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OCHOBHBIE YJIEMEHTBI

UcxogHble AaHHbIe

CBoHBIE TA0JIUIIBI

(DneMeHT Marepuan [[{uamerp, MM [Tonmuza lnvHa (Beico-  [CymmapHas npu-  [Koadd. npounoctu
CTEHKH, MM Ta), MM 0aBKa, MM CBapHOTO IIIBa

UTaume smmuntaye-  0912C 1800 18 528 9,5 n

CKOE

O6euatika nuwinaa-  (0912C 1800 18 1,388:10* 6,8 il

prueckas

PesyabTaTnl pacuera

Pac4yétHble ycnoBus

(DneMeHT PacueTHas Temme- [PacueTHoe naBne- |[lomyckaemsle Hampsi- [PacuerHas TonmuHa [YciaoBue
patypa, °C Hue, MIla prerust, MIla C y4. Ipn0aBoOK, MM  [IPOYHOCTH
Truie symunTrdge- [150 0,4161 160,3 11,84 BEITTOJTHEHO
cCKO€E
O6euaiika nuuaa- [180 0,4121 156,9 9,167 BLITTOJTHEHO
[prudeckast
PacuyétHble ycnoBus (HapyxHoe aaBneHue)
g
s
= (D1eMEHT Pacuernas temne- [Pacuernoe naene- |[onmyckaemble Hanpsi- [PacueTHas TonuHa |YciaoBHE
2 parypa, °C Hue, MIla prenust, MIla C y4. IpuOaBOK, MM  [IPOYHOCTH
=
o Taumie siumunraue- [180 (-0,1000) 156,9 13,38 BHITIOJIHEHO
= cKoe
= O6euaiika mwinHa- [180 (-0,1000) 156,9 13,6 BEITIOJIHEHO
\g [pryuccKas
S
- YcnoBusi ucnbiTaHun
£
=~
! (D1eMEHT PacueTHoe naBie- |[lonyckaemble Hanpsi- [PacuerHas TonumuHa [lonyckaemoe aaB- [YcioBue
- Hue, MIla prenust, MIla C y4. mpubaBok, MM  [reHue, MIla [IPOYHOCTHU
=
s UTruime smuntadae- [0,7095 72,7 11,84 P 57 BBITTOJTHEHO
<
£ cKo€e
O0euaiika nunuua- [0,7045 72,7 0,128 3,384 BHITIOJIHEHO
< [prudeckas
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HlTtyuepa

UcxogHble AaHHbIe

(OneMeHT MeTka [Tun Matepuan UTnametp, MM [Tonmmaa CymMMapHas mpH-
CTEHKH, MM 0aBKa, MM

[Tyuep 1 [[Ityuep [[Ipoxomsmuuii ¢ Ha- 09I"2C(KT1265) 146 16 6
DN150 1 [KJTaTHBIM KOJIBIIOM Gr.
[tyuep Al- |ltynep [[Ipoxomsmwmii 6e3 yk- [0912C 500 12 6,8
IAS DN500 AS eIJICHUSI
[Tymep b [ITynep [[Ipoxomsmmii c Ha- 09I2C (KI1245) 301 17 6
DN300 b [KITaIHBIM KOJIBLIOM Gr.
[Tyuep E [[Iryuep [[Ipoxomsiumii ¢ Ha- 09I2C Gr.I'OCT  |146 11 7,65
DN150 E [K71a THBIM KOJIBIIOM 19281
[Tymep XK [[Ityuep [[Ipoxopmsiumii 6e3 yx- [0912C (KI1245) |48 14 6
DN50 DK CTUICHUS Gr.
[tynep U [[Itynep [[Ipoxomsmmii 6e3 yx- [09T2C (KI1245) |48 14 6
DN50 148 CTUICHUS Gr.
[Tymep JI [[Itryuep [[Ipoxomsiumii 6e3 yk- [0912C (KI1245) |48 14 6
DN50 U1 peruieHus Gr.
[Tynep IT [[Ityuep [[Ipoxomsiumii 6e3 yx- [0912C (KI1245) |48 14 6
DN50 [1 CTUICHUS Gr.
[Itymep B [[ITynep [[Ipoxomsmmii c Ha- 09I2C (KI1245) 301 16 6
DN300 B [KITaIHBIM KOJIBIIOM Gr.
[Tyuep I [[Ityuep [[Ipoxoapsmumii ¢ Ha- 09I2C Gr.I'OCT  [146 11 7,65

s DN150 [ [K71a THBIM KOJIBIIOM 19281

<

E [Tyrep K [Ityuep [[Ipoxopsiumii 6e3 yx- [0912C (KI1245) |48 14 6

n DN50 K eIUICHUS Gr.

3

= [Htymep M [Itynep [[Ipoxomsmmii 6e3 yx- [0912C (KI1245) |48 14 6

= DN50 M CTUICHUS Gr.

= Pe3yabTaTthl pacuera

= .

bl PacuyéTtHble ycnoBus

=4

2

Eﬁ (DneMeHT PacuetHas Temnepatrypa, °C [PacuetHoe gaBnenue, MIla |[YcnoBue npodHocT

=

<! [HTyrep I DN150 150 0,4173 BHITTOJTHEHO

é [tynep A1-A5 DN500 (150 0,4099 BBITTOJTHEHO

; [tynep b DN300 150 0,4 BBITTOJTHEHO

§ [[Ityniep E DN150 150 0,4 BBLITTOJTHEHO
[Hyrep XK DN50 150 0,4 BEITTOJTHEHO

g [tynep Y DN50 150 0,4112 BLITTOJTHEHO

E [tynep J DN50 150 0,4 BLITTOJTHEHO

é [[tynep IT DN50 150 0,4 BBLITTOJTHEHO

E[ [[Ityep B DN300 150 0,4 BBLIITOJIHEHO

= [tynep I' DN150 150 0,4 BBITTOJTHEHO

- [tynep K DN50 150 0,4 BLITTOJTHEHO

=
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o
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[Htynep M DN50

|15o

ba

IBblHOJlHCHO

PacuyéTHble ycnoBus (HapyxHoe aaBreHue)

(OneMeHT Pacuernas Temmeparypa, °C [PacuerHoe maBierue, MIla [YcnoBue mpounocTn
HTyep I DN150 180 -0,1000) BHITIOJTHEHO
[ITynep A1-A5 DN500 [180 -0,1000) BLITTOJTHEHO
[[tynep b DN300 180 -0,1000) BEITTOJTHEHO
[Htyniep E DN150 180 -0,1000) BEITTOJTHEHO
ITynep XK DN5O 180 -0,1000) BHITIOJTHEHO
ITynep 1 DN50 180 -0,1000) BHITIOJTHEHO
[tymep J DN50 180 -0,1000) BEITTOJTHEHO
[tynep IT DN50 180 -0,1000) BBLITTOJTHEHO
[Tyep B DN300 180 -0,1000) BBITIOJIHEHO
[Tyuep I' DN150 180 -0,1000) BBITIOJTHEHO
[tymep K DN50 180 -0,1000) BBLITTOJTHEHO
[Htynep M DN50 180 -0,1000) BBLITTOJTHEHO

YcnoBua ncnbiTaHUn

(DneMeHT PacuyeTHoe naBnenue, Mlla [YcinoBue npounoctu
[HTyrep I DN150 0,711 BBITTOJTHEHO

g [tynep A1-A5 DN500 [0,7017 BEITTOJTHEHO
<
E [Htynep b DN300 0,6821 BBITTOJTHEHO
§ [Ityiep E DN150 0,6205 BHITIOJIHEHO
E[ [ITyuep XK DN50 0,5754 BHITTOJTHEHO
= [tynep Y DN50 0,7034 BLITIOJTHEHO

- [tynep J DN50 0,5754 BBITTOJTHEHO
=
L% [tynep [T DN50 0,6799 BBLITTOJTHCHO
g/ [[Itynep B DN300 0,5632 BBLITTOJTHCHO
g [Htymep I' DN150 0,5642 BBITTOJTHEHO
=~ [tynep K DN50 0,5642 BBITTOJTHEHO
2 [[Ityniep M DN50 0,5642 BLITIOTHEHO
2
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Onpeneienue 1aBJIeHUsI HCIILITAHUS

Pacuer naBiaenus ucnoiTanusa B coorBercTtBuu ¢ 'OCT P 52630-2012

PacyeTHble ycnoBus

JlomyckaeMble HANPsDKEHHS JUI MaTepHala KopIyca 20 _

npu Temnepatype 20 °C [c]™ = 180,8 MIla

JlomyckaeMble HAMPsDKEHUS JUI MaTepHala KopIyca -

OpH PacYCTHOH TeMmmeparype [o] = 160,3 MIla

PacuerHoe naBienue P, = 0,4 MITa

PacueTHOe NaBICHHE THAPOHUCIIBITAHS, BEIYHCICHHOS P _195.p. . [o]°

o FOCT P 52630-2012 1.8.11.3 e A MITa
PacuyeTHble ycnoBus (HapyxHoe aaBneHue)

JlotyckaeMble HAIPSDKEHIS IS MaTepraia KopIyca 20 _

npu temneparype 20 °C [o]™ = 180,8 MIla

JlotyckaeMble HAIPSDKEHIS U MaTepraia KopIyca -

IIPH PacueTHOIT TeMIepaType [o] = 156,9 MIla

PacueTHoe faBieHNe P, = 0,1 MIIa

PacueTHOe 1aBICHHE THAPOUCIIBITAHNS, BEIYHCICHHOS P _125.p. . [c]*°

o TOCT P 52630-2012 .8.11.3 mm e ey T 014 MIIa

Hp06HOG JAABJICHUC IJId UCIIBITAHUSA COCyAa, MMPEAHA3HAUYCHHOTO AJIA pa6OTBI B YCJIOBHUAX HCCKOJBKHUX PCKUMOB C paA3JINi-
HBIMHU pACUYCTHBIMU MapaMEeTpaMun (Z[aBJ'ICHI/ISIMI/I u TeMnepaTypaMH), MNPUHUMACTCA paBHbBIM MAKCUMAJIBHOMY U3 OIIpEc-

s JICHHBIX 3HAYCHUH MPOOHBIX NaBICHUN I KQXKIOTO PEXHUMa.
&
= IIpoBepka He0OXOAMMOCTH MPOBEIEHNUS PACYETOB HA MPOYHOCTH B YCJIOBHUSX
O
E HCIIBITAHUSA
S
= IIpoBepka HEOOXOANMOCTH IPOBEAEHHS PACUETOB HA MPOYHOCTH IIMIMHAPHUECKUX 00eUacKk 1 KOHMYECKHX AIIEMEHTOB,
BBINTYKJIBIX M IUIOCKKX AHUIN B ycnoBusix ucnbitanus no 'OCT P 52857.1-2007 n.8.4

§ PacueTHOE naBieHNE MCTIBITAHUS P, = 0,56 MITa
=4
2 I'mapocTariueckoe NaBieHUE MIPU MTOJTHOM 3alI0JTHEHUN P —

: i1 cm 0,15 MlIla
e annapaTa UCIBITAaTEIbHON KHIKOCTHIO
=
ol o 20
- P, +P. <1,35-PP-Q
= [
=
§ PrtF, = 0,71 MIla  — jmaBiieHHE UCTIBITAHKS B TOPU30HTAIEHOM ITOJIOXKEHHH arapaTa
M 20

[o]
135-F 0= 0,60 MTa

s [o]
&
= 0,71  Mlla > 0,60 MIla
[a}
13
E[ 3akmrouenue: TpeGyercsi MpoBegeHNe pacyeTa HA MPOYHOCTh B YCJIOBUSAX HCIBITAHUS
o
=
5
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h, | k.

il — el Tl

Pacy
=5

o5
-4
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G; — BecoBast Harpy3Ka, IPHJIOXKEHHAs B IEHTPE TSDKECTH AJIeMeHTa (00eqaiiku, Iepexobl)

Gik— Harpy3Kka oT cOCpeJOTOYEHHOH Macchl (00CITyKMBAIOIINE TUTONIAKH, HACAAKH, TAPEJIKU, JTHAIIA)
Xj — paccTosiHUe OT QpyHIaMEHTa JI0 LEHTpPa TSHXKECTH dJIeMEHTa

Xijk — paccTosiHue OT (hyHAaMEHTa JJO TOUKHU MMPHI0KEHHS COCPENOTOYCHHOI MacChl

Yi — IepeMeEIICHU OT BECOBBIX HAarPy30K B IICHTPE TSDKECTH JIEMEHTa

Yik — IEpeMEeIeHHsI OT BECOBBIX HArPY30K B TOUKE MPUIIOKEHHUS COCPEIOTOUYCHHON MacChl

PacuyéT B pac4€THbIX yCNnoBUAX (KOPpPO3UA y4TeHa)

Ileprox coOCTBEHHBIX KOJIEOAHHIA:

SIo; vl 4Gy, va)

T=2-ﬂ-J

E'Z[Gi ¥t 'YﬂxJ

1,083 ¢

Wzmj} Jluct
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Becossie Harpy3ku, G, H  IlepemerieHust OT BECOBBIXHATPy30K, Y, MM

Pac4yéT B pacyYé€THbIX yCrnoBuMAX (KOPPO3MA He y4TeHa)

Ilepronx coOCTBEHHBIX KOJIEOAHMIA:

. z-n-J Slo; vi+os i)

E'Z[Gi ¥ t0 g 'YﬂxJ

1,063 ¢
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E‘ Pac4yéT B pacuYéTHbIX ycrnoBusax (HapyxHoe aaBneHue) (Koppo3unsa yuTeHa)
= Ileprox coOCTBEHHBIX KOJIEOAHHIA:
: 3 'Y?‘FGm'FiJ
5 T=2.ﬂ.\’ Z[ L J 1,032 ¢
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Becossle Harpy3ku, G, H
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IIepemeleHus OT BECOBBIXHAIPY30K, Y, MM

Pac4yéTt B pacuyéTHbIX ycnoBusax (HapyxHoe aaBneHue) (Koppo3ua He yuTe-

Ha)
[Tepros coOCTBEHHBIX KOJEOaHMiL:
2 2
Z[Gi ¥ +0g 'Fﬂx]

T=2-ﬂ-J
E'Z[Gi ¥y "'Gﬂx'f'rﬂxJ

1,013 ¢
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Becossie Harpy3ku, G, H  IlepemerieHust OT BECOBBIXHATPy30K, Y, MM

Pac4yéT B ycnoBusax MOHTaxa (KOppo3usa He yuTeHa)

Ileprox coOCTBEHHBIX KOJIEOAHHIA:

Slo; vl 4Gy va)

T=2-ﬂ-J
E'Z[Gi ¥y +Gm'3rﬂx1]

0,8667 ¢
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Becossie Harpy3ku, G, H  IlepeMerieHust OT BECOBBIXHATPy30K, Y, MM

PacuéTt B ycnoBusax ucnbitaium (FfmagponcnbiTaHnsA, KOPPO3nusl yuTeHa)

Ileprox coOCTBEHHBIX KOJIEOAHHIA:

. z-n-J Slo; vi+os i)

E'Z[Gi ¥ t0 g 'YﬂxJ

1,507 ¢
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PacuéTt B ycnoBusax ucnbitaium (FflmagponcnbiTaHUsA, KOPPO3USA He YYTEHA)

Ileprox coOCTBEHHBIX KOJIEOAHHIA:

. z-n-J Slo; vi+os i)

E'Z[Gi ¥ t0 g 'YﬂxJ

®, MM
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Becossie Harpy3ku, G, H  IlepemerieHust OT BECOBBIXHATPy30K, Y, MM
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K-5.00.00.000 PP

Juct

Ne moxym.

Tloam.

Jara

JIuct

17




PacyéTr BeTpOBBLIX HATPY3O0K

Pacuér mo 'OCT P 51273-99
HOpMaTI/IBHOG 3HAYCHUC cpez[Heﬁ COCTaBJ’IHIOIIIeﬁ BeTpOBOfI HanySKI/I i-FO y‘{aCTKaZ
Qig = o035 K,

rze 0; — KO3 PUIHEHT, yIUTHIBAIONINH H3MEHEHNE BETPOBOTO AABJICHUS MO BHICOTE ammapara:

- 031
st
10

K — aspopnaammdeckuii k03¢ purment.

CpenHsis COCTaBISIONIAs BETPOBOI HATPY3KH HA i-M ydacTKe:

Pig= 3D by,

rze Dj — HapyXHBII quameTp i-ro y4acTka,

hi — BeIcOTa i-TO yuyacTKa.

Koa¢duuuneHT npocTpaHCTBEHHOH KOPEIUISAIMHN ITyJIbCallUil JaBJICHUS BETpa:

0962 -0.025-H, x; > 5.0m

Y=
0912, x;250m

[lynecanoHHast COCTABIIAIOIIAs BETPOBOM HATPY3KH Ha i-M ydacTKe:

Piggn =v- Gy - &7,

rae Gj — Bec 1-To y4acTka,

& — K03 PULIUECHT TUHAMHUYHOCTH,

Mi — NPUBEJCHHOE OTHOCUTEIBHOE YCKOPEHUE LIEHTPA TXKECTH 1-T0 ydacTKa.
BerpoBas Harpy3ka Ha i-M yJacTke:

Pi = Pm + Pﬁ}m

W3rubaromuii MOMEHT B CEUCHHU Ha BBICOTE X OT JACHUCTBHS BETPOBOW HArpy3KH Ha 0OCITYKHBAIOIIYIO j-10 TUIOMIAIKY:
Myj=K-qq -8 (x;-xo )l f+075 845 m;) Za

[Tpu OTCYTCTBHMHU TOYHBIX JAHHBIX O (POPME IUIOIIAAKH U3THOAIOIINI MOMEHT ONPENEIISIOT o hopMyJie:

g Mo =K-0p -85 (5 -5 ) L+ 075 & 1;-m;)- 4,
E XA, — cymMMa miomajel Bcex npoekiuii npoduiei j-# miomanky Ha MIOCKOCTb, NEPNEHANKYIAPHYIO HalPABIEHHUIO BET-
v pa;
g A — uio1ma b, OrpaHMYEeHHAst KOHTYPOM j-i IIOMIAAKH;
= 16
o %y
= 1=15h Tl
- mM; — K03 GUINEHT MyIbCaIUH AaBICHHS BETPA,
4
Q| H=1,6-10" MM - o01mias BbIcOTa anmapaTa OT HOBEPXHOCTH 3EMJIH.
=4
2 PacueTHbI M3rubaromiuii MOMEHT B CEU€HUN Ha BBICOTE Xq.
= n m
~ M, = 2P [z -2 )+ 2, My
% =l =l
Eé PacyéT B pac4éTHbIX yCrnoBUAX (KOPPO3UA yuTeHa)
s HopmaTuBHOE 3HaueHHE BETPOBOro JaBieHus (A1 I BeTpoBoro paiioHa): qo = 0,23-10° MIla
s Iepuon kone6anmit T = 1,083 ¢ (cM. Pacuér nepuona xonedanuii)
m
T/
R = 0,02058
s 7o0
&
= E=11+.f125-2  =1665
5
=
=)
=
o
=
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BerpoBas Harpyska, W3rubatomuii MOMEHT,
PWa H MW, Hwm
—P, —M,
(DneMeHT Broicora  |[Hapyxnblii [Harpyska CymmapHras [M3rubaromuit
0 Hayana [TMaMeTp, [OT IUIOMIAJ 0K, [Harpy3ka, [MOMEHT,
bJICMEHTa, MM H H H M
MM
Onopa KOJIOHHOTO armapaTa 0 2066 0 1,846:10°  |1,867:10°
/Tanie annuntudeckoe (HmkHee) [1419 2036 0 1,798:10°  [1,58:10°
OGeuaiika HIHHIPHIECKAs 1571 D036 8826 1,798:10*  |1,58:10°
[Taymie snmuntudeckoe (BepxHee) 1,545:10* 036 0 P47,5 84

Pac4yéT B pacUY€THbIX yCroBUAX (KOPPO3USA He yYTeHa)

Iepuon kone6anuit T = 1,063 ¢ (cM. Pacuér nepuona xonedanuii)

T.
g = 0 = 0,02021
750

E=1144155¢ =166

K-5.00.00.000 PP
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= Berposas Harpyska, W3zrubarormmii MOMEHT,
= Pw, H M,,, H m
[¥a]
=
=t —Pu — My
o
=
(DneMeHT Broicora  |[Hapyxnblii [Harpyska CymmapHras [M3rubaromuit
T 10 Hauayla [TMameTp,  [oT IVIOMIAJOK, [Harpy3Ka, [MOMEHT,
bl HIIEMEHTA, MM H H H M
= MM
i Onopa KOJIOHHOTO armapaTa 0 2066 0 1,845-10°  |1,864:10°
E /Tanie annuntudeckoe (HmkHee) [1419 2036 0 1,797-10°  |1,578:10°
< OGeuaiika HIHHIPHIECKAs 1571 D036 8814 1,797-10*  |1,578:10°
g [Taymie snmuntudeckoe (BepxHee) 1,545:10* 036 0 P47,5 84
=
s .. ..
3 Pacuéet B pac4yYeTHbIX ycrnoBusax (Hapy)KHoe AaBﬂeHMe) (KOppO3Mﬂ queHa)
A HopmaTuBHOE 3HaueHHE BETPOBOTo JaBieHus (A1 I BeTpoBoro paiioHa): qo = 0,23-10° MIla
[epuon konebanmit T = 1,032 ¢ (cM. Pacuér neprnona koneGanmii)
«
&
< T
= g = 410 = 0,01962
= 790
[¥a]
=
= £=11+.11525 2 =1,651
o
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= Pw, H M,,, H m
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= —P, —M,
o
=
(DneMeHT Broicora  |[Hapyxnblii [Harpyska CymmapHras [M3rubaromuit
T 10 Hauayla [TMameTp,  [oT IVIOMIAJOK, [Harpy3Ka, [MOMEHT,
bl HIIEMEHTA, MM H H H M
= MM
i Onopa KOJIOHHOTO armapaTa 0 2066 0 1,841-10°  [1,859:10°
E /Tanie annuntudeckoe (HmkHee) [1419 2036 0 1,791-10°  |1,574:10°
< OGeuaiika HIHHIPHIECKAs 1571 D036 8796 1,791-10*  |1,574-10°
g [Taymie snmuntudeckoe (BepxHee) 1,545:10* 036 0 P47,5 84
=
s .. ..
3 Pacuet B pac4yYeTHbIX ycrnoBusax (Hapy)KHoe ,anﬂeHMe) (KOppO3Mﬂ He y4dTe-
A Ha)
< Iepuon kone6aunmit T = 1,013 ¢ (cM. Pacuér nepuona xonedanuii)
&
<
=1 T.
= SR = 0,01926
A 7o0
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C‘E:( E=11+4/155¢ =1,646
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bJICMEHTa, MM H H H M
MM
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PacuéTt B ycnoBusax ucnbitaium (FfmapouncnbiTaHnNsA, KOPPO3Us yuTeHa)
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T.
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T.
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Pacyér cyMMApHBIX HATPYV30K

Pac4yéT B pac4Y€THbIX yCrnoBusaX (KOppo3unsa yuTeHa)
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H
L% Qsums Harpys3oxk, Y, mm
Z‘ QSum MSum YSum
m
E BETP. BETP. BETP.
%
oM BricoTa 10 Haya- Beprukanphas 3rubaromuii MOMEHT C
T ["opu3oHTaNbHAs HArpy3Ka C .
S (DNeMEeHT KopIryca JIa 3JIEMEHTa, MM Harpy3ka, H - lyu€ToM BeTp. Harpy3ku, H
" lyu€ToM BeTp. Harpy3ku, H N
<
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arirapara
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Pac4yéT B pacyY€THbIX ycrnoBuAX (KOPpO3nA He y4TeHa)
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2 I'opusonTanbHast Harpy3- M3arubatommit Moment, Ilepemenienust ot cymmap-
= Ka, Msum, H m HBIX
E Qsum: H Harpys3oxk, Y, mm
" QSum MSum YSum
=
O
%» BETP. BETP. BETp
2
g Bricora 1o Haua- Beprukanshas M3rnbarommii MOMEHT C
= 5 H ["opu30oHTaNbHAS HArPYy3Ka C .. H
JIEMEHT KOpITyca JIa 3JIEMEHTa, MM Harpyska, - [y4ETOM BETpP. Harpy3KH,
[yu€TOoM BeTp. Harpy3ku, H N
%
£ Onopa kogtonnoro -3,368:10°%) 3.,624-10°* 3,975-10°
= arirapara
=
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Pac4yéT B pacyYé€THbIX ycrnoBusax (HapyxHoe aaBneHue) (Koppo3unsa yuTeHa)
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= Ka, Msum, H m HBIX
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" QSum MSum YSum
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Pac4yéT B pacyYé€THbIX ycrnoBusax (HapyxHoe aaBneHue) (Koppo3uns He y4Te-
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Pac4yéT B ycnoBusax MOHTaxa (Koppo3us y4TeHa)
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2 I'opusonTanbHast Harpy3- M3arubatommit moment, Ilepemenienus ot cymmap-

= Ka, Msum, Hw™ HBIX
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g Bricora 1o Haua- Beprukanshas M3rnbarommii MOMEHT C
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[yu€TOoM BeTp. Harpy3ku, H N

%
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Pac4éT B ycnoBusax MoHTaxa (KOppo3us He y4TeHa)
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PacuéTt B ycnoBusax ucnbitaium (FfMagpouncnbiTaHnsA, KOPPO3nUsl yuTeHa)
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E Ka, Mgum, Hw™ HBIX
S Qsum: H Harpys3oxk, Y, mm
" QSum MSum YSum
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2
g Bricora 1o Haua- Beprukanshas M3rnbarommii MOMEHT C
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PacuyéT B ycnoBusx ucnbitaHuin (flmapomncnbiTaHusi, KOPPO3Us He yUYTeHa)
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E Ka, Mgum, Hw™ HBIX
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N QSum MSum YSum
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Onopa K0JIOHHOI0 annapara

OmnopHas o0euaiika

D 5
A - : : = 1 P -
Ly Sp
VG
I =

UcxogHble AaHHbIe

Hecymuii s3nemenrt:
Bricora onopsl, hg: 1407 Mmm

Juametp BepxHero ocHoBaHusA, Dy 1800 mm
OnopHBIH 371EMEHT

I'pynma matpy6KkoB

unuHApUYeCKNH y4acTOK:

Marepuadn:
TonuiHa CTEHKH, So!

[TpnbaBka 111 KOMIIEHCAIMN KOPPO3UH U 3PO3HH, Cy!

[TpubaBka 1751 KOMIIEHCAIIUA MUHYCOBOTO JIOMYCKa, Cp!

[TpubaBka TexHOIOTHYECKAS, C3:

CymMma nipr0aBoOK K pacYETHOM TONIIUHE CTCHKH, C:
DyHIAMEHT:

Beron: B10 (M150)

N3onsauus:

Haspanue: Ornesammura
Tommuna, s,,. 125 MM
InoTHOCTS, p,y,. 1800 Kr/M°
dyTepoBKa:

Hazpanue: Orne3amura
Tommuna, s,: 125 MM
[notHOCTS, py: 1800 kr/m®

Pacuér B pacyéTHBIX YCJIOBUAX

YcnoBus HArpyKeHHs:

Pacuérnas temneparypa, T:

JlHute snnuntuueckoe (HIKHee)

0912C
8 Mm
2 MM
0,8 mm
0 MM

2,8 Mm

150 °C

PacuéTHBIN H3rubaloNIiii MOMEHT B BepXHeM ceuernnn: 3,518:10° H M
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PacuéTHbII H3ruGAIOLIM MOMEHT B HIKHEM ceueHnd: 3,975-10° H M
PacuéTHOE MOMepeYHoe YCHIINE B BEpXHEM cedennn:  3,577-10° H
PacuéTHOE MomepevHoe yCHIne B HIDKHEM cedennn:  3,624-10% H

PacuérHoe oceBoe cxxumarolee ycunue, F: 3,368~105 H

Ceoilicmea mamepuana OnopHOIl 00e4ailKu 6 Mecme CONPAMNCEHUA C KOPRYCOM:
Jomyckaemsie HanpspkeHus 1y Matepuaia 091 2C npu remmnepatype T = 150 °C (pacuéTHble yCIOBHS):

[6]y= 171 MITa

Ceoiicmea mamepuana Kopnyca annapama:
Jomyckaemsie HanpspkeHus i Matepuana 0912C npu remmnepatype T = 150 °C (pacuéTHbie yCIOBHS):

[6lk= 171 MIla
Pacuér onopnoii o0euaiiku mo I'OCT P 51274-99

Iapamemput onacnozo ceuenus (n. 7)
Koopnunara ceuenus (0T HXHEH TOUKH OCHOBaHMA): X = 704 MM
Juametp B onacHoM ceueHun: D, = 1800 Mmm
DJeMeHT, coJiepKaluil onacHoe ceueHue: LIMIuHApUYIeCKi y4acTOK OMOPHI
ITnomane: A =0,02147 M
TonmuHa CTEHKH B ONTACHOM CEUEHHH: §' = & MM
CymMapHas mpuOaBKa B OTIACHOM CEUEHHH: ¢' = 2,8 MM

&
b -[Dg + s'—n:'j- (s'— c')

Y= =0,02147 / (3,142 * (1800+8 - 2,8) * (8 — 2,8)) =0,7281

. 3
Hanmenpmmit MomenT conportusienus: W = 0,006831 m

4.

Wz = =4*0,006831 / (3,142 * (1800+8 — 2,8) * (8 - 2,8)) =0,5133

B 1 2 1
% ﬂ-[Dg+s'—|::'J -Iis'—c:I
= Paccrostaue ot ocu 1o meHTpa TspKecTh: by = 69,18 Mm
g b,
E W3 =—— =69,18/1800 =0,03843
5 D,
= OceBas Harpy3Ka, JeicTByromas B ceueHuu X = 704 mm:
F=3,36810" H
é W3rubaromuiit MOMEHT, 1eHCTBYIOIINH B cedeHnH X = 704 mMm:
= M =3,748-10° Hm
<! YcToMUnBOCTh ONOPHOM 00eYaiiky B OTTACHOM CEUEHUH:
ﬁ F + M+F-ws Dy =3,36810°/(0,7281 * 2,871-10° ) + (3,748-10° + 3,368 10° * 0,03843 * 1800) / (0,5133 * 1,408-10° -0712
= LJ0 [F] Wa [I'"'I] ) ’
ol
= P M+Fy; Dy
=] + =1 VcnoBue ycTOHYHBOCTH BBIITOJTHEHO
= LJ0 [F] Wa [I'"'I] Y
§ [IpodHOCTH CBapHOTO IIBA, COSANHSIONIETO KOPITYC KOJIOHHBI ¢ ONOpHO obevalikoi (ceuenne I'-I):
™
- 1 (4m
—— | —+F =1/(3,142 % 1800 * 8) * (4 * 3,518-10°/ 1800 + 3,368-10°) =24,72 MIla

- nDy-4al Dy
s
= 0.8 min {[o]y ] ] = 0.8 * min{171; 171} =136,8 MIla
5
= 1 (4-M
g |—=—+F|=0% min {['j]n; ['3]1} YcioBre MPOYHOCTH BBITIOIHEHO
= aDy-b D,

. Pacuér B pac4éTHbBIX YCJIOBUAX (HAPYKHOE TaBJICHUE)
=
gl <
Rl <
% E Jluct

o
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YcioBusl HATPY/KEHUA:

Pacuérnast remneparypa, T: 180 °C
PacuéTHbIi H3rubaromumii MOMEHT B BepXHeM cedcHuu: 3,509-10° H m
PacuéTHbI N3rubAMIMHA MOMEHT B HIKHeM ceueHun: 3,966:10° H m
PacuérHoe nonepevHoe ycuiane B BEpXHEM CEUEHUMU: 3,57-10° H
PacuérHoe nonepedyHoe ycunue B HUKHEM CEUEHUH: 3,62:10° H

Pacuérnoe oceBoe cxxumaroiee ycunue, F: 2,984-105 H

Ceoiicmea mamepuana onopHoil 00e4aiiKu 6 Mecme CONPANCEHUI C KOPRYCOM:

Jomyckaemsle HanpspkeHust 1uia matepuana 0912C npu temneparype T = 180 °C (pacuérHble ycnoBus (HapyxKHOE JaBie-
HUE)):

[6]o= 167 MIla

Ceoiicmea mamepuana Kopnyca annapama:
Jomyckaemsre HanpspkeHus i Mateprana 091 2C npu remnepatype T = 180 °C (pacuérHple ycmoBus (Hapy»KHOE JTaBie-
HHE)):

[clk= 167 MIla
Pacuét onopHoii o6euaiiku mo 'OCT P 51274-99

Iapamemput onacnozo ceuenus (n. 7)

Koopnunara ceuenus (0T HXKHEH TOUKH OCHOBaHMA): X = 704 MM

Juamerp B onacHoM ceueHun: D, = 1800 Mmm

DeMeHT, coleprKaluii oracHoe cedeHue: LImmMHApHIecKnii y9acTOK OTOpHI
IInomans: A = 0,02147 M

ToJsuHa CTEHKU B OIIACHOM CEYEHUU: ' = 8 MM

CymMapHas mprOaBKa B OTIACHOM CEUEHHH: ¢' = 2,8 MM

«
s
= _ A
i Wi ﬂ -[D A s'—-:'j- (s,_ c'j =0,02147 / (3,142 * (1800+8 - 2,8) * (8 — 2,8)) =0,7281
O
= Haumenburuit MoMeHT conporusienus: W = 0,006831 m*
=
= 4.
W= =4*0,006831/ (3,142 * (1800+8 — 2,8)** (8 — 2,8)) =0,5133
%Dy +¢-c)? - (¢-c) ez )z
Lé Paccrostaue ot ocu 1o meHTpa TsoKecTH: by = 69,18 Mm
- b
ol _ &
-z Wi = =69,18/1800 =0,03843
) 2
m
E OceBas Harpy3Ka, JeicTByromas B ceueHuu X = 704 mwm:
- F=20984-10° H
Z‘ W3rubaromuiit MOMEHT, 1eHCTBYIOIINH B cedeHnH X = 704 mMm:
& M =3,739-10° Hwm
= Y CcTOHUMBOCTE ONMOPHOi 00€yaiiki B ONTACHOM CEYEHHH:
=
g F + MA+F-w; Dy =2,984-10°/(0,7281 *2,818-10° ) + (3,739-10° + 2,984-10° * 0,03843 * 1800) / (0,5133 * -0 7019
w -F] o, [M] 1,381-10°) =0,
«
= F +M+F-q.r3-D2{1D_ . 5
S =11 VcnoBue ycTOHUYNBOCTH BBITIOJIHEHO
~ Wy [F] Wa [I'"'I] Y
é [IpodHOCTH CBapHOTO I1BA, COSANHSIONIETO KOPITYC KOJIOHHBI ¢ ONOpHO obevalikoi (ceuenue I'-I):
=)
g 1 4. M
= —— | —+F =1/(3,142 %1800 *8) * (4 * 3,509-10° / 1800 + 2,984-10°) =23,83 MIla
nDy-4al Dy
5
=1
=l <
% E Jluct
o
gl = K-5.00.00.000 PP 37
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0.5 min o]y (o], | = 0.8 * min{167; 167} =133,6 MIla

1 4.0 .
xDg : [D_u + F] 208 min {['j]l:l; ['3]1} VYcinoBue MpoYHOCTH BBITIOJIHEHO

PacuyéT B yCl10BHSIX HCTIBITAHUI

YciioBust HATPYKEHUA:

Pacuérnas temmneparypa, T: 20 °C
Pacu€rHblil n3rudaronuii MOMEHT B BEpXHEM CEUCHUU: 1,028:10° Hwm
PacuéTHbIi M3rHbaroNrii MOMEHT B HIDKHEM CEUEHUU: 1,188~105 Hwm
PacuérHoe nonepednoe ycunue B BepxHeM ceuenun: 1,11 1-10* H
PacuérHoe nonepedyHoe ycunue B HUKHEM CEUEHUU: 1,135:10* H

PacuérHoe oceBoe cxxumaroiee ycuiue, F: 6,657~105 H

Ceoiicmea mamepuana onopHoil 00e4aiiKu 6 Mecme CONPANCEHUs C KOPRYCOM:

Jomyckaemsle HanpspkeHus g Matepuaia 0912C npu remnepatype T = 20 °C (ycIoBHS THAPOUCIIBITAHHUHN):

[6]%%= M* Reizo /Ny = 1*300/1,1= 272,7 MIla

Ceoiicmea mamepuana Kopnyca annapama:

Jormyckaemsie HanpspkeHUs i Matepraia 091 2C npu remmnepatype T = 20 °C (ycIOBHS THIPOUCIIBITAHHH):

[6]%°= N* R0/ Ny = 1%300/11= 272,7 MIla
Pacuét onopHoii o6euaiiku mo 'OCT P 51274-99

Hapamemput onacnozo ceuenus (n. 7)

<
g DJeMeHT, coJiepkKaliil omacHoe ceueHue: LIMTnHAPHIIECKI y4acTOK OIOPHI
E OceBas Harpy3Kka, JeicTByromas B ceueHuu X = 704 mwm:
A F=6,657-10° H
E W3rubaromuiit MOMEHT, 1eHCTBYIOIINN B cedeHnH X = 704 mMm:
5 M= 1,109-10° Hwm
= Y CTOHYINBOCTD OMOPHOI 00CUAHKU B OTTACHOM CCUCHUH:

; F + M+F-ws Dy =6,657-10%/(0,7281 * 4,235-10° ) + (1,109-10° + 6,657-10° * 0,03843 * 1800) / (0,5133 * _
= 106 =0,3623
Q) 1~I-’1'[F] Wy [I'"'I] 2.091°107)
S
S F M+F -y, -D
S Wi Y2 .o
" [F] + [M] 1.0, yYenosue yeroitunBocTH BRITONTHEHO
o Wy Wa -
~ IIpo4HOCTB CBapHOTO IIBA, COEINHSIOIIET0 KOPIYC KOJIOHHBI C ONOPHOI obevaiikoii (ceuenne I'-I):
%
" 1 4 M
= ——| —+F =1/(3,142* 1800 * 8) * (4 * 1,028-10° / 1800 + 6,657-10°) =19,77 MIla
= n-Dp-al Dy
2 e
A 0.2 min [z [= ], | = 0.8 * min{272,7; 272,7} =218,2 MIla

1 4. I .

« .
g | —=—+F |208 minio]z[ok]  venosue MPOYHOCTH BBINOJIHEHO
= aDy-b D,
=
[a}
[&]
=
=)
=
o
=
5
=1
=l <
% E Jluct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

HuanHapuyecKu VYACTOK ONOPLI

L

|
UcxogHble AaHHbIe
Marepuan: 0or2cC
Buytp. muamerp, D: 1800 mm
TomiuHa CTEHKH, S: 8 MM

[TpubaBka /11 KOMIEHCAIMU KOPPO3UH U OPO3HH, C1: 2 MM

[IpubaBka a1 KOMICHCAITMH MUHYCOBOTO JIOITycKa, Cp: 0,8 MM

[IpubaBka TexHONIOTHIECKAS, C3: 0 MM
CymMma nprubaBoK K pacyEéTHOM TOJIUHE CTCHKH, C: 2,8 MM
JnuHa obevaiiku, L: 1383 mm

Koa¢¢uuneHTs IPOYHOCTH CBApHBIX IIBOB:
IIpononbHBIHA MOB:

P =1
OKpy>XHOM 1I0B:

pr =1

N3omsms:

Hassanue: OrHe3amura
TommuHa, S,,. 125 MM
IInotHOCTS, p,,: 1800 Kr/M°
®dyTrepoBKa:

Hassanue: Orue3amura
Tonmuna, s,: 125 MM
InoTHOCTS, pg: 1800 Kkr/m°

PacuérHble yciioBus

Oobeuaiika, HazpyyHceHHAA 0Ce8biM coxcumarouwum ycunuem (n. 5.3.4)
Jomyckaembie Hanpspkenus 1y Matepuana 091 2C npu temneparype T = 150 °C (pacu€rHble ycioBus):
[c]= 171 MIla
ZIOHyCKaeMOC 0CCBOC C)KMMAIOMIEEC YCUITUE U3 YCIIOBUA IMTPOYHOCTH:

Flp=n-(D+s-c)-(5-¢)-[F] = 3142% (1800 +8-28)* (8-28) * 171 =5,043-10° H
Monyns nponoisHO# ynpyroctu 1 Marepuana 091 2C npu remnepatype T = 150 °C:

E= 1,86:10° MIla
I[OHYCKaCMOC 0OCEBOE€ COKMMAKUIIEC yCI/IJ'II/Ie nu3 YCJ'IOBI/IH MeCTHOﬁ yCTOﬁ‘IHBOCTHZ

K-5.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct
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- 235
3101070 E 100 -(s— ¢
[Flg = .D? [ [E:I j} = 310 * 10° * 1,86-10° * 1800% / (2,4) * (100 * (8 — 2,8) / 1800 )>* =3,492-10° H
11
i
Pacuérnas niunHa 1u1st pacuéra oT JEHUCTBUSI OCEBOM CUJIBL:
Il = 1395 Mmm
™ 1.

4§—_5_______-r:—:=
R ———

IpuBenéunas qmuHa: |y, = 2790 Mm

I'nOkocTh:
283 ]1.,1:l

A=— "= =283%2790/ (1800 +8-2,8) =4,36
D+s-=¢

JomyckaeMoe 0ceBOe CKMMAIOIIEee YCHINE U3 YCIOBHS 00LIeil yCTONYMBOCTH:

_ﬂ-(D+s—cj-(s—cj-E_{ﬂ

2
[Flgz = —J = 3,142* (1800 + 8- 2,8) * (8 2,8) * 1,86-10° 1 (2,4) * (3,142 / 4,36)* =1,186-10° H
ny

A
JomyckaeMoe 0CeBOE CKMMAIOIIEE YCHIINE U3 YCIOBHS yCTOWYHBOCTH:

[Flg =min{[Flgm.[Flgal = min 3.49210°, 1,186-10°} =3,492-10° H
I[OHyCKaCMOG 0CCBOC C)KMMArOLICC yCHUIINC:
[Flo

[F] ) 2 6 6 6 \2\1/2 6
+ [[F]n] = 5,043:10°/ (1 + (5,043-10°/ 3,492-10°))"* =2.871-10° H

(Fle

Oobeuaiika, HazpyycenHasa uzcuoarouum momenmonm (n. 5.3.5)

I[OHYCKaCMLIﬁ 1/131“1/1621}01111/1171 MOMCHT U3 yCJIOBHUS IPOYHOCTU CO CTOPOHBI CKATHUA:

«
&
< D
= (Ml = - [Flm = 180074 *5043.10° =2269-10° Hwm
g JlommyckaeMbli U3rUOaroUii MOMEHT U3 YCJIOBHS YCTOHYMBOCTH B IIpeesiaX ynpyrocTH:
= D
= [M]g = E'[F]El = 1800/3.5*3,492-10° = 1,796-10° H m

- JlormyckaeMBIid M3THOAFOIUIT MOMEHT:
=
2 Il
2 [n] = 1 ] :
2 [M]H = 2,269-10°/ (1 + (2,269-10°/ 1,796-10° )** = 1,408-10° H m
o +
= I Iy
=
2 PacuéTHble yc/10BUS (Hapy:KHOE JaBJICHUE)
o0
= Oobeuaiika, HAzpyyHceHHAA 0Ce8bIM CHcumarouwium ycuanuem (n. 5.3.4)
§ Jomnyckaembie Hanpspkenus 11 Matepuana 091 2C npu temnepatype T = 180 °C (pacuérHbie ycinoBus (HapyKHOE JIaBie-
oa HHE)):

[c]= 167 MIIa

g Jlomyckaemoe oceBoe CKMMAIOIIee YCHINE U3 YCIOBUSI IPOYHOCTH:
;I [Flp=n-(D+s-c)-(s-c)-[T] = 3142% (1800 + 8-2,8)* (8-2,8) * 167 =4,925-10° H
é Monyns npogonsHoil ynpyroctu qig matepuana 0912C npu remnepatype T = 180 °C:
= E= 1,83-10° MIla
é Jomnyckaemoe oceBoe CXKMMaIoIIee YCHINE U3 YCIOBUSI MECTHOM yCTOWYHBOCTH:
5
ol <
Bl <
% E Jluct

o
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- 235
3101070 E 100 -(s— ¢
[Flg = .D? [ [E:I j} = 310 * 10° * 1,83-10° * 1800% / (2,4) * (100 * (8 — 2,8) / 1800 )** =3,435-10° H
11
i
Pacuérnas niunHa 1u1st pacuéra OT JEHCTBUSI OCEBOM CHUJIBL:
Il = 1395 Mmm
™ 1.

4§—_5_______-r:—:=
R ———

IpuBenéunas qmuHa: |y, = 2790 Mm

I'nOkocTh:
283 ]1.,1:l

A=— "= =283%2790/ (1800 +8-2,8) =4,36
D+s-=¢

JomyckaeMoe 0ceBOe CKMMAIOIIEee YCHINE U3 YCIOBHS 00LIeil yCTONYMBOCTH:

_ﬂ-(D+s—cj-(s—cj-E_{ﬂ

2
[Flgz = —J = 3,142* (1800 + 8- 2,8) * (8- 2,8) * 1,83-10°/ (2,4) * (3,142 / 4,36)* =1,167-10° H
ny

A
JomyckaeMoe 0CeBOE CKMMAIOIIEE YCHIINE U3 YCIOBHS yCTOWYHBOCTH:

[Flg =min{[Flgm.[Flgal = min 3.43510°, 1,16710°} =3,435-10° H
I[OHyCKaCMOG 0CCBOC C)KMMArOLICC yCHUIINC:
Fl
. [&T = 4,925-10°/ (1 + (4,925-10°/3,435-10° > =2.818-10° H
[Flg

[F]=

Oobeuaiika, HazpysyceHHasa uzeuoarouum momenmonm (n. 5.3.5)

I[OHYCKaCMLIﬁ 1/131“1/1621}01111/1171 MOMCHT U3 yCJIOBHUS IPOYHOCTU CO CTOPOHBI CKATHUA:

D
(Mg = E-[F]H = 1800/4%4,925-10° =2.216:10° Hm

JlommyckaeMbli U3ru0aromuii MOMEHT U3 YCIOBHS YCTOMUMBOCTH B NpeJeNax yIpyrocTH:

D
(M]g = ﬁ'[F]El = 1800/35 *3,435-10° = 1,767-10° H m
JlormyckaeMBIid M3THOAFOIUIT MOMEHT:
[l

oe)-

Py

YciaoBus McnbITAHUH

2
] = 2,216:10°/(1 + (2,21610°/1,767-10° )** = 1,381-10° H m

Oobeuaiika, HAzpyyHceHHAA 0Ce8bIM CHcumarouwium ycuanuem (n. 5.3.4)
Jomyckaemsle HanpspkeHust 11 Matepuaia 0912C npu Temmneparype T =20 °C (ycI0BHS THAPOUCIIBITAHHH):
[6]°= n* Ryzo /Ny = 1%300/1,1= 272,7 MIla
JoryckaeMoe 0ceBOe CKMMAIOIIee YCHINE U3 YCIOBHS MPOYHOCTH:

Flo=n-(D+s-c) (s-c)-[5] = 3142% (1800 + 8- 2,8)* (8 -2,8) *272,7 =8,043-10° H
Monyns npononeHO# ynpyroctu it Marepuaia 091 2C npu remnepatype T = 20 °C:

E®= 1,99-10° MIla
I[OHYCKaeMOG 0OCEBOE€ CXKMMAKUIIEC yCI/IJ'II/IG nu3 YCJ'IOBI/IH MCCTHOI71 yCTOfI‘IPIBOCTPIZ

K-5.00.00.000 PP
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- 235
3101070 E 100 -(s— ¢
[Flg = .D? [ [E:I j} = 310 * 10° * 1,99-10° * 1800% / (1,8) * (100 * (8 — 2,8) / 1800 )>* =4,981-10° H
11
i
Pacuérnas niunHa 1uist pacuéra oT JEUCTBUS OCEBOM CHUJIBL:
Il = 1395 Mmm
™ 1.

4§—_5_______-r:—:=
R ———

IpuBenéunas qmuHa: |y, = 2790 Mm

I'nOkocTh:
283 ]1.,1:l

A=— "= =283%2790/ (1800 +8-2,8) =4,36
D+s-=¢

JomyckaeMoe 0ceBOe CKMMAIOIIEee YCHINE U3 YCIOBHS 00LIeil yCTONYMBOCTH:

_ﬂ-(D+s—cj-(s—cj-E_{ﬂ

2
[Flgz = —J = 3,142* (1800 + 8- 2,8) * (8- 2,8) * 1,99-10°/ (1,8) * (3,142 / 4,36)* =1,692-10° H
ny

A
JomyckaeMoe 0CeBOE CKMMAIOIIEE YCHIINE U3 YCIOBHS yCTOWYHBOCTH:

[Flg =min{[Flgm.[Flgal = min 4.981-10°, 1,692-10°} =4,981-10° H
I[OHyCKaCMOC 0CCBOC C)KMMArOLICC yCHUIINC:
Fl
. [&T = 8,043-10°/ (1 + (8,043-10°/4,981-10° )™ =4.235-10° H
[Flg

[F]=

Oobeuaiika, HazpysycenHasa uzcudarowum momenmonm (n. 5.3.5)

I[OHYCKaCMLIﬁ 1/131“1/1621}01111/1171 MOMCHT U3 yCJIOBHUS IPOYHOCTU CO CTOPOHBI CKATHUA:

D
[M], = E-[F]H = 1800/4*8,043-10° =3,619-10° Hm

JlommyckaeMbli U3ru0aromuii MOMEHT U3 YCIOBHS YCTOMUMBOCTH B NpeJeNax yIpyrocTH:

D
(M]g = E'[F]El = 1800/3.5*4,981-10° = 2,562-10° H ™

JlormyckaeMBIid M3THOAFOIUIT MOMEHT:
[n4]= 1 ]

Py

(i

+

2
] = 3,619-10°/ (1 + (3,619-10°/2,562:10° )* =2,091-10° H m

K-5.00.00.000 PP
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I'pynna narpyokoB diemeHnTa 'Onopa KoJ0OHHOro annapara’

I'pynna narpyoxos

UcxogHble AaHHbIe

Hecymuii anement: Omnopa KOJIOHHOTO anmapara

INe [Hazsanue matpyOka [d, MM g, MMy, mmfn,, mm|9, °fl;, Mm|l3, MM
£ 1 In 305 10 65 p  p7ofs0 162
=
S 2 [Cl 600 B 750 PO 5 150 P12
[}
2 3 [C2 600 B 750 P 251150 P12
=)
= 4 [T1 06 6 1050 0 0 [150 [52
= 5 [T2 06 6 1050 0 00 150 [152
i 6 [T3 06 6 1050 0 180[150 [152
tS]
= 7 [T4 06 6 1050 0 P70[150 [152
2
)
=
~
%
)
=
=
s
3
m
«
s
S
=
[a}
Q
=
=)
=
o
=
=
ol <
Rl <
% g Jluct
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OnopHbIi y3ea dieMenTa 'Onopa KOJOHHOT0 annapara'

Pacuér onopnoro y3aa no 'OCT P 51274-99
bs

Hecyuuii anemeHr:

Tun snemenTa:

Marepuan:

HcnonuuTenbHas TOMIIMHA HUKHETO OMOPHOTO KOJIBIIA, S1
[IuprHa HUKHETO OMOPHOTO KOJIbIIA, by:

BricTynaromas mmpruHa HUKHETO OMOPHOTO KOJIBIIA, by:
Hanuuue ycunuparomeil miacTHHbI

TonmuHa ycuIvMBaromei iacTUHBI, S3.

luprHa ycuaMBarolei miacTuHel, by

[ITuprHa BepXHEro OIOPHOTO KOJbIa, by!

MuHNMaIbHOE PACCTOSHUE MEXKTY ABYMsI CMEXHBIMU peOpamu, bs:

VcrnionHuTeIbHAS TOJIIIHHA BEPXHETO OMIOPHOTO KOJIBIIA, S)!
HcnonHuTenbHas TOJIIUHA pedpa, S4:

Bricora onopHoro y3ia, h:

AHKepHBIC OONTHI:

Marepuan:

Homunansnerit nuametp, d:

KommuectBo, n

Juametp 601TOBOM OKPYKHOCTH, Dj:
Pac4éT B paCUY€THbIX yCIIOBUAX

YcioBust HArPyKEHUA:

PacuéTHpli n3rubarommui MOMeHT, M: 3,975-10° Hm

Onopa KOJIOHHOT'O amlrapara

4
0912C

24 MM
200 MM
142 MM
Ha

12 MM
100 MM
142 MM
160 MM
40 MM
12 MM
364 MM
36 MM
8

1980 MM
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PacuérHoe oceBoe crxxumaromee ycumnue, F: 3,368:10° H
Pe3yabTarhl pacuéra:

Cesoiicmea mamepuaia 3jiemenma onoprno2o ys3jia:
Jomyckaemsie HanpspkeHus i Matepuaia 091 2C npu remmnepatype T = 180 °C (pacuéTHple yCIOBHS):

[6]= 150 MITa

Ceoiicmea mamepuana onopHoil 00e4aiiKu 6 30He 6ePXHe20 ONOPHO20 KOJIbUA:

Jomyckaemsle HanpspkeHust 1uig Matepuana 091 2C npu remnepatype T = 150 °C (pacuérHble ycnoBus):

[6]o= 171 MIla

Ceoiicmea mamepuana ankepHoviX 001MOG:

Jomyckaemsre HanpspkeHUs 1 Matepuaia 0912C (pacuérHble ycmoBHs):

og= 180 MIla

Ceoiicmea mamepuana 6emona:

Jormyckaemble HanpspkeHUs st 6etoHa kiacca B10 (M150):
[6]qe:= 6 MTTa

Ilpounocmo ankepuvix 601moe (n. 9)

=2.7—-2*3,36810°*1980/
3,975-10° + 3.7 * (3,368-10° *

] 3 4
F D FD FD F D . e s
xe=27-2. M5+3.?-[ Mﬁ] -2.:5-[ Mﬁ] +D.65-[?5] nqu£530.5’980/3'975’“ 25" . =3,024

(3,368-10° * 1980/ 3,975-10°
Y+ 0.65 * (3,368-10°* 1980 /
3,975-10° )*

£ M -044-F-D,
= K6 =3,024 * ((3,975-10°— 0.44 * 3,368-10° * 1980) / (8 * 180 * 1980))"* =18,27 MM
= n-|olg D
[}
=
= BuyTpenHuii tnamerp pe3nObl aHKEpHOTO 00MTa:
é ds = 31,09 Mm
L -0.44-F-D,
= Vcnoeue paborocrmocodbnoctr: g 2 7Kg
8 n-[ols Ds
>
‘;f 31,09 MM > 18,27 MmM. YcoBre IPOYHOCTH BEITIOTHEHO
-z
g Toawuna nusicneco onoprozo xoavuya (n. 8.2)
= _
Paccrosinre Mexy AByMsi CME@XHBIMU pebpamu bg = 630,6 MM
= 52
o b,
2 1+181-[—=
) b
= = | —————— =(1+1.81*(142/630,6)% / (1 +2.97 * (1421 630,6)%)* =0,9745
9 b
- 1+2.97 [—2]
bg
£
<
St
=
5
= . ) = max{0,9745 * 142 * ((4 * 3,975-10° / 1980 + 3,368-10° ) / (1980 * 200 * 150))2 _
E[ +c;, 155, +3115%8) =22,27 MM
o
=
=
ol <
Bl <
% E Jlucr
gl = K-5.00.00.000 PP 45
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

Venosue paboTocmocoOHoCTH: §1 £ max 4% by

24 MM > 22,27 MM. Y CIIOBUE IPOYHOCTH BBITIOJTHEHO

HTupuna nusxccneco onopnozo xoavuya (n. 8.3)

4.1
+F
Dg =(4 *3,975-10°/ 1980 + 3,368-10° ) | (3,142 * 1980 * 6) =30,54 MM

2D [l

M L r

VYcnoue paboTocmocoOHOCTH: - Dg

- A—
n-De [o]g
200 MM > 30,54 MM. YcoBHE IPOYHOCTH BBHITTOTHEHO

Tonwuna eepxnezo onopHo2o Koivya c ycuausarouieli niacmunoi (n.8.4)

b 2
g
%3 = _"'[—3] =100/ 142 * (12/ 40> =0,06338

h4 5a
(83 +%3 83)  =40+006338*12 =40,76 MM
JnameTp OKpyKHOCTH, BIIUCAHHOW B ILIECTUTPAHHUK FaliKH:
d=51,1 mm
2]
3 -b—*
5
Xa= 5
[E_“] =(3*142/160/ (1 + (142/160)*/ (1 -51,1/160)))** =1,111
5
1+
d
‘\ 1 4.
hj

IInomanap monepevyHoro ce4eHnss aHKEpPHOTro OOJITa 110 BHYTPEHHEMY JTHAMETPY PE3bObI:

fe 2 0,7593-10° WP
. "'él*? .[G]B + -3 1/2
Yy ———+¢ ={1,111 *(0,7593-10°* 180/ 150)"* + 3,1 =36,63 MM
[T]a
& [o
Venosue paboTocnocoOHOCTH: [y + %3 83 2 Xq- % +c
Tla

40,76 MM > 36,63 MM. Y ciioBHE IPOYHOCTH BEITIOTHEHO
Toawuna peopa (n. 8.5)

"'é'llu-' [G]B . |:| 4 3
max e ———————+¢;, 045 v —ax/0,7593-10° % 180/ (2 * 142 * 150) + 3,1; 0.4 * 24} =9,6 MM
K4 b [o]a

& [o
Venosue paboTOCIOCOOHOCTH: 54 £ thi {A+ o, 0.4 51}
%4 by [T]a

12 MM > 9,6 MM. YcItoBHE IPOYHOCTH BEITIOTHEHO

K-5.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

IlIpounocmo onopuoil 06euaiiku 6 30He 6epxHezo OnOPHO20 Kovya (n. 8.6)

by =bs+bg =160 +630,6 =790,6 Mm

D, 10 by 205
M= . =1800/ (2 * (8 —3,1)) * (10 * 790,6 / 1800)*® =2898
2 (Sl:l - C) B a

= 4 _
K=0 ppu HEDY =0

K=-0002m(10™* Ny, N> 10%

2
9] N
%5 =-0.024% ln[ﬁ] - \([ln[ﬁﬂ +2.0258 p+E = 0.0248 * {In(2898 / 1100) — ([In(2898/1100)]% + 2.628)*%} + 0 =0,02281

645 e [O]p e

|: Jg I =6 *0,02281 *0,7593-10° * 180 * 82 / ((8 — 3,1)* * 364) =175,5 MIla
gg—cl -

f-xs A, [olp e
VYcnoBue paboTocrocoOHOCTH: 3 £15:[o]s

[s.;, - l::l ‘h
175,5 MIla < 256,5 MIla. YcnoBue IpOYHOCTH BHITIOTHEHO

Pac4yéT B pacyYé€THbIX ycrnoBuaX (HapyxHoe aaBneHue)

YciaoBus HATPYKeHHS:

PacuérHblii n3rudarommii MOMEHT, M: 3,966-10° H M

PacuérHoe oceBoe crxxumaronee ycumnue, F: 2,984-105 H
Pe3yabTarhl pacuéra:

Ceoiicmea mamepuaia 3jiemenma onopro2o ys3ia:

Jomyckaemsie HanpspkeHus i Mateprana 091 2C npu remmniepatype T = 180 °C (pacuérHple ycmoBus (Hapy»KHOE JTaBie-
HHE)):

[c]= 150 MIla

Ceoiicmea mamepuana onopHoil 00e4aiiKu 6 30He 6ePXHe20 ONOPHO20 KOIbUA:

Homyckaembie Hanpspkenus 1t Matepuana 091 2C npu temnieparype T = 180 °C (pacuérHbie ycioBus (HapyKHOE JlaBie-
HUE)):

[c]o= 167 MIla

Cesoiicmea mamepuana anKepHvix 601Mo8:

Jonyckaemble HanpspkeHus Ui Matepuana 091°2C (pacuérHble yciaoBus (Hapy>KHOE JJaBJICHHUE)):

65= 180 MITa

Ceoiicmea mamepuana 6emona:

Jlomyckaembie HampsbkeHus i OeToHa kinacca B10 (M150):
[6]60T: 6 MIla

JIuct
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Ilpounocmo ankepuvix 601moe (n. 9)

=2.7—2*2,984-10°* 1980 /

F.D F.o. 32 F.D. Y F.o v FD 3,966-10° + 3.7 *2(2,984-105 *
_ Ug Ug U U Dy 1980/3,966-10° > — 2.5 * _
1 =27-2. ¥ +3.7: { ¥ J -235 [ o } +0435 { » ] pu v =05 (2.984-10° * 1980 / 3,966-10° =2,819
Y+ 0.65 *(2,984-10°* 1980 /
3,966-10° )*
M-044.F-D,
K6 =2,819 * ((3,966-10° — 0.44 * 2,984-10° * 1980) / (8 * 180 * 1980))** =19,51 MM
n-|olg Dy
BuyTpennnii ruametp pe3pObI aHKepHOTO OoITa:
ds = 31,09 Mm
L -0.44-F-D,
Venosue pabotocmocoOHocT: & £ fp
- GlB D
31,09 MM > 19,51 MMm. YcnoBHE IPOYHOCTH BBHITTOJIHEHO
Toawuna nusxxcnezo onoprozo xoavua (n. 8.2)
Paccrostare Mexxay AByMst CMeXHBIME pedpamu bg = 630,6 MM
3 42
by
1+1 81 .
T = —'5'3 = (1+1.81*(142/630,6)% / (1 + 2.97 * (142 /630,6)°)* =0,9745
b
b ]
< +o 15 = max{0,9745 * 142 * (4 * 3,966-10° / 1980 + 2,984-10° ) | (1980 * 200 * 150))* _
g Dg by -[5] “ % +31;15*8} =21,93 Mmm
= LIRS | A
=
[}
[&]
=
=
=
o
=
- Venosue paboTOCOCOOHOCTH: 51 £ thax 4% by -
S
>
St
2. 24 MM > 21,93 MM. YClI0BHE ITPOYHOCTH BBITIOJIHEHO
)
=
~ HTupuna nusxccneco onopnozo koavua (n. 8.3)
2 4.1
o +F
§ Dg =(4 *3,966-10° / 1980 + 2,984-10° ) | (3,142 * 1980 * 6) =29,46 MM
= 2D [l
3
™
m
< AM L E
g YcmoBrue paboTOCIIOCOOHOCTH: - Dg
=S¢ =" 7
o n-D. [o]e
) 200 MM > 29,46 MM. Y ciI0BHE IPOYHOCTH BBIITOJHEHO
S
=
= o o
S Tonwuna eepxnezo onopHo2o Koivua c ycuaugarouwieii niacmunoi (n.8.4)
=
ol <
Rl <
% g Jlucr
gl = K-5.00.00.000 PP 48
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

b 2
g
Ty = i[i] =100/ 142 * (12 / 40)* =0,06338

h4 5a
(83 +%3 53]  =40+006338*12 =40,76 MM
JluameTp OKpy>KHOCTH, BIIMCAHHOM B IIECTUTPAHHUK T'alKU:
d=51,1mm
by
b
T2 = )
[3_4] =(3*142/160/ (1 + (142/160)?/ (1 —51,1/160)))* =1,111
i
1+
d
‘\ 1 .
hj

[Tnomans momepevHoro ce4eHst aHKEpHOTo O0JITa 0 BHYTPEHHEMY JHAMETPY PE3bOBI:

fe 2 0,7593-10° WP
. "'él*? .[G]B + -3 172 —
Yy ———+¢ ={1,111 *(0,7593-10°* 180/ 150)"* + 3,1 =36,63 MM
[T]a
& [o
Venosue paboTocnocoOHOCTH: (8 + %3 830 2 Xq- % +c
Tla

40,76 MM > 36,63 MM. YcitoBHE IPOYHOCTH BEITIOTHEHO

Toawuna peopa (n. 8.5)
g =2
. [o]E _ ]
max s ———————+¢;, 048+ =pax/0,7593-10° * 180/ (2 * 142 * 150) + 3,1; 0.4 * 24} =9,6 MM

%4 Do [o]a

& o
VcnoBue paboTOCIOCOOHOCTH: 4 £ tHa {¢+ o, 0.4 51}
%4 Do [o]s

12 mm > 9,6 MM. YcIit0BHE IPOYHOCTH BBITIOJIHEHO

Ilpounocmo onophoil obeuaiiku 6 30He epxHezo OnopHo2o Koavya (n. 8.6)

by =hbs+bs =160 +6306 =790,6 Mm

M=

D, (lﬂ-b3

205
=1800/ (2 * (8 — 3,1)) * (10 * 790,6 / 1800)>% =2898
2-(5,3—-:] o, ] (2*( N *( )

= 1 _
K=l ppu ME107 =0

K=-0002m010* 8y W10t

npu

H H

4
5 =—0.0242 ]n[—] - \([]n[—ﬂ +2.6822 F+ K =0,0248 * {In(2898 / 1100) — ([In(2898/1100)] + 2.628)%} + 0 =0,02281

1100 1100

K-5.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

6 %s e [Clp e
I:s.;, - ng_h

=6 *0,02281 *0,7593-10° * 180 * 82 / ((8 — 3,1)* * 364) =175,5 MIla

645 He[olp e
Ycnosue paboTocnocoOHOCTH: ( Jg n £15-[o]p
gg—c) -

175,5 MIla < 250,5 MIla. YcinoBue NpOYHOCTH BBIIOJHEHO

PacuéTt B ycrnoBmsax MoHTaxa

YcaoBus Harpy->kKeHusi Ipy MOHTAXeE.

PacuérHbrit u3rubaronmii MOMeHT, M: 1,856~105 Hwm

PacuérHoe oceBoe cxxumaroniee ycunue, F: 2,437-105 H
Pe3yabTarhl pacuéra:

Ceoiicmea mamepuaia 3jiemenma onopro2o ys3jia:

Jomyckaemsie HanpspkeHus i Matepraia 091 2C npu remmnepatype T = 20 °C (ycIoBHS MOHTaXa):

[6]%°= N* Rezo/ Ny = 1*280/11= 254,5 MIla

Ceoiicmea mamepuana onopHoil 00e4aiiKu 6 30He 6ePXHe20 ONOPHO20 KOIbUA:
Homnyckaembie Hanpspkenus i Matepuana 091 2C npu temnepatype T = 20 °C (ycnoBusl MOHTaXa):

[6]%%= M* Rejzo /Ny = 1*300/1,1= 272,7 MIIa

Ceoiicmea mamepuana ankepHovixX 001MOG:

Jomyckaemsie HanpspkeHUs it Mateprana 091 2C (ycmoBus MoHTaxa):

og= 180 MIla

Ceoiicmea mamepuana 6emona:

Jormyckaemble HanpspkeHUs Uit 6etoHa kiacca B10 (M150):
[6]6er= 6 MIla

Ilpounocmo ankepuvix 601moe (n. 9)
M2044.F D,

YcaoBue IIPOYHOCTH BBIINIOJHCHO
PacuéT B ycnoBusix ucnbitaHum (FfmgpoucnbiTaHus)

YcinoBus HATPY:KeHHUS NPU UCIIBITAHUAX:

PacuéTHpli n3rubarommi MOMeHT, M: 1,1 88:10° Hm

PacuétHoe oceBoe cxxumMaromee yeunue, F: 6,657-10° H
Pe3yabTaThl pacuéra:

Ceoiicmea mamepuaia 3jiemenma onopro2o ys3jia:

Jonyckaemble Hanpspkenus 1 Marepuana 091'2C npu temmniepatype T = 20 °C (ycnoBusi THIPOUCIBITAHMN):

[6]1°= N* Repo/ Ny = 1*280/11= 2545 MIla

Cesoiicmea mamepuana onopHoll 00e4aiiKu 8 30He 6ePXHeEZ0 ONOPHO20 KOJIbUA:

K-5.00.00.000 PP
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Jomyckaemsble HanpspkeHust 11 Matepuana 0912C npu remnepatype T = 20 °C (ycnoBHs THAPOUCIIBITAHUN):

[6]%%= M* Rejzo/ Ny = 1*300/1,1= 272,7 MIIa

Ceoiicmea mamepuana anKkepHovix 001M0OG:

Jomyckaemsie HanpspkeHUs 1yt Matepuaia 091 2C (ycrmoBust THAPOUCIIBITAHMH )

Oog= 180 MlIla

Ceoiicmea mamepuana 6emona:

Jomyckaembie HanpsbkeHUs it 6etoHa kiacca B10 (M150):
[6]6eT: 6 MIla

Ilpounocmo ankepuvix 601moe (n. 9)
M<044 F-D,

Ycnosue MMPOYHOCTU BBIIMIOJIHCHO

Toawuna nusxxccneco onoprozo xoavuya (n. 8.2)

Paccrosire Mex 1y AByMs CMEXHBIMU pebpamu bg = 630,6 MM
3 2
bﬂ
1+181-| =
hlﬁ
3
bﬂ
1+297 | =
bg

T1= =(1+1.81*(142/630,6)% / (1 + 2.97 * (142 /630,6)°)* =0,9745

fe 15 = max{0,9745 * 142 * (4 * 1,188-10°/ 1980 + 6,657-10° ) (1980 * 200 * _
o c. & 254,5))%2 +3,1; 1.5 * 8} =16,22 MM
< Dg by -[o]a
g
<
=
=
[}
3
=
=)
=
o
= Vcenosue paborocnocobHoCTH: 1 = thax 9% by - +o;, 15
8
2 24 MM > 16,22 MM. Y cllOBHE TPOYHOCTH BBITIOJIHEHO
2
< HTupuna nusxicneco onopnozo konvua (n. 8.3)
=
= M L p
= Dg =(4 *1,188-10°/ 1980 + 6,657-10° ) | (3,142 * 1980 * 6) =24,26 MM
E n-D. [0l
=
& 4.1
M +F
VYcnoBue paboTOCIOCOOHOCTH: De
by & —m————
g n-D. [o]e
E 200 MM > 24,26 mMm. YciioBHE IPOYHOCTH BBITIOJIHEHO
5
= Tonwuna eepxnezo onopHo2o Koivua c ycuaugarouwieii niacmunoi (n.8.4)
5
= by (g
Iz =—|— =100/ 142 * (12 / 40)? =0,06338

- h4 5a
=
g
=l <
% E JIucr
gl = K-5.00.00.000 PP 51
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

(84 +%3 53) =40 + 0,06338 * 12 =40,76 MM

b
5
5
Xa= 5
{b_“] =(3*142/160/ (1 + (142/160)*/ (1 -51,1/160)))** =1,111
3
1+
d
‘\ 1_ b,
3
. ﬁ" .[U]B + -3 1/2 —
Ra ? c ={1,111 *(0,7593-10° * 180 / 254,5)** + 3,1 =28,84 mm
i
& [o
Venosre paboTOCIOCOOHOCTH: (85 + %3 85 2 %q - % +c
Tla

40,76 MM > 28,84 MmM. YcnoBre MPOYHOCTH BBIMTOJTHEHO

Toawuna peopa (n. 8.5)
Ky =2
Aol _ !
max s ——————+ 06 043 v —pav0,7593-10° % 180/ (2 * 142 * 254,5) + 3,1; 0.4 * 24} =9,6 MM

K4 b [o]a

& o [o
Venosue paboTOCIOCOOHOCTH: 84 £ {A+ o, 0.4 51}
%4 b [T]a

12 MM > 9,6 MM. YcitoBHE IPOYHOCTH BEITIOTHEHO

Ilpounocmo onopHoil 06euaiiku 6 30He 6epxXHez0 ONOPHO20 Kobya (n. 8.6)

by =bs+bg =160+6306 =790,6 Mm

M=

D, (lﬂ-b3

205
=1800/ (2 * (8 — 3,1)) * (10 * 790,6 / 1800)>% =2898
2-(5.;—:] o, ] (2*( N *( )

K=0 M<10* =0

npu

K=-0002m(107* ™) M= 10*

N

1100 1100

2
V)
15 =-0.0248 ]n[—] - \([]n[—ﬂ +2.6822 P+ K =0,0248 * {In(2898 / 1100) — ([In(2898/1100)]° + 2.628)%} + 0 =0,02281

645 e [O]p e
I:s.;, - c)g-h

=6 *0,02281 *0,7593-10° * 180 * 82 / ((8 — 3,1)* * 364) =175,5 MIla

6 55 &, [o]p e
VYcnosue pabOTOCIIOCOOHOCTH: [ :]2 " £15:[o]s
gg—c) -

175,5 MIla < 409,1 MIla. YcioBue NpoYHOCTH BBIITOTHEHO

K-5.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

CocrostHre

PacuérHble ycnoBust

Pacuérnble ycnosus

(HapyXHOE J1aBJIEeHUE)

VcioBust MOHTaXka

Y cnoBusa HCTIBITAHMI

Harpy3ku Ha dbyHaaMeHT

OceBas cuna, H ~ M3srubaromuit Moment, Hm  TopusonTansHas cuma, H

3,383-10° 3,975-10° 3,624-10*
2,999-10° 3,966-10° 3,62-10*

2,452-10° 1,856-10° 1,822:10*
6,672:10° 1,188-10° 1,135-10*

K-5.00.00.000 PP

Juct

Ne moxym.

Tloam. Jlata

JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

JIHUIITE DJIJITHIOTHYECKOe

UcxogHble AaHHbIe

Marepuan: 0or2cC
Buytp. muamerp, D: 1800 mm
TonmyHa CTEHKU THHIA, Sq: 18 mm

[TpubaBka /11 KOMIICHCAIIMKM KOPPO3UHU U DPO3UH, C1: 6 MM

[IpubaBka a1 KOMIEHCAITMN MUHYCOBOTO JIOITyCKa, ¢p: 0,8 MM

[IpubaBka TexHONIOTHIECKAS, C3: 2,7 MM
Cymmapnas npubaBka K TOJIIUHE CTEHKH, C: 9,5 MM
BricoTa guumia, H: 450 MM
Jmmaa otOopTOBKH, h;! 60 mm

Pazmyc KPHUBHU3HBI B BEPIHINHEC JHHUIIIA:
D 2

F = —— =1800?/(4*450) = 1800 mm
4.-H

Koa¢duumeHt npoyHOCTH CBAPHOTO LIBA:

¢ =1

N3onsauus:

Hazanue: Termounzosius
Tommuna, s,,. 100 MM
IIn0THOCTS, p,,: 200 Kr/m°

Pacuyér B pac4éTHBIX YCJIOBUAX

YciaoBus HArpy:KeHUs:

Pacuérnas temneparypa, T: 150 °C

PacuérHoe BHYTpeHHee n30bpITOuHOE naBienue, p: 0,4161 MIla
Pac4éTt Ha npo4yHocTb U yctonunBocTb no FOCT P 52857.2-2007

ﬂonycxaeMbte Hanpadcenusn:
Jonyckaemsble Hanpspkenus 11 Marepuana 091 2C npu temnepatype T = 150 °C (pacuérHble yciioBus, KOppO3HOHHAS
cpena, rpymnma anmnapata 111, IV):
[c]= min( Rt/ nt; Ryt / Ng) = min{256,5/1,6; 430/2,6}= 160,3 MIla
Monyns nponoisHO# ynpyroctu s Marepuana 091 2C npu remnepatype T = 150 °C:

E= 1,86:10° MIla

JIuct
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Jnuwa, nazpyscennvie 6HympeHHUM U30blMOYHbBIM 0A8/1ICHUEM.
Paaunyc kpuBU3HBI B BEpIINHE JHUIIA:
D 2
R = —— =1800%/ (4 *450) = 1800 mm
4.H

PacuérHas TommuHa CTEHKH ¢ yIE€TOM IPHOABOK:

R
8y, +o0=—————+ 0 =(0,4161*1800)/(2*160,3*1-0.5*0,4161) +9,5 = 11,84
Ip T o] e-05p ( )/ ( ) MM
11,84 MM <18 MM
3akmoueHue: YcejaoBue paboTocnoco0HOCTH BbINOJIHEHO

Jlommyckaemoe faBieHue:
2 [c]lg (s -0
Bl = —F7——
E+05-(s;-c)

1,51 MIla > 0,4161 MIla
3akiroucHue: Y c10BHe MPOYHOCTH BBINOJIHEHO

Pacuér B pacy€éTHBIX YCJIOBUAX (HAPY/KHOE AaBJICHUE)

=2+*160,3*1*(18-9,5)/(1800 +0.5* (18-9,5)) = 1,51 MIla

YciaoBus HATPYKeHHS:

Pacuérnast temneparypa, T: 180 °C

PacuérHoe HapyxHOe u3bpiTouHOE naBienue, p: 0,1000  Mlla
Pac4éT Ha npo4yHoCTb 1 ycTtonunBocTb no FOCT P 52857.2-2007

ﬂonycxaeMble HanpAasicenusn:

Jomnyckaembie HampspkeHus 1 Matepuana 091 2C npu temnepatype T = 180 °C (pacuérHbie ycnoBus (Hapy>KHOE JlaBie-
HHE), KOPPO3UOHHas cpefa, rpymnma anmnaparta III, IV):

[6]= min( Rex/ nt; Ryt / Ng) = min{251,1/1,6; 435,4/2,6}= 156,9 MIla

g Mopayns nponosbHo# ynpyroctu aist marepuana 0912C npu remneparype T = 180 °C:
= E= 1,83:10° MIla
5
E JInuwa, nazpyscennvle HapyHCHvIM 0AG/1ICHUEM.
é Pajinyc KpUBHU3HBI B BEPILIUHE JHUIIA:
D 2

- - = 18002/ (4 * 450) = 1800 mm
N5 4.H
&
ol 51— C D 2-H
z x=10- : - =10* (18 - 9,5) / 1800 * (1800 / (2 * 450) — 2 * 450 / 1800) =0,07083
o D 2:H D
=
= J 1HEa8xx =(1 + (2.4 +8*0,07083) * 0,07083) / (L + (3.0 + 10 * 0,07083) * 0,07083) = 0.9584
<! T 0+10-1) - x - ' ’ ' ' ’ ' -
é PacuérHas TommrHa cTeHKH ¢ yuéToM npubaBok (mpu xasieHuu p = 0,1000 MITa):
=
= Ey R [y P 12pR =max{0,9584 * 1800 / 161 * (2,4 * 0,1000 / (10°°* 7,83-10° )2 1.2 * =
3 8y, + = max : ; +e ,l * 05 ' o
2 I { 61 Y- £ 25 0,1000 * 1800/ (2 * 156,9)} + 9,5 13,38 Mm

13,38 MM < 18 MM
g 3axiro4yeHue: Y cJioBre padoTocnoco0HOCTH BBINOJTHEHO
=t Jonyckaemoe Hapy>KHOE JJaBJICHUE U3 YCIIOBHUS IIPOYHOCTH:
=
A 2-[5]-(z-¢
2 [t]lg = M =2*156,9* (18— 9,5)/ (1800 +0.5* (18 —9,5)) = 1,479 MIla
= RE+05 (s -0
é Jommyckaemoe Hapy>KHOE IaBJICHNE U3 YCIOBHS YCTONYUBOCTH:
5
=1 I
<

% E JIucr
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_G _ 2
plg = 2610 "E 100(s, - <) =26*10° * 1,83-10° /2,4 * (100 * (18 —9,5) / (0,9584 * 1800) )* = 0,4813 MIla
fly E, R
__ [pln
{[p] ]2 =1,479/ (1 + (1,479 / 0,4813))"? =0,4577 MIla
1 o
[Fle

0,4577 MIla > 0,1000 MIIa
3akiroucHue: Y c10BHe NPOYHOCTH BBINOJIHEHO

Pacuér B yciioBusix ucnbiTanuii (I'mapoucnbiTaHus)

YcaoBus Harpys>keHusi Ipu UCIIITAHUAX

Pacuérnas remmneparypa, T: 20 °C

PacuérHoe BHyTpeHHee n30bpITOuHOE nasienue, p: 0,7095  Mlla
PacuéTt Ha npo4yHoCcTb U yctonunBocTb no NOCT P 52857.2-2007

ﬂonycxaeMbte HanpAas>;cenun:
Jormyckaemsre HanpspkeHus i Matepraia 091 2C npu remmniepatype T = 20 °C (ycIOBHS THIPOUCIIBITAHHH):

[6]%°= M* Rezo/ Ny = 1*300/11= 272,7 MIla
Monyns nmpogonsHo# ynpyroctu 1 Matepuana 091 2C npu remnepatype T =20 °C:

E®= 1,99-10° MIla

ﬂnuma, HAZPYIHCEHHbIE 6HYMPDEHHUM U30bIMOYHBIM 0AB/ICHUEM.
Paguyc KpUBU3HBI B BEpLIMHE JHUILA!

D2
E = — =1800%/(4*450) = 1800 MM
4.-H

PacuérHas TomIIMHA CTeHKH ¢ y4ETOM IpHOaBOK:

R
8y, +0= ———  + ¢ =(0,7095 * 1800) / (2*272,7*1-0.5*0,7095) +9,5 = 11,84
Ip o] e-05p ( )/ ( ) MM
11,84 MM < 18 MM
3akroueHue: Y cjaoBue paboTocnocoOHOCTH BbINOJHEHO

Jonyckaemoe naBieHue:
2[5 (51— 0)
Bl = —F—7——
E+05-(s;-c)

2,57 MIla > 0,7095 MIla
3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

=2*272,7*1*(18-9,5)/(1800 +0.5* (18 -9,5)) = 2,57 MIla

K-5.00.00.000 PP
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O6eyalika NJIMHIPHYECKas

L

UcxogHble AaHHbIe

Marepuan: 0or2cC
Buytp. muamerp, D: 1800 mm
TomiuHa CTEHKH, S: 18 MM
[TpubaBka /11 KOMIICHCAIIMKM KOPPO3UHU U DPO3UH, C1: 6 MM
[IpubaBka a1 KOMICHCAITMH MUHYCOBOTO JIOITycKa, Cp: 0,8 MM
[IpubaBka TexHONIOTHIECKAS, C3: 0 MM
CyMMa npu6aBoK K pacu€THOM TONIIMHE CTEHKH, C: 6,8 Mmm
Jlmuna o6evaiiku, L: 1,388:10" mm
Koa¢¢uuneHTs IPOYHOCTH CBApHBIX IIBOB:
IIpononbHBIM MIOB:
g ':Pp =1
= o .
< OKpy>KHO 1I0B:
¥
g 91 =1
E[ ConpsuKEHHBIC 3JIEMEHTHI )KECTKOCTH:
o
= INe [Ha3zBanue taccmfmne or Havana [Ilupuna, [[Inowazns ce- [MomeHT Koaddumuent xéctroctr 00e-
beMeHTa O0OpIMHAT J0 OCH, t, MM enns, Ay, M ITHEPIIHY, [MaliKH, TIOAKPETUIEHHON 3TUM
'5' l;, MM li, M [kombLoM, k
= 1 [Komeio xécr- [1940 12 0,72:10°° 0,216:10° 1,928
< [kocTr Nel
2 2 [Kombuo sxéct- {440 12 0,72-10° 0,216:10° 1,928
= [kocT Ne2
S 3 [Kombuo xéct- 940 12 0,72-10° 0,216:10°° 1,928
éﬁ [kocTu Ne3
= 4 [Kombiio xéct- 9440 12 0,72:10° 0,216:10° 1,928
§ [kocTu Ned
o0}
A 5 [Komsuo xécr- [1,194-10° 12 0,72:107 0,216:10° 1,928
[xocTu Ne5
g W3omsamust:
E Haspanue: Temnon3onsaiums
‘E Tommuuna, s,,. 100 MM
EI I110THOCTS, p,,: 200 Kr/M°
= Pacuér B pacy€éTHBIX YCJIOBUAX
5
ol =
Bl <
% E Jluct
o
gl = K-5.00.00.000 PP 57
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YcioBusl HATPY/KEHUA:

Pacuérnast remneparypa, T: 180 °C

PacuérHoe BHyTpeHHEe U30bITOYHOE naBneHue, p: 0,4121 MIla

PacuérHerit n3rubaronmii MOMeHT, M: 3,43 8:10° Hm
PacuérHoe monepeunoe ycmime, Q: 4,039-10* H
PacuérHoe oceBoe cxxumaroiee ycunue, F: 2,769-105 H

PacuyéTt Ha npo4HocTb n yctonumBocTtb no NOCT P 52857.2-2007
Jomyckaemsle HanpspkeHust 1uig Matepuana 0912C npu remnepatype T = 180 °C (pacuérHble ycioBus, KOPPO3UOHHAs
cpena, rpynna annapata III, IV):

[6]= min( Rey/ nr; Ry / Ng) = min{251,1/1,6; 4354/2,6)= 156,9 MIla
Monyns npogonsHo# ynpyroctu s marepuana 091 2C npu temneparype T = 180 °C:

E= 1,83-10° MIla

Oobeuaiika ¢ Koabyuamu HcécCmKoCcmu, HaZPYHCeHHAA 6HYMPEHHUM U30ObIM OYHBIM
oasnenuem (n. 5.4.1)

Pacuérnas TommiiHa cTeHKH ¢ yuéToM nmpubaBok (0e3 yuéra KoJer )KECTKOCTH):

__ pD
i[c]-pp-p
9,167 MM < 18 MM

3akntoueHue: YcejaoBue paboTocnoco0HOCTH BbINOJIHEHO
PacuérHas qymHa 11 pacuéra OT NSHCTBHS AaBICHHS:

gp +e +rc =(0,4121*1800)/(2* 156,9 * 1 -0,4121) + 6,8 =9,167 MM

I = 2500 mm
JlommyckaeMoe BHYTpEHHEE JTABICHUE U3 YCIOBHS POYHOCTH Beell 0Oeuaiiku:
2-[c] g, (5— 1+ o' 515 ®g +‘&‘£-[s]m Pga [2*1569% 1 * (18— 6,8) + 0,72:10° * 167 * 1/
B 6], = F 1 1 = 2500+ 0,72-10°* 167 * 1/2500] / (1800 + 18 -  =1,994 MTIIa
5 D+is-10) 6.8)
=
= Paccrosnue MEXIY KOJIbIIaMU JJIA pacqéTa oT I[eﬁCTBHH JABJICHUS .
3 b = 2488 mm
=
E[ Ag = LI 24882/ (1800 * (18 - 6,8)) =307,1
2 N5ty T (1800 * (18 - 6,8)) =307,
- Jomyckaemoe BHYTpEHHEE JaBJICHUE U3 YCIOBUS MPOYHOCTH 00€UAKU MEXY IBYMS COCETHUMH KOJBIIAMU JKECTKOCTHU:
=
E (o1, < 21 0 (5= 24 h
,=

< Dtis-od) Pt S = 2%156,9%1* (18— 6,8)/ (1800 + 18 - 6,8) * [2+307,1] / [1 + (1 *307,1) / 1] =1,947 MITa
2 Pp
E I[OHYCKaeMOG BHYTPCHHEC NaBJICHUC!:
ol .
Z_ [p]= mm{[F']ls[P]g} = min{ 1,994; 1,947} =1,947 MIla
m
E 1,947 MIla > 0,4121 MIla
s 3axirodeHre: Y cJIOBHe MPOYHOCTH BBINOJTHEHO
S MuHnMaIbHOE PACCTOSHUE MEXIY “OJMMHOYHBIMH INTYIIEPAMHU:
M

by =2-. 0 (8- ) =2*(1800* (18 -6,8))"* = 284 mMm
s PacuérHas nnuHa 11t pacuéra oT JeHCTBHSI OCEBOM CHIIBIL:
s I =1,43-10* MM
=
A .
2 Obeuaitka, Hazpyrcennan ocesvim corcumarouium ycuauem (n. 5.3.4)
=
= Jommyckaemoe oceBoe CXKMMAIOIIEE YCUIINE U3 YCIOBHUS MPOYHOCTH:
=

[Flp=n-(D+s-c)-(s-c)-[0] = 3142% (1800 + 18- 6,8) * (18- 6,8) * 156,9 =1-10" H
l:,: I[OHYCKaCMOG 0CCBOC C)KMMaAroIiee yCuiinue u3 yCcjaoBus MECTHOM yCTOﬁ‘IHBOCTH:
ol =
=l <
% E Jlucr
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_ 25
31.0-107-E 100 -(s—
[Flg = D? [ ]:E: C:]} = 310 * 10° * 1,83-10° * 1800% / (2,4) * (100 * (18 —6,8) / 1800 )>° =2.339-10" H
11
b
= {

AQ—_Q_____-F:::—F
~ ———

IpuBenéunas qmHa: |, = 2,86 10* MM

T'ubkocTh:
283 1

A=_—— = = 283%28610"/ (1800 +18-6,8) =44,35
D+s-=¢

JomyckaeMoe oceBoe CKUMAIOLIee YCUIIUE U3 YCIOBUS 00IIeH YCTOHUYUNBOCTH:
n-D4+s-c1-(s—c)-E (=
tiy A

I[OHYCKaCMOG 0CCBOC C)KMMaAroIIee yCUIJINC U3 yCJI0OBUA YCTOﬁQHBOCTHZ

[Flgz =

[Flg = min{[Flg. Flgsl = min 2339007, 243810} =2,339-10" H
I[OHchaCMOG 0CCBOC C)KMMAIOLIICC YCUIINC!
[Fl
. [&]2 = 107 /(1 + (11107/2,339-10' H)*2 =9,196-10° H
[Flg

9,196:10° H>2,769-10° H
3aKn10quMe: yCJIOBMe HpO‘lHOCTI(I n yCTOﬁqHBOCTM BBIINOJIHEHO

[Fl=

Oobeuaiika, HazpysycenHaa uzcuoarouum momenmonm (n. 5.3.5)

I[OHYCKaCMLIﬁ 1/131“1/1621}01111/1171 MOMCHT U3 yCJIOBUS IIPOYHOCTU CO CTOPOHBI CIKATUA:

D
M, = 7 [Flg = 1800/4 *1-10" = 4,501-10° Hm
JlommyckaeMblii M3ru0aromuii MOMEHT U3 YCIOBHS YCTOMUMBOCTH B NpeJeNax yIpyrocTH:
D

(Mg == (Flg = 1800/3.5 2339100 =1203-10" Hu

JlormyckaeMBbIid M3THOAFOIUIT MOMEHT:
[y
]
Y [[M]H] = 4,501-10°/ (1 + (4,501-10°/ 1,203-10" )* =4,215-10° H m
+

[nale

421510° Hm>3,43810° Hwm
3a1<nloquHe: chonue l'IpO‘ll-[OCTI/l n yCTOﬁqHBOCTM BbBIIIOJIHEHO

e)-

Oobeuaiika, nazpyscennasa nonepeunvim ycuauem (n. 5.3.6)

Jlommyckaemoe TONEpEevHOE YCHUIINE U3 YCIOBUS IIPOYHOCTH:

[Qlp =025 n-D-(s-c)-[T] = 025%3142%1800* (18- 6,8)*1569 = 2,485-10° H
Pacuérnas nnvHa uis pacuéra OT I1eUCTBUS AaBICHUS:
I, = 2500 Mm
Pacuérnas nuna [uist pacdéra oT JeMCTBUSI NONEPEYHON CUIIBL:
lo= 2500 MM
JomyckaeMoe MoOnepevHoe yCHINe U3 YCIOBUS YCTONUUBOCTH:

2
(Ol = 23 E 579" V15433 D9 | 2gx 185007+ 18687 /24*(018+33 1800 (18- 68)
E fy ' ' 2 = 25009

1
J = 3,142 (1800 + 18 — 6,8) * (18 — 6,8) * 1.83-10°/ (2,4) * (3,142 / 44,352 =2.438-10" H

=4,376-10°

H
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I[OHYCKaeMOG NOoNepeYHOC yCUIIUe:

[Qlx
N {[Q]n]2 = 248510°/ (1 + (2,485:10°/4,376-10° P)** =2,161-10° H
Qe

2,161-10° H > 4,039-10° H
3akrodeHre: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO

[Q]=

Oobeuaiika, padbomawuwias noo cOBMeCMHbLIM Oelicmeuem Hazpy3ok (n. 5.3.7)

O6eqa1‘/’11<a, pa60Ta}0H1a;1 110J] COBMECTHBIM JICHCTBHEM Hapy>KHOT'O JaBJICHUS, OCCBOT'O C)KMMAIOLICTO YCUIINA, 1/13r1/16a}01ue-
T'O MOMCHTA U NMONEPEYHOT'0 YCUIIHA.

2
o F M
IIpoBepka yciioBHsl yCTOMYMBOCTH: P+ [i] =1

(p] [F] 1 \IQ]

2
P, F.M S 165/ 9,196-16° + 3,438-10°/ 4,215-10° L0 216110 =
+ + + 0/0+2,769-10°/9,196:10° + 3,438:10°/ 4,215-10° + (4,039-10° / 2,161-10°)° = (0,112 <1

(p] [F] [M] L[Q]

3akiroueHue: Y cJ0BUe yCTONYUBOCTH BbIIIOJIHEHO

Obeuaiika, HazpysceHHas oceevim pacmazugaouium ycuauem (n. 5.3.3)

I[OHYCKaCMOG OCEBOC paCTHFI/IBaIOH.[eC YCI/IJ'II/IeZ
[Fl=n-(D+s-c)-(a-c) [F] @7 = 3,142* (1800 + 18 - 6,3)* (18 - 6,8)*156,9*1 =1-10" H
I[OHYCKaCMLIﬁ 1/131“1/1621}01111/1171 MOMCHT U3 YCJ'IOBI/Iﬂ HpO‘IHOCTI/I (610] CTOpOHLI paCTSDKCHI/IﬂZ
D 6
1]y = T [F] = 1800/4% 110" =4,501-10° H

Obeuaiika, paboTaroias Mo COBMECTHBIM JICHCTBUEM BHYTPEHHETO JAaBJICHHS, OCCBOI'0 PACTATUBAIOIICTO YCUIIUS U U3TH-
0aroIero MOMEHTA.

o]
g
i n-D?
= _ F+p- M
§ IIpoBepka ycioBUs IPOYHOCTH: = 4 o <10
= p
Q
=
F+ n.D’
\5 P 4 4 I =(0 +0,4121 * 3,142 * 1800%/4)/ 1-10" + 3,438-10° / 4,501-10° = (0,1812 <1
= [F] (M g,
2 3akmroueHue: Y ca0BUe NMPOYHOCTHU BBINMOJTHEHO
&
o]
= [JononHuTenbHbIA PacyYéT Ha NPOYHOCTbL U ycTonunBocTb no FOCT P
<! 51274-99
E IIponosbHBIE HAIPSHKEHUS HA HABETPEHHOM CTOPOHE:
§ Oy = p-(D+s) - F + 4-M _ 0,4121 * (1800 + 18) / (4 * (18-6,8)) — 2,769-10° / (3,142 * 1800 * (18- =
2 4-(s-c) m-D-[s-c] n.D?.[s=c) ~ 68)+4*343810°/ (3,142 * 1800 * (18-6,8)) 24,42 MITa
KOJ’II)IIGBLIC HaIlPpsSOKCHUS:
<
s P IID + s:l
=N Oy = ———— = 0,4121* (1800 + 18)/ (2 * (18-6,8)) = 33,45 MIla
~ 2- |[s - c:]
§ DKBUBAJICHTHBIE HAMPSKEHMSI HA HABETPEHHON CTOPOHE:!
=
é:( T g1 = Jcil —Oy Tyt cyg = (24,42°-24,42* 3345 + 33,45%)"” = 29,97 MIla
VYcnosue IIPOYHOCTHU Ha HaBCTpeHHOﬁ CTOpPOHE
=
ol
=l <
% E Jlucr
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x|y | g1 | S0 9
|y | g1} = max{l24.421; 29,97} = 29,97 MITa

Lo = 1569%1 = 156,9 MITa
yC.HOBI/Ie HquHOCTI/l BBITTOJIHCHO
HpOI{OJ‘ILHLIe HaHpH)KeHI/ISI Ha HOILBeTpeHHOﬁ CTOpOHeZ

B D +s] F 4 M 0,4121 * (1800 + 18) / (4 * (18-6,8)) — 2,769-10° / (3,142 * 1800 * (18- =

4-[s—c) T aD- (-] Y fs—e) T 68)—4*343810°/ (3,142 * 1800° * (18-6,8)) 0,2899 MIla

SR

DKBUBAJICHTHEIC HaIlps’)KCHUA Ha l'IOIlBeTpeHHOﬁ CTOPOHC:

T oma = -J'j:g Oy Tyt cyg = (0,2899% - 0,2899 * 33,45 + 33,45)"2 = 33,3 MIla

YcaoBue MpOYHOCTH Ha NIOABETPEHHONW CTOPOHE

mE'X{I':sz ;Umz}i['j]k P
103 Typ | Oz | = max{l0,2899; 33,3} = 33,3 MITa
Lo = 1569* 1 = 156,9 MIla

VYcnosue MIPOYHOCTH BBIIIOJHCHO
VYcnosue YCTOI>'I‘IPIBOCTH JJIA KOJIOHH, pa60Ta}01uHx o4 BHYTPCHHHUM H30BITOYHBIM JaBJICHUEM HJIN 0e3 JABJICHUA:

[§]+-[II%|£1.D

F IIUII 5 6 5 6
[F] ] = 27010919610 5 343810421500 = 01117

VYcnosue YCTOﬁqHBOCTH BBITIOJTHCHO
Pacuér B pacuyéTHBIX YCJIOBUAX (HAPY/KHOE aBJICHUE)

YciaoBus HATPY:KeHUS:

Pacuérnast temneparypa, T: 180 °C
PacuérHoe HapyxHOe n3dbITouHOe napnenue, p: 0,1000 MI1a
PacuéTHbli U3rubarmui MOMEHT, M: 3,43- 10° Hwm
PacuérHoe nonepeunoe ycunue, Q: 4,032:10* H

Pacué€TtHOE oceBoe cxxumarolee ycunue, F: 2,459-10° H

PacyéT Ha npoyHoCTb U yctonunBocTb no NOCT P 52857.2-2007

Homnyckaembie Hanpspkenus 11 Mmatepuana 091 2C npu temnepatype T = 180 °C (pacuérHble ycnoBus (Hapy>XKHOE J1aBiie-
HHE), KOPPO3UOHHAS cpefa, Tpymma ammaparta 11, IV):

[6]= min( Rex/ nt; Ryt / Ng) = min{251,1/1,6; 435,4/2,6}= 156,9 MIla
Mopayns npononbHo# ynpyroctu aist marepuana 0912C npu remneparype T = 180 °C:
E= 1,83-10° MIla

Obeuaiika ¢ Koavbuamu HcéCMKOCMU, HAZPYHCEHHAL HAPYHCHOIM U30bIMOYUHBIM
oaenenuem (n. 5.4.2)

Pacuérnas nnvHa uis pacuéra OT I1eUCTBUS AaBICHUS:
I, = 2500 Mm

0067 | 04
B = masx 1, 047 [ J [—J =max{1; 0.47 * (0,1000/ (10°° * 1,83-10°))*%" * (2500 / 1800)*“} =1

1077 E D

PacuérHas TonmuHa CTEHKH ¢ y9€TOM NMPHUOaBOK:

JIuct
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- 04
2 +|::=maxllilﬁ-m2'D-[ P 1] L2p-Dl —max{1.06 * 102* 1800 /1 * (0,000 / (10° * 7,83-10°) * 2500/ =
o .

B 0~ E D) "2 ]a- p{ 1800)°%1.2*01000* 1800/ (2 *156,9 - 0,1000)} + 6,8 13,6 MM

13,6 MM <18 MM

3akmoueHue: YcejaoBue paboTocnoco0HOCTH BbINOJHEHO
Pacu€rnast anuHa Juis pacu€ra yCTOMYMBOCTH Beeil oOedaiiku:
L=143-10" mum

B, =minl0, 7.45 bl_b = min{1.0; 9.45 * 1800/ 1,43-10* * (1800 / (100 * 1,928 * (18 — 6,8)))"% =1
L Y100 -k-(s-c) . ' ’ ’

Jonyckaemoe aBiIeHUE U3 YCIOBUS YCTOMYMBOCTH:

_5 25
_208-10-E D [1'3"3' k-(5- '3)} _ 2.08%10°* 1,83-10° * 1800/ (1,928 * 2,4 * 1 * 1,43-10*) * (100 *

[p] IE = k. ﬂ}-.- B 4 L D - 1,928 * (18 _ 6,8) /1800 )2.5 20,1633 MlIla

Pacuérnas nnuna ayg pacyéra ot JeHCTBUS 1aBJICHMUS:
| =2150 mm
Jonyckaemoe aBiaeHUE U3 YCIOBUS IPOYHOCTH:

Ay Ayg
el G-a+— el +— 7 [Olka | r1s60* (18-68 + 07210 167/ 2150 + 0% 0/ 2150] /
[Pl = = (1800 + 18 - 6,8)
D+4is-1)

Jomyckaemoe Hapy>KHOE JaBJICHNE U3 YCIOBHS YCTOHYMBOCTH Beel oOedaiikm:

=1,972 MIla

[pho
. [[p]_mT = 1,972/ (1 + (1,972/0,1633)3)*2 =0,1627 MIla
[phe

PaccrosiHre MeXIy KOJBIIAMHU JUTSA pacuéTa OT JACHCTBHS TaBIeHHS:
| = 2144 mm

. D D
By=mindl 0, 345 — | —— L = yin{1.0; 9.45* 1800 / 2144 * (1800 / (100 * (18 — 6,8)))*% =1
1 Y100 -(s—c)

Jlommyckaemoe AaBiieHHE U3 YCIOBUS YCTOHYHBOCTH:

[pli=

_5 25
[b]ag = 208 107 -E _E_[IUU 'ES-E)} 2.08* 1075 * 1,83-10°* 1800 / (2,4 * 1 * 2144) * (100 * (18 — 6,8) / 1800

fiy 'El 1 D = )2‘5 =0,4066 MIla

hj

pe—
7D (-0

21442/ (1800 * (18 — 6,8)) =228

I[OHYCKaeMOG JaBJICHUE U3 YCJ'IOBI/IFI HpO‘IHOCTI/II
I [o](s-6) Z+AE
D+(g-x) 4 0 L3 = 2%1569* (18-6,8)/ (1800 + 18 - 6,8) * [2+228] / [1 + (1.0 * 228) /1] =1,949 MITa

Fp
I[OHYCKaeMOG HAapy>XHOC J1aBJICHUEC U3 YCJIOBU yCTOﬁ‘{HBOCTH 066‘1211711(1/1 MCKAY KOJIbLIaMU JKECTKOCTH:

[P]an

[plim

[plz =

[0lE

I[OHYCKaCMOG Hapy>XHOC J1aBJICHUC:

+ [[p]m]2 = 1,949/ (1 + (1,949/0,4066)%)"* =0,3981 MIla

[p] = min{[p]:[p]:} = minfo,1627; 030813 =0,1627 MTTa
0,1627 MIIa > 0,1000 MIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
MuHuMaIbHOE PACCTOSHUE MEXIY “OJMMHOYHBIMH INTYIIEPAMHU:

JIuct
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by =2-4/D (s5—¢) =2*(1800* (18- 6,8))" = 284 MM

Obeuaitka, HazpysceHHaAA 0Ce8biM coHcumarouwium ycuauem (n. 5.3.4)
Jomyckaemoe oceBoe CKUMAIOIIEE YCHUIIAE U3 YCIOBHS MTPOYHOCTH:
[Flp=n-(D+s-c)-(s-c)-[F] = 3,142% (1800 + 18- 6,8) * (18-6,8) * 1569 =1-10" H

JlommyckaeMoe oceBoe CxKMMAIOIlee YCUINE U3 YCIIOBHSI MECTHOM yCTOMUMBOCTH:

— 25
310107 -E 100 -(s-¢
[Flm = -Dg-[ é j} = 310* 10° * /,83-10° * 1800 / (2,4) * (100 * (18 — 6,8) / 1800 )>° =2,339-10" H
11
7
L- fn‘

% F
~ ———

[IpuBenénnas nnuHa: |Hp = 2,86~104 MM

I'ubkocTh:
2.83 ]rl;p

A=_—— = = 283%28610"/ (1800 +18—-6,8) =44,35
D+s-=¢

JomyckaeMoe oceBoe cyKuMaroliee YCUINe U3 ycIoBUs 00IIel yCTORYUBOCTH:

_Em-iD+s-d-(s-c) E

2

T

[Flgz = [IJ = 3,142* (1800 + 18 — 6,8) * (18 — 6,8) * 1,83-10°/ (2,4) * (3,142 / 44,35)> =2.438-10" H
n}.,

JomyckaeMoe 0ceBOe CHKUMAFOIIEE YCUITHE U3 YCIOBUS YCTONYMBOCTH:

[Flg =min{[Flgm. Flgal = min 233910, 2.438:10'} =2,339-10" H
I[OHchaCMOG 0OCEBOEC COKMMAroUiee ycI/IJ'H/Ie:
[Flx
[Fl= ———
— 12 6
. [[F]n] = 1107 /(1 + (1107 /2,339-10' )" =9,196-10° H
[Flg

9,196:10° H>2,459-10° H

3akioueHue: Y cia0BUe NMPOYHOCTH U YCTOﬁqHBOCTH BbIIIOJIHECHO

Oobeuaiika, nazpyycennasa uzcuoarouium momenmonm (n. 5.3.5)

I[OHYCKaeMHﬁ I/I3I‘PI63K)H.IHI>1 MOMCHT U3 yCJOBUS IIPOYHOCTU CO CTOPOHBI CKATHUA:

D
(M = E'[F]n = 1800/4*1-10" = 4,501-10° Hwm

JlommyckaeMbli M3rUOarONUil MOMEHT U3 YCJIOBHSI YCTOHUMBOCTH B MpeJieNax yIpyrocTH:

D
(M]g = E'[F]El = 1800/3.5%2339-10" = 1,203-10" H ™
JlomyckaeMblii H3ruOarONIMii MOMEHT:
[ |y

['n' ] - 4501'106/(1 + (4501'106/1 203‘107)2)1/2 74 2 ; ” H M
1 [ H] ’ ’ ’ >

[nale

421510° Hm>3,43-10° Hwm
3axioyeHne: Y cJI0BHe MPOYHOCTH M YCTOHYNBOCTH BBINOJIHEHO

Oobeuaiika, nazpyscennasa nonepeunvim ycuauem (n. 5.3.6)

I[OHYCKaCMOC NonepeYHOC YCUIIUEC U3 YCIOBUS ITPOUYHOCTU:

[Qlp =025 n-D-(s-c[5] = 025%3142*1800* (18- 6,8) * 156,9 = 2,485-10° H

JIuct
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Pacuérnas juinHa st pacuéra OT AeHCTBHS MONEePEYHOM CHITBI:
lo= 2500 MM
JlonyckaeMoe MOIEpeuHOe YCUIHE U3 YCIOBUSI yCTONUUBOCTH:

2
Qg = 22 E 70 .[n_lg +3_3.D(S"33} 24 %1,8310°* (18- 68 /24*(0.18+33%1800* (18- 68)/  =4,37610°

ny 2 = 25009 H
ﬂOHchaeMOC NONEepeYHOC YCUIIUC:
[Q]- Q]
2 6 6 6 \2\1/2 6
[[Q]n] = 2,485-10°/ (1 + (2,485-10°/4,376:10°))"2 =2,161-10° H
Qe

2,161-10° H > 4,032-10° H
3akrodeHre: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO

Oobeuaiika, padbomawwias noo cOBMeCHHbIM Oelicmeuem Hazpy3ok (n. 5.3.7)

O6el1a17u<a, pa60Ta10H1a>I 110J] COBMECTHBIM JICHCTBHEM Hapy>KHOT'O JaBJICHUS, OCCBOT'O C)KMMAIOLICTO YCUIINA, 1/13r1/16a}01ue-
ro MOMEHTA U MOIIECPEYHOT'O YCUITUA.

2
. F M
[TpoBepka ycinoBHsl yCTOMUMBOCTHU: E v [i] £1

(el [FI 1] \[9]

2
jal F M Q 5 6 5 6 4 612
—t—+t——+|— =0,1000/0,1627 + 2,459:10°/9,196:10° + 3,43-10°/ 4,215-10° + (4,032:10" / 2,161-10° ) = 0,723 < 1

(p] [F] [M] L[Q]

3akiroueHue: Y cJa0BUe yCTOHYUBOCTH BbIIIOJIHEHO

[JononHnTenbHbIAN PacyYe€T Ha NPOYHOCTbL U ycTonumBocTb no FOCT P

51274-99

g HpOHOHBHBIe HAMPs’)KCHUA Ha HaBCTpeHHOﬁ CTOPOHE:
[a~]
;[ o= p-(D+s) - F + 4-M _ 0,1000 * (1800 + 18) / (4 * (18-6,8)) — 2,459-10°/ (3,142 * 1800 * (18- =
A 4-[s=¢)] n-Dls-c] x.D%. [s—c) T 68)+4%34310°/ (3142 * 1800° * (18-68)) 12,21 MIla
[&]
=
E[ KonbieBsie HanpsoKeHUS:
o
= p-(D+s)

Ty = m = 0,1000 * (1800 + 18) / (2 * (18-6,8)) = 8,116 MIla
\S DKBUBAJIEHTHbBIE HaIlpsPKCHUA HA HaBeTpeHHOﬁ CTOPOHE:
=
= Toapl = Jaﬁl —Oy Oyt l:.f = (12,21°-12,21* 8,116 + 8,116%)"* = 10,76 MIla
E YcnoBue MpoYHOCTH Ha HABETPEHHOM CTOPOHE

| | Ot } 5[0}, 9
%
s max{|-:7x1 kL Ijml} = max{]12,21]; 10,76} = 12,21 MIla
S
g le = 156,9*%1 = 156,9 MIla
s VcnoBrE MPOYHOCTH BHITIOJIHEHO
A IIponosbHbIE HAIIPSHKEHUS HA IIOJIBETPEHHON CTOPOHE:
e Dyq = p-(D+s) - F __ &M _ 10,1000 * (1800 + 18) / (4 * (18-6,8)) — 2,459-10°/ (3,142 * 1800 * = (-
g 4-[s-c] w-D-[s-c) x.D?. [s—c) ~ (1868)) 4 *3,43-10°/ (3,142 * 1800° * (18-68)) 11,86) MITa
=
2 OKBHBAJICHTHBIC HATIPSDKEHUS HA TIOABETPEHHON CTOPOHE:
=
E
2 O gy = .Ju:ff;g —Oyg T, 40, = ((1186)°- (-11,86) * 8,116 + 81169 = 17,4 MITa
= .

VYcnosue MMPOYHOCTHU HA MOABETPEHHOU CTOPOHC
A a0} O <[5}, 0
ol =
=l <
% E Jlucr
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IIIEI.X‘{|UX2

=% = 1569%1 = 156,9 MITa
yCﬂOBl/le HquHOCTI/l BBITTOJIHCHO
YCJ'IOBI/Ie yCTOﬁ‘IHBOCTH JJI4 KOJIOHH, pa6OTaIOHII/IX nona Hapy)KHLIM JABJICHUCM:

B F M<1EI
 F) ]

p F I
— +—+ = 0,1000/0,1627 + 2,459-10°/ 9,196-10° + 3,43-10° / 4,215-10° = 0,7227
[p] [F| [

Vcnosue YCTOI\/'I‘II/IBOCTI/I BBITIOJTHCHO

;I:ng} max{|(-11,86)|; 17,4} = 17,4 MIla

Pacuér B yciioBusix ucnbiTanuii (I'mapoucnbiTaHus)

YciaoBusi HArpy:KeHusi NPH UCTIBITAHUAX:

Pacuérnas remneparypa, T: 20 °C

PacuérHoe BHyTpeHHEee N30BITOYHOE AaBJICHHUE (C YIETOM THApOocTaTHIeckoro), p: 0,7045 MIla

PacuéTHbrit n3rubaronmii MOMeHT, M: 1,01 1:10° Hm
Pacuérnoe nonepeunoe ycunue, Q: 1,11-10* H
PacuérHoe oceBoe cxumaroniee ycunue, F: 6,076 10° H

PacuéTt Ha npo4yHocTb U yctonuuBocTb no FOCT P 52857.2-2007

Jormyckaemsie HanpspkeHUs i Matepraia 091 2C npu remmnepatype T = 20 °C (ycIOBHS THIPOUCIIBITAHHH):

[6]%°= n* Repo/ Ny = 1*300/11= 272,7 MIla
Monyns nmpogonsHo# ynpyroctu 1 Matepuana 091 2C npu temneparype T = 20 °C:

E®= 1,99-10° MIla

£ Oobeuaiika ¢ Koabuamu HcécCmKoCmu, HazpPYHCceHHAsA 6HYMPEHHUM U30ObIM OYUHBIM
= oagnenuem (n. 5.4.1)
é PacuérHas TonmHA CTEHKH ¢ y4ETOM IpubaBok (6e3 yuéTa KoJer] >KECTKOCTH):
= pD
o SptC=——————+C =(0,7045*1800) / (2 * 272,7* 1 - 0,7045) + 6,8 =9,128 mm
= 2-[o] gy - p
- 9,128 MM < 18 MM
N5 3axiroueHue: YcejaoBue paboTocnoco0HOCTH BbINOJHEHO
= PacuérHas mmHa U1t pacyéra OT AeHCTBYS JaBICHUS:
<! I = 2500 MM
< Jomyckaemoe BHYTpEeHHEE JaBJICHUE U3 YCIOBUS POYHOCTH BCEH 00eUaiKu:
I
A &
= 2-[e] gy (= S+ =1 [5] gy gy + —= [5lgg Pra [2%272,7% 1% (18- 6,8) + 0,72:10°* 272,7 * 1
ol _ 1 1 = 2500+ 0,72-10°*272,7 * 1/ 2500] / (1800 + 18 - =3,46 MIla
= [P]l = 6,)
M D+(s-1) ,
T
= Paccrosinue mexay KoJabLuaMu st pacuy€ra OT ACHCTBUS JaBJICHUS:
= b = 2488 mm
3
M 4 1
AT =——— = 24882?/(1800* (18-6,8)) =307,1
< D-(s—c)
&
= JomyckaeMmoe BHYTpEHHEE TABJICHUE U3 YCIOBUS MPOYHOCTH 00€YaliKi MEXKY ABYMS COCETHUMH KOJIBIIAMH KECTKOCTH:
= 2
A [P]2=2-[c]-:pT-(s—cj 2440
=] D+(s-1) 4P i 1911 = 2*272,7*1*(18-6,8)/ (1800 + 18 — 6,8) * [2 +307,1] / [1 + (1 * 307,1) / 1] =3,384 MIIa
= s eV
= ¥
Jlommyckaemoe BHyTpEHHEE JaBJICHHUE:
=
ol <
=l <
% E Jlucr
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[p] = min{[p]:[pl:} = ming346; 3384} =3,384 MTTa

3,384 MIla > 0,7045 MlIla
3akiroueHue: Y ca0BHe MPOYHOCTH BBINOJIHEHO
MuHnMaxbHOE PACCTOSTHUE MEXAY “ONMHOYHBIME IITYIIEPaAMH:

by =20 (s— &) =2*(1800* (18 -6,8))"* = 284 Mm
Pacuérnas nnuna s pacuéra oT IEHCTBHS OCEBOU CHIIBL:
lr=1,43-10* mm

Obeuaiika, HazpyrceHHaAA 0cesbiM coHcumarouwium ycuauem (n. 5.3.4)
Jlonyckaemoe 0CeBOe CKUMAIOIIEE YCHIIHE U3 YCIOBUSI MPOYHOCTH:
Fli=n-(D+s-c) (s-c)[5] = 3142* (1800 + 18- 6,8) * (18- 6,8) * 2727 =1,738-10" H

JlommyckaeMoe oceBoe CxKMMAIOIIee YCUIINE U3 YCIIOBHSI MECTHOM yCTOMUMBOCTH:

- a5
3101077 E 100 -(s— ¢
[Flg = -Dg-[ ['::I j} = 310 * 10°® * 1,99-10° * 1800% / (1,8) * (100 * (18 — 6,8) / 1800 )>° =3,391-10" H
11
7
- {.

AQ—_Q_____-F:::—F
~ ——

IIpuBenéunas nnuHa: |np =2,86" 10* MM

I'ubkocTh:
2.83 ]rl;p

A=_—— = = 283%28610"/ (1800 +18—-6,8) =44,35
D+s-=¢

JomyckaeMmoe oceBoe CyKuMaroliee YCUINe U3 yCIoBUs 00IIel yCTORYUBOCTH:

_ﬂ-(D+s—cj-(s—cj-E_[ﬂ

2
[Flgz = —J = 3,142* (1800 + 18 — 6,8) * (18 — 6,8) * 1,99-10°/ (1,8) * (3,142 / 44,35 =3.535-10" H
n}.,

A
JomyckaeMoe 0CeBOE CKMMAIOIIEE YCHIINE U3 YCIOBHS yCTOHYHBOCTH:

[Flg =min{[Flgm.Flgal = min (339010, 3,53510'} =3,391-10" H
I[OHyCKaeMO@ 0CCBOC C)KMMaAroLIEC yCUJIne:
Fl
. [&T = 1,738:107 /(1 + (1,738-10 /3,391-10" )* =1,547-10" H
[Flg

1,547-10" H>6,076-10° H
3a1<nloquHe: chonue l'IpO‘ll-[OCTI/l n yCTOﬁqHBOCTM BBIIIOJIHEHO

[F]=

Oobeuaiika, nazpysycennasa uzcuoarouium momenmonm (n. 5.3.5)

I[OHYCKaeMHﬁ I/I3I‘PI63K)H.IHI>1 MOMCHT U3 yCJOBUS IIPOYHOCTU CO CTOPOHBI CKATHUA:

D
(Ml = [Flm = 180074 * 1735100 =7,821-10° Hwm

JlommyckaeMbli M3rHOArOIINIT MOMEHT U3 YCIOBHS YCTOMYMBOCTH B IIpeJeNax yIpyroCTH:

D
(M]g = E'[F]m = 1800/3.5%3391-10 = 1,744-10" H ™
JlomyckaeMbIii H3ruOaroNIuii MOMEHT:
[ |y

e)-

2
[M]H = 7,821:10°/ (1 + (7,821-10°/ 1,744-10" ) =7,136:10° H m

(]

JIuct
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7,136:10° Hm>1,011-10° Hwm
3aKJ'HO‘{eHI/IeZ chmme HpO‘IHOCTI/I )7 yCTOﬁ'lHBOCTM BBIIIOJIHCHO

Obeuaiika, HazpyysceHHasa nonepeuHvim ycuauem (n. 5.3.6)

Jomyckaemoe IOINepedHOe YCHINE U3 YCIOBHS MPOYHOCTH:

Q=025 n-D-(s-c[a] = 025%3,142%1800* (18- 6,8) * 2727 = 4,318-10° H

Pacuérnas nnuna ayg pacyéra ot JeHCTBUS 1aBJICHHUS:

I, = 2500 MM

Pacuérnas nnuna st pacuéra oT 1EeWCTBUS ONEPEUYHON CUJIBL:
lo= 2500 MM

Jonyckaemoe MONEpEeYHOE YCUIIUE U3 YCIOBUS YCTOMYMBOCTHU:

2
[Q]g = M-[U_IE +3_3.M} _ 24%1,9910°*(18-68)/18* (0.18+33*1800* (18- 68)/  =6,345:10°

fly 12 2500%) H
I[or[yCKaeMoe NONEepeYHOC YCUIIUC:
[Q]- Qln
2 6 6 6 \2\1/2 6
N [[Q]n] = 431810°/ (1 + (4,318-10°/6,345-10° )% =3.57-10° H
Qe

3,57-10° H>1,11-10* H
3axiroueHue: Y cJ10BUe NPOYHOCTU U YCTOHYMBOCTH BBINIOJIHEHO

Oobeuaiika, pabomaiowan noo cOBMeCmHbIM Oelicmeuem Hazpy3okK (n. 5.3.7)

Oo6euaiika, paboTarolas 1noJ; COBMECTHBIM JIEHCTBHEM Hapy>KHOTO JAaBJICHUsI, OCEBOT0O C)KMMAIOLIETO YCHIIU, U3rnoarore-
T0 MOMEHTA U TIONEPEUHOTO YCHIIHS.

(p] [F] 1 \IQ]

2
o F M
IIpoBepka yciioBUsl yCTOMYUMBOCTHU: B [EJ =1

<
&
[a]
= 4
= B F W Q 5 7 5 6 4 612
A —t—+—+| = | =0/0+6,076:10°/1,547-10" + 1,011-10°/7,136-10° + (1,11-10*/ 3,57-10° )* = 0,05345 < 1
o (p] [F] [M] L[Q]
E( 3axiroueHue: Y cJ0BUe yCTOHYUBOCTH BbIIIOJIHEHO
=
Oobeuaiika, HazpysceHHasa 0cesvblm pacmsazueaougum ycuiuem (n. 5.3.3)
é HomyckaeMoe 0ceBOe pacTATHBAIOIIEE YCHUIIHE:
>
~ [Fl=a-(D+s-c)-(s-c)-[0] @7 = 3142%(1800+18-6,8)* (18— 6,8)*272,7*1 =1,738-10" H
Z. Jonyckaemblil U3rubaronuii MOMEHT U3 YCIIOBUS POYHOCTH CO CTOPOHBI PACTSHKEHHUS:
m
= D 0
[y = E[F] = 1800/4*1,738-10" =7,821-10° Hwm
ol
i O6euaiika, paboTarolas 1Mo COBMECTHBIM JICCTBUEM BHYTPEHHETO JIaBJICHUS, OCEBOTO PACTATHBAIONIETO YCHIINS U U3T U-
= Oarorero MOMeHTa.
= F x-D?
) B S o
aa IIpoBepka ycioBus MPOYHOCTH: 4 <10
[F] (]
«
s
= 2
~ n-D
a F+p —— M
g 4 + =(0 +0,7045 * 3,142 * 1800%/4) /1,738-10" + 1,011-10° / 7,821-10° = 0,1161<1
=t (F] (M I,
o
= ZakmoueHune: Y cJ0BHE MPOYHOCTH BHIMOJTHEHO
=
ol <
Rl <
% E Jluct
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[JononHuTenbHbIA pacyYéT Ha NPOYHOCTbL U ycTtonunBocTb no FOCT P

51274-99
HpOHOHLHLIC Halps>KCHUS Ha HaBeTpeHHOﬁ CTOPOHE:
oy = D+s) F 4 _ 0,7045 * (1800 + 18) / (4 * (18-6,8)) - 6,076-10°/ (3,142 * 1800 * (18- =
4-(s—c] mw-D-[s-c] n.D?.[s—c) ~ 68)+4*1,01110°/ (3,142 * 1800 * (186 8)) 2254 MIla

Konbiesie HaNpsHKCHUA!

p-[D+s)
oy = Thod T 0,7045 * (1800 + 18) / (2 * (18-6,8)) = 57,18 MIla

DKBUBAJICHTHEIC HaIlps’)KCHUA Ha HaBeTpeHHOﬁ CTOPOHE:

T gl = Jcil —Oy Tyt cf = (22,54° 22,54 * 57,18 + 57,18%)"% = 49,89 MIla
YcnoBue MpOYHOCTH HAa HABETPEHHON CTOPOHE

mazoya |, Ot } <[l 9

ATy |, O] = ma{(22,541; 49,89} = 49,89 MITa

5], @ = 2727*1 =272,7 Mlla
YcaoBue MIPOYHOCTH BBIIIOJHCHO
[TponosbHble HANPSDKEHHS HA TIOABETPEHHOW CTOPOHE:

p-(D+s) F____ 4M _ 10,7045 * (1800 + 18) / (4 * (18-6,8)) — 6,076-10° / (3,142 * 1800 * (18- =
4-fs—¢) w-D-s—c) a-D? .[s-c) T 6.8)4*L0/110°/(3142* 1800° * (18-6,8)) 15,45 MIla

Tya =

DKBHUBAJICHTHEIC HaIMPsOKCHUA HA HOHBeTpeHHOﬁ CTOPOHC:

T oma = qj‘jig Oy Oy +|:3,2 = (1545 15,45* 57,18 + 57,18%)"? =51 23 MIla

YcnoBue poYHOCTH Ha MOABETPEHHON CTOPOHE

max| oz} Oama } 2[0], 9

«
s 10| Ty o | gz | = max{15,45]; 51,28} = 51,23 MITa
=
p le = 2727%1 = 272,7 MIla
E YcnoBue MpOYHOCTH BBITIOJTHEHO
= YcnoBue ycTOMYUBOCTH [ KOJIOHH, pabOTAIONINX MO BHYTPEHHUM H30BITOYHBIM JAaBIICHUEM MM O€3 JaBIICHUS:
= F + LI <10

, [F]"
¥
> F M 5 7 5 6
I~ EFW = 6,076-10°/1,547-10" + 1,011-10°/ 7,136-10° = 0,05344
ol
i YcnoBue ycTORYMBOCTHU BBIIIOJIHEHO
=
=
%
o0
o
=
=
3
[s2}
m
g
<
=¢
=
[¥a]
[&]
=
=)
=
o
=
5
=1
=l <
% E JIucr
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DeMeHT:

Tun wrynepa:

YcnoBHOE 0003HaUeHUE (METKA)
DNEeMEHT, HEeCYIIHUHI ITYIEp:

Tun snemMeHTa, Hecyuero mTyuep:

Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

Cwmemenue mryepa, Ly,

Boxaitumii mryuep

VYron noBopora mryuepa, 9:
JiHa BHYTp. 4acTu WTYyLepa, l3:

[TpnbaBka Ha KOPpPO3MUIO, Cg!

ITviuep A1-A5 DN500

UcxogHble AaHHbIe

Itynep AS DN500
rynep AS

Oo0euaiika HUIMHIPHYECKAs
Oo0euaiika HUIMHIPHYECKAs

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 0912C
TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 18 mm
CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 6,8 Mmm
Marepuan wrynepa: 0912C
Bryrpennnii nuamertp mrynepa, d: 500 mm
TonmuHa CTEHKH WTYLEpa, Si: 12 MM

CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs: 6,8 My
JumnHa mrynepa, 1y 140 mm

540 mMm
330°
0 MM

0 MM

MuHuManbHBIH pasmep cBapHoro mBa, A: 1 MM
PacuérHble mapaMeTpbl pa3MelIeHUs WTyIepa:

K-5.00.00.000 PP

Wzm) Jlucr Ne moxym.
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

Haspanue mrynepa: MItynep U DN50

PaCCTOfIHI/Ie O CTCHKH 6J11/1>1<a171111er0 T cpa b:
A YUEPa: B- 1905 mm

VYron B: 1216°
KoadduureHTs! TpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1

[IToB o0eyaiiku B 30HE BPE3KH IITYIIEpa:

Qo = 1

N3onsauus:

HasBanue: Tennmouzonsus
Tommuna, s,,; 100 MM
[InoTHOCTE, p,,. 200 Kr/M°

PacuérHpIil TnamMeTp NMWIHHIPUIESCKON 00eHalKu:
Dy =D =1800 mm
Pacuyér B pac4éTHBIX YCJIOBUAX

YciioBust HATPYKEHUSA:

Pacuérnas remneparypa, T: 150 °C

PacuérHoe BHyTpeHHee u3dbITouHOE nasienue, p: 0,4099 Mlla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuyezo winmyuep
Jomyckaemsle HanpspkeHust 11 Matepuana 091 2C npu remnepatype T = 150 °C (pacuérHble ycnoBHs, KOPPO3HOHHAS
cpena, rpymnma anmapata 11, IV):
[6]= min( Rex/ nt; Ry / Ng) = min{256,5/1,6; 430/ 2,6}= 160,3 MIla
Monynb pooabHOM yrpyrocTu nmpu temmeparype 180 °C:

E= 1,83-10° MIla

Ceoiicmea mamepuana wimyuyepa
Jonyckaemsble Hanpspkenus 111 Marepuana 091 2C npu temnepatype T = 150 °C (pacuérHble yciioBus, KOpPO3HOHHAS
cpena, rpymma anmapata 11, IV):
[6]i= min( Rex/ nt; Rmp / Ng) = min{256,5/1,6; 430/2,6}= 160,3 MIla
Moaynb npo1oNIbHOM yrpyroctu npu Temmepatype 150 °C:
E;= 1,86:10° MIla
PacuérHas ToNIIMHA CTEHKHU IITYIEepa:
B Iid +2- u:s:I
fp = =0,4099 * (500 +2*6,8) / (2* 160,3* 1 -0,4099) = 0,6574 Mm
2 o] o-p
Jonyckaemoe naBiieHne Juis narpy0Oka mrynepa:

JIuct
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_2[eligr s -
d+s +e,
3,214 MIla > 0,4099 MIla

3akiroueHue: Y ca10BHe NPOYHOCTH U YCTOHYMBOCTH BbINOJTHEHO
PacuérHbIil TnamMeTp NWIMHIPUIESCKON 00eHalKu:

(1]

= 2*160,3*1*(12-6,8)/(500 + 12 + 6,8) =3,214 MI1a

Dp =D =1800 Mm

PacuéTtHas TonumHa CTEHKH HECYILErO JIEMEHTA B MECTE PACIOJIOKEHHS ITYLEpa:

Sp = 2,353 MM

Pacuérnbrit JAUaMETP OTBEPCTUL (OCL mTynepa coBnagacT ¢ HOpMaJibio K MOBEPXHOCTU B EHTPE OTBepCTI/Iﬂ)Z
dp =d+2-c. =500+2*68 =513,6 Mmm

PacuéTHeIit TMaMeTp OAMHOYHOTO OTBEPCTHSI, HE TPEOYIOIEro YKPEIUICHHUS:

5=
dp=2-| — -0 | ‘(8-¢) =2*((18-6,8)/2,353-0.8) * (1800 * (18 - 6,8))** = 1124
0 [Sp ] -\.Ilﬁp (s-c) (« ) ) *( ( ) MM
dp < do: Yc10BHE MPOYHOCTH BBINOJTHEHO

PacuérHas nnuHa BHELIHEW YacTH IITyLEepa:

L =mjn[11; 125 fld+ E-CSJ-[sl—csj] = min{ 140; 1.25 * (500 + 2 * 6,8) * (12 - 6,8))"%} = 64,6 MM

OmHnouwienus 00nyCcKaemuvixX HANPANCEHU

Jlns1 BHEIIHeH yacTu mryuepa:

1= ﬂﬂn{l,ﬂ;%} =min{1.0, 160,3/160,3} = 1

PacuéTHas juiMHa BHYTpEHHEH 4acTy IITyLepa:

lap  rinfl,; 05 o+ 2 ) s -c Toa)] = ming0;05% (00 +2%68)* (1268~ 0)" = 0 s

IITupuHa 30HBI YKPEIUICHHUS:

<
&
= Ly=.Dp [s—c] =(1800*(18-68)" =142 mm
S
A PaccrosiHre 0T HapYyKHOM MMOBEPXHOCTH IITYIIEPa J0 OJIFKANIIEr0 HECYIero KOHCTPYKTUBHOTO dieMeHTa ([JHHIIe dITHII-
E THYecKoe (HIKHEe)):
g L, =338 MM
= PacuéTHas muprHa 30Hbl YKPEIICHUS:
I I, =Ly =142mm
= PacuérHbIil THaMeTp OTBEpCTHSA, HE TPEOYIOIIETO JOIOTHATEIEHOTO YKPETUICHHS:
ol
= tdop =04 Dy (s—C) =04*(1800*(18-68))"* =56,79 Mm
z
~
g 4 hp (51 = cg) %y +lap sa K +lap (sz —co—ca ) %z
é v N lp 5=
= tit1 41,

= ’ d, —d d+2-c 1

. op s Clp
§ 1+0.5- n +E - 5 —1—
K P r %1 p

=min{l; [1+ (64,6* (12-6,8)*1+0*0*0+0* (12— 6,8—0) * 1)/ (142 * (18 —6,8))] / [1 + 0.5 * (513,6 — 56,79) / 142 + 1 * (500 + 2 * 6,8) /

< 1800 *1/1*64,6/142] =0,4423}
&
= =0,4423
=
2 g
= 2K, (s-cdg o
= [p]P = 1 ‘¥ =2%1*(18-6,8)*1*160,3 * 0,4423 / [1800 + (18 — 6,8) * 0,4423] = 0,88 MIla
a Dp +|:s— c)-?
=
=
<]
Rl <
% E Jluct

o
R K-5.00.00.000 PP 1
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. ~=p Dg ?{"' - !

OTBepcTHE CUUTAETCS OAWHOYHBIM, ecin Ommkaiimee Kk Hemy otBepctre Lltymep 1 DN50 He oka3pIBaeT Ha HETrO BIIHSI-
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU TIOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSIET YCIOBHIO:

b JD; (s-c) + JD; (s—c) =(1800* (18- 6,8))* + (1800 * (18 - 6,8))” = 284 MM

VYcnoBure BBIMOTHEHO, TATbHEUIITUX Pacu€TOB YKpEIUIeHU! He TpebyeTcsl.
Jomyckaemoe naenenue [p] = 0,88 MIla

0,88 MIIa > 0,4099 MIIa

3akrodeHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO

PacuéT B pacuéTHBIX yCJIOBUSX (HAPY/KHOE TaBJICHHUE)

YciioBust HATPYKEHUSA:

Pacuérnast temneparypa, T: 180 °C

PacuérHoe HapyxHOe m30bITOUHOE HaBnerue, p: 0,1000 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana InemeHma, Hecyuyezo uimyyep

«
g Jomyckaemsre HanpspkeHus it Mateprana 091 2C npu remmniepatype T = 180 °C (pacuérHple ycmoBus (Hapy»KHOE JTaBie-
E HHE), KOPPO3UOHHAS cpefa, Tpymma ammaparta 11, IV):
§ [6]= MIin( Rex/ nt; Ry / Ng) = min{251,1/1,6; 435,4/2,6}= 156,9 MIla
E[ Mopaynbs npoziosibHO# ynpyroctu npu temnepatype 180 °C:
= E= 1,83-10° MIla
Li Ceoitcmea mamepuana wumyuepa
=¢ Jomyckaemsie HanpspkeHus i Mateprana 091 2C npu remmniepatype T = 180 °C (pacuérHple ycmoBus (Hapy»KHOE JTaBie-
< HHE), KOPPO3UOHHAS cpefa, Tpymma ammaparta 11, IV):
g [6]:= min( Rex / ny; Ry / Ng) = min{251,1/1,6; 435,4/2,6}= 156,9 MIla
= Mopaynb nposiosibHO# ynpyroctu npu temnepatype 180 °C:
ol
= E;= 1,8310° MIla
E PacuérHas TonmMHa CTEHKU IITyLEpa:
§ sp = pli+d e, =0,1000 * (500 + 2 * 6,8) / (2 * 156,9 — 0,1000) = 0,1637 mm
aa dzh-p
Jommyckaemoe Hapy>KHOE aBJICHUE U3 YCIOBHS MPOYHOCTH:
% B;=mindl0 945-d- d i vz
- 1 A ey f min{1.0, 9.45 * 500 / 140 * (500 / (100 * (12 — 6,8)))"%} =1
[¥a]
E Jonyckaemoe Hapy>KHOE JIaBJIeHUE IS TaTpyOKa MITynepa U3 yCIOBHsI yCTOHYUBOCTH:
q —
= 02 107E, d [100 (s, — )"
£l = c— = 20.8*10° *7,83-10°*500/ (2,4 * 1 * 140) * (100 * (12 — 6,8) / 500 )*° =6,248 MIla
ﬂY -B 1 11 d i
5
ol <
Bl <
% E Jluct
o
HE K-5.00.00.000 PP -
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I[OHYCKaeMOG Hapy>XHOC JaBJICHUC IJId nany61<a mTynepa u3 yCcjaoBUs MMPOYHOCTH!

_ 2ol (a1 es)

e

2*156,9* (12-6,8)/ (500 + 12 - 6,8) =3,231 MIIa

3,231/ (1 + (3,231/6,248))"2 =2,87 MIla

2,87 MIla > 0,1000 MIla
3akiroucHue: Y ca10BHe NPOYHOCTH U YCTOHYHMBOCTH BbINOJHEHO
PacuérHpIil TnamMeTp NWIHMHIPUIESCKON 00eHalKu:

Ly =D =1800 mm
PacuérHsiii nnameTp oTBepCcTHA (OCH ITYIIEpa COBIANACT C HOPMAJBIO K IOBEPXHOCTH B IICHTPE OTBEPCTH):
dp =d+2-c, =500+2%68 =513,6 Mm

PacuérHas niuHa BHEIIHEN YacTH WITyLEpa:

Iip — minfl;: 1.25- 4+ 26, ) [51-0; )] = min{140; 125 % (500 + 2* 6. * (12— 68)"} = 64,6 uu

OmHnowienus 00OnyCcKaemovixX HAnPAHCEHU

Jlns1 BHEIIHEeH yacTu mryuepa:

T = rm'n{l,[l; Lf:—]i-} =min{1.0, 156,9/156,9} =1

PacuéTHas juiMHa BHYTpEHHEH 4acTy IITyLEepa:

L =mjn{13; 0.5 Jld+2c,) (5 —c. —cslj] = min{ 0; 0.5 * (500 + 2 *6,8) * (12 - 6,8 - 0)*} =0 mm

[[TupuHa 30HBI YKpEIUICHHUS:

Ly= Iu'DP- 5— cj = (1800 * (18 - 6,8))** = 142 MM

<

&

= PaccrosiHre OT HapyKHOM MOBEPXHOCTHU MITYIEpa 0 OJIMKAHNIIIEro HECYIETO KOHCTPYKTUBHOTO deMenTa (JHure smmmn-

= THYecKoe (HIKHEe)):

[}

‘E’ Ly =338 mm

= PacuéTtHas muprHa 30Hbl YKPEIICHUS:

=
lp = LD =142 mm

= PacuérHbIil THaMeTp OTBEpCTHSA, HE TPEOYIOMIETO JOMOTHATEIEHOTO YKPEIUICHUS:

S

2 = . . —_ = * * 2 —

g dnp =04 ,llﬁp (5—C) =04+ (1800*(18-6,8))"? = 56,79 MM

z

= s hp (s —cg) k1 +lap sz %2 +laplss—co—ea ) %3

ol 1, -ls—¢

= V = min 1 — ( j —

2 - +2-c

= 1405 T LK, 2B

E‘ P DP IP

<

2 =min{l; [1+(64,6* (12-6,8)*1+0*0*0+0*(0—2*6,8)* 1)/ (142 * (18 —6,8))] / [1 + 0.5 * (513,6 — 56,79) / 142 + 1 * (500 + 2 * 6,8) / 1800
* 64,6 / 142] = 0,4423}

< =0,4423

s

=¢

=

2 2-K-(s- 0 [o]

2 [p]P =———— =¥ =2%1*(18-6,8)*156,9 * 0,4423 / [1800 + (18 — 6,8) * 0,4423] = 0,8615 MIIa

B Dp+ |IS— c)-?

=

é Jlonyckaemoe HapyKHOE JaBJICHUE:

5

<]

=l <

% E Jluct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

_ Iels

[[p]p ]2 =0,8615/ (1 + (0,8615 / 0,1633))** = 0,1604 MIla
+

[ee

rae [P]e — nonmyckaeMoe Hapy>KHOeE JIaBJI€HHE B Mpejenax YIpyrocTH AJs 3JIeMeHTa, HeCyIero mryuep (CM. pacuér aie-
MeHTa “Obevalika IHITHHIpUYecKas”)

dr
|
I
b= [
I, b
- __,...- -_-1_ [ :
. ! i
ol | k] —
]
\ ,}I: H
_ i

OTBepcTHE CUYMTAETCs ONMHOYHBIM, eciii Oiikaiiiiee k Hemy otBeperre LItynep M DN50 He oka3bIBaeT Ha HEro BiH -
HUS, T.€. PACCTOSIHUE MEXAY Hapy>KHBIMU IIOBEPXHOCTSIMHU COOTBETCTBYIOLIUX HITYLIEPOB YAOBIETBOPSET YCIOBUIO:

b D, (s-¢) +,/Dy (s-c) =(1800* (18-6:8)" + (1800 * (18 68)" = 284w

YcnoBue BBINOJIHEHO, JalbHEHIINX PacdéTOB YKpEIJICHUH He TpebyeTcs.
Jomnyckaemoe aasnenue [p] = 0,1604 MIla

0,1604 MIla > 0,1000 MIla

3axiro4eHue: Y cJIoBHe NPOYHOCTH M YCTOHYHMBOCTH BBINOJIHEHO

Pacuér B ycinoBusx ucnoiTanuii (I'uapoucnpiTanus)

YcaoBusi HATpy:KeHUsi MPU HUCHBITAHUSAX:

Pacuérnast temneparypa, T: 20 °C

PacuérHoe BHYTpeHHee n30pITouHOE nasienue, p: 0,7017 Mlla
PacuéT ykpenneHus orsepctua no N'OCT P 52857.3-2007

Ceoilicmea mamepuana yiemenma, Hecyuiezo uwimyuep
Jormyckaemsie HanpspkeHus i Matepraia 091 2C npu remnepatype T = 20 °C (ycIOBHS THIPOHUCIIBITAHHH):
[6]%°= M* Reo/ Nr= 1*300/1,1= 272,7 MIla
Monymne IpomobHON yrpyrocTu npu Temmepatype 20 °C:
E= 1,99:10° MIla

Ceoiicmea mamepuana wimyyepa

Jonyckaemble Hanpspkenus 1 Marepuana 091'2C npu temmniepatype T = 20 °C (ycnoBusi THAPOUCTIBITAHIHN):
[6]°:= N* Reo /Ny = 1*300/1,1= 272,7 MIla
Moaynb poIoNIbHOM yrpyrocTu npu Temmepatype 20 °C:
E;= 1,99-10° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:

B [d +2- cs:l
5 = =0,7017 * (500 + 2 *6,8) / (2 * 272,7* 1 -0,7017) = 0,6616 Mm

4 UI; Aol
Jomyckaemoe gaBieHHe AN MaTpyOKa mTyrepa:

JIuct
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[p]=3'['3]1"5li'1'(51-'35:1 R _t 46
d+s +o, = 2*272,7*1*(12-6,8)/(500 + 12 + 6,8) =5,467 MIla

5,467 MIla > 0,7017 MlIla
3akiroucHue: Y ca10BHe IPOYHOCTH U YCTOHYMBOCTH BBINOJHEHO
PacuérHpIil TnamMeTp NMWIHMHIPUIESCKON 00eHalKu:

Dy =D =1800 Mmm

PacuéTrHas TonumHa CTEHKH HECYILErO JIEMEHTA B MECTE PACIOIOKEHHS ITYyLEpa:

Sp = 2,319 mm

PacuérHriit nnameTp oTBepCcTHA (OCH MTYIIEpa COBIAACT C HOPMAJIBIO K IOBEPXHOCTH B IICHTPE OTBEPCTH):
dp =d+2.c, =500+2*68 =513,6 Mm

PacuéTHeIi TMaMeTp OANHOYHOTO OTBEPCTHS, HE TPEOYIOMIET0 YKPEIUICHHUS:

P
dp < do: YcoBue NPOYHOCTH BBINOJTHEHO
Pacuérnas nnuHa BHELIHEW YacTH IITyLepa:

dy = 2- [E—D,E]- p (8- ) =2%(18-68)/2319-08)* (1800 * (18- 68))"* = 1145 Mm
g

L =mjn[11; 125 fld+ E!-cs:l-[sl—cs:l] = min{ 140; 1.25 * (500 + 2 * 6,8) * (12 - 6,8))'%} = 64,6 MM

OmHnouwienus 00nyCcKaemovixX HANPANCEHU

711 BHEIIHEH YacTH IWITyLEepa:

1= m{l,lil; LET]IJ} =min{1.0, 272,7/272,7} =1

PacuérHas qyiMHA BHYTPEHHEH 4acTH MTYyLepa:

3 =mjn{13; 0.5 fld+2 e )53 —c. —.:51)] = min{ 0; 0.5* (500 + 2 *6,8) * (12 - 6,8 - 0)*} =0 mm

[[TupuHa 30HBI YKpEIUICHHS:

«
&
<
;I Ly=.4D, (- o] = (1800 * (18 - 6,8)) = 142 MM
) PaccrostHue oT Hapy)KHOU TOBEPXHOCTH MITYIIepa 10 OJIMKalIIero Hecymero KOHCTPYKTHBHOTO ieMeHTa (JIHumme smmur-
E THYecKoe (HIKHee)):
=
é L, =338 Mm
PacuérHas mmpuHa 30HBI YKPETUICHHS
\é lp =L, =142 mm
= PacuérHblil THamMeTp OTBEPCTHSA, HE TPEOYIOIIEro JOIOIHUTEIFHOTO YKPEIUICHHS:
2
ﬁ oy =04 .fﬁp 2—C) =0.4+(1800* (18-6,8))"* = 56,79 MM
~
ol
= . hp (s —cg) k1 +lap sz % +Hlaplss—co—ea ) %3
= ) 1 -(s— c:l
= V = min41; 1 v I
. —_— + .
3 1405 P LK 8
M Iy Dy w1 4
=min{1; [1+ (64,6 *(12-6,8)*1+0*0*0+0* (12— 6,8 0)*1)/ (142 * (18 - 6,8))] / [L + 0.5 * (513,6 — 56,79) / 142 + 1 * (500 + 2 * 6,8) /
g 1800 *1/1*64,6/142] =0,4423}
= = 0,4423
[a}
Q
= 2K (5= 9 9]
e = ‘W =2%1*(18-6,8)* 1*272,7 *0,4423 / [1800 + (18 — 6,8) * 0,4423] = 1,497 MII
E [k]; Bl ol ¥ (18- 6.8) [1800 + (18— 6,8) * 0,4423] a
=
of <
Rl <
% E Jluct
gl = K-5.00.00.000 PP 75
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

Y
1

r
2
|

)

- P
L]
™y
) —

OTBepcTHE CUYMTAETCs ONMHOYHBIM, eciii OiKaiiiiee k Hemy otBepcerre LItynep M DN50 He oka3bIBaeT Ha HETo BiH -

HUs, T.€. pACCTOAHUC MEKIY HAPYKHBIMU NOBECPXHOCTAMU COOTBETCTBYIOIUX HITYHECPOB YAOBJICTBOPSCT YCJIOBHUIO!

b D, (s-¢) +4/Dj (s-c) = (1800 * (18-6:8)" + (1800 (18- 68)* =284 mu

YcoBre BBIOTHEHO, TABHEHIITNX pacuETOB YKPEIUICHU He TpeOyeTcs.
Jomyckaemoe aasnenue [p] = 1,497 Mlla

1,497 MIla > 0,7017 MIla

3akmrodeHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO
[Tnomanb, HEOOXOAUMAS JJIS YKPEIUICHHUS OTBEPCTHS:

Ap =05y - dyp ) s, =05*(5136-56,79) %2319 =0,5296:10%

Pacnmomaraemas IJI01aib YKPCIJICHUS OTBEPCTHA:

Ay =1y -[sl—s];, - '35]'11 +lap o3y Fa +ly -|[s3 -, - c51:|-13 +1p -[s—sp - c]

=64,6* (12~ 0,6616-6,8)* 1 +0*0*0+0* (12-6,8-0) * 1 + 142 * (18 -2,319 - 6,8)

=0,001554 m?
A, =0,5296:10° M < 0,001554 m?
3aKn10quMe: yCJIOBMe IIpO‘lHOCTI/I BBIITOJIHEHO

JIuct

Wzmj} Jluct

Ne moxym.
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMeHT, HeCyIUi TYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

Marepuan HeCyIIero 3JeMEHTA: 0912C

TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 18 mm

CyMMa npu6aBOK K CTEHKE HECYILIETO DJIEMEHTA, C: 6,8 Mmm

Martepuan mrynepa: 09I2C (KT11245) Gr.
Bryrpennnii nuamertp mrynepa, d: 301 mm

TonmuHa CTEHKH WTYLEpa, Si: 17 mm

CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs: 6 v

JumnHa mrynepa, 1y 114 mm

HItvyiiep b DN300

Irynep b DN300
Irynep b

Oo0euaiika HUIMHIPHYECKAs

Oo0euaiika HUIMHIPHYECKAs

[Ipoxonsamuii ¢ HakJIaAHBIM KOJIBLIOM

A

Cwmemenue mrynepa, Ly,

VYron noBopora mryuepa, 9:

JlimHa BHYTp. 4acTH IITYyIEpa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg!

MaTepI/IaII KOJibLIa:

[upwuHa kombIa, 15

2440 MM
180 °

0 MM

0 MM
0912C
170 mm

Wzmj} Jluct

Ne moxym.

Tloam.

Jlata
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

TonmuHa KOJbLA, S): 12 mm
MuHUMAaIbHBI pa3Mep cBapHOro mBa, A: 1 MM
MuHUMAabHBINA pa3sMep cBapHOro miBa, Ag: 1 MM

MuHUMAaBHBINA pasMep CBapHOTO IiBa, Ay: 1 MM
PacuérHble mapamMeTphl pa3MeIeHHs ITYIEpa:
bavoxaiiiuuii wrynep

Ha3Banue wryuepa: IIrynep IT DN50
Paccrosiare 10 creHku Omkaiiiero mryepa, b: 521 5 My
VYron f: 81,24°

Koa¢¢uuneHTs NPOYHOCTH CBAPHBIX IIBOB:
IIpononbHBIM OB WITYLIEpA:

¢ =1
[lloB 0Geuaiik B 30He BPE3KH IITYIIEpa:

=1
PacuérHbIil TuaMeTp HINHAPHYECKON 00eualiku:

Dy =D =1800 mm
Pacuyér B pac4éTHBIX YCJIOBUAX

YciioBusI HATPYKEHUSA:

Pacuérnas tremneparypa, T: 150 °C

PacuérHoe BHyTpeHHee u30bITOUHOE naienue, p: 0,4 MIlla

PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana 3n1emeHma, Hecyuye2o winmyuep
Jomyckaemsle HanpspkeHust 11 Matepuana 091 2C npu remnepatype T = 150 °C (pacuérHble ycIoBHs, KOPPO3HOHHAS

cpena, rpymnma anmapata 11, IV):

[6]= min( Rex/ nt; Ry / Ng) = min{256,5/1,6;430/2,6}= 160,3 MIla
Moaynb npo1oNibHOM yrpyroctu npu Temmepatype 180 °C:

E= 1,83-10° MIla

Ceoiicmea mamepuana wumyyepa

Jomyckaembie Hanpspkenus 11 Matepuana 091 2C (KT1245) Gr. mpu temneparype T = 150 °C (pacuérabie ycloBus, KOp-

po3uOHHAs cpena, rpymnmna anmapata 11, IV):

[6]:= min( Rex/ n1; R/ Ng) = min{202,1/1,6;430/2,6}= 126,3 MIla
Moaynb npoIoNIbHOM yrpyroctu npu Temmepatype 150 °C:

E;= 1,86:10° MIla

Ceoiicmea Mamepuaina Kojivya

Wzm) Jlucr Ne moxym. [omn. | Hara
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

JHonyckaemsble Hanpspxenust 11t marepuana 091'2C npu temneparype T = 150 °C (pacuérHble yclioBus, KOpPO3UOHHAS
cpena, rpymnna anmnapata 111, IV):
[6],= min( Rex/ nt; Ryp / Ng) = min{256,5/1,6; 430/2,6}= 160,3 MIla
Momyns pooiabpHO# yipyrocTH mpu temreparype 150 °C:
E,= 1,86:10° MIla
PacuéTHas ToNIIMHA CTCHKHY IITYIEpa:
pld+2 o) 04*(301+2%6)/(2*1263*1-04) = 0.4964
8y = =04 * +2% *126,3*1-04) =0, MM
P 'jli 1P
Jomyckaemoe AaBieHHE AJs MaTpyOKa HITyIepa:
_2[eligr s -
d+s +e,
8,577 MIla > 0,4 MlIla

3akiroueHue: Y ca10BHe NPOYHOCTH U YCTOIHYHBOCTH BbINOJHEHO
PacuérHpIil TnamMeTp NMWIHHIPUICCKON 00eHalKu:

(1]

= 2*1263*1*(17-6)/(301+17 +6) =8,577 MIla

Dp =D =1800 Mm

Pacuérras TOJIIIUHA CTCHKHN HECYHICTO 3JICMCHTA B MECTC PACIIOJIOKCHUS IITYLCPA:

Sp = 2,297 Mm

PacuérHblil TuamMeTp oTBepCTHs (OCh IITYIlEpa COBIAIAET C HOPMAJIbIO K TOBEPXHOCTH B IEHTPE OTBEPCTHUSA):
dp =d+2c. =301+2*6 =313 mm

PacuéTHbIi TMaMeTp OANHOYHOTO OTBEPCTHSI, HE TPEOYIOMIEro YKPEIUICHHUS:

P
dp < do: Yc10BHE NPOYHOCTH BBINOJTHEHO
Pacuérnas nnuHa BHELIHEW YacTH IITyLEepa:

dp=2- [E—D,E]- p (8- =2*((18-6,8)/2297-08)* (1800 * (18-6,8))"* = 1158 mm
E

L =mjn[11; 125 fld+ :n!-c:sj-l[sl—csj] = min{ 114; 1.25 * (301 + 2 * 6) * (17 - 6))%} = 73,35 mm

OmHnouwienus 00nycKaemovix HANPANCeHU

Jlns BHeIIHel yacTu mryuepa:

=}

Py = ﬂﬂn{l,ﬂ;-[ﬂ} =min{1.0, 126,3/160,3} = 0,7879

PaccrosiHre OT Hapy»KHOM MOBEPXHOCTHU MITYIEpa 0 OJIMKAKNIIIEro HECYIETO KOHCTPYKTUBHOTO deMenTa (JHure smmmn-
THYecKoe (HIKHee)):

Ly =2332 Mmm
[IuprHa 30HBI YKPEITUICHHS:

L,= f'Dp' §— 1] =(1800* (18-6,8))"? = 142 MM

Pacuérnas IIMpHHA KOJIbLA:

121:. = rm'n{l2 ; |"D1:- . is2 +a-1r ] = min{170; (1800 * (12 + 18 - 6,8))**} = 170 MM

JIs HakJ1aTHOTO KOJIbIIA:

14 = minal0; ok =min{1.0, 160,3/1603} =1
o]

PacuérHas 1uHa BHYTpEeHHEH 4acTH LITyLEpa:

la = mjn{l3; 0.5 fld+2 ;)55 — e —'351:'] =min{ 0; 0.5* (301 +2*6) * (17 -6~ 0))!%} = 0 MM
PacuérHas mupyuHa 30Hbl YKPEIUICHUS:
11:, =L, =142 mm

PacuérHplil TamMeTp OTBEPCTHS, HE TPEOYIOIIEro JOTOTHUTEIFHOTO YKPETUICHHS:

JIuct
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dnp =04 -,llﬁp [5—C) =0.4*(1800* (18-6,8))"2 = 56,79 MM

+11p (s —c) g1 +lap sy ka +Hlap (s —c—cg ) xa

1, ls—¢
V = min a1, 7 | " )2 1
Z ey
1405 P LK, Bl
Ip Dy w1

=min{1; [1+ (73,35 * (17 — 6) * 0,7879 + 170 * 12 * 1 + 0 * (17 — 6 — 0) * 0,7879) / (142 * (18 — 6,8))] / [1 + 0.5 * (313 — 56,79) / 142 + 1 * (301 + 2
*6)/1800* 1/1*73,35/142] = 1,347}

=1

=2*1*(18-6,8)*1*160,3*1/[1800 + (18 -6,8) *1] = 1,983 MIla

[P]p _ d-K g (s- c:]-q:n-[nj].v

DP +|:s— c:I-T.F
dl‘
i
1’2 \.‘H :\\—p_._\_\_\_\_- §
M
z-.. -—-'1— o

r

)

r

=P

N,

OTBepcTHE CUUTACTCS OAMHOYHBIM, ecin Ommkaiimee k Hemy otBepctue Lltymep IT DN50 He oka3pIBacT Ha HETro BIIHSI-
HUS, T.C. PACCTOSIHUE MEKAY Hapy>XHBIMHU ITIOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

B> Dy (=) +.[Dp (s-c) =(1800* (18- 6,8)+ (1800 * (18- 6,8) = 284 v

<

&

[a]

= 'YcnoBue BBINOIHEHO, TaNbHEHIINX PacdETOB YKpEIJICHNH He TpebyeTcs.
i Jomyckaemoe aasnenue [p] = 1,983 MIla
2 1,983 MIla > 0,4 MIla

5 3akiroueHue: Y c10BUe MPOYHOCTH U YCTOIYMBOCTH BbINIOJTHEHO
o

=

=

1)

>

=¢

2

)

T

~

%

)

=

=

=

3

™

m

g

<

=6

=

[a}

[&]

S

=

=

o

=

5

<]

=l <

% E Jluct
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Iloanuce 1 nata

Bsam. uns. Ne | MuB. Ne ny01.

Iloamnuce 1 narta

uB. Ne no.

19744.4

Pac4yéT Ha NpOYHOCTb OT BO34EeNUCTBUA BHeLWHUX Harpy3ok no FrOCT P
52857.3-2007

Pajmanbnas narpyska, Fr:  (-1,09:10*) H

OxpyxHoit MomeHT, Mc: 9400 H m
IIpononererii Moment, M : 9400 Hwm
Kpyrsummit moment, Mr:  1,33-10° Hwm
Casurosas Harpy3ka, Fc: 7700 H

Casurosas Harpy3ka, Fi: 7700 H
Cpennnit tuamerp o0eUaiKu y OTBEpCTHS:

D, =Dy +s+c+3; =1800 +18+68+12 = 1837 mm

Cpennuii paguyc o0edaiiku y OTBEpCTHSL:

R, = D_; =1837/2 =918,4 Mmm

o 12:_:'..|IR,:'S+52
OKBUBaJICHTHAs TONIIMHA 00eYaiiku OKOJIO IITyIepa Npu :
g, =8+8; F4-¢ =18+12*1-68 =232 MM
Cpennuii TuameTp mTynepa:

d, =d+s,+0, =301 +17+6 =324 mm

A i
¢ T /=———= =324/(1837*23,2)*2 = 1,57
‘\JE ¢ 3a
Paccrosinue oT kpast lTynepa 10 BO3MOKHOIO KOHLEHTPATOPa HAIPSKEHU:

b, =351,5 mm
[IpoYHOCTD OT JACUCTBHS JABJICHUSL:

[;;] =|0,4/1,983] =0,2017

Vcnosue npounoctu: Pp =1

0,2017 £1.0. YciioBue MpOYHOCTH BBIIIOJIHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

K-5.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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OceBoe pacTsAruBarolee yCuiane, ACHCTBYOIIee Ha MITYIEP:

—109-10°

F,=-Fp =—(-1,09-10%) —Hl»09 10
2 3 4 =0,6007 + 0,952 * 1,57 + 0,005196 * 1,57 + (-0,001406) * 157° + 0%  _

Co=ap+ap A +a, A “4ag A T+a, A, 157 =2,102

JomyckaeMoe oceBoe yCHiIHe Ha LITYLEp U3 YCIOBHS MPOYHOCTH B MECTE IIePeceUeHu ITyLepa ¢ odevakon (A, = 1,57):

[le]= [.j].(H Yy 8- .;jf* max {C;1.81} =160,3* (18 + 1% 12 6,8 * max{2,102; 1.81} = 1,814-10° H
Hapy»xHblii JaMeTp HAKJIAaIHOTO KOJIbLA!

Do=d+2.5+21 =301 +2* 17 +2*170 -
2 ! 4 675 Mm
< Dg
g Ay = —— =675/ (1837 * (18— 6,8)2 = 4706
=¢ -t
=
[} — 2 3
15 2 £ 4 =0,6007 + 0,952 * 4,706 + 0,005196 * 4,706 + (-0,001406) * 4,706° + 0 * _
E c1=ﬁn+&1-lc+&2-lc +ﬂ.3'lc +ﬂ.4'lc 4,7064 —5,049
éf JloryckaeMoe 0CeBO€e yCHITHE Ha HITYIEP U3 YCIOBHUsI MPOYHOCTH Y BHEIIHEW KPOMKH HAaKJIagHOTO KouibIia (A, = 4,706):
[Fﬂ]= [g] (s- .;jﬂ ‘max {C;1.81} =160,3* (18 - 6,8)2 * max{5,049; 181} = 1,015-10° H
\S JormyckaeMoe oceBoe yCHIIHe Ha MITYIEp IPH HaJTHIUH HAKJIAJHOTO KOJIBIA:
2 [Fpl= min{[Fo; Foo | =ming,81410° : 1,015-10°} = 1,015-10° H
S IIpouHOCTH OT IEHCTBUS OCEBOM HATPY3KHU:
)
= F
= D, =|= =|1,09-10*/1,015-10° | = 0,1073
2 ]
2 Venosue npounoctu: Ty =1
Sf 0,1073 < 1.0. YciioBue MPpOYHOCTH BBIIIOJIHEHO
§ OxpyXHO IpUBEJCHHBII MOMEHT, JEHCTBYIOIUI Ha IITYLEP:
A M, =M, =9400 Hwm
< IIponosbHBIN IPUBEAEHHBIA MOMEHT, IEHCTBYIOIIMNA Ha IITYLEP:
&
= WL, =D =9400 Hwm
=
N.) — * * 2 * 3 * =
5 _ a 3 4 =4,526 +0,06402 * 1,57 + 0,1589 * 1,57 + (-0,02142) * 1,57° + 0,001035 =
E Coa=ap+ap-A, +ay A " +az- A " +a, A, 157 4.942
é[ Jonyckaemblit U3rubarnInii MOMEHT U3 YCIOBHUS MPOYHOCTH B MECTE MepecedeH s mrymepa ¢ obevaiikoit (A, = 1,57):
d - 104
MM, ]=[o] (s+ 1554 -cF T‘ tnawC,; 4.0} =1603* (18 + 1 12— 6,8)° * 324/ 4 * max{4,942; 4.9} N 3:45410" H
=
g
=l <
% E Jluct
o
gl = K-5.00.00.000 PP 82
~ Wzm) Jlucr Ne moxym. [omn. | Hara




=4,526 + 0,06402 * 4,706 + 0,1589 * 4,706 + (-0,02142) * 4,706° +

2 3 4 —
Coy=ag+ap-d +ay A " +a; A " +a, A, 0,001035 * 4,706* =6,622

JomyckaeMmblit U3rubaroInii MOMEHT U3 yCIOBHUS MPOYHOCTH Y BHEIIHEH KPOMKH HaKJIa{HOTO Koubla (A¢ = 4,706):

[Mﬂ]= [,3] ) [5 _.:]2 ) ]:iTﬂ.max{cj; 4_9} =160,3 * (18 — 6,8)2* 675/ 4 * max{6,622; 4.9} =2247-10* Hwm

Jonyckaemblii H3rudaronii MOMEHT, ASHCTBYIOIIMN Ha ITYIEP B INIOCKOCTH, IIEPIECHIUKYISIPHON K OCH COCY/a, IPH

HaJIM4YWHU HAKJIaJHOI'O KOJblia:

[, |= min M, ; M, | =min{3,454-10° ; 2,247-10°} =2,247-10 Hwm
d

he = =324/ (1837 * (18 + 1* 12 6,8))" = 1,57

JD B+ a5 0]

Cy=ag+a;-d +a, -lcj +ay -1‘1,|C3+a4 -1c4 =8,787

Jomyckaemblit U3rubaronInil MOMEHT U3 YCIOBHUS IPOYHOCTH B MECTE MepeCceUeHus ITyIepa ¢ obeuaiikoii (A, = 1,57):

[My1]=['j]'[5+ 1,5y o) .%.MC3;4_9} =160,3* (18 + 1% 12— 6,8)°* 324/ 4 * max{8,787; 4.9} = 6,141-10* Hm

Ly = :1,:,+=311-1‘l,|:+=12-1‘l,|:2+=2L3-i‘l..:3+=zl4-1‘l,c4 =27,33

JomyckaeMblit U3rubarONnii MOMEHT M3 YCIOBUS MPOYHOCTH Y BHELIHEH KPOMKH HaKIaqHOTO Koublia (A¢ = 4,706):

[MYj |= o] {s-c)? % rixfCy; 4.9} =160,3* (18 — 6,8/ 675/4 * max{27,33; 4.9} =9,275-10" Hm

Jonyckaemblii H3rudaronMii MOMEHT, ACHCTBYIOIINN Ha IITYIEP B INIOCKOCTH, TIEPIIEHIUKYIIIPHOH K OCH COCY/a, IPH

HaJIMYHUH HAKJIaAHOT'O KOJIbLia:

[MyJ= ﬂﬁﬂﬂmyl; Mﬂj} =minf6,141-10° ; 9275-10°} = 6,141-10* Hm

[TpoyHOCTH OT NEHUCTBHS U3TUOAIOIINX MOMEHTOB!

2 2
Il
Fy, = M, + 7 =((9400/2,247-10* Y + (9400 / 6,141-10* }})*? = 0,4455
[M?]

[, ]

«
&
<
E VcIoBHE IPOYHOCTH: By £1
3 0,4455 < 1.0. YcioBue MpoOYHOCTH BBIIIOJIHEHO
E{ [Ipo4HOCTH OT COBMECTHOTO ACHCTBHUS HArpPy30K:
=) 2
a Ty o | % 07 2 =([max([02017/1+0,1073; [0.1073]; [02017 /1 - 0.2 * 0,107 =
tmax C TE L |¢'z | Ry T )+0,44552 )2 0,5422

= 4 4
S
gf Ecmu F, <0, To 3HaK @, MEHsIETCS HAa TPOTHUBOTIOIOKHBIH.
= 7
= Tp Ty 2
T YcnoBue npoyHOCTH: max | |—+F .|, -:I:-z|; — -02.%, +d =1
= oy Cy
ol
Z‘ 0,5422 <1.0. YcioBue MpoOYHOCTH BBIIIOJIHEHO
E MaxkcumanbHbIe IPOJIOIBHBIC PACTATUBAIOIINE HAPSDKESHUS B IITYIEPE:

3 2 2 — 2 2\1/2
= _ 4. M2 +1a =0,4* (301 + 17) / (4 * (17 — 6)) + 4 * (9400 + 940032/ _
s g, =1 [d+3) *x TF L Fy (3142 (301 + 17)° * (17 6)) + 1,09-10'1 (3142 % (301 1 /0o
- Als-c.) mfa+s) (sn-c.) wld+s)ls-c) +10*Q7-6) : a
o Ecmu F, co3maet cxxumaromee HanpsHKEHUE, ee CIeAyeT NPUHATh PaBHOM HYITIO.
&
= VeIoBKE NPOYHOCTH: T = [ET ]1
i 19,1 MIla < 126,3 MIla. YcnoBue NpoO4HOCTH BBIITOJIHEHO
Q
= lp| ME M2
g P + 2 T 21 =0/8577 + (94007 + 9400%)2 / 1,025-10° + (0| / 1,362-10° = 0,1297
= BT M F]
=
<] 2
=l <
% E Jluct

o
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Ecnu F, pactsarusaromias npooibpHas CHiia, a p — BHyTpeHHee H30bITOYHOE IaBieHue, To F, ¥ p crieayer npuHATH paBHBI-
MU HYJIIO.

VYcnoBue ycTOWYMBOCTH LITYLIEPA: |P| + '-'Mi +M§ + |F=| <10
SN

0,1297 < 1.0. YcnoBue ycTOHYMBOCTH BBITIOIHEHO
PacuyéT B pac4éTHbBIX YCJIOBUAX (HAPYKHOE TaBJICHUE)

YciioBust HATPYKEHUSA:

Pacuérnast temneparypa, T: 180 °C

Pacuérroe HapyxHOe m30bITOuHOE HaBnerue, p: 0,1000 MIla
PacuéeT ykpenneHusa orBepctusa no NOCT P 52857.3-2007

Ceoiicmea mamepuana 3n1emeHma, HeCyuye2o uimyuyep

Jomyckaemsre HanpspkeHus i Mateprana 091 2C npu remmnepatype T = 180 °C (pacuérHple ycmoBus (HapyKHOE IaBie-
HHE), KOPpO3UOHHAS cpefa, Tpymma ammaparta 11, IV):

[6]= MIin( Rex/ nt; Ry / Ng) = min{251,1/1,6;435,4/2,6}= 156,9 MIla
Mopayns nponosibHO# ynpyroctu npu temnepatype 180 °C:

E= 1,83-10° MIla

Ceoiicmea mamepuana wimyyepa

Jomyckaemsie HanpspkeHus i Matepuana 0912C (KI1245) Gr. mpu temmeparype T = 180 °C (pacuérHble ycinoBus (Ha-
PYXXHOE JTaBJICHHUE), KOPPO3HOHHAs cpefa, rpymma ammaparta 11, IV):

[6]:= min( Rex / ny; Ry / Ng) = min{197,2/1,6; 4354/ 2,6}= 123,3 MIla
Mopayns npoonsHO# ynpyroctu npu temnepatype 180 °C:

= E;= 1,83-10° MIla
s
=
= Ceoiicmea mamepuana Konoua
O
E Jomyckaemsie HanpspkeHus it Mateprana 091 2C npu remmniepatype T = 180 °C (pacuérHple ycmoBus (Hapy»KHOE JTaBie-
= HHE), KOPPO3UOHHAS cpefa, Tpymma ammaparta 11, IV):
= [6],= min( Rex/ ny; Ry / Ng) = min{251,1/1,6; 435,4/2,6}= 156,9 MIla
= Mopaynb nponiosibHO# ynpyroctu npu temnepatype 180 °C:
L% E,= 1,83-10° MIla
<! PacuérHas ToMNIIMHA CTEHKH IITYIEpa:
ﬁ pli+d e, 0,1000 * (301 + 2 * 6) / (2 * 123,3 - 0,1000) = 0,127
a = =0, * * * 3-0, =0, MM
= P s ]
S Jlommyckaemoe Hapy>KHOE IaBJICHHE U3 YCIOBHS MPOYHOCTH:
= . d d
= By=mingl 0, 945 — | ——————& = nin{1.0,9.45* 301/160 * (301 / (100 * (17 - 6)))3} =1
= 1 100 -(s —c, )
3
e Jonyckaemoe Hapy>KHOE JIaBJIeHUE IS TaTpyOKa MITynepa U3 yCIOBHsI yCTOHYUBOCTH:
o 2051079E, ¢ [100 (s;-c) ]
= 0] = c— = 20.8*10°*7,8310°*301/ (2,4 *1*160) * (100 * (17 —6) / 301 )** =76,18 MIla
= ﬂ}..- -B 1 11 d
=
A Jonyckaemoe Hapy>KHOE JIaBJIeHHE JUIsl TaTpyOKa MITynepa U3 yCIoBHs NPOYHOCTH:
=
= (¥] _2bh o) 2%123,3* (17— 6)/ (301 + 17 - 6) =8,692 MII
o= - 9% 3* _ + - =8,
2 d+(5, - c,) a
5
=1 I
<

% E Jluct

o
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= 8,692/ (1 + (8,692 76,18)%)"? =8,636 MIla

8,636 MIla > 0,1000 MIIa
3axiro4eHue: Y cJIOBHe NPOYHOCTH M YCTOIYHBOCTH BBINOJIHEHO
Pacu€rHblil quamMeTp HUIHHIPUYECKOI o0euaiiku:

Dl;. =D =1800 MM
Pacuérnprit JAUaMETP OTBEPCTUL (OCL mTynepa coBnagacT ¢ HOpMaJibio K MOBEPXHOCTU B HEHTPE OTBepCTI/Iﬂ)I
dp =d+2-c; =301+2%6 =313 MM

Pacuérnas nnuHa BHENIHEW YacTH IITyLEpa:

lig =mjn[11; 125 fld+ :.:.csj.(sl_.:sj] =min{ 114; 1.25 * (301 + 2 * 6) * (17 - 6))”} = 73,35 mm

OmHuouwienus 00nycKaemovixX HaANPANCeHUl

711 BHEIIHEH YacTH IITyLepa:

_ o
1 = minng10; -[—]-[ ]1 =min{1.0, 123,3/156,9} = 0,7855
G
PaccrosiHue OT HapyKHO# MOBEPXHOCTH LITYLIEPa 10 OIIKAKUIIEro HECYIEr0 KOHCTPYKTUBHOTO AiieMeHTa (JIHuIue -

THYecKoe (HIKHEE)):

Ly =2332 Mmm
[IuprHa 30HBI YKPEILUICHHUS:

Ly= Dp- g— 1] =(1800* (18-6,8))"? = 142 MM

Pacuérnas IIMpHHAa KOJIbLa:

IZ’P = m.i:a[l:4 g II'DP |8y + 8- l:l] = min{170; (1800 * (12 + 18 - 6,8))**} = 170 MM

g JIs HaKJ1aTHOTO KOJIbIIA:
=
= Tg= mjn{l 0 [U]ﬂ} =min{L.0, 156,9/156,9} =1
g o
E{ PacuéTHas JuyiMHa BHYTpEHHEH 4acTy ITyLepa:
= la = mjn{l3; 0.5 fld+2 ;)55 — e —n::ﬂ:I] =min{ 0; 0.5* (301 +2*6) * (17 -6-0))""} =0 mm
\S PacuérHas mmprHa 30HBl YKPEIUICHUS:
Ef lp = LD =142 mm
Z‘ PacuérHblil THamMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:
m
= dop =04 D (5—0) =04~ (1800*(18-68)" =56,79 mm
%
E . hp (s —cg) k1 +lap sz % +Hlaplss—co—ea ) %3
i 1, -ls—¢
2 V = min 1, — ( j —
_ +3.
m 1405 P LK, G
1P DP 1P
S
g =min{l; [1 + (73,35 * (17— 6) * 0,7855 + 170 * 12 * 1 + 0 * (0 — 2 * 6) * 0,7855) / (142 * (18 — 6,8))] / [L + 0.5 * (313 — 56,79) / 142 + 1 * (301 + 2 *
‘;f 6) / 1800 * 73,35 / 142] = 1,346}
5 =1
=
E
5
= 2K (s-0)|o
[b], = M-v =2%1*(18-6,8)* 1569 * 1/[1800 + (18— 6,8) * 1] = 1,941 MITa
Dp+ |Is— c:I-T.F
5
ol <
Rl <
% E Jluct
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I[OHYCKaeMOG Hapy>XHOC JaBJICHUC:

b

[[p]p ]:‘ =1,941/ (1 + (1,941 /0,1633)%)* = 0,1627 MIla
+

[ele

rae [P]e — nomyckaeMmoe Hapy>KHOE JIaBJI€HHE B Mpeenax YOpyrocTH sl JIEMEHTa, HECYIIEro TyIep (CM. pacuér aie-
MeHTa “Obevalika IHITHHIpUYecKast”)

dr
!
I
b= [
I, b
.-.-'." [ K
: '_!I i
o) | B]—
w
R E
) i

OTBepcTHE CUYMTAETCs ONMHOYHBIM, eciii Okaiiiiee k Hemy otBeperre LItynep [T DNSO He oka3biBaeT Ha HEro BIIHSI-
HHUS, T.€. PACCTOSHHE MEXKIY HapyKHBIMU MOBEPXHOCTSIMHU COOTBETCTBYIOIIMX INTYLIEPOB YAOBIECTBOPSET YCIOBHIO:

.. JD; (5—5) + JD; {s—c) =(1800* (18- 68))" + (1800 * (18 - 6,8)"* = 284 MM

YcnoBue BBINOIHEHO, JalbHEHIINX PacdETOB YKpEMIeHU He TpebyeTcs.
Jonyckaemoe nasnenue [p] = 0,1627 MIla

0,1627 MIla > 0,1000 MIla

3axiro4eHre: Y cJIOBHe NPOYHOCTH M YCTOIHYHBOCTH BBINOJTHEHO

Pac4yéT Ha NpOYHOCTb OT BO3AeNUCTBUA BHeLWHUX Harpy3ok no FOCT P
52857.3-2007

Fr

Pajmanbnas marpyska, Fr:  (-1,09-10°) H
OxpyxHoit MoMeHT, Mc: 9400 Hwm
IIpononererii Moment, M_: 9400 H ™

Kpyrsmmii moment, Mr:  1,33:10° Hwm

JIuct
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Casurosast Harpy3ka, Fc: 7700 H

Casurosas Harpy3ka, Fi: 7700 H
Cpennuit uamerp oOeyaiiku y OTBEpCTHUS:

D, =Dy +s+c+5; =1800 +18+6,8+12 = 1837 mm

Cpenuuii paguyc oOcuaiiku y OTBEPCTHS:

D
R, =—% =1837/2 =918,4 Mm
2
o 12:_5..|IR,:'S+SQ
OKBHBAJICHTHAS TOJIIIMHA 00€YaiiKi OKOJIO MITyHepa MpH :
5, = 8+85y fq-C =18+12%1-68 =23,2 MM
Cpennuii tuameTp mITyuepa:

d, =d+s;+c, =301 +17+6 =324 Mmm
d,
A, =——— =324/(1837*232)"2 = 1,57
¢ Ga
PaccrostHre OT Kpas mTyrepa 10 BO3MOXKHOTO KOHIIEHTPATOPa HAIPSKEHHUIA:
b, =351,5 MM

IIpouHOCTb OT IEHCTBUS AAaBJICHUS:

=|(-0,1000) / 0,1627| = 0,6146

Venosue npounoctu: Fp =1

0,6146 < 1.0. YcioBue MpoOYHOCTH BBIIIOJIHEHO

Pacuemnas cxema no 'OCT P 52857.3-2007

s
<
=
S
[¥a)
Q
=
=)
=
o
=
=
)
>
=
%
o
=
~
%
o
o
=
=
3
R :
OceBoe pacTAruBalolee ycuiue, AeHCTByolIee Ha ITYLEep:
8 =1,09-10"
§ F; =-Fg =—(-1,09-10") H
=
- 2 3 4 =0,6007 + 0,952 * 1,57 + 0,005196 * 1,57 + (-0,001406) * 1,57° + 0 *  _
2 Cr=apg+ap- A, +ag A " +ag-L " +ay A, 157 =2,102
= oo
g JomyckaeMoe oceBoe yCHIIME Ha HITYIEp U3 YCIOBHS MPOYHOCTH B MECTe TIepecedeHus mryiepa ¢ obedaitkoi( A, = 1,57):
=
[Fal=[o] (s 4%, 55 - max{C o181} =1569* (18 + 1% 12687 * maxi2:102; 181} = 1,776:10° H
i Hapy:xHblii quaMeTp HaKJIaAHOTO KONbLA!
el <
Bl <
2 E JIucr
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D,=d+2-5+2-1, =301 +2* 17 +2*170 ;75
MM

Dy
A= —— =675/ (1837 * (18— 6,8)"” = 4,706
O
4 3 4 =0,6007 + 0,952 * 4,706 + 0,005196 * 4,706% + (-0,001406) * 4,706 + 0 *  _
Co=ap+ap A +ag A S4ag A T Hagh 4,706° =5,049

Jomyckaemoe 0ceBOe yCHIIHE Ha LITYIEP U3 YCIOBUSA MPOYHOCTH Y BHEIITHEH KPOMKH HaKIaqHOTro Koiblia (A¢ = 4,706):
* . — 4

[Fa]=[o] (s- )% max {C,:1.81} =156.9* (18 ~68)°* max{5.049; 181} =9,94-10° H

JomyckaeMoe oceBoe yCHiIHe Ha IITYLep IPH HaJTWIUH HAKJIAJHOTO KOJIbIa:

[F,l=min{[F i Fou | =minf1,776:10°; 9,9410°} =9,94-10° H

IIpouHOCTH OT IEHCTBUS OCEBOM HATPY3KHU:

=|1,09-10*/9,94-10" | =0,1097

VYcnosue npoynoctr: F, =1

0,1097 < 1.0. YcnoBue mpo4HOCTH BBHITIOTHEHO
OKpyXHOH pUBEICHHBIN MOMEHT, IEHCTBYIONUH Ha ITYIEP:

M, =hi, =9400 Hwm
[IpononpHBIN NpUBeACHHBIM MOMEHT, JEHCTBYIOIINM Ha IITYyLED:

M, =1y = 9400 H u
a Y 4 =4,526 +0,06402 * 1,57 +0,1589 * 1,57% + (-0,02142) * 1,57° + 0,001035 * =
Cy=ap+tap- A, +ay, A " +ag X " +a, A, 157" 4.942
Jonyckaemblit U3rubaronuii MOMEHT U3 YCJIOBUS IIPOYHOCTH B MECTE TIepeceueHus mTyrepa ¢ odeuaiikoi (A, = 1,57):
d, , =3,381-10* H

[Mxl] = [.3]. [5+ YORER _.:]2 - -max{Cg, 4_9} =156,9 * (18 + 1 * 12 — 6,8)? * 324/ 4 * max{4,942; 4.9} o

«

&

< - * * 2 * 3

= a 3 4 =4,526 +0,06402 * 4,706 + 0,1580 * 4,706% + (-0,02142) * 4,706> +  _

= Coy=ap+apd, +ay A “+ay A " +a, 4, 0,001035 * 4.706" =6,622

§ JomyckaeMmblit U3rubGarONnii MOMEHT M3 YCIIOBUS MPOYHOCTH Y BHEIITHEH KPOMKH HAaKIaqHOTO Koublia (A¢ = 4,706):

=)

= D

S M, ]=[d] f-c)*- Tﬂ.max{cj; 48} =1569* (18 —6,8)°* 675/ 4 * max{6,622; 4.9} =2,210° Hm
JlommyckaeMblii U3rubaromuii MOMEHT, IeHCTBYIOINI Ha IITYNEpP B INIOCKOCTH, MEPIECHANKYIIPHON K OCH cocy/ia, IpH

5’ HaJIMYMH HAKJIaJHOTO KOJIbIIA:

= [ML, |= min {1, M, | =min{3,381-10° ; 2,2-10 } =2,2:10* Hm

2

e % the

= = =324/(1837* (18 +1*12-6,8))"2 = 1,57

= WD [+ 2z 5, —c)

> Cy = A A 4y A e, n t =8787

- s=apt+ta; A tay A S +ag A T4ay A ,

E JlonyckaeMblil H3ruGaronMii MOMEHT U3 YCIIOBHS IIPOYHOCTH B MECTE TIEPECEUEHHMS ITYyIEpa ¢ obeuaiikoi (A, = 1,57):

z d

< 2 [ . — * * 2 % * . — 104

g [, ]=[0] s+ 2, 54 -) - maz{C,; 4.0} =1569% (18+ 1% 12-68)°*324/4* max{8787: 4.9} =6,012:10° Hm
. = + A+ .124. A 3+ -14 =27,33

s 3T g tap A Ty A Ay A A A, '

& JomyckaeMmblit U3rubaronnii MOMEHT U3 YCJIOBHS MPOYHOCTH Y BHELTHEH KPOMKHM HaKJIaJHOTO Koubla (Ac = 4,706):

=

§ [Mﬂ]= [o]-{s-c)? -%-max{%; 4.9} =1569* (18 ~6,8)°* 675/ 4 * max{27,33; 4.9} =9,079-10* H m

=)

) Jonyckaembliit H3rudaroni MOMEHT, ASHCTBYIONIMN Ha ITYIEpP B INIOCKOCTH, TIEPICHIUKYISIPHON K OCH COCY/a, TIPH

= HaJIMYMH HAKJIaJHOTO KOJIbIIA:

5

=1

=l <

% E JIucr

2|2 K-5.00.00.000 PP a3

~ Wzm) Jlucr Ne moxym. [omn. | Hara




[MYJ= mjn{[IuIyl; MYQJ} =min{6,012-10* ; 9,079-10°} = 6,012-10* H m

HpO‘{HOCTL oT I[Cf/iCTBI/IH I/I31"I/16310HII/IX MOMCHTOB!:

) 4
dy, = [ M ] +[ M?’ ] =((9400/2,2-10* }* + (9400 / 6,012:10* )*)¥*> = 0,455

Ba]) Uy ]

YcnoBre Npo4HOCTH: Py =1

0,455 < 1.0. YcioBue IPOYHOCTH BBITIOJIHEHO
IIpoYHOCTH OT COBMECTHOTO AEHCTBUS HArpy30K:

=t
max[ F +P,1 |¢z|;
‘C-t

Ecnu F, <0, To 3HaK @, MeHsIeTCsS HAa TPOTUBOMOIOKHBIH.

— )I?+0,455% ) 0,8554

P
Ly
2
]] +&E €1
0,8554 < 1.0. YcnoBue mpo4HOCTH BBHIIOTHEHO
MaxkcuManbHbIC TPOA0JIbHBIC PACTATUBAIOIINEG HAMPSDKEHHS B IITYIIEPE:

_ 4. |'M3+M3 =(-0,1000) * (301 + 17) / (4 * (17— 6)) + 4 * (9400° +  _
P [d+=) + * T Fy 9400%)¥2 | (3,142 * (301 + 17)2* (17 — 6)) + 1,09-10" | 15 49 MIT
d-lsp o) mfd+s)? (- wld+s)ls-c,) @142*@E0L+17)*(17-6) : a

Ecnu F; coznaer cxxumaroliee HanpskeHue, ee CiaeAyeT NPUHATh PABHOUW HYJIIO.

2
& 5 =([max(]0,6146 / 1 +0,107]; [0,1097]; |0,6146 / 1 - 0.2 * 0,1097 =
—0.2-® ||| +2i

D D
Yenosue npounoctu: || max | |2+ | |~:I:|z |-, 0z,
o, Ty

o) =

VYcnoue npoyHoCcTH: T £ ['3]1

15,49 MlIla < 123,3 MIla. YcnoBue NpOYHOCTH BHITIOJTHEHO

4 2
4|I'I'u'1 +M
|P| + ® Ll F5| =0,1000 / 8,636 + (94002 + 9400%)*2 / 1-10° + |0| / 1,329-10° = 0,1445

(T M F

«
&
= Ecmu F, pactsaruBaromias npooibHast CHila, a p — BHyTpeHHee H30bITOYHOE IaBiIeHne, To F, ¥ p crieayer NpuHATH paBHBI-
S MU HYJIO.
5
= 2 2
= ’ el AMx Myl
=i YcnoBue ycTOMYHUBOCTH ITYIIEpA: + + <11
= BT M F]
0,1445 <1.0. YcnoBue ycTOHYMBOCTH BBITIOJIHEHO
= Y€T B yCJI0BUAX ucnbITaHUH (I'mapoucnoiTaHuA
e Pacué CJ10 c a I'uapouc a
&
2 Yci0BUsI HATPYAKEHUS MPU UCHBITAHUAX:
o
E Pacuérnas tremneparypa, T: 20 °C
! PacuérHoe BHYTpeHHee n30bpITOuHOE naBienue, p: 0,6821 MIlla
o0
2 PacuéeT ykpenneHus orBepctusa no NOCT P 52857.3-2007
=
3 .
A Ceoiicmea mamepuana y1emMeHma, HeCyuye2o uinmyyep
Jonyckaemble Hanpspkenus 1 Marepuana 091'2C npu temmniepatype T = 20 °C (ycnoBusi THAPOUCTIBITAHIHN):
£ [6]°= N* Reo /Ny = 1%300/1,1= 272,7 MIIa
E Monyns npofonsHO# ynpyroctu npu temmneparype 20 °C:
5 E= 1,99:10° MIla
=
= Ceoiicmea mamepuana wimyyepa
JHonyckaemble Hanpspkerus ut Martepuana 091°2C (KI1245) Gr. npu temmnieparype T = 20 °C (ycnoBusi THIPOUCIIBITAHUH):
5
ol <
Bl <
% E Jluct
o
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[6]%°:= n* Rezo /Ny = 1*245/1,1= 222,7 MIla
Moaynb pooNIbHOM yrpyrocTH npu Temmepatype 20 °C:

E;= 1,99-10° MIla

Ceoiicmea mamepuaiia Kojibua

Jomyckaemsle HanpspkeHust 1ig Matepuana 0912C npu remnepatype T = 20 °C (ycaoBHs THAPOUCIIBITaHHUN):
[6]%%= N* Rezo /Ny = 1*300/1,1= 272,7 MIla
Momyns npononbpHO# ynpyrocti mpu temmeparype 20 °C:
E,= 1,99-10° MIla
PacuéTHas TONIIMHA CTCHKHY IITYIEpa:

R (d +2- csj
s = =0,6821* (301 +2*6)/ (2*222,7*1-0,6821) = 0,48 MM

2] @-p
Jomyckaemoe naBieHne UIs naTpyOka mrynepa:

2 [l @51 - gl
d+s5 +c,

[p] =

= 2%2227%1*(17-6)/ (301 + 17 +6) =15,12 MIla

15,12 MIla > 0,6821 MIla
3axiro4eHre: Y cJIOBHe NPOYHOCTH M YCTOIYHBOCTH BBINOJTHEHO
PacuérHbIil TuaMeTp MIINHAPHYECKON o0eualiku:

DP =D =1800 mm

PacuérHas TonmMHa CTEHKH HECYIIETO JIEMEHTa B MECTE PacoOIOKEHHUS ITyLepa:

Sp = 2,254 MM

PacuérHblil TuamMeTp oTBEpCTHs (OCh IITYIEpa COBMANACT C HOPMAJIbIO K IOBEPXHOCTHU B IIEHTPE OTBEPCTH):
dy =d+d-c, =301+2%6 =313 MM

Pacu€rHblil TuaMeTp 0OIMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETr0 YKPEIJICHUS:

dy=2- [E - D,S] - JDp -(5-6) =2*((18-68)/2,254-08)* (1800 * (18- 68))"* = 1184 Mm
*p
dp < do: Yc10BHE NPOYHOCTH BBITIOJTHEHO

Pacuérnas nnuHa BHELIHEW YacTu IITyLepa:

lip =mjn[11; 1.25 fld+ z-csj-(sl—.:s)] =min{ 114; 1.25* (301 + 2 * 6) * (17 - 6))"*} = 73,35 MM

OmHuouienus 0OnYcKaemovix HanpPsHceHu

st BHELIHEH YacTH IWITyLepa:

1= rtu'n{l,[l; Lf:—]lf} =min{1.0,222,7/272,7} =0,8167

PaccrosiHre OT Hapy»KHOM MOBEPXHOCTH MITYIEpa 0 OJIMKAHIIIET0 HECYIEr0 KOHCTPYKTUBHOTO 3ieMeHTa (JlHuIIe >7um-
THYecKoe (HIKHEe)):

Ly =2332 Mmm
[IIuprHa 30HBI YKPEIUICHUS:

L,= f'Dp' 58— -:j = (1800 * (18 — 6,8))"? = 142 MM

Pacuérnas HIMpHUHA KOJIbLA:

lgp = mjn[lg : ,u'DP gy + - ci] =min{170; (1800 * (12 + 18 — 6,8))*} = 170 MM
JIs HakJ1aTHOTO KOJIbIIA:
1 = min 1,D;—[—]—[G]3 =min{1.0,272,7/272,7} =1

Ij

PacuérHas JuiMHa BHYTpEHHEH 4acTy TyLepa:

JIuct
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la = mjn{l3; 0.5 fld+2 ;)55 — e —n::ﬂ:I] =min{0; 05* (301 +2*6) * (17-6-0))"} =0 mm
PacuérHast LIMprHA 30HbI YKPCIUICHHS:

11:' =L, =142 mm

Pacuérnerit JAUaMETp OTBEPCTUs, HE TpeGyIOIuero JONOJIHUTCIIBHOTO YKPCIIJICHHUA

dDP =04. . 8=} =0.4*(1800* (18-6,8))"* = 56,79 MM

+11p (s —eg) g1 +lap sy ka Hlap s —es—ca ) s

I, -ls—c
V = min 1, 7 | - 32 1
Z ey
1+05. P K, L@k
Iy Dp ¢ g

=min{l; [1 + (73,35 * (17 — 6) * 0,8167 + 170 * 12 * 1 + 0 * (17 — 6 — 0) * 0,8167) / (142 * (18 — 6,8))] / [1 + 0.5 * (313 — 56,79) / 142 + 1 * (301 + 2
*6) /1800 * 1/1* 73,35/ 142] = 1,354}

=1

[P]p _ d-K g (s- c:]-q:n-[nj].v

=2*1*(18-6,8)*1*272,7*1/[1800 + (18 - 6,8) * 1] = 3,373 MIla

D +|:s— c:I-T.F
dl‘
i
15 -
SN
W - L

AT
< i '
& N
5 e
S e —
5
E OTBepcTHE CUMTAETCS] OAMHOYHBIM, eciu Omkaiimee k Hemy orBepctue Lltyrep IT DN50 He oka3pIBaeT Ha HEro BIIUSI-
= HHUS, T.€. PACCTOSHUE MEXIY HapyKHBIMU ITOBEPXHOCTSIMHU COOTBETCTBYIOIIMX INTYLIEPOB YAOBIETBOPSAET YCIOBHIO:
= ; ;

b ﬂ,(Dp (s-c) + «,(Dp (s—c) =(1800*(18-6,8))"” + (1800 * (18 - 6,8))"” = 284 mm
Lg' 'YcnoBue BBINOIHEHO, TaNbHEHIINX PacdéTOB YKpEIJICHNH He TpebyeTcs.
2 Jomyckaemoe aasnenue [p] = 3,373 Mlla
= 3,373 MIla > 0,6821 MIla
< 3axiro4yeHue: Y cJIoBre MPOYHOCTH M YCTOHYNBOCTH BBINOJIHEHO
E [Inomanp, HEOOXOAMMAS IS YKPEIJICHUS OTBEPCTHUS:
3 Ap=050dy - dog ) 5y =05*(313-56,79) * 2,254 = 0,2887-10 w2
o Pacnonaraemas miomanb yKperuieHUs! OTBEPCTHS:
i
= Ay =1y -{sl—s];, - '35]'11 +lap -3y Fat+ly -(53 -Gy - '351)'13 +1p -[s—sp - c]
=
§ =73,35* (17— 0,48 - 6) * 0,8167 + 170 * 12 * 1 + 0 * (17 — 6 — 0) * 0,8167 + 142 * (18 —2,254 — 6,8)

= 0,003940 M
o A, =0,2887-10" < 0,003940 m*
= 3aKiro4eHue: Y cJIOBHe NPOYHOCTH BBINOJIHEHO
=
[¥a]
[&]
=
E
=
o
=
5
=1
=l <
% E JIucr
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

HItvyiiep B DN300

UcxogHble AaHHbIe
DNIeMeHT: Itynep B DN300

YcnosHoe obo3naueHue (Merka) — Llrynep B
DJIeMeHT, HeCYLIHH ITYyIep: JHuine sniauntadeckoe (BepxHee)
Twum snemenTa, Hecyiero wrynep: JHuIle amumnTnieckoe

Tun mryuepa: IIpoxoasauuii ¢ HaKkJIaJHBIM KOJIbIIOM

A

Marepuan HeCyIIEero 3JEMEHTA: 0912C

TonmmHa CTEHKH HECYILETO JIEMEHTA, S: 18 mm

CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 9,5 Mm

Marepuan wrynepa: 09I"2C (KI1245) Gr.
BHyTrpenHuii tuamerp mryuepa, d: 301 mm

TonmrHa CTEHKH WITyUEpa, Sy 17 mm

CymMa nipr6aBOK K TOJIIIMHE CTEHKH IITYyIepa (BKIIOYasi KOPPO3HIO), Cg: 6wt

Jnuna mrynepa, 1y 114 mm

I{?J’

[l

Al

Cwmewenue mryuepa, Ry, 0 MM
Yron noBopora mryunepa, 9: 180 °
JiHa BHYTp. 4acTH WITYyLEpa, l3: 0 mm
ITpubaBka Ha KOPPO3HIO, Cg1: 0 MM

K-5.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

Marepuan KoJibIa: 0912C
upwuna koxbLa, 15 80 MM
TommuHua KoOJbBIIA, S): 12 mMm
MuHHUMaTBHBIH pa3Mep cBapHoro mBa, A: 1 MM
MUHUMAJBHBIN pa3Mep CBapHOro miBa, A;: 1 Mm

MuHHUMAJBHBIA pa3Mep CBapHOTO 1iBa, Ay 1 MM

PacuérHble mapamMeTphl pa3MeIeHHs ITYIEpa:
Bbavxaiiuuii wrynep

Ha3Banue wryuepa: Irynep I' DN150
PaccrostHue 10 cTeHkn Onmkaiimero mryunepa, b: 273.1 M
VYron f: 90 °

Koa¢¢uuneHTs NPOYHOCTH CBApHBIX IIBOB:
[IpononpHBI OB WITYyIIEpA:

o =1
[[ToB o0Oeyaiiku B 30HE BPE3KH IITYIIEPa:

o =1
PaC‘IéTHHﬁ I[I/IaMeTp BBIHyKJ'IOFO SJUIMIITUYECKOI'O AHUIIIA:

2 2 ]
b= :]n:j_H'“Jl_ 4.‘:]:';#.1;{1“2 =18007/ (2 * 450) * (1 —4 * (1800% — 4 * 450?) * 0%/ 1800%)? = 3600 MM

Pacuyér B pac4éTHBIX YCJIOBUAX

YciioBusI HATPYKEHUSA:

Pacuérnast temneparypa, T: 150 °C

PacuérHoe BHyTpeHHee u30bITOYHOE MaBieHue, p: 0,4 MIlla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 3n1emeHma, HeCyuye2o uimyuyep

Jonyckaemsble Hanpspxenus 11 Marepuana 091 2C npu temnepatype T = 150 °C (pacuérHble yciioBus, KOppO3UOHHAS
cpena, rpymma amnmnapata 11, 1V):

[6]= min( Rex/ ny; Ry / Ng) = min{256,5/1,6;430/2,6}= 160,3 MIla
Moaynb npo1oNIbHOM yrpyroctu npu Temmepatype 150 °C:

E= 1,86:10° MIla

Ceoiicmea mamepuana wimyyepa

JIuct

K-5.00.00.000 PP
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Honyckaemble Hanpspkenus 11 Marepuana 0912C (KI1245) Gr. npu temniepatype T = 150 °C (pacuérHsle yciioBus, Kop-
po3noHHas cpena, rpynma annapara 11, IV):

[6]:= min( Rex / nt; Ry / Ng) = min{202,1/1,6; 430/2,6}= 126,3 MIla

Momyns pooiabpHO# yrpyrocTH mpu temmeparype 150 °C:

E,= 1,86:10° MIla

Cesoiicmea mamepuaiia Kojisua
Jomyckaemsle HanpspkeHust 11g Matepuana 0912C npu remnepatype T = 150 °C (pacuérHble ycioBHs, KOPPO3UOHHAs
cpena, rpynna annapata III, IV):

[6],= min( Rex/ nt; Ry / Ng) = min{256,5/1,6;430/2,6}= 160,3 MIla
Momyns pooiapHO# yrpyrocTH mpu temreparype 150 °C:
E,= 1,86:10° MIla
PacuérHas TonmuHa CTEHKH LITYyIEpa:
s pld+2-c) 04*(301+2%6)/(2*1263*1-0,4) = 0,4964
= =0, R -0, = , MM
P20l -
Jomyckaemoe naBieHne UIs naTpyOka mrynepa:

[p]=3'['3]1"5li'1'(51-'35:1 U _
dts +e, = 2*1263*1*(17-6)/(301+ 17 +6) =8,577 MIla

8,577 MIla > 0,4 MIla
3axiro4eHre: Y cJIoBHe NPOYHOCTH H YCTOIYHBOCTH BBINOJIHEHO
PacuéTHblil 1uaMeTp BBITYKJIOrO JUIMITHYECKOTO JHUIA:

2 2 ]
L= E_H'}{l_ 4.[:]:';#.1;{1“2 =1800%/ (2 * 450) * (1 — 4 * (18002 — 4 * 450%) * 02/ 1800%)** = 3600 mMm

Pacuérnas TOJIIIWHA CTCHKHN HECYHICTO 3JICMCHTA B MECTC PACIIOJIOKCHUS IITYLCPA:

Sp = 2,247 MM
PacuérHblii muametp oTBepCTHsA (OCh MITYIIEpa COBIAACT C HOPMAJIBIO K TOBEPXHOCTH B LIEHTPE OTBEPCTHS):

<
&
& dy =d+2c, =301+2%6 =313 Mm
=
2 Pacu€THbIil TUaMeTp OJMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPETUICHUS:
=
= -
B dg=2-|—-0,8| Dy (s-c) =2*((18-95)/2247-08)* (3600 * (18-95))"* = 1044 Mm
= 5
dp < do: Yc10BHE NPOYHOCTH BBINOJTHEHO
é Pacuérnas nnuHa BHELIHEW YacTu IITyLepa:
>
g lip =mjn[11; 125 fid+ 2 ¢, ) (51 —c, j] = min{ 114; 1.25* (301 + 2 * 6) * (17 - 6))"2} = 73,35 mm
z
= Omnowenusn 00nyc1<aeMblx HanpadiceHuul
g 1t BHELIHEH YacTH IWITyLepa:
g i [Eh
2 %1 = ming 1,0, =min{1.0, 126,3/160,3} = 0,7879
- ]
3 IMuprHa 30HBI yKPEIUICHUS:
m
Ly=.Dp [s- ] =(3600* (18—-9,5)"2 = 174,9 mm
g PacuérHas mupuHa KosbLa:
=¢
E IZ’P = m.i:a[l:4 ; II'DP |8y + 8- l:l] = min{80; (3600 * (12 + 18 —9,5))¥%} = 80 MM
E JIs HakJ1aTHOTO KOJIbIIA:
=
S - [5],
= Tq = min 1,0;—[—]- =min{1.0, 160,3/160,3} =1
Ij

x PacuérHas [yiMHa BHyTpEHHEH 4acTH ITyLepa:
ol <
=l <
% E Jluct

o
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lyp = {13, 05 J d+ 2, I[ -, —.::51]] =min{ 0; 0.5* ((301 +2*6) * (17-6-0))""} =0 MM
Pacuérnas HMprHAa 30HbI YKPCTIJICHUA:
11:' = L,:, =174,9 mm

PacuéTHriit JAUaMETp OTBEPCTUs, HE IpeGylomero JONOJIHUTCIIBHOTO YKPCIIJICHHUA

o =04 ,llﬁp 28—} =0.4+*(3600*(18-9,5)" = 69,97 Mmm

+11p (s —eg) g1 +lap sy ka Hlap s —es—ca ) s

I, -ls—c
V = min 1, 7 | - 32 1
Z ey
1+05. P K, L@k
Iy Dp ¢ g

=min{l; [1 + (73,35 * (17— 6) * 0,7879 + 80 * 12 * 1 + 0 * (17 — 6 — 0) * 0,7879) / (174,9 * (18 — 9,5))] / [1 + 0.5 * (313 — 69,97) / 174,9 + 2 * (301 +
2%6)/3600*1/1*73,35/174,9] = 1,173}

=1
K (s- cj.q;,.[,j]
[b], = ¥ =2%2%(18-95)*1*160,3* 1/[3600 + (18-95)*1] = 1,51 MIla
D +|:s— c:I-T.F
dl‘
i
15 A
SIS
— - L
":.T 1 1
-Hr
=
=
5
E OTBepcTHE CUMTAETCS] OAMHOUYHBIM, eciM Onmkaiimee k HeMy oTBepcTre LITyriep I' DN150 He oxa3bIBaeT Ha HEroO BIHSI-
= HUS, T.€. PACCTOSIHUE MEK/1y HapyXHBIMHU ITOBEPXHOCTSMH COOTBETCTBYIOIINX IITYIIEPOB YIOBIETBOPSET YCIOBHIO:
= ; ;
b= ﬂ,(Dp (8—cl + ﬂ,(Dp (s—c) =(3600*(18-9,5))"" + (3117 * (18 - 9,5))"* = 337,7 MM
\S YcnoBue He BBIIOIHEHO, TPeOyeTCs JOMOTHUTENbHBIN PacyET yKPEIUICHHH.
&
2 Ks =1
o
=
=
2! e G N e Y g (55 -l -l ) g+ (- e xf +1% ST xi 1 Y-l -0
3 hors—
z V) = minil; (-9
X dp +dp d'+2.ct @ lp d"+2-ct p* 1
. K3[D_E+P_"P]+Kl LRERAN e S i )
£ : Dy p b Dy g b
=min{l; (L + [ (73,35* (17 —6) *0,7879 + 80 * 12* 1+ 0* (17— 6— 0)*0,7879+ 29,06 * (11— 7,65) * 0,9006 + 0*0*0 + 0 * (11— 7,65
s 0) * 0,9006) / (273,1* (18— 95)]) /( 1* (0.8 + (313 + 171,1)/ (2* 273,1) + 2*[(301+2*6)/3600*1/1*73,35/273,1 -+ [(146+2*7,65)
8 /3117*1/1%29,06/273,1] ))=0,9892}
=
A2 =0,9892
=
=
S 2K, (s-d g o
= [pL = - 1€ " )¢l Wy =2%2*(18-9,5)* 1 *160,3/[0.5* (3600 + 3117) + (18 — 9,5) * 0,9892] * 0,9892 = 1,601 MIIa
05-|Df +Dp)+[s-c)- ¥y
= Jonyckaemoe masnenue [p] = min{ 1,51; 1,601} MIla
g
=l <
% E Jluct
o
2| 3 K-5.00.00.000 PP o5
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1,51 MITa > 0,4 MIla

3axito4eHue: Y cJIOBHe MPOYHOCTH M YCTOIYHBOCTH BBINOJIHEHO
[Ipy HanM4YMM KOPPO3MOHHO—AKTHBHOW CEPOBOJOPOIOCOIEPIKAILCH CPeibl IPOBOIUTCS JIOTIOIHUTEIIbHAS TPOBEPKA YCIIO0-

Buit npounocty 1o 1. 3 PJ1 26-02-62-98:

F
=15
AP G )3
Dp+s-¢
Kpp-—i——— =1688%0,4*(3600+18-95)/(4* (18-95) = 71,67 MIla
4-(s—c)
15-[a] 11 = 15*160,3+ 0,7879 = 189,5 MITa

Koadpdrnurent konnenrparun K, onpenensercs B 3aBUCHIMOCTH OT COOTHOIIICHHH:

i =1313/3600

Dp

B (18 95)/3600

DP _( -9 )

51— 0 _ —
L5 =(17-6)/(18-95) =1,294
S—C

K, = 1,688

=0,08694

=0,002361

Pacuérnele Hanpspkenus 71,67 MIla < 189,5 MIla, YcioBue NPOYHOCTH BHIINOJTHEHO

[Tnomans, HeoOXomuMast IS YKPEIUICHIS OTBEPCTHS:

Ap =050, - dop ) sy =05*(313-69.97) * 2,247 =0,273-10° w2

Pacrionaraemast mioraab yKperieH!s: OTBEPCTHS:

Ay =ly '{51‘5]1:- - CS]-II +lop 8y xa +ly -|IS3 -, - csl:l-13 +1p -[s—sp - c]

=73,35* (17— 0,4964 - 6) * 0,7879 + 80 * 0* 1 + 0 * (17 — 6 —0) * 0,7879 + 174,9 * (18 2,247 — 9,5)

=0,002661 m?

<
H
s A, =0,273-10" M? <0,002661 m*
= Bakimouenue: Y cJIoBue NPOYHOCTH BbINNOJHECHO
[}
= .. .
E PacyéT Ha NPOYHOCTb OT BO3AeUCTBUSA BHewWHUX Harpy3ok no FOCT P
= 52857.3-2007
=
O
>
~
2
)
o]
S
%
o
jas]
=
s
g
m
<
s
=
=
5
=
=
=
Qo
=
PajuanbHas Harpyska, Fr:  (-1,09-10°) H
=
ol <
=l <
= N Jlucr
N K2
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OxpyxHoit Moment, M;: 9400 Hm
Ipononereii Moment, Mj: 9400 H m
Kpyrsmmit Moment, My: 1,33-10* Hm
CnsuroBas Harpyska, Fi: 7700 H

CasuroBas Harpyska, F,: 7700 H
Cpenauii paguyc o0edaiiki y OTBEpCTHS:
2
_ D7 L 5¥5 18007/ (4% 450)+ (18+12) /2 = 1815 mm
4-H 2
Cpennuit uamerp oOeyaiiku y OTBEpCTHUS:

3F:

D, =D, +5+c+8; =3600 +18+95+12 = 3639 Mm
o 12{..|IR,:'S+52
DKBUBaJICHTHAS TOJIINHA o0eyaiiku 0K0JI0 mTynuepa npu :

I3

5, = S+mings, - (8 F-Fg-C =18 +min{l2 * 80/ (3639 * (18 + 12) )% 12} * 1-9,5 = 11,41 mm

D, - [s+3q)

Cpennnit uamerp mrynepa:
d, = d4+s +eo, =301 +17+6 =324 Mm

d,
Ay =—— =324/(1815*11,41)"? = 2,252

¢ Za
PaccTosiHME OT Kpas ITYIEPa 0 BO3MOKHOTO KOHIIGHTPATOPa HAPSKEHHIA:
by, =193,1 Mmm

HpO‘IHOCTI) OT JICUCTBUS JaBJICHUS:

=0,4/1,51] =0,2648

«
H
§ Yenosue npounoctu: Pp =1
2 0,2648 < 1.0. YcoBue mpoYHOCTH BBHITIOJTHEHO
=
E
é Pacuemnas cxema no 'OCT P 52857.3-2007
T
S
>
=
%
)
=
~
%
)
=
=
s
s
o0}
m
g
<
=
=
¥
13
=
=
5
= OceBoe pacTAruBarollee ycuiue, AeHCTBYoIIee Ha MTyIep:
: F, =-Fg = (-1,09-10") =1,09-10*
=
el <
Bl <
= N Jluct
o
gl = K-5.00.00.000 PP 97
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H

A = i

O PR
K. — min 2 ['3]1 : (51 - Es) BB | =min2* 1263 (17 -6)/ (1603 * (18+ 1% 12 - 95) * (@7-6)/324)" 0.1558
! ['3]' (5"' L2 82 "3) g ] D ’

Jlonmyckaemoe oceBoe yCHIIME Ha IITYLEp U3 YCIOBHUs MPOYHOCTH B MECTE MepecedeHus mrylepa ¢ obeyaiikoi (As = 1,68,
K =0,1558)

=324/ (1815 * (18 + 1 * 12 — 9,5))*2 =1,68

=160,3* (18 +1*12-95)** (1.82+24* (1+ = 4,415:10°
[Ful=[d] s+ -5 -cf -(1.32+ 24 4K, A +001K, A2 0.1558)2 % 1,68 + 0.01 * 0.1558 * 1.669) H

Hapy>xHblil tuamMeTp HaKIaIHOTO KOJbLA!

Dy=d+3-5+2-1; =301 +2* 17+2*80 =495 mMm

D
he = ——=——  —495/(1815* (18- 9.5))"* = 3,985
N =

JomyckaeMoe oceBoe yCHIIHe Ha IITYLEp U3 YCIOBHS MPOYHOCTH Y BHEITHEH KPOMKHU HaKJIaJHOTO Kouibla (As = 3,985):

5
a 4% =160,3* (18 —9,5)°* (1.82 + 2.4 * (1 +1)2* 3,985 + 0.91 * =3,452-10
[Fa]=[o] (s-c) -{1.32 +24-.T+1 3, +091 -15) 3.085) H
JomyckaeMmoe oceBoe yCHiIMe Ha MTYIep NPy HAIWMIUHN HAKJIaJHOTO KOJbIIA:
[F,]= min{[F,F oo | =minfa41510°; 3,452:10°} =3,452:10° H

IIpouHOCTH OT IEHCTBUS OCEBOM HATPY3KHU:

=|1,09-10"/3,452-10° | = 0,03158

Venosue npouynocti: P, =1

0,03158 < 1.0. YcnoBue MPOYHOCTH BBIMTOJIHEHO

% IIpuBeaeHHBI MOMEHT, 1EUCTBYIOIIMM Ha IITYLEP:

; My, =[N3 + M2 = (94007 + 9400%)2 =1,329-10* Hwm

I3

=

= [ 2[oh-f1-c) [s1-c

o E, =min : 21| =min2 * 126,3* (17 - 6) / (160,3 * 11,41) * (17 - 6) / 324)"%; 1) = 0,28
= [o]-5, d,

- JlommyckaeMBbIid M3THOAFOIUIT MOMEHT M3 YCJIOBHSI IPOYHOCTH B MECTE IepecedeHus mTyIepa ¢ odeqaikoit (As = 2,252, K =
§ 0,28):

= d =1603* (18 +1%12-957*324/4* (49 _ ¢ 16.10°%
= [Mb1]=[g]-[s+12.sg-.;;]E_Tc.ﬂﬁl_9+2_lil-,|'1+K4.15+D.91.K4.135) ;225.)(;:;(1+o,28)1/2*2,252+0.91*0,28* ,

m ’

T
= JonyckaeMblit H3ru0aroIii MOMEHT U3 YCJIOBHS IIPOYHOCTH y BHEITHEH KPOMKHU HAKJIAHOTO KoJbia (As = 3,985):

4

< D, P 9 } =160,3* (18 —9,5)2*495/4* (4.9 +2.0* (1 +1)¥?* 3,985 =4,39-10" H
- [Mh2]=[|j]-[s-|:]2-T- D201 R + 091 R oo 5 ogsn .

=

Sf JlomyckaeMblii M3rHOAFOIUI MOMEHT TIPU HAJTHYUH HAKITAJHOTO KOJIBIIA:

= .

3 [0, | = min {[My; s My, | =mings 1610 439-10°} =4,39-10* Hm
A IIpo4HOCTE OT AEHUCTBUS U3TUOAIOIINX MOMCHTOB!

S I

= Dy = b =|1,329-10"/4,39-10*| =0,3028

=6 by,

=

é VYcnosue npouHoct: Py, =1

E[ 0,3028 < 1.0. YcioBue mpoYHOCTH BBHITIOJTHEHO
é IIpoyHOCTH OT COBMECTHOTO JEHCTBUS HATPY30K:

: tmax (J:I:P +®, |-, i |:I:P -02-%, |)+ D, max(]0,2648 +0,03158]; [0,03158]; [0,2648 0.2 * 0,03158] ) +0,3028 = 0,5992

=

ol =

=l <
% E Jluct
2|2 K-5.00.00.000 PP 08
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

Ecnu F, <0, To 3HaK @, MeHsIeTCsS Ha TPOTUBOMOIOKHBIH.

-,|¢P—n.2-c1:z[)+cpb51

0,5992 < 1.0. YcnoBue NpOYHOCTH BBIITOJIHEHO
MaxkcumaibHbIC TIPOIOIBHBIC PACTATHBAOIIIE HAPSDKECHUS B LITYIIEPE:

VcioBue NPOYHOCTH: A [qup +&, |', =

o (d+ 51) 4., F, =0,4 * (301 ; 17) 1 (4* (17-6)) +4 *1,329-10'/ (3,142 _
o= 5 + * (301 + 17)2* (17— 6)) + 1,09-10* (3,142 * (301 + 17) * 191
4[5 -, n-(d+s ) (s - e, nfdts ) -] q7-6) 9,1 MITa

Ecnu FZ CO3Ja€T CXKUMAIOIIEC HAIIPAKCHUE, €€ CICAYCT IPUHATH paBHOﬁ HYJIIO.

VcIoBHe MPOYHOCTH: T = ['3]1

19,1 MIla < 126,3 MIla. YcnoBue Npo4HOCTH BBITTOJHEHO
Pacuér B pacy€THBIX YCJIOBUAX (HAPY/KHOE AaBJICHUE)

YciaoBus HArpyKeHUs:

Pacuérnas temneparypa, T: 180 °C

PacuérHoe HapyxHOe m30bITOUHOE HaBnerue, p: 0,1000 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana y3nemenma, Hecyuye2o uinmyuyep

Jomnyckaembie Hampspkenus 1t Matepuana 091 2C npu temnepatype T = 180 °C (pacuérHbie ycnoBus (Hapy>KHOE JlaBie-
HHE), KOPPO3UOHHas cpefa, rpymnma anmnaparta III, IV):

[6]= min( Rex/ nt; Ry / Ng) = min{251,1/16; 4354/ 2,6}= 156,9 MIla
Mopayns npononbHO# ynpyroctu npu temnepatrype 180 °C:

E= 1,83-10° MIla

Ceoiicmea mamepuana wumyyepa

Jomyckaemsle HanpspkeHust g Matepuana 0912C (KI11245) Gr. mpu temnepatype T = 180 °C (pacuérHble ycinoBus (Ha-
pYy’KHOE JIaBJIeHNE), KOpPO3UOHHAs cpefa, rpynna anmapata III, IV):

[6]i= min( Rex/ ntj Ry / Ng) = min{197,2/1,6; 4354/ 2,6}= 123,3 MIla
Mopaynb npoziosibHO# ynpyroctu npu temnepatype 180 °C:

E,= 1,83-10° MIla

Ceoiicmea mamepuaiia Kojinua

Homnyckaembie Hanpspkenus i Matepuaina 091 2C npu temnepatype T = 180 °C (pacuérHbie ycioBus (Hapy>KHOE JaBiie-
HHE), KOPPO3UOHHAs cpefa, rpymnma anmaparta III, IV):

[6]= min( Rex/ ntj R / Ng) = min{251,1/1,6; 4354/ 2,6}= 156,9 MIla
Mopayns nponiosibHO# ynpyroctu npu temnepatype 180 °C:

E,= 1,83-10° MIla

PacuérHas TONIIMHA CTEHKH LITYIEpPA:

P |Id+2 -Es:l
fp = T Telop =0,1000 * (301 + 2 * 6) / (2 * 123,3-0,1000) = 0,127 MM
=l -

I[OHYCKaCMOC HAapy>XHOC JaBJICHUEC U3 YCJIOBUS IIPOYHOCTHU:

. d d
By=mindl0, 945 — | ————— L = min{1.0,9.45* 301/ 114 * (301 / (100 * (17 — 6)))*3 =1
1, V100 (s; —¢.)

I[OHYCKaCMOG HAapy>XHOC JaBJICHUC JId nany6Ka mTynepa u3 ycjaoBus YCTOﬁqHBOCTHI

JIuct
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(1],

= 20.8*10°*1,83-10°* 301/ (2,4 * 1 * 114) * (100 * (17 —6) / 301 )** =106,9 MIla

_W3107°E; d [mn 5y - .:sjr
- d

ﬂ-}-,- -B 1 11
,Z[OHYCKaeMOC Hapy>XHOC JaBJICHUC IJId nany6Ka mTynepa u3 yCcjaoBUs MPOYHOCTH!

_ 2ol (a1 es)

[Pl = — e oy

2*123,3*(17-6)/ (301 + 17 - 6) =8,692 MIla

8,692/ (1 + (8,692 / 106,9)%)2 =8,664 MIla

8,664 MIIa > 0,1000 MIla
3akiaroueHye: Y c10Bre MPOYHOCTH U YCTOMYMBOCTH BbINOJIHEHO
PacuérHblii [HaMeTp BBITYKIOTO SJUTMIITHIECKOTO JTHHINA!

4 4 2
D = b 1— 4-M-Rm2 =1800%/ (2 * 450) * (1 — 4 * (18002 — 4 * 450%) * 0?/ 1800%)*? = 3600 MM
P 2.H D 4
PacuérHblil TuaMeTp oTBEpPCTHs (OCh IITYIIEpa COBIANACT C HOPMAJIbIO K TIOBEPXHOCTHU B IIEHTPE OTBEPCTHS):
dy =d+d-c, =301+2%6 =313 MM

Pacuérnas nnuHa BHELIHEW 4acTH IITyLEepa:

Iip =mjn[11; 1_35_%‘([14, 3..:5].(51_.:53] =min{ 114; 1.25 * ((301 + 2 * 6) * (17 - 6))"*} = 73,35 MM

OmHouwienus 00OnyCcKaemovlX HANPAHCEHU

711 BHEIIHEH YacTy IITyLepa:

1= nﬁn{l,ﬂ; %} =min{1.0, 123,3/156,9} = 0,7855

2 [[TupuHa 30HBI YKpEIUICHHUS:
<
‘;[ Ly=./D,-[s-¢) =(3600%(18-95)" =174,9 mm
é Pacuérnas mmpuHa xKosbua:
=
éf IZ’P = m.i:a[l:4 ; II'DP |8y + 8- l:l] = min{80; (3600 * (12 + 18 —9,5))"*} = 80 MM
Jns HakyIaJHOTO KOMbIIA:
= o sk _
Tqg =mingl0; =min{1.0,156,9/156,9} =1
= o
< PacuéTHas JuyiMHa BHYTpEHHEH 4acTy ITyLepa:
=
= lap = min{l3; 0.5 fld+2 ¢, ) (55 —c. —c:ﬂ]] = min{ 0; 0.5 * (301 +2* 6) * (17~ 6 - 0))*} = 0 MM
2 PacuéTtHas muprHa 30Hbl YKPEIICHUS:
Ef lp = L,:, =174,9 mm
; PacuérHbIil TUamMeTp OTBEpCTHS, HE TPEOYIOIIETO JONOTHATEILHOTO YKPETUICHHS:
<
o dnp =04. ,llﬁp 58— C) =0.4+*(3600* (18-9,5)" = 69,97 MM
g
S . hp (s —cg) k1 +lap sz %2 +laplss—co—ea ) %3
= v - 1 -(s— n:::l
A = thit1 91;
Q ’ -d d+2 ¢, 1
E{ 1405 P LK, G
é lP DP 1P
=min{1; [L + (73,35 * (17— 6) * 0,7855 + 80 * 12* 1 + 0 * (0 — 2 * 6) * 0,7855) / (174,9 * (18 — 9,5))] / [1 + 0.5 * (313 — 69,97) / 174,9 + 2 * (301 + 2
= *6) /3600 *73,35/174,9] = 1,172}
ol <
=l <
% E Jluct
o
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2K, (s- ) [o]
o e

I[or[yCKaeMoe Hapy>KHOC NaBJICHUC!:

o b

[[F]p ]2 =1,479/ (1 + (1,479/0,4813))* = 0,4577 MIla
+

[ele

rae [P]g — momyckaeMoe HapyXHOE AAaBJICHUE B PEEIax YIPYTroCTH IS JJIEMEHTa, HECYIIEro mTyIep (CM. pacuéT sJie-
MeHTa “/{Huie smunTuueckoe (BepxHee)”)

=2*2*(18-9,5)*156,9*1/[3600 + (18 -9,5) * 1] = 1,479 MIla

)

L4s]
\ 5
: ~=p

OTBepcTHE CUMTAETCS OAMHOYHBIM, eciu Onmmkaiimiee k Hemy oTBepcTre LlTynep I' DN150 He oka3pIBacT Ha HETrO BIIHSI-
HUS, T.C. PACCTOSIHUE MEKTy HapyXHBIMHU ITOBEPXHOCTSMH COOTBETCTBYIOIMINX IITYIIEPOB YIOBIECTBOPSET YCIOBHIO:

b Dy (s-9) + D) (s-c) = (3600 (18-95)"+ @117 * (18- 95)* = 337,7 v

YcnoBue He BHINOIHEHO, TPEOYETCs TOTIOTHUTENbHBIH PACU€T yKPEIICHHIH.

g

g[ K3 =1

=

¥

2

E[ +1ip (50— 000 1] +lip 8% qh +l5 (85 el — e ) g+l (sf - el el ] +15, 8 nE +1g (sf -l

bols—
= ¥, =mindl; (5—c)
p+dp d'+2-¢f lip  d+2.cf 1f

= w fos+ 2% Ly LR LB
© D! b of b

= P P

S
g =min{l; (1 +[(73,35* (17 —6) * 0,7855 + 80 * 12* 1+ 0* (17— 6— 0)*0,7855+ 29,06 * (11 —7,65)*0,8984 + 0* 0* 0 + 0 * (11 — 7,65 -0)
o *0,8984) /(2731 * (18— 9,5)])/ ( 1* (0.8 + (313 + 171,1)/ (2*273,1) + 2*[(301+2*6)/3600*73,35/273,1 + [(146 +2*7,65)/3117 *
E 29,06/273,1] ))=0,9886}
<! =0,9886

2

. bl = RSRCRDN ¥y =2%2+%(18—9,5)* 156,9/ [0.5 * (3600 + 3117) + (18 —9,5) * 0,0886] * 0,9886 = 1,567 MIla

= 05 Dy +D2 )+ fs-c) ¥, o e ’ !

o0}
m

. _ ek

s - 7

S [[pL ] =1,567/ (1 + (1,567 /0,4813)%)"2 = 0,4601 MIIa

= +

é [I;]E

= Honyckaemoe nasnenue [p] = min{ 0,4577; 0,4601} MIla
é 0,4577 MIla > 0,1000 MIla

3axiroyeHre: Y cJIOBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJTHEHO

=

ol

=l <
% E Jluct

N Ke2]
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[pu HaTMYKUK KOPPO3HOHHO—AKTHBHON CEPOBOAOPOAOCOICPIKALICH CPEebl MPOBOIUTCS AOTOIHUTENbHAS TPOBEPKA YCIIO-
BUH npouHocTH 110 11. 3 P/1 26-02-62-98:

Ky p-—i—— =1688*0,1000* (3600 +18-9,5)/ (4* (18- 95)) = 17,92 MIla
4.(z-10c)
15-[a] 11 = 1.5 * 156,9* 0,7855 = 184,9 MITa

Koadpdrnument konnentpanun K, onpenensercs B 3aBUCIMOCTH OT COOTHOIIICHHIHA:

- =313/3600 =0,08694

——  =(18-95)/3600 =0,002361

517 % —(17-6)/(18-95) = 1,294
5=

K,=1,688
Pacuérupie HanpspxeHus 17,92 MIla < 184,9 Mlla, ¥YcioBue NPOYHOCTH BBHITOJTHEHO

Pac4yéT Ha NpO4YHOCTb OT BO3AeNCTBUA BHeLWHUX Harpy3ok no FOCT P
52857.3-2007

&
<
=
=
[}
I3
=
=
=
o
=
X
S
>
~
2
)
T
=
%
: Panmanbuast Harpyska, Fg:  (-1,09-10*) H
m
E Oxpy>xHoit MoMeHT, My: 9400 H m
§ TIpononbueiii Moment, My 9400 H m
m
Kpyrsammit moment, My: 1,33'104 Hwm
s Cnsurosast Harpyska, F;: 7700 H
<
E Casurosast Harpy3ka, F,: 7700 H
) Cpennuii paguyc obeyaiiku y OTBEpCTHSL:
=
E p]
) R =D_+S+52 =18002/ (4 * 450) + (18 + 12) /2 = 1815 mMm
= " 4H 2
Cpennuit nuamerp obeyaiiku y OTBEpCTHS:
=
ol
<
2 E Jluct
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D, =Dp +5+C+5; =3600 +18+9,5+12 = 3639 MM
o ly < R, [s+3,
OKBHBAJICHTHAs TOJIIIMHA 00€YaiKH OKOJIO MITyNepa MpH :

La j .- } ¥a-C =18+min{12*80/ (3639 * (18 +12))*% 12} *1-9,5 = 11,41 mm

§, = ES+IMiNg8y ——=
D, - [s+38q

Cpenuuil TraMeTp mrTymnepa:

d, =d+s;+c, =301 +17+6 =324 mm
d,
Ay =——— =324/(1815*11,41)"* = 2,252
¢ Za
PaCCTOfIHI/Ie OT Kpas mTyuepa A0 BO3MOKHOTO KOHIICHTpAaTOpa Hal'[pf[)KeHHfI:
by, =193,1 Mmm

HpO'IHOCTB oT ﬂeﬁCTBHﬂ JaBJICHUSA

B

]

Yenosue npounoctu: Pp =1

F_ =

o =|(-0,1000) / 0,4577] =0,2185

0,2185 < 1.0. YcnoBue NpOYHOCTH BBIMOJIHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

&
<
=
=
[¥a]
[&]
S
=
=
o
=
=
]
>
=
%
)
o]
=
% OceBoe pacTATruBarouIee yCuine, I[eﬁCTByIOIlIee Ha mTyuep:

. — . 4
= F, =-Fg =—(-1,09-10*) 1,09-10
= H
s
3 9 d.

m s = =324/ (1815* (18 + 1 * 12— 9,5))"? =1,68
JR ls+ay sy o)
: 2o e oo
. @l -l8—C 51—C =min(2 * * _ * *19 _ * _ 172.
] K, = min G e it Sl 1)mm(z 1233 * (17-6)/(156,9 * (18 + 1* 12 -9,5)) * (17 - 6) / 324)"%;  _ 0,1553
= o] {5+ 1282 -c) d,
E Jlonyckaemoe 0CeBOe yCHIIME Ha HITYLEp U3 YCIOBHUsI MPOYHOCTH B MECTE MepecedeHust mTylepa ¢ obevaikoi (As = 1,68,
= K =0,1553)
= _ 2 = .10°
v =156,9* (18 +1*12-9,5)°* (1.82+24*(1+ =4,321-10
[Fal=[o] fe+ 12 52 -c) -(1.32+ 24 4K, A +001K, A2 0.155%) % 1,68 + 0.01 * 0.1553 * 1.66) H
=
o~
Bl <
2 E Jluct

N K2
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Hapy>xHblIii quameTp HaKJIaAHOTO KOJNbLA!
Dy=d+2-5+2 1, =301 +2*17+2*80 =495 mm
Dy

Ay = ——ron =495/ (1815 * (18 — 9,5))*2 = 3,985

¢ WE-C

JlommyckaeMoe 0ceBOe yCHIIME Ha MITYIEP U3 YCIOBHS MPOYHOCTH Y BHEITHEH KPOMKH HaKJIaqHOTO Kobiia (As = 3,985):

=156,9 * (18 —9,5)%* (1.82 + 2.4 * (1 +1)¥2* 3,985 + 0.91 * =3,379-10°
[Fy =[] (s- o) -{1.82 +2.4- /1413, +091 -1?;) 3.085) H

JomyckaeMoe oceBoe ycuiine Ha MITyLEp IPU HAIMYUU HAKJIaJHOTO KOJIbLIA:
[Fol= min{[Fy: Foy | =mina.32010°: 3.379.10°} =3,379-10° H
[Ipo4HOCTB OT HEWCTBUSA OCEBOM HArpy3KH:

=|1,09-10*/3,379-10°| =0,03226

Ycnosue npounoct: ¥ =1

0,03226 < 1.0. YcnoBre MpOYHOCTH BBITIOJIHEHO
IIpuBeneHHBII MOMEHT, JEUCTBYIOIUN Ha IITYLIEP:

_ _ 4
M, = I"JI% +M§ = (94007 + 9400%)"? =1,329-10" Hm

K, = min : '[G][l '](sl —c). Sld_ " 1| —min@*123.3* (17 - 6)/ (1569 * 11,41) * (17 - 6) / 324 1) = 0,2792
af-=, N

Jonyckaemblii M3rubaronii MOMEHT U3 YCJIOBHS IIPOYHOCTH B MECTE TIepeceueHH s ITylepa ¢ odeuaiikoi (As = 2,252, K =
0,2792):
d =156,9% (18 +1*12-95)°*324/4*  _ 157 1
[0, ]=[o]-fs+ 1, -5, - == Lﬁl.9+ 20- 0+, A, +001.K -:-'E) (4.9+20%(1+02792)2 %2252 +0.91* _
H 4 e )
4 0,2792 * 2,252?)
Jomyckaemblit U3rubaronnii MOMEHT U3 YCIIOBUS MPOYHOCTH Y BHEITHEH KPOMKH HAKIaHOTO Koublia (As = 3,985):

o]
= _ 2 112 = 104
s Dy (4 :] —156,9% (18 —9.5)2* 495/ 4% (49 +20* (L +1)2*  =4297-10* H
i [0, ]=[a] [ -cF = D+ 20T A + 091K Soar, 01+ 3 0057 N
§ JlommyckaeMsblii M3ru0aromuii MOMEHT IPH HAJTMYHH HAKJIaJHOTO KOJIbIIA:
E( [, |= min {[My; My, | =minf6.027:10°; 429710} = 4,297-10* Hm
= [IpoyHOCTH OT HEHUCTBUS MU3TUOAIOIINX MOMECHTOB!
: i
= By = =11,329-10" /4,297-10"| = 0,3094
= My,
=
2 Vcenosue npounoctu: Fy, %1
= 0,3094 < 1.0. YciioBre NpOYHOCTH BBITIOJHEHO
=~ IIpoYHOCTE OT COBMECTHOTO JICHCTBUS HATPY30K:
ol
~ fmax (JI;I:P +d, |-, .l |:I:P -02-®, |)+ b, max(]0.2185 +0,03226]; [0,03226]; [0,2185 - 0.2 * 0,03226] ) +0,3094 = 0,5601
m
E Ecmu F, <0, To 3HaK @, MEHsIETCS Ha TIPOTHUBOTIOIOXKHBIH.
§ VYcinoBre NpoYHOCTH: e (JEI?P +¢'z|‘, |EI:\= i |¢'P -02 %, D+ EI:'h =1
m
0,5601 < 1.0. YciioBue MpOYHOCTH BBIIOJIHEHO
< MaxkcumanbHBIE IPOJIOTBHBIC PACTATUBAIOIINE HAPSDKEHUS B IITYIEPE:
&
< = * * 104
S p(d+s) 4-M, F, =(-0,1000) * (301 +217)/(4 (17-6)) +4%1,329-10 I
= o= - + (3,142 * (301 + 17)2* (17— 6)) + 1,09-10* | (3,142 *
3 4olsy-c.) mfdrs) (s-c) mld+s) - @on+ir~ar-6) 15,49 MIla
E[ Ecnu F, co3gaeT cxumaroniee HallpspKeHUE, €€ CIeAyeT IPUHATh PaBHOM HYJIIO.
é VcnoBue npoyHOCTH: T £ ['3]1
15,49 MIla < 123,3 MIla. YcnoBue MpOYHOCTH BBITIOJTHEHO
=
sl =
=l <
% E Jlucr
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Pacuér B ycinoBusix ucnbiTanuii (I'mapoucnbiTaHus)

YciaoBusi HArpy:KeHUsi NPU MCHBITAHUSAX:

Pacuérnast temneparypa, T: 20 °C

PacuérHoe BHyTpeHHee u30bITOYHOE naBieHue, p: 0,5633 Mlla
PacuéeT ykpenneHusa orBepctusa no NOCT P 52857.3-2007

Ceoilicmea mamepuana 31emenma, Hecyuiezo winmyuep
Jormyckaemsie HanpspkeHus i Matepuaia 0912C npu remmnepatype T = 20 °C (ycIOBHS THOPOUCIIBITAHHH):
[6]°= n* Ryzo /Ny = 1*300/1,1= 272,7 MIla
Monyns npoaonsHON ynpyroctu npu teMmnepatype 20 °C:
E= 1,99-10° MIla

Ceoiicmea mamepuana wimyuepa
Jomyckaemsre HanpspkeHus it Matepuana 091 2C (KI1245) Gr. mpu temmnepatype T = 20 °C (ycIIOBHSI THIPOUCTIEITAHUH):
[6]°= N* Rezo/ Ny = 1*245/1,1= 2227 MIla
Monyns nIpoaoibHON yrpyrocTtu npu tTeMmepatype 20 °C:
E;= 1,99:10° MIla

Ceoiicmea mamepuajia Kojisua
Jormyckaemsie HanpspkeHUs i Matepraia 0912C npu remmnepatype T = 20 °C (ycIOBHS THIPOUCIIBITAHHH):
[6]°= N* Reo/ Ny = 1*300/1,1= 272,7 MIla
Monyns IpoaoibHON yrpyrocTu npu Temmepatype 20 °C:
E,= 1,99:10° MIla

g PacuéTHas ToJNIMHA CTEHKU LITyLEpa:
=
= prld+2-c,)
A s = =0,5633* (301 +2*6) / (2*222,7*1-0,5633) = 0,3963 MM
2 2] @-p
E( Jomyckaemoe gaBieHHe AJIS MaTpyOKa mITyrepa:
= [p]=3'['3]1"¢'1'(51—'35:] . o 1519

. Fr——y = 2%2227*1*(17-6)/ (301 +17 +6) =15,12 MIla
=
Q| 15,12 MIla > 0,5633 MIla
:.( 3axiroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINIOJIHEHO
S PacuérHbiif AMaMeTp BBITYKIIOTO 3UIMITUYECKOTO JHUILA!
m
= 2 2 2
~ = D_ 1- 4-w-RH2 =18007/ (2 * 450) * (1 —4 * (1800% — 4 * 450°) * 0?/ 1800%)*> = 3600 MM
] P 2H ot
M PacuérHas TONIIMHA CTEHKH HECYIIETO AJIEMEHTa B MECTE PAaCIIOIOKEHHS IITyIepa:
o
= Sp = 1,86 Mmm
§ PacuérHrbiii nnameTp oTBepCcTHA (OCH MITYIIEpa COBMAAAET C HOPMAJIBIO K IIOBEPXHOCTH B IIEHTPE OTBEPCTHA):
™
A dp =d+2-c; =301+2%6 =313 MM
< PacuérHblii AMaMeTp OJMHOYHOTO OTBEPCTHS, HE TPEOYIOMIETO YKPETUICHNS:
s
= §-¢ 12
= dy=2-| —-0,8|-JDp (s-c) =2*((18-95)/1,86-0.8)* (3600 * (18 -9,5)" = 1319 mm
E dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO
é PacuérHas nnvHa BHEIIHEH yacTu mTylepa:

lip =mjn[11; 1.25. \.'rlid+ 2-c, ) s —c, )] = min{ 114; 1.25 * (301 + 2 * 6) * (17 - 6))"’} = 73,35 MM

=
ol =
=l <
% E Jluct
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OmHuouwienus 00nycKaemovix HaANPANCeHUl

Jlns1 BHEITHEW YacTH mTynepa:

1 = mitna100; [G]l =min{1.0, 222,7/272,7} =0,8167
2 2 -[Ij_]- 1

[uprHa 30HBI YKPETUICHUS:

L,=.D, ls—¢c] =(3600*(18-95)" =174,9 Mmm

P
Pacuérnas mumpuna xomibua:

121:- = 111.1':{1[12 ; In'DP lay + 8- cl] = min{80; (3600 * (12 + 18 —9,5))"*} = 80 MM
JIIst HaKJ1aTHOTO KOJIbIIA:
1 g = min 1,I:|-,-[—]-[D]2 =min{1.0,272,7/2727} =1

G

PacuéTtHas niuHa BHYTpEHHEH 4acTu IITYyLepa:

lap = min{l3; 0.5 fld+2 ;)55 — e —c:ﬂ]] = min{ 0; 0.5 * (301 +2* 6) * (17~ 6 - 0))*%} = 0 MM
PacuéTtHas muprHa 30HbI YKPEIUICHUS:

lp = LD =174,9 mm

PacuéTHeIi TnaMeTp OTBEpCTHS, HE TPEOYIOIIETro JONOIHUTENEHOTO YKPEIUICHNUS:

tdop =04 fD (s—c) =04*(3600*(18-95))" = 69,97 Mm

1+11p (s = o) K1 +lap sy kg Hlap (52— —cq ) s

1, -lz—¢
V = min 91, — ( - 32 1
_ ey
14052 L s @ e
I Dy o1 L

«
= =min{l; [1 + (73,35* (17— 6) * 0,8167 + 80 * 12 * 1 + 0 * (17 — 6 — 0) * 0,8167) / (174,9 * (18 — 9,5))] / [1 + 0.5 * (313 — 69,97) / 174,9 + 2 * (301 +
;I 2*6)/3600*1/1*73,35/174,9] = 1,182}

3 =1
=
< b
2K, (s-cdg o
= [p]P = 1 W =2*2*(18-95)*1*272,7*1/[3600 + (18—9,5)*1] = 2,57 MIla
Dp +|:s— c)-?
=

1)

= .
d

= i
= r
E 12 :.:_"_' b
o I, [ 3
-z s
e v
= o !| i R

s ¢

I
s OTBepcTHE CUMTAETCS] OAMHOYHBIM, ecin Omkaiimee k HeMy otsepctre ltynep I' DN150 He oxa3siBaeT Ha HETO BIHSI-
= HUS, T.€. PACCTOSHIE MEX/y Hapy>KHBIMH ITOBEPXHOCTSIMHU COOTBETCTBYIOIINX IITYIIEPOB yIOBJIECTBOPSIET YCIOBHUIO:
=
g b JD; (s—0) + JD; (-} =(3600*(18-95)" + (3117 * (18- 95)** = 337,7 mu
= YcioBre He BBITIOHEHO, TPEOYeTCsl JOTIOHUTENBHBIN PACUET YKPETUICHU M.

o
=
K3 =1
=
ol =
=l <

% E Jluct
2| 3 K-5.00.00.000 PP 106
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

o W

Ll G- w55 %2ty (s -ef - chl g +Hfp (sf - el +1% s xf +15 G5 -ef-ef) 9
b-(s-¢)

Yy = minql;

D1;, p] b D!; el b

dp, +dp d'+2.c¢0 gt 1 d+2-¢" o 1f
K3[D.E+ P d"]ml[—cs-"’ e . i

=min{l; (1 + [ (73,35 * (17— 6) *0,8167 + 80 * 12 * 1+ 0* (17— 6 0)*0,8167 + 29,06 * (11—7,65)*0,9333 +0*0* 0+ 0 * (11— 7,65
0) *0,9333) / (273,1* (18 —95)])/( 1* (0.8 + (313 + 171,1)/ (2*273,1) + 2*[(301+2*6)/3600*1/1*73,35/273,1 + [(146+2*7,65)
/3117*1/1%29,06/273,1] ))=0,9957}

=0,9957

o] = 2K, (-9 -9 ]
05-|Df +Dp)+[s-c)- ¥y

Homyckaemoe nasienue [p] = min{ 2,57; 2,742} MIla

2,57 MIla > 0,5633 MIla

3axmoueHue: Y cJ0BUe IPOYHOCTH H YCTOHYHBOCTH BBIIIOJIHEHO

[Tnomans, HeoOXoAUMAs I YKPEIUICHUS OTBEPCTHUSL:

Wy =2*2*(18-9,5)*1*272,7/[0.5 * (3600 + 3117) + (18 — 9,5) * 0,9957] * 0,9957 = 2,742 MIla

Ap =050, - dy ) sy =05+ (313-69,97) %186 =0,226:10° M2

Pacrnonaraemast momane yKperieHus: OTBEPCTHS:

Ay =1y '{51‘5]1:- - CS]-II +lap 8y 2 +ly -|IS3 -, - csl:l-13 +1p -[s—sp - c]
=73,35* (17— 0,3963 - 6) * 0,8167 + 80 * 0 * 1 + 0 * (11 — 6 —0) * 0,8167 + 174,9 * (18 -1,86 — 9,5)

=0,002757 m?
A, =0,226-10" m?<0,002757 m?
3aKn10quMe: YCJIOBI/IB IIpO‘lHOCTI/I BBIINOJIHEHO

JIuct
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UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

Tun 3JIEMEHTA, HECYIICTO IITYLCP: Z[HI/IHIC SJIITHITHYCCKOC

Tun wrynepa:

Irynep I' DN150

IHryuep I' DN150

rynep I

Juurie smuntudeckoe (BepxHee)

[Ipoxonsamuii ¢ HakJIaAHBIM KOJIBLIOM

A

MaTepHan HECYHICIO 3JICMCHTA!

TonuuHa cTeHKN HCCYHICTO 3JICMCHTA, S:

CymMa nprubaBoK K CTEHKE HECYILETo 31eMEeHTa, C:

Marepuan mrynepa:

Bryrpennnii nuamertp mrynepa, d:

ToJHa CTEHKU WITYLEPA, S;:

CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKII0Yast KOPPO3uio), Cs:

JumnHa mrynepa, 1y

Cwmemenue mrynepa, R,

Yron noBopora mryuepa, 9:

IosmyueHHsIH yroa HaKkJIOHA IUTYLEPA, Y:

JiHa BHYTp. 4acTu mrynepa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg'

Marepuan koJsbLa:

520 MM
90 °
(-19,31) °
0 MM

0 MM

09r2cC

09r2c

18 mm

9,5 mm

09I2C Gr.I'OCT 19281
146 mm

11 mm

7,65 MM

105 mm

Wzm) Jlucr Ne moxym.
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upwuna kobia, 15 80 MM
TonmpHa KOJBLA, Sy 12 mMm
MuHHMaJIbHEIA pasmep cBapHoro msa, A: 1 MM
MuHUMAaNIBHEIN pa3sMep CBapHOTO 1iBa, Ayl 1 MM

MuHUMAaTBHEIN pa3sMep CBapHOTO 1Ba, Ay: 1 MM
PacuérHble mapaMeTpsl pasMeleHus ITyLnepa:
Bmwkaiimmii wrynep

HaszBanue mrynepa: HItynep B DN300
Paccrosiare 10 creHku Omkaiiiiero mryepa, b: 2741 My
VYron f: 0°

KoapunmenTsr npoYHOCTH CBapHBIX IIBOB:
IIpononbHBIM OB WITYLIEpA:

¢ =1
[[ToB o0eyaiiku B 30HE BPE3KH IITYIIEpa:

¢ =1
PacuéTHblil 1uaMeTp BBITYKJIOrO JUIMITHYECKOTO JHUIA:

2 2 2
D, = D_".{l_ 4'@'?‘1“2 =18002/ (2 * 450) * (1 — 4 * (1800 — 4 * 450%) * 5202/ 1800 = 3117 MM
2-H D

Pacuér B pacuyéTHBIX YCJIOBHUAX

YciaoBus HArpy:KeHHs:

Pacuérnast temneparypa, T: 150 °C

PacuérHoe BHyTpeHHee n30bpITOuHOE navienue, p: 0,4 MlIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 31emenma, Hecyuwye2o wimyuep
Jonyckaemsble Hanpspkenus 11 Marepuana 091 2C npu temnepatype T = 150 °C (pacuérHble yciioBus, KOpPO3HOHHAS
cpena, rpymnma anmnapata 111, IV):
[6]= min( Rex/ nt; Ry / Ng) = min{256,5/1,6; 430/2,6}= 160,3 MIla
Monyns npofoibsHO# ynpyrocty npu temneparype 150 °C:

E= 1,86:10° MIla

Ceoiicmea mamepuana wimyyepa

Honyckaembie Hanpspkenus uit Marteprana 0912C Gr.'OCT 19281 npu remmnepatype T = 150 °C (pacuérHsie ycnoBus,
KOppO3HOHHAs cpefa, rpynmna anmapara 11, IV):

[6]:= min( Rey/ nr; Ry / Ng) = min{231/1,6; 430/ 2,6}= 144,4 MIla
Monyns npoonsHO# ynpyrocty npu temmneparype 150 °C:

E,= 1,86:10° MIla

JIuct

K-5.00.00.000 PP 109

Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

Ceoilicmea mamepuana Koivya
Jomyckaembie Hanpspkenus 1yt Matepuana 091 2C npu temneparype T = 150 °C (pacd€THble yCIoBUs, KOPPO3UOHHAS
cpena, rpymma anmapata 11, IV):
[6],= Min( Rex/ nt; Ry / Ng) = min{256,5/1,6; 430/2,6}= 160,3 MIla
Momyns pooiapHO# yrpyrocTH mpu temmeparype 150 °C:
E,= 1,86:10° MIla
Pacu€rHast TONIIKMHA CTEHKH MITYIIEPa:
pld+2 o) 04* (146 +2* 7,65)/ (2* 1444 * 1-0,4) = 0,2238
S, = =0,4* +2*7, b A*1-0, =0, MM
P2 'FI; P-F
JomyckaeMoe AaBiicHHE IS TAaTpyOKa ITyIepa:
4[]y -y -(1- )
bl = —— -
+8 +¢,
5,875 MIla > 0,4 MIla

3akrodeHre: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO
PacuérHpIil TEaMeTp BBIMYKIIOTO SIUIHIITHYECKOTO THHIIA:

= 2%1444*1* (11 -7,65)/ (146 + 11 + 7,65) =5,875 MIla

2 2 ]
o= :]n:j_H'“Jl_ 4.wﬂm2 =18002/ (2 * 450) * (1 — 4 * (1800 — 4 * 450?) * 5202 / 1800%)"2 = 3117 mm

PacuérHast ToNImMHA CTEHKH HECYIIEro JIEMEHTa B MECTE PacIoIOKEHHs ITyIepa:

Sp = 1,945 mm
PacuérHblii tuaMeTp oTBepCTHs (CMEIIEHHBIN MITYIEP HA JIUTMOTUYESCKOM JHUIIE):

d+2-c,

Dy

PacuéTHbIi TMaMeTp OANHOYHOTO OTBEPCTHSI, HE TPEOYIOMIEro YKPEIUICHHUS:

g-c
dp=2-| — -0, (8=d) =2*((18-9,5)/1,945-0.8) * (3117 * (18 - 9,5))** = 1162
0 [SP ] -\.Ilﬁp (s-c) (« ) ) * ( ( ) MM
dp < do: Yc10BHE NPOYHOCTH BBINOJTHEHO

Pacuérnas nnuHa BHELIHEW YyacTu MITyLepa:

[3 Ry ]2 =(146 +2*7,65) / [1— (2 * 520/ 3117)]*2 = 171,1 Mm

L =mjn[11; 125 fld+ 2 ¢, ) (51 —c, )] = min{ 105; 1.25 * (146 + 2 * 7,65) * (11— 7,65))*%} = 29,06 Mm

OmHuouienus 0OnYcKaemovix HanpsHceHu

Jlns BHeIIHel yacTu mryuepa:

=}

= min+1,0; =min{1.0, 144,4 / 160,3} = 0,9006
" { Tﬂ}' { :
I[TupuHa 30HBI YKpPEIUICHHUS:

Ly= DP- g—e] =(3117*(18-9,5)" =162,8 MM

Pacuérnas mmpuHa KoJbLa:

1;.P =m.1'n{12; I"Dp -isg +8- cj] =min{80; (3117 * (12 + 18 - 9,5))Y3} = 80 MM

I[J'IH HaKJIaJHOI'O KOJIbIa:

14 = minal0; =, =min{1.0, 160,3/160,3} = 1
i&)

PacuérHas JyiMHa BHYTpEHHEH 4acTy TyLepa:

lap = mjn{l3; 0.5 Jld+2c,) (5 —c. —'351)] = min{ 0; 0.5* (146 +2* 7,65) * (11— 7,65 0))"’} =0 MM

PacuérHas muprHa 30HbI yKpPEIJICHUS

JIuct
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I, =Ly =1628mm

Pacuérnprit JAUaMETp OTBEPCTUS, HE IpeGy}()mero JAONOJIHUTCIIBHOTO YKPCIIJICHHUSA

tdop =04 Dy (5—C) =04*(3117*(18-95))" = 65,11 Mm

+11p (s —c) g1 +lap sy ka +Hlap (s —c—cg ) xa

1, -ls-¢
¥ = minsl; o Eajz 1
- Y
1+05. 2 P K, I )
Ip Dy w1 L

=min{1; [1 + (29,06 * (11 — 7,65) * 0,9006 + 80 * 12 * 1 + 0 * (11— 7,65 — 0) * 0,9006) / (162,8 * (18 —9,5))] / [1 + 0.5 * (171,1 — 65,11) / 162,8 + 2 *
(146 +2*7,65) /3117 * 1/1* 29,06 / 162,8] = 1,307}

=1

[P]p _ 2-K g (s- |:j]-|:|:|-|:|3:|.v

=2*2*(18-95)*1*160,3*1/[3117 + (18 -9,5) * 1] = 1,744 MIla

DP +|Is— cj-?
df 8] d"
i L
15 B
L
L] - SEI -
\'_ ! m_D{:- | D;_;j{- A

s OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiimee k HeMy orBepctre Lltyriep B DN300 He oka3siBaeT Ha HETO BIIHS-
= HUS, T.€. PACCTOSIHUE MEKY HapyXHBIMHU ITOBEPXHOCTSIMH COOTBETCTBYIOIIMX MITYLIEPOB yJOBJIETBOPSET YCIOBHIO:
=
§ b= 1.(]:'1: E-co)+ 1.(]:'1: fz—g) =(3117* (18-9,5))"” + (3600 * (18 - 9,5))"* = 337,7 mm
E( YcnoBue He BBIOIHEHO, TPeOyeTcs JONOTHUTENBHBINA PacuéT YKpETICHUH.
o
=

K3 =1
¥
&
<! [ i (17 o) R LG 85 %3ty s —ol-eh)ag +gp (- e xfy + 1 s xd + 1 (-l -l
e : b-(s-¢
E .I;.;rl = 1itl 1, [: :I

dp +dp d'+2-cf @f lip d°+2cf @f I

ol K3 D.E+P—dp +K1 —rsir_P+—'5qJ_”£
Z‘ ' DP g h DP g h
m
= =min{1; (L + [ (29,06 * (11— 7,65) * 0,9006 + 80 * 12 * 1 + 0 * (11— 7,65 0)*0,9006 + 69,93 * (16 —6) *0,7879 + 80 *12*1+0* (16— 6
< ~0)*0,7879) / (274,1* (18 —9,5))]) / ( 1* (0.8 + (171,1 + 313) / (2 * 274,1) + 2*[(146 +2*7,65)/3117*1/1*29,06/2741 + [(301+2*
8 6)/3600*1/1*69,93/2741] ))=1,207}
aa} -1
: g
< 2K (s-drglo
a 6] = L W1 =2%2%(18-95)* 1% 160,3/ [0.5* (3117 + 3600) + (18 - 9,5) * 1] * 1 = 1,619 MIIa
; 05-|Df +Dp)+s-c) ¥,
2 Honyckaemoe nasnenue [p] = min{ 1,744; 1,619} MIla
= 1,619 MIla > 0,4 MIla
é 3akiroueHue: Y ca0BUe MPOYHOCTH U YCTOHYMBOCTH BBINOJTHEHO
5
=1
Fls
% E JIucr
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Pacuer Ha npouyHocTh Mo MK3J
Pac4yéT B pac4Y€THbIX yCIIOBUAX

YcaoBus HArpy:KeHHs:

Pacuérnas remneparypa, T: 150 °C
PacuérHoe BHyTpeHHee n30bITOUHOE MaBineHue, p: 0,4 Mlla
KopposuonHas cepoBopopopocoaepxainas cpena:  [a

I'pynna annapata: ", v

Harpy3ku Ha mTyuep (B cucTeMe KOOPANHAT anmnapara):

«
&
s
=
=
3 Fx, HF,, HF,, HM,, HmM,, H™ |[M,, HwM
=
=)
¢ 3400{3400{4800{2400 2400 3400
=
= Jonyckaemsbie HanpsiskeHus B coorBercTBUM ¢ 'OCT P 52857.1-2007 u
>
5 I'OCT P 52857.10-2007
Z_ YposeHb pa3duBku - 1
E Koaddunurenr 3anaca, yuursiBaronuii yposens pazousku: Ky = 1,3
S Ceoiicmea mamepuana 3nemenma, Hecyuye2o wimyuep
é Jlomyckaemble pacTsIruBaroliye HanpspkeHus npu temmneparype 150 °C B ycnoBusix KOppo3HOHHO-aKTUBHOM Cpefbl, TpyI-
= na anmapara III, IV:
=
3 . 1 . |Ry Rn i
aa} [S'= — mming—;——r=1/1,3*1*min (256,5/1.6; 430/ 2.6)= 123,3 MIla
En la 24
o Homunanbszele nonyckaemsle HanpsbkeHus it Mmarepuana 0912C npu remnepatype 150 °C:
<
= [=]
= [s]= = = 171/1,3= 131,5MIla
5 n
E( Moaynb npo1oNIbHOM yrpyroctu npu Temmepatype 150 °C:
= E= 1,86:10° MIla
5
ol <
Bl <
2 E JIucr
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Ceoiicmea mamepuana wimyyepa

Jlomryckaemble pacTSTUBAIOIINE HAPsDKEHHS pu Temriepatype 150 °C B yCnoBHsIX KOPPO3NOHHO-aKTHBHOM CPEIBl, TPYI-
na anmaparta 11, I'V:

1 _[R, E .
[s]; = K—-n-m{ﬁ;ﬁ}= 1/1,3*1*min (231/1.6;430/2.6)= 111,1 MIla

m
HomwunanbHbie monyckaemsie Hanpsokerus 11 matepuana 091 2C Gr.'OCT 19281 npu temmeparype 150 °C:

[=],

m
Momyns pooapHO# yrpyrocTH mpu temmeparype 150 °C:

E;= 1,86:10° MIla

[sl. =

= 154/13= 118,5MlIla

Ceoiicmea mamepuajia Kojibvua

JlommyckaeMBble pacTSTUBAIOIINE HAPsDKEHMS pu Temriepatype 150 °C B yCnoBHsAX KOPPO3NOHHO-aKTHBHOM CPeIbl, TPYI-
na annapata III, IV:

s _ 1 ; Re_Rm _ * 1 % i i _
[s] —K—'T]'Imn T 26 - 1/1,3*1*min (256,5/1.6;430/2.6)= 123,3 MIla

m
Homunanenele nonyckaemble HanpspkeHus 11t Matepuana 0912C npu remneparype 150 °C:

[o],

m
Monynbs pooaBHON yIpyrocTu mpu tTemmeparype 150 °C:

E,= 1,86:10° MIla

[s], = = 171/1,3= 131,5MIIa

Puc. 1. Koneuno->neMeHTHAsI MOJIEINb y3J1a BPE3KH

JIuct
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|
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—
=

(LN O i Do T ]}
f i)
D S I

D
)

A

Puc. 2. DxBuBaJeHTHBIE MEMOpPaHHBIC HANIPSDKEHUS OT COBMECTHOTO AeHCTBUA CHII U JaBneHus, Mlla.
3aKIroucHHUE:

Jnst Hecyiero aneMeHTa Cmime: = 75,11 MIla < 1.5[s] = 197,3 MIla.
VYenosue npoynocty BBIIIOJIHEHO.

Hust mrynepa  Tmlme: = 110,2 MITa < 1.5[s]; = 177,7 MIla.
VYenosue npoynocty BBIIIOJIHEHO.

(RN N

| B
SR
=t

A

Puc. 3. O6mue (MemOpaHHBIE 1 H3TUOHBIE) HAIPSDKEHNUS Ha BHEITHEH noBepxHOocTH, MI]a.
3aKIroucHHUE:

Jnst Hecyiero sneMedTa  Tphme = 183,2 MIla < 3[s] = 394,6 MIla.

K-5.00.00.000 PP
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VYenosue npounocty BBITIOJIHEHO.

st wrynepa  Clmh mae =

2951 MIla < 3[s];= 3554 MIla.

VYcnosue npounocty BBITIOJIHEHO.

|
b
Nﬁﬂ'\lm
b mEe
[==To R L )

[EATe Y TN Ty

|
= LU =D
i e

A

Puc. 4. O6mue (MemOpaHHBIC 1 H3THOHBIC) HATIPSHKCHUS HA BHYTpeHHEH moBepxHOoCcTH, MI]a.

3aKIroYeHHne:

st Hecytero sneMenTa  Oph ma =

Ycenosue npounocty BBITIOJIHEHO.

Jna mrynepa  imh ms =

188,6 MIla < 3[s];= 355.4 MIla.

VYcnosue npounoctu BHITIOJIHEHO.

.

RO T T

|
]
=l

|
[ARTRATL e tea T ]
[y P T PP

141,9 MIla < 3[s]= 394,6 MIla.
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Puc. 5. O61mue (MeMOpaHHbIe ¥ M3rMOHBIE) PACTATMBAIOIINE HANPSDKEHHS Ha BHYTpeHHeH noBepxHocty, MIla.

3aKIro4YcHHE:

118,8 MIla < 3[s]*= 370 MIla.

s vecymiero anemMenTa  Timwr =
VYcnosue npounoctu BBITIOJIHEHO.

Js mrynepa Simmm = 126,3 MIla < 3[s]°= 333,2 MIla.

Ycnosue npounocty BBITIOJIHEHO.

|
—
=
=1

|
= e e L OO0,
REARESE
== T

Puc. 6. MemOpaHHbBIC paCTATHBAIOIINE HANIPSIKCHUS OT COBMECTHOTO JICHCTBUSA CHiI 1 AaBieHus, MI]a.
3axIo4YeHue:

68,27 MITa < 1.5[s]’= 185 MITa.

Jns Hecymero aneMenTa Tmmm =
VYcenosue npounocty BBITIOJIHEHO.

Jns wrynepa Tlinmee = 1075 MIIa < 1.5[s],°= 166,6 MIla.
Ycnosue npounocty BBITIOJTHEHO.

Oouree 3aK/I04eHHEe: Y CI0BUS MPOYHOCTH BhINOJIHEHBI.

Hdonyckaemble UHAMBUAYaNbHble Harpy3ku Ha WTyLep Npyu OTCYTCTBUM

aencreus OCTarnbHbIX, BKInO4Yaa gaBneHue

Fx, H Fy, H

F,, H

My, Hm |[My, Hm |[M;, HMm

p, Mlla

Iloamnuce 1 narta

uB. Ne no.

19744.4

2,592-10*

5,217-10*

2,491-10% | 7127

1593

o417

1,474

* HpI/I MPEBBINICHNN 11000r0 KOMIIOHEHTA Tpe6yeTc91 YCUJICHUE BPE3KU, 1160 YMEHBUICHUE HAI'PY3KHU

[onyckaeMble Harpy3Kku Ha LITyLiep NPy pacYeTHOM AaBNeHun

Fx, H

Fy, H

F, H

My, HwM

My, H m

M,, HwM

p, MIIa

4722

9502

4537

1298

290,1

986,6

0,4

*k HpI/I MNPEBBIMNICHUN OJHOT'O WJIN HECKOJIbKUX KOMIIOHCHTOB H€06XO,Z[I/IM ﬂOHOHHHTeHBHBIﬁ pacqéT Ha IMMPOYHOCTb
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Pacuyér B pac4éTHBIX YCJIOBUAX (HAPYKHOE JTaBJICHUE)

YciaoBusl HATPY/KEHUA:

Pacuérnast temneparypa, T: 180 °C

PacuérHoe HapyxHOe n30bITOuHOE nasienue, p: 0,1000 MIla
PacuéeT ykpenneHusa orBepctusa no NOCT P 52857.3-2007

Ceoiicmea mamepuana y3nemeHma, Hecyuieco uimyuyep

Jomyckaemsre HanpspkeHus i Matepuana 091 2C npu remnepatype T = 180 °C (pacuérHple ycmoBus (Hapy»KHOE JTaBie-
HHE), KOPpPO3UOHHAS cpefa, Tpymma ammaparta II1, IV):

[6]= min( Rex/ nt; Ry / Ng) = min{251,1/1,6; 4354 /2,6}= 156,9 Mlla
Monyns npoaonsHON ynpyroctu mpu Temmneparype 180 °C:
E= 1,83-10° MIla

Ceoiicmea mamepuana wimyyepa

JHomyckaemsre HanpspkeHus st Matepuana 0912C Gr.'OCT 19281 npu temneparype T = 180 °C (pacuéTHbIe ycaoBUsA
(HapyxHOE aBJIeHHUE), KOPPO3UOHHAS cpefa, rpymma ammapara 11, IV):

[6]:= min( Ret/ nt; Ry / Ng) = min{225,6/1,6; 4354/ 2,6}= 141 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 180 °C:
E.= 1,83:10° MIla

Ceoiicmea mamepuaiia Kojisua

Jomyckaemsre HanpspkeHus i Mateprana 091 2C npu remmnepatype T = 180 °C (pacuérHple ycmoBus (Hapy»KHOE TaBie-
HHE), KOPPO3HOHHAsI cpeAa, rpymma anmaparta 111, 1V):

[6],= min( Rex / ny; Ry / Ng) = min{251,1/1,6; 435,4/2,6}= 156,9 MIla

o]
§ Monysb MpoAoNbHON ypyrocTy mpu Temmneparype 180 °C:
= E,= 1,83-10° MIla
2 PacuérHas TonmmpHA CTEHKH IITYIEpa:
E
S i (d” 'CSJ 0,1000 * (146 + 2 * 7,65) / (2 * 141 — 0,1000) = 0,05722
Sy = =0, * +2*7, * -0, =0, MM

= Ip 7. ['3]1 —p

- JlommyckaeMoe Hapy>KHOE AaBJICHUE M3 YCIOBHSI TPOYHOCTH:
S
& B,=mindl 0, 945 d d 2

= My 780 —- J——————— " = min{1.0,9.45* 146 /138 * (146 / (100 * (11 -7 =

2 1 1, 100 (5 —en) min{1.0, 9.45 * 146 / 138 * (146 / (100 * ( 65)Y3 =1
E JlomyckaeMoe Hapy>KHOE JaBJICHUE sl aTPyOKa ITynepa U3 yCAOBUs YCTOHYUBOCTH:
2 0210798, ¢ [100 (s -3 ]

] [0l = S— = 20.8*10° *1,83-10°* 146/ (2,4 * 1 * 138) * (100 * (11— 7,65) / 146 )5 =13,38 MIla
é ﬂ}..- -B 1 11 d
=
S JlommyckaeMoe Hapy>KHOE JaBjICHUE IS MaTpyOKa IITyepa U3 yCIOBHUS MPOYHOCTH:
I~
2 [pln = S ) 2%141* (11— 7,65)/ (146 + 11 - 7,65) =6,325 MII

n- " 5 - - =2* * -1, + -7, =6,
d+(5;-c,) a
g
<
= [p] =
a = 6,325/ (1 + (6,325 / 13,38))12 =5,719 MIla
S
=
5
= 5,719 MIla > 0,1000 MIIa
3akiroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYHMBOCTH BHINOJIHEHO

= PacuérHpIil TUaMeTp BBITYKIIOTO SJUTHIITHYECKOTO JHHUIIIA:
ol <
=l <
% E Jluct

o
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P 2H

PacuérHriii nnameTp oTBepCTHA (CMEMIEHHBIN IITYNEp Ha SJUTHITHICCKOM JTHHUIIE):

4 4 2
= b Jl - 4. (L -4-H%) Rﬂf =1800%/ (2 * 450) * (1 — 4 * (18002 — 4 * 450%) * 5202 / 18004 = 3117 mm

d+d e,

PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

I =ﬂ11'n[11; 1.25. \I.f(dJr 2-c, ) s —c, )] =min{ 105; 1.25 * ((146 + 2 * 7,65) * (11 - 7,65))*%} = 29,06 MM

OmHuouwieHus 00NyCcKaemvlxX HaANPAHCEHU
Jlns1 BHEIIHEH yacTu mryuepa:
. [5h] _
1 = ming10; =min{1.0, 141/ 156,9} = 0,8984
]
IITupuHa 30HBI YKpEIUICHHUS:
Ly=.D, [s—¢] =(3117*(18-95)" =162,8 mm

P
Pacuérnas IIMpHHAa KOJIbLA:

lgp =1r|.1'n[13; ,u'DP- 8y + 8- ci] = min{80; (3117 * (12 + 18 - 9,5))¥%} =80 MM

Jlns Haky1aJHOTO KOMbLA!

1a = minal0; =L =min{1.0, 156,9/156,9} = 1
T

PacuérHas juiMHa BHYTpEHHEH 4acTy IITyLepa:

Iy, = {13, 0.5 Jd+2 c. )53 cs—cﬂj] =min{ 0; 0.5 * (146 + 2 * 7,65) * (11 - 7,65-0))"”} =0 mm

«
§ PacuérHas mmpuHa 30HBI YKPETUICHHS
= — —
P lp =L, =1628wmm
E PacuérHblil TaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:
=
é dyp =04 .fﬁp 8—£) =04*(3117* (18-9,5)" = 65,11 mm
X
=l . hp (s —cg) k1 +lap sz %2 +laplss—co—ea ) %3
:.I . IP -(s— n:::l
2 V =i 41; 3 v i

. - + .
B 1405 P LK, G
= Iy Dy Iy
2 =min{1; [1 + (29,06 * (11 — 7,65) * 0,8984 + 80 * 12 * 1 + 0 * (0 — 2 * 7,65) * 0,8984) / (162,8 * (18 —9,5))] / [1 + 0.5 * (171,1 — 65,11) / 162,8 + 2 *
2 (146 + 2 * 7,65) / 3117 * 29,06 / 162,8] = 1,307}
:S.: =1
=
I~
oa)

2K, (s- ) [o]
[p]P = — W =2%2%(18-9,5)*156,9 * 1/ [3117 + (18 —9,5)* 1] = 1,707 MIla
= Dp+ s - cj Y
g I[onyCKaeMoe HapYKHOE JJaBIICHHE:
=
| A
% [[F]p ]2 =1,707/ (1 + (1,707 / 0,4813))*2 = 0,4632 MIla
+

=
ol <
Bl <
% E Jluct

o
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rae [P]g — nomyckaeMoe HapyKHOE AAaBICHHE B MPEIEIax YIPYroCTH IS JJIEMEHTa, HECYIIEro mTyIep (cM. pacuéT die-
MeHTa “J{HuIe smmmnTrudeckoe (BepxHee)”)

83 I
L

)

N D kA

OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Onmmkaiimee k Hemy oTBepcTre LITyriep B DN300 He oka3pIBacT Ha HEro BIIHS-
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU TIOBEPXHOCTSIMH COOTBETCTBYIOMINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

b fDy (s-9) + D) (s-c) =(BLI7*(18-95)"+ (@600 * (18- 95)* = 337,7 v

YcnoBue He BBIIOIHEHO, TPeOyeTCs JOMOIHUTENbHBIN PacyéT yKpEeIICHHUH.

K3:l

L W

+1ip'ESi-CEJ'IiHép'SE'IE +1gp s -l - el ) x g+l (s - el — el gy +1%, 85 xS+ (5 el
b-(5-1¢)
p+dp d'+2-¢f lip d7+2.cf 1f
K, ngy 2t +K, SR i
D b D} h

Yy = minql;

=min{1; (1 +[ (29,06 * (11— 7,65)* 0,8984 + 80 * 12* 1 + 0 * (11— 7,65~ 0)*0,8984 + 69,93 * (16— 6)* 0,7855+ 80 * 12* 1 + 0 * (16 6 —
0) * 0,7855) / (274,1* (18 —95)]) / ( 1* (0.8 + (171,1 +313) / (2 * 274,1) + 2* [(146 + 2 * 7,65) /3117 * 29,06 / 274,1 + [(301 + 2 * 6) / 3600

g *69,93/27417 )= 1,206}
=
~ =1
[}
Q
=
E( [pL= EIKIIES_C:]-[G] Wy =2%2*(18-9,5)*156,9/[0.5* (3117 + 3600) + (18 —9,5) * 1] *1 = 1,585 MIla
= 05 DL +D 4 fe-c)w, ! ! s ’ ’
X
ol [pL 4 21585/ (1 + (1,585/0,4813))% = 0,4605 MITa
= +
= [I_J]E
~ Honyckaemoe nasnenue [p] = min{ 0,4632; 0,4605} MIla
< 0,4605 MIla > 0,1000 MIla
o 3akiroueHue: Y c10BUe MPOYHOCTH U YCTOIYMBOCTH BbINOJTHEHO
=
= Pacuer Ha npoyHocTh 10 MKJ
=
3
A PacuéTt B pacye€THbIX ycrioBusX (HapyxHoe aaBneHue)
« .
3 YcioBust HArPYKEHUA:
i Pacuérnas remneparypa, T: 180 °C
E PacuérHoe Hapy»)HOe H30BITOYHOE AABICHHE, P: 0,1000 MIIa
é[ KopposunonHnas cepoBosopoaocoaepxamias cpena:  Ja
I'pynna annapara: ", v
=
ol <
Rl <
% E Jluct
o
HE K-5.00.00.000 PP 119
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Harpy3ku Ha mTyuep (B cucTeMe KOOPANHAT anmnapara):

Fv, H Fy, H F,, HMy, H MMy, Hm |M;,, Hw™m

3400/3400{4800{2400 |2400 3400

Jonyckaemsbie HanpsizkeHus B coorBercTBUM ¢ 'OCT P 52857.1-2007 u
I'OCT P 52857.10-2007

YpoBeHb pa3ouBkH - 1
Koa¢pduument 3anaca, yanTeiBaronuii ypoBeHs pasousku: Ky = 1,3

«
g 9
= Ceoiicmea mamepuana 3nemenma, Hecyuye2o wimyuep
= ° o
A Jlomyckaemble pacTsAruBaonre HanpspkeHus npu temiiepatype 180 °C B yciioBHsSIX KOPPO3HOHHO-aKTHBHOW CpEJIbI, IPyTI-
2 na anmapata I, TV:
=)
g .1 (R, R _
= [S'= — nmine—;——r= 1/1,3*1*min (251,1/1.6; 435,4/2.6)= 120,7 MIla
Ko la 24

= Homunanenele nonyckaemble HanpsxeHus 11 marepuana 091 2C npu remneparype 180 °C:
1)
2 o
g [s] = 1ol _ 167/1,3= 128,5 MIla

. m
E Monyns npooabpHOM ynpyroctH npu temmneparype 180 °C:
- E= 1,83:10° MIla
Z
E Ceoiicmea mamepuana wimyuyepa
s Jlomyckaemble pacTsIruBaroIiye HanpsokeHus npu temmneparype 180 °C B ycnoBUsAX KOPPO3HMOHHO-aKTUBHOM Cpefbl, TPpyI-
S na anmnapata III, I'V:
m

. 1 . |Ry REg .
[s]:° = =— mmihe—;——== 1/1,3*1*min (225,6 / 1.6; 435,4 / 2.6)= 108,5 MIla

s Ko la 24
=4 Homunanbszele nonyckaemsle HanpsbkeHus 11 marepuana 091 2C Gr.'OCT 19281 npu temneparype 180 °C:
=
5 [=]
s [sh= —= = 150/1,3= 1154 MIla
g ™
= Moaynb npo1oNibHOM yrpyroctu npu Temmepatype 180 °C:

_ E.= 1,83:10° MIla
2
ol <
Bl <
2 E JIucr
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Ceoiicmea mamepuana Koavya

Jlomryckaemble pacTSTUBAIOIINE HApspKeHMS pu Temriepatype 180 °C B yCnoBHsAX KOPPO3NOHHO-aKTHBHOM CPEIBl, TPYI-
na anmaparta 11, I'V:

1 (R, R .
[s],° = K—-n-m{ﬁ;ﬁ}= 1/1,3*1*min (251,1/1.6; 4354 /2.6)= 120,7 MIIa

m
HomunansHbIe monyckaemble HanpsokeHus 1t Matepuaita 091 2C npu remneparype 180 °C:

[=],

m
Momyns ponoiabpHO# ynpyroctH mpu temmeparype 180 °C:

E,= 1,83:10° MIla

[s]. =

= 167/1,3= 128,5MIla

<

&

[a]

=

S

[}

Q

=

=

S

= Puc. 1. Koneuno->nemMeHTHAst MOJIENb y371a BPE3KH
= 1003
=l B oass
= FE.2
o e
= &3
m »
z L
~

ol

Z

)

=

=

=

3

™

m

g

<

=6

=

[a}

Q

S

=

=

o

=

5

of <

Rl <

% E Jluct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

Puc. 2. DxBUBasIeHTHBIE MEMOPaHHBIC HATPSKEHMSI OT COBMECTHOTO JIEHCTBUS CHII U AaBieHus, MIla.
3aKIoveHue:

JIsIst HeCyIero IeMeHTa  Oml may =

Ycnosue npounoctu BBITIOJIHEHO.

Jiig mrynepa  Ciml mue =

52,16 MIla < 1.5[s]= 193,2 MIa.

100,3 MIla < 1.5[s]; = 173,5 MIla.
Ycnosue npounoctu BBITIOJIHEHO.

Puc. 3. O6uue (MeMOpaHHBIe M U3THOHBIC) HATIPSKEHUS Ha BHEIIHEH nmoBepxHocTu, MITa.
3aKIII04YeHue:

Jns Hecyero aneMeHTa  Omhma =

Yenosue npoynoctu BBITIOJIHEHO.

Hns mryuepa Twmh e =

271 MIla < 3[s];= 347,1 MIla.

Ycnosue npounocty BBITIOJTHEHO.

140,3 MIa < 3[s]

386,3 MITa.

Wzmj} Jluct

Ne moxym.

Tloam.

Jlata
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

|
et ek
(e TERLE, Ll )
P .
oo

|
L
oo

e

A

Puc. 4. O6uue (MeMOpaHHbIE ¥ U3TMOHBIE) HANIPSDKCHUS HA BHYTpeHHeH nmoBepxHocTu, MITa.
3aKIroucHHUE:

Jns Hecyiero anemMeHTa  Omh mee = 1405 MIla < 3[s] = 386,3 MIla.

VYenosue npoynocty BBIIIOJIHEHO.

Hust itynepa  Oih mae = 174 MIla < 3[s]; = 347,1 MIla.
VYenosue npoynocty BBIIIOJIHEHO.

u
ks ke e
L
f=
[

et A

=

A

Puc. 5. O6mue (MemOpaHHBIE ¥ M3THOHBIE) PACTATHBAIONINE HATIPSKCHUS Ha BHYTpeHHEH nmoBepxHoctr, MITa.
3aKIroucHHUE:

89,5 MIla < 3[s]°= 362,2 MIla.

s Hecymiero sneMeHTa  Smmm =

K-5.00.00.000 PP
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Ycnosue npounoctu BBITIOJIHEHO.

Jns wrynepa Tlmmm = 150,4 MIIa < 3[s]°= 325,4 MIla.

Yenosue npounocty BBITIOJTHEHO.

u
i e e PP

oSt

DHI’\JU\JAU‘I\T\""\-\IW

=

.

Puc. 6. MemOpaHHBIC pacTATHBAIOIINE HAIPSDKEHISI OT COBMECTHOTO JICHCTBHA CHUIT M faBieHus, Mlla.
3aKIro4YcHHE:

Jlnst Hecymero sneMenTa Smmp = 35,16 MIla < 1.5[s]°= 181,1 MIla.

s VYcnosue npounoctu BBITIOJIHEHO.
[a]
;f Jlns mrynepa Tlmme = 83,25 MITa < 15[s],°= 162,7 MIla.
3 VYenosue npounocty BBITTOJIHEHO.
=
=)
g Oo0uee 3akia04eHue: Y cJ0BUS NPOYHOCTH BHINOJIHEHBI.
=
é ,U,opycxaeMble nHavBunayarnbHble Harpy3KM*|-|a wTyuep npum oTCytctBmnu
= AeNCTBuA oCTanbHbIX, BKIO4Yaa gaBneHue
2
: F.H |F,H F. H M,, H M |My, H ™ [M,, Hm |p, MITa
=~ 2,532:10%15,095-10% |2,433-10% |6961  |1555 |5290  |(-1,443)
%
é * TIpu mpeBbIeHNH JTF000T0 KOMIOHEHTA TPeOyeTCs yCHIeHNE BPE3KH, TH00 YMEHbIICHNE HATPY3KU
=
§ ﬂonycxaeM bleé HAarpy3ku Ha WwTtyuep npu pac4etHOM ,anneHI/IVI**
m
F. H|F, H F., H|M, Hm [M,, Hwm |M,, Hum |p, MITa
g 5891 [1,185-10" [5660 {1620 3619 (1231 (-0,1000)
S
=
2 ** Ipn TIpeBBIIIICHUN OAHOTO WM HECKOJIBKNX KOMIIOHEHTOB HEOOXO/IUM JIOTIOJIHUTEIBHBIN pacuéT Ha MPOYHOCTH
=
=)
E Pacuér B ycinoBusix ucnoiTanuii (I'uapoucnbiTanus)
=
ol <
Bl <
2
gl = K-5.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

YciaoBusi HArpy:KeHUsi NPU HMCHBITAHUSAX:

Pacuérnas temneparypa, T: 20 °C

PacuétHoe BHyTpeHHee U30bITOYHOE naBieHue, p: 0,5642 Mlla
PacuéeT ykpenneHusa orBepctusa no NOCT P 52857.3-2007

Ceoiicmea mamepuana 3n1emenma, Hecyuye2o winmyuep
Jormyckaemsre HanpspkeHus i Matepraia 0912C npu remnepatype T = 20 °C (ycIOBHS THAPOUCIIBITAHHH):
[6]%°= N* Reo/ Nr = 1*300/1,1= 272,7 MIIa
Monyns npoaonsHON ynpyroctu npu teMmneparype 20 °C:
E= 1,99-10° MIla

Ceolicmea mamepuana wimyyepa
JHomyckaemsre HanpspkeHus i Matepuaia 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (yciaoBusi THAPOHUCTIHITA-
HUK):
[6]%°= M* Repo/ Ny = 1%280/1,1= 254,5 MIla
Monyns IpoaoibHON yrpyrocTu npu Temmeparype 20 °C:
E;= 1,99-10° MIla

Ceoiicmea mamepuaiia Kojivua

Jormyckaemsre HanpspkeHUs i Matepraia 091 2C npu remmnepatype T = 20 °C (ycIOBHS THIPOUCIIBITAHHH):
[6]%%= M* Rezo/ Ny = 1*300/1,1= 272,7 MIla
Monyns nIpoaoibHON yrpyroctu npu Temmepatype 20 °C:
Ep= 1,99-10° MIla
PacuérHas TonmMHa CTEHKU HITylLepa:

B [d +2- cs:l
gy = =0,5642 * (146 + 2 * 7,65) / (2 * 254,5* 1 - 0,5642) = 0,1789 mm

4 UI; Aol
Jomyckaemoe gaBieHHe AJIS MaTpyOKa mITyrepa:

2-[c]y gy (s -
vcl+s1 +e,

0] =

= 2*2545*1*(11-7,65)/ (146 + 11 + 7,65) =10,36 MIla

10,36 MIIa > 0,5642 MIla
3axiroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINIOJIHEHO
PacuérHpIii TamMeTp BBITYKIIOTO AIUTHIITHYECKOTO JHHUIIIA:

4 4 2
L= D_'”.{l_ 4.w.pﬂ2 =1800%/ (2 * 450) * (1 — 4 * (18002 — 4 * 450%) * 5202 / 18004 = 3117 MM
2-H ]

PacuérHas TONIIMHA CTEHKH HECYIIETO 3JIEMEHTA B MECTE PACIIONIOKEHHS IITyLEpa:
Sp = 1,613 MM
PacuérHrIii nnameTp oTBepCTHS (CMENIEHHBIN IITYNEp Ha SJUTMITUIESCKOM JTHHUIIE):

d+2-e,

Dp

[2 Ry T =(146 +2*7,65) / [1 — (2 * 520/ 3117)4*2 = 171,1 MM

Pacu€rHbIil THaMeTp OAMHOYHOT'O OTBEPCTHS, HE TPEOYIOMIETO YKPEIIICHHUS:

5=
dg=2-|—-02| D, (s- &) =2*(18-95)/1613-08)* (3117 * (18-95))"* = 1455
0 [S ] p(5-0) ( ) ) * ( ( ) MM

r
dp < do: YcaoBHE MPOYHOCTH BBINOJTHEHO
PacuérHas IMHA BHEIIHEH YacTH mTylepa:

JIuct
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lig =mjn[11; 1.25. w{(d.;. 2, j (51 -, ]] =min{ 105; 1.25 * (146 + 2 * 7,65) * (11 — 7,65))"%} = 29,06 Mm

OmHuouwienus 00nyCcKaemovixX HaANPANCeHU

J71s1 BHELIHEH YacTH WITyLepa:

. =11 _.
= min=1,0, =min{1.0, 254,5/272,7} =0,9333
%1 { -[_]-'3 } { }
[IuprHa 30HBI YKPETUICHHS:

Ly= DP- g— ] =(3117*(18-9,5)"* = 162,8 Mmm

Pacuérnas mmpuna xoibua:

lyp = :m‘n[l2 ; fDp (g +s- cj] = min{80; (3117 * (12 + 18 - 9,5))*} = 80 MM
JIIst HaKJ1aTHOTO KOJIbIIA:
1 g = min 1,I:|-,-[—:|-[D]2 =min{1.0,272,7/2727} =1

Ij

PacuéTHas JuiMHA BHYTpEHHEH 4acTy IITyLepa:

la = mjn{l3; 0.5 fld+2 ;)55 — e —c:ﬂ]] =min{ 0; 0.5* (146 +2*7,65) * (11 -7,65-0))"*} =0 MM
PacuéTtHas muprHa 30Hbl YKPEIICHUS:

lp = LD =162,8 Mmm

PacuéTHeIi TnaMeTp OTBEpCTHS, HE TPEOYIOIIETr0 JONOIHUTENEHOTO YKPEIUICHNUS:

tdop =04 Dy (s—c) =04*@3117*(18-95)" = 65,11 Mm

1+11p (s —eg) g1 +lap sy ka Hlap s —es—ca ) s

J (s— c:l
: P
< V= min 41,
5 ' -d d+2- 1
o c
= 1405 T LK, : 2.k
i 1 Dy g1 g
o
E =min{l; [1+ (29,06 * (11 -7,65) *0,9333 +80*12*1+0* (11 -7,65-0) *0,9333) / (162,8 * (18 -9,5))] / [L + 0.5 * (171,1 - 65,11) / 162,8 + 2 *
g{ (146 +2*7,65)/3117*1/1* 29,06/ 162,8] = 1,309}
E 2K, (-9 9 o]
K, (s- ) gl

Ef [p]P = 1 W =2%2*(18-95)*1*272,7*1/[3117 + (18-9,5) *1] = 2,967 MIla
<! Dp +|:s— c)-?
M
T
= i
<! i
2 15 ‘B
= SRy
§ W | L
[s2}
m woal 1 k] —

= ¥

1—“{ %

< w0 P
: N
- —— e
[¥a]
2 OTBepcTHE CUMTAETCS] OAMHOYHBIM, eciH Ommkaiimee k HeMy orsepctre Lltyriep B DN300 He oka3pIBaeT Ha HETO BIUS-
= HUS, T.€. PACCTOSHIE MEXIy Hapy>KHBIMHU ITOBEPXHOCTSIMHU COOTBETCTBYIOIINX IITYIIEPOB YIOBIECTBOPSIET YCIOBHIO:
o
= b Dy (s-9) + D) (s-) =(117*(18-95)" + @600~ (18- 95)* =337,7 mw
= YcnoBue He BBIIOTHEHO, TPeOyeTcs JOMOTHUTENBHBIA PaCYET YKPETUICHHUH.
ol <
Bl <
% E JIucr
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"

Ll G- ee) witlay 55 %oty L i VR R R iR R T R G e S
b-(s-¢)

d, +d;]+Kl[d'+2-c; o't d+2.ct o 1f

Yy = minql;

D1;, p] b D!; el b

K3[D.S+

=min{l; (1 + [ (29,06 * (11— 7,65)*0,9333 + 80 * 12* 1 +0* (11— 7,65~ 0)*0,9333+ 69,93 * (16— 6)*0,8167 +80*12* 1 +0* (16— 6
— 0)*0,8167) / (274,1* (18— 95)])/ ( 1* (0.8 + (171,1 +313)/ (2 * 274,1) + 2*[(146 +2*7,65)/3117*1/1*29,06/2741 + [(301+2*
6)/3600*1/1*69,93/2741] ))=1213}

=1

o] = 2K, (- 99 ]
05-|Df +Dp)+s-c) ¥,

JNonyckaemoe naBnenue [p] = min{ 2,967; 2,754} MIla

2,754 MIla > 0,5642 MIla

3axioveHue: Y cioBHe NPOYHOCTH H YCTOMYHBOCTH BHINOJTHEHO

[Liomiaas, HEOOXOUMAs JIsl YKPEIUICHHS] OTBEPCTHSA:

Wy =2*2*(18-9,5)*1*272,7/[0.5* (3117 + 3600) + (18 - 9,5) * 1] *1 = 2,754 MIla

A =050, - dop) 5y =05% (711 6511)* 1613 = 0,8547-10* M

Pacrnonaraemast momans yKpeIruieHus: OTBEPCTHS:

Ay =1y -[sl—s];, - '35]'11 +lap -3y Fat+ly -(53 -, - '351)'13 +1p -[s—sp - c]

=29,06 * (11 - 0,1789 - 7,65) * 0,9333 + 80 * 12 * 1 + 0 * (16 — 7,65 — 0) * 0,9333 + 162,8 * (18 1,613 - 9,5)

=0,002167 m?
A, =0,8547-10" M? < 0,002167 m?
3aKn10quMe: YCJIOBI/IB IIpO‘lHOCTI/I BBIITOJIHEHO
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UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

HlTyuep I DN150

Mtymep A DN150
Hlryuep J1

JHuie ainunTruyeckoe (HUKHEE)

Tun 3JIEMEHTA, HECYIICTO IITYLCP: Z[HI/IHIC SJIITHITHYCCKOC

Tun wrynepa:

[Ipoxonsamuii ¢ HakJIaAHBIM KOJIBLIOM

A

Marepuan HecyLIero 3JeMeHTa: 0912C

TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 18 mm

CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 9,5 Mm

Martepuan mrynepa: 09I"2C(KT1265) Gr.
Bryrpennnii nuamertp mrynepa, d: 146 mm

TonuHa CTEHKH WITYLEpa, Si: 16 mm

CymMa npru6aBoK K TOJIIMHE CTEHKH IITYyIepa (BKIK0Yas KOPPO3HUI0), Cs: 6 v

JumnHa mrynepa, 1y 116 mm

[

Al

Cwmemenue mrynepa, R,

}?J’

Yron noBopora mryuepa, 9:

JlimHa BHYTp. 4acTH IITYyIEpa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg!

MaTepI/IEU'I KOJibLa:

[upwuHa kombIa, 15

0 MM
180°
0 MM
0 MM
0912C
80 mm

Wzmj} Jluct

Ne moxym.

Tloam.

Jara
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TonmuHa KOJbLA, S): 12 mm
MuHUMaNbHBIA pasMep CBapHOTO miBa, A 1 MM
MuHHMaJIBHEIA pa3Mep cBapHOro msa, A;: 1 MM

MuHUMAaBHBINA pasMep CBapHOTO IiBa, Ay: 1 MM
KoaddumreHTs! TPpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[lIoB 0Oeuaiiky B 30He BPE3KHU LITYLIEPA:

o =1
PaC‘IéTHHﬁ ,HI/IaMeTp BLIHyKJ'IOl"O SJUIMIITUYCCKOI'O AHUIIIA:

2 2 2
_Db° 1_4.w.g 2 218007/ (2 * 450) * (1 — 4 * (18002 — 4 * 450) * 02/ 1800%)2 = 3600 mm
Poayg Dt ur

Pacuyér B pac4éTHBIX YCJIOBHUAX
YciioBusI HATPYKEHUSA:
Pacuérnas temneparypa, T: 150 °C
PacuérHoe BHyTpeHHee n30pITOuHOE naBienue, p: 0,4173 Mlla

PacuéT ykpenneHus orsepctua no NOCT P 52857.3-2007

Ceoiicmea mamepuana 31emMeHma, HeCyuye2o uinmyyep

Jomyckaemsre HanpspkeHus i Mateprana 091 2C npu remmnepatype T = 150 °C (pacuérHble ycIoBHs, KOPPO3HOHHASL
cpena, rpymma ammapata II1, IV):

[6]= min( Rey/ Ny Ry / Ng) = min{256,5/1,6; 430/ 2,6)= 160,3 MIIa

s Monynb pooaBHOM yOpyrocTu npu temmeparype 150 °C:
& E= 1,86:10° MIla
=
5 -
= Ceoiicmea mamepuana wimyuepa
= Jomyckaemsbie HanpspkeHus st Mateprana 091 2C(KI1265) Gr. mpu temmeparype T = 150 °C (pacuéTHbie ycI0BUS, KOP-
= po3uoHHas cpena, rpymnma anmapara I, [V):

- [6]:= min( Rex / nt; Ry / Ng) = min{202,1/1,6; 430/2,6}= 126,3 MIla
Lé Monysb MpOAONBHON yIPYrocTH pu Temmeparype 150 °C:
= E.= 1,86:10° MIla
Z
E Ceoiicmea mamepuaiia Koinua
- Jomyckaemsie HanpspkeHUs st MaTepuana 0912C npu remmnepatype T = 150 °C (pacuéTHble yCIoBHS, KOPPO3HOHHAS
= cpena, rpymma ammapata II1, IV):
z [6],= Min( Rex/ Nt R/ Ng) = min{256,5/1,6; 430/ 2.6)= 160,3 MITa
< Monyns npofonabsHO# ynpyroctu npu temmneparype 150 °C:
§ E,= 1,86-10° MIla

PacuérHas TONIIMHA CTEHKH LITYIEpPA:
£ pld+2c,) 04173 * (146 + 2% 6)/ (2 * 1263 * 1 - 04173) = 0,2614
b= = =0, * + 2% * , *1 _ | =0, MM
;t P 3ol e-p
a Jonyckaemoe naBiieHne Juis narpyOka mrynepa:
[&]
= 2oy (e - o)
5 0] = 4 = 2%1263*1* (16— 6)/ (146 + 16 + 6) =15,04 MIIa
= +5 +rc,
15,04 MIla > 0,4173 MIla

= 3axito4eHue: Y cJI0BHe NPOYHOCTH H YCTOHYHBOCTH BBINOJIHEHO
ol <
Bl <
% E Jluct

o
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Pacuérnprit JAUaAMETP BBITYKJIOTO SJINTUIITUYCCKOIO JHUIIA:

2 2 2
Dy = b 1— 4-M-Rm2 =1800%/ (2 * 450) * (1 — 4 * (1800 — 4 * 450%) * 0%/ 1800*)? = 3600 MM
2-H ot
PacuéTrHas TonmumHa CTEHKH HECYILErO JIEMEHTA B MECTE PACIOIO0KEHHS ITYLIEpa:
Sp = 2,344 Mmm

Pacuérnprit JAUaAMETP OTBECPCTUL (OCI> mTynepa coBnagacT ¢ HOpMaJibio K MOBEPXHOCTU B IEHTPE OTBepCTI/IH)Z
dp =d+2-c, =146+2%6 =158 mm

PacuéTHIif TMaMeTp OANHOYHOTO OTBEPCTHSI, HE TPEOYIOMIET0 YKPEIUICHHUS:

P
dp < do: Yc10BHE MPOYHOCTH BBINOJTHEHO
Pacuérnas nnuHa BHENIHEW YacTH IITyLEpa:

dy =2 [E—D,E]- p (8= ) =2*(18-95)/2344-0.8)* (3600 * (18 - 9,5))"* = 988,7 mm
H

lip =mjn[11; 1.25 fld+ E-CSJ-(SI—ESJ] = min{ 116; 1.25 * (146 + 2 * 6) * (16 — 6))"%} = 49,69 MM

OmHouwienus 00OnyCcKaemoviX HANPAHCEHU

Jlns1 BHEIIHeH yacTu mryuepa:

=}

1= ﬂu'n{l,l:l; -["-"—_l} =min{1.0, 126,3/160,3} = 0,7879

IITupuHa 30HBI YKpPEIUICHHUS:

Ly= 4,|'DP : Es— o = (3600 * (18 —9,5))*2 = 174,9 MM

Pacuérnas mmpuHa xomibua:

1:,1: =m.1'n{12; I"Dp -isg +a-—¢ ] = min{80; (3600 * (12 + 18 — 9,5))Y% = 80 MM

I[J'If[ HaKJIaIHOT'O KOJIbIa:

o]
§ Tg= ﬂu'n{l,l:l; [13]3} =min{1.0,160,3/160,3} =1
=~ o
§ PacuérHas iuHa BHYTpeHHEH 4acTu MTylepa:
E .
X lap = mm{lg, 0.5 Jld+2c,) (5 —c. —'351)] =min{ 0; 0.5* (146 + 2 * 6) * (16 - 6 — 0))"2} =0 MM
= PacuérHas mmprHa 30Hbl YKPEIUICHUS:
& I, =Ly =1749mm
= PacuérHbIil THaMeTp OTBEpCTHSA, HE TPEOYIOIIETO JONOTHATEIEHOTO YKPETUICHHS:
2 dy, =04 58—} =04+*(3600*(18-9,5)" =69,97
2 i JDp (5-0) =04x( (18-9,5)) 97 MM
=
<! s hp (s —cg) %y +lap sz %a +lap lss — oo —ca ) %z
e I, -[z—¢
Z V = min a1, 7 | " )2 1

) - +32-
2 14050 P LI, L S
2 Iy Dy o

=min{1; [1 + (49,69 * (16 — 6) * 0,7879 + 80 * 12* 1 + 0 * (16 — 6 — 0) * 0,7879) / (174,9 * (18 - 9,5))] / [1 + 0.5 * (158 — 69,97) / 174,9 + 2 * (146 +

- 2*6)/3600*1/1*49,69/174,9] = 1,495}
s _
=4 =1
S|
: E]
= 2K, 0(s-g o
= [p]P= 1570 ¢ ¥ =2%2%(18-95)*1*160,3*1/[3600 + (18 - 9,5)* 1] = 1,51 MIla
o DP +|Is— c)-?
s Homyckaemoe gaBnenue [p] = 1,51 MIla

. 1,51 MIla > 0,4173 MIIa
=
sl=
=l <
% E Jlucr
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3axiro4eHue: Y cJIoBHe NPOYHOCTH H YCTOIYHBOCTH BBINOJIHEHO

Pac4yéT Ha NpOYHOCTb OT BO34eNCTBUA BHeLWHUX Harpy3ok no FOCT P
52857.3-2007

PaguansHas Harpyska, Fr:  (-4800) H
Oxpy>xHoit MoMeHT, M;: 2400 Hwm
IIpononererii Moment, M;: 2400 Hm
Kpyrsuwmii moment, Mt: 3400 Hwm
CnsuroBas Harpyska, Fi: 3400 H
CasuroBas Harpyska, F,: 3400 H

Cpennuii paguyc o0edaiiku y OTBEpCTHSL:

D2 g+ 5,
=—+
4.-H 2

Cpenuuii quaMeTtp o0edaiiku y OTBEPCTHS:

R, =1800°/ (4 * 450) + (18 + 12) /2 = 1815 MM

D, =Dy +s+c+5; =3600 +18+9,5+12 = 3639 Mm
N ly < JR, le+sq) .
OKBUBaAJICHTHAs TONIIMHA 00€YaiKy OKOJIO ITYIepa Mpu :

1
2 j i 5 } Ya-C =18 -+min{12 * 80/ (3639 * (18 + 12) )*?; 12} *1-9,5 = 11,41 mm

§, = ES+IMiNg8y ——=
D, - [s+38q
CpenHuil [uaMeTp MmTynepa:

d, =d+s +c, =146 +16+6 =168 Mm

A, = &

¢ = ———— =168/(1815*11,41)"> = 1,168
‘-.li Eu: =

PaccrosiHue OT Kpasi HITylepa 10 BO3MOKHOTO KOHLIEHTPATOPa HAMTPSKEHHIA:

b, =1008 Mmm
IIpouyHoCTh OT ACHCTBUA IaBIICHUS:

=10,4173/1,51] =0,2763

Yenosue npounocrn: Fp =1

0,2763 < 1.0. YciioBHe MPOYHOCTH BBIIIOJIHEHO

K-5.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

131




Pacuemnasn cxema no 'OCT P 52857.3-2007

OceBoe pacTATUBAIOLIEE YCUIIUE, NEHCTBYIONIEE HA IUTYLEP:
F, =-F = (4800 = 4800 H
— d':
© R sy s, o)
K, = m.m[ 2[eh [ -c) : {Sl — L 1] =min(2 * 126,3 * (16 - 6) / (160,3 * (18 + 1 * 12 - 9,5)) * (16 - 6) / 168)"%; 1) = 0,1875
[o] s+ 7555 -C) d,

JomyckaeMoe oceBoe yCHIIHe Ha HITYICp U3 YCIOBHS IPOYHOCTH B MECTE IepecedeHus mTyrepa ¢ obedaiikoit (As = 0,871,
K =0,1875)

A =168 / (1815 * (18 + 1 * 12 — 9,5))2 =0,871

o]
&
< 5
5 2 2} =1603* (18 +1*12-9,5)** (1.82+24* (L + =2,848:10
= [Fz1]=['3]'[5+12 "33 'E] '(1-33+2-4'"L.'1+K4 A + 001K 25 0,1875)1’2(*0,871+O.91*3,18§5*0,8712) ( H
é Hapy»Hblii AuaMeTp HAKIAJHOTO KOJbIIA:
E
= Dy=d+2-s+2-1, =146 +2* 16+2*80 =338 MM
=
Dy

. by =——=—= =338/(1815*(18-95)" = 2,721
= c” -C
=
=4 JlonyckaeMoe 0CeBOe yCHIIUE HA LITYIEP U3 YCIOBUSI IPOYHOCTH Y BHEIIHEH KPOMKH HAKIIAJHOTO Koubla (As = 2,721):
2 - * 2 % * 12 % * = . 5

> 2 2% =160,3* (18 —9,5)°* (1.82 + 2.4 * (1 +1)*2* 2,721 + 0.91 2,061-10
s [Ful=[o] (s ) -[1.32 +2.4 1412, 400125 ) o0 q
=~ JlornyckaeMoe 0CeBO€E yCUITHE Ha LITYIEP NP HATMYMK HAKJIaJHOTO KOJIbIA:
S [Fpl= min{[Fo; Fo | =ming2.848.10°; 2061-10°} =2,061-10° H
= IIpoyHoCTh OT ACHCTBUSA OCEBON HATPY3KHU:
=
5 & = By =14800/2,061-10°| = 0,02329
2 ] | ’
< Ycnosue pounoctn: Fp =1
§ 0,02329 < 1.0. YcnoBre NPOYHOCTH BBIIIOJIHEHO
= IIpuBeneHHBI MOMEHT, JEHCTBYIOIINM HA IITYIEP:
[a}
Q a a — 2 2\1/2 -
E[ M, =M + M3 (24007 + 2400%) 3394 Hwm
o
= R = R T g1—¢C

K, = mm[ [ ][1 ]( 1= C) { ld 1| =min(2* 1263 * (16 - 6) / (160,3 * 11,41) * (16 - 6) / 168)"% 1) = 0,3371
ol =, c

§- A
ol <
Bl <
% E Jluct

o
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JlommyckaeMblii H3rHOarOIIUil MOMEHT M3 YCJIOBHSI IIPOYHOCTH B MECTE IEpeCceUeHus mTylepa ¢ odeuaiikoi (As = 1,168, K =
0,3371):
=160,3* (18 +1*12-957*168/4*  _ 5 5cq.10

[0, ]=[a]- (s+ 25 - 55 - ) -%{4.% 20 +K, A, +091K, A L 18 0,3371)"* 1,168 +091 *

JomyckaeMmblit U3rubaronnii MOMEHT U3 yCIOBHUS MPOYHOCTH Y BHELIHEH KPOMKH HAaKJIaIHOTO Kombla (As = 2,721):

D =160,3* (18 —9,5)° * 338/ 4 * (4.9 + 2.0 * (1L +1)¥* =1,892:10* H
M, ]=[o] s -cF -Tﬁ-(at.m 201412, +091. 22 2’72“0.(91*2’72)12) ( (1+1) y

ﬂOHyCKaeMBIﬁ HSFHGaIOHII/Iﬁ MOMCHT IPpU HAJTMYUU HAKIaAHOT'O KOJIbLA:
[0y, = min {[My Myy | =ming2,269-10° ; 1,892-10°} = 1,89210* Hwm
HquHOCTI) oT HeﬁCTBI/IH H3FH63}0HII/IX MOMCHTOB!:

=(3394/1,892:10*| =0,1794

Vcnosure npounoctn: Ty, %1

0,1794 < 1.0. YcnoBue NpOYHOCTH BBINOJIHEHO
[Ipo4HOCTH OT COBMECTHOTO ACHCTBUS HArpPy30K:

tmax (JEID p + s |', i
Ecnu F, <0, To 3HaK @, MeHsIeTCS HAa TPOTHUBOTIOIOKHBIH.

. _ i <
e, 02 ¢ED+-:I:h |

0,4789 <1.0. YcnoBue mpoYHOCTH BBHIIOIHEHO
MakcumanbHbIe TPOJI0NbHBIE PACTITUBAIONINE HANIPSHKEHHS B IITYIIEPE:

; |¢P -02-d, |)+ P, max(]0,2763 +0,02329]; [0,02329]; [0,2763 - 0.2 * 0,02329]) +0,1794 = 0,4789

VYcnoBue npoyHocTu: i (J‘:IJP +3 T |; |':Ij z

p-(d+ 51) 4-M, F, =0,4173*2(146+16)/(4*(1676))+4*3394/(3,142* -
o] = + (146 + 16)"* (16 — 6)) + 4800/ (3,142 * (146 + 16) * (16
Al ) m(d+s) (m-c) T l+s)l-c) Je) 19,1 MIla

Ecnu F; coznaer cxumaroliee HanpsKeHue, ee ClaeyeT NPUHATh pABHOU HYIIIO.

Venosne npounoctu: T £ [a];
19,1 MIla < 126,3 MIla. YcnoBue Npo4HOCTH BBIITIOJHEHO
PacuéT B pacuéTHBIX YCJIOBUSX (HAPY:KHOE 1aBJICHUE)

YciaoBus HArpy:KeHHs:

Pacuérnast temneparypa, T: 180 °C

PacuérHoe HapyxHOe n3dbITouHOe nasnenue, p: 0,1000 MIlla
PacuéT ykpenneHus orsepctua no NOCT P 52857.3-2007

Ceoiicmea mamepuana 3nemenma, Hecyuieco uinmyuyep

Homnyckaembie Hanpspkenus i Matepuana 091 2C npu temnepatype T = 180 °C (pacuérHbie ycioBus (Hapy>KHOE JlaBie-
HHE), KOPPO3UOHHAS cpefa, Tpymma ammaparta 11, IV):

[c]= MIin( Rex/ nt; Ry / Ng) = min{251,1/1,6;435,4/2,6}= 156,9 MIla
Moyns npooiapHO# ynpyrocty mpu temmeparype 180 °C:
E= 1,83-10° MIla

Ceoiicmea mamepuana wimyyepa

Jomyckaemsle HanpspkeHust 11 Matepuaia 091 2C(KI1265) Gr. mpu temmeparype T = 180 °C (pacuérHsie yciaoBus (Ha-
pY’KHOE J1aBJICHHE), KOPPO3HOHHAs cpenia, rpymnmna ammnapara 11, IV):

[6]:= min( Rex / n1; Ry / Ng) = min{197,2/1,6; 435,4/2,6}= 123,3 MIla
Moyns npooiapHO# ynpyrocty mpu temmeparype 180 °C:
E;= 1,83-10° MIla

JIuct
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Ceoiicmea mamepuana Koivya

Jomyckaembie Hanpspkenus 1yt Matepuana 091 2C npu temnepatype T = 180 °C (pacuérHbie ycioBus (Hapy>KHOE JTaBiie-
HUE), KOPPO3WOHHAA cpena, Tpymma anmnapara I11, IV):

[6]= min( Rex/ nt; R/ Ng) = min{251,1/1,6;4354/2,6}= 156,9 MIla
Monyns IpoaonsHON ynpyrocTtu mpu temneparype 180 °C:

E,= 1,83:10° MIla

Pacu€rHast TONIMHA CTEHKH IITYLEpa:

pld+2-c,) 0,000 * (146 + 2 * 6) / (2* 1233 -0,1000) = 0,06411
g, = =0, * + 2% * 3-0, =0, MM
. 2'[‘1‘]1‘P

,Z[OHYCKaeMOC Hapy>XHOC JaBJICHUEC U3 YCJIOBUA MPOYHOCTHU:

. d d
By=mindll, 945 —  |—————— & = min{1.0,9.45 * 146 / 130 * (146 / (100 * (16 — 6)))*3 =1
1, Y100 (s; —¢.)

,Z[OHYCKaeMOC Hapy>XHOC JaBJICHUC IJId nany6Ka mTynepa u3 ycjaoBus yCTOﬁ‘IHBOCTHZ

(1],

2031078, d [mn (s5,-¢,)
- d

25
5 1 } = 20.8*10° *1,83-10°* 146/ (2,4 * 1 * 130) * (100 * (16 - 6) / 146 )*° =218,7 MIla
Lo -

i 1 1

JlommyckaeMoe Hapy>kKHOE aBjeHue Il MaTpyOKa IITylepa U3 yCIOBUS IPOYHOCTH:

_2 ol (a1-es)

el = — e e

2*1233* (16 -6)/ (146 + 16 - 6) =15,8 MIla

15,8/ (1 + (15,8 / 218,7)%)*? =15,76 MIla

15,76 MIIa > 0,1000 MIIa
3axiroueHue: Y cJ10BUe NPOYHOCTU U YCTOHYHMBOCTH BBINIOJIHEHO
PacuérHpIil TuamMeTp BBITYKIIOTO SIUTHIITHYECKOTO JHHUIIIA:

4 4 2
b= ED_H'”.{I_ 4.w.%2 =1800%/ (2 * 450) * (1 — 4 * (18002 — 4 * 450%) * 02/ 1800%)*? = 3600 MM

PacyéTHbIN quaMeTp 0TBEpCTHs (OCh MITYLEPA COBIAAAET C HOPMANILIO K TIOBEPXHOCTH B LIEHTPE OTBEPCTHSA):
dp =d+2.c, =146+2*6 =158 mm

Pacuérnas nnuHa BHELIHEW YacTu IITyLepa:

lig =mjn[11; 125 fld+ 2-::5]-(51—;:]] = min{ 116; 1.25 * (146 + 2 * 6) * (16 - 6))*%} = 49,69 Mm

OmHnouwienusa 00nyCcKaemovixX HANPANCEHU

st BHELIHEH YacTH IWITyLepa:

1= nﬁn{l,ﬂ; %} =min{1.0, 123,3/156,9} = 0,7855

IIuprHa 30HBI yKPEIUICHUS:

Ly=.D, [s—c] =(600*@18-95)" =174,9 mu

Pacuérnas mmpurHa KoJbLa:

IZ’P = m.i:a[l:4 ; II'DP |5y + 8- l:l] = min{80; (3600 * (12 + 18 —9,5))¥%} = 80 MM
Jli1s HaKJIaJHOTO KOJIbLA:
14 = min 1,|:|-,-[—]-[U]2 =min{L.0, 156,9/ 1569} =1

G

PacuérHas [yiMHa BHyTpEHHEH 4acTH ITyLepa:

JIuct
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131: {13, 0.5 J d+ 2, I[ -, —'351]] =min{0; 0.5* ((146 + 2*6) * (16 -6 —0))"*} =0 MM
PacquHaﬂ HMprHAa 30HbI YKPCTIJICHUA:
11:' = L,:, =174,9 mm

PacuéTtHprit JAUaMETp OTBEPCTUs, HE Tpe6y}0mero JONOJIHUTEJIBHOI'O YKPCIIJICHUS:

o =04 ,llﬁp 28—} =0.4+*(3600*(18-9,5)" = 69,97 Mmm

+11p (s —eg) g1 +lap sy ka Hlap s —es—ca ) s
IP-(S— c:l

-d d+2 ¢, 1
1+E|.5-dl’1 P LK, i 4

b DP 1P

V =it 41,

2

=min{1; [1 + (49,69 * (16 — 6) * 0,7855 + 80 * 12 * 1 + 0 * (0 — 2 * 6) * 0,7855) / (174,9 * (18 — 9,5))] / [1 + 0.5 * (158 — 69,97) / 174,9 + 2 * (146 + 2
* 6) / 3600 * 49,69 / 174,9] = 1,495}

=1

8- ¢
[p]P —E—j[]-‘if =2%2*(18-9,5)* 1569 * 1/ [3600 + (18 - 9,5) * 1] = 1,479 MIla
D + s— c:l v

JlonyCKaeMoe HapY>KHOE JIaBJICHUE:

[k

], 4 21479/ (1 +(1,479/04813)% = 0,4577 MIla
+
[E]E
rae [P]g — JoIyckaeMoe Hapy»KHOE JaBICHHE B IIPEeIax YIPYTOCTH IS DIEMEHTa, HECYLIETO ITyLep (CM. pacuér die-

MeHTa “JIHuIe a;umnTHYeckoe (HmkHee)”)
Jonyckaemoe nasnenue [p] = 0,4577 MIla

g 0,4577 MIla > 0,1000 MIla
=~ 3aknoueHue: Y cja0BHe NMPOYHOCTHU U yCTOﬁqHBOCTH BbBIIIOJIHEHO
=
[}
=
E‘ Pac4yéT Ha NpoOYHOCTb OT BO3AeNCTBUA BHeLWHUX Harpy3ok no FOCT P
= 52857.3-2007
=
O
5 F
<! R
z
S M: M
%
o
jas]
=
=
]
m
<
s
=¢
=
[a}
Q
=
=
=
Qo
=
Panunanenas Harpyska, Fr:  (-4800) H

5
ol =

¥
% E Jlucr
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Oxpy>xHoit MoMent, M;: 2400 Hwm
IIpononereii Moment, M;: 2400 H m
Kpyrsmmii moment, Mt 3400 Hwm
CnsuroBas Harpyska, Fi: 3400 H

CasuroBas Harpyska, F,: 3400 H
Cpenauii paguyc o0edaiiki y OTBEPCTHS:
2
_ D7 L 5¥5 18007/ (4% 450)+ (18+12) /2 = 1815 mm
4-H 2
Cpennuit uamerp oOeyaiiku y OTBEpCTHUS:

3F:

D, =D, +5+c+8; =3600 +18+95+12 = 3639 Mm
o 12{..|IR,:'S+52
DKBUBaJICHTHAS TOJIINHA o0eyaiiku 0K0JI0 mTynuepa npu :

I3

5, = S+mings, - (8 F-Fg-C =18 +min{l2* 80/ (3639 * (18 + 12) )% 12} * 1-9,5 = 11,41 mm

D, - [s+3q)

Cpennnit uamerp mrynepa:
d, =d+s;+c, =146 +16+6 =168 Mmm

i,
A, =——— =168/(1815*1141)"* = 1,168

¢ Za
PaccrosiHue oT Kpast ITyIiepa 10 BO3MOXKHOT'O KOHIICHTPATOPa HAMPSKCHUIMA:
b, =1008 MM

HpO‘IHOCTI) OT JICUCTBUS JaBJICHUS:

=|(-0,1000) / 0,4577| = 0,2185

<
H
§ Yenosue npounoctu: Pp =1
2 0,2185 < 1.0. YciioBue mpoYHOCTH BBITOTHEHO
=
=|
é Pacuemnas cxema no 'OCT P 52857.3-2007
T
&)
>
=
%
)
T
=~
%
)
T
=
=
<
o0}
m
g
<
=
=
¥
)
=
=
5
= OceBoe pacTAruBarollee ycuiue, AeHCTBYoIIee Ha MTyIep:
: F, =-Fg = —(-4800) =4800 H
=
el <
Bl <
2 E JIuct
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d

_ 4
TR B s o]

A

=168/ (1815 * (18 + 1 * 12 — 9,5))*2 =0,871

['3]' [s+ 7255 -C

JlomyckaeMoe 0ceBOe YCHIIHME Ha MITYIEP W3 YCIOBHS MIPOYHOCTH B MECTE MEPeCceUeHus mTylepa ¢ odevaiikoit (As = 0,871,
K =0,187)

K, =mjn[ 2'['3]1":51_':5))- Sld_ s ;1] =min(2 * 123,3 * (16— 6) / (156,9 * (18 + 1 * 12— 9.5)) * (16 — 6) / 168)"%: 1) = 0,187
[

=1569* (18 + 1*12- 95 * (1.82+24* (1 + =2,787- 10°
[le]= ['3]'[5"' Lo 82 "3}2 '(1-32"' 24 g+ Ky A+ 091Ky A 0,187)¥2* 0,871 + 0.91 * 0,187 * 0,871?) H

Hapy>xHblil tuamMeTp HaKIaIHOTO KOJbLA!

D,=d+2-5 +2:1; =146 +2* 16+2%80 =338 mm

D
he = ———=—— 338/ (1815* (18- 9,5)"® = 2721

chs-c

JomyckaeMoe oceBoe yCHIIHe Ha IITYLEp U3 YCIOBHS MPOYHOCTH Y BHEITHEH KPOMKH HAaKJIaJHOTO Kouibla (As = 2,721):

5
a 4% =156,9* (18 —9,5)°* (1.82 + 2.4 * (L +1)*2* 2,721 + 0.91 * =2,018-10
[Fa]=[o] (s-c) -{1.32 +2.4- /1411, +091 -15) 27219 u
JonyckaeMoe oceBoe ycuiine Ha MTyLEep MPpU HAIMYUU HAKIaJHOTO KOJIbLIA:

[Fyl= min{[F: Fu b =min2.787.10° : 2,01810°} =2,01810° H

IIpouHOCTH OT IEHCTBUS OCEBOM HATPY3KHU:

=14800/2,018-10°] =0,02379

VYenosue npouynocta: F, =1

0,02379 < 1.0. YcnoBue MPOYHOCTH BBIMIOJIHEHO
IIpuBeaeHHBI MOMEHT, IEUCTBYIOIIMM Ha IITYLEP:

«
s M, =M + M2 = (24007 + 2400%)2 =3394Hwm
=
35 (2o ) [si-c
= E, =min : 21| =min@2*123,3* (16 —6) / (156,9 * 11,41) * (16 — 6) / 168)"% 1) = 0,3361
E [l:r] -5, d,
=
o
= JlormyckaeMBIi M3THOAFOIUIT MOMEHT M3 YCJIOBHSI IPOYHOCTH B MECTE IEPECEUCHHUs MTyIepa ¢ obevaiikoit (As = 1,168, K =

0,3361):
5 d =156,9% (18 +1*12-95)°*168/4*  _ 5 551 10
= My, ]=[o] (4 2 5 o 2 (0420 IFK, A, + 001K, 23] @+20% (1 +03361)% * 1168 +001%

2 M
o 4 0,3361 * 1,168?)
i JonyckaeMblit U3ru0aroIii MOMEHT U3 YCJIOBHS IIPOYHOCTH y BHEITHEH KPOMKH HAKIaHOTO Kouibia (As = 2,721):
= 4
= D, ‘4 2} =156,9* (18 —9,5)2*338/4* (4.9 + 2.0 * (1 +1)¥2* =1,853-10" H
= M, ]=[a] fs -} o 2012, 409195 500, gor 2219 .
i Jomyckaemblit U3rubaromuil MOMEHT NP HATMYHH HAKJIATHOTO KOJbIIA:
jor] .
5 [, |= min {0, My, | =ming2,221-10°; 1,85310°} = 1,853:10* Hm
= [IpodHOCTB OT IEHCTBHSA U3TNOAIOINX MOMEHTOB!
™
m
I

Dy = o 13394 /1,853-10| =0,1832
g Mo
<
E Vcnoeue npoynoctu: Fy, =1
) 0,1832 < 1.0. YcioBue mpoYHOCTH BBHIIIOJIHEHO
E TIpoyHOCTH OT COBMECTHOTO JEHCTBUS HATPY30K:
=
= max [J:I:P +@, |-, k.l |ch -02-%, |)+ B, max(]0,2185 +0,02379]; [0,02379]; [0,2185 - 0.2 * 0,02379] ) +0,1832 = 0,4255

Ecnu F, <0, To 3HaK @, MeHsIeTCsl HA TPOTUBOMOIOKHBIH.
=
g
=l <
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;|cbp-n.2-c1:z[)+cph51

0,4255 < 1.0. YcioBue mpo4YHOCTH BBIIIOJIHECHO
MakcumanbHbIe TPOJI0NbHBIE PACTATHBAIONINE HANPSHKEHHS B IITYIIEPE:

VCnoBre NpOYHOCTH: A (JEI:P +d |; s

p (d+ 51) 4-M, F, =(-o,1000)2* (146 + 16) / (4 * (16 — 6)) + 4 * 3394/ (3,142 * _
o] = - + (146 + 16)%* (16 — 6)) + 4800 / (3,142 * (146 + 16) * (16 —
4olsy-c.) mfdts)? (s-c) mld+s)ls-c) g) 17 MIla

Ecnu F, co3gaet cxumaroniee HalpspkeHUE, €€ CIeayeT NPUHATh paBHON HYJIIO.
VcIoBHe IPOYHOCTH: T = ['3]1
17 MIla < 123,3 MIla. YcnoBue Ipo4HOCTH BBIIOJIHEHO

Pacuér B ycinoBusix ucnbiTanuil (I'napoucnbiTanus)

YcaoBusa Harpy>kKeHusi Ipyu HUCHbITAHUAX:

Pacuérnas temmneparypa, T: 20 °C

PacuérHoe BHyTpeHHee n30pITOuHOE nasienue, p: 0,711 Mlla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuiezo wimyuyep
Jonyckaembie Hanpspkenus uig Matepuana 091 2C mpu temneparype T = 20 °C (ycnoBusi TUIPOUCTIBITAHUT):
[6]°= n* Ryzo /Ny = 1*300/1,1= 272,7 MIla
Mopaynb npoosibHO# ynpyroctu npu temnepatype 20 °C:

E= 1,99-10° MIla

Ceoiicmea mamepuana wimyyepa
Jonyckaembie Hanpspkenus 1uig Matepuana 091 2C(KI1265) Gr. nmpu temneparype T =20 °C (ycnoBus THAPOUCTIBITAHU):
[6]°1= N* Repo/ Ny = 1*245/1,1= 2227 MIla
Mopaynb nposiosibHOH ynpyroctu npu temneparype 20 °C:

E;= 1,99-10° MIla

Ceoiicmea mamepuaiia Kojivua

Jormyckaemsie HanpspkeHus i Matepraia 091 2C npu remmeparype T = 20 °C (ycIOBHS THIPOHUCIIBITAHHH):
[6]°= N* Rezo /Ny = 1*300/1,1= 272,7 MIla
Monyns IpomobHON yrpyrocTu npu Temmepatype 20 °C:
E,= 1,99-10° MIla
PacuérHas ToMNIIMHA CTEHKHM IITYIEpa:

B I[d +2- '35)
Sy = =0,711* (146 + 2 * 6)/ (2* 222,7*1-0,711) = 0,2526 mm

4 UI; P
Jomyckaemoe gaBieHHe A MaTpyOKa mTyrepa:

2 [l @51 - gl
d+s +c,

[p] =

= 2*2227*1*(16-6)/ (146 + 16 + 6) =26,52 MIla

26,52 MIla > 0,711 MIIa
3axito4eHue: Y cJIOBHe NPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
Pacuérhblii AaMeTp BBITYKJIOTO 3JUIMITUYECKOIO AHUILA!

P 2H ot
PaC‘léTHaH TOJIINHA CTCHKHU Hecymero 3JICMCHTA B MECTC pacnonomeHI/m mTyuepa:

Sp = 2,348 MM

4 4 2
=D_.Jl_4.w.gm2 =1800%/ (2 * 450) * (1 — 4 * (18002 — 4 * 450%) * 02/ 1800%)*? = 3600 MM

JIuct
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PacuérHpiit JAUaAMETP OTBEPCTUSL (OCL mTynepa coBnagacT ¢ HOpMaJibio K IOBEPXHOCTU B HEHTPE OTBepCTI/IH)Z
dy =d+d-c, =146+2%6 =158 Mm

PacuérHblil TUaMeTp OAMHOYHOI'O OTBEPCTHUS, HE TPEOYIOMIETO YKPEILICHUS:

s—C
dp=2-| —-0,2|- (8- =2*((18—9,5)/2,348 —0.8) * (3600 * (18 — 9,5))** = 986,83
0 [S ] Jﬁp (s—c) («( ) ) * ( ( ) MM

P
dp < do: Yc10BHE MPOYHOCTH BBINOJTHEHO
Pacuérnas nnuHa BHENIHEN YacTH IITyLEpa:

lip =mjn[11; 1.25 fld+ E-ESJ-IIsl—E:s)] = min{ 116; 1.25 * (146 + 2 * 6) * (16 - 6))’2 = 49,69 MM

OmHnouwienus 00OnyCKaemovix HANPAHCEHU

J71s1 BHELIHEH YacTy WITyLepa:

1= rtu'n{l,[l; Lf:—]lf} =min{1.0, 222,7/272,7} = 0,8167

IITupuHa 30HBI YKpPEIUICHHUS:

Ly= f'Dp' 5— 0 = (3600 * (18 - 9,5))* = 174,9 mm

Pacuérnas IIMpHHAa KOJIbLa:

Iy = :m'n[l2 . fDplagt+s- cj] = min{80; (3600 * (12 + 18- 9,5))**} = 80 MM
Jlns Haky1aJHOTO KOMbLA!
13 = min 1,I:|;—[—]—[G]:‘ =min{1.0,272,7/272,7} =1

lj

PacuéTHas JuiMHa BHYTpEHHEH 4acTy IITyLepa:

13P=mjn{13-, D.S-J(d+z-c5)-(s3—.:5—.:51)] =min{ 0; 0.5 * (146 +2*6) * (16 - 6 - 0))*}} =0 mm

PacuérHas muprHa 30HBI yKPETIICHUS:

«
&
= lp =L, =1749mm
; PacuérHblil THaMeTp OTBEPCTHS, HE TPEOYIOIIEro JONOTHUTEIBHOTO YKPEIUICHHS:
=
E( dl:lp =04. . 58— ) =0.4+*(3600* (18- 9,5)"2 = 69,97 MM
=
= s hp (s —cg) k1 +lap sz %2 +laplss—co—ea ) %3
Q| o Iy -(s— n:::l
=4 V o=min 1, 1 " I
ol - + A
2 1405 P LK 8
e lp Dp P1 lp
=
= min{1; [1 + (49,69 * (16 — 6) * 0,8167 + 80 * 12 * 1 + 0 * (16 — 6 — 0) * 0,8167) / (174,9 * (18 — 9,5))] / [1 + 0.5 * (158 — 69,97) / 174,9 + 2 * (146 +
% 2*6)/3600*1/1*49,69/174,9] = 1,503}
| | -
=
: 3
2B (- g o
5 [p]P= 15799 W =2*2*(18-95)*1*272,7*1/[3600 + (18 -9,5)*1] = 2,57 MIla
D +|Is— cj-?

s JHomyckaemoe gaBnenue [p] = 2,57 MIla
= 2,57 MIIa > 0,711 MlIla
S 3akro4yeHUe: Y CJIOBHE MPOYHOCTH M YCTOIYHBOCTH BHITIOJTHEHO
é [Tnomans, HeoOXomuMast IUTS YKPEIUICHUS OTBEPCTHS
% A =050, - dyp )5, =05+ (158 -69,97)* 2,348 =0,1033-10° W
= Pacmonaraemas iomanab yKperuieHUs! OTBEPCTHS
= Ay =1y '[51 - 5p - Csl-:{_l +lap o33 Fa +ly -|[s3 -, - c51]-13 +1p -[s— fp = c]
ol <
Rl <
% E Jluct

o
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=49,69 * (16 —0,2526 - 6) * 0,8167 +80*12*1+0* (16 — 6 —0) * 0,8167 + 174,9 * (18 —2,348 — 9,5)

=0,002432 m?

A, =0,1033:10° m?<0,002432 m°
3aKnloqu1/1e: yc.JIOBI/Ie [IpO‘IHOCTH BBIIIOJIHEHO
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UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

IHryuep E DN150

Irynep E DN150
rynep E

Oo0euaiika HUIMHIPHYECKAs

Oo0euaiika UIHHIPUYECKAS

[Ipoxonsamuii ¢ HakJIaAHBIM KOJIBLIOM

A

Marepuan HeCyIIero 3JeMEHTA: 0912C
TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 18 mm
CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 6,8 Mmm

Marepuan mrynepa:

BryTpennnii quamerp mrynepa, d:

TonmuHa CTEHKH WTYLEpa, Si:

CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs:

JumnHa mrynepa, 1y

Cwmemenue mrynepa, Ly,

VYron noBopora mryuepa, 9:

JlimHa BHYTp. 4acTH IITYyIEpa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg!

MaTepI/IaII KOJibLIa:

[upwuHa kombIa, 15

09I'2C Gr.I'OCT 19281
146 Mmm
11 MM

7,65 MM

106 MM

8640 mm
165 °

0 MM

0 MM
0912C
80 mm

Wzmj} Jluct
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TonmuHa KOJbLA, S): 12 mm
MuHUMaNbHBIA pasMep CBapHOTO miBa, A 1 MM
MuHHMaJIBHEIA pa3Mep cBapHOro msa, A;: 1 MM

MuHUMAaBHBINA pasMep CBapHOTO IiBa, Ay: 1 MM
PacuérHble mapamMeTpsl pa3MeIIeHHs ITYIEepa:
bavoxaiiiuuii wrynep

Ha3Banue wryuepa: IIrynep A3 DN500
Paccrosiare 10 creHku Omkaiiiero mryepa, b: 2448 um
VYron f: 159,9 °

Koa¢¢uuneHTs NPOYHOCTH CBApHBIX IIBOB:
IIpononbHBIM OB WITYLIEpA:

¢ =1
[lloB 0Geuaiik B 30He BPE3KH IITYIIEpa:

=1
PacuérHbIil TuaMeTp HINHAPHYECKON 00eualiku:

Dy =D =1800 mm
Pacuyér B pac4éTHBIX YCJIOBUAX

YciioBusI HATPYKEHUSA:

Pacuérnas tremneparypa, T: 150 °C

PacuérHoe BHyTpeHHee U30bITOYHOE naBineHue, p: 0,4 MIlla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana 31emMeHma, HeCyuye2o uinmyyep

Jomyckaemsle HanpspkeHust 11 Matepuana 091 2C npu remnepatype T = 150 °C (pacuérHble ycIoBHs, KOPPO3HOHHAS
cpena, rpymnma anmapata 11, IV):

[6]= min( Rex/ nt; Ry / Ng) = min{256,5/1,6;430/2,6}= 160,3 MIla
Moaynb npo1oNibHO# yripyroctu npu Temmepatype 180 °C:
E= 1,83-10° MIla

Ceoiicmea mamepuana wumyyepa

Homyckaemsie HanpspkeHust 11 matepuana 0912C Gr.'OCT 19281 npu temneparype T = 150 °C (pacuéTtHble ycnoBus,
KOppO3HMOHHAs cpenia, rpymnma anmapara 111, IV):

[6]:= min( Rex / nt; Ry / Ng) = min{231/1,6; 430/2,6}= 144,4 MIla
Moaynb npoIoNIbHOM yrpyroctu npu Temmepatype 150 °C:

E;= 1,86:10° MIla

Ceoiicmea Mamepuaina Kojivya

JIuct
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Honyckaemble Hanpspoxenus uis Marepuana 091°2C npu temnepatype T = 150 °C (pacu€rHble ycIoBUSs, KOPPO3HOHHAS
cpena, rpymnna anmnapata 111, IV):
[6],= min( Rex/ nt; Ryp / Ng) = min{256,5/1,6; 430/2,6}= 160,3 MIla
Momyns pooiabpHO# yipyrocTH mpu temreparype 150 °C:
E,= 1,86:10° MIla
PacuéTHas ToNIIMHA CTCHKHY IITYIEpa:
pld+2 o) 04* (146 +2*7,65)/ (2* 1444 *1-0,4) = 0,2238
. = =0, * + 2% , * : *1 _ | =0, MM
P 'jli 1P
Jomyckaemoe AaBieHHE AJs MaTpyOKa HITyIepa:
_2[eligr s -
d+s +e,
5,875 MIla > 0,4 MIla

3akiroueHue: Y ca10BHe NPOYHOCTH U YCTOHYMBOCTH BbINOJTHEHO
PacuérHpIil TnamMeTp NMWIHHIPUICCKON 00eHalKu:

(1]

= 2*1444*1*(11-7,65)/ (146 + 11 + 7,65) =5,875 MIla

Dp =D =1800 Mm

Pacuérras TOJIIIUHA CTCHKHN HECYHICTO 3JICMCHTA B MECTC PACIIOJIOKCHUS IITYLCPA:

Sp = 2,297 Mm

PacuérHbIil TuaMeTp oTBEpPCTHSA (OCh ITYIIEpa COBIAAECT C HOPMANbIO K TOBEPXHOCTH B LIEHTPE OTBEPCTHSA):
dp =d+2.c. =146+2*7,65 = 161,3 mm

PacuéTHbIil TMaMeTp OANHOYHOTO OTBEPCTHS, HE TPEOYIOMIETO YKPEIUICHHS:

P
dp < do: Yc10BHE NPOYHOCTH BBINOJTHEHO
Pacuérnas nnuHa BHELIHEW YacTH IITyLEepa:

dp=2- [E—D,E]- p (8- =2*((18-6,8)/2297-08)* (1800 * (18-6,8))"* = 1158 mm
E

L =mjn[11; 125 fld+ 2 ¢ )51 - :I] = min{ 106; 1.25 * (146 + 2 * 7,65) * (11 - 7,65))*3} = 29,06 Mm

OmHnouwienus 00nyCKaemovixX HANPANCEHU

Jlns BHeIIHel yacTu mryuepa:

=}

1= ﬂu'n{l,ﬂ; -[ﬂ} =min{1.0, 144,4/160,3} = 0,9006

PaccrosiHre OT Hapy»KHOM MOBEPXHOCTHU MITYIEpa 0 OJIMKAKNIIIEro HECYIETO KOHCTPYKTUBHOTO deMenTa (JHure smmmn-
THYecKoe (BEpXHee)):

Ly =5216 mm
[IuprHa 30HBI YKPEITUICHHS:

L,= f'Dp' §— 1] =(1800* (18-6,8))"? = 142 MM

Pacuérnas IIMpHHA KOJIbLA:

121:. =rr|.1'n{12; |"D1:- -is2 +a8-1¢ ] = min{80; (1800 * (12 + 18 - 6,8))%} = 80 MM

JIs HakJ1aTHOTO KOJIbIIA:

14 = minal0; ok =min{1.0, 160,3/1603} =1
o]

PacuérHas 1uHa BHYTpEHHEH 4acTu IITyLepa:

la = mjn{l3; 0.5 fld+2 ;)55 — e —'351:'] = min{ 0; 0.5 * (146 + 2 * 7,65) * (11~ 7,65 - 0))"*} =0 mm
PacuérHas mupyuHa 30Hbl YKPEIUICHUS:
11:, =L, =142 mm

PacuérHplil TamMeTp OTBEPCTHS, HE TPEOYIOIIEro JOTOTHUTEIFHOTO YKPETUICHHS:

JIuct
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dnp =04 -,llﬁp [5—C) =0.4*(1800* (18-6,8))"2 = 56,79 MM

+11p (s —c) g1 +lap sy ka +Hlap (s —c—cg ) xa

1, ls—¢
V = min a1, 7 | " )2 1
Z ey
1405 P LK, Bl
Ip Dy w1

=min{1; [1 + (29,06 * (11 — 7,65) * 0,9006 + 80 * 12 * 1 + 0 * (11 — 7,65 — 0) * 0,9006) / (142 * (18 — 6,8))] / [1 + 0.5 * (161,3 — 56,79) / 142 + 1 *
(146 + 2 * 7,65) / 1800 * 1/ 1 * 29,06 / 142] = 1,197}

=1

=2*1*(18-6,8)*1*160,3*1/[1800 + (18 -6,8) *1] = 1,983 MIla

[P]p _ d-K g (s- c:]-q:n-[nj].v

DP +|:s— c:I-T.F
dl‘
i
1’2 \.‘H :\\—p_._\_\_\_\_- §
M
z-.. -—-'1— o

r

)

r

=P

N,

OTBepcTHE CUMTAeTCs OAMHOYHBIM, eciu Onmkaiiiee kK Hemy oTBepctre LTymep A3 DN500 He oka3sIBaeT Ha HETO BIIHS-
HUS, T.C. PACCTOSIHUE MEKAY Hapy>XHBIMHU ITIOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

B> Dy (=) +.[Dp (s-c) =(1800* (18- 6,8)+ (1800 * (18- 6,8) = 284 v

<
&

<

= 'YcnoBue BBINOIHEHO, TaNbHEHIINX PacyETOB YKpEIJIeHUH He TpedyeTcs.
i Jomyckaemoe aasnenue [p] = 1,983 MIla

2 1,983 MIla > 0,4 MIla

5 3axiro4eHre: Y cJIoBHe MPOYHOCTH M YCTOIYHBOCTH BBINOJIHEHO
o

=

=

S

>

~

2

=

T

~

%

m

o

=

=

<

[s2}

m

g

<

=

=

[¥a]

[&]

=

E

=

=

=

5

<]

=l <
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Pac4yéT Ha NpOYHOCTb OT BO34eNCTBUA BHeLWHUX Harpy3ok no FOCT P
52857.3-2007

Fr

Pannanbuas Harpyska, Fr:  (-4800) H
OxpyxHoit MomeHT, Mc: 2400 H m
IIpononereni MomenT, M. 2400 Hw™m
Kpyrsammit moment, My: 3400 Hwm
CasuroBas Harpy3ka, Fc: 3400 H

CasuroBas Harpy3ka, Fi: 3400 H
Cpenuuii quaMeTp o0edaiiku y OTBEPCTHS:

D, =Dy +5+c+3; =1800 +18+68+12 = 1837 mm

Cpenuuii paguyc o0edaiiki y OTBEPCTHS:

D
R, = _2‘ =1837/2 =918,4 mm
o 12{..|IR,:'S+52
OKBHBaJICHTHAs TOJIIIMHA 00€YaiKi OKOJIO IITyLepa MpU :

. 1
5, = S+1ININgs, - . R §4 p-Fa-C =18 +min{12*80/ (1837 * (18 + 12) )% 12} *1-6,8 = 15,29 MM
D, - [s+35,)
Cpennuii tuameTp mTyuepa:

d,=d+s;+0c, =146 +11+765 =164,6 mm

i
lc =— =164,6 / (1837 * 15,29)*> = (,9825
‘-JE ¢ 53

PaccrosiHme 0T Kpast mTyrepa 10 BO3MOXKHOTO KOHIIEHTPATOPa HAMTPSDKECHHH:

b, = 2368 Mm
ITpoYHOCTB OT AEHCTBHS JABIICHUS:

[E;] =|0,4/1,983| =0,2017

Ycnosue npounoctu: Py =1

0,2017 < 1.0. YcnoBue NpOYHOCTH BBINOJIHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

K-5.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

145




OceBoe pacTsAruBarolee yCuiane, ACHCTBYOIIee Ha MITYIEP:

F.=-F = —(-4800 -
2= 'R (-4800) 4800 H
2 k3 4 =0,6007 + 0,952 * 0,9825 + 0,005196 * 0,9825% + (-0,001406) * 0,9825° + 0 * _
Cr=apgtap- A, +ay-A " +a; A " +a, A, 0,0825 =154
Jomyckaemoe oceBoe yCHIIE Ha IITYLEp U3 YCIOBHUS IPOYHOCTH B MECTE NEPECEUCHUs MTYyIEepa ¢ 00edaikoi(A, =
0,9825):
[Fol=[o](s+1, 55-c)® max{z ;1,81 =1603*(18+1*12-68)** max{154; 1.81} = 1,562:10° H
HapyxHblii JaMeTp HAKJIAIHOTO KOJIbLA!
D,=d+2-5+21 =146 +2* 11+2*80 N
2 Lhene 328 mm
«
&
‘é’[ W= D2 112
o e s a1 =328/ (1837 * (18 — 6,8) = 2,287
A chs-C
O
= — * * 2 * 3 *
= + + + (- +
E( Cymag+a; b, +a;0, ey A Fha, bt 2’(;?;)407 0,952 * 2,287 +0,005196 * 2,287 + (-0,001406) *2287°+0*  _ 79
= JlornyckaeMoe 0CeBO€E yCHITHE Ha HITYIEP U3 YCIOBHUsI MPOYHOCTH Y BHEIIHEW KPOMKH HAKJIaIHOTO KoJibIa (A, = 2,287):
. [Fol=(o](s- €)* max{C;;1.81} =1603* (18 ~68)°* max{2788; 1.81} = 5,607-10° H
=4 Jomyckaemoe oceBoe yCcHIIME Ha MITYLep NPH HATMYUH HAKIIaTHOTO KOJIbIIA:
=4
! [Fp]= min{[Fo Foo b =ming1,562-10° : 5,607-10°} = 5,607-10* H
é IIpouHOCTH OT IEHCTBUS OCEBOM HATPY3KHU:
=
F
ol d, == =|4800/5,607-10*| = 0,08561
z ’ ]
= [F.]
m
o
= Vcnosue npounoctn: T4 %1
§ 0,08561 < 1.0. YcnoBre MPOYHOCTH BBIIIOJIHCHO
oa OxpyXHO IpUBEJCHHBII MOMEHT, JEUCTBYIOIUI Ha IITyLEp:
M, =M =2400 Hm
< Y . o Y
§ [IpononbHBIN NpUBEEHHBIII MOMEHT, JEUCTBYIOIIUM Ha MITYLEP:
= M, =1 =2400 Hwm
[a}
[&]
= = * * 2 * 3 =
= _ a 3 4 =4,526 +0,06402 * 0,9825 + 0,1589 * 0,9825° + (-0,02142) * 0,9825° + =
= Co=ap+ap-h +ag-h " +ag-A " +a, A" (001035 00825° 4723
= JomyckaeMmblit U3rubaroninii MOMEHT U3 yCIOBHUS IPOYHOCTH B MECTE MEpeceueH s MTynepa ¢ obeyaiikoi (A, = 0,9825):
5
=1
=l <
% g JIucr
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=1,74-10* H
M

d

_ . — _ 2 .

M, ]=[o] (s+ 15 -5, -cF - izl 40} =1603* (18 +1* 12— 6,8)°* 164,6 / 4 * max{4,723; 4.9}
a 3 4 =4,526 + 0,06402 * 2,287 + 0,1589 * 2,287 + (-0,02142) * 2,287° + _

C2=ﬂu +&1-lc+&2-lc +ﬂ.3'lc +ﬂ4'lc 0,001035*2,2874 —5,276

JlomryckaeMbIit H3TUGAIONINI MOMEHT M3 YCIIOBUS MPOYHOCTH Y BHEIITHEH KPOMKH HAKIIAHOTO KobIa (A = 2,287):

[Mﬂ]= [.3] ) [5 _.:]2 ) %'max{cﬂ; 4_9} =160,3 * (18 — 6,8)>* 328/ 4 * max{5,276; 4.9} = 8700 H m

JlormyckaeMbIi I3THOArOIINI MOMEHT, IEHCTBYIOIINI HA IITYNEP B IUIOCKOCTH, EPICHANKYIISIPHON K OCH cOCy/a, PH
HaJIMYMH HAKJIaJHOTO KOJIBIIA!

[, ] = min (b1, 0, ] =min{1,74-10" ; 8700} =8700 H m
d

_ 14
RSN RPN

C3=ﬂu+ﬂ.1'lc+&2'lc2+&3'lc3+ﬂ4'lc¢ :5,868

A

=164,6/ (1837 * (18 + 1 * 12 -6,8))* = 0,7976

JlomyckaeMbIit H3THGAIONINI MOMEHT M3 YCIIOBHS IPOYHOCTH B MECTE TIEPECEUeHus MTyIepa ¢ obevaiikoii (A, = 0,7976):

[MY1]= [o] s+ ¢y -2, -c) [{T‘ raz{Cy; 4.9 =160,3* (18 + 1% 12 6,8 * 164,6/ 4 * max{5,868; 49} =2,08410° Hm

C3=ﬂu+ﬂ.1'lc+&2'lc2+&3'lc3+ﬂ4'lc¢ :13

JonyckaeMblit U3ru0aronuii MOMEHT U3 YCIIOBUS MMPOYHOCTH y BHEUIHEH KPOMKH HAKIaAHOTO Kojbla (Ac = 2,287):
D

[Mﬂ]= o] (s-c)* -Tz-max{c3; 4.0} =1603* (18 - 6,8)° * 328/ 4 * max{13; 4.9} =2,144-10* Hm

Jomyckaemblit n3rudaronmii MOMEHT, ACHCTBYIOINI Ha MITYNEp B IIJIOCKOCTH, TIEPIIEHIANKYIISIPHON K OCH COCy/a, TIPH
HaJIMYMH HAaKJIaJHOTO KOJIBIIA!

[MyJ= ﬂ]j-ﬂﬂmyl; Mygj} =min{2,084-10° ; 2,144-10'} =2,084-10* H m

[TpoyHOCTH OT NEUCTBHS U3TUOAIOIINX MOMEHTOB!

«
2
g I 2 Tl
;I By, = x + ki =((2400 / 8700) + (2400 / 2,084-10* ) = 0,2989
A [Mx ] [MY]
=
E( VcioBre IPOYHOCTH: By =1
= 0,2989 < 1.0. YcioBue MpoYHOCTH BBHITIOJTHEHO
[Ipo4HOCTH OT COBMECTHOTO ACHCTBHUS HArpPy30K:
5 2
= Fo Fq 2 =([max(]0,2017 / 1 + 0,08561[; |0,08561]; [0,2017 /1 — 0.2 * 0,08561] =
g mex| I3 + B4 [P E'D-E'q’z +Ph))0,2989° )2 0,4147
E Ecnu F, <0, To 35aK ®, MeHsIeTCs HA TPOTUBOMOIOKHBIM.
ol 2
< Ty Ty 2
- Yenoue npounoctd: || max | |——+ |, -:I:-z|-, — -02-%, +df <1
E Z 4 iz 4
§ 0,4147 <1.0. YcnoBue NpOYHOCTH BBINOJIHEHO
A MaxkcumainbHbIe MPOIOIbHBIC PACTATUBAIOIINE HAMPSHKECHUS B LITYIEPE:
. 4. M2 4012 =0,4* (146 + 11) / (4* (11 — 7,65)) + 4 * (2400° + _
o i p-ld+s) + ¥ L Fy 2400%)"2 / (3,142 * (146 + 11)%* (11 — 7,65)) + 4800 / 59.93 MIT
= 4l -c) w(des) (s-o,) nld+s)l-e) @427 06+10)*1-765) ,93 Ml
i Ecnu F; coznaer cxxumaroliee HanpsKeHue, ee CiaeAyeT NPUHATh pAaBHOW HYJIIO.
Q
=] Venosue npounoctn: T <[5
é[ 59,93 MIla < 144,4 MIla. YcnoBue MpOYHOCTH BBITOJIHEHO
=
<] 2
=l <
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] ]
E|] w3 M, +My +P[:if| =0/5,875 + (2400 + 240092 /8273 + (0| / 2,269-10° = 0,4103
I | F

Ecnu F, pactsaruBaromas npoosibHas cuiia, a p — BHyTpeHHee H30bITOYHOE IaBieHue, To F, ¥ p cieayer NpuHATH paBHBI-
MU HYJIIO.

VYcnoBue ycTOWYMBOCTH LITYLIEPA: |P| + '-'Mg +M§ + |F=| <10
BT T TFT

0,4103 < 1.0. YcnoBue ycTOHYMBOCTH BBITIOIIHEHO
Pacuér B pacyéTHBIX YCJIOBUAX (HAPY/KHOE AaBJICHUE)

YciioBust HATPYKEHUA:

Pacuérnas remmneparypa, T: 180 °C

Pacuérroe HapyxHOe m30bITOuHOE HaBnerwue, p: 0,1000 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 31emMeHma, HeCyuye2o uinmyuyep

Jomyckaemsre HanpspkeHus i Mateprana 091 2C npu remmniepatype T = 180 °C (pacuérHple ycmoBus (Hapy»KHOE JTaBiIe-
HHE), KOPpO3UOHHAS cpefa, Tpymma ammaparta 11, IV):

[6]= MIin( Rex/ nt; Ry / Ng) = min{251,1/1,6; 435,4/2,6}= 156,9 MIla
Mopayns npoosibHO# ynpyroctu npu temnepatype 180 °C:

E= 1,83-10° MIla

Ceoiicmea mamepuana wimyyepa

JHomyckaemsie HanpspkeHus st Mateprana 0912C Gr.'OCT 19281 npu remnepatype T = 180 °C (pacuérHbie ycaoBusa
(HapyXxHOe aBlIeHHUE), KOPPO3UOHHas cpeja, rpynmna anmnapara III, IV):

[6]:= min( Ret / nt; Ry / Ng) = min{225,6/1,6; 4354/ 2,6}= 141 MIla
Momyns npoaoiapHO# yrpyrocty mpu temmeparype 180 °C:
E;= 1,83-10° MIla

Ceoiicmea mamepuaiia Kojisua

Jomyckaemsie HanpspkeHus i Mateprana 091 2C npu remmniepatype T = 180 °C (pacuérHple ycmoBus (Hapy»KHOE JTaBie-
HHE), KOPPO3UOHHAs cpefa, rpymnma anmnaparta III, IV):

[6],= min( Rex / ny; Ry / Ng) = min{251,1/1,6; 435,4/2,6}= 156,9 MIla
Mopaynb npoziosibHO# ynpyroctu npu temnepatype 180 °C:
E,= 1,83-10° MIla
PacuéTHas ToMNIIMHA CTEHKH IITYIEepa:
i (d” 'CSJ 0,1000 * (146 + 2 * 7,65) / (2 * 141 — 0,1000) = 0,05722
g, = =0, * +2*7, * -0, =0, MM
P ['3]1 -F

I[OHYCKaCMOC HAapy>XHOC JaBJICHUEC U3 YCJIOBUS IIPOYHOCTHU:

. d d
Bi=mindl0 945 — |— = mi * * * (11 _ vy —
1 { R 'ES1-E5)} min{1.0, 9.45 * 146 / 138 * (146 / (100 * (11 - 7,65)))*?} =1

I[OHYCKaCMOG HAapy>XHOC JaBJICHUC IJId nany6Ka mTynepa u3 ycjioBus YCTOﬁqHBOCTHI

[£]e = 20.8*10° *1,83-10°* 146/ (2,4 * 1 * 138) * (100 * (11 — 7,65) / 146 )*>° =13,38 MIla

13 107°E; d [mn sy - .:sjr
d

n}?"Bl 11

Jlonyckaemoe Hapy>KHOE JIaBJIeHHe JUIsl TaTpyOKa MITylepa U3 yCIoBHs MPOYHOCTH:

JIuct
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_2 ol (a1-es)

el = — e e

2*141*(11-7,65)/ (146 + 11 -7,65) =6,325 MIIa

6,325/ (1 + (6,325 / 13,38)?)"2 =5,719 MIla

5,719 MITa > 0,1000 MIla
3akrodeHre: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO
PacuérHpIil TaMeTp NIIHHIPUICCKOH 00eqalKu:

DP =D =1800 MM
PacuérHspiit nnameTp oTBepCcTHA (OCH ITYIIEpa COBIANACT C HOPMAJIBIO K IOBEPXHOCTH B IICHTPE OTBEPCTH):
dy =d+2-c, =146+2%765 =161,3 Mm

PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

lip =ﬂ]jn[11; 1.25. \,I’(d+ 2-c, ) s —c, j] = min{ 106; 1.25 * (146 + 2 * 7,65) * (11 - 7,65))"%} = 29,06 MM

OmHouwienus 00OnycKaemoviX HAnPAHCEHU

Jlns1 BHEIIHeH yacTu mryuepa:

7y = rm'n{l,[l; Lf'-;]lf} =min{1.0, 141 /156,9} = 0,8984

PaccrosiHre 0T HapyKHOM MOBEPXHOCTH IITYIIEPa J0 OIFKANIIEro HeCyero KOHCTPYKTUBHOTO dieMeHTa (JIHHMIIe AT I-
THYecKoe (BepXHee)):

L, =5216 mm

IITupuHa 30HBI YKpPEIUICHHUS:

Ly=.D, Is-¢ = (1800 * (18 — 6,8))"? = 142 MM

g Pacuérnas IIMpHHA KOJIbLA:
=
; lgp = mjn[lg ; |"Dp lay + 8- cj] = min{80; (1800 * (12 + 18 — 6,8))Y%} = 80 MM
E JInst HaKJIaTHOTO KOJbIIA:
=
S - ['3]:4 .
= T = thif I,D;—[—J— =min{1.0, 156,9/156,9} =1
lj
= PacuérHas niuHa BHYTpeHHEH 4acTu WTylepa:
1]
> . .
= lap = mm{l3-, 0.5 Jld+2c,) (5 —c. —.:51)] =min{ 0; 0.5* (146 +2* 7,65) * (11 - 7,65-0))"*} =0 MM
i PacuérHas mmprHa 30Hbl YKPEIUICHUS:
=
=~ lp = LD =142 MM
< PacuérHbIil THaMeTp OTBEpCTHSA, HE TPEOYIOIIETO JONMOTHATEIEHOTO YKPETUICHHS:
M
= thop =04 /Dy (s—c) =04*(1800*(18-68))"” =56,79 Mm
=
3
M s hp (s —cg) %1 +lap 5a % +lap (s —co—ea ) 13
o v - 1y fa—c)
=~ = it 41
< -d d+2. 1
. 1405 LIS B
a ] Dp lp
=] = min{1; [1 + (29,06 * (11— 7,65) * 0,8984 + 80 * 12* 1 + 0 * (0 — 2 * 7,65) * 0,8984) / (142 * (18 — 6,8))] / [1 + 0.5 * (161,3 — 56,79) / 142 + 1 * (146
g +2*7,65) /1800 * 29,06 / 142] = 1,196}
= =1
=
ol <
Bl <
% E JIuct
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2K -(s-0)1|o
[p]P - D l-l-Es— ci‘E’ ]
P
ﬂOHchaeMOC Hapy)KHOC JAaBJICHUC:
N
[[p]p ]2 =1,941/ (1 + (1,941 /0,1633)%)* = 0,1627 MIla
+

[ele

rae [P]e — nomyckaeMoe Hapy>KHOE JIaBJI€HHE B Mpeenax YOpyrocTH sl JIEMEHTa, HECYIIEro TyIep (CM. pacuér aie-
MeHTa “Obevalika IHITHHIpHYecKast”)

‘¥ =2*1*(18-6,8)*156,9* 1/[1800 + (18 -6,8) * 1] = 1,941 MIla

)

- P
L]
™y
) —

OTBepcTHE CYMTAETCS ONMHOYHBIM, eciii Oikaiiiiee k Hemy otBepcrue LTynep A3 DNS0O He oka3biBaeT Ha HETO BIIUSI-
HUS, T.C. PACCTOSIHUE MEKAY Hapy>XHBIMHU ITOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

b «,(Di: (s—c) + «,(D; (-} =(1800* (18- 68))" + (1800 * (18 - 6,8)"* = 284 MM

YcnoBue BBINOHEHO, JaTbHEHIINX pacy€TOB YKpEIUIeHUI He TpeOyercs.
Jonyckaemoe nasnenue [p] = 0,1627 MIla

0,1627 MIla > 0,1000 MIla

3axito4eHre: Y cJIOBHe NPOYHOCTH M YCTOIYHBOCTH BBINOJIHEHO

o]
=
&
= Pac4yéT Ha NpoO4YHOCTb OT BO3AeNCTBUA BHeLWHUX Harpy3ok no FOCT P
2 52857.3-2007
=
Q
=
Fr
¥
& Mc M.
2
o
o]
=
%
o
jas]
=
=
g
m
<
s
S
=
[a}
Q
=
% PanunanpHas Harpyska, Fr:  (-4800) H
= Oxpy>xHoit MoMeHT, M¢c: 2400 Hwm
=
ol
=l <
% E Jlucr
= B K-5.00.00.000 PP 150
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Iloanuce 1 nata

Bsam. uns. Ne | MuB. Ne ny01.

Iloamnuce 1 narta

Wus. Ne ozu.

19744.4

Ipononbueiii Moment, M : 2400 H m
Kpyrsimmii moment, Mt: 3400 Hwm
CnsuroBas Harpyska, Fc: 3400 H

CnsuroBas Harpyska, F|: 3400 H
Cpenuuii quaMeTp o0edaiiki y OTBEpCTHS:

D, =Dy +s+c+5; =1800 +18+6,8+12 = 1837 mm

Cpenuuii paguyc oOcuaiiku y OTBEPCTHS:

R, = D_zt =1837/2 = 918.4 MM

. ly < R, la+3q)
OKBHBAJICHTHAS TOJIIMHA 00CYaiiKi OKOJIO MITyNepa MpH :

13

5, = S+1niNg8, - 89 ;- Fa-C =18 +min{12 * 80/ (1837 * (18 + 12) )% 12} *1-6,8 = 15,29 Mm

D, - [s+35,)

Cpennuii TuameTp mTyuepa:
d, =d+s +c, =146 +11+765 = 164,6 Mmm

d
A, =———— =164,6/(1837 * 1529)"* =0,9825

£ %
PaccrosiHue OT Kpas LITynepa 10 BO3MOKHOTI'O KOHLIEHTPATOPa HAIPSKEHHI:
b, =2368 MM

HpO‘IHOCTI) OT JICUCTBUS JaBJICHUS:

=|(-0,1000) / 0,1627| = 0,6146

Yenosue npounoctu: Pp =1

0,6146 < 1.0. YcoBue mpo4HOCTH BBHITIOJTHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

F, =-Fp = —(-4800)

4800 H

K-5.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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a Y 4 =0,6007 + 0,952 * 0,9825 + 0,005196 * 0,98252 + (-0,001406) * 0,9825% + 0 * =154
Cy=ap+a; A +a, A “+az L “+a, A, 0,0825* =4

Jomnyckaemoe 0CeBOe yCUIIME Ha LITYLEP U3 YCIOBUsI MPOYHOCTH B MECTE MepecedeHust Tyiepa ¢ odedaikoii(A, =
0,9825):

[F]=[o][s+%, 55 -cF ‘max{C;1.81} =156,9* (18 +1*12-68)*max{154; 181} =1,529-10° H
Hapy»xHblli [aMeTp HAKJIaIHOTO KOJIbLA!

D.,=d+23 +2-1 =146 +2* 11+2*80 -
2 1 2 328 MM
Dy
Ay = —— =328/ (1837 * (18 — 6,8)"" =2,287
N
a 3 4 =0,6007 + 0,952 * 2,287 + 0,005196 * 2,287% + (-0,001406) * 2,287° + 0 *  _ 2 788
Cy=ap+a; A +a, A “+az L “+a, A, 2,287 T

JomyckaeMoe 0ceBOe yCHIIKE Ha MITYIEP U3 YCIOBUS MPOYHOCTH Y BHELITHEH KPOMKH HaKIaqHOTO Koiblia (A, = 2,287):
[Fo]=[o] s- )% - max {C,;1.81} =156.9* (18 —6.8) * max(2,788; 181} =5.489-10" H

JomyckaeMoe oceBoe yCHIIHe Ha IITYLep IPH HAJTUYUH HAKIaZHOTO KOJbLA:

[F = min{[F,F oo | =ming1,529.10°; 5,489-10°} = 5,489-10* H

IIpouHOCTH OT IEHCTBUS OCEBOM HATPY3KHU:

=|4800/ 5,489-10*| = 0,08745

Venosue npounocti: P, =1

0,08745 < 1.0. YcnoBue MPOYHOCTH BBIMOJIHEHO
OKpy>XKHOH NpUBEIEHHBI MOMEHT, IEUCTBYIOIIMH Ha IITYLEP:

M, =hi, =2400 Hwm
[IpononpHBIN NpUBeACHHBIM MOMEHT, JEHCTBYIOIUNA HA WITYIEP:

g WL, =D = 2400 Hwm
=
= a Y 4 =4,526 +0,06402 * 0,9825 + 0,1589 * 0,9825° + (-0,02142) * 0,9825° + =
2 Coy=ap+ap-d_ +ay A " +ag X " +a, A, 0,001035 * 0,9825" 4723
=
= Jonyckaemblil U3rubaronuii MOMEHT U3 YCJIOBUS IPOYHOCTH B MECTE TIepeceueHus mTylepa ¢ odevaiikoii (A, = 0,9825):
o
= =1,704-10* H
[Mxl] = [.3]. [g+ Yy 5s - .;]3 [{T‘ .max{c . 4_9} =156,9* (18 + 1 * 12 — 6,8)2 * 164,6 / 4 * max{4,723; 4.9} .
[::‘ — 2 3
O a 3 4 =4,526 +0,06402 * 2,287 + 0,1589 * 2,287 + (-0,02142) * 2,287° +  _
Ef Co=ap+tap-A,+ay A " +ag- A " +ag A, 0,001035 * 2,287* =5,276
2 JomyckaeMmblit H3rubGarONnii MOMEHT M3 YCIIOBUS MPOYHOCTH Y BHENTHEH KPOMKH HAKIIaHOTO KoubIa (A = 2,287):
o
= D
= [Mﬂ]= [.3] . [s -c;]f* . Tﬂ.max{cj; 4,9} =156,9 * (18 — 6,8)2 * 328/ 4 * max{5,276; 4.9} = 8516 H m
S JlommyckaeMblii I3rubaromuii MOMEHT, IeHCTBYIOIINI Ha IITYNEpP B INIOCKOCTH, MEPIECHANKYIIPHON K OCH cocy/ia, pH
ES HAJMYUH HAKJIAJHOTO KOJIbLA:
; [, ]= min {0, 0, ] —min{1,704-10* ; 8516} =8516 Hm
3
2 d.
Ao = =164,6/ (1837 * (18 + 1 *12-6,8))"> = 0,7976
JDc T+ 2z 5 —c)
<
&
§ Cy=ag+a; A, +ay A 48,4, +a, -2 * =5868
3 Jomyckaemblit U3ruGarONINii MOMEHT M3 YCIIOBHUS IPOYHOCTH B MECTE MepeceueHus mrymepa ¢ obevaiikoit (A, = 0,7976):
=
E 4 Ij'-: . — 2 . _ 104
é{ [My1]= [o] s+ 2, -5, -c) = maz(C, 4.0} =1569% (18+ 1*12-6,8)°* 1646/ 4 * max{5,868; 49} =2,04-10° Hwm
Cy=ag+a; A, +ay A +a; A F4a,a .t =13
- 3T g tapA Ty A Ay A AR,
=
g
=l <
% E JIucr
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JlonyckaeMblil H3ru0aronMii MOMEHT U3 YCIIOBUS MPOYHOCTH y BHENIHEH KPOMKH HAKJIAAHOTO Kojbla (Ac = 2,287):

[Mﬂ]= [a] {s-c)? .%.M{CE; 4.9} =1569* (18 ~6,8)° *328/4* max{13; 49} =2,099-10* H m

JlommyckaeMBbIi I3THOAIOIINI MOMEHT, IeHCTBYIOMINI Ha IITYNEpP B IUIOCKOCTH, MIEPIIEHANKYISIPHON K OCH COCYAa, IIPU
HaJIMYNH HAKJIaJHOTO KOJIBIIA!
[M},J= mjn{[IuI},l; MYEJ} =min{2,04-10" ; 2,099-10'} =2,04-10* H m

[Ipo9YHOCTE OT HEUCTBHS M3TUOAIOIINX MOMEHTOB!

a 2
I'I.I'I II"'II 2 4 \2\1/2
Py, = il ] + 7 =((2400 / 8516)° + (2400 / 2,04-10* })** = 0,3054
[[Mx] [[Mxr]
VYcnoBue mpoyHOCTH: &, =1

0,3054 < 1.0. YcnoBue NpOYHOCTH BBINOJIHEHO
[TpOYHOCTH OT COBMECTHOTO ACHCTBHUS HATPY30K:

!
max U—P+¢'z l |¢'z|;
Cy

Ecmu F, <0, To 3HaK @, MEHsIeTCS HAa TPOTHUBOTIOIOKHBIH.

3
—f_0z.4,
Ty

)1%+0,30542 )12 0,7656

2
]] +@®E 21
0,7656 < 1.0. YcioBue MpOYHOCTH BBIIIOJIHEHO
MakcuMaibHBIE TPOIOJIBHBIE PACTATHBAIOIIHME HATIPSKEHHS B MITYIIEPE:

P
m oy =( [max( [0,6146 / 1 + 0,08745|; [0,08745|; [0,6146 / 1 — 0.2 * 0,08745| =
+3y,

Tp
Yenosue mpouHOCTH: || max | |—+ & | |~:I:~z |;
Cy

3
P nze,
Cy

_ 4. M2+ B2 =(-0,1000) * (146 + 11) / (4 * (11— 7,65)) + 4 * (2400*  _
5= P [d+5) N Ty Fy + 2400 (3142 * (146 + 11" * (11 -7,69)) +4800/
A-lsp o) mfd+s) (s-c) wld+s)ls-c) @142% 46 +11)* (11-769) 07 MlTa

Ecmu FZ CO34aCT CXKUMAIOIICC HAIIPAKCHUE, €€ CIICAYCT IPUHATH paBHOI>'I HYJIIO.

5 <
= YcnoBue MpoyHOCTH: &1 = ['3]1
i 54,07 MIla < 141 MIIa. YcaoBue MpoYHOCTH BBIIIOJIHEHO
O
= 2 2
= ﬁII'I'u'I +M
= |P| + * il FF5| =0,1000/ 5,719 + (24007 + 240022/ 8080 + 10| / 2,216-10° = 0,4376
= B Ml F]
Ecnu F, pactsruBaromnias npo/oibHast Cuiia, a p — BHyTpeHHee H30bITOYHOE IaBieHne, To F, ¥ p cieayer NpuHATh paBHBI-
= MM HYJIIO.
=
i 2 41
s VcnoBre yeTOWYMBOCTH LITYLIEPa: o] L L Fal <10
: B BT T
= 0,4376 <1.0. YcioBue yCTOMYHUBOCTH BBITIOTHEHO
2 Pacuér B ycnoBusx ucnoiTanuii (I'uapoucnbiTanus)
z
= YcaoBus Harpy:KeHusl IpU UCHbITAHUAX:
=
§ Pacuérnas temneparypa, T: 20 °C
PacuérHoe BHyTpeHHee n30bITOUHOE naBienue, p: 0,6205 MIla
«
&
¢ PacuéT ykpenneHus orsepctua no NOCT P 52857.3-2007
=
5 .
E Ceoiicmea Mamepuana liemernma, Hecyuieco uwimyuep
é( Jonyckaemble Hanpspkenns 1 Marepuana 091'2C npu temmniepatype T = 20 °C (ycnoBusi THAPOUCIBITAHMUN):
[6]1°= N* Repo /Ny = 1%300/11= 272,7 MIla
= Moyns pofoipHOH ynpyrocti mpu temmneparype 20 °C:
ol <
Bl <
% E Jluct
o
2| 3 K-5.00.00.000 PP 153
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E= 1,99-10° MIla

Ceoiicmea mamepuana wimyyepa
JHomyckaemsre HanpspkeHus i Matepraia 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (yciaoBusi THAPOUCTIBITA-
HUK):
[6]°= N* Reo/ Ny = 1*280/1,1= 254,5 MIla
Monyns npoaonsHON ynpyroctu npu teMmnepatype 20 °C:
E;= 1,99-10° MIla

Cesoiicmea mamepuaiia Kojisua

Jormyckaemsre HanpspkeHus i Matepuaia 0912C npu remnepatype T = 20 °C (ycIOBHS THAPOUCIIBITAHHH):
[6]%%= M* Rezo/ Ny = 1*300/1,1= 272,7 MIla
Monyns npoaonsHON ynpyroctu npu teMmepatype 20 °C:
Ep= 1,99-10° MIla
PacuérHas TonmMHa CTEHKU HITyLiepa:

pld+2c) 0,6205 * (146 + 2 * 7,65) / (2 * 254,5 * 1 — 0,6205) = 0,1968
a = =0, * + 2% , * , *1 _ , = , MM

Pz UI; oF

Jonyckaemoe naBieHue Ui narpyOka mrymepa:

2 [o]y-pr-(s1- )

[p] = Ty = 2%2545%1* (11 -7,65)/ (146 + 11 + 7,65) =10,36 MIla

10,36 MIIa > 0,6205 MIla
3axiroueHue: Y cJ10BUe NPOYHOCTU U YCTOHYHMBOCTH BBINIOJIHEHO
PacuérHpIil TnamMeTp NMIHHIPUIESCKON 00eHalKu:

DP =D =1800 mm

Pacuérnas TOJIIIMHA CTCHKHN HECYHICTO 3JICMCHTA B MECTC PACIIOJIOKCHHUS IITYLIEPA:

g Sp = 2,05 MM
E PacuérHblii uameTp oTBepcTHUs (OCh IITYLEpa COBIAAACT C HOPMAJIBIO K IOBEPXHOCTH B LIEHTPE OTBEPCTHS):
§ dy =d+2-c; =146+2%765 =161,3 Mm
E( PacuérHblil TMamMeTp OMMHOYHOIO OTBEPCTHSL, HE TPEOYIOIIETo YKPEeIICHHS:
- dy=2-| 225 -08| D, (s- o) =2%((18-6:8)/205 0.8)* (1800* (18 6,8)"> = 1324 mm
0= S_ 2 P 1 ’ . ’
- r
) dp < do: YcaoBHe MPOYHOCTH BBINOJTHEHO
:; PacuérHas qniHa BHELIHEH YacTH IITyLepa:
2 L =mjn[11; 125 fld+ 2 ¢, )51 —c, ]] = min{ 106; 1.25 * (146 + 2 * 7,65) * (11 - 7,65))} = 29,06 MM
=
= OmHnowieHus 00ONyCcKaemvlx HAnNPAHCeHU
E Jlyist BHENIHEN YacTH INTYIEPa:
) . o
§ 1 = minng10; [ ]1 =min{1.0, 254,5/272,7} =0,9333
oa =
PaccrosiHue oT Hapy>KHOI ITOBEPXHOCTH LITYyLEpa /10 OJIMKaHIIero HecyIero KOHCTPYKTUBHOTO dJieMeHTa (JlHuIme amun-
o THUYECKOe (BEepXHEe)):
= Ly =5216 Mm
; [IuprHa 30HBI YKpETUICHHUS:
= = . —_ = 12 —
E[ Ly=,D, I8 o] = (1800 * (18 - 6,8)) = 142 MM
= PacuérHas mupuHa KoibLa:
5
ol =
=l <
% E JIucr
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

121:- = mjn[lg : In'DP lay + 8- cl] = min{80; (1800 * (12 + 18 —6,8))"*} = 80 MM

JI1s HaKJ1aTHOTO KOJIbIIA:

['3]:4

Ta= rrm{l,n;-[l;]-} =min{1.0,272,7/272,7} =1

PacuérHas 1iuHa BHYTpEeHHEH 4acTu IITyLepa:

131: = mjﬂ{lz; 0s5. w.l'r'Ide 2, :,.(53 -, _.;;ﬂj] =min{ 0; 0.5* ((146 + 2 * 7,65) * (11 - 7,65-0))**} =0 MM

Pacu€rHast mmprHa 30HBI yKPEIJICHUS:

lp =L, =142mm

PacuéTHeIit TMaMeTp OTBEPCTHS, HE TPEOYIOIIET0 JONOIHUTENEHOTO YKPEIUICHHUS:

o =04 ,llﬁp f2—0C) =0.4*(1800* (18-6,8))"* = 56,79 MM

+11p (s - o) g1 +lap sy kg Hlap (s - —cq ) s

1y -|IS— I::I

V =min4l;

E

1+I:I.5-dp

d+2-c5 L] 11P

Ip

+K;

=min{1; [1 + (29,06 * (11 — 7,65) * 0,9333 + 80 * 12* 1 + 0 * (11 — 7,65 — 0) * 0,9333) / (142 * (18 — 6,8))] / [1 + 0.5 * (161,3 — 56,79) / 142 + 1 *

(146 + 2 * 7,65) / 1800 * 1/ 1 * 29,06 / 142] = 1,198}

=1

[e], = 2K (s- 0 ¢ [o]

Ell:,+lls—|:)-ﬁsT
dl‘
f
15 11 f
Sy
-r.f

,
. ~=p

‘W =2*1*(18-6,8)*1*272,7*1/[1800 + (18-6,8) *1] = 3,373 MIla

OTBepcTHE CUMTAETCS OAMHOYHBIM, eciM Omkaiiiee k Hemy oTBepcTre LITyriep A3 DN500 He oxa3sIBaeT Ha HETO BIIHSI-

HUs, T.€. pACCTOAHUC MEXKIY HAPYKHBIMU MOBECPXHOCTAMU COOTBETCTBYIOIUX HITYHEPOB YIOBJICTBOPIACT YCJIOBHUIO!

b JD; (s—0) + JD; {s—c) =(1800* (18- 68))" + (1800 * (18 - 6.8))"% = 284 MM

YcoBue BBINOIHEHO, NalbHEHIINX pacyéToB YKpEIIeHHH He TpeOyeTcs.

Jomyckaemoe aasnenwue [p] = 3,373 Mlla

3,373 MIla > 0,6205 MIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIYHBOCTH BBINOJTHEHO
[Tnomans, HeoOXxoauMast I YKPEIUICHHUSI OTBEPCTHS:

Ay =030, - dyp ) sp =05*(1613-56,79)* 205 = 0,1071-10° M

Pacnomaraemas IJI01aib YKPCIJICHUS OTBEPCTHA:

Ay =1y '[51‘5]1:- - Csl-'ll +lap 83 2 +lyp -|:s3 -0, - c51)-13 +1p -[S—SP - c]
=29,06 * (11-0,1968 - 7,65) * 0,9333 +80* 12 * 1+ 0 * (11 - 7,65 - 0) * 0,9333 + 142 * (18 -2,05 - 6,8)

=0,002345 m?

A, =0,1071-10° m*<0,002345 v°

Wzm) Jlucr Ne moxym.

Tloam.

Jlata
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

3aknroueHue: Y cJI0BHe NMPOYHOCTH BBINNOJIHCHO
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

IHryuep 2K DN50

UcxogHble AaHHbIe
OneMeHT: rymep XX DN50

VYcnoHoe o6o3Hauenue (Metka) — Iltymep XK

DNeMEeHT, HeCyIUi MTYyIep: O0ecuaiika ITUIHHAPHYCCKAST
Tum anemenTa, Hecymiero mrynep: OO6cuaiika MUIHHIPUYECKAS

Tun wrynepa: [poxomsammii 6€3 yKperIeHns

Marepuain HECyIIEro JIeMeHTa:

TonmuHa CTEHKU HECYILETO JIEMEHTA, S:

CymMa nprubaBoK K CTEHKE HECYILETo 31eMEeHTa, C:
Marepuan mrynepa:

Bryrpennnii nuamertp mrynepa, d:

TonmuHa CTEHKH WTYLEpa, Si:

CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs:

Juuna mrryepa, |y

Cwmemenue mrynepa, Ly, 1,319-10% mm
VYron noBopora mryuepa, 9: 150 °
JiHa BHYTp. 4acTu WTYyLepa, l3: 0 mm
[TpnbaBka Ha KOPpPO3MUIO, Cg! 0 mm

MuHuManbHBIH pasmep cBapHoro mBa, A: 1 MM
PacuérHble mapameTpbl pa3MeIleHH s ITYIepa:
Baxaitumii mryuep

09r2c
18 mm
6,8 Mm
09I2C (KT11245) Gr.
48 mm
14 mm

6 MM

160 MM

Wzm) Jlucr Ne moxym. [omn. | Hara
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

Haspanue mrynepa: HItynep JI DN50

PaCCTOfIHI/Ie O CTCHKH 6J11/1>1<a171111er0 T cpa b:
2 YHEPE, B 1196 mm

Yron B: 90 °
KoadduureHTs! TpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[IToB o0eyaiiku B 30HE BPE3KH IITYIIEpa:

¢ =1
PacuérHblil TuaMeTp LIIMHAPHUECKON 0OeualiKku:

Do =D =1800 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

Pacuérnast temneparypa, T: 150 °C

PacuérHoe BHyTpeHHEe U30bITOYHOE naBneHue, p: 0,4 MIlla

PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuie2o uimyuyep

Jomyckaemsle HanpspkeHust 11 Matepuaia 091 2C npu remnepatype T = 150 °C (pacuérHble ycioBHs, KOPPO3HOHHAS

cpena, rpymnma anmapata 11, IV):

[6]= min( Rex/ nt; Ryt / Ng) = min{256,5/1,6; 430/2,6}= 160,3 MIla
Mopaynb nponiosibHO# ynpyroctu npu temnepatype 180 °C:

E= 1,83-10° MIla

Ceoiicmea mamepuana wumyyepa

Homyckaembie Hanpspkenus i Matepuana 0912C (KT1245) Gr. npu temneparype T = 150 °C (pacuérabie ycnoBus, KOp-

po3uoHHAas cpefa, rpymnmna anmapata 11, IV):

[6]i= min( Rex/ nt; Ry / Ng) = min{202,1/1,6; 430/ 2,6}= 126,3 MIla
Monyns npofoibsHO# ynpyroctu npu temmneparype 150 °C:
E;= 1,86:10° MIla
PacuérHas ToMIIMHA CTEHKHM IITYIEepa:
pld+2 o) 04% (48 +2*6)/ (2%1263*1-04) = 0,09515
2. = =0, * +2* * , *1 _ ; =0, MM
P 'FI; PP
Jomyckaemoe gaBieHHe A MaTpyOKa mTyrepa:
_2[eligr s -
d+s +e,
29,72 MIla > 0,4 MlIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJTHEHO

(1]

= 2*1263*1*(14-6)/ (48 + 14 +6) =29,72 MIla

K-5.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

PacuérHpIil TMaMeTp HWINHIPUIECKON oOedaiKu:

Do =D =1800mm
PacuérHasi TOJIIIMHA CTEHKH HECYIEro 3JIEMEHTa B MECTEe PACIIOI0KEHHS LITYLepa:

Sp = 2,297 MM

PacuéTHrIit JAUaMETP OTBECPCTU (OCB mTynepa coBnagacT ¢ HOpMaJiblo K OBEPXHOCTU B EHTPE OTBepCTI/Iﬂ):

dp =d+2-c, =48+2%6 =60 MM

PacuérHblil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

dyp=2- [u - D,E] . ,lﬁp ‘(g— ) =2*((18-6,8)/2,297 - 0.8) * (1800 * (18 — 6,8))* = 1158 MM
®p

dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO

PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

lip =mjn[11; 1.25-f{d+ E-CSJ-(SI—ESJ] = min{ 160; 1.25 * (48 + 2 * 6) * (14— 6))*%} = 27,39 MM

OmHowienus 00OnyCcKaemovixX HAnPAHCEHU

711 BHELIHEH YacTH IWITyLepa:

=}

1= ﬂu'n{l,[l; -[u;_l} =min{1.0, 126,3/160,3} = 0,7879

PacuéTHas juiMHa BHyTpEHHEH 4acTy IUTylepa:

13P=mjn{l3; D.S-J{d+2-c5)-(s3—cs—cﬂ)] =min{0; 0.5* (48 +2*6) * (14 -6 -0))""} =0 mMm

[[TupuHa 30HBI YKpEIUICHHUS:

Ly=./Dpls-c] =(1800*(18-68))"" =142 mm

PaccrostHuE OT Hapy’KHOI MOBEPXHOCTH IITyLEpa 10 OIIKaHWIIero HeCyIero KOHCTPYKTUBHOTO dieMeHTa (JlHunIme smun-

THYecKoe (BepxHee)):

Ly =712 mm
PacuéTtHas muprHa 30Hbl YKPEIICHUS:

11:, = L,:, =142 mMm

PacuérHblil THaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:

tdop =04 Dy (s—C) =04*(1800*(18-68))"* =56,79 Mm

1+11p (s —c) g1 +lap sy ka +Hlap (s —c—cg ) xa

1, ls—¢
V = min 1, 7 p | " )2 1
Z ey
1405 P LK, Bl
Ip Dy w1

=min{1; [1+ (27,39 * (14— 6) * 0,7879 + 0 * 0* 0 + 0 * (14 — 6 — 0) * 0,7879) / (142 * (18 - 6,8))] / [1 + 0.5 * (60 — 56,79) / 142 + 1 * (48 + 2 * 6) |

1800 *1/1*27,39/142] = 1,089}
=1

[P]p _ d-K g (s- c:]-q:n-[nj].v

=2*1*(18-6,8)*1*160,3*1/[1800 + (18 -6,8) *1] =
Dy +[s—c)-¥ ( ) [1800 + ( )*1] = 1,983 MITa

K-5.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

)

| R
. ~=p Dg ?{"' - !

OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiiree k HeMy oTBepctre LTyrep JI DN50 He oka3pIBaeT Ha HETO BIHSI-
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU IOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

b JD; (s-c) + JD; (s—c) =(1800* (18- 6,8))* + (1800 * (18 - 6,8))” = 284 MM

YcoBre BBIMOTHEHO, TABHEHIITNX pacuEéTOB YKPEIUICHUH He TpeOyeTcsl.
Jomyckaemoe aasnenue [p] = 1,983 Mlla

1,983 MIla > 0,4 MIla

3akmodeHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO

Pac4yéT Ha NpOYHOCTb OT BO3AeNUCTBUA BHeLWHUX Harpy3ok no FOCT P
52857.3-2007

Fr

PanunansHas Harpyska, Fr:  (-1500) H
OxpyxHoit MoMeHT, Mc: 200 Hwm
Ipononerenii Moment, M : 200 Hwm
Kpytsmmii momentr, Mt 300 Hwm
Casurosas Harpy3ka, Fc: 1100 H

Casurosas Harpyska, Fi: 1100 H
OKBUBaJICHTHAs TONIIMHA 00eYaiKy OKOJIO ITYIepa:

g,=3-¢ =18-68 =112 MM
Cpennuit tuamerp o0euaku y OTBEpCTHS:
D, =D +35+C =1800 +18+6,8 = 1825 mm

CpenHuil fuaMeTp MWTynepa:

JIuct

K-5.00.00.000 PP 160

Wzm) Jlucr Ne moxym. [omn. | Hara




d, =d+s;+c, =48 +14+6 = 68 MM

de

b =———=— =68/(1825*11,2)"* = 0,4757

¢ 5
PaCCTOﬂHI/Ie oT Kpaﬂ I.HTyI.[epa J10 BO3MOKHOTI'O KOH].[CHTpaTOpa HaHpH)I(eHI/II)’I:
b, =652 Mmm

Cpenauii paguyc o0edaiiki y OTBEpCTHS:
D
E.= — =1825/2 =912,4 mm

HpO‘IHOCTB oT HeﬁCTBHﬂ JaBJICHUSA

=|0,4/1,983 =0,2017

Venosue npounoctn; Fp =1

0,2017 <1.0. YcnoBue NpOYHOCTH BBINTOJITHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

s
<
=
=
[¥a)
Q
=
=)
=
o
=
=
S
>
q —_—
= F, =-F = (1500 -
= 2R (-1500) 1500 H
=
E :"l.. I:1!:
] =68/ (1825 * (18 — 6,8)"2 =0,4757
g e
Cﬂ. 2 3
=0,6007 + 0,952 * 0,4757 + 0,005196 * 0,4757° + (-0,001406) * 0,4757° + 0 * _
z Cp=ag+ay A +ayd vy d ha, at 00 ( ) = 1,055
= JomyckaeMoe oceBoe yCHIIKe Ha MITYIEp TPH OTCYTCTBHH HAKIAAHOTO KoJbia(A, = 0,4757):
(3]
A [F,]=[5] (s-c)* max{C);1 81} =1603* (18 -6,8)? * max{1,055; 181} =3,64-10° H
< IIpoyHOCTH OT IEHCTBUS OCEBOM HATPY3KHU:
s
=t F
= F, === =1500/3,64-10°| = 0,04121
=
E{ Venosue npounoctu: Ty =1
= 0,04121 < 1.0. YcinoBre MPOYHOCTH BBITIOJIHEHO
OKpyXHO MPUBEICHHBII MOMEHT, ISHCTBYIONINI Ha MTYIEP:
=
el <
Bl <
2 E JIucr
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L, =M. =200 Hm
TIpononbHbI TPUBEACHHBIN MOMEHT, IEUCTBYIOIINI Ha IITYLIEP:

M, =M, = 200 H
_ 2 3 4 =4,526 +0,06402 * 0,4757 + 0,1589 * 0,47572 + (-0,02142) * 0,4757° + =
Co=agt+ap-d +ay-d " +ag- A7 +a0-A (001035 * 04757 4,59

JlormyckaeMbIi I3THOAIOIINI MOMEHT, IEHCTBYIOIINI Ha IITYNEP B IUIOCKOCTH, EPICHANKYIISIPHON K OCH cOCy/a, IPH
OTCYTCTBUH HakJIagHOTO Koibla (A, = 0,4757):

M, =[] fs-c)*- %-ma&x{[ij; 4.0} =160,3* (18— 6,8)2 * 68 / 4 * max{4,59; 49} = 1675 H m

2 3 4+ _
C3=ﬂu+ﬂ.1'lc+ﬂ.2'lc +ﬂ.3'lc +ﬂ4'1c —5,511
Jomnyckaemblilt H3rudaronii MOMEHT, ASHCTBYIOIIMN Ha ITYIEP B INIOCKOCTH, IIEPIECHIUKYIIIPHON K OCH COCY/a, IPH
OTCYTCTBUH HaKJIagHOTO Koibla (A, = 0,4757):

[My]= (o] [ -c)* % mae Cy; 4.9} =160,3* (18 - 6,8)° * 68/ 4 * max{5,511; 4.9} = 1884 H m

[TpoyHOCTH OT NEHUCTBHS U3TUOAIOIINX MOMEHTOB!

2
o = i My : o 2| (001675 + (2001 1884y = 0,1508
" I, MY]

VYcnoBue NpOYHOCTH: &y =1

0,1598 < 1.0. YcnoBue mpo4HOCTH BBHITIOTHEHO
[Ipo4HOCTH OT COBMECTHOTO ACHCTBUSA HArpy30K:

thax [}E_'_qu . |¢'z|;
Cy

Ecnu F, <0, To 35aK ®, MEHsETCS HA TPOTUBOMOIOKHBIM.

2
+ =( [max( [0,2017 / 1 + 0,04121]; [0,04121]; [0,2017 / 1~ 0.2 * 0,04121 =
P-':'-E":I%D Y. ( [max( [0, , 10, [ 10, , I

C, JI°+0,1508" )" 0,2908

o]
8 2
=
Ty Ty 2
= Yenoue npounoctd: || max | |——+ |, -:I:-z|-, — -02-%, +df <1
5 'y C,
=
=
g 0,2908 < 1.0. YciioBue MPOYHOCTH BBIIIOJIHEHO
: MaxkcuMaJjibHbIE MIPOJAOJBHBIC PACTATUBAONINEC HATIPAXKCHNA B HITYLEPE:
- . 4. M2 42 =0,4% (48 +14) | (4* (14— 6)) + 4 * (200° + 2009 |  _

b= o, =L [+ 5] N ’; LA Fy (3142 * (48 + 14" * (14-6)) + 1500/ (3142 * (48 o 4y 10
= 4[5 - ¢, ) a-(d+s )% (s c,) n-ld+s)[s;-c,) 14)*(14-6) : a
2 Ecnu F; coznaer cxumaroliee HanpsKeHue, ee CiaeAyeT NPUHATh paBHOW HYIIIO.
E Vcnosue podHocTH: T & [I:T ]1

13,45 MIla < 126,3 MIIa. YcnoBue MpOYHOCTH BBITIOJIHEHO
ol
i |p| '-'M’?; M M??’ FF“ | 0/29,72 + (200% + 200%)"2 /2133 + 10| / 1,778-10° = 0,1326
T + + = 72+ + + ,778:10° =0,
=
|| B H
3 Ecin F, pactsarusaromas npoosbHas CHila, a p — BHYTPEHHEE U30BITOUHOE JIaBIICHHE, TO F, M p cileiyeT NPUHATH PaBHbI-
aa) MH HYIIIO.

2 2

< . i ||II'I.I'Ix +Me Ry
= VcioBre yCTOWYMBOCTH MITYIEPA: + L <11
< 1)
: BB CF
3 0,1326 < 1.0. YciioBue ycTOHYUBOCTH BBITIOTHEHO
E[ Pac4ér B pacuéTHBIX yCJIOBHAX (HAPY/KHOE JaBJICHUE)
o
=
=
ol =
=l <
% E Jluct
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YcioBusl HATPY/KEHUA:

Pacuérnas temneparypa, T: 180 °C

PacuérHoe HapyxHOe n30bITOuHOE nasienue, p: 0,1000 MIla
PacuéeT ykpenneHusa orBepctusa no NOCT P 52857.3-2007

Ceoiicmea mamepuana y1emeHma, HeCyuye2o uinmyuyep

Jomyckaemsre HanpspkeHus 1y Mateprana 091 2C npu remnepatype T = 180 °C (pacuérHple ycmoBus (Hapy»KHOE JTaBie-
HHE), KOPpPO3UOHHAS cpefa, Tpymma ammaparta 11, IV):

[6]= min( Rex/ nt; Ry / Ng) = min{251,1/1,6; 435,4/2,6}= 156,9 MIla
Monyns npoaonsHON ynpyroctu mpu Temmneparype 180 °C:
E= 1,83-10° MIla

Ceoiicmea mamepuana wimyyepa

Jomyckaemsre HanpspkeHus i Mateprana 0912C (KI1245) Gr. mpu temmepatype T = 180 °C (pacuérHble ycinoBus (Ha-
PYXXHOE TaBJICHHUE), KOPPO3HOHHAs cpena, rpymma ammapara 111, IV):

[6]:= min( Rex / ny; Ry / Ng) = min{197,2/1,6; 4354/ 2,6}= 123,3 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 180 °C:

E.= 1,83:10° MIla

Pacuértnas TOJIIIMHA CTCHKU LITyHepa:

P |:d+2 -csj
sp = =0,1000 * (48 + 2 * 6) / (2 * 123,3 - 0,1000) = 0,02435 mMm
FhoF

JlommyckaeMoe Hapy>KHOE IaBJICHUE U3 YCIOBHS IPOYHOCTH!

. d d
By=mniin o452 | % % L R . ws e
1 { 1, 100 (s —c,) } min{1.0, 9.45 * 48 / 160 * (48 / (100 * (14 - 6)))"*} =0,6944

o]
§ Jomyckaemoe Hapy>KHOE JaBJIeHHE JJIs MaTpyOKa IMITyIepa U3 yCIOBHUS YCTOMYUBOCTH:
=
" 021008, 4 [100 (s;- )"
2 [0l = S— = 20.8*10° * 1,83-10° * 48/ (2,4 * 0,6944 * 160) * (100 * (14 — 6) / 48 )>° =777 MIla
= ﬂ}..- -B 1 11 d
5
= JlomyckaeMmoe Hapy>KHOe JJaBJeHHE I aTpyOKa ITyIepa U3 yCIOBUS IPOYHOCTH:
R A R G
- [pln = Tdifs o T 2%1233*(14-6)/(48+14-6) =35,22 MIla
L& +is) -}
=i
2
M [P] =
é = 3522/ (1 + (35,22 / 777)})"? =35,19 MIla
%
e 35,19 MIla > 0,1000 MIla
E 3axiroueHue: Y caoBue IMMPOYHOCTH U yCTOﬁ'—IPlBOCTH BBIIIOJIHEHO
§ PacuérHblii AMaMeTp MIIHHAPUIECKONH 00eyaiiku:
e D, =D =1800 mm
PacuérHelii tuaMeTp oTBepcTHs (OCHh MITYIIEpa COBNAAACT C HOPMAJIBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTH):
<
§ dp =d+2-c; =48+2%6 =60 mMm
i PacuérHas niuHa BHEIIHEH YyacTH WTylepa:
&)
= L =mjn[11; 125 fld+ 2 ¢ )51 - ]] = min{ 160; 1.25 * (48 + 2 * 6) * (14 - 6))'%} = 27,39 Mm
5
=
OmHnouwieHus 00nycKaemvlx HaAnNPAHCeHU

=
=]
=l <
% E Jluct

N Ke2]
£ 3 K-5.00.00.000 PP 163
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J71st BHEIIHEH YacTH WITyLepa:

11 = nﬁn{l,l:l; %} =min{1.0, 123,3/156,9} = 0,7855

Pacuérnas nnuHa BHyTpeHHEH 4acTH IITyLEpa:

lyp = {13, 0.5 Jd+2 c. )53 cs—cﬂj] =min{0; 0.5* (48 +2*6) * (14~ 6-0))"*} =0 MM

[[TupuHa 30HBI YKpEIUIEHUS:

Ly=.Dy ls-¢ = (1800 * (18 - 6,8))"* = 142 MM

PaccTosiHre 0T HapYKHOM MOBEPXHOCTH IITYIEPa J0 OIKANIIEro HeCymero KOHCTPYKTUBHOTO dieMeHTa (JHHuIIe -
THYecKoe (BepXHee)):

Ly =712 mm
PacuérHast muprHa 30HbI YKPETICHUS:
lp = L,:, =142 mMm

PacuéTHrlit JAUaMETPp OTBEPCTUs, HE IpeGylomero JONOJIHUTCIIBHOTO YKPCIIJICHHUA

dDP =04. ,llﬁp 8= 1) =0.4*(1800* (18 -6,8))"2 = 56,79 MM

+11p (s - o) g1 +1lap sy gz Hlap s —es—cq ) s
IP-(S— n:::l

-d d+2-c, 1
1+E|.5-dl’1 P LK, G

b DP 1P

V =it 41,

2

=min{1; [1+ (27,39 * (14— 6) * 0,7855 + 0 * 0* 0+ 0 * (0 — 2 * 6) * 0,7855) / (142 * (18 — 6,8))] / [1 + 0.5 * (60 — 56,79) / 142 + 1 * (48 + 2 * 6) /
1800 * 27,39 / 142] = 1,089}

=1
«
g (s [o]
< = —'v =2*1*(18-6,8) * 156,9* 1/ [1800 + (18 - 6,8) * 1] = 1,941 MIla
: [k]; IR (18- 68) [1800 + (18- 6.8) * 1]
é Jomyckaemoe Hapy>KHOE JIaBJICHUE:
=)
5 o ek
= [[F]p ]2 =1,041/ (1 + (1,941/0,1633))% = 0,1627 MIIa
2 rre [P]g — nmomyckaemoe Hapy’KHOE IaBJICHUE B MPeieNax yIPyrocTH U JIeMEHTa, HECYIIETO MTYyIep (CM. pacuéT aie-
= Y 19 p ynpy y yuep p
2 MeHTa “Ofeyaiika MuInHApUYIEcKas )
o
: L
= d
2 i
s 1 T ¢
S SN
= s I
[s2} \
= ) B K
\ Alr s =R
R e
< W
L
5 il . B
=
3 OTBepcTHE CUMTAETCs OMHOYHBIM, ecii Oimkaiiiiee k Hemy orBeperre Lltynep JI DN50 He oka3biBaeT Ha HEro BIIH -
= HUS, T.€. PACCTOSHUE MEXY Hapy>KHBIMU IOBEPXHOCTIMU COOTBETCTBYIOLINX IUTYLEPOB YAOBIETBOPSET YCIOBUIO:
=
o 1 n
= b JDP (s—c) + JDP (5—c) = (1800 (18- 6,8)" + (1800 * (18— 6,8))* = 284 mm
= YcnoBue BBIOIHEHO, TATbHEHITNX PacdéTOB YKPEIJICHNH He TpedyeTcs.
g
=l <
% E JIucr
HE K-5.00.00.000 PP 164
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Iloanuce 1 nata

Bsam. uns. Ne | MuB. Ne ny01.

Iloamnuce 1 narta

Wus. Ne ozu.

19744.4

JHomyckaemoe gaBnenue [p] = 0,1627 MIla
0,1627 MIla > 0,1000 MIla
3axnoueHue: Y cJI0BHe NIPOYHOCTH H YCTOHYHBOCTH BBINOJIHEHO

PacyéT Ha NPOYHOCTb OT BO3AENCTBUSA BHELWHUX Harpy3ok no NOCT P
52857.3-2007

Pamuanbhas Harpyska, Fr:  (-1500) H
OxpyxHoit Moment, Mc: 200 Hwm
Ipomonbuseiii Moment, M : 200 Hwm
Kpyrstmmit moment, M2 300 Hwm
Casurosas Harpyska, Fc: 1100 H
CneuroBast Harpyska, F\: 1100 H

DKBUBaJI€HTHAS TOJINIUHA o0eyaiiku 0K0JI0 mTynepa:
§,=8-c =18-68 =112 MM

Cpenuuii quaMetp o0edaiiKu y OTBEPCTHS:

D, =D +5+C =1800 +18+68 = 1825 mm
Cpennuii TuameTp mTynepa:

d. =d+s;+c, =48 +14+6 =68 MM
d,

he =——=— =68/(1825*11,2)"* =0,4757
¢ 53

PaccrosiHue oT Kpast mITynepa 10 BO3MOKHOTO KOHLIEHTPATOPa HAMPSKEHUH:
b, =652 MM
Cpennuit paguyc obeyaiiku y OTBEpCTHSL:

R, = D_zt =1825/2 = 912.4 Mm

IIpouHOCTH OT IEHCTBUS NAaBJICHUS:

E =|(-0,1000) / 0,1627] = 0,6146

Venosue npounoctu: Pp =1

K-5.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

0,6146 < 1.0. YciioBue MpOYHOCTH BBIIIOJIHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

1500 H

F,=-Fg = —(-1500)

A = —rs =68/ (1825 * (18 — 6,8)"? = 0,4757
1 3 4 =0,6007 + 0,952 * 0,4757 + 0,005196 * 0,4757% + (-0,001406) * 0,4757° + 0 * _

Co=ap+ap A +ag A S4ag A T +agch 04757 =1,055

JloryckaeMoe 0CeBO€e yCHITHE Ha LITYIEP MPH OTCYTCTBUH HakIagHOro konbia(Ae = 0,4757):

[Fo]= o] (s-)? max{C,;1.81) =1569 % (18- 68" * max{L055; 181} =3,563-10° H

IIpouHOCTH OT IEHCTBUS OCEBOM HATPY3KH:

=|1500/3,563-10*| = 0,04210

VYcnosue npoynoctr: F, =1

0,04210 < 1.0. YcnoBre MPOYHOCTH BBITIOJIHEHO
OKpyXHOH IPUBEICHHBII MOMEHT, IEHCTBYIONIUH Ha MTYIEP:

M, =hi, =200 Hm
[IpononbHBIN NpUBeACHHBIM MOMEHT, JEHCTBYIOIIUN HA ITYIEP:

I\-‘I),=ML =200Hw™m

1 3 4 =4,526 +0,06402 * 0,4757 + 0,1589 * 0,4757° + (-0,02142) * 0,4757° + =
Cy=ap+ap-h, +a, A +a;-d " +a, A, 0,001035 * 0.4757* 459

JlormyckaeMbIi I3THOAIOINI MOMEHT, JISHCTBYIOIINI HA IITYNEpP B IUIOCKOCTH, MEPIECHANKYIIPHON K OCH cOCy/ia, IPpH
OTCYTCTBUH HakKJIagHOTO Kobua (A, = 0,4757):

[Mx]= [.3]. [5_ .;]2 .[{Tt.max{cz; 4_;} =156,9 * (18 — 6,8)° * 68/ 4 * max{4,59; 4.9} = 1640 H m
0o, = . 2 g 3 4 Y =5511
s=ag+a A +ta, A T +ay A T4agcd )

Jonyckaemblii H3rubaronii MOMEHT, ASHCTBYIONIMN HA IITYIEP B INIOCKOCTH, IIEPIEHIUKYIISIPHON K OCH COCY/a, IPH
OTCYTCTBUH HakJIaaHOTO Koublia (A, = 0,4757):

JIuct

K-5.00.00.000 PP 166

Wzm) Jlucr Ne moxym. [omn. | Hara




[My]=[.j].[5_.;]2 %'mﬂx{czﬂ-g} =156,9* (18— 6,82 * 68/ 4 * max{5,511; 4.9} = 1844 H m

TIpodHOCTH OT MEHCTBUS M3THOAIONIX MOMEHTOB:

a 4
M I
d. = x + 7 =((200 / 1640)? + (200 / 1844))*? = 0,1632
" [[Mx ]] [[Mxr]]

YcnoBue mpo4HOCTH: Py =1

0,1632 < 1.0. YcnoBue NpOYHOCTH BBIIOJIHEHO
IIpoYHOCTH OT COBMECTHOIO AEHCTBUSI HArPY30K:

==
max U—P+¢'z l |¢'z|;
Cs

Ecmu F, <0, To 3HaK @, MeHsIeTCS HAa IPOTHBOIOIOKHBIMH.

3
—f_0z.4,

Ty JI+0,1632 ) 0,6767

2
]] +@®i €1
0,6767 < 1.0. YcioBue mpoOYHOCTH BBIIIOJIHEHO
MakcuMabHBIE TPOIOJIBHBIE PACTATHBAIOIIME HAPSKEHUS B MITYIIEPE:

_ 4. M2+ 112 =(-0,1000) * (48 + 14) / (4 * (14 — 6)) + 4 * (200° + _
p(d+s) + * T Fy 20092/ (3,142 * (48 + 14)2 * (14— 6)) + 1500 / (3,142 * 19 48 MIT
4-(s; - c,) ﬂ.(d+sljj.|:51_.;5) n-ld+s)-[s;—o,) (@8+14)*(14-6)) ' a

Ecmu FZ CO34aCT CXKUMAIOIICC HAIIPAKCHUE, €€ CIICAYCT IPUHATH paBHOI>'I HYJIIO.

P
m o =( [max( [0,6146 / 1 + 0,04210]; [0,04210]; [0,6146 / 1 — 0.2 * 0,04210]| =
+3y,

Tp
Yenosue npounoctr: [ max | |+ |, |25 |
Cy

&
£ _nz9,
Ty

o) =

VcnoBue npoyHOCTH: T £ ['3]1

12,48 MIla < 123,3 MIla. YcnoBue NpoOYHOCTH BHITIOJTHEHO

a2 2
WIZ + DI
|P| + - il FF5| =0,1000 / 35,19 + (2002 + 200%)"2/ 2082 + |0 / 1,735-10° = 0,1387

«
| | B E
S Ecnu F, pactsruBaromnias npooibHas Cuiia, a p — BHyTpeHHee H30bITOYHOE IaBieHne, To F, ¥ p cieayer NpuHATh paBHBI-
) MH HYJIO.
=
i1 v ; ], M2l
CJIOBHE YCTOWYMBOCTH HITYIIEPA: + + <10
= BT M F
= 0,1387 <1.0. YcioBue ycTOMYUBOCTH BBITIOTHEHO
‘% Pacuér B ycnoBusix ucnoiTanuii (I'uaponcnbiTanus)
2
o YcaoBus HarpyXeHusl Ipu MCHbITAHUAX:
=
~ Pacuérnast temneparypa, T: 20 °C
ol
Z_ Pacu€rHoe BHyTpeHHee u30bITOYHOE AaBieHue, p: 0,5754 MIlla
m
o
= .
< PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007
3
[s2}
aa} .
Ceoiicmea Mamepuana liemernma, Hecyuieco uimyuep
s Jonyckaemble Hanpspkenust 11t Marepuana 091'2C npu tremmnepatype T = 20 °C (ycnoBusi THAPOUCTIBITAHIHN):
= [6]°= n* Repo /Ny = 1%300/11 = 272,7 MITa
; Moyns pooIpHOH ynpyrocTH mpu temmeparype 20 °C:
=] E= 1,99-10° MIla
=
=
Ceoiicmea mamepuana wimyyepa

x Jonyckaemble Hanpspxerus uit Martepuana 0912C (KI1245) Gr. npu temnepatype T = 20 °C (ycnoBusi THIPOUCIBITAHUN):
ol <
Bl <
% E Jluct

o
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[6]%°:= n* Rezo /Ny = 1*245/1,1= 222,7 MIla

Moaynb npoIosIbHOM yrpyrocTH npu Temmepatype 20 °C:
E;= 1,99-10° MIla

PacuérHast TOJIIMHA CTEHKH IITYIepa:

s pld+2-c) 05754 * (48 + 2% 6)/ (2% 222,7* 1 - 05754) = 0,07761
= =0, * * * 7*1-0, =0, MM
b E-UL-q:ul—p

Jomyckaemoe naBieHne UIi naTpyOka mrynepa:

2-[o]y gy (s1- e
d+s5 +c,

[p] =

= 2*2227*1*(14-6)/ (48 +14+6) =52,41 MIla

52,41 MIla > 0,5754 Mlla
3axiro4eHue: Y cJIOBHe NPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
Pacu€rHblil quamMeTp HUIHHIPUYECKOI 00euaiiku:

Dl;. =[r =1800 mm

PacuérHast TONIIMHA CTCHKH HECYIIETO AJIEMEHTA B MECTE PACIIONIOKCHHS IITyIIepa:

sp = 1,901 mm

PacuérHblii muametp oTBepCTHs (OCh MITYIICpa COBIAACT C HOPMAJIBIO K TOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dy =d+d-c, =48+2%6 =60 mMm

Pacu€rHblil TuaMeTp 0OIMHOYHOTO OTBEPCTHS, HE TPEOYIOIIEro YKPEIICHNUS:

5—C
dg=2-|—=-02| Dy (s- 6 =2*(18-68)/1901-0.8)* (1800 * (18- 6,8))* = 1446 Mm
0 [S ] pls-cl (( ) ) * ( ( )

2
dp < do: Yc10BHE MPOYHOCTH BBINOJTHEHO
PacuérHas [1MHA BHELIHEH YacTH IITYIEpa:

lip =mjn[11; 1.25-f{d+ E-ESJ-(SI—CSJ] = min{ 160; 1.25* (48 +2* 6) * (14 - 6))*’} = 27,39 MM

g Omnowenusn 00nyCKaeMblx HanpadiceHuu
E Jl1s1 BHEIIHEH 4acTy ITyLepa:
[}
5 Lol _
= %1 = ming L0, n =min{1.0, 222,7/272,7} = 0,8167
= =3
o
= PacuéTHas JuyiMHa BHYTpEHHEH 4acTH IITyLEepa:
= la = mjn{l3; 0.5 fld+2 ;) (85 — e, —n::ﬂj] =min{ 0; 0.5* (48 +2*6)* (14 -6 - 0))"2 =0 MM
\% IITupuHa 30HBI YKpPEIUICHHUS:
% Ly=.Dy [s-¢) =(800*@18-68)” =142 mm
E PaccrosiHre 0T HapyKHOM MOBEPXHOCTHU MITYIEpa 0 OJIMKAHNIIIEro HECYIETO KOHCTPYKTUBHOTO deMenTa (JHurne smmmmn-
THYecKoe (BEpXHee)):
ol
= L =712 mm
E PacuérHas mumpHuHa 30Hbl YKPEIUICHUS:
§ lp = LD =142 mm
M PacuérHeIil TMaMeTp oTBEpCTHS, HEe TPEOYIOIIEro JONOIHUTENEHOTO YKPEIUICHNUS:
= dnp =04. . 58— C) =0.4+*(1800* (18-6,8))"2 = 56,79 MM
<
=¢
=
2 s hp (51 —cg) k1 +lap g % +Hlap (ss—co—ea ) 13
=
E 1, -la—c
g V =mindl, - - - 32 1
- 7.

a 14052 e S

- I Dp o g
2
<]
=l <
% E Jluct

o
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=min{l; [1 + (27,39 * (14— 6) * 0,8167 + 0 * 0 * 0 + 0 * (14 — 6 — 0) * 0,8167) / (142 * (18 — 6,8))] / [1 + 0.5 * (60 —56,79) / 142 + 1 * (48 + 2 * 6) /
1800 * 1/1* 27,39/ 142] = 1,093}

=1

fe], = 4K, (s '3:l'f|="[5]_1;JT

=2*1*(18-6,8)*1*272,7*1/[1800 + (18 -6,8) * 1] = 3,373 MIla

Dl:,+lis—|:j-1.F
dl‘
f
15 11 f
1 H
..‘\. t '
. ~=p

OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiiree k Hemy otBepctre LlTymep JI DN50 He oka3biBaeT Ha HETO BIHSI-
HUS, T.C. PACCTOSIHUE MEKAY Hapy>XHBIMHU ITOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSIET YCIOBHIO:

b D, (50 +.Dy (s-c) =(1900* (18-68)"+ (1800 * (18- 68)* =284 ww

YcnoBue BBINOIHEHO, JalbHEHIINX PacdETOB YKpEIJICHUH He TpebyeTcs.
Jomyckaemoe aasnenue [p] = 3,373 Mlla

3,373 MIla > 0,5754 MlIla

3axito4eHre: Y cJIOBHe NPOYHOCTH M YCTOIYHBOCTH BBINOJTHEHO
[Tnomans, HeoOXoaNMast AT YKPETIICHUS] OTBEPCTHSA:

A =050, - dpp) 5y =05%(60-56,79)* 1,901 = 0,3047-10° >

Pacnonaraemast miomaap yKperieHus: OTBEpPCTHSL:

<
=
s Ay =ly -[sl—s];, - '35]'11 +lop 8y xa +Hly -(53 -, - '351)'13 +1p -[s—sp - c]
i =27,39* (14— 0,07761 - 6) * 0,8167 + 0* 0* 0 + 0 * (14 — 6 — 0) * 0,8167 + 142 * (18 —1,901 — 6,8)
Q
E = 0,001498 M
S A, =0,3047-10° m? < 0,001498 M
3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO
=
©
>
S¢
2
)
T
=~
%
M
T
=
=
<
o0}
m
g
<
S¢
=
¥
&)
=
=
=
°)
=
=
of <
Bl <
% E JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

ITyuep U DN50

IIrynep 1 DN50
rynep U

Oo0euaiika HUIMHIPHYECKAs

Oo0euaiika HUIMHIPHYECKAs

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 0912C

TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 18 mm

CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 6,8 Mmm

Martepuan mrynepa: 09I2C (KT11245) Gr.
BuyTpennnii nuamerp mrytepa, d: 48 mm

TonmuHa CTEHKH WTYLEpa, Si: 14 mm

CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs: 6 v

JumnHa mrynepa, 1y 160 mm

Cwmemenue mryepa, Ly,

VYron noBopora mryuepa, 9:

JlimHa BHYTp. 4acTH IITYyIEpa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Cg!

140 mm
195°
0 MM

0 MM

MuHuManbHBIH pasmep cBapHoro mBa, A: 1 MM
PacuérHble mapaMeTpbl pa3MelIeHUs WTyIepa:

Baxaitumii mryuep

Wzmj} Jluct

Ne moxym.

Tloam.

Jlata
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

Ha3zBanue mrynepa: MItynep A5 DN500

PaCCTOfIHI/Ie O CTCHKH 6J11/1>1<a171111er0 T cpa b:
A YUEPa: B- 1905 mm

Yron B: 58,36 °
KoaddumreHTs! IPpOYHOCTH CBAPHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[IToB o0eyaiiku B 30HE BPE3KH IITYIIEpa:

¢ =1
PacuérHbIil TuaMeTp HINHAPHYECKON 00euaiku:

Do =D =1800 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

Pacuérnast temneparypa, T: 150 °C

PacuérHoe BHyTpeHHee u30bITOuHOE narienue, p: 0,4112 Mlla

PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuie2o uimyuyep

Jomyckaemsle HanpspkeHust 11 Matepuana 091 2C npu remnepatype T = 150 °C (pacuérHble ycnoBHs, KOPPO3HOHHAS

cpena, rpymnma anmapata 11, IV):

[6]= min( Rex/ nt; Ryt / Ng) = min{256,5/1,6; 430/2,6}= 160,3 MIla
Mopaynb nponiosibHO# ynpyroctu npu temnepatype 180 °C:

E= 1,83-10° MIla

Ceoiicmea mamepuana wumyyepa

Homyckaembie Hanpspkenus i Matepuana 0912C (KT1245) Gr. npu temnepatype T = 150 °C (pacuérabie ycloBus, KOp-

po3uoHHAas cpefa, rpymnmna anmapata 11, IV):

[6]i= min( Rex/ nt; Ry / Ng) = min{202,1/1,6; 430/ 2,6}= 126,3 MIla
Monyns npofoibsHO# ynpyroctu npu temmneparype 150 °C:
E;= 1,86:10° MIla
PacuérHas ToMNIIMHA CTEHKH IITYLepa:
pld+2 o) 04112 * (48 +2%6)/ (2 * 1263 * 1 - 0,4112) = 0,09783
81 = =0, * +2* * 3*1-0, =0, MM
P 'jli PP
Jomyckaemoe gaBieHHe A MaTpyOKa mTyrepa:
_2[eligr s -
d+s +e,
29,72 MIla > 0,4112 MlIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJTHEHO

(1]

= 2*1263*1*(14-6)/ (48 + 14 +6) =29,72 MIla

K-5.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara
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PacuéTHbIil TMaMeTp HWINHIPUIECKON 00edaiKu:

Do =D =1800mm

PacuérHast TONIIMHA CTEHKH HECYIIETO 3JIEMEHTA B MECTE PACIOI0KCHHS MITYIepa:

Sp = 2,361 MM

PacuérHelil anametp oTBepcTHs (OCH ITYLIEpa COBIIAZACT C HOPMAJIBIO K IOBEPXHOCTHU B IICHTPE OTBEPCTHS):
dp =d+2.c, =48+2%6 =60 Mm

PacuérHblil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

dyp=2- [u - D,E] . ,lﬁp ‘(s—¢) =2*((18-6,8)/2,361-0.8) * (1800 * (18 - 6,8))"* = 1120 MM
®p

dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO

PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

lip =mjn[11; 1.25-f{d+ E-CSJ-(SI—ESJ] = min{ 160; 1.25 * (48 + 2 * 6) * (14— 6))*?} = 27,39 MM

OmHowienus 00OnyCcKaemovixX HAnPAHCEHU

711 BHELIHEH YacTH IWITyLepa:

=}

1= ﬂu'n{l,[l; -[u;_l} =min{1.0, 126,3/160,3} = 0,7879

PacuérHas JuiMHa BHYTpEHHEH 4acTy IITyLEepa:

13 = mjn{l3; 0.5 fld+2 e )53 —c. —l::ﬂ)] =min{0; 0.5* (48 +2*6) * (14 -6 -0))""} =0 mMm
[[TupuHa 30HBI YKpEIUICHHUS:
Ly=./Dp ls-c] =(1800*(18-68))"" =142 mMm

PaccrosiHue OT HapyKHO# MOBEPXHOCTH LITYLIEPa 10 OJIIKANWIIEro HECYIEr0 KOHCTPYKTUBHOTO dyieMeHTa (JIHuIue mun-
THYeCcKoe (HIKHEE)):

L, =162 mm

«
c§ PacuéTtHas muprHa 30Hbl YKPEIICHUS:
; 11:, = L,:, =142 mm
E PacuérHbIil THaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOMOTHUTEIBHOTO YKPEIUICHUS:
=
= dop =04 JD, (5-C) =04*(1800* 18- 6,8)" = 56,79 mm
=
b s hp (s —cg) %y +lap sz %a +lap lss — oo —ca ) %z
~
2 V = trit1 21; IP'ES_CJ
2 1+n.5-dp_d°P+Kl-d+2'°5-i-1£
= 1g Dy 1 1p
= =min{l; [1 + (27,39 * (14— 6) *0,7879 + 0 * 0 * 0 + 0 * (14 — 6 — 0) * 0,7879) / (142 * (18 — 6,8))] / [L + 0.5 * (60 — 56,79) / 142 + 1 * (48 + 2 * 6) /
Ef 1800 *1/1*27,39/142] = 1,089}
S —1
=
<
[s2}
A d-K g (s- cj-:p-[n:]
[p]p = W =2*1*(18-6,8)*1*160,3*1/[1800 + (18 —6,8) * 1] = 1,983 MIIa
< D +|:s— c:I-T.F
s
=
=
[¥a]
[&]
=
E
=
o
=
5
of <
Bl <
% E Jluct
o
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OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiiree k Hemy otBepctre LTymep A5 DN500 He okxa3pIBacT Ha HETO BN SI-
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU IOBEPXHOCTSIMH COOTBETCTBYIOLIHX IITYIIEPOB yIOBIETBOPSIET YCIOBHIO:

b JD; (s-c) + JD; (s—c) =(1800* (18- 6,8))* + (1800 * (18 - 6,8))” = 284 MM

VYcnoBure BBIMOTHEHO, TATbHEUIITUX Pacu€TOB YKpEIUIeHU! He TpebyeTcsl.
Jomyckaemoe aasnenue [p] = 1,983 Mlla

1,983 MIla > 0,4112 MlIla

3akmrodeHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO

Pac4yéT Ha NpOYHOCTb OT BO3AeNUCTBUA BHeLWHUX Harpy3ok no FOCT P
52857.3-2007

Fr

«

&

s

=

=

[¥a]

O

=

=)

=

o

=

T

1)

>

~

2

o

=

=

= PanunansHas Harpyska, Fr:  (-1500) H

é Oxpy>xHoit MoMeHT, Mc: 200 Hw™m

; Ipononerenii Moment, M : 200 Hwm

§ Kpyrsamwmii moment, M. 300 Hwm
Casurosas Harpyska, Fc: 1100 H

g Casurosas Harpyska, Fi: 1100 H

S OKBUBaJICHTHAs TONIIMHA 00eYaiKy OKOJIO ITYIepa:

=

5 §,=5-¢ =18-68 =11,2Mm

E[ Cpennnit tuamerp obeyaiik y OTBEpCTHUS:

= D, =D +35+C =1800 +18+6,8 = 1825 mm
CpenHuil fuaMeTp MWTynepa:

5

=1

Fls

% E JIucr
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d, =d+s;+c, =48 +14+6 = 68 MM

de

hi =———=— =68/(1825*11,2)"* = 0,4757

¢ 5
PaCCTOﬂHI/Ie oT Kpaﬂ I.HTyI.[epa J10 BO3MOKHOTI'O KOH].[CHTpaTOpa HaHpH)I(eHI/II)’I:
b, =102 Mmm

Cpenauii paguyc o0edaiiki y OTBEpCTHS:

E.= D—; =1825/2 =912,4 mm

HpO‘IHOCTB oT HeﬁCTBHﬂ JaBJICHUSA

=|0,4112/1,983| = 0,2074

Venosue npounoctn; Fp =1

0,2074 < 1.0. YcnoBue NpOYHOCTH BBIITOJIHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

s
<
=
=
[¥a)
Q
=
=)
=
o
=
=
S
>
q —_—
= F, =-F = (1500 -
= 2R (-1500) 1500 H
=
E :"l.. I:1!:
] =68/ (1825 * (18 - 6,8)"2 =0,4757
g e
Cﬂ. 2 3
=0,6007 + 0,952 * 0,4757 + 0,005196 * 0,4757° + (-0,001406) * 0,4757° + 0 * _
z Cp=ag+ay A +ayd vy d ha, at 00 ( ) = 1,055
= JomyckaeMoe oceBoe yCHIIKe Ha MITYIEp TPH OTCYTCTBHH HAKIAAHOTO KoJbia(A, = 0,4757):
(3]
A [F,]=[5] (s-c)* max{C);1 81} =1603* (18 -6,8)? * max{1,055; 181} =3,64-10° H
< IIpoyHOCTH OT IEHCTBUS OCEBOM HATPY3KHU:
s
=t F
= F, === =1500/3,64-10°| = 0,04121
=
E{ Venosue npounoct: Ty =1
= 0,04121 < 1.0. YcinoBre MPOYHOCTH BBITIOJIHEHO
OKpyXHO MPUBEICHHBII MOMEHT, ISHCTBYIONINI Ha MTYIEP:
=
el <
Bl <
2 E JIucr
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L, =M. =200 Hm
TIpononbHbIN TPUBEAECHHBIN MOMEHT, IEUCTBYIOIINI Ha MITYLEP:

M, =M, = 200 H
_ 2 3 4 =4,526 +0,06402 * 0,4757 + 0,1589 * 0,47572 + (-0,02142) * 0,4757° + =
Co=agt+ap-d +ay-d " +ag- A7 +a0-A (001035 * 04757 4,59

JlormyckaeMbIi I3THOAIOIINI MOMEHT, IEHCTBYIOIINI Ha IITYNEP B IUIOCKOCTH, EPICHANKYIISIPHON K OCH cOCy/a, IPH
OTCYTCTBUH HaKJIagHOTO Koibla (A, = 0,4757):

M, =[] fs-c)*- %-ma&x{[ij; 4.0} =160,3* (18— 6,8)2 * 68 / 4 * max{4,59; 49} = 1675 H m

2 3 4+ _
C3=ﬂu+ﬂ.1'lc+ﬂ.2'lc +ﬂ.3'lc +ﬂ4'1c —5,511
JonyckaeMblit M3rubaronii MOMEHT, ASHCTBYIOLIMN Ha ITYIEP B INIOCKOCTH, IIEPIEHIUKYIIIPHON K OCH COCy/a, IIPH
OTCYTCTBUH HaKJIagHOTO Koibla (A, = 0,4757):

[My]= (o] [ -c)* % iz Cy; 4.9} =160,3* (18 - 6,8)° * 68/ 4 * max{5,511; 4.9} = 1884 H m

[TpoyHOCTH OT NEHUCTBHS U3TUOAIOIINX MOMEHTOB!

2
o = i My : o 2| (001675 + (2001 1884y = 0,1508
" I, MY]

VYcnoBue NpOYHOCTH: &y =1

0,1598 < 1.0. YcnoBue mpo4HOCTH BBHITIOTHEHO
[Ipo4HOCTH OT COBMECTHOTO ACHCTBUSA HArpy30K:

thax [}E_'_qu . |¢'z|;
Cy

Ecnu F, <0, To 35aK ©, MEHsIETCS HA TPOTUBOMOIOKHBIM.

2
Fy 2 =([max(]0,2074 /1 + 0,04121]; |0,04121]; [0,2074 /1 — 0.2 * 0,04121] =
02| S

4

)I7+0,1598% ) 0,2955

o]
8 2
=
Py Py 2
= Yenoue npounoctd: || max | |——+ |, -:I:-z|-, — -02-%, +df <1
¥
:QS:) C 4 C 4
=)
g 0,2955 < 1.0. YcioBue MpOYHOCTH BBIIIOJIHEHO
: MaKCHMaHBHBIe HpO}IOHbeIe paCTHFI/IBaIOH_[I/Ie HaHpH)KeHI/IH B LHTyuepe:
- . 4. M2 4012 =0,4112 * (48 + 14) / (4 * (14 — 6)) + 4 * (200° + _
= o, =L (d+3) + *r L Fy 20092/ (3,142 * (48 + 14) * (14— 6)) + 1500 / (3,142
= Al —cg) - (dts ) [s-c,) A ldts)fs-cg) *(@8+19*(14-6) 13,47 MIla
2 Ecnu F; coznaer cxumaroliee HanpsKeHue, ee CiaeAyeT NPUHATh paBHOW HYIIIO.
E Vcnosue podHocTH: T & [I:T ]1
13,47 MIla < 126,3 MIla. YcnoBue NpOYHOCTH BHITIOJTHEHO
ol
i |p| '-'M’?; M M??’ FF“ | 0/29,72 + (200% + 200%)"2 /2133 + 10| / 1,778-10° = 0,1326
T + + = 72+ + + ,778:10° =0,
=
|| B H
3 Ecin F, pactsarusaromas npoosbHas CHila, a p — BHYTPEHHEE U30BITOUHOE JIaBIICHHE, TO F, M p cileiyeT NPUHATH PaBHbI-
aa) MH HYIIIO.
§ VcioBre yCTOWYMBOCTH MITYIEPA: |p| + Mi +M§ + |F“| <11
: B W
3 0,1326 < 1.0. YciioBue yCTOHYUBOCTH BBITIOTHEHO
E[ Pac4ér B pacuéTHBIX yCJIOBHAX (HAPY/KHOE JaBJICHUE)
o
=
=
=
=l <
% E Jlucr
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YciaoBust HATPY/KEHUA:

Pacuérnas temneparypa, T: 180 °C

PacuérHoe HapyxHOe n30bITOuHOE nasienue, p: 0,1000 MIla
PacuéeT ykpenneHusa orBepctusa no NOCT P 52857.3-2007

Ceoiicmea mamepuana 3n1emeHma, HeCyuye2o uimyuyep

Jomyckaemsre HanpspkeHus 1y Mateprana 091 2C npu remneparype T = 180 °C (pacuérHple ycmoBus (Hapy»KHOE JTaBie-
HHE), KOPpPO3UOHHAS cpefa, Tpymma ammaparta 11, IV):

[6]= min( Rex/ nt; Ry / Ng) = min{251,1/1,6; 435,4/2,6}= 156,9 Mlla
Monyns npoaonsHON ynpyroctu mpu Temmneparype 180 °C:
E= 1,83-10° MIla

Ceoiicmea mamepuana wimyyepa

Jomyckaemsre HanpspkeHus i Mateprana 0912C (KI1245) Gr. mpu temmepatype T = 180 °C (pacuérHble ycinoBus (Ha-
PYXXHOE JTaBJICHHUE), KOPPO3HOHHAs cpefa, rpymma ammaparta 11, IV):

[6]:= min( Rex / ny; Ry / Ng) = min{197,2/1,6; 4354/ 2,6}= 123,3 MIla
Monynb pooabHOM yrpyrocTu npu temmeparype 180 °C:

E.= 1,83:10° MIla

Pacuértnas TOJIIIMHA CTCHKU LITyHepa:

P |:d+2 -csj
sp = =0,1000 * (48 + 2 * 6) / (2 * 123,3 - 0,1000) = 0,02435 mMm
FhoF

JlommyckaeMoe Hapy>KHOE IaBJICHUE U3 YCIOBHS IPOYHOCTH!

. d d
By=mniin o452 | % % L R . pd e
1 { 1, 100 (s —c,) } min{1.0, 9.45 * 48 / 160 * (48 / (100 * (14 - 6)))"*} =0,6944

JIuct

o]
§ Jomyckaemoe Hapy>KHOE JaBJIeHHE JJIs MaTpyOKa IMITyIepa U3 yCIOBHUS YCTOMYUBOCTH:
=
" 021008, 4 [100 (s;- )"
2 [0l = S— = 20.8*10° *1,83-10° * 48/ (2,4 * 0,6944 * 160) * (100 * (14 — 6) / 48 )>° =777 MIla
= ﬂ}..- -B 1 11 d
5
= Jomyckaemoe Hapy>KHO€ JaBJIeHHE I MaTpyOKa IITyIepa U3 YCIOBUS POYHOCTH:
R A R G
- [pln = Tdifs o T 2%1233*(14-6)/(48+14-6) =35,22 MIla
L& +is) -}
=i
2
M [P] =
é = 3522/ (1 + (35,22 / 777)})"? =35,19 MIla
%
e 35,19 MIla > 0,1000 MIla
E 3axiroueHue: Y ciaoBue IMMPOYHOCTH U yCTOﬁ'—IPlBOCTH BBIIIOJIHEHO
§ PacuérHblii AMaMeTp MIIHHAPUIECKONH 00eyaiiku:
e D, =D =1800 mm
PacuérHelii tuaMeTp oTBepcTHs (OCHh MITYIIEpa COBNAAACT C HOPMAJIBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTH):
<
§ dp =d+2-c; =48+2%6 =60 mMm
i PacuérHas qyvHa BHENIHEH 4acTH ITyLepa:
&)
E[ lig =mjn[11; 125 fld+ 2 ¢ )51 - j] = min{ 160; 1.25 * (48 + 2 * 6) * (14— 6))""} = 27,39 MM
o
: -~
OmHnouwieHus 00NyCcKaemvlx HaANPAHCeHU
=
=]
a1 3
“|5
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J71st BHEIIHEH YacTH WITyLepa:

11 = nﬁn{l,l:l; %} =min{1.0, 123,3/156,9} = 0,7855

Pacuérnas nnuHa BHyTpeHHEH 4acTH IITyLEpa:

lyp = {13, 0.5 Jd+2 c. )53 cs—cﬂj] =min{0; 0.5* (48 +2*6) * (14~ 6-0))"*} =0 MM

[[TupuHa 30HBI YKpEIUIEHUS:

Ly=.Dy ls-¢ = (1800 * (18 - 6,8))"* = 142 MM

PaccTosiHre 0T HapYKHOM MOBEPXHOCTH IITYyIIEpa JI0 OJMKANIIIEro HeCymero KOHCTPYKTUBHOTO dyieMeHTa (IHuIe -
THYecKoe (HIKHEe)):

Ly =162 mm
PacuérHast muprHa 30HbI YKPETICHUS:
lp = L,:, =142 mMm

PacuéTHrlit JAUaMETPp OTBEPCTUs, HE IpeGylomero JONOJIHUTCIIBHOTO YKPCIIJICHHUA

dDP =04. ,llﬁp 8= 1) =0.4*(1800* (18-6,8))"2 = 56,79 MM

+11p (s - o) g1 +1lap sy gz Hlap s —es—cq ) s
IP-(S— n:::l

-d d+2-c, 1
1+E|.5-dl’1 P LK, G

b DP 1P

V =it 41,

2

=min{1; [1+ (27,39 * (14— 6) * 0,7855 + 0 * 0 * 0+ 0 * (0 — 2 * 6) * 0,7855) / (142 * (18 — 6,8))] / [1 + 0.5 * (60 — 56,79) / 142 + 1 * (48 + 2 * 6) /
1800 * 27,39 / 142] = 1,089}

=1
«
g (s [o]
< = —'v =2*1*(18-6,8) * 156,9* 1/ [1800 + (18 -6,8) * 1] = 1,941 MIla
: [k]; IR (18- 68) [1800 + (18- 6.8) * 1]
é Jlommyckaemoe Hapy>KHOE JIaBJICHHUE:
E
5 b
= [[F]p ]2 =1,041/ (1 + (1,941/0,1633))% = 0,1627 MIIa
= rre [P]g — nomyckaemoe Hapy>KHOE IaBJICHUE B MpeJiesiaX YIPYTOCTH I JIEMEHTA, HECYIero MTyIep (CM. pacuéT due-
2 MeHTa “Obeyaiika UIMHAPUYIECKas’)
o
: L
= d
2 i
s 1 T ¢
S SN
[s2} \
= ) B K
\ ‘:Jt %2 i
R e
< W
i
5 il . B
=
3 OTBepcTHE CUMTAETCS OMHOYHBIM, ecii Oikaiiiiee k Hemy orBeperre Lltynep A5 DN500 He oka3biBaeT Ha HErO BIIHSI-
= HUS, T.€. PACCTOSHUE MEXY Hapy>KHBIMU IOBEPXHOCTSIMU COOTBETCTBYIOIIMX IITYIIEPOB YAOBIETBOPSIET YCIOBUIO:
=
o 1 n
= b= ,fDP E-c 4+ ,fDP (-1 =(1800* (18-6,8))"” + (1800 * (18 - 6,8))"* = 284 mm
= YcnoBue BBIOIHEHO, TATbHEHITNX PacdéTOB YKPEIJICHNH He TpedyeTcs.
g
=l <
% E JIucr
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Iloanuce 1 nata

Bsam. uns. Ne | MuB. Ne ny01.

Iloamnuce 1 narta

Wus. Ne ozu.

19744.4

JHomyckaemoe gaBnenue [p] = 0,1627 MIla
0,1627 MIla > 0,1000 MIla
3axnoueHue: Y cJI0BHe NIPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO

PacyéT Ha NPOYHOCTb OT BO3AENCTBUSA BHELWHUX Harpy3ok no FOCT P
52857.3-2007

Pamuanbhas Harpyska, Fr:  (-1500) H
OxpyxHoit Moment, Mc: 200 Hwm
Ipomonbuseiii Moment, M : 200 Hwm
Kpyrstmmit moment, M2 300 Hwm
Casurosas Harpyska, Fc: 1100 H
CneuroBast Harpyska, F\: 1100 H

DKBUBaJI€HTHAS TOJINIUHA o0eyaiiku 0K0JI0 mTynepa:
§,=8-c =18-68 =112 MM

Cpenuuii quaMetp o0edaiiKu y OTBEPCTHS:

D, =D +5+C =1800 +18+68 = 1825 mm
Cpennuii TuameTp mTynepa:

d. =d+s;+c, =48 +14+6 =68 MM
d,

he =——=— =68/(1825*11,2"* =0,4757
¢ 53

PaccrosiHue oT Kpast mITynepa 10 BO3MOKHOTO KOHLIEHTPATOPa HAMPSKEHUH:
b, =102 MM
Cpennuit paguyc obeyaiiku y OTBEpCTHSL:

R, = D_zt =1825/2 = 912.4 Mm

IIpouHOCTH OT IEHCTBUS NAaBJICHUS:

E =|(-0,1000) / 0,1627] = 0,6146

Venosue npounoctu: Pp =1

K-5.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

0,6146 < 1.0. YciioBue MpOYHOCTH BBIIIOJIHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007

1500 H

F,=-Fg = —(-1500)

A = —rs =68/ (1825 * (18 — 6,8)"? = 0,4757
1 3 4 =0,6007 + 0,952 * 0,4757 + 0,005196 * 0,4757% + (-0,001406) * 0,4757° + 0 * _

Co=ap+ap A +ag A S4ag A T +agch 04757 =1,055

JloryckaeMoe 0CeBO€e yCHITHE Ha LITYIEP MPH OTCYTCTBUH HakIamaHoro Kojbua(Ae = 0,4757):

[Fo]= o] (s-)? max{C,;1.81) =1569 % (18- 68" * max{L055; 181} =3,563-10° H

IIpouHOCTH OT IEHCTBUS OCEBOM HATPY3KH:

=|1500/3,563-10*| = 0,04210

VYcnosue npoynoctr: F, =1

0,04210 < 1.0. YcnoBre MPOYHOCTH BBITIOJIHEHO
OKpyXHO pUBEICHHBII MOMEHT, IEHCTBYIOINI Ha ITYyLEP:

M, =hi, =200 Hm
[IpononbHBIN NpUBeACHHBIM MOMEHT, JEHCTBYIOIIUN HA ITYIEP:

I\-‘I),=ML =200Hw™m

2 3 4 =4,526 +0,06402 * 0,4757 + 0,1589 * 0,4757% + (-0,02142) * 0,4757° + =
Cy=ap+ap-h, +a, A +a;-d " +a, A, 0,001035 * 0.4757* 459

JlommyckaeMbIii M3TrHOArOINIT MOMEHT, IeHCTBYIOMINI HA IITYNEpP B MIIOCKOCTH, MEPIEHANKYISIPHON K OCH COCYAa, IPU
OTCYTCTBUH HakKJIagHOTO Kobua (A, = 0,4757):

[Mx]= [.3]. [5_ .;]2 .[{Tt.max{cz; 4_;} =156,9 * (18 — 6,8)° * 68/ 4 * max{4,59; 4.9} = 1640 H m
0o, = . 2 g 3 4 Y =5511
s=ag+a A +ta, A T +ay A T4agcd )

Jonyckaemblii H3rudaronmii MOMEHT, ASHCTBYIOIINI Ha IITYLEP B INIOCKOCTH, MEPIICHIUKYISIPHON K OCH COCYJla, IPH
OTCYTCTBUH HakJIaaHOTO Koublia (A, = 0,4757):

JIuct
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[My]=[.j].[5_.;]2 %'mﬂx{czﬂ-g} =156,9* (18— 6,82 * 68/ 4 * max{5,511; 4.9} = 1844 H m

TIpodHOCTH OT MEHCTBUS M3THOAIONIX MOMEHTOB:

a 4
M I
d. = x + 7 =((200 / 1640)? + (200 / 1844))*? = 0,1632
" [[Mx ]] [[Mxr]]

YcnoBue mpo4HOCTH: Py =1

0,1632 < 1.0. YcnoBue NpOYHOCTH BBITOJHEHO
IIpoYHOCTH OT COBMECTHOIO AEHCTBUSI HArPY30K:

==
max U—P+¢'z l |¢'z|;
Cs

Ecnu F, <0, To 3HaK @, MeHsIeTCS HAa TPOTUBOMOIOKHBIH.

3
—f_0z.4,

Ty JI+0,1632 ) 0,6767

2
]] +@®i €1
0,6767 < 1.0. YcioBue mpoOYHOCTH BBIIIOIHEHO
MakcuMabHBIE TPOIOJIBHBIE PACTATHBAIOIIME HAPSKEHUS B MITYIIEPE:

_ 4. M2+ 112 =(-0,1000) * (48 + 14) / (4 * (14 — 6)) + 4 * (200° + _
p(d+s) + * T Fy 20092/ (3,142 * (48 + 14)2 * (14— 6)) + 1500 / (3,142 * 19 48 MIT
4-(s; - c,) ﬂ.(d+sljj.|:51_.;5) n-ld+s)-[s;—o,) (@8+14)*(14-6)) ' a

Ecmu FZ CO34aCT CXKUMAIOIICC HAIPAKCHUC, €€ CIICAYCT IPUHATH paBHOI>'I HYJIO.

P
m o =( [max( [0,6146 / 1 + 0,04210]; [0,04210]; [0,6146 / 1 — 0.2 * 0,04210]| =
+3y,

Tp
Yenosue npounoctr: [ max | |+ |, |25 |
Cy

&
£ _nz9,
Ty

o) =

VcnoBue npoyHOCTH: T £ ['3]1

12,48 MIla < 123,3 MIla. YcnoBue NpoOYHOCTH BHITIOJTHEHO

a2 2
M2 + Il
|P| + - il FF5| =0,1000 / 35,19 + (2002 + 20032 /2082 + |0| / 1,735-10° = 0,1387

«
| | B E
S Ecmu F, pactarusaromas npofobHas Cuia, a p — BHyTpeHHee U30bITOUHOE AaBlieHue, To F; U p ciepyeT NpUHATH paBHBI-
) MH HYJIO.
=
: ], P2
] VcnoBre yeTORYMBOCTH LITYLEPa: L L
= Bl M CFT
= 0,1387 <1.0. YcioBue ycTOMYUBOCTH BBITIOTHEHO
‘% Pacuér B ycnoBusx ucnoiTanuii (I'uapoucnbiTanus)
2
o YcaoBus HarpyXeHusl Ipu MCHbITAHUAX:
=
~ Pacuérnast temneparypa, T: 20 °C
ol
Z_ PacuérHoe BHyTpeHHee u30bITOYHOE AaBieHue, p: 0,7034 MIla
m
o
= .
< PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007
3
[s2}
aa} .
Ceoiicmea Mamepuana liemernma, Hecyuieco uimyuep
s Jonyckaemble Hanpspkenns 1 Marepuana 091'2C npu temmniepatype T = 20 °C (ycinoBusi THAPOUCTIBITAHIHN):
= [6]°= n* Repo /Ny = 1%300/11 = 272,7 MITa
; Moyns pooIpHOH ynpyrocTH mpu temmeparype 20 °C:
=] E= 1,99-10° MIla
=
=
Ceoiicmea mamepuana wimyyepa

x Jonyckaemble Hanpspxenus uit Martepuana 091°2C (KI1245) Gr. npu temmnieparype T = 20 °C (ycnoBusi THIPOUCIIBITAHUH):
ol <
Bl <
% E Jluct

o
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[6]%°:= n* Rezo /Ny = 1*245/1,1= 222,7 MIla

Moaynb npoIosIbHOM yrpyrocTH npu Temmepatype 20 °C:
E;= 1,99-10° MIla

PacuérHast TOJIIMHA CTEHKH IITYIepa:

s pld+2-c) 0,7034 * (48 + 2% 6) / (2 * 222,7 * 1 - 0,7034) = 0,09489
= =0, * * * 7*1-0, =0, MM
b E-UL-q:ul—p

Jomyckaemoe naBieHne UIi naTpyOka mrynepa:

2-[o]y gy (s1- e
d+s5 +c,

[p] =

= 2*2227*1*(14-6)/ (48 +14+6) =52,41 MIla

52,41 MITa > 0,7034 MlIla
3axiro4eHue: Y cJIOBHe NPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
Pacu€rHblil quamMeTp MIHHIPUUYECKOH 00eyaku:

Dl;. =[r =1800 mm

PacuérHast ToNIUHA CTCHKH HECYIIETO JIEMEHTA B MECTE PACIIOJIOKEHHUS IITYIIepa:

Sp = 2,324 mm

PacuérHblii muametp oTBepCTHs (OCh MITYIICpa COBIAACT C HOPMAJIBIO K TOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dy =d+d-c, =48+2%6 =60 mMm

Pacu€rHblil TuaMeTp 0OIMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETr0 YKPEIICHUS:

5—C
dg=2-|—=-02| Dy (s- 6 =2*(18-68)/2324-0.8)* (1800 * (18- 6,8))"* = 1141 mMm
0 [S ] pls-cl (( ) ) * ( ( )

2
dp < do: Yc10BHE MPOYHOCTH BBINOJTHEHO
PacuérHas [1MHA BHELIHEH YacTH IITYIEpa:

lip =mjn[11; 1.25-f{d+ E-ESJ-(SI—CSJ] = min{ 160; 1.25* (48 +2* 6) * (14 - 6))*’} = 27,39 MM

g Omnowenusn 00NYCKAemuvlX HAnPAMCeHUl
E Jl1s1 BHEIIHEH 4acTy ITyLepa:
[¥a]
5 Lol _
= %1 = ming L0, n =min{1.0, 222,7/272,7} = 0,8167
= lad
o
= PacuérHas JuyiMHa BHYTPEHHEH 4acTy IITYyLEpa:
= la = mjn{l3; 0.5 fld+2 ;) (85 — e, —n::ﬂj] =min{ 0; 0.5* (48 +2*6)* (14 -6 - 0))"2 =0 MM
\% IITupuHa 30HBI YKpPEIUICHHUS:
% Ly=.Dy [s-¢) =(800*@18-68)” =142 mm
E PaccTosiHMe 0T HapYKHOM MMOBEPXHOCTH IITYyNEepa 0 OIrpKaiIIero Hecynero KOHCTPYKTUBHOTO dieMeHTa (JlHume >3-
THYecKoe (HIKHee)):
ol
= L =162 mm
E PacuérHas mumpHuHa 30Hbl YKPEIUICHUS:
§ lp = LD =142 mm
M PacuérHeIil TMaMeTp oTBEpCTHS, HEe TPEOYIOIIEro JONOIHUTENEHOTO YKPEIUICHNUS:
= dnp =04. . 58— C) =0.4+*(1800* (18-6,8))"2 = 56,79 MM
<
=
=
2 s hp (51 —cg) k1 +lap g % +Hlap (ss—co—ea ) 13
=
E 1, -la—c
g V =mindl, - - - 32 1
- 7.

a 14052 e S

- I Dp o g
2
=1
=l <
% E Jluct

o
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=min{l; [1 + (27,39 * (14— 6) * 0,8167 + 0 * 0 * 0 + 0 * (14 — 6 — 0) * 0,8167) / (142 * (18 — 6,8))] / [1 + 0.5 * (60 —56,79) / 142 + 1 * (48 + 2 * 6) /
1800 * 1/1* 27,39/ 142] = 1,093}

=1

fe], = 4K, (s '3:l'f|="[5]_1;JT

=2*1*(18-6,8)*1*272,7*1/[1800 + (18 -6,8) * 1] = 3,373 MIla

Dl:,+lis—|:j-1.F
dl‘
i
1, T ¢
S !
A
"‘\..'I"r M_-P|

OTBepcTHE CUMTAETCs OAMHOYHBIM, ecin Ommkaiiniee k Hemy oTBepctre LTymep A5 DN500 He oka3pIBacT Ha HETO BN SI-
HUS, T.C. PACCTOSIHUE MEKAY Hapy>XHBIMHU ITOBEPXHOCTSIMH COOTBETCTBYIOMINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

b D, (50 +.Dy (s-c) =(1900* (18-68)"+ (1800 * (18- 68)* =284 ww

YcnoBue BBINOIHEHO, JalbHEHIINX PacyETOB YKpEIJICHUH He TpebyeTcs.
Jomyckaemoe aasnenue [p] = 3,373 Mlla

3,373 MIla > 0,7034 MlIla

3axito4eHre: Y cJIOBHe NPOYHOCTH M YCTOIYHBOCTH BBINOJTHEHO
[Tnomans, HeoOXoaNMast AT YKPETIICHUS] OTBEPCTHSA:

A =050, - dop) 5y =05%(60-56,79)*2,324 = 0,3725-10° >

Pacnonaraemast miomaap yKperieHus: OTBEpPCTHSL:

<
&
s Ay =ly -[sl—s];, - '35]'11 +lop 8y xa +Hly -(53 -, - '351)'13 +1p -[s—sp - c]
i =27,39 * (14— 0,09489 - 6) * 0,8167 + 0*0* 0 + 0 * (14 — 6 — 0) * 0,8167 + 142 * (18 -2,324 — 6.,8)
Q
= =0,001437 M’
=
S A, =0,3725-10° M*<0,001437 M
3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO
8
>
= IItyuep K DN50
=
)
T
~
= MUcxoaHble paHHbIe
E DNIeMeHT: IItynep K DN50
E; YcnoBHoe o6o3Hauenue (Merka)  Iltymep K
oa DNeMEHT, HeCYIUH ITYLEep: Juumie siuntudeckoe (BepxHee)
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

Marepuain HeCyIIero J1eMeHTa:

ToumuHa CTEHKH HECYILETO JIEMEHTa, S:

CymMma prbaBoK K CTEHKE HECYIIIEro 3JIeMeHTa, C:
Marepuan wryuepa:

BuyTpennuii nuamerp mryuepa, d:

TOJ'IH.[I/IHa CTCHKHM IITYLEPA, S1.

CyMMa nprn6aBOK K TONIIMHE CTEHKH IITYIEpa (BKI0Yasi KOPPO3HUIO), Cs.

Jlmna mryrepa, 1y

CMmemenue mrynepa, Ry 520 MM
VYroi noBopora mryuepa, 9: 225°
[Mony4ennsIi yron naknona mrynepa, v (-19,31) °
JiHa BHYTp. 4acTu mwryuepa, ls: 0 mm
[TpubaBka Ha KOPPO3UIO, Cg1: 0 MM

MuHuManbHBIH pasMep cBapHoro mBa, A: 1 MM
PacuérHple mapaMeTphl pa3MeIIeHus ITyIepa:
Baxkaitumii mryuep

0912C
18 mm
9,5 Mmm

09I"2C (KTI1245) Gr.

48 MM
14 mm

6 MM

170 MM

Hazpanue mrynepa: Mtynep B DN300

Paccrostaue 1o creHkn Onmkaiimero mrynepa, b: 322 mm
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VYron B: 0°
KoadpummeHTsr MpoYHOCTH CBAPHBIX ITBOB:
IIpononbHEIM OB WITYLIEpA:

o =1

[IloB oOeyaiiku B 30HE BPE3KH MITyIEpa:

¢ =1
Pacuérnprit JAUAMETP BBIITYKJIOTO SJITTUIITUYCCKOI'O JHUIIA:
D? (DY -a4.HY _ 4
Dy = — -4 ———— Ry =1800%/ (2 * 450) * (1 — 4 * (18002 — 4 * 450%) * 520 / 1800*)"? = 3117 MM
: D

Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HArpyKeHUs:

Pacuérnast temneparypa, T: 150 °C

PacuérHoe BHYTpeHHee n30bpITOuHOE navienue, p: 0,4 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 3nemenma, Hecyuwye2o wimyuep
Jomyckaemsie HanpspkeHus i Mateprana 091 2C npu remmnepatype T = 150 °C (pacuéTHble yCIIOBHS, KOPPO3HOHHAS
cpena, rpymma ammapata II1, IV):
[6]= min( Rex/ Nt} Ryt / Ng) = min{256,5/1,6; 430/ 2,6}= 160,3 MITa
Mopayns npoosibHOH ynpyroctu npu temnepatype 150 °C:

E= 1,86:10° MIla

Ceoiicmea mamepuana wumyuepa
Jomyckaemsre HanpspkeHus it Matepuana 0912C (KI1245) Gr. npu temmeparype T = 150 °C (pac4uérHble YCIOBUS, KOP-
po3uoHHas cpena, rpymnma anmapara I, [V):
[6]i= min( Rex/ nt; R/ Ng) = min{202,1/1,6;430/2,6}= 126,3 MIla
Mopaynb npoziosibHO# ynpyroctu npu temnepatype 150 °C:
E;= 1,86:10° MIla
PacuérHas TonmMHA CTEHKHU HITylIepa:
B |:d +2- csj
= =04* (48 +2*6)/(2*1263*1-04) =0,09515 MM
4 'jli PP
Jomyckaemoe gaBieHHE AJIS MaTpyOKa mITymepa:
4-[5]1 -9y (51— 05)
bl =—— .
+5 +cC,
29,72 MIla > 0,4 MIla

3aknroueHue: Y cJa0BHe IMMPOYHOCTH U yCTOﬁ'—IPlBOCTH BBIIIOJTHEHO
Pacuérnprit JAUaMETP BBITYKJIOTO SJITUIITUYCCKOIO JHHUIIA:

= 2*1263*1*(14-6)/ (48 + 14 +6) =29,72 MIla

4 4 2
o= E_H'}{l_ 4.[:]:']:)#.1;{1“2 =1800%/ (2 * 450) * (1 — 4 * (18002 — 4 * 450%) * 5202 / 1800%)¥? = 3117 MM

PacuérHas TonmmMHA CTEHKH HECYIIIETO IEMEHTa B MECTE PACTIONIOKEHHUS TyIepa:

Sp = 1,945 mm
PacuérHeiii nuametp oTBepCcTHs (CMEUIEHHBIN IITYNEP HA SJUTMITHICCKOM JTHUIIE):

JIuct
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2
] =(48 +2*6)/[1—(2*520/3117)]** = 63,65 MM

PacuérHblil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

dg =2 [SS—E - D,E] - JDp (s-6) =2*((18-9,5)/1945-08)* (3117 * (18- 95)"* = 1162 mm
P

dp < do: Yc10BHE MPOYHOCTH BBINOJTHEHO

PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

L =mjn[11; 125 fld+ E'Cs]-(srﬂs]] =min{ 170; 1.25 * (48 + 2 * 6) * (14 — 6))"?} = 27,39 MM

OmHuouwienus 00nyCcKaemovix HANPANCEHU

7151 BHELIHEH YacTy WITyLepa:

=}

Py = ﬂﬂn{l,ﬂ;-[ﬂ} =min{1.0, 126,3/160,3} =0,7879

PacuérHas 1uiMHa BHYTpEHHEH 9acTH IITYyIEpa:

13P=mjn{13; D.S-J{d+2-csj-(s3—cs—cﬂ)] =min{ 0; 0.5* (48 +2*6) * (14-6-0))""} =0 mm

[[TupuHa 30HBI YKpEIUICHUS:

Ly=.Dp ls-¢c] =(117*(18-95)"" =162,8 Mm

PacuéTHas muprHa 30HbI YKPEIIICHUS:

I, =Ly =1628wmm

PacuéTHeIi TMaMeTp OTBEpCTHS, HE TPEOYIOIIETr0 JONOIHUTENEHOTO YKPEIUICHHUS:

dnp =04 -,llﬁp f2—C) =04*(3117*(18-95)"* = 65,11 MM

«
&

s

=

i s hp (51 —cg) %1 +lup sa % +lap (sz —co - ca ) %z

2 _ g -I:s— I::I

= V =tinl; 7 T I

_ 7.
= 1405 22 "% +E- s B
Iy Dy ¢l
& =min{L; [L + (27,39 * (14— 6) * 0,7879 + 0 * 0 * 0 + 0 * (14 — 6 — 0) * 0,7879) / (162,8 * (18 — 9,5))] / [1 + 0.5 * (63,65 — 65,11) / 162,8 + 2 * (48 + 2
2 *6) /3117 * 1/1*27,39/162,8] = 1,123}
2 -1
)
< 2K, - 9]
K (5=l o

- [p]P = 1 Pl y =2*%2*(18-95)*1*160,3*1/[3117 + (18 - 9,5) * 1] = 1,744 MIIa
g DP +|Is— c)-?
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< f
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S - __,..- -_-1_ [ :

q g

= o 1 N

[a) ) Sr

E '\ }T:'Lk .-3

= ) ~Lp

o I
S — _

=

ol =

Bl <
% E Jluct
o

HE K-5.00.00.000 PP 185
~ Wzm) Jlucr Ne moxym. [omn. | Hara




OTBepcTHE CUMTAETCS OMHOYHBIM, eciii Omkaiiiee k Hemy orBeperre Lltynep B DN300 He oka3biBaeT Ha HEro BIIUSI-
HUS, T.€. PACCTOSHUE MEXY Hapy>KHBIMU IOBEPXHOCTSIMU COOTBETCTBYIOIIMX IITYLIEPOB YIOBIETBOPSET YCIOBUIO:

b D, (s-0) +4/Dj (5-¢) =(@117*(18-9,5)" + (3600 (18- 95)" =337,7 mu

YcnoBue He BRIIOTHEHO, TPeOyeTCs JONMOTHUTENBHBIA PacYET YKPETUICHHUH.

K3:1

r "

+1{p'[:Si":;)'li"‘lﬂp'sfz'lfz +13p'|155_':; o)1 +lg sy o) xy +15p s g +lg (e - £

b-(5-c)

Yy = minql;

D1;, @] b D; q:ui' b

w ¢ Lt .-1" r LA r1
K[DE+ dp] 1[d+2c5.q:| 1p+d+2|: "

=min{l; (1 +[ (27,39 * (14— 6)*0,7879 + 0*0* 0 +0* (14— 6 0)*0,7879+ 69,93 * (16— 6)*0,7879 +80*12* 1 +0* (16— 6 0)*
0,7879) /(322 * (18— 9,5))]) / ( 1* (0.8 + (63,65 +313) / (2*322) + 2*[(48+2%6)/3117*1/1*27,39/322 + [(301+2*6)/3600%1/1
*69,93/322] ))=1,133}

=1

o], - (8- ﬂF' [ ]
0.5 [D +DP_] c)- ¥,

Jonyckaemoe masnenue [p] = min{ 1,744; 1,619} MIla

1,619 MIla > 0,4 MIla

3akiroueHue: Y c10BUe MPOYHOCTH U YCTOYMBOCTH BBINOJTHEHO

Wy =2*2+%(18-9,5)*1*160,3/[0.5* (3117 + 3600) + (18 -9,5) * 1] *1 = 1,619 MIIa

Pacuer Ha npounocTs mo MK?J

Pac4yéT B pac4Y€THbIX yCNoBUAX

«
S YciaoBus HATpy:KeHHs:
=
; Pacuérnas remneparypa, T: 150 °C
E{ PacuérHoe BHYTpeHHee n30bITOYHOE naBieHue, p: 0,4 Mlla
é KopposunonHas cepoBonopoocoaepxaias cpena: Ja
I'pynna annapara: ", v

&
= Harpy3ku Ha mTynep (B cucTeMe KOOPAMHAT anmnapara):
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Fv, H Fy, H F,, HM,, HMM,, Hm |M;,, Hw™m

1100]1100{1500{200 200 300

Jonyckaembie HanpsiskeHus B coorBercTBun ¢ 'OCT P 52857.1-2007 u
I'OCT P 52857.10-2007

YpoBeHb pa3ouBkH - 1
KoadduumenT 3amnaca, yautsIBaromuii ypoBeHs pazousku: Ky, = 1,3

Ceoiicmea mamepuana 3n1emeHma, HeCyuye2o uimyuyep

JlommyckaemMBble pacTSTUBAIOIINE HANIPsDKEHMS pu Temriepatype 150 °C B yCnoBHsAX KOPPO3NOHHO-aKTHBHOM CPeIbl, TPYI-
na annapata III, IV:

S _ 1 : RE Rm _ * 1 % H . —
[z — vmind—t; "2 Lo /1 3%1%min(256,5/1.6; 430/ 2.6)= 1233 MIla
K, 16726

HomunaneHbie qonyckaeMblie HanpsbkeHus i Mmatepuana 091 2C npu temnepatrype 150 °C:

[=],

I
Monynbs pooaBHON yIpyrocTu mpu temmneparype 150 °C:

E= 1,86-10° MIla

[s] = = 171/13= 131,5MIla

Csoiicmea mamepuana wimyyepa

Jomnyckaemble pacTsaruparoniue HanpsokeHus npu temneparype 150 °C B ycnoBUsIX KOPpO3UOHHO-aKTUBHOM cpefibl, IPyII-
na annapata III, IV:

e s 1 . |Ry Rg )
s [s:°= — nmng—;——r= 1/13*1*min (202,1/1.6; 430/ 2.6)= 97,16 MIla
= Ko la 26
é HomunansHbie qomyckaeMbie Hanpsbkenus it matepuana 091 2C (KI1245) Gr. npu temmepatype 150 °C:
= 1 [R, R, .
é [s]i= — it §—; ——¢ = 1/1,3*min{202,1/1.5; 430/ 2.4}= 103,6 MIla
K, 15 24
- Monynb poJOTABHON yIpyrocTu mpu Temmneparype 150 °C:
=
O Ei= 1,86:10° MIla
=4
2
)
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19744.4

J.

Puc. 1. KoneuHno-sneMeHTHas MOAEIH y3Jia BPE3KU

Lo
e
Lot BT

|
[y )

J.

Puc. 2. DxBuBaneHTHBIE MEMOPaHHBIC HANIPSDKEHUSI OT COBMECTHOTO ACUCTBUS CHIT U AaBienus, MI]a.

3aKiIroYeHue:

Js Hecylero anemMeHTa Omime: = 68,31 MIla < 1.5[s] = 197,3 MIla.
VYenosue npoynocty BBITIOJIHEHO.

Jas wrynepa “mime = 78,04 MIla < 1.5[s]; = 155,5 MIla.
Ycnosue npounocty BBITIOJTHEHO.

K-5.00.00.000 PP
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r-J
R
= X

o
Ttz

.

Puc. 3. O6mue (MeMOpaHHbIC U U3THOHBIC) HAMIPSDKCHHS HA BHEIIHEH oBepxHocTH, MI]a.
3aKio4YeHHe:

st Hecytero aneMenTa  Ophmer = 1974 MIla < 3[s] = 394,6 MIla.
VYcenosue npounoctu BBITTOJIHEHO.

Jnst irynepa Sk mee = 160,8 MITa < 3[s]y = 310,9 MIla.
VYcenosue npounoctu BBITTOJIHEHO.

e s ok ok
r-J
WIS d

A

Puc. 4. O6mue (MemOpaHHBIE 1 H3THOHBIE) HATIPSHKEHNS HA BHYTpeHHEH moBepxHOocTH, MI]a.

3aKiIroYeHue:

st Hecytero sneMenTa  Oph mee = 137,9 MITa < 3[s] = 394,6 MIla.

K-5.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

189




Iloanuce 1 nata

Bsam. uns. Ne | MuB. Ne ny01.

Iloamnuce 1 narta

uB. Ne no.

19744.4

VYenosue npounocty BBITIOJIHEHO.

Just irynepa Ok mee = 169,3 MITa < 3[s]y = 310,9 MIla.

VYcnosue npounoctu BBITIOJIHEHO.

|
[ty
e Lt

Lot aln
.hl-l-"\-d.hl—l-‘-?.\_d_p_c.

mm
= L0

—
oo

A

Puc. 5. O6mue (MeMOpaHHbIE ¥ M3THOHBIE) PACTATHBAIOIINE HANPSDKEHHS Ha BHYTpeHHEH noBepxHocTH, MIla.
3aKiroueHuE:

Jlns Hecymiero sneMenTa Smmue = 135 MIla < 3[s]°= 370 MIla.
Ycenosue npounocty BBITIOJIHEHO.

s mrynepa Timmee = 106,5 MITa < 3[s],°= 291,5 MIla.
VYenosue npounocty BBITTOJIHEHO.

DEFILINSG
[ Ly O N e TRN e TN )

o
bt P P T

—
Ceal
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Puc. 6. MemOpaHHBIC pacTATUBAIOIINAE HAIPSDKEHHSI OT COBMECTHOTO JICHCTBHS CHIT M naBieHus, MI1a.
3aKiro4YeHue:

Jlnst Hecymero »neMenTa Sgmpm = 66,09 MITa < 1.5[s]°= 185 MIIa.
Yenosue npoynocty BBIIIOJIHEHO.

Jinsg mrynepa  Tlinmee = 69,21 MIla < 1.5[s];°= 145,7 MIla.
Ycnosue npounocty BBITIOJIHEHO.

Oo61ee 3aKk/a0ueHHe: Y CJIOBUS MPOYHOCTHU BBINMOJTHEHBI.

Hdonyckaemble UHAMBUAYaNbHble Harpy3ku Ha WTyLep Npu OTCYTCTBUM
AEeNCTBUSA oCcTaNnbHbIX, BKNOYasa gaBneHue

F, H Fy, H F, H My, Hwm |[My, Hw™ [M,, H ™ |p, MIla
4,535-10% [4,535-10% [2,422:10% |703,7 |703,7 |1646 [1,201

* [Ipn mpeBbIIICHNH TI000T0 KOMIIOHEHTa TpeOyeTcs YCHICHNE BPE3KH, JIN0O yMEHBIICHUE HATPY3KH

[onyckaeMble Harpy3ku Ha LUTyLiep NpyU pacy4eTHOM AaBneHun

Fyv, H|Fy, H [F,, H My, H™m |My, Hw™m |[M,, Hw™ |p, MIla
7826 |7826 (4180 |121,4 [121,4 |284 0,4

*k HpI/I MPCBLINICHUN OAHOTO WJIN HECKOJbKHUX KOMIIOHCHTOB H606XOI[I/IM ,IlOHOJ'IHI/ITeJ'IBHHﬁ pacqéT Ha IMIPOYHOCTb
Pacuér B pacuy€éTHBIX YCJIOBUAX (HAPY/KHOE aBJICHUE)

YciaoBus HATPY:KeHUS:

Pacuérnas tremneparypa, T: 180 °C

PacuérHoe HapyxHOe m30bITOuHOE AaBnerue, p: 0,1000 MIla
PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana 3n1emeHma, Hecyuie2o uinmyuyep

Homnyckaembie Hanpspkenus i Mmatepuana 091 2C npu temnepatype T = 180 °C (pacuérHbie ycioBus (HapyKHOE JlaBie-
HHE), KOPPO3UOHHAs cpefa, rpymnma anmaparta III, IV):

[6]= min( Rex/ nt; Ry / Ng) = min{251,1/1,6; 435,4/2,6}= 156,9 MIla
Mopaynb nponiosibHO# ynpyroctu npu temnepatype 180 °C:

E= 1,83-10° MIla

Ceoiicmea mamepuana wimyyepa

Jomyckaemsie HanpspkeHust 11 Matepuana 0912C (KI11245) Gr. mpu temmnepatype T = 180 °C (pacuérHble ycinoBus (Ha-
pY’KHOE JTaBJIeHUE), KOpPO3UOHHAs cpena, rpymnna ammapata II1, IV):

[6]i= min( Rex/ ntj R/ Ng) = min{197,2/1,6; 435,4/2,6}= 123,3 MIla
Monyns npofonbsHO# ynpyroctu npu temneparype 180 °C:

E;= 1,83-10° MIla

PacuérHas TONIIMHA CTEHKH LITYIEpPA:

pd+2c,) 0,1000 * (48 + 2 * 6) / (2 * 123,3-0,1000) = 0,02435
g = =0, *M48+2%* *123,3 -0, =0, MM
z 2'[‘1’]1‘13'

I[OHYCKaCMOC HAapy>XHOC JaBJICHUEC U3 YCJIOBUS IIPOYHOCTHU:

JIuct
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: d d
By=mindln, 945- 2. % L _ . . N
1 { 1, Y100 (g —c,) } min{1.0, 9.45 * 48 / 170 * (48 / (100 * (14 - 6)))"*} =0,6536

,Z[OHYCKaeMOC Hapy>XHOC JaBJICHUC IJId nany6Ka mTynepa u3 ycjaoBus YCTOﬁQHBOCTHZ

[r].

0210798, ¢ [100 (s -3 ]
= c— = 20.8*10°*7,83-10°* 48/ (2,4 * 0,6536 * 170) * (100 * (14 - 6) / 48 )>* =777 Mlla

n}?"Bl 11 d

,HOHYCKaeMOC Hapy>XHOC JaBJICHUC IJId r[any61<a mTynuepa u3 ycjioBud NpoO4YHOCTU:

_ 2ol (a1 es)

(N dt(s,-c,)

2*123,3*(14-6)/ (48 +14-6) =35,22 MIla

35,22/ (1 + (35,22 / 777)%)12 =35,19 MIla

35,19 MIla > 0,1000 MIIa
3axiroueHue: Y cJ10BUe NPOYHOCTU U YCTOHYHMBOCTH BBINIOJIHEHO
PacuérHpIil THaMeTp BBRIMYKIIOTO SIDIHIITHYECKOTO JHHIIA:

2 2 2
Dy = D_ . Jl -4 w : Rﬂf =18007/ (2 * 450) * (1 — 4 * (1800% — 4 * 450°) * 5207/ 1800%)"* = 3117 MM
2 H D
PacuérHblil TuameTp oTBepCTUA (CMEIIEHHBIN MITYLEp Ha SJUTUITUYECKOM THUIIE):
d+2-e,
dp =

. T =(48+2*6)/[1 - (2 * 520/ 3117} = 63,65 Mm

PacuérHas nnuHa BHELIHEW YacTH IITyLEepa:

lip =mjn[11; 1.25 fld+ z-csj-(sl—csj] =min{ 170; 1.25* (48 +2*6) * (14 - 6))'"} = 27,39 Mm

«
&
s
=
= o
3 Omuowenusn 00nyc1<aeMblx HanpA>;@cenuu
E 1t BHEIIHEH YacTH IITyLepa:
=
= o B
1y = titig10; =min{1.0, 123,3/156,9} = 0,7855
]
\S PacuérHas niuHa BHyTpeHHEH 4acTu Tylepa:
>
g lap = min{l3; 0.5 J(d+ 2oty ) M5 —c, —c:ﬂ]] =min{0; 0.5* (48 +2*6) * (14— 6 0))*3 =0 MM
< I[TupuHa 30HBI YKpPEIUICHHUS:
=
~ L,= I'IDp ‘ls—r] =(3117* (18 -9,5))** = 162,8 MM
= PacuérHas muprHa 30HBI yKpETJICHUS:
o0
2 lp =L, =1628wmm
§ Pacu€rHbIil TUamMeTp OTBEpCTHSA, HE TPEOYIOIIETO JOIOTHUTEIFHOTO YKPETUICHHS:
[s2}
A dop =04 D, (s-0) =04*@117*(18-95)" = 65,11 mm
«
&
<
‘;I s hp (s —cg) k1 +lap sz % +Hlaplss—co—ea ) %3
3 . 1 -(s— c:l
E V o=min 1, 3 113 I
- +7.
5 11052 P LK, i 4
= Ip Dp g
- =min{1; [1+ (27,39 * (14— 6) *0,7855 + 0 * 0 * 0 + 0 * (0 — 2 * 6) * 0,7855) / (162,8 * (18 — 9,5))] / [1 + 0.5 * (63,65 — 65,11) / 162,8 + 2 * (48 + 2 *
=
ol <
Bl <
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o
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6) /3117 * 27,39/ 162,8] = 1,122}
=1

2K, (s- ) [o]
o e

JomyckaeMoe Hapy)XKHOE JTaBJICHUE:

o b

[[F]p ]2 =1,707/ (1 + (1,707 /0,4813))** = 0,4632 MIla
+

[ele

rae [P]g — momyckaeMoe Hapy>XHOE AaBJICHHE B MPEEIax YIPYroCTH IS JIEMEHTa, HECYIIEro mTyIep (CM. pacuéT sJie-
MeHTa “J[HuIme SmnnTHdeckoe (BepxHee)”)

=2*2*(18-9,5)*156,9*1/[3117 + (18-9,5)* 1] = 1,707 MIla

)

a4
i
' . :
12 :.‘: :\—p_._\_\_\_\ﬂ-
I, N |
.-_z.-' ._'_'1 e
-|.l;.;q I i
| g
\ K] b, - .
A - Dp Dr -':I{ = |
\ _' r

- —_— e " e

OTBepcTHE CUUTAETCS OAMHOYHBIM, eciu Onmmkaiimiee k Hemy otBepctre LlTyriep B DN300 He oka3pIBaeT Ha HETO BIIHS-
HHUS, T.C. PACCTOSIHUE MEKAY Hapy>XHBIMHU ITOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

b> Dy (=) +,fDy (s-9) = (L7 (18-95) + (300~ (18- 95)* =337,7 mw

YcnoBue He BBIIOIHEHO, TpeOyeTcs JOMOTHUTENbHBIN PacyET YKpEeIICHUH.

o]
=
[a~]
=
N K3 =1
¥
[&]
£
=
5
= +1ip (5= el g+l sh ah Hly (s —el - ey )wd 1 (s - el el gf + 1 8% xd +1g (sf —ef
bols—
- V) = mind1; (c-c)
S p + g d'+2-cf lip d7+2.cf 1f
2 K, ngs 2t +E, SR i
- 2k DY b Df  h
Z
= =min{l; 1 +[(27,39* (14—-6) *0,7855 +0*0*0+0* (14— 6— 0)*0,7855+ 69,93 * (16 —6) * 0,7855 +80* 12* 1 + 0 * (16 -6 —0) *
= 0,7855) /(322 * (18- 9,5))]) / ( 1* (0.8 + (63,65 + 313) / (2*322) + 2*[(48+2*6)/3117*27,39/322 + [(301 + 2*6)/3600* 69,93 /322
2 1 )=1132}
o =1
jas)
E
=
s 2K, (s-0)-[5]
2 = ¥y =2*2*(18-95)*156,9/[0.5* (3117 + 3600) + (18 - 9,5) * 1] * 1 = 1,585 MII
2 [, Tt T (18-95) [05* )+ (18-95)*1] a
g
= __ [vh
= - 2 2\1/2
e [[pL ] =1,585/ (1 + (1,585 /0,4813))"2 = 0,4605 MITa
= +
= [e]e
é Honyckaemoe nasnenue [p] = min{ 0,4632; 0,4605} MIla
0,4605 MIIa > 0,1000 MIIa
H 3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO
sl=
=l <
% E Jluct
N Ke2]
3| 3 K-5.00.00.000 PP 103
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Pacuer Ha npouyHocTh Mo MK3J
Pac4yéT B pacyYé€THbIX ycrnoBusaXx (HapyxHoe aaBneHue)

YciaoBus HATPY:KeHHS:

Pacuérnas remneparypa, T: 180 °C
PacuérHoe HapyxHOe m30pITOUHOE HaBienue, p:  0,1000 MIa
KopposuonHas cepoBopopopocoaepxainas cpena:  [a

I'pynna annapata: ", v

Harpy3ku Ha mTyuep (B cucTeMe KOOPANHAT anmnapara):

«
&
s
=
=
3 Fx, HF,, HF,, HM,, Hum/M,, H™ |[M,, Hwm
=
=)
¢ 1100{1100{1500]200 200 300
=
= Jonyckaemsbie HanpsizkeHus B coorBercTBUM ¢ 'OCT P 52857.1-2007 u
>
5 I'OCT P 52857.10-2007
Z_ YposeHb pa3duBku - 1
E Koaddunurenr 3anaca, yuursiBaronuii yposens pazousku: Ky = 1,3
S Ceoiicmea mamepuana 3niemenma, Hecyuyezo wimyyep
é Jlomyckaemble pacTsruBaroliye HanpspkeHus npu temmneparype 180 °C B ycnoBUsIX KOPPO3UOHHO-aKTUBHOM Cpefbl, TPpyI-
= na anmapara III, IV:
=
3 . 1 . |Ry Rn i
aa [S'= — nmns—;—-r=1/1,3*1*min (251,1/1.6; 435,4/2.6)= 120,7 MIla
En la 24
o Homunanbszele nonyckaemsle HanpsbkeHus 1uist Matepuana 0912C npu remneparype 180 °C:
<
= [=]
= [s]= = = 167/1,3= 128,5MIla
5 n
E( Moaynb npo1oNibHOM yrpyroctu npu Temmepatype 180 °C:
= E= 1,83-10°MIla
5
ol <
Bl <
2 E JIucr
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Cesoiicmea mamepuana wimyyepa

Jlomryckaemble pacTSTUBAIOIINE HApspKeHws pu Temriepatype 180 °C B yCnoBHsAX KOPPO3HOHHO-aKTHBHOM CPEIBl, TPYI-
na anmaparta 11, I'V:

1 (R, R .
[s].° = K—-n-m{ﬁ;ﬁ}= 1/1,3*1*min (197,2/1.6; 4354 /2.6)= 94,83 MIIa

m
HomwunanbHbIe monyckaemsble HanpsokeHus 1t matepuana 091 2C (KI1245) Gr. npu remnepatype 180 °C:

K 15 24

m
Momyns ponoiabpHO# ynpyroctH mpu temmeparype 180 °C:

E;= 1,83:10° MIla

1 [R, R, :
[sh= — min 4 —%, —& % = 1/13*min{197,2/1.5; 4354/ 2.4}= 101,1 MITa

A

<
&

[a]

=

S

[}

Q

=

=

S

= Puc. 1. KoneuHo->nemMeHTHast MOJIENb y371a BPE3KH
=

S o2

= 24,9

o s43

= i

= g g

= 23

~
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=

=
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<
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

Puc. 2. DxBUBasIeHTHBIE MEMOPaHHBIC HATPSKEHMSI OT COBMECTHOTO JIEHCTBUS CHII U AaBieHus, MIla.

3aKIro4YeHue:

Jlnst HecyImero neMeHTa Cmime = 43,38 MIla < 1.5[s] = 193,2 MIla.
Ycnosue npounoctu BBITIOJIHEHO.

Jns mrynepa Cmime: = 45,53 MIla < 1.5[s]; = 151,7 MIla.

Ycnosue npounoctu BBITIOJIHEHO.

.

Puc. 3. O6uue (MeMOpaHHBIE M M3THOHBIC) HANIPSIKEHUS HAa BHEIIHEH noBepxHOocTH, MI]a.

3aKIro4YcHHE:

JHust Hecymero sneMedTa  Tphme: = 154,2 MIa < 3[s] = 386,3 MIla.
VYenosue npoynocty BBITIOJIHEHO.

Hust mirynepa Timh wee = 155,7 MIla < 3[s]; = 303,4 MIla.
Ycnosue npounocty BBITIOJTHEHO.

Wzm) Jlucr Ne moxym. [omn. | Hara
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|
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Puc. 4. O6uue (MeMOpaHHbIe ¥ U3TMOHBIC) HAIPSDKEHMSI HA BHYTpEeHHel noBepxHocTH, MI1a.
3aKIroucHHUE:

1347 MIla < 3[s]= 386,3 MIla.

Junst Hecyero sneMeHTa  Pnh mw =
VYenosue npoynocty BBIIIOJIHEHO.

Hust itynepa Tk mee = 139,8 MIla < 3[s]; = 303,4 MIla.
VYenosue npoynocty BBIIIOJIHEHO.

u
—
=
—

et b L g L g P o}
TeALA00 S 0
S b DO,

D
=

A

Puc. 5. O6mue (MemOpaHHBIE M H3THOHBIC) PACTATHBAONINE HATIPSIKCHNS Ha BHYTpEeHHEH nmoBepxHoctH, MITa.
3aKIroucHHUE:

Jlnst Hecymmero »neMenTa Smmm = 101,6 MITa < 3[s]°= 362,2 MIIa.

K-5.00.00.000 PP
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Ycnosue npounoctu BBITIOJIHEHO.

Hns wrynepa  Olin muwe =

100,8 MIIa < 3[s]°= 284,5 MIIa.

Ycenosue npounocty BBITIOJTHEHO.

IR A

S omcSuIm

J

f

Puc. 6. MemOpaHHBIC pacTATHBAIOMINE HAIPSDKEHISI OT COBMECTHOTO JIEHCTBHA CHUIT M JaBieHus, MIla.

3aKIro4YcHHE:

i Hecymiero sneMeHTa Smmm =

20,7 MIla < 15[s]°= 181, MITa.

JIOKYM.

s VYcnosue npounoctu BBITIOJIHEHO.
[a]
‘;f Jlns mrynepa Tlmme = 26,74 MITa < 15[s],°= 142,2 MIla.
3 VYenosue npounocty BBITTOJIHEHO.
=
=)
g Oo0uee 3akia04eHue: Y cJ0BUS NPOYHOCTH BHINOJIHEHBI.
=
Lg' .U,opycxaeMble umnHamBuayarnbHble Harpysku*l-la wTyuep npun otcytcTBUN
= AeNCTBUA OCTallbHbIX, BKNKO4Yasa gaBlneHue
2
Eg Fv, H Fy,, H F, H My, Hwm |My, HwM |M,, Hw™m |p, MIla
= 4,426:10* |4,426-10* [2,364-10" |686,8 [686,8 (1606 |(-1,306)
%
é * TIpu mpeBbIIeHUH JTF000T0 KOMIIOHEHTa TpeOyeTcs yCHIIeHNE BPE3KH, THO0 YMEHbBIICHHE HArPy3KU
=
§ [JonyckaemMble Harpy3Kku Ha WTyuep npu pacyeTHOM ,anneHVIVI**
m
Fxv, H Fy,, H F, H [My, Hm [My, Hwm [M,, Hw™ [p, MIla
g 1,022-10% | 1,022-10* |5458 [158,6 |158,6 |370,9 |(-0,1000)
S
=
2 ** [Ipu TIpeBBIIIICHNN OJHOTO WM HECKOJIBKUX KOMIIOHEHTOB HEOOXOIUM JIOTIOJIHUTEIBHBIN pacuéT Ha MPOYHOCTh
S
=)
E Pacuér B ycinoBusix ucnoiTanuii (I'uapoucnbiTanus)
=
ol =
Bl <
2|2
gl = K-5.00.00.000 PP
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

YciaoBust HArpy:KeHUsi NPU HMCHBITAHUSAX:

Pacuérnas temneparypa, T: 20 °C

PacuétHoe BHyTpeHHee U30bITOYHOE naBieHue, p: 0,5642 Mlla
PacuéeT ykpenneHusa orBepctusa no NOCT P 52857.3-2007

Ceoiicmea mamepuana 3n1emenma, Hecyuye2o winmyuep
Jormyckaemsre HanpspkeHus i Matepuaia 091 2C npu remneparype T = 20 °C (ycIOBHS THIPOHUCIIBITAHHH):
[6]%°= N* Reo/ Nr = 1*300/1,1= 272,7 MIIa
Monyns npoaonsHON ynpyroctu npu teMmepatype 20 °C:
E= 1,99-10° MIla

Ceolicmea mamepuana wimyyepa

Jormyckaemsre HanpspkeHus 1t Mateprana 0912C (KI1245) Gr. npu temmnepatype T = 20 °C (ycIIoBHsI THIPOUCTIBITAHUH ):
[6]%°:= M* Rezo/ Ny = 1*245/1,1= 222,7 MIla
Monyns nIpoaoibHON yrpyroctu npu Temmepatype 20 °C:
E;= 1,99-10° MIla
PacuérHas TonmMHa CTEHKU HITylLepa:

B I[d +2- '35)

= =0,5642 * (48 + 2*6)/ (2*222,7*1-0,5642) = 0,07608 MM

4 UI; P

Jonyckaemoe naBieHue Ui narpyOka mryuepa:

2-[c]y gy (s -
vcl+s1 +e,

0] =

= 2*2227*1*(14-6)/ (48 + 14+ 6) =52,41 MIla

52,41 MIla > 0,5642 MlIla
3axiroueHue: Y cJ10BUe NPOYHOCTU U YCTOHYHMBOCTH BBINIOJIHEHO
PacuérHpIil TuamMeTp BBITYKIIOTO AIUTHIITHYECKOTO JHHUIIIA:

FozH Dt
PacuéTHas TOJNIMHA CTEHKU HECYILETO 3JIEMEHTA B MECTE PACIIOJIOKEHUS IITYLEPA:
Sp = 1,613 mm
PacuérHblil TnamMeTp oTBEpCTHA (CMEIIEHHBIN MITYLEp Ha SJUTUITUIECKOM THUIIE):

d+2-e,

4 4 2
= b ’.{1 - 4. (L7 -4-H7) Rﬂf =1800%/ (2 * 450) * (1 — 4 * (18002 — 4 * 450%) * 5202 / 1800%)? = 3117 MM

Dp

[2 Ry T =(48 +2*6)/[1-(2*520/3117)"]** = 63,65 MM

PacuérHblil TMaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPeIUICHHS:

5=
dg=2-|—-02| /D, (s-c) =2*(18-95)/1613-08)* (3117 * (18-95))"* = 1455
0 [S ] pls-0c) (« ) ) * ( ( ) MM

r
dp < do: YcaoBHE MPOYHOCTH BBINOJTHEHO
Pacuérnas nnuHa BHeNIHell yacTu mWTynepa:

lip =mjn[11; 1.25 fld+ z.csj.(sl_.:sj] =min{ 170; 1.25 * (48 + 2 * 6) * (14 - 6))"*} = 27,39 MM

OmnoweHus 0ONyCcKaemMuvix HAnNPAIHCEHU

Jl1s1 BHEIIHEH YacTy TyLepa:

1= rtu'n{l,[l; Lf:—]lf} =min{1.0, 222,7/272,7} =0,8167

JIuct
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Pacuérnas JJIMHAa BHyTpeHHeﬁ YacTu HTynepa:

l3p = mjn{l3; 0.5 fld+2 e )53 —c. —.:51)] =min{0; 0.5* (48 +2*6)* (14-6-0)""} =0 mMm
[[TupuHa 30HBI YKpEIUICHHS:

Loy=.,Dp [s- c) =(3117* (18- 9,5) = 162,8 MM

PacuéTHasd muprHa 30Hbl YKPEILICHUS:

I, =L, =1628mm

PacuéTHeIil TMaMeTp OTBEPCTHS, HE TPEOYIOIIET0 JONOIHUTENEHOTO YKPEIUICHNUS:

o =04 ,llﬁp f2—C) =04*@3117*(18-95)" = 65,11 Mmm

1+11p (s = o) K1 +lap sy kg Hlap (52— —cq ) s

1, -lz—¢
V = min 91, — ( - 32 1
_ ey
14052 L s @ e
I Dy o1 L

=min{1; [1+ (27,39 * (14— 6) * 0,8167 + 0* 0* 0 + 0 * (14 — 6 — 0) * 0,8167) / (162,8 * (18 — 9,5))] / [1 + 0.5 * (63,65 — 65,11) / 162,8 + 2 * (48 + 2
*6)/3117*1/1*27,39/162,8] = 1,127}

=1

o], = 2K (s-0) g [o]

W =2%2*(18-95)*1*272,7*1/[3117 + (18-9,5) *1] = 2,967 MIla

Dp +|:s— c)-?
dl‘
i
15 H] L
ﬂ v .-’ -_-1_ i
E B
3 5
= |
E( N L
‘p
: 4
= OTBepcTHE CUMTAETCS] OAMHOYHBIM, eciH Okaiiimee k HeMy orBepctue Lltyriep B DN300 He oka3pIBaeT Ha HETO BIUS-
‘% HUSI, T.. PACCTOSHUE MKy HAPYKHBIMHU MOBEPXHOCTSIMHU COOTBETCTBYIOIIMX IITYIICPOB YIOBJICTBOPSCT YCIOBHIO:
ol 1 n
= b w.(Dp (s—0) + w.(Dp s—c) = (3117* (18-9,5)" + (3600 * (18 - 9,5)* = 337,7 mu
m
E YcioBue He BRIIOTHEHO, TPEOYeTCs JOMOTHUTEIBHBIA PACYET YKPETUICHHH.
ol
= Ks = 1
=
=
C%‘ ’ ¢ r ' r ’ ¢ ¢ ’ ’ ’ ’ r " " L L " " " L r
R 1+11p (-l sh wh g s§ -el-ch)xs s VO By S b R A S e M D B
: b-(s-¢
Vi =tminql; C )
g dp +dp d+2 ¢l @f lp d7+2-ef @f 1
§ K3[0_3+P_dp]+}cl —rsir_PJr—'S‘P'_"i
= . DP g h DP g h
[a}
c;;) =min{l; 1 +[(27,39*(14-6)*0,8167 +0*0*0+0* (14— 6— 0) *0,8167 + 69,93 * (16 -6)*0,8167 +80*12*1+0* (16— 6— 0) *
= 0,8167) /(322 * (18— 9,5))]) / ( 1* (0.8 + (63,65 +313) / (2%322) + 2*[(48+2%*6)/3117*1/1*27,39/322 + [(301+2*6)/3600*1/1
é *69,93/322] ))=1,139}
=1
=
sl =
=l <
% E Jluct
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Iloamuce 1 nata
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Iloamnuce 1 narta

uB. Ne no.

19744.4

[ =1 tEm 0 @ =]
05D +D8 )+ (s c) ¥,

Honyckaemoe fasienue [p] = min{ 2,967; 2,754} MIla

2,754 MIla > 0,5642 MIla

3axioueHue: Y cJ0BHe IPOYHOCTH H YCTOHYHBOCTH BbINIOJIHEHO

[Tnomane, HeoOXoaUMast IUTsl YKPEIJIGHHSI OTBEPCTHUS:

Wy =2%2%(18-95)*1*272,7/[0.5 * (3117 + 3600) + (18 - 9,5) * 1] * 1 = 2,754 MIla

A =050d, - dop) 5, =05%(6365-6511)* 1613 = (-0,1177-10° ) M
Pacnionaraemas Jiomaab YKpEIJICHUS OTBEPCTHUA:

&y =11P -[sl—s];, - '35]'11 +13’P "8y %2 +13‘1:' -(53 -0, - '351)'13 +1P -[s—sp - c]
=27,39 * (14— 0,07608 - 6) * 0,8167 + 0*0* 0 + 0 * (14 — 6 — 0) * 0,8167 + 162,8 * (18 —1,613 — 9,5)
=0,001298 m?

A, = (-0,1177-10°) M* < 0,001298 m?
3akimroyeHue: Y cJa0Bue NMPOYHOCTH BBINMOJIHEHO

K-5.00.00.000 PP
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HItyuep JI DN5S0

UcxogHble AaHHbIe
OneMeHT: tymep JI DN50

VYcnoBHoe ob6o3Hauenue (Metka)  Iltymep JI

DNeMEeHT, HeCyIUi MTYyIep: O0ecuaiika ITUIHHAPHYCCKAST
Tum anemenTa, Hecymiero mrynep: OO6cuaiika MUIHHIPUYECKAS

Tun wrynepa: [poxomsammii 6€3 yKperIeHns

Marepuain HECyIIEro JIeMeHTa:

TonmuHa CTEHKU HECYILETO JIEMEHTA, S:

CymMa nprubaBoK K CTEHKE HECYILETo 31eMEeHTa, C:
Marepuan mrynepa:

Bryrpennnii nuamertp mrynepa, d:

TonmuHa CTEHKH WTYLEpa, Si:

CymMa nprubaBoK K TOJNIIMHE CTEHKH MITyIepa (BKIH0Yas KOPPO3HUI0), Cs:

JumnHa mrynepa, 1y

Cwmemenue mrynepa, Ly, 1,319-10% mm
VYron noBopora mryuepa, 9: 225°
JiHa BHYTp. 4acTu WTYyLepa, l3: 0 mm
[TpnbaBka Ha KOPpPO3MUIO, Cg! 0 mm

MuHuManbHBIH pasmep cBapHoro mBa, A: 1 MM
PacuérHble mapameTpbl pa3MeIleH s ITyLepa:
Baxaitumii mryuep

09r2c
18 mm
6,8 Mm
09I2C (KT11245) Gr.
48 mm
14 mm

6 MM

160 MM

Wzm) Jlucr Ne moxym. [omn. | Hara
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Haspanue mrynepa: HItynep 2K DN50

PaCCTOfIHI/Ie O CTCHKH 6J11/1>1<a171111er0 T cpa b:
2 YHEPE, B 1196 mm

Yron B: 90 °
KoadduureHTs! TpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[[ToB o0Oeyaiiku B 30HE BPE3KH MITYIIEPa:

¢ =1
PacuérHbIil TuaMeTp HINHAPHYECKON 00euaiku:

Do =D =1800 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

Pacuérnast temneparypa, T: 150 °C

PacuérHoe BHyTpeHHEe U30bITOYHOE naBneHue, p: 0,4 MIlla

PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuie2o uimyuyep

Jomyckaemsle HanpspkeHust 11 Matepuana 091 2C npu remnepatype T = 150 °C (pacuérHble ycnoBHs, KOPPO3HOHHAS

cpena, rpymnma anmapata 11, IV):

[6]= min( Rex/ nt; Ryt / Ng) = min{256,5/1,6; 430/2,6}= 160,3 MIla
Mopaynb nponiosibHO# ynpyroctu npu temnepatype 180 °C:

E= 1,83-10° MIla

Ceoiicmea mamepuana wumyyepa

Homyckaembie Hanpspkenus i Matepuana 0912C (KT1245) Gr. npu temneparype T = 150 °C (pacuérabie ycnoBus, KOp-

po3uoHHAas cpefa, rpymnmna anmapata 11, IV):

[6]i= mMin( Rex/ ny; Ry / Ng) = min{202,1/1,6; 430/ 2,6}= 126,3 MIla
Monyns npofoibsHO# ynpyroctu npu temmneparype 150 °C:
E;= 1,86:10° MIla
PacuérHas ToMIIMHA CTEHKHM IITYIEepa:
pld+2 o) 04% (48 +2*6)/ (2%1263*1-04) = 0,09515
2. = =0, * +2* * , *1 _ ; =0, MM
P 'FI; PP
Jomyckaemoe gaBieHHe A MaTpyoOKa mryepa:
_2[eligr s -
d+s +e,
29,72 MIla > 0,4 MlIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJTHEHO

(1]

= 2*1263*1*(14-6)/ (48 + 14 +6) =29,72 MIla
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PacuérHpIil TMaMeTp HWINHIPUIECKON oOedaiKu:

Do =D =1800mm

PacuérHast TONIIMHA CTEHKH HECYIIETO 3JIEMEHTA B MECTE PACIIONIOKCHHS ITYIIepa:

Sp = 2,297 MM

PacuérHelil anametp oTBepcTHs (OCH ITYLIEpa COBIIAZACT C HOPMAJIBIO K IOBEPXHOCTHU B IICHTPE OTBEPCTHS):
dp =d+2.c, =48+2%6 =60 Mm

PacuérHblil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHUS:

dyp=2- [u - D,E] . ,lﬁp ‘(g— ) =2*((18-6,8)/2,297 - 0.8) * (1800 * (18 — 6,8))* = 1158 MM
®p

dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO

PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

lip =mjn[11; 1.25-f{d+ E-CSJ-(SI—ESJ] = min{ 160; 1.25 * (48 + 2 * 6) * (14— 6))*%} = 27,39 MM

OmHowienus 00OnyCcKaemovixX HAnPAHCEHU

711 BHELIHEH YacTH IWITyLepa:

=}

1= ﬂu'n{l,[l; -[u;_l} =min{1.0, 126,3/160,3} = 0,7879

PacuérHas JuiMHa BHYTpEHHEH 4acTy IITyLEepa:

13 = mjn{l3; 0.5 fld+2 e )53 —c. —l::ﬂ)] =min{0; 0.5* (48 +2*6) * (14 -6 -0))""} =0 mMm
[[TupuHa 30HBI YKpEIUICHHUS:
Ly=./Dpls-c] =(1800*(18-68))"" =142 mm

PaccrosiHue OT HapyKHO# MOBEPXHOCTH LITYLIEPa 10 OJIIKANUIIEro HECYIEro KOHCTPYKTHBHOTO 3eMenTa (J{Hurie sminn-
THYecKoe (BepxHee)):

Ly =712 mm

«
c§ PacuéTtHas muprHa 30Hbl YKPEIICHUS:
; 11:, = L,:, =142 mm
E PacuérHblil THaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:
=
= dop =04 JD, (5-C) =04*(1800* 18- 6,8)" = 56,79 mm
=
b s hp (s —cg) %y +lap sz %a +lap lss — oo —ca ) %z
~
2 V = trit1 21; IP'ES_CJ
2 1+n.5-dp_d°P+Kl-d+2'°5-i-1£
= 1g Dy 1 1p
= =min{l; [1 + (27,39 * (14— 6) * 0,7879 + 0 * 0 * 0 + 0 * (14 — 6 — 0) * 0,7879) / (142 * (18 — 6,8))] / [L + 0.5 * (60 — 56,79) / 142 + 1 * (48 + 2 * 6) /
Ef 1800 *1/1*27,39/142] = 1,089}
S —1
=
<
[s2}
A d-K g (s- cj-:p-[n:]
[p]p = W =2*1*(18-6,8)*1*160,3*1/[1800 + (18 —6,8) * 1] = 1,983 MIIa
< D +|:s— c:I-T.F
s
=
=
[¥a]
[&]
=
E
=
o
=
5
of <
Bl <
% E Jluct
o
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OTBepcTHE CUUTAETCS OAMHOYHBIM, ecin Ommkaiiiree k HeMy otBepetre LlITymep JK DN50 He oka3pIBaeT Ha HETO BIIHSI-
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU IOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

b JD; (s-c) + JD; (s—c) =(1800* (18- 6,8))* + (1800 * (18 - 6,8))” = 284 MM

YcioBre BBIMOTHEHO, TABHEHIITNX pacuETOB YKPEIUICHUH He TpeOyeTcs.
Jomyckaemoe aasnenue [p] = 1,983 Mlla

1,983 MIla > 0,4 MIla

3akmodeHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO

PacuéT B pacuéTHBIX yCJIOBUSX (HAPY/KHOE TaBJICHHUE)

YciioBust HATPYKEHUSA:

Pacuérnast temneparypa, T: 180 °C

PacuérHoe HapyxHOe m30bITOUHOE HaBnerue, p: 0,1000 MIla

PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 31emMeHma, HeCyuye2o uinmyuyep

«
g Jomyckaemsre HanpspkeHus i Mateprana 091 2C npu remmniepatype T = 180 °C (pacuérHple ycoBus (Hapy»KHOE JTaBie-
E HHE), KOPPO3UOHHAS cpefa, Tpymma ammaparta 11, IV):
§ [6]= MIin( Rex/ nt; Ry / Ng) = min{251,1/1,6; 435,4/2,6}= 156,9 MIla
E[ Mopaynb npoziosibHO# ynpyroctu npu temnepatype 180 °C:
= E= 1,83-10° MIla
Lé Ceoitcmea mamepuana wumyuepa
=¢ Jomyckaemsre HanpspkeHus i Matepuana 0912C (KI1245) Gr. mpu temmepatype T = 180 °C (pacuérHble ycinoBus (Ha-
< PYXXHOE JTaBJICHHUE), KOPPO3HOHHAs cpefa, rpymma ammaparta 11, IV):
g [6]:= min( Rex / ny; Ry / Ng) = min{197,2/1,6; 4354/ 2,6}= 123,3 MIla
= Mopyns nponiosibHO# ynpyroctu npu temnepatype 180 °C:
ol
= E;= 1,8310° MIla
E PacuérHas TonmMHa CTEHKU IITyLEpa:
§ sy = pli+d e, =0,1000 * (48 + 2 * 6) / (2 * 123,3 - 0,1000) = 0,02435 mMm
aa dzh-p
Jlommyckaemoe Hapy>KHOE IaBJICHUE U3 YCIOBHS IPOYHOCTH:
% By =minil 0, 945 2. e . N
5 1 HA 1] 100 -(sy —2,) = min{1.0,9.45 * 48 / 160 * (48 / (100 * (14 - 6)))"*} =0,6944
[¥a]
E Jonyckaemoe Hapy>KHOE JIaBJIeHUE IS TaTpyOKa MITynepa U3 yCIOBHsI yCTOHYUBOCTH:
q —
= 02 107E, d [100 (s, — )"
£l = c— = 20.8*10° *7,83-10°* 48/ (2,4 * 0,6944 * 160) * (100 * (14 —6) / 48 )** =777 Mlla
ﬂY -B 1 11 d i

5
ol <
Bl <
% E Jluct

o
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I[OHYCKaeMOG Hapy>XHOC JaBJICHUC IJId nany61<a mTynepa u3 ycjaoBUdg NPpOYHOCTHU!

_ 2ol (a1 es)

e

2*1233*(14-6)/ (48 + 14-6) =35,22 MIla

35,22/ (1 + (35,22 / 777)%)12 =35,19 MIla

35,19 MIla > 0,1000 MIla
3akiroueHue: Y ca10BHe NPOYHOCTH U YCTOHYMBOCTH BbINOJTHEHO
PacuérHpIil TnamMeTp NWIHMHIPUIESCKON 00eHalKu:

Ly =D =1800 mm
PacuétHpiil nnamMeTp oTBepCTHA (OCH MTYIIEpa COBIIAIAET C HOPMAJIBIO K IIOBEPXHOCTH B IICHTPE OTBEPCTHS):
dp =d+2-c, =48+2%6 =60 Mm

PacuérHas niuHa BHEIIHEN YacTH WITyLEpa:

lip =mjn[11; 1.25 fld+ z-csj-(sl—csj] = min{ 160; 1.25* (48 +2*6) * (14 - 6))'"} = 27,39 Mm

OmHnowienus 00OnyCcKaemovixX HAnPAHCEHU

Jlns1 BHEIIHEeH yacTu mrTyuepa:

1= rm'n{l,[l; Lf:—]i-} =min{1.0, 123,3/156,9} = 0,7855

PacuéTHas juiMHa BHYTpEHHEH 4acTy IITyLEepa:

13P=mjn{13-, D.S-J(d+z-csj-(s3—cs—cﬂj] =min{0; 0.5* (48 +2*6) * (14-6-0))""} =0 MM

[[TupuHa 30HBI YKpEIUICHUS:

Ly= Iu'DP- 5— cj = (1800 * (18 - 6,8))** = 142 MM

<

&

= PaccrosiHre OT Hapy»KHOM MOBEPXHOCTH MITYIIEPA IO OMMKANHIIIET0 HECYIIEro KOHCTPYKTUBHOTO 3JieMeHTa (JHuie >mivmn-

= THYecKoe (BEpXHee)):

[}

‘E’ L =712 mm

= PacuéTtHas muprHa 30Hbl YKPEIICHUS:

=
lp = LD =142 mm

= PacuérHbIil THamMeTp OTBEpCTHSA, HE TPEOYIOIIETO JOIMOTHATEIFHOTO YKPETUICHHS:

S

2 = . . —_ = * * 2 —

g dnp =04 ,llﬁp (5—C) =0.4*(1800*(18-6,8))"? = 56,79 MM

z

= s hp (s —cg) k1 +lap sz %2 +laplss—co—ea ) %3

ol 1, -ls—¢

= V = min 1 — ( j —

2 - +2-c

= 1405 T LK, 2B

3 lP DP IP

=

<

2 =min{1; [L+ (27,39 * (14— 6)* 0,7855 + 0 * 0* 0 + 0 * (0 — 2 * 6) * 0,7855) / (142 * (18 —6,8))] / [L + 0.5 * (60 —56,79) / 142 + 1 * (48 + 2 * 6) /
1800 * 27,39 / 142] = 1,089}

< =1

s

=¢

P 2-K-(s- 0 [o]

2 [p]P =———— =¥ =2%1*(18-6,8)*156,9*1/[1800 + (18— 6,8) *1] = 1,941 MIIa

B Dp+ |IS— c)-?

=

é Jlonyckaemoe HapyKHOE JaBJICHUE:

5

<]

=l <

% E Jluct
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_ Iels

[[p]p ]2 =1,941/ (1 + (1,941/0,1633))¥? = 0,1627 MIla
+

lee

rae [P]e — nomyckaemoe Hapy>KHOeE JIaBJI€HHE B Mpeenax YIpyrocTH ISl JIEMEHTa, HECYIIEro MTyIep (CM. pacuér aie-
MeHTa “Obevalika IHITHHIpUYecKas”)

dr
!
I
N IS
I, b
. z'_. [ B
’ 1 <in
o) | o
i
.‘\. .}I: H
X s

OTBepcTHE CYMTAETCs ONMHOYHBIM, eciii Okaiiiiee k Hemy otBeperre Iltynep XK DN50 He oka3biBaeT Ha HEro BiIUs-
HUS, T.€. PACCTOSIHUE MEXAY Hapy>KHBIMU IIOBEPXHOCTSIMHU COOTBETCTBYIOLIUX HITYLEPOB yIOBIETBOPSET YCIOBUIO:

b JD; (s—-c) + JD; (s—g) =(1800* (18 -6,8))"” + (1800 * (18 - 6,8))"” = 284 MM

YcnoBue BBINOJIHEHO, JalbHEHIINX PacdéTOB YKpEIJICHUH He TpebyeTcs.
Jonyckaemoe nasnenue [p] = 0,1627 MIla

0,1627 MIla > 0,1000 MIla

3axito4eHre: Y cJIOBHe NPOYHOCTH M YCTOIYHBOCTH BBINOJTHEHO

Pacuér B ycinoBusx ucnoiTanuii (I'uapoucnpiTanus)

YcaoBusi HATpy:KeHUsi MPU HUCHBITAHUSAX:

«
&
EI Pacuérnast temneparypa, T: 20 °C
§ PacuérHoe BHYTpeHHee n30bpITOouHOE naBienue, p: 0,5754 Mlla
=)
= -
2 PacuéT ykpenneHus orsepctua no N'OCT P 52857.3-2007
X Ceoilicmea mamepuana nemenma, Hecyuiezo wimyuyep
1) .
= Jormyckaemsie HanpspkeHus i Mateprana 091 2C npu remmnepatype T = 20 °C (ycIOBHS THIPOHUCIIBITAHHH):
S [6]°= n* Ryzo /Ny = 1*300/1,1= 272,7 MIla
g Monymne IpomobHON yrpyrocTu npu Temmepatype 20 °C:
=~ E= 1,99-10° MIla
%
E Ceoiicmea mamepuana wimyyepa
5 Jonyckaemble Hanpspkenust uit Martepuana 091°2C (KI1245) Gr. npu temmnieparype T = 20 °C (ycnoBus THIPOHUCIIBITAHUH):
§ [6]°1= M* Ry /Ny = 1%245/1,1= 222,7 MIIa
Moyns pofoIpHOH ynpyrocTH mpu temmeparype 20 °C:
B E;= 1,99-10° MIla
g PacuérHas TONIIMHA CTEHKH LITYIEpPA:
=
5 p(d+2-c,) 0,5754* (48 + 2% 6) / (2% 222,7* 1 - 0,5754) = 0,07761
S = =0, * + 2% * 7*1-0, =0, MM

| | i e
é Jonyckaemoe naBieHue Juis narpyOka mryuepa:
5
ol <
Bl <
% E Jluct

o
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

[p]=3'['3]1"5li'1'(51-'35:1 U e
FT—y = 2%2227*1*(14-6)/ (48 + 14 + 6) =52 41 MIIa

52,41 MIla > 0,5754 MlIla
3akiroucHue: Y ca0BHe NPOYHOCTH U YCTOHYMBOCTH BbINOJTHEHO
PacuérHpIil TnamMeTp NMWIHMHIPUIESCKON 00eHalKu:

Dy =D =1800 Mmm
Pacuérnas ToNMIIMHA CTEHKM HECYIIETO JIEMEHTA B MECTE PACIIOIOKEHH ITyLEpa:

sp = 1,901 mm

PacuérHeIil tuaMeTp oTBEepCTHS (OCHh MITYLEpa COBNAAACT C HOPMAJIBIO K IIOBEPXHOCTH B IEHTPE OTBEPCTHA):

dp =d+2-c, =48+2%6 =60 MM

PacuéTHeIi TMaMeTp OANHOYHOTO OTBEPCTHS, HE TPEOYIOMIET0 YKPEIUICHHUS:

dg=2- [E - D,E] . ,Iﬁp (s— ) =2*((18-6,8)/1901-0.8)* (1800 * (18 - 6,8))"2 = 1446 MM
®p
dp < do: YcoBue NPOYHOCTH BBINOJTHEHO

Pacuérnas nnuHa BHELIHEW YacTH IITyLepa:

L =mjn[11; 125 fld+ 2 ¢ )51 - ]] = min{ 160; 1.25 * (48 + 2 * 6) * (14 - 6))'%} = 27,39 Mm
Ommuowenus 00nycKkaemoix HanpaiceHu

711 BHEIIHEH YacTH IITyLepa:

1= nﬁn{l,ﬂ; %} =min{1.0, 222,7/272,7} =0,8167

PacuérHas qyiMHA BHYTPEHHEH 4acTH MTYyLepa:

13P=mjn{13-, D.S-J(d+z-c5)-(s3—.:5—.:51)] =min{0; 0.5* (48 +2*6) * (14 -6 -0))""} =0 mMm

[[TupuHa 30HBI YKpEIUICHUS:

Ly =D, ls—¢) =(1800*(18-68)" =142 mm

PaccrostHue oT Hapy>KHOI MOBEPXHOCTH IITYLEpa 10 OJIMKaHIIero HeCyIiero KOHCTPYKTUBHOTO aneMenTa ([laue ammun-

THYecKoe (BepxHee)):

Ly =712 mm
PacuérHast mupuHa 30HbI YKPEIUICHUS:

lp =L, =142 mm

PacuérHblil TaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:

dl:lp =04. .fﬁp 58— ) =0.4+*(1800* (18-6,8))"2 = 56,79 MM

+11p (s —eg) g1 +lap sy ka Hlap s —es—ca ) s

I, -ls—c
V = min 1, 7 | - 32 1
Z ey
1+05. P K, L@k
Iy Dp ¢ g

=min{1; [1+ (27,39 * (14— 6) * 0,8167 + 0* 0* 0 + 0 * (14 — 6 —0) * 0,8167) / (142 * (18 - 6,8))] / [L + 0.5 * (60 — 56,79) / 142 + 1 * (48 + 2 * 6) |

1800 *1/1*27,39/142] = 1,093}
=1

=2*1*(18-6,8)*1*272,7*1/[1800 + (18 -6,8) * 1] = 3,373 MIla

2K, (-9 [o]
[p]P - DP +|:s— c:ll-:PT.F v
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4
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OTBepcTHE CYMTAETCs ONMHOYHBIM, eciii Oikaiiiiee k Hemy otBeperre 1ltynep JK DN5S0 He oka3biBaeT Ha HEro BiUs-
HUS, T.€. PACCTOSHHUE MEXY Hapy>KHBIMHU TOBEPXHOCTSIMU COOTBETCTBYIOIIMX IITYIIEPOB YAOBIETBOPSIET YCIOBHIO:

b D, (s-¢) +4/Dj (s-c) = (1800 * (18-6:8)" + (1800 (18- 68)* =284 mu

YcoBre BBIOTHEHO, TABHEHIITNX pacuETOB YKPEIUICHU He TpeOyeTcs.
Jomyckaemoe aasnenue [p] = 3,373 Mlla

3,373 MIla > 0,5754 MIla

3akmrodeHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO
[Tnomanb, HEOOXOAUMAS JJIS YKPEIUICHHUS OTBEPCTHUS:

A =050, - dpp) 5y =05%(60-56,79)* 1,901 = 0,3047-10° >

Pacnonaraemast miomanbs yKperleHus: OTBEPCTHS:
Ay =1y '{51 - 5p - '35]'11 +lap o3y Fa +ly -|[s3 -, - c51:|-13 +1p -[s— fp = c]
=27,39 * (14— 0,07761 - 6) * 0,8167 + 0 * 0* 0+ 0 * (14 — 6 0) * 0,8167 + 142 * (18 1,901 — 6,8)

=0,001498 m?
A, =0,3047-10° M <0,001498 m?
3aKJIIO‘IeHI/IeI yCJIOBl/Ie IIpO‘lHOCTI/I BBIITOJIHEHO

JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

HItynep M DN5SO

UcxogHble AaHHbIe
OneMeHT: tymep M DN50

VYcnoHoe ob6o3HaueHue (Metka)  Iltymep M
DJeMEeHT, HeCYLIHH ITYyIep: JHuine sniauntadeckoe (BepxHee)
Twum anemenTa, Hecyiero mwryuep: JHuIIe aumMnTH4ecKoe

Tun wrynepa: [poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 0912C

TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 18 mm

CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 9,5 Mm

Martepuan mrynepa: 09I2C (KT11245) Gr.
Bryrpennnii nuamertp mrynepa, d: 48 mm

TonmyHa CTEHKH WITyLEpa, Sq: 14 mm

CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs: 6 v

JumnHa mrynepa, 1y 170 mm

Cwmemenue mrynepa, Ry 520 mm
Yron noBopora mryuepa, 9: 270°
IMonyueHHbIi yron HakIoHa mTynepa, v.  (-19,31) ©
JiHa BHYTp. 9acTu mryepa, ls: 0 mm
[TpnbaBka Ha KOPpPO3MUIO, Cg' 0 mm

MuHHMAaIBHBIH pa3sMep cBapHOro mBa, A: 1 MM

Wzm) Jlucr Ne moxym. [omn. | Hara
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

PacuérHble mapaMmeTpsl pa3MelleH:s IITyLepa:
Bmkaiimnit mrynep

Ha3zanue mrynepa: HItynep B DN300
Paccrosiame no crenkn Ompkaiimero mryrepa, b: 322 Mm
VYron B: 0°

KoadduumeHTs! IpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[[ToB oOeyaiiku B 30HE BPE3KH IITYIIEepa:

¢ =1
PacuéTHblil 1uaMeTp BBITYKJIOrO JIMITHYECKOTO JHUIIA:

P oy n* w
Pacuyér B pac4éTHBIX YCJI0BUAX

4 4 2
_b Jl - 4. (L7 -4-H7) R, 2 =18002/ (2 * 450) * (1 — 4 * (18002 — 4 * 4507) * 5207/ 1800%)? = 3117 mm

YciaoBus HATPY:KeHUS:

Pacuérnas tremneparypa, T: 150 °C

PacuérHoe BHyTpeHHee n30bpITOuHOE navienue, p: 0,4 MlIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 3nemenma, Hecyuyezo winmyuep
Jomyckaemsie HanpspkeHus i Mateprana 091 2C mpu remmeparype T = 150 °C (pacuérHble yCIoBHS, KOPPO3HOHHAS
cpena, rpymma ammapata II1, IV):
[6]= Min( Rex/ nt; Ry / Ng) = min{256,5/1,6; 430/ 2,6}= 160,3 MIIa
Monynb poJoaBHON yIpyrocTu nmpu tTemmeparype 150 °C:

E= 1,86:10° MIla

Ceoiicmea mamepuana wimyuyepa
Jonyckaemsble Hanpspkenus 1 Marepuana 0912C (KI1245) Gr. npu temnepatype T = 150 °C (pacuérHble yciioBus, KOp-
posnoHHas cpena, rpynma anmnapara 11, IV):

[6]i= min( Rex/ nt; Ry / Ng) = min{202,1/1,6; 430/2,6}= 126,3 MIla
Monyns npofonbsHO# ynpyroctu npu temneparype 150 °C:
E;= 1,86:10° MIla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
pld+2ec,) 04*(48+2%6)/ (2*1263*1-04) = 0,09515
S = =0,4* + 2% * 3*1-0, =0, MM
P '3|; PP
Jonyckaemoe naBiieHne Juis narpyOka mrynepa:
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_2[eligr s -
d+s +e,
29,72 MIla > 0,4 Mlla

3akrodeHre: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO
PacuérHpIil THamMeTp BBIMYKIIOTO IUIHIITHYECKOTO JHUIIA:

(1]

= 2*1263*1*(14-6)/ (48 +14+6) =29,72 MIla

2 2 2
Dp= D_ 1- 4. u : Rm2 =1800%/ (2 * 450) * (1 — 4 * (18002 — 4 * 450%) * 5202/ 1800%)** = 3117 MM
2-H ot
Pacuétnas TOJIIIMHA CTCHKN HECYHICTO 3JICMCHTA B MECTE PACIIOJIOKECHU HITYLEpa:
Sp = 1,945 mm
PacuéTHprii JAaMETp OTBEPCTHUS (CMeLuéHHLH‘/'I IITYOCP Ha DJUTMIITHYCCKOM ,IIHI/IH.IQ)Z
d+d-c,
d =
P

Dp

_ [2 Ry ]2 =(48 +2*6) / [1 - (2* 520/ 3117)]|* = 63,65 MM

Pacu€rHblil uaMeTp 0OIMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETr0 YKPEIJICHUS:

dy =2- [E - EI,E] - JDp (s—¢) =2*((18-95)/1,945-0.8) * (3117 * (18- 9,5))"* = 1162 mm
*p

dp < do: YcoBHe NPOYHOCTH BBINOJTHEHO

PacuérHas IMHA BHEIIHEH YacTH mTynepa:

L =mjn[11; 1.25 fld+ E-ESJ-(sl—csj] = min{ 170; 1.25 * (48 + 2 * 6) * (14— 6))*%} = 27,39 MM

OmHouwienus 00OnyCcKaemovlX HANPAHCEHU

Jlns1 BHEIIHeH yacTu mryuepa:

1= ﬂu'n{l,l:l; %} =min{1.0, 126,3/160,3} = 0,7879

«
§ PacuéTHas JyiMHa BHYTpEHHEH 4acTH IITyLepa:
N .
a lap = mm{l;, 0.5 fld+2 ;) (85 — e, —n::ﬂ:l] =min{0; 0.5* (48 +2*6) * (14 -6 -0))"} =0 Mm
E{ IITupuHa 30HBI YKpPEIUICHHUS:
o
= Ly=,Dp ls- ¢ =(3117* (18-9,5)" = 162,8 MM

- Pacuérnas mmpuHa 30HBI YKPETUICHHS
=
S
= I, =Ly =1628mm
< PacuérHbIil THaMeTp OTBEpPCTHSL, HE TPEOYIOMIETO JOMOTHUTEIEHOTO YKPETUICHHS:
)
E thop =04, fﬁp [5—C) =04*3117*(18-95)" = 65,11 MM
%
e hp (s —cg) %y +lap sz %a +lap lss — oo —ca ) %z
= " 1, - I:s— c)

. . P
§ V o=min 1, 3 " I

- 7.
2 1405 22 T LK, SEI -
Ip Dp @ L
s =min{l; [1 + (27,39 * (14— 6) * 0,7879 + 0 * 0 * 0 + 0 * (14 — 6 — 0) * 0,7879) / (162,8 * (18 — 9,5))] / [L + 0.5 * (63,65 — 65,11) / 162,8 + 2 * (48 + 2
8 *6) /3117 *1/1*27,39/162,8] = 1,123}
= —
a =1
Q
=
5 2Ky (5= 9-9- ]
o Ky (s-dg o
= ‘W =2%2*(18-95)*1*160,3*1/[3117 + (18 -9,5)*1] =

a [p]P Dp +|IS_ .;).g ( ) [ +( )* 1] = 1,744 MIla
=
ol <
Bl <
% E Jluct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

)

| R
. ~=p Dg ?{"' - !

OTBepcTHE CUUTAETCS OAMHOYHBIM, ecin Ommkaiiimree Kk HeMy orBepctre Lltyriep B DN300 He oka3pIBaeT Ha HETO BIUS-
HUS, T.€. PACCTOSIHUE MEKAY HapyKHBIMU MIOBEPXHOCTSAMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIECTBOPSET YCIOBHIO:

b JD; (a—c) + w.(D;- ‘[s—c1 =(3117 * (18 -9,5))"* + (3600 * (18 - 9,5))** = 337,7 MM

VYcnoBue He BHINOIHEHO, TpeOyeTcsl JOMONMHUTENbHBIN pacuéT yKperIeHu .

K3 =1

g (51— el) i+l o4 wh +lo (88 — ol — ol ) g+ (s - e ) iy +1% 85 xf +1 (Y —ef - e
LR R

d;+d;]+Kl[d'+2-c; o' U d+2cf o 1§

1+

Vi =tminql;

Dg p] b Dy p] b

K3[D.E+

=min{l; (1 +[ (27,39 * (14 —6) * 0,7879 +0*0* 0+ 0* (14— 6 0)*0,7879+ 69,93 * (16— 6) * 0,7879 + 80 * 12* 1 + 0 * (16 — 6 0) *
0,7879) /(322 * (18— 9,5))]) / ( 1* (0.8 + (63,65 + 313) / (2*322) + 2*[(48+2*6)/3117*1/1%27,39/322 + [(301+2*6)/3600%1/1
*69,93/322] ))=1,133}

=1

[P]g _ 2K (s- l:j-q:u-[lj]
05-|Df +Dp)+[s-c) ¥,

JHonyckaemoe naBnenue [p] = min{ 1,744; 1,619} MIla

1,619 MIlIa > 0,4 MlIla

3axiroueHue: Y cJa0BUe NPOYHOCTU U YCTOHYMBOCTH BbIIIOJIHEHO

Pacuér B pacyéTHBIX YCJIOBUAX (HAPY/KHOE TaBJICHUE)

Wy =2%2+*(18-9,5)*1*160,3/[0.5 * (3117 + 3600) + (18 —9,5) * 1] *1 = 1,619 MIla

YciaoBus HArpy:KeHHs:

Pacuérnas remneparypa, T: 180 °C

PacuérHoe Hapyx)HOe m30bITOuHOE AaBneHue, p: 0,1000 MIla
PacuéeT ykpenneHus orBepctus no NOCT P 52857.3-2007

Cesoiicmea mamepuana rnemenma, Hecyuyezo uimyuyep

Jomyckaembie Hanpspkenus 1 Matepuana 091 2C npu temnepatype T = 180 °C (pacuérHbie ycinoBus (HapyKHOE JTaBie-
HUE), KOPPO3UOHHAA cpena, Tpymma anmnapara 111, ITV):

[6]= min( Rex/ nt; Ry / Ng) = min{251,1/16; 435,4/2,6}= 156,9 MIla
Monyns npofonbsHO# ynpyroctu npu temmneparype 180 °C:

E= 1,83-10° MIla

Cesoiicmea mamepuana wumyyepa
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Honyckaemble Hanpspkenus 1 Marepuana 0912C (KI1245) Gr. npu temnepatype T = 180 °C (pacuérnsle ycioBus (Ha-
pYXHOE JIaBJIE€HUE), KOPPO3UOHHAs cpena, rpynna annapara 111, IV):

[6]:= min( Rex / nt; Ry / Ng) = min{197,2/1,6; 435,4/2,6}= 123,3 MIla
Momyns nponoiapHO# yrpyrocty mpu temmeparype 180 °C:

E;= 1,83-10° MIla

PacuérHast TONIINHA CTEHKH MITYIEpa:

pd+2c,) 0,1000 * (48 +2* 6) / (2 * 123,3 - 0,1000) = 0,02435
g, = =0, * +2* * 3-0, =0, MM
b 2 oh-p

Jomyckaemoe Hapy>KHOE JaBJICHUE U3 YCIOBHUS IIPOYHOCTH:

. d d
By=mindll, 345 — | —————— L = min{1.0,9.45* 48/ 170 * (48 / (100 * (14 — 6)))*2 =0,6536
1, Y100 (5 - )

Jomyckaemoe Hapy>KHOE JaBJICHUE IS TaTpyOKa MITyLepa U3 yCIOBHsI yCTOHIYUBOCTH:

(1],

2031078, d [mn (s5,-¢,)
- d

25
B 1 } = 20.8*10°*1,83-10°* 48/ (2,4 * 0,6536 * 170) * (100 * (14 — 6) / 48 )>® =777 MIla
o -

i 1 1

Jlonyckaemoe Hapy>KHOE JaBJICHHUE IS MaTpyOKa MITynepa U3 yCIOBHS IPOYHOCTH:

_2 ol (a1-es)

el = — e e

2*1233*(14-6)/ (48 + 14-6) =35,22 MIla

35,22/ (1 + (35,22 / 777)%)42 =35,19 MIla

35,19 MIla > 0,1000 MIla
3axiro4eHre: Y cJIOBHe NPOYHOCTH M YCTOIYHBOCTH BBINOJIHEHO
PacuérHbIil nuaMeTp BBIMYKIIOTO JUIMITHYECKOTO JHUIIA:

S 2 2 2
& -4.
= Dy = D_ ) Jl -4 w ) Rﬂf =1800%/ (2 * 450) * (1 — 4 * (1800% — 4 * 450%) * 520%/ 1800%)¥2 = 3117 MM
2-H
=
§ PacuérHplil TnamMeTp oTBEpCTHA (CMEIIEHHBIN MITYLEp HAa SJUTUITUIECKOM THUIIE):
Ef oo 2
= P 2
[ ] =(48 +2*6) /[1— (2*520/3117)7]*2 = 63,65 MM
- | D
S P
= Pacuérnas qvHa BHENIHEN 4acTH ITyLepa:
= . :
é 111:, =m.1.t‘1[11; 1.25. hh,lrI[d+ 2, :I |:sl -, :I] =min{ 170; 1.25 * ((48 + 2 * 6) * (14— 6))'} = 27,39 MM
=
2 OmHnowieHus 00OnycKaemvlx HAnNPAHCeHUl
E; Jl1s1 BHEIIHEH 4acTy IITyLepa:
. T 1 . _
§ 1 = minng10; -[I;]- =min{1.0, 123,3/156,9} = 0,7855
[s2}
= Pacuérnas qnvHa BHYTpeHHEH 4acTH LITylLepa:
g 13 = mjn{l3-, 0.5 fld+2 e )53 —c. —.:51)] =min{0; 0.5* (48 +2*6) * (14 -6 -0))""} =0 mm
E IMuprHa 30HBI yKPEIUICHUS:
g Ly= ]::IP ‘ls—e] = (3117 * (18 -9,5)** = 162,8 MM
g PacuérHas mupyuHa 30Hbl YKPEIUICHUS:
=
lp = LD =162,8 mm
5
of <
Bl <
% E JIucr
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Pacuérnprit JAUaMETp OTBEPCTUS, HE IpeGy}()mero JONOJIHUTCIIBHOTO YKPCTIJICHUS:

dl:lp =04. . 8—£) =04+*(3117* (18-9,5)" = 65,11 mm

1+11p (s - o) g1 +1lap sy gz Hlap s —es—cq ) s
IP-(S— c:l

-d d+2 ¢, 1

1+E|.5-dl’1 P LK, B

O 1

V =it 41,

2

P P P

=min{L; [1+ (27,39 * (14— 6) * 0,7855 + 0 * 0 * 0 + 0 * (0 — 2 * 6) * 0,7855) / (162,8 * (18 — 9,5))] / [1 + 0.5 * (63,65 — 65,11) / 162,8 + 2 * (48 + 2 *
6) /3117 * 27,39 / 162,8] = 1,122}

=1

2K, (s- ) [o]
Sy e

I[OHYCKaCMOG HApYy>XHOC J1aBJICHUC:

o b

[[F]p ]2 =1,707/ (1 + (1,707 / 0,4813))*2 = 0,4632 MIIa
+

[ele

rie [P]e — nonmyckaemoe HapyKHOE JaBlieHUE B IpesiesiaX YIPYTroCTH AJIst DJIEMEHTa, HEeCyIIero mryuep (cM. pacyér aje-
MeHTa “J[HUIIE SmMnTHYecKoe (BepxHee)”)

=2*2*(18-9,5)*156,9*1/[3117 + (18-9,55)* 1] = 1,707 MIla

d’ d"
i
15 M ~
1N :
< ol HE 22,
3 'E‘M[ | ~1 R N
= AN ' " - 53 0
. -+ |
= e
=
OTBepcTHE CUUTAETCS OAMHOYHBIM, eciH Ommkaiiiree k HeMy otBepctre Lltyriep B DN300 He oka3pIBacT Ha HETO BIUS-
- HUS, T.€. PACCTOSIHUE MEK1y HapyXHBIMHU ITOBEPXHOCTSIMH COOTBETCTBYIONINX MITYLIEPOB yOBJIETBOPSET YCIOBHIO:
1)
>\l 1 n
= B> 1.(]:'1: (50 + 1.(]:'1: (5—c) = (3117* (18-95)) + (3600 * (18 - 9,5))"” = 337,7 mm
2 N N
I YcnoBue He BHINOIHEHO, TPEOYETCs TOTIOTHUTENBHBIN pacu€T yKpeTIeHHH.
=
=
% K3 =1
o0
=
- | (o= e uf gy 55 s+ (58 - of — o) k8 +lp (5] of ~of) xfy +1% o RE 1 (55 ol
0 ] b(s-c
aa Vq=mingl; (s=<)
p+dp d'+2-¢f lip  d%+2.cf 1f
o T ke 2 R e Py R

£ # - 1 Do v D b
s P P
=
E =min{1; (L +[ (27,39 * (14 —6) *0,7855 + 0*0* 0+ 0* (14— 6 0)*0,7855+ 69,93 * (16— 6) * 0,7855 + 80 * 12* 1+ 0 * (16 — 6 0) *
2 0,7855) /(322 * (18— 9,5))]) / ( 1* (0.8 + (63,65 + 313) / (2*322) + 2*[(48+2*6)/3117*27,39/322 + [(301+ 2*6)/3600 * 69,93 / 322
= =1,132
= 1) }
= =1
5
=1
=l <
% E Jluct

o
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Al 2K, (s-9-[]

BGER SIS Y) FY PN

‘W =2*2*(18-9,5) *156,9/[0.5* (3117 + 3600) + (18 -9,5) * 1] *1 = 1,585 MIla

___Iek

[[pL ]3 =1,585/ (1 + (1,585 /0,4813)%)"2 = 0,4605 MIIa
+

[ele

Homyckaemoe nasienwe [p] = min{ 0,4632; 0,4605} MIla
0,4605 MIIa > 0,1000 MIlIa
3akiroueHue: Y cJI0BUE MPOYHOCTH U YCTOWYMBOCTH BbINOJTHEHO

Pacuér B yciioBusix ucnbiTanuid (I'mapoucnbiTaHu)

YcaoBusi HArpy:KeHUsi MPU HMCHBITAHUSAX:

Pacuérnast temneparypa, T: 20 °C

PacuérHoe BHyTpeHHee u30bITOYHOE naBieHue, p: 0,5642 Mlla
PacuéT ykpenneHus orsepctua no NOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuye2o uimyuyep

Jormyckaemsre HanpspkeHus i Matepraia 091 2C npu remmnepatype T = 20 °C (ycIOBHS THIPOUCIIBITAHHH):

[6]°= n* Ryzo /Ny = 1%300/1,1= 272,7 MIla
Monyns nIpoaoibHON yrpyrocTu npu Temmepatype 20 °C:

E= 1,99-10° MIla

Ceoiicmea mamepuana wumyuyepa

g Jomyckaemsle HanpspkeHust 1 Matepuaia 0912C (K11245) Gr. mpu temmnepatype T =20 °C (yciioBHsI THIPOUCTIBITAHUH):
=
= [6]°= N* Reo/ Ny = 1%245/1,1= 2227 MIla
é Mopaynb nposiosibHOH ynpyroctu npu temneparype 20 °C:
E( E,= 1,99-10° MIla
= PacuérHas TonmuHa CTEHKU WITylLepa:
P (d +2- csj
T Sy = =0,5642 * (48 + 2 * 6)/ (2*222,7*1-0,5642) = 0,07608 Mm
S 2. UL - p
> 1
:; Jonyckaemoe naBiieHne Ut narpyOka mrynepa:
o _ 2ol gy s -ty
E (p]= Fr— = 2%2227*1* (14— 6)/ (48 + 14 +6) =52,41 MIla
H
< 52,41 MIla > 0,5642 MlIla
o 3axiro4eHre: Y cJIoBHe MPOYHOCTH M YCTOIYHBOCTH BBINOJIHEHO
2 PacuérHblil nuamMeTp BBITYKIIOTO JUIMITHYECKOTO JHUIIA:
= 2 2 2
§ 0. = D 1= 4. (L7 -4H7) Rﬂf =1800%/ (2 * 450) * (1 — 4 * (1800 — 4 * 450%) * 520% / 18004 = 3117 MM
P 2H ot
< PacuérHas TonmmMHA CTEHKH HECYIIETO IEMEHTa B MECTE PACTIONIOKEHHUS TYyIepa:
&
= Sp =1,613 Mmm
i PacuérHrIit nnameTp oTBepCTHA (CMEUIEHHBIN IITYyNEp Ha 3JUIMNTHYECKOM JHUIIE):
[&]
E 4 - d+id g,
= P 3
é " ] =(48 +2*6) / [1— (2 * 520/ 3117)7]*2 = 63,65 MM
5
=1
=l <
% E JIucr
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PacuérHblil TUaMeTp OAMHOYHOI'O OTBEPCTHUS, HE TPEOYIOMIETO YKPEILICHUS:

dy = 2- [E - D,S] - JDp (s 6) =2*((18-9,5)/1613-08)* (3117 * (18- 95))* = 1455 mm
*p
dp < do: Yc10BHE MPOYHOCTH BBINOJTHEHO

PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

I =ﬂ]jn[11; 1_35.\,‘([“ E-Csj-(srcs)] =min{ 170; 1.25 * ((48 + 2 * 6) * (14 - 6))"*} = 27,39 MM

OmHnouwienus 00OnyCcKaemovixX HAnPAIHCEHU

Jlns1 BHEIIHEH yacTu mryuepa:

1= rtu'n{l,[l; Lf:—]lf} =min{1.0, 222,7/272,7} = 0,8167

Pacuérnas nnuHa BHyTpeHHEH 4acTH ITyLEpa:

1y = tinfly; 05 8+ 20,055 — 6, —)] =min{0; 05% ((48+2%6)* (14-6-0)} = 0w
IITupuHa 30HBI YKpPEIUICHHUS:

L,= IIIDp ‘ls—e] =(3117* (18-9,5)"* =162,8 MM

PacuéTHas muprHa 30Hbl YKPEIICHUS:

lp = LD =162,8 Mmm

PacuéTHeIi TnaMeTp OTBEpCTHS, HE TPEOYIOIIETro JONOIHUTEIEHOTO YKPEIUICHNUS:

dl:lp =04 .fﬁp 8—£) =04+*(3117* (18-9,5)" = 65,11 mm

1+11p (s - o) g1 +lap sy kg Hlap (s - —cq ) s

1, -la—c
V = min 91, — ( - 32 1
- +2-¢c

g 1405 2 i s .2
‘;[ r Dp o1 L
2 =min{1; [1 + (27,39 * (14— 6) * 0,8167 + 0*0* 0 + 0 * (14 — 6 — 0) * 0,8167) / (162,8 * (18 — 9,5))] / [1 + 0.5 * (63,65 — 65,11) / 162,8 + 2 * (48 + 2
= *6) /3117 * 1/1*27,39/162,8] = 1,127}
s 1
S =
= 2B (s-cglo
L& [p]P= 1 [ ]-H =2*2*(18-95)*1*272,7*1/[3117 + (18 -9,5) * 1] = 2,967 MIIa
= Dp +|:s— c)-?
2
o
T d’
= i
ol
= 15 0T |
: Smi!

L w .-’ | e L
2 =8
g - ‘
< . =
& N—
&
E OTBepcTHE CUMTAETCS] OAMHOYHBIM, eciH Omkaiimee k HeMy orsepctre Lltyriep B DN300 He oka3pIBaeT Ha HETO BIUS-
2 HUSL, T.€. PACCTOSHIE MEXIy Hapy>KHBIMHU ITIOBEPXHOCTSIMHU COOTBETCTBYIOIINX IITYIIEPOB YIOBIETBOPSIET YCIOBHIO:
=)
q 1 n

- * / * V-
2 B> JDP (s—0) + JDP (s—c) = (3117* (18-9,5))" + (3600 * (18 - 9,5)** = 337,7 Mu
YcnoBue He BHINOJIHEHO, TPEOYETCs TOTIOTHUTENBHBIH pacu€T yKpeTIeHHH.

=
g
=l <
% E JIucr
HE K-5.00.00.000 PP 217
~ Wzm) Jlucr Ne moxym. [omn. | Hara




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

"

Ll G- ee) witlay 55 %oty L i VR R R iR R T R G e S
b-(s-¢)

d, +d;]+Kl[d'+2-c; o't d+2.ct o 1f

Yy = minql;

D1;, p] b D!; el b

K3[D.S+

=min{l; (1 + [ (27,39 * (14— 6) *0,8167 +0*0* 0+ 0 * (14— 6 0)*0,8167 + 69,93 * (16— 6) * 0,8167 + 80 * 12* 1 + 0 * (16 — 6— 0) *
0,8167) /(322 * (18 - 9,5))]) / ( 1* (0.8 + (63,65 + 313) / (2*322) + 2*[(48+2*6)/3117*1/1*27,39/322 + [(301+2*6)/3600*1/1
*69,93/322] ))=1,139}

=1

o] = 2K, (- 99 ]
05-|Df +Dp)+s-c) ¥,

JNonyckaemoe naBnenue [p] = min{ 2,967; 2,754} MIla

2,754 MIla > 0,5642 MIla

3axioveHue: Y cioBHe NPOYHOCTH H YCTOMYHBOCTH BHINOJTHEHO

[Liomiaas, HEOOXOUMAs sl YKPEIUICHHST OTBEPCTHS:

Wy =2*2*(18-9,5)*1*272,7/[0.5* (3117 + 3600) + (18 - 9,5) * 1] *1 = 2,754 MIla

Ar=050d, - dop ) 5y =05%(6365-6511)* 1613 = (-0,1177-10° ) M
Pacrnonaraemast momans yKperuieHUs1 OTBEPCTHS:

Ay =1y -[sl—s];, - '35]'11 +lap -3y Fat+ly -(53 -, - '351)'13 +1p -[s—sp - c]
=27,39 * (14 — 0,07608 - 6) * 0,8167 + 0 * 0* 0 + 0 * (14 — 6 — 0) * 0,8167 + 162,8 * (18 1,613 - 9,5)

=0,001298 m?
A, = (-0,1177-10°) m* < 0,001298 m?
3akmoueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

JIuct
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UcxogHble AaHHbIe

DeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DNeMEeHT, HeCyIUi MTYyIep:

Tun snemMeHTa, Hecyuero mTyuep:

Tun wrynepa:

HItyuep I1 DN50

IIrynep IT DN50
rynep IT

Oo0euaiika HUIMHIPHYECKAs

Oo0euaiika UIHHIpUYECKAS

[poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMEHTA: 0912C

TonmuHa CTEHKU HECYIIETO 3JIEMEHTA, S: 18 mm

CyMMa npu6aBoOK K CTEHKE HECYILETO dJIEMEHTa, C: 6,8 Mmm

Martepuan mrynepa: 09I2C (KT11245) Gr.
Bryrpennnii nuamertp mrynepa, d: 48 mm

TonmuHa CTEHKH WTYLEpa, Si: 14 mm

CymMa npru6aBoK K TOJNIIMHE CTEHKH IITyNepa (BKI0Yask KOPPO3HIo), Cs: 6 v

JumnHa mrynepa, 1y 160 mm

Cwmemenue mryepa, Ly,

VYron noBopora mryuepa, 9:

JlimHa BHYTp. 4acTH IITYyIEpa, ls:

[TpnbaBka Ha KOppo3uIo, Cyy'

2540 Mmm
225°
0 MM

0 MM

MuHuManbHBIH pasmep cBapHoro mBa, A: 1 MM
PacuérHble mapaMeTpbl pa3MelIeHUs WTyIepa:

Baxaitumii mryuep

Wzmj} Jluct
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Ha3zBanue mrynepa: MItynep b DN300

PaCCTOfIHI/Ie O CTCHKH 6J11/1>1<a171111er0 T cpa b:
a YHEPE, B 551 5 MM

Yron B: 98,76 °
KoadduureHTs! TpOYHOCTH CBApHBIX IITBOB:
IIpononbHBIM OB WITYLIEpA:

o =1
[IToB o0eyaiiku B 30HE BPE3KH IITYIIEpa:

¢ =1
PacuérHbIil TuaMeTp HINHAPHYECKON 00euaiku:

Do =D =1800 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HATpY:KeHHS:

Pacuérnast temneparypa, T: 150 °C

PacuérHoe BHyTpeHHee U30bITOYHOE naBneHue, p: 0,4 MIlla

PacuéT ykpenneHus orsepctus no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuie2o uimyuyep

Jomyckaemsle HanpspkeHust 11 Matepuana 091 2C npu remnepatype T = 150 °C (pacuérHble ycnoBHs, KOPPO3HOHHAS

cpena, rpymnma anmapata 11, IV):

[6]= min( Rex/ nt; Ryt / Ng) = min{256,5/1,6; 430/2,6}= 160,3 MIla
Mopaynb nponiosibHO# ynpyroctu npu temnepatype 180 °C:

E= 1,83-10° MIla

Ceoiicmea mamepuana wumyyepa

Homnyckaembie Hanpspkenus i Matepuana 0912C (KT1245) Gr. npu temneparype T = 150 °C (pacuérabie ycIoBus, KOp-

po3uoHHAas cpefa, rpymnmna anmapata 11, IV):

[6]i= min( Rex/ nt; Ry / Ng) = min{202,1/1,6; 430/ 2,6}= 126,3 MIla
Monyns npofoibsHO# ynpyroctu npu temmneparype 150 °C:
E;= 1,86:10° MIla
PacuérHas ToMIIMHA CTEHKHM IITYIEepa:
pld+2 o) 04% (48 +2*6)/ (2*1263*1-04) = 0,09515
2. = =0, * +2* * ) *1 _ ; =0, MM
P 'FI; PP
Jomyckaemoe gaBieHHe A MaTpyOKa mTyrepa:
_2[eligr s -
d+s +e,
29,72 MIla > 0,4 MlIla

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJTHEHO

(1]

= 2*1263*1*(14-6)/ (48 + 14 +6) =29,72 MIla

K-5.00.00.000 PP
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PacuéTHbIil TMaMeTp HWINHIPUIECKON o0edaiku:

Do =D =1800mm

PacuérHast TONIIMHA CTEHKH HECYIIETO 3JIEMEHTA B MECTE PACIOI0KCHHS MITYIepa:

Sp = 2,297 MM

PacuérHelil anametp oTBepcTHs (OCH ITYLIEpa COBIIAZACT C HOPMAJIBIO K IOBEPXHOCTHU B IICHTPE OTBEPCTHS):
dp =d+2.c, =48+2%6 =60 Mm

PacuérHbIil TuamMeTp OMMHOYHOTO OTBEPCTHS, HE TPEOYIOMIETO YKPEIUICHUS:

dyp=2- [u - D,E] . ,lﬁp ‘(g— ) =2*((18-6,8)/2,297 - 0.8) * (1800 * (18 — 6,8))* = 1158 MM
®p

dp < do: Yei10BHE IPOUHOCTH BHINOJHEHO

PacuérHas niuHa BHEIIHEHN YacTH WITyLEpa:

lip =mjn[11; 1.25-f{d+ E-CSJ-(SI—ESJ] = min{ 160; 1.25 * (48 + 2 * 6) * (14— 6))*%} = 27,39 MM

OmHouwienus 00nycKaemuvixX HANPAHCEHU

711 BHELIHEH YacTH IWITyLepa:

=}

1= ﬂu'n{l,[l; -[u;_l} =min{1.0, 126,3/160,3} = 0,7879

PacuérHas JuiMHa BHYTpEHHEH 4acTy IITyLEepa:

13 = mjn{l3; 0.5 fld+2 e )53 —c. —l::ﬂ)] =min{0; 0.5* (48 +2*6) * (14 -6 -0))""} =0 mMm
[[TupuHa 30HBI YKpEIUICHHUS:
Ly=./Dpls-c] =(1800*(18-68))"" =142 mm

PaccrosiHue 0T Hapy:KHO#M MOBEPXHOCTH MITYLIEPa 10 OJIIKAWIIEro HECYIEro KOHCTPYKTUBHOTO AyieMeHTa (JIHuIe 3mun-
THYeCcKoe (HIKHEE)):

L, = 2562 mm

«
c§ PacuéTtHas muprHa 30Hbl YKPEIICHUS:
; 11:, = L,:, =142 mm
E PacuérHblil THaMeTp OTBEPCTHS, HE TPEOYIOIIEro JOIOTHUTEIFHOTO YKPETUICHHS:
=
= o =04-JD, (5-C) =04*(1800* (18- 6,8)" = 56,79 mm
=
b s hp (s —cg) %y +lap sz %a +lap lss — oo —ca ) %z
~
2 V = trit1 21; IP'ES_CJ
2 1+n.5-dp_d°P+Kl-d+2'°5-i-1£
= 1g Dy 1 1p
= =min{l; [1 + (27,39 * (14— 6) *0,7879 + 0 * 0 * 0 + 0 * (14 — 6 — 0) * 0,7879) / (142 * (18 — 6,8))] / [L + 0.5 * (60 — 56,79) / 142 + 1 * (48 + 2 * 6) /
Ef 1800 *1/1*27,39/142] = 1,089}
S —1
=
<
[s2}
A d-K g (s- cj-:p-[n:]
[p]p = W =2*1*(18-6,8)*1*160,3*1/[1800 + (18 —6,8) * 1] = 1,983 MIIa
< D +|:s— c:I-T.F
s
=
=
[¥a]
[&]
=
E
=
o
=
5
of <
Bl <
% E Jluct
o
3| 3 K-5.00.00.000 PP 991
~ Wzm) Jlucr Ne moxym. [omn. | Hara
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OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiiree Kk HeMy otBepcrre LlTyniep b DN300 He oka3pIBaeT Ha HETO BIIUS-
HUS, T.€. PACCTOSIHUE MEKAY HapyXHBIMU TIOBEPXHOCTSIMH COOTBETCTBYIOMINX MITYLIEPOB yJOBIETBOPSET YCIOBHIO:

b JD; (s-c) + JD; (s—c) =(1800* (18- 6,8))* + (1800 * (18 - 6,8))” = 284 MM

YcioBre BBIMOTHEHO, TABHEHIITNX pacuETOB YKPEIUICHUH He TpeOyeTcs.
Jomyckaemoe aasnenue [p] = 1,983 Mlla

1,983 MIla > 0,4 MIla

3akmodeHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO

PacuéT B pacuéTHBIX YCJIOBUSX (HAPY/KHOE T1aBJICHHUE)

YciioBust HATPYKEHUSA:

Pacuérnast temneparypa, T: 180 °C

PacuérHoe HapyxHOe m30bITOUHOE HaBnerue, p: 0,1000 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana 31emMeHma, HeCyuye2o uinmyuyep

JIuct

«
g Jomyckaemsre HanpspkeHus i Mateprana 091 2C npu remmniepatype T = 180 °C (pacuérHple ycmoBus (Hapy»KHOE JTaBie-
E HHE), KOPPO3UOHHAS cpefa, Tpymma ammaparta 11, IV):
§ [6]= MIin( Rex/ nt; Ry / Ng) = min{251,1/1,6; 435,4/2,6}= 156,9 MIla
E[ Mopaynbs npoziosibHO# ynpyroctu npu temnepatrype 180 °C:
= E= 1,83-10° MIla
Lé Ceoitcmea mamepuana wumyuepa
=¢ Jomyckaemsre HanpspkeHus i Matepuana 0912C (KI1245) Gr. mpu temmepatype T = 180 °C (pacuérHble ycinoBus (Ha-
< PYXXHOE JTaBJICHHUE), KOPPO3HOHHAs cpefa, rpymma ammaparta 11, IV):
g [6]:= min( Rex / ny; Ry / Ng) = min{197,2/1,6; 4354/ 2,6}= 123,3 MIla
= Mopaynb nposiosibHO# ynpyroctu npu temnepatype 180 °C:
ol
= E;= 1,8310° MIla
E PacuérHas TonmMHa CTEHKU IITyLEpa:
§ sy = pli+d e, =0,1000 * (48 + 2 * 6) / (2 * 123,3 - 0,1000) = 0,02435 mMm
aa dzh-p

Jlommyckaemoe Hapy>KHOE aBJICHUE U3 YCIOBHS MPOYHOCTH:
% By =minil 0, 945 2. e . N
5 1 HA 1] 100 -(sy —2,) = min{1.0,9.45 * 48 / 160 * (48 / (100 * (14 — 6)))"*} =0,6944
[¥a]
E Jonyckaemoe Hapy>KHOE JIaBJIeHUE IS TaTpyOKa MITynepa U3 yCIOBHsI yCTOHYUBOCTH:
q —
= 02 107E, d [100 (s, — )"

£l = c— = 20.8*10° *7,83-10°* 48/ (2,4 * 0,6944 * 160) * (100 * (14 —6) / 48 )>* =777 MIla
ﬂY -B 1 11 d i

5
ol <
Bl <
|2
HE K-5.00.00.000 PP 997
~ Wzm) Jlucr Ne moxym. [omn. | Hara
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I[OHYCKaeMOG Hapy>XHOC JaBJICHUC IJId nany61<a mTynepa u3 yCcjaoBUs MMPOYHOCTH!

_ 2ol (a1 es)

e

2*1233*(14-6)/ (48 + 14-6) =35,22 MIla

35,22/ (1 + (35,22 / 777)%)12 =35,19 MIla

35,19 MIla > 0,1000 MIla
3akiroucHue: Y ca10BHe NPOYHOCTH U YCTOHYHMBOCTH BbINOJTHEHO
PacuérHpIil TnamMeTp NWIHMHIPUIESCKON 00eHalKu:

Ly =D =1800 mm

PacuérHeIi tnaMeTp oTBEepCTHS (OCHh MITYLIEpa COBNAAACT C HOPMAJIBIO K IIOBEPXHOCTH B IEHTPE OTBEPCTH):

dp =d+2-c, =48+2%6 =60 Mm

PacuérHas niuHa BHEIIHEN YacTH WITyLEpa:

lip =mjn[11; 1.25 fld+ z-csj-(sl—csj] = min{ 160; 1.25* (48 +2*6) * (14 - 6))'"} = 27,39 Mm

OmHnowienus 00OnyCcKaemovixX HAnPAHCEHU

Jlns1 BHEIIHEeH yacTu mryuepa:

1= rm'n{l,[l; Lf:—]i-} =min{1.0, 123,3/156,9} = 0,7855

PacuéTHas juiMHa BHYTpEHHEH 4acTy IITyLEepa:

13P=mjn{13-, D.S-J(d+z-csj-(s3—cs—cﬂj] =min{0; 0.5* (48 +2*6) * (14-6-0))""} =0 MM

[[TupuHa 30HBI YKpEIUICHUS:

Ly= Iu'DP- 5— cj = (1800 * (18 - 6,8))"* = 142 MM

PaccrosiHre OT HapyKHOM MOBEPXHOCTHU MITYIEpa 0 OJIMKAHNIIIEro HECYIETO KOHCTPYKTUBHOTO deMenTa (JHure smmmn-

THYecKoe (HIKHEe)):

Ly =2562 Mmm

PacuéTtHas muprHa 30Hbl YKPEIICHUS:
lp = LD =142 mm

PacuérHeIil TnaMeTp oTBEpCTHS, HE TPEOYIOIIETro JOMOIHUTEIBHOTO YKPEIUICHHS:

dnp =04. ,llﬁp 58— E) =0.4+*(1800* (18-6,8))"? = 56,79 MM

1+11p (s - o) g1 +1lap sy gz Hlap s —es—cq ) s
IP-(S— c:l

-d d+2-c, 1
1+E|.5-dl’1 P LK, B

P DP 1P

V =it 41,

2

=min{1; [1+ (27,39 * (14— 6) * 0,7855 + 0 * 0 * 0 + 0 * (0 — 2 * 6) * 0,7855) / (142 * (18 — 6,8))] / [1 + 0.5 * (60 — 56,79) / 142 + 1 * (48 + 2 * 6) /

1800 * 27,39 / 142] = 1,089}
=1

2-K-(s- 0 [o]
o e

JlomyckaeMoe HapyKHOE JTaBIICHHUE:

¥ =2%1*(18-6,8)*156,9* 1/ [1800 + (18 - 6,8) * 1] = 1,941 MIla

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

K-5.00.00.000 PP

223




_ Iels

[[p]p ]2 =1,941/ (1 + (1,941/0,1633))¥? = 0,1627 MIla
+

lee

rae [P]e — nonmyckaeMmoe Hapy>KHOeE JIaBJI€HHE B Mpeenax YOpyrocTH ISl JIEMEHTa, HECYILEro MTyUep (CM. pacdér aie-
MeHTa “Obevalika IHITHHIpUYecKas”)

dr
!
I
N IS
I, b
. z'_. [ B
’ 1 <in
o) | o
i
.‘\. .}I: H
X s

OTBepcTHE CYHMTAETCS ONMHOYHBIM, eciii Oikaiiiee k Hemy orBeperre lltynep b DN300 He oka3biBaeT Ha HEro BIIUsI-
HUSL, T.€. PACCTOSHUE MEXTY Hapy>KHBIMHU ITOBEPXHOCTSIMHU COOTBETCTBYIOIIMX IITYIIEPOB YAOBIETBOPSIET YCIOBHIO:

b JD; (s—-c) + JD; (s—g) =(1800* (18 -6,8))"” + (1800 * (18 - 6,8))"” = 284 MM

YcnoBue BBINOJIHEHO, JalbHEHIINX PacdéTOB YKpEIJICHUH He TpebyeTcs.
Jonyckaemoe nasnenue [p] = 0,1627 MIla

0,1627 MIla > 0,1000 MIla

3axito4eHre: Y cJIOBHe NPOYHOCTH M YCTOIYHBOCTH BBINOJTHEHO

Pacuér B ycnoBusx ucnoiTanuii (I'uapoucnbiTanus)

YcaoBusi HATpy:KeHUsi MPU HUCHBITAHUSAX:

«
&
EI Pacuérnast temneparypa, T: 20 °C
§ PacuérHoe BHYTpeHHee n30bpITOuHOE naBienue, p: 0,6799 Mlla
=)
= .
2 PacuéT ykpenneHus orsepctua no N'OCT P 52857.3-2007
X Ceoilicmea mamepuana yiemenma, Hecyuiezo uwimyuep
1) .
= Jormyckaemsie HanpspkeHus i Matepraia 091 2C npu remnepatype T = 20 °C (ycIOBHS THIPOHUCIIBITAHHH):
S [6]°= n* Ryzo /Ny = 1*300/1,1= 272,7 MIla
g Monymne IpomobHON yrpyrocTu npu Temmepatype 20 °C:
=~ E= 1,99-10° MIla
%
E Ceoiicmea mamepuana wimyyepa
S Jonyckaemsble Hanpspkenust i Matepuana 091°2C (KI1245) Gr. npu temmnieparype T = 20 °C (ycnoBus THIPOHUCIIBITAHUH):
§ [6]°1= M* Ry /Ny = 1%245/1,1= 222,7 MIIa
Moyns pofoIpHOH ynpyrocTH mpu temmeparype 20 °C:
B E;= 1,99-10° MIla
g PacuérHas TONIIMHA CTEHKH LITYIEpPA:
=
5 p(d+2-c,) 0,6799 % (48 + 2% 6) / (2% 222,7 * 1 -0,6799) = 0,09171
S = =0, * + 2% * 7*1-0, =0, MM

| T rllerr
é Jomyckaemoe gaBieHHe AN MaTpyOKa mTyrepa:
5
ol <
Bl <
% E Jluct

o
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[p]=3'['3]1"5li'1'(51-'35:1 U e
FT—y = 2%2227*1*(14-6)/ (48 + 14 + 6) =52 41 MIIa

52,41 MITa > 0,6799 MIla
3akrodeHre: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO
PacuérHpIil TnamMeTp NIIHHIPUICCKOH 00edalKu:

Dy =D =1800 Mmm
Pacuérnas ToNMIIMHA CTEHKH HECYIIETO 3JIEMEHTA B MECTE PACIIOI0KEHH IITYLEPa:

Sp = 2,246 MM

PacuérHeIil tuaMeTp oTBEepCTHS (OCHh MITYLEpa COBNAAACT C HOPMAJIBIO K IIOBEPXHOCTH B IEHTPE OTBEPCTHA):

dp =d+2-c, =48+2%6 =60 MM

PacuéTHbIil TMaMeTp OANHOYHOTO OTBEPCTHS, HE TPEOYIOMIET0 YKPEIUICHHUS:

5=
dp=2-| —-0,%|- (s—¢) =2*((18-6,8)/2,246—0.8) * (1800 * (18 — 6,8))** = 1189 mMm
0 [ 5 ] -\.Ilﬁp (s-1c) (« ) ) * ( ( )
dp < do: YcoBue NPOYHOCTH BBINOJTHEHO

Pacuérnas nnuHa BHELIHEW YacTH IITyLepa:

L =mjn[11; 125 fld+ 2 ¢ )51 - ]] = min{ 160; 1.25 * (48 + 2 * 6) * (14 - 6))'%} = 27,39 Mm
Ommuowenus 00nycKkaemoix HanpaiceHu

711 BHEIIHEH YacTH IWITyLEepa:

1= nﬁn{l,ﬂ; %} =min{1.0, 222,7/272,7} =0,8167

PacuérHas qyiMHA BHYTPEHHEH 4acTH MTYyLepa:

13P=mjn{13-, D.S-J(d+z-c5)-(s3—.:5—.:51)] =min{0; 0.5* (48 +2*6) * (14 -6 -0))""} =0 mMm

[[TupuHa 30HBI YKpEIUICHUS:

Ly =D, ls—¢) =(1800*(18-68)" =142 mm

PaccrostHue OT Hapy>KHOI MOBEPXHOCTH IITYyLEpa /10 OJIKaHWIIero HeCymmero KOHCTPYKTUBHOTO dieMeHTa (JlHu1me mun-

THYecKoe (HIKHee)):

L, = 2562 mm
PacuérHast mupuHa 30HbI YKPEIUICHUS:

lp =L, =142 mm

PacuérHbIil THaMeTp OTBEPCTHS, HE TPEOYIOIIETr0 TOMOIHUTEIFHOTO YKPETUICHHS:

dl:lp =04. .fﬁp 58— ) =0.4+*(1800* (18-6,8))"2 = 56,79 MM

+11p (s —eg) g1 +lap sy ka Hlap s —es—ca ) s

I, -ls—c
V = min 1, 7 | - 32 1
Z ey
1+05. P K, L@k
Iy Dp ¢ g

=min{1; [1+ (27,39 * (14— 6) * 0,8167 + 0* 0* 0 + 0 * (14 — 6 —0) * 0,8167) / (142 * (18 - 6,8))] / [L + 0.5 * (60 — 56,79) / 142 + 1 * (48 + 2 * 6) |

1800 *1/1*27,39/142] = 1,093}
=1

=2*1*(18-6,8)*1*272,7*1/[1800 + (18 -6,8) * 1] = 3,373 MIla

2K, (-9 [o]
[p]P - DP +|:s— c:ll-:PT.F v

K-5.00.00.000 PP
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OTBepcTHE CUYMTAETCs ONMHOYHBIM, eciii Oikaiiiee k Hemy orBeperre lltynep b DN300 He oka3biBaeT Ha HEro BIIUSI-
HUS, T.€. PACCTOSHHUE MEXY Hapy>KHBIMHU TOBEPXHOCTSIMU COOTBETCTBYIOLINX IITYLEPOB YAOBIECTBOPSET YCIOBHIO:

b D, (s-¢) +4/Dj (s-c) = (1800 * (18-6:8)" + (1800 (18- 68)* =284 mu

YcoBre BBIOTHEHO, TABHEHIITNX pacuETOB YKPEIUICHU He TpeOyeTcs.
Jomyckaemoe aasnenue [p] = 3,373 Mlla

3,373 MIla > 0,6799 MIla

3axiro4eHue: Y cJIOBHe NPOYHOCTH W YCTOIYHBOCTH BBINOJIHEHO
[Tnoutans, HeoOXoMUMast T YKPETUICHHS OTBEPCTHUS:

Ap=05dy - do) 5, =05%(60-56,79)*2,246 = 0,3601-10° m?

Pacnonaraemast miomanbs yKperleHus: OTBEPCTHS:
Ay =1y '{51 - 5p - '35]'11 +lap o3y Fa +ly -|[s3 -, - c51:|-13 +1p -[s— fp = c]
=27,39* (14 - 0,09171 - 6) * 0,8167 + 0 * 0* 0 + 0 * (14 — 6 0) * 0,8167 + 142 * (18 2,246 — 6,8)

=0,001448 m?
A, =0,3601-10° M <0,001448 m?
3aKn10quMe: YCJIOBI/IB IIpO‘lHOCTI/I BBIITOJIHEHO

uB. Ne no.

19744.4

Wzmj} Jluct
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OtrBoa DN150

Pacuér npounoctu orBoaa no CA 03-003-07

UcxogHble AaHHbIe

JJIEMEHT: OtBox DN150

Tun otBOAA: I'HyTBIN WM KPYTOU3OTHYTHIM OTBOJ
Marepuan oTBOIA: 0912C Gr.I'OCT 19281
BHuyTpenHnuit quamerp orBoja, d: 146 mm

ToJmmHaa CTEHKH OTBOJA, S: 11 MM

[TpnbaBka 111 KOMIEHCAIMK KOPPO3UH U 9PO3HH, C1. 6 MM

[TpubaBka 11 KOMIICHCAIIMM MHHYCOBOTO JIOMTyCKa, Cp: 1,65 MM

IIpubaBka TexHOJIOTHUECKAS, C3! 0 mm
«
§ CymMma mprbaBoK K pacyETHOM TONIIUHE CTCHKH, C: 7,65 MM
= Pamnyc otBona, R: 225 mMm
[¥a]
2 VYrom, y: 270°
= Koa¢duumeHTs IPOYHOCTH CBAPHBIX IIBOB:
é IIpoaonbHBIN HIOB:
, Py =1
= . o
' Pacuér B pacuyéTHBIX YCJIOBHUAX
=4
2 y °
Eg CJIOBUSA HAI'PYKCHUA:
= Pacuérnast temneparypa, T: 150 °C
2 PacuérHoe BHyTpeHHee 30bITOYHOE AaBieHue, p: 0,4196 MIla
é Homyckaemsie HanpspkeHust 11 matepuana 0912C Gr.'OCT 19281 npu temneparype T = 150 °C (pacuérHble ycnoBus,
= KOppO3HOHHAs cpefa, rpynmna anmapara I, IV):
§ [6]= min( Rex/ nt; Ry / Ng) = min{231/1,6; 430/2,6}= 144,4 MIla
2] Monyns npogonsroit ynpyroctu juist Mmarepuana 0912C Gr.'OCT 19281 npu temneparype T = 150 °C:
- E= 1,86:10° MIla
= ki =1,17 nnst cootnomenust R / (d +s) = 1,433
E Pacuérnas TonmuHa cTeHKH TPYOBI (MaTpyOKa mTynepa):
3 f- |[d+ 2 c:l
= p =5 - =(0,4196* (146 +2*7,65)) / (2 * 144,4 * 1-0,4196) =0,2347 Mmm
= 2ol ey-p
é PacuéTHast TOJIIMHA CTEHKU THYTHIX U KPYTOM30THYTBIX OTBOJIOB:
. Spo =K1 8, =117%0,2347 =0,2747 mMm
=
ol <
Bl <
% E Jluct
o
e K-5.00.00.000 PP 07
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PacuérHas TonmmuHa OTBOJA C YYSTOM NMPHOABOK:
Sp =Sp0+C =02747+7,65 =7,925 Mm
YcnoBre npoYyHOCTH:
cES R
11 mm > 0,2747 + 7,65 = 7,925 mM. YcimoBre MPOYHOCTH BHITIOTHEHO
ki=k, =1,17
Jlomyckaemoe JTaBicHuUE:
2[o] gy (5= )
- c] = 2%1444%1* (11-7,65)/ (1,17 * [146 + (11 - 7,65)/ 1,17]) =5,554 MIla
ky

(1]

ki[d+
PacuyéT B pac4éTHbBIX YCJIOBUAX (HAPYKHOE TaBJICHUE)

YcioBust HArPYKEHUA:

Pacuérnast temneparypa, T: 180 °C

Pacu€rHoe HapyxHOe n3obITouHOE nasnenue, p: 0,1000 Mlla

JHomyckaemsre HanpspxeHus st Mateprana 0912C Gr.'OCT 19281 npu temneparype T = 180 °C (pacuéTHbIe ycIoBUsA
(HapyHOE aBJIeHHUE), KOPPO3UOHHAS cpefa, rpymma ammapara 11, IV):

[6]= MIin( Rex/ nt; Ry / Ng) = min{225,6/ 1,6; 435,4/2,6}= 141 MIla

Monyns npogonsHo# ynpyroctu s Matepuana 091 2C Gr.'OCT 19281 npu temneparype T = 180 °C:

E= 1,83-10° MIla

k; = 1,17 ms cootnomienus R / (d + s) = 1,433

PacuérHas TommuHa cTeHKH TPYOHI (TaTpyOKa mTynepa):

p-[d+2 -c:]
p = m =(0,1000 * (146 + 2 * 7,65)) / (2 * 141 - 0,1000) =0,05722 MM

PacuérHas TOJIIHUHA CTCHKU 'HYTBIX U KPYTOU3OTHYTBIX OTBO/JIOB:

«
&
= 530 =lk; 8 =1,17*0,05722 =0,06695 MM
i Pacu€rHas TomuHa 0TBOJIA C YIETOM MPUOABOK:
O
E sy =8pn +C =0,06695+765 =7,717 Mm
é VcnoBre IPOYHOCTH:
cES R L
é 11 mm > 0,06695 + 7,65 = 7,717 MM. Ycii0BHE IPOYHOCTH BBITTOJTHEHO
= ki=k, =1,17
< Jonyckaemoe naBieHue:
£ 2[5 gy (s )
g—c = 2*141*1*(11-7,65)/ (1,17 * [146 + (11-7,65)/ 1,17]) =5,424 MIla
élé i
=~ Pacuér B ycinoBusix ucnoiTanuii (I'uapoucnbiTanus)
:
/A YcaoBus Harpy:KeHusl IpU UCHbITAHUAX:
s Pacuérnast remneparypa, T: 20 °C
<
‘;f PacuérHoe BHyTpeHHee u30bITouHOE nasienue, p: 0,7139 MIla
A Honyckaemble Hanpspkenus 111 Marepuana 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (ycioBus THAPOHUCIIBITA-
= HUH):
é:[ [6]°= n* Repo/ Ny = 1*280/11 = 254,5 MITa
Monyns npogonsroit ynpyroctu i matepuana 09I2C Gr.I'OCT 19281 npu remnepatype T = 20 °C:

5
ol <
Bl <
% E Jluct

o
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E®’= 1,99-10° MIla
k; = 1,17 nnst coornomienust R / (d +s) = 1,433
PacuérHas ToJIMHA CTeHKU TPYObI (TTaTpyOKa mTynepa):
B [d+ 2. c)
P2 [olgy-p
PacuérHas TONMKHA CTCHKH THYTHIX M KPYTOU30THYTHIX OTBOJIOB:

=(0,7139 * (146 + 2 * 7,65)) / (2 * 254,5* 1 - 0,7139) =0,2265 MM

spo =K1 -8, =117%0,2265 =0,265 mm
PacuéTtHas TOJIIIMHA OTBOAA C YUCTOM HpI/I6aBOKI
8, =%pp +C =0265+765 =7,915 Mmm

Ycnosue Npo4HOCTH:

cES R L

11 mm > 0,265 + 7,65 = 7,915 MM. YcitoBHE IPOYHOCTH BBITIOJHEHO
ki=k, =1,17
Jlomyckaemoe JTaBlcHUE:

_ 2] ¢y (5= 0

kifd+
kj

8- c] = 2*2545*1*(11-7,65)/ (1,17 * [146 + (11 -7,65)/ 1,17]) =9,791 MIla
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IlaTpyvoox DN150

L

|
UcxogHble AaHHbIe
Marepuan: 0912C Gr.I'OCT 19281
Buytp. muamerp, D: 146 mm
TonmuHa CTEHKH, S: 11 mm

[TpubaBka 111 KOMIICHCAIIMKM KOPPO3UHU U DPO3UH, C1: 6 MM

[IpubaBka 1151 KOMICHCAITE MUHYCOBOTO JIOITyCKa, Cp: 1,65 MM

[IpubaBka TexHONIOTHIECKAS, C3: 0 MM
CyMMa npu6aBoK K pacu&THOM TONIINHE CTEHKH, C: 7,65 MM
JnuHa obevaiiku, L: 915 mm

Koa¢¢uuneHTs IPOYHOCTH CBApHBIX IIBOB:
IIpononbHBIM MIOB:

P =1
OKpyKHOI HIOB:
pr =1
Pacuér B pacuyéTHBIX YCJIOBHUAX

YciaoBus HArpy:KeHHs:

Pacuérnas temnepatypa, T: 150 °C

PacuérHoe BHyTpeHHee u30bITouHOE nasienue, p: 0,4196 Mlla

Pacuérnelii n3rubaromnuii MOMeHT, M: 2293 Hw™m
PacuérHoe nonepeunoe ycmime, Q: 477 H
PacuérHOe oceBoe pacTsaruBaroiiee ycuiue, F: OH

Pacu4éTt Ha npo4yHoCTb 1 ycTtonuuBocTb no FOCT P 52857.2-2007

Honyckaembie Hanpspkenus juit Martepuana 0912C Gr.'OCT 19281 npu remmnepatype T = 150 °C (pacuérHsie ycnoBus,

KOppO3MOHHAs cpefa, rpymma anmapara 111, IV):

[c]= min( Rex/ ny; Ry / Ng) = min{231/1,6;430/2,6}= 144,4 MIla

Monyns npogonsroit ynpyroctu juist Mmarepuana 0912C Gr.'OCT 19281 npu temneparype T = 150 °C:

E= 1,86:10° MIla

I'naokas obeuaiika, HAZpPyHCeHHAA GHYMPEHHUM U3OLIMOYHBIM Oas1eHUEM (N.

5.3.1)

PacuérHas TonmmuHa CTEHKH ¢ y9E€TOM PHUOABOK:

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

K-5.00.00.000 PP

230




__ pD
2-[o] gy -p
7,862 MM <11 MM

3akmoueHue: YcejaoBue paboTocnocoOHOCTH BbINOJIHEHO
Jlomyckaemoe JTaBicHuUE:

fp+© +¢ =(0,4196*146)/ (2 * 1444 * 1 —0,4196) + 7,65 =7,862 MM

P

[]—EI[U]'%'ES_E:] — ok qagax / _
i D +(s- o) = 2*1444*1*(11-7,65)/ (146 + 11 -7,65) =6,477 MIla
6,477 MIla > 0,4196 Mlla
3axiro4eHue: Y cJIOBHe NPOYHOCTH BBINOJTHEHO
MuHnMaIbHOE PACCTOSHUE MEXIY “ONMHOYHBIMH IITYIEPAMU:

by =2-.JD (8-¢) =2*(146* (11-7,65)"° = 44,23 MM

Oobeuaiika, nazpyxcennasa uzcuoarouwium momenmonm (n. 5.3.5)

,Z[OHYCKaeMOC 0CCBOC CX)KMMArOIICC YCUIINEC U3 YCIOBUA IMTPOUYHOCTU:

[Flo=n-(D+s-c)-(s-c)-[0] = 3142% (146 + 11— 7,65) * (11— 7,65) * 1444 =2269-10° H

I[OHYCKaCMLIﬁ 1/131“1/1621}01111/1171 MOMCHT U3 yCJIOBUS IPOYHOCTU CO CTOPOHBI CKATHUA:

D
[M], = 7 [Flp = 146/4%2,269-10° = 8283 H ™M

JomyckaeMoe oceBoe CoKMMarollee yCHINE U3 YCIOBUS MECTHOW YCTOMUHMBOCTH:

310107 E _ 4 [100-(s—- &)
[Flm = D [
fly D

Jonyckaemblii U3rubaronii MOMEHT U3 YCJIOBHSI YCTOHYMBOCTH B MpE/ieiax yIpyrocTH:

O
[M]g = E'[F]El = 146/3.5 % 4,084-10° = 1,704-10° Hm

JlormyckaeMBIi M3TrHOArOIINIT MOMEHT:

a5
} = 310 * 10° * 1,86-10° * 1467/ (2,4) * (100 * (11— 7,65) / 146 )** =4,084-10° H

o]
: u]
= Il
|| R
¥
3 M | = 8283/ (L +(8283/1,704-10°)" = 8273 H m
= 1+
g bl
= 8273 HM>229,3 Hu
3akmroueHue: Y cJa0Bue NMPOYHOCTHU U YCTOﬁqHBOCTM BBIIIOJIHEHO
el i
5 Oobeuaiika, nazpyycennasa nonepeunvim ycuauem (n. 5.3.6)
Z‘ Jlomyckaemoe MOMepeYHOe YCUITUE U3 YCIOBHS MPOYHOCTH:
m
g Q] =025 n-D-(s-c)-[0] = 025%3142%146* (11-7,65)* 1444 =5546-10" H
- Pacuérnas jyuHa i pacuéra oT ACHCTBUS JaBJICHUS:
& l, = 1140 mm
@ Pacuérnas nnuHa 115 pacuéra oT AeMCTBUS MTONIEPEUHON CUJIBI:
> lo= 1140 MM
§ Jlommyckaemoe TOTNepeyHOe YCHITUE U3 YCIOBHS YCTOWIMBOCTH:
as} 2
[Q]g = 24E (520" | yia 1533 P | 24%18610°% (11-765)/24% (018 +33%146* (11-7,65)/ = 3,783-10°

« E Ty 12 T 11409 H
=
g JlomyckaeMoe MONEPEeYHOE YCHIIHE:
=
3 Q]
2 [Q]= —nj
E [[Q]n] = 5546:10°/ (1 + (5.546:10 /3,783-10° )** = 5,487-10* H
o
= Qe

- 5,487-10° H>477 H
=
ol =
=l <
% E Jlucr
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3aknroueHue: Y cJI0BHe MNPOYHOCTH U yCTOﬁ'lPIBOCTH BbIIIOJTHCHO

Obeuaiika, padbomaruian nOO cOBMeCHHbIM Oelicmeuem Hazpy3ok (n. 5.3.7)

Obeuaiika, paboTaromas moJ COBMECTHBIM JICHCTBHEM HapYKHOTO JaBIICHUSI, 0CEBOTO CKMMAIOIIETO YCHIIHS, H3THOarome-
0 MOMEHTA U MOMEPEYHOr0 YCHIIHS.

2
. B F I [ Q ]
H . _ | 5 1
POBCpPKaA YCIOBHA YCTOUYHUBOCTH [[p] [F] ] [Q] ]

3
p, F M {QJ _ o =
S — | | =0/0+0/0+2293/8273 + (477/5487-10° ) =0,02780 < 1
k] [F1 [M] L[Q]

3aknroucHue: Y cJI0BHE yCTOﬁ‘lHBOCTH BbIIIOJIHCHO

Obeuaiika, HazpysceHHAA 0Ce8biM pacmazuearouium ycuauem (n. 5.3.3)

JlommyckaeMoe 0ceBO€e pacTATUBAIOLIEe YCUIHE:
[Fl=a-(D+s-cd-(s-c)-[0] §7 = 3142* (146 + 11— 7,65)* (11— 7,65) * 1444 * 1 =2269-10° H
Jlonyckaemblii M3ru0aronuii MOMEHT U3 YCIIOBHS IIPOYHOCTH CO CTOPOHBI PaCTSHKEHHMSI:
D
(1] = T [F] = 146/4%2269-10° =8283 H m

O6eqa1711<a, pa60Ta}0ma;1 10 COBMECTHBIM HCﬁCTBHeM BHYTPCHHCI'O AaBJICHUA, OCCBOI'0 PACTATUBAOIICTO YCUIINA U U3T U-
6aIOH.Iel"O MOMCHTA.

a2
e
HpOBepKa YCJIOBUS ITPOYHOCTHU: 4 + ! <10
[F] (]

x-D?
4 M = (0 +04196 *3142* 1462 /4)/2,269-10° + 2293/ 8283 = 0,05864 < 1
(F] (M I,
3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO
Pacuér B pac4éTHBIX YCJIOBUAX (HAPYKHOE TaBJICHUE)

F+p-

YciaoBus HArpy:KeHHs:

Pacuérnas tremneparypa, T: 180 °C
PacuérHoe HapyxHOe m30bITOUHOE HaBieHue, p: 0,1000 MIla
Pacuérnelii n3rubaromnuii MOMeHT, M: 1746 Hm
Pacuérnoe nonepeunoe ycmime, Q: 363,1H

Pacuérnoe oceBoe pactarusaromee ycuiue, F: - 0 H

Pac4éTt Ha npo4yHoCTb 1 ycTtonunBocTb no FOCT P 52857.2-2007

Jonyckaemsble Hanpspkenns 111 Marepuana 0912C Gr.'OCT 19281 npu temneparype T = 180 °C (pacuérHble ycioBus
(Hapy>kHOe JaBiieHne), KOPPO3UOHHAs cpenia, Tpynmna annapara 11, IV):

[6]= min( Rex/ ny; Ry / Ng) = min{225,6/1,6;435,4/2,6}= 141 MIla
Monyns npononeHo# ynpyroctu it Marepuaia 0912C Gr.'OCT 19281 npu temnepatype T = 180 °C:
E= 1,83:10° MIla

I'naokas obeuaitka, HazpyyrceHHas HApYHCHbIM 0asienuem (n. 5.3.2)

PacuérHas mumrHa JUTst pacyéra OT ASHCTBUS JaBIICHUS:

JIuct
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I, = 1140 Mm

0067,y 04
B= max{l; IZI.4?{ E ] [—J } =max{1; 0.47 * (0,1000/ (10° * 1,83-10°))**" * (1140/ 146)*} =1
I~ -E

D

PacuéTHas TONIIMHA CTCHKH C y4eTOM NpHOaBOK:

B "2 |al-p

04
102D ] 1 L2p Dl =max{1.06* 102 * 146 /1 * (0,1000 / (10° * 1,83-10°) * 1140/
sp+|::=max{1.lilﬁ- {ID‘S-E.E] }

8,751 Mm < 11 MM
3akroueHue: Y cjoBUe paboTOCOCOOHOCTH BHITIOJHEHO

. D D
By=mindl 0,245 — | —— L _— . . . wir i
1 { 1 100 -I:S — C:I } min{1.0; 9.45 * 146 / 1140 * (146 / (100 * (11 - 7,65)))"*} =0,799

Jomyckaemoe Hapy>KHOE JaBICHUE U3 YCIIOBHS YCTOMUMBOCTH:

(0],

_2.08-107°E _E_[mn (5- )
D

ﬂ?'Bl 1

I[OHYCKaCMOC Hapy>XHO€ TaBJICHUE U3 YCJIOBUA IIPOYHOCTH:

_2[o](s-09
D+i(s-1)

N

2*141* (11-7,65)/ (146 + 11 -7,65) =6,325 MIla

6,325/ (1 + (6,325 / 2,027)?)42 =1,931 MIla

1,931 MIla > 0,1000 MIla
3axiro4eHre: Y cJIOBHe NPOYHOCTH M YCTOIYHBOCTH BBINOJTHEHO
MUHHUMaNBHOE PACCTOSHUE MEXKITY “OJUHOYHBIMU IITYLIEPAMU:

by =20 [5— ) =2*(146* (11-7,65))"2 = 44,23 Mmm

Oobeuaiika, nazpysycennasa uzcuoarouium momenmonm (n. 5.3.5)

I[OHchaeMOG 0OCEBOE€ COKMMArouiee ycI/IHI/Ie nu3 YC.]'IOBI/IH HpOIIHOCTI/I:
[Flo=n-(D+s-c)-(s-c)-[T] = 3142% (146 + 11 -7,65)* (11 - 7,65) * 141 =2.216-10° H

JlommyckaeMbli M3rU0arOIUil MOMEHT U3 YCJIOBHS IPOYHOCTH CO CTOPOHBI COKATHSA:
D
[0y = 7 [Flg = 146/4*2.216:10° = 8089 H m

JomyckaeMoe oceBoe CHkMMarollee yCHINE U3 YCIOBUS MECTHOW YCTOMUMBOCTH:

[Flm = D

310107 -E _Dg_[mn (5
11

¥
JHoryckaeMblif M3rubaroIInii MOMEHT M3 YCIOBHUS YCTOWYMBOCTH B MpeesiaX YIPyroCTH:
D 5
[M]g = ﬁ'[F]El = 146/3.5%4,01810° = 1,676:10° Hm

JormyckaeMblid U3TrHOAFOIUI MOMCHT:
Dl
[14] = P ] .
- [ [IuI]H ] = 8089 /(1 + (8089 /1,676:10°)})¥* = 8080 H m

Tafe

8080HM=>174,6 Hm

3axiroyeHre: Y cJIoBHe MPOYHOCTH M YCTOIHYHBOCTH BBINOJIHEHO

146)°4; 1.2 * 0,1000 * 146 / (2 * 141 — 0,1000)} + 7,65

8,751 Mmm

24
:| = 2.08*10° * 1,83-10° * 146 / (2,4 * 0,799 * 1140) * (100 * (11 - 7,65) / 146 )** =2,027 MIla

25
} = 310*10° * 1,83-10° * 1462/ (2,4) * (100 * (11 - 7,65) / 146 )** =4,018-10° H

K-5.00.00.000 PP
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Obeuaiika, nazpyycennasa nonepeunvim ycuauem (n. 5.3.6)
JomyckaemMoe TomnepevyHOe yCHIINE U3 YCIOBUS MPOYHOCTHU:
[Qlg =025 =D (s-c)-[0] = 025%3142*146*(11-7,65)*141 = 541610 H

Pacuérnas nnuna st pacuéra oT IelCTBUS ONEPEYHON CUIIbL:
lo= 1140 MM
Jonyckaemoe MONEpEYHOE YCUIIUE U3 YCIOBUS YCTOWYUBOCTHU:

[Qlg = 24 E (97 -{D.ls +33 w} _ 247183107 (1L-7,65)'124% (0,18 +33* 146 * (11 -765) | = 3,722:10°
fy 1 11402 H
I[OHchaCMOC TIOTIEPEIHOEC yCUIIHE!
Qlx
. [[Q]n]2 = 5416:10°/ (1 + (5,416-10°/3,722-10° )™ = 536-10* H
Qe

5,36:10* H>363,1 H
3axiroueHue: Y cJ10BUe NPOYHOCTU U YCTOHYHMBOCTH BBIIIOJIHEHO

[Q1=

Oobeuaiika, pabomaiowian noo cOBMeCHmHbIM Oelicmeuem Hazpy3okK (n. 5.3.7)

Oo6euaiika, paboTarolas 1noJ; COBMECTHBIM JIEHCTBHEM Hapy>KHOTO JAaBJICHUsI, OCEBOT0 C)KMMAIOLIETO YCHIIHs, H3rubarone-
T0 MOMEHTA U TIONEPEUHOTO YCHIIHS.

2
o F M o]
IIpoBepka yciioBHUSA YCTOMYUBOCTH: i+—+—+[—J =1
POREPER YEIORILY [[p] F 1A ]

2
P F il Q a2
—_—t —t—t | = =0,1000/1,931 +0/0+ 174,6 /8080 + (363,1 /5,36-10* Y =0,07344 < 1
[p] [F] [M] A[2]

s 3akiroueHue: Y cI0BUe YCTOHYHBOCTH BHINOJHEHO
& Pacuér B ycnoBusx ucnoiTanuii (I'uapoucnbiTaHus)
=
5
= YcaoBus HarpyXeHus Npu UCIIBITAHUAX:
=
é Pacuérnast temneparypa, T: 20 °C
PacuérHoe BHyTpeHHEe U30bITOYHOE qaBiicHue (¢ yuéToM ruapocraTruyeckoro), p: 0,7139 Mlla
X
‘g PacuérHelii n3rudaromiuii MOMeHT, M: 243, 7Hw™m
=4
= PacuérHoe monepeunoe ycunue, Q: 506,9 H
ﬁ PacuérHoe oceBoe pactsrusatouiee ycunue, F: OH
=
g PacuéTt Ha npo4yHocTb U yctonunBocTb no FOCT P 52857.2-2007
é JHomyckaemsre HanpspkeHust 11 Matepuaia 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (yciaoBusi THAPOUCIIBITA-
= HUH):
=
3 [6]°= n* Repo/ Ny = 1*280/1,1= 254,5 MIla
A Monyns npogonsnoit ynpyroctu juig marepuana 0912C Gr.I'OCT 19281 npu temnepatype T = 20 °C:
< E®= 1,99-10° MIla
:
= TI'naokasn obeuaiika, Hazpy);ceHHas 6HYMPEHHUM U3ObIMOYUHBIM 0asieHueM (N.
: 5.3.1)
= PacuérHas TommMHa CTeHKH ¢ y4ETOM pHOaBOK:
=
5
ol <
Bl <
% E JIucr
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D
pte= D e (0,7139 * 146) / (2 * 2545 * 1 —0,7139) + 7,65 =7,855 MM
2 [c]-gp-p
7,855 Mm <11 MM
3akoueHue: Y cejaoBue padoTocnoco0HOCTH BINOJIHEHO

,Z[OHYCKaeMOC JaBJICHHUC!

2 [5) gy (s- 9)
"~ D+is-q

5

[¥]

= 2*2545*1*(11-7,65)/ (146 +11-7,65) =11,42 MIla

11,42 MIla > 0,7139 MIla
3akiroucHue: Y c10BHe NPOYHOCTH BBINOJIHEHO
MuHnMaIbHOE PACCTOSHUE MEXIY “ONMHOYHBIMH INTYIIEPAMU:

by =2-.JD (s—c) =2*(146* (11-7,65)" = 44,23 mm

Oobeuaiika, nazpyxcennasa uzcuoarouwium momenmonm (n. 5.3.5)

,HOHYCKaeMOC 0CCBOC CX)KMMAroIEee YCUJINC U3 YCIOBUA IMTPOUYHOCTU:
[Flo=n-(D+s-c)-(s-c)-[T] = 3142% (146 + 11 - 7,65) * (11 - 7,65) * 2545 =4,001-10° H

Jonyckaemblii H3rudaronuii MOMEHT U3 YCJIOBUS IIPOYHOCTH CO CTOPOHBI CHKATHUSI:
D 4
[Mln = = [Fln = 146/4*4001-10° =1,46:10° Hm

I[OHYCKH.CMOG 0CCBOC C)KMMaAroIIee yCUJIne u3 yCiaoBusa MECTHOH YCTOﬁqHBOCTHZ

31.0-107°.E 100 -(s— o)
[Flm = 'Dg'[ D

oy
JonyckaeMblil M3rubaronii MOMEHT U3 YCJIOBHSI YCTOHUMBOCTH B IpeZeax yIpyrocTu:

D
(M]g = ﬁ'[F]El = 146/3.5%5826.10° =2,43-10° Hwm

JlomyckaeMblii H3rubaronuii MOMEHT:
[ |
2
i+ [M]H = 1,46:10°/(1 + (1,4610° / 2,43-10° )2 = 1,458-10" H m
]

1,458-10* Hm>243,7 Hm
3axiroueHue: Y cJa0BUe NPOYHOCTH U YCTOHYMBOCTH BbIIOJIHEHO

a)-

Oobeuaiika, Hazpyscennasa nonepeunvim ycuauem (n. 5.3.6)
JonyckaeMoe mnonepevyHoe yCHINE U3 YCIOBUS MPOYHOCTHU:
[Qly =0.25 %D (s-c)-[0] = 025%3142*146* (11-7,65)* 2545 =9,778-10* H

Pacuérnas nnunHa ang pacyéra ot JeHCTBUS 1aBJICHMUS:

I, = 1140 Mm

Pacuérnas nnuna [uist pacué€ra oT AEHCTBUSI NONEPEYHON CUIIBL:
lo= 1140 MM

Jlommyckaemoe TomnepedHoe yCHINE U3 YCIOBHUS YCTONYNBOCTH:

2
(O] = 23 B 0=0" N yg 33 D=9 1 24%100.00 (11-7657 /18 % 018 +3.3 %146 * (11 - 7,65)
E iy 12 T 11409

I[OHYCKaCMOG NONEepeYHOC yCUIIUEC:
(e

[Q]= - \
[[Q]n] = 9778101 (L + (9,778-10°/ 5,397-10° ) =9,621-10* H

Qe

25
} = 310 * 10°® * 7,99-10° * 1467/ (1,8) * (100 * (11— 7,65) / 146 )>* =5.826:10° H

=5,397-10°

H
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9,621-10* H>506,9 H
3aKJ'HO‘{eHI/IeZ yc.]IOBI/Ie HpO‘IHOCTI/I u yCTOﬁqHBOCTH BBIIIOJIHCHO

Obeuaiika, pabomaruian noO cO6MeECHHBIM Oelicmeuem Hazpy3ok (n. 5.3.7)

Obeuaiika, paboTaromas moJ COBMECTHBIM JICHCTBHEM HAapYKHOTO JaBIICHUSI, OCEBOTO CKUMAFOIIETO YCHIIHS, H3THOaroIIe-
0 MOMEHTA U MOMEPEYHOr0 YCHIIHS.

2
IIpoBepka yciioBusl yCTOMYHUBOCTH: P, EL M, [EJ £1
(p] [F] [M] \[Q]

2
i+i+£+{iJ =0/0+0/0+243,7/1,458:10° + J0°Y =

= 7/1, (506,9/9,621-10°> =0,01675< 1
(p] [F] [M] A[Q]

3aknroucHue: Y cJI0BHe yCTOﬁ‘lHBOCTH BbITIIOJIHCHO

Obeuaiika, HazpysceHHaAA 0cesviM pacmazusarouwium ycuauem (n. 5.3.3)

I[OHyCKaCMOG 0CCBOC PACTATUBAIOIICC YCUIINC!

Fl=an-(D+s-d-(s—c)-[0] g7 = 3142 (146 + 11 7,65)* (11 7,65)*2545*1 =4,001-10° H
I[OHyCKaeMLIP'I PI3FI/I6aIOI].II/II>‘I MOMCHT U3 yCJIOBUS IPOYHOCTU CO CTOPOHBI PACTAKCHUA:

1] = %[F] = 146/4 *4,001-10° =1,46:10* Hm

Obecuaiika, paboTaroias Mo COBMECTHBIM JICHCTBUEM BHYTPEHHETO AaBJICHHS, OCCBOI'O PACTATUBAIOIICTO YCUIIUS U U3TH-
0aroIero MOMEHTA.

2
F+p- »D
IIpoBepka yciioBUs IPOYHOCTH: 4 . Il <10
[F] (M ]
g
g x-D?
= F+p. j 2 5 4
" 4 4 =(0 +0,7139 * 3,142 * 146°/4) /4,001-10° + 243,7 / 1,46-10* = 0,04656 < 1
E [F] (M Jr,
=
é 3akmroueHue:. Y cJa0Bue NMPOYHOCTHU BBINMOJTHEHO
§ daanery DN500 ¢ KpbIIKoii
St
= PacuéT na mpouynocts mo 'OCT P 52857.4-2007 u T'OCT P 52857.2-2007
m
jes)
=
%
)
jas)
=
=
3
m
<
s
St
=
¥
&)
S
=
=
o
=
=
ol =
Bl <
% E JIuct
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UcxogHble AaHHbIe

ITapameTpbl KpPBIIKH:

Marepuan: 0912C
TommumHaa CTEHKH, Sy 37 MM
[TpubaBka 111 KOMIICHCAIIMH KOPPO3UHU U DPO3HUH, C1 6 MM

[TpubaBka 151 KOMIIEHCAIIMA MUHYCOBOTO JIOMYCKa, C: 1,1 MM

[IpubaBka TexHONIOTHIECKAS, C3: 0 MM
CymMma pru0aBoK K pacdETHOM TONIIUHE CTCHKH, C: 7,1 Mm
TonmuHa B MecTe NMPOKIIATKH, Sp: 37 Mmm
TonuyHa BHE yIJIOTHEHMS, S3: 31 Mm
Haumenpmmii auaMeTp Hapy»XHOH yTOHEHHOH gacth, Dy: 563 MM
HapyxHs1ii auameTp KpbImkd, Dy: 640 Mmm
ITapamerpsl ¢uianna:

Tun ¢nanna: IIpuBapHbIE BCTBIK
Hcnonnenne ¢nanna: Beictyn-BnagnHa
Juametp 60nToBO# OKpyx)HOCTH, Dg: 600 MM

Marepuan ¢nanua: 091"2C (KT1245) Gr.
CMEXHBIH 2JIEMEHT: [Mtynep A1 DN500
Marepuan CMEKHOTO 3JIeMEHTa: oor2c

TonmuHa CTEHKH CMEKHOTO HJIEMEHTa! 12 mm
BuyTtpennuii nuamerp duanua, D: 500 mm
Hapyx#srii auametp ¢uanma, D, 640 mm

Tommuna ¢nanna, h: 40 MM

CymMma npu6aBok, c: 6 MM

JlmHa KOHMYECKOW YacTH BTYJIKH, 1: 33 Mm

JInvHa MUIMHIPUYECKON YacTH BTYJIKH, 1 2 MM

TonmuHa MUIMHAPUYECKOI YacTH BTYIKH, So: 11 MM

TonmuHa KOHNYECKOH YacTH BTYJIKH, S1: 22 Mm

Paauyc nepexona, r: 7 MM

Wzm) Jlucr Ne moxym. [omn. | Hara
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InuiabsKu:
Marepwuain: 35X

Hapyxusriii quametp, d: 20 mm

KomnnuecTBo, n: 28

KoHTpo:b 3aTsKku: Her

IIpoknaaka:

Marepuan npoKiIaaKku: CrimpaiapHO-HAaBUTAS C JIGHTON M3 HEpKaBeIOMIEH cTann
Tommuna, hy,: 4,5 mm

Hapyxwusiii nuametp, D, ,: 563 Mmm

upuna, by: 12 mm
KoadduimeHT mpoyHOCTH CBAPHOTO IIBA!
Pp = 1

Pacuér B pacyéTHBIX YCJIOBUAX

YciaoBus HApY:KeHHS:

PacuérHoe BHyTpeHHee u3dbITOuHOE nasienue, p: 0,4 Mlla
PacuéT chnaHua no FOCT P 52857.4-2007:

Ceoiicmea mamepuana 60a1moe (winujekx)
Temmeparypa 60nToB (mmmiex), ts: 127,5 °C
HomunaneHele nonyckaemble HanpsokeHust Uit Marepuana 35X npu temneparype T = 127,5 °C:

[c]le= 228,5 MIla
Mopayns npoosibHOH ynpyroctu anst marepuana 35X npu temmneparype T = 1275 °C:

Es= 2,131-10° MIla

% Koa¢pduument nuneitnoro paciupenus uist martepuana 35X npu remnepatype T = 127,5 °C:
= as= 0,1337-10* °C
) HoMunanbsHbIe T0MycKaeMble HanpspKeHus 11 matepuana 35X npu temneparype T = 20 °C .
=
5 [6]%:= 230 MIla
é Mopaynpb nposiosibHO# ynpyroctu st Mmarepuana 35X npu temneparype T =20 °C:
E®= 2,18:10° MIla
&
2 Ceoitcmea mamepuana cmexicnozo rnemenma aanya 2 Illmyyep A1 DN500
< Jomyckaemsle HanpspkeHust 11 Matepuana 091 2C npu remnepatype T = 150 °C (pacuéTHble yCIoBHs, KOPPO3HOHHAS
Eﬁ cpena, rpymnma anmapata 11, IV):
~ [6]w= Min( Ret/ Nt} Ry / Ng) = min{256,5/1,6; 430/ 2,6}= 160,3 MIla
= Jonyckaembie Hanpspkenus i Matepuana 091 2C npu temnepatype T = 20 °C (pacuéTHbie ycIoBHsl, KOPPO3UOHHAS cpe-
< na, rpymma ammaparta II1, IV):
jor] .
E [6]%°4= min( Rex / n; Ry / Ng) = min{300/1,6; 470/2,6}= 180,8 MIIa
2
e Ceolicmea mamepuana granya
Jonyckaemsble Hanpspkenus 11 Marepuana 0912C (KI1245) Gr. npu temniepatype T = 144 °C (pacuérHble yCIIOBHS, KOP-
s po3uoHHas cpena, rpymma ammnapara 1, 1V):
<
= [6]y= Min( Rex/ Ny Ry / Ng) = min{203/1,6;424,6/2,6}= 126,9 MITa
A Mopynb nponmonsHO# ynpyroctu nis marepuana 0912C (KI1245) Gr. npu temnepatype T = 144 °C:
= Ey= 1,866:10° MIIa
é[ Koaddpunment smueiinoro pacmmpenus st marepuana 0912C (KI1245) Gr. npu Temneparype T = 144 °C:
ay= 0,1248:10™ °C
5
ol <
Bl <
% E Jluct
o
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Jonyckaemble Hanpspkenus 111 Marepuana 0912C (KI1245) Gr. npu temniepatype T = 20 °C (pacu€rHble ycIoBusl, KOPpO-
3MOHHAas cpefa, rpynna anmnapata I, IV):

[6]°4= min( Rex/ N7; Ry / Ng) = min{245/1,6; 440/ 2,6}= 153,1 MIla
Momyns npononsHO# yanpyroctu s Marepuana 0912C (KI1245) Gr. mpu Temmepatype T =20 °C:

E?%= 1,99-10° MIla

Xapakmepucmuku npoKIaoKu:

THI 1 MATCPHAT TPO- Koo dmumenT Y nenpHOE naBine-  [[lonmyckaemMoe yaemb- Kooddm-rmenT Y cJI0BHBIH MO-
D m HIIe 00KaTus HOE NaBIICHUE b 6ocaris K ITyITb CKATHA
o MI1a [q], MIla E,, MIIa

CripaibHO-HaBHUTas C 3 69 - - -

eHTOl N3 HeprkaBeouen

cTanu

D¢ dexTrBHAs MUPUHA TPOKIIAIKH:

by = 12 Mmm

b, =150
{bu =bg mpu MM
b, =150
by =32 /b mpu ¥ MM

IIpumeuanue: ! W P

Pabounit HapyXHBII TUaMeTp MPOKIAIKHU:

Dog = 563 MM

Cpenuuii 3¢ GeKTUBHBII TUaMeTp MPOKIAIKH:
] Do =Dpgp —bp =563-12 =551 mm
§ JIiist MeTaTn4ecKuX U acOOMETAUIMIECKHUX MPOKIaIoK Y, = 0.
s e
3 Pacuémmnvie napamempol 601moe (winuiex):
=
B Pabouas amuna Gota (MIMHIBKK):
o
= Lep=h+sy+h, =37+40+45 =815mm

[Tnomank cedeHus MIMIIBLKY (110 BHYTPEHHEMY JAHAMETPY Pe3b0bl):
= f, =0,2251073 w2
= O¢ddexTuBHAS THHA TIITBKHA:
ol
= Lo=Lg+056 4 = 815+056%20 = 92,7 mm
E ITomaTauBOCTD MITUJIEK:
ol _ L g : 7
Z ¥eg = a0 = 92,7/(2,18-10° *0,225-10° * 28) = 0,675-10" mm/H
m‘ E 5 - fE -1
=
Z Pacuémmnvie napamempol KpoluiKu:
™
2 D

K = it = =
. w = 640 / 551 1162
g 2
= 067 K2, [+855 12K, )-1]
A fyn =
2 " s 3| =(0.67*(1,1622* (1 +855*1g(1,162)) - 1)) / ((1,162 - 1) * [1,1622 -1 =
= Kop -1 KEP 1401857 'Kﬁp 4| 2L + (1.857 * 1,162 + 1) * (37 / 37)°]) 1,183
= &

Monyns npononeHO# ynpyroctu it Marepuaia 091 2C npu remneparype T = 20 °C:
5
=1
=l <
% E JIucr
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E®,= 1,99-10° MIla
VYrinoBas TMMOAATIIMBOCTD KPBIIITKHU:

X

a3
EBP =]

Tip = = 1,183/(1,99-10°* 37%) =0,6724-10° °/Hm

Pacuémmnvie napamempul hranya:

1g =D 8g =(500*11)" = 74,16 mm

g =0,8379
DH
K= ——%  =640/(500+2*0) = 1,28
D+2-¢

.- K2 (1+8.55 12 K) -1
(L.05+1 945 K23 (K -1)

= (1,282 * (1+8.55*Ig 1,28)-1) / ( (1.05+1.945* 1,28%) * (1,28-1)) = 1,804

|3v = 0,2437

CKP1+855 1gK)-1
136 (K2 -1 (K-1)

u = (1,282 * (1+8.55*Ig 1,28) -1) / (1.36 * (1,28%-1) * (1,28-1)) = 8,804

3
=(0,8379 * 40 + 74,16) / (1,804 * 74,16) + 0,2437 * 40° / (8,804 * 74,16 * 11%) = 1,002

o Prpbtly  fyh
. z
Frla  Pylg sp
Yrnosas noaaTIMBOCTb (1)J'IaHI_[a IIPpHA 3aTSKKE:

091 fyy

o= g3
PUET s,

0.91 *0,2437/ (1,99-10°* 1,002 * 112 * 74,16) = 0,71-10'5 °/Hwm

IIneun MmoMeHTOB:

a=10

b=05-(Dg-D.) = 05*%(600-551) =245 mm

5
[5=—1 =22/11 =2
g

1

SO +30) (e - o)

= 33/((500 + 2 * 0) * (11 - 0))*? =0,445

e=1tfp-l)—— ) )
x+1+{5 = 1+(2-1)*0,445/(0445+ (1 +2)/4) =1,372
4

OKBHBAJICHTHAs TOJIIIIMHA BTYJKH IS (IIaHIIA, IPUBAPHOTO BCTHIK:

8y =1{-[SD—I2) = 1,372*(11-0) = 15,1 Mmm

K-5.00.00.000 PP
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¢=05(Dap-(D+2-¢)-5) = 05%(551-(500+2*0)~151) = 17,95 mu

Pacuém nacpysok:
PaBHonelicTBytOIIas NaBIEeHUS:
Qg =0785 D3 -p = 0785* 5512%04 =9.533-10° H
Ycunue Ha TPOKIIAAKE B PACUETHBIX YCIOBHUAX, HEOOXOAMMOE TSI 00SCTICICHUS TePMETHIHOCTH:
Rp=n-Dg by-mp = 3142+s51%12+3%104] =2,493-10° H
Ycunue, He00X0IUMOE IS CMATHS TIPOKJIAAKH TP 3aTSKKE:
Poaw=053m-Dg by dey = 05%3142%551%12%69 =7,166-10° H

J L] o N3
N=¥n+¥s+¥3 b " +y3 b

Koaddpunmentsr xxéctrocTn 1 (I1aHIEBOTO COEIMHEHHS C KPBIIIKOH, HAarpy>KeHHOTO BHYTPECHHUM IaBICHUEM:!

= 0+0,675107 +0,6724-10° * 24,52+ 0,71-10° * 245> = 0,2123-10° mm/H

¥n—(Fp & +¥y H-b ! | .
ow=1- = 1-(0—(071-10°* 17,95+ 0,6724-10°* 24,5) *24,5)/0,2123-10° = 1,588
"

PacuérHas 6oaToBas Harpyska IpH 3aTsKKE, HGO6X0,Z[I/IM3H AJIA TepMETU3alluu B paC‘IéTHBIX YCIOBHUAX:

Po=o Qg+Ry =1588%953310+2,493-10' = 1,764-10° H

CYMMapHaSI miomanab CCUCHUA 60aTOB (H.IHI/IJ'IeI() 10 BHYTPCHHCMY JAUAMETPY p63L6H HJIM CCYCHUIO HAUMCHBIICTO AU a-
MeTpa:

A =n-fy = 29%0,22510° =0,006300 M*

Pacuérnas 6ontoBas Harpyska IpH 3aTsKKE, HeO6X0,I[I/IMa$I T o0xaTus MNPOKJIaAKN U MUHUMAJIbHOI'O HAaYaJIbHOT'O HATA-

JKEHUS 0OJITOB:

Feo = max [PDEK; 04 A [c]é”] = max{7,166:10° ; 0.4 * 0,006300 * 230 = 5,796-10°} =7,166:10° H

Pacuér 0e3 yuera CTECHEHHOCTH TeMIIePATYPHbIX JedopManuii

Pacuém o6onmos(mnunex):

KoaddummenT yBenndeHus 10IMycKaeMbIX HANIPsDKEHUH pH 3aTsxkke: & = 1,2
Koaddunment ycnosnii pabotsr: Ky, = 1

Koaddurment ycnosuii satsxku: Ky, =1

Jlommyckaemble HaNpspKEHUS U1 O0NITOB (IIITHIIEK) TIPH 3aTSKKe:

[off = 8 Ky Koy Ky [0l = 12%1%1%1%230 =276 MIla

BonroBas Harpy3ka B yCIOBUSIX 3aTSIKKH:

PI =mawB Bal = may,76410° 7,16610°} =7,166:10° H

VYcnosue IIPOYHOCTHU IIPH 3aATAKKE:

Tg = fi[ﬁ]ﬁl
g

P]‘l‘[
O = —& = 716610°/0,006300 = 113,8 MIla
fig
KpyTsiiuii MOMEHT Ipu 3aTskKe 60JITOB (IIIHIIeK) 6e3 cMa3ku IpH o5 < 120 MIla:

M

Po-d .
My =03 = 03%716610°%20/28 =153,6 Hw™m
1

Ipy HanmM4uy cMa3ku BenmunHa M, cHikaercs Ha 25% u cocrapnser 0.75*M,, = 1152 Hm
113,8 MIla < 276 MIla, YcaoBue NpoYHOCTH BHINOJIHEHO
Jlommyckaembie HaMPsHKEHUS st 00ITOB (IIIMUAIEK) IPU PACUETHBIX YCIOBHSAX:

JIuct

K-5.00.00.000 PP 041
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[oF =KFP'K§E'KW'['3]E = 1*1*1*2285 =2285 Mlla

Bostoast Harpy3ka B pacuéTHBIX YCIOBUSX:

PP =P +fl-w)Qy = 716610° +(1-1588) *9,533-10° = 6,605-10° H
YcnoBue MMPOYHOCTHU B pvaéTHLIX YCJIOBUSAX:

PP
Tgq = ﬁiﬁ [UE
g

PP
Ogz = —— = 6,605-10°/0,006300 =104,8 MIla

fig
104,8 MIla < 228,5 MIla, YcjoBue MPOYHOCTH BbITIOJTHEHO
BonroBast Harpy3ka B yCIOBHSX 3aTSKKU:

PI =maxP, | Bal = max/1.76410° 7,16610°} =7,166-10° H

YcnoBue MpOYHOCTH TIPH 3aTAKKE:

Tg = fi[ﬁ]ﬁl
g

P]‘l‘[
Og = —— = 7,166:10°/0,006300 = 113,8 MIla
fig
KpyTsmmit MOMEHT mipH 3aTsDKKe 00ITOB (IIIuiiek) 6e3 cMa3ku pu o6, < 120 Mlla:

M

Po-d .
=03 = 03%*7,16610°*20/28 =153,6 Hw™m
1

My

Ipy Hanmu4uy cMa3ku BenmuynHa M, cHIxKaeTcs Ha 25% u cocrabnser 0.75*M,, = 1152 H ™

Pacuém omeemnozo pranya:

Koadpduument, yautsiBaromuii n3rud Tapenku (raHa MexX Iy IITAIbKaMHE:

<
=
[a]
=
i = max{l; (3,142*600/28/(2*20+6*40/(3+05)"3} =1
=
=
S
= PacuérHplil n3rubdaronyii MOMEHT, AeHCTBYIONINH Ha (hIIaHell TIPH 3aTKKE:

. MM™=0Cg P b = 1%716610°%245 = 1,756:10* Hm
¥
>
q *
<! L = (D+2-|:}HPH(D +2-c0 220 (8 —¢) = 500+2*0npu (500 +2*0) >20*(22-0) =500 mm
g‘; MepI/II[I/IOHaJ'ILHoe H3rUOHOE HAIIPSPKCHUE BO BTYJIKE B YCIIOBHUAX 3aTAKKHU B CCHCHUUN S1:
= -
<! O] = ———————~ = 175610/ (1002 * (22 6)° *500) = 136,9 MIla
" A (51 - I::I -D
E Pazmam)Hoe HaMPps>KEHUE B TAPCIIKE B YCIOBHUAX 3aTAKKU:
z o L3y htly
% Op=———> —— DM = (1.33%08379 %40 + 74,16) / (1,002 * 40% * 74,16 * 500) * 1,756-10" = 35,06 MIla
/A i-h*1;-D
g
< 2

1 E41gK
E fy = —— | 083 +5.72 g—g =1/(1,28-1) * (0.69+5.72 * 1,28% * 1g 1,28 / (1,28*-1)) = 8,085
a KE-1 K--
Q
S|
E
S 2
= fr= Kj +1 =(1,282+1)/(1,28°-1) = 4,133
E° -1

=
of <
=l <
% E Jluct
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Opr)KHOC HaprDKeHI/Ie B TapeJ‘IKe B yCHOBI/IﬂX 3aTAXKKU:
By M

h* D
VYcnoBue cTaTU4eCKOM MPOYHOCTH NPH 3aTKKE B cedeHuu Sy (1. 8.5.1):

max {7 +o%) it ok o

tax [H‘ +-:7“ﬁ|; |U’{‘ +u:f’}‘|} = max{[136,9 + 35,06|; | 136,9 + 32,54} = 171,9 MIla

o = —fg-of = 8085*1756:10"/ (40°* 500) — 4,133 * 35,06 = 32,54 MIla

Jormyckaemsie o0mue MmeMOpaHHbie 1 M3ruOHble HanpspkeHus (. 8.10 TOCT P 52857.1):

[o]" =1_5.[.3]$” = 15*153,1 =229,7 MIla

Kp-[of" = 1%2207 =229,7 MIla

171,9 MIla < 229,7 MIla, YcjoBue NPOYHOCTH BHINOJTHEHO

PacuérHpIii m3rudaronii MOMEHT, JEHCTBYIOIINI Ha (UIaHel IPH PaCYETHBIX YCIOBHAX:

MF = Cp -max E RO o M | e] = 1 *max{6,605-10° * 24,5 + 9,533-10" * 17,95; |9,533-10* | * 17,95} = 1,789-10* H m

MepuanoHaabHOE M3THOHOE HAIPSHKEHHUE BO BTYJIKE B PACUETHBIX YCIOBHUIX B CEUCHHH S1.
IIF
of = ———=— = 1,789-10"/ (1,002 * (22 - 6)* *500) = 139,5 MIla
A (51 - I::I D
PanuanbHOE HaNpsiKeHHUE B TapeIIKe B PACUETHBIX YCIOBHSAX:
133 - pg b+l P
Ah?l,D

OxpyXHOE HapsHKCHHUE B TApEJIKe B PaCUETHBIX YCIOBUSIX:

ok = = (1.33*0,8379 * 40 + 74,16) / (1,002 * 402 * 74,16 * 500) * 1,789-10* = 35,74 MIIa

WIE
ok = E"‘;—— bz oB = 8085*1,789-10° (40°* 500) - 4,133 * 35,74 = 33,16 MTla
h*-D
o MepuauonanbHOe MEMOpPaHHOE HANPSDKEHUE BO BTYJIKE B PACUETHBIX YCIOBHSIX B CCUCHUH Sy
s
= ob . = U = 9,533-10°/ (3,142 * (500 + 22) * (22— 6)) = 3,633 MII
= m_ﬂ-IID+s)-|:s—c)_' @3 ( )*(22-6)) =3, a
) 1 1
E YcioBHE CTaTHIECKOM MPOYHOCTH B PACUETHBIX YCIOBHSAX B CEYCHUH Sy
é thax “u:ll:'—ujim +G%|‘, Ff—ﬁim +U% |', +:11:' +|3Em |}£ Er -[G]M
F_P p||-F_ P ol e, - } _ max{|139,5 — 3,633 + 35,74; |139,5 — 3,633 + 33,16|; |139,5 =
= ma “31 ohn + ok} [o] - ol +oRf T+ ok || = 15055 171,6 MITa
1)
2 Jomyckaemsle obmue MmeMOpaHHbie 1 M3ruoHbIe HanpsokeHud (1. 8.10 TOCT P 52857.1):
ol
& [o]. =1.5[a]y = 15+1269 =190,4 MIla
m
T
~
2 Ky -[o], = 11904 =190,4 MIIa
M 171,6 MIla < 190,4 MIla, YciaoBue NpOYHOCTH BHINOJTHEHO
=
=
8 S
M F=maxd|{+a =max{2,855/(1+1); 1.0} =1,427
1.0
o
§ MepuaroHanbHOE H3THOHOE HANIPSHKCHUE BO BTYJIKE B YCIIOBHSX 3aTSXKKU B CCUCHHH Sp!
= oy =f off = 1427*1369 = 1953 MIla
E YcnoBue cTaTHUECKON MPOYHOCTH MIPH 3aTsDKKE B ce€UeHUH Sp (1. 8.5.2):
20
é( ol <13 ol
Jomyckaemble cyMMapHBIE 00IIIHe ¥ MECTHBIE YCIIOBHBIE YIpyrue MeMOpanHble u u3rnOHbie Hanpspkerus (. 8.10 TOCT P
- 52857.1):
=2
<]
=l <
% E Jluct
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O =3[0 = 52 =450 M

13 .[,j]ﬁﬂ = 13*4594 =597,2 MIla

195,3 MIla <597,2 MlIla, YcjoBue MPOYHOCTH BbITIOJTHEHO
MepuanoHaabHOS H3TUOHOE HATIPSHKCHUE BO BTYJIKE B PACYETHBIX YCIIOBHSIX B CEUCHUH So!

.31; =f ..3113 = 1,427*139,5 =199,1 MIla
MepI/IILI/IOHaJ'ILHoe MeM6paHHoe Halps’)KEHUE BO BTYJIKE B paClIéTHbIX YCJI0BUAX B CCUCHUU So-
o = Qg
piing
n-[D+sg) [5y - ¢

Oxpy’kHOE MEMOpPaHHOE HAIIPSDHKEHUE OT JCHCTBYSI AABICHUS BO BTYJIKE B PACUETHBIX YCIOBHUAX B CEUCHHUH Sg!

= 9,533-10*/ (3,142 * (500 + 11) * (11-6)) = 11,88 MIla

r p-D
o =—— = 04*500/(2*(11-6)) =
Omo 2_(50 _c) @2*( )) =20 MIla

YcnoBue CTaTHYECKOH MPOYHOCTH B PACIETHBIX YCIOBHSAX B CEUCHUH Sp!

07 ok ihgm -cl,?mllg 1.3 [z ]

. . _ 99,1 + 11,88]; |0.3 * 199,1 # 20|; |0.7 * 199,1 + =
thax “UP o | P.E b ot | F.T ob + {UP e ]] = max{|L
i (mm i O a (mm Oma (11,88 — 20)[} 211 MIla

Jonyckaemble cyMMapHble 00IIME U MECTHBIE YCIOBHBIE yIIpyrue MeMOpaHHble U n3ruoubie Hanpspxenust (1. 8.10 TOCT P
52857.1):

»

P P
03 op X000 [

P P
max [|Ijn o

[o]s =3 [cly = 3*1269 =380,7 MIla

13.[a]y = 133807 =494,9 MIla

211 MIla < 494,9 MIla, ¥YcjioBUAe MPOYHOCTH BBINOJIHEHO
VYcnoBue CTaTUueCcKOi MPOYHOCTH B PACUETHBIX YCIOBUAX B CEUCHHH S

max {FEM Ugm |]£ [ﬁ],;,

< -

&

[a]

=

S i i _ ) —

- i {[o e} = maxz0s 1288} = 20 MTTa

Q

E{ 20 MITa £ 126,9 MlIla, YcaoBHe NPOYHOCTH BHIMOJTHEHO

o VYcioBue CTaTUUECKON MPOYHOCTH TPH 3aTSDKKE IS TAPEIIOK:
i (patpaers b

= [

d max | PR | [oF | = max(35.061; 132,541} = 35,06 MITa

2

E Kp-[oly = 1+1531 =153,1 MIla

- 35,06 MIla < 153,1 MIla, ¥Yc/i0BHe MPOYHOCTH BbINOJHEHO
-z YcnoBue cTaTUUECKON IIPOYHOCTH B PACUETHBIX YCIOBUSIX AJIS TAPEIIOK:
o pllrp

E thas [|GR " FT ”5 Er '['3]:1-

2

E: max | T |] = max{|35,74]; | 33161} = 35,74 MITa

«

dl Kr[o], = 11269 =126,9 MIla

= 35,74 MIla < 126,9 MlIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO
g

E[ HKécmkocmo ¢hnanya:

= VYroi noBopoTa (IiaHIa B PaCYETHBIX YCIOBHSIX:

=

ol <

Rl <

% E Jluct
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20

== I,IF Ty E” - 1,789-10* * 0,71:10° * 1,99-10° / 1,866-10° = 0,1355 °©

E

JlomyckaeMblit yroi moBopoTa (iaHra:

[®] =0,3688 °

KoadpduumenT yBenndeHus 1omyckaeMoro yria mosopota ¢uanmes: Kg = 1
YcoBUe BBIMOIHEHHS )KECTKOCTH (PIIaHIEB:

@< Ky [®] =1*0,3688=0,3688 °

YcaoBue #kECTKOCTH BBITIOJTHEHO
B cooterctBuu ¢ n. 4.7 TOCT P 52857.4-2007 nomyckaercsi HE yIUTHIBaTh HArPY3Ky OT TEMIIEpaTypHBIX AehopMaruii
MIPY BBINIOJHEHUU YCIOBUS:

max fty : by te 2100 °C

max{tq,;txp; ts}' =max{144; 144; 127,5} = 144 °C

Pacuer ¢ yyeToM ycuimii OT TeMInepaTypHbIX JedopmManuii He IPOU3BOAUTCH.
B coorerctBuu ¢ 1. 4.7 TOCT P 52857.4-2007 morryckaeTrcsi He yIUTHIBATh HATPY3Ky OT TEMIEPaTYPHBIX IehopMaIiiii
TIPH BHITTOJTHEHUH yCIIOBHSA:

< % -h'(tq: —EDDC)""I'BP g '(tl‘P' _EDDC)—I 201
Chg -[h+h3;.]-it5 _EDDCJ

] ]
g -h-l[tq, - 20 C)"‘ Cyp lug '(tnp -0 C)_l =/0,1248-10"* * 40 * (144 — 20°C) + 0,1204-10"* * 37 * (144 — 20°C)] / =
g [h+h@ ] its B EDDCJ [0,1337-10** (40 + 37) * (127,5-20°C)] - 1 0,05827

Pacuer ¢ yuyeTom ycuimii OT TeMnepaTypHbIX JedopmManuii He IPOU3BOAUTCH.

Pac4yéT KpbIWKU Ha NPO4YHOCTb U ycTonumBocTb no NOCT P 52857.2-2007

Koadduruent ociaabnenus st JTHUI, He UMeromx oTBepeTrii Ko = 1.0

Temneparypa ¢nanua (kosbla), ty: 144 °C

«
§ Ceoiicmea mamepuana KpoluiKu
= Jomyckaemsie HanpspkeHUs i Matepuana 091 2C npu remnepatype T = 144 °C (pacuéTHble yCIIOBHSI, KOPPO3HOHHAS
§ cpena, rpymma ammapata II1, IV):
E( [6]= Min( Rex/ N1; R/ Ng) = min{232,1/1,6; 424,6/2,6}= 145,1 MIla
é Mopynb nponosnbHo# ynpyroctu aist marepuana 0912C npu remneparype T = 144 °C:
Ep= 1,866:10° MIla
é’ Koaddunuent nuneitHoro pacimupenus s matepuana 09T2C mpu temneparype T = 144 °C:
= 0= 0,120410% °C
< Jonyckaembie Hanpspkenus i Matepuana 091 2C npu temneparype T = 20 °C (pacuéTHbie ycIoBHsl, KOPPO3UOHHAS Cpe-
Eﬁ na, rpymma ammapata I11, IV):
= [6]%= Min( Rex/ Nt; Ry / Ng) = min{280/1,6; 440/ 2,6}= 169,2 MIla
< Mopayns npononbHo# ynpyroctu st marepuana 0912C npu temneparype T = 20 °C:
2 E?,= 1,99-10° MIIa
=
§ ﬂnuma U KpvliiKu ¢ OONOJIHUME/IbHBIM KpaeeviM MOMEHMOM, HAZCPYIHCEHHbIE U3~
o ObImouHbIM Oag1eHUEM
. PaBHoOzeiicTBYIOIIIAs JABIEHUS:
&
< 2 4
&t _ o Pa — 04%3142% 5512 =9,53810
= Qg =p- y) = 0,4*3,142*551%/4 H
g
= _ 1
é ! 20 g0 g20 _ 1/(0+0,675107 *2,18:10° / 2,131-10° + (0,71-10° * 1,99-10°1 = 4,474-10°
T + Ve - £ 4 Vo B + Vg - Tl w2 T 1866:10° +0,6724-10° % 1,99-10°/ 1,866-10° ) * 24,5%) H/mm
g
=l <
% E Jluct
o
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Harpyska ot TemneparypHbIx f1edopMaruii:

4,474-10° * (0,1204-10* * 37
* (144 — 20°C) + 0,1248-10% * =

vy b -0k ag v g - 2000w e n ) e - 200 = a0 ged 20y 2,886:10°
0,1337-10** (37 +40) * H
(127,5 - 20°C))
Pacuérnas GonroBas Harpy3Ka IpH 3aTsDKKE, HE00X0AuMas U TePMETH3AIUH B PACUETHBIX YCIIOBHISIX:
% 104 0 = 105
% Qg +Fp 1,588 *9,533-10" + 2,493-10* = 1,764-10 5
Foy = max o Q, +Ry -0Q, =max{ ;558 *9,533-10" + 2,493-10" - 2.886-10° = 1,475-10° = 1,764:10° H
BbonToBas Harpy3ka B paCU€THBIX YCIOBMSX:
r_plt _ 7,166-10° + (1 1,588) *9,533-10' + = 6,894:10°
PE=Fs +0-a)Qp+Q: = 2,886:10° ( ) H
Pg
W=_— =6,894-10°/9,538-10* =7,228
QU
D
143y { : - 1]
LIl =0.41*[(1+3*7,228* (600/551-1))/ _
Kg=041- 5 (600 / 551)]2 =0,6723
3
Den
[TonpaBouHsIil kK03 bUIMEHT As Jomyckaemoro aasiaenus K, = 1.0
Jonyckaemoe naBiacHue:
2
[p] = i o] - K, =(87-7.1]/[1*06723* 551])°* 1451 *1*1 = 0,9449 MIla
Kq K Dp
0,9449 MIla > 0,4 MIla
3aknroueHue: Y cJaoBHe NMPOYHOCTHU BBINMOJTHEHO
o JIHuwa u Kpovluiku, HazpysceHHvle U30bIMOYHbBIM 0A81eHUEM
= PacuérHas TonmmuHAa CTEHKH ¢ YIETOM PHOABOK:
=
3 3
2 sptC=Kg Ky Dp l—————+C =06723*1*551 *(04/[1*1451*1])"* +7,1 = 26,55 mm
£ 9-[0] K,
= 26,55 MM < 37 mm
3aknoueHue: Y cja0BHe NMPOYHOCTHU BBINMMOJTHEHO
& D3
Sl K;=0% -1 =0.8* [600/551 - 1] =0,2386
=¢ D
2 CII.
2 P; P 2
= b= max g = max{6,894-10° 1 145,1; 7,166-10°/ 169,2} = 0,004753 m
[Ij] a0
- [5]
Z‘ PacuérHast TONIIMHA KPBIIIKK B MECTE YINIOTHEHHS C YIETOM MPHUOABOK:
m
E —_ K ‘:I:' . I:I 6 q:, —_ * 12. * —_
o S + 0= max K g ofd @ i+ =max{0,2386 * 0,004753"%; 0.6 * 0,004753 / 551} + 7,1 = 23,55 MM
< CII.
™
M 23,55 MM < 37 MM
3axirodeHre: Y cJIOBHe MPOYHOCTH BBINOJTHEHO
<
s . D
=6 K;=0% |—-1 =08*[600/563-1]*2 =0,2051
= 7 D
= 2
E Pacuérnas TommrHa BHE 30HBI YIUIOTHEHUS € YIETOM NPHUOABOK:
S[ ' I:Iﬁ 12
= Sap + 0= max s Ky 'NJE',D—":I:' +¢ = max{0,2051 * 0,004753"%; 0.6 * 0,004753 / 563} + 7,1 = 21,24 Mm
2
= 21,24 mm <31 MM
sl =
=l <
% E Jlucr
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

3aknroueHue: Y cJI0BHe NMPOYHOCTH BBINNOJIHCHO
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

daanneoe coequmuenue DN300

PacuéT Ha npo4yHOCTHL M repMeTudHocTh o ASME VIII-2

UcxogHble AaHHbIe

Tun gnanna:
Hcnonnenue:
Temnounszomsuus: Her
CBOOOIHBII/UHTETPATHHBII: -

Juametp 60omnroBoit okpyxHocTH, C: 450 MM
Jdannble nepBoro ¢guaHna (KoJabla):

CMEXHBIH 311EMEHT:

Marepuain CMEKHOTO 2JIEMEHTA:
Martepuan ¢uania (KoJabIa):

HapyxHsriii quametp ¢uanmna (Kombia), A:
TommuHa dhaanna (Koipna), t:

Cymma nipu6aBok, c:

Brensist koppo3us ¢uiaHna, cs:
Buyrpennnii nuametp ¢uanma, B:

JliiHA KOHUYECKOW 9acTH BTYJKH, h:
JInvHa MUIHHIPWYECKON YacTH BTYJIKH, hy:
TonumHa HUITHHIPUYECKOI YacTH BTYJIKH, go:
TonmuHa KOHNYECKOH YacTH BTYJIKH, g1

Pannyc nepexona, 1:
Jannble BTOPOro gpuianua (koJbua):

CMeXXHBIH HIIEMEHT:

Marepuan CMEKHOTO 3JIEMEHTA:
Marepuan ¢nanna (KoapLa):

Hapyxus1ii anamerp dnanna (konbua), A:

Tommuaa dhnanmna (koibma), t:

IIpuBapHbIe BCTBIK

BLICTyH'BHaZ[I/IHa

Itynep B DN300
09I"2C (KI1245) Gr.
09I"2C (KI1245) Gr.
510 MM

42 MM

6 MM

0 MM

301 MM

47,5 MM

22,5 mm

14,5 mm

33,5 MM

5 MM

0912C

09I2C (KI1245) Gr.
510 MM

42 MM

Wzm) Jlucr Ne moxym. [omn. | Hara
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

CymMma npubaBoK, c: 3 MM

Breninss kopposus ¢aHua, cy. 0 MM

Buyrpennnii nuamerp ¢uanma, B: 301 MM
JlmHa KOHMYECKOH 4acTH BTYJIKH, h: 47,5 Mmm
JImMHa TMTHHAPUYECKOM YaCcTH BTYIKH, hy: 22,5 Mm

TonmuHa MUIHHAPIYECKON JaCTH BTYJIKH, go: 14,5 MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, g1 33,5 Mm
Pagunyc nepexona, r: 5 MM
HImnabku:

Marepuan: 35X

Hapyx#sriii auamerp, dp: 30 MM
KomnnuecTBo, n: 16

PannanbHas kopposus kpenexa, ¢, 0 Mm

IIpoxknanka:
Marepuan npoKJIaaKH: CripanbHO-HaBHUTAasI C JICHTOW M3 HEpPIKABEIOIIEH CTanu
Tommuna, h,: 3,2 MM

Hapyxwusiii nuamerp, OG: 363 mm

Buyrpennuit quamerp, IG: 343 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciioBust HATPYKEHUSA:

PacuéTtHoe oceBoe pacTsaruBatoniee ycuiue, F: 1,09-10° H
PacuérHerii usrubaronmii MoMeHnt, M: 1,329'104 Hwm

PacuérHoe BHyTpeHHee n30pITouHOE nasienue, p: 0,4 MIla
PacuérHas TemMnepaTtypa JIeMEHTOB COCAMHEHHS:

Temneparypa ¢nanna (kossna), ty: 144 °C
Temnepatypa ¢uanna (konbLa), ty: 144 °C

Temneparypa 6onToB (Lmuiek), ts: 127,5 °C

Ceoitcmea mamepuana 60a1moe (uinujiekx)

Jormyckaemble HanpspkeHUs Uit Matepuana 35X npu temneparype T = 127,5 °C (pacuéTHble ycIoBHs):

Sp=min{Re® / N0, R / Ngo; Re / N1; Ry / Ng}=min (590/4; 736/ 5; 558/ 1,5; 715/5)= 143 MIIa
Monyms mpomonsHON ynpyrocTs At Matepuana 35X npu temneparype T = 127,5 °C:

Es= 2,083-10° MIla

Koaddumment nuneitHoro pacuupenus s marepuana 35X npu temmeparype T = 127,5 °C:

as= 0,1206-10* °C

Jonyckaemble HanpspkeHus Ut Matepuana 35X npu tremnepatype T = 20 °C (pacuérHble yciIoBus):
S.=min{R:% / nrz0; Ry / Nggo; R / ny}=min (590/4; 736/5; 590/ 1,5)= 147,2 MIla

Monyns npofonbHO# ynpyrocty juia Mmatepuana 35X npu remnepatype T = 20 °C:

E®= 2,15-10° Mlla

Iloamnuce 1 narta

Ceoitcmea mamepuana cmexrcrnozo rnemenma aanya 1 IlImyuyep B DN300
Jomyckaembie Hanpspkenus 1yt Matepuana 091 2C (KT1245) Gr. mpu temmneparype T = 150 °C (pacuétHbie ycIoBus):

Snor= Min( Rer/ nr; Ry / ng) = min{202,1/15; 440/ 2,4}= 134,7 MIla
Jonyckaemble Hanpspkenus 1 Marepuana 0912C (KI1245) Gr. npu temnepatype T = 20 °C (pacu€rHble ycaoBusi):

Sngr= Min( Ry / ny; R/ ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla

JIuct
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Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

Cesoiicmea mamepuana cmexcHozo Inemenma gaanya 2
Jomyckaembie Hanpspkenus 1uia Matepuana 091 2C npu temneparype T = 144 °C (pacd€THble yCIOBUsA):

Snoz= 171,7 MIla
JHomyckaemsre HanpspkeHus 1yt Matepuana 091 2C npu remnepatype T = 20 °C (pacu€THbIe YCIOBUS):

Snez= 196 MITa

Ceoiicmea mamepuana aranya (koavya) 1

Jonyckaemble Hanpspbkenus i Matepuana 0912C (KI1245) Gr. npu temnepatype T = 144 °C (pacuéTHble YCIIOBUS):

Sier= Min( Rex/ nt; Rn?® / ng) = min{203/1,5; 440/ 2,4}= 135,4 MITa

Monyns npononeHO# ynpyroctu st Marepuaia 0912C (KI1245) Gr. npu temnepatype T = 144 °C:

E;= 1,866:10° MIla

Koa¢pduuument muneitnoro paciupenus it martepuaia 0912C (KI1245) Gr. npu temmneparype T = 144 °C:

o= 0,1248-10™ °C

Jonyckaemble Hanpsokenus 1 Matepuana 0912C (KI1245) Gr. npu temnepatype T = 20 °C (pacu€rHble ycaoBusi):
Su= Min(Rey/ ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla

Monyns npononpHO# yapyroctu s Matepuana 091 2C (KI1245) Gr. mpu temmepatype T =20 °C:

E®= 1,99-10° MIla

Ceoiicmea mamepuana aanya (koavua) 2

Jonyckaembie Hanpspkenus i Matepuana 0912C (KI1245) Gr. npu temnepatype T = 144 °C (pacuéTHbie ycIoBuS):

St2= MiN( Rex/ Nt; R2 / Ng) = min{203/1,5; 440/ 2,4}= 135,4 MIla
Monyns npononbHO# ynpyroctu st Marepuana 091 2C (KI1245) Gr. npu temnepatype T = 144 °C:

E,= 1,866:10° MIla
Koadpduument nuneiinoro pacmmpenns ainsd matepuana 0912C (KI1245) Gr. mpu temneparype T = 144 °C:

o= 0,1248-10™ °C
Homnyckaembie Hanpspkenus 1t Mmatepuana 0912C (KI1245) Gr. npu temneparype T = 20 °C (pacu€tHble ycioBus):

Sgo= mMin( Ry / ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla
Monyne npomonsHo# ynpyroctu s marepuana 0912C (KI1245) Gr. npu remnepatype T = 20 °C:

E®,= 1,99:10° MIla

Pacuémmnvie napamempul nepeozo ¢pranya:
Buyrpennnii nuamerp ¢raHma (¢ yaeToM KOPpO3UH):
BE=FB+2.¢ =301+2*6 =313 Mm
JlmaMeTp BTYJIKH ¢ y4eTOM KOppo3uH (A (praHIeB, IPUBAPHBIX BCTHIK):

gp =gp-°¢ =145-6 =85mm

Boubiuii quamMerp KOHUYECKON BTYJIKHU C YY€TOM KOPPO3HH:
g1=gp-t =35-6 = 27,5 Mmm

TonuuHa (aHia, ¢ y4eToM KOPpPO3UH:

t=t-po; =42-0 =42 MM

Pacuémmnvie napamempol émopozo granya:
BayTtpennuii ntuamerp anmna (c yueToM KOPpO3HN):
BE=B+2-¢ =301+2*3 =307 mm

JuaMmeTp BTYJIKH C YUETOM KOPPO3KH (171 (IaHLEB, MPUBAPHBIX BCTHIK):
gp=gp-¢ =145-3 =115mm

bonpimit inaMerp KOHUYECKOH BTYJIKU € y4eTOM KOPPO3HUH:

gl = gl— r =335-3 = 30,5 MM

Tonmuaa danma, ¢ y9eToM KOPpO3HN:
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t=t-c; =42-0 =42 MM

Xapakmepucmuku npoKIaoKu:

Koadhpu- YcnoBHbI MO-
N laBiieHuE Jlommyckaemoe ynenb-
Tun u Matepuai mpo- [Ipokia o4YHbIN IIUEHT 00Ka- |aynb cxatus £y,
KIaIKHA ko3 duruent, m poxarus, y, froe nasnerme [q], THaK MlIIa
’ MI1a MITa
CrinpaipHO-HABUTAS C 3 69 - — =
NEHTON U3 HEpIKaBEIOLEH
cTanu

upwrHa, nconb3yemast IS OTIpeiesIeH s 0a30BO KOHTAKTHOM ITMPUHEI IPOKIIAAKH Yepe3 by, Ha OCHOBAaHUH BO3MOXKHOM
KOHTaKTHOW IMUPUHBI MPOKIAJKH:

M= 08 -6 =(363-343)/2 = 10 MM
2

bazoBas koHTaKTHAS IMUPHUHA TPOKIIAAKH:

};.D=_ =10/2 =5 Mm
2

JlnaMeTp OKpy>KHOCTH NMPUIIOKEHHUS PEaKLIUU CO CTOPOHBI IMTPOKIIA KU
Eciu by < 6 MM, G paBHO cpeHEMy AMaMETPy KOHTAKTHPYIOIIEH MOBEPXHOCTH MPOKJIAIKH.

0G +max {B;B%, 10}
2

]_HI/IpI/IHa, HCIOJIb3yeMast 1Jid ONPCACICHUA 0a30BOIi KOHTAKTHOM HIWPHUHBI IIPOKJIAAKHN YEPEC3 bo, Ha OCHOBaHHUH BO3MOXKHOM
KOHTaKTHOM ITHUPUHBI IPOKIIAAKU:

o= =(363 + max{301; 301; 343}) /2 =353 MM

H = @ =(363-343)/2 =10 MM

bazoBas xoHTaKTHas IMHpHUHAa MPOKIAAKU:

bE':% =10/2 =5 Mm

JlnaMeTp OKPY>KHOCTH MPHJIOKCHUS PEAKIIUH CO CTOPOHBI ITPOKIIAIKH:
Ecmu by < 6 MM, G paBHO cpeHEMY JUaMETPy KOHTAKTUPYIOMIEH TTOBEPXHOCTH MPOKIAJKH.

06 +max {5, B, 16
2
O¢ddexTnBHAST KOHTAKTHAS MIUPHHA TPOKIIAIKH:

by <6

0 =(363 + max{301; 301; 343}) /2 =353 mMm

h i €Clin MM

25, I'bn €CJIn bD > 6 MM =5 MM

h=

Pacuém nacpyzok
TIpoekTHast 6OITOBas HArPYy3Ka IS PACYETHBIX YCIOBHUH (/151 HECAMOYIIJIOTHSFOIIUAXCS MPOKITAI0K):
W, =07850% p+2b-m-CG.mp =0785%353*04+2%5%3142*353*3*04 =5,24410° H
Benuuunna pacTsruparoiieil BHEIIHEH CUIIbL:
F, =1,0910° H

CxUMaroNMMU Harpy3KaMu MpeHeOperaroT, U B 3TOM citydae F mpupaBHUBAETCS HYIIO.
Bremnuii n3rubaromnmii MOMEHT:

Mg =1,329-10* Hwm

W, =nb Gy =3142%5%353%69 =3,826:10° H

06111391 pac4ueTHad mioaab CCYCHUA 00JITOB:

JIuct
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W, +F, +
& = max ;
Shu:u

Wgs 4 4 4 5 2
= max[(5,244-10* + 1,09-10° +4* 1,329-10* | 353) / 143; 3,826-10° /1 147,2] = 0,002599 m

.

Juamerp ceuenust 6oira (IIMUIBKH) C y4ETOM KOPPO3HH:

dpe =30 Mm
[Tnomans cewenns O6onta (IIMMIBKH) (IO BHYTPEHHEMY JHAMETPY PE3bOBI C YIETOM KOPPO3UH):

fs =0,52-10° m?
HJ’IOIlIaL[L nonepeqﬂoro CCUCHUA 60J'ITOB I10 BHyTpeHHeMy I[I/IaMepr pe3L6LI NiIn MI/IHI/IMaJ'ILHOMy )maMepr CTep)KHSIZ

Ay =n-f, =16%05210° =0,008320 m*

Pacuém o6onmos(uununex):

YcnoBue mpoYHOCTH OOJITOB:

An <Ay

0,002599 M” < 0,008320 M
VYciioBHE NPOYHOCTH BBINOJTHEHO

Pacuém nanpasxcenuit nepeozo garanya:
PaBHoeiicTBYOIIAs TABJICHUS Ha BHYTPCHHEH MOBEPXHOCTHU (IIaHIA:
Hp =0785-B%.p =0785*318%04 =3,076-10* H

IInego momenTa JJIA CHUJIbI HD ((i)HaHLILI HUHTCIPAJIbHOI'O TUIIA, WJIN APYTUC, paCCUUTBIBACMbIC aHaJ'IOFI/I‘IHO)Z

hp = C-B-81 —(s0-313-275)/2 = 54,75 um

PaBHOzelCTBYIOIAs NaBIICHU:

H=0785 0% p =0785*353%04 =3913-10' H

Paznnma Mexxy o01iei paBHOIEHCTBYIOMICH TaBICHUSA U PaBHOACHUCTBYIOIICH Ha BHYTPECHHEH MOBEPXHOCTH (hIaHIA:
Hy=H-Hp =391310' -3076:10" = 8365 H

PagnansHOE paccTosiHME OT PEeaKIMU MPOKIAIKH 10 OOITOBOM OKPYKHOCTH:

C-G

hy = — =(450-353)/2 = 48,5 Mmm

IInedo nns Harpy3ku Ht (MHTErpanbHble (UIaHIlb], a TAaKXKe UHBIE, PACCYUTHIBAEMbIC aHAJIOTHYHO):

1{C-B
hy=—

20 2
Harpy3ka Ha npokiaaky (pa3HuIa Mexay MpOeKTHOW O0NTOBON HArpy3KOH U paBHOJEHCTBYIOIIEH AaBJICHUS ), B pacuéT-

HBIX:

+hGi| =1/2 * [(450 - 313) /2 + 48,5] = 58,5 Mm

Hy=W,-H =524410' -391310' =1331-10° H
BonToBoii unTeppan:

B = mC _3140%450/16 = 88,36 MM
1

HomunanbeHeri tuameTp 6onTa:

a=d, =30Mm
KoaddunmeHt 601ToBOr0 MHTEpBaa:

Bgp = maxdl; Bs = max{1; (88,36 / (2 * 30 + 42))*2} =1
2-a+t

¥ - Bl =275/85 = 3,235
g
En
Koadpurment
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h, = fE:-gu =(313*8,5)*2 = 51,58 mm

Xy = hi —475/5158 = 0,9209
]
Koa¢pduuunent nanpspxennit (Tabnuma 4.16.5):
F =0,7049
Pacuernpie k03¢ HUITEHTHI:
F
g = . =0,7049 /51,58 =0,01367 1/mm
a
Ko =510/313 =1,629
E
2
o BT 0+4855246 IgK)-1 _ (1,629%* (1 + 8.55246*1g 1,629) — 1)/ ( (1.0472 + 1.9448 * 1,6292) * (1,629 - 1)) = 1,655
il 0472 +1 D448 -sz (K -1
2
U= K d+8.55246 IgK) -1 = (1,629% * (1 + 8.55246 * 1y 1,629) — 1) / (1.36136 * (1,629 - 1) * (1,629 -1)) = 4,562

136136 (K% -1 (K -1)
Koapduuunent nanpsoxennit (Tabnuua 4.16.5):

V =0,07960

Koa¢pduument d muis mHTETrpaibHbIX (IIaHIEB:

a=2 h, g2  =4,562/0,07960 * 51,58 * 8 5° =0,2136:10° »°
v
te+l  t?

L= +—— =(42*0,01367 + 1)/ 1,655 + 42°/0,2136:10° = 1,298

MoOMeHT nHepuuu cedeHus (JiaHna npu u3rude (MHTerpagbHbIe QIaHIbl C BTYIKOH):

2
o D0ET4-L-gh ho B _ 0874+ 1208%85%5158*313/007960 = 0,1662-10° w*

«
5 v
=
= Gz = 0.5 [gy +21) =0.5* (8,5 +27,5) =18 Mm
I3
= Ap =03 [4-E) =05 * (510 — 313) =98,5 MM
= Taxk xak = we
; Ay =Ay = 98,5 MM
g _
- By = =42 MM
2 4
o0 311 Eg 1 |Bg =(98,5* 42%) * [1/3-0.21 * (42/98,5) * (1 - _ 105 4
= Km={ﬁ.ﬁ.'33)' E-U-El'[a]' I_E{H 1112 * {42/ 98,5}] =0,1781-107 ™
2 _
é Cp=h =475 mm
=
) Do =0 =18 Mm
= D g
3
e 4 7
K _E: Dk ) 1__1|;|5. Dpe | 1_1_. Doe :(47,5*183)*[1/3:1—1.05*(18/47,5)*(1— =(-0,1787-10°
Ch = e EDey T _Cc 102 _Cu: 1/192 * {18/ 47,5}%] )
5 ! i
=6 [onspHBI MOMEHT cedueHus ¢uiaHmna (MHTerpaIbHbIe (BIaHIbI, IUIOCKHE (HIAHIBI C BTYIKON):
=
g I, =K g +Kp =0178110° +(-0.1787-107) =0,1763-10° m*
= KommoHeHT IpoeKkTHOro MOMeHTa Ha (pJiaHIle, Kak pe3yibTaT AeHCTBUS BHEITHETO M3THOAI0Iero MOMEHTa H/HITH 0CEBOH
) CHJIBL:
=
5
ol <
Rl <
% E Jluct
o
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l I } [ hy, } =4*1329-10" * [0,1662-10° | (0.3846 * 0,1763-10° + 0,1662-10° = 6670 H
My, =4-Mg- '

0354 T, +1 | | T2 By +Fs -hip 5))1+[54,75/ (450 — 2 * 54,75)] + 1,09-10° * 54,75 M

Koadduurent momenTa i pacdera CBOOOIHBIX KOJIEIT:

Fo=1
W3zrubaromuii MOMEHT B pacu€THBIX YCIOBUSAX (BHYTPEHHEE ABIICHUE):
=1((3,076:10* * 54,75 + 8365 * 58,5 + 1,331-10" =9489 H
M, =|Hp hp +Hy -hy +Hg hg) Bse +Mo ) Fs| «yg5) %1+ 6670) * 1] M
Koadpdnument nanpsoxennit (Tabmrma 4.16.5):
f=1,095
[IpomonbHbIC HAMIPSDKEHUSI BO BTYJIKE, B PACUETHBIX YCIOBHSAX:
oM,
H=""73— =1095%9489/ (1298 * 27,5°* 313) = 33,83 MIla
L-zi-E
Ycnosre Npo4YHOCTH:
Spfminfl 53,2538, |
rm'n{l R PR I -Sm} =min{1.5*135,4; 25 * 1347} = 203 MIla
33,83 MIla < 203 MIla, YcioBue MPOYHOCTH BbINOJIHEHO
PannanbHble HanpshkeHust BO (uiaHIle, pacyETHbIC YCIOBHS:
(133 t-e+1)-MM,
8 = T IE =(1.33*42*0,01367 + 1) * 9489 / (1,298 * 422 * 313) = 23,35 MIla
g
YcnoBue NpoyHOCTH:
dp 35
23,35 MIla < 135,4 MIla, ¥Yc/ioBHe MPOYHOCTH BBINOJHEHO
1 K gk | , s e
¥ o= | (66845 +5 7160 - — 2" | =1/(1629-1)* (066845 +5.7169 * 1629° * 19 1,629/ (1,629" - 1)) = 4,152
E-1 B -1
s 2
s _ET+1 = (1,629° + 1) / (1,629°— 1) = 2,209
N ]
= E-1
2 KacatenpHble HanpskeHUS BO (hiIaHIle, pacuéTHBIE yCIOBHUS:
=
E( ¥ 'M-:n
S Sr = - Z-3p =4,152*9489/ (422 * 313) - 2,209 * 23,35 = 19,78 MIla
2
= t*-B
YcioBue MpovYHOCTH:
N5 Sr £33
E‘ 19,78 MIla < 135,4 MIla, YcjioBue NPOYHOCTH BHINOJHEHO
2
o SHHER - (3383+2335)/2 = 28,59 MITa
= 2
= YcnoBue NpoyHOCTH:
% 3 H +3 i
é —— %35
= 28,59 MIla < 135,4 MIla, ¥YcjioBHe NPOYHOCTH BbINOJHEHO
=
<
A SEHET - (3383+1978)/2 = 26,81 MIla
2
o YcnoBue NpoyHOCTH:
= Sy +3
= 2H T cms
=
= 26,81 MIla < 135,4 MIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO
E{ BonroBast Harpy3ka B yCIOBHSIX MOHTaXka:
e
= W, = [ﬂ} Hyg = (0002599 +0,008320) / 2% 147,2 = 8,037-10° H
2
=
ol <
Bl <
% E Jluct
o
4| = K-5.00.00.000 PP 254
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Wzrubaromuii MOMEHT B YCJIOBHSIX MOHTaXka (BHYTpEHHEE JaBJICHUE):

W, - (C-3) By Fs
E 2
IIponosbHbIE HAIPSHKEHUS BO BTYJIKE, B YCIOBUSIX MOHTAXa!

=8,037-10° * (450~ 353)*1*1/2 =3,898-10* Hm

f-M
- & = 1,095 * 3,898-10* /(1,298 * 27,52 * 313) = 139 MIla
L-giB
Ycnosue Npo4HOCTH:

S < rrindl. 585 025 Sy

Sy

mjn{l G- ng (25 Sng} =min{1.5 * 163,3; 2.5 * 163,3} = 245 MIIa

139 MIla < 245 Mlla, ¥Yc/i0BHe MPOYHOCTH BHINOJTHEHO
PannanbHble HaNpsDKEHUS BO (pIIaHIIe, YCIIOBHS MOHTAXa:

[133-t-e+1)-M,
Sg = - = (1.33 * 42 *0,01367 + 1) * 3,898-10* / (1,298 * 422 * 313) = 95,91 MIla
Lt B

YcnoBue npoyHOCTH:
PR S0

95,91 MIla < 163,3 MIla, ¥Yc/10BHe NTPOYHOCTH BBHINOJTHEHO
KacarenbHble HanpsbkeHUs BO (iaHIe, YCIOBUS MOHTaXa!

VM
Bt =—3 S _Z.83p =4152%389810° [ (42°*313)-2,209* 9591 = 81,26 MIla
t-B
VYcnosue MIPOYHOCTH:
BT =hg

81,26 MIla < 163,3 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO

SHAER - (130+9591)/2 = 117,4 MTTa
2
YCHOBI/IC HpO‘IHOCTI/I:

Sg+ig
— L3
117,4 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO

Hgtdr (139 +81,26) /2 =110,1 MIla
2
YcnoBue MIPOYHOCTH:

Sg it
Ti B

110,1 MITa < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
Ycii0oBre NPOYHOCTH BHINOJHEHO

Kecmxocmo ghranuya

- JUIsl pacYETHBIX YCIOBUI:

Koaddunment sxecTkocTn U1 HHTETPaNbHBIX (IIAHIIEB!

Kr=0.3

HOKa3aTeJ‘IL KECTKOCTHU (bnaHua (I/IHTGFpEU‘IbHLI@ (1)J'[aHIH>I, paC‘IéTHBIe yCJ‘IOBI/IH)Z
5214 W I,

I= 2 = (52.14 * 0,07960 * 9489) / (1,298 * 1,866-10° * 8,5** 0,3*51,58) = 0,1455

L-Ey, gy Kg by

YCJ'IOBI/Ie JKECTKOCTH.

J.<1.0

0,1455<1.0

Yci0BHe JKECTKOCTH BBINTOJHEHO

= IJIA yCJ‘IOBI/Iﬁ MOHTaxa.:

INokazarens xecTkocTH (uiaHna (MHTErpatbHbIe (IaHIpbl, yCIOBUS MOHTAXA):
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52.14-% M

L 'Eyg'ga Ky -hy
VcnoBue KeCTKOCTH:
J.<1.0
0,5603<1.0
YcioBHe KECTKOCTH BHINMOJHEHO

=(52.14 * 0,07960 * 3,898-10* ) / (1,298 * 1,99-10° * 8,5 * 0,3 * 51,58) = 0,5603

Pacuém nanpaxcenuii 6mopozo ¢paanya:
PaBHOnelicTBYIOIIAs JaBTICHHS HA BHYTPEHHEH MOBEPXHOCTH (hIIaHIa:
Hp =0785.B% p =0785%307"*04 =2,959-10* H

IIneyo MomeHTa 115 CUJIBI HD (q)HaHIILI HUHTErpaJibHOI'O TUIIA, WJIN APYTUE€, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

hp = E-B-g - (s0-307-305)/2 = 56,25 mu

Paznuna Mexxay oO1ieit paBHOJICHCTBYIOIIEH JaBICHUS U paBHOACHCTBYIOIIEH HAa BHYTPEHHEH MOBEPXHOCTH (IaHIa:

Hp=H-Hp = 3,913-10° —2,959-10 = 9533 H
HJ‘IC‘IO JJIA Harpy31<1/1 HT (PIHTGFpaJ'IBHBIe (1)J'IaHL[LI, a TaK>K€ UHBIC, paCC‘II/ITLIBaeMBIe aHaJIOFI/I‘{HO)I

21 2
Koadduument 6oxroBoro nHTEpBaa:

hy = l[C"B +hﬁ} =1/2* [(450 — 307) / 2 + 48,5] = 60 MM

Bgp = max {1; Bs } =max{1; (88,36 / (2 * 30 + 42))*} =1

2-a+t
v - BL =305/11,5 = 2,652
g
2n
Koa¢ppuuunent

h, = fB g, =(07*115)" =59,42 mu

Hp=— =475/59,42 =0,7994

Koapduuunent nanpsoxenuit (Tabnuua 4.16.5):

F=0,743

PacuerHbie K03 HUITMECHTHI:
F

g = " =0,743/59,42 =0,01251 1/mMm
[}

K= =510/307 = 1,661
E

K2 (14855296 - 1gK) -1

T=
(1.0472 +1 9442 K 3) (K -1)

= (1,661% * (1 + 8.55246*Ig 1,661) — 1)/ ( (1.0472 + 1.9448 * 1,661%) * (1,661 — 1)) = 1,642

_ K0 +8.55246 1K) -1

1 36136 -(Kz -1 K-
Koadpdunument nanpsoxennit (Tabmwma 4.16.5):

[} = (1,661%* (1 + 8.55246 * g 1,661) — 1) / (1.36136 * (1,661 — 1) * (1,661 —1)) = 4,395

V =0,1169

KoadpduumenTt d mis nHTErpanbHEIX (IIAHIEB:

a=2 h, g3 =4395/0,1169 * 50,42 * 115 =0,2954-10°
v

K-5.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

256




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

toe+l  t°

L= +— =(42*0,01251 + 1)/ 1,642 + 42°/0,2954-10° = 1,18
d

MoMeHT nHepuuu cedeHus (uiaHna npy U3ruode (MHTerpaabHble (IIaHIBI C BTYJIKON):

4
o D087 Logh ho B _gog74+1,18%115%5042%307/0,1169 = 0,2128:10° w*

V
G e = 0.5 (2o +2;) =0.5* (11,5 + 30,5) =21 MM
A =035-[A-B) =05 * (510 - 307) =101,5 mm
-
Taxk xak t_ng’
Ay =Ay =101,5 mm
By = =42 MM
4 -5
1 E 1 |B =(101,5* 42%) * [1/3—0.21 * (42 /101,5) * (1 - =0,1855-10
_ sl 15 [|;_ 11 |PFe
K sp —[ﬁﬂ EB) 7021 [H] I-= {H} 112 * {42/ 101,51] o
Cp=h =475 mm
DDG = ng =21 Mmm
4
1 D 1 [D =(47,5* 21%) * [1/3— 1.05 * (1 = (-0,5753-10""
3 oo oo (475 * 21%) * [1/3—1.05* (21/47,5) * (1 (-0,

Kcn=(cc'13'ntr)' it S el B B Sl B 1/192 * {217 47,5))] ) m*

3 o 192 | Cp M

[MonspHelii MOMEHT ceueHus uanua (MHTerpaitbHble (GIanHpl, IIockue (GIaHIpl ¢ BTYIKOI):

lp =K g +Kop =0185510° +(05753107) =0,1797-10° w*

KommonenT MIPOCKTHOI'O MOMCHTA Ha (I)naHue, KaK pe3yiibTaT JICUCTBHS BHEIITHETO I/I3FI/I6aIOH_ICFO MOMEHTA H/HIIN OCEBOMH
CHJIBI:

I h — 4% 1,32010° * 10° 1 (0.3846 * 0,1797-10° J0 =7302H
Mng=4'ME'l i||: o :|+Fp_'h]} 4*1,329-10" * [0,2128-10° | (0.3846 * 0,1797-10° + 0,2128:10

5 4
Y] * [56,25 / (450 — 2 * 56,25)] + 1,09-10° * 56,25

03346 -IP +I||C-2 hy M

N3rubaromuii MOMEHT B pacU€THBIX YCIOBHSIX (BHYTPEHHEE ABICHHE):

= |((2,959-10" * 56,25 + 9533 * 60 + 1,331-10" =1,018-10° H
MD =||:|IHD'hD+HT'hT +H|}'h|3.:|'EIS|: +M02:I'FS *485) * 1 +7302) * 1] M

Koadpduument nanpsoxennit (Tabmuma 4.16.5):

f=1

[IpomonbHBIE HANIPSHKEHUS BO BTYJIKE, B PACUETHBIX YCIOBHAX:

f M

Sg=——
L-gi B

YcnoBue npoyHOCTH:

Spfminfl 53,2538, |

=1*71,01810" /(1,18 * 30,5 * 307) = 30,22 MIla

minfl 58 1253, | =min{l.5*1354;25*171,7} =203 MIla
30,22 MIla < 203 MIla, ¥Yci1oBue MPOYHOCTH BHINOJIHEHO
PagnansHble HanpsHKEHUS BO (DIaHIe, pacy€THBIE yCIOBHS:

(133 t-e+1)-MM,
8 = T IE =(1.33*42*0,01251 + 1) * 1,018-10* / (1,18 * 422 * 307) = 27,07 MIla
X
YcnoBue NpoyHOCTH:
dp 35
27,07 MIla < 135,4 MlIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO

K? 12K
2

¥ = b .[0_55345 +57T169 ] =1/(1,661 1) * (0.66845 + 5.7169 * 1,661% * Ig 1,661 / (1,6612— 1)) =4
k-1
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2
> K-S +1 =(1,661%+ 1) / (1,661 — 1)

Kacarenbunie HalpsKEHUA BO (bnaHue, paCLIéTHLIe YCJ0BUA:

¥ -

dr = 3 ED -Z-3p =4*1,01810* | (422*307)—2,137 * 27,07 = 17,38 MIla
t_ .

YcnoBre Npo4HOCTH:

A 28,

17,38 MIla < 135,4 MIla, YcioBue NpOYHOCTH BHINOJTHEHO

dg +3g

2
Ycnosue Npo4HOCTH:

=(30,22 +27,07)/ 2 = 28,65 MIla

Ag+a
ZHOUR can
28,65 MIla < 135,4 MlIla, YcjioBHe IPOYHOCTH BBITIOJTHEHO

SEHET - (3020 +17,38)/2 = 23,8 MITa
2
YCJ'IOBI/IC HpO‘IHOCTI/I:

ﬂqﬁ

23,8 MIla < 135,4 MIla, YcjoBue NpPOYHOCTH BHINOJIHEHO
W3rubarommuii MOMEHT B YCIIOBHSIX MOHTaXKa (BHYTPCHHEE 1aBJICHHUE):

W, - (C-3) By Fs
E 2
HpOI{OJ‘IBHHe HaHpiDKeHI/IH BO BTYJ'IKG, B YCJ'IOBI/ISIX MOHTaxa.

=8,037-10° * (450 -353)*1*1/2 =3,898-10* Hm

£,

Sg=———
L-gi B
YcnoBue NpoyHOCTH:

S <min{l. 58 125 Sy )

=1*389810" /(1,18 * 30,5 * 307) = 115,7 MIla

tuinf].5- 5, 125 S| =min{15*163:3; 25 * 196} = 245 MIla

115,7 MIla < 245 MIla, YcjioBue MPOYHOCTH BHINOJIHEHO
PamnansHpIe HanpsDKEHUS BO (DIaHIlE, YCIOBHS MOHTAXA!

[133-t-e+1)-M,
Sy = - =(1.33*42*0,01251 + 1) * 3,898-10* / (1,18 * 422 * 307) = 103,6 MIla
L-t*B

YcnoBue NpoyHOCTH:
By =54

103,6 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
KacatenpHble HanpsDKeHNS BO (hIaHIle, YCIOBHS MOHTaXa!

Y- s
Sr = 3 -Z-3y =4*389810" /(42°*307)-2,137*103,6 = 66,51 MIla
t“-B
YCJ'IOBI/Ie MIPOYHOCTH:
Br = ng

66,51 MIla < 163,3 MIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO

SH +SR

2
Ycnosue MIPOYHOCTH:

=(115,7 + 103,6) / 2 = 109,6 MIIa

Sg+ig
Tisfg

109,6 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO

=2,137
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SHST - (1157 +6651) /2 = 91,09 MITa
2
YcnoBre nMpoYyHOCTH:

Bg +a
%55%

91,09 MIla < 163,3 MIla, Yci10BHe NPOYHOCTH BBHINOJIHEHO
Yci10BHE NPOYHOCTH BBHINOJHEHO

Kecmkocmo ¢hnanuya

- 71 pacYETHBIX YCJIOBHIA:
IToxa3zaTens sxecTKOCTH (hIaHIa (MHTETpalTbHbIE (IaHIBl, pACIETHRIC YCIIOBHSA):

52.14-W M,

L 'E}ﬂ:u : gg Ky -hy
YcmoBHue JKECTKOCTH:
J.<1.0
0,1196 <1.0
YcaoBue :KECTKOCTH BbINOJHEHO

- IUIs yCTIOBUM MOHTaXa:
INoxkazarens xecTKoCTH (uiaHna (MHTETpaTbHbIe (DIaHIBI, YCIOBUS MOHTAXA):

=(52.14 * 0,1169 * 1,018-10*) / (1,18 * 1,866-10° * 11,5 * 0,3 *59,42) = 0,1196

S2.14-W M

L-Eye-gi Kg-h,
YcnoBue )XeCTKOCTH:
J.<1.0
0,4293<1.0
YcaoBue KECTKOCTH BHINOJIHEHO

=(52.14 * 0,1169 * 3,898-10* ) / (1,18 * 1,99-10° * 11,5°* 0,3 * 59,42) = 0,4293
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duaanneBoe coequaenne DN150

PacuéT Ha npoyHoOCTHL M repMeTudHocTh o ASME VIII-2

UcxogHble AaHHbIe

Tun gnanna:
Hcnonnenne:
Temnounszomsuus: Her
CBOOOIHBII/UHTETPATHHBII: -

Juametp 60omntoBoit okpyxHocTH, C: 250 MM
Jdannble nepBoro ¢guaHna (KoJabla):

CMEXHBIH 311EMEHT:

Marepuan CMEKHOTO 2JIEMEHTA:
Martepuan ¢uania (KoJabIa):

HapyxHsriii quametp ¢uanmna (Kombia), A:
TommuHa dhaanna (Koipna), t:

Cymma nipu6aBok, c:

Brensist koppo3us ¢uiaHna, cs:
Buyrpennunii nuametp ¢ranma, B:

JliiHA KOHUYECKOW 9acTH BTYJKH, h:
JInvHAa MUIMHIPWYECKON YacTH BTYJIKH, hy:
TonumHa HUITHHIPUYECKOI YacTH BTYJIKH, go:
TonmuHa KOHNYECKOH YacTH BTYJIKH, g1

Pannyc nepexona, 1:
Jannble BTOPOro gpuianua (koJbua):

CMeXXHBIH HIIEMEHT:

Marepuan CMEKHOTO 3JIEMEHTA:
Marepuan ¢nanna (Konbua):

Hapyxus1ii anamerp dnanna (konbua), A:

Tommuaa dhnanmna (koibma), t:

IIpuBapHbIe BCTBIK

BLICTyH'BHaZ[I/IHa

rynep I' DN150
09I2C Gr.I'OCT 19281
09I"2C (KTI1245) Gr.
300 MM

27 MM

6 MM

0 MM

145 mm

31,25 MM

9,75 mm

8 MM

20,5 Mmm

5 MM

0912C

09I2C (KI1245) Gr.
300 MM

27 MM
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CymMma npubaBoK, c: 3 MM

Breninss kopposus ¢aHua, cy. 0 MM
Buyrpennnii nuametp ¢uanma, B: 145 mm
JlmHa KOHMYECKOH 4acTH BTYJIKH, h: 31,25 mm
JlmMHa NWTHHAPUYECKON YacTH BTYIKH, hy: 9,75 mMm

TonmuHa MUITHHAPHYECKON JaCTH BTYJIKH, Zo: 8 MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, g1 20,5 mm
Pagunyc nepexona, r: 5 MM
HImnabku:

Marepuan: 35X

Hapyx#sriii auamerp, dp: 24 MM
KomnnuecTBo, n: 8

PanmanbHas kopposus kpenexa, c,: 0 Mm

IIpoxknanka:
Marepuan npoKJIaaKH: CripanbHO-HaBHUTAasI C JICHTOW M3 HEpPIKABEIOIIEH CTanu
Tommuna, h,: 3,2 MM

Hapyxwusiii nuamerp, OG: 203 mm

Buytpennuii nuamerp, IG: 183 mm
Pacuér B pacyéTHBIX YCJIOBUAX

YciioBust HATPYKEHUSA:

PacuérHoe oceBoe pacTsaruparoiiee ycuwiue, F: 4800 H
PacuérHerii usrubaronmii MoMeHnt, M: 3394 Hwm

PacuérHoe BHyTpeHHee n30pITouHOE nasienue, p: 0,4 MIla
PacuérHas TemMnepaTtypa JIeMEHTOB COCAMHEHHS:

Temneparypa ¢nanna (kosbna), ty: 144 °C
Temnepatypa ¢uanna (konbLa), ty: 144 °C

Temneparypa 60sToB (wmnuiek), ts: 127,5 °C

Ceoitcmea mamepuana 60a1moe (uinujiekx)
Jormyckaemble HanpspkeHUs Uit Matepuana 35X npu temneparype T = 127,5 °C (pacuéTHble ycIoBHs):

Sp=min{Re® / N0, R / Ngo; Re / N1; Ry / Ng}=min (590/4; 736/ 5; 558/ 1,5; 715/5)= 143 MIIa
Monyms mpomonsHON ynpyrocTs At Matepuana 35X npu temneparype T = 127,5 °C:

Es= 2,083-10° MIla

Koapduument nuneitnoro paciupenus uist martepuana 35X npu remnepatype T = 127,5 °C:

as= 0,1206-10* °C

Jonyckaemble HanpspkeHust Ui Matepuana 35X npu tremnepatype T =20 °C (pacuérHble ycioBus):
S.=min{Re2 / nrzg; R / Ngog; Re2® / Ny}=min (590/ 4; 736 /5; 590/ 15)= 147,2 MIla

Monyns npoJonbHO# ynpyrocty juia Mmatepuana 35X npu temnepatype T = 20 °C:

E®= 2,15-10° Mlla

Ceoiicmea mamepuana cmexicnozo rnemenma aanya 1 Ilmyyep I' DN150
Jonyckaembie Hanpspkenus s Matepuana 091 2C Gr.'OCT 19281 npu remmneparype T = 150 °C (pacuéTHbie ycIOBuUs):

Sno1= 154 MIla
Jonyckaemble Hanpspxenus 1 Marepuana 0912C Gr.'OCT 19281 mpu remneparype T = 20 °C (pacué€rHble yCIOBUS):

Sngi= 183 MITa
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Cesoiicmea mamepuana cmexcHozo Inemenma gaanya 2
Jomyckaembie Hanpspkenus 1uia Matepuana 091 2C npu temneparype T = 144 °C (pacd€THble yCIOBUsA):

Snoz= 171,7 MIla
JHomyckaemsre HanpspkeHus 1yt Matepuana 091 2C npu remnepatype T = 20 °C (pacu€THbIe YCIOBUS):

Snez= 196 MITa

Ceoiicmea mamepuana aranya (koavya) 1

Jonyckaemble Hanpspbkenus i Matepuana 0912C (KI1245) Gr. npu temnepatype T = 144 °C (pacuéTHble YCIIOBUS):

Sier= Min( Rex/ nt; Rn?® / ng) = min{203/1,5; 440/ 2,4}= 135,4 MITa

Monyns npononeHO# ynpyroctu s matepuana 0912C (KI1245) Gr. mpu temmepatype T = 144 °C:

E;= 1,866:10° MIla

Koa¢pduuument muneitnoro paciupenus it martepuaia 0912C (KI1245) Gr. npu temmneparype T = 144 °C:

o= 0,1248-10™ °C

Jonyckaemble Hanpsokenus 1 Matepuana 0912C (KI1245) Gr. npu temneparype T = 20 °C (pacu€rHble ycaoBusi):
Su= Min(Rey/ ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla

Monyns npononpHO# yapyroctu s Matepuana 091 2C (KI1245) Gr. mpu temmepatype T =20 °C:

E®= 1,99-10° MIla

Ceoiicmea mamepuana ¢ranya (konvya) 2

Jonyckaembie Hanpsbkenus i Matepuana 0912C (KI1245) Gr. npu temneparype T = 144 °C (pacuéTHbie yCIoOBuS):

St2= MiN( Rex/ Nt; R2 / Ng) = min{203/1,5; 440/ 2,4}= 135,4 MIla
Monyns npononbHO# ynpyroctu st Marepuaia 091 2C (KI1245) Gr. npu temnepatype T = 144 °C:

E,= 1,866:10° MIla
Koadpduument nuneiinoro pacmmpenus st matepuana 0912C (KI1245) Gr. nmpu temmeparype T = 144 °C:

o= 0,1248-10™ °C
Homnyckaembie Hanpspkenus 1t Mmatepuana 0912C (KI1245) Gr. npu temneparype T = 20 °C (pacu€tHble ycioBus):

Sgo= mMin( Rt/ ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla
Monyne npomonsHo# ynpyroctu s marepuana 0912C (KI1245) Gr. npu remnepatype T = 20 °C:

E®,= 1,99:10° MIla

Pacuémmnvie napamempul nepeozo ¢pranya:
Buyrpennnii nuamerp ¢raHma (¢ yaeToM KOPpO3UH):
E=EFE+2.c =145+2*6 =157 MM
JlmaMeTp BTYJIKHU ¢ y4eTOM KOppo3uH (A7 (piaHIeB, IPUBAPHBIX BCTHIK):
gu =gu—|; =8-6 :2MM
Bospimmii quamMmeTp KOHNYECKON BTYJIKH C Y4€TOM KOPPO3HH:
g1=g;-¢ =205-6 =14,5Mm
Tonmmua ¢naHna, ¢ y4eToM KOppO3nu:

t=t-g; =27-0 =27 MM

Pacuémmnuie napamempol émopozo granya:
BuyTtpennuii nuamerp ranma (c y4eToM KOppo3uH):
E=B+2.0 =145+2*3 =151 MM
JuameTp BTYJIKH C y4eTOM KOPpOo3uH (111 (DI1aHIEeB, IPUBAPHBIX BCTHIK):
gn =8p-¢ =8-3 =5MMm
Bonpmmii quaMeTp KOHUYECKO! BTYJIKH C Y4€TOM KOPPO3HU:
gl = gl— r =205-3 = 17,5 MM
TonmuHa (raHIa, ¢ y9eTOM KOPPO3HH:
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t=t-c; =27-0 =27 MM

Xapakmepucmuku npoKIaoKu:

Koadhpu- YcnoBHbI MO-
N laBiieHuE Jlommyckaemoe ynenb-
Tun u Matepuai mpo- [Ipokia o4YHbIN IIUEHT 00Ka- |aynb cxatus £y,
KIaIKHA ko3 duruent, m poxarus, y, froe nasnerme [q], THaK MlIIa
’ MI1a MITa
CrinpaipbHO-HABUTAS C 3 69 - — =
NEHTON U3 HEpIKaBEIOLEH
cTanu

upwrHa, nconb3yemast IS OTIpeiesIeH s 0a30BO KOHTAKTHOM ITMPUHEI IPOKIIAAKH Yepe3 by, Ha OCHOBAaHUH BO3MOXKHOM
KOHTaKTHOW IMUPUHBI MPOKIAJKH:

M= 05 -19 =(203-183)/2 =10 MM
2

bazoBas koHTaKTHAS IMUPHUHA TPOKIIAAKH:

};.D=_ =10/2 =5 Mm
2

JlnaMeTp OKpy>KHOCTH NMPUIIOKEHUS PEaKLUU CO CTOPOHBI MTPOKIAIKHU:
Eciu by < 6 MM, G paBHO cpeHEMy AMaMETPy KOHTAKTHPYIOIIEH MOBEPXHOCTH MPOKJIAIKH.

0G +max {B;B%, 10}
2

]_HI/IpI/IHa, HCIOJIb3yeMast 1Jid ONPCACICHUA 0a30BOIi KOHTAKTHO HIUPHUHBI IIPOKJIIAAKHU Y€PE3 bo, Ha OCHOBaHHUH BO3MOXKHOM
KOHTaKTHOM ITHUPUHBI IPOKIIAAKU:

= =(203 + max{145; 145; 183}) /2 = 193 mMm

H = @ =(203-183)/2 =10 mm

bazoBas xoHTaKTHas IMHpHUHAa MPOKIAAKU:

bE':% =10/2 =5 Mm

JlnaMeTp OKPY>KHOCTH MPHJIOKCHUS PEAKIIUH CO CTOPOHBI ITPOKIIAIKH:
Ecmu by < 6 MM, G paBHO cpeiHEMyY JHaMETPy KOHTAKTUPYIOIIEH TOBEPXHOCTH MPOKIAIKH.

06 +max {5, B, 16
2
O¢ddexTnBHAST KOHTAKTHAS MIUPHHA TPOKIIAIKH:

by <6

s =(203 + max{145; 145; 183}) /2 = 193 mMm

h i €Clin MM

25, I'bn €CJIn bD > 6 MM =5 MM

h=

Pacuém nacpyzok
IIpoexTHast 6osTOBast HArPY3Ka JJISl pACYETHBIX YCIOBUH (7151 HECAMOYTIIIOTHSIOIIXCSI TIPOKIIAIOK):
W, =07850% p+2b-m-CGomp =0785%103*04+2%5*3142*193*3*04 =1,897-10° H
Benuuunna pacTsruparoiieil BHEIIHEH CUIIbL:
F, = 4800 H

CxUMaroNMMU Harpy3KaMu MpeHeOperaroT, U B 3TOM citydae F mpupaBHUBAETCS HYIIO.
Bremnuii n3rubaromnmii MOMEHT:

Mg =3394 Hm

W =m-b Gy =3142%5%193%69 =2,092-10° H

06111391 pac4ueTHad mioaab CCYCHUA 00JITOB:
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W, +F, +
& = max ;
Shu:u

W,
B | = max[(1,897-10° + 4800 + 4 * 3394/ 193) / 143; 2,092-10° /147,2] = 0,001421 m?

.

Juamerp ceuenust 6oira (IIMUIBKH) C y4ETOM KOPPO3HH:

dpe =24 Mm
[Inomans cewenns O6onta (IMUIBKH) (TI0 BHYTPEHHEMY JHAMETPY PE3BOBI ¢ yIETOM KOPPO3UH):

fs =0,324-10° m?
HJ’IOIlIaL[L nonepeqﬂoro CCUCHUA 60J'ITOB I10 BHyTpeHHeMy I[I/IaMepr pe3L6LI NiIn MI/IHI/IMaJ'ILHOMy )maMepr CTep)KHSIZ

Ay =n-f, =8%032410° =0,002592 m*

Pacuém o6onmos(uununex):

YcnoBue mpo4HOCTH OONTOB:

A, <A,

0,001421 M? < 0,002592 m?
YciaoBue leO‘ll-[OCTl/l BBIIOJIHEHO

Pacuém nanpasxcenuit nepeozo garanya:
PaBHoeiicTBYOIIAs TABJICHUS Ha BHYTPCHHEH MOBEPXHOCTHU (IIaHIA:

HD =|:|.‘._-"85-E|2 3 =0.785*1572*0,4 = 7740 H

IInego momenTa JJIA CHUJIbI HD ((i)HaHLILI HUHTCIPpAJIbHOI'O THUIIA, WJIN APYTUC, paCCUUTBIBACMbIC aHaJIOFI/I‘IHO)Z

hp = C-B-&1 —(250-157-145)/2 = 39,25 mum

PaBHOzelCTBYIOIAs NaBIICHU:

H=0785G% p =0785%198*04 = 1,17-10" H

Paznnma Mexxy o01iei paBHOIEHCTBYIOMICH TaBICHUSA U PaBHOACHUCTBYIOIICH Ha BHYTPECHHEH MOBEPXHOCTH (hIaHIA:
Hy=H-Hp =11710" -7740 = 3956 H

PagnansHOE paccTosiHME OT PEeaKIMU MPOKIAIKH 10 OOITOBOM OKPYKHOCTH:

C-G

hy = — =(250-193)/2 = 28,5 Mmm

IInedo nns Harpy3ku Ht (MHTErpanbHble (UIaHIlb], a TAaKXKe UHBIE, PACCYUTHIBAEMbIC aHAJIOTHYHO):

1{C-B
hy=—

20 2
Harpy3ka Ha npokiaaky (pa3HuIa Mexay IPOeKTHOW OONTOBON HArpy3KOU U PaBHOJEHCTBYIONIEH AaBIIEHUS ), B pacuéT-

HBIX:

+hﬁ} =1/2 * [(250 - 157) /2 + 28,5] = 37,5 MM

Hy=W -H =189710'-11710' =7276 H
BonToBoii unTeppan:

Bg = T g% 0250/8 = 08,17 MM
1

HomunanbeHeri tuameTp 6onTa:

a=dy, =24Mm
KoaddunmeHt 601ToBOr0 MHTEpBaa:

Bop = maxl; Bs =max{1; (98,17 / (2* 24+ 27))"} = 1,144
2-a+t

¥ =Bl =145/2 =7,25
[4
o
Koadpurment
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h, = fE-gD =(157*2)"*  =17,72 Mmm

=0,02771 1/mMmm

=1911

iy = i =31,25/17,72 = 1,764
hl:l
Koa¢pduuunent nanpspxennit (Tabnuma 4.16.5):
F=0,4911
Pacuernpie k03¢ HUITEHTHI:
F
g=— =0,4911/17,72
hl:l
K= E =300/ 157
E
2
T= K q+485524 lgk)-1 (1,011 * (1 + 8.55246*g 1,911) — 1)/ ( (1.0472 + 1.9448 * 1,911%) * (1,911 - 1)) = 1,541
il 0472 +1 D448 -sz (K -1
2
7= K d+8.55246 IgK) -1 = (1,911%* (1 + 8.55246 * Ig 1,911) — 1) / (1.36136 * (1,9112 — 1) * (1,911 — 1))

136136 (K% -1 (K -1)
Koapduuunent nanpsoxennit (Tabnuua 4.16.5):

V =0,01143

Koa¢pduuument d s nHTETpanbHbIX (IIaHIEB:

a=2 h, g2 =3478/0,01143* 17,72 * 22 =0,2156:10" »®
v
te+l  t?

L= +—— =(27*0,02771 + 1)/ 1,541 + 27°/ 0,2156:10* = 2,048

MoOMeHT nHepuuu cedeHus (JiaHna npu u3rude (MHTerpagbHbIe QIaHIbl C BTYIKOH):

2
o DOET4 L -gh -ho ‘B - 087442048 2% 17.72%157/001143 = 0,1742:10° i

v
Guyg=05(gg+g;)  =05*(@2+145) =8,25 mm
Ap =|;|_5.|:1a.,_3) =0.5* (300 — 157) =71,5Mm
=
Taxk kak t_ng,
Ay =Ag =715 MM
By = =27 MM
4
1 = 1 |B =(715*27% * [1/3-0.21* (27/715) * (1 -
3 E E
K g = [ﬁ.ﬁ. 'EB)' E-U-El'[a} I_E{H} 112 * {271 71,5}]
Cp=h = 31,25 mm
Do =ng = 8,25 mm

192

4
1 D 1 [D =(31,25 * 8,25°) * [1/3— 1.05 * (8,25 / 31,25) * (1 —
3 D Dl
Kon = E: c 'DDG)' 7 10> [_] 1- {_} 1/192 * {8,25 / 31,25}")]

Cp Ce

[onspHBI MOMEHT cedueHus ¢uiaHmna (MHTerpaIbHbIe (BIaHIbI, IUIOCKHE (HIAHIBI C BTYIKON):

I, =K 4 +Kpp =03577:10° +0,985110° = 0,3587-10° m*

=3,478

=0,3577-10°
4

M

=0,9851-10°
4

M

KommonenT MMPOCKTHOI'O MOMEHTA Ha (bHaHIIG, KakK pe3yjibTaTt ﬂCﬁCTBHﬂ BHCIIHETO I/ISI‘I/I6aIOHICFO MOMEHTA H/WIIH OCEBOM

CHJIBI:

K-5.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

265




I h =4%* * -10° /(0. * -10° -10° =1922 H
Mne=4'ME'[ }[ o } 4%3394 * [0,1742-10° 1 (0.3846 * 0,3587-10° + 0,1742-10

+Fs; -h
03846 I +1||T-2 By A 'In )1+ [39,25/ (250 — 2 * 39,25)] + 4800 * 39,25 M
Koadduument momenTa 11 pacqera CBOOOTHBIX KOJICTI:
Fo =1
W3rnbaromunii MOMEHT B pac4ETHBIX YCIIOBUSX (BHyTpEHHEE aBICHHE):

= |((7740 * 39,25 + 3056 * 37,5 + 7276 * 28,5) * 1,144 + 1922) * 1 = 2677
M, =|Hp hp +Hy -hy +Hg hg) B +M,, ) Fg| |

Hwm
Koadpdnument nanpsoxennit (Tabmrma 4.16.5):
f=1,288
[IpomonbHbIC HANPSDKEHUS BO BTYJIKE, B PACUETHBIX YCIOBHSAX:
oM,
H="—3— =1288%2677/(2048*145°*157) = 50,99 MIIa
L-zi-E
Ycnosre Npo4YHOCTH:
Spfminfl 53,2538, |
rm'n{l R PR I -Sm} =min{1.5*135,4; 25 * 154} = 203 MIla
50,99 MIla < 203 MIIa, Yci10BHue MPOYHOCTH BHINOJIHEHO
PannanbHble HanpshkeHust BO (uiaHIle, pacyETHbIC YCIOBHS:
(133 t-e+1)-MM,
8 = T IE =(1.33*27 *0,02771 + 1) * 2677 / (2,048 * 27* * 157) = 22,79 MIla
g
YcnoBue NpoyHOCTH:
dp 35
22,79 MIla < 135,4 MIla, ¥Yc/ioBHe MPOYHOCTH BHINOJTHEHO
1 K gk | , s e
¥ =—— | 066845 +5 7189 —| = 1/(1,911 1) * (0.66845 + 5.7169 * 1,911°* Ig 1,911/ (1,911° - 1)) = 3,165
E-1 E“-1
s 2
s _ET+ = (1,117 + 1) / (19112~ 1) = 1,754
N ]
= E-1
2 KacarenbHble HarpshkeHust BO (iiaHie, pacyéTHble YCIOBUSL:
=
E( ¥ 'M-:n
) 3 = 3 - Z-3p =3,165*2677/(27°*157) - 1,754 * 22,79 = 34,04 MIla
= t*-B
YcioBue MpovYHOCTH:
N5 Sr £33
E‘ 34,04 MIla < 135,4 MIla, ¥Yc/ioBUe MPOYHOCTH BBINOJHEHO
2
o SHHER - (5009 +22,79)/2 = 36,89 MITa
= 2
= YcnoBue NpoyHOCTH:
% 3 H +3 i
é —— %35
Sf 36,89 MIla < 135,4 MIla, ¥YcjioBHe NPOYHOCTH BbINOJIHEHO
=
<
A SHHST - (5009 +3404)/2 = 42,52 MITa
2
o YcnoBue NpoyHOCTH:
= Sy +3
= 2H T cms
=
= 42,52 MIla < 135,4 Mlla, ¥Yc/10BHE NPOYHOCTH BHITIOJTHEHO
E[ BonroBast Harpy3ka B yCIOBHSIX MOHTaXka:
e
= Wy = [ﬂ} 3y = (0001421 +0,002592) /2% 147,2 = 2,954:10° H
2
=
ol <
Bl <
% E Jlucr
4| 3 K-5.00.00.000 PP 266
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W3rubaroniuii MOMEHT B YCJIOBUSAX MOHTaXa (BHYTpEHHEE JaBIICHHC):

W, - (C-3) By Fs
E 2
IIponosbHbIE HAIPSHKEHUS BO BTYJIKE, B YCIOBUSIX MOHTAXa!

=2,95410° * (250 -193)* 1,144*1/2 = 9631 Hm

£ M,
=__ ® =1,288*9631/(2,048*14,52*157) = 183,5 MIla
L-giB
Ycnosue Npo4HOCTH:

S < rrindl. 585 025 Sy

Sy

mjn{l .S-ng L2 S-Sng} =min{1.5 * 163,3; 2.5 * 183} = 245 MIla

183,5 MIla < 245 MIla, ¥Yc/10BHe NPOYHOCTH BBINOJHEHO
PannanbHble HaNpsDKEHUS BO (pIIaHIIe, YCIIOBHS MOHTAXa:

[133-t-e+1)-M,
Sp = 7 =(1.33*27*0,02771 + 1) * 9631/ (2,048 * 27° * 157) = 81,98 MIIa
L-t*-B

YcnoBue npoyHOCTH:
PR S0

81,98 MIla < 163,3 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO
KacarenbHble HanpsbkeHUs BO (iiaHIe, YCIOBHS MOHTaXa!

¥ M,
Bp=——-Z-3g =38165%9631/(27°*157)- 1,754+ 8198 =122,5 MIla
t-B
VYcnosue MIPOYHOCTH:
BT =hg

122,5 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO

SHHER - (1835+81,98)/2 = 132.7 MITa
2
YC.TIOBI/IC HpO‘IHOCTI/I:

Sg+ig
— L3
132,7 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BBINOJIHEHO

M =(1835+1225)/2 =153 MIla
2
YCJ'IOBI/IG HpO‘IHOCTI/IZ

Sg it
Ti B

153 MIla £ 163,3 MIla, YcaoBue NpoYHOCTH BHINOJIHEHO
Ycii0oBre NPOYHOCTH BHINOJHEHO

Kecmxocmo ghranuya

- JUIsl pacYETHBIX YCIOBUI:

Koaddunment sxecTkocTn U1 HHTETPAIBHBIX (IIAHIIEB!

Kr=0.3

HOKa3aTeJ‘IL KECTKOCTHU (bnaHua (I/IHTGFpEU‘IbHLI@ (1)J'[aHIH>I, paC‘IéTHBIe yCJ‘IOBI/IH)Z
5214 W I,

I= = = (52.14 * 0,01143 * 2677) / (2,048 * 1,866-10° * 22*0,3* 17,72) = 0,1964

L-Ey, gy Kg by

YCJ'IOBI/Ie JKECTKOCTH.

J.<1.0

0,1964<1.0

Yci0BHe JKECTKOCTH BBINNOJIHEHO

= IJIA yCJ‘IOBI/Iﬁ MOHTaxa.:

INokazarens xecTkocTH (uiaHna (MHTETrpaIbHbIe (IIaHIbl, yCIOBUS MOHTAXA):
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52.14-% M

L 'Eyg'ga Ky -hy
VcnoBue KeCTKOCTH:
J.<1.0
0,6626 <1.0
YcioBue JKECTKOCTH BHINOJHEHO

=(52.14 % 0,01143 * 9631) / (2,048 * 1,99-10° * 22*0,3*17,72) =0,6626

Pacuém nanpaxcenuii 6mopozo ¢paanya:
PaBHOzeliCTBYIOIIAS JaBNICHHUS HA BHYTPEHHEH TIOBEPXHOCTH (hIaHIa:

Hy =0785.B%.p =0.785*151*04 =7160 H

IIneyo MomeHTa 115 CUJIBI HD (q)HaHIILI HUHTErpaJibHOI'O TUIIA, WJIN APYTUE€, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

hp = ——D7BL =(250-151-175)/2 = 40,75 My

Paznuna Mexxay oO1ieit paBHOJICHCTBYIOIIEH JaBICHUS M paBHOACHCTBYIOIIEH Ha BHYTPEHHEW OBEPXHOCTH (iIaHLIa!

Hy=H-Hj - 1,17-10* - 7160 = 4537 H
ITneuo AJIsL Harpy3Ku HT (HHTGFpaJ‘IBHBIe (1)J'IaHL[LI, a TaKXKC MHBIC, pAaCCUUTBIBACMbIC aHaJIOFI/I‘{HO)I

21 2
Koadduument 6oxroBoro nHTEpBaa:

hy = l[C"B +hﬁ} =1/2* [(250 - 151) / 2 + 28,5] = 39 MM

Ber = ma}:{l; Bs } =max{1; (98,17 / (2 * 24 + 27))¥%} = 1,144

2-a+t
Xg:ﬂ =175/5 =35
2n
Koa¢ppuuunent
h, = 5. g, =@51* 5 =27,48 mm
h
iy = h_ =31,25/27,48 =1,137

Koapduuunent nanpsoxenuit (Tabnuua 4.16.5):

F = 0,6592

PacuerHbie K03 HUIICHTEHI:
F

g = h_ =0,6592 /27,48 =0,02399 1/mm
[}

Ko = 300/151 = 1,987
E

K2 (14855296 - 1gK) -1

T=
(1.0472 +1 9442 K 3) (K -1)

= (1,987%* (1 + 8.55246*Ig 1,987) — 1)/ ( (1.0472 + 1.9448 * 1,9872) * (1,987 — 1)) = 1,512

_ K0 +8.55246 1K) -1

1 36136 -(Kz -1 K-
Koadpdunument nanpsoxennit (Tabmwma 4.16.5):

A) =(1,987%* (1 + 8.55246 * Ig 1,987) — 1) / (1.36136 * (1,987 — 1) * (1,987 — 1)) = 3,287

V =0,05802

Koadpduument d mis nHTErpanbHEIX (IIAHIIEB:

a=2 h, g3  =3287/0,05802 * 27,48 * 5° =0,3891-10"
v

K-5.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

268




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

toe+l  t°

L= +—— =(27*0,02399 + 1)/ 1,512 + 27°/ 0,3891-10* = 1,596
d

MoMeHT nHepuuu cedeHus (IiaHna npy u3rude (MHTerpagbHbIe QIaHIbl C BTYIKOH):

4
o 00874 L-gh ho B 08741506 5% 2748 %151/005802 = 0,2494-10° m*

V
Gz = 0.5 [gp +21) =0.5* (5 +17,5) =11,25 mm
A =035-[A-B) =0.5* (300 — 151) =745 um
-
Taxk kak t_ng’
By =Ag =745 Mmm
By = =27 Mmm
4
1 E 1 |B =(74,5*27%) *[1/3-0.21 * (27/ 745) * (1 -
3 E E
K= {*“*A EB)' g‘”zl'[a} I_E{H} 112 * {271 74519
Cp=h =31,25 mm
Dpg =Gug = 11,25 Mm
4 _ 3
=(31,25 * 11,25% * [1/3 —
K op = (Cc -D%G)- ! yps.|Bee||{__L JDops 1.05* (11,25 / 31,25) * (1 -
3 Cr 192 | Ch 1/192 * {11,25/ 31,25}")]

[MonspHelii MOMEHT ceueHus uanua (MHTerpaitbHble (GIanHpl, IIockue (GIaHIpl ¢ BTYIKOI):

Ip =K g +Kop =0377410° +(0.1986:10°) = 0,3754-10° w*

= 9,3774'10'6

M

=(-0,1986-10®

) '

KommonenT MIPOCKTHOI'O MOMCHTA Ha (I)naHue, KakK pe3yjibTaT HeﬁCTBHﬂ BHCIIHETO I/I3I‘I/I6aIOH.[eI'O MOMEHTA W/HIIA OCEBOMH

CHUJIBIL:
I hy =4*3394 * [0,2494-10° | (0.3846 * 0,3754-10° + 0,2494-10° =2275H
Mo =4 Mg | o7 I 52 Ty +Fy hp )1+ 14075/ (250 - 2 * 40,75)] + 4800 * 40,75 M
’ P
Nzrubaromumii MOMEHT B pacu€THBIX YCIOBUAX (BHYTPEHHEE JABJICHUE):
=3049 H
M, =[Hp hp+Hy hy +Hg hg) Bge +1M,,)-Fg| =1((7160 * 40,75 + 4537 * 39 + 7276 * 28,5) * 1,144 + 2275) * 1] N

Koadpduument nanpsoxennit (Tabmuma 4.16.5):

f=1
IIpoosbHBIE HAIIPSKEHUS BO BTYJIKE, B PACUETHBIX YCIOBUSAX:
f-M,
Sy =3 — =1%3049/(1596*175°*151) = 41,31 MIla
L-gi B

YcnoBue npoyHOCTH:
Spfminfl 53,2538, |

minfl 58 1253, | =min{l.5*1354;25*171,7} =203 MIla
41,31 MIla < 203 Mlla, ¥YciaoBue NPOYHOCTH BHIOJTHEHO
PagnansHble HanpsHKEHUS BO (DIaHIe, pacy€THBIE yCIOBHS:

(133 t-e+1)-MM,
8 = 2 =(1.33 * 27 * 0,02399 + 1) * 3049 / (1,596 * 27* * 151) = 32,3 MIla
L-t+* B
YcnoBue NpoyHOCTH!
dp 35
32,3 MIla < 135,4 MIla, Yc/joBue NPOYHOCTH BHINOJIHEHO

K? 12K
2

T =;- 0.66545 +5.7168 -
E-1

] =1/(1,987 - 1) * (0.66845 + 5.7169 * 1,987°* 1g 1,987 / (1,987~ 1)) = 2,991
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2
> K-S +1 =(1,987%+ 1)/ (1,987° - 1)

Kacarenbunie HalpsKEHUA BO (bnaHue, paCLIéTHLIe YCJ0BUA:

YoM,

St =— - - Z-3p =2991*3049/(27°*151) - 1,679 * 32,3 = 28,6 MIla
t_ .

YcnoBre Npo4HOCTH:

A 28,

28,6 MIla < 135,4 Mlla, YciioBHe MPOYHOCTH BBINOJHEHO

dg +3g

2
Ycnosue Npo4HOCTH:

= (41,31 +323)/2 = 36,8 MIla

Ag+a
ZHOUR can
36,8 MIIa < 135,4 MIla, YcaoBue NpPOYHOCTH BbINOJIHEHO

SEAET - (4131+286)/2 = 34,96 MTTa
2
YCJ'IOBI/IG HpO‘IHOCTI/I:

ﬂqﬁ

34,96 MIla < 135,4 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO
W3rubarommuii MOMEHT B YCIIOBHSIX MOHTaXKa (BHYTPCHHEE 1aBJICHHUE):

W, - (C-3) By Fs
E 2
HpOI{OJ‘IBHHe HaHpiDKeHI/IH BO BTYJ'IKG, B YCJ'IOBI/ISIX MOHTaxa.

=2,954-10° * (250 -193)*1,144*1/2 = 9631 Hm

f M,
By =———— =1%0631/(1596 *17,5°*151) =130,5 MIla
L-gi B
YcnoBue NpoyHOCTH:

S <min{l. 58 125 Sy )

tuinf].5- 5, 125 S| =min{15*163:3; 25 * 196} = 245 MIla

130,5 MIla < 245 MIla, YcJjioBue MPOYHOCTH BHINOJHEHO
PaauanbHbie HanpsDKeHUs BO (DIIaHIle, YCIIOBUS MOHTAKA:

[133-t-e+1)-M,
Bg = 7 =(1.33*27*0,02399 + 1) * 9631/ (1,596 * 272 * 151) = 102,1 MIIa
L-t*B

YcnoBue NpoyHOCTH:
By =54

102,1 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
KacatenpHble HanpsDKeHNS BO (hIaHIle, YCIOBHS MOHTaXa!

¥ M,
3 = 7 -Z-3p =2991*9631/ (27%*151) - 1,679 * 102,1 = 90,37 MIla
t*-B
Ycnosue MIPOYHOCTH:
Sp 5g

90,37 MIla < 163,3 MIlIa, ¥YcjioBUe NPOYHOCTH BBITIOJIHEHO

SH +SR

2
Ycnosue MIPOYHOCTH:

=(130,5+102,1) /2 = 116,3 MIIa

Sg+ig
Tisfg

116,3 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJTHEHO

=1,679

Wzm) Jlucr Ne moxym. [omn. | Hara
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SHEST - (1305 +9037)/2 = 110,4 MITa
2
YcnoBre nMpoYyHOCTH:

SH +ST
T s

110,4 MIla < 163,3 MIla, YciioBue NpoYHOCTH BHINOJTHEHO
YcaoBue MPOYHOCTH BHITIOJTHEHO

Kecmkocmo ¢hnanuya

- 71 pacYETHBIX YCJIOBHIA:
IToxa3zaTens sxecTKOCTH (hIaHIa (MHTETpalTbHbIE (IaHIBl, pACIETHRIC YCIIOBHSA):

52.14-W M,

L 'E}ﬂ:u : gg Ky -hy
YcmoBHue JKECTKOCTH:
J.<1.0
0,1503<1.0
YcaoBue :KECTKOCTH BBINMOJHEHO

- IUIs yCTIOBUM MOHTaXa:
INoxkazarens xecTKoCTH (uiaHna (MHTETpaTbHbIe (DIaHIBI, YCIOBUS MOHTAXA):

= (52.14 * 0,05802 * 3049) / (1,596 * 1,866-10° *5°* 0,3 * 27,48) = (0,1503

S2.14-W M

L-Eye-gi Kg-h,
YcnoBue )XeCTKOCTH:
J.<1.0
0,4452<1.0
YcaoBue KECTKOCTH BHINOJIHEHO

= (52.14 * 0,05802 * 9631) / (1,596 * 1,99-10° * 52* 0,3 * 27,48) = 0,4452
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daanneBoe coequaenue DNS(

PacuéT Ha npoyHoOCTHL M repMeTudHocTh o ASME VIII-2

UcxogHble AaHHbIe

Tun gnanna:
Hcnonnenue:
Temnounszomsuus: Her
CBOOOIHBII/UHTETPATHHBII: -

Juametp 6ontoBol okpyxHOocTH, C: 125 MM
JanHble nepBoro ¢gJuaHna (Koabua):

CMEXHBIH 311EMEHT:

Marepuan CMEKHOTO 2JIEMEHTA:
Martepuan ¢uania (KoJabIa):

HapyxHsriii quametp ¢uanmna (Kombia), A:
TommuHa dhaanna (Koipna), t:

Cymma nipu6aBok, c:

Brensist koppo3us ¢uiaHuna, cs:
Buyrpennunii nuametp ¢ranma, B:

JliiHA KOHUYECKOW 9acTH BTYJKH, h:
JInvHa MUIHHIPWYECKON YacTH BTYJIKH, hy:
TonumHa HUITHHIPUYECKOI YacTH BTYJIKH, go:
TonmuHa KOHNYECKOH YacTH BTYJIKH, g1

Paguyc nepexona, r:
Jannble BTOPOro gpuianua (koJbua):

CMeXXHBIH HIIEMEHT:

Marepuan CMEKHOTO 3JIEMEHTA:
Marepuan ¢nanna (KoapLa):

Hapyxus1ii anamerp dnanna (konbua), A:

Tommuaa dhnanmna (koibma), t:

IIpuBapHbIe BCTBIK

BLICTyH'BHaZ[I/IHa

tynep K DN50
09I"2C (KI1245) Gr.
09I"2C (KI1245) Gr.
160 mm

20 MM

6 MM

0 MM

48 MM

17 Mmm

0 MM

14 mm

14 mm

5 MM

0912C

09I2C (KI1245) Gr.
160 mm

17 mm

Wzm) Jlucr Ne moxym. [omn. | Hara
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CymMma npubaBoK, c: 3 MM

Breninss kopposus ¢anHua, cy. 0 MM
Buyrpennnii nuametp ¢uanma, B: 48 mm
JlmHa KOHMYECKOH 4acTH BTYJIKH, h: 22,5 Mmm
JImMHa TMTHHAPUYECKOM YaCcTH BTYIKH, hy: 5,5 mm

TonmuHa MUITHHAPHYECKON JaCTH BTYJIKH, Zo: 5 MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, g1 14 MM
Panunyc nepexona, r: 5 mMm
Hnuabku:

Marepuan: 35X

Hapyx#sriii auamerp, dp: 16 MM
KonnuecTso, n: 4

PannanbHas kopposus kpenexa, ¢, 0 Mm

IIpoxknanka:
Marepuan npoKJIaaKH: CripanbHO-HaBHUTAasI C JICHTOW M3 HEpPIKABEIOIIEH CTanu
Tommuna, h,: 3,2 MM

Hapyxusbiii nuametp, OG: 87 mm

Buytpennuii nuamerp, IG: 74 MM
Pacuér B pacyéTHBIX YCJIOBUAX

YciioBust HATPYKEHUSA:

PacuérHoe oceBoe pacTsaruparoiiee ycuiue, F: 1500 H
PacuérHerii usrubaronmii MoMeHnt, M: 282,8 Hm

PacuérHoe BHyTpeHHee n30pITouHOE nasienue, p: 0,4 MIla
PacuérHas TemMnepaTypa 3JIeMEHTOB COCANHEHHUSI:

Temneparypa ¢nanna (kosbna), ty: 144 °C
Temnepatypa ¢uanna (konbLa), ty: 144 °C

Temneparypa 6onToB (Lmuiek), ts: 127,5 °C

Ceoitcmea mamepuana 60a1moe (uinujiekx)
Jormyckaemble HanpspkeHUs i Mateprana 35X npu remneparype T = 127,5 °C (pacuéTHble ycIoBHSA):

Sp=min{Re® / N0, R / Ngo; Re / N1; Ry / Ng}=min (590/4; 736/ 5; 558/ 1,5; 715/5)= 143 MIIa
Monyms mpomonsHON ynpyrocTs At Matepuana 35X npu temneparype T = 127,5 °C:

Es= 2,083-10° MIla
Koapduuument nuneitnoro pacmupenus uist marepuana 35X npu remneparype T = 127,5 °C:

as= 0,1206-10* °C
Jonyckaemble HanpspkeHus Ut Matepuana 35X npu tremnepatype T = 20 °C (pacuérHble yciIoBus):

S.=min{Re2 / nrzg; R / Ngog; Re2® / Ny}=min (590/ 4; 736 /5; 590/ 15)= 147,2 MIla
Monyns npogoabHO# ynpyroctu qia Matepuana 35X npu temnepatype T = 20 °C:

E®= 2,15-10° Mlla

Ceoitcmea mamepuana cmexncnozo nemenma aanya 1 IlImyuyep K DN50
Jomyckaembie Hanpspkenus 1yt Matepuana 091 2C (KT1245) Gr. mpu temmneparype T = 150 °C (pacuétHbie ycIoBus):

Snor= Min( Rer/ nr; Ry / ng) = min{202,1/15; 440/ 2,4}= 134,7 MIla
Jonyckaemble Hanpspkenus 1 Marepuana 0912C (KI1245) Gr. npu temnepatype T = 20 °C (pacu€rHble ycaoBusi):

Sngr= Min( Ry / ny; R/ ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla
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Cesoiicmea mamepuana cmexcHozo Inemenma gaanya 2
Jomyckaembie Hanpspkenus 1uia Matepuana 091 2C npu temneparype T = 144 °C (pacd€THble yCIOBUsA):

Snoz= 171,7 MIla
JHomyckaemsre HanpspkeHus 1yt Matepuana 091 2C npu remnepatype T = 20 °C (pacu€THbIe YCIOBUS):

Snez= 196 MITa

Ceoiicmea mamepuana aanya (koavya) 1

Jonyckaemble Hanpspbkenus i Matepuana 0912C (KI1245) Gr. npu temnepatype T = 144 °C (pacuéTHble YCIIOBUS):

Sier= Min( Rex/ nt; Rn?® / ng) = min{203/1,5; 440/ 2,4}= 135,4 MITa

Monyns npononeHoO# ynpyroctu st Marepuaia 0912C (KI1245) Gr. mpu temmeparype T = 144 °C:

E;= 1,866:10° MIla

Koa¢pduuument muneitnoro paciupenus it martepuaia 0912C (KI1245) Gr. npu temmneparype T = 144 °C:

o= 0,1248-10™ °C

Jomyckaemsle HanpspkeHust 1uig Matepuana 0912C (KI1245) Gr. npu temnepatype T = 20 °C (pacuéTHble ycIoBUsA):
Su= Min(Rey/ ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla

Monyns npononpHO# yapyroctu s Matepuana 091 2C (KI1245) Gr. mpu temmepatype T =20 °C:

E®= 1,99-10° MIla

Ceoiicmea mamepuana aanya (koavua) 2

Jonyckaembie Hanpspkenus it matepuana 091 2C (KI1245) Gr. npu temnepatype T = 144 °C (pacuéTHbie yCIOBUS):

St2= MiN( Rex/ Nt; R2 / Ng) = min{203/1,5; 440/ 2,4}= 135,4 MIla
Monyns npononbHO# ynpyroctu st Marepuana 091 2C (KI1245) Gr. npu temnepatype T = 144 °C:

E,= 1,866:10° Mlla
Koadpduument nuneiinoro pacmmpenus st matepuana 0912C (KI1245) Gr. nmpu temmeparype T = 144 °C:

o= 0,1248-10™ °C
Homnyckaembie Hanpspkenus 1t Mmatepuana 0912C (KI1245) Gr. npu temneparype T = 20 °C (pacu€tHble ycioBus):

Sgo= mMin( Ry / ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla
Monyne npomonsHo# ynpyroctu s marepuana 0912C (KI1245) Gr. npu remnepatype T = 20 °C:

E®,= 1,99:10° MIla

Pacuémmnvie napamempul nepeozo ¢pranya:
Buyrpennnii nuamerp ¢raHma (¢ yaeToM KOPpO3UH):
E=E+2 ¢ =48+2%6 =60 mm
JnameTp BTYJIKH C y4€TOM KOPpO3uu (17151 PJIaHIIEB, TPUBAPHBIX BCTHIK):
gp=gp—t —14-6 =8 MM
Bonpmmii qraMeTp KOHMYIECKOH BTYJIKH C YI€TOM KOPPO3HU:
g1=g;—© —14-6 =8 MM
TonmmuHa (hraHIa, ¢ y9eTOM KOPPO3HH:

t=t-g; =20-0 =20 Mmm

Pacuémmnvie napamempol émopozo granya:
Buytpennuii nuamerp ¢raanna (c y4eToM KOppO3uH):
E=B+2.c =48+2*3 =54 MM
JuameTp BTYJIKH C y4eTOM KOPpOo3uH (111 (DI1aHIEeB, IPUBAPHBIX BCTHIK):
gn =8p-¢ =5-3 =2 MM
Bonpmmii quaMeTp KOHUYECKO! BTYJIKH C Y4€TOM KOPPO3HU:
g1=g;-¢ =14-3 =11 MM
Tonmuna (ranIa, ¢ y9eTOM KOPPO3HH:
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t=t-c; =17-0 =17 mMm

Xapakmepucmuku npoKIaoKu:

Koadhpu- YcnoBHbI MO-
N laBiieHuE Jlommyckaemoe ynenb-
Tun u Matepuai mpo- [Ipokia o4YHbIN IIUEHT 00Ka- |aynb cxatus £y,
KIaIKHA ko3 duruent, m poxarus, y, froe nasnerme [q], THaK MlIIa
’ MI1a MITa
CrinpaipHO-HABUTAS C 3 69 - — =
NEHTON U3 HEpIKaBEIOLEH
cTann

upwrHa, nconb3yemast IS OTIpeiesIeH s 0a30BO KOHTAKTHOM ITMPUHEI IPOKIIAAKH Yepe3 by, Ha OCHOBAaHUH BO3MOXKHOM
KOHTaKTHOW IMUPUHBI MPOKIAJKH:

M= w =(87-74)/2 =6,5 MM

bazoBas koHTaKTHAS IMUPHUHA TPOKIIAAKH:

by =% =65/2 =3,25 MM

JnaMeTp OKpy>KHOCTH NPHUIIOKEHUS PEaKLIUU CO CTOPOHBI MTPOKIAIKNU:
Eciu by < 6 MM, G paBHO cpeHEMy AMaMETPy KOHTAKTHPYIOIIEH MOBEPXHOCTH MPOKJIAIKH.

0G +max {B;B%, 10}
2

]_HI/IpI/IHa, HCIOJIb3yeMast 1Jid ONPCACICHUA 0a30BOIi KOHTAKTHOM HIWPHUHBI IIPOKJIAAKHN YEPEC3 bo, Ha OCHOBaHHUH BO3MOXKHOM
KOHTaKTHOM ITHUPUHBI IPOKIIAAKU:

3= =(87 + max{48; 48; 74}) / 2 = 80,5 MM

M= @ =(87-74)/12 =6,5 MM

bazoBas xoHTaKTHas IMHpHUHAa MPOKIAAKU:

by =% =6,5/2 =325 MM

JuameTp OKpYKHOCTH MPUIIOKEHHUS PEAKLIUK CO CTOPOHBI MPOKITAIKH:
Ecmu by < 6 MM, G paBHO cpeJHEMY TUaMETPy KOHTaKTHPYIONIEH MOBEPXHOCTH MPOKIAIKH.

06 +max {5, B, 16
2
O¢ddexTnBHAST KOHTAKTHAS MIUPHHA TPOKIIAIKH:

by <6

0 =(87 + max{48; 48; 74}) / 2 = 80,5 MM

MM

by ecnu
=3,25 Mm
M

b= 45 ._bn eanbU}ﬁM

Pacuém nacpyzok
IIpoexTHast 6osTOBast HArPY3Ka JJIsl pAaCYETHBIX YCIOBUH (7151 HECAMOYTIIIOTHSIOIIAXCSI POKITAIIOK):
W, = 0785 G p+2bm-Gomep =0785*805°*04+2*325%3142*805%3*04 =4007 H
Benuuunna pacTsruparoiieil BHEIIHEH CUIIbL:
F, =1500H

CxUMaroNMMU Harpy3KaMu MpeHeOperaroT, U B 3TOM citydae F mpupaBHUBAETCS HYIIO.
Bremnuii n3rubaromnmii MOMEHT:

Mg =2828Hwu

W =nb Gy =3142%325%805%69 = 5,671-10° H

06111391 pac4ueTHad mioaab CCYCHUA 00JITOB:

JIuct
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Wo+F, +
a A o bt 3 2
A = max - —& | =max[(4007 + 1500 + 4 * 282,8 / 80,5) / 143; 5,671-10" 1147,2] =0,3853-10° m
a
b

Is} Shg

Juamerp ceuenust 6oira (IIMUIBKH) C y4ETOM KOPPO3HH:

dpe =16 Mm
[Tnomans cewenns O6onta (IIMMIBKH) (TT0 BHYTPEHHEMY JHAMETPY PE3BOBI C YIETOM KOPPO3UH):

fs =0,144-10° m?
HJ‘IOIlIaL[L r[onepeqﬂoro CCUCHUA 60J‘ITOB I10 BHyTpeHHeMy I[I/IaMepr pe3L6LI NiIn MI/IHI/IMaJ'ILHOMy )maMepr CTep)KHSIZ

Ay =n-f, =4%014410° = 0,576:10° m*

Pacuém o6onmos(uununex):

YcnoBue mpoYHOCTH OOJITOB:

A, <A,

0,3853:10° M*<0,576:10° M®
YciaoBue leO‘ll-[OCTl/l BBIIOJIHEHO

Pacuém nanpasxcenuit nepeozo garanya:
PaBHoeiicTBYOIIAs TABJICHUS Ha BHYTPCHHEH MOBEPXHOCTHU (IIaHIA:
Hp =0785-B% p =0785%60°*04 = 1130 H

IInego momenTa JJIA CHUJIbI HD ((i)HaHLILI HUHTCIPpAJIbHOI'O THUIIA, WJIN APYTUC, paCCUUTBIBACMBIC aHaJIOFI/I‘{HO)Z

hp - C-B-8 -—(u2-60-8)/2 =285mu

PaBHOzelCTBYIOIAs NaBIICHU:

H=0785G% p =0785*805°*04 =2035H

Paznnma Mexxy o01iei paBHOIEHCTBYIOMICH TaBICHUSA U PaBHOACHUCTBYIOIICH Ha BHYTPECHHEH MOBEPXHOCTH (hIaHIA:
HT =H- H]::| =2035-1130 =904,4 H

PagnansHOE paccTosiHNE OT peaKIMK MPOKIAIKH 710 OOITOBOI OKPYXHOCTH:

C-G

hg = - =(125-8055)/2 = 22,25 mm

IInedo nns Harpy3ku Ht (MHTErpanbHble (UIaHIlb], a TAaKXKe UHBIE, PACCYUTHIBAEMbIC aHAJIOTHYHO):

1{C-B
hy=—

20 2
Harpy3ka Ha npokiaaky (pa3HuIla Mexay MPOeKTHOM OONTOBOM HATPY3KOH M PaBHOJIEHCTBYIOIIEH JaBJICHNUS), B PaCUET-

HBIX:

+h,:-,} =1/2 * [(125-60) / 2 + 22,25] = 27,38 MM

Hy=W, -H =4007-2035 = 1973 H
BonToBoii unTeppan:

Bg = T g% 125/4 = 08,17 MM
1

HomunanbeHeri tuameTp 6onTa:

a=d, =16mm
KoaddunmeHt 601ToBOr0 MHTEpBaa:

B = max {1; & } =max{1; (98,17 / (2 * 16 + 20))**} = 1,374

2-at+t
X, =EL =8/8 =1
o
Koadpurment
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h, = fE-gD =(60*8)" =21,91 mm

X, = =17/2101 =0,7759
hl:l
Koa¢pduuunent nanpspxennit (Tabnuma 4.16.5):
F=0,8974
Pacuernpie k03¢ HUITEHTHI:
F
B = . =0,8974/21,91 =0,04096 1/mMm
a
Ko =160/60 = 2,667
E
2
T= K7 -Ad+850246 1gK)-1 (26672 * (1 + 8.55246*1g 2,667) — 1)/ ( (1.0472 + 1.9448 * 2,667 * (2,667 — 1)) = 1,291
(10472 +1 9442 K4y (K-
2
7= K d+8.55246 IgK) -1 = (2,6672* (1 + 8.55246 * |g 2,667) — 1) / (1.36136 * (2,667°— 1) * (2,667 - 1)) = 2,309

136136 (K% -1 (K -1)
Koapduuunent nanpsoxennit (Tabnuua 4.16.5):

V =0,5527

Koa¢pduument d muis mHTETrpaibHbIX (IIaHIEB:

a=2 h, g2  =2,300/05527 * 21,91 * & =0,5858:10° m°
v
toe+l  t

L=

4 =(20*0,04096 + 1)/ 1,291 + 20°/ 0,5858-10° = 2,774
d
MoOMeHT nHepuuu cedeHus (JiaHna npu u3rude (MHTerpagbHbIe QIaHIbl C BTYIKOH):

2
o D087 L-gg ho B _g0a745 27748+ 2191%60/05527 =0,3691:107 "

«
= K
=
; Gug=05(gg+g;)  =05*@+8) =8 MM
= Ap =03 [4-E) =0.5 * (160 — 60) =50 MM
= Taxk xak = we
P =
= n = A 50 MM
1)
= By = =20 MM
2 4
= 311 Eg 1 |Bg =(50 * 20%) * [1/3—0.21 * (20 / 50) * (1 — _ PP
= Km=[ﬁA'EB)' E-U-El'[a} I_E{H 1/12 * {20/ 50})] = 0,9981107 M
ol
2 Cp=h =17 mm
; DDG =0 g =8 MM
3
A 4
E: 3 ) 1 Dop 1 Dpp =(17*8%)*[1/3-1.05* (8/17) * (1 - =(—0,1398-10'8

j Eep=Fc Dosf 5-1-'3'5' T, ) 1'@' T, 1/192 * {8/ 17}%)] ) m*
s y ,
=6 [onspHBI MOMEHT cedeHus ¢uiaHma (MHTErpaTbHbIe (IaHIbI, IUIOCKUE (DIIAHIBI C BTYJIKON):
=
é I, =K ap +Kpp =09981107 +(-0,139810°) =0,9841-107 m*
E KoMmoHeHT IpoeKTHOro MOMeHTa Ha (hJIaHIe, KaK pe3ysbTar JAeHCTBUS BHEITHETO H3rHOAI0Iero MOMEHTa H/HITH OCEBOM
) CHJIBL:
=
5
ol <
Bl <
% E Jluct

o
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M, = 4'ME'[ +Fs -hp )1« [2857 (125— 2 * 285)] + 1500 * 28,5

03846 I, +I | |[C-2 hyp
Koadduument momeHTa 11 paciera CBOOOTHBIX KOJICII:

Fo =1

W3rnbaromunii MOMEHT B pac4ETHBIX YCIIOBUSX (BHyTpEHHEE aBICHHE):
M, =|Hp hp +Hy -hy +Hg hg) Bsp +M,, ) Fg g
Koadpdnument nanpsoxennit (Tabmrma 4.16.5):

f=1
HpOHOJ’ILHLIe HaIps>KEHUs BO BTYJIKC, B paC‘-IéTHLIX YCJIOBUSX:
£,
H="—3— =1%4155/(2774*8*60) = 39 MIla
L-gi B

Ycnosre Npo4YHOCTH:
Spfminfl 53,2538, |

minfl 5-8;:2.5.3, ] =min{15*1354;25*1347} =203 MIla
39 MIla < 203 MlIla, YciaoBHe MPOYHOCTH BHITIOJTHEHO
PannanbHble HanpshkeHust BO (uiaHIle, pacyETHbIC YCIOBHS:

(133 t-e+1)-MM,
dg = g = (1.33 %20 * 0,04096 + 1) * 4155 / (2,774 * 202 * 60) = 13,04 MIIa
e
YcnoBue NpoyHOCTH:
dp =34
13,04 MIla < 135,4 MIla, YcjoBre NPOYHOCTH BHINOJHEHO

2
Y = L 084245 +5 7160 w =1/(2,667—1) * (0.66845 + 5.7169 * 2,667> * Ig 2,667 / (2,667 — 1))
K-1 K?-1
]
_ET+1 = (2,667% + 1)/ (2,667~ 1)
Ki-1
KacatenpHble HanpskeHUS BO (hiIaHIle, pacuéTHBIE yCIOBHUS:
¥ M,
Sr = T g - Z-8g =2101*4155/(20** 60) - 1,327 * 13,04 = 19,07 MIla
t_ .
Ycnosue MIPOYHOCTH:
S 28

19,07 MIla < 135,4 MIla, YcjioBue NPOYHOCTH BHINOJIHEHO

dg +3g

2
YcnoBue NpoyHOCTH:

=(39+13,04)/2 = 26,02 MIla

Sg+a
“HIVR cae
26,02 MIla < 135,4 MIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO

SEHET - (394 19,07)/2 = 29,03 MITa
2
YcnoBre nNpoYyHOCTH:

mqsﬁ

29,03 MIla < 135,4 MlIla, ¥YcjioBUe NPOYHOCTH BBITOJIHEHO
BostoBast Harpy3Ka B yCIOBHSIX MOHTaXa:

We

= [ﬂ} By = (0,385310° +0,576:10°)12*1472 =7,075-10° H
2

M

I } [ hy, } =4*282,8%*[0,3691-107 /(0.3846 * 0,9841-107 +0,3691-107 =276,9 H

= |((1130 * 28,5 + 904,4 * 27,38 + 1973 * 22,25) * 1,374 + 276,9) * =415,5

Hw™m

=2,101

=1,327
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Wzrubaromuii MOMEHT B YCIIOBHSIX MOHTaa (BHYTPEHHEE JaBJICHHUE):
W, [C-G) By F

E 2
IIponosbHbIE HAIPSHKEHUS BO BTYJIKE, B YCIOBUSIX MOHTAXKA!

=7,07510* * (125-80,5)*1,374*1/2 = 2163 H ™

£ M,

= E =1%2163/(2,774*8*60) =203 MIla
L-giB

Ycnosue Npo4HOCTH:

S < rrindl. 585 025 Sy

Sy

mjn{l G- ng (25 Sng} =min{1.5 * 163,3; 2.5 * 163,3} = 245 MIla

203 MIla < 245 MIla, Yci10BHe NPOYHOCTH BHINOJIHEHO
PannanbHble HaNpsDKEHUS BO (pIIaHIIe, YCIIOBHS MOHTAXa:

[133-t-e+1)-M,
Sg = - =(1.33 * 20 * 0,04096 + 1) * 2163 / (2,774 * 20> * 60) = 67,87 MIIa
Lt B

YcnoBue npoyHOCTH:
PR S0

67,87 MIla < 163,3 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO
KacarenbHble HanpsbkeHUs BO (iaHIe, YCIOBUS MOHTaXa!

i -I'u'Ig
Sp=——-Z-3p =2101*2163/(20°*60)~ 1327 * 67,87 = 99,29 MIla
t*-B
VYcnosue MIPOYHOCTH:
Sp <8

99,29 MIla < 163,3 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO

SHHER - (203+67,87)/2 = 1354 MTTa
2
YCHOBI/IC HquHOCTI/I:

Sg+ig
— L3
135,4 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO

SEHET - (2034+9929)/2 = 1512 MITa
2
YCHOBI/IS HpO‘IHOCTI/I:

Sg it
Ti B

151,2 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
Ycii0oBre NPOYHOCTH BHINOJHEHO

Kecmxocmo ghranuya

- IUIsl pac4ETHBIX YCIIOBUIL:

Koaddunment sxecTkocTn U1 HHTETPAIBHBIX (IIAHIIEB!

Kr=0.3

[Nokazarens xecTKoCTH (uiaHna (MHTETrpajIbHbIE (IIaHIbl, paCYETHBIE YCIOBHS):
52.14-W M,

I= 5 = (52.14 * 0,5527 * 415,5) / (2,774 * 1,866-10° * 82*0,3*21,91) = 0,05498

L-Ey-gy Kg by

VYcnoBue KecTKOCTH:

J.<10

0,05498 < 1.0

YciaoBHe KECTKOCTH BbINOJTHEHO

- JUISl YCTIOBUH MOHTaXa:

INokazarens xecTkocTH (uiaHna (MHTErpatbHbIe (IaHIpbl, yCIOBUS MOHTAXA):
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52.14-% M

L 'Eyg'ga Ky -hy
VcnoBue KeCTKOCTH:
J.<1.0
0,2684<1.0
YcioBue JKECTKOCTH BHINOJHEHO

=(52.14 * 0,5527 * 2163) / (2,774 * 1,99-10° * 8 * 0,3* 21,91) = 0,2684

Pacuém nanpaxcenuii 6mopozo ¢paanya:
PaBHOnelicTBYIOIIAs JaBTICHHS HA BHYTPEHHEH MOBEPXHOCTH (hIIaHIa:

Hy =0785.B%.p =0.785*54°*04 = 9156 H

IIneyo MomeHTa 115 CUJIBI HD (q)HaHIILI HUHTETrpaJIbHOI'O TUIIA, WX APYTU€, paCCUUTHIBACMBIC aHaJ’IOFI/I‘{HO)i

hp - C-B-@ -2 s4-11)/2 =30 mu

Paznuna Mexxay oO1ieit paBHOJICHCTBYIOIIEH JaBICHUS U paBHOACHCTBYIOIIEH HAa BHYTPEHHEH MOBEPXHOCTH (IaHIa:

Hp=H-Hp =2035-9156 = 1119 H
TIneuo nns HarpyskKu HT (I/IHTCFpaJ'IBHBIe q)J'IaHLlBI, a TAKKC UHBIC, PACCUNTBIBACMBIC aHaJ’IOFI/I‘IHO)Z

21 2
Koadduument 6oxroBoro nHTEpBaa:

hp = l [C B +h.3} =1/2 * [(125-54) / 2 + 22,25] = 28,87 MM

Bop = max {1; Bs } =max{1; (98,17 / (2 * 16 + 17))¥}} = 1,415

2-a+t
X, = B =11/2 =55
2o
Koa¢ppuuunent
h, =.JB g, =(54*2)"  =10,39 Mm
h
iy = h_ =22,5/10,39 = 2,165

Koapduuunent nanpsoxenuit (Tabnuua 4.16.5):

F =0,4625

PacuerHbie K03 HUIICHTEHI:
F

g = h_ =0,4625/10,39 =0,04450 1/mm
[}

Ko = 160/54 = 2,963
E

K2 (14855296 - 1gK) -1

T=
(1.0472 +1 9442 K 3) (K -1)

= (2,963% * (1 + 8.55246*Ig 2,963) — 1)/ ( (1.0472 + 1.9448 * 2,963%) * (2,963 - 1)) = 1,214

_ K0 +8.55246 1K) -1
1.36134 -[:K2 - K-1
KoadpduumenTt d mis nHTErpanbHEIX (IIAHIEB:

d= % ‘h, g2 =2,078/0,01481 % 10,39 * 2* =0,5833-10° m°

i = (2,9632* (1 + 8.55246 * 19 2,963) — 1) / (1.36136 * (2,963~ 1) * (2,963~ 1)) = 2,078

3
tetl + v =(17 *0,04450 + 1)/ 1,214 + 17°/ 0,5833-10° = 2,289

d
MoMeHT uHepIMHy cedeHus (uiaHna npyu U3rude (MHTerpaibHble (IIAHIBI C BTYJIKOHN):

L:
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2
o D0ET4-L gy ho B 0742289+ 2% 10,39 *54/001481 =0,3032:107 w*

v
ng=ﬂ-5-(gu+gﬂ =05* (2 +11) =6,5 MM
&g =035-[4-E) =0.5* (160 - 54) =53 MM
>
Tax kak t_GWE,
A, = AL =53 Mmm
By = =17 Mmm
4 7
1 E 1 |B =(53*17%) * [1/3-0.21* (17/53) * (1 - =0,6927-10
_ 3|l |EBe ||,_! |BE
K= {*“*A EB) 7704l [H] I-= {H} 112 * {17 153Y)] o
Cp= =22,5 MM
Do =ng =6,5 MM
4 9
1 D 1 D =(22,5*6,5%) * [1/3—1.05* (6,5/22,5) * (1 — =0,1854-10
3 D Di
Koep = E:E 'DDG)' ool | ==l 1192 * {651 22.5}")] o
3 C, 192 | C,

[MonspHelii MOMEHT ceueHus uanna (MHTerpaitbHble (QIaHpl, IIockue (GIaHIpl ¢ BTYIKOI):

Iy =K g +Kop =06927107 +0,185410° = 0,6946:107 m*

KommonenT MIPOCKTHOI'O MOMCHTA Ha (I)naHue, KaK pe3yiibTaT JICUCTBHS BHEIITHETO I/I3FI/I6aIOH_ICFO MOMEHTA H/HIIN OCEBOMH
CHJIBI:

=4*282,8* [0,3032-107 /(0.3846 * 0,6946-107 + 0,3032-107 =322,6 H

1 hp
III.I'I =4III.I'I . . +F h * * *

Wzrubarommiit MOMEHT B pacYETHBIX YCJIOBHSX (BHYTpPEHHEE IABICHHE):

=|((915,6 * 30 + 1119 * 28,87 + 1973 * 22.25) * 1.415 + 322,6) * 1 = 469,3
M, =[{{Hp hp +Hr by +Hg -hig) Bge +M,, ) Fs| 1€ | .

Koapduuunent nanpsoxenuit (Tabnuua 4.16.5):

f=1
HpOHOJ’IBHBIe HaIps’)KEHUA BO BTYJIKC, B paC‘{éTHBIX YCIOBUAX:

oM,
HTT 7 _
L-gi B
VYcnosue MIPOYHOCTH:
SgSminfl 5-3,:258, |

=1*469,3/(2,289* 11**54) = 31,38 MIla

minfl 5-8; ;2.5 8, ] =min{L5*1354;25*171,7} =203 MIla
31,38 MIla < 203 MIla, ¥YcioBue MPOYHOCTH BHINOJIHEHO
PainanbHble HanpspKeHust BO (uiaHIle, pacyETHbIC YCIIOBHS:

(133 t-e+1)-M,
A = T g =(1.33* 17 * 0,04450 + 1) * 469,3 / (2,289 * 172 * 54) = 26,36 MIla
i
YcioBre MpOYHOCTH:
Ap 28
26,36 MIla < 135,4 MIla, ¥Yc/ioBHe MPOYHOCTH BHINMOJTHEHO

K? 1zK
2

Y o= L .[0_55345 +5T169 - ] =1/(2,963 - 1) * (0.66845 + 5.7169 * 2,963 * Ig 2,963 / (2,963° - 1)) = 1,891
E-1

]
_E7+1 = (2,9632 + 1) / (2,963 — 1) = 1,257
K*-1
KaCﬁTCHBHBIe HaHpH)}(eHI/IH BO Q)HaHue, pacIJéTHI)Ie yCHOBI/Iﬂ:
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T oM

=]

3 = T g -Z-8g =1891*469,3/(17**54) - 1,257 * 26,36 = 23,73 MIla
te .

YcnoBue npoyHOCTH:

dp =8

23,73 MIla < 135,4 MIla, Yci10BHe NIPOYHOCTH BBHINOJIHEHO

dg +3g

2
Ycnosue Npo4YHOCTH:

=(31,38 +26,36) / 2 = 28,87 MIla

Hgta
“HIVR cae
28,87 MIla < 135,4 MIla, YciioBHe NPOYHOCTH BBINOJIHEHO

SEHET - (3138+2373)/2 = 27,56 MITa
2
Ycnosue Npo4YHOCTH:

mqsﬁ

27,56 MIla < 135,4 MIla, ¥Yc/ioBHe MPOYHOCTH BBINOJHEHO
W3rubaronuii MOMEHT B YCIIOBUSX MOHTaXa (BHYTPEHHEE JaBIICHHUE):
W, [C-G) By Fy
g 2
[IpomonbHbIC HANPSDKEHUS BO BTYJIKE, B YCIOBUAX MOHTaXA!

=7,075-10* *(125-80,5)*1,415*1/2 = 2228 Hw™m

£,

H=——
L-gi B
YcnoBue NpoyHOCTH:

Sy <min{l. 5 8g ;25 Sy )

=1*2228/(2,289 * 11> * 54) = 149 MIla

mindl 5.8 125 -8 =min{L5*1633;25* 196} = 245 MTla

149 MIla < 245 Mlla, ¥YciioBHe NPOYHOCTH BbINOJTHEHO
PagnansHble HanpspKeHUS BO (pIaHIle, YCIIOBUSI MOHTaXKa:

[133-t-e+1)- M,
g = 3 =(1.33* 17 * 0,04450 + 1) * 2228/ (2,289 * 17* *54) = 125,2 MIla
L-t*-B
YcioBue MpovYHOCTH:
PR S0
125,2 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
KacarenpHple HanpshkeHUS BO (praHIle, YCIOBUS MOHTaXa:

¥ M,

37 = - - Z.3p =1891*2228/(17°*54)-1,257*125,2 = 112,7 MIla
t“-B
YcnoBue NpoyHOCTH:
BT =hg
112,7 MIla < 163,3 MIla, YcijioBue NPOYHOCTH BHINOJHEHO
SHHER = (1404 1252)/2 = 137,1 MITa
2

YcnoBue NpoyHOCTH:

3 b= +3 B
—— i3
137,1 MIla < 163,3 MIla, YcijioBue NPOYHOCTH BHINOJHEHO

SEHST - (1494 1127)/2 = 130,8 MIla
2
YcnoBre nNpoYyHOCTH:
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mqsk

130,8 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
YciioBre NPOYHOCTH BHINOJIHEHO

Kecmxocmo ¢hnanuya

- JUIsl paCYETHBIX yCIIOBUM:

[Mokazarenp xecTKOCTH (iaHIa (MHTErpabHbIC (TAHIBI, PACUETHBIC YCIIOBHS):
214V M

I= = =(52.14 * 0,01481 * 469,3) / (2,289 * 1,866-10° * 2> * 0,3 * 10,39) = 0,06805

L-Ey g0 Kg h,

YcnoBue )KeCcTKOCTH:

J.<1.0

0,06805<1.0

YcaoBue KECTKOCTH BbINIOJHEHO

- JUIsl YCIIOBUM MOHTaXa:

[Mokazarens xecTKoCTH (utaHIa (MHTErpaIbHBIC (DIIAHIIBI, YCIOBHSI MOHTAXA):

52.14-W I
I= 3 £ =(52.14 * 0,01481 * 2228) / (2,289 * 1,99-10° * 2** 0,3 * 10,39) = 0,3029
L-Ey.-g0 Kgr-h,
YcnoBue )XECTKOCTH:
J.<1.0
0,3029<1.0
YcioBHe JKECTKOCTH BBINIOJIHEHO
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daannesoe coeqnunenne DN50-M33x2

PacuéT Ha npoyHoOCTHL M repMeTudHocTh o ASME VIII-2

UcxogHble AaHHbIe

Tun gnanna: IIpuBapHbIe BCTBIK
Hcnonnenne: Brictyn-Bnaguna
Temnounszomsuus: Her

CBOOOIHBII/UHTETPATHHBII: -

Juametp 6ontoBoii okpyxHocTH, C: 125 MM
Jdannble nepBoro ¢guaHna (KoJabla):

CMEXHBIH 311EMEHT:

Marepuan CMEKHOTO 2JIEMEHTA:
Martepuan ¢uania (KoJabIa):

HapyxHsriii quametp ¢uanmna (Kombia), A:
Tommuna ¢ranna (konsma), t:

Cymma nipu6aBok, c:

Brensist koppo3us ¢uiaHna, cs:
Buyrpennunii nuametp ¢ranma, B:

JliiHA KOHUYECKOW 9acTH BTYJKH, h:
JInvHa MUIHHIPWYECKON YacTH BTYJIKH, hy:
TonumHa HUITHHIPUYECKOI YacTH BTYJIKH, go:
TonmuHa KOHNYECKON YacTH BTYJIKH, ;'

Pannyc nepexona, 1:
Jannble BTOPOro gpuianua (koJbua):

CMeXXHBIH HIIEMEHT:

Marepuan CMEKHOTO 3JIEMEHTA:
Marepuan ¢nanna (KoapLa):

Hapyxus1ii anamerp dnanna (konbua), A:

Tonmuuaa ¢anna (kobia), t:

tynep J DN50
09I"2C (KI1245) Gr.
09I"2C (KI1245) Gr.
160 mm

20 MM

6 MM

0 MM

48 MM

17 Mmm

0 MM

14 mm

14 mm

5 MM

0912C

09I2C (KI1245) Gr.
160 mm

21 MM
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CymMma npubaBoK, c: 6 MM

Breninss kopposus ¢aHua, cy. 0 MM
Buyrpennnii nuametp ¢uanma, B: 33 Mmm
JlmHa KOHMYECKOH 4acTH BTYJIKH, h: 22,5 Mmm
JImMHa TMTHHAPUYECKOM YaCcTH BTYIKH, hy: 1,5 Mm

TonmuHa MUIHHAPIYECKON JaCTH BTYJIKH, go: 12,5 MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, g1 21,5 Mmm
Pagunyc nepexona, r: 5 MM
HImnabku:

Marepuan: 35X

Hapyx#sriii auamerp, dp: 16 MM
KonnuecTso, n: 4

PannanbHas kopposus kpenexa, ¢, 0 Mm

IIpoxknanka:
Marepuan npoKJIaaKH: CripanbHO-HaBHUTAasI C JICHTOW M3 HEpPIKABEIOIIEH CTanu
Tommuna, h,: 3,2 MM

Hapyxusbiii nuametp, OG: 87 mm

Buytpennuii nuamerp, IG: 74 MM
Pacuér B pacyéTHBIX YCJIOBUAX

YciioBust HATPYKEHUSA:

PacuérHoe oceBoe cxxumaroiee ycunue, F: OH
PacuérHelii usrubaromuii Momenr, M: OHwM

PacuérHoe BHyTpeHHee n30pITouHOE nasienue, p: 0,4 MIla
PacuérHas TemMnepaTtypa JIeMEHTOB COCAMHEHHS:

Temneparypa ¢nanna (kosbna), ty: 144 °C
Temnepatypa ¢uanna (konbLa), ty: 144 °C

Temneparypa 6onToB (Lmuiek), ts: 127,5 °C

Ceoitcmea mamepuana 60a1moe (uinujiekx)

Jormyckaemble HanpspkeHUs Uit Matepuana 35X npu temnepatype T = 127,5 °C (pacuéTHble ycIoBHs):

Sp=min{Re® / N0, R / Ngo; Re / N1; Ry / Ng}=min (590/4; 736/ 5; 558/ 1,5; 715/5)= 143 MIIa
Monyms mpomonsHON ynpyrocTs At Matepuana 35X npu temneparype T = 127,5 °C:

Es= 2,083-10° MIla

Koa¢pduument nuneitnoro paciupenus uist martepuana 35X npu remnepatype T = 127,5 °C:

as= 0,1206-10* °C

Jonyckaemble HanpspkeHus Ut Matepuana 35X npu tremnepatype T = 20 °C (pacuérHble yciIoBus):
S.=min{Re2 / nrz0; R / Ngog; Re2® / Ny}=min (590/ 4; 736 /5; 590/ 15)= 147,2 MIla

Monyns npoJonbHO# ynpyrocty juia Mmatepuana 35X npu temnepatype T = 20 °C:

E®= 2,15-10° Mlla

Ceoiicmea mamepuana cmexicnozo rnemenma haanya 1 Illmyyep JI DN50
Jomyckaemsie HanpspkeHust it marepuaia 091 2C (KI1245) Gr. npu temmepatype T = 150 °C (pac4uérHbie YCIOBHS):

Snor= Min( Rer/ nr; Ry / ng) = min{202,1/15; 440/ 2,4}= 134,7 MIla
Jonyckaemble Hanpspkenus 1 Marepuana 0912C (KI1245) Gr. npu temnepatype T = 20 °C (pacu€rHble ycaoBusi):

Iloamnuce 1 narta

uB. Ne no.

19744.4

Sngr= Min( Ry / ny; R/ ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla
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Cesoiicmea mamepuana cmexcHozo Inemenma gaanya 2
Jomyckaembie Hanpspkenus 1uia Matepuana 091 2C npu temneparype T = 144 °C (pacd€THble yCIOBUsA):

Snoz= 171,7 MIla
Jomyckaemsre HanpspkeHus i Matepraia 091 2C npu remnepatype T = 20 °C (pacu€tHbIe ycaoBus):

Snez= 196 MITa

Ceoiicmea mamepuana aranya (koavya) 1

Jonyckaemble Hanpspbkenus i Matepuana 0912C (KI1245) Gr. npu temnepatype T = 144 °C (pacuéTHble YCIIOBUS):

Sier= Min( Rex/ nt; Rn?® / ng) = min{203/1,5; 440/ 2,4}= 135,4 MITa

Momyns npononsHO# ynpyroctu s marepuana 0912C (KI1245) Gr. mpu Temmniepatype T = 144 °C:

E;= 1,866:10° MIla

Koa¢pduuument muneitnoro paciupenus it martepuaia 0912C (KI1245) Gr. npu temmneparype T = 144 °C:

o= 0,1248-10™ °C

Jonyckaemble Hanpspkenus 1 Matepuana 0912C (KI1245) Gr. npu remneparype T = 20 °C (pacu€rHble ycaoBusi):
Su= Min(Rey/ ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla

Monyns npononpHO# yapyroctu s Matepuana 091 2C (KI1245) Gr. mpu temmepatype T =20 °C:

E®= 1,99-10° MIla

Cesoiicmea mamepuana ¢pranya (konvya) 2

Jonyckaembie Hanpsbkenus i Matepuana 0912C (KI1245) Gr. npu temneparype T = 144 °C (pacuéTHbie yCIoOBuS):

St2= MiN( Rex/ Nt; R2 / Ng) = min{203/1,5; 440/ 2,4}= 135,4 MIla
Monyns npononbHO# ynpyroctu st Marepuaia 091 2C (KI1245) Gr. npu temneparype T = 144 °C:

E,= 1,866:10° MIla
Koadpduument nuneiinoro pacmmpenus st matepuana 0912C (KI1245) Gr. nmpu temmeparype T = 144 °C:

o= 0,1248-10™ °C
Homnyckaembie Hanpspkenus 1t Mmatepuana 0912C (KI1245) Gr. npu temneparype T = 20 °C (pacu€tHble ycioBus):

Sgo= mMin( Ry / ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla
Monyne npomonsHo# ynpyroctu s marepuana 0912C (KI1245) Gr. npu remnepatype T = 20 °C:

E®,= 1,99:10° MIla

Pacuémmnvie napamempul nepeozo ¢pranya:
Bryrpennnii nuametp ¢uaHma (¢ yaeToM KOPPO3UH):
E=E+2 ¢ =48+2%6 =60 mm
JlnameTp BTYJIKH C y4ETOM KOPPO3uM (11711 PIIaHIIEB, TPUBAPHBIX BCTHIK):
gp=gp—t —14-6 =8 MM
Bonpmmii qraMeTp KOHMYIECKOH BTYJIKH C YI€TOM KOPPO3HU:
g1=g;—© —14-6 =8 MM
TonmmuHa (hraHIa, ¢ y9eTOM KOPPO3HH:

t=t-g; =20-0 =20 Mmm

Pacuémmnwie napamempol émopozo granya:
BuyTtpennuii nuamerp ranma (c y4eToM KOppo3uH):
E=EB+2.c =33+2%6 =45 MM

JuameTp BTYJIKH C y4eTOM KOPpOo3uH (111 (DI1aHIEeB, IPUBAPHBIX BCTHIK):
gp =gp-°¢ =125-6 =6,5Mm

Bonpmmii quaMeTp KOHUYECKO! BTYJIKH C Y4€TOM KOPPO3HU:

g1=g;-¢ =215-6 =155Mm

Tonmuaa raHma, ¢ y4eTOM KOPPO3UHU:
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t=t-c; =21-0 =21 mm

Xapakmepucmuku npoKIaoKu:

Koadhpu- YcnoBHbI MO-
N laBiieHuE Jlommyckaemoe ynenb-
Tun u Matepuai mpo- [Ipokia o4YHbIN IIUEHT 00Ka- |aynb cxatus £y,
KIaIKHA ko3 duruent, m poxarus, y, froe nasnerme [q], THaK MlIIa
’ MI1a MITa
CrinpaipbHO-HABUTAS C 3 69 - — =
NEHTON U3 HEpIKaBEIOLEH
cTanu

upwrHa, nconb3yemast IS OTIpeiesIeH s 0a30BO KOHTAKTHOM ITMPUHEI IPOKIIAAKH Yepe3 by, Ha OCHOBAaHUH BO3MOXKHOM
KOHTaKTHOW IMUPUHBI MPOKIAJKH:

M= w =(87-74)/2 =6,5 MM

bazoBas koHTaKTHAS IIMpPHHA DPOKIIAIKU:

by =% =65/2 =3,25 MM

JlnaMeTp OKpy>KHOCTH NMPUIIOKEHUS PEaKLUU CO CTOPOHBI MTPOKIAIKHU:
Eciu by < 6 MM, G paBHO cpeHEMy AMaMETPy KOHTAKTHPYIOIIEH MOBEPXHOCTH MPOKJIAIKH.

0G +max {B;B%, 10}
2

]_HI/IpI/IHa, HCIOJIb3yeMast 1Jid ONPCACICHUA 0a30BOIi KOHTAKTHOI HIWPHUHBI IIPOKJIAAKHN Y€PEC3 bo, Ha OCHOBaHHUH BO3MOXKHOM
KOHTaKTHOM ITHUPUHBI IPOKIIAAKU:

0= =(87 + max{48; 33; 74}) / 2 = 80,5 MM

M= @ =(87-74)/12 =6,5 MM

bazoBas xoHTaKTHas IMHpHUHAa MPOKIAAKU:

by =% =6,5/2 =325 MM

JlnaMeTp OKPY>KHOCTH MPHJIOKCHUS PEAKIIUH CO CTOPOHBI ITPOKIIAIKH:
Ecmu by < 6 MM, G paBHO cpefHEMY JHMAMETPy KOHTAKTUPYIONIEH TOBEPXHOCTH MPOKITAIKH.

06 +max {5, B, 16
2
O¢ddexTnBHAST KOHTAKTHAS MIUPHHA TPOKIIAIKH:

by <6

0 =(87 + max{48; 33; 74}) / 2 = 80,5 MM

MM

by ecnu
=3,25 Mm
M

b= 45 ._bn eanbU}ﬁM

Pacuém nacpyzok
IIpoexTHast GosTOBast HArPY3Ka JJISl pACYETHBIX YCIOBUH (7151 HECAMOYTIIIOTHSIFOIIMXCS TIPOKIIAIO0K):
W, = 0785 G p+2bm-Gomep =0785*805°*04+2*325%3142*805%3*04 =4007 H
Benuuunna pacTsruparoiieil BHEIIHEH CUIIbL:
F, =0H

CxUMaroNMMU Harpy3KaMu MpeHeOperaroT, U B 3TOM citydae F mpupaBHUBAETCS HYIIO.
Bremnuii n3rubaromnmii MOMEHT:

Mg =0HwMm
W =nb Gy =3142%325%805%69 = 5,671-10° H

06111391 pac4ueTHad mioaab CCYCHUA 00JITOB:

JIuct
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W, +F, + 5 Wgs 5
Ao = tmax 3 : = max[(4007 + 0 + 4 *0/80,5)/143; 5671-10* /1 147,2] =0,3853:10° ™
h

Is} Shg

Juamerp ceuenust 6oira (IIMUIBKH) C y4ETOM KOPPO3HH:

dpe =16 Mm
[Inomans cewenns O6onra (IMUIBKH) (TI0 BHYTPEHHEMY JHAMETPY PE3bObI ¢ yIEeTOM KOPPO3HUH):

fs =0,144-10° m?
HJ‘IOIlIaL[L r[onepeqﬂoro CCUCHUA 60J‘ITOB I10 BHyTpeHHeMy I[I/IaMepr pe3L6LI NiIn MI/IHI/IMaJ'ILHOMy )maMepr CTep)KHSIZ

Ay =n-f, =4%014410° = 0,576:10° m*

Pacuém o6onmos(uununex):

YcnoBue mpo4HOCTH OONTOB:

A, <A,

0,3853:10° M*<0,576:10° M®
YciaoBue leO‘ll-[OCTl/l BBIIOJIHEHO

Pacuém nanpasxcenuit nepeozo garanya:
PaBHoeiicTBYOIIAs TABJICHUS Ha BHYTPCHHEH MOBEPXHOCTHU (IIaHIA:
Hp =0785-B% p =0785%60°*04 = 1130 H

IInego momenTa JJIA CHUJIbI HD ((i)HaHLILI HUHTCIPpAJIbHOI'O THUIIA, WJIN APYTUC, paCCHUTBIBACMbIC aHaJ'IOFI/I‘IHO)Z

hp - C-B-8 -—(u2-60-8)/2 =285mu

PaBHOzelCTBYIOIAs NaBIICHU:

H=0785G% p =0785*805°*04 =2035H

Paznnma Mexxy o01iei paBHOIEHCTBYIOMICH TaBICHUSA U PaBHOACHUCTBYIOIICH Ha BHYTPECHHEH MOBEPXHOCTH (hIaHIA:
HT =H- H]::| =2035-1130 =904,4 H

PagnansHOE paccTosiHME OT PEeaKIMU MPOKIAIKH 10 OOITOBOM OKPYKHOCTH:

C-G

hg = - =(125-8055)/2 = 22,25 mm

IInedo nns Harpy3ku Ht (MHTErpanbHble (UIaHIlb], a TAaKXKe UHBIE, PACCYUTHIBAEMbIC aHAJIOTHYHO):

1{C-B
hy=—

20 2
Harpy3ka Ha npokiaaky (pa3HuIa Mexay IpOeKTHOW OONTOBON HArpy3KOU U paBHOJAEHCTBYIOIIEH AaBIICHUS), B pacuéT-

HBIX:

+h,:-,} =1/2 * [(125-60) / 2 + 22,25] = 27,38 MM

Hy=W, -H =4007-2035 = 1973 H
BonToBoii unTeppan:

Bg = T g% 125/4 = 08,17 MM
1

HomunanbeHeri tuameTp 6onTa:

a=d, =16mm
KoaddunmeHt 601ToBOr0 MHTEpBaa:

B = max {1; & } =max{1; (98,17 / (2 * 16 + 20))**} = 1,374

2-at+t
X, =EL =8/8 =1
o
Koadpurment

JIuct
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h, = fE-gD =(60*8)" =21,91 mm

X, = =17/2101 =0,7759
hl:l
Koa¢pduuunent nanpspxennit (Tabnuma 4.16.5):
F=0,8974
Pacuernpie k03¢ HUITEHTHI:
F
B = . =0,8974/21,91 =0,04096 1/mMm
a
Ko =160/60 = 2,667
E
2
T= K7 -Ad+850246 1gK)-1 (26672 * (1 + 8.55246*1g 2,667) — 1)/ ( (1.0472 + 1.9448 * 2,667 * (2,667 — 1)) = 1,291
(10472 +1 9442 K4y (K-
2
7= K d+8.55246 IgK) -1 = (2,6672* (1 + 8.55246 * |g 2,667) — 1) / (1.36136 * (2,667°— 1) * (2,667 - 1)) = 2,309

136136 (K% -1 (K -1)
Koapduuunent nanpsoxennit (Tabnuua 4.16.5):

V =0,5527

Koa¢pduument d muis nHTErpaibHbIX (IIaHIEB:

a=2 h, g2  =2,300/05527 * 21,91 * & =0,5858:10° m°
v
toe+l  t

L=

4 =(20*0,04096 + 1)/ 1,291 + 20°/ 0,5858-10° = 2,774
d
MoOMeHT nHepuuu cedeHus (JiaHna npu u3rude (MHTerpagbHbIe QIaHIbl C BTYIKOH):

2
o D087 L-gg ho B _g0a745 27748+ 2191%60/05527 =0,3691:107 "

«
= K
=
; Gug=05(gg+g;)  =05*@+8) =8 MM
= Ap =03 [4-E) =0.5 * (160 — 60) =50 MM
= Taxk xak = we
P =
= n = A 50 MM
=4 -
- By = =20 MM
2 4
= 311 Eg 1 |Bg =(50 * 20%) * [1/3—0.21 * (20 / 50) * (1 — _ PP
= Km=[ﬁA'EB)' E-U-El'[a} I_E{H 1/12 * {20/ 50})] = 0,9981107 M
= _
é Cp=h =17 mm
; DDG =0 g =8 MM
3
A 4
E: 3 ) 1 Dop 1 Dpp =(17*8%)*[1/3-1.05* (8/17) * (1 - =(—0,1398-10'8
Eep=Fc Dosf 5-1-'3'5' T, ) 1'@' T, 1/192 * {8/ 17}%)] ) m*

5 ! i
=6 [onspHBI MOMEHT cedueHus ¢uiaHmna (MHTerpaIbHbIe (BIaHIbI, IUIOCKHE (HIAHIBI C BTYIKON):
=
é I, =K ap +Kpp =09981107 +(-0,139810°) =0,9841-107 m*
E KoMmoHeHT IpoeKTHOro MOMeHTa Ha (hJIaHIe, KaK pe3ysbTaT JAeHCTBUS BHEITHETO H3rHOAI0ero MOMEHTa 1/HJIN OCEBOM
) CHJIBL:
=
5
ol <
Bl <
% E Jluct

o
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I hp =4*0*[0,3691-107 (0.3846 * 0,9841-107 + 0,3691-107 =0H
I'I.I'I = 4 . I'I.I'I . ' + F h * ’ * * ; ’
e E [D.EE&I& T +I} [C—z-hr,} 4 0p )1+ [285/(125-2%285)] +0*285 M
Koadduument momeHTa 11 paciera CBOOOTHBIX KOJICII:
Fo=1
W3zrubaromuii MOMEHT B pacu€THBIX YCIOBUSAX (BHYTPEHHEE ABIICHUE):
M, =[[(Hp b +Hy by +Hg -hg)-Bag +1,, )-Fg| =1((1130 %285 + 9044 * 27,38 + 1973 * 22,25) * 1,374 +0) * 1] ; 138,6 H
Koadpdnument nanpsoxennit (Tabmrma 4.16.5):
f=1
[IpomonbHbIC HANPSDKEHUS BO BTYJIKE, B PACUETHBIX YCIOBHSAX:
oM,
H="—73— =1%1386/(2774*8 *60) = 13,01 MIla
L-zi-E
Ycnosre Npo4YHOCTH:
Spfminfl 53,2538, |
minfl 5-8;:2.5.3, ] =min{15*1354;25*1347} =203 MIla
13,01 MIla < 203 MIla, YcjoBue NpOYHOCTH BHINOJIHEHO
PannanbHble HanpshkeHust BO (uiaHIle, pacyETHbIC YCIOBHS:
(133 t-e+1)-MM,
8 = L1l g =(1.33*20 * 0,04096 + 1) * 138,6 / (2,774 * 20° * 60) = 4,349 MIla
g
YcnoBue NpoyHOCTH:
dp 35
4,349 MIla < 135,4 Mlla, ¥YcioBHe MPOYHOCTH BBHIMOJTHEHO
1 K gk | , ,
¥ o= I | 086245 +5 T160 —_—| = 1/(2,667 —1) * (0.66845 + 5.7169 * 2,667° * Iy 2,667 / (2,667°— 1)) = 2,101
- E“-1
s 2
5 _E7+1 = (2,667%+ 1)/ (2,667~ 1) =1,327
2
= E-1
3 KacatenpHble HanpskeHUS BO (hiIaHIle, pacuéTHBIE yCIOBHUS:
=
E( ¥ 'M-:n
o Br = - Z-8g =2101*138,6/(20%* 60) - 1,327 * 4,349 = 6,362 MIla
2
= t* B
YcioBue MpovYHOCTH:
S Hp 28y
E‘ 6,362 MIla < 135,4 MIla, ¥Yc/ioBUe MPOYHOCTH BbINOJHEHO
2
Es ) Guuls) (13,01 +4,349) /2 = 8,679 MIla
2
~ YcnoBre NpoYyHOCTH:
% 3 H +3 i
é —— %35
Sf 8,679 MIla < 135,4 MIla, ¥YcjioBHe NPOYHOCTH BbINOJHEHO
=
<
A SH+ST = (1301+6362)/2 = 9,685 MITa
2
o YcnoBre nNpoYyHOCTH:
&
Sg +a
= 2H T cms
=
) 9,685 MIla < 135,4 MIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO
E{ BonroBast Harpy3ka B yCIOBHSIX MOHTaXka:
e
= W, = [@J By = (0,385310° +0,576:10°)12*1472 =7,075-10° H
=
ol <
Bl <
% E Jluct
o
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Wzrubaromuii MOMEHT B YCIIOBHSIX MOHTaa (BHYTPEHHEE JaBJICHHUE):
W, [C-G) By F

E 2
IIponosbHbIE HAIPSHKEHUS BO BTYJIKE, B YCIOBUSIX MOHTAXa!

=7,07510* * (125-80,5)*1,374*1/2 = 2163 H ™

£ M,

= E =1%2163/(2,774*8*60) =203 MIla
L-giB

Ycnosue Npo4HOCTH:

S < rrindl. 585 025 Sy

Sy

mjn{l G- ng (25 Sng} =min{1.5 * 163,3; 2.5 * 163,3} = 245 MIla

203 MIla < 245 MIla, Yci10BHe NPOYHOCTH BHINOJIHEHO
PannanbHble HanpsDKEHUS BO (pIIaHIe, YCIOBHS MOHTAXA!

[133-t-e+1)-M,
Sg = - =(1.33 * 20 * 0,04096 + 1) * 2163 / (2,774 * 20> * 60) = 67,87 MIIa
Lt B

YcnoBue npoyHOCTH:
PR S0

67,87 MIla < 163,3 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO
KacarenbHble HanpsbkeHUs BO (iaHIe, YCIOBUS MOHTaXa!

i -I'u'Ig
Sp=——-Z-3p =2101*2163/(20°*60)~ 1327 *67,87 = 99,29 MIla
t*-B
VYcnosue MIPOYHOCTH:
Sp <8

99,29 MIla < 163,3 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO

SHHER - (203+67,87)/2 = 1354 MTTa
2
YCHOBI/IC HquHOCTI/I:

Sg+ig
— L3
135,4 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO

SEHET - (2034+9929)/2 = 1512 MITa
2
YCHOBI/IS HpO‘IHOCTI/I:

Sg it
Ti B

151,2 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
Ycii0oBre NPOYHOCTH BHINOJHEHO

Kecmxocmo ghranuya

- JUIsl pacYETHBIX YCIOBUI:

Koaddunment sxecTkocTn U1 HHTETPAIBHBIX (IIAHIIEB!

Kr=0.3

HOKa3aTeJ‘IL KECTKOCTHU (bnaHua (I/IHTGFpEU‘IbHLI@ (1)J'[aHIH>I, paC‘IéTHBIe yCJ‘IOBI/IH)Z
5214 W I,

I= = = (52.14 * 0,5527 * 138,6) / (2,774 * 1,866-10° * 82*0,3*21,91) = 0,01834

L-Ey, gy Kg by

YCJ'IOBI/Ie JKECTKOCTH.

J.<1.0

0,01834<1.0

Yci0BHe JKECTKOCTH BBINNOJIHEHO

= IJIA yCJ‘IOBI/Iﬁ MOHTaxa.:

INokazarens xecTkocTH (uiaHna (MHTErpatbHbIe (IaHIpbl, yCIOBUS MOHTAXA):
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52.14-% M

L 'Eyg'ga Ky -hy
VcnoBue KeCTKOCTH:
J.<1.0
0,2684<1.0
YcioBue JKECTKOCTH BHINOJHEHO

=(52.14 * 0,5527 * 2163) / (2,774 * 1,99-10° * 8 * 0,3* 21,91) = 0,2684

Pacuém nanpaxcenuii 6mopozo ¢paanya:
PaBHOnelicTBYIOIIAs JaBTICHHS HA BHYTPEHHEH MOBEPXHOCTH (hIIaHIa:

Hy = 0.785.B% p =0.785*45°*04 =6358 H
IIneyo MomeHTa 11 CUJIBI HD ((bHaHHLI HUHTErpaJibHOI'O TUIIA, WJIN APYTUE€, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

hp = C-B-81 —(125-45-155)/2 = 32,25 mu

Paznuna Mexxay oO1ieit paBHOJICHCTBYIOIIEH JaBICHUS U paBHOACHCTBYIOIIEH HAa BHYTPEHHEH MOBEPXHOCTH (IaHIa:

Hp=H-Hp =2035-6358 = 1399 H
TIneuo nnsa Harpys3kKu HT (I/IHTeraJ'IBHBIe q)J'IaHL[LI, a TaKXKC MHBIC, pAaCCUUTBIBACMbIC aHaJ'IOFI/ILIHO)I

21 2
Koadduument 6oxroBoro nHTEpBaa:

hp = l [C B +h.3} =1/2 * [(125-45) /2 +22,25] = 31,13 MM

Bgp = max {1; Bs } =max{1; (98,17 /(2 * 16 + 21))**} = 1,361

2-a+t
X, = B =155/65 = 2,385
En
Koa¢ppuuunent
h, =.B-g, =@45%65" =17,1Mm
h
iy = h_ =225/171 =1,316

Koapduuunent nanpsoxenuit (Tabnuua 4.16.5):

F =0,6835

PacuerHbie K03 HUIICHTEHI:
F

e n =0,6835/17,1 =0,03996 1/mm
[}

Ko = 160/45 = 3,556
E

K2 (14855296 - 1gK) -1

T=
(1.0472 +1 9442 K 3) (K -1)

= (3,556 * (1 + 8.55246*Ig 3,556) — 1)/ ( (1.0472 + 1.9448 * 3,556%) * (3,556 — 1)) = 1,087

_ K0 +8.55246 1K) -1

1 36136 -(Kz -1 K-
Koadpdunument nanpsoxennit (Tabmwma 4.16.5):

i = (3,556 * (1 + 8.55246 * 19 3,556) — 1) / (1.36136 * (3,556 — 1) * (3,556 — 1)) = 1,758

V =0,09831

KoadpduumenTt d mis nHTErpanbHEIX (IIAHIEB:

a=2 h, g3 =1758/0,09831 * 17,1 * 6,5° =0,1292-10*
v
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toe+l  t°

L= +—— =(21*0,03996 + 1) /1,087 +21%/0,1292-10* = 2,409
d

MoMeHT nHepuuu cedeHus (IiaHna npy u3rude (MHTerpagbHbIe QIaHIbl C BTYIKOH):

2
I= 00874 L-gh-he B _0g74%2400%65%17,1%45/000831 = 0,6963-107 m*

V
Gug=05(gp+2)  =05*(65+155) =11 MM
A =035-[A-B) =0.5 * (160 — 45) =57,5Mm
-
Tak kak t_ng’
Ay =Ay =57,5Mm
Byg = =21 MM
4
1 =] 1 |B =(57,5*21% * [1/3-0.21 * (21/57,5) * (1 - _ 6 4
3 E E .
KJ'J.B={"'£"J"- EB) E_DEI[H] I—E{H} 1/12*{21/5715}4)] —0,1367 10° M
Cp=h =22,5 MM
DDG = ng =11 mm
4
1 D 1 [D =(22,5* 11 * [1/3— 1.05 * *(1- = (-0,5386:10®
3 oo oo (225*11%) * [1/3—1.05* (11/22,5) * (1 (-0,
K= (Cc 'DDG)' PR Rreuad i Ebr—uih hrowa 1/192 * {11/ 22,5))] ) M
C o

[MonspHelii MOMEHT ceueHus1 (uaHna (MHTerpaitbHble (GIaHipl, IIockue (GIaHIpl ¢ BTYIKOI):

lp =K a5 +Kop =0136710° +(05386:10°) =0,1313-10° w*

KommonenT MIPOCKTHOI'O MOMCHTA Ha (I)naHue, KaK pe3yiibTaT JICUCTBHS BHEIITHETO I/I3FI/I6aIOH_ICFO MOMEHTA H/HIIN OCEBOMH

CHITBIL:
g
< I hy =4*0*[0,6963-70" /(0.3846 * 0,1313-10° + 0,6963-107 =0H
= M,.=4Mg- : +F; -h * * * '
= e E [D.ES% T +I} [C—z-hn} 5 BD )% [32,25/ (125 - 2% 32,25)] + 0 * 32,25 M
[}
E N3rubaromuii MOMEHT B pacU€THBIX YCIOBHSIX (BHYTPEHHEE ABICHHE):
= =|((635,8 * 32,25 + 1399 * 31,13 + 1973 * 22,25) * 1361 + 0) * 1 = 146,9
= M, =[[[Hp -hp +Hy hy +Hg -hg) Bse +M,, ) Fs| | H

Koadpdpuument nanpsoxennit (Tabmuma 4.16.5):
3 f=1
gf IIpoosbHBIE HAIIPSKEHUS BO BTYJIKE, B PACUETHBIX YCIOBUSAX:
z £,
& B =——5— =1%1469/(2409* 155 *45) = 5,641 MIla
E L-gi B

YcnoBue npoyHOCTH:
ol
~ Spfminfl 53,2538, |
m
2 minfl 58 1253, | =min{l.5*1354;25*171,7} =203 MIla
§ 5,641 MIla < 203 MIla, ¥YciaoBue MPOYHOCTH BBHITOJTHEHO
£ PagnansHble HanpsHKEHUS BO (DIaHIe, pacy€THBIE yCIOBHS:

(133 t-e+1)-MM,

- g = - =(1.33* 21 *0,03996 + 1) * 146,9 / (2,409 * 212 * 45) = 6,503 MIla
= L-t*-B
=6
~ YcnoBue NpoyHOCTH:
§ B S8,
E[ 6,503 MIla < 135,4 MIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO
o
= 1 K ek . s =

YV =—"_ . |0AARLS +5 T1a9 —| 7 1/ (3,556 — 1) * (0.66845 + 5.7169 * 3,556° * Ig 3,556 / (3,556° - 1)) = 1,6

-1 -

=
ol <
Rl <
% E Jluct
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]
o Ko+ = (3,5562 + 1) / (3,556% — 1)

Kacarenbunie HalpsKEHUA BO (bnaHue, paCLIéTHLIe YCJ0BUA:

YoM,

St =— - -Z-3p =16%146,9/(21** 45)—1,172* 6,503 = 4,222 MIla
t_ .

YcnoBre Npo4HOCTH:

A 28,

4,222 MIla < 135,4 Mlla, ¥YciaoBHe IPOYHOCTH BHITIOJTHEHO

dg +3g

2
Ycnosue Npo4HOCTH:

= (5,641 +6,503) /2 = 6,072 MIla

Ag+a
ZHOUR can
6,072 MIla < 135,4 MlIla, YcjioBHe IPOYHOCTH BBITIOJTHEHO

SEET - (5641 4+4,222)/2 = 4,932 MITa
2
YCJ'IOBI/IC HpO‘IHOCTI/I:

ﬂqﬁ

4,932 MIla < 135,4 MlIla, YcaoBHe NPOYHOCTH BHINOJTHEHO
W3rubaromiuii MOMEHT B YCIIOBHSIX MOHTaXKa (BHYTPEHHEE JaBIICHHUC):

W, - (C-3) By Fs
E 2
HpOI{OJ‘IBHHe HaHpiDKeHI/IH BO BTYJ'IKG, B YCJ'IOBI/ISIX MOHTaxa.

=7,07510* * (125-80,5)*1,361*1/2 = 2142 H ™

£,

Sg=———
L-gi B
YcnoBue NpoyHOCTH:

S <min{l. 58 125 Sy )

=1*2142/ (2,409 * 15,5 * 45) = 82,27 Mlla

tuinf].5- 5, 125 S| =min{15*163:3; 25 * 196} = 245 MIla

82,27 MIla < 245 MIla, ¥YcjioBHe MPOYHOCTH BHINOJIHEHO
PaauanbHbie HanpsDKeHUs BO (DIIaHIle, YCIIOBUS MOHTAKA:

[133-t-e+1)-M,
Hg = 3 = (1.33* 21 * 0,03996 + 1) * 2142/ (2,409 * 21> * 45) = 94 85 MIla
L-t+“ B

YcnoBue NpoyHOCTH:
By =54

94,85 MIla < 163,3 MIla, ¥Yc/ioBHe MPOYHOCTH BbINOJHEHO
KacarenpHble HarpshkeHust BO (biiaHne, yCJIOBHSI MOHTaXKa:

¥ M,
3 = 7 -Z-3p =16*2142/ (212*45) - 1,172 * 94,85 = 61,58 MIla
t*-B
Ycnosue MIPOYHOCTH:
Sp 5g

61,58 MIla < 163,3 MIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO

SH +SR

2
Ycnosue MIPOYHOCTH:

=(82,27 +94,85)/ 2 = 88,56 MIIa

Sg+ig
Tisfg

88,56 MIla < 163,3 MIla, ¥Yc/ioBHe MPOYHOCTH BBHITIOJTHEHO

=1,172
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SHST (8227 +6158)/2 = 71,93 MITa
2
YcnoBre nMpoYyHOCTH:

Bg +a
%55%

71,93 MIla < 163,3 MIla, ¥Yc/ioBHe MPOYHOCTH BHINMOJHEHO
YcaoBHE MPOYHOCTH BBHITIOJTHEHO

Kecmkocmo ¢hnanuya

- 71 pacYETHBIX YCJIOBHIA:
IToxa3zaTens xecTKOCTH (hIaHIa (MHTETPaIbHBIE ()IAHIBI, PACIETHRIC YCIOBHU):

52.14-W M,

L 'E}ﬂ:u : gg Ky -hy
YcmoBHue JKECTKOCTH:
J.<1.0
0,007729<1.0
YcaoBue :KECTKOCTH BbINOJHEHO

- IUIs yCTIOBUM MOHTaXa:
INoxkazarens xecTKoCTH (uiaHna (MHTETpaTbHbIe (DIaHIBI, YCIOBUS MOHTAXA):

= (52.14 * 0,09831 * 146,9) / (2,409 * 1,866-10° * 6,5°* 0,3*17,1) = 0,007729

S2.14-W M

L-Eye-gi Kg-h,
YcnoBue )XeCTKOCTH:
J.<1.0
0,1057<1.0
YcaoBue KECTKOCTH BHINOJIHEHO

= (52.14 * 0,09831 * 2142) / (2,409 * 1,99-10° * 6,52 * 0,3 * 17,1) = 0,1057
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daanuesoe coequaenne DN50-Rc1/2

PacuéT Ha npoyHoOCTHL M repMeTudHocTh o ASME VIII-2

UcxogHble AaHHbIe

Tun ¢nanna:
Hcnonnenue:
Temnounszomsuus: Her
CBOOOIHBII/UHTETPATHHBII: -

Juametp 6ontoBol okpyxHOocTH, C: 125 MM
Jdannble nepBoro ¢guaHna (KoJabla):

CMEXHBIH 311EMEHT:

Marepuan CMEKHOTO 2JIEMEHTA:
Martepuan ¢uaniia (KoabIa):

HapyxHsriii quametp ¢uanmna (Kombia), A:
TommuHa dhaanna (Koipna), t:

Cymma nipu6aBok, c:

Brensist koppo3us ¢uiaHna, cs:
Buyrpennunii nuametp ¢ranma, B:

JliiHA KOHUYECKOW 9acTH BTYJKH, h:
JInvHa MUIHHIPWYECKON YacTH BTYJIKH, hy:
TonumHa HUITHHIPUYECKOI YacTH BTYJIKH, go:
TonmuHa KOHNYECKOH YacTH BTYJIKH, g1

Pannyc nepexona, 1:
Jannble BTOPOro gpuianua (koJbua):

CMeXXHBIH HIIEMEHT:

Marepuan CMEKHOTO 3JIEMEHTA:
Marepuan ¢nanna (KoapLa):

Hapyxus1ii anamerp dnanna (konbua), A:

Tommuaa dhnanmna (koibma), t:

IIpuBapHbIe BCTBIK

BLICTyH'BHaZ[I/IHa

tynep IT DN50
09I"2C (KI1245) Gr.
09I"2C (KI1245) Gr.
160 mm

20 MM

6 MM

0 MM

48 MM

17 Mmm

0 MM

14 mm

14 mm

5 MM

0912C

09I2C (KI1245) Gr.
160 mm

21 MM
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CymMma npubaBoK, c: 6 MM

Bueniusst kopposus ¢uraHma, cr. 0 MM
Buyrpennnii nuametp ¢uanma, B: 21 MM
JliHa KOHHYECKOM 4acTH BTYJIKH, h: 22,5 Mm
JImMHa TMTHHAPUYECKOM YaCcTH BTYIKH, hy: 1,5 Mm

TonmuHa MUINHAPIYECKON JaCTH BTYJIKH, go: 18,5 Mmm

TonmuHa KOHMYECKON YaCTH BTYJIKH, g1 27,5 Mm
Pagunyc nepexona, r: 5 MM
HImnabku:

Marepuan: 35X

Hapyx#sriii auamerp, dp: 16 MM
KonnuecTso, n: 4

PannanbHas kopposus kpenexa, ¢, 0 Mm

IIpoxknanka:
Marepuan npoKJIaaKH: CripanbHO-HaBHUTAasI C JICHTOW M3 HEpPIKABEIOIIEH CTanu
Tommuna, h,: 3,2 MM

Hapyxusbiii nuametp, OG: 87 mm

Buytpennuii nuamerp, IG: 74 MM
Pacuér B pacyéTHBIX YCJIOBUAX

YciioBust HATPYKEHUSA:

Pacuérnoe oceBoe cxxumaroiee ycunue, F: OH
PacuérHerii usrubaronmii MoMeHnt, M: OHwm

PacuérHoe BHyTpeHHee n30pITouHOE nasienue, p: 0,4 MIla
PacuérHas TemMnepaTtypa JIeMEHTOB COCAMHEHHS:

Temneparypa ¢nanna (kosbna), ty: 144 °C
Temnepatypa ¢uanna (konbLa), ty: 144 °C

Temneparypa 60sToB (Lmuiek), ts: 127,5 °C

Ceoitcmea mamepuana 60a1moe (uinujiekx)
Jormyckaemble HanpspkeHUs Uit Matepuana 35X npu temneparype T = 127,5 °C (pacuéTHble ycIoBHs):

Sp=min{Re® / N0, R / Ngo; Re / N1; Ry / Ng}=min (590/4; 736/ 5; 558/ 1,5; 715/5)= 143 MIIa
Monyms mpomonsHON ynpyrocTs At Matepuana 35X npu temneparype T = 127,5 °C:

Es= 2,083-10° MIla
Koapduument nuneitnoro paciupenus uist martepuana 35X npu remnepatype T = 127,5 °C:

as= 0,1206-10* °C
Jonyckaemble HanpspkeHust Ui Matepuana 35X npu remneparype T =20 °C (pacuérHble ycioBus):

S.=min{Re2 / nrzg; R / Ngog; Re2® / Ny}=min (590/ 4; 736 /5; 590/ 15)= 147,2 MIla
Monyns npoJonbHO# ynpyrocty juia Mmatepuana 35X npu temnepatype T = 20 °C:

E®= 2,15-10° Mlla

Ceoitcmea mamepuana cmexrncrnozo nemenma paanya 1 IlImyyep I DN50
Jomyckaembie Hanpspkenus 1yt Matepuana 091 2C (KT1245) Gr. mpu temmneparype T = 150 °C (pacuétHbie ycIoBus):

Snor= Min( Rer/ nr; Ry / ng) = min{202,1/15; 440/ 2,4}= 134,7 MIla
Honyckaemble Hanpspkenus 1 Marepuana 091 2C (KI1245) Gr. mpu remnepatype T = 20 °C (pacu€rHble ycaoBusi):

Sngr= Min( Ry / ny; R/ ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla
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Cesoiicmea mamepuana cmexcHozo Inemenma gaanya 2
Jonyckaembie Hanpspkenus 1uis Matepuana 091 2C npu temneparype T = 144 °C (pacu€THbIE YCIOBHSA):

Snoz= 171,7 MIla
JHomyckaemsre HanpspkeHus 1yt Matepuana 091 2C npu remnepatype T = 20 °C (pacu€THbIe YCIOBUS):

Snez= 196 MITa

Ceoiicmea mamepuana aranya (koavya) 1

Jomyckaemsle HanpspkeHust 11 Matepuana 0912C (KI1245) Gr. npu Temnepatype T = 144 °C (pacuéTHble yCIOBUS):

Sier= Min( Rex/ nt; Rn?® / ng) = min{203/1,5; 440/ 2,4}= 135,4 MITa

Monyns npononeHoO# ynpyroctu st Marepuaia 0912C (KI1245) Gr. npu temnepatype T = 144 °C:

E;= 1,866:10° MIla

Koa¢pduuument muneitnoro paciupenus 1uist martepuaia 0912C (KI1245) Gr. npu temnepatype T = 144 °C:

o= 0,1248-10™ °C

Jonyckaemble Hanpsokenus 1 Matepuana 0912C (KI1245) Gr. npu temnepatype T = 20 °C (pacu€rHble ycaoBusi):
Su= Min(Rey/ ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla

Monyns npononpHO# yapyroctu mis matepuana 0912C (KI1245) Gr. mpu temmieparype T =20 °C:

E®= 1,99-10° MIla

Ceoiicmea mamepuana aanya (koavua) 2

Jonyckaembie Hanpsbkenus i Matepuana 0912C (KI1245) Gr. npu temneparype T = 144 °C (pacuéTHbie yCIoOBuS):

St2= MiN( Rex/ N1; R2 / Ng) = min{203/1,5; 440/ 2,4}= 135,4 MIla
Monyns npononbHO# ynpyroctu st Marepuana 091 2C (KI1245) Gr. npu temnepatype T = 144 °C:

E,= 1,866:10° MIla
Koadpduument nuneiinoro pacmmpenus st matepuana 0912C (KI1245) Gr. nmpu temmeparype T = 144 °C:

a,= 0,1248-10™ °C
Homnyckaembie Hanpspkenus 1t Mmatepuana 0912C (KI1245) Gr. npu temneparype T = 20 °C (pacu€tHble ycioBus):

Sgo= mMin( Ry / ny; Ry / ng) = min{245/1,5; 440/ 2,4}= 163,3 MIla
Monyns npomonsHo# ynpyroctu s marepuana 0912C (KI1245) Gr. npu remnepatype T =20 °C:

E®,= 1,99:10° MIla

Pacuémmnvie napamempul nepeozo ¢pranya:
Buyrpennnii nuamerp ¢raHma (¢ yaeToM KOPpO3UH):
E=E+2 ¢ =48+2%6 =60 mm
JlnameTp BTYJIKH C y4ETOM KOPPO3uM (11711 PIIaHIIEB, TPUBAPHBIX BCTHIK):
gp=gp—t —14-6 =8 MM
Bonpmmii qraMeTp KOHHIECKOH BTYJIKH C YIETOM KOPPO3HH:
g1=g;—© —14-6 =8 MM
TonmmuHa (hraHIa, ¢ y9eTOM KOPPO3HH:

t=t-g; =20-0 =20 Mmm

Pacuémmnvie napamempol émopozo granya:
BuyTtpennuii nuamerp ranma (c y4eToM KOppo3uH):
BE=EBE+32.c =21+2*6 =33 MM

JuameTp BTYJIKH C y4eTOM KOppo3uH (115 (hi1aHIeB, IPUBAPHBIX BCTHIK):
gp =gp-¢ =185-6 =125MMm

Bonpmmii quaMeTp KOHUYECKO! BTYJIKH C Y4€TOM KOPPO3HU:

g1=g;-¢ =275-6 =215 MM

Tonmuaa raHma, ¢ y4eTOM KOPPO3UHU:
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t=t-c; =21-0 =21 mm

Xapakmepucmuku npoKIaoKu:

Koadhpu- YcnoBHbI MO-
N laBiieHue Jlommyckaemoe ynenb-
Tun u Matepuai mpo- [Ipokia o4YHbIN IIUEHT 00Ka- |aynb cxatus £y,
KIaIKHA ko3 duruent, m poxarus, y, froe nasnerme [q], THaK MlIIa
’ MI1a MITa
CrinpaipHO-HABUTAS C 3 69 - — =
NEHTON U3 HEpIKaBEIOLEH
cTanu

upwrnHa, uconp3yeMast [UIs OTIpeieNIeH s 0a30BOi KOHTAKTHOM IIMPUHBI IIPOKIAAKH Yepe3 by, Ha OCHOBAaHUU BO3MOXKHOM
KOHTaKTHOW IMUPUHBI MPOKIAJKH:

M= w =(87-74)/2 =6,5 MM

bazoBas koHTaKTHAS IMUPHUHA TPOKIIAAKH:

by =% =65/2 =3,25 MM

JlnaMeTp OKpy>KHOCTH NMPUIIOKEHUS PEaKLUU CO CTOPOHBI MTPOKIAIKHU:
Ecim bg < 6 MM, G paBHO cpeiHeMY AnaMeTpy KOHTaKTHPYIOIIEH MOBEPXHOCTH MPOKIIAJIKH.

0G +max {B;B%, 10}
2

]_HI/IpI/IHa, HCIOJIb3yeMast 1Jid ONPCACICHUA 0a30BOIi KOHTAKTHOM HIWPHUHBI IIPOKJIAAKHN YEPEC3 bo, Ha OCHOBaHHUH BO3MOXKHOM
KOHTaKTHOM ITHUPUHBI IPOKIIAAKU:

0= =(87 + max{48; 21; 74}) / 2 = 80,5 MM

M= @ =(87-74)/12 =6,5 MM

bazoBas xoHTaKTHas IMrMpUHAa MPOKIAAKHU:

by =% =6,5/2 =325 MM

JlnaMeTp OKPY>KHOCTH MPHJIOKCHUS PEAKIIUH CO CTOPOHBI ITPOKIIAIKH:
Ecmu by < 6 MM, G paBHO cpefiHEMY AHMaMETPy KOHTaKTUPYIOIIEH MOBEPXHOCTH MPOKIAIKH.

06 +max {5, B, 16
2
O¢ddexTnBHAST KOHTAKTHAS MIUPHHA TPOKIIAIKH:

by <6

0 =(87 + max{48; 21; 74}) / 2 = 80,5 MM

MM

by ecnu
=3,25 Mm
M

b= 45 ._bn eanbU}ﬁM

Pacuém nacpyzok
IIpoexTHast 6osTOBast HArPY3Ka JJIsl pAaCYETHBIX YCIOBUH (7151 HECAMOYTIIIOTHSIOIIAXCSI POKITAIIOK):
W, = 0785 G p+2bm-Gomep =0785*805°*04+2*325%3142*805%3*04 =4007 H
Benuuunna pacTsruparoiieil BHEIIHEH CUIIbL:
F, =0H

CxUMaloIMMU Harpy3KaMu MpeHeOperaroT, U B 3TOM citydae F mpupaBHUBaETCS HYIIO.
Bremnuii n3rubaromnmii MOMEHT:

Mg =0HwMm
W =nb Gy =3142%325%805%69 = 5,671-10° H

06111391 pac4ueTHad mioaab CCYCHUA 00JITOB:

JIuct
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W, +F, + 5 Wgs 5
Ao = tmax 3 : = max[(4007 + 0 + 4 *0/80,5)/143; 5671-10* /1 147,2] =0,3853:10° ™
h

Is} Shg

Juamerp ceuenust 6oira (IIMUIBKH) C y4ETOM KOPPO3HH:

dpe =16 Mm
[Inomans cewenns O6onTa (IMUIBEKH) (IO BHYTPEHHEMY JHAMETPY PE3BOBI C yIETOM KOPPO3HH):

fs =0,144-10° m?
HJ‘IOIlIaL[L r[onepeqﬂoro CCUCHUA 60J‘ITOB I10 BHyTpeHHeMy I[I/IaMepr pe3L6LI nin MI/IHI/IMaJ'ILHOMy L[I/IaMepr CTep)KHSI:

Ay =n-f, =4%014410° = 0,576:10° m*

Pacuém o6onmos(uununex):

YcnoBue mpoYHOCTH OOJITOB:

A, <A,

0,3853:10° M*<0,576:10° M®
YciaoBue leO‘ll-[OCTl/l BBIIOJIHEHO

Pacuém nanpasxcenuit nepeozo garanya:
PaBHoeiicTBYOIIAs TABJICHUS HA BHYTPCHHEH MOBEPXHOCTH ()IaHIA:
Hp =0785-B% p =0785%60°*04 = 1130 H

IInego momenTa JJIA CHUJIbI HD ((i)HaHLILI HUHTCIPpAJIbHOI'O THUIIA, WJIN APYTUC, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

hp - C-B-8 -—(u2-60-8)/2 =285mu

PaBHOzelCTBYIOIAs NaBIICHU:

H=0785G% p =0785*805°*04 =2035H

Paznnma Mexy o01ieil paBHOICHCTBYIOIICH JaBICHAS U PaBHOACHWCTBYIONICH Ha BHYTPEHHEH OBEPXHOCTH (hIaHma:
HT =H- H]::| =2035-1130 =904,4 H

PagnansHOE paccTosiHME OT PEeaKIMU MPOKIAIKH 10 OOITOBOM OKPYKHOCTH:

C-G

hg = - =(125-8055)/2 = 22,25 mm

IInedo ans Harpy3ku Hy (uHTErpanbHble (UIaHIEbL, a TaKXKe WHBIC, PACCIUTHIBAEMbIe aHAJIOTHYHO):

1{C-B
hy=—

20 2
Harpy3ka Ha npokiaaky (pa3HuIla Mexay MPOeKTHOM OONTOBON HATPY3KOW U PaBHOJIEHCTBYIOIIEH NaBIeHUs), B pacuéT-

HBIX:

+h,:-,} =1/2 * [(125-60) / 2 + 22,25] = 27,38 MM

Hy=W, -H =4007-2035 = 1973 H
BonToBoii unTeppan:

Bg = T g% 125/4 = 08,17 MM
1

HomunanbeHeri tuameTp 6onTa:

a=d, =16mm
KoaddunmeHt 601ToBOr0 MHTEpBaa:

B = max {1; & } =max{1; (98,17 / (2 * 16 + 20))**} = 1,374

2-at+t
X, =EL =8/8 =1
o
Koadpurment

JIuct
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h, = fE-gD =(60*8)" =21,91 mm

X, = =17/2101 =0,7759
hl:l
Koaddununent Hanpsoxenuit (Tabnuna 4.16.5):
F=0,8974
Pacuernpie k03¢ HUITEHTHI:
F
g = . =0,8974/21,91 =0,04096 1/mMmm
a
Ko =160/60 = 2,667
E
2
T= K7-0+825240 1gK)-1 (2,667%* (1 + 8.55246*1g 2,667) — 1)/ ( (1.0472 + 1.9448 * 2,667%) * (2,667 — 1)) = 1,291
(10472 +1 9442 K4y (K-
2
7= K d+8.55246 IgK) -1 = (2,6672* (1 + 8.55246 * |g 2,667) — 1) / (1.36136 * (2,667°— 1) * (2,667 - 1)) = 2,309

136136 (K% -1 (K -1)
Koapduuunent nanpsoxennit (Tabnuua 4.16.5):

V =0,5527

Koa¢pduument d muis mHTETrpaibHbIX (IIaHIEB:

a=2 h, g2  =2,300/05527 * 21,91 * & =0,5858:10° m°
v
toe+l  t

L=

4+-— =(20*0,04096 + 1)/ 1,291 + 20°/ 0,5858-10° = 2,774
d
MoMeHT nHepuuu ceueHus ¢uiaHna npyu U3rude (MHTerpaibHble (IIaHIbI C BTYJIKON):

2
o D084 L gh ho B _0g74%2774+8%21,0160/05527 =0,3691-107 wi*

«
= K
=
; Gug=05(gg+g;)  =05*@+8) =8 MM
= Ap =03 [4-E) =0.5 * (160 — 60) =50 MM
= Taxk xak = we
P =
= n = A 50 MM
1)
= By = =20 MM
2 4
= 311 Eg 1 |Bg =(50 * 20%) * [1/3—0.21 * (20 / 50) * (1 — _ PP
= Km=[ﬁA'EB)' E-U-El'[a} I_E{H 1/12 * {20/ 50})] = 0,9981107 M
ol
2 Cp=h =17 mm
; DDG =0 g =8 MM
3
A 4
E: 3 ) 1 Dop 1 Dpp =(17*8%)*[1/3-1.05* (8/17) * (1 - =(—0,1398-10'8

j Eep=Fc Dosf 5-1-'3'5' T, ) 1'@' T, 1/192 * {8/ 17}%)] ) m*
s y y
=6 [onspHBI MOMEHT cedueHus ¢uiaHmna (MHTerpaIbHbIe (BIaHIbI, IUIOCKHE (HIAHIBI C BTYIKON):
=
é I, =K ap +Kpp =09981107 +(-0,139810°) =0,9841-107 m*
E KoMmoHeHT IpoeKTHOro MOMeHTa Ha (hJIaHIe, KaK pe3ysbTar JAeHCTBUS BHEITHETO H3rHOAI0Iero MOMEHTa H/HITH OCEBOM
) CHJIBL:
=
5
ol <
Bl <
% E Jluct

o
2| 3 K-5.00.00.000 PP 301
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I hp =4*0*[0,3691-107 (0.3846 * 0,9841-107 + 0,3691-107 OH
I'I.I'I = 4 . I'I.I'I . . + F h * ’ * * ; ’
o E [D.EE&I& 1 +I} [C 2 hg } 40D )] *[285/(125-2*285)] +0*285
Koadduument momenTa 11 pacdera CBOOOIHBIX KOJICTI:
Fo=1
W3zrubaromuii MOMEHT B pacu€THBIX YCIOBUSAX (BHYTPEHHEE ABIICHUE):
M, =[[(Hp -bp +Hy by +Hg -hg)-Bag +1y,)-Fg| =1((1130 %285 + 9044 * 27,38 + 1973 * 22,25) * 1,374 +0) * 1] ; 138,6 H
Koadpdnument nanpsoxennit (Tabmrma 4.16.5):
f=1
[IpomonbHBIC HANPSDKEHUS BO BTYJIKE, B PACUETHBIX YCIOBUAX:
oM,
H="—73— =1%1386/(2774*8 *60) = 13,01 MIla
L-zi-E
Ycnosre Npo4YHOCTH:
Spfminfl 53,2538, |
minfl 5-8;:2.5.3, ] =min{15*1354;25*1347} =203 MIla
13,01 MIla < 203 MIla, YcjoBue NpOYHOCTH BHINOJIHEHO
PannanbHble HanpshkeHust BO (uiaHIle, pacyETHbIC YCIOBHS:
(133 t-e+1)-MM,
8 = L1l g =(1.33*20 * 0,04096 + 1) * 138,6 / (2,774 * 20° * 60) = 4,349 MIla
g
YcnoBue NpoyHOCTH:
dp 35
4,349 MIla < 135,4 Mlla, ¥YcioBHE NPOYHOCTH BBHITIOJTHEHO
1 K gk | , ,
¥ o= I | 086245 +5 T160 —_—| = 1/(2,667 —1) * (0.66845 + 5.7169 * 2,667° * Iy 2,667 / (2,667°— 1)) = 2,101
- E“-1
s 2
5 _E7+1 = (2,667%+ 1)/ (2,667~ 1) =1,327
2
= E-1
3 KacatenpHble HanpskeHUS BO (hiIaHIle, pacuéTHBIE yCIOBHUS:
=
E( ¥ 'M-:n
o Br = - Z-8g =2101*138,6/(20%* 60) - 1,327 * 4,349 = 6,362 MIla
2
= t* B
YcioBue MpovYHOCTH:
S Hp 28y
E‘ 6,362 MIla < 135,4 MIla, ¥Yc/ioBUe MPOYHOCTH BbINOJHEHO
2
Es ) Guuls) (13,01 +4,349) /2 = 8,679 MIla
2
~ YcnoBre NpoYyHOCTH:
% 3 H +3 i
é —— %35
Sf 8,679 MIla < 135,4 MIla, ¥YcjioBHe NPOYHOCTH BbINOJHEHO
=
<
A SH+ST = (1301+6362)/2 = 9,685 MITa
2
o YcnoBre nNpoYyHOCTH:
&
Bg +a
= 2H T cms
=
) 9,685 MIla < 135,4 MIla, ¥YcjioBUe NPOYHOCTH BbINOJHEHO
E{ BonroBast Harpy3ka B yCIOBHSIX MOHTaXka:
e
= W, = [@J By = (0,385310° +0,576:10°)12*1472 =7,075-10° H
=
ol =
Bl <
% E Jluct
o
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Wzrubaromuii MOMEHT B YCIIOBHSIX MOHTaa (BHYTPEHHEE JaBJICHHUE):
W, [C-G) By F

E 2
IIponosbHbIE HAIPSHKEHUS BO BTYJIKE, B YCIOBUSIX MOHTAXa!

=7,07510* * (125-80,5)*1,374*1/2 = 2163 H ™

£ M,

= E =1%2163/(2,774*8*60) =203 MIla
L-giB

Ycnosue Npo4HOCTH:

S < rrindl. 585 025 Sy

Sy

mjn{l G- ng (25 Sng} =min{1.5 * 163,3; 2.5 * 163,3} = 245 MIIa

203 MIla < 245 MIla, Yci10BHe NPOYHOCTH BHINOJIHEHO
PannanbHble HaNpsDKEHUS BO (pIIaHIIe, YCIIOBHS MOHTAXa:

[133-t-e+1)-M,
Sg = - =(1.33 * 20 * 0,04096 + 1) * 2163 / (2,774 * 20> * 60) = 67,87 MIIa
Lt B

YcnoBue npoyHOCTH:
PR S0

67,87 MIla < 163,3 MIla, ¥Yc/i0BHe NPOYHOCTH BBHINOJIHEHO
KacarenbHble HanpsbkeHUs BO (iaHIe, YCIOBUS MOHTaXa!

i -I'u'Ig
Sp=——-Z-3p =2101*2163/(20°*60)~ 1327 * 67,87 = 99,29 MIla
t*-B
VYcnosue MIPOYHOCTH:
Sp <8

99,29 MIla < 163,3 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJIHEHO

SHHER - (203+67,87)/2 = 1354 MTTa
2
YCHOBI/IC HquHOCTI/I:

Sg+ig
— L3
135,4 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO

SEHET - (2034+9929)/2 = 1512 MITa
2
YCHOBI/IS HpO‘IHOCTI/I:

Sg it
Ti B

151,2 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
Ycii0oBre NPOYHOCTH BHINOJHEHO

Kecmxocmo ghranuya

- JUIsl pacYETHBIX YCIOBUI:

Koadpunmenr sxecTkocTH U1 HHTETPAIBHBIX (JIAHIIEB!

Kr=0.3

HOKa3aTeJ‘IL KECTKOCTHU (bnaHua (I/IHTGFpEU‘IbHLI@ (1)J'[aHIH>I, paC‘IéTHBIe yCJ‘IOBI/IH)Z
5214 W I,

I= = = (52.14 * 0,5527 * 138,6) / (2,774 * 1,866-10° * 82*0,3*21,91) = 0,01834

L-Ey, gy Kg by

YCJ'IOBI/Ie JKECTKOCTH.

J.<1.0

0,01834<1.0

Yci0BHe JKECTKOCTH BBINNOJIHEHO

= I yCJ‘IOBI/Iﬁ MOHTaxa.:

INokazarens xecTkocTH (uiaHna (MHTErpatbHbIe (IaHIpbl, yCIOBUS MOHTAXA):
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52.14-% M

L 'Eyg'ga Ky -hy
VcnoBue KeCTKOCTH:
J.<1.0
0,2684<1.0
YcioBue JKECTKOCTH BHINOJHEHO

=(52.14 * 0,5527 * 2163) / (2,774 * 1,99-10° * 8 * 0,3* 21,91) = 0,2684

Pacuém nanpaxcenuii 6mopozo ¢pnanya:
PaBHOnelicTBYIOIIAs JaBTICHHS HA BHYTPEHHEH MOBEPXHOCTH (hIIaHIa:

Hp =0785.B* p =0785*33°*04 =3419H

IIneyo MomeHTa 115 CUJIBI HD (q)HaHIILI HUHTErpaJibHOI'O TUIIA, WJIN APYTUE€, paCCUUTBIBACMBIC aHaJ'IOFI/I‘IHO)Z

hp = C-B-&1 —(125-33-215)/2 = 3525 mu

Paznuna Mexxay oOrieli paBHOICHCTBYIOIIECH JaBIeHUS U paBHOCHCTBYIOIIEH HAa BHYTPEHHEH IIOBEPXHOCTH (JIaHLIa:

Hp=H-Hp =2035-3419 = 1693 H
TIneuo nns HarpyskKu HT (I/IHTeraJ'IBHBIe q)J'IaHL[LI, a TaKXKC MHBIC, pAaCCUUTBIBACMbIC aHaJ'IOFI/ILIHO)I

21 2
Koadduument 6oxroBoro uHTEpBaa:

hp = l |:C B +th| =1/2* [(125-33) /2 +22,25] = 34,12 Mmm

Bgp = max {1; Bs } =max{1; (98,17 /(2 * 16 + 21))**} = 1,361

2-a+t
v - Bl =215/125 =172
4
2o
Koa¢ppuuunent

h, = 5. o, =(33* 12,5%% = 20,31 mm

My = — =225/2031 =1,108

Koapduuunent nanpsoxenuit (Tabnuua 4.16.5):

F=0,7613

PacuerHbie K03 HUIICHTEHI:
F

&= o =0,7613/20,31 =0,03748 1/mm
[}

Ko = 160/33 = 4,848
E

K2 (14855296 - 1gK) -1

T=
(1.0472 +1 9442 K 3) (K -1)

= (4,848% * (1 + 8.55246*Ig 4,848) — 1)/ ((1.0472 + 1.9448 * 4,848%) * (4,848 — 1)) = 0,8909

_ K0 +8.55246 1K) -1

1.36134 -(Kz - K-1
Kosodurment nanpspxennii (Tabmuma 4.16.5):

[} = (4,848% * (1 + 8.55246 * |g 4,848) — 1) / (1.36136 * (4,848 - 1) * (4,848-1)) =1,36

V =0,1914

KoadpduumenTt d mis nHTErpanbHEIX (IIAHIEB:

a=2 h, g2 =1,36/01914*20,31* 125 =0,2255:10" u®
v

K-5.00.00.000 PP

Wzm) Jlucr Ne moxym. [omn. | Hara

JIuct

304




Iloamuce 1 nata

B3am. uaB. Ne | MuB. No my6t.

Iloamnuce 1 narta

uB. Ne no.

19744.4

toe+l  t°

L= 42 =(21*0,03748 +1)/0,8909 + 21°/ 0,2255-10* = 2,417
d

MoMeHT nHepuuu cedeHus (IiaHna npy u3rude (MHTerpagbHbIe QIaHIbl C BTYIKOH):

4
o D087 Logh ho B o087+ 2,417 % 1252031 %33/0,0014 = 0,1156:10° w*

v
G e = 0.5 (2o +2;) =05* (12,5 + 21,5) =17 Mm
A =035-[A-B) =0.5* (160 — 33) =63,5 MM
-
Tak kak t_ng’
Ay =Ay =63,5 MM
By = =21 MM
4 6
1 E 1 |B =(63,5* 21%) * [1/3-0.21 * (21/63,5) * (1 — =0,1552-10
3 E E
K= {p-,_,.,_ EB)' E_D 21.[@]' I_E{H} 1112 * {21/63,5}] N
Cp=h =22,5MMm
DDG = ng =17 mm
4
1 D 1 [D =(22,5* 17%) * [1/3— 1.05 * (1 = (-0,507-107
3 oo oo (225*17%) * [1/3—1.05* (17/22,5) * (1 (-0,
K= (Cc 'DDG)' PR Rreuad i Ebr—uih hrowa 1/192 * {17/ 22,5))] ) M
C C

[MonspHelii MOMEHT ceueHus uanua (MHTerpaitbHble (GIanHpl, IIockue (GIaHIpl ¢ BTYIKOI):

I, =K a5 +Kop =0155210° +(0,507-107) =0,1045-10° »*

KommonenT IIPOCKTHOI'O MOMCHTA Ha (1)J'IaHL[€, KakK pe3yjibTaT ,IleﬁCTBPIH BHCIIHETO I/ISFI/I6aIOH.[€FO MOMEHTA W/HIINA OCEBOMH
CHJIBI:

I h =4*0*/0,1156-10° /(0.3846 * 0,1045-10° + 0,1156-10° =0H
M, =4-ME-[ M D }Fﬁ_-hn [ ( ’ !

Y] * [35,25 / (125 — 2 * 35,25)] + 0 * 35,25
03346 -IP +I||C-2 hy M
Nzrubarommii MOMEHT B pacu€THBIX YCIOBUSIX (BHYTPEHHEE JaBICHUE):

= |((341,9 * 35,25 + 1693 * 34,12 + 1973 * 22,25) * 1,361 + 0) * 1 = 154,8
M, =[[[Hp -hp +Hy hy +Hg -hg) Bse +M,, ) Fs| | Hu

Koadpduument nanpsoxennit (Tabmuma 4.16.5):

f=1

[IpomonbHBIE HAIPSHKEHUS BO BTYJIKE, B PACUETHBIX YCIOBHSAX!

f M

Sg=——
L-gi B

YcnoBue npoyHOCTH:

Spfminfl 53,2538, |

=1*154,8/ (2,417 * 21,5°*33) = 4,198 MIla

minfl 58 1253, | =min{l.5*1354;25*171,7} =203 MIla
4,198 MIla < 203 MlIla, ¥YciaoBue IPOYHOCTH BHIOJTHEHO
PagnansHble HanpsHKEHUS BO (DIaHIe, pacy€THBIE yCIOBHS:

(133 t-e+1)-MM,
8 = L1l g =(1.33*21*0,03748 + 1) * 154,8 / (2,417 * 21 * 33) = 9,007 MIla
X
YcnoBre NpovYHOCTH:
dp 35
9,007 MIla < 135,4 MIla, ¥YcjioBHe NPOYHOCTH BbINOJHEHO

K? 12K
2

Y o= _1 .[u_ﬁﬁg45 +5 7169 - ] =1/(4,848 - 1) * (0.66845 + 5.7169 * 4,848 * Ig 4,848 / (4,848% - 1)) = 1,237
K-1

JIuct
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2
o Ko+ = (4,848% + 1) / (4,8482 — 1)

Kacarenbunie HalpsKEHUA BO (bnaHue, paCLIéTHLIe YCJ0BUA:

¥ -
dr = 3 ED - 2.3 =1,237*154,8/ (21 *33)— 1,089 * 9,007 = 3,351 MIIa
t_ .
YcnoBre Npo4HOCTH:
A 28,

3,351 MIla < 135,4 MIla, Yci10BHe NPOYHOCTH BBHINOJIHEHO

dg +3g

2
Ycnosue Npo4HOCTH:

= (4,198 +9,007) /2 = 6,603 MIla

Ag+a
ZHOUR can
6,603 MIla < 135,4 MlIla, YcjioBHE IPOYHOCTH BbITIOJTHEHO

SEHET - (4108 +3351)/2 = 3,775 MITa
2
YCJ'IOBI/IC HpO‘IHOCTI/I:

ﬂqﬁ

3,775 MIla < 135,4 MIla, ¥Yc/i0BHe NPOYHOCTH BHINOJHEHO
W3rubarommuii MOMEHT B YCIIOBHSIX MOHTaXKa (BHYTPCHHEE 1aBJICHHUE):

W, - (C-3) By Fs
E 2
HpOI{OJ‘IBHHe HaHpiDKeHI/IH BO BTYJ'IKG, B YCJ'IOBI/ISIX MOHTaxa.

=7,07510* * (125-80,5)*1,361*1/2 = 2142 H ™

£,

Sg=———
L-gi B
YcnoBue NpoyHOCTH:

S <min{l. 58 125 Sy )

=1*2142/ (2,417 * 21,5°* 33) = 58,12 Mlla

tuinf].5- 5, 125 S| =min{15*163:3; 25 * 196} = 245 MIla

58,12 MIla < 245 MIla, ¥YcjioBH€e MPOYHOCTH BHINOJIHEHO
PaauanbHbie HanpsDKeHUs BO (DIIaHIle, YCIIOBUS MOHTAKA:

[133-t-e+1)-M,
Hg = 3 =(1.33*21*0,03748 + 1) * 2142/ (2,417 * 21> * 33) = 124,7 MIla
L-t+“ B

YcnoBue NpoyHOCTH:
By =54

124,7 MIla < 163,3 MIla, YciaoBue NpoYHOCTH BHINOJIHEHO
KacatenpHble HanpsDKeHNS BO (hIaHIle, YCIOBHS MOHTaXa!

T -I'u'Ig
Sp=-——-Z-8p =1237*2142/(21°*33)- 1,089 * 1247 = 46,4 MIla
t“-B
YCHOBI/IC MIPOYHOCTH:
Sp <8¢

46,4 MIla < 163,3 MIla, YcjioBHe NPOYHOCTH BbINOJIHEHO

SH +SR

2
Ycnosue MIPOYHOCTH:

=(58,12 +124,7)/ 2 = 91,41 MIla

Sg+ig
Tisfg

91,41 MIla < 163,3 MIla, ¥Yc/ioBHe MPOYHOCTH BHINMOJTHEHO

=1,089
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HEAET = (5812 +464)/2 = 52,26 MITa
2
YcnoBre nMpoYyHOCTH:

Bg +a
%55%

52,26 MIla < 163,3 MIla, ¥Yc/ioBHe MPOYHOCTH BHINMOJHEHO
YcaoBHE MPOYHOCTH BHITIOJTHEHO

Kecmkocmo ¢hnanuya

- 71 pacYETHBIX YCJIOBHIA:
IToxa3zaTens sxecTKOCTH (hIaHIa (MHTETpalTbHbIE (IaHIBl, pACIETHRIC YCIIOBHSA):

52.14-W M,

L 'E}ﬂ:u : gg Ky -hy
YcmoBHue JKECTKOCTH:
J.<1.0
0,003597<1.0
YcaoBue :KECTKOCTH BbINOJHEHO

- IUIs yCTIOBUM MOHTaXa:
INoxkazarens xecTKoCTH (uiaHna (MHTETpaTbHbIe (DIaHIBI, YCIOBUS MOHTAXA):

=(52.14 * 0,1914 * 154,8) / (2,417 * 1,866-10° * 12,5°* 0,3* 20,31) = 0,003597

S2.14-W M

L-Eye-gi Kg-h,
YcnoBue )XeCTKOCTH:
J.<1.0
0,04670<1.0
YcaoBue KECTKOCTH BhINOJIHEHO

=(52.14 * 0,1914 * 2142) / (2,417 * 1,99-10° * 12,52 * 0,3 * 20,31) = 0,04670
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1)
2)
3)

4)
5)

6)
7)

8)

CHHCOK JJUTEPATYPHI

I'OCT P 52857.4-2007. Cocynel u annapatsl. HOpMBI 1 METOABI pacueTa Ha MPOYHOCTh. PacueT Ha MPOYHOCTH U
TrepMETHYHOCTh (PJIAHLIEBBIX COETUHEHHH.

CA 03-003-07. PacueT Ha MPOYHOCTH ¥ BHOPAITUIO CTATBHBIX TEXHOJIOTHYECKUX TPYOOIpoBoaoB. CTaHIapT acco-
[MALIH KCIIEPTHBIX OpraHU3alil TEXHOT€HHBIX 00BEKTOB MOBBIIIEHHOI onacHocTH "Pocrexskcrnepruza"

T'OCT P 51274-99. Cocynpb! 1 anmapatsl. ATmapaTtsl KOJIOHHOTO Tumia. HOpMBI 1 METOIBI pacdeTa Ha IPOYHOCTb.
ASME VIII, Div 2, 2013.

T'OCT P 52857.3-2007. Cocyzs! u anmapatsl. HopMBI 1 METOBI pacdeTa Ha MPOYHOCTh. YKPEIUICHHE OTBEPCTHIA B
oOeuaiikax ¥ JHHIIAX PY BHYTPEHHEM W BHELTHEM JaBICHUAX. PacdeT Ha MpOYHOCTh 00€YaeK M JHUII TIPH BHEIII-
HHX CTaTHYECKHUX Harpy3kax Ha IITYIEp.

I'OCT P 52857.1-2007. Cocyasl u annapatsl. HopMbl 1 MeTOIBI pacdera Ha mpoyHocTh. O0ume TpeboBaHuMsI.
I'OCT P 52857.2-2007. Cocynsl u annapatsl. HOpMbI 1 METOABI pacueTa Ha IPOYHOCTh. PacueT HUINHAPHUYECKUX U
KOHHUYECKHX 00€4aeK, BBITYKIIBIX U IUIOCKUX JHUIL U KPBIIIEK.

I'OCT P 52630-2012. Cocyapbl u anmapartsl CTanbHble cBapHble. OOIINe TEXHUYECKNE YCIOBUS
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