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Pacuer Ha mpo4yHOCTH cOocyAa WM ammapaTa CBOIUTCS K Ompene-
JICHUIO BBITIOJIHEHUS YCIIOBHI TPOYHOCTH, a B pAJie CIy4daeB MU
YCTOWYHMBOCTH, €r0 OTIACNBHBIX O3JEMEHTOB: OOCYAMKH, KPBILIKH,
JTHHINA ¥ T.A. Pacder qumHApHYECKUX U KOHMUYECKHX 00edaeK, BbI-
MyKJIbIX M TUIOCKUX IHMIL W Kpelmek pernaMmeHtupyer ['OCT P
52857.2-2007 [1], obmme texanueckue Tpedosanus [OCT P 52630-
2006 [2].

s pacdera ir000ro 3JieMeHTa OOOPYIOBaHMsI, KPOMEEro Ieo-
METPHYECKHX Pa3MEpOB, HEOOXOIMUMO 3a1aTh CIICAYIOIINE HCXOAHBIC
JaHHBIE: MapKy CTaJld, pacyeTHYIO TeMIlepaTypy, pacdeTHOEe BHYT-
peHHee N30BITOYHOE UITH Hapy)KHOE JaBJieHne, KOO PHUIMEHT 3amnaca
MIPOYHOCTH CBApHBIX IIBOB, MOIYJb MPOAOIBHOM yrpyroctu (mpu
pacuere 3JIeMEHTOB 000PY/IOBaHHS Ha YCTOWYHBOCTB).

Pacuer npoBoasaT 11t pabounx yCIOBHA M YCIOBHIA THApaBIYe-
CKUX HCTBITAHUU (pacdyeTHas TemIepaTypa MPUHUMAETCs B JaHHOM
ciyuae pasroit 20 °C).

Mapka cranu BbIOMpaeTcs B 3aBHCHMOCTH OT KOPPO3MOHHBIX
CBOMCTB paboueil cpelmpl M3 YCIOBHS, YTO CKOPOCTh KOPpPO3HH HE
JorbkHa npeBbimath 0,1 MM/rof.

Pacuernyro TemnepaTypy HCHONB3YIOT Uil omnpeneneHus (uzn-
KO-MEXaHMYECKUX XapaKTEepUCTHK MaTepuaja M JOMyCKaeMbIX
HaIpspKEeHUH, a Takke NMPU pacdeTe Ha MPOYHOCTh C YUETOM TeMIle-
paTypHbIX BO3AECHCTBHI.

Pacuernyro TemnepaTypy ONnpeaeisioT Ha OCHOBaHUH TEIJIOTEeX-
HUYECKHUX PacueToB WM pe3yibTaTOB MCIBITAHUM, MM OMbITa JKC-
MTyaTaly aHAJIOTUYHBIX COCY/I0B.

3a pacyeTHyIO TeMmIepaTypy CTEHKH cocyla WM ammapara MnpH-
HUMAIOT HauOOJBIIYIO TeMIepaTypy cTeHKH. [Ipu Temmepatype HU-
ke 20 °C 3a pacueTHyIO TeMIepaTypy IpH ONpeeIeHUH JIOMyCcKae-
MBIX HampsDKEHUH mTpuHUMaroT Temiepatypy 20 °C.

Jonyckaemoe HampspkeHMe [ o ] MpH pacdeTe MO MpeAeabHBIM
HArpy3KaM COCY/IOB, PaOOTaroOINX MPH CTATUYECKHX OFHOKPATHBIX
Harpy3Kax, BBIUHCISIOT 1Mo (opmynam npuBeaeHHbiM B ['OCT P
528577.1-2007[3], anst paboumx yclIoBUH AOMyCKaeMble HaIlpsbKe-
HUSl HanOoJee pacpoCTpaHEHHBIX MapOK CTajed MPUBEACHBI B PH-
JIO)KEHHM K CTaHJapTy. [[ns yCIIOBHM TMApPaBIMYECKUX HCIIBITAHUI



JIONyCKaeMoe HampsDKEHHE OIpenensiercs, Kak Mpeaen TEeKydecTH
(3HaueHus1 IJIs pAga MapoK cTajiedl Tak jKe MPUBEICHBI B MPHIIOKE-
uun K['OCT P 52857.1-2007 [3]), AeneHHblil Ha ko3 HULIMEHT 3amna-
ca MPOYHOCTH MO TEKYYEeCTH I yCIOBUN McHbITaHmi - 1,1.

[Ipu pacuere Ha MPOYHOCTH CBAPHBIX DJIEMEHTOB COCY/IOB JIOIMYC-
KaeMble HaNpsHKEHUS YMHOXKAIOT Ha KOI(QQUIHMEHT MPOYHOCTH
CBapHBIX IIBOB ¢.

UucnoBble 3Ha4YEHHUS 3TUX KO3(PQHUIMEHTOB MPHUBEACHBI B MpPU-
noxkennn ['OCT P 52857.1 — 2007 [3]. JInst OeCIIOBHBIX 3JIEMEHTOB
cocynoB ¢=1.

Ecnu HEeBO3MOXKHO MPOBECTH TEIUIOBBIE PACUETHI MM U3MEPEHHS
W eClT BO BpeMs JKCIUTyaTallid TeMIlepaTrypa CTEHKU IMOBBIIIACTCS
JI0 TEMIIEPATYphl CPEMBI, COIPUKACAIOIIENCS CO CTEHKOM, TO 3a pac-
YEeTHYIO TeMIepaTypy cieqyeT NMPUHUMaTh HauOOJIBIIYI0 TeMmIlepa-
Typy cpensbl, Ho He Huxe 20 °C.

Ob6nacte pabounx TemmepaTyp, B KOTOPOH MOXKET MPUMEHSITHCS
Ta Wiy uHas Mapka cranu, npuseneHa B 'OCT P 52630-2006 [2].

[ox pabGounm maBneHHEM AJIS COCY/a | anmapaTa clielyeT OHH-
MaThb MaKCHMaJbHOE BHYTpPEHHEEe M30BITOYHOE MJIM HAapyXHOE JaB-
JIeHW e, BO3HHUKAIOIEe MPH HOPMAIBHOM NPOTEKaHUH pabouero mpo-
necca, 0e3 ydera THIPOCTATHUECKOrO AABICHUS CPEIbl U JIOMYCTH-
MOT'0 KpaTKOBPEMEHHOTO TIOBBIIICHHS JIaBIEHHUS BO BpeMs JIeHCTBUS
MPEAOXPAHUTENBFHOTO KiIanaHa WM JPYruX MpeaoXpaHuTebHBIX
YCTPOMCTB.

[lon pacueTHBIM AaBleHHWEM JUIS DJIEMEHTOB COCYJIOB M ammapa-
TOB CleyeT MOHUMATh JIaBJIeHHE, Ha KOTOPOE MPOBOISAT UX pacuer
Ha MPOYHOCTb.

PacuerHoe naBieHne JOMHKHO YUUTHIBATh:

- BHyTpPEHHEE WIIM BHEIHEE JIaBJICHUE;

- TUAPOCTATHYECKOE JIABICHUE OT CPEbl, COAEpKaIIeics B COCy-
ne;

- HeCTaOMIILHOCTD TepepadaThIBaeMBIX CpeJ] M TEXHOIOTHIECKOT 0
mporecca;

- WHEpUUOHHBIE HArPy3KH IMPH JBWKEHHUH WIH CEHCMHYECKHX
BO3JICUCTBHUSIX.



Ecnu Ha cocyne mim noABozsieM TpyOOnpoBoae K COCyAy ycTa-
HOBJIEHO YCTpPOWCTBO, OrpaHUYMBAlONIee JaBJIeHUE, YTOObI pabouee
JaBJIeHHE HE IMPEBBIIIAT0 MaKCUMalbHO JOMYCTUMOr'0 pabodero
JaBJICHHS, TO MPH OINPEeNIeHNH PAacUeTHOr'O IABJICHUS HE yYUThHIBa-
10T KpaTKOBPEMEHHOE TPEBBILICHUE Padovero JaBiIeHUs B Mpezenax
10%.

J71st 57eMEeHTOB, pa3eNsoIIuX MPOCTPaHCTBA C Pa3HBIMU JIaBJIe-
HUSIMH (Hampumep, B armapaTax ¢ o0orpeBalonyMu pydankaMn), 3a
pacueTHOe JaBJieHUE CleAyeT IPUHUMATh JTM00 KaxXI0e JaBJCHUE B
OT/IENBHOCTH, JIU0O JaBlieHHEe, KOTOpoe TpeOyeT OONbIIeH TOIIIMHBL
CTEHKH pacCUHUTBIBAEMOro djeMeHTa. Ecim obecrieunBaercs omHO-
BpEMEHHOE JIeWCTBHE aBICHUH, TO OMyCKaeTcs MPOBOANUTH pacyer
Ha pa3HOCTh JaBJeHUW. Pa3HOCTh JaBiieHMII PUHUMAETCA B Kaue-
CTBE PacueTHOro JABJCHHUS TaKKe JJIsl TAKMX JJIEMEHTOB, KOTOpPHIE
OT/ENSIFOT IPOCTPAHCTBA C BHYTPEHHUM M30BITOUYHBIM JJABIICHHEM OT
MPOCTPaHCTBA C a0CONMIOTHBIM JaBJICHWEM, MEHBIIUM YeM aTMO-
ceproe. Ecnu oTCYTCTBYIOT TOYHBIE JaHHBIE O PAa3HOCTH MEXAY
aOCOJIOTHBIM JIaBJICHUEM U aTMOC(EpHBIM, TO abCONIOTHOE AaBie-
HUE MPUHUMAIOT PABHBIM HYITIO.

[IpoGHoe naBieHue py, NpU THAPABINYECKOM UCIBITAHUU COCY-
JoB BeumCIstoT B coorBercTBuM ¢ ['OCT P 52630 -2006 [2] mo

bopmyne

[el:’

r71ie p—pacuetHoe aaBnenne, MIla;[7],g — nonyckaemoe HanpsvkeHne
npu 20 °C,MIla;[¢]. — nomyckaemoe HampsKeHHe TIPH PacueTHO#H
TeMIlepaType CTEHKHU cocyza win anmnapara, MIIa.

Jlnst cocy10B, pabOTaIONIUX MOJ] BAKYyMOM, PACYETHOE JaBJIEHHE
npuHuMaercs paBHbiM 0,1 MITa.

[Ipo6HOE  naBjeHWe  CIeAyeT  NPMHAMATh C  y4eTOM
TUIPOCTATHYECKOTO JIaBIIEHHs, EHCTBYIOMIErO HA COCYJl B MPOLIECCE
€ro SKCILTyaTalllH.

3HaueHns MOy TPOJONBHON YIPYrOCTH B 3aBUCMMOCTH OT
MapKH CTalld M PacYeTHOM TeMIEPATYphl IPUBEIEHBI B PUIIOKEHUH
k [OCT P 52857.1 — 2007 [3].



1.PacyeT obevaiiki Noa AelcTBUEM BHYTPEHHEro
M30BITOYHOro AaBneHUA AnA paboynx ycnoeui [1].

PacyeTHoe U3bbITOYHOE JaBNeHne p:=0.28 MMa
BHYTpeHHWA ArameTp obevanku D =510 MM
Mpubaeka K pacdyeTHOW TOMNLWWHE C:=1 MM

OonyckaeMoe HanpaxeHWe

omon := 174.0 Mla
(ctanb mapku 12X18H10T npu 100 OC [3])

KoadhduymeHT NpoYHoCTH NPOAONbHOMo
cBapHoro Wwea [3] ¢p:=1.0
Pac4yeTHaA TONWMHA CTEHKW oBevalikin
p-D
SP= S Sp=1.175 MM
2-gmon- pp—p PP L
AcnonHUTENbHaA ToNWMWHA CTEHKW oBeqaiiki

S5:=58p+C 5=2175 MM

MpWHUMaem §:=25 MM
S-C _3
—— =2.941x 10
D
5-C ycnosKle NPUMEHUMOCTU PACYETHbIX

0.1 nmpn D= 200
= P ¢opmyn no [1] BbINONHAETCA

,D,OI'IYCI{QEMOE BHYTpeHHee W30bITOUHOE JaBneHue
2-cgmom- gpp-(5S—-C)

Prom = Prom = 1.021 Mra
Ao D+(5-0) Hom

Gonbliue pac4eTHOro M3GbITOYHOro AaBneHua p=0.28 MMa

2.PacyeT obevarikn noa AerMcTBMEM BHYTPEHHENO M30LITOYHOro
haBneHWs AnNA YCNoBWA rMapaBnUyYeckuX McnbITaHuiA [1].

PacuyeTHoe M3bbITOYHOE faBneHne  p:= 0.8 MMa
BHYTpeHHWA AuameTp obeyankm D:= 510 MM

MpubaBKka K pac4eTHOW TONWMWHE C=1 MM
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I'Ipe,qen TEKYHeCTW OAnAa cTann Mapku T = 276.0 MIla
12X18H10T npu 20 °C [3]

I'Ipe,qen TEKYYeCcTW ana ctanu mapku
12X18H10T npw 100 °C [3]

MpoBHoe faBsneHue Npu , 70
rMApaBnUYeCcKoM UCMbITaHuK [2] op - T 00

P, = 1057 MiIla

MpUHUMaeM PHIJ = 1.1 MIla

KoathdbuumeHT 3anaca npodHocTH [3]  n = 1.1

Tt20

Jonyckaemoe Hanps:xeHue [3] gmom =

omon = 250.909 MMa

PacyeTHaa TONLWWHa CTEHKN 0Beqaiku
. Ppp D .

2. omom- (pp — Prrp Sp=112 MM
MeHbLUE PACcYETHOW TONLWWMHBEI CTEHKW oGedaiikin 4na pabodux yernoBuin
(cMoTpu 3agauy 1), OKOHYaTENbHO MPUHUMEEM UCMONTHUTENBHYIO
TOMNWWHY CTEHKW oBeqaikn S := 2.5 MM.

3.PacyeT obe4yaikv nog AeMCTBUEM HapyXHoro gasneHus [1].
PacueTHoe u3bbiTouHOe AaBneHne p:=0.08 Mla
BHYTpeHHUIA guametp obevainku D:= 1200 MM
PacvyeTHasa onuHa rnagkoil obevalkn  1:= 10000 MM

Jonyckaemoe Hanps:KeHWe (CTanb
mapkn 12X18H10T npu 100 9C [3])

omom = 174.0 MIa

Mogyns npogeneHoi ynpyroctn [3]  E := 2.00- 100 Mla
KoadhhuuMueHT 3anaca ycTOWYMBOCTH [3] ny ;= 2.4

PacyeTHYI0 TONWMWHY CTeHKU NpubnikeHHo onpeaensAioT no
HUXenpueeAeHHOW dopMyne ¢ NocneayoLWwein NpoBepKoi
[A0MNyCcKaeMoro Hapy>KHoro JasneHus
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107%.D p
Sp = max| 1.06 - - e
B -5
10 E

rae koagduuueHT B BbIMMCAAKT No dopMyne:

0.067 ,(~04
B = max 1,047 — 2 [—] B=1
—5 D
10 "-E
10°2.D p 1™ 12.p.D
Torda  Sp:= max| 1.06 - . < T o
B 1038 D 2-omon—p
Sp=8.197 MM
MpuGaBKa K pacyeTHOW TONWMWHE C:==1

cnonHuTeNbHaA TONWWHA CTeHKW oBevaiikn
S=5+C S=9197 MM
MpyHUMaEM 5:=10.0 MM

S-C _3
— =75x10
D

5-C <01 mpu D200 YCTOBNE NPUMEHMMOCTM PacyeTHbIX
' - dgpopmyn no [1] BbINONHAETCA

Jonyckaemoe gaBneHWe U3 yCNoBWA NPOYHOCTU BbIYUCNAOT No dopmyne
2-opon- (5-C)

Po = P =2.591 MMNa
D+(5-0)

Jonyckaemoe faBnenue 13 YCNoBMA YCTOMYMBOCTY B Mpeaenax
YAPYrocTH BLIMUCASAIOT No diopMyne

s s-0T"°
208-10 "-E-D-|100- D

Pe =

ny-By-1

rge Bq:=min| 1.0,9.45 D D Bi=1
e T ) 100 (5 - 0 1=

12



(S C)Ts
D

ny-Bj-1 Pe=10.101 MMa

2.08-10_5-E-D-[100-
Pe =

Torda AoNycKaeMoe HapyKHOe JdaBneHue onpedenuTca no GopMyne

Po
Pron := > Pgon=0.101 MMa, Gonbwe p=o0.08 MMa

Po\”
1+ | —
Pe
YcnoBus NPoOYHOCTU U YCTONYMBOCTU 06e4alKy BbINOMNHAKTCA.

4.PacyeT ob6evaliku noa AelcTBMEM OCEBOro pacTArUBarLlero
yeunua [1].

PacuyeTHoe pacTarvearoLee ycunme F=1 MH
BHyTpeHHWIA AuameTp obeqaiiki D:= 1200 MM

JonyckaeMoe HanpsxeHue (CTanb Mapku

omom = 174.0 MMa
12X18H10T npu 100 OC [3])

KoadhdUyMeHT NpoYHOCTK

¢pT:= 1.0
KOMbLEBOro CBapHOro Wea [3]

PacyeTHanA TonwWHa cTeHKn oBevanku

. F10°
P~ %D oaon- o1 Sp= 1524 MM

MpuGaBka Kk pac4eTHOW TONWWHE C=1 MM

cnonHWTENbHaA TONLWWHA CTEHKA obeqaiiki
S=5+C S=2524 MM
MpuHUMaem S:=3.0 mMm

S5-C _3
——— =1.667x% 10
D

5-C <01 mpu D= 200 yCcrnoBue NPUMEHUMOCTN PacyeTHbIX
' - dopmyn no [1] BeINONHAETCA

LonyckaeMoe oceBOe pacTArMeawLLee ycunme

Foom:=7-(D+S-C)-(8-C)- 10_6 -omorn- ptr  Fomom= 1.314 MH
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Ycnoeue Npo4yHOCTH o6e4aik BLIMOMHASTCH.

5.PacyeT obeyvalkn nog oercTBMEM OCEBOro CXMUMaKLWero
yeunusa [1].

PacyeTHoe cxkuUMaloLee yeunue F=40 MH
BHyTpeHHWI guameTp obedanku D:= 1200 MM

PacueT no [1] ABNAETCA NOBEPOYHBIM, TO €CTh NPU ONpeAeneHHON
TONLWKHe cTeHKW oBedaiki AenaeTcA NpoBepKa No JonyckaemMol oceBon
CKUMaKoLLen cune

cnonHUTeNbHAA TONWKWHA CTEHKKW obevaiki $:=10 MM

Mpwbaeka K pac4yeTHOW TOMNLLMHE Ci=1 wm
5-C -3
—— =7.5x10
D
S-C

<0.1 nNpu D =200 YCNOBWE NPUMEHMMOCTI pacyeTHbIX
thopmyn no [1] BbINONHAETCA

Honyckaemoe HanpsAxeHWe (cTanb Mapku omom:= 174.0 MMa
12X18H10T npu 100 OC [3])

Mogynbe NpogensHo ynpyrocTy [3] E:=200-10° MIla
KoadhdpuumeHT 3anaca ycTonumneocTu [3] ny = 2.4

Jonyckaemoe oceBoe CUMalLLee Yeunme u3 yenoBua NPoYHocTH
Fi=7-(D+S-C)-(S—C)-10 % cmon Fu=5948 MH

Jonyckaemoe oceBoe cxUMalollee yeunme Uz yCnoeus MecTHOM
YCTOWYMBOCTU B Mpefenax ynpyrocTy

_3 2 . -6 -0
310-1077-E-D7- 1077+ 100 ——

Fel :=
ny Fel = 18.122 MH

Jonyckaemoe ocesoe CxXUMalOLLee Yeunue U3 yenoeus obLye
yCTOMYMBOCTW B Mpedenax ynpyrocTy

Fe2=7r-(D+S—C)-(S—C)-10_6-[£]-[Ij‘
ny A
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2.83 - Imp
D+S-C
PacyetHaa gnvHa rnagkoi obevaikn 1:= 10000 MM

rae rubkocTb onpedensAeTcs no opmyne A=

MpuBedeHHYIO pac4eTHY ANWHY Inp npuHMMaT no Tabnuue 1 [1]

Tabnuuya 1 - MNpuUBeAeHHAA pacyeTHaA cxema Inp

PacueTHan cxema
A | b

: - 1
-
t - 21
.
% - 0,71
= e L
B ki
¢ = 05l
f—

777

. 0 | 2,000
2N ) 02 | 1,731
*— | ©a |1ap

b
06 | 1231
0,8 | 1,06/
10 | 1,00/
¢ 0 | 2,00/
~ = 02 | 1,70
-t | 04 | 1400
3 06 | 1,111
77 0,8 | 0,85/
10 | 0,701




lop := 21

2.83 - Inp

= ——— A =46.816
D+§5-C

6 [ E T\
Torga  Fel:=m-(D+S-C)-(S-C)-10 [—] - [—]
ny A
Fel2 = 12.828 MH

a JonycKaeMoe 0CeBOe CKUMAKLLEE YCUNWe B Npedenax
YMpYrocTH U3 YCMOBWA YCTONYMBOCTH

Fe := min(Fel ,Fe2) Fe=12.828 MH

JonyckaeMog 0CeBoe CRUMAKLEee YCUNUe paccuUMTeIBaETCA No dopMmyne
Fo

Fron := = Foom = 5.396 MH,uyto 6onblwe F=4 MH

Fo |~
1+ —
Fe
YcnoBwe NPOYHOCTH M YCTONYMBOCTH oDe4yaiku noa
OelcTBUEM OCEBOKM CXHUMaKLL el CUIbl BINONMHAETCH.

PacyeTHas MMHUManNbHaA AONYCTUMAaA TOMNWMWHA CTEHKN
oGeYakn oT AeCTBUA OCeBON CXMMAKLWEeNR CUMkl MOXeT
ObITb MONY4YeHa U3 CUCTEMbI YPaBHEHWIA:

Given

Fu=n-(D+S-C)-(S-C) 10" % caon

—5 2 . -6 s-0T*
31.0-10 "-E-D"-10 "~ -|100- D
Fel =
ny
_2.83-Inp
" D+S-C
,}
-6 [ E T\
Fe2=m-(D+S-C)-(§—C)-10 | —|-| —
ny A

Fe = min(Fel ,Fe2)
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Fn

F=—
¥
[FH]-
1+ —
Fe
4.474
8.032
9.613
8.932
46.902

6.782

Find(Fr,Fel ,Fe2 ,Fe ,\,S-C) =

Takum o6pa3oM pacyeTHas MMHMManNbHaA 40Ny cTMMan
TONMWwWHa cTeHKW obeYankn coctaenaet 6.8 mm.

6.PacyeT o6eyvaiiki, Harpy»eHHon UarnbarowmMm MoMeHToM [1].
PacueTHbIN narnbaoWwnin MOMEHT M:=1 MH-™

BHyTpeHHWI guameTp obedanku D= 1200 MM

PacueT no [1] ABNAETCA NOBEPOYHBIM, TO €CTh NPUW ONpeaeneHHOR
TONLWMHe cTeHKM oGevaiikn AenaeTca NpoBepKa no gonyckaeMomy
nsrubatoLiemy MOMEHTY

cnonHUTENbHAaA TONLWKWHA CTEHKW oGevaiku S5:=10 MM

MpubaBeka K pac4eTHOW TOMNLWWHE C:=1 mm
S-C _3
— =75 10
D
S —

< 0.1 npun D=200 ycnosue NPUMEHUMOCTU PaCUHETHbIX
¢hopmyn no [1] BbINONHASTCA

Honyckaemoe HanpsaxeHWe (cTanb

omorn == 174.0 MMa
mapk 12X18H10T npu 100 OC [3])

Mogynbe npogoneHoi ynpyroetn [3] E := 2.00 - 10° M
KoadhdpuumeHT 3anaca ycToRumBocTU [3]  ny = 2.4

Oonyckaemblil U3rnbaloLwnini MOMEHT U3 YCNOBUA NPOYHOCTH
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7-D-(D+S-C)-(S-C)-10"° - cmon
Mn = 1 Mo=1784 MH-wm

OonyckaemMblid narubaroWmin MOMEHT U3 YCITOBWA NPOYHOCTH B
npegenax yrnpyrocTu

35
—5 2 . -6 -0\
89-1077-E-D- 1077+ 100
Me := - Me = 5203 MH-u
TOrAa AONYCKaeMbIil M3rMBAIOWMIT MOMEHT PACCUUTLIBAETCA MO hOpMYNe
Mn
Mauom ;= e
()
1+ —
Me

Moom=1.688 MH-m Gonbwe M:=1 MH-m

YcnoBere NPOYHOCTU U YCTOWYMBOCTHN 00e4YalKn BbINONHAETCA.

PacyeTHas MMHUManbHas AOMYCTUMAaA TOMNWKWHA CTEHKA
o0e4yarkKm oT 0eNCTBMA M3rMdarwwero MoOMeHTa MoXeT ObITb
nony4eHa U3 CUCTEMbI YpPaBHEHWI:

Given
7-D-(D+S-C)-(S=C)-10 °- onom
Mo =
4
) 25
[ —5 2 —6) 5-C
891077 E-D"- 107} | 100+ ——=
Me =
ny
Mo
M=
1+ —
Me
1.183

Find(Mn ,Me,5 — C) = | 1.873
5.98

Takum o6pazom pacyeTHaA MMHUManbHas AonycTUMas
TOnuwMHa cTeHKn obevyankn coctagnaeT 6.0 mm.
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7.PacyeT obeyvyaliki, HarpyXeHHoW NnonepeYyHkLIMU yecunuamu [1].
PacuyeTHOe nonepedYHoe ycunue Q:=038 MH

BHYTpeHHWIA AuameTp obevainku D:=1200 MM

PacyeT no [1] ABNAETCA NOBEPOYHBIM, TO €CThb NP onpefeneHHoN
TONLKHE cTeHKU oBevaikn JenasTcA NPoBepKa No gonyckasMomy
nonepeYyHoMy YCURMIo.

McnonHuTenbHasa TonWwWHa cTeHKU obedaiikn S := 10 MM

MpubaBka K pac4yeTHOWTONLLUHE C:=1Mm
5-C —3
—— =T75x10
D
5-C

< 0.1 npu D =200 YycnoBue NPUMEHUMOCTU PACUYETHbIX
¢hopmyn no [1] BEINOMNHAETCA

HonyckaeMmoe HanpaKeHWe (cTanb amom := 174.0 MMNa
mapkn 12X18H10T npu 100 OC [3])
. 5
Moaynbe npogonbHoi ynpyrocTy [3] E:=2.00-100 MIla
KoadhdmymeHT 3anaca ycTon4meocTH [3] ny ;= 2.4
S-C —3
—— =T75x%x10
D
5-C

<0.1 npu D =200 ,cnedoBaTenbHo, YCIIOBUE NPUMEHUMOCTH

D pac4ETHbIX OPMYIN BbINOMHAETCA.

PacyeTHaa gnwvHa rnagkor obevalkn 1:= 10000 MM

ﬂ,OI'Iy'CKQEMOE nonepevyHoe ycunue 13 ycnoeBuA NpoYHOCTHU
Qn := 0.25-71'-D-(S—C)-10_6-r}',uor£ Qn = 1476 MH

a fgonyckaeMoe NonepeyHoe yeunue U3 yenosus YeTONYUBOCTHI B
npegenax ynpyrocTtu

T e (2 16 B
Qe = [2'4 E-5-0O-10 ]{0.13+3.3-D-<S—7C)}
ny ]-

Qe = 2.922 MH
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Torga gonyckaemMoe nonepedyHoe ycunme paccH1MTbiBaseTCA Nno ::popwlyne

Qm
Qaon = ——= Qmom = 1.317 MMa, Gonbwe Q=0.8 MH

Qm Y~
1+ —
Qe
Ycnoeuve NPOYHOCTU U YCTOMYMBOCTH 06e4yaikn BLINONHAKTCA.

PacyeTHaA MMHMMAansLHaA AonycTUMan TonwrHa CTeHKN
ofevyalkv oT AeACTBUA MonepeyHoro ycUnua MoxeT 6bITh
nony4yeHa U3 CUCTEMbI YpaBHEHUI:

Given

Qu=025-7-D-(S-C)-10 % opon

e e 2 16 B
Qe = [2'4 E-6-0 10 ]{0.18+3.3-D- S ?C)}
ny 1-

Qu
1+ [E]—
Qe
0.999

Find(Qm,Qe,S - C) = | 1.337
6.089

Takum o6pa3zom pacyeTHaAa MUHMMAanNLHaA oMYy CcTUMaR
TOnMWMHAa CTeHK obevyailkn cocTaBnAaeT 6.1 Mm.

8. PacyeT oOevalikn, paGoTalowweil Nnoa COBMeCTHbIM
OelcTBUEM HapyXHOro AaBNEHUs, OCEBOro CXUMAaKLWEro
ycunua, narnbarollero MoMeHTa M nonepeyHoro ycunusa [1].

OBevaliku, paboTalLWwue Noa COBMECTHBIM AeUCTEUEM HArPY3KK,
NPOBEPAIOT Ha YCTONYMBOCTE NO hopmyne

P F M Q
+ + + <1
Ponon Fmonm Mmoo Qoo
Harpysku 1 nx gonyckaemble 3Ha4YeHWA NpUBedeHbl B 3aga4ax 3,56 n 7.
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¥
F M -
P, + ) 203
Pomon Famom Mapon Qnon

Ycnosue yCTOF’I‘-IHBOCTH noa cCOBMecTHbIM OeWCTBMEM Hapy¥Horo
AaeneHuA, oceBOro CXXUMarLlero ycunusa, uarubarowero
MOMeHTa U nonepe4yHoro ycUnMA He BbINONHAETCHA,
Heno6xogumo YBenu4inUThL TONWWHY CTEHKW obevanku.

MpUMeM MCMOMHUTENBHYIO TOMNWWHY CTEHKM oBevailkn S := 18 MM

Jonyckaemoe faBneHWe 13 YCNOBUA NPOYHOCTU BIYUCNAKT Mo
thopmyne
2-omon- (S -C
Pn:= # Pn = 4.861 MMa
D+ (S-0)
Jonyckaemoe faBMNeHWe 13 YCNOBUA YCTOMYMBOCTH B Npegenax
YNpYrocT BoIYMCNAKT No GopmMyne

s -0
208-10 "-E-D-|100-
D
Pe=
ny-By-1
. D D
25
s -0
2.08-10 "-E-D-|100- o)
Pe = ny Byl Pe=0521 MMa

Toraa AonyckaeMoe Hapy:KHOe AaBMeHWe onpeaenuTcaA no dopmMyne

_ Pn
Prom = ——e Pron = 0.519 MMa

Po\”
1+ | —
Pe
,D,OI'IyCKGEMOE OCeBOe CXKMMarLlee yCcunue U3 YyCrNoBWA NPOYHOCTH

FH:=TT'(D+S—C)'(S—C)'10_6'0',E[Ol'£ Fn=11.309 MH

Jonyckaemoe oceBoe CkUMaroLlee ycUnue 13 ycrosua
MECTHOI YCTONYNBOCTY B Npedenax yrnpyrocTu
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_5 2 . -6 (5—012'5
31.0-10 "-E-D"-10 ~-|100- D

Fel =
© ny Fel = 88.861 MH

2.83-1
= =00\ _ 46.508
DrS—C

Toraa  Fe2 :='rr-(D+S—C)-(S—C)-10_6-[5}[31‘
ny A

Fel =124715 MH

a JonyckaeMoe oceBoe CKUMAKLLEee yeunue B npegenax
YMPYrocTi U3 YCroBUA YCTORYUBOCTH

Fe := min(Fel ,Fe2) Fe= 24715 MH

Jonyckaemoe oceBoe CxUMarLlee YCUnne paccUMTLIBAETCA NO hopMyne

_ Fo
Foon := ——— From = 10.284  MH

2
Fr
1+ —
Fe
Jonyckaemblid 3ruGatroLuin MOMEHT U3 YCNOBUA NPOYHOCTH

7x-D-(D+S-C)-(S—C)-10 > oxon
M = 1 Mno=3393 MH-wm

Jonyckaembli narnbamoLyMin MOMEHT U3 YCNOBUA NPOYHOCTH B Npejenax
YIpyrocTu

24
_3 2 . —6 B-0O"
890-10 "-E-D"-10 ~-|100- 5
Me = Me = 25.512 MH- M
ny
Toraa JonyckaeMbli M3ruGaloLLuMi MOMEHT pacCcuUTLIBAeTCA Mo hopMyne
M
Mgon = ———
[Mnjz Mpom = 3.363 MH- M
1+| —
Me

ﬂOﬂyCKGEMOE nonepeyHoe ycunne 13 YyCnoBWA NpPOYHOCTH
Qu:=025-7w-D-(5-0C)- 10_6-0,&01'[ Qn = 2.788 MH
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a JonyckaeMoe nonepe4Hoe ycUnve 1s ycroBUA YCTOMYMBOCTH B
npegenax ynpyrocTu

[24-E-(s- )% 1079
Qe = 10.18+33-D-

ny
Qe = 10.443 MH

(S - C)}
12

Torga gonyckaeMoe nonepevyHoe ycunue paccHUTeIBaeTCA Mo cpopwlyne

Qu
Qaon = ——— Qmom = 2.694 MH

1+ [%]-
Qe

g
F M -
P + 2] Z 029
Pomon Fmom Maoon Qmon

Mpw TonwuHe cTeHKW o6evyadky 18 MM ycnoene YyCTOMYUBOCTU
noa COBMECTHbIM AeNCTBUEM HapyXHOro JaBneHus, 0CeBoro
CXMMalOLLero ycunus, uarnbarollero MoMeHTa U NonepeyvyHoro
YCHNWA BbINONHAETCA

9. O6eyalKi ¢ KONbLaMK XeCTKOCTU, HarpyXeHHble
BHYTPEHHUM M30bITOYHLIM fasneHunem [1].

T T P - L
L4 vy L., +
X EBNX =

Puc. 1.9 PacuyeTHasa cxema no [1] yunuHapryeckon obevaikn,
NOAKPEnneHHON KoMnbLaMK 3KeCTKOCTH
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MepBbIA cny4yan

PacuyeTHoe M3bbITOUHOE JaBneHue p:=0.6 MMa
BHyTpeHHUIA guameTp obeqaku D:= 1200 MM
cnonHUTENbHaA TomMLWMHa CTEHKN obedaliku S:=10 MM
MNpuGaBKa K pacyeTHOW ToNWWHe C=1 MM
5-C _3
— =75x10

D
-

C
< 0.1 nNpy D =200 YycrnosWe NPUMEHHUMOCTN PACYETHBIX
dopmyn no [1] BLINONHAETCA

Jonyckaemoe Hanps:XeHWe (cTanb ozom = 174.0 MMa
mapku 12X18H10T npu 100 0C [3])

Koz ULUNeHT NPOYHOCTH NPOACNEHOrO CBAPHOro WBa  ¢p := 1.0
KoadhdULWEHT NPOYHOCTM KONbEBOro CBaApHOro LUBa ¢pr:=1.0

PaccyuTbiBaeM KoahpULUUEHT
p-(D+8S-0C)

- K4 = —0.768
2-¢pp-omon- (5S-C)

K4 :=

TakKak K4 <0  YKpPenneHWe KonbLaMK KECTKOCTH He TpebyeTca

BTopon cny4ai
Pac4eTHOe U30kLITOMHOE JaBneHne p:= 10 MMa

BHyTpeHHUI gnameTp obedainku D:=1200 mMm

AcnonHWTeNbHaa TOMNWWHA CTEHKW obedaiiki S =3 MM

Mpubaeka K pacyeTHON ToNWuHe C:=1 MM

5-C _3
——— = 1.667 x 10
D

5-C

< 0.1 NpM D =200 YycrnoBue NPUMEHUMOCTH pacyeTHbIX
chopmyn no [1] BLINOMHAETCA

JonyckaeMoe HanpsAkeHWe MaTepuana obedaiiku

(cTans Mapkv 12X18H10T npu 100 OC [3]) ozon = 174.0 MMa
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JonyckaeMoe HanpsxeHWe MaTepuana konbua = 174.0 MNa

KeCTKOCTH (cTanb mapkn 12X18H10T npu 100 OC [3])

Y nonx -

KoathhULMEHT NPOYHOCTM NPOACNBHOre cBapHoro Wea [3]  ¢p = 1.0

KoaghpMLMEHT NPOYHOCTH CBAPHBIX LWBOB KOMbL@ KeCTKocTH [3] T := 1.0

S-C —3

—— = 1.667x 10
D

-C

5

< 0.1 npu D = 200 ,cnegoBaTernbHO, YCIIOBUE MPUMEHUMOCTH
pac4ETHbIX hOpPMYN BBINOMHAETCA.

PaccyuTbiBaemMm KoappuUMeHT
p-(D+5-0C)
2-¢p-omon- (8-C)

K4 = 1 K4 =0.727

T
Takkak 0 < K4 < 2. |_ 1 paccToAHne Mexay KonbUuaMn KeCcTKOCTH

dp paccunTbIBaeTcA No GopMyne

i 2 1 Pp
b':\/DI(S_C)'Lﬂ_[Hﬁ}(EJ b=30.02 MM

Mpy NPAMOYronNbHOM Npodune NoNepeyHoro ce4eHns KonsLa
KECTKOCTH C LUMPWHON t U BBICOTON hy U3MepAEMON OT CPEeAHHHON

NOBePXHOCTH oBedaikiu MUHMManbHas NNowaab NoNepeYHoro CeYeHua
Kenbua XKeCTKOCTU oNpefenAeTCca No YypaBHEHNIO:

U .
Ax =1 - (S — C)K4- oo Pp
7 jonx T

roe 11- paccToAHKWe Mexay ABYMA KonbUaMK HECTKOCTH MO OCAM,

APpOXo4AMM Yepe3 UeHTR TAXECTH NONepeqyHOro ce4eHMA Koney
HECTKOCTU, TaKUM oBpasomM 11 =b+t, a BbICOTa NONEPEYHOro CEYEHNA

SHP
Korbla *ecTkocT h = hy — —=

hH := 10 t:= 10
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h
anMEM OTHOLWEHKe ? =2, Torga pa3Mepel Konbla XeCcTKOCTH
onpenenATca U3 CUCTEMbI ypaBHEHMﬁ:
Given

5 o :
t-|hy— — =(b+t)-(S—C)K4-M
- 2
P momx ” PT

hy —

L2 | W

2

t

[hz] := Find(hy 1)

t

hy = 11.599 mm

t=5.049

7]

COOTBETCTBEHHO h:=hy — —

[ 3]

h=10.099 »m

N=b+t
MWHUManbHaA nnowagk nonepeqyHoro ce4eHUA Konbua onpegenAsTcA
Mo YPaBHEHMIO

amom - (pp

Arg:=11-(S- C)K4- _ 2
9 romx ¢t Ag = 50.991 mm

MpuMeM h:=11 MM t:=35.5 MM

h-t=60.5 MM, J4To BonblUe MUHUMANBHON nnowagun Konblua eCcTKOCTH

¥
Ax = 50.991 MM

CnenyeT oTMeTHUTb, YTO YCTaHOBKA KomNeL ecTKOCTH Ha
obeyvalike, paboTalle noa AelcTBUEM BHYTPEeHHero
M30bLITOYHOr 0 AaBNeHURA, MO3BOMNAET CHU3WUTEL TOMNWKWHY CTEHKH
obeyvyalku, HO He CHUXaeT MeTannoeMKoOCTH.
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TpeTui cny4an

PacueTHoe WabbITOMHOE AaBNeHue p:=13 MMa
BHYyTpeHHWA guameTp obevaiikun D:=1200 MM
WcnonHuTenbHaA TOMNWWHA CTeHKN oBevyailkh  S:=3 MM

Mpubaeka Kk pacyeTHON TOMWWHE C=1 MM

S-C _3
—— =1.667x 10
D

5 —

C
< 0.1 npy D =200 YCcNoBWe NPUMEHUMOCTU PACHETHBIX
dopmyn no [1] BLINONHAETCA

Jonyckaemoe Hanpa:KeHWe MaTepuana obedaiku
(cTanb mapkn 12X18H10T npu 100 OC [3])

ogom = 174.0 MMa

Jonyckaemoe HanpsxeHWe MaTepuana KonbLa =174.0 MMa

JKECTKOCTH (CTanb Mapkn 12X18H10T npu 100 OC [3])

Y ok

KoathhuUMeHT NPOYHOCTH NPOACNLHOMO cBapHoro Wwea [3] ¢p = 1.0
KoaghhHLMEHT NPOYHOCTU CBAPHbBIX LUBOB KOMbLa XecTkoeT [3] ¢t := 1.0

5-C _3
—— =1.667x 10
D

S-C

< 0.1 npu D = 200, cnejoeaTenbHo, YCroBle NPUMEHUMOCTH
D pac4éTHbIX hOPMYN BbINOMHAETCS.

PaccynToieaeM KoadhpuyneHT

p-(D+5-0C)
K4 = — K4=1.245
2-¢pp-opon- (S—C)

T
2. — 1=

Ppp

T _
Takkak K4>2-— — 1 TOMNWWHY cTeHKU oBevaiiki HeoBxoauMo

Pp YBENUYNTE.
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10. O6evaiKn ¢ KoNbLAaMK XHeCTKOCTH, HarpyXeHHble
Hapy¥HbIM AaBneHuem [1].

PaccmoTpum obevaiiky Harpy>KeHHYH HapyXHbIM SaBREHWEM, Hanpumep,
aTo obevaiika paboTalolan nog paspexkeHueM. Byaem cuntaThb, 4TO
ocTaTovyHOe AaeneHue B obevanke coctasnaet 0.04 MMa, To ecTb
obevalika paboTaeT npu Hapy>KHOM WM3BbITOMHOM AaBNeHWU p = 0.06
MMa. Pac4yeT HOCUT NOBEPOYHbBIA XapaKkTep, TO ecTb ANA KOHKPETHOW
obevaiki ¢ KonbLaMmu 3eCTKOCTH JenaeTca npoBepka ycroeuil
MPOYHOCTU U YCTOWYUBOCTU.

BHyTpeHHWA guameTp obevaiiki D:=1200 M
AcnonHWTENbHAA TONWWHE CTEHKU o6evaiki S := 0.005 "
MpubaeKa K pacyeTHOW TONLWWHe C:=0.001 m

S-C 3

—— =3333x10
D

5-C

<0.1 npu D= 200 YcnoBue NPUMEHUMOCTI PaACHETHBIX
dopmyn no [1] BeINONHAETCA

Lonyckaemoe HanpskeHne maTepuana obedanku

onon = 174.0 MMa
(ctane mapku 12X18H10T npu 100 OC [3])

- B
Moaynb npogoneHon ynpyroct [3] E := 2.00- 107 MIIa

KoathduLmeHT 3anaca ycTOMMUBOCTKM [3]  ny := 2.4

Pac4yeTHaA gnvHa LMNuHgpu4eckon obedaikn,

- L:=6.000 m
YKpenneHHOW KonbUuamMn KeCcTKOCTH

JonyckaemMoe HanpsxeHne maTepurana
KonbLa KecTKoCcTH [3]

T ok = 154 MMa

Koath@uLeHT NpoYHOCTI KONMbLEBOro cBapHoro wea [3]  ¢r:=1

KoadhpuLMeHT NPOYHOCTY CBAPHBIX LIBOB KOMbLA ecTkocTH [3] ¢k := 1

BbicoTa nonepeyHoro ce4eHna NPAMoYronbHoOro
KonbUa XeCTKOCTH

UJMpHHa nonepeyHoro ce4eHA KonbLa KeCTKOCTU t:=0.006 M

h:=0.030 ™

MoMeHT MHepLUK NONEepPEYHOro CE4YEHUS KOmMbLia eCTKOCTH
nNpAaMoyronbHoi dopMbl
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3
t-h —8 4
r = 1 I, =135x10 M

PaccToAaHWe MeXAY ABYMA CMEXKHBIMU KONbLUAMU KECTKOCTU b:=1.5 M

PaccToaHue MeXay 4BYMA KonbUaMn eCTKOCTH MO OCAM. NpoXoaAalum
Hepes UeHTp TAXECTU NonepedyHoro ce4eHna Koney XeCcTKocTH - 11, M.

11 =b+t 11=1.506 M

SDDEKTUBHYIO ONUHY CTEHKW 06e4ailki, yYUTbIBAEMYIO NPU ONpeaeneHii
apeKTMBHOro MOMEHTA MHEPLWMIN, ONPedenAloT Mo YpasHEHUHO:

l:=minflj,t+1.1-yD-(S-C)| 1, =0082 M

PaccToaHue MeXOY UEHTPOM TAXECTH NoNepedyHoro cevyeHnA Konosua
JKECTKOCTHU N Cpe,D,HHHOl:‘I NOBEPXHOCTBIO obedaiikn onpefenAerca Kak
h S

e=—+— M.
2 2

+ e=0.018 m

b | =
S ]

3 DHEKTUBHBIA MOMEHT MHEPLUKM paAcYETHOro NONEpPeYHoro ceveHnsa
KOnbLa }KeCTKOCTWU paccYMTbIBAOT NO YPaBHEHUIO:
, Ax-1-(5-0C) I
I=I .+ ————F— I=1.142x 10 M
Ax+1.-(8S-0)

KoahpULMEHT eCTKocTU oBedaiiki, nogKpenneHHon KonbLyamn
KECTKOCTH, BbIMUCIIAKT Mo dopmMyne:

k =3.504

danee onpegendetca GespazmepHelil KOIMPUYNEHT B !

B {10045 . 2. [P B, =1
=mm| 1.0,9.45- — - =
2 : L J100-k-(S-C) 2

PaccToAaHWE MeXOY KpaRHUMU KOMbLaMu 3XeCTKOCTU U CNegyoLwumm
3hhEKTUBHBIMW 3NEMEHTaMM KECTKOCTH NPUMEM 1, == 1; . 3HaueHWe

pacyeTHOW ANWHbI rNaakoi obevaiku | onpedenseTca Kak

t
l:= max[b,lz - ;] 1=1503 ™
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Jonyckaemoe HapyXHoe JaBneHne 13 YCrnoBWA YCTONYMBOCTH BCEN
oBevaiiku (¢ Konbuamu
JKEeCTKOCTW) B Mpedenax ynpyrocTh HaxoauTca Mo YpaBHEHUIO!
—6 25
p _208-10 -E D 100-k-(8-0C)
nomlE ™ TR,y L D

P =0.152 MIla

nonlE
HJ'IOLL‘a,D,b nonepedHoro ce4eHnA NpAMOYronbHOro KonbLUa KeCTKOCTH

-3 2
Ak:=b-t Ar=9x10 M
JonyckaeMoe Hapy:xHoe AaBneHWe U3 YecNoBWA NPOYHOCTU BCEl
obevaikK (¢ KonbUaMK KeCcTKOCTH) NpK ¢p := 1.0U1 ¢pxr = 1.0
paccunTbiBaETCA MO YPABHEHUHO:

N 5 Ax
2-gmon- - (8 -C) +2- T * O pomx * PE

P

monln = D+(S-C)

Poonln = 2-685 MIla
Torga fonyckaemoe HapyXHoe AaBneHne U3 ycrnoeus
YCTOMYMBOCTU BCell 0Bevaidiki onpeaennTea Kak:

P

momolo

P =
morl
P,uor[l =0.151 MMa

3HauveHWe BespazMepHoro adduuneHT B1 Beperca MUHUMAaNbHBIM U3
OBYX 3HAYEHUI:

Bl in| 1.0,0.45. 2 D
= min| 1.U 5.4 e _—
’ b 4 100-(S-C) Bl =1

Jonyckaemoe Hapy:KHOe AaBneHne U3 YCNOBUA YCTORYMBOCTH B
npegenax ynpyrocT CrnefyeT paccunTbiBaTb No GopMyne :

s s-c\*?
2.08-107°-E-D-| 100- ——

ny-Bl-b Pe = 0.080 MIla

Pe =
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A JonycKaeMoe HapyxkHoe JaBneHue M3 YCNOoBWA NPOYHOCTU

Mo YPaBHEHUIO:
2. (S—C
pp. 2081 (50 Pn=1.156 MMa
D+ (S-0C)

Toraa gonyckaeMoe HapyKHoe AaBMNeHWe U3 YCNOBUA YCTORYUBOCTU
oBevaiky MexKay KosbLiamMu KeCTKOCTH ONPeaenyuTcs no dopmMyne:

N Po
Ppon2 := —— Pron2 = 0.089 MMa

2
P
1+ —
Pe

B utore AonycKaeMoe Hapy:xHoe JaBneHWe obevariku ¢
KonbUaMK KeCTKOCTW CoNpedenAoT U3 YCNOBKWA!

P,nor[ = mm(P,uonl ,P,uorLE)

Pron = 0.089 MTra, uTo Gonblue p=0.06 MNa

YcnoBusa NpoYHOCTHU U YCTOMYMBOCTH ob6eyvaliku ¢ KonbLaMn
WEeCTKOCTH Nof AeCTBUEeM HapyXHOro AaBneHUs BbIMOMHAKTCA.

11. PacyeT annuUNTU4ecKoro AHVILA Noa AeNCTBUEM BHYTPEeHHero
N30bITO4YHOro gaBneHnA Ana pado4nx ycnosui [1].

o~
X s
Jn’

&2 4
Ly

ot -

Puc. 1.11 Pac4yeTHasa cxema no [1] anAMNTUYECKOro AHMLA
PacyeTHoe M30biTOYHOE JaBneHne  p:= 0.8 MnMa
BHyTpeHHWA AuameTp oGevanku D :=510 MM

MpwrGaBKka K pacdeTHOW ToNWmHe C=1 MM
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[Jonyckaemoe HanpskeHue (cTant  omom:= 174.0 MMa

mapku 12X18H10T npu 100 OC [3])

KoaththUWeHT NpoYHOCTU cBapHoro wea[3] ¢ := 1.0

BbicoTa cTaHAapTHOro gHMWa H:= 0.25-D H=1275 MM

[ 5]

D
F'a,quyc KPWBW3HbI B BEPLUKMHE gHULWA paBeH R := —— R = 510

PacueTHasa TONWwWHa CTEHKM gHUWA
p-R

Slp:=

AcnonHuTensHaga TonwWHa CTEHKX AHWULWA

51:=81p+C BS51=2174 MM

MpuHUMaem S1:=25 MM

51-C -3
=2.941x 10 0.002 <
D
H H
— =025 02<—-<06
D D

4-H

2 - omom - (|J—0.5p Slp= 1.174 MM

< 0.100

ycroBue NPUMEHUMOCTM pacyeTHbIX dhopmyn no [1] BeinonHAeTCA

Jonyckaemoe BHYTpeHHee U3BbITOYHOE OaBNEHe

2-gmon- ¢ - (81— C)
R+0.5(81-C)

Proom ;=

Pnon = 1.022 MMa

Gonblue pacyeTHoro N3bbITOMHOrO AaBneHua p=2028 MMa

12. Pac4yeT anNNUNTUYeCKOro AgHWLWa noa AefNcTBUEM
BHYTPEHHEero n3beITOYHOro AaBneHUA ans ycrnoBun

ruapaenuyeckux ucnelTaHui [1].

PacyeTHoe M3bbITOYHOE JaBneHne p:= 0.8 MMa

BHYTpeHHWIA guameTp obeqaidki

MpubaBka K pac4eTHOW ToNWwuHe

I'Ipe,qen TEKY4YeCcTH 4nAa cTanu Mapku
12X18H10T npu 20 °C [3]

32
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1

D := 510 MM

MM

Tia0 = 276.0 Mla
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Mpeaen TeKydyecTW ANA CTanu Mapku
peA y A P Oio0 = 2610  MIla
12X18H10T mpu 100 °C [3]

120
MpoBHoe faBneHune Npyu rnapasnuyeckom Pppi=125-p
ucnbITaHuu [2] Tt100
Prrp =1.057 MrMa
MprHUMaem Ppp=11 Milla
KoagpgprymeHT 3anaca npoyHocTH [3]  n = 1.1
920

,D,OI'IyCI{aEMOE HanpAxeHue g moom .=

ogon = 250.909 MMa
Pac4yeTHasa TONWWHa CTeHKW gHWLWa
p-R

Slp =
P 2-opmon- ¢ — 0.5p

Slp=0.814 MM

MeHbLLE pac4eTHON TOMLLWHbI CTEHKK AHULLE ANA pabGovnx YCroeuil
(cMoTpK 3agavy 11), oOKOHYaTENbHO NPUHUMaAEM MCMOMHUTENBHYIO
TOMLMHY CTEHKK SHULWA S = 2.5 MM.

13. PacyeT nonycdepuyeckKoro gHvLa noa AeficTBUEeM
BHYTpeHHero M3bkITo4yHOro AaeneHus Ana paboynx ycnoeun [1].

&4,

J;T‘: 2l .
7,

Puc. 1.13 PacyeTHaa cxema no [1] nonycdgepudeckoro gHuLa

~
e

—

H
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PacueTHoe n3bbITouHOe AaBneHne p:= 0.8 MMa

BHYTpeHHWA guameTp obedaiikn D:= 510 MM

MpubaBeka K pacyeTHOW TONLWWHE C=1 MM

OonyckaeMmoe HanpskeHWe (CTanb

Mapku 12X18H10T npu 100 0C [3])  CFem:=174.0 Mria

KoadhdUyMeHT NPOYHOCTH CBApHOro Wea ¢ := 1.0

Paguyc AHWLa paBeH R := 2 R =255 MM

Pac4yeTHasa TONWWHa CTeHKK AHULa
p-R

Slp =
P 2-cmom- ¢ — 0.5p Slp=0.587 Mm

WcnonHuTenbHaa TONWwWHa CTeHKW gHULWa

51:=581p+C §S1=1.587 MM

MpuHUMaeM S1:=25 MM
s1-cC _3 s1-C
D - 2.941 x 10 0.002 < < 0.100
H H
— =025 02<—=—<06
D D

YyCnoBsue NPUMEHUMOCTI pac4eTHbIX dhopmyn no [1] BbINONHAETCA

JonyckaeMoe BHyTpeHHee M30bblTOMHOe AaBneHue

2-amom- ¢p- (51 -0C)

Promn = R=05(SI-C) Pmom = 2.041 MMa

fonble pacHeTHoro M3bbITOYHOro AaBneHna p=038 MMa

14. PacyeT nonycdepruyeckoro aH1ILa noa AeldcTBUeM
BHYTPEeHHero nadeIToYHOro AaBnNeHWA ANA YCnosun
rugpaenuyeckMx ucnoitaHum [1].

PacueTHoe nabblToMHOE AaBneHne p:= 0.8 MMa
BHyTpeHHWA gnameTp obeqaikn D =510 MM

MpubaBKa K pacyeTHOW TOMNLLUHE C:

1 MM
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I'Ipep,en TEKYYECTU 4NA cTannu Mapkun C'_t'_)O — 276.0 MIa
12X18H10T npu 20 °C [3]

Mpenen TekydyecTU ANA cTanu Mapku
peA y A P Gi00 == 261.0 MIla
12X18H10T npw 100 °C [3]

MpobHoe aaeneHWe NpuU rMAPaBNUYECcKOM UCNbITaHUK [2]

9120
P =125-p- P_.=1.057 MIlla
P 900 T
MpUHUMaEM PHIJ = 1.1 MIa
KoaddpuyneHT 3anaca npo4HocTu [3] n:= 1.1
920
Jonyckaemoe HanpsKeHue omorm :=

amon = 250.9009  MMa
PacueTHasq TONWWHa CTeHKKM gHULLa
p-R
2-omom- ¢gp — 0.5p

Slp = Slp = 0.407 MM
MeHblUe pacyeTHOW TOMWMWHEI CTEHKW SHULWa AnA pabounx ycnoeun
(cmoTpK 3agavy 13), OKOHYATENbHO NPUHUMAEM UCMOMNHUTENbHYIO
TONWKWHY CTEHKA SHWLA S := 2.5 MM.

15. PacyeT TopocepnyecKoro aHvila nog AeNcTBUEM
BHYTpeHHero M3bbiToyHoro AaeneHuA ana paéo4ymx ycnoeun [1].

o

Puc.1.15 PacuyeTHasa cxema no [1] Topocdepuyeckoro AHuLLa
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AnA TopocthepryueckuX AHWW, B 3ABMCHMOQCTH OT
COOTHOWEHWA napameTpoB R, Iy, n NPUHATHI
cnegylowme TUMNbl OHULL;:

-TuN A:  R=D,, r,20,085D,;
-Tun B: R=0,8D,, r,20,170D,
-Tun C: R=0,8D,, r,;20,150D,

PacueTHYK TOMNLMHY CTEHKW B KpaeBoil 30He BbIMUCTIAIKOT No dopmMyne

P Dl : |'_’r1
Slp= ————
2-ogom-
PacuyeTHoe M3bbiToMHOE daBneHne p:= 0.8 MMa
BHyTpeHHWA guametp oBevaikn D:= 510 MM

MpubaeKka K pacyeTHON TOMNLUHE &z MM

Jonyckaemoe HanpsxeHWe (CTanb MapKu

omom = 174.0 MMa
12X18H10T npu 100 OC [2])

KoadhWUMEHT NPOYHOCTH cBapHoro wea ¢ := 1.0

KoathpuumeHT [3; onpesenarT no rpaguky

BN
24—
Y
20 [,
™
]
1.5;'&;.‘ ™
-
LB ™
e =
O ™
1,2
B
[t
08
1073 2 3 4 56789107 2 3 4 A

5 al
Puc. 2.15 Mpadhuk 4nA onpegeneHua koahduyueHTa 3

P
O 0TI

3

= 4.598x 10

Ans Topocghepudeckore JHULLA TMNa A U3 rpadlka (3 == 1.8
MpW ToNWWHE CTeHKN oBedalikl S := 4.0 MM

D;=D+2-5 D; =518 MM
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p-D1-h

Torda Slpi=———— Slp=2143 MM
2-omom-

McnonHUTenbHasA TOoNWwKHa CTeHKHM QHULWa

851:=81p+C 81=3.143 MM

MpuHUMaeM S1:= 4.0 MM (paBHOW TOMNLWWHE CTEHKN O0Gevaikn)

[nA ceapHbix AHWUL, 4enaeTcA SONONHUTENbHO NPOBEpKa
TOMWMWHbI CTEHKW HWLA B LeHTpanbHoN 30He No dopMyne
p-R
2-omom- ¢pp — 0.5p

Slp=

rae AnA gHMwaTinaA  R:=D; R =518 MM
r-R

TOorga Slp:=
A P 2. opmom- (|)p—0|5p Slp= 1.192 MM

4YTO MeHblUe pacquHoﬁ TONWHWHBI CTEHKW B KPGEBOF'I 30HE

$1-C _3 S1-C
=5.882x 10 0.002 <

< 0.100

YCNOBWE NPUMEHMMOCTI pacuyeTHbIX ddopMyn no [1] BbINONHAETCA

,D,OI'IyCKEEMOE N36bITOMHOE AaBneHne M2 yCNoBWA NPOYHOCTH
KpaeBoii 30Hbl BLIMUCAIAIOT Mo dopMyre
2-(81-C)- ¢-omon

P =
oo D]_ . |1.2

KoagppuymneHT 3, onpepenstoT no rpaduky

Bz
z.a\
N
24
NA
<
2,0
N
™
1,6/ ~
N[ B e
"‘--...,--..__ -
1.2 ~
Cl T
DH
. Sy=C
10° 2 3 4 56780107 2 3 4 s521°

D
Puc. 3.15 Mpaduk AnA onpegeneHns kosduyueHTa 3,
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S1-C _3
=5.882% 10

0nAa Topocdepudeckoro gHKULWA TUNa A U3 rpaduka [y =17

_ 2-(81-C)-¢-onon

Torga P _
Jom Dy % P,E[Ol'[ = 1.186

Gonblue p=08 Mila

[nsa ceapHbIX gHWUL| HeoBXoaUMO AONOMHUTENbHO NPOBEPUTD
Aonyckaemoe UsbbITOMHOE AaBNeHWe N3 YCIIOBUA MPOYHOCTH
LeHTpanbHOM 30HbI NO hopmMyne

_2-(81-C)-¢-ogmon p 201 MMa

P =
zont R=+05-(S1-C) non

Gorbwe p=0.8 Mlla

16. PacuyeT TopocdrepuyecKoro aHviLa noj geAcTBUemM
BHYTPeHHero U3bbIToYHOro AaBneHWA AN yCnosBum
ruapasnuyecknx ucneitTaHui [1].

PacueTHoe n3bbITouHOE faBneHne p:= 0.8 MMa
BHyTpeHHWA AnameTp oGedanku D := 510 MM
MpubaBka K pac4eTHON TOMWMWHE C:=1 MM

Mpeden Teky4ecTy ANA cTanu Mapku

Tt0 = 276.0 MMa
12X18H10T npu 20 °C

I'Ipe,u,en TEKY4YeCcTWU ANA cTanu Mapku
12X18H10T npu 100 °C [3]

Mpo6Hoe fgaBneHWe NpU rMApaBnUYeckoM UCNbITaHUK [2]

Ti100 = 261.0 MMa

Tt20

Prrp =125-p- Pl.[p=1.057 MMa
t100

MpuHumaenm P, := 1.1 MMNa

KoathuUneHT 3anaca NpoqHOCTY n = 1.1

7120

JonyckaeMoe HanpsaxeHue O ool =

omom = 250.909 MMa
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p-Di- Py
Torga Slpi=———— Slp=148 MM

2-omom-
MeHbLUEe pacyeTHOI TOMNLWWHbI CTEHKW AHWULWA ANA pabodnx yCroBuid,
OKOHYaTenbHO NPpUHUMaeM MCNONHWTENBHYIO TONWWHY CTEHKW
AHULa S:=4.0 MM.

17. AnnUNTUYecKWe OHWLLA, HarpyXeHHkIe HapYXHBIM JaBneHUueM.

Puc. 1.17 Pac4eTHana cxema no [1] annunTudeckoro gHULWaA
PacueTHoe nabbiTouHOE JaBneHne p:= 0.8 MMa

BHyTpeHHWIA AnameTp obevaiku D:= 510 MM

Mprbaeka K pac4yeTHOW TOMNLWHE Cc=1 MM

Jonyckaemoe HanpsaxeHWe (cTanb
mapkn 12X18H10T npu 100 OC)

omom = 174.0 MnNa

KoathpuuneHT 3anaca ycTONYUBOCTU ng =
Moaynb npoAonbHOR YNPYrocTi E = 2.00-10° MMa

KoathpuUUeHT NpOYHOCT CBapHOro LWBa ¢ =10

BbicoTa cTaHgapTHOro AHWWa H:=0.25-D H=127.5 MM
Pafuyc KpUBU3HEI B BEPLUMHE D>
AHULLa paBeH R:= 1.H R=3510 MM

ONA npedBapUTENbHbIX PacyeTos NPUHUMaKT KO HULNEHT
npuBeASHNA Paanyca KpUBU3HBI SNUNTUYECKOTo AHMWE K, := 0.9
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PacuyeTHaA TONWWHa CTeHKW gHWLWa

K. R
161

oy*P 12-p-R
10—5.E’2-G,uor£

Slp := max Slp=2.793 MM

McnonHWTenbHaA TOMWWHA CTEHKWU AHULLE
S1:=81lp+C §1=3.793 MM
MpuHUMaem 81:= 5.0 MM

YTOUHAETCA 3HaueHWe KoadhduuneHTa K,

si-c (D 2-H
X = 10- : -5 x = 0.118

D 2-H

1+ (24+8-%)X
T 1+(3.0+10-%) X

K, = 0.934

JOenaetcA o6sA3aTensHas NpoBepka no JonyckaeMomy HapyKHOMY
AaBneHuio

Jonyckaemoe gaBneHue U3 YCnoBWA NPOYHOCTH BbIHMCMAKT NO
thopmyne

__ 2-opom- (81-0C)
Pr= R+ 0.5(81-C) Po=2.719 MMa

Jonyckaemoe JaeneHue U3 ycroBusa YCTONYUBOCTU B Npegenax
YMPYrocTH BbIMUCTIAKT NO chopMyne

26-10°-E (s1- 0T
Pe= 2270 TF |ygo. 22—

25
Pe=14 MMa
ny K,-R

Toraa JonycKaemMoe HapyHoe JaBneHue onpefenuTca no gopMyne

Po
Pnon := > Paoon=1.244 MMa, Gonbwe p=0.8 MMa

(=)
1+ —
Pe
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18. Monycdepuyeckue AHULLA, HAarpyXeHHbIe HapyXHbIM
AaBneHnem.

o8
b3 &
I
=l 7 u
_ n,

Puc. 1.18 Pac4eTHanA cxema no [1] nonycdepuyeckoro AHULWaA

PacueTHoe n3bbiTOuHOE faBneHWe p:= 0.8 MMa
BHyTpeHHWIA AnamMeTp obevaiiki D:= 510 MM
MpwbaBeka K pac4eTHOM ToNWWHE C=1 MM

OonyckaeMoe HanpfXeHue (CTarb Mapkn . 1510 Mria
12X18H10T npwm 100 OC [3])

KoadthdpmumeHT 3anaca ycTon4MBOCTH [3] ng = 2.4
Moagyne npogonbHon ynpyroctn [3] E := 2.00- 10° Mna
KoadhdULKMEHT NPOYHOCTH CBapHOro WBa ¢ := 1.0

Paguyc gHWWa paBeH R:= R=255 MM

w| g

[nA npeaBapuUTENbHbIX PAacYETOR MPUHUMAKT KO3PULMEHT
npuBeeHNA paanyca KpUBM3HbI Nonycdepuyeckoro Axnwa K, = 1

PacuyeTHan TONWWHa CTEHKW gHULUa

Slp=1552 MM

NcnonHutensHan ToONWwWHa cTeHKn gQHKULWa

51:=81p+C S1=2552 MM
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MpuHUMaeM $1:=3.0 MM

YTOUHAETCA 3HayeHUe KoahduuneHTa K,

si-c ( D 2-H
X = 10- : - X = 0.059
D 2’H D

1+ (24+8-%) X
2T 1+(3.0+10-%) X

K, = 0.965

Oenaetcs oBAsaTenbHas NpoBepka No AONYCKAEMOMY HapYKHOMY
OdaBNeHWK
,D,OnyCKaEMOE daeneHue U3 YyCnoBrA NPOYHOCTH
BbIMUCAAIOT NO opmyne
2-a -(S§1-C
Po:= Aon - ) Po=2.719 MMNa
R+0.3(81-0C)

Jonyckaemoe AaBneHMe 13 YCNOBWA YCTOMYMBOCTH B NMPejenax
YMPpYrocTW BbIYUCAAKT No (opmMyne

-5 25
26-10 °-E s1-o
pere 2810 E Higg. 5120 Pe=120 Ma
ny K,-R
TOrga gonycKkaemoe Hapy:xHOe JaBneHWe onpenenunTca no qJOpM
Po
Poom:= ————= ' ppop=1.165 Ma, 6onblwe p = 0.8

19. PacyeT NNOCKMX OHULI U KpLIWeK, paboTalowux nog
BHYTPEHHUM M30bITOYHBIM UMW HapPYXHEIM AaBrneHuem [1].

PacueTHoe W30blTOuHOE JaBneHne p:=038 MMa
BHYTpeHHWIA gnameTp obedaiiku D =510 MM
MpubaBKa K pacdeTHOW TOMNLWUHE C=1 MM
Jonyckaemoe HanpsXeHue (cTanb omom:= 174.0 MrMa

mapkn 12X18H10T npu 100 OC [3])

KosdhdhMUMeHT NPOYHOCTH CBapHOro wea « := 1.0

PacueTHbll guameTp gHUWa BbiBupaeca noTabn.4[1] Dp:=D
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KozcbdnumneHT X, onpegensawT 4na Hanbonee ocnabneHHoro ceueHus.

MakcuvaneHyte cymMmy Ans AnvH  Xopad oOTeepctuin B Hawbonee
acnabneHHoM OUAMETPansHOM ceYeHWH AHWLLA UMK KPLILUKK ONpefensioT

cornacHo pucyHky 19 no chopmyne . dy = max{{dy +ds); (&g +9)} .

Puc. 1.19 OnuHbI xopA oTBEpCTUIA B Hanbonee ocnabneHHoM
OuaMeTpanbHOM CeYeHUn

bl := 50 MM
b2:=0 MM
b3:=0 MM
bd:=10 MM
b5:=10 MM

3HaveHne KoadduyneHTa ocnabneHua AnA NNOCKUX AHWLL (KpbIwek)
onpedenswoT no hopmyne

ECECECEORC]

{ [bl b2 b3 b4 bsﬂ
I=| = b —
Dp Dp Dp Dp Dp

Ko = 1.052

KoathduuueHT K Tak Ke onpedenaercs B 3aBUCUMOCTH OT KOHCTPYKLUK
no taén. 4 [1]

K :=0.53
PacyeTHasn ToNWWHa CTEHKW gHWLA
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f P

S1p = 19.289 MM

McnonHWTeNbHanA TOMWMHA CTEHKW QHULWA
51:=81p+C 51=2028% MM
MNpuHuMaem 51 := 21 MM

Jonyckaemoe faBneHne Ha Nnockoe gHuLe
(KpbIWKY) onpedensAwT no gopMyne

> si—c |
= — lfj .
Ton X Ko Dp o -

Ponon= 0.86 MIla

20. PacyeT AHMLL U KpbILLEK NMOCKUX KPYTAbIX ¢ paavanbHbIMU
pebpamu xectkocTu [1].
BHyTpeHHUWIA guaMeTp obGeqaliku D := 1200 MM

MpubaBka K pacHeTHON ToNwuHe C=1 mMm

Jonyckaemoe HanpsxeHue (ctanb o
mapkn 12X18H10T npu 100 OC [3])

zon = 174.0 Mna

KoahUUWEHT NPOYHOCTH CBApPHOro Wea dp:=10
PacyeTHble cXeMbl AHULL,

[ i -
4 )
“— =
s A
i Dp =0
Puc.1.20
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Set=
Puc.2.20
dcl
L f |
£ ' 'nkd
[ ey e e e e =
fy éﬂl
]
’
s Dp=0
Pue.3.20
L frei—
dﬂ-
1 T | -
E = i ! “y
H_ A IR A N
tE MIL
. =
_D
Dn
Puc. 4.20
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PaccToAHWE OT HUKHE NOBEPXHOCTK KPbILLKA (AHWLA) h
[0 HWKHEro KoHLa BTYIKK

HapyKHbIA AUaMeTp LeHTpanbHON BTYMKK d, =50 MM

0
TonwyHa BTYAKM  t =5 MM

PacyeTHOe paccTOAHKUE OT NOBEPXHOCTH NMNACTUHKN 4O HUKHErO
Topua BTYMKU

hy = minh3,0.27 - {4, = 5] - 5

hp=0 MM

BbicoTa BTynku 111 =30 MM

BbicoTa pebpa h:=40 MM
TonwwHa pe6pa  Sp =10 MM
TonWWHa CTEHKW KPLILWKK (BHWWA) sy = 15 MM

PacyeTHaq BbicoTa BTYNKW ]—Lp = min[Hl Jh+ sy + hp]

Hp=50 MM

PacJyeTHbIA AnamMeTp HULA Dp =D DIJ =12x 103 MM

d

o]

Dp

OTHoCUTENbHbIA paguyc BTYNKW — p, = Po = 0.042

Yucrio pagnaneHelx pebep n:=6

MnoLwagab NonepeyHoro ceMeHnsa pebpa KecTKOCTH

Ay =h-s, A, = 400 e

JonyckaeMoe HanpskeHue ansA pebpa KecTKOCTU

9 romp = 7 om 9 romp = 174 MMa

PaccToAHWe OT CPEAUHHON NOBEPXHOCTN NNACTUHBI A0
HeATpanbHOW NOBEPXHOCTU

_ n'Ap'O—,uorrp

4T n Do
p Y mon

g4 = 0318 MM
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,D,OI'Iy’CI{QEMOE HanpAxeHWe anAa BTYNKK

a

o = _ 17,
OB mor O toms = 174 MMa

N3rubarowmin MOMeHT ANA BTYNKA

2 2

'T,uonB""p'(tB_C) 51 81 _6
M1!= do—tB+C g ]‘[p—34—}]p—? + 34+h.p+? - 10

M
M; = 0.028 MH- —
M

MNarnGaroWmii MOMeHT ANA NNacTWHbI

2 (Sl_c)2 —6
MT:=O—,E[01'[I 54 +f - 10

M
3 wm- Y

= 8.544 % 10
MT M

PaccToAHue oT UeHTpa TAXECTW NONEPEYHOro ceveHnA peﬁpa
HECTKOCTW 0 ero OCHOBaHWA

[N -

ep = eg =20 MM

aruGatownini MOMeHT gNA opebpeHHoR NNacTUHbI

—6

T nomp” PP - - 10 s —C _

M, = M, + ——F [E leg-eq+——|-107°
- dy- 10 -

M, =0079 MH--
M

O60obLweHHbIA gonyckaeMblid 3rMbaroLWwmii MOMEHT cregyeT
BblIGWpaTb HaMMeHbLWM 13 MoMeHToB My 1 M:

MO = mm[Ml ,Mz)
M
My = 0.028 MH- —
M
CyMmapHbIi naribalowmili MOMEHT BbIMUCNAKT No dopMyne

M, == M- (1= pg)+Mp-pg
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M
M, = 9348x 10> MH-—

JononHuTeneHoe ycunue, AencTeYOWEeE Ha UeHTPanbHY
YyacTb AHWLA (KPbILLKK)

Q=0 MH

Jonyckaemoe nabbiTouHOe JaBneHue, JeAcTBYIOWES Ha JHULe
(KpbILLKY), BbIMUCNAKT No dopMyne

P,ucr[ = mm(P,uonl -'P,ucnﬂ)
roe

12-[2-7T-MC+QO-[1—pO)]
P,nor[l =

m Dy 1078 (1= o)

Poopl =0.156  MIla

, 2 . -6 (m
120 pon (s1-C)7- 1077 1+ sin| —

o]
Il
[
S

Torpa P = min(Pmnl ,Pﬂmz)

Pon = 0.156 MIla

MeTogoMm nocneaoBaTenbHOro I'IpHs.I'IH}KEHHFl no I'IpHBe,D,EHHOﬁ
nporpamMmme MoxKeT BbITb onpedeneHa pacyeTHaA TONWWHE CTEHKU S1p

ANA 334aHHOro pacyeTHOro AaBneHus, UMK ocTanbHble Napamerphbl
OHWLLA (KPBILLKK).

$opMynbl ANA pacyeTa MIoCKWX KPYTIbIX HWLY W KPbILEK ¢
paguanbHbIMW peGpamu ecTKOCTU MPUMEHUMbI NPK CreaYoLLMX
YCMOBUAX:
Dy - d
— =50 nzob

2-h
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n'Ap"TnorJ:p

= 0.042
D

p 51" “non

2
4'50

=4 TO eCTb NocnegHee ycnoeue NpUMeHUMOCTH LTJOpMyJ'I He
BBINONHAETCA.

PaccmoTprm Bonee nogpobHo nocnedHee ycroBKe.

€p = -pPaccToAHWE OT LUeHTPa TAXeCTH NonepeyHoro cev4eHna peﬁpa
< eCTKOCTW OO ero OCHOBaHWA,

A.p = h- Sp - Nnoladb Nnonepe4yHoro ceveHnAa peﬁpa JKECTKOCTH,

TOorga 4YeTBepToe YCNOoBME MOXKHO 3anncaThb Kak

h2
4" 4'[5] h

= s s M
Ap " P

TO €CTb BbicoTa pebpa KecTKOCTU AoMKHa BbiTe MeHbLUE
TOnWMHbI, o4eBuaHo B FOCTe gonyweHa onevartka

21. PacqeT rnagkon KoHW4ecKon obevank nog AencTBrem
BHYTpeHHero u3bbiToyHoro gasneHus [1].

PacyeTHoe nabblTouHOe AaeneHwe p:= 0.8 Mrlla
BHyTpeHHWiT gnameTp obevaiiku D:= 510 MM

MpubaBKa K pac4yeTHOW TONWMWHE c:=1 MM
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Jonyckaemoe HanpAxXeHWe (cTanbk  omom:= 174.0 MMa
mapku 12X18H10T npu 100 OC [3])
KoathpHUWEHT NPOYMHOCTU NPOAONBHOMNO CBAPHOTS WBa ¢ = 1.0
Pacu4eTHbIN guameTp
Dx:=D Dxk= 510 MM
MonoBKHa yrna pacTeopa NpW BepLUMHE KOHWUYECKOW obeMaiiku
ol =15 rpag

v
ol =l - — ol = 0.262 a
180 PaA

Pac4eTHY0 TOMNWWHY CTEHKW rNagKoi KoHMYecKon obeyanku,
Harpy:xeHHOW BHYTPEHHWUM 4aBNeHWEM, CNPeaenAoT No popMyne:

p D= 1
2-¢p-0 cos(nil) Skp = 1.217 MM

Skp = .
morr ~ P

NecnonHWTeNbHaA TONWWHA CTEHKU KOHUYeCcKoW oBGedaiku
Sik:=5Srp+c 5 =2217 MM

MNpuHUMaeM S = 2. MM

5
200 Pp- [Sk - c)

Pmorm :=
(5
—+ -c
cos(nul) k
Paon = 0.986 Mlla
Gonblue pacyeTHOro M3GbITOYHOMO AaBNeHua  p = 0.8 MMa
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22 .PacyeT KoOHMYecKol oOevaliki nog AeWCTEMEM HapyXHoOro
nasneHus [1].

;
Puc. 1.22 Pac4yeTHaa cxema no [1]
PacyeTHoe M3bbITOYHOE AaBMnEHNE p=08 Mrla
BHyTpeHHUIA guameTp obevaiikun D:=510 MM
MpubaeKa K pac4yeTHON TONLWWHE Co=1 MM
Oonyckaemoe HanpaxeHWe (cTanb omom := 174.0 MlMa

mapku 12X18H10T npu 100 OC [3])

KoaghdhuUWeHT NpoYHOCTH NPOAOMBEHOrO CBapHOro Wea  ¢p := 1.0
Mogynb npogonbHoOR YApYrocTy [3] E:=20-10° MIIa
KoathpuLmeHT 3anaca ycTORYMBOCTU [3]  ny := 2.4

MonoBWHa yrna pacTeopa Npwv BeplUMHE KOHUYECKoH oBeqaitku

ol = 15rpag
1:=al — 1-0262 paa
al =al - — al = 0.262

180

MpubaBka K pac4eTHOW TONWMWHE c:=1 MM

AvameTp MeHbLero oCHOBaHWA KOHMYECKON ofedaiiku
D;:=100 MM

JpdeKTUBHAA ANWHA KOHUYECKON oBevaikn
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D-Dy

= —— lp=792.059 MM
E™ 2 sin(al) E

3PP EKTUBHBIN AUAMETP KOHWYeCcKoW oBedaiikn Npy BHELLHEM AaBNEHUW

D+D1 D D+D1
Dg := max , —031- (D—Dl)- - tan(oul)
2. cos(al) cos(al) Sp—c

Dg = 315.759 MM

3HaJeHWe kKoathduUUeHTa B, BEIMMCAAIOT No dopMyne

, Dg Dg
B;:=mn|1.0,9.45- —-

g /100 (S - c)

B =1

PacyeTHYI0 TOMLWHY CTEHKW rMagKon KOHUYECKOR obevaiiku,
Harpy>KeHHOIN Hapy:KHbIM JaBneHneM, onpedensoT no opmyne

107%.D i\
g 1,06 "~E P E p-Dx 1
kp := max| 1.06 - . =, :
By 10 3. DE 2-¢-opon—p cos(al)

Skp = 3352 MM
NenonHuTenbHaa TOMNWWHA CTEHKU KOHUYECKON o6evyaiiku
S = SEp+c¢ S = 4.352 MM
MpuHUMaeMm Sy :=5.0 MM

ﬂ,onyCKaeMOE AaBneHne M3 ycnoBnA NpoYHOCTHU
2-0 ~dp- (S —c
Pron = aon ( ) Poon = 2.617 MMa

D
cos(aul) N (Sk B C)

JonyckaeMoe AaBneHne U3 YCNoBUS YCTOMYMBOCTU B Mpedenax
YMPYrocTW BbIMUCAAKT No hopmMyne

@T.i

2.08- IO_E-E-DE-[IOO-

Pe =
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Pe = 0.376 MMa
Torga AonyckaeMoe Hapy:KHoe AaBneHWe onpedenuTcA no opmyne
P

Poomi= ——
[PHT Paon = 0.373 Ma, Gonbwe p=0.8 MMa
1+

Pe

YcnoeuA NPOYHOCTH U YCTONYMBOCTH KOHUYeCKON o6e4aikn
BhLINOMHAKTCA.

23. PacyeT rnagKoi KOHM4YeCKOM o0e4alkin, HarpyXeHHoM
OCeBOW pacTArMeatowen cunom [1].

R1=

Dy

Puc. 1.23 PacyeTHaa cxema rmagkoi KoHUdecKoi obevaiku no [1]

PacyeTHoe pacTarusalolee ycune F:= 0.2 MH
BHyTpeHHWA guametp obedaiku D := 1200 MM
PacuyeTHbI JUaMETp

Di:=D Dx=12x100 MM

OWameTp MeHbLUEro OCHOBaHUA KOHUWYECKON oBevankm

Dj:= 100 MM

MonoBWHa yrna pacTeopa Npu BeplUMHE KOHUYecKol oBevaiiku

al:=15 rpag

s
al =nl - — al = 0.262 pa
180 PaA
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Honyckaemoe HanpaXeHWe (cTanb

onom:= 174.0 MIa
mapku 12X18H10T npu 100 OC [3])
KoadhdULKWEHT NPOYHOCTH KOMNbLEBOrD CBAPHOro Wea ¢t := 1.0

PacyeTHaA ToNWUWHa CTeHKK oBeqaiku

F-10° 1
- Dy - opom- g1 cos(al)

Skp =

Skp=3.788 MM

MpudaBKa K pac4eTHOW TONLWUHe C=1 MM
cnonHWTenbHaA TOMNLWKWHA CTeHKN oGevaikn
Sk:=Skp+C Sk=4788 MM

MpuHUMaEMm Sk:= 5.0 MM

JonyckaeMoe oceBoe pacTArneakLlee yeunue

—6
From:=m-Dy-(Sk—C)- 10 ~-ogom- pt- cos(nl)
Fmom = 0.211 MH
Ycnoeve NpoYHOCTWU rNagkon KoHMYeckKon obevainku noa
OelicTBMeM OCeBOM pacTArMBarLlei CUnbl BbINOMHASTCA.
24. PacyeT rnagkoi KoHWYecKor ob6e4vanku, HarpyxeHHon
0CEeBOW CXMUMaroLwWwen cunon [1].

PacuyeTHoe CxKMMaloLLee ycunue F:=02 MH
BHyTpeHHUI guameTp oGevaiikn D := 1200 MM
Pac4yeTHbIld guaMeTp

Dk=D Dr=12x100 MM
OvamMeTp MeHbLLErO OCHOBAHWUA KOHUYECKOW obeqaiikm
Dy:=100 MM

cnonHWTenbHaA TONLWWHA CTeHKW oGevaikn

Sk:= 5.0 MM
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Mpubaeka K pacuyeTHON TONWUHE C:=1 MM
2DDEKTUBHBIA AWAMETP KoHUYecKod obedaidku Npu oceBoM cKaTun

0.9D + 0.1D;

D = Dp=1.128x10° MM

cos(al)

Jonyckaemoe Hanps:eHWe (cTank Mapku

12X18H10T npv 100 OC [3]) ozon :=174.0 Ma

Mogyne npogonesHoii ynpyrocti [3] E := 2.0- 10° Mna

KoadduumeHT 3anaca ycTol4meocTH [3] ny:= 2.4

Jonyckaemyio oceByHo CXUMAIOLLYI0 CUIY U2 YCIOBUA NMPOYHOCTH
BbIYUCIAKT Mo hopMyne:

Fo=mn-Dg-(8x-C)- 10°%. omom - cos(al)

I

F_ =238 MH

I

Jonyckaemyto oceByH cUMy U3 YCIOBUA YCTOWYNBOCTA B Npedenax
YMPYrocTy BoIMUCAAKT No hopmMyne

3101077 B+ (Dp - cos(al))* - 107° { (Sk - C)T-f
Fg = 100 —
ny D

Fp=1.969 MH

Jonyckaemylo oceByH CXUMaIOLLYHK CHUIY BbIMUCASAIOT Mo dopMyne

F = 0.211 MMMa

Ycnoeve NpoYHOCTHU rMagKor KoHUMYecKoW obevaiik nog
OeACTEMEM OCEeBON CHUMAKLWEN CUNbI BbINONHASTCA.
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JIuteparypa
1. TOCT P 52857.2-2007 Cocynsl u anmnapatsl. HopMbl U MeTOBI
pacuera Ha MPOYHOCTh. Pacuer NMIMHIPUYECKUX M KOHUYECKUX
o0euaek, BBITYKIIBIX M IIOCKUX JHUII M KPBIIIEK.
2. TOCT P 52630-2006 Cocyap! u amnmapaTsl CTaJbHbIE CBapHBIE.

OO1mre TeXHUYEeCKUE YCIOBHS.
3. TOCT P 52857.1-2007 Cocynsl u annapatsl. HopMbl U MeTOBI

pacdera Ha MpoYHOCTh. OO0IIMe TPeOOBAHUS.
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