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KOTJibl CTALIMOHAPHBIE U TPYBOIIPOBO/1bI
[TAPA U T'OPHYEU BOJBbI.
HOPMbl PACYETA HA NIPOYHOCTE.
METOAbI OIPEAEJIEHUA TOJILIMHbI CTEHKU
(OCT 108.031.09—85)

Hacrosuuit crappapr pacnpocTpansercs Ha naposbie KOTAbI M NAPONPOBOALI ¢
paboumm nasnenuem Gonee 0,07 Mila (0,7 xrc/cMm?) u ua soporpefinnie KOTabl
Tpybonposoasl ropsiuert soast ¢ teMmnepatypoft cssiue 115 °C

HA KOTAbl € TONKOH, KOTALI-YTHAHU3ZATOPbI, HHEProTEXHOJOrMUYECKHUE KOTAbl M P ,

HA BCTPOEHHBIE H OTHE/NIbHO CTORULIHME NaporeperpesaTesin M IKOHOMAHIEDHI,

Ha TpyGONpOBOAB! NMApa M ropsueit BOAbI B NPEAENAX KOTAQ, BXOUAR ONYCKHbIE
TpyOst 1 CTOAKM;

Ha BHexoTnospie Tpybonposonst napa m ropsiyest popst,

HA COCY/lbI, NOAKMIOUEHNBIE K TPAKTy KOTha (Napooxnajiviend, cenaparopsl M ap )

Jonyckaerca npuMerieniie cranpapra nHpu pacuere COCyJloB M KOPIYCOB apPMATYpBI
TEIUIOBbIX 3JEKTPOCTAHLIMN

Cranzapr ue pacnpocrTpaHsercs Ha KoTabl, TpybonpoBosibl, BCTPOEHHBIE M OTAEJILHO
CTOSIIHE DNAPONEPErPEBATENH H IKOHOMAR3EPLI, YCTAHABNMBAEMBIE HR MOPCKHMX M PEUHbIX
CYAax ¥ HA JIpYrHMX IIaBYHHX cpencraax wam ofbextax [toABOMICIO NpUMeneHus, a
TAKIKE HA TOABMMHNOM COCTABE JKEAE3INOAOPOXKHOr0, asTomoOMALMOIO M TYCCHMUNOIO
TPAICHOPTA, M HR& KOTAbL C 3nexTpiueckum olorpesom

Cranpapr ycraHasnmpaer eguibLIe METO/IbI PACUETA HA 1IPOYNIOCTS sieTanest, paboraougx
NOR BHYTPEHHHM namneHueM, nias ofocnosanMg TosuyMubl CTeHky  TIpumepsl pacuera
NPUBEAEHB! B CHPABOUYHOM HPUIOXEHUI |

Craunapr pojxen npumenarncs  cosmectio ¢ OCT 108 031 0B—8S5
OCT 108 031 1085,

Jlna xotaoms ¥ TpybonpoBo/IOB, HAXOAAUIMXCH B IKCNAYATAIHH, B (TPOIECCE MOHTAXKA
HULH M3MOTOBIEHHMS MM OKQHUEHNBIX [TPOCKTHPOBANHEM 10 BBEAC!IHS HACTORULEI O CTalgapra,

nepeddopMaerne pacueToB Ha NPOMHOCTL B COOTBETCTBMM € HOBbBIMM  HOPMaMM HE
Tpebyerca

1. OBO3HAYEHNUH

] 1 B cranpapre NpHUHLTLL CAeAylOUHe yCnoBHbie 0003naueHus
D — BHYTpeHHHMH AMAMETD pacueTHOM jeTann, MM,
D, — HApY>XXHbIA AHAMETP PACUETHOM JETANH, MM,

D, — cpepHuH AMAMETD PACUETHO! JIETANH, MM,

@ —— pacyerHbl x03pPHUUHMEHT NPOYHOCTH,
04 — k03dduument npounoctn npit ochabneHit OTBEPCTUAMM,

¢. — rxoadduusenr npounocTt npu ocnabnenuu OTBECPCTHAMU C YUETOM YyKperulienuns,
. — X03PhuumenT npounocTit npy ocnalaerisiv CBAPHLIMK COCRMHCHIMAMI,

Sg — MHMHMaIbHAg pacueTHas Tosmuuua creHku 6e3 npubasok nprn ¢ = 1, MM,

A ~— npepenbHOe MHMHYCOBOE OTKNOHEHWE NO ToaulHue crtenxu Tpybui, %,

d -— nuaMerp OTBEepCTHUN B pacueTHoil JIeTanu, MM,

lp) — monycritmoe pabouee napseiste, Mlla (krc/cm?),

t,, — rvemreparypa paGoueit cpenb! (U1 HACKLIUEHHOM NAPa NPUHMMAETCS IPH PACUETHOM
pasnenun), °C;

Af — npepstivenyve temnepatrypnt paoues cpejibl, NOCTYNAIOUEN B KOJJEKTOP M3 OTRENL-
HbIX 3MEEBMKOB, HaJl Cpepueil ee TeMmneparypoil, 9To npesbitueHie CBA3AHO C
PEXHUMHBIMH W FHMADORMHAMMYECKHMIT yCaoBuaMu paboTtsl KoTha, °C,
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cpeuistii PAjiMyC KPHBi13Hbl KPHBONMHEAHOrO KOJUIEKTOPA,
KOJEHA WM 3MEEBIKA, MM,

NPHBEACILHOE HANpsXKeHie 0T BHyTPpeHHero aasneHnd, Mlla
(kre/mm?);

PAacuUeTHAf TOMUIMHA CTEHKH KOJIEHA HA BHEWHEH, BHYT-
pernei M HeATpaabHOH CTOpOHE COOTBETCTBEHHO, MM;
MAKCHMMANAbLHLIA M MHHMMAaNLHBIA  HAapYXXHbIH RHAMETPbI
CeueHHd KOJeHa COOTBETCTBEHHO, MM;

OBANILHOCTbL MOHEPEHHON0 CeueHHua KoneHa, %:;

Toposslit kKoadbuuumeur kosneua,
koadybmenr dopMul Konena;

BLICOTA DBLUTYKJIOH YACTH 3JUTMITHYECKONO wan noaycde-
pruyeckoro  (nonyuaposorQ) AHHIA NPpH HOMHHAALHOM
BHYTPEHIEM AHAMETPE, MM,

BLICOIA BBLUIYKJIOH 4acTH noaychepryeckoro AHHILE npu
HOMHHAJILHOM NAPYXIIOM RUAMETPE, MM;

VLA iHuApsaeckoro 60pra BuIMyKAOM0 AHUULA HAM
pPacCrostHMe OT OCH CBAPHOIO UIBA RO ITLIOCKONO NHHUIILA, MM,
HOMSI1AIBHASL  TOJLLHIIA TUIOCKOMO JAHHLUIA WJH KPbIIIKH
(3arnyuikM) B IJIOCKOH HACTH, MM;

pacuetnas  TOnuHA  NJIOCKOND AHWULLA WAM KDbIIKHK B
[OCKOW YHACTH, MM,

TOJIIHHA [UIOCKOINO ANMILA B MECTE KOJNLBUEBOH BbLITOUKH Y
HEPCAOJIA X WHJHHAPHUCCKON YACTH, MM,

TOMULHNA KPBILIKY 110 Y4aCTKy AEUCTBUS yCHaHg oT fonrtos
(LU UIEK), MM,

PACUCTHLIM QHUAMETD XPLILIKH, MM,
AHUAMETP OKPYXHOCTH 1enTpos 6OATOB KPLIUKKM, MM,
Cpejttitit HaMerp NPOKAANRKH YIVIOTHEHMA XPLIUKU, MM,

BUYTPEHUMH DARMYC 3AKPYLACHHA, MM,

anna B csety  Bosswioro  aguamerpa 0BasNbLHOM MUIOCKOW
KpblikK Ui 00AbLION CTOPOitbl B CBETY NPSMOYNOAbHOM
KPBLIUIIKH, MM;

JUTHEA B CBCTY MEHBLIUEND JMAMETpa OBaJIbHOHM TJI0CKOH
KPBLUIHKI AN MEHBLUIEH CTOPOHLI B CBETY NPAMOYTOALHONO

AL MM XPBUHUKH, MM,

KO3 pHIMENT, YHHUTLIBAIOULITT OTHOIUEHWE CTOPOH 0BaSIbHOM
HJTH TIPSMOYMOJIBHOM KPLILIKH;

KOIPPHHMEHT, XapaKTEpH3IYIOUMA THUIT KPbILLKH;

KOIPPHHIUMENHT, XapakTepU3YIOMHA THIT AHHMLLA;

x03dhHHIHENT, yunTeiBaowmn ocnabnerime qunna oTBED-
CTHUSIMI,

CyMMa HHaMeTpOoB OTBEPCTHH MM HX XOPA B AMAMETPASTLHOM
CEeueltiit KPyraoro ruioCckoro JHHIa, MM.
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2. UHJIMHAPHYECKHUE BAPAGAHDI
U KOJITEKTOPbLI

2.1. Pacger ToAnMHbLL CTeHKH.

2.1.1. Homunansnas Ttonmmna crenxky obevaex papabana wau LMUAMHADMYECK O
YACTH MPAMONQ KosexTopa nonxua Ouirh we Mepee onpeacnednoit no cbopmyne.

s =5+ C,
rne
= pDq (SR:: pDg ﬂ_)
2p lo] +p 20000} + p
ECNH paCyeT BBHIOAHAELTCH NO HAPYXHOMY nuHaMerpy, H
R 2 [if)—— p (“‘R ) 260<pp£1 - 5) |

ecnu pacHeT BLUIOAHSETCH NO BHYTPEHHEMY [HAMETDPY.
MDopmynst npuroassl npr cobmoneinmM CReyIONIHX YCAOBHIL:

s G6apabanHoB M XKOMNIEKTOPOB, CONEPXAUIHX BOJY, HAPOBOARHYIO CMeChb MM
HACBHINIEHHBIN Nap:

S —C ¥ —C
——
D, s 0.2 s I

< (.3;

I KOJLNEKTOPOB, CONEpPKAUMX Ieperperbiit nap:

*Da < 0,25.

2.1.2. Pacuerusie xoaddsumciirst npounocty ¢ ofeuack Gapalanos 31 ipunapu-
yeCKON 4acTH KOMNEKTOPOB C OTBEPCTHAMI M (MKM) CO CBAPHBIMM COEAMHEHHAMM CheayeT
onpepnenarp cornacuo OCT 108.031.10—383,

2.1.3. Ilna 6apabaunon, narotasnupaeMpix M3 JAUCTOR Palioi TONUIMHL!, COEAHHAEMMBIX
NPORO/IbHLIMHM 13BAMM TIPH CTHIKOBKE JHCTOB NO COBNANEHMIO CPEAHMX AMAMETDPOB, pacueT

TOMUHHBL CTEHKH JI0JDKEH NPOHMIBOAMTLCR JUIS KAXAOrO JIMCTA € YUETOM HMMCIOWMXCH B
vHes ocnabnemnnfi.

[Ipu CTBIKOBKE JAMCTOB PaA3HOM TONMIMHLI 1O BHYyTpeHsieMy nHametpy T1pebyercs
NONONHHTENBHO TIPOBEPHTDL MECTRHLIE HANPIKEHHHE B MECTe CTbhlKa JMCTOB N0 METOAHKE
pacueta Ha NPOMHOCTH, cornacosattoit ¢ 06a30B0f Oprav3aHert 110 CTAHNAPTH3ALLHH.

2.1.4. Cymmapuas npubaska ¢ nosxua npunumatscs cornactio OCT 108.031.08—835.

Jna GapabanoB M KOJNEKTOPOB, CBAPHMBAEMBLIX M3 JIMCTOB, @ Tax>XXe KOBAlBIX
nocheaywoweit mexanmueckoit obpaborkoit npu nomunanuuoit tonugmne crenxku Hosee
20 MM onyckaercHs npuuuMath ¢); = 0. Ecan naubonsuiee MutiyCosoe OTkJoHeHe no

TontusHe ancra npessbiuaer 3%, 1o 8 npubanxe €11 CACRYET yueCTh 3ITC ppeBbilieHne,
Jlhs xonanextopon, uarovamjutsaemeix H3 tpy0, npubanka ¢y posmkua onpenendaTLes

no ¢opmyne
11 = L (1 +“"é") SR,

100 100

eciait HeyipecTHa HOMHMHANLIAA TORWMHA CTeHKkH, W uo dopMyne
C ‘a 5
117 100"

eCt HOMUMHANLHAR TOMUKBA CTEHKKM H3BECTHA WM NPEABAPUTENLHIO IIPHHATA.
Ilna GapabanoB ¥ pPAMONHHESTHBIX KOJIEKTOPOB Cy9 = 0.

Hns kpuBomHeiinbIx kounektTopos npu R/ D, < 5 anauenne npubanki Cy7 ROKHO
NPHHUMATBCA TAK XKe, XaK Ui XOseH,
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Tabnanunuya |

Da < 51 < 70 5 90

s 2.5 3,0 4,0

— ol S ——(

Jins Gapabanon 13 CTAMT NOBLUNCIOHA npounocn npy o, = 5,5 MIa (55 xrc/mm?)
1 pabouem pasncunm bonee § Mlla (80 krc/cm?) nipnbasxa ¢4 ROJKHA NPERYCMATPUBATD

BO3MOXKHOCTD YJAaneHMa KOPPO3HOHNO-YCTaNoCTiLIX AedhekTos 0e3 3aBapkH M A0JKHA
MPUHHMATLCH B 3aBHMCHMOCTH OT YC/AOBHMH M ONbITA IKCIUydTaUMM KOTJIA RAHHONO THNa,
YyTQ JOJIXKHO COrJlaconbiBaThes € 0a30BOM opranH3auded nNoO CTaHNAPTH3ALHH; 3HAUEHHE
nprbasxi Ho/KHO 6iTL 11E MEHEE § MM.

2.1.5. lipn BuiBope HOMMHANLHOM TOJMLHHBL CTEHKHM HEOOXOAMMO YUMTHIBATL CJERY-
Jouee:

HOMHHAJILHAR ToJuuMHA creukn Oapabaua Man KOEKTOPAa, H3rOTaBAMBAEMBIX M3
AMCcTa, fosxHa OuiTh He MeHee 6 MM; IONYCKAeTCca 18 KOT/08 Naponpon3s0aMTENnsHOCTLIO
meuee ! t/u npu pabouem pasnennu He Gonee 0,5 MIla (5 krc/cm?) npuHuMaThb
HOMHHANLHYIO TOMULMHY CTEHKU He Metee 4 Mm;

HOMITHANLHAA TOAUMHEA CTCHKH KOMIEKTOPOR, UIrOTORACHUBIX W3 TPYO, nosxuHa Obith
HEe Mellee 3uaueHyit, yxalzaunuix s tabn.

Tomumuuy crenok Gapafaiios WM XOMNEXTOPOB, K KOTOPHIM NPUCOEAMHAIOTCA TPYOnt
NPH NOMOUM Pas3BafLilOBKK, PCKOMCHAYCTCH NPHIHMATL ne menee 16 MM; npumenenue
CTEHOK TOAuPMion mMenee 13 MM 1€ JOIIYCKAeTCs,

ToaulMHa creHok oborpesaemuix Oapabanon m XoneKTOpPos 63 MIOASLIMHM NOJIKHA
ObiTh e fosiee caeayiouieh:

22 MM — s Hapabanos M XOANEKTOPOB, PACIIONAOXKEHIBIX B TOMNKE;

30 MM — g Dapabanor ©  KOANEKTOPOB, pPAClOJIOXKEHHBIX B Tra3oxomax npu
Temnepartype raszop e souue 900 °C;

S0 MM — pisg bapabanon W KOMAEXTOPOB, pACrONOKEHHbIX B Tra30XOAaX npH
TeMmrieparype raszoes He sbuue 600 °C;

yxasatipie TOMUIMILL MOryT BbiTh yBennuenn, ecnu 3170 6yner obocHOBaHO COOTBET-
CTBYIOU{HMM PacyeTaMH, cornaconaniniMp ¢ 6a3onoil opranu3auuent no CTaHAapTH3aLMH.

2.2, JlonyCcTuMOe nasfenue.

2.2.1. Nonycrimmoe pabouee papnerve B 6apabavax M KOANEXTOPAX NPH KOHTPOSBHBIX
pacuetax pomkho OLiTh He fonee 3naueHuM, NOAyueHHbIX MO OAHOA M3 CAERYIOWMX

dopMya;

(o] = 2(s ~ )y o] ([p] =200(_5~c)g9[0l) ‘

D; = (s —¢) Da“(ﬁ""C)
CCAM PACHMET BLUIDAHAETCH N0 HAPYIXKHOMY AHAMETPY;

2(s — )y (o] (IP] _ 200(5-—-6)50[::1])

Pl = D+ (s —¢) D+ (s — ¢)

€CAM PACUET BBLINCGAHKEICH N0 BHYTPCHHEMY RHAMCTPY.

Ipumeuanus
L. Koshdipient npoutioctTt o CACHYET HPHMHKMMATE B coo1neTcTMu c i, 2.1.2.

2. 3navenvie npudanxiy ¢ CHERYET NPHIIMATL B COOTBEICTBMM € 1. 2.1.4, npy 3TOM
) = (5/100) S.

2.2.2. Tlpu peimouieny KOHTPONLHLIX PACULTOBR 110 AAHHLIM HAMEPEUMN TOIULUHLY
CTEHKK BMECTO § — € CACAYEr NpuMEHars §;— €. Besuunna s QosKHA NPUIMMATBCH

PABHOK HAMMENLMEMY 3HAYEHINO H3 HCTILIPEX HIMEPEHIH TOAULMHbL [10 KOHUEM AByX
B3AHMHO NEPNEHAHKYNSPHBLIX AHAMCTPOD B ORHOM CEUEHHH JIPH YHCAE NPOBEPAEMbIX
CEUEHHI HE MEHEe OJHOM Ha kaxjable ABa MeTpa aaunwl 6apabana (xosnextopa), HO
HE MCHEe uem B Tpex ceuehnsax Juis ncero Dapabana (kosnexrtopa).
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223 Bennuuua npobHOro aasnenus npu rHapabBHHECKOM MCTIBITAHMM HE JI0s1XKH3

NPesbIaTh 3HAYEHHUS, NOAYyUeHHOoro cornacno nmn 2 2 1 1 2 2 2 npu 3aMeEHE RONYCKaCMOro
HanpsikeHus [o] Ha {o],

22 4 Bemuuuna ponyckaemoro pabouero mnm npobuoro nasnenmns B 6apabane mnu
KO/ANEKTOpe HE AOJIKHA IPEeBnUNaTh CoOoTRercTeHHO pabouero wim npolHOro mamnenus,
NONYyCKAEMOro Mo YCAOBHMSM NMPOUHOCTH JUia OCTAnblbix aeranein pannoro fapabana rn
KO/NeEKTOopa, B HYaCTHOCTH IR IOHMLY

2.3. IIpuBeperHnoe HanpsxeHHe

2 31 Ilpueenennce nanpaxenre 8 bapabanax v KONNEKTOPAX JOJXKHO ONPEAENATLLS
no opHoA M3 caepywwnx Gopmyn

_ PO~ (-0 (g=p[Da“(5_C)])

g

2 (s — ©) 200p (s — )

eCIU PACYET BLINONHAETCH 110 HAPY)XHOMY nHaMeTpy,
_pID+ (s~ ol (U=p[D+(s-—C)l_)

O

2 (5 — ©) 200p (s — c)

€CNH pacueT BLINONHSETCH MO BHYTPEHHEMY AMAMET)Y
[Ipyt BHINONHEHHHM KOHTPONBLHBLIX PACHETOB MO NAHHbLIM HIMCPEHIMI TOMLMHBLI CTEHKM
BMECTO § — C CNeAyeT NPUMEHATh S, — €, cornacno o 222

3nauenus x03dpduumMeHTOB NPOUBOCTH ¢ M npubaskK ¢ Cnepyer NPHHUMATE COrNacHo
nit 212 un 21 4 coorsercreentio

2.4, PacuerHas reMneparypa CTeHKH

241 PacuerHyw temnepatypy crenkit 6apabanos v OXJIaXXRAIOUIMX TONKY CJIOEBONO
COKMMAHHS NaHene M3 yraepoaHCTOH MM TEerNOyCTOMUYHBOM CTANH, CONCPXAlHX BOAY,
NaposoAsHYK CMECh WJIM HACbileHHbIM nap, aonyckaerca onpenensats 0e3 TernorexHm-
YeCKMX pacyeron no ynpoulelHsM (GopmMynaM g CpenHEH TeMnepaTypbl CTEHKH B
CAEAYIOMMX CAYHasxX

nna 6apabaHoB, BhIHECEHHbIX M3 MA30X0/1A, HANEKHO H30AMPOBAHHBLIX HMIIH 32ULHIIEHHbLX
ApyruM HamexxHsiM cnocobom ot oborpesa wuaBHe,

t=t,,

Aaf HECH3IONTHPOBAHHLIX ﬁapﬂﬁanoﬂ, pacnonoXeHbiX B KOHBEKTHBHLIX rajoxolax
npu teMmneparype rasos tie soune 600 °C

t=t,+ 1,25+ 10°C,

npu temneparype rasoe Oonee 600 °C no ne sbrue Y00 °C
=t + 2,55+ 20°C,

s HeudoaMposaHubix  0apalanos 11 OxJAXAAIOUIHMX  TAHEACH, NOABEPXKEHIbIX
NAYUEHCITYCKAHHIO (hakena HAM ropsilero Cnos Tonna,

t=t,,+ 4s + 30°C

2 4 2 PacueTHyio TeMnepatrypy CT€IKH KOJUIEKTOPOB DJKPAaHOB 3KOHOMAli3epon M
neperpesatesiell AONyCKaeTca ONpejiensite no ynpouwelunbind GopMynaMm B CEAYIOULMX
chyuasx

mis neoborpesaembix  (BLIHECCHHBLIX $137 FA30X0J1a WM HANEXHO M30JHPOBAHNBIX)
KOJUIEKTOPOB 3KOHOMAM3EPOB H 3KPAHOB M KOJUIEKTOPOB HACHILIEHIIONO Napa KoTaoB C
eCTECTBEHHON M NPMHYAHTENLHON LHMPKYARUHEN, & TaKXE BXOAMBLIX KOJUIEKTOPOB
IKOHOMAHIEPOB NPAMOTOUHbLIX KOTIOR

(= [\
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pis  neoforpesaemMplx  KOJUIEKTOPOB (38 MCKJIOMEHMEM BXOAHBIX) HKOHOMAW3IEPOB
NPAMOTOYHBIX XOTADB K KOJLIEKTOPOB Neperpesartenein (kpomMe HaCbIEHHOro napa) Xo01ios
BCEX THIIOB

t=1, +txAt,

nna  o0OrpeEBaEMBIX  XONNEKTOPOB M3 YTAEPOJMCTOR M TEMJAOYCTOMUMBOM CTanWM,
COnepatltix BOAY, NApPOoBONANYIO CMECh MJAH HACLIUICHHBIA Nap;
npy remneparype B razoxope ue sbue 600 °C

t=1t,+s+yAt+ 10°C;

npu temneparype 3 rasoxone or 600 no 900 °C
f=1t,+2+yA1+ 20°C;

[pi remueparype s oraszoxoae seuge 900 °C
t=t_ +3s+yAt+30°C.

Bennunna ! HE QOJDKHA NPUHMMATBLCR BLIUIE PACUETHON TEMNEPATYPLI FA30B B CEUEHHH
ra3zgxofa, B KOTOPOM PACHOAOKEN KOMNEKTOP
Temnepatypy cpeawvl [, nNpy OHPERENCHHMH PACYETHOW TEMMEpPaTypbl CTEHKM And

KOJUIEKTOPOB 3KOhOMAaN3epos {(XpoMe BXOAHLIX) M 3KPAanOB XOTJAOB C ECTECTBEHHON W
NPHHYIHTENLHON UHPKYJIAUHENA H KOJUIEKTOPOB HACBLIUIEHHOM napa CJIeAyeT NPHHUMATD
PABHON TEMNIEPATYPE HACLILIEHIOND NAPa NIPKW PACUETHOM ABGBJICHWUU B RAHHOM KOMNEXTODE.
Hia BXOHHBLIX KOJUIEKTOPOB 3IKOHOMAM3EPOB XOTNOB C E€CTECTBEHHOM WU NPHUHYAHMTENBHOMH
LUPKYAUHER TEMNIEPATYPA CPEABL NOJKHA NPUEMMATLCK DABHOW TEeMMEpaType BOAbI HA
BXOJlE B 3KOHOMaAMH3ep (C yueTOM NOAOrpeBa B Napooxjaajurene B Cryuyae BO3BpaTa BOAbI
NOCAE NMapooXJajHTENIR HA BXOJ/L B 3KONOMAN3CD M CMEIMIEHNUS NPH PEUHUPKYASLIHH BOAbI) .
g XOoanexkTopoB 3KOHOMAM3EPOB H NEPEXOJHLIX 30H NPAMOTOYHBIX KOTJIOB, & TAKXeE
IS KOMJIEKTOPOB rEperpesateied KOTJA0B BCEX THNOB OHA ROJIXKHA NMPHHUMATBLCA PABHOR
TEMIEPATYPE Cpelibl

BenuumHa pa3sBepky TeMIlCpaTyp BO BKJIQUCHHOM B KOJUIEXTOP Nyuke Af N0JHKHA
NPUHHMATLCS 10 TEIIOBOMY pacueTy HMAW [10 JaiHbLIM HCNbITAHHHA, HO He menee 10 °C.
KoapduumeHr y, yUYMTBIBAIOILHI NepeMelIMBatKe Cpeliibl A0 BXOAa B KOJUIEKTOP MJIH B
HeM, NOJDKEH NPHitHMATRCH pasiibiM (0,5, 38 MckIIOueHHEeM CTyvyaes, KOrjaa cpena nogBoOaHTCS
K TOPLY KOJLIEKTOPA; B 3THX Cayuadx aonyckaercsa npuiumatbh y = 0.

243 JlnaoborpesaeMbix KOANEXTOPOB H3 aYCTEHMTHOMN CTANIHM PacyeTHAA TeMNiepaTypa
CTEHKH JOJKHE I[IPUHMMATLCA CpPEHHEHA M3 3JHAYHEHHMA TeMnNeparyp Ha BHYTPEHHER M
HAPYXXHOK 1TOBEPXHOCTSX

2.5. TpeboBaHHA XK KOHCTPYKIIHH,

251 bBapabanbl 1 XOMIEKTOPbLI, HMEIOHIHE OTBEPCTHH, AONIMNKHBI YAOBJIETBOPSATH
COOTBETCTBYOULHM TpebosaiinaM kK xoucTpyxuuu, nanoxeimmsim 8 OCT 108.031.10-—-885.

25.2. B 6apabanax, WM3roTosjacHubIX M3 JHCTOB C1aaW PasHON TOMUHMHLI, CPpeaHHE
AuHuK ofeuaex JNOMXKHBLI COBNANATL

Jomyckaerca cosMmeniarn, BHyTpeHHHUE NiaMeTphbt 0beuaek, €CAH BLINOAHAETCH YCJI08HE
m. 21.3

3. TPYGELl MOBEPXHOCTEN HATPEBA U TPYBOMPOBOOB
oJ{ BHYTPEHHHM JABJIEHUEM

3.1. Pacuer Tonmuubl CTEHKH nNpsaMbix TPyo.

3.1.1. Hommnanbnaa Ttomuuia cTeHky npsaMorn 1pyfbn! NOBEPXHOCTH HArpEBA HMAM
Tpybonposona ponxna 6pith He melee onpenesenHof 1o Gopmyie

S=3R+C,

pD, ( pD, )
rge Sp = X .

R= . (0] + p 200, (0] + p
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Tabnuya 2

Da < 38 < 51 < 70 < Q0 < 108 > 108
) 1,8 2,0 2,5 3,0 3.5 4,0
Dopmyna npurogHa npu cobnonerun ycnosHs >~ < 0,25.

Dq

Koadpduumenr npovHOCTH NpPOROABHOND MM CAHMPANbHOMO CBAPHONO COEAHHEHUS
¥, DOJKEH NPHHUMATLCR B coorsercTaMu ¢ OCT 108.031.10—85. Jina 6ecuoBubix Tpy6

xo3bduument npounoctu ¢, = 1,0; xo3dduustenT npountocTH NONEPeUHbIX CBAPHBIX

coeHHEHNII B pACcYETE HA BHYTPEHHUEE NABJIEHHE YUMTHIBATL HE Chenyer.

3.1.2. Beanumuna npubaBKkH ¢ AOJKHA [IPUHHMATLCS B COOTBETCTBHMH ¢ mn. 2.1.4.

3.1.3. Homunanpraa tonuutna crenkm 17pyd nonxua ObiTh ne Menee 3HaucHMi,
npuseneHnsix 8 1abn. 2.

HomunansHas tonmmua crenok tpy0, oforpesaembix razamu ¢ TeMmneparypoit cebilue
900 *C, nonxua Ouith He Oonee 8 MM, a4 NpU HENOCPENCTBEHIOM BO3ACHCTBMYM JAYUMCTOM
TeInoTel Tonku — He fonee 6,5 Mmm.

Ilorycxaercs npumenenme oborpesaemblx Tpyb6 ¢ Oonblueit TONMMMHOM CTEHKH NO
cornacosaumio ¢ 6230808t oprauuaauveit 10 CTRHAAPTHIAUMHU.

3.1.4. Ha xoHuax npsambix yuacrkos Decuiosibix Tpy0d, pactaymMBaeMbIX {1041 CTbIKOBYIO
CRAPKY, AONYCKAETCHA YTOHEHME CTEHKHM JI0 MHHHMAJIbBHON PACUHETHOMH TOAUHHBLI NPSIMOMN
1pyOnl, onpenensemoit no dopmyne

_ pD, (S _ pDa
2ol +p 0“200[o]+p)'

Jonycxkaerca yMeHsWIEeHME TOMIHHK CTEHKHM B MeCTe PACTOYKM npambix TPyl noxn
ceapky 1o 0,95, npy ycnosu, YTO CyMMApHAR JUHHA PACTOUEHHOTO YUACTKA NO NPOAOABHOM

oct 1py0Ge1 He Oyzmer nmpesbuuath MeHbUIylo M3 seanumu: 55 v 0,5D,

S0

3.2, Pacder TOMIMHHK CTeHKH XOJIEH H 3MEEBHKOB

3.2.1. PacueTHas TOMWMHA CTEHKH HA BHEIUHEH, BHYTPEHHET M HEATPANHHO CTOPOHAX
(yuacTkax) xoneHa M 3meeBuka ao/pkia Obith He Menee onpesienednont no opmyne

St = SRKIYI (f = 1,2,3) '

Pacuernas ToawiHMHA CTeHky npaMoit Tpybbl §p ROJDKA ONPeesisiThCA COrIacHo

n. 3.1.1. Jlng yuacrka xonena, rae 1npoaoSibHblit CBAPHOM OB OTCYTCTBYET, KO2ddHumenr
NMPOYHOCTH CBApPHOro wsa ¢, = 1,0.

PaccmatpuBalotcs xosieHa # 3MeeBHkH, y kotopeix R/ D, 2 1,0.

3.2.2. Toposbi#t x03pduumenT png BuewHel, BHyTpeHHelt U HEATPanbiOit CTOPOH
KONEeHA NOMKEH OMPEenenstbCs COOTBETCTBEHHO no dopMynam:

R R
2 p
45 45~
Kl'—"-" R , Ky = }‘a , Ky =1,
4 — + 2 2
D, ‘D,

HeilrpansHas CTOpoHA KOseHA COCTARSIET YUYACTOK KOJICHA, PACIONOMEHNbIT non
yrnom 15° B 00a wanpapnedus OT NPONOJILHONG CpeaHero cedeHMs KOJEHA.

3.2.3. Jinga xoneH M3 yraeponucToi, NErvpoBAHIION M AYCTEHHTHOM CTajnel, TeMne-
paTypa CreHku kxOTOphix He npesbiwaer 350, 400, 450 °C coorsetcTBEHHO, 3HAUEHHS
x03cdbduumenton GopMsl caeayer onpenenate no Gopmynam:

Y, =0,12 (1 +\/1 +0,45¢ );

204



d
Yy = 0,12 (1 +\/1 + 0,4 — )

SR p SR p R 1
- R _ L g =2+ =
A “TD, T 200 + p (‘I D, ~ 200 (o] + p) 1= T2

3.2.4. Jlna xonew u3 yraepoascTolt, AErHMpoBavnoi W ayCTEHWUTHOH CTaneH, Temne-
paTypa XxoTopbix Bhiue 400, 450, 525 °C coorsercrsenHo, 3naueHHs ko3apdprunentos
popmbl cnenyer onpepenarb 1o GopMynam:

Y, =0,4 (1 +\[1 +0,015§‘G );

=01+ Vi ro0s? ).

3uaueHMUs a M ¢ JOJMKHEL NPHHUMATLCA cornacno n. 3.2.3 ¢ yuerom n. 3.2.6.
3.2.5. Ilna xoneu, pacuernas temneparypa xortopbix bonee ykasanHO# B n. 3.2.3,
HO MeHee ykxazaHHoH B n. 3.2.4, xoadduumentnl Yy, Y3, Y3 AROMXKHBI ONPEnendThCs

NHHERHBIM HHTEPIIOAHPOBAHHMEM B 3aBMCHMMOCTM OT 3navenud temneparypsi. Ilpn 3roM
B KAYECTBE ONOPHBLIX BEAMYMH JAOJDKHbLI NPUHHMATLCH 3HAYEeHHs K03(QPUUMEHTOB,
COOTBETCTBYIOUIHE YKZ3alHbIM PAHIUIbIM TEMIOEpaTypam.

3.2.6. Ilpsut sbtionneunun pacueros no dopmynaM, npueencHHsiM B nin. 3.2.3 u 3.2.4,
ROJUKHBL BLINOAHATLCA CREOYIOWHE YCAOBUA!

ecayn 3uauendua koadpduumentos Y, (i =1, 2, 3) nonyudwTca no pacuery MeHee

eAHMHHIBI, TO CACOYET NpuHMMatb Y, = 1,

ECAM  BBIYHCAEHHOE 3JHaueHye ¢ [IpEeBLIMAET eNnHHUY , TO CAEAYET IPHHHMMATD
’ np a < 0,03 3nauenme xoabdrureHTos ¢opmynst Y, cnenyer npMHUMATL PaBHbLIM
IHAUEHUIO, nonydyeHHomy npu a = (0,03,

AOMyCKaeTcs npuuvmate Y, =1 paas  Tpy0 nonepxHOCTEH  Harpesa, ecam
D, < 76mmuna =< 10%,; ecnn s ykaszanioM cayvae D, < 51 MM, TO JONYCKEETCR NPHHUMATH
}/{ = 0,95

3.2.7. HoMuHanuiyio TOAUUY CTENKH KOJAEla CAeRyeT NpUHMMaTbh Haunbonabiwein ma
JHAYEHHH, NMOJYHEHHbLIX IS YKA3aHHLIX TPEX YYACTKOB KOJeHa, COrNacHO YCNOBHIO

§; = Sp, + C(f-: 1,2,3)

JHaueHue pacueTHoON TONIHMHLI CTEHKH Sp; CaeayeT npunnmare no nn. 3.2.1—3.2.6.

Ilag CexTOpUBLIX KOMEH, KIrOTOBREHHBIX U3 feclionunix TPYH, HOMHUHANBHYIO TOALWMNHY
CTEHKHM CiaeayeT sbifMparb NO BHYTPEHHEHR CTOpPOHE KOneHa § 2 Sgq + C.

Ec/nM cexTopioe KONEHO HArOTABNMBAETCH M3 cBapHbIX TPYD 1 x03dPHUHEHT NPOYHOCTH
CBAPHOINO 1Ba ¢, < |, TO CieayeT NpPoBEPHTHL 3HaueHHEe HOMHHAJIBHOM TOAWMHBI CTEHKH

M0 yuacCTKy PacnoNoXeHus CBAPHOro u1sa.

3.2.8. 3nauenne npmbasxit ¢ cacuyer onpenesats cornaciio n. 3.1.2, a npubasky
€y AN KAXKAOM M3 yKasaunwix B 1. 3.2.2 1Tpex CTOPOH CAERAYET NPHUHAMATL 1O
1exyinueckmuMm yesosusm (TY) wa wmaaesune, cornacosantiniM ¢ 6asosoit opranmsaumen
0 CTAHAAPTH3ALIHM,

B cnyuae otcytcrsig B TY HA M3rOTOBACHME XKONCH AAHHBIX 110 TEXHOAOTHYECKOMY
YTOHEHHIO CTEHKH KOJeh NPH onpeaeneyy npudasxy ¢y4 g KOJIEH, HM3rOTABIMBAEMbIX

YKa3aHHbIMM LHMPOKO M3BECTHLIMH Ccriocofamu, 1HeoOXoAHMMO YHECTb CACAYIOULEE:
ana rubos 13 Tpyd, H3rotasiampaemMeix Ha TpybormbBounom obopyaoBaHUM METOAOM
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HAMATLIBAHHMA HA CexTOp, npulaska Cy5 K Sg; AO/HKHA ObiTh HE MEHEE ONpeneneHHo

1o dopmynam:
mna neoborpesaembix TpyO

( 1 \
(125 |7 S
2k
\ “)
s tpy6 noeepxHocTeit Harpena
{ 1 \
€12 5 S
R
+ re——
1 +3 D,

\ /

ANA WTAMNOBAHHLIX KOAEH, HINQTABJIHBAEMbIX B 3AaKPHITHLIX WITAMNAX, MM 1008,
H3MQOTABAMBAEMDBIX HA CTAHKAX C HATPEBOM TOKAMHM BbICOKOH HACTOTbI M OCEBLIM NOAXKATHUEM,
npubaska cyy K Spy AOUDKHA npsiiMaThed B npepenax or 0,055 no 0,15,

B 3TUX ABYX Cayuamx npndanrka €13 X Sg3 panna uyno, a pacucT N0 BHYTPCHHEH

ctopolie rmba e NpPoH3BORMTCS,

VIS KOJIEH, M3roTaBnuBaembix Ha poroolpasiiom ceppeurnike, npubaska ¢y, pasHa
HYMo;

IS CeXTOpHbIX xOneH npulapka C), pagha HyMO,

VIS 1TAMIIOCBAPHDBIX KOAEH C PacrnoNoXeHHMEM ABYX 1POJIOAbHbLIX CBAPHBLIX NIBOB MO
pHYTpeHitefl M BHEUwIHEN CTOPOHE KOoJIeHAa [10JKHA NMpHHMMAThC NpubaBka €19 K Spy B

npegenax or 0,052 no 0,15 ¢ yueroMm ¢,,, €CAM ero 3HaAUYEHHE MEHEE EAHHMILILI,

ANR IITAMAOCBAPHLIX KONEH € PACAOADMENHMEM NONEPLUHOND CBAPHONO 1IBA 8 CEPEeHMHE
JHHLI KosneHa rnpubaBka €15 X Sgp3 pasna nymo, a npubaska ¢j; X Sgy AOJKHA

npyusiiMmateca 8 npeaenax or 0,05s npo 0,1s; B 3T0M Cayuae pacuetr 10 BHyTpPeHHEN
CTODOHB KONEHA HE HPUHE!BOI.[HTCFI, TAK Kax HAa 3TOH CTOPOHE KONEHO HUMeeT YTOJUIEHHE
crenkH Gonee znauuTensyoe, ueM mesrumna xoddhduinenTa K,

Ecan onpeneneuue anGﬂBKH Cy19 DPOMIBOAMUTIR, KOCAA OKOHUATENLIQO HE Bblﬁpaua

HOMMHANbLHAS TONUIMHA CTEHKH X0/JieHa, TO CAefyeT 3anaThCa ce 3HAuCHMEeM, Hanpumep,
PaBibLIM 3HAYEHHUIO HOMMHANBLHOH TO/IIMHBL CTeHKHM npamoit Tpybbl cornacHo nn 3 1 1 —

3 1 3, c nocnenyroulesi NPOBEPKOFt 110 OKOHYATENLHO BLIOpAHHOMY 3HAUEHMKIO HOMMHAALHOM
TOAIMHBI CTEHKH KOJaeHa

329 Honyctumas tosnumna CreuxkH [s] nonxua 6site He meHee onipeaenenHoNn no

¢dopmMynam:
g xonen [s] = sg, + ¢4

s npaMeix Tpy6 [s] = sp + ¢,

Jlng xoneH naponpoBoaos, TpyBONpoBOJIOB M HAPYKHBIX NEPENYCKHBLIX TpyD fnamMeTrpoM
bosee 76 MM npu a < 0,03 npubasky ¢, caenyer npuimmarts B rpenenax or 1 po 3 MM
B 3aBHCHMOCTH OT OrfbITa 3KCILTyaTauHls, uTo ROMKHO ObiTh cornacosanHo ¢ 6a30BOM
opranv3aumes no CraxaapTM3aumy

3.3. HonyctuMoe NapjeHHe,

3 3.1. Honyctumoe pabouee nasnerve B xonenax tpyl KOTAOB M B NPAMBLIX TPyOax
T1py6onpososoB cAenyer onpenessite 1o (GopMyne

(p] = 2o lo] 5~ ¢ ] = 2004, {0} 5 — ¢
D §—C K,}f; D _§=c Kl}ff
‘ Kl Yl ¢ KJ Yl
[Tpiu BLINONHEHHMI KOHTPOJLHbLIX PACUETOB MO NANHBIM MIMEDCHHM TOJULHIbLL CTEHKH

BMECTO § ~ C CNEAYET NMPUMEHSATHL S¢ — C;

KoagdrumeHt npouyHOCTH ¢, Cneayer npunumars cornacto OCI 108 031 10—85.
Koadpduumentsr K; # Y; cnejnyer oupesiensrs cornacno nn 32 2—-326
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Pacuer no npunepesinnim gopMynaM CaenyeT NpoH3BOAHTL JUIS BCEX XaPAKTEPHbIX
yuactkos woJsieta (1 =1, 2,3) Junaueune npidask ¢ cneayer NpuHHMaThL COrNacHo
nn 214 n 328 TIlpn arvom upubasxka ¢ H0JXKNA ONPEAEndTsCd MO HOMHHAABHOM

TOJMMMHE CTEHXH
B kauvectse ponyC1HMOr0 nasieHns AOHKHO NPHUIMATLCS MHHMMAJIBHOE M3 BbIYMC-
nenubix 3navennn g npsmoin Tpyd K, =Y, = |

3 32 Ilpwy BbifioJHEHMIT KOHTPOJILHBIX pacueTos (PaxkTHHECKas TONUIMHA CTEHKH a8
npaMbIX TPyO MOSMOKHA OQrpPEAenaTLCs corsiacHo n 2 2 2, pis Kosel Cjleayer BbISBHTD
HAMMEHbIIIEE 3HAUEHMWE TOALLMHBI CTEHKKM B KaX/J0M XapakKTepHOM yu4yacTke, T. € Ha
BHEUIHEF, BHYTPEIHENR CTOPOIIE 1 No HERTpaaLuon Jintni Mamepenus caenyer nponasoanTh
HE MEHEE UeM B TPCX NONCPEUNLIX CCueHMAX KOaeua, OAHO W3 XKOTOPLIX AOAXKHO ACNHNTL
KOAEH) HE& IBC DABHLIE UACTH, J1d KAXJIOM H3 YyHdCTKOB CNAeAYET NPpOH3IBOAHTD HIMEDEHHH
HE MEHee, 4eM B UeTBLIPex TOuKax

333 Beauuitia npoluoro jasjcHng 1pn MAPABIHMUECKOM HMCNBITAHUM XOJIEH H
npambix Tpyd kotnos M TpyBoONpoBoONOB HE JOJIXKHA NPEBLINATD 3HAUYEHHA, NOJYUEHHONO
cornacio n 3 3 1 npu 3amene ponyckaemoro uanpsxeuus (o] na [o];.

334 Bennuuna ponycrumore pabouero mnu npobuoro pasneHns B Tpybe MM

TpybonpoBojie no/HKIA MPHHUMATLCA PABHOH MUHHMANLHOMY 3HAYEHHMIO COOTBETCTBEHHO
pabouero wiau npobuHOro pasieHust, NOJAYHEHHONO JUIs NPAMOro y4actka Ttpybbi mam
PacCMATPHBAEMDBLIX YYACTKOB KAXJ0IM0 M3 MMEIOIUXCHA KOJeH

3.4. Pacuerias remneparypa CTEHKH.

J 41 Pacuyernas Ttemneparypa cteikn Tpy0d noBepxHOCTEH Harpesa KOTNOB BCEX
CHMCTEM JIOJIXKHA OIHPEASAsi1hCa MO HOPMATHRHBLIM METOAAM TEIUIOBOIO M MAPABIHHECKONO
pacue1os xotnos Tlpi 310M posokiibl ObiTh paccMOTpeClibl PASNHMUYHLIE YYaCTKH NakKeTa,
MMEIOULHE KaK HAHBLICIIYIO TEMIEpaTypy napa, Tak i HanbonbILYIO TEIUIOBYIO HArpys3ky,
a4 TAKXE YUaCTKi, KOHCTPYKTHBHBLIE OcobeHliocT koropetx MoryT o0ycnosurte Haubosee
BbICOKYIO Temneparypy credkk [Ipi ycrtanoske 3a naketoM, Ui KOTOPOrO ONpeRensertcs
TeMnepartypa cieuxy Tpyd, napooxaapntens ciaeayet ssecTH npubasky X pacueTHon
TEMNIEpATYPE CPEAbI, YUYHMTLIBAIOUIYIO BO3MOXHOE nossilieHHe (PAKTHUYECKONO TennoBoCh-
PHATHA [TAKETA HAR PACUETHIbLIM, BEAMUMHA NPHOaBKH 10AXHA BEIOMPATECE KOHCTPYKTOPCKOM
opranmsalein u cocrasnare Ha 0—10 “C Oonee pacueTHOro nepenapa TeMNEPATYpPbl
CpeAbl B NApPOOXJIanMTeNEe

3472 Jlonyckaercs onpenencHye pacueTion TeMrnepaTypol cTeHku Tpyb nosepxuocreit
HATPEBA MO YNPOULCHHbIM (POPMYAAM B CAEAYIOUHMX Chyuasx.

U9 BEPTHKANLHBLIX W chaabouaknonnulx (o 30° oT BepTHKanM) KOTeabHbIX TPYO
KOTNOB C ECTECTBEHHOM W NPHIYIMTENLUON 1upKyssumet npu paloueM pamsenun ue
Gonee 16 MIla (160 krc/cM?) W nNpH MaKCHMANbLHLIX YAEABHBIX TEIUIOBOCHPHATHSIX
NOBEPXHOCTH HArPEBa 110 HAPYXKHOH NOBCPXHOCTH  TPY6 gmax MeHee 407 kBr/m?

(350%103 xkxan/{(mM2 w))
t=t, + 60°C,

uis Tpy0G KOHBCKTHMBIILIX neperpesaTtener kotnos ¢ paboumm nasneHnem He Gonee
2,5 MIla (25 xrc/cM2) 1 temnepatypost napa He sbune 425 *C npM MaKCHMMaibHbIX
YHEJILHBIX TENAOBOCHPHATHAX Gp,, < 70 kB1/M2 (60 10° kxan/(M2-4))

t=t, +70°C,

s TpyO y4acTKOB NCPBHUNBLIX NEPErPEBATENcil, pacnoN0XKeHblX B 30HE TEMNEPATYp
razos meuee 650 °C, wneaasncumo ot pabouero nasnenus xoraos (ecau xoadpduument
MAPaBAHUECKOR pa3sepTki He menee 0,95)

t=t_+ 50°C,

JUIt DKOHOMAN3CPOB HCKHISUIETO THITA@ KOTAOB C €CTECTBEHHONH M NMPUHYAHTENLHON
HHPKY A9 HEH

=1t + 30°C,
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NN KOHBEKTUBHBLIX 3IKOHOMAHIEPORB nNpsSMOTOUHbIX xoTtnon
(=1,+40°C

TemMneparypy cpeasl Chefyer npuiiMate pPasiod  OnpeiencHHoi M3 TENAOBOro
pacuera TeMneparypeé Ha BLIXOAEC M3 NHaxera [pH HOMHNANLHOH NPOMU3IBOAMTENLHOLTH
XKOTha

343 Jndueoborpesaembix TPy pacueTHyo TEMMCPATY Py CTEHKH CAERYET IPHHMMATD
pasuoit TeMmneparype cpefint va mxone B Tpyly

IIna neoforpesaemnsix napasnenbio BKJQueHHbix TPy6 (KosmuectBo Tpyld nae s
fonee) yumTsiBaEMYyIO pa3Bepky TeMIEpPATYP Ha BXONEe CNENyeT NMPHHMMATh TaK Xe, KakK
Ui xoanektopos (cMm n 2 4 2)

344 Pacueruylo temneparypy crenxu tpy0d nopepxiocrefi narpena naposonsHblx
reriooOMenHMkoB (napooxaaanTenest H Ap ) cnejyer npHiniMaTth

A OXNAAHTENEst, PACMONOKCEHHbIX B KOJABKTOPAX HACBILCHHONO Napa pasHOILl
TEMIIEPATYPE HACHILLECHHS,

A OxnafMTeNe, PasMeulelibiXx B KOJUIEKTOPax Neperperoro 1apa, pabHor Temiie-
paType neperperoro napa B [aHHOM KONNEXTope,

ONS OXNIAAMTENIEN, pacnojoXeHHBIX B BOAsHOM npoctpancrne Oapabaua kotna, a
Taxkxe JUIR TerooOMEHHMKOR NINYXKOHTY PibIX KOTAOR, paBHOft TeMnepaType fonce ropaued
cpensi, onpeneneloit 1Mo TEIUIOBOMY PACuETY

345 Pacuernyw temneparypy crenkd tpy0d nopepxnocteit narpesa napoBOAsHbBIX
H ra30naponapossix TErU1oo0OMeHHITKOB CaeyeT onpeaensaTh no o0uiert MetToaHke TENJIQRoro
pacuera

3.5. INpusenennce HaupsHKCHHE.

351 [lpusepeunoe HanpsokeHme OT ASHCTBMA BHYTPEHHErQ AABACHHMA B KOJEHAX
Tpy6 M B npambix 1py6ax xot1noB ¥ TpyGONPOROJOB ciielyeT ONPeAC/AaTh 1o OO 113
cnenytolnnx Gopmyn

N0 HOMMHANBLHOM TONULHMHE CTEHKIH

_ K Y ( - KY,)
g = P Dﬂ S C it o= P Dﬂ S C it |
20, K;Y, | s —c k 200¢,, K;Y |s~ c)

no dakTHueckoit ToMUHItE CTeHKit

P (D f[“fz)*K:}f: D (D sf—-cg_) K Y,
Zp,, 7 K1, 3¢p 7 L2 200¢,, ’ KiY, )]

Jing xonen caenyer npaimMmarth nHandoavimee 143 noayueHnnLIx Tpex 3navieHmniy o
3nauenus BeJMUHH ¢, K, Y, 1 ¢ cnenyer npunumaty corsnacio n 3 3 |

Sf_ CI

3.6. TpeboBaHHa X KOHCTPYKIIHH

361 Tpybonpoponsli, nMmeiomue Heykpemrnenliblie ¥ (M) ykpensienislie 0TBEPCTHA

(TPOITHHKOBBIE COEGMMHENHS 1 T 1), JOJLKHBL YAOBJAETBOPNTH COOTBETCTBYIOUHMM Tpebo-
paAHIIAM K KOHCTPYKUHMH, manoxenuwimd B OCT 108 031 10—85

3.7. JNoNnoOAHKTEALHbIE HANPAKEHHA

371 JononuurenkHsie nanpaxeuuna OT peflicteug pucwHux  Harpy3ok  (oceson
cHibl, H3rHbAIOWMX M KPYTRULMX MOMEHTOB) M CAMOKOMNEHCAUMI TETUIOBOMO pacCliHpeliHs

AOMXILI ONPENensThCa M OrpaNHuUMBATHCH B COOTBETCTBHH ¢ 00n3aTenuhbiM MipiLnoxKe
Hsesm 2

3.8. TIlosepounsiil pacuer HA yCTanoCTh

381 TIlpn swvmoasenmy ycnoBHil, yKadauHeiXx B pajene 2 pecKomeliy emoro

npuaoxenus 3, cneayer npou3necTit nOBEPOUHbIM  PACHET  COrAacHo JTOMVY  MPH-
JIOXKEHHIO
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4. KOHUYECKHE IITEPEXONbI
noJd BHYTPEHHHUM XABJIEHHUEM

4.1. PacyeT TOJUIHHB! CTCHKH.

4.1 1. HoMitnanbHasg TOALLIMNA CTEHKII KORMUYECKOrO [EPEXoRa NOJKHA ObITh HE MeHee

OnpefeneHHon no oAHOM K3 ClaeRyrowrx Gopmyn:
ans GecuoBtbix (TouenbIX, wITAMNOBaHHbIX, obcarkennnix M3 TPy, xoBaHbLIX W np.)
KOHHUECKHMX NEPEX0/108

- pD ~ pD + ¢l
° Z[f.:rlcoscx-p+c (s 200 [0l cosa — p C)'

And KOHHUYECKHX nepexoacB C npoaondbLHLIM CBApHbBIM LHOOM

pD - po +
2 (0] pucosa—p € (5 200 [0 ] ¢, COSQ — P ")’

y =

rne D — BHYTPCHHMH pauaMeTp 00NLWIONO OCHOBAHMA KOHHMYECKONo MEepexona, MM; a —

Yroa KOHYCHOCTHM, PAaBHLIM NOJOBHHE Yrjia y BEpUivHblI KOHHYECKONO nepexona, rpamyc
(uepr. 1).

DopMyabl Nprroanbl npit cobsuopeti CASAYOULHX yCIOBHA:
s a < 15°

i—

D

0.003 < >—< < 0.25:

wa 15" < a < 45°

_ D - \/ _ T
\) C 0 Sina s C § C
0,003 < 5 < 0,15 & D < {i—-20 \/cosa (l + D ) B :

rne Do — BUHyTpeiiifi gMaMeTp MCHLUIEN OCHOBAHMA KOHHYECKONO NEpexona, MM.

4.1.2. Kooddunmeur npounoctH ¢, nNpojoAbLHONO CBAPHONO COEAMHEHHUR OOJXKEH

npuHruMarscy cornacto OCT 108.031.10—85.

4.1.3. Beawuuita npubanky ¢ posuxkua onpepenarscs cornacuo n. 2.1.4. Ilpounasoa-
cTBeHHas npudaBka €y AOMKHA NPHUHUMATLCA PaBHOM.

Aas 0ECIiNOBHBLIX XOHHUECKMX NEPCXO)0B — 3HAUELHIO, YCTAHOBACHHOMY COOTBETCT-
BYHOIIMMH TEXHHUECKIIMH YCJIOBHAMI I8 NPHHATOR TCX-
HOAOMMM M3TOTOBALHHMA XOHMYECKWMX NEPEXOADB;

JNA KOHMYECKHX NEPEXOA0B C MPOAOJALHLIM CBAPHDLIM
[1IBOM, HM3IMOTOBJCHHBLIX M3 JIMCTA, — nHanbonviemy mMimy-
COBOMY OTKJIOHEIHIQ 10 TOSIUMIC JIMCTA.

4.2, JJouycrumoe naBJieliue,

4.2.1. Honyctitmoe palo'ice gaBneHe npu KOHTPOIb-
HbIX PpacyeTax HINOTOBAEHHLIX KOHHYMECKHX 11epPexoi0os
HOJIKHO ONPCHLHSTHLCH 110 CHCAYIOULIEH (popMyJe.

2(s —c)la]l ¢, cos8a

Pl = D+ (s~0)
200 (s ~ ¢) lo] ¢, cOs a
([p]-—- D+ (s —¢) J

Jns 6ecuiosbix nepexonos KO3 HIUHEHT NPOTHOCTIH
NPOAOALHOND CBAPHOID COEAHHEHMA JOJUKCH IPHRHMATHCH

Yept. 1. CxeMa KOHHYECKO
cornacio nn. 4 1.2: ¢, = 1,0. P ro

NEPEXORHON0 yuacTxa
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3uayenre npubaBky ¢ ROJHKHO NpHHMMaTLC cotnacuo n 4 1 3

4 2 2 Benuuuna npobuoro jasackug NpH NyipasaHyucckoM HCNLITAHMK HC JI0AXKHA

NPEBLIILATL 3HAUEHWRA, NoayuenHoro oraacio n 421 uapu 3aMene JHONyCTHMONO
nanpskeuus [o] na {o],

4 23 Bennuuuna npsuaroro pabouero vau npobuoro nasneuus B tpyGonposope e
NO/KHA [NPEBLIUATE HAHMENLIIEIO JIONYCTHMOND 3HAUCHMA Ui KaXXQ0H M3 JeTtanci
Tpyfonposona, B wacTHOCTH, Dnsl KOHMMMECKMX 11EPEXOROB

4.3. Ipusegennoe uanpsxeiue

4 31 [lIpusepeuroe HanpsxeHHe OT BHYTREHHENO IABACHHUA B KQUHUECKOM NEpexone
NOJDKHO OnpenenaTbCs no cnenyiouiesi dGopmyne

U=p[D+($“C)J > = plD+ (s~ c)
2(§s —C)yCOSa 200(s — ¢) gy, COSx

3navenne xoadhpHUMEHTA NPOUHOCTH ¢, JO/HKHO HPHIMMATLCH cornacno n 41 2
4.4 PacuerHas Temneparypa CTCHKH

4 41 Pacuetrnas teMmneparypa creHkH neoborpesacMoro KOHMYECKONO Mnepexona
MONMHA UPHHUMATLCH paBHON naulosnbliet pacueTHoM TeMiepaTtype CTEHKH TNPAMOii
1py0sl, K KOTOpPO# MEepexon npHpapHBaeTCH

4.5. Tpebosannss X KOHCTPYKUHH

451 Ilpu yrne KOHYCHOCTH a 2 15° No KOHUAM KOHMYECKOMO nepexona, npuba-

pentibiM k TpybGonposomy 1-#1 kareropuu, pekoMengyercs obecneumrs HWIMHIPHUECKHE
yuaCTkH IUIMHOM HE MEHee ABYXKPaTHOM TOJLgHHbL CTEeHKK epexona

4.6. IToBepo4HbLIH pacyeT Ha YCTaJOCTh.

461 Ilpn BeinonHedHuu ycnonuii, ykasanpbiX B PCKOMCHAYCMOM NPHAOXKEHMM 3,
PEKOMEHAYETCH BbIMNOJHHTb NOBEPOHHBIN pPaCYeT COrfACHO 3TOMY (IPHAOXKEHHIO

5 BbIITYKJIbIE JHHILA

5.1. Pacaer TOAUMHB CTEHKH 3JUTHIITHYECKOro H noaycdepHdeckoro aHHiia.

311 HoMmunanbHag TOAMHA CTEHKH OAHMLIL 3AAUNTHUHCCKON 1A nonychepuueckon
dopmMbl B cootBeTCTBHM ¢ uept 2 ponxna Obite He menee onpepenennoit no dhopmyne

§ = Sg + c,
rae NpH pacuere no BHYyTPEHHCMY JHAMETDY
5o = pD D . = pD D
R™4p o) ~p2h R 400¢p (0) — p 2h)°
npit pacuere o HaAPy>XHOMY iMaMeTpy
- PP Do (PP D,
SR=40 10l +p 2h, R™ 4009 (0] + p 2A,

Popmynbl NPHUIOAHDI pH cobnoneru cAenyIommMx yCAOBHI
052h/D=20,2,052h,/D,=0,2,0,1 (s -c¢)/D =0,0025
512 Koapduumenr HPOUHOCTH ¢ NOJOKEH onpenensThes corJjiacHo

OCT 108 031 1085

513 3uauenme npubasxd ¢ AOJKHO onpepenarsea cornaco n 2 1 4

Vrouente CTeHKH K WTAMNOBKE JIHHIA IOIYCKACTCR HE y4YHTLInATh B TOM Cnyuae,
ecny OHQ He nNpeERbLIACT 5% pE’lC‘IBTHUﬁ TOMLIMHLL B HPOTHBHOM CNyuyae pacuetrHas
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Yepr. 3. Buinyxnoe aHMILE €O CTEHKOH
nepeMeHHon TOMUIHMHBI

101HHA AU aosxkia 6biTe yBesnuena
Ha nps1éaBky ¢;, COCTARASIOUWYK) PasHMLY

MeXxJy (PaKTHUUECKMM M YKa3aHHbIM YyTO-

Yepr. 2. Buinykanie pumina: HEHUEM O 7%
pT. 4. yRJBIE [HMIIG. Ecau 1o npuHATON TEXHONOTHH M3-
g — rayxoe 3naunmidcckoe; 6 — rnyxoe nonycde-

pPHYCCKOE, 6 — JJINHITTHYECKOEC € Na30BbIM OTBEP- rOTOBSIEH NS NHHILA BO3MOXHA HOTCDH Ha
CTHEM oxaJiiHy, 7T0 €€ CIeEAYEeT YUECr» npu
BbIbOpe ToMMHBL AMUCTA.

5.1.4. llomuuanvuag TtoaMHa CTEHKM OHMINA LONXKHA NMPUHUMATBCA HE MEHeEe
HOMMUAJILHONM TOMULMHBLL CTEHXH LMannapuueckoro 6opra, onpeaeseHHOW NO PaCYETHOIN
TOMULKHE NpH ¢ = |,

Homuuanenag Tomumia CreHki aniiga nosaxxkiHa Obith He MeHee 6 MM.

JInga pHuug ¢ BuyrTpenHuM pramerpoM menee 500 MM [0nyCcKaeTCd TOMLIMHA CTEHKMH
He MeHee 3 MM,

5.1.5. Jnuumia ¢ nepeMetnon TOJMUIMHON CTEHKH M3 YRAepoaucToi cranu  (uepr.d)
NOJKHBI pPacCuMTBIBATLCA corsacuo n. J.1.1, npu 3TOM pacueTHas TOJLWMHA CTEHKH
LOMXKHA NPUHHMATLCA PaBIION cpeaHeapndMETHYECKOMY 3HAUYENHUIO U3 HAMMEHBIUEH M
Haubonswen tomuuy: s = 0,5 (s, + §,).

dopMyna npuUMeHMMa NpHU 59 > §p, TIPpHU 3TOM §y S 257,

HpHu nanuununt 8 AHHLILE NOppeE3a A YIUIOTHEHKS Na30BON0 3aTBOpPa OCTAIOUIASCA B
MECTE NOApe3a TOMUHMHA CTEHKH §3 Ao/kia Obirk HEe Menee §.

5.2, Pacuer TOJIMHBE CTEHKH TOPOCHEepHUeCKOro AHHILIA,

5.2.1. Tomurna credxu TopocdepHueckoro AHMILA N0MXKHA ONPENensTbCR COrNAaCHO
TOCT 14249—80.

5.2.2. Koadpuument npounocTH pumumia ¢ JIOMKEH  ONPENensTbCa  COrNacHo
OCT 108.031.10—385.

§.2.3. Bemtumna npubasxu anuina ¢ AosKHa OnNpepResasToCa cornacHo n. 2.1.4.

5.3. Jonycrumoe nasiaeHue,

5.3.1. Honyctumoe pabouee nasfieHre nNPH KOHTPOJbHBLIX PACYETAX KITOTOBJEHHBIX
IMUTMITHYECKHX M noayCchepHUeckx AHUIL ROMXKHO OblTb HEe MeHee ONpPeneAeHHONo no

(bopMmynam:
€CJH HOMHHANBHLIM ABJIMETCH BHYTPEHHMI JHAMETP,

[];_4@-—(:)99[0] 2h 400 (s ~ ¢) ¢ lo] 2AY
+(3—C)'5' D+(S‘-"C)—5'
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CCAN HOMHHANMEHLIM SBASETCR HAPYXIbI J1aAMETD,

(p] = 4(s - )y o] 2h, ; 400 (s — ¢) ¢ [o] 4Na
P b 2h. D, Pl = . )2;;,, D,
~(§ —¢ ~ (s —c¢

d ) Da a ( Da

3nauenne xo3hdrunmenTa npounocti p 1 anatemie npubanxss ¢ oMK UL ONPERENATHLSY
cornactionn 512 wu S13

§ 32 [Honycrimoe pabouee pnanneune pasg topocdeprueckux pluuy RONXKHQ onpe-
nensthen cornacHo I'OCT 1424980

533 Benuuuna npobHoro nasneing npu ruapaBAHYECKOM MCHLITAHMH HE JIOKHA
npesbINATL IHGUEHMS, nonydensoro cornaco it § 3 1 1 5 3 2 nipu 3aMene B pacueTHbIX
¢opMmynax aonyckaemoro nanpsxeums [o] na (o],

5.4, Tlpusenensoe Hanpsykenue OT BHYTPEHHEro jaBiaeHHs.

541 IlpusenenHoe nanpsKeuie 0T BHYTPEHHEr0 RABNEHHMS BJUTHNTHYECKMX M
nonycepuueckux JHHUL AOJXKHO onpenenarscs no GpopMynam
eCNM HOMHHANBHBIM SABAASETCA BHYTPeHNMI JHaMET),

g =

plD+(s—c)) D PO (s—ql D
dp(s—c¢) 2h 7= 4000 (s — ©) 2!1)'

eCNH HOMMHANBHBLIM ABAAETCHA HAPYXKHBLIM OHAMET],
p Dy — (s — C)] D, p[Dg~ (- C)] Dy
= = J = T —~
dp (s — ¢y 24, 400p (s — ¢) 24,

44

3nauenne k03QPHUUMEHTA MPOIHOCTH ¢ H BeAHYHHbI IPHDABKH € ROKHB ONPEReNFTLCS
cornacHo nn 512 um 513

5.5. PacuyerHas temMneparypa CTrelkKH

551 Pacuernas remnepatypa ctenkn 11eoforpesaeMon0 IHuMULa [O/DKHA MPHHMMATHCR
pasHOit TemMnepatype cTeHky HeolorpepaemMost 1eTat, X KOTOPOH AHMILE npUBapHBAETCH

5 52 JnaoborpesaemMoro jiHina TemMiepaTypa CTeHKH I0JHKHA TPHHHMATHCS COrNACHO
nm 241 u 242, o He n0MxHA OLIThL MEHEE TEMneparypsl CTEHKM NeTasnu, x KOTOPO#
NMUIE NPNBAPHBAETCH

5.6. TpebosanHe X KOHCTPYKI{HH

561 Haubonbmuit puaMeTP OTBCPCTHR B BLUTYKJbIX AHMNLAX IQKEH YIIOBAETBOPATD

YCJA0BHIO -550.61, ECAIM HOMHHAJILHLIM  ABASCTCA BHYTPEHHMHM nMameTp pHHUE, M

YCROBHIO < 0,6, ecniyu HOMIMHANLHBLIM SBJSKETCH HAPYXKHbIM AHAMCTD
a

56 2 Jlng BpUTYKJbIX AHMIUL TOAMIHHA CTEHKH WWIHHAPitueckoro 00pra nosxHa ObiTh
He Melee PAaCHeTHON TOoMuMItbl CTEnKH, onpepenennod cornacuo nit S 11 v 521 npu
v = 1, ecnm pamna 00PTa YAOBNETBOPSET YCAODBHMSAM

{>0,8VDp(s— €) ~ ANS IJUIMNTHYECKON0 H TOPOChEepHueckoro aumula,
[>0,3YD, (s —c) — pns nonycdepuieckoro anuina
Ecay UIMHA WMaIMHApHUecKoro 0opTa paBna yXa3aHiniM BeIMUHAM N MEHEe MX,

TO AONYCKAETCH TONIMMHA CTeHxkH wiuhunpiueckoro Oopra, npuusrtas cornacuo nn 51
u 52

563 MHonyckaercs npumenenme nonychepuueckux anmum Ge3 UMIHHAPHUECKOTD
Gopra, T e npn [=0
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6. MIOCKHUE AHHUILLUA U KPbILIKH

6.1. Pacuer ToawmHubl Kpyrasix MJOCKHX AHMIILL,

6.1.1. Homunansnas Toaulia Kpyraoro auuina 101xHa 6uire He Menee onpeaenexsoit
no dopmyne

51=51R+C,
rne
] __KD p 51R—KD p _
WKy 7 o] gy Ko ' 100 [d] ¢y,

JHns pgnung ¢ oboprosantod UMAHMHAPHYECKOW 4acCTbio, KOTOPbiE COOTBETCTBYIOT
vyepr. 4,e, BMecto D B GopMysy crenyer nopctaBasite seawunHy (D — r).
Koaddrumenur K caeupyer npuiiMMaTh PaBlbIM:

VIS JIHHMILL, KOHCTPYKUMA KOTOpsix aana ua ueprt. 4, q, npu l2vVD,s K=0,42K,,
Ho He Melece 0,35;

A8 QHUUL TORM XKe KOHCTPYKIMM, HO upn [ < YV D, 5, 8 TAKKEe AIA QHHUIL KOHCTPYKLUH,
NavHOM na uept. 4, 6 1 4,8, K=0,45K,, no ue menece 0,35;

OO OHMIL, KOHCTPYKUMSA KOTOPbIX pauva Ha vepr. 4, ¢, K= 0,85Ky;

JUIS OQHHIL C TMOJAHLIM [POBAPOM 110 TOJNILHHE JHIA ABYCTOPOHHUM CBADHbLIM LIBOM
K= 0,45.K1,

OIS DHHLUL, KOHCTPYKIMS KOTOpnix aana na uepr. 4,9, K=10,53;

JUI THUIL, KOHCTPYKIIHS KOTOpwiXx Aana Ha uepr. 4,e, K=0,35.

KDSQ)Q)HuL-ieHT Kl CAeyeT ONpeucasTn no d’)OpM}’JIe

4 r

AN \\'W/%

4
%
\7

%
-..\\\\\\ itz

%

MNNNNY
JiBElE
l ) LS

SR

e 0l

Yepr. 4. Tunst mnockux zuuiy
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Yepr. 5. Homorpamma pns onpenencista  ko3dgduunenta K; npu  pacuere Kpyrabix

[IOCKMX JHHLL
s —c¢ 0,5Vp (0] \/ s—-c¢  5Vplo]
= U,J + ' P y
(Kl 0.5 V.29 so (200 {o )

Ky=05+ V 0,25 -
: so (2 10), — p) ), = D)

rne {[o], -—— nonmyckaemoe Hanps>kenue a8 MeTasna HMJIHMHIPHUUECKOR  neranu,

MIla (krc/mm?),
Honyckaerca koagpuunenr K,

to), = {o}.
3nauenme xoddpdiumenta Ky noakno Obits ne Mmenee 0,76 TonuwmHa CTEHKHM S,

onpenensTe 10 HOMOrpamme (uept. 5), ecamM

noskna onpepensatrsca no dopmyne

TonusHa CTenkKH ummmpw;ecxoii AeTaK 8 MCCTE TIpHCOeqMHENHS TTNOCKON0 aHHWA
HAM UWHAHMHAPUUECKOR 4aCTH JIOCKOM AnMuia no/mkHa OuiTe ne meuce §g.

Kosdduiinent Ky cneayer npiiuMaTs pasipsiM CACAYIOUMM ZHAUEHHIM!

e guuua bea orsepcrug

ansg DHHUIA C OTBEPCTHEM

K, = .\/ l =
d d
L+ =4+ | £
5+ (5
s auuia ¢ aeyMst ¥ bonee oTBepCTHAMM

!

Kg= — —_—
-\/ d d,\ 2
1 +-Z—5—£+ (—Z——‘)

D
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Benuuina z d, ROAXHA NPHHHMATLCS

KAK MAaKCHMALHAH CYMMA QHAMETPOB OT-
BEPCTHI ik Hx xop) B nanfonee ocnab-
JIEHHOM AMAMETPAJILHOM CEHEHMM IHULIA

(uepr 6)
by + by + by

>d, = mawdl + d

IIpnbasxa ¢ Rposokna nNPHUHHMATHCA
cornacuo OCT 108 031 08—8S5

61 2 Jlns gHMIL, CBADEHHBIX U3 NBYX
yacrer, ko3@pPuUHEHT NPOUYHOCTH CBAP-
HOIMO COEHMHEHHS ¢, CHAEHAYET OIPENLITD

cormacHo OCT 108 031 10--85

613 Tonupna [IOCKOr0  AHHLULA
A07MHa ObiTh HE MEHee TOMIMIbI CTEHKM
UWIMHAPUYECKOR HaCTH, Onpefesetion
cornacho n 311

61 4 Ina gnuiy, XKOHCIPYKILHS KO-
TOpbix M300paxkena Ha uept 4,6 u 4,8,
TOALHWHA AOHHINA B MECTE KOJbUEBOKW BLITOUYXKHM JHOJKHE YIAQWIETBOPATh YCJIOBHSIM

/
£ '\/ P__
s, 2 0,35D o] + ¢, §3 20,7754 ks; = 0,35D 100 (o] + ¢j.

6.2. Pacuyer monnuubpl KPYTAbIX FUIOCKHX KPblIICK,

Yepr 6 Buibop MaKCHUMaNbHOA CYMMbI
JAHAMETPOB OTBEPCTHH M HX XOPA B QHAMET-
PasibliOM Ceuelviv AHNnilA

6 2 1. HoMuuanbHas TOMUMHA KPYMJION KpbILKM JosxHA ObiTh HE MeHee ONpeRe-
JIEHHON no opmye

$1=Sm+ﬁ',

S1r = KDy v _[E. (511? = Ky Dy Tﬁﬁeﬁ )

rac

0]

Jlng Kpbliliek, KOHCTPYKIIMSL KOTOPbIX COOTBETCTBYET uepTt 7T, pacyeTHbIH AHAMETD
D, u xoaddpuument K, crejayer npyHuMaTth corsacio taba 3

[Tpubaska ¢ poskna npuumuMartscs corsnacuo OCT 108 031 08—83.
6 22 TonmmHa KPbILKH 10 KOALUEBOMY YuaCTKy neicTBus ycwima ot 6onTtos
AOJIKHA YAOBIETBOPHTL YCAOBHIO

54 P 0,7-5'1

6 23 KoucTpyxuud kpbiwikm, nokasannas ua uepr 7,enpun D, > 500 MM K
NPUMEHEHHIO HE PEKOMENIYeTCH

Tabnwnuiua 3

TMN KOHCTPYKILHI KPLILUKH
no vepr 7 h Dy Km
— — - b — — -_—

D

7,0 Dy 0,5 Du

716 DH 0,41

7.6 Dy 0,53

7,3 Dy 1.25

7,0 Dy 0,41
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g) 2)
Yepr. 7. Kpyrabie riockue Kpoituxu (3arayinki)

6.2.4. JIna xpoliiiek, KOHCTPYKUHSA KOTOPLIX CcOOTBETICTRYET YepT. 7, d, yciunte 3arqara
60NTOB HE NOJKHO NPEBLIWATH ABYKPATHON YCHJIHMA OT BHYTPEHHEND AaBJCHHS

6.3. Pacuer TOAU[HHBI OBAJIbHbIX H NPAMOYroJbHBIX KPbllIeK.

6.3.1. HoMuuanbHag TONIUIHA OBANBHOM HAM NPAMOYIOALHOMN kKpbiwki (yept. 8)
nosmkia Obith He Meuee onpepenennoit no dopmyie

Sltsm'*“(?,

sip=K,ymYy —[L

o]

— 4
(S.'Lq KmYHI 100 [U] )

Kospdusienr K, cneayer npunumarts cornaciio o 6.2.1.
Koadpuuuenr Y caegyer onpenensts

rie

1 no opMmyne
P = _— % 1,41
r : Y = 2* :
| ¥ ‘\/ n
| | 1 + (___1;
l n
B
| | [Ipybanka ¢ posxipa NpHIHMATLES CO-
' A rracsio OCT 108 031 08 —85.
b TN - ] 632 Jlas omanbhhix M NPAMOYTOJib-
MBLIX KPLIUEK NOJIKHBI BLITOAHATLCH YCIOBHSA
m<n mi. 622—624, npit stoM 38 n 0623
BMECTO Cpenuero amaMerpa npoxaanxkd 1),
Yepr. 8. Opanbuan (NpaMOyronbnag) 1no- cnenyer npHnMMaTe 1 + b, rpe & — uIpyHA
CXAa KpPbILIKA NPOXNAJIKH
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6.4. JonycTumoe jlasieHne

641 Jlonycrusmoe pabouce napacunc npi XOUTPOALILIX PACHETAX HITOTOBACHILIX
AHMLL H KDLIUCK (ACAYET OHPCHENsTh N0 OUHOH M3 CAC/YIOULHX opmyn:
IS KPYDIbIX JIHHLLY

Kg sy —c\? [ Kgs;—c\? '
[p]=(K b )mlu] [p]—IOO(K 5 ]w[a].
\

AN KpYyrjbix KDLIUICK

151"—{32 [ ~ 00 151*'C2
ip] = (hm D, ] lo] h‘(.Dl-—l ( ) ol |,

ona opanbHLIX W NPAMOYIONDLHBIX KDLIHICK

_ 2 / . 2 \
[p]—( Lt (’) 0] {p1=100( . C] t

K,Y m \ K,Y m )

6 4 2 Benuununa npobuoro paplieHMa Npy ryIpasniueCckoM MCNbITAHHMH HE ROJIKHA
PEeBLILIATL 3HAUCHMH, (osydeHnoro cornacio n 6 4 1 npwn 3amene [o] Ha [H,

643 Beanuia npuusgroro pabouero wan npofyoro aanneHna B paCueTHOM 3/IEMEHTE
(HanpuMep, KOAACKTOPE) He AO/DKIA NPEBLULATL HAMMEHBLIUEND AOMYCTHMOIO 3HAUEHHS
JUIS TIIOCKMX AHMLL, KPbILEK ¥ MHAHMHAPHYECKOM HACTH PACUETHOMO 3JIEMEHTA.

6.5. PacucTiiag TeMIeparypa CTeukKu,

651 Pacuernad Temnepatypa CTCHKH TMJOCKON JUIHIA MM KPbIIIKKH JOJAXKHA
NPHMHMMATBCA COINACHO noapasaeny 3 5

6.6. TpeBosauusgd K KOHCTDYKUHM

6 61 Panitycot 3axpyraenns, rmybisiia BbITOUKI, CEueHHE CBAPHLIX UIBOB U Apyrue
BENHUHDBI [N KPYMILIX TUIOCKMX JUHMHL A0JKIbL YAOBALTBOPATL TPeOOBANNAM, YKA3AHHbBIM
Ha ueprt 4

6 6 2 Paccrodgiue MexXAY KPOMKAMM COCENHHX OTBEPCTHIT B MIOCKOM AHHUWE AOJKHO
ObiTh 11€ MEHEe NONYCYMMDI JUAMETPOB 3THX OTBEPCTHA, PACCTORHHE OT KPOMKH OTBEPCTUS
IO BHYTPEHHER MOBEPXHOCTH LIMJHHAPHUECKOM YacTH AHHING JIOJUKHO ObITh HEe MeHee 2r
IS AHHLUL KOHCTPYKILMH 1o uept 4, e, 3r — g AHUIL KOHCTpYKumnst no uepr 4, 6 n 0,10
INS OCTAALHLIX KOHCTPYKLI(HMHA ity

6 6 3 Tlpumenene KPyrabix TUIOCKHX JHHLIL W3 ayClenHiion CTanu JonyckKaercs
TOALKO 1NIPHM  BLINOJAHEIHMH MX_Nno THny, u3obpaxennomy na sepr. 4, au 4, 6 c
cobmouectreMm ycaovust [ = VD, s

|
6 6 4 Pazsenka uniyuepa nog npusapky aosxnd obecnesunTh COeAHHEHHE €ro C

MJIOCKMM JiHMULEM N0 Bcefl Ttonuuue tyuepa Ilpupapka turylepa ORHOCTOPOHHHM
YrAQOBbIM WBOM 6C3 pasdfleslky NONyCKaeTcs 10AbKO NPy Ttoaumie wryuepa He Oonee
10 MM, MMIBIMANLIOE CEHCHME CBAPIIONO (IBA NPHBAPKM ITYIIEPA K AHKIULY AO/DKHO
OLITh HE MEHEE TOMIMHBLI CTEHKH [HTYIIEPA

6 65 Tonuwily crenok MUl K KO10PbIM npHcoemiusiorcs 1pyfbst npu noMmouiu
pPa3BanbLIlOBKH, CAENYCT NPHHHUMATL HE Mmeiee 13 MM

MM Tabnuua 4
D 7 He Melee
Ilo 5§00 30
Or 500 po 1400 35
Ot 1400 no 1600 40
« 1600» 1900 45
Cs 1900 50
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666 Hns auuut, XOUCTPYXIMS KOTOPBIX COOTBETCTBYET uept 4, e, paauyc 3axkpyr-
NneMHs NOJHKEH NPUMEHSIThCA B cooTneTcTBiM ¢ 1abn 4, 1o ne menee r 2 5/3

6 6 7 uuiia, KOHCTPYKUMS KOTOpLIX coorsBercTByer uept 4, a, 6 1 6, AOJIKHBI
HM3MOTABNAMBATLCA $3 NOKOBKH

IHPUJTOKEHHM A

ITPHIAOXKEHHE |
CHIPABOYHOE

MPMMEPHI PACYETA
IMTpamep 1.

PacCHTIATh TOAUIMHY CTEHKH IMCECBHKOB BLIXOAHMOIO NAKETA naponeperpesBartenst s
KOT/Ia C HOMHHANbHBIMM NapameTpaMu napa 14 Mlla, 545 °C Hapyxusiit quamerp tpyv6

D, =32 MM, papnuyc mbos R = 1,90 [lposepuTs BOIMOMUIOCTL HCNONL3OBAHKME TRYO

3 cranu 12XIM® no TY 14-3 460—75 s m3 cranu 10CrMo910 (2 1/4CrMo) no

HHUH 17175, Maxkcumanshas opanbiocts mibos 89, pacuetwiil pecype 10° 4, TOMAMBO
— KAMEHHBIT yronb

PexoMerayembie 3HAUCHIS 0Ny CKAeMBIX  Hanpsxennst ans cranu 10CrMo910

(2 1/4CrMo) no HMH 17175 kateropmit 3 s pacuetnoro pecypca 10° u ykasausl B
1a6n |

Pacuer TOALMHBI CTEHkit npueejen s tabn 2

Ipumep 2.

Boibpats tonmuny creuxit 1pyOut nunamerpom [, = 32 MM 13 craan 12XIMOD ¢

BYMA BapraHTaAMK npononshoro opebperis  metanypruueckum (1Y 14-3-341—75) w
¢ eBapkon nonocwm (TY 108-970-—80) Pacuernoe pasneune p = 30 MIla Pacuernaa n
HAPYXHaa TeMnepatypbl Creuki TpyOsi panHbl

Ha noboson ofpasyroweir { = 520 °C, 1, =575 °C,

HA rpaHuue csapHoro wea { = 460 °C, f, = 3510 °C

Pacuer TONWMHDI CTEHKH BbInomsien B tabn 3
ITpamep 3.

[Tposepurs TOMWMHY crenxu npamoit Tpydbr D, X s=50x5 MM u3 cranm 20

I'OCT 1050—74 c puyTpeunum ButonbiM opefpenrieMm (pebpa BocyMu3axomHble Tpane-

neupanbusie ¢ yraom 3akpyrkun 20°) no TY 14 3 965—80 Pacuertnoe pasneuune
p=16 MIla Temneparypa creixmn (=340 °C, 1, =400 °C

PacuetT TOAMIMHDBE CTEHxst suinonsiess 8 valn 4
Tabnuua |
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[, *C [#] MIla [ *C (0], MTTa

20— 100 180 480 123
200 163 500 06
250 160 520 73
300 153 540 53
350 146 560 38
400 140 580 28
450 133




61C

HcxkoMas BenMdIMHa

il A

[IyHXT cranpapra

Tabnuiza 2

T T PR

1. PacueTtHble napaMeTps!
1.1. Pacuernas temnepartypa CTEHKH

1.2. Temnepatypa Hapy>XHOM MNOBEPXHO-
CTH TDPYOBI

1.3. PacueTrHOe HaBJIEHHE B TpyDe

2. Ctans 12X1IMOD
2.1. HomrvcxaemMoe Hanpsa»XeHue

2.2. PacuerHad TOAUWMHA CTEHKH TPSAMOH
TPYyObl

2.3. PacueTtHas TOAIMHA CTEHKHY HA BHELI-
HEH, BHYTPEHHEN M HEHTPAJNBLHOM CYOpO-
Hax ruda 3MeeBHKa

2.3.1. Toposble K03QPHULHMEHTEI

2.3.2. KoadpduuneHrs: $opmsbl

3.4
3.4

3.4 OCT 108.031.08—85

Tabn. 3
OCT 108.031.08—8S5

3.1.1

3.2.1

3.2.2

3.2.4

Cornacio "TerutoBomMy pacuery” t ~ 576 °C
ta = 585 °C

ITpyMHUMaETCy paBHBLIM JABIEHUIO HA BXOJE B TAKET COrIACHO FMEA-
papIuyecxoMy pacuery: p = 14,5 MIla

[o] = 49 Mlla
Sm = pDa  14,5-32 — 4.1 Mm
2ol +p 2:49 + 14,5
sr; = SpK)Y, (i=1,2,3)
O A0t s
K AR/Da—1 4-19 — 1 - 118

" 4R/Dg—-2 4-1,9-2
K3 =1,0

V=04 (1+V1+001550)

[To OCT 108.030.40—79 a =8 7

=D, =32 "
g=2aR/Ds+ 1/2=2-0,128:1,9 + 0,5 = 0,987

Y1 =04 (1 + Vi + 0,015—-—3——0,937) = 0,95

0,128
Yz = YI - 0,95




0zt

HcxoMax JCIMIRHA

_

2.3.3. 3HaueHMs PpacyeTHOM TOJIUMHBI
CTEHKM

2.4. [IpeapapuTesIbHO NMPHMHHUMAEM TPYyOy

Dg = 32 MM, 3= 0 viM
2.5. TIposepka BHIOPAHHOK HOMUHABHOW

TOJALWMHBI CTEHKU TPyObl
2.5.1. [IpomasoacTBEHHAs NpUOABKa:

npudaska, KOMIEHCUPYIOMAS MUHY-
coBO¥Mt gomycx 12,5 9 Ha Tonum-
HY CIEHKM B COOTBETCTEMHM C
TY 14-3-460—75

npnbaska, KOMIEHCHUPYIOUIAA YTOHE-
HHUE CTEHKHM ripH rudke

2.5.2. DxcruryaTtaudoHHas npubasxa:
npudaBKa, KOMIEHCHPYIOWAs NOHM-
KeHHE NPOYHOCTH NO MNapoBOASIHOH

CTOPOHE
npudasKka, XKOMIEHCHPYIOUIAR NOHM-

XXEHHUE NMPOUYHOCTH CO CTOPOHBI ra3oB |

2.5.3. HomMyHanbHaAd TONMUIMHA CTEHKM:

Ha BHelHeM yuactke ruba

[IyHxr cranpapra

3.2.1

6.6 OCT 108.031.08—85

6.6 OCT 108.031.08—&35

3.2.8

6.7 OCT 108.031 08—85

3.2.7

[Tpodonxenue matn 2

il . A P

Pacyer

¥3=04 (1+V1+0015%) =

= 0,4 (1 + V1 +0,015——§—) = 0,96

0,128
CornacHo m. 3.2.6 OKQHUATEABHO IPHUHUMAEM Y1 = Y2 = Y3 = 1.0;
AN obecrnevyeHns MOBLIMLEHHON HAAEXKHOCTHM HE HCIICAB3YETCS AO-
nmymenue Y; < 1,0

srR1 = srK1 = 4,1:0,895 = 3,7 Mm

SR2 = srRK2 = 4.1-1,18 = 4,9 mm
sR3 = SRK3 =4,1-1,0 = 4,1 mm

c1 = c11 +c12 =075 + 0,9 = 1,65 um

_ A 12,5 .
Ci1 = 1005-— 100 = 0,75 MM

1 s
| 12 =YY 3R/Ds° 1+3-1.9

6 = 0,9 Mm

) €2 = C21 T €22
¢21 = 0 g Tpyd ¢ HapyxHbiM gnamerpom 32 MM KU MeHee

1,0 npn TeMuepaType COr1acHoO ycJjo-

[7]

Npuuumaercs c1 + 2
{ a0 ([t] — 40°C) <t

A IV
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A e . Pl '

HexomMas BeIMYHH2

e - P —

[lyHxXT craHpgapra

Ilpodonxernue mabn 2

Pacyer

HA BHYTPEHHEM Yyuacrke ruba

Ha HEATPANBHOM Y4YacTke rmba

3. Crans 10CrMo910
3.1. JomyckaeMoe Hanps KeHHE

3.2. PacueTHas TOJULMHA CTEHKH NPAMOM
TpyOsI

3.3. PacueTHad TOJIIMHA CTEHKH HA BHeEll-

HEM, BHYTDEHHEM H HEHTPAJIBHOM Yy4acT-

xax ru0a 3mMeesHkKa
3.3.1. Topossie x023dPHLHEHTBI

3.3.2. Koadduuuentsl Popmbl

3.4. Bpi6Oop HOMMHANBHON TOMMUHBI CTEH-
KH
3.4.1. ITpubaBka X TOJMMMHE CTEHKH

3.4.2. TonmMHA CTEHKH:
HA BHEWHeM yuyacTke ruda
Ha HEMTpaapHOM yuacrke ruda

3.2.8

3.2.7

Tadn. 1 Hacrosmero npm-
MEpa pacyeTa

3.1.1

3.2.1

3.2.2
3.2.4

6.7 OCT 108.031.08—835

3.2.7
3.2.8
3.2.8

e

S1 =31 T+ (Cl + Cz) = 3,7 + 1,65 == 5,3 Mmm
(m. e. MeHee 6 MM)
54 — HC€ NpOBEPACTCHA

53 ™ 5R3 (Cl + Cz) - 4,1 +1,0 ~ 5,1 MM

(T. e. MeHee O mMM)
TaxkuM ouLpasoM, NPOBEPKA N0Ka3ana, YyTo INPHHSTAS HOMHUHANBPHAS

TOALMHA CTEHKH § = 6 MM YAOBJIETBOPSET PACUETY

[o] = 30 MIla

pDg 14;5'32

SRi = SRKIYI (I - 1, 2, 3)

SR = 6,2 MM

Cornacuo n. 2.3.1 nHacrosuert tabanupt X3 = 0,895; K2 = 1,18;
K3 =10
Cornacuo n. 2.3.2 Hacroswer rtafnuust Y1 = Y7 = Y3 = 1.0

SRl = SRKI = 6.20,392 - 5,6 MM
SRy = SRK:; = 6,2'1,0 = 6,2 MM

[IpyuymaeTcas 8  neppoM  NipnONMXXEHMHM  H3  YCJIOBUS
ci1 + ¢ = 1,0
§; = SRi + C
$y =Spy t(cy t¢3) =5,06+1,0=06,6mMm
53 - 533 + (Cl + Cz) - 6,2 + 1,0 - 7,2MM

Tak xak pacyeTHasd TOJUMHA CTEHKH TipeBbitraer 6,5 MM (53 = 7,2
MM), TO rnipumeHedue ctanm 10CrMo910 pns gauHbIX  ycnoBuit
neuenecoolpasno (oM. . 3.1.3)

- R - .
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Tadbanna 3

Hcxkomagq penMyHMHaA

i’

[TyRKT cTaHOapra

Pacvyer

el . Pl

JormyckaeMoe HANIPSKEHHUE

KoadpdpuumeHr npoyHocTH

PacueTHas TonuMHHA

ITpou3soacreenHas npubaska

DKCIUTyaTauHoOHHas npubasxa

[TpubaBxa x pacyeTHOM TOJIUMHE CTEHKH

HOMMHANBHAK TOMWIMHA CTEHKH [PREMOM

TpyObI

CpenHuit paguyc KPMBUIHBL KOJIEHA
JonycxaeMoe Hanpaxexnue

Ipamas naqgdHuxosas mpyba ( Memannypeu4ecxoe opebpenue)

[

Tatbn. 3
OCT 108.031.08—3835

1.3 OCT 108.031.10—85
3.1.1

2.1.4

6.7 OCT 108.031.08—85

6.5 OCT 108.031.08—385
2.1.1

(0} = 90 MITa (npu ¢ = 520 °C)

p =1
R 2% (ol +p 2-1-90+30 M
A A
¢y = c1p + c1p = 0,5MM, mecyy = oo (l +—1-6—0-—) Sg =
10 10
= —— "t —— = . =
100 (l 100) 4,6 = 05mm; c12 =0

€y ™= €99 + €92 = 0,5 MM, e ¢33 = 0

[Ipu Temnepatype HApy>XHOH MNOBEPXHOCTH
ta > ([t] — 40)°C 575°C > (585 ~ 40) = 545 *C

¢, + ¢, 21,0, orkyna ¢; ~ 0,5 mm
c=c1+¢2=05 +H5=1,0 Mm

s=sR+c=46+ 1,0=5,6 mMm

[IpuaumMaemM s = 6 MM

T'ub opebpennoiu mpybsl (¢ 86apKoU NOAOCH)

Tabn. 3
OCT 108.031.08—85

1.3 OCT 108.031.10—85

R - 108 mm
o] = 136 MIla (npu ¢ = 400 °C)

ow = 1 (ipu ta = 510 *C)

KosdpduumneHT npouHocTH

i b ——— P S i —
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ITpodonxenue mabn 3

Ncxomaz sesiminHa Ilynxt cranpapra Pacier
' .. ‘ _ pDe 30-32 N
PacuetHass TOMUIMHA CTEHKH NPSIMOH TPY- 3.1.1 = = -
6o PO P R= 2o (0] +p  2-1-136 + 30 2 MM
108
4R/Da+1 732 T
TOpOBblE KO3 DHUHEHTD 3.2.2 KL = AR/ Dg + 2 - 108 = 0,93; K3 =1
4——+ 2
32
Koapduuuenrer Gopmel Y; 3.2.4 Y, = 0,4 (1 + V1 + 0,015 g—;) -
=04 (1+V1+0015-212) =115
- ] ( ) 0'1 ) ) ’ ]
- N _
Y3=0,4 (1+ \/1_+ 0,015 %) =
—04(1+ V1005 ) a1
’ ( Y 0,1 ) y Ly
rne a = 14 % — no PpakTHYECKHMM 3aMepaM;
SR 3,2 _
a—Da~ 37 = 0,1;
oy B L5108 1 _
q—ZaDa-!-z—ZO,I 32 +2-l,2
PacuerHas TOnNmMBA CTEHKM HA BHEUIHEW 3.2.1 sy = SpK1Y1 = 3,2:0,93:1,15 = 3,4 Mm
cropone ruda
PacueTHas TONMHA CTEHKH HA HEATPASb- 3.2.1 Srz = SpK3Y; = 3,2:1-1,1 = 3,5 MM
HOM CTOpOHEe ruba
[Mpuuumaem s = 6 MM (o npsmon Tpybde)
[TpoussoncTeenHas npubaska 6.7 Ing sHeWHen CTOPOHB ruda

o

OCT 108.031.08—85

c1 = c11 +¢c12 = 0,6 + 0,54 - 1,04 mm
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ITpodonxenue maba 3

HexomMag BenYHHA

[TyHxT craHOaprta

Pacvyer

ol

JKCruryaTtauMoHHas npubdaska

HoMHMHANEHAA TOAUIMHA CTEHKM:
A8 BHEUiIHeN CTOpOHbI rba

AN HEUTPANILHOW CTOPOHBI ba

6.7
OCT 108.031.08—85

2.1.1

—

IAs HENTPANBHOK CTOPOHLI rnba

] = ¢y ™ 0,6 MM,

_ A 10 _
2€ €11 = 150 ° = Too 6 = 0,6 mm
( i “ ( \
Ciz2 = R =] ‘1_‘108 6 = 0,54 MM
1+3'5* 1+3"§‘2‘"
\ 4, \ /

€2 = €21 * €22
Ons BHEWIHEH CTOPOHBI ruba

¢y + ¢y = 1,0,
TAK K3aK tg = 5§75 > ([t] — 40) = (885 — 40) = 545 °C.
Torpa ¢2 = Q0 uc=c¢1 = 1,04 Mm
Hns HeMTpanbHOMU CTOPOHBI rmba

¢; + ¢3 2 0,5 mm,

TaK KaK fg = 510 < ([f] — 40) = 545 °C.

Torna ¢c2 =0 v ¢ =c¢) = 0,6 MM

§=35g; +¢c=3,4+ 1,04 = 4,44 mm
S$=S8Sg3 +¢=35+0,6=4,]1 Mmm

IIpuHaTan  HOMMHANLHAA TOJMWIMHA CTEHKHU nNPAMOH
s = 6 MM pocraTtouHa v pag ruba

TpyOb

i e w— = le— e S Nl
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Hcxomad BennMYKHaA

Tabanunua 4

JomycxaemMoe HanpsxeHue

KoadbduuueHT npouHocTu

PacuertHaq TONUHA CTEHKY NPAMOR TpYOnl

[TpoussoncreedHas npubaska

JKcrutyaTauuoHHas npudapka

IIpubaBxa K pPacuyeTHOM TOMIIMHE CTEHKM

HomuHanbHAg TOMIMHA CTEHKHM MPSIMOM
TpYyOb!

[IyHKT crangapra Pacuer
Tabn. 2 { fol = 109 MIla
OCT 108.031.08—835
1.3 | @ =1
OCT 108.031.10—85
D :
3.1.1 _ PLlgq _ 16-50 _
| R=2,Tal + 9 21,0100 + 16 _ >4MM
A 10
2.1.4 cl-—-mosmlOOS—-O,SMM
6.7 Cr = N + Can ™ 0,5 MM,

OCT 108.031.08—85

6.5
QCT 108.031.08—85
3.1.1

L

rpe ¢31 = 0,5 mm;
t,<([t] —40)°C, 400<545°C;, ¢4 =10

c=¢c +¢3=0,5 mm + 0,5 = 1,0 MM

s=sgp+tc=34+1,0=4,4 Mm

Taxum 00pa3om, npoBepka nNoxa3ana, urQ MPUHATAN TOJNIHHA CTEH-
KM § = 5 MM YJOBIETBOPSET paCUHeTy
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Yep:. 1. Jline ¢ oAHHMM OTBEPCTHEM

Yepr. 2. Jlinuue ¢ AByMS OTBEPCTHAMMH

Yepr. 3 Junue ¢ yeTbipbMA OTBEPCTHAMM

226

@ 7100

IlpumMep 4.

Onpenenmtb HOMMUHANLHYIO TOJI-
HLHY CTEIKI KOJieRa ROAOONYCKHOHM
1pybur kotna., Hapywuuwiii anamerp
xonena D, =159 mMm. Pacuernoe

janenme p = 15,9 MIla, Temnepa-
Typa [ = 346 °C. Koneno H3roras-
JHBAETCH  METOAOM  THYThS o
OCT 108.031.41—79, martepunan —
ctaas  20. Pappyc ocn  xoneua
R = 800 MM, o0BanbHOCTL ceueHnd
a=06%.

Pacuer ToAuiMibLl CTEHXKM BORO-
onyckuor tpy0et ubtnoauen 8 tabn. 3.

IMpumep 8.

Paccuntate 11N0CKOE HIPHBANHOE
AUHULE X KOJIEXTOPY uaponeperpe-
patens. Koanektop H3IoToBAEH M3
KaTaHon TpyOul D, =275 MM,

§ = 60 MM. Marepnas — cranb
15XIM!ID. Pacuernoe pasaciue co-
crasiaser p = 25,5 MIla, pacuernas
remneparypa creiku =575 °C.
Auuule — ToUEHOEC C TPEMS BapHaH-
TamMu ocnabnennsa:

HEHTPAALHOC OTBEPCTHE

d =100 MM

psa  oreepctHa  dy = 30 MM it

d> = 30 MM ¢ warom 70 MM,

yeTLIpe OTBEPCTHS:
d; =20 mm, d,y =20 MM,

dy = 40 mmM, d,y = 30 MM,

KoucTpykuHg AauHuL M cxema
PacnNOAOXEeHHA OTBEPCTHM 110KA3aHbl
na ueprt. 1, 2 v 3.

Pacuer TOAULMILL BAHKMIILE BbINO-
Hen B tabna. 6.
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Tabauua s

Hcxomag BenuuuHa [TyHXT Crakzaprta Pacuer
Pacvemmubie 30HbBL KONEHA SMEWHAA W HEUMPANLHAR
Jormyckaemoe HanpsxeHue Tabn. 2 (o] = 107 MIla
OCT 108.031.08—8S5
[Tpubasxa c11 6.6 ¢y; = 0,05s
OCT 108.031.08—85 mo TY 14-3-460—75)
[Ipubasxa ci12 3.2.8 Jins BHELHEM 30HBL

[Tpubasxa c21 AAf BOROOMYCKHBIX TPYO

[Mpubasxa ¢22
[Mpubasxa ¢

Topossie k03QPHUHEHTH

KoacdpduuneHrs a, g

OCT 108.031.08—85

6.7
OCT 108.031.08—85
To xe
6.5
OCT 108.031.08—85

3.2.2

3.2.3, 3.2.6

1 i

‘12717 ¥ 2R/D,° . 800

I+2"i—5*§-

Ing HeUTpanbHOH 30HBL

c12 = Q
C211 ™ 2 MM

ci2 = 0

JAns BHEUWIHEW 30HbDLI
c=¢11+t€c12+¢21 +¢22=0,055+0,095s +2+0=0,145 + 2

Ana HEeATpanbHOHX 30HBI:
c=0,055s+0+2+0=0,058 + 2

Ky

300

4R/D, +1 Y759 * 1

s = 0,091s

T 4R/D,+2 800 =09 K=
159
a = —F 15,9 = 0.0692:

2{c) +p 2-107 + 15,9

i
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I1podosrxenue mabn 5

Hckomas Benmunua [TyHxT craupgapra Pacuyer

-

R 1 800
= e — + el = - ——lrer— =

[Ipynumaem ¢ —~ | -
3.2.3, 3.2.6 11=012 (1+V1+045q) =
= 0,12 (1 + V1404 0106692 1) = 0,836

[lpp ¢ ~ 1 Y1 =73

Koadduumenrs QopmMbl

[Tockonbky Y1 < 1,0, npuuuMmaem Y1 + Y3 = 1

. D :
PacuerHas TONUMHA CTEHKH NPAMOK TPyOst 3.1.1 Sp = ” if;] a+ — =5 IL‘}i,O?? 5.2?5,9 = 11.0 M
PacuyeTnas ToauiMH2 CTEHKM KOJIEHA 3.2.1 Sg1 = SgK1Y; = 11,0:0,954-1 = 10,5 mm;
‘ Spz = SgK3Y5 = 11,0-1-1 = 11 mmMm
HoMuHanbHag TOMMHA CTEHKH 3.2.7 §1 =$g; + ¢=10,5 + 0,145, + 2= 12,5 + 0,145,
OTKYRA
S1 = (1)123'2 = 14,5 mmM;
s3 =spg + c=11 + 0,055 + 2 =13 + 0,0553,
OTKYA&
13
I $3 = 0.95 13,6 MM;

£ = mdax {Sl, 5’3) = max (14,5; 13,6) =~ [4,5 MM

o copramenty TY 14-3-460—75 nogbupaem Tpyby DraMeTPOM
159 MM, § = 15 MM
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Tabanuuya 6

HckoMas sesimunia [IyHKT cTaHgapTa Pacyer
[ruwe no wepm. I
JonycxkaeMoe HAMPSIKEHHE Tabna. 3 (0]°7° = 0,5 ([01°"° + [01°%°) = 0,5 (57 + 52) = 54,4 MIIa

OCT 108.031 08—85

[Tpnbapxa K TOJNIIHMHE CTEHKH 6.7, Tabn. 7 c=¢1+c¢2; ¢1=0 — gnsg TOUEHOrO AHHLIA;

OCT 108.031.08—85 cz = ¢21 = 0,3 — pna HeoforpesaeMoM OETaNu,

c= ¢ = 0,3 mMm

D,=D,~s=273 —60=213mMm

CpenHuit gHaAMETp KOJUIEKTOpa —
MHUHHMANbHASA TONWMHKEA LIMJIMHIPHUYECKOH 6.1.1 pD, 25,5273 5
HalTH aHMina 0 T 2 g +p 2-54,5+ 25,5 ¢ MM
Koabpduumendr K npu |o}: = (o] Ky = 0,5 + \/—O 95 5S¢ 0 JVp [cr[ _
sg (2 lol, — p)

1/ 523-—-03 osw/BS 54.%
=03+ VOB (2-54,5 — 25,5) 4

[Tpyunumaem Ky = 0,76

Koadduuuent K K=10,45; K; = 0,45-0,76 = 0,342.

[Mockoneky 0,342 < 0,35, npuunmaem X = 0,35

MHUHUMANbHBIH BHYTPEHHUH AMaAMETP UM ! D=D, — 25 =273 - 2-52 = 169 mm

THHAPHUECKOH YacTH QHULIA
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[Ipodonxerue mabnr 6

it

HexomMas BenyyHHA2

KosddprumeHr Ko npu 00HOM UEHTPANbHOM

orBepcTuu (CM. uepT. 1)

PacueTHas TOMILIMHA QHHLIA

HoMHHaNMLHAS TOALIMHA CTEHKYU AHUILA

Koadduumenr KXo

Cymma guamerpos 2 d,

PacueTHasq TOJNUHMHE OHHMILIA

= 0,72

54.5-1

ITyHKT cTaHpgapTa Pacyer
1 .
6.1 1 Ko = :
D D
]
) 100 , (100)°
b — it
T (169)
I
Sm=£2\/ P _035-1694/ 255 56,2 M
Kf} [G’] ©w 0172
6.1.1 §=851p +¢=562+0,3=56,5mMm

[puHato s = 57 MM

dnuwe no wepm. 2

6.1.1 K0= — — =
\/ d, d,\ ?
e (%‘)

V1. 50
1+169+

60)°
169

H___..i"

" rdy=dy + dy =30 + 30 = 60 mm

) cip = KD \[_p__ _ 0,35-169 1/ 25,5 49,3

Ko [o] ¢w

0,82

34,5 1
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ITpodonxenue mabnr 6

Hcxomas penminHa [lynxr crangapra Pacuer

- - 1 — - — -
HomuHanpHas TOMMHA CTEHKM JHHINA 6.1.1 s1 = 8518 + ¢ =49,3 + 0,3 = 49,6 mm,

| HO HE MeHee Sy = 52 MM

[Ipunsaro s = 52 mm

HAruwe no wepm. 3

PacuetHoe ceuenue A—A 6.1.1
Cymma xopa B ceueHHH A—A " Ydi=b3 +0by by =15+ 15+ 30 = 60 mm
Koadpduumenr Ko ) —
VAT (2 )
] \/—‘wl‘ w0y
()
R — : o= LDV L S OBAD Y By 5,
HoMuHanbHas TONUIMHA AHUIIA " sy = S1g + ¢ =493 + 0,3 = 49,6 mm,

HO HE MEHee Sy ™= 52 MM

[IpuHATO 51 = 52 MM




IPHIIO)KEHHE 2

O0a3amenbvHoe

METOIMKA [TOBEPOYHOTI'O PACYETA
HA JOIMOJHUTEJbHBIE HATPY3KH

1. OBO3HAYEHHA

1.1. B dopmMynax npuuarsl craeiyiouire o003HaAUECHHS:

S —

LT

S

ocesoe ycmnaue ot seca, H (xrc);

OCEBOE YCHJIME OT CaMOKOMMEeHCauHu Tenaosoro pacuiMperus, H (kre);
n3rnbalommint MoMeHT 0T BECOBBLIX Harpysox, H-mm (xrc-om);
narmbalowmit MomeHT or camokomnencaumu, H-Mmm (krc-cm);
KPpYTAIMA MOMEHT OT BECOBbIX Harpy3ok, H-mM (krc-cm);

KPYTRUIMIA MOMENT OT caMoxomneHcauuu, H-mmM (krc:cMm);

IUIOLaNb TIONEPetHOro ceueHHs, MM2 (CM?);

MOMEHT CONMPOTHBAEHHS TNOMNEPEYHON) CeHeHHs KoJulekTopa wiu TpyOsl
(TpySonposopa), mm3 (cM2) !

K03PPHUMEHT HPOYHOCTH NONEPEYHONO CBAPHONG COEAMHEHHS NPH
narude;
CPEeAnee OKPYXIOe  HANPIXKEHWE OT BHYTPEHHEND  [aBJeHWUd,

MITa (xrc/mm?);
CyMMapHoe cpepiiee ocesoe Hanpsbkenne, MITa (kre/mm?);

uarnbaomnis moment, H-Mmm (xrc-om);
KpyTammi momenr, H-mm (kpc-cM);

CPERHEE OCEBOE HANPSXEHHE OT BHYTPEHHEro naBnieHns, MITa (kre/mme);
acesoe nanpsxeuHe ot ocesoit cunwt, MIMa (xrce/mMm?):

nanpsokenne uarnba, Mila (kic/mm?);

CPEnHEe PpaAAMaNbHOe HANPAXEHUE OT BHYTPEeHHero aawneusis, Mlla
(kre/mm2);

1aBHbIE HOPMANLHDBIE HANPSKEHHS B pacueTHoM cedenwy petann, Mila
(kre/Mm?);

IKBHBANEHTHOE HANpaXeHWe OoT BECOBLIX
nasnenns, MIa (krc/mMm?2);
AKBHBAJIEHTHOC HANPAXKEHHE OT BECOBLIX HATPY30K, CAMOKOMIIECHCALHY
i BHyTpenuero pasnenms, MIla (kre/mm?):

nanpsokenne ot kpyuenmg, MIla (krc/mm?).

HArpy3oK H BHYTPEHHEND

2. JLOITQJIIUTEJILIBIE HATPY3KH

2.1. Tlosepounbifi pacyeT HA NPOMHOCTL OT JONOIHHTEIbHBIX HATPY3OK NPOHIBOAMTCS
VIS KO/UIeKTOpos, Tpyb noBepxHOCcTH narpesa M Tpybonposonos nocsne ssfopa OCHOBHBIX

pPa3MepoB.

Jlonoaunrenbusie Harpy3ky — H3rHHAIOUIHE MOMEHTBI, OCEBBIE YCHIIMS M KPYTAUIHE
MOMEHTBI OT BeCa H CAMOKOMMEHCAUHN — ONPEAENAIOTCS OTAEALHLIMM pacuetaMH (CM.
cripasoqHOe npuiaoxeuue 4).
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2.2. Ilosepounptit pacuer Ha NPOUHOCTL KOJMNEKTOPOB OT BECOBbLIX HAIPY30K IPOH3-
BOAMUTCA C YUETOM CAENYIOWMX NOJOXKEHUM!
npy onpeaenenuu 1irnbaoiero Momenta My, KOANEKTOP DPACCMATPUBAGTCH KaK

Ganka, csofomHo nexawas na ornopax. [Ipu HezHAUMTENBHBIX MECTHBIX HAIPY3KaX
H3rMBaouHPA MOMEHT BbIYMCASETCS B NPEennoOa0KeHMy paBHOMEPHONO pacnpeieseHus
HArpy3kM Mo IUIMHE KOJIEKTOpa;

NOBEPKY Hanpsixenut u3rnla B KOANexXTOpax CAeAayeT NPOM3BOAMTD B CAyYasx, xorna
HADYKHBIN puamerp kosnextopa He npesbiaer 800 MM M paccTosHue MEXay Onopam
npesbiiaeT 6 M MM KOrga Ha KOJUIEKTOP NMEPefarTCs 3HAYMTENAbHbIE AOMOJHHTENbHLIE
YyCHJHMA: BEC MPHCOEAMHEHHbBIX K KOMNEKTOPY pertaneH, peakuum tpyHonposonos 1 peakum
CTPYU DNPU OTKPHLITUM NPLAOXPAHMATEABHLIX KAANAIOD, €Chit NOCAeHHUe YCTAUOBACHb! 1A
KOJLTEKTOPE.

2.3. Tlosepouiblt pacyeTr Ha MPOYHOCTh BEPTHUKANLHBLIX TPYO UENBLHOCBAPHLIX MeM-
OpaHHBLIX KOHCTPYKIIMIA NaposblX XOTJOB NPOM3BOAMTCA HA HEeNCTBME 0CEBbIX YCHAMM OT
BECOBbLIX HArPY30K, NMepepar~eMblX HA PACCMATPURAEMOE CeueHHE.

2.4. TloBepouHblit pacuer Ha NPOYHOCTL TPyOONPOBONOB NMPOM3BOAMTCH CHAYana Ha
IERCTBHME YCHIHIM M MOMEHTOB, Bbi3bIBACMbIX BECOBLIMH HATPY3KaMH, d 3aTEM HA COBMCCTHOC
NEMCTBWME BECOBbLIX HATPY30K M CAMOKOMIIEHCAUMM TENMAOBBIX PACIIMPCHWI.

Ocepble HArPY3KH, &8 TAKXKE KPYTHIIHE MOMEHTHI TPH pacyeTe Ha COBMECTHOE RGHACTBHE
BECA M CAMOKOMIIEHCAIMI TErJIOBbIX pacClIMPeHUH CKNafbiBaloTcs anrefpaHuecky.

N3rubatoume MOMEHThI NPH pacueTe Ha COBMECTHOE AEfCTBHE BECA M CAMOXOMIIEHCALLHH
CKAANLIBAIOTCA anrefpanueck TOMLKO B TOM C/yude, eC/M 3T MOMEHTLl HeHCTBYOT B
ONHOM TUIOCKOCTH npoacanioro ceuenus Tpybonposona. Ecnn marubaioniie MoMenTst OT
HeHCTBMA BECOBLIX HArpy30K M OT CAMOKOMIEHCAUMM TEIUVIOBLIX PaCWIMPEHHMH ALHCTBYIOT
B PAa3HbIX TAOCKOCTAX, TO CAOXKEHME MOMENTOB CAEAYET NPOM3BOAMTDL TEOMETRHUELCKM,
pH  3TOM HEOOXOMMMO BBLIABUTL [JIOCKOCTH, B KOTOPOM CymMapHbiit Moment Oyner
HAHOONBIIMM,

3. PACHETHDbBIE HAITPAXKXEHHUA

3.1. Cpenuee oxkpyXxHoe HANPAXKEHHUE OT BUYTPEHHErQ AaBAEHMUS CNeayeT ONnpenesaTh

no gpopmyne
_ po - _po
%r T 25 ("v’ 2005¢)'

Koadhdmument npoyHoCcTH ¢ npu HAAMUMH OTBEPCTHH WIHM CB2PHbIX WUBOB [UIA
pacueTHorg ceuenHs npuHumaerca naumensiunm cornactto OCT 108.031.10—385.

3.2. Cymmapnoe cpeniiee 0OceBoe HANPSKENME OT BHYTPEHHErO [asJjieHHs, OCEBOF
cript ¥ M3rnbariero MoMenTa onpeseanercs no dopmyne:

o, = 0,, * 0,, * 0,80,

pz ™
rie cpeaHe€ ocep0e HANpsXeHHe 0T BHYTpEeHNEero aAasjeiHs
o o= PP, ____pD? ).
P2 4(D + 5) sy P2 400 (D + s)sp )’

cpepyee OCeBOE 1HANPSHOKEHUEe 0T OCEeBOM CHIAbI
@ o o2
=t ("z 100/’90)
Koaddmumenr npoynoCTH npu  HaaiMuMM  OTBEPCTHH M NOMCPEUYHONO CRAPHONC

COEMHEHMS MPUHMMACTCS PaBUbIM MeubiteMy 3uaueuuio koddduumerTa nPoOUHOCTH B

nonepeyHoM HanpasaeHuM uMan  Ko3dpduuMenTa NpoyHOCTH NONEPevHoro  CBapHOIo
CoenMHeHHs.

Cpealiee ocesoe HanpskenHve ot Maru0alomero MOMeHTa

M, M,
b W ("b - 100«,0mw]'
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[lng KOANEKTOPOB Chenyer BuIKBUTL nHaubanee ocnalneunoe ceueuue, obycnosnenunoe
Hanbonsusm H3IrMOaIOUIMM MOMEHTOM My, HanMEHbLUIMM MOMEHTOM conporusiaenns W

MAH HAMMEHBLIHMH KOIDPHUHENTAMM NPOHHOCTH @ U P,
3.3. Cpennee papnanbHOE Hanpsixenve OT BHYTPEHHEIO JaBACHHA ONPEACAKETCH 10

dhopMyne
Uprx—-% (Upr-"—*“"i%a).

3.4. Hanpsxenne kpyuenus onpenesaserca no popmyne

M, ( MK]
T T .

“ow |\F T 200w

3.5. Hanpsoxkenust onpenensiovcss no HOMMHANLUOA TOMUGIHE CTEHKS, BbLIOPAHNORN
NpH pacueTe na BHYTPEHHEE AABACHUHE,

3.6. Ilpu onpeaeneusn HANPAXEHHI OT BECOBbLIX HArpy30k 8 (pOpMysL! NOACTADASIOTCH
yCiutis Qq H MOMEHTLI Mbq, qu. a Npyt ONpeAeSeHHH HANPAXEHHH OT ACACTEHUSA BECOBLIX

HATPY30K M caMoKOMneHcauur B  (GOpMy/bl  NOACTABASIOTCH CYMMAPHBIE  YCHJIHA
Gy + O » Momentes My, + M, M, + M.

3.7. Jlnq pacqeTHOrO CeYeHUs UMAMHAPUYECKUX KoanexTopos, Tpyd u Tpyfonpoeoaos
BLIMHCASIOTCH TPH rNaBHLIX HOPMAJILHLIX HANPAXKEHHA 0y, O3, U3, KOTOPLIE NPEACTABAAIOT

coboft anrebpavyeckyrd CyYMMY JEHCi-,s0lMX B OJHOM HANPABJAEHHW HANPSAXKEHHI OT
NIPHAOXKEHHBIX K PACYETHOMY CEHEHMIO HArpPY30K. IN1aBHLIE HANPSOKEHHS BbINHCAAIOTCS
ng cnepyroium popmynam:

Nps HANHYMHM KPYTALWEN MOMEHTA

ay =05 (o, t g, + \f(ap*-- o)t + 41 |,

L. -

i - ]

gy = 0,5 10, +0; — \[(UP—-JI)2+412 ,

5 .
0'3 - rJ,.;

npyu OTCYTCTBMUM KPYTRUEND MOMEHTA

0) = 0,5 03 = 0, 03 = 0p, LM O, > 07 > Op,

J) =03 03 = 0,5 03 = 0., €CN 0, > 0, > 0.

Ilna ofecneucuns ycnopus oy > 0, > 04 uvHAEKCH! NPy 0603HAUEHMUAX TAABIIBIX
HATIPAXKEHHI OKOHYATENbLHO YCTAHABAHBAIOTCH 110CAE ONPEREACHHA MHCAEHHLIX JHAUCHMIT

HanpsXkKenn o, K 0,

3.8. DKBUBANEHTHBIC HANDPANKEHNUS O, M Tppp JUIN PACUETHOND CCUEHNR LMIAMHAPH-
HeCKOro xoanexrTopa, Tpybet wan tpybonposona npUHMMAIOTCHE PABHLIMK:

Ueg = Jy ~ T3,
TRE U} N O3 ONpEReneHsvl NO BECOBLIM HArPy3KaM Qq_ Mbq ¥ M,,;q;
Uege = 01 — 03,

FAe 0y 1 03 ONpenesieHsl N0 CyMMapHbIM Harpyskam O + Q.. Myg + M., My + M.

4. NOTTYCKAEMOE 3KBHUBAJIEHTHOE
HATTPHXXEHHE

4.1. Bennustia 3KBHBANEHTHONO HANDAXEHUS B UWIMHAPHYECKHX KOJNEKTOpax,

Tpybax u Tpybonporonax or neMCTBHUS BHYTPEHHETO NABAEHMS H BECOBLIX HAIPY30K NO/KHA
YAQBAETEOPATL YCRAOBHIO

Oeg s 1,1 o],
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4.2. Bennumna 3kBuBaneHTHONO Hanpsaxeuuda B Tpybax st Tpybonposonax or nesicrens
BHYTPEHHEINO JABACHMR, BECOBbIX HATPY30K M CAMOKOMNEHCAUMU TEIUVIOBbLIX PaClIMPEIrHil
NOJIXKHA YAOBAETBOPATh YCIOBHIO

Oege S 1,3 [0].

Jina tpybonposonos u Tpy0, pacuerHble TeMIEPATYpPbl KOTOPbIX OOYCHOBNURBAIOT
HCI10/1b30BAHME IR OnpelieeHHa JOITYCKACMbIX HANPRXKEHUH KPATKOBPEMEHIILIX XapaK-

TEPHCTMK NPERENOB TPOUHOCTH M TEKYWECTH, aonyckaercs necobaiomernme yxaszannoro
yC/A0BMUS, ECAM MOBEPOUHLIM PACYET HA YCTANOCTL NO PEKOMEHAYEMOMY TMPHAOXKEHHIO 3
IOKa3bIBAET, UTO 3aAaHHOE YUCNO LUMKIOB PACCUMTHIBAEMOH RETANM MEHbLIEe NIONYCTHMOTO.

THTPHAQXKEHHFE 3

Pexomendyemoe

METOOUKA I[TOBEPOYHOT'O PACYETA
HA YCTAJIOCTbD

1. ObO3HAYEHNA

1.1. Ycnosubte oboznauennsa, npuusteie B dopmynax:

g, — pacueTnas amruMTyaa uanpsokenwit, MIda (kre/mm?);

lo,] — JIoNyCKaeMas aMIUTMTY[a HanpsXeHwit, onpejenesnas no pacuyeTHbIM
KPHBLIM MAJIOUMKAOBOH yctanocre, Mlla (krc/mMm2)

[0*) — pomyckaemas amnaMTyaa nanpsoxeinnit, MIla (krc/mMm2);

g, ~— raasHbie YCJNOBHO-YNpyIMe HanpsopKeHMss B pacuyeTHO TOouke naerasm
(i=1,2,3), MlTa (xrc/Mm?);

Oeij — 3KBHBANCHTHBbIE Hanpsxkeuns (I, j=1, 2, 3), M[a (xrc/mm?);

A O — pa3Max 3KBUBANEHTHLIX Hanpskenmit, MITa (krc/mm?):

[0] maxs (O] min = AONYCKAEMbIE HANPSKEHUA , COOTBETCIBYIOULHE  TEMNepatType, nph
KOTOPO# OCTHralOTCH MAKCUMaNbiible W MMHMMAJIbHBIE 3KBHBAJICHTHLIC
nanpsoxenus, MITa (kre/mm?);

Epaxs Emin  — MOIYNIM YNPYrocTH, COOTBETCTBYIOUIME TEMNEpPAType, nNpH  KOTOPO#H
NOCTUTAIOTCH MAKCUMANLHLIE M MHUHMMAJILHLIE HKBUBANCUTHLIC HANPA-
)eims, MIla (krc/mm?);

E, — MOAY/L  YNPYMOCTH, COOTBETCTBYIOIWIMI MaKCUMAAbLHOI TeMiicpaType
uukna, MIla (krc/mMm2);

N —— YHCJIO LMKIOB HATDYSKEHUS;

N —— UMCAO 1HUKAOD HArPYXeluus AaHHONo THna,

[V] — OTYCKAEMOE YMCAO UHMKNOB HATPYKEHHMA [0 PACUYCTULIM  KPHUBbLIM
MAJIOLIMKJ0BUI YCTANOCTH,

(N'] — NONYCKAEMOE YMC/O0 UMKIIOB;

O — MAKCHUMANILHOE MECTHOE DACHETHOE HANPSIKEHHE, ONPCUCIEHHOE C
yuetom nonzyuectu, Mila (krc/mm?);

v — NPUBCACHHOEL HaNpsKele 0T BRyTpciiero  pasneuums, MIlla
(kre/mMm2);
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[0} — HOMHHANBHOE aonyckaemoe Hanpsxenue, MITa (krc/mMm?);

Oeq. Ceqe — JKBHMBAJEHTHDLIE HANPAXKEHUA COOTBETCTBEHIIO OT BECOBRIX HAPY30K M
BHYTPEHHENO JAaBJCHHA U CYMMAPHOE — OT  BECCOBLIX HAIPY3O0K, CamMoO-
KOMNEHCAL{M M BHYTpEHHErO aasnckwns, Mlla (xrc/mm2);

a1 — YCAOBHBLIA NpEeAea JIMTENbHOM NPOYHOCTH nNpH  pacTXeHnH, Mlla
(xrc/mMm?);

D — napaMeTp, XapakrepUlyilouiMMn A0NYCKAEMOE (TOBPEKACHHE TPH COBMECT-
HOM AEHCTBHH YCTANOCTH H NOJ3YUECTH;

m — NOKA3ATENAL CTENEHH B YPABHEHUM IIMTEALIOK NPOUHOCTH,

n — KOMHUECTBO pAa3MUHbIX THIIOB LHKJIOB;

{ — XONMUECTBO PAIAHUNIIBLIX HOMMHAALILIX PCXKIIMOR,

1, — JUIMTENLHOCTL PaboTel nNpu RalibiX napaMerpax, BKAIOUAS BPEMRK MNYCKA
¥ OCTAHOBE, u;

T — CYMMAapHbIR pPACUYETHLIA pecypcC 3xcruiyarauuu, 4,

2. OBIIME IHOJIOKEHMWS

2.1. llosepounsiin pacueTr na yCcranoCrs pacnpoCTPanseTcs na CTalHORAaPHbIE NAPOBLIE

W BORorpeinivie XKoTabl 1 Tpybonposoast napa v ropsayeit BoOAb! H YCTAHABJIMBAET METONHKY
NOBEPOMHOr0 pacHera Ha yCTan0oCTb JUIS BCEr0 AMArna3oHa pPAcCHeTiiblX TeMnepartyp.

2 2. Pacuer Ha MAnoUMKNOBYIO YCTANOCTb SBAYETCH NMOBEPOUHBIM WM BLINOAHNAETCS
nocae pbidOpa OCHOBHILIX PA3IMEPOB LETANM.

2 3. llosepounbti pacuer NPOH3BOMMTCH € YUETOM BCEX HATPY30K (OCHOBHBIX M
JONONHHTENLHBIX) IS BCEX PACyeTHbIX pexXxnumop paborsl.

2 4. Pacuernble XpHBbIE MANOUMKIQBOH YCTaNOCTH MNPHBEAEHBI A8 MATEPHANOSE,

postyutenibix X npuMenennio locroprexuansopom CCCP u nepeumcaennbix s vaba. 2,
3, 4 OCT 108.031.08--85.

2.5. Meilonnka npumenrma g pacuera feraneit, paboTarouiMx NpH MaJOUMHKIOBOIL
YC1an0CTit BO BCEM AHAIIA30HE MIMEHEHHS PACUETHLIX TeMnepartyp. YpoBehub TeMneparyp,

ofycnosanBatougsx  HeoOXOAMMOCTbL  Y4ETA  HONIYUECTH, YCTAHABAMBAETCH COMNACHO
OCT 108.031.08—85.

2.6. Ilosepounsiil pacyer 1Ha MAaNOUMKIIOBYIO YCTANOCTh IONYCKAETCH HE NPUM3BOAMTD,

EC/H [10BPEXNAEMOCTh OT REHCTBHA BCEX BMAOB HArPy30K YAOBJETBOPHAET QOOHOBREMEHLHO
ABYM YCAOBHUAM

ITpyr pacuere seanutunt [{N], B 3TOM Cnyuae aMivMTy (bt HANPAXKEHUI NDHHUMAOTCH
PaBHbLIMH.

g, = 30 — N9 UMKJIOB NMYCK—OCTAaHOB,

A
o, = 3-—£€U — 18 uwWxJjos xonebanms pasnenns ¢ paamaxom Ap ne menee 30%p

(HCKNOYAn NYCX—OCTAHOB);
O = 2Fa Al — png TEMNEPATYPHBIX LIMKJIOB BCEX BHN0B, FNe A f — nepenajg TeMNREpaTyY P

No TONUIMHE CTEHKH, NEPHMETPY M JJKile AeTanad, BxJouad xojedarins
TeMneparyps! Cpeabi BO BPEMEHH.
CyMMapioe 3KsHBAACHTHOE HANPKEHHUE Oege ONPERENHETCA DAS HOMHHAABHOTO
pPeXiMid IKCNAYyaratuH.
27 Pacuer HanpaxeHWH B DJJIEMEHTAX KOT/0B M TPyOONpPOBOAGS NPOH3BOAHTCR 1O
METOANKAM,  uanoxennwmiM B PTM  24.038.08—72, PTM  108.038.101-77,

P'1M 24.038 1172, PTM 108.031.109—79, PTM 108.031.111—8&0,
PTM 108.031.112—80.
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JlonyckaeTcs HCNonb3osanue APYrUX pPacuHeTHbIX METOAMK, A TAKXKE IKCMEPUMEH-
TANbHBLIX 3HAYEHMH HATIPRXKEHUN, COOTBETCTBYIOUIHX YCAOBMAM 3KCIAyaTaLIMH.

3. IIEPEMEHHbBIE HAI'PY3KH

3.1. 3a uuxs HarpyXeHus NpuHMUMAETCS NOBTOPAIOUIEECT MIMEHEHHE HAMPY3IKH (Kak
CHUJIOBOM, TAK M TeMIeparypHoM) OT MNEpPBOHAYANBHOMO 3HAYEHMS N0 MAKCHMAaJILHOMO
(MUHUMAJIBHOTO) 3HAUEHHUS W BO3BPAT K NEPBOHAYaNbHOM Harpy3ke. Llukn narpyxenmns

XapaKTEPH3YyeTCs aMIVIMTYIOH HANnpaXeHus, UHCAOM UMKIOB HAIPYXKEHHMA U ypOBHEM
MAKCHMAJIBHOH TEMMEPATYPb! LIMKANA.

3.2. Tlpu pacuerte Ha YCTAJOCTL YUMTBHIBAIOTCH CaeayloulHe Harpyxaioume PakTops:
M3MEHEHMWE NABJIEHUS NPH NYCKE—OCTAHOBE KOTAHA;

xonebauma pabouero sasneums npu sxcrnyarauuu (Gonee 159% OT HOMURAABLHOMO
JHANEHMUR);

M3MEHEHWE BHEIIHMX HArpy3oK npu 3IKCruiyataumm (BecOBble HArpy3kH, HAUYDB
M T, M.);

TEMNEPATYPHLIE NEPENANL! IPH MYCKe — OCTAHOBE KOTA4, BKJAKOUAR KOMIIEHCAUHOHHbIE
HATPY3KH MpH TEIUVIOBLIX paciuvMpeHusax Tpybonposonos;

ACIOJHKTENbHBIE nNepenansl TeMNnepaTyp, Bhi3niBaowMe xonebaimsa TeMMOEpaTypbl
Cpenb! MAM TEMIOBOMO NOTOKA MPU 3KCILAyaTal MK,

4. INEPEMEHHBIE HAINNPAKEHHUA

4.1. Pacder #a yCTanoCTb OCHOBBLIBAETCH tia YCROBHO-YNPYIHMX HANpsxKeHHax,
NefiCTBYIOWMX B BbIOpAaHHOM TOUKe PACCUMTLIBAEMON AeTany, rae OXHaawTcs nanbonbuive
Hanps>keums. Pacuer npom3BoaMTCS A18 BCeX OCHOBHBLIX 23TANOB DKCMAyaTauMM: nycxa,
pafouero pexxmMa, OCTaHcsa.

4.2. JIna xaxno# BoilpanHoM TOUKH AETAAM OMNPERENsioT TPH FAABHbLIX HOPMAaNbHbLIX
HANPAMEHUS Ty, T4, T3, NPeacrasagioumux coboft anrefpanueckyo CyMMy NeRCTBYIOULMX

B OIIHOM HAMPAaBAGHHMM HANPRIKEHMIT OT BCEX NMPHIOKEHHBIX B AAHHBIA MOMEHT Harpyaox
C YHETOM MECTHBIX KOHUEHTPATOPOB HANPAXKEHHU (DTBEPCTHIA, TAnTENEH M T, T1.). JHaueHNS

K03DPHUIUMEHTOB KOHUEHTPAUMY CAEAYET NPUHMMATL 110 pacueTy Hanpsx eHMi B COOT-
BETCTBMM C n. 2.7,

[IpuMmMeuanue. o paspaborku cooTsercTBYIOWENH METOOMKHM pacueTa ais bapada-
HOB M KOJUIEXTOPOB KO3PDHUMEHT KOHUEHTPAUMH OKPYXXHbLIX HANPSIKEHUM OT NEeRCTBHA
BHYTPEHHENO HaBJEHMUS HA KPOMKAX UMHAMHADHUUECKHX OTBEPCTHM NOMYCKACTCH NPHHAMATD
PABHLIM 3, IR BLINYKNbIX AHKIL — 2,2, 8 Xx03pPHUUMEHT KOHUEHTPaAUMK OKPYIKHBIX M OCe-
BbIX HANPSAXKEHKUM OT IEHCTBHUA TeMNepaTypHOoro nepenajna no ToJMuHHe CTEHKHK IS LMAHMHL-
prUueckux u cpepuueckHx getaness — pastivim 2,0.

4.3. Jna uuamnaprueckyux AeTadiefl Thasiibie HOPMAaNbLHBIE HATIPSUKENMS O; ONpene-

NKIOTCA B COOTBETCTBMH C 0fs3aTenblbIM NpHAOXKEHHUEM 2.

4.4. Tlo 3HaueHMAM MaBHBIX HOPMAJbHLIX HANPIXKEIHUA ONPENCNSIOT IKBUBAJICHTHDIE
HATIPSOKEHUS JINS  pacdeTHbIX TOYeK J[eTanud B 3aAHHBLIE MOMEINTbI BpPEMEHM  KaK
anrebpanueckyio pPasHOCTb NaBHBIX HOPMANLHLIX HANPAKEHHIA:

G'Efj:l}"“'ﬂ'j.

4.5. Hanpsaxeius, BbI3bIBaEMbIE TEXHOJOMHUECKMMH OTKAOHEHHAMIY NPK M3TOTOBAEHMH
peranyu (pasHocTeHHOCTh TpyD, cMeuleHue KPOMOK M T. M.), HE YHUMTBIBAIOTCH, €CaM
BEAMUMHA OTKJIOHEHMKI HEe npeBslilaeT HOpMbl, ycraHosnenuod s [Ipasunax Tocroprex-

Hanzopa CCCP.
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S. PASMAX 1 AMITJIMTY A
NNEPEMEHHDLIX HAIIPS)XEHUHA

5.1. Jiis XaXKAOMO UMKJAA HATPYXEuus CYWeECTBYIOT DEXHUMbBI, NPH  KOTOPLIX
HPHINIMALOT MAKCHUMAJNIbLIIbIE ¥ MHUHHAMAJALBHLIE HAYCIIKA REJTHUHHDBLL

Uci! max Uﬂ'f min
] .
Emax Emin

I3 pacuer BBOAMTCH pa3max YCJOBHO-YNPYMMX IKBUBANCHTHDLIX HANPSAXEHNN A::.fﬂj,
pasiLiit HanbosbLUIEMY 3HAUEHMIO:

Oeijmax  Yei min )

Ao,;=FE
¢ ‘ ( Emax Emin

§.2. PaceTHas aMIUIHTYaA HanpsxkeiHst nprimaercs nanbonpinedt 13 CHERYIOULHX
ACJLLMIIL, PACCMATPHBAEMBIX 110 (OPMYTAM:

&UEEZ Aaf]j -
2 1,35 (IU] max T [a]min)'

5.3. Ecay nerant [1IOABEPraeTCs NRENUCTBMIO UMKJOB pasHong THNA, TO BEAMUHNA
PACUETHOSN AMRAKMTYALI O, ONPEAENNEICS OTAGNBHO ANA KANKAOTO THIA LHMKNA.

6. JONNYCKAEMASA AMIUUIMTY A
NEPEMEHHDbLIX HAITPAXKEHHNN
6 1. Ins OuUEHXM AONYCKACMON AMIAXTYAb! MepeMeruulx uanpaxeuui (ol npu

3ANAHIIOM  yMcAe HMKA0B N MM AoiyckaeMore uucna uwnxaop [N'] npu 3aganHOM
AMITIHTYIE HATNIPSDKEHHUI WUCTIONBL3YETCA NPUHUMN CYyMMHPOBAHHS NOBpesKAeHN B BUJE

N O m
+ | 1,25 — < D..
[N ( ‘5’:/:) ¢

3uavcnns napamerpa D, npusenennl na uepr. l. Pexkomenayerca npuHmMarh

UI/I= 1,5 [C’]

aﬂ—

6.2. JlonyckaeMas aMmMIUINTYna NEPEMEHHDIX HANPRIKEHIH [o,] s 3apaxiioro uncna

k0B N MM ponyckaemoe umcno uuxkaos [N] aas 3aganioin aMnanTylibl 11€PEMEHHDIX
nanpsokeniti o, 6e3 yuera BAMAHMR ROBPEXJUCHHUS OT MO0A3YHECTH ONPERCNKIOTCA NO

KPHBLIM  MAJIOUHKAOBOIT yCTasoOCTh, NpPUBEACHHLIM Ha rpadiikax Uil MakCHManbloH
1emucpatypot unkna (ueprt. 2, 3, 4). PacuerHpie KpPHBbIE OTKOPPEKTHPOBANDLL C LEJBLIO
yueTa BAMAHWMSR CPEANCIO HAanpsKeHNs
(acummetpiit uukna). Tlockoabky npu
1y, I - MCOBITAHKMAX, 10 pPe3yabTaTaM KOTOPbLIX
NOCTPOEHBbI YCTaNOCTHLIE KPHUBbLIE, HE YUM-
L TLIBAJIOCh BAMSHUE KOPPO3IHHA IIPH HaA-
i + PYLIEHHUAX BOANONO peXMMa M KOHCEP-
BauHH KOTa0B ¥ Tpybonposoaos, Bimaune
aTHX HAaKTOPOB JIO/HKHO YUHTbIBATLLH BBE-
a7 \ _ HeHHEM ROTONHUTENLHONG kK03 PHuHEnTa
v 3araca N0 HanpKenrsaM HE Mexnee 4

WIH N0 aonroseunocT he menee S0

03

!

-

45

é G4 (Zg 24 14 Yept. 1. Cymmapnas nospeXaaeMoCTh
[;25/55'/51'/::)] Kax (PyHxitMa OT NOBPEXKAALMOCTH, BLI-

3BAHBON NOA3YUECTLIO
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Yepr. 2. PacueTHpie KpUBLIE MANOUMKIIOBOH YCTANOCTH YIIEPOAUCTDIX cTaneH
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Yept. 3. Pacuetnpie kpunpie MaJIDUMKJIOBOM yCTANOCTH HU3KOJEIMPOBAHHbIX ctaneil Mapok
12XIMD, 1SXIMID, [2ZMX u 15XM

Onsa r6os kotaos M TpyBONpoOBOAOB KPHBHIC MANOUMKIOBON yCTANOCTH, YHHTHIBAIOUHE
BAMAHHE KOppo3us, npupesenn s PTM 108.031.112—380.

6.3. IIpu MakcuManbHbIX TEMMEPATYPaAX METasNa, OTIMUAIOUIMXCS OT TIPHUBEREIHbLX
na rpacduxax uept. 2, 3, 4, ponyckaemas aMILIMTYAa nanpsykenun [o,] wan nonyckaeMoe

UHCNO UMKA0B [N] onpeneasioTca JIMHEMHOM HMHTEPronsiuUen; 3KCTPAoasilHs KPHBbLIX
HE pomycxaercs. )
6.4. PacueTHoe HanpaXxCHHUe NpH Noja3yuyectTm ¢, npeacrasianer co0011 MAKCHMATLHOE

FaBHOE. HOpMaAJIbHOEe HanNPAXeHUe, onpepesieHHoe ¢ yYeToM NIacTNHHOCTH ¢ 11013yuecTH
MaTepyuana npM HOMUHAJNBHOM PEXHMME IKCIUTYAaTalUHH. Pacuer o, ans Konetl Tpy6onposonos

PekoMenpyercs npouaBroanTs B coorsercreuu ¢ P'IM 108.031.112—80.
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Yepr. 4. PacuetHbie XpUBLIE MANOUMKAOBOW YCTANOCTH AYCTCHUTHBLIX XPOMOHHKENEBLIX

craneli

[Ipumeuaune, o pazpaborkv COOTBETCTBYIOUIEH METONHMKHM PACHELTA KOJUIEKTO-

POB IONYCKAETCH IPHHHMATDL ¢ HAHOO/BLIMM M3 3HAUEHNA, BLIMACJIEHNBIX N0 (POPMYNaM:

0. = Ka,q; 0c = KOgq,

-~ < |

AU‘&

1,5 (19) jax + 101 min)

rme XK=1,4 npu

> 1.

Ao,
LS ({glmax + (9] min)
3nauenns O,y M Op. CNEAYET ONPEALNNTH, NPUHKHMAR IHAUCHHS xoadhdimenTa

K=1,5 npu

I.

6.5. Ecan 1,25 (o, /0, sy Z 1, T0 ponyckaerca He 6onee 1000 pacyeTHBIX UHKIOB

nyck—ocraHos; ecan 1,25 (ac/cr,/,)so.b', TO MOBPEXAAEeMOCTb OT INOJIIYHEeCTH He

e
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S.
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s
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TO AOITyCKaemoe

TOUKE JETaNH HMEKTCR CBapHbLIE LIBbI,
[IHKJ10B YMEHbLWAETCH B ABA pa3a NO CPaBHEHHKD C NOJYYEHHLIM 10 KDPHBbLIM

B pacUYeTHOH

6.6. Ecan

HMcno

MAJOUHKNA0BOKM YCTANOCTHU 0ipu OTCYTCTBHH LUBOB.
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6.8. Ecnm 3apnanuoe wmcno unuxaos mence 1000, 1o pacuer PEKOMCH/IYCTCH (1{POHINOANTD
wa 1000 uuxnos

IHHPHITOXKXEHHE 4

Cnpaasounoe

IIEPEYEHDb HOIIOJIHHUTEJBHBIX MATEPHAJIOB,
KOTOPBIE MOI'YT BbITb HUCITOJIL30BAHBI
OJI4 PACYETA HA INPOYHOCTB KOTJOB
U TPYBOITPOBOOB

[Tpyn pacuerte Ha npounocTs getanei koraa ¥ Tpybonposona MoryT 6uiTh MCNOMBIOBAHBE
JONOJIHUTENBHBIE DYKOBOASUWIME MATEPHAJIBI, DABLIACHAIOWIME H AONOAHAIOUIHC HAHIHBIT
HOPMABTHBHBIR PDACUET HA NPOYHOCTL, NPHU YCJA0BHUM, HTO B PE3YALTATE HX NPHUMEHEHUN
3aracb! NPOYHOCTH PACCUMUTHLIBAEMBIX Jetasied OynyT HE Meuee pernaMeHTHPOBAHHBIX
HACTORWIMM CcTannaptToM. Takumu martepuanamu, soinymeHHbiMHu 10 1985 r, asnsmiorcs:

«HopMbl pacueTa HA NPOUHOCTL INEMEHTOB PEAKTOPOB, NApOreHepaTopon, COCYNOB M

TpybONpPOBORAOB ATOMHBIX 3JAEKTPOCTAHLIMI, OMBITHBLIX M MCCAEAODATEALCKMX SOEPHBIX
PEAKTOPOB M YCTAHOBOK»,

PTM 24.038 08—72;

PTM 108 031 111-—80,

PTM 108 031 109—79;

PTM 108 031 112—80.

PTM 24 038 08—72 cneayer mcnonb3osath € AOMOAHUTENbHBIMH YCIOBHAMM'

IHAUEHMS NONMYCKAEMbIX HATTPIXKCHHI NpuUuMMaloTCca no pasaeny 5 OCT 108 031 08—
85;

K02PPHUUMEHTB  MOPOUHOCTH  CBAPHIBIX  COEAMHEHMMIT  NPMHHMAIQOTCH  COTAACHO
OCT 108.031 10—385;

k0o3ddruumeHT neperpyaxy npuMuuMaerca ne menee 1,4 ¢ nommokenueM ANA pacyeron
no nepsomy 3tany Ha 159%, Ho He MeHee 3nauenmsa 1,2;

NpM BHINOAHEHMUU pACYETOB NO NEPBOMY 3Tany yCAOBHE TMPOUHOCTH TIPHIIMMAETCH B
BUNIE Opp < [,1 [o]

[TPHITQOXEHHE §

Cnpaasotttoe
TepMHIIbl U NOACHEHHSA

Tepmui Noscheitie

s i il

Jonyctumoe pabouee nasaenve | Hanbonsiwee anauenme palouero nasneits B neTaum,

NPEeBbIIIEHHE KOTOPOTO HE ACNYCKAeTcd no yCnoBHaOM
[IPOUHOCTH

Honyctumoe npoluoe pasnensie | Haubosvwee 3nauenre npobiuoro nasncuus B AcTann,

NnpepbILUEHNC KOTOpPOrG He anonyckaerca [0 }’CHDHHHM
IPOHIOCTH

MaconHas uacthb Herans wam cbopounas epmnmnua tpybonposona i
TpyOHoM crcTeMsl, ofecneuynnaioias M3MeHeEHME Hanpan-
AeHua, CAHUAIHMC MU pajaeneHre, pacuiMpedHe i
cyxerue noroxka paboueir cpens:

I'niytoe xoneno Koaeno, naoriyroe na cneunansiom obopyaosaHmm 11
| npucnocobnennn

IIpumeuanue Ilocnocoby marotosnerns pas-
NHYAK0T WTAMNOCBAPHBIE, LEALHOUITAMITIOBAIIHbIE, KORA-
Hbie, CEeKTOpHbIE M APYIMMEe KOJICHA

24]



I1podoaxernue npun. 5

- A T niink i —

Tepmun [MoscuHeHune
I"116 KpupositHeHHbIA yyaCTOK FHYTOMO KOJeHa
3MeeBHK (baconnas uactb, ofecneunnsaiouias UIMeHEHHUE HAMPaB-

nevns noroka pabouei cpexnnt Ha yroa Gosee 180° 1
| 6onee asyx pas ua yroa 90°

lII1amMnocnapuoe xoneuo Koneuo, uarorosaeunioe U3 tpybul vam aucra ¢ HCNOiL-
30BaHHEM LUTAMIIOBKM M CBAPKH

1

[lennnowiTamMnosanoe xoaeuo | Koneno, umarorosnennoe ui tpybul uiraMnosxoit Hea
| Y
NPHUMEHEHHR CBaADKMH

Kosatoe xosncHo Koneno, wM3roTroBneintoe 3 MOKOBKM € [10CAeaylouleri
| MEXaUMH1ECKOR o6paboTkoit NOBEPXHOCTH

CexToptioe KOAEHO Koneno, wm3arotosneHHOE M3 CBapeHHLIX MexXay cobor
CEKTOPOB LENLHOTSHYTBIX WAM CBAPHbIX TPYD

——— ey e ———. i e — e ———
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