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Hopmbl pacyeTa Ha NPOYHOCTb CTaUMOHAPHbLIX KOTSIOB U TPY6ONpoBOAOB Napa u ropsyen
Boabl POl 10-249-98 (yTB. noctaHoBrneHnem N'ocroptexHansopa P® ot 25 aBrycta 1998 r. N 50)

Cpox BBeneHus B netictue ¢ 1 centsops 2001 r.

I'APAHT: CormacHo nucbMy Poctexnam3opa ot 2 ampemst 2021 . N 11-00-15/3672 moctanoBieHHE
locroprexnamzopa P® ot 25 asrycra 1998 1. N 50, yrBepamBinee Hacrosmie HopMel, sBISIETCS
JICHCTBYIOLIUM U IPUMEHSETCS B YACTH, HE IPOTUBOPEYALLEH AEHCTBYIOIIEMY 3aKOHOAATEIbCTRY

1. O01He MoI0KEeHU S

Hacrosimue Hopmel pacdera Ha MPOYHOCTH CTALIMOHAPHBIX KOTJIOB U TPYOOIPOBOJOB Iapa U ropsyei
BOJIBl PacIpOCTPAHSIOTCS Ha MapoBble KOTJIBI M MaponpoBoabl ¢ padounm aasieHuem Oonee 0,07 Mlla u Ha
BOJIOTpElHBIE KOTJIBI U TPYOONPOBOABI ropsiueii Boabl ¢ TeMneparypoi cseitre 115°C:

Ha KOTJIBI C TONKOM, KOTJIBI-yTHIIN3aTOPhl, JHEPTOTEXHOJIOTMUECKHE KOTIIBI U JIp.;

Ha BCTPOEHHbIE 1 aBTOHOMHBIE ITapoIIeperpeBaTeIn U IKOHOMa3epsl;

Ha TpyOONpOBOABI Mapa W Topsdyeld BOIBI B TMpeAeNax KoTia, BKIIOYash OMYCKHbIE TpPYyOBI,
COCIMHUTEIbHBIC TPYOBI U CTOSKH;

Ha TPyOOIPOBOIBI TIapa U TOPSICH BOIBI TIOO0TO HA3HAUCHIS;

Ha COCY/Ibl, TOJKIIIOYEHHBIE K TPAKTY KOTJIa (TapoOXIaIuTeld, CeapaTophl U Ap.).

Honyckaercs mnpuMmeHenne Hopm npu pacdere coOCyIOB 3HEPrOMAaIIMHOCTPOEHHMSI M KOPILyCOB
apMaTyphbl TEIJIOBBIX 3JEKTPOCTAHLUH U IPYTUX yCTaHOBOK.

Hopmbl He pacmpocTpaHsoTcs Ha KOTJIBI, TpPYOOIPOBOABI, BCTPOEHHBIE M  aBTOHOMHBIC
naporeperpeBaTeiad 1 SKOHOMai3ephbl, yCTaHABINBAEMbIE HA MOPCKUX M PEUHBIX CyAax M Ha APYTUX IJIaBy4UX
cpeacTBax WM OOBEKTaxX IMOJBOJHOIO NPUMEHEHHs, a TaKKe Ha MOABMKHOM COCTaBE JKEJIE3HOIOPOKHOTO,
ABTOMOOMJIBHOTO U TYCEHHYHOTO TPAHCIIOPTA, ¥ Ha KOTJIBI C 3JIEKTPHYECKHM 00OTPEBOM.

Hopwmbl nomkHBI puMeHAThCSI coBMecTHO ¢ [IpaBuiamu ycTpoiicTBa M 0€30MacHOM 3KCILTyaTaluy
napoBeix W BojorpeiHpix kotinoB (IIT'K-93), IlpaBunmamu ycrpoiictBa M 0e30macHOM JKCILTyaTaliu
TpybonpoBonoB mapa u ropsuei Boawl (I1II'T-94) u IlpaBuiamu yctpoiicTBa W 0€30MacHOM 3KCILTyaTalluH
cocyoB, paboTtarorux mox aasiaennem (16 10-115-96).

T'APAHT: Cwm. [MpaBuna ycrpoiicTBa W 0€30MACHON SKCIUTyaTallMd MApOBBIX W BOJOTPEHHBIX KOTIIOB,
YTBepKJIeHHBIE NocTaHoBNeHnem I'ocroprexuanazopa PD ot 11 mrons 2003 r. N 88)
Cwm. [lMpaBuna ycrpoiictBa M 0€30IMaCHOM DKCIUTyaTallMd TPyOOIpoOBOAOB mapa u ropsucii Boasl (I1B
10-573-03), yrBepxaeHHbIe NOCTaHOBNEHMEM ['ocroprexnaazopa P® ot 11 urons 2003 r. N 90

st KOTJIIOB W TpyOOINPOBOMIOB, HAXOANIUXCS B OKCIUTyaTallil, B IMPOIECCE MOHTa)Xa W
M3TOTOBJICHUS WJIM OKOHYEHHBIX IPOEKTHPOBAHWEM JO BBEACHHA HacToAmmx Hopwm, mepeodopmienme
pacdeToB Ha MPOYHOCTH B COOTBETCTBHH C HOBEIMH HOpMaMH HE TpeOyeTcsl.

1.1. OcHOBHBIE YCJIOBHBIE 0003HAYEHUS

1.1.1. B dhopmynax mpuHATHI clAeayOIMe 0003HAUYCHUSI, IPpeicTaBIeHHbIe B Ta0MN. 1.1.

Tabnuua 1.1
CumBon Ha3zBanue Ennnnna
H3MEpEHUst
1 2 3
p PacuetHoe naBiienune MIla
p h [IpobHoe naBnenue Mlla
t Pacuernas Temmeparypa CTeHKH °C
ta Temmepatypa Hapy>KHOU MOBEPXHOCTH IETATIU °C
[t] Jomycrumas Temmneparypa Hapy>KHOM IOBEPXHOCTH JI€TaJIN °C
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[curmal HomuHnansHOE 10IycKaeMoe HalpsbKEHHE IIPU PacueTHOU Mlla
TEeMIIEpaType CTEHKH
[curma] h Jlommyckaemoe HanpsDKEHHE TIPU THAPABITHIECKOM HCITBITAHUH MIla
curma_B/t; curma_B | BpeMeHnHOoe cOnpoTHBIICHHE METallIa pa3pbIBY IPU pacueTHOU Mlla
temneparype u npu 20°C coOOTBETCTBEHHO
curma_0,2/t; curma 0,2 | YCIOBHBIN NpeAes TEKYIECTH MeTala IPH OCTaTOYHOM MIla
nedpopmarmu 0,2% mpu pacueTHoi Temnepatype u npu 20°C
COOTBETCTBEHHO
curma_0,1/t VY ca0BHBIN IIPee TEKy4eCTH METaJLIa IIPU OCTaTOYHOU Mlla
nedopmaruu 1% mpu pacdeTHON TeMIepaType
curma_T/t IIpenen TekyuecTy Mpu pacyeTHOUN TemIepaType MIla
curma_10(4)/t, VY cnoBHBIN Npenen ATUTENbHOW MPOYHOCTH MIPH PACTKEHUH Ha Mlla

curma_10(5)/t, curma_2 | pecype 10(4), 10(5), 2 x 10(5) 1 3 x 10(5) 4 cOOTBETCTBEHHO
x 10(5)/t, curma_3 x

10(5)/t
curma_1/10(5)/t Y CIOBHBIN TIPE/EIT OA3YYSCTH MPH PACTSHKEHUH, MlIla
oOycnoBnuBarolmi nedopmarmo B 1% 3a 10(5) u

s HoMuHanbHast TONIHUHA CTEHKH JIECTATH MM

s R PacuerHnas ToJIMHa CTEHKH JI€TAIU MM

s t dakTHveckas TONIMHA CTCHKH JICTaIN MM

c CymMapHas npubaBKa K pacueTHOM TONIIMHE CTEHKH MM
cl,c?2 [Ipon3BoACTBEHHAS U SKCILIyaTal[MOHHAS MPUOABKH K pacueTHOU MM

TOJIIWHEC CTCHKH COOTBCTCTBCHHO

1.2. ObnacTb npuMeHeHUs

1.2.1. TlpuBenennsie B Hopmax MmeTonpl pacueTa Ha MPOYHOCTh MPUMEHUMBI TPH COONIOJICHUN
CIEAYIOUIUX YCIOBUM:

KOHCTPYKITUS, MaTepUalbl, U3TOTOBICHNE, KOHTPOJIb, MOHTaX M PEMOHT KOTJa, TPyOONpoBOJa M UX
JIeTaNel, padOTAIOIMUX IO/ IaBJICHUEM, YIOBICTBOPSIOT COOTBETCTBYOmUM TpeboBanmsiM [Ipasmn (IIT'K-93,
MI'T-94, N6 10-115-96);

JKCIUTyaTallusd KOTJIa U TPyOOIPOBOAA YAOBIETBOPsiET TPeOOBAaHUSAM HE HMXKE TpeOOBaHMH IpPaBUII
TEXHHUYECKON HKCIUTyaTallu, cOrlacoBaHHBIX ¢ I'ocroprexHamsopom Poccun (mamee - rocroprexHanzopom),
Hanpumep [IpaBui TEXHUYECKOH SKCIUTyaTaluy 3JIEKTPUYECKUX CTAHLIMM U ceTei"”;

IpU MOHTAXe, OKCIUIyaTalluh W PEMOHTE OOECIIEYCHO BBINOJHEHHWE HHCTPYKUMH M YKa3aHUH
NpEeNNPUATUSA-U3TOTOBUTEISL.

1.2.2. Ilpu pacuete aeraneld, KOHCTPYKLHUS KOTOPBIX, CIOCOOBI H3TOTOBIICHHS U YCIOBHSI SKCIUTyaTallun
OTJIMYAIOTCS OT OOLICTIPHHATHIX, YCTAHOBJICHHBIX COOTBETCTBYIOIIUMH [IpaBuiamu, HEOOXOIMMO BBOIUTH
KOPPEKTHUBBI, YUHUTHIBAIOIIME OCOOEHHOCTH HW3TOTOBJIEHUS W IKCIUTyaTauuu. s netasnei, moaBepKeHHBIX
YacThIM CMEHAaM HArpy3KH WM KOJEOaHUSM TeMIIepaTyphl, JODKHBI BBITIONHATHCS MOBEPOUYHBIE pacyeThl Ha
MaJIOIUKIOBYIO YCTAJIOCTb.

1.2.3. IlpouHocThp meranell, METOABI pacdera KOTOpeIXx B Hopmax He mpuBoAATCSA, JODKHA OBITH
MOATBEP)KICHA U3TOTOBUTEIIEM B PE3Y/bTaTe IIPOBEAEHHS UCIBITAHUI MoAenel miu 00pa3LoB I1b0 pacyeTaMu
Ha IPOYHOCTh, COIVIACOBAHHBIMH CO CIIELHUAIM3MPOBAHHBIMH HAayYHO-HCCIIENOBATEIbCKUMU OpPIaHU3aLMIMU.
IIpu 3TOM nOKHO OBITH OOECTIEYEeHO COOII0AEHHE 3aI1acOB IPOYHOCTH HE MEHEE YCTAaHOBJICHHBIX HACTOSIUMHU
Hopmamu.

1.2.4. Meronuka pacueToB Ha IPOYHOCTbH, IpuBeAcHHAas B Hopmax, mpexycMmarpuBaeT BBIIOIHEHUE
pacyeToB B mpsiMoM H oOpaTHOM mopsiake. [Ipu npsmMoM mopsiike pacueToB oIpenenseTcs HOMUHAIbHAS HITH
JOMYCTUMAasl TOJILIUHA CTEHKH 110 3aJJaHHOMY WM HPUHITOMY PacueTHOMY JaBJICHHIO, IPH OOpPaTHOM IMOPSAKE
pacuera ompeaensercsi BEIMYMHA JOMYCTHMOTO JaBJICHHUS O (PakTUUeCKOW WM HOMHHAIBHOW TOJIIMHE
crenkd. OOpaTHBIA MOPSIOK pacyeTa MOXKET ObITh Ha3BaH KOHTPOJIBHBIM pacueToM. Beibop mopsaka pacuera
JOJDKEH TIPOM3BOAUTHCS OPTaHU3aIMeH, BBITOIHSIOMEH pacyer.
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B Hopmax He MPHBOASATCS IOCIEI0BATENBHOCTS M METOMKA IOBEPOYHOTO pacueTa, OCHOBHOM 3a1adcii
KOTOPOTO SIBJSIETCSI 000CHOBAHUE PACUETHOTO pecypca IKcuryaranui. OHAKO B MOBEPOYHOM PACUETe JOJIKHBI
HCIIOJIb30BAThCSl 3HAYCHUsS] HOMHUHAJBHBIX OMYCKAEMBIX HANPSDKCHHI M OCHOBHBIC pacyeTHbIC (GOpMyIbl U
3aBUCHMOCTH, IIPUBEACHHBIC B Pa3fenax 3, 4 manusix Hopm.

1.3. PacuerHoe naBjienue

1.3.1. Ilog pacueTHBIM JaBICHHEM P CIEAyeT NOHUMATh M30BITOYHOE IaBlieHHE paboueil cpeabl, 1o
KOTOPOMY IPOU3BOAUTCS pacdyeT Ha IPOYHOCTh JaHHOU JeTalu.

PacueTHoe naBneHHe AOIKHO MPHHUMATHCS KOHCTPYKTOPCKOW OpraHM3aldel B IeJsX oOecreueHHs
pacyeToM Ha MPOYHOCTb, BBHIOJIHIEMBIM 3TOH OpraHu3aliel, HaJe)KHOCTH JCTAIN B YCIOBHSIX HCIBITAHHNA U
JKCILTyaTaluu.

PacueTHoe naBieHue MOKHO OBITh PABHO MaKCHMAJILHOMY JIaBIICHHIO paboueid cpejbl, BO3MOKHOMY
JUISL TAHHOM JIeTalld B HOPMAJIBHBIX YCIOBUSX JKCIUTyaTalyu, Wik 0olbiie ero. Heo0XoquMocCTh MpeBbIIIeHAS
pacdeTHOro JaBjieHHsT Had padoyMM, a TakXKe pa3Mepbl 3TOr0 IPEBBIIICHUS IOJDKHBI ONPENENIAThCS
KOHCTPYKTOPCKOH OpraHu3aluen ¢ y4eToM 0COOCHHOCTH KOHCTPYKLIMH KOTJIA ¥ €r0 KOMIUIEKTalluu (Hapumep,
[IPEIOXPaHUTENFHBIMH KJIallaHaMM ), Ha3HauY€HHs KOTJIa U OIBITa SKCIUTyaTalluy KOTJIa JaHHOTO THIIA.

1.3.2. PacueTHOe naBieHHME AETadM KOTJA P CIeLyeT NPUHUMAaTh PAaBHBIM PAaCUETHOMY MAaBJICHUIO
paboueil cpeapl Ha BBHIXOAEC M3 KOTJIa (HeperpeBaTenisi), YBEJIMYEHHOMY Ha TIOTEpIO [JaBJICHHA OT
THIPaBIMYECKOTO CONMPOTHBIICHUSI HA Y4YacTKe MEXIY PacdeTHOW JeTanblo M BBIXOJOM paboueil cpensl w3
koTina. [loTepst naBiIeHUS NOIHKHA ONPEAETIATHCS IPH MAKCUMAIBHOM PAacX0Jie CPeIbl.

115t 5IIeMEeHTOB, 3alOJIHEHHBIX BOJIOW, CIEAyeT NPUOAaBUTh THAPOCTATUIECKOE JIaBICHUE CTOI0a BOABI,
PAacIONIOKEHHOTO HaJl HIYKHEH YacThl0 PacYeTHOTO JIEMEHTA.

I'uapocraTuyeckoe NaBiIeHUE W MOTEPH THIPABIMYECKOTO CONPOTHBIICHUS TMPUHHMAIOTCS B pPacuer,
€CJIM UX CyMMa paBHa win 6osee 3% pacueTHOTO JTaBIICHHUS.

1.3.3. PacuerHoe maBrneHue pabodeil cpenbl Ha BBIXOJAE W3 KOTJIA JOJDKHO TNPUHUMATHCA PaBHBIM
HOMUHAJIBHOMY JaBJICHHIO IIPY HOMUHAJIBHOH TeMIeparype M MaponpOU3BOAUTENILHOCTH (MJIM HOMHHAIBHOM
pacxoie BOABI IJIi BOJOTPEHHOIO KOTJa), YBEIMYCHHOMY Ha IIOJIOKUTEIbHOE OTKIOHEHUE, BBI3BAHHOE
peryaupoBaHueM BEIUIMHBI HOMUHAJIBHOTO JAaBJICHHS, €CIM 3TO OTKJIIOHEHHE IpeBbimaeT 3%.

1.3.4. PacueTtHoe naBneHHe B TpyOax NOBEPXHOCTEH HarpeBa WIM TpyOONpoBOIaX NPHUHUMAETCS
PaBHBIM JaBJEHUIO pabouel cpeabpl Ha BXOJIE B PACCUNUTHIBAEMBbIM MakeT WM TpyOompoBon (B
COOTBETCTBYIOIIEM KOJIEKTOpe, OapabaHe KOTJIa WU MOJOCTH TEMI00OMEHHUKA).

1.3.5. PacueTHoe naBneHME B YYT'YHHBIX JKOHOMai3epax cieldyeT ONpEeAeiiTh B COOTBETCTBUHU C
M. 1.3.2; npu 3TOM OHO JOJDKHO OBITh HE MEHEE PacYeTHOTO AaBJICHHS B KOTJIE, YBEIIMUCHHOTO Ha 25%.

1.3.6. KpaTkoBpeMeHHOE TIOBBIIIEHHE JaBICHHUsS TPH TOJHOM OTKPBITHUH MPEeI0XPaHUTEIbHBIX
KJIalaHOB B pacyeTe JOIyCKAeTCsl He YYUTHIBATh, €CIIH MPH MAaKCUMAaJIbHOM MPOU3BOIUTEIHLHOCTH KOTIIa OHO HE
mnpessimaer 10% pabouero masnenus. Eciu 310 ycnoBue He coOmMOAaeTcs, TO pacyeTHOE JABJICHHE JOJDKHO
MPUHUMATKLCS paBHBIM 90% NaBJIEHUS IIPH OJHOM OTKPBITHH MPEIOXPAHUTENHHBIX KIIAaHOB.

1.3.7. PacueTHOoe naBieHHe B TpyOONpOBOJaxX BOJBI MOCIE HACOCOB AOJDKHO NMPUHUMATHCS PAaBHBIM
90% MakcUMaIbHOTO JaBJICHHS, CO3JaBAEMOr0 HACOCAMH IIPH 3aKPBITHIX 3aJBHKKaX.

1.3.8. Bo Bcex ciydasix BeTU4YMHA pacueTHOIO JaBJICHUS T0JKHA NpUHUMaThes He meHee 0,2 MI]a.

1.4. PacueTHasi TemnepaTypa

1.4.1. Ilox pacdyeTHO! TemmnepaTypoi CTEHKH t cilelyeT MOHUMAaTh TeMIlepaTypy MeTaia, o KOTOpoi
BBIOMpaeTCsl BETMUMHA JOMYCKAEMOT0 HANPSHKECHUS U PACCUNTHIBAEMOM JIeTany KOTIa WM TPyOOnpoBoAa.

1.4.2. PacueTHylo TeMneparypy CTEHKH JeTalieil, He 000rpeBaeMbIX TOPSYMMHU Ta3aMH WM HaJEeKHO
M30JIMPOBAaHHBIX OT 00OTpeBa U3BHE, CICIyeT NPUHIUMATh PaBHOW TEMIIepaType coaepikaleiics B Heil paboueit
cpenbl 6e3 ydyera JJOMYCKOB MO OTKJIOHEHUIO TEMIIEPaTypbl pabodel cpelibl OT HOMHUHAIBHOM, YCTaHOBICHHBIX
FOCT 3619, NOCT 21563, TOCT 22530.

Jletanu cunTarOTCS HaJeKHO U30JIMPOBAHHBIMH, €CIIM 00ECICUEHB! YCIOBHSI, IPU KOTOPBIX NOBBIIIEHHE
CpeaHel TeMnepaTyphl CTEHKH OT TEIUIOBOCTIPUATHS U3BHE He OyaeT npeBbimats 5°C.

Jnst 5KpaHOB 3TO yCIOBHE COONIONAETCS, €CJIM NPOCBET MEXAY SKPaHHBIMH TpyOaMH HIH MEXIY
IUTABHUKaMH TPyO HE MPEBBIIIAET 3 MM.

1.43. 3a pacueTHyl0 TeMIlepaTypy CTEHKH OOOrpeBacMbIX JHeTaled cJleqyeT MpUHUMATh
cpeaHeapu(pMeTHIecKOe 3HaYeHHE TEMIIepaTyp HapyXHOH M BHYTpPEHHEH MOBEPXHOCTH CTEHKH B Hauboiee
HarpeTol 4acTH JeTalld, ONPEICICHHBIX TEMJIOTEXHUYECKUM PacueToOM WIH U3MEPEHUEM.
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1.4.4. PacueTHyto TemnepaTypy CTEHKHM HEOOOTpeBaeMBbIX JeTaleil KOTJIOB M TPYOOIIPOBOAOB CIEIYET
MIPHHUMATh PaBHOM TeMIlepaType cpeipl Ha BXOJle B PAaCUYETHBIM 3JIEMEHT (IIPH OTCYTCTBHH BHYTpPHU AETaIH
IpeoIIUX TEIUVIOOOMEHHUKOB WM IIPHU PasMELIEHWH B HEll OXJIaXIAIOLIEro TEIUIOOOMEHHMKA) WINM PaBHOU
TEMIIEpaType Cpelbl Ha BBIXOAE U3 IeTalH (IPU pa3MELICHNH B Hell IPeloInX TeII000MEHHUKOB).

1.4.5. Ecnu u30bsiTouHOE naBieHune ropsumx ra3os npesbimaet 0,1 Mlla, To pacuerHast Temmeparypa
CTEHKU O0OrpeBaeMbIX NeTajel AOJDKHA NPUHUMATHhCA IO TEIUIOBOMY pacyeTy WIHM IO AaHHBIM H3MEpEeHHUH
TEMIIEPATYPHI.

1.4.6. PacueTHyio TeMmepaTypy CTEHKH JeTajlell KOTJIOB U TPyOONpPOBOAOB B IpeAeiax KOTia CleayeT
npuHUMaTh He MeHee 250°C.

JonyckaeTcss NpUHUMATh PAacUETHYIO TEeMIIEpaTypy CTEHKH HEo0OrpeBaeMBIX JeTaliei KOTJIOB H
TpyOOIpoBooB Huxke 250°C MO COrinacoBaHUIO CO CHCIHMATM3UPOBAHHBIMU HAYYHO-UCCIIEA0BATEIbCKUMHU
OpraHH3aLUIMU.

1.5. To/lUHA CTeHKHU U MPUOABKH

1.5.1. PacyeTHas TOJIIMHA CTEHKH S BBIYHCIICHHAA 110 dopmynam pasgena 3 nacrosmmux Hopw,

JOJDKHA OTIPEJIeNSIThCS 110 33JaHHBIM 3HAYCHUSM PACUYETHOTO JABJICHHS M HOMHUHAJIBHOTO JOMYCKaeMOTO
HATPSHKEHUSI ¢ YIETOM OCIa0JIeHHsI OTBEPCTUSIME U (WJIN) CBAPHBIMU COCTUHCHUSMH.

1.5.2. HomuHanbHasi TOJIMHA CTEHKH S JIOJDKHA MPUHUMATHCS MO PACUETHOM TOJIIHMHE CTEHKU C
y4eToM NpUOaBOK, ykazaHHbIX B MM. 1.5.5 u 1.5.6, ¢ okpyrinenuem a0 Omrbkaifmero OONbIIEro pasmepa,
HMEIOIETOCS B COPTAMEHTE TOJIIWH COOTBETCTBYIOMIMX TOnydadpukaroB. JlomyckaeTcss OKpyrieHHe B
MEHBIIIYIO0 CTOPOHY He 0oiiee 3% MPUHATON OKOHYATEIbHO HOMHHAIIBHOM TONIIMHBI CTCHKH.

1.5.3. JlomycTiMasi TONIIMHA CTCHKHU [S| JOJDKHA OINPEACNATBHCSA MO PACUCTHOH TOJIIMHE CTEHKH C
Y4eTOM JKCIUTyaTallMOHHON MPUOABKU C,, ONIPE/IEIIEMOM COrIacHo M. 1.55u1.57.

1.5.4. ®akTuyeckas TOJIOIMHA CTCHKH S ¢ MOoJIy4CeHHasd HCIMOCPCACTBCHHBIMH U3MCPCHUSAMU TOJIMIUHBI

TOTOBOW JI€Tald TPH ONEpAiOHHOM © (WJIM) OJKCIUTyaTalliOHHOM KOHTpOIlE, JOJDKHA OBITh HE MeHee
JIOITyCTHUMOM TOJIIWHBI CTEHKHA. TOYHOCTh M3MEPHUTENHHOTO MPUOOpPA, UCIOIB3yEeMOTO IIPH OIPENEICHUH § o
CJIeyeT YYUTHIBATh, €CITH €r0 MOTPEIIHOCTh MpeBbImaeT 1%.

1.5.5. Ilo Ha3HAUEHUIO IPUOABKHU K PACYETHON TOJIIIMHE CTEHKH CIIeIyeT MOIpa3aemsaTh:

Ha NpuOaBKy c¢ = (MPOM3BOJACTBEHHAs NPHOABKA), KOMIICHCHPYIOLIYIO BO3MOKHOE IOHHKCHHE

IIPOYHOCTH JETajlyl B YCJOBHUSIX H3IOTOBJIEHUS AETAIN 332 CUET MHUHYCOBOTO OTKJIOHEHHS TOJIIMHBI CTEHKH
noiy habpHKarta, TEXHOJIOTHYECKUX YTOHEHUH U Ap.;
Ha NpHOaBKY c, (9KCITyaTalMOHHas MNpuOaBKa), KOMIICHCHPYIOIIYIO BO3MOKHOE IOHHKCHHE

MPOYHOCTH JICTAJH B YCIOBHUSX HKCIUTyaTallMd 3a CUET BCEX BHIOB BO3JCHCTBHA: KOPPO3HMH, MEXaHHYECKOTO
n3HOCa (APO3UN) U JP.
YTOHeHHEe B pesylbTaTe abpasuBHOTO M3HOCA TPYO Y4TEHO B NPHBOAMMBIX 3HAYCHHSX NPHOABKM C,

TOJILKO TIPH BBIOOpE CKOPOCTH Ta30B, OIPaHUYMBAIONINX YPE3MEPHBIN M3HOC coryiacHO "TeroBoMy pacdeTy
KOTENBHBIX arperaToB. HopmaruBHbI MeTon" (manee - "TemnoBoii pacder"). [Ipu Oombiem n3HOCE prOaBKa
Ha YTOHEHHE H3-3a a0pa3uBHOr0 M3HOCA TOJDKHA IPUHUMATHCS coriacHo "TemnoBomy pacuery'.

Cymma npubaBox c=c tc, nomKHa OBITH HE MEHEE MUHUMAJILHBIX 3HAUCHHH, yKa3aHHBIX B paszaene 3

1 OTHOCSIIIUXCS K pacyeTy KOHKPETHBIX AeTaleil.

1.5.6. IlpomsBoacTBeHHas mpubOaBKa c, COCTOMT H3 MpuOaBKHU, KOMITEHCUPYIOIIEH MHHYCOBOE
OTKJIOHCHHE €, M TEXHOJIIOTHYECKON MPHOABKH ¢ ¢ =, FC .
3HaueHUe NPHOABKH ¢ | CIEAYCT ONPEJCIATh MO NPEeTbHOMY MUHYCOBOMY OTKIOHEHHIO TOJIIMHBI

CTCHKH, YCTAaHOBJICHHOMY CTaHIapTaMH HWJINW TEXHUYCCKUMU YCIOBUIAMHU Ha HOHy®a6pI/IKaTLI; 3HA4YCHHUC
HpI/I6aBKI/I C12 OOJIDKHO OIIPEACIATHCA TCXHOJIOTHEH M3TOTOBICHHUS JCTAIIM U MPUHUMACTCA MO0 TEXHUYCCKUM

YCIIOBUSIM Ha U3/ICIHE.
Hns mpsmbIx TpyO M oOedaek, MOABEPralolIuXcs Ha MPEANPHSITHU-U3TOTOBUTENE MEXaHWYEeCKOH
obpaboTtke, 011:0; JUIs AeTaiei, n1e)OpMUpPOBaHUE KOTOPBIX MPH W3TOTOBJIICHUU HE MPUBOIUT K OCJIA0JICHUIO

CTEHKHM 3arOTOBKH, c12=0.

1.5.7. SKCHJ'IyaTa]_II/IOHHaH HpI/I6aBKa COCTOMUT H3 HpI/I6aBOK, KOMIICHCUPYIOMIUX MOHWKCHUEC ITPOYHOCTU
110 HﬂpOBOILﬂHOfI CTOpOHE 021 1 CO CTOPOHEI Ir'a30B 6’22.

3HaueHue HpI/I6aBKI/I 6‘21 JJI BCEX 060FpCBaeMBIX nu HCO6OFpeBa€MBIX ﬂeTaﬂeﬁ N3 ayCTCHHUTHBIX
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cTasiell, a TaKke UIA TPyO HApyKHBIM AWaMeTpoM 32 MM U MEHee W3 YIIEPOJUCTON M TeIIOyCTOWIMBON
cTaie paBHO HymO. JlJIs ocTanbHBIX aeraneit (TpyO HapyKHBIM IuaMeTpoM Oojiee 32 MM, KOJJIEKTOPOB,
OapabaHOB, (haCOHHBIX JeTajell M TpyOONpPOBOJOB M APYTUX, H3TOTOBISIEMBIX W3 YTIJIEPOIUCTON U

TEIUIOYCTOMYUBON CTalleil) 3HaYeHHe MPUOaBKU ¢,  Ha pacueTHbIN pecypc 10° 4 JOIKHO ONpENeNAThCs Mo
Tabn. 1.2.

Ipu pacuetHOM pecypce Gomee 10° u mpuGaBky ¢, CIEIYeT YBEIHYUTH C YYETOM CKOPOCTH

KOppO3uH; NpHU pecypcee 1o 2- 10° a JIOITYCKAaeTCsI IPHHUMATH (BIIPEAb O YTOYHEHUS ) 3HaAUEHHNE dTOU IPUOaBKU
TaKoii, Kak mpu pecypee 10° u.
Ipu pacuerHoM pecypce Menee 10° u mpuGaBky ¢, HOIYyCKAaeTCs NPUHUMATH YMEHbIICHHOH

IIPOIIOPLIUOHAIIBHO PECYPCY.
3HaveHue MpruOaBKH c,, ans HEo0OTrpeBaeMBbIX JIeTajel paBHO HYJIO.

Tabnuua 1.2
IpubaBka ¢_21, Mmm
Pabouas cpena TpyOb1 nuameTpom cBbIie 32 OcranbHble AeTanu
JI0 76 MM BKJIIOUHUTEIBHO
Bopna, mapoBojsiHas cMeCh, HACHIIIEHHBIN Hap 0,5 1,0
[IeperpeTslii map 0,3 0,5
Cpena CBEpXKpUTHICCKUX MapaMETPOB - 0,3

MpumeyvaHwue. /[ ruOOB OIyCKHBIX, BOIOIICPEITYCKHBIX M HEOOOTPEBACMBIX TPYO /IS ITapOBOASHOM
CMECH M HaCBHIIIEHHOTO Mapa HapyXXHbIM JUaMeTpoM Oosee 76 MM mpu pabouyeM AaBiieHHH KoTia oT 8 go 20
Mlla cnexyer mpuHMMAaTh MpUOABKY ¢, OT 1 10 3 MM B 3aBHCHMOCTH OT OIBITA SKCILTYaTALMH KOT/IA JaHHOTO

TUTA; JUTsE TPYO HapyXHBIM nuamerpoM 133 MM u OoJiee MCTIONIB30BaHHE MTPUOABKA c, MeHee 3 MM JIOJKHO

OBITH COIJIACOBAHO CO CIICIIUATIM3UPOBAHHBIMU HAYYHO-UCCIIEAOBATCIIbCKUMHU OPraHnu3alusIMu.

3HavueHHEe TPUOABKH c,, M o0orpeBaeMbBIX JAeTaliell JOKHO MPUHUMATHCS B 3aBHUCHMOCTH OT

TeMITepaTyphl HAPY>KHON MTOBEPXHOCTH JCTAH, BHAa TOILIMBA U MeTajuIa NeTann. [[1s onpeenenns mpubOaBKku

c,, TeMIepaTypa Hapy)XHO# MOBEPXHOCTH JCTal JONKHA CPABHHBATHCS C JOMYCTHMOI TEMIEpaTypoii,

3HAUCHUSI KOTOPOH mpuBeneHbl B Ta0M. 1.3. PacueTHas TeMieparypa HapyKHO# MOBEPXHOCTH 00OrpeBaeMbIX
JeTaiei, onpesensieMas Mo TeIUIOBOMY PacueTy ¢ yUeTOM TEIJIOBOW M THAPABIHYECKON HEPABHOMEPHOCTH, HO
0e3 yueTa BpPEMEHHOTO YBEJIMYCHHS HEPABHOMEPHOCTH O0OTpEeBa, HE JIOIDKHA MPEBBINATh 3HAYCHHMA
JOITYCTHMOM TeMIepaTypHI [t].

Tao6nuua 1.3

JonmycTumas TeMIepaTypa HapyKHOIi TOBEPXHOCTH € y4eTOM NMPOAYKTOB cropanus [t], °C

Mapxka cranm BricokocepHHCTHIE U DCTOHCKHE CIJIaHIIBI OcralbHbIe
CEePHHUCTHIC MA3yThI SHEPTeTUICCKIE
TOILTHBA, KPOME HOBBIX

10 450 400 450

20 500 450 500

12XM, 12MX, 15XM, 10CrMo910 550 530 550

(xponoit)
12X1IM®, 12X2M®DCP 585 540 585
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12X2M®b 585 545 600
12X11B2M® 620 560 630
12X18H12T, 12X18HI10T 610 610 640

NMpumeyaHue. Jlomyctumas Temreparypa HapyXHOW MOBEPXHOCTH OJKpaHHBIX TpyO W3 cTanu

12X 1M®, pacrionoKeHHbIX B 30He MAKCUMAIbHBIX TEIIOBBIX HArpy30k 6osee 407 kBt/M* (350-10° kkan/(m
.y), IpM CKUTAaHMM CEPHMCTHIX Ma3yTOB HE JOJ/KHA NpeBelmaTh 545°C ¢ yderoM 3amaca Ha
MEKITPOMBIBOYHBIH MTEPUO/IT.

s HeoborpeBaeMBIX ydacTKOB TpyO u3 cramm Mapok 12X1MO®, 12X2M®CP u 12X2MOB,
COEAMHSIOINX TPYOBb! IOBEPXHOCTH HAarpeBa M3 ayCTEHUTHOM CTaIM C KOJUICKTOPaMH U3 JETUPOBAHHON CTalH,
JlomycKaercs TeMrepaTtypa cteHku 10 600°C.

3HadeHue MPHUOaBKU ¢, I pecypca 10° 4 KOIDKHO IPHHIMATHCS MEHHMATBHBIM H3 YCITOBHIL:

TIpU TeMIepaType HapysKHO# mosepxHocTH ¢ <([7]-40)°C
01+C220’5 MM;

TpH TeMIIepaType cornacHo ycnosuio ([1]-40)°C<t <[/]
cl+c221,0 MM.

Hns oborpeBaeMbIX YIIEPOAMUCTHIX TPyO oOiiero HazHaueHHs (Hampumep, u3 crand Mapku Cr3)
npubaBka ¢,, IOIKHA NIPUHUMATBCS HE MeHee 0,4 MM HE3aBHCHMO OT TEMIIEPATyPhl CTCHKH, MAPKU CTAllH U

KaTeropuy KauecTBa.
Jna cranu mapku 12X18HI12T npu cxxuranuy BBICOKOCEPHUCTBIX M CEPHUCTHIX Ma3yTOB U JUIA cTajel
Mapok 12X1IM®, 12X2MOCP u 12X2M®b npu ckuraHud 3CTOHCKHUX CJAHIIEB JOMYCKAETCS TeMmIeparypa
Hapy>KHOI MOBEPXHOCTHU JieTajieil BhIle JOMYCTUMOM, HO He 0ojee 3HaueHHUI TeMIiepaTypbl, YCTaHOBICHHBIX
JUISL OCTaJbHBIX YHEPTeTUYECKUX TOIUIUB, MPU YCIOBHH YBEIHYCHHUS 3HAYCHUS MPHOABKU c,, Ha 0,5 MM B

nepBoM ciydae ¥ Ha 0,3 MM Bo BTOpoM Ha Kaxkaple 10°C nmoBbIIIeHNs TEMIIEpaTyphI.

Jlnst pecypca aKcIumyatanuu MeHee 10° 4 3HAueHHe TIPUOABKH ¢,, K (paKTHICCKOH TONILMHE CTCHKH

JIOTTyCKAETCs IPUHAMATH IPOIOPIMOHATBHO OTHOMIEHHIO JAHHOTO pecypca K pecypey B 10° u.

I[Ipu BeIOOpEe pacdeTHOW TemmepaTypsl HApY>KHOW TIOBEPXHOCTH TpyO DJKPaHOB KOTJIOB
CBEPXKPUTHUYECKUX TMApaMeTpOB CIEAyeT VYYWTHIBATH TIOBBINICGHWE JOTOW TeMIepaTypel B TEUYCHHE
MEXIPOMBIBOYHOTO MTEPHO/IA.

s TpyO, HaXOASMIUXCS B TEIUIOM SIIUKE SHEPTEeTHYECKOTO KOTJIA, 3HAYCHUS TPUOaBKU C,, MOIDKHEI

MpUHUMATECS paBHbIMH 0,5 3HaueHMA, ONpENeNsieMoro [uis o0orpeBaeMbIX TpyO HpH TOH K€ pacueTHOU
TEMIIepaType Hapy>KHOH MOBEPXHOCTH.

Pacuernas Temneparypa cTeHOK TPyO B TEIUIOM SIIMKE IOJDKHA NMPUHUMATHCS PaBHOM TemIiepaType
paboueii cpeipl ¢ y4eTOM HEpaBHOMEPHOCTEH ee pacipeaeieHusI.

1.5.8. Ilpu BBIYMCIEHUH W H3MEPEHMM TONIIMHBI CTEHKH B JOKYMEHTALMIO CIEAYEeT 3allMChIBAaTh
3HaYeHue ¢ okpyrienueM a0 0,1 mm.

2. lonyckaemMoe HaNpsiKeHHe

2.1. Ilox HOMHUHAIBHBIM JOMMYCKAEMBIM HAINPSHKEHUEM [ ] CiIeyeT TOHUMaTh BETTMUNHY HATPSKEHHUS,
UCIONb3YEMYIO Ul ONPEAETICHUS PACUETHOW TOJINMHBI CTEHKH AETald WIN [OIyCTUMOIO IABJICHUS IO
IIPUHATHIM HUCXOAHBIM JaHHBIM U MapKe MeTaJlia.

[IpuBenennsle B HacTosmux Hopmax nomyckaemble HampspKeHMS M YKa3aHMs 110 UX BbIOOpY
NPUMEHHMBI TIPU  HCHOJB30BaHUSH METaIOB M 1oiy(haOpukaToB, KOTOpble paspemieHsl [IpaBumamun
roCropTexHaa3opa.

YpOBeHb pacyUETHBIX XapaKTEPUCTHK HCIMOJB3YEMBbIX METAJIOB M IMONy(PaOpUKaTOB MOJKEH OBITH
MOATBEP)KJCH CTAaTUCTUYECKOW O0OpaOdOTKOW MAaHHBIX HCIBITAHWH, MEPHOANYECKUM KOHTPOJEM KadecTBa

02.09.2025 Cucrema TAPAHT 6


https://internet.garant.ru/document/redirect/3100000/0

HopMbl pacyeTa Ha NPOYHOCTL CTaLMOHApPHBLIX KOTIOB M TpybonpoBoaoB napa v ropsidert sogbl P 10-249-98

MPOAYKIMA HE pEeXe OMHOTO pa3a B 5 JET W TMOJIOKUTENBbHBIM 3aKII0YCHHEM CIEIUaTU3NPOBAHHON
Hay4YHO-MCCIIEZIOBATENbCKON OPTaHN3aIllii B COOTBETCTBUH ¢ TpeboBaHusaMu IIpaBui rocroprexHaazopa.

2.2. HomuHanbHBIE NOIyCKaeMble HANPSDKEHMS ISl KaTaHOM WM KOBAaHOW CTalld MapoK, LIMPOKO
HCIIOJIb3YEMBIX B KOTJIaX U TpyOOIpOBOIax, CieayeT NpuHuMaTh o 1abn. 2.1-2.5.

Jns mpoMeXyTOUYHBIX 3HA4YeHHH pecypca SKCIUIyaTalldH, YKa3aHHBIX B TaOiuoax, 3HaueHHE
JOIMYCKAaeMOI0 HANpPSKEHUS! pa3pelIaeTcsl ONpenesaTh JUHEWHOHW HHTepHossiuueidl OnmkalnxX 3HAYeHUH
MeXny pecypcamu ¢ okpyriaenreM 1o 0,5 MIla B MEHBIIYIO CTOPOHY, €CIIM pa3HULA MEKIY STUMH 3HAUYEHUSIMH
He npeBbimaeT 20% ux cpenHero 3HaYeHUs. B ocTanbHBIX cilydasx JOJKHO MPUMEHATHCS "norapudmudeckoe”
HMHTEPIIONNPOBAaHUE. ODKCTPANoNALUs 3HAUYEHUM AONMyCKaeMbIX HampspkeHuil ans pecypca menee 10(4) He
JomycKaeTcs 0e3 COrJIacoBaHMsI CO CIEHUATU3UPOBAHHBIMU HayYHO-HCCIIEA0BATEILCKIMHU OPTraHU3alUsIMH.

Jomyckaemple HamnpspKeHMsT A7 CTajlell WHOCTPAaHHBIX MAapoK, JOMYIIEHHBIX K TNPUMEHEHUIO
I'ocroprexunanzopom Poccun, JTOJIKHBI YCTaHaBIUBATHC CHeIMaTN3UPOBAaHHBIMU
HAY4YHO-HCCIIeIoBaTeNbcKUMU opranmnzanusamu. st cranm 2.1/4 CrlMo (10CrMo910 ans tpy6 mo AWH 17175
u st ucta o JJMH 17155) moryT OBITh MCTIOIB30BaHBI 3HAYCHHS TOITYCKaeMBIX HANPSKEHUH, TPUBEICHHBIC
B Tabn. 2.6.

Ta6nuua 2.1

HoMunanbHble 1omyckaemMble HANPSKeHUs [ ] A9 yriepoaucToi 1 MapraHuoBUCTOM cTajel, He
3aBHCSLIME OT pac4eTHOro pecypca, Mlla

t, °C Mapxka cramu

Ct2kn Ct3kn Ct2cm, Ct3cm, Crérc, C3I'mc 22K 14THMA 16I’'HM,

Cr2mc Cr3mc Crdcn 16I'HMA
Ot 20 no 124 133 130 140 145 150 170 180 190

50

150 106 115 112 125 129 134 155 179 181
200 111 100 117 121 125 147 175 176
250 80 102 86 107 111 115 140 171 172
275 102 106 109 135 170 169
300 70 98 103 130 169 167
320 126 164 165
340 122 161 163
350 120 159 161
360 157 159
370 155 157
380 152 154

Tabnuua 2.2

HomuHanbHbIe 10NyCKaeMble HANIPSZKEHUs | ] 1J1M1 yriiepoaucToii u MapranuoBucTtoii craseid, MIla
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t, °C Mapka cranu
08, 10, 12K 15, 15K, 16K 20, 20K, 18K
Pac4yerHslii pecypc, 4
10(4) 10(5) 2x10(5) | 3x10(5) 10(4) 10(5) 2x 10(5) 10(4) 10(5) 2x10(5) | 3x10(5)
1 2 3 4 5 6 7 8 9 10 11 12
Ot 20 o - 130 - - - 140 - - 147 - -
100
200 - 120 - - - 130 - - 140 - -
250 - 108 - - - 120 - - 132 - -
275 - 102 - - - 113 - - 126 - -
300 - 96 - - - 106 - - 119 - -
320 - 92 - - - 101 - - 114 - -
340 - 87 - - - 96 - - 109 - -
350 - 85 - - - 93 - - 106 - -
360 - 82 - 82 - 90 - - 103 - 103
380 - 76 76 71 - 85 85 - 97 97 88
400 73 73 66 60 80 80 72 92 92 78 71
410 70 68 61 55 77 72 65 89 86 70 63
420 68 62 57 50 74 66 58 86 79 63 56
430 66 57 51 45 71 60 52 83 72 57 50
440 63 51 45 40 68 53 45 80 66 50 44
450 61 46 38 35 65 47 38 77 59 46 39
460 58 40 33 29 62 40 33 "4 52 38 34
470 52 34 28 24 54 34 28 64 46 32 28
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480 45 28 22 18 46 28 22 56 39 27 24
490 39 24 40 24 49 33
500 33 20 34 20 41 26
510 26 35
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MpopomxeHue Tabn. 2.2

t, °C Mapxka cranu
16I'C, 0912C 10I2C1, 17T°C, 17T'1C, 15IC
1711y
Pacuetnslii pecypc, u
10(4) 10(5) 2x 10(5) 10(4) 10(5) 2 x 10(5) 10(4) 10(5) 2 x 10(5)
1 2 3 4 5 6 7 8 9 10

Ot 20 o - 170 - - 177 - - 185 -

100

200 - 150 - - 165 - - 169 -

250 - 145 - - 156 - - 165 -

275 - 140 - - 150 - - 161 -

300 - 133 - - 144 - - 153 -

320 - 127 - - 139 - - 145 -

340 - 122 - - 133 - - 137 -

350 - 120 - - 131 - - 133 -

360 - 117 - - 127 - - 129 -

380 - 112 112 - 121 121 - 121 121

400 107 107 95 113 113 96 113 113 96

410 104 97 83 107 102 85 107 102 85

420 102 87 73 102 90 75 102 90 75

430 98 76 63 97 78 65 97 78 65

440 95 68 55 92 70 55 92 70 55

450 89 62 46 88 63 46 88 63 46

460 83 54 38 82 54 38 82 54 38

470 71 46 32 71 46 32 71 46 32

480 60 60 60

490

MpumevaHus:

1.

3aBUCUMOCTHU OT TEMIIEPATYPEI.

Brimie WepThl TipWBeleHBl 3HAUEHUS HANPSDKEHHUH, OIMpeNeNnseMble 10 TMpeAeny TEeKydecTH B

2. 3HAYCHHS JOMYCKAEMbIX HANPSIKEHMH B KOMOHKaX s pecypea 10° 1 2:10° 4, oTMedeHHbIE BbILIE

YCPThI 3HAKOM

nn

, IPHHIMAIOTCS PABHBIMH COOTBETCTBYIOIIMM 3HAUECHHAM B KOJIOHKE 1st pecypea 10° .

3. 3HadyeHHs AOMyCKaeMbIX HaNpsKeHWH, YKa3aHHbIE HI)KE YepPTHl, COOTBETCTBYIOT PabOTe 3JIEMEHTOB
B YCJIOBHSIX ITOJI3YYECTH U ONIPEAEIIEHBI 10 NPEEITy JJIUTEILHON MPOYHOCTH JIJIsl COOTBETCTBYIOLIETO pecypca.

Tab6nuua 2.3

HomunanbHbIe 10nycKaeMble HaNIPsisKeHUs [ ] AJs TensioycroiiunBoii craau, MIla

t, °C

02.09.2025

Mapka cranu
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12XM, 12MX 15XM
Pacuernslii pecype, 4
10(4) 105) | 2x10(5) | 3x10(5) | 10(4) 105) | 2x10(5) | 3x10(5)
1 2 3 4 5 6 7 8 9

Ot 20 go 150 - 147 - - - 153 - -

250 - 145 - - - 152 - -

300 - 141 - - - 147 - -

350 - 137 - - - 140 - -

400 - 132 - - - 133 - -

420 - 129 - - - 131 - -

440 - 126 - - - 128 - -

450 - 125 - - - 127 - -

460 - 123 123 123 - 125 125 125

480 120 120 102 102 122 122 113 103

500 116 95 77 64 119 105 85 76

510 114 78 60 53 117 85 72 62

520 107 66 49 43 110 70 58 50

530 93 54 40 35 97 56 44 39

540 77 43 80 45 35 31

550 60 62 35 26 23

560 52 27

570 42 21

580

590

600

610

620

MpopomnxeHne Tabn. 2.3
02.09.2025 Cuctema F'APAHT 1
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t, °C Mapka cranu
12X1MD 12X2MOCP I5X1IM1®D
PacueTtHslit pecypc, 4
10(4) 10(5) 2x10(5) | 3x10(5) 10(4) 10(5) 2 x 10(5) 10(4) 10(5) 2x10(5) | 3x10(5)
1 2 3 4 5 6 7 8 9 10 11 12
Ot 20 no - 173 - - - 167 - - 192 - -
150
250 - 166 - - - 160 - - 186 - -
300 - 159 - - - 153 - - 180 - -
350 - 152 - - - 147 - - 172 - -
400 - 145 - - - 140 - - 162 - -
420 - 142 - - - 137 - - 158 - -
440 - 139 - - - 134 - - 154 - -
450 - 138 - 138 - 133 - - 152 - -
460 - 136 136 130 - 131 131 - 150 150 150
480 133 133 120 107 128 128 119 146 145 130 123
500 130 113 96 88 121 106 97 140 120 108 100
510 120 101 86 79 115 94 87 137 107 96 90
520 112 90 77 72 105 85 79 125 96 86 80
530 100 81 69 65 95 78 70 111 86 77 72
540 88 73 62 58 87 70 63 100 78 69 65
550 80 66 56 52 80 63 56 90 71 63 58
560 72 59 50 46 72 57 50 81 64 57 52
570 65 53 44 41 65 52 45 73 57 51 47
02.09.2025 Cuctema FTAPAHT
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580 59 47 39 36 59 46 41 66 52 46 43
590 53 41 35 32 53 41 36 60 47 42 39
600 47 37 31 29 47 37 33 54 43 38 35
610 41 33 41 33 28 48 40

620 35 35 43

02.09.2025

Cuctema FTAPAHT
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MpumeyaHus: 1. Beliiie uyepThl NMPUBEACHBI 3HAYCHUS HAMPSHKCHUN, ONPEIESIEMbIC 1O IPECITy
TEKYy4ECTH B 3aBUCHMOCTHU OT TEMIIEPATYPHI.

. 4
2. 3HaueHus JOyCKAaeMbIX HAIPSKEHUI B KOJMOHKaX uis pecypea 10%, 2:10° u 3-10° 4, ormeueHHbIe

BBIIIC YCPTHI 3HAKOM , IPUHUMAIOTCA paBHbIMU COOTBCTCTBYIOIIUM 3HAUCHHUAM B KOJIOHKC JJId peCcypca 105

9.
3. 3HaueHHs JOMYyCKaeMbIX HANPsHKEHUH, YKa3aHHbIE HU)KE YEPThl, COOTBETCTBYIOT paboTe 3JIEMEHTOB
B YCJIOBHSIX TIOJI3y4YECTH U OINIPENENICHBI 10 MPEAETY JTUTENbHON MPOYHOCTH IS COOTBETCTBYIOIIETO pecypca.

Tabnuua 2.4

HomuHanbHbIE 10NIyCKaeMble HANIPSIZKEHUS [ g] AJ1s1 BBICOKOXPOMUCTOM U ayCTeHUTHOM craseii, MIIa
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t, °C Mapka cranu
12X11B2M® 12X18HI12T, 12X18H10T 09X14H19B2bP,
09X16H14B25bP,
10X16H16B2MbP
PacuerHslii pecypc, 4
10(4) 10(5) 2x 10(5) 10(4) 10(5) 2x10(5) | 3x10(5) 10(4) 10(5) 2 x 10(5)
1 2 3 4 5 6 7 8 9 10 11
Ot 20 o - 195 - - 147 - - - 147 -
150
250 - 183 - - 125 - - - 131 -
300 - 175 - - 120 - - - 128 -
350 - 167 - - 116 - - - 125 -
400 - 158 - - 111 - - - 123 -
450 - 152 - - 107 - - - 120 -
500 145 145 145 - 104 - - - 117 -
520 143 134 128 - 103 - - - 116 -
530 141 124 119 - 103 - 102 - 116 -
540 140 115 108 - 102 102 100 - 115 -
550 130 107 100 - 102 100 93 - 115 -
560 121 97 90 101 101 91 87 - 114 -
570 113 87 80 101 97 87 81 - 114 -
580 104 78 72 100 90 81 74 - 113 113
590 95 69 64 08 81 73 68 - 113 109
600 87 60 55 94 74 66 62 112 112 102
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610 78 51 47 88 68 59 55 111 104 94
620 70 47 39 82 62 53 50 111 97 87
630 62 37 31 78 57 49 46 110 &9 79
640 54 27 23 72 52 45 42 110 81 72
650 45 20 65 48 41 38 109 74 64
660 38 60 45 37 103 66 56
670 30 55 41 34 96 59 49
680 50 38 32 88 52 41
690 45 34 28 79 44 34
700 40 30 25 71 37 27
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MpumeyaHus: 1. Beliiie uyepThl NMPUBEACHBI 3HAYCHUS HAMPSHKCHUN, ONPEIESIEMbIC 1O IPECITy
TEKYy4ECTH B 3aBUCHMOCTHU OT TEMIIEPATYPHI.

2. 3HaueHus JOyCKAaeMbIX HAIPSKEHUI B KOJMOHKaX uis pecypea 10%, 2:10° u 3-10° 4, ormeueHHbIe

BBIIIIC YCPThI 3HAKOM
9.

, IPUHUMAIOTCA paBHbIMU COOTBCTCTBYIOIIUM 3HAUCHHUAM B KOJIOHKC JJId peCcypca 105

3. 3HaueHHs JOMYyCKaeMbIX HANPsHKEHUH, YKa3aHHbIE HU)KE YEPThl, COOTBETCTBYIOT paboTe 3JIEMEHTOB
B YCJIOBHSIX TIOJI3y4YECTH U OINIPENENICHBI 10 MPEAETY JTUTENbHON MPOYHOCTH IS COOTBETCTBYIOIIETO pecypca.

Tabnuua 2.5
PekomeHgyemas
HomunanbHble fonmyckaeMble HanpsiKeHus || 1iaa craau 10X9M®B, MIla
t, °C Pacuetnslii pecypc, 4
10(4) 10(5) 2x10(5)
1 2 3 4

Ot 20 mo 150 - 167 -
250 - 160 -
300 - 157 -
350 - 154 -
400 - 151 -
450 - 148 -
470 - 147 147
480 146 146 143
490 145 138 132
500 145 127 122
520 127 108 102
540 109 90 83
550 100
560
570
580 78
590 71 58 53
600 5%
610 62+ 50+
620 60* 48+
630 57+ 45%
640 55% 43*
650 5% 41*
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MpumeyvaHus: 1. Beiie yepThl NpUBEICHBI 3HAYCHUS JIOIYCKACMBIX HAIPSDKEHHH, OMPEIeTsIeMbIX TI0
IIpesieNy TEKY4ECTH B 3aBUCUMOCTH OT TEMIIEPATYPBI.

2. 3HayeHHs JOMyCKaeMBbIX HATPSKEHMIT B KOJOHKax juist pecypea 10* i 2-10° u, orMeueHHbIe BhIIIE

nn

4epTHl 3HAKOM "-", IPUHIMAIOTCS PABHBIMU COOTBETCTBYIOIINM 3HAYEHHAM B KOJIOHKE JUIs pecypea 10° u.
3. 3HaueHHs JOMYyCKaeMbIX HANPsHKEHUH, YKa3aHHbIE HU)KE YEPThl, COOTBETCTBYIOT paboTe 3JIEMEHTOB
B YCJIOBUAX IOJI3YYECTHU U OIPEJEIIEHBI 110 MPEIEITy JIUTENbHOW IPOYHOCTH ISl COOTBETCTBYIOLIETO pecypca.
4. 3HaueHHs JOIMyCKaeMbBIX HANPSHKEHWHA CO 3HAKOM * MOJydeHBI SKCTPANOJSAIHMEd C MaibIX IO
BpeMeHH 0a3 NCTIBITAaHNUH 1 TOJDKHBI OBITh OTKOPPEKTHPOBAHBI C y4eTOM TpeboBaHuit nogpasaena 2.1.

Tab6nuua 2.6

HomunanbHble 10nmyckaeMble Hanpsi:keHus Ajst craau 2 1/4 Cr1Mo (10CrMo910) Ha pacueTHBIIi pecypc

10°y

t, °C [curma] , MITa t, °C [curma] , MIIa
20-100 180 480 123

200 163 500 96

250 160 520 73

300 153 540 53

350 146 560 38

400 140 580 28

450 133

2.3. Jlna crasnei Mapok, He MPUBEACHHBIX B Ta0N. 2.1-2.4, u 11 Ipyrux METaUIOB, JOMYIIECHHBIX K
npuMeHeHuto ['ocroprexHaa3opom Poccun, HOMHHAJIBHOE OIMYCKAeMOE HANpPSHKEHHE CIeAyeT NPUHUMATh
paBHBIM HaWMEHBIIEMY W3 NPUBEACHHBIX B TabOn. 2.7 3HaueHHUil, MOJYYCHHBIX B pE3yJIbTaTe JCICHUS
COOTBETCTBYIOIICH PACUETHOH XapaKTEPUCTUKU HMPOYHOCTH METalla MPH PACTSHKEHHU Ha COOTBETCTBYFOLIHI
3amac MPOYHOCTH 10 JTAHHOW XapaKTEePUCTHUKE.

ITpu BBINOTHEHUH KOHTPOJBHBIX PACUYETOB JIeTalei, U3roTOBICHHBIX U3 cTanu 12XM®, nomyckaercs
MCIIONIb30BaTh 3HAYCHUSI JIOIYCKAEMbIX HANPSHKCHUH, NPUBEICHHBIX B TA0M. 2.1-2.4. s cramu 12X1MO.

2.4. B Kka4ecTBe pacyeTHBIX XapaKTEPUCTHUK MPOYHOCTH METAlIA CICAyeT IPHHUMATD:

BPEMCHHOE CONPOTHBICHHE NPH PACTSIKCHUH 5

Tpejie]l TeKY4eCTH . WM yCIOBHBIH NPENEN TEKYUECTH 5, » G,

i i (&} (¢} (6} (&} :
YCJIOBHBIM NPEACIT AJTUTCIBHOU IPOYHOCTHU 104762 2105762 22105762 °23-10° /¢ 2

YCIIOBHBIH IIPEIEIT MON3YIECTH O 05/, -

3HaueHus XapaKTCPUCTUK Op> Opy CICay€eT MpUHUMATh PaBHBIMU MUHUMAJIbHBIM

> Opo1> Oyt
3HAQUYCHUSM, YCTAHOBJICHHBIM B COOTBETCTBYIOIIMX CTAaHIAPTaX WM TEXHUYECKUX YCIOBUAX ISl MeTajuia
JIAHHOU MapKH.

3HayeHHs] XapaKTePUCTUK Sit70 %165740 105700 C3-105/¢ B /105, CI€AYET NPUHUMATh PaBHBIMU
CpeAHMM 3HAYEHHUSM, YCTAHOBJIEHHBIM B COOTBETCTBYIOIIMX CTaHAApTaX WM TEXHUYECKHX YCIIOBUAX IS
MeTaJljla JAaHHOW MapKH.

Tab6nuua 2.7

(I)OpMy.]'[I)I AJIs1 onpeae/JicHUsl HOMUHAJBHOI'O JOIMYCKAEMOT'0 HANTPAKCHUSA [0], HE 3aBHUCHAIICIO OT

pacueTHOro pecypea, WM JJisi pacdeTHoro pecypea 10° u
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Marepuan Qopmyna
1 2
Yraeponucrast ¥ TeIIOyCTOHYMBAs CTaNb . |0 Tozr S Cywth
24 1,57 1,57 1,0
2
AycTeHMTHAs XPOMOHHKENEBAS CTAMb S5 Sy i Suwen
30 1,5 7 L5 1.0
UYTYH ¢ 1APOBUAHLIM IPADUTOM NIPH S Sez
8. > 12 % nociie OTXHIa 4,8" 3,0
OkoH4aHue TabnN. 2.7
1 2

YyryH ¢ naacTUHYATHIM rpaUTOM, KOBKHM
YyryH ¥ YYTYH C IUAPOBUAHBIM rPaUuTOM
npu 6,< 12 % :

w

nocJje OTXHra Ss
7,0
3
6e3 oTxHUra Sp
9.0
6,' o c Gy
Menp n MenHble CTUIaBbl Sp O _10'fr
3,524 1,5 1,5

*(1) Hdnst yriaepomucTod W TEMNIOYCTOWYMBOW CTaM TOBBIICHHON MPOYHOCTH (6B>490 Mlla u
MHHHMAIbHOE OTHOCHTENBHOC yInnHeHHe §.<20%) 3amac mpOYHOCTH MO MpEAety TEKYy4ecTH CIeIyer

yBennuuTh Ha 0,025 Ha KaXKIIbIiA TPOIIEHT YMEHBIICHHUSI OTHOCUTEIHHOTO yIinHeHus Hinke 20%.

*(2) XapakTepuUCTHKH MPOYHOCTH JTOJDKHBI OMPEAEIATHCSA 0€3 ydeTa TePMHUIECKOTO W MEXaHUIECKOTO
YOpOYHEHHs. YCJIOBHE HEMPUMEHHMO sl JAeTaneid, B KOTOPBIX HEIOIyCTHMa IUTacTHYecKas JeopMarus
(pmantel, mmmTeKK). JomyckaeTcs UCTIONh30BaTh MUHUMAIIBHOE 3HAYEHUE YCIOBHOTO Tpe/eia TEKy9IeCTH pH
ocratouHoi aedopmanuu 0,2% c 3amacom 1,15.

*(3) IIpu pacuere Ha U3rud AOMyCKaeMble HANPsDKEHUS TPUHUMAIOTCS] yMEHbIIEHHBIME Ha 50%.

*(4) YcnoBue UCTIONB3YETCs, €CIM B CTaHAApTaX WM TEXHUYECKUX YCIOBHSAX Ha METAJI OTCYTCTBYIOT

(&}
rapaHTUPYCEMbIC 3HAYCHUA Oy’ CI/IFMal,O/t, 10°/¢

OTKIJIOHEHUs XapaKTEepUCTUK B MEHBIIYIO CTOPOHY JOMyCKaloTcst He Oosee ueM Ha 20% oT cpeaHero
3HAYECHMUS.
JlomyckaeTcst UCTONB30BAHUE G, BMECTO G, €CITH B CTAHJAPTAX MM TEXHHYCCKUX YCIOBUAX HA

MCTaJIJI HOpMUPOBAHbI 3HAUCHUA Oy " OTCYTCTBYIOT HOPMUPOBAHHBIC 3HAYCHUA Coo'

YpOBEHb PACUCTHBIX XAPAKTCPHUCTHK HCIMOJB3YEMbIX METAJIOB M MONy(PaOpUKATOB OKEH OBITh
MOJTBEPIKJICH CTATUCTUYCCKOW 00pabOTKOW MaHHBIX HCHBITAHWH, MEPHOJANYESCKAM KOHTPOJEM KadecTBa
MPOAYKIMH U MOJOKUTETBHBIM 3aKTFOUECHHEM CIICIIHATM3HPOBAHHON HAYYHO-HCCIIE0BATEIBCKON OpraHu3aI[iu
B COOTBETCTBUH ¢ TpeboBanusamu [IpaBuil rocropTexHaazopa.

2.5. Jlns cTambHBIX OTIMBOK HOMHWHAIBHOE JOMYCKAaeMOE HANpsDKEHHE CIeAyeT MPHHUMATH PaBHBIM
CIIETYIOIINM BEJINYNHAM:

85% 3HaueHMil JOIMYCKAEMOTO HAMpPsDKEHHS, OIpPEAeIEHHOT0 coridacHo Tabn. 2.1-2.4  nmus
OMHOMMEHHOW MapKM KaTaHOW WM KOBAaHOW CTald, €COM OTJIMBKHA IIOJBEPraloTCsA  CIUIOITHOMY
HepaspylIaieMy KOHTPOIIO;

75% ot ykasaHHbIX B Tabn. 2.1-2.4. 3Ha4yeHW#, €CIM OTJIMBKH HE IOJIBEPraiOTCs CIUIOMIHOMY
HepaspylaneMy KOHTPOJIIO.

2.6. JInst cTanbHBIX JeTaneli, paboTAIONIMX B YCIOBHSX MOJI3YYECTH NMPU Pa3HbBIX 32 PACUETHBIA pecypc
PACUCTHBIX TEMIICPATYpax, 3a JOIYCKAaCMOC PaspeliacTCs HPUHMMATh HANPSUKCHHE [] , BBIMMCICHHOE 1O

hopmyie
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o
1

o] - n
m
n
m
v ( ol
f— _— 2
To G] i
1
i€ g, 1, - T, - AIATEIBHOCTH IEPHOJIOB SKCILIyaTAalMH JCTajei ¢ TeMIEpPaTypol CTEHKH
COOTBETCTBEHHO tl, tz, vee tn, q;
[(5]1, [0]2, ces [(5]n - HOMUHAJIbHBIE JOIyCKAE€MbIE HANPSIKEHUS JJI PACUETHOIO pecypca IpH

TeMIeparypax tl, tz, - tn, MllIa;

n
T~ ZTi - 00IUH pacdeTHBIN pecype, U;
1

m - MI0OKa3aTelb CTENEH! B YPaBHEHUH [UIUTENBHON MPOYHOCTH CTAJIH.

Jnst yrinepoaucThIX, HU3KOJIETHPOBAHHBIX XPOMOMOJIMOJCHOBBIX M XPOMOMOJIHOACHOBAHAINECBBIX, a
TaK)Ke AayCTEHUTHBIX CTajed JomyckaeTcs npuHMMarb m = &. Ilepuoxmpl 3KcrulyaTallud OpHU  pa3HOH
TeMIepaType CTEHKH PEKOMEHAYeTCs IPUHUMATh 110 MHTEepBasiaM Temreparypsl 5 uiu 10°C.

Onpenenenue SKBUBAJICHTHBIX HANPSHKEHUH 1O NMPUBEIEHHON YIIPOIIEHHON METOIMKe peKOMEHIyeTCs
NpUHUMATh A7 MHTepBajia temneparyp He Oosee 30°C. [Ipu HEOOXOIUMOCTH ONpeneNeHus] SKBUBAJICHTHBIX
JIOITyCKaeMBbIX HaNpsHKeHUH IS HHTepBasia Temnepatyp 6osiee 30°C crnemyeT UCTIONB30BaTh CpeiHee 3HAUCHHE
TIOKa3aTelisi CTETICHN COTJIACHO JTaHHBIM JKCIIEPUMEHTAIBHBIX UCCIISIOBaHNN ¢ 0a30i ucneiTanmii He MeHee 0,1

oT pecypca, Ho He Menee 10* .

2.7. PacyerHbIe XapaKTCPpUCTUKKU HNPOYHOCTH W HOMUHAJIBHBIC IOOITYCKACMbIC HAIPSXKCHHA CICAYCT
MIPUHUMATS JUTSL PACYETHBIX TEMITEPATYp CTEHKH, ONPECTICHHBIX coracHo M. 1.4.

2.8. Ilpu ompemeneHUN IOIMYCTUMOM BEIWYMHBI NMPOOHOTO MaBIIEHUS MIOIyCKacMoe HamNpsDKCHHE
JOJDKHO TIPUHMMATRCS corilacHo Tabn. 2.8.

Tab6nuua 2.8

‘I)OpMyJ]bl AJisg onpeaeJIeHUs JOMYCKAEMOro HANPSAKEHUs MPU BbIYMUCICHUH ﬂp06HOF0 JAaBJICHUSA

Marepuan o dopmyna
VYrepoaycras, TerIoycToMYMBast M ayCTEHUTHAS So2
crasb (KaTaHas ¥ KoBaHasi) 11
CranbHbple OTIMBKHY Oo2
L4
*
OTIMBKY K3 YyTYHA C IapOBUIHEIM rpadUTOM Oz Oo
b}
pu 8, > 12 % 2,4 15
OTIMBKHU H3 YyTyHA C IUTAaCTHHYATHIM rpadputoM, U3 | Sz
KOBKOTO 4yT'yHA M YyTYHA C IIapOBUAHBIM rpadurom | 3,5
mpu 5, < 12 %
X
Mens v MeTHBIE CTUIABH s Cyont
2,0° L1

* YcnoBre UCTIONB3YETCsl, €CIH B CTAHAAPTaX WIM TEXHUYECKUX YCIOBUAX Ha METAT XapaKTePHCTHKH
HOPMHPOBAHBI.
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2.9. Ilpu pacuere cCTanmbHBIX JAeTajei, pabOTalOMMX IO HAapyKHBIM JaBICHHEM, JIOIYCKaeMoe
HaTpsDKEHUE JIOJDKHO OBITH YMEHBIIEHO B 1,2 pa3a 1Mo CpaBHEHHUIO CO CITydaeM, KOTa UCIOIb3YIOTCS (POPMYJIBI
pacdera 1o BHyTpEHHEMY JTaBJICHUIO (HAIIpUMep, I T5IMOTapHEIX TPYO).

Tab6nuua 2.9
PekomeHayemas

HoMHHAILHBIE J0MyCKAeMbIe HANPSKEHNUS [ 5] 171 pacueTHOro pecypea 4-10° u

t, °C Mapxka cranu
20 12MX 15XM 12X1Md 15XIM1d

1 2 3 4 5 6
360 103 - - - -
380 83 ] ] i ]
400 62 - - i -
410 57 ] ] i ]
420 51 - - i -
430 45 ] - i ]
440 39 ] - i -
450 35 ] - 138 i
460 30 123 125 125 150
470 25 104 115 115 125
480 21 85 08 103 110
490 i 75 82 92 100
500 i 63 68 83 92
510 i 48 58 76 84
520 i 37 46 66 75
530 i 31 35 59 67
540 i - 28 53 60
550 i ] 20 48 54
560 ] ] - 43 49
570 i ] - 38 44
580 i ] ] 34 40
590 i - - 30 36
600 i ] ] 27 3

3. MGTO,Z[LI OIMPCACIICHUS TOJIIUHBI CTCHKH 3JICMCHTOB, paGOTa}OHII/IX 0 BHYTPCHHUM NAaBJICHUEM

3.1. YciaoBHBIE 0003HAYECHHUSA

3.3.1.# B Hopmax mpuHSTHI YCIIOBHBIE 0003HAYEHUS, TIpeACcTaBIeHHbe B Tabn. 3.1.
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Tabnuua 3.1
CHuMBOII HazBanue Ennnuna
HU3MEpEeHMUS
1 2 3
D BayTpenHuil nuaMerp pacueTHOU aeTanu MM
D a Hapy>xHbIi1 1uaMeTp pacyeTHOU AeTanu MM
D m Cpennuil tuaMeTp pacyeTHOU AeTalu MM
¢bu PacueTHblif K03)QUIMEHT TPOYHOCTH -
¢u d KoaddumueHT npouHOCTH MpH 0CITA0JICHHHA OTBEPCTHIMH -
¢u_c Koa¢ddumment npounoctu npu ocnadieHUN OTBEPCTUSIME C YIETOM -
YKpETIeHUs
bu_w Koaddumnment npounoctu npu ocnabIeHIH CBAPHBIMU COETUHEHUSIMHI -
s 0 MuHuManbsHast pacdeTHast TOJIIUHA CTeHKU 6e3 nmprubaBok npu ¢u = 1,0 MM
[Henbra [IpenenbHOE MUHYCOBOE OTKJIIOHEHHE IO TOJIIIMHE CTEHKH JETall %
d JluaMeTp oTBepCTHS B pacueTHOH aeTanu MM
[p] Jomyctumoe pabouee aaBieHUE MlIla
t m Temmeparypa paboueii cpenbl (TSI HACHIIIICHHOTO TTapa MPUHUMAETCS TTPH °C
pacyeTHOM JaBJICHIH )
Henbra t [IpeBbiienne Temmneparypsl padoueli cpeibl, IOCTyNaloUIel B KOJIEKTOP °C
W3 OTZIENIbHBIX 3MEEBUKOB, HaJl CPEJIHEN €€ TEMIIEPATypOM; 3TO
MIPEBBIIICHNE CBA3aHO C PEXUMHBIMHU U THIPOJMHAMUYECKIMHU YCIOBUSAMHU
paboTHI KOTJIA
R Paanyc KpuBHU3HBI OCH KPUBOJIMHEHHOTO KOJUIEKTOPa MM
curma IIpuBeneHHOE HANIPSIKEHUE OT BHYTPEHHETO JaBICHUS Mlla
s Ri(i=1,2,3) |Pacdernas TonmumHa CTCHKH KOJICHAa Ha BHEITHEH, BHYTPEHHEH U MM
HEUTpaIbHOW CTOPOHE COOTBETCTBEHHO
D amax,D a | MakcuMalIbHBII U MUHUMAJIbHBII HAPYXKHBINA JUAMETP CEYCHUS KOJICHA MM
min COOTBETCTBEHHO
a OBaJbHOCTH MONIEPEYHOTO CEUEHUS KOJIeHA: %
D amax -D_amin
a=2 100
D amax+ D _amin
Ki(i=1,2,3) | TopoBblii ko3 duueHT koiaeHa -
Y i(i=1,2,3) | Koapdumnuent hopmsl koneHa -
h BricoTa BBITYKIION 4acTH SJUTMITHYECKOTO MIIH MOTYC(HEpUIECKOTO MM
(monymapoBoro) IHUINA IpY HOMUHAIBHOM BHYTPEHHEM JIHaMETpe
h a BeicoTa BeITyKII0H 4acTH NOTyChEepUUECKOro AHUINA TP HOMUHAIBHOM MM
Hapy>KHOM JIUaMeTpe
1 JtnHa TUITMHIPUYECKOTO 00PTa BBIMYKJIOTO AHUILA UM PACCTOSHUE OT MM
OCH CBapHOTO I11Ba J0 INIOCKOTO JTHUIIA
s i HoMuHanbpHas TONIIMHA IIOCKOTO JHUIIA WK KPBIIIKY (3arIyLIKH) B MM
IJIOCKOM 4acTH
s 1R PacyeTHas ToNIIMHA MJIOCKOTO AHUIIA WM KPBIIIKY B TUIOCKOW 9acTH MM
s 2 TomnmuHa TIIOCKOTO JHHINA B MECTE KOJBIIEBON BBITOUKH Y TIEpEX0a K MM
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HWIWHIPUYECKON YacTh

s 3 TonmmHaa KPILKY 110 YYaCTKy ACHCTBHS YCHIINS OT OOTOB (IUMUJIEK) MM
D k PacueTHbIil [uamMeTp KpBIIIKU MM
Db JlnaMeTp OKpy>KHOCTH IICHTPOB OOJITOB KPBITITKA MM
Du CpenHuit tuaMeTp NpOKIAJKH YIJIOTHEHUS KPbIILIKH MM
r BuyTpeHHui paguyc 3aKpyrieHus MM
n JnHa B cBeTy 0OJIBIIEro AMaMeTpa OBaJbHOM MIIOCKOW KPBIILIKU HITH MM

OombIIeH CTOPOHLI B CBCTY MPAMOYTOJIbHOTO JHHUIIA UJIN KPBIIIKA

m JlMHa B CBETY MEHBILIETO IUAMETPA OBAIIbHOM MIIOCKOM KPBILIKU MIIU MM
MEHBIIIEN CTOPOHBI B CBETY MPSAMOYTOJBHOIO THUINA WA KPBIIIKU

Y Koaddunuent, yauTeIBarouii OTHOIIEHUE CTOPOH OBAIBHOMN HITH -
MPSIMOYTOJIEHOM KPBIIIKU
K m Koaddumuent, xapakTepu3yonmii THIT KPBIITKA -
K Koaddunuent, xapakrepu3yromuii THIT JTHHAIIA -
K 0 Koa¢ddunment, yanuteiBaromuii ocnabieHue JTHAIA OTBEPCTHIMU -
Cymmad i CyMMa auamMeTpoB OTBEPCTUN WM UX XOPJ B IUAMETPAIbHOM CEUEHUU MM

KpyTrJioro mjioCKoro JHumia

3.2. Inauuapuyveckne 6apadaHbl U KOJJIEKTOPHI

3.2.1. Pacuer TONIIUHBI CTEHKH

3.2.1.1. HomuHa/bHAS TOJIIMHA CTEHKH obeuaek Oapabana (KopIryca KOTJA) WM ITMIIHHIPHUICCKOM
YacTH KOJUICKTOPA JIOJKHA OBITh HE MEHEEe ONpeIeTICHHON 10 popmMylie

s=sR+c,
Sp= —PD
rae g~ €CJIA PacyeT BBINOJHAECTCS 110 HAPYKHOMY JIMAME u
A€ °R 2(p[0]+p > p 197 YA TPy,
__pb,
SR= 2(PIGI —p €CIIA pacyeT BBINOJIHACTCSA [0 BHYTPEHHEMY THAMETPY .

DopMyITBl IPUTOIHBI TIPH COOMIOCHUH CIIELYIOIINX YCIOBHMA:
111 6apabaHOB U KOJUIEKTOPOB, COAEPIKAIIUX BOY, MaPOBOISHYIO CMECh MJIM HACHIIICHHBIN Hap:

S S
Da 5072 NIIn Da SO,3 N

JUTS. KOJJIEKTOPOB, COJIEPIKAIMX ITepEerpeThIil map:

s—C
D

a

<025 .

R
JUisi KpHBOJMHEHHBIX M TOPOBBIX KOJUICKTOPOB TPH 7y <5 pacueT TOJNIMHBI CTEHKH JIOIKEH
a

MPOU3BOJUTHCS € yueToMm M. 3.3.2.
3.2.1.2. PacyerHbie KOOGOUIMCHTBI MPOYHOCTH (p 0Oe4acK OapabaHOB M LWIMHIPHYCCKOH HacTH
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KOJUIEKTOPOB ¢ OTBEPCTHSMHM U (MJIH) CO CBAPHBIMHU COCAMHEHUAMHU CIEAYET ONPECIIATh COrjlacHO pasaeny 4.

3.2.1.3. [Insa 6apabaHOB, M3rOTOBISIEMBIX U3 JMCTOB Pa3HOM TONIIWHEI U COSTUHSIEMBIX MPOIOTHHBIMU
IIBaMH TIPH CTBIKOBKE JIFICTOB II0 COBMAJCHUIO CPEIHHX IHAMETPOB, pacyeT TOJIIMHBI CTEHKH OJKEH
MIPOM3BOAUTHCA IJIS KaXKIOTO JIUCTA C YUYETOM UMEIOIINXCS B HEM OCIIa0JIeHUH.

[Ipu CTBIKOBKE THCTOB pa3HOW TOJNIIMHBI MO BHYTPEHHEMY AWaMETpy TpeOyeTcs AOMOIHUTEIHHO
IIPOBEPUTHh MECTHBIE HAIIPSKEHUSI B MECTE CTHIKA JINCTOB 10 METOJIMKE pacdeTa Ha MPOYHOCTh, COTIIACOBAHHOM
CO CIEIMATU3NPOBAHHBIMU HAYYHO-HCCIIEI0BATEILCKUMU OPTaHU3AIUSIMH.

3.2.1.4. CymmapHas npubaBka ¢ J0/DKHA MPUHUMATECS coriacHo pasaeny 1.

s obeuack OGapabaHOB M KOJUIEKTOPOB, CBAPUBAEMBIX M3 JIMCTA, a TAKXKE KOBAHBIX C MOCIECAYIONICH
MEXaHUYECKOW 00pabOTKOM ITPY HOMUHAJILHOW TOJIIIMHE CTEHKU Oosiee 20 MM JI0MTyCKAaeTCsl MPUHUMATh c11=0

. Ecan man6omneiree MHHYCOBOC OTKJIOHCHHC 1O TOJIIWHEC JIUCTA MPCBLIIIACT 3%, TO B HpI/I6aBKC 611 CJICOyCT

YUYECTb 3TO MPEBHIILICHHE.
Jist KOJIEKTOPOB, H3TOTOBIACMBIX U3 TPYO, MPUOABKa ¢ JOJIKHA ONPEACIATECS 1O popmyIie

A A
crm(”m)%e :

€CJIM HCM3BCCTHA HOMUHAJIbHAA TOJIHMHA CTCHKH, U I10 Q)opMyne

_A
5P

1007 0

€CJIM HOMHHaJIbHad TOJIIMHA CTCHKU U3BCCTHA WJIN MPEABAPUTCIIBHO IPUHATA.
s oOeuaek GapabaHOB U MPAMOJUHEHHBIX KOJIJICKTOPOB ¢,=0.

J1s1 KpUBOJIMHENHBIX KOJUIEKTOPOB IIPU R/DaSS 3Ha4YeHUE MPUOABKH ¢,, AOIKHO TIPMHUMATBLCS TaK

JKe, KaK JUIsl KOJIEH.
Hnst obevaex OapaGaHOB U3 CTaU MOBBIILICHHOW POYHOCTH MPH 032550 Mlla u paboueM naBieHUH

6onee 8 MIla mpubaBKa ¢ J0/KHA NPETYCMATPHBATE BO3MOXKHOCTD yaJCHHs KOPPO3HOHHO-YCTAIOCTHBIX

nedexToB 0e3 3aBapKH; OHA MPUHUMAETCS] B 3aBUCHMOCTH OT YCJIOBHH M OIBITA SKCIUTyaTallMy KOTJIa JaHHOTO
TUNA, 4YTO JO/DKHO  COIJIACOBBIBATHCS ~ CO  CHEHMANM3HPOBAHHBIMHU  HAy4HO-HCCIIEOBATEILCKUMHU
OpraHu3aluysAMH; 3Ha4eHHWEe NPHOABKH NODKHO ObIThb He MeHee 5 MM. llpubaBka MeHee 5 MM moikHA
COTJIACOBBIBATHCS CO CHENHATM3UPOBAHHBIMU HAYYHO-HCCIIEI0BATEILCKUMH OpraHU3aIisIMH.

3.2.1.5. I1pu BEIOOpE HOMHHAIBHOW TONIMHBEI CTEHKH HEOOXOAMMO YUUTHIBATD CIIEAYIOIIEe:

HOMHUHAJIbHAs TOJIIMHA CTCHKH OapabaHa WK KOJUIEKTOpa, U3TOTOBIISIEMBIX M3 JIUCTA, TOJDKHA OBITH HE
MeHee 6 MM; JOMycKaeTcs Uil KOTJIOB MapONpOU3BOIUTEIBHOCTEIO MeHee | T/4 mpu pabodyeM NaBICHUH HE
oonee 0,5 MIla nprHUMaTh HOMUHATIBHYIO TOJIIIMHY CTEHKH HE MEHee 4 MM;

HOMHHAJIbHAsI TONIIMHA CTEHKH KOJUIEKTOpa MpPH M3TOTOBJICHWHM W (DaKTH4ecKas TOJNIIMHA CTEHKH
KOJUIEKTOpa MpPU JKCIUTyaTallMH JOJDKHBI OBbITh HE MEHEee 3HA4YCHWi, ykaszaHHbIX B Tabn. 3.2, HO He MeHee
3HA4YEHUH, IOTy4YEHHBIX B PE3yJIbTaTe PACUeTOB HA IIPOYHOCTD;

Ta6nuua 3.2
S, MM D a, mMm
<51 <=170 <=90 <=108 > 108
[Ipu n3roroBaeHUN 2,5 3,0 4,0 4,5 5,0
[Ipu sxcruTyaTanuu 2,0 2,4 32 3,6 4,0

TOJIIIUHY CTCHOK 6apa6aHOB U KOJUICKTOPOB, K KOTOPBIM HNPHUCOCAUHAIOTCIA TPY6LI npyu nomouin
Pa3BaAJIbIOBKU, pCKOMCHAYCTCA IMIPUHUMATh HE MCHEC 16 MM; IPUMCHCHUEC CTCHOK TOJIIIUHON MEHEee 13 MM He

JIOTTYCKaeTcs,

TOJIIIMHA CTEHOK 00OTrpeBaeMbIx 0apaOaHOB M KOJUIEKTOPOB 03 M30JSIIMU JOJDKHA OBITH He Oonee

cIeayrouIei:

22 mm 111 6apabaroB 1 10 MM TSI KOJIJIEKTOPOB, PACIIONIOKEHHBIX B TOTIKE;

30 MM g GapabanHoB u 13 MM JUIsl KOJUIGKTOPOB, PACIIOJIOKCHHBIX B Ta30X0J[aX MPHU TEMIIepaType
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ra3os He Beiie 900°C;

50 mm g G6apabanoB u 20 MM IS KOJUIEKTOPOB, PACIOJIOKCHHBIX B Ta30X0JaX IMPHU TEMIIepaType
ras3oB He Beie 600°C.

VYka3zaHHbIE TOJILMHBI MOTYT OBITH YBEJIHMYEHBI, €CJIIU 3TO OyIeT 00OCHOBAaHO COOTBETCTBYIOIIUMHU
pacueTamy, COIJIACOBAHHBIMH CO CIELUATU3UPOBAHHBIMH Hay4HO-HCCIIEOBATEIILCKUMH OPTaHU3ALMSIMHU, C
Y4€TOM MECTHBIX TeMIIepaTypHBIX HANPSDKEHUH Ha BHYTPEHHEH U HAPYKHOM MOBEPXHOCTH.

3.2.1.6. [l KOJIEKTOPOB, M3rOTOBJISIEMBIX M3 OJHON MJIM HECKOJBKMX OECHIOBHBIX TPyO, Ha KOHIAX
MPSAMBIX YYaCTKOB, PaCTa4MBAaEMBIX MOJ CTHIKOBYIO CBApKYy, JOMYCKaeTcsd YTOHEHHE CTCHKU A0 MUHUMAaJIbHOM
pacyeTHOI TONIIMHBI CTEHKH NPsSMON TPYOBI, onpeAenseMoil o popmyiie

pD,

a

Yoo +p

PaccrostHre Mex/Ty BBIXOJIOM PacTOYKH (0OTOYKH) 1O/ CBAPKY U KPOMKOM OJIMIKAMIIIET0 OTBEPCTHUS T10

MIPOJIOIBHON OCH KOJUIEKTOpA JOJDKHO OBITh HE MEHEee Dm(s—c) . Ecm 310 ycmoBme He coGmonaetcs (HO
BBITNOJHAIOTCS TpeOoBanus [IpaBrit rocropTexHaizopa Mo pacroNoKeH:I0 OTBEPCTHIT), TO BMECTO | CIIEyeT

npuHsTh § . Kosdduuuent nposroctn @, B 9TOM Clly4ae JOIYCKACTCs ONPENENISTH COTNACHO . 4.3.3.10,

rZe MOJIHAs IUIOW@AAb JOJKHA IPUHUMATECS Ha JUIMHE, PABHOW PACCTOSHUIO MEXAY LEHTPAMH OTBEPCTUN IIPH
JIBYX OTBEPCTHSIX C PACIOJOXKEHUEM CBAapHOIO COCAMHEHMSI MEXIy HHMH, WIM Ha JUIMHE, DPAaBHOU

Dm(s—c) +0,5d OT OCH OTBEPCTHs IO HANPABICHUIO K OCH CBApHOrO IIBA IPH PACIIOJIOKEHUM BOIM3H
CBAapHOI'0 COEIUHEHUS OJJHOTO OTBEPCTHS.

3.2.2. lonycTUMOE J1aBJIeHUE

3.2.2.1. [Jomyctumoe pabouee naBieHue B OapabaHax M KOJUIEKTOpax MpPHU KOHTPOJIBHBIX pacderax
JOJKHO OBITH He Oolee 3HaYeHUH, TOYYSHHBIX 110 OJTHON U3 cieqylommx GopMyi:

l ]:Z(S_C)(PIG]
Da—(s—c) ’

€CJIM pacyeT BBIIOJIHAETCS 110 HAPYKHOMY AHAMETPY;

’ ]:Z(S_C)(P[G]
D+(s—c) ’

€CII pacyeT BHIOIHIETCS TI0 BHYyTPEHHEMY THAMETPY.

Mpumeyanus: 1. KoodpduuueHt npoyHOCTH ¢y CIIEAYeT IPUHUMATH B COOTBETCTBAM C M. 3.2.1.2.
2. 3HayeHue NpUOaBKH C CIIEAyeT IPHHUMATh B COOTBETCTBUH C M. 3.2.71.4, mpu aTOM cl=( A/100)s.

3.2.2.2. Ilpu BBINOJIHEHUU KOHTPOJIBHBIX PACUETOB MO JAHHBIM U3MEPEHUMN TONIIMUHBI CTEHKH BMECTO S
- C CIeIyeT MPUMEHSTH S -C,. Benmuuuna s , IOIDKHA [PHHAMATHCS paBHOI HaWMEHbBIIEMY 3HAYCHHUIO W3

YeThIpeX U3MEPEHHU TOJIIUHBI 10 KOHIIAM JIBYX B3aUMHO TEPIHCHIUKYJISPHBIX JUAMETPOB B OJHOM CEUYCHHUH
MIPU YKCIIE MPOBEPSIEMBIX CEUYCHUIN HE MEHEe OJJHOTO Ha KaXKJIbIe IBa MeTpa JUIMHBI OapadaHa (KOJIEKTOpa), HO
HE MEHEe YeM B TPeX CEUCHHAX JIJIs Bcero OapabaHa (KOJUIEKTOpa).

3.2.2.3. BennunHa mpoOHOTO AABICHUS TPH THAPABIMYCCKOM HCIBITAHUH HE JOJDKHA MPEBBIIIATH
3HAYCHUS, MOAYICHHOTO coraacho Mn. 3.2.2.1 u 3.2.2.2 npu 3aMeHe J0MyCKaeMOTo HANPSKEeHU [ ] Ha [G]h'

3.2.2.4. BennunHa omyckaeMoro pabovero wiv npoOHOro AaBiieHHs B OapabaHe MM KOJJIEKTOpE HE
JNOJDKHA TPEBBIIATH COOTBETCTBEHHO pPa0OYero WM MPOOHOTO MAaBJICHUS, HOIyCKAEMOrO IO YCIOBHUIM
MIPOYHOCTH ISl OCTANBHBIX AeTalleil JaHHoro 6apadaHa WM KOJJIEKTOPa, B YACTHOCTH ISl THUILL.

3.2.3. [IpuBeeHHOe HANIPSIZKEHH
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3.2.3.1. IlpuBenenHoe HampspKeHHE B O6apabaHax W KOJUIEKTOpaX IMOJDKHO OMPEACNATHCS 10 OJHON U3

crenyromux GopMyIr:
_ |ps)]

G =
2(p( S —c)
€CIT pacyeT BBIMTOJIHICTCS M0 HAPY)KHOMY THAMETPY;

_ p[D+(s—c)]
2(p(s—c)

€CJIM PACYET BBIMOIHSICTCS 110 BHYTPCHHEMY TUAMETPY.
[Ipy BBIOJIHEHUM KOHTPOJBHBIX PACUETOB MO JAHHBIM H3MEPEHUH TOJIIWHBI CTEHKH BMECTO S - C
CIIeZyeT NPUMEHSAT S -C, COTJIACHO . 3.2.2.2.

3naueHnst Ko3QPUINCHTOB IPOYHOCTH (p U NPHOABKH € CIEAYeT NPUHMMATD cornmacHo M. 3.2.1.2 u
3.2.1.4 cOOTBETCTBEHHO.

3.2.4. PacueTHasi TeMIepaTypa CTEHKH

3.2.4.1. PacdetHylo TeMmmeparypy CTEHKH 0Oapab0aHOB M OXJIAXKIAIOIIUX TOIKY CJIOEBOTO CHKHTaHUS
MaHenel U3 YIJIEpOAMCTOM WIM TEIUIOYCTOMYMBOM CTald, COAEP)KalluX BOJY, MAapOBOJSHYK CMECh WIH
HACBIIIEHHBIN TMap, JOITyCKAeTCs ONPENeysaTh 0e3 TEeINIOTEXHHWYECKHX PAacyeTOB MO YMPOIIEHHBIM (QopMyrnaM
IUTS CPEITHEN TeMIepaTyphl CTSHKH:
Uit 0apabaHOB, BBIHECEHHBIX W3 Tra30X0/ia, HAJIEKHO H30JMPOBAHHBIX WM 3alIMICHHBIX JPYTHM
HaJC)KHBIM CIIOCOOOM OT 000TpeBa U3BHE:!
t=tm;

IUIs1 HEU30JIMPOBAHHBIX 0apabaHOB, PaCIIOJIOKEHHBIX B KOHBEKTHBHBIX ra30X0ax:
IIpH TemnepaType razon He Bbiie 600°C

=t + 1,2s+10°C;

npu Temneparype razos 6onee 600°C, Ho He Bbie 900°C

th+2,5s+20°C;

JUIT HEM30JIMPOBAaHHBIX 0apa0aHOB W OXJIAXKAAIOMIMX IaHENeH, MOJBEPKEHHBIX JTYYEeHUCITYCKaHHIO
(axemna WM TOPSILETO CJIOS TOIUINBA!

t=tm+4s+3 0°C.

3.2.4.2. PacdeTHyIO0 TeMIlepaTypy CTEHKH KOJICKTOPOB JKPaHOB, SKOHOMAaW3epOB U TEperpeBaTeieh
JIOTTyCKaeTCs ONPEEIATh MO YIPOIICHHBIM (popMyIiam:

JUIss HeoOOrpeBacMbIX (BBIHECCHHBIX W3 Ta30X0Ja WM HAJCKHO H30JIMPOBAHHBIX) KOJUIEKTOPOB
9KOHOMAaN3epOB W SKPAHOB M KOJUIEKTOPOB HACHIIICHHOTO Mapa KOTJIOB C €CTECTBEHHOH W MPHHYIUTEIBHON
MUPKYJISAIUCH, a TAK)KE BXOJHBIX KOJJICKTOPOB SKOHOMaNW3epOB MPSMOTOYHBIX KOTIOB

t=tm;

JJIsL HeO60FpeBaeMBIX KOJUICKTOPOB (33 HCKIIIOYCHUEM BXOZ[HI:IX) BKOHOMafIBGPOB OIPpAMOTOYHBIX
KOTJIOB U KOJIJICKTOPOB neperpeBaTeneﬁ (KpOMC HaChIIICHHOI'O napa) KOTJIOB BCEX THUIIOB
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1=t txAL

IU1s1 000rpeBaeMbIX KOJUICKTOPOB U3 YIJIEPOAUCTOW M TEIUIOYCTOHUYMBOM CTaiM, cOAep KaIluX BOY,
MAPOBOJISIHYIO CMECh MJIM HACBIIICHHBIN T1ap:
IIpH TeMIepaType B razoxoze He Boie 600°C

=t +s5tXA t+10°C;

pu Temreparype B razoxoze ot 600 mo 900°C

t=tm+2s+x AtT20°C;

IIpu Temnepatype B razoxoze Boiie 900°C

t=t_+3s+x At+30°C.

Bennunna t He OMKHA MPUHUMATHCS BBILIE PACUETHON TeMIlEpaTyphl I'a30B B CEUCHHWHU Ia30X0Aa, B
KOTOPOM PAacIioNIOKEH KOJUIEKTOP.
TemnepaTypy cpedsl ¢ TpU ONpPEACICHHUM PACUETHOM TEMIIEpaTypbl CTEHKH AJS KOJIJIEKTOPOB
m

9KOHOMaN3epoB (KpOME BXOIHBIX), 3KPAaHOB KOTJIOB C €CTECTBEHHOM W NPUHYAMTEIBHONH LMPKYJSIIHEH H
KOJIJIGKTOPOB HACBIIIEHHOTO Mapa CieAyeT NPUHUMATh PaBHOM TeMIepaType HACBHILIEHHOTO Iapa MpH
pacyeTHOM JaBI€HMM B [JaHHOM Koiulekrope. i BXOJHBIX KOJUIEKTOPOB SKOHOMAaH3epoB KOTJIOB C
€CTECTBEHHOW M TPUHYIUTEIbHOW LUPKYJISAUEH TeMIeparypa Cpeapl JOJKHA TPUHUMATBCA paBHOU
TeMIIepaType BOAbI Ha BXO/E B SKOHOMai3ep (C y4eToM HMOAOTpeBa B MapoOXJIaauTesiec B cIydae BO3BpaTa BOJBI
IocJie MapooXjiaJuTeNss Ha BXOJ B 3KOHOMaW3ep W CMELIEHUs MpPU PEeHUpPKYISIUM BOJbl). [ KOIIEKTOpOB
9KOHOMai3epoB M MEPEXOHBIX 30H MPSIMOTOYHBIX KOTJIOB, @ TaKXKe JUIsl KOJIJIEKTOPOB MeperpeBaTesieil KOTIoB
BCEX TUIIOB OHA JOJDKHA IPUHUMATHCS paBHOW TeMIIepaType Cpebl.

BenuunHa pa3zBepku TeMIiepaTtyp BO BKIIOYEHHOM B KOJUIEKTOP ITy4YKe Af JOJDKHA HMPUHUMATHCS IO
TEIUIOBOMY pacueTy WM 1O JaHHBIM uchbTanuii, HO He MeHee 10°C. KoadummeHT X, yJIHTHIBAIOIIMNA
IepeMelINBaHNe Cpelbl A0 BXOJa B KOJUIGKTOp WIM B HEM, AOJDKEH NpUHMMAaTbes paBHeIM 0,5, 3a
HCKIIIOYCHHEM CJIy4yaeB, KOTJa cpela IOABOAUTCA K TOpLY KOJUIEKTOpAa; B 3TUX CIydasX [OITyCKaeTcCs
npuHuMaTh X = 0.

3.2.4.3. Jlns oborpeBaeMbIX KOJUIEKTOPOB W3 ayCTEHUTHOH CTalM pacueTHas TeMIlepaTypa CTEHKH
JIOJDKHA IPUHUMATBCSI CpelHEN U3 3HAUECHUH TeMIIepaTyp Ha BHYTPEHHEH U Hapy>KHOM MOBEPXHOCTSX.

3.2.5. TpeOoBaHMs1 K KOHCTPYKIUH

3.2.5.1. bapabaHbl H KOJJIEKTOPHI, UMEIOLINE OTBEPCTHSI, JOJDKHBI YIOBIETBOPSITH COOTBETCTBYIOLIMM
TpeOOBaHUAM K KOHCTPYKIIMH, U3JIOKECHHBIM B pasferne 4.

3.2.5.2. B GapabaHax, U3rOTOBJICHHBIX M3 JINCTOB CTAJM PAa3HOUM TONIIMHBI, CPETHHE JTMHUK OoOedaeKk
JIOJDKHBI COBIIAJIATb.

Homyckaercs coBMemars 00€4aiikiu 1O BHYTPEHHEMY JOHaMETpPy, €CITH BBIONHAETCS YCIOBHE
n. 3.2.1.3.

3.3. TpyObI noBepxHOCTell HarpeBa U TPyOONPOBO/IOB

3.3.1. PacyeT TOIIMHBI CTEHKH MPAMBIX TPYO

3.3.1.1. HomuHanpHasi TOJIIMHA CTEHKH MPAMOW TPYyOBI MOBEPXHOCTH HAarpeBa WKW TPyOOHpOBOAa
J0JKHA OBITH HE MEHEe OIpeIeIeHHOM 1o popmyie

S:SR+C,
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pD,

a

e 2, 0] +p

®dopMyIra PUTOIHA TIPU COOTIOICHUH YCITOBUS (s-c)/DaSO,ZS.
Koo duumeHT mpoyHOCTH NPOJONBHOTO WM CHHPAIBHOTO CBAPHOTO COCAMHCHHS ¢ JMOJDKCH

MIPUHUMATBLCS B COOTBETCTBHU ¢ Pasferiom 4. Jlns OecmoBHBIX TPYO KO3(PPHUIIMEHT NMpPOYHOCTH ¢,~1.0.
w

KOB(b(l)I/ILII/ICHT MMPOYHOCTU MONCPCUHBIX CBAPHBIX COCIMHCHUM B PacuCTC Ha BHYTPCHHEC NaBJICHUC YUYUTBIBATDH

HE ClIe/lyeT.
3.3.1.2. BennuuHa npubaBKy ¢ JODKHA IPUHUMATBCS B COOTBETCTBHU ¢ M. 3.2.1.4.
3.3.1.3. HomuHanpHasi TONIIMHA CTEHKH TPYO NMPH HM3TOTOBJICHWH M (aKTHYeCKas TONIIMHA CTCHKU
TpyO MpH IKCIUTyaTalluy J0JDKHBI ObITh HE MEHee 3HAuCHUH, yKa3aHHbIX B Ta0rl. 3.3, HO He MeHee 3HauYCHU,

MOJIYYCHHBIX B PE3YJILTATC paCY€TOB HA IIPOYHOCTh.

Ta6nuua 3.3
S, MM D a, Mmm
<38 <=51 <=170 <=90 <=108 > 108
[Ipu n3roroBiaeHUn 1,80 2,00 2,50 3,00 3,50 4,00
[Ipu sxcruryaTanuu 1,45 1,60 2,00 2,40 2,80 3,20

HomunaneHas TonmuHa cTeHOK TpyO, oOorpeBaeMbIX razamu ¢ Temmneparypoit Beime 900°C, momxHa
ObITH He Oosiee 8 MM, a MPU HETOCPEICTBEHHOM BO3/ICHCTBUY JTYYHCTOTO TEILIa TONKY - He Oonee 6,5 MM.

Honyckaercss mpuMeHeHHE o0orpeBaeMbIX TpyO ¢ OOJbIIECH TONIIMHOM CTEHKH, €CIU 3TO OyaeT
000CHOBAHO COOTBETCTBYIOIIUMHU pacderamy, COIJIACOBaHHBIMU co CHEIMATN3UPOBaHHBIMU
HAy4YHO-UCCIIEZIOBATEIbCKUMH  OpTaHM3allMsIMH, C YYETOM MECTHBIX TeMIIepaTypHbIX HaNpsKeHUM Ha
BHYTPEHHEW U HAPYKHOU IIOBEPXHOCTHU.

3.3.1.4. Ha koHIIaXx NPSAMBIX YYacTKOB OECIIOBHBIX TpPyO, pacTayMBaeMbIX IMOJI CTHIKOBYIO CBapKy,
JIOTMTyCKaeTcss YTOHEHWE CTEHKHM O MWHHMAIBHOW pPAcUeTHOW TOJNIIMHBI MPSIMOW TPYOBI, ONpeaesieMon 1o

hopmyme

pD,

a

Yoo +p

JlomyckaeTcsi yMEHBIICHHE TOJIMHEI CTCHKH B MECTE PACTOUKH MPAMBIX TpyO mox cBapky 1o 0,95,

IIPY YCJIOBUM, YTO CyMMapHas [UIMHA PACTOYEHHOTO y4acTKa II0 MPOAOJIBHOW OCH TPYOBI IOCIE CBAapKH HE
OyZeT MpeBbIIaTh MEHBITYIO U3 BETMYHH: 5 HITH O,SDa.

3.3.2. PacueTr TOJIIHUHBI CTEHKH KOJEH U 3MEeeBUKOB

3.3.2.1. PacuerHas TONIIMHA CTEHKW Ha BHEIIHEH, BHYTPEHHEH W HEHTpaNbHOIN CTOpoHaX (ydacTKax)
KOJICHA U 3MEEBHKa JOJDKHA ObITh HE MEHEE ONPEAETICHHON 10 popmMyie

S5 K.Y i=1,2,3).

PacuerHast TONMIMHA CTEHKM MpPSMOi TPYOB! S, JOIDKHA ONMPENEIATHCA COMNIACHO M. 3.3.1.1. Ina
y4acTKa KOJIeHa, I/Ie IPOJONMBHBII CBAPHOM WIOB OTCYTCTBYET, KOI(DHUIHMEHT IPOYHOCTH CBAPHOTO 1IBaA ¢ =1,

0.
Pacuetsl Ha MIPOYHOCTH KOJICH 11O HpHBeHeHHOﬁ HHKC MCTOJUKE ABJIAIOTCA 00s13aTeIbHBIMHU IIpH y4e€Te

M3MEHEHUs HallPaBJICHUs OT NPSMOJIMHEHOTO Ooee yeM Ha 15°.
3.3.2.2. TopoBblif K03¢GGHUUKEHT UI BHELIHEH, BHYTPEHHEH M HEUTPaJbHOM CTOPOH KOJEHA JOJIKEH

OnpeaAcIATbECA COOTBETCTBCHHO 110 (bOpMy.]'IaMZ
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HeiitpanpHas cTOpoHa KOJEHA COCTaBISIET YYaCTOK KOJICHA, PACIOIOKEHHBIM moj yriom 15° B oba
HaTpaBJICHUs OT MPOJIOIBHOTO CPETHETO CEUCHHUS KOJICHA.

3.3.2.3. Jlna KxojieH W3 YTICPOAWCTON, JETHPOBAHHOW W ayCTCHHUTHOH CTallel, TeMIiepaTypa CTECHKH
koTopelx He mpeBbimaer 350, 400, 450°C cooTBeTCTBEHHO, 3Ha4YeHUS KOAGGOUIHUEHTOB (OPMBI CIIETyeT
OTIPEETIATH 10 (POPMYyITaM:

v=02|1+|/1+04%q ) ;v=v; ;=012 1+]/ 1+04=2 ] |
o 2 1 o

a:S_R: :
YT D 2ol +p

a

R 1

=2o—+=

17°%p "2
3.3.2.4. [Ina xoJeH U3 yriIepoAMCTON, JIETHPOBAHHOW M ayCTEHUTHOM CTalell, TeMreparypa KOTOPBIX
Beimie 400, 450, 525°C coOTBETCTBEHHO, 3HaueHUs Ko3(duimeHToB (GOpMBI cleayeT Ompenensirs o

¢dbopmymnam:

v,=04{1+|/ 1+0015%¢ | . v=v; v,=04[ 1+|/ 1+0,015%
o 2 1 o

3HauCHUS U  JTOJDKHBI MPUHUMATHCS cornacHo M. 3.3.2.3 ¢ yuetom . 3.3.2.6.
3.3.2.5. Jlna KojeH, pacueTHas TeMmiieparypa KOTOpbIX Ooyiee ykasaHHo# B M. 3.3.2.3, HO MeHee
yka3zaHHoii B M. 3.3.2.4, ko3hduuueHts ¥ » Yz’ Y3 JIOJIKHBI OIIPEAEIIATHCS JINHEWHBIM UHTEPIIOIUPOBAHUEM

B 3aBHCHUMOCTH OT 3HAa4YeHHUs TemIepaTypsl. [Ipu 5TOM B KadecTBE OMOPHBIX BEIMYHH JOKHBI NPUHHUMATHCS
3HAa4YeHUS KOAQPHUINEHTOB, COOTBETCTBYIOIINE YKA3aHHBIM IPaHUYHBIM TEMIIEPATypaM.

3.3.2.6. Ilpu BBINOJNHEHUHU pacyeToB 1O (Gopmynam, npuBeaeHHbM B M. 3.3.2.3 u 3.3.2.4, n0mKHBI
BBITTOJTHATHCS CIEIYIONINE YCIOBUS:

€CITU 3HaYeHUs K0P PUIUEHTOB Y (1=1, 2, 3) momy4aroTcs Mo pacyeTy MeHee eANHHUIIBI, TO CIEAYET

npuHUMaTh Y =1;
1

€CITM BBIYMCIICHHOE 3HAYCHHUE ( MPEBBILIAECT SAWHUILY, TO CIIeAyeT NpUHIUMATh q = 1;
npu ¢<0,03 3HayeHuss KOAIPPHUIUEHTOB (HOPMBI Y u momnpaBoYHOro koddduimenta q ciemyer

NIPUHUMATh PaBHBIMH X 3HaYeHMIO NTpH =0,03;
JOMycKaeTcs NpuHUMaTh Y'=1 s TpyO MOBEPXHOCTEW HarpeBa, eciiu Da<76 MM U <10%; ecnu B
i < <

YKa3aHHOM CIly4ae Da§51 MM, TO JOILyCKaeTCs IPUHUMATh Yi=0,95.

3.3.2.7. HoMHHanpHYIO TOJIIWHY CTEHKHA KOJIEHA CleQyeT NPUHUMaTh HauOOJbIIeH W3 3HAYCHH,
TIOJTYYEHHBIX /I YKa3aHHBIX TPEX YYACTKOB KOJIEHA, COIIACHO YCIIOBHIO § >S5 +¢ i=1,2,3).

3HaYCHHE PACYCTHOM TONIIMHBI CTCHKH S CIIEAYeT NIPHHAMATS 110 M. 3.3.2.1-3.3.2.6.

1 CeKTOpHBIX KOJIEH, M3TOTOBJICHHBIX U3 OECIIOBHBIX TPYO, HOMHHAIBHYIO TOJIINHY CTEHKH CIIEIyeT
BBIOMpATE 110 BHYTPEHHEH CTOPOHE KOJICHa, TIe 55, tc.

Ecnu cekTopHOE KOJIEHO M3TOTOBIISIETCS M3 CBAPHBIX TPYO M KO GHUIMEHT MPOYHOCTH CBAPHOTO IIBa 0

<1, TO crneayeT MPOBEPUTH 3HAYCHIEC HOMUHAIBHON TOJIIMHBI CTCHKH 110 YYaCTKY PACIOIOKECHHSI CBAPHOTO
w
I1Ba.
3.3.2.8. 3naueHue NpUOaBKH C CISAYET ONpeaesiaTh cornacho M. 3.3.1.2, a npubdaBky ¢, Al KakK10it
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U3 yKa3zaHHbBIX B M. 3.3.2.2 Tpex CTOPOH clieAyeT MPUHUMATh MO TeXHU4ecKuM yciousM (TY) Ha u3nenue,
COTJIACOBAHHBIM CO CIEIUATU3UPOBAHHBIMU HAYYHO-HCCIIEAO0BATEICKHMHU OPraHU3aIUsIMH.

B ciygae orcyrctBust B TY Ha M3roTOBIEHHE KOJICH JAHHBIX 10 TEXHOJIOTHYECKOMY YTOHEHHIO CTEHKH
KOJICH IPH OIPEJCICHUN NPUOABKU ¢ JUIs KOJCH, M3rOTOBISCMBIX YKa3aHHBIMH IIMPOKO W3BECTHBIMH

croco0amMu, HE0OXOIUMO YIECTh CIEAYIOIIee:
IUIsT THOOB W3 TPYyO, M3TOTOBISIEMBIX HAa TPYyOOTHOOYHOM OOOPYIOBAaHWM METOIOM HaMaThIBaHHUS Ha
CEKTOp, MpuOaBKa ¢, KS, JOIDKHA OBITh HE MEHee ONpeeNIeHHOH 0 (hopMyJiam:

JUTSI HeOOOTpeBaeMBIX TPYO

=S
R
+ — N
1+2 D,
U1 TpYO MOBEPXHOCTEH Harpesa
c, =S 1
12
R
+ — N
1+3 D

JJI ITAaMIIOBAHHBIX KOJICH, U3IOTOBJIAEMBIX B 3aKPBITLHIX IITaMIIaX, WJIN AJIA T I/I6OB, HU3TrOTOBJIACMBIX Ha

CTaHKaxX C Harpe€BOM TOKaMH BBICOKOM YacCTOTbI U OCEBBIM IO PKaTUuEM, HpI/I6aBKa C12 K SRI JOJIDKHa

npunuMatecs B npexpenax ot 0,05s go 0,1s; B 3TuX AByX ciyuasx (it THOOB U3 TPyO, M3TOTOBISIEMBIX Ha
TpyOorubouHoM 000pyIOBaHUM METOIOM HaMaTBIBaHMS Ha CEKTOp, M AJISl IITAMIIOBAaHHBIX KOJIEH) MpubaBKa ¢
|, K S, paBHa HYJIIO, a PacyeT 10 BHYTPEHHEii CTOPOHE riba He IPOU3BOIUTCS;
JUISL KOJICH, H3TOTOBJISIEMBIX Ha POTOOOPA3HOM CepACHHHKE, IPHOABKA ¢ | PaBHA HYIIO;
JUISL CEKTOPHBIX KOJICH IPHOAaBKa ¢, | paBHA HYJIIO;

IJId WTaMIIOCBAPHBIX KOJIEH C PACIOJOKEHUEM ABYX IIPOAOJIBHBIX CBAPHBIX IIBOB IIO BHYTpeHHeﬁ 158
BHEIITHEH CTOpOHE KOJieHa mprbaBKa ¢ , K S, MOIDKHA NPHHAMATECA B IPEeiax OT 0,05s mo 0,1s ¢ yueTom

O €CJIM €0 3HAYCHUEC MCHECC CIMHUIIBI,

I ITaMIIOCBAPHBIX KOJICH € PACIIOJIOKCHUEM IMONICPEYHOTO CBAPHOI'O 1IBA B CCPEANHE IJIMHBI KOJICHA
npubaBka ¢,, K S . PaBHA HYIIO, a npubaBKa ¢ , K S, JIOIKHA IPUHUMATECS B IIPEe/ax Ot 0,05s 1o 0,1s;

B 3TOM Clly4ae pacyeT MO BHYTPEHHEH CTOpOHE KOJIeHa HE MPOM3BOJUTCS, TaK KaK HA 3TOW CTOPOHE KOJIECHO
HMMEET YTOJIIEHUE CTEHKU 00Jiee 3HAYUTEIBHOE, UM BeJIM4rHA K03 duimenTa K.

Ecau OIMpeaACIICHUC HpI/I6aBKI/I ch MOPOU3BOAUTCA, KOrJa OKOHYATCIIbHO HC BBI6paHa HOMMHAJIbHAaA

TOJIIIMHA CTEHKH KOJICHA, TO CIIEAYeT 3a/aThCsl ¢ 3Ha4eHHEM, HalupuMep, PaBHBIM 3HAYCHUIO HOMUHAJIBHOU
TOJILIMHBI CTEHKH NPSAMO# TpyObI cornacho M. 3.3.1.1-3.3.1.3, ¢ mocneayromell NpoBEpKOH IO OKOHYATEIBHO
BBIOpPaHHOMY 3HAYCHUIO HOMHHAJIBHOH TOJIIIMHBI CTCHKH KOJICHA.

3.3.2.9. lonycTuMasi TOJIIIMHA CTEHKH [S] AOMKHA OBITH HE MEHEe OIPEeeTICHHON 10 hopMyiam:

JIIsL KOJICH [S]:SRi‘f‘C 5

IUIS TIPSIMBIX TPyO [s]=s e,
Ipu onpenenenny [s] B ycIoBUsX SKCIUIyaTaln 3HaYCHHE NPHOABKH ¢, ONPEACISEMOE COIIACHO

paszeny 1, nomyckaeTcs yMEHBIIUTH IPONOPLHOHAIBHO IJIAHUPYEMOMY pecypcy SKCIUTyaTallld 10 3aMEHbI
JeTalny WIK 10 OYePEHOTO KOHTPOJIS TONIIUHBI CTCHKH.

Jnsi TOHKOCTEHHBIX KOJEH HapoIpoOBOJOB, TPYOONPOBOAOB M HAPYKHBIX IEPEMYCKHBIX TpyO
aunameTrpoM 6Gonee 200 MM npu <0,03 mpubaBky ¢, cHelyeT NPUHUMATh B HpEienax ot 1 10 3 MM B

3aBHCHUMOCTH OT OIbITA 3KcIuTyatanuy. [IpuMenenne npubaBku MeHee 3 MM Ul TpyO Hapy>KHBIM THaMETPOM
500 MM u Oomee HOKHO OBITH COIJIACOBAHO CO CIELHUAIM3UPOBAHHBIMHM HAyYHO-HCCIENOBATEIBCKIMU
OpraHU3alKsIMU.

3.3.3. lonycTumoe naBJieHue
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3.3.3.1. lonyctumoe pabouee gaBieHHE B KOJIEHAX TPyO KOTJIOB M B IPAMBIX TpyOax TpyOOIpOBOIOB
CIIeIlyeT ONPEeAeNATh 1o hopMyIie

p] - 29,0] s~
d s KY
¢ KY

HpI/I BBITIOJIHCHUU KOHTPOJIBHBIX PACYCTOB IO JaHHBIM I/I3MepeHI/Iﬁ TOJIIKWHBI CTCHKH BMECTO S - C
CJICOAYCT NIPUMCHATD S f_CZ'

Kosduument npouHocty ¢ Ciefyer NpuHIMAaTh COracHo pasaeny 1.
Koapduumentst K. n Y. cesryeT onpesessiTh COrIacHo M. 3.3.2.2-3.3.2.6.

Pacuer no npuBeneHHbIM GopMyIaM CIeayeT MPOU3BOUTD JUIS BCEX XapaKTEPHBIX Y4aCTKOB KoseHa (i
=1, 2, 3). 3nayeHue nmpubaBKH ¢ CiIeayeT MPUHUMATh coryiacHo M. 3.2.1.4 u 3.3.2.8. IIpu aTom npubaeka ¢,

JIOJDKHA OTIPECISATHCS 110 HOMUHAJIBHON TOJIIUHE CTEHKH.
B kadecTBe IOMYyCTHUMOTO JAaBJICHUS JO/DKHO IMPUHUMATHCS MUHUMAIBHOE U3 BBIYKMCICHHBIX 3HAYCHUM.
st mpssMBIX TpyO K=Y=l.

3.3.3.2. [Ipu BBHINOJHEHUN KOHTPOJBHBIX pacueToB (aKTHUYECKasi TOJIIMHA CTEHKH JUIS MPSIMBIX TPyO
JIOJDKHA OIMPEIENAThCs COrjlacHO M. 3.2.2.2; njs KOJEH CIICAyeT BBIIBUTh HAaUMEHbIIEE 3HAYCHHUE TOJIIIHUHBI
CTEHKH B KaXXJIOM XapaKTEpHOM y4acTKe KOJIEHA, T.e. Ha BHEIIHEH, BHYTPEHHEW CTOPOHE U MO HEHUTpaJbHOMU
nuHAA. V3MepeHus ciieyeT MPOW3BOAWTH HE MEHEe 4eM B TpeX IONEPEeYHBIX CEUSHHSIX KOJEeHa, OAHO U3
KOTOPBIX MTOJDKHO NEIWTH KOJIEHO Ha JIB€ PaBHBIE YacTH; Ha KaXKIAOM M3 YYaCTKOB CIEAyeT IMPOWU3BOIHUTH
M3MEpEeHHs He MEHEe YeM B YEeThIPEX TOUKaX.

3.3.3.3. BenuuuHa npoOHOTO JaBJICHUS TPU THIPABIUYECKOM HCIBITAHUW KOJIEH M TPSMBIX TPYO
KOTJIOB M TPYOOTPOBOIOB HE MODKHA MPEBBINIATh 3HAUCHMS, MOdy4YeHHOro cornmacHo M. 3.3.3.1 mpu 3ameHe
JIOTYCKaeMOro HalpsikeHus [ 5| Ha [G]h'

3.3.3.4. BenuunHa pomyctuMoro pabodero wiw MpoOHOTO NaBJeHHWS B TPyOe WM TpyOOIpoBoOe
JOJDKHA NPUHUMATHCS PAaBHOW MUHMMAalTbHOMY 3HAYEHHIO COOTBETCTBEHHO pabodero u mpoOHOro AaBJeHUS,
MOJTYYEHHOTO JJIs IPSIMOTO yYacTKa TPyObl MIIM pacCMaTPUBAEMBIX YYACTKOB KXKIOT0 U3 HMEIOIINXCS KOJIEH.

3.3.4. PacueTHasi TeMnepaTypa CTeHKH

3.3.4.1. PacuerHas TeMriepaTypa CTEHKA TPyO MOBEPXHOCTEH HarpeBa KOTJIOB BCEX CHUCTEM JOJDKHA
OTIPEETATHCS 110 HOPMATUBHBIM METOJAaM TEIUIOBOTO W THPABIMYECKOTO pacdyeToB KOTioB. Ilpm sTOoM
JOJDKHBI OBITh PACCMOTPEHBI Pa3JIMYHbIE YYACTKHU [AKETa, UMEIOIINE KaK HAUBBICUIYIO TEMIIEpaTypy Iapa, Tak
1 HauOOJBIIYIO TEIUIOBYIO HArpy3Ky, a TakXe YYacTKH, KOHCTPYKTHBHBIE OCOOEHHOCTH KOTOPBIX MOTYT
00ycioBUTh Haubojee BBICOKYIO TeMIepaTypy CTeHKH. lIpm ycTaHOBKE 3a IakeToM, Uil KOTOPOIro
oIpenesnsieTcs TeMIepaTypa CTEHKH, MapoOoXIaluTessl cleqyeT BBECTH NMPUOAaBKy K PacueTHOM TemIiepaTrype
Cpeabl, YYUTHIBAIOUIYI0 BO3MOKHOE MOBBIMICHHE (PAKTUYECKOTO TEIUIOBOCHPHUATHS MaKeTa HaJ PACUCTHBIM.
Bennunna npubaBku 10KHA BBIOMPATHCS KOHCTPYKTOPCKON opranu3anueii B npeaenax ot 0 go 10°C.

3.3.4.2. lonyckaeTcsi onpeeiieHne pacueTHOM TeMIepaTypsl CTEHKH TPyO MOBEPXHOCTEH Harpesa 10
YIPOLIEHHBIM QopMyIIam:

JUISE BEPTUKAJIBHBIX W CIa00HAKIOHHBIX (10 30° OT BepTUKATU) KOTEIBHBIX TPYO KOTIIOB C
€CTCCTBCHHOW W NPUHYAWUTEIBHOM NUPKYJAlUMed npu pabodem JnamieHuud He Oosee 16 MIla u npum
MaKCHMAJIbHBIX YCIbHBIX TEIIOBOCIPUATHSAX IIOBEPXHOCTH HATPEBA 10 HAPYXKHOM MOBEPXHOCTH TPYD ¢ <

407 kBt/M” (350-10° kkan/(m*-4))

(=t +60°C;

Uil TpyO KOHBEKTHBHBIX IeperpeBareield KOTJIOB ¢ pabouuM naBieHueM He Oonee 2,5 Mlla u
TeMneparypoii napa He Bbime 425°C mpi MaKCUMATIBHBIX YICTbHBIX 3HAUCHHAX TemoBocnpuarus g <70
=

kB1/M? (60-10° kxan/(m*1)).
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=t +70°C;

IUIS TpyO y4acTKOB NMEPBUYHBIX IEperpeBaTesield, paclojIOXKEeHHBIX B 30HE TEMIEpaTyp ra3oB MEHee
650°C, HEe3aBUCHMO OT paboYero JaBieHUs KOTIOB (eciu Kod()(UIMeHT ruapaBIndecKor pa3BepKku HE MEHee
0,95)

=t +50°C;
m
JUTs1 5)KOHOMaM3epOB HEKHUITALLErO TUIIA KOTJIOB C €ECTECTBEHHOW U MPUHYIUTEIBHON HUPKYJIALHAEH

t=tm+30°C.

JJ1s1 KOHBCKTHBHBIX 3KOHOMaﬁ36pOB MNPpAMOTOYHBIX KOTJIOB

=t +40°C;

Temnepatypy cpeabl cienyeT NpUHAMATh PaBHOW ONpPENeNIeHHON M3 TEIUIOBOTO pacyera TeMIeparype
Ha BBIXO/IC M3 IIaKeTa PU HOMUHAIBEHOHN MTPOM3BOIUTEIEHOCTH KOTIIA.

3.3.4.3. Jlns HeoborpeBaeMbIX TPyO pacdeTHYIO TEMIEpaTypy CTEHKH CIEAyeT NPUHUMAaTbh PaBHOU
TeMIIepaType cpelbl Ha BXOJE B TPYOy.

Jliis HeoOorpeBaeMbIX MapajlIeIbHO BKIIFOUEHHBIX TPYO (KoJu4ecTBO TpyO JBe U O0Jiee) YIUTHIBACMYIO
pasBepKy TeMIepaTyp Ha BXOJe CleyeT IPUHUMATh TaK Jke, Kak T KOJUTEKTOpoB (cM. M. 3.2.4.2).

3.3.44. PacuerHylo Temmeparypy CTEHKH Tpy0 TIOBEpXHOCTeH HarpeBa  MapoOBOJSHBIX
TETI000MEHHUKOB (MTApOOXJIauTeseh 1 Jp.) CIeAyeT MPUHUMATE:

JUIL  OXJIQJIUTEINICH, PAacloJOKEHHBIX B KOJUICKTOPaX HACHIIICHHOTO T1apa, PaBHOW TeMIlepaTtype
HACBIIICHHS;

JUTSL OXJTaINTENeH, pa3MEIICHHBIX B KOJUIEKTOpax IEPerpeToro rnapa, paBHON TEMIIEpaType MeperpeToro
mapa B IaHHOM KOJIJIEKTOPE;

JUISL  OXJIQJAWTENeH, PACIOJIOKEHHBIX B BOJASHOM IIPOCTpAaHCTBE OapabaHa KOTIa, a TakkKe I
TErI000MEHHHUKOB JIByXKOHTYPHBIX KOTJIOB PaBHOM Temieparype Oojiee ropsdeid cpeabl, ONpelesIeHHOH 1o
TETJIOBOMY pacueTy.

3.3.4.5. PacueTHylo TemIiepaTypy CTEHKH TpyO MOBEPXHOCTEH HarpeBa MapOBOISHBIX U Ta30MapOBBIX
TEMI000MEHHUKOB CJIEIYET ONPEACIATh 110 00IIeH METOIMKE TEIUIOBOTO pacueTa.

3.3.5. [IpuBeaeHHOe HANIPSIZKEHHE

3.5.1.# IlpuBeneHHOE HANPSDKCHUE OT JICHCTBHS BHYTPEHHETO MABJICHUS B KOJEHAX TPYO M B MPSIMBIX
TpyOax KOTJIOB M TPyOOIIPOBOIOB CIICAYET OMPEIEIATh 0 OJHOMN M3 ClIeayIonuX Gpopmyi:
110 HOMUHAJIbHOH TOJIILMHE CTEHKU

pp_s< &Y
20,\ “ KY, ]s—c >

171

o=

10 (l)aKTPI‘IeCKOfI TOJIIHWHE CTCHKHU

5,76 KY.

171

D
o= D
20,\ “ KY, )5,

J1g KoneH creyer NpuHUMAaTh HauOOoJIbIIee U3 MTOJIyYEHHBIX TPeX 3HAaUeHUH .
3HadeHUs BETUINH ¢, K, Y 1 c crefyer npuHUMATE COTIACHO II. 3.3.3.1.

3.3.6. TpeOoBaHUS K KOHCTPYKUIHMHU
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3.3.6.1. TpyOomnpoBOIbl, NUMEIOIIHE HEYKPETJICHHBIE M (MJIM) YKpeIUIeHHbIE OTBEPCTHS (TPOHHUKOBBIE
COETMHEHHMS | T.II.), TOJDKHBI yJOBIETBOPSATH COOTBETCTBYIOIINM TPEOOBAHHUAM K KOHCTPYKIIMH, H3JI0’)KEHHBIM B
pasgene 4.

3.3.7. lonoaHUTeNAbHbIE HATIPSIKEHUS

3.3.7.1. JlononHUTEIbHbIC HANPSDKEHUS OT IEHCTBUS BHEIIHUX HArpy30kK (OCEBOW CHIIBI, M3rHOArOIINX
U KPYTAIIMX MOMEHTOB) W CaMOKOMIIGHCALMI TEIUIOBOIO pACUIMPEHUs] JOJDKHBI ONPENeNsiThCS |
OrpaHUYUBATHCS B COOTBETCTBUU ¢ M. 5.1.

3.3.8. IloBepo4HBbIii pacyeT HA yCTAJIOCTh
3.3.8.1. [ToBepouHBIii pacyeT Ha MAJOLHUKIOBYIO YCTAJIOCTh CIEAYET MPOU3BOIUTH coracHo M. 5.1.5.

3.4. Konnyeckue nmepexoasbl

3.4.1. PacueTr TOJMIIUHBI CTEHKH

3.4.1.1. HomuHanpHas TONIIMHA CTEHKM KOHHMYECKOTO TIiepexoja JOJDKHA OBITh HE MeEHee
OTIpeeNICHHOM M0 OJTHOM M3 CIeAyIomuX Gopmyd:

Uil OECHIOBHBIX (TOUYEHBIX, IITAMIIOBAHHBIX, OOCaKEHHBIX M3 TPYO, KOBaHBIX W Jp.) KOHUYECKUX
IIEPEXO0JI0B

_—pD

§= tc .
26| cosa—p ’

11l KOHMYECKHUX ME€PEX0I0B C IPOJOJIBHBIM CBAPHBIM IIBOM

D
§= +c
2|o| ¢,,cos0—p ’

rae D - BHyTpeHHHI TraMeTp OOJIBIIEro OCHOBaHMSI KOHMYECKOTO IePexo/ia, MM;

@ - YTOJl KOHYCHOCTH, PaBHBI{ ITOJIOBUHE YTJIa y BEPIIMHBI KOHUYECKOTO Mepexoa, rpaj (puc. 3.1).
DopMyITBI IPUTOIHBI IPH COOMIOCHUH CIIELYIOIINX YCIOBHMA:

st g<15°

0,003~ <035 ;

s 15°<g<45°

s D, sino s—C \s—¢
— — ) —— +_ —
0,003 < 5 015 u 4 5\1 2 — V 1 o ) ,

rac DO - BHy’[‘pCHHI/Iﬁ JAUaMETP MCHBUICTO OCHOBaHWA KOHMYECKOT'O IIEPEX0aa, MM.
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D

N

Puc. 3.1. CxeMa KOHMUECKOTO MEPeXONHOro yuacTKa

AN

3.4.1.2. KoaddhunueHT MpoIHOCTH @,, TIPOZIONIEHOrO CBAPHOIO COCIAMHEHHS JOJDKCH MPHHUMATHCS

coryiacHo pasfeny 4.
3.4.1.3. Benuuuna npubaBKA C JO/DKHA ompeneisaTbes cornmacHo M. 3.2.1.4. IlpousBoicTBeHHAs
npudaBKa ¢, IOIDKHA TIPHHUMATBCS PaBHOM:

JJIsL 6eCH_IOBHI)IX KOHUYCCKUX TICPEXOJ0B - 3HAYCHUIO, YCTAHOBJIICHHOMY COOTBCTCTBYIOIIMMU
TCXHUYCCKUMU YCIIOBUAMU JIA HpHHS[TOﬁ TCXHOJIOTHU U3TOTOBJICHUA KOHUYCCKUX IEPEXOI0B,

IJId  KOHMYECKHUX IEPEXOA0B C IPOAOJIBHBIM CBapHBIM 1IBOM, HW3TOTOBJICHHBIX H3 JHKCTA, -
HanOOIBIIIEMY MUHYCOBOMY OTKJIOHEHHIO 110 TONIIUHE JIUCTA.

3.4.1.4. PacyeTsl MO MNPUBEJECHHON METOJIWKE IPUMEHHUMBI JJII KOCOCUMMETPHUYHBIX KOHHUYECKHX
MIEPEX0/I0B, Y KOTOPBHIX YTJBl HAKJIOHA oOpasyromed K JAuaMeTpaabHOW OCH CHMMETPHH B Pa3IMIHBIX
IDIOCKOCTSIX Pa3NIMYHbI (B TOM YHCIIE OJWH U3 HUX MOXKET OBITh PaBEeH HYIIIO).

B pacueTHbIx popmMynax ciemayeT UCIoIb30BaTh HAMOOJIbIIIEE 3HAUEHUE YIIIa KOHYCHOCTH.

3.4.2. JlonycTuMoe JaBJieHne

3.4.2.1. Jomyctumoe pabouee NaBlieHHE MPU KOHTPOJIBHBIX pacdeTax H3TOTOBICHHBIX KOHHUYECKHUX
NePEX0JI0B JIOJDKHO ONMPEAETATHCS 110 clenyomlel popmyoe:

2(s—c)[o] @, cosa
D+(s—c)

Pl =

Jli1st OecIOBHBIX TIEPEXO0JIOB (szl‘

3HaueHue MpUOABKU C TOJKHO IPUHUMAThCs coriacho M. 3.4.1.3.
3.4.2.2. BennmunHa TpOOHOTO MABJICHUS TPH THUAPABIMYECKOM HCIBITAHWA HE JO/DKHA IPEBHINIATH
3HAYEHUS, MOTYYSHHOTO cornacHo M. 3.4.2.1 npu 3aMeHe JOMyCKaeMOro HapsHKCHUS [ | Ha (o],

3.4.2.3. BennmunHa npuHATOrO0 pabodero WM MPOOHOTO [ABJICHHA B TPYOONPOBOAE HE OJDKHA
MPEBBIIATh HANMEHBILIETO AOIyCTUMOTO 3HAUCHHUS JUI KOKIOH M3 AeTanell TpyOompoBOaa, B YAaCTHOCTH VIS
KOHHYECKHX IePEX0/I0B.

3.4.3. IIpuBeieHHOE HATIPSKEHHE

3.4.3.1. TlpuBeneHHOE HAMpPSHKCHHWE OT BHYTPCHHETO MABJICHUS B KOHHYECKOM MEPEXOMe JOIKHO
OIIPE/ICIIATHCS 110 CIIEAYIoLIeH Gopmyie:
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o pDHs )|
2(s—)o, cosa

3nayeHne Ko PUIFeHTa IPOIHOCTH @,, AOIDKHO PHHMMATECS COTJIACHO M. 3.4.1.2.

3.4.4. PacueTHasi TeMIepaTypa CTEHKH

3.4.4.1. PacuerHas TemIiiepaTypa CTEHKH KOHHMYECKOI'O IE€pexojia JOJDKHA MNPUHUMAThCA PaBHOU
HauOOJBIIEH pacueTHON TeMIIepaType CTEHKH MPSIMON TPYOBI, K KOTOPOH Mepexo/] IPUBAPHUBAETCSI.

3.4.5. TpeOoBaHUsI K KOHCTPYKIIUH

3.4.5.1. Ilpu yrue KOHYCHOCTH (>15° 1O KOHIAM KOHMYECKOTO IEPEX0Ja, IPHBAPEHHBIM K
TpyOOIpoBOay 1-Hi KaTteropuw, PeKOMEHIyeTcss 00eCHeunTh IMWIMHIAPUYCCKUE YYacTKH JIJTMHOH HE McHee
JIBYKPATHOW TOJIIMHBI CTEHKH NIEpEX0ia.

3.4.5.2. ConpskeHHss KOHHYECKOW U IMIMHAPHUYECKON dYacTel 10 BHYTPEHHEH U HapyXHOU
MTOBEPXHOCTSIM KOHHYECKOTO Tepexoa, BhIMOIHIEMbIe MEXaHHUYeCKOoW 00pabOTKOMN, TOMKHBI OBITH MJIaBHBIMU
(o pagmycy He MeHee 3 MM), 32 HCKITFOUCHHEM IEePEX0JI0B OT KOHMYECKON K MEHBIIEH ITHITHHAPUICCKON YaCTH
10 BHYTPEHHEH ITOBEPXHOCTH W OT KOHHUYECKOW K OONBIICH IMIMHIPUICCKOW YaCTH IO HapyKHOU
TTOBEPXHOCTH.

3.4.6. IloBepo4HbBIii pacueT HA YCTAJOCTh
3.4.6.1. [ToBepouHBIii pacyeT Ha MAJOIMKIOBYIO YCTAIOCTh CIIEAYET MPOU3BOAUTH COraacHo M. 5.1.5.

3.5. BoinykJible JHUIA

3.5.1. PacyeT TOJIMHBI CTEHKH 3JUIUNTHYECKOT0 U NOJyc(hepuuecKoro JHUIIA

[}
-~ t [ /

G |
t Q\ o — 3
i /]/ / |

D D.

D, D

a

Puc. 3.2. Buinykibie nHHUIIA:
a — TNyXoe IJUIMNTHYECKOE AHHIIIC; § — rayxoe noiycepruyeckoe THHLIE,
6 — BJUIMNTUYECKOC JHULUIE C J1a30BbIM OTBEPCTHEM

3.5.1.1. HomuHanpHas TOJIIMHA CTEHKH IHHUII JJUIUNTHYCCKOW WM TONychepudeckoir (opMbI B
COOTBETCTBHU C PUC. 3.2 NOJKHA OBITH HE MEHEe ONpeJIeNICHHOH Mo (hopmyrie

s=sR+c,
rIie IIpU pacyeTe 10 BHYTPEHHEMY OUAMETPY

__w D
* dglo] —p 20 >
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IIpY pacyeTe 0 HapYKHOMY JUAMETPY

pD D

a a

" aglo] +p 24,

DopMyIIBl TPUTOIHBI TIPU COOITIO/IEHUH CIEIYIOIINX YCIOBUH:

0,55h/D30,2; 0,55h /D 50,2; 0,13(s-¢)/D0,0025.

3.5.1.2. KoappunmenT npouHocTu ( LOJDKCH ONPEJIENATCs COIIIACHO paszieny 4.
3.5.1.3. 3HaveHue mpubaBKY ¢ TOHKHO OMPEeNaThes cornacHo M. 3.2.1.4.
Texnomoruyeckas mpubaBKa ¢, KOMICHCHPYIOIIAs yTOHCHHE JINCTA HPH LITAMIIOBKE BEITYKJIOrO

JTHUINA, TOJDKHA MpUHUMAThCS 1o nanHeiM HT/] Ha n3rotoBnenne gHAIIA.
Ecnmu HOMHUHAJTBHAS TOJIIMHA JIKCTAa HEM3BECTHA, TO JUIS MPEABAPUTEIBHON OICHKH MPUOUBKYH ,

JIOITYCKAETCSI OMPEAEIIATH IO (hopMyTie

A]2 A]2

L= 1+ )5
122100 100 J®
Ecnu HOMWHajbHAsS TOJNIIMHA JIMCTA M3BECTHA WIM NPEIBAPUTENBHO NMPHHATA, TO mNpubaBka ¢

JOJDKHA ONpenessaThes o hopmyiie

AIZ

‘%27 T00°

rae A - YTOHCEHHUC BBIITYKJIOIO AHUIIA ITPU HITAMIIOBKE, MPUHUMAEMOC€ 110 HTﬂ Ha U3CTINC.

I[OHyCKaGTC)I HC YUYUTLIBAaThb YTOHCHHUC NHUIIA, €CJIM OHO HC IMPCBBIIIACT 5% HOMHHAILHOU TOJIIMUHBI
mucta. Ecau YTOHCHUC OoJIbIIIe 5%, TO HOpH OHNpPCACIICHUN HpI/I6aBKI/I 012 YUYUTBIBACTCA PA3HOCTb MCKIAY

YTOHCHHEM A A M YTOHCHHEM A, PABHBIM 5% HOMHMHANBHOI TONIUHBI JIHCTA.

CoOTBETCTBEHHO (I)OpMynLI AJI OIpCACIICHUA HpI/I6aBKI/I 612 HUMCIOT BU:

ool Al ALY
1277700 100 )%

€CJIM HOMHHAJIbHAas TOJIMIMHA JINCTa HEU3BCCTHA,

_ApA
=",

100

€CJIM HOMHHAJTbHAS TOJIIIMHA JIMCTA U3BECTHA WM Npe/IBapUTEIbHaH MPUHSATA.
IIpu pacyerax MakCHUMallbHOE YTOHEHHE CIEIYyET Y4YMTBIBATh B CPEJHEH YacTU BBIIYKIOrO JHUIIA
(HezaBucuMo OT ero (OopMbl) Ha IUIOMIANH, OMNpPEICNAEMON IO BHYTPEHHEH MOBEPXHOCTH BEIMYMHOM

l)m(s—c) OT KPOMKH JIa30BOT'O OTBEPCTUA HUJIU OT I.[eHTpaJ'IBHOfI TOYKHU TIyXOr'o AHUIIA, a TAK)XKC Ha Yy4aCTKE
1epexo/ia OT MWIMHAPHYECKON YacTH K BBIMYKJION JIIS SJUIMITUYECKAX H TOPOCHEPUIECKUX JTHHI. YYacTOK
Mepexo/ia JIOMHKEH pacCMaTPUBATHCS 110 BHYTPEHHEH MOBEPXHOCTH JHHINA HA JTUHE HE MEHee OmpeeseMOoi
o popmyte

1=0,55 7,
rae =0,095D ans AHULL SIUTMOTHYECKOH 1 Topocheprueckoit popmel.

JlomyckaeTcsi y4acTOK Iepexoja pacCMaTpHBATh MO HAPY)KHOW IOBEPXHOCTH BBIMYKIIOrO JHHIIA. B
9TOM ciy4ae popmMyiia UMEeeT BUJL
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1320,55 nra,

rae r =r+s (W r =r+s).

Ecnu mo npuHATON TEXHOJOTHUH W3TOTOBJIEHUS JTHUIA BO3MOKHA MOTEps] HA OKAJIHMHY, TO €€ ClexyeT
yUYeCTh IPH BHIOOPE TOJIIIMHBI JINCTA TP TOJIIIMHE OKaIWHBI Ooree 0,5 MM.

3.5.1.4. HomuHanpHAsg TONIIMHA CTEHKM JHMIIA [OJDKHA NPUHUMATHCA HE MEHEee HOMHHAJIBHOU
TOJIIWHBI CTCHKH LIIHHAPUICCKOr0 O0pTa, ONPE/IEICHHO [0 PaCuCeTHO! TOMIIMHE IpH =1.

HomMuHanpHast TOJIMHA CTEHKU THUILA TOJDKHA OBITH HE MEHEE 6 MM.

[nst nHu ¢ BHYTpeHHUM AuaMeTpoM MeHee 500 MM JomycKaeTcs TOJIIMHA CTEHKU HE MEHEE 3 MM.

3.5.1.5. Jlauma ¢ mepeMeHHON TONIIMHOW CTEHKH W3 YIIepomucToil cramu (pUc. 3.3.) JOTKHBI
paccumnthiBaThest cornacHo M. 3.5.1.1, mpu 3TOM pacyeTHas TOJIIMHA CTEHKH JIOJDKHA MPUHHMATHCS PaBHOM
cpeaHeapu(pMeTHIeCKOMY 3HAYCHUIO 13 HAMMEHBIIEH 1 HanOOJbIICH TOIIIUHBL: s=0,5(sl+s2).

®opmyIta IPUMEHAMA TIPU 5, >S , TIPH 3TOM 5, <25 .

5,

% ' 7
D 5

Puc. 3.3. JlazoBoe OTBCPCTUC B BHITIYKJIOM THULLE MCpeMEHHOMN TONUUHDI
IIpy Hanuuuum B AHMILE MoOApe3a JUisl YIUIOTHEHHUS J1a30BOrO 3aTBOPA OCTAIOIIA’CS B MECTE MoApesa
TOJIILMHA CTEHKH S, JIOJDKHA OBITh HE MEHEE S.

3.5.1.6. Iy1s1 qHUIL C TTIOCTOSTHHOM TOJIIIMHON CTEHKU MUHMMAaJIbHAs TOJIIMHA CTEHKH B MECTE IMoApe3a
JUISL yIITOTHEHHS JIA30BOTO 3aTBOPA S (eM. puc. 3.3) nomkHa OBITH HE MEHEE PACYCTHOW TOJIIHUHBI CTCHKH

JIHHUIL, ONPeACNeHHOM coracHo M. 3.5.1.1, mpu ¢=1.
Jnst THUI ¢ TOCTOSIHHOM W MePEeMEHHOM TOJIIMHON CTEHKU yKa3aHHOE 3HAU€HUE TOJIIIMHBI CTEHKHU s,

JO0IMyCKAacTCA YMEHBIIUTL, €CJIM 3TO IMOATBEPKACHO IMOBEPOYHBIM PACUCTOM Ha IMPOYHOCTH C 000CHOBaHUEM
pecypca SKCILTyaTaluy.

3.5.2. PacueT TOJIMHBI CTEHKH TOPOc(heprdecKoro JHUIA

3.5.2.1. TonmuHa CTEHKH TOPOCHEPHUUECKOTO THHIIA BBHIOTHACTCS MO (HOPMYyIIaM IS SILTUITHUCCKUX
JHHIT HAacTosuX Hopw.

JlonyckaeTcss pacyeT Ha MPOYHOCTH TOPOCHEepHUYECKOro AHHUINA Mpou3BOAuTh Mo (opmymam ['OCT
14249,

3.5.2.2. Koo puuueHT npouHOCTH JHHIIA ¢ JOJDKCH ONPEACIATBCS COMIACHO Pa3/eny 4.

3.5.2.3. BennuuHa nprbaBKH JHUIIA C JOJDKHA ONMPEAEIIThCs cormacto n. 3.2.1.4,

3.5.3. lonycTuMoe 1aBJieHUe

3.5.3.1. Jomyctumoe pabouee AaBlieHHE IPH KOHTPOJIBHBIX pacueTax M3TOTOBJICHHBIX DJUTUNTHYECKUX,
oIy CpepuIeCcKUX ¥ TOPOCPEepUIeCKUX THUII JOIDKHO OBITH HE MEHEE OIIPEEIICHHOTO 10 (POpPMYyJIaMm:
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Ip] = 4(s—)olo] 2h
2h D

D+(s—c)3 ’

€CJIM HOMHUHAJIbHBIM SABJIACTCA BHYTpeHHI/Iﬁ aAnamMeTp,

_ Msols] 24,
Pl D
Da—(s—c)Da o

a

€CJIM HOMHHAJIBHBIM SIBIISICTCS] HAPYKHBIN THAMETP.

3HadeHHe KOd(QQHIMCHTA IPOYHOCTH ( W 3HAYCHHC NPUOABKH C JOJIKHBI ONPEIENATHCS COMIACHO
nn. 3.5.1.2u3.5.1.3.

3.5.3.2. lomyctumoe pabouee AaBieHne Ui TOPOcHeprIECKUX AHUIL MOXKET ONPEACISATHCS COTIIaCHO
T'OCT 14249.

3.5.3.3. BennunHa mpoOHOro AABICHUS TPH THAPABIMYSCKOM HCIBITAHUM HE JOJDKHA MPEBBIIIATH
3HaYeHus, oydeHHoro cormacuo M. 3.5.3.1. u 3.5.3.2 npu 3amene B pacyeTHBIX (HOPMyIIax AOMyCKAeMOTO

HanpsokeHus [g] Ha ], .

3.5.4. IlpuBeieHHOEe HANIPSIKEHHE OT BHYTPEHHEr 0 1aBJIeHUS

3.5.4.1. IlpuBeneHHOE HANpPSHKEHWE OT BHYTPEHHETO JABIICHUS JIUIUNTHYECKHUX, MONyCPEepUIecKux U
TOpOC(HEPUIECKUX AHUIL JOJDKHO ONPEAEIATHCS 10 (hopMyam:

:p’m(m)%] o

4o(s—) 2h

€CJIM HOMHWHAJIBHBIM SABJIACTCS BHYTpeHHI/Iﬁ AnaMeTp,

o513 ]

a

T 4e(s—) 2h,

€CJIM HOMHWHAJIBHBIM SABJIACTCS Hapy)KHBII\/'I ANaMEeTp.

3naveHus ko3ddurenTa TpoyHOCTH @ ¥ BCIMYUHBI NprUOaBKH C JOJDKHBI OTNPEACIATHCS COTJIACHO
nn. 3.5.1.2u3.5.1.3.

3.5.5. PacueTHasi TeMIepaTypa CTeHKH

3.5.5.1. PacuerHas Ttemmeparypa CTEHKH HEOOOTpeBaeMOTO IHHINA IOJDKHA IMPHHUMATHCS paBHON
TEMIIEpaType CTeHKU AeTalli, K KOTOPOH JHHMIIE IPUBapUBACTCS.

3.5.5.2. JIng oborpeBaeMoro JHHUIINA TEMIEepaTypa CTEHKH JAO0JDKHA MPUHUMATKLCS cornacHo M. 3.2.4.1
n 3.2.4.2, HO He TOJKHA OBITH MEHEe TeMIIEPATypPbl CTEHKH JICTaIH, K KOTOPOH JTHHUIIE TPUBAPUBACTCS.

3.5.6. TpeOoBaHMe K KOHCTPYKIUH

3.5.6.1. Haubonpmmii AuamMeTp OTBEPCTHS B BBIMYKJIBIX JHHIIAX JOJDKCH yIOBICTBOPATH YCIOBUIO d/D
<0,61, ecin HOMUHANBLHBIM ABJISIETCS BHYTPEHHUM IMAMETp JAHMINA, U ycloBHIO d/D<0,6, ecliu HOMHHATBEHBIM
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SIBJIICTCS] HAPYIKHBIN JTHAMETP.
3.5.6.2. Iis BBIMYKIJIBIX JHWIN TOJNIIAHA CTCHKU NWIMHAPUYECKOTO OOpTa MOJDKHA OBITH HE MEHEE
PACYEeTHOM TOJIIMHBI CTEHKH 00eyaiiku, pacCunTaHHOM B coorBercTBuy ¢ M. 3.2.1.1 nm 3.3.2.1 npu o=1.
Ecmm pnuHa nmiwHIpUYecKo  OTOOPTOBAHHOW YacTW JHWINA — YAOBJIETBOPSIET  YCIOBHIO:

1>08Y/D,(s—c) - mist smmMnTHYECKOrO M TOPOCHEPHIECKOrO JHUIIA HIIH YCIOBHIO [>(,3 |/ D,(s—) - mns
NoTyc(hepudecKoro JHHMINA, TO TOJIIMHA HUIMHIPUYECKOT0 OOpTa JOJDKHA OBITh HE MEHEE TOJIIMHBI CTCHKU
obeyaiiku, pacCYMTaHHOH B coorBercTBuH ¢ M. 3.2.1.1 nmm 3.3.1.1 mpu o=1.

Ecnu nnvHa 1uiaMHApUYECKOro 0OpTa paBHA YKa3aHHBIM BEJIMYMHAM WIIM MEHEE UX, TO JOMYyCKAeTCs
TOJILIMHA CTEHKHU LIHHIPHYECKOro O0pTa, nmpuHsTas cornacho nn. 3.5.1 u 3.5.2.

3.5.6.3. lomyckaeTcs MpUMEHEHUE TIoyc(hepruuecKuX JHUIL 0e3 [UIUHIPHUIECKOro 0opTa, T.¢. mpu 1 =
0.

3.6. Ilnockue KPHIIKH U JHUIIA

3.6.1. PacyeT TOJIMHBI KPYTJIBIX MUIOCKUX THUILL

3.6.1.1. HoMuHanbHas TOJIIMHA KPYTIIOTO JHUIA TOJDKHA OBITH HE MEHEe OIPEeIeIeHHOH 1o (hopMyIie

s =s +c,
1 "IR

_KD1/ _p_
e %, |/ Tlg

Jnst gauIn ¢ oTOOPTOBAaHHOM LHMIMHAPHUYECKON YacThlo, KOTOPBIE COOTBETCTBYIOT pHcC. 3.4, €, BMecTo D
B (hopMyIty cienyeT MoACTaBiIsATh Bennuuny (D - r).
Koaddumuent K cnenyer npuHUMaTh paBHBIM:

JUTS THUII, KOHCTPYKIIMS KOTOPBIX AaHa Ha pUc. 3.4, a, pu /> D,s K=0,42K1, HO He meHnee 0,35;
I THMIL TOH XK€ KOHCTPYKUMH, HO mpu /[>]/D,s , a Takke I JHULL KOHCTPYKLHMH, TaHHOW Ha
puc. 3.4, 0, B, K=0,45K1, Ho He menee 0,35;

JUISL JIHUIL, KOHCTPYKIHS KOTOPBIX JaHa Ha PUC. 3.4, T, MpU MOJHOM IpOBAape TOJIIWHBI JHUIIA
OJIHOCTOPOHHUM ILIBOM K:O,SSK1 U IBYCTOPOHHUM LIBOM K=0,45K1;

JUTSL THUII, KOHCTPYKIIMS KOTOPBIX AaHa Ha puc. 3.4, n, K=0,53;
JUTSL THUII, KOHCTPYKIIMS KOTOPBIX JaHa Ha puc. 3.4, e, K=0,35.
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a ] 7] 8
o 7 sy Y r
s \ . s, \\ \\V /
S | LS, K Ql = I s
| N | 1N 2
SN =) 5,
N YR
| N Sy
AN y/ JI\\QQ _r\\ :
e R
r>5Mm rz0,2s,

HO He MCHee 5 MM

e d e
[ 2}
h A2s INNNN \ A tn
) PSS, é S, (7777777 A
7 A, 20,75 ~ %
1/ 1 s I
. Z s<s, 6 5 V/‘ & 5L
4207\ A\ 2
o,

Puc. 3.4. TUnN®! 110CKUX AHHIIL

Koaddumment K | CIIelyeT ONpEsIeIATh Mo dhopmymne

s— 0,5) plo]
$ 2o].p

K,=05+|/ 025

rie [g] - HOMHHAIBHOE JOMyCcKaeMoe HallpsbKEHUE TSl MeTalia MIHHAprdeckoi qetamu, Mlla.
z

Homyckaercst koo uumeHt K onpeaensts 1o Homorpamme (pUc. 3.5), ecu (6] =lc]-

K
1
e
6 ~=:-\:: "‘\‘m:ij L7 161
0,9 N\‘\\‘ig S /1,4 EPIN
0,92 BEASNSNSSSISNN
| e R
0,88 5 EZANINNANNNNNGNS
) 2,2 \\\\\\\\\\b\ \\
2.4 M 'Y Aoh
0,84 2.6 \\\\\\ \\\\\\QE\\\‘\\\\\
AR AR Y
0,80 NAAN N
IR AR VAN
0,76 A AR A
107 2 3 4 5678107 2 3 45678107 2 3 4

p/ls], (p/100]c))

Puc. 3.5. Homorpamma juist onpegenenus kosbduuueHTa K, ipu pacuere
KPYTJIBIX TUTOCKUX JHMHI

3nauenue KodpPuuuenta K 10mkHO ObTh He MeHee 0,76.

IIpu oTpunaTeNIEHOM 3HAUYEHUHN NTOJAKOPEHHOIO BBIPAXKEHUS CIIEYET IPUHATh K1=O,76.
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MuHuMasnbHast TOJIIIMHA CTEHKH 8, IOJIKHA OTPENENATHCA 1O bopmyne

__pD__
5= —
2e] —p

TommuHa CTEHKM NHIWHIAPWYECKOH [ETaM B MECTE IMPUCOCIWHEHUS IUIOCKOTO IHUIIA WIH
OHIUHAPUIECKON YacTH TUNIOCKOTO THUIIA TOJDKHA OBITH HE MCHEE S,

Koaddunuent KO CJIeIyeT MPUHUMATH PaBHBIM CICAYIOMIUM 3HAUCHUSIM
JUTSL THUIA 0€3 OTBEPCTHUS KO=1,0;

AJI JHULL C OTBEPCTUCM

K,=

JUTSL THUTIIA C IBYMSA U 00Jie€ OTBEPCTUAMU

K= 1

2

I

Bennunna Zdl JIOJDKHA MPUHUMATHCS KaK MaKCHUMaJIbHas CyMMa JMaMETPOB OTBEPCTHH MU UX XOPJ
B HanboJee 0CIabICHHOM AUaMETPAIIbHOM ceUeHUM JHUIIA (PUC. 3.6):

d +d,.

HpI/IGaBKa C JOJDKHA MPUHUMATLCS COTJIaCHO Pasfeny 1.

3.6.1.2. [Ing mHWII, CBAPEHHBIX U3 ABYX YacTeld, KO3 PUIUEHT MPOYHOCTH CBAPHOTO COCAMHEHHS 0
w
CIIeIlyeT ONPEeeNATh CorlIacHo pasaeny 4.

b,+b,+b,;
Zdl;max{z 37 %%

3.6.1.3. TonmuHa MIOCKOTO JHUINA JODKHA OBITH HE MEHEE TOJIIUH CTCHKH IWJIHHIPUICCKON YaCTH,
omnpeaeneHno cormacuo n. 3.3.1.1.

3.6.1.4. JIast AHUII, KOHCTPYKIIMS KOTOPBIX M300pakeHa Ha pUC. 3.4, 6 W B, TONIIMHA JIHUIIA B MECTE
KOJIBLICBOM BBITOYKH JOJDKHA YAOBICTBOPSTH YCIOBHIO

>_L(2_)+
=076 \2 )7

YkazaHus 110 BEIOOPY BEIMYHMHBI I IPUBEIACHBI HAa PUC. 3.4, 0.
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Puc. 3.6. BeiGop MaKCHMAJIBHOI CyMMbI IHAMETPOB OTBEPCTHIT U HX XOpJ B
JUAMETPAILHOM CEeYeHHH JHHILA

3.6.2. PacueT TOJNIMHBI KPYIJIBIX VIOCKUX KPbILIEK
3.6.2.1. HoMuHambHAS TOJIIIMHA KPYTIIOH KPBIITKH TOJDKHA OBITH HE MEHEE OIPEIeIICHHOM 110 (hopMyIIe

s =s _+c,
1 IR

rae §= K, Dy Tﬁ

JUist KpbILICK, KOHCTPYKLMS KOTOPBIX COOTBETCTBYeT PWC. 3.7, pacuetHpiil auamerp D, u
KO3 UITHEHT K crexyer npuHUMAaTh COracHO Tabn. 3.4.

[MpubaBka ¢ T0HKHA IPUHUMATBCS coriiacHo pasgeny 1.
3.6.2.2. TonmmuHa KPBIIKH IO KOJBIEBOMY Yy9YacTKy IEHCTBHS YCHIUS OT OOJTOB JOJDKHA
YIOBJIETBOPATH yCIOBHIO

s320,7s1.
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ZES)

R

2
g f
g HmeA LEDR BRI

=

Puc. 3.7. Kpyriible ruiockue Kphiliku (3armyuKkH)

Tabnuua 3.4
Tun KOHCTPYKIMH KPBIIIKHU I10 D k K m
puc. 3.7

3.7,a Du 0,5D b/D u

3.7,6 Du 0,41

37,8 Du 0,53

37,r Du 1,25

37,1 Db 0,41

3.6.2.3. KoHCTpyKIUST KpBINIKH, MMOKa3aHHas Ha pUC. 3.7, T, Tpu Du>500 MM K IIPUMEHEHHIO HE

pPEKOMEH Ty eTCsl.

3.6.2.4. [Ins KpbIIIeK, KOHCTPYKIHUS KOTOPBIX COOTBETCTBYET PUC. 3.7, 1, yCHIHe 3aTsAra OOJITOB HE

AOJDKHO ITPEBBIIIATE ABYKPATHOI'O YCUJIMA OT BHYTPEHHET'O JaBJICHUS.

3.6.3. PacyeT TOIIMHBI OBAJIBHBIX M MPSAMOYTO0JbHBIX KPbILIEK

3.6.3.1. HomuHanpHas TOJIIMHA OBAJTBHON WIJIM MPSMOYTOJIBHOM KpbIMKH (PUC. 3.8) 1oybKHA OBITH HE

MEHee OIpeeeHHOoi o Gopmyrie

rae isIKmYm [ ]

02.09.2025
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m<n
Puc. 3.8. OsanpHas (npsgMoyroyibHas) IL10cKasi Kpbliuka

Koaddumment K crnesyer npuHUMATE COTIACHO M. 3.6.2.1.

Koaddumuent Y crieayer onpeaenars mo Gopmylie

[MpubaBka ¢ T0MHKHA TPUHUMATBCS corNiacHo pasgeny 1.

3.6.3.2. Jlng oOBaJbHBIX M MPSMOYTOJBHBIX KpPBIIEK JOJDKHBI  BBIIOJHATHCA — YCIOBHS
nn. 3.6.2.2-3.6.2.4, nipu atom B M. 3.6.2.3 BMeCTO CpeHEro qUaMeTpa MPOKIaJKH D cnenyer npuniMars n
+ b, roe b - mmpuHA TPOKITAIKH.

3.6.4. lonycTuMOe 1aBJIeHUE

3.6.4.1. JlonyctuMoe pabouee NaBJeHUE U3TOTOBJIEHHBIX JHUIL M KPBIIIEK PU KOHTPOJIBHBIX pacueTax
CIIE/IyET ONPEAEIIATH [0 OJHOM U3 CIEMYIOIHX (POPMYIL:
I KPYTJIBIX JHUIIL
1|

(=55 ) el

IUIL OBAJIBHBIX U ITPAMOYTOJIBHBIX KPBIIIEK

B ( o7 )2[01

HpI/I BBITIOJITHCHHUU KOHTPOJIBHBIX pPacdYC€TOB MO JAaHHBIM I/I3MepCHI/Iﬁ TOJIIHWHBI CTCHKH BMECTO Sl-C

alls

5 ’
- ] ool ;

JJI KPYTJIBIX KPBIIICK

CJICAYCT NIPUMCHSATDH S1 f—Cz.

3.6.4.2. BenumunHa TPOOHOTO MABJICHUS TPH THAPABIMYECKOM HCIBITAHWH HE JO/DKHA TPEBHINIATH
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3HA4YEHUS, MOJTYYEHHOTo cornacHo M. 3.6.4.1 npu 3ameHe [ 5| Ha [l
3.6.4.3. BenuuuHa NpUHATOTO pab0Yero Wiv MPoOHOTO JABJICHUS B PACUCTHOM JJIEMEHTE (Hampumep,
KOJUIEKTOpE) HE JIOJDKHA IMPEBBINIATh HAMMEHBLIETO IOIMYCTUMOTO 3HAYCHHUS Ul MJIOCKUX IHUIL, KPBIIIEK W

LWIAHIPAYECKON YacTH PacYETHOTO dJIEMEHTa.
3.6.5. PacueTHast TeMnepaTypa CTeHKH

3.6.5.1. PacyerHas TemmnepaTypa CTEHKH TUIOCKOTO JTHUINA WM KPBIIIKH JOJDKHA TPUHAMATHCS TaK Ke,
KaK JIIsl BBIMYKJIBIX JHHII, cornacHo M. 3.5.5.

3.6.6. TpeOoBaHUSI K KOHCTPYKIUHU

3.6.6.1. Paguycel 3akpyrieHusi, Ti1yOnHa BBITOYKH, CEYEHUE CBApPHBIX IIBOB M JPYIUe BEJIWYMHBI IS
KPYIJIBIX TUIOCKUX JHUII JOJDKHBI yIOBJICTBOPSATH TPEOOBAHHSM, yKa3aHHBIM Ha PUC. 3.4.

3.6.6.2. PaccTosinue MEX1y KPOMKaMU COCEIHUX OTBEPCTUH B IJIOCKOM JIHUIIE JOJDKHO OBITH HE MEHEE
MOJYCYMMBI JTUAMETPOB 3THUX OTBEPCTHH; PACCTOSIHME OT KPOMKH OTBEPCTHS JIO BHYTPEHHEW MOBEPXHOCTH
MWIMHAPHYECKON YacTH JHUINA JIOJDKHO OBITh HE MeHee 2r JIIsl THWI KOHCTPYKIWH 1o puc. 3.4, e, 3r - s
JHHII KOHCTPYKIMHU 110 PUC. 3.4, 6 1 0,1D w1 ocTaabHBIX KOHCTPYKIHI THHIIL.

3.6.6.3. IlpumeHeHue KpyrJbIX IUIOCKUX IHUL] W3 AyCTEHUTHOM CTajd [JOMYCKAETCs TOJBKO IpHU

BBITIOJTHEHUH X TIO TUITY, N300paskeHHOMY Ha pUC. 3.4, a u 6, ¢ cOOIII0IeHIEM YCIIOBUS [ 2'/ D,s .

Tao6nuua 3.5
D, Mm r, MM, HE MEHEe
Ho 500 30
Ot 500 mo 1400 35
Ot 1400 oo 1600 40
Ot 1600 10 1900 45
Cspimre 1900 50

3.6.6.4. Pa3nenka KpoOMOK IITyIlepa MO CBapKy JODKHA OOECIEYHTh COSAMHEHUE €ro C IUIOCKUM
OHHIIEM 1O Bcei TonmmHe mrynepa. [IpuBapka mTynepa OZHOCTOPOHHMM YIJIOBHIM IIBOM 0€3 pa3/eiKd
KPOMOK JIOITyCKaeTcsl TOJBKO IpH TOJIIMHE CTEHKM IITylepa He Oonee 10 MM; MHMHHMAalbHOE CEYEHUE
CBapHOTO IIBA MPUBAPKH IITYIEpa K JHHUILY TOJHKHO OBITh HE MEHEE TOJIIUHBI CTEHKH MITYLEpa.

3.6.6.5. TonmuHY CTEHOK JHUII, K KOTOPBHIM MPHCOCTUHSIOTCS TPYOBI MPH MOMOIIU Pa3BAILI[OBKH,
CJeMyeT MPUHUMATh HE MeHee 13 M.

3.6.6.6. Jlnsa AHMIN, KOHCTPYKLHUSA KOTOPBIX COOTBETCTBYET PUC. 3.4, €, paauyc 3aKpyIJICHUs JODKEH
IPUHUMATBCS B COOTBETCTBHH ¢ Tabs. 3.5, Ho He MeHee 7>s/3.

4. Onpenenenne k03¢ PpUIHEHTOB NPOYHOCTH

4.1. O01HMe MoJI0KeHUS

4.1.1. YcjioBHBIE 0003HAYECHHUSA

4.1.1.1. B hbopmysax MPUHATEI ClIeAyIONIHe 0003HAYESHHUS TIPeICTaBIeHHbIe B TA0M. 4.1,

Tabnuua 4.1

CHuMBOII HazBanue Ennnuna

02.09.2025 Cucrema TAPAHT 45



HopMbl pacyeTa Ha NPOYHOCTL CTaLMOHApPHBLIX KOTIOB M TpybonpoBoaoB napa v ropsidert sogbl P 10-249-98

H3MEpEHUsI
1 2 3
D m CpenHuit nuameTp AeTaiu MM
d JlnameTp oTBEpCTHS MM
d1 JuameTp rHe3za moA WITyLep WIK KPBIILIKY JTI0YKa B €T MM
t,t 1 PaccrosiHue Mexny 1ieHTpaMy COCETHUX OTBEPCTUH B IPOJOJIBHOM MM
(s BBEIYKJTBIX THUTIT B JTIOOOM HAIPaBJICHUH) U TIOTIEPETHOM
HanpaBJICHUSIX, IPUHUMAEMOE TI0 CPEIHEH OKPY>KHOCTH
h I'myOuHa rHe3aa Mo ITyUep WK KPBIILKY JTH0YKa MM
1 w PaccrosiHue OT KpOMKH OTBEPCTHI 10 LIEHTpa CBAPHOIO 1BA MM
¢bu Pacuernblif k03 PUIIEHT IPOYHOCTH ETATH
ou_w Koaddumment npoynocTu cBapHbIX coeiMHEHHUH IpH anbda w =0
¢u d Koaddumnment npounoctu aeraneit, ocnabIeHHBIX
HEYKPETJICHHBIMU OTBEPCTUAMHU
¢u_c Koaddumment npoynoctu getaneii, 0cinabieHHBIX OTBEPCTHIMH C
Y4ETOM YKpETUIeHUS
¢u_0d, pu_Oc KoaddummenTs! mpoyHOCTH OAMHOYHOTO HEYKPETTICHHOTO U
YKPEIUIEHHOTO OTBEPCTHSI COOTBETCTBEHHO
z Koaddumment, onpenenstoniuii OTHOIMIEHUE JHaMETpa OTBEPCTHUS K
30HE €r0 BIUSIHUS
Cymma (f) CyMMa KOMIIEHCUPYIOIINX TUIONIaAeH YKPEIUISIOMMX AeTanen MM2
1 [TpoTsKeHHOCTD 30HBI BIMSHUS OTBEPCTHUS 110 CEYEHUIO pAaCUETHOM MM
JIeTaNd, YIUThIBaeMas B YKpEIJICHU!
ls [IpoTsKeHHOCTD 30HBI BIMAHUS OTBEPCTHUS 110 CEYCHUIO IITYILEpa, MM
YUUTBIBAEMasl B YKPEIJICHUH
¢u_min, pu_max MuHAMaIBHBIA 1 MAKCUMATBHBINH KO((UIIMEHTHI TPOYHOCTH MPH
Pa3HBIX PACCTOSHUSAX MEXIY OTBEPCTHIMH psiaa
D a HapysxHblil nuamMeTp pacyeTHON AeTau MM
D BHyTpeHHUI 1MaMeTp pacueTHOW JeTanu MM
s HoMuHanbHas TONIMHA CTEHKH MM
s f dakTrveckas TOJNIIKMHA CTCHKH MM
c CymMapHas nprbaBKa K TOJIIWHE CTCHKH MM
c?2 OKcIuTyaTalioHHasl TPUOABKa K TOJIIMHE CTCHKH MM
[curmal HoMmuHanbsHOE 10IyCKaeMOe HaIPsHKEHUE MIla
p PacuetHoe naBiienune MIla
da Hapy>xHbIil tnameTp mtynepa uii Tpyobl (OTBETBICHHS) MM
ds BryTpennuii tuamerp mrynepa uin TpyOs! (OTBETBICHNS) MM
dy VY CnoBHBIN ANAMETP OTBEPCTUS, UCTIONb3YEMbIi B pacueTax mpH MM
Pa3IMYHBIX TUAMETPaX PACTOUYKH OTBEPCTHS MO TOJILMHE CTCHKU
de DKBUBAJICHTHBIN JHaMETP OTBEPCTHUS, HCIIOIB3YEMbIH B pacyerax MM
pu OTOOPTOBAHHBIX KPOMKAX OTBEPCTHSI BHYTPh WA HAPYXKY
pacyueTHOM JeTaiun
s 0 MuHrMalbHast TOJIIUHA CTEHKU 0e3 yueTa IpuOaBOK U 0ciabiieHui MM
OTBEPCTHSIMU MJTH CBAPHBIMU COETMHEHUSIMH
anba w VYron Mex1y HanpaBIeHUEM CBAPHOTO 1IBA H PACYECTHBIM rpan
02.09.2025 Cuctema FAPAHT 46




HopMbl pacyeTa Ha NPOYHOCTL CTaLMOHApPHBLIX KOTIOB M TpybonpoBoaoB napa v ropsidert sogbl P 10-249-98

HaIlpaBJICHUEM, T.C. IIPOJOJIBHBIM HaIllPaBJICHUEM JIsA
HWIMHJIPUYECKUX JIeTaliel MIpU pacueTe Ha BHyTPEHHEE JaBleHUE U
MOTIEPEYHBIM HAMPABICHHEM MPH PacuyeTe Ha OCEBOE YCHITHE

(0 <= amppa_w <= 90)

ansda_d VYroa Mex 1y pacdeTHBIM (ITPOIOJILHBIM) HAPaBICHUEM U rpan
HaIpaBJICHHEM MEXTy EHTPAMU PACCMATPUBAEMBIX COCETHMX
otBepctuii (0 <= anbda_d <= 90)

FO [Inomane MeTaia MEX1y KpOMKaMi OTBEPCTUI MM2

Ft ITonuas mromans Mexay HEHTPAMH OTBEPCTHH MM2

4.1.1.2. B cnyuyae HeobOxomumocTu mpuBeneHHbie B M. 4.1.1.1. o0o3HaueHUs CleayeT MOMOIHHUTH
MHICKCaMH S, N U b, OTHOCAIIMMHUCS COOTBETCTBCHHO K INTYIEpaM, HAKJIaJKaM M BOPOTHHKAM, a TaKXke K
BBITSIHYTHIM TOPJIOBUHAM.

4.1.3.# Bce 3Ha4YeHus MCIOJB3yEMbIX B pacyeTax BEJUYUH CJIEAyeT MPUHUMAaTh HOMHHAILHBIMUA O3
yueTa J0NyCKaeMbIX OTKJIOHCHHUH.

4.1.2. Cpeanuii fuaMeTp UWJINHAPUYECKOI AeTaJIU UM BbINYKJIOr0 JHUIIA

4.1.2.1. Ecniu HOMHUHAJIBHBIM JHAMETPOM JETalM SBISETCS HapyXHBIN TUaMeTp, TO CPEAHUN AUaMeTp
CIIEyeT OTPEEIATh 1Mo hopmyIie D =D -s.

4.1.2.2. Ecni HOMUHAJIBHBIM JHaMETPOM JIETAH SIBIISIETCS BHYTPEHHUM TUaMETp, TO CPEeIHUI AUaMeTp
clIetyeT onpeaents 1o popmysne D =D +s.

4.1.3. PacyeTHblil KO3 PUIIHEHT NPOYHOCTH

4.1.3.1. PacuerHblii KOXQQHUUMEHT NPOYHOCTH ( NPEIACTABISLCT COOOI OTHOCHTENIBHYIO BEIMYHHY,
UCTONB3YEMYIO0 B (GOpMyJiaX JUisi OIpPEICNICHHs TOJNIMHBI CTEHKH PAacyeTHOW JETad M YYUTHIBAIOIIYIO
ocJa0JieHre OTBEPCTUSIMH U CBAPHBIMU COCTMHCHUSIMH.

4.1.3.2. KoabhdunueHT MPOYHOCTH CBAPHBIX COCAHMHCHHIMA @, TPeACTaBiIAeT co0olf OTHOIICHHE

NpEACIbHON Harpy3K, ACUCTBYIOLIEH B HAIPABJICHHUH, IEPIEHAUKYJISPHOM K HAlpPaBIECHUIO CBapHOIO
coeTMHEHUS (T.€. TIPU GWZO)’ K MpeACIIbHON Harpy3ke OSCIIOBHOM JCTalH.

4.1.3.3. KoadhdunueHT npouHOCTH @, WM @ , YIUTHIBAIOIMA OTBEPCTHS, MPEICTABIACT coboi

OTHOLICHHUE MPEAeFHON Harpy3KH JETaIN C OTBEPCTUSIMH K NIPEAETbHOM Harpy3ke AeTain 0e3 OTBEPCTH.

VYKka3aHHOE OTHOIIEHHE Harpy3oK JOMYCKaeTCsi 3aMEHSTh OTHOUIEHHEM CpPEIHEero HampsHKeHHs B
JeTanu 6e3 OTBepCTHHl K CpeHEMY HANPSHKEHHIO JAETadl C OTBEPCTHSIMH HIIM OTHOIIEHHEM COOTBETCTBYIOIINX
Iomaziei tex ke cambix ceueHuid (cM. M. 4.3.3.10). [Ipu 3TOM paccMaTpUBAIOTCS HANPSDKESHHS WU CCUCHUS
MEXIy OTBEPCTHSIMH WJIH IO OTBEPCTHIO, TIEPIEHANKYISIPHBIE HAMPABICHUIO NEHCTBUS pacueTHOW HArpy3KH
WJIM TIPUBEIEHHBIE K ATOMY HAIPaBICHHIO.

4.1.3.4. PacueTHpIil KO3(h(PHUIMEHT MPOYHOCTH JETATH ¢ TPHHUMACTCS PABHBIM 00 MUHUMAaIHLHOMY
W3 3HAYCHWH KOI(PQPHUIMEHTOB TPOYHOCTH CBAapHBIX COEAMHEHUI @, U OTBEpCTHH ¢, mbo ux

MPOM3BEICHUIO B 3aBUCHMOCTH OT PACCTOSHHS MEXJy KPOMKOM ONMKaWIiero K CBApHOMY IIBY OTBEPCTHSI H
IIEHTPOM CBApHOTO IIIBa IW.
4.1.3.5. Ecmu paccrosHmE ZW paBHO WM MeHee ()5 |/ Dm(s—c) , W MeHee 50 MM, WM KpPOMKa

OTBEPCTHSl TepeceKkacT (MOJHOCThI0 WIIM YacTH4YHO) cBapHOW 1oB (pUC. 4.1), To pacyeTHBIH KOA(POHUIIEHT
MIPOYHOCTH CIIEAYET ONPENeNsATh o Gopmyiie

?,
Vl —O,75sin4aw

=0,

B ocranpabIX Cirydasax Jisl paCuUC€THOI'O KOB(I)(bI/II_II/IeHTa MMPOYHOCTU AOJI’KHO BBITIOJIHATHCA YCIIOBUC
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. N
o=min! ¢ ; =
Vl —0,75sin"a.,,

[Ipu HanwYUM yKpeTIeHHBIX OTBEPCTHi B (popMynax ciemyeT MpHHUMATh @, B3AMCH ¢ .

4.1.3.6. Jlust OecLIOBHBIX HeTaled pacueTHbIH KOI(GUUMCHT MPOYHOCTH (p CICAYCT HPUHUMATH
PaBHBIM KO3(QPHUIMEHTY MTPOYHOCTH JAeTaleil, 0CIabIeHHBIX OTBEPCTHIMHU @, WIH @ .

4.1.3.7. lns neraneil, He UMEIOIIUX OTBEPCTHH, MJIM C OAMHOYHBIM OTBEPCTHEM, pa3Mepbl KOTOPOIO

JIOJKHBI YJIOBJIETBOPATH YCIOBUIO (f <),25 |/ Dm(s—c) , WK C psAlaMHU IIOJIHOCTBIO YKPCIIJICHHBIX OTBEPCTUHU ((p

=1), pacueTHbl KOIQQUIMCHT NPOYHOCTH ( CICAYCT HPUHUMATh DABHBIM KOIPQUIMEHTY NPOYHOCTH
C

(‘pW
CBapHOTO COETUHEHNS .
P A Vl ~0,75sina,,
o
4.1.3.8. Bo Bcex cimydasx KO3(pOHUIUEHTHI MPOYHOCTH ¢, ¢ », @, & TAKKE , HE
Y b P ® 9 O J/1-0.755ina,

AOJDKHBI IPUHUMATBCA boitee CAWHUIIBI.

ar
i

oar

Puc. 4.1: [] — pacderBOe HanpasieHue (ST IIMHADWIECKOM ACTANM 1IpH
pacueTe Ha BHYTPEHHEE JaBjacHie — npojonabHas ock); II-11 — cpepusg
JHHUSA cBapHoro coenvinenwus; JI1—II1 — wanpapneHue pacHeTHON HarpysKy

CaapHble coeuHEHUS ¢ KO3PHUITIESHTOM TIPOTHOCTH @, MeHee 0,5 He moryckaroTcs.

4.1.3.9. JluneHbIM pSIOM OTBEpCTUH (KOTOPBIN U YHPOILEHUS Ha3bIBaeTcid pAIOM OTBEPCTHI)
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ABIISIOTCS. OTBEPCTHUS B KOJIMYECTBE ABYX U OoJiee, pacionoXeHHbIE B OJHOM HaIlpaBJIeHUH (11O OJHOW JIMHUH)
Ha MOBepXHOCTH JieTanu. OTBepCTHs, IEHTPbI KOTOPBIX OTCTOST OT YKa3aHHOTO HaIlpaBlIeHUS Ha 15° u meHee,
MOTYT CUMTATHCS BXOISIIMMH B P OTBepCTHit (PUC. 4.2).

y>15°

a < 15°

[lpononbHas
e — — )
~
~

OtBepcTie A B Hanpas/CHHM CJieBa HaNPaBo BXOAMT B PSLI OTBEPCTHIA,
TaK Kak yroji a < 15°, ¥ pacuer Bonmyckaercs Mpou3BOAHTE Ge3 yyeTa yria
KakK ILig InpoaoJibHOro pgaaa.

OtsepcTe A B HallpaBACHHM CIPaBa HANEBO He BXOAUT B MPONO/b-
HbIit psil OTBEPCTHH, TaK Kak yroj y > 15°, ¥ pacyeT NpOU3BOAAT KaK s
KOCOTO psina.

Puc. 4.2

4.1.3.10. PaagoM OAMHOYHBIX OTBEPCTUN HA3BIBAECTCS PAJ OTBEPCTUM, PACCTOSHUA MEXKIY KPOMKaMH

KOTOPBIX COCTaBIIIOT HE MEHEE ) |/ Dm(s —) .

4.2. KoadppuuneHTHI MPOYHOCTH CBAPHBIX COETUHEHUI

4.2.1. Koy puuueHTHI NPOYHOCTH CTHIKOBBIX COeIMHEHM i

4.2.1.1. KosddumumenT NPOYHOCTH CTHIKOBBIX CBApHBIX COCAWHEHWH, BBITIOJHEHHBIX JFOOBIM
JOTYIIIEHHBIM ~ CIIOCOOOM  (aBTOMATHYECKOH, IOJIyaBTOMATHYECKOW WJIM PYYHOH IyroBOM CBapKoii),
o0ecreunBaroONIM TOMHBIA TPOBAp MO BCEW JIMHE CTBHIKYEMBIX DJIEMEHTOB, TPW TPOBEISHUH KOHTPOIS
KadecTBa I1Ba pajrorpaduei uik yabTpa3ByKoM IO BCEH JUTHHE ITBa ISl TPOAOIBHOTO IIBA TI0J aBIICHHEM H
MIOTIEPEYHOT O IIBA TPH PACTSHKEHUH JIOJDKEH MPUHUMATHCS CIIEAYOIIIM:

JUISL  YTIEPOAUCTON, HU3KOJIETUPOBAHHONW MAapraHIIOBUCTOW, XPOMOMOJHOIEHOBOH (B TOM 4YHCIE
10CrMo0910) u aycTeHUTHOMU cTanen (pw=1,0;

JUTS XPOMOMOJTHGICHOBAHAINEBOI 1 BHICOKOXPOMHECTOIT cTaneii mpu pecypee 10 2-10° a:
MPH 3JIEKTPOIIAKOBOM CBapKe (szl ,0;

IIpY PyYHOH TYroBOM CBapKe, KOHTAKTHOW CTHIKOBOM CBapKe, aBTOMATHYECKON CTBIKOBOW CBApKE IO
(hrocom:
J1s1 pacueTHoU Temnepatypbl 5S10°C 1 MeHee (pw=1,0;

Ut pacdeTHOU Temmeparypsl 530°C u 6oree (pw=0,7;

IIPU 3JIEKTPOHHO-JIY4EBOU CBapKe:
Ut pacueTHOH Temmeparypsl 510°C u meHee (pWZI,O;

Jutst pacyeTHOU Temmeparypsl 530°C u Gornee (pw=0,9.

[Ipu pacuetnoit Temmepatype oT 510 mo 530°C 3HaueHune KO’(QQHUIMEHTAa MPOYHOCTH CBAPHOTO
COC/IUHEHUS (@ = OMPENENSCTCS JIMHCHHBIM HHTCPIOIMPOBAHMEM MEX/IY YKA3aHHBIMH 3HAYCHHAMH
w

K03 QUITMEHTA TPOYHOCTH.

4.2.1.2. Koo uuueHT NpoYHOCTH CTHIKOBOTO CBAPHOTO COCAMHEHHS, KOHTPOJb KauecTBa KOTOPOTO
V3 unu paguorpadueil qomyckaeTcs NPOM3BOAMTH HE IO BCEW AJHMHE KAKAOTO IIBa, CIEAyeT NPUHUMAThH
paBHBIM 3HAuCHHUIO, TpHBeAeHHOMY B M. 4.2.1.1 u ymHOXeHHOMY Ha BenuuuHy: 0,8 - mpu BBIOOPOYHOM
koHTposie He MeHnee 10% mmuHbl nanHoro miBa; 0,7 - MpPH OTCYTCTBHM KOHTPOJIS WJIM TPH BBIOOPOYHOM
koHTpoie meHee 10%.
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4.2.1.3. Tlpy HaIM4MU CMEIICHUsT KPOMOK CBapHBIX TPYO KOA(PQPUIMEHT NPOYHOCTH CBAPHOTO
COCIUHEHHS, oOmpeseieHHbi B coorBerctBud ¢ nn. 4.2.1.1 u 4.2.1.2, nomkeH ObITh yMEHBIICH
IIPOIIOPLIMOHAIIEHO CMELICHUI0 KPOMOK, HallpuMep, Py CMEIEHUH KPOMOK Ha 15% 3HaueHune ko3 duieHta
JIOIDKHO OBITH yMHOKEHO Ha (,85.

4.2.1.4. Ecnu HanpaBiieHHE Harpy3KH COBIAAAET C HAIIPABICHUEM CBAapHOTO IIBAa MM OTJIMYAETCA OT
HEro Ha yroi He 6onee 15° (90021'%/5150)’ TO K03()(PUIIMEHT MPOYHOCTH CBAPHOTO COSAUHEHUS TIPU pacyeTe

Ha JaHHYIO HAarpy3Ky HE Y4WuThIBaeTcs. Tak, Ipu pacdeTe Ha BHYTpPEHHEE AaBJICHUE LMINHIPUYECKUX AeTalei
HE YUHUTBIBACTCS IONEPEUHBIH 1IOB, a IPU pacdeTe Ha OCEBOE YCUIIME HE yUUTHIBAETCS IPOAOJIBHBIN IIOB.
4.2.1.5. YcuneHue cBapHOTO 1LIBa MIPU OIIpeeNeHUN KO3 GHUINEHTa IPOYHOCTH HE YUUTHIBACTCSI.
4.2.1.6. Ecnu cBapHOE COeAMHEHHE HArpyKeHO M3rHOAIOIIMMH Harpy3kaMd, TO IPH ONpEAeICHUH
WU3THOHBIX HANpPSHKCHUH, NEHCTBYIOIIMX B IIONEPEYHOM HANpaBlICHHMH CBAapHOTO COEIUHEHUS, OJKHBI
NPUMEHATECS KOO(QUIMCHTBI IPOYHOCTH CBAPHOrO COCAMHEHHS IPH M3THOC ¢ , 3HAYCHHS KOTOPBIX JIs

KaTaHbIX M KOBAaHOCBEPJICHBIX MM LEHTPOOCKHOIMTHIX TPYO € MeXaHMYeCKH OOpabOTaHHOW BHYTpEHHEH
MIOBEPXHOCTHIO JOJDKHBI IIPHHUMATHCS He OoJiee MpHUBeIeHHBIX B Tabn. 4.2.

Tabnuua 4.2
3navenusi ko3ppuuueHTa Py
Crann TpyOn
KaTaHbIC MEXaHUYECKU
00paboTaHHbIC
AyCTeHUTHast XpOMOHHUKEJIEBasi ¥ BEICOKOXPOMHUCTAs 0,6 0,7
XpomomonnbIeHOBaHAAMEBAs [TPH PACUETHON TeMIleparype:
510°C u meHee 0,9 1,0
530°C u 6onee 0,6 0,7
Yrnepoaucras, MApraHIOBUCTass U XPOMOMOJIMOACHOBAs 0,9 1,0

MpumeyaHwue. Ilpu pacuerHoii Temneparype ot 510 g0 530°C k03P PHUIHEHT TPOYHOCTH CBAPHOTO
COCIMHEHHS TIPU M3TU0e ONpeIeTsIeTCs] THHSWHBIM HHTEPIOIMPOBAHIEM MEXTY YKa3aHHBIMU 3HAUCHHUSIMHU.

Ecnu pacyerHas neranp M3roTOBIIEHA W3 JIMCTA, TO 3HAYCHHS KOA(P(OUIIMEHTOB MPOYHOCTH CBAPHOTO
COCIMHEHHMS TIPU M3TUOE TOMYCKAeTCsl MPUHUMATD 110 Tabr. 4.2 kak st MeXaHHYeCKu 00pabOTaHHBIX TPYO.

[Ipu w3roToBneHMM neraneil u3 monyhaOpUKaTOB C IOJIEM JOMYCKOB TOJIIMHBEI cTeHKH Oonee 10%
KO3 PHUITHEHTHI IPOYHOCTH CBAPHOTO COEAWHEHHS TPU M3THOE ClieAyeT MpUHUMATh mo Tabn. 4.2 kak s
KaTaHbIX TPYO.

4.2.1.7. JIns XpoMOMOJUOICHOBAHAMEBBIX U BEICOKOXPOMUCTBIX CTaJIel MPH PacYSTHOM TeMmIepaType

6onee 510°C u pecypce 3-10° 4 3HaueHHS KOIDDHUIMEHTOB IPOYHOCTH JOKHEI ObITH yMeHbIIeHb Ha 0,1 1
cocrassar 0,6 u 0,8 Bmecro 0,7 u 0,9 cornacuo n. 4.2.1.1 u 0,5 u 0,6 Bmecto 0,6 u 0,7 cornacuo n. 4.2.1.6. s

pecypca ot 2-10° 10 3-10° 4 3HaueHHs KO>(PPUIMEHTOB MPOYHOCTH CBAPHOTO COCAMHEHHS OMPEIeIIOTCS
JTUHEHHBIM UHTEPIIOIUPOBAHUEM MEXKY YKa3aHHBIMU 3HAUCHHUSMH.
4.2.1.8. JIns XxpoMOMOJUO/ICHOBAHAIMEBBIX U BEICOKOXPOMUCTBIX CTaJICH MPU PacYCTHOM TeMIepaType

6onee 510°C u pecypce 4-10° u 3HaueHHs KOIDDUIMEHTOB IPOUHOCTH JIOILKHBI GBITH yMEHbIIEHH! Ha 0,1 10

CPaBHEHHMIO CO 3HAYEHHAMH, YKa3aHHBIME mpu pecypce 3-10° u B n. 4.2.1.7. 3HaueHns ko>(pHUIHEHTOB
MIPOYHOCTH MOTYT YTOUHATHCS [0 MEPE HAKOIUIEHUS 3KCIIEPUMEHTAIbHBIX JaHHBIX.
4.2.2. KoapPpunueHTHI NIPOYHOCTH YIJIOBBIX CBAPHBIX COeIMHEHUI U coeIMHEHU BHAXJIECTKY
4.2.2.1. Ilpu pacuere yrIOBBIX M TaBPOBBIX CBAPHBIX COEIWHEHMH HAa BCE BHBI HArpy30K (Kpome

ckatus) Ko3QGUIHEHT MPOYHOCTH @,, CCYeT NPUHAMATH HE 6onee 0,8 mpu KOHTpOJIE paarorpadpuei niu

V3K mo Bceit anmune mBa u He 6onee 0,6 mpy BEIOOPOUHOM KOHTPOJIE HITH MTPU OTCYTCTBUU KOHTPOJISL.
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4.2.2.2. Tlpu pacuere CBapHBIX COCJMHEHHIA BHAXJIECTKy Ha BCE BHJBI HArpy30K KOI(QQOHUIMEHT
NPOYHOCTH (p CIIE/yeT NPUHUMATE HE 6omee 0,6.

4.3. Koa¢punueHTH NPOYHOCTH, YIUTHIBAKOLINE HATUYUE OTBEPCTHIl

4.3.1. IluameTp oTBepcTHS

4.3.1.1. Ilpu onpenenernn Ko3GHUITUESHTOB TPOTHOCTH @, WM @ MaMETp OTBEPCTHS Ui KaXKI0ro

PacCYETHOTO CEYEHHS CICIyeT IPUHUMATH:

JUISL OTBEPCTHUii, B KOTOPBIX TPYOBI Pa3BajbIOBAHbI WM IIPHBAPEHBI K HAPYKHOM MOBEPXHOCTH JIETAIN
0e3 pacTOYKH THE3Ja WM C yrIyOJeHWeM Julsl YCTaHOBKHU miTynepa meHee 30% TONIIMHBI CTEHKH WK C
yrinyonennem 30% u Oosiee, HO ¢ OOECIEYCHHUEM TMOJHOTO TPOIJIABICHUS TOJIIUHBI CTEHKH IMITyIepa |
3aMOJHCHUEM THE3/la HAIUTABJICHHBIM METAJIOM, & TaKXKe JJIS JIFOYKOBBIX OTBEPCTHH - PaBHBIMH JHAMETPY
OTBEPCTHSI B COOTBETCTBHU C PUC. 4.3;

JUIT OTBEPCTHH, UMEIONIUX IO TONIIMHE CTCHKH PACTOYKH C HECKOJBKUMH DPAa3HBIMU THAMETPAMH,
HAmpUMep C TPeMs JUaMETpaMH COTJIaCHO PUC. 4.4, - paBHBIMH YCIOBHOMY JHAMETPY, ONMPEACICHHOMY IO

dhopmyiie

b

ah,
e

roei=1,2,3, .., n B ciydae ecnu mTylep yCTaHABIUBACTCS B THE3JIE C TIOJHBIM MPOIUIABICHUEM Ha
MIyOMHY HE MCEHeEe h3, pacdeT YCIOBHOTO JHaMeTpa OTBEPCTHS (dy) JIOTTYCKAaeTCsT TPOU3BOANUTDH TI0

3HAYCHUSM JIBYX PACTOUCK (dl, , h1 u dz, hz);

JUIsl OBAJIBHBIX OTBEPCTUH - PAaBHBIMU PAa3MEPY OTBEPCTUS B HAIIPABICHUM psfia, pacCMaTpPUBAEMOTO
IpU ONpeielIeHUH KO QHIIMEeHTa IPOYHOCTH;

IUT COCEAHHUX OTBEPCTHH psila, UMEIOUINX pa3Hble AMAaMETpPhI, - PaBHBIMHU CpenHeapru(hMETHIESCKOMY
3HAYEHHUIO TUaMETPOB;

SN
LA
1
LA
4
)
7

AN

l
N
N\

///4 14

Puc. 4.3. Tunst cocnuticHYs TpyO (LWTYHIEPOB) ¢ pacUeTHOM HCTaNlbIO:
a — OTBCPCTHE C 3aBaJIbIIOBAHHOMN TpYOoii (LLITyLepoM); 6 — OTBEPCTHE C
TIpUBapHbIM ILUTYUCpOM (TpY0Oit) 6e3 110JIHOTO MpOoIUIaBIeHUS TOJIUUHBI
CTEHKH NITyLCpa (KOHCTPYKTHUBHBIA 3a30p); & — OTBCPCTHUC C MPUBAPHBIM
wTyuepoM (Tpydoit) Npu NOJHOM 11POIUIABJACHUYU TOJWMHBI CTEHKH WITYLICPa;
2 — OTBEpPCTHE C IIPUBAPHLIM LUTYUEPOM (TPYOOI) 1IpH NOJIHOM 11pOIiaBie-
HUU TOJILMHBI CTCHKU pacueTHOM netanu

id d

ot ——=— -
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d,

Puc. 4.4. OTBepcTHE C pa3IMYHBIMM JUAMETPaMH IO TOJIIMHE CTEHKU

]

JUTS ATHHAPAYECKUX JeTajlel U BBITYKJIBIX THUII C OTOOPTOBAaHHBIM BHYTPH HIIM HAPY>Ky BOPOTHHUKOM
WIH C BBITAHYTOM T'OPJIOBUHOM - paBHBIMHU SKBUBAJIEHTHOMY JUaMETPY, ONPENEIEHHOMY 110 opMyie

de=d+0,25r,

T I - ParyC 3aKpyrJICHHs BOPOTHUKA MM TOPJIOBUHBI 110 BHYTPEHHEH MOBEPXHOCTH (10 OTHOIICHHUIO
K OTBEPCTHIO), MM (pUC. 4.5, 4.6); T0KHO OBITB 7'>5 MM;
ISl OTBEPCTHI, HMEIOIINX Pe3b0Y, - PABHBIMU CPEIHEMY THAMETPY PE3bObI.

Puc. 4.5. BoiTsaHyTas ropJoBMHa

Ocs
OTBEPCTUA

hbl

%

Sy

NN
-

Puc. 4.6. OrGoproBaHHbIi BOPOTHUK

4.3.1.2. Cuarue acok wim CKpyrieHHe KPOMOK C BHYTPEHHEH MOBEPXHOCTH JETANU JOIYCKaeTcsl He
YUUTHIBATb.
4.3.1.3. Ecnu oguHOYHOE OTBepcTHE B OapabaHe, KOJUIEKTOpE WM KOHHYECKOM Iepexojieé MMeeT
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(dbopMy, OTIMYAIOUIYIOCS OT KPYTOBOW C MaKCUMAallbHBIM pa3MepoM d,, PACIONIOKEHHEIM IIOJ YIIIOM ¢ K

NpOJIOJILHOMY HAamnpaBlieHHIO, TO TpU pacueTe Kod(duimeHTa MpOYHOCTH WM YKPEIJICHUS OTBEPCTHS 32
pacueTHBIN AUAMETP OMMHOYHOTO OTBEPCTHUS JOKHO MPUHUMATHCS HAaHOOJIbIIEe U3 CIIEAYIOIINX 3HAUCHHH:
pasMepa, pacroiI0KEHHOTO B IPOAOJILHOM HAIPABICHUU;
pasMepa, IpUBEISHHOTO K POI0IBHOMY HAIPaBJICHUIO U ONIPEIEICHHOTO 10 (hopMyJie

d=dIV 1-0,75sin*o -

V{’ 77777
L

Puc. 4.7
[pu smuntryeckol (wm OTU3KOM K HEl OBajbHOMN) (hopMe OTBEPCTHS ¢ MAKCUMAIBHBIM Pa3MepoM d
| M C MMHHUMAaTbHEIM a’2 (puc. 4.7) 3a pacyeTHbBIH TUAMETP OJWHOYHOTO OTBEPCTUS JOJDKHO MPUHHUMATHCS

HauOOoJIbIIIee U3 CIEAYIONINX 3HAUEHUH, OTpeAeIeMBIX 110 POpMyIIaMm:

d=dlcoszm+d2sin2w U =, V 1—0,75sin4m .

Jis  OMMHOYHBIX OTBEPCTHH HEKPYTOBOW (OPMBI, PACTHOJIOKEHHBIX B BBINYKIBIX [THHUINAX, 32
pacueTHBIN TUaMeTP OTBEPCTHA CIIeIyeT IPUHUMATh HanOOJIBIINI pa3Mep HE3aBHCUMO OT €TO HaPaBIICHMS.

4.3.2. KoappuumeHT NPOYHOCTH JieTajeil ¢ OIMHOYHBIM 0TBEPCTHEM

4.3.2.1. OIMHOYHBIM CJIE€IyeT CUUTATh OTBEPCTHE, KPOMKA KOTOPOTO yJaaleHa OT KPOMKH OJrKaiiiero

OTBEPCTUA Ha PACCTOSIHUE HE MEHEE ) |/ Dm(s —c) .
4.3.2.2. KoahpunueHT NpoYHOCTH IMMJIUHAPUUSCKOMN NETaJd WM BBIMYKIIOTO JIHHUIIA, OCIA0JCHHBIX
OJIMHOYHBIM HEYKPEIUICHHBIM OTBEPCTHEM, CIICAYET ONPEALIIATh 10 (hopMyJie

2

Pod™ 25175

d
|/Dm(s—c)

4.3.2.3. KoadhpummeHT MpoIHOCTH IMMIHMHAPHICCKOW MeTaall WM BBITYKIOTO IHHINA, OCIa0ICHHBIX
OJIMHOYHBIM YKPEIUIEHHBIM OTBEPCTHEM, CIIEAYET OMPENeNATh o (hopMyIie

rme -

Poe=Pou| 1+ Zf
o 2(s—c)VDm(s—c)
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Benuunny xoa¢dunmenrta @, CTIEAYET ONPEIENSTh COTIACHO . 4.3.2.2.

CyMMy KOMIICHCUPYIOILIUX TUIOIIACH Z f chemyer onpenenarh cornacHo M. 4.3.6.

4.3.2.4. Ecnu neranp ociabiieHa PSIOM OJMHOYHBIX OTBEPCTHH, TO 3a pacdeTHBIA KO3 UIIUEHT
MPOYHOCTH CJIEIyeT NMPHUHUMATh HaWMEHbIlee W3 3HAYCHUH KOA(PQPUIMEHTOB MPOYHOCTH ISl OJUHOYHOTO
orBepcTHs coriacHo M. 4.3.2.2 u 4.3.2.3, a ;1 psga oTBepCTHid cortacho M. 4.3.3-4.3.7.

4.3.3. Koa(ppuuueHT NPOYHOCTH HHINHAPUYECKHX JeTaleil, 0caa01eHHbIX HeyKpenJaeHHbBIMHA
OTBePCTUSIMU

4.3.3.1. KoapduuneHT mpoyHOCTH AeTaneld, OClabICHHBIX MPOAOJBHBIM DPAIOM HIM KOPHIOPHBIM
[OJIEM OTBEPCTHUH C OMHAKOBBIM LIArOM, CJIEAYET ONPEACIATh 0 PopMyJie

_td
s

4.3.3.2. KoapduuueHT mpoYHOCTH HUIMHAPUICCKON IeTalld, OCIa0JCHHON MOMEPEYHBIM PSIIOM HITH
I10JIEM OTBEPCTUH C OJMHAKOBBIM IIArOM, CJIEAYET OMPEaASIATh 110 GopMyie

4—d
0q=2""7—
i

4.3.3.3. Ilpn maxMaTHOM DPaBHOMEPHOM PACIOJIOXKEHUH OTBEPCTHUH HOJKHBI OBITh BBIYMCIEHBI TPH
3HAa4YeHUs KOAPPHULINEHTA TPOYHOCTH:

B IIPOIOJILHOM HarpaBiieHuH (s mara t = 2a) - mo n. 4.3.3.1;

B [IONIEPEYHOM HATPABNCHUH (JU1st wara ¢ =2b) - 1o . 4.3.3.2;

B KOCOM HalpaBJICHUH - 110 hopmyJie

1
a 1+m2
¢~ ) >
m 9
10,75
1 +m?

rae m = b/a.
OKOHYATEILHBIM OOJIKHO MPUHHUMATBCA HAMMEHBIIIEC U3 TPEX HaﬁILCHHLIX 3HAYCHUH.
4.3.3.4. Ecnm pnerans ocnabiieHa psIOM, COCTOSIIAM W3 JABYX HEYKPEIUIGHHBIX OTBEPCTUH ¢

paccTossHUEM MEXIY UX KPOMKaMH MEHEE 2 |/ Dm(s—c) , TO KOOQQHUIIUEHT MPOYHOCTH CIIEAYET MPHUHUMATD T10
hopmyme
2( 1 _(pmin )+Z(pmin
P 142) 2+ 2)o,,

Jnst pspa u3 4ersipex orBepetuid (PUC. 4.8), B KOTOPOM MHHHMMAalbHOE 3HaueHHE KOd(h(PHIMECHTA
NPOYHOCTH @ . HMMEET MECTO y CPEJHCH Maphl OTBEPCTHil, a MO OOOMM HANPABICHHSM OT STHX IBYX

OTBEPCTH PaCIONaraloTCsi OTBEPCTHS HA PACCTOSHHSX, ONpeAesieMbIX K03 puireHTaMu IpOIHOCTH RO
,» 3HAYCHHSA KOTOPBIX YIOBICTBOPSIOT YCIOBHIO @ >@,>( , PACUCTHEINH KOA(PGUIMEHT TPOYHOCTH
— T 0

JIOITYCKAETCSI OMPEACIATE 0 hopMyie
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((P1+(P2)(1 “Ponin )+Z(pmin

(p =
¢ ((P1+(P2+2Z)‘((P1+(P2+Z)(Pmm
tl tmin tZ
AR ) TR 'd
N ANV, PV
(p _tmin—-d. __tl'-'d_ =t2"d
min tmjn y (pl t} ’ CPz tz “

Puc. 4.8, Psin us ueTnipex OTBEpCTHI ¢ HEPABHOMEPHBIM IHATOM

MpumeyaHwue. [pu pasHbIX 3HAYCHUSIX TUAMETPOB COCEIHHX OTBEPCTHH, PAa3IUYHON MX (opMe HIH
HAJIMYHW PACTOYEK CIIeyeT pPyKOBOACTBOBaThes M. 4.3.1.1.

ILJ'IH pdaaa nu3 Tpex OTBepCTHﬁ, PACIIOJIOKCHHUE KOTOPBIX YAOBJIICTBOPACT YKAa3daHHBIM BBIIIC YCIIOBUAM (0}

i SQo P> PACUCTHBII KOA(UIMEHT IPOYHOCTH AOMYCKAETCS ONPeneisTh mo (popmye

(1+(P)( 1 _(pnzin)+Z(pmin
(1+o+2z){1+9+2)o,, °

(%

Ecmu ycnosue mist k03¢ (GUITUEHTOB TPOYHOCTH ®,> ¢, MM JUISL OJIHOTO M3 HHX HE co0Jromaercs, T.e.
@, ¥ ¢, <@, TO PACUCTHbIH KOA(PUIMEHT IPOIHOCTH CIIEAYET ONPENEISITh T0 MUHUMAIBHOMY 3HAaYEHHIO C

yueToM ykazanwii Nn. 4.3.2.4,4.3.3.1-4.3.3.3,4.3.3.6, 4.3.3.7.
Koopguumenr npoyHocTn ¢ -~ I8 psiga € TEM OKe IIArOM CNCYeT ONpEeAeHsTh 110

nn. 4.3.3.1-4.3.3.3 cOOTBETCTBEHHO.
4.3.3.5. Jlns peramel, OCHaONEHHBIX OTBEPCTUSMH C HEPAaBHOMEPHBIM IIIarOM, PaCUYETHBIN
KO3 GUIUEHT MPOYHOCTH @, AOIDKEH NMPHHUMATECS PAaBHBIM MWHHMAJIbHOMY 3HAYCHHIO Koa(duIrenrta

IMPOYHOCTHU, BBIYUCIICHHOMY 110 OTBCPCTUAM OaHHOI'O pAda.

4.3.3.6. Ecnu geranp U3 yriiepoAMCTON CTamu ociabiieHa PsIOM M3 TpeX HEYKPEIJICHHBIX OTBEPCTUH ¢
HEpPaBHOMEPHBIM  ImaroM, TO  KOI((WIMEHT  TPOYHOCTH  JOMYCKAeTCs  TNPUHUMATh  PaBHBIM
cpenHeapupMeTHIECKOMY 3HAYCHHIO 13 KO3 GUITNEHTOB IPOIHOCTH IS KayKIOTO Imara:

(pdzo’s((pmin+ (Pmax)'

IIpu KOCOM HECHMMETPHYHOM PACIONOKEHHH OTBEPCTHH KOOYOUIHUCHTEI IPOYHOCTH ¢ U ¢
JIOJDKHBI BBIYHCISITECS IO (opMyJie, TpUBEIeHHOH B M. 4.3.3.3 COOTBETCTBEHHO IPH a=a n a=a,. Kpome
TOT0, JIOJDKEH OBITh BEIYHCICH KO(QQHUIUMEHT POYHOCTH B NPOJOILHOM HANPABICHAH JUIS IIara /=a ta, u

JOJIZKHO 6I)ITI) OKOHYATCJIbHO IPUHATO HAWMMCHLIICC U3 3HAYCHUI AJid OpOAOJIBHOIO Imara Wik i
HECUMMCTPUYIHOT'O KOCOI'0O pAaa.

[MpuBeneHublii K03(QOUIMEHT MPOYHOCTH I Psiia C HEPABHOMEPHBIM IIAroM, BBIYMCICHHBIA 10
(dopMyIe TaHHOTO MYHKTA, HE JNOJDKEH MPUHUMATHCS OoJblie Kod((GUIMEHTa MPOYHOCTU JUIS psiaa U3 ABYX
OTBEPCTH, OIpeieIeHHOTro cornacHo M. 4.3.3.4.

4.3.3.7. Ecnmu nmeranms W3 YIJIEPOAMCTON CTalmM ocjiablieHa PSAIOM C HEPaBHOMEPHBIM IEPHOIMICCKH
MOBTOPSIONIAMCST [1arOM, TO KO3(Q@HIMEHT MPOYHOCTH CIIEAYET OIPENCNsaTh KaK HavMEHbIEe U3 JBYX
3HAYCHUI: cpeaHeapupmeTnyeckoro kod(hGuimenTa MpoyHOoCTH cormacHo M. 4.3.3.6 Ans HaWXY/IIEro
coyeTaHus JBYX COCEIHHMX IWIaroB M KO3(QQHIMEHTa NPOYHOCTH JJsI JBYX CMEXKHBIX OTBEPCTHH ¢
MHHUMAJIBHBIM IIaroM corjiacuo n. 4.3.3.4.

4.3.3.8. Ecnu peranp ocnabieHa psaoM OTBEPCTHUIH OIWHAKOBOTO JWAMETPa, YACTUYHO YKPETUICHHBIX
MIPUBAPEHHBIMU IITYIIEPAMH, TO BeIHMYUHA KOA(D(UITUEHTA TPOYHOCTH JIOJKHA ONPENEISIThCS 10 hopMyIie
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> f

(Pc:(Pd+(1_(Pd) (s—c)d

Benuunny xoa¢durmenTa mpoyHOCTH @ CTICIYeT ONPEEIISTE COTTIACHO M. 4.3.3.1-4.3.3.5.

CyMMy KOMIEHCHPYIOUIUX IIIOIaei Z f , OTHECEHHYIO K OJHOMY OTBEPCTHIO psifa, CIEIyeT
onpeaensaTh coriaacHo n. 4.3.6.

4.3.3.9. KoapumueHTs! MPOYHOCTH ACTAITH C OTBEPCTHAMH PAaBHOMEPHOTO MM HEPaBHOMEPHOTO psiaa
HE JIOJDKHBI MPEBBIIATH 3HAYEHUs KOA(PQULIUEHTAa NPOYHOCTH, ONPEAETCHHOTO /ISl OJMHOYHOIO OTBEPCTHS
JAHHOTO pAJa.

4.3.3.10. Ecou Mexmy OTBEpCTHSMH B pPacYeTHOM CEYEHHH HMEET MECTO pPacTO4yka HIIM BHIOOpKa
MeTajlja, a TaKkkKe M3MEHEHUE TOJIIMHBI CTEHKHM 3a CYET CKOCa BHYTPEHHEH WM HapyKHOH MOBEPXHOCTH,
KO3 PULIUEHT MPOYHOCTH CJIEAYET ONpPEACIATH M0 OOLIeMy MpaBHy KakK OTHOIICHHE IUIOIIAJX MeTalia B
CEYCHUU MEXAY KPOMKaMU OTBEPCTHH Fo K IOJIHOM IUIOIIAAU MEXJY LEHTpaMHu OTBEPCTHUU Ft. B obmem

ci1ydac paC‘ICTHLIﬁ KOB(l)(l)I/ILII/IeHT MMPOYHOCTHU 04 CJICAYCT ONPCACIIATh 11O (bOpMy.TIe

0= 1
d_ 1
Y 1-075sin'a,

4.3.3.11. KoapduumeHTsl NPOYHOCTH UWIMHAPUYECKOW JeTadd TPH Pa3IUYHBIX BapUaHTax
PacoJIOKeHUS] OTBEPCTHH CIIeAyeT onpenesisTh no Tabn. 4.3 ¢ yuerom tpeboBanuii . 4.3.3.9.

4.3.3.12. [Ind KpUBOJIMHEWHBIX KOJUIEKTOPOB pacdeT pacCTOSHUI MeXIy LEHTpaMU COCEIHUX
OTBEPCTHH Kak B TPOJOJBHOM, TaK M B TOIMEPEYHOM HAIPABICHUU IOJDKEH MPOU3BOAUTHCA MO CPEIHEMY
paznuycy HOIEpeYHOro ceueHUs KOJUIEKTopa.

4.3.3.13. [nga KpUBOIMHEHWHBIX KOJUIEKTOPOB C KpPHUBHU3HOM R/DaSS CIIeTyeT BBIBUTH 3HAUCHHE

pacueTHOro KO3(pPHUIMEHTa MPOYHOCTH, ONPEACIAIONIETO HAUMEHBIIYIO BEJIWYMHY HOMHHAIBHOW TOJIIUHBI
CTEHKH C y4eTOM TpeOoBaHwmii M. 3.3.

Tabauua 4.3
Bapu{ XapakTrepucTHKa DCKU3bl BAPUAHTOB 0CabaeHUs
aHT | pacroJjloXeHHus AeTalnd OTBEPCTUAMHU Dopmyibi
OTBEPCTUN
1 2 3. ' 4

-4

a \1+m?

2 2
1—0,75[ z 2]
1+m

[Tpu m > 5 pekoMeHayeTCS IpUMe-
HATb hopMyny

1 | Kocoii psiz ¢
PaBHBIMM LLIaraMu

¢y =

-4

b 1+ n

2
1—0,75( il
v l1+n

¢y =

2 2

raen=1/m=a/b, m=b/a
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IIpoodoaxcerue maoa. 4.3

1 2

4

2 | Psn otBepcTHii ¢
pa3HbIMH LIaraMK
(M3 yrsiepoaucTon
cTan):

TNIPOAObHBIN

d

S0

f =t, — MUHUMAaJbHBLIH lar

HauMeHblliee U3 ABYX 3HAYSHUH:
cpcaHeapudMeTUUECKOTO LIS
HauXyALIEro coYeTaHus ABYX
COCEIHUX [1aros:

¢, =0,5(0, +9));
1S IBYX CMEXHbBIX OTBEPCTHH €
MHUHUMaJbHBIM LIAaroM NMpPOI0JIb-
HOIQ, NMOIIepeYHOro U KOCOro
pacrmo0XeHHsI OTBEPCTUH:

(1 + (p,(; )(1 — (pmin) + Z(pmin

T e+ 22— (1+ 4] + o
, t'—d
rae (pmin =(pd =——t_l—’
, t'—d
Py = .
3 . At=d
NonepeyHbIi Hﬁ : ] Prin = Pa = T
Ry ” 1
. Sh—d
N rac @, = m
W . 4
£
N
t, =t,... — MHHUMaJbHBIIi l1ar
Ipoooancenue maba. 4.3
1 2 3 4
KOCOH ‘ 1-.@[ 1
! {/X ot a; \/l%‘mz
d XU/ Priin =Py = AN
/ <] \/1-0,75[ m )
_ l+m
d N -4 1
" a §
/\.-} h YIIC (pd:,: 2 l+m
’ © ( m Y
oG 1-0,75) -7
L/ (1+m
a a a, IIpum > 5 — cM. BapuanT 1
1 2
[m].;.f_’t_:_.z.“_és“;
« 4 a, a
a,=a,, — MUHUMAJIBHBIH [ar
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Ipodoaxcenue mata. 4.3

2

4

3ybuaThiii psil ¢

HauMenblilee U3 Tpex 3HAYCHHU !

PaBHOMEDPHBIM d IS IPOAOIBHOTO Psijla ¢ IaroM
PacrofoXeHHEM t(cM. . 4.3.3.1)
OTBEPCTUH: - IUIst KOCOTO psfa npd m = b/a
NPOOIbHbIH (cMm. . 4.3.3.3)
A ISl ABYX CMEXKHBIX OTBEPCTUH
cM. 1. 4.3.3.4
3 ( )
a a
t !
MonepedHbIf a HauMeHblice U3 Tpex 3HAUESHHUIA:
/7 LISl OTMEPEYHOTo psjia C LaroM
)g_/ t, (cM. 1. 4.3.3.2)
Y' IUTs1 KOCOTO psiia ipu m = b/a
‘)K (cMm. 1. 4.3.3.3)
S E{ ILST ABYX CMEXHBIX OTBEpCTUH
gy ID‘ (cM. 1. 4.3.3.4)
PN
d ea
m=b/a
IIpodoaxncenue maba. 4.3
2 3 4
3y64athblii psi ¢ HauMeHblilee 13 Clle/IyIOLIMX 3Ha-
HepaBHOMEpPHBIM YeHHH:
pacnosoXeHueM d HaUMEHBIIETO U3 ONpeaeAeHHBIX
OTBepCTUIL (U3 TIN5 Jar Ol I7 [ NpoAosSILHBIX psinos [—1 u
yriaepoaucToi II-JI cornacuon. 4.3.3.1;
CTaNM); i HauMeHBLLIETO U3 OIpeaee HHbIX
npogonbHbiit |/ € — T I | win oByx coceiHMX KOCHIX LIATOB:
4. 1% | 4 i @, =0,5(¢; +¢3),
t' I” d 1
1-=
b ., b ! 2
-t - S ' 1
1-0,75| ™)
I+ (m,
1
4
" a; \J1+(m})*

HaMMeHbIIETro st IBYX CMeX~
HBIX OTBEPCTHI:

— 2(1 - (pmin) + Z(pmin
20+2) - QR+ 2)Pp
raec Prin — HAUMEHDBUICC 3HAYEHUE V1A

d

KOCOTO psijia COIVIACHO BapHaHTy |
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IIpodoaxcenue maba. 4.3

2

4

TIOTICPEeYHbIH

b

”
2

"
1

L
b

I,ll (4

b

'
2

1

3V
b

HauMeHbilee U3 CISAYIONHX 3Ha-
YeHUI:
HAUMEHBUIETO U3 OlIpenesie HHBIX
IUTS ITONIEPEeYHBbIX pSgoB f—1 K
II-II cormacHo 1. 4.3.3.2;
HAMMEHBLIETO U3 OTIpeaeIe HHEIX

9, =0,5(9; +¢3),
1

NS
1-0,75(—-@32-«2-]
| T+ ()
-4 1
a J+(myy

J1~(L75[wgz§11v]
A1+ (my)?

HAHMEHBIIETO 1S IBYX CMEX~

HBIX OTBEPCTHH:

= 2(0 = @) + 2@
2(1+2)~(2+2)0,,

TIE ¢, — HAHMeHBIIIee 3HAUECHHE TSt

KOCOT'O psifia COITIACHO BapHaHTy |

-4
a

e o, =

@y =

Dy

U1 ABYX COCCOHMX KOCHIX LIAros:

Oxonyanue maba. 4.3

2

4

KopuiopHoe
nojie ¢ HepaBHO-
MCPHbIM pacrno-
JIOXKEHUCM OT-
BEPCTUH

HaumeHbllice U3 ABYX 3HaYEeHUIA;
1S NMPOI0.ILHOIO ps.ia ¢ pas-
HbIMM LIaraMu corylacHO BapH-
aHTy 2;

L1 nofiepeyHoro psaa ¢ pas-
HbIMU LlaraMu corjacHo Bapu-
aHTy 2

[Tose ¢ nun006-
pa3HbIM pacrno-
JoXeHHeM oT-
BEPCTHMH

m=b/a

HauMeHblee U3 clenyoLinMx 3Ha-
YEeHUH:
/18 POAOJALHOTO paaa € LLAaroM
corilacHo 1. 4.3.3.1;
ILT MOMNEepPeYHoro psiia ¢ lWarom
corjacHo n. 4.3.3.2;
iUIA Kocoro psina npum = b/a
coriacHo n. 4.3.3.3
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4.3.4.1. Jlns BBRIMYKJIBIX THUIN, UMEIONIMX KpPOMeE Jla3a JIpyrue OTBepcThs, KO3 UIIMEHT TPOYHOCTH
JOIyCKaeTCs ONPEeNATh [0 AUaMETPY JIa30BOI0 OTBEPCTHS, €CIIH yIOBIETBOPSIOTCS yCIOBHUS:
paccTosiHUE OT KPOMKH OJNMXKaNWIIero OTBEPCTHS A0 KPOMKH JIa30BOTO OTBEPCTHS

d+d,

z

[>

paccTosHue MEXIy KPOMKaMH JTIOOBIX JPYTUX OTBEPCTHH

+
R

z

b

>

T z - KOE)(I)(bI/IHI/ICHT, BBIYHCIISICMBIN IJI JIa30BOT0 OTBEPCTHA B BBIITYKJIOM JHUIIC:

d

TYDGs<)

dl, a’2 - TUaMeTphl OTBEPCTHH B THUIIE, KPOME OTBEPCTHS IS J1a3a, MM.

4.3.4.2. Koa(huimeHT NpodHOCTH UM THUSCKOTO, TOPOCHEPUUSCKOTO U TOTyCHEpPHUUECKOro JTHUIIIA,
0cnabJIeHHOTO OJHUM HEYKPEIICHHBIM JIa30BBIM OTBEPCTHEM, WM TPU HATWYHN APYTUX HEYKPEIUIEHHBIX
OTBEPCTHIA, €CJIN BBIITOJIHAIOTCA YCI0BUA M. 4.3.4.1, crieayeT onpeaeisaTh corjiacHo M. 4.3.2.

4.3.4.3. KoadduimeHT IpOIHOCTH DILTUNITHIECKOTO, TOPOCHEPUIECKOTO H MOTYCHEePUIECKOro THUTIA
0e3 na3za, a TakXKe C JIa30BBIM OTBEPCTHEM, €CJIM HE BBIMONHSAIOTCS ycnoBus M. 4.3.4.1, ocnabneHHOro IByms
WIA HECKOJIbKUMH OTBEPCTHSIMHU, JOJDKEH OIPECNsAThCS TaK JKe, KaK JJs MPOJOJBHOTO HAMpaBJICHUS
MWIKHAPHYECKON IeTalH, HE3aBUCUMO OT HATPABJICHHUS OTBEPCTHH B JHUIIIC.

4.3.5. Han6oab1uii 1onycTUMBIH AUaMeTP HeyKpenjieHHOro 0TBepCTHs

4.3.5.1. HauGonpmmii OMyCTUMBIN JHaMeTp HEYKPEIJICHHOTO OTBEPCTHS B IIIUHIPUIECKUAX ACTAIISAX
Y BBIYKJIBIX JHUIIAX CIEAYET ONpeesiTh Mo Gopmyre

2 1,75 [¥/D,(s )

N\ Tou] ’

rae [¢ d] - MUHUMAaJIBHOE JOIyCTUMOE 3HadYeHHe Kod(D(UIMEeHTa MPOYHOCTH AETaaH, OCIabIeHHOM

OTBEPCTHSIMH, OIIPENEISIETCA IO COOTBETCTBYIOIIEH (hopMyJsie ISl BBIYMCICHHUS TOJIIWHBI CTEHKH KOHKPETHON
JIeTaNH.
st tMITMHApUYECKUX AeTalled, Y KOTOPbIX HOMUHAIBHBIM SIBJIIETCS HAPYKHBIM THaMeTp:

o) - 422
¢ =

solo]
C€CJIK PacCyYCT MPOU3BOAUTCH 1O HOMHHAJBbHOU TOJIIWMHEC CTCHKU,

p(D,=5+a)

LT

€CJIM PacyeT MPOU3BOAMUTCS MO (PAaKTUIESCKON TOJIIIUHE CTCHKHU.
J1st UIMHIpUYecKuX AeTaei, y KOTOPhIX HOMUHAIBHBIM SIBIISICTCS BHYTPCHHUM TUAMETD:
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€CJIK pacyeT IMPOU3BOJIUTCA 110 HOMHWHAJIbHOHN TOJIINHE CTCHKH,

p!D+Sf-—C’2!

[(pd] B 2(sf—02)lcl

€CIIM pacyeT NPOU3BOAUTCS 10 (PAKTUUECKON TOJIIMHE CTCHKH.
Jiist 5IMnTHYecKuX, TOpochepruIecKuX U NOITyCPEepUUECKUX THHUIL

I1e C, ¢, - CyMMapHasi i SKCILTyaTalHOHHAs npubaBKH, OIpeessieMble COrNIacHO pa3aenaM | u 3.

4.3.5.2. Ucnonb3yemoe B pacyerax 3Hau€HHE HauOOJBIIETro AOIMYCTHMOTO AHaMeTpa HEYKPEIJICHHOTO
OTBEPCTHS CIIEAYET MPUHUMATh (HE3aBHCUMO OT pe3yJIbTaToB pacueTa o gopmysne . 4.3.5.1):

JUTSL IATTUHPUYECKOM IeTalu - He 0oJiee BHYTPEHHETO IMaMeTpa ¢ yueToM ykaszanus . 4.3.8.7,

JUISL BBIIIYKJIOTO JHMIIA - He Oosiee 0,61 BHYTPEHHETO AUaMeTpa;

JUIT KOHMYECKOH JNieTanu - He Oojiee BHYTPEHHETO UAMETpa MEHBIIET0 OCHOBAHUS KOHUYECKOTO
JJIEMEHTA.

4.3.6. YkpenieHne paguajabHbIX OTBePCTHIH

4.3.6.1. IlpuBogumasi METOUKA pacyeTa YKpPEIUIEHUS] OTBEPCTHM MPUMEHUMA, €CIU OTKIOHEHHE OCH
mTynepa oT HepHeHANKYIApa K MOBEPXHOCTH AETalIM HE IpeBbIIaeT 15°.

4.3.6.2. Ecnu auameTp OTBEPCTHsI NPEBBIIAET HAHMOOJBIINHA JOMYCTUMBIA JHAMETpP HEYKPEIJICHHOTO
OTBEpCTHS, ONpEJCICHHbI coriacHo M. 4.3.5, To no/mKHA OBITH yBENWYEHA TOJIIMHA CTCHKH ACTAlM WIN
YKPEIUIEHO OTBEPCTHE MPH MOMOIIN YCHJICHHBIX IITYLEPOB, HAKIAA0K, OTOOPTOBOK MIIM Pa3HBIMHU crioco0amu
OJITHOBPEMEHHO.

HeyxkperieHHbIM clieyeT CYuTaTh OTBEPCTHE, HE MMEIOIIee YCUIIUBAIOIINX AeTalel B BUAE LITyIEepa
WIN TPYOBI C TONIIMHOW CTEHKH, MPEBHIIAIONICH HEOOXOMUMYIO TI0 pacueTy Ha MPOYHOCTH Ha BHYTpEHHEE
JaBI€HWE, WIM TPHUBAPHOW HAKIAIKH, BBITSHYTOW TOPJOBHHBI WJIM OTOOPTOBAaHHOTO BOPOTHHKA.
Hcnonp3oBanue Apyrux CcHocoOOB YKpPEIUICHHS MOXeT OBITh JONYyIIEHO 10 COIVIACOBAHUIO CO
CHELUATN3UPOBAHHBIMU HAyYHO-HCCIIEN0BATEILCKUMI OPraHU3aLUsIMHI.

4.3.6.3. CyMMa KOMIEHCUPYIOLLIUX IUIOWAAEH Z f YKPEIUISIOIMX JETACH JOJKHA YIOBJIETBOPATH
YCIIOBHIO

L=l A dd)s,

2
rae fs - KOMIICHCUPYIOIAs TUIOMIaAb MTYLepa, MM,
fn - KOMITGHCHPYIOIAs TUIOMIA b HAKIAIKH, MM ;
2
fw - KOMIIEHCUPYIOIIAs TUIOIAIbh HATLIABICHHOTO METaJljla CBAPHBIX IIIBOB, MM

SO - MHUHHMAJIbHAasA pacuCTHas TOJIIMHA CTCHKU JACTAaJIM IIPpHU (pzl nc= 0, MM; OINPCACIACTCA IO

¢bopmynam pasgena 3.
Jlnst oTBepCTHs, YKPEIUICHHOTO OTOOPTOBKOW, B (hopmyliax, ONMpPEAENSAIONINX CyMMY YKPEIUISIOIIHX

nnomaneﬁ Z f , BMECTO KOMHGHCI/IPYIOLLIGﬁ miomaan mTyL[epafS CJICAYCT MUCIIOJIB30BAaTh KOMIICHCUPYIOIIYIO

IJI0MIAlb OTOOPTOBAHHOTO AIIEMEHTA fb 503051 fb .
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4.3.6.4. Tlpu yKpeIUIGHUH OJMHOYHOTO OTBEPCTHS ICTAIH 0 3aJaHHOIO 3HaueHHUS Kod(hQHUIMCHTA
NPOYHOCTH CyMMa KOMIICHCHPYIOIIMX IIOM[AJeH YKPCIUIAIOMMX JeTaNeil J0IKHA yIOBICTBOPATH

YCIIOBHIO

- Qo Poy

~1-0875¢,, (s7c)d

L= it ot

b

e @, - KOX(UIMEHT MTPOYHOCTH ETANH, OCTaOJIeHHON HEYKPEIUIEHHBIM OJIMHOYHBIM OTBEPCTHEM;

onpeaensercs cornacuo M. 4.3.2.
4.3.6.5. [lpu ykperieHnHn OTBEPCTHH B Psy C OJAMHAKOBBIMH JHAMETPAMU JIO 33JJAHHOTO 3HAYCHHUS
KOO(QULMEHTA TPOYHOCTH (  CyMMa KOMIICHCHPYIOUIMX IUION[AJCH YKPEIUISIOMAX JeTanei J0JKHA

YIOBJIETBOPATDH yCIOBHIO

(Pc_(Pd (S

LSt fa e (s

b
d
rae @, - KOd(QQUIMEHT MPOYHOCTH JCTATH, OCMAONCHHOH PsAZOM HEYKPCIUICHHBIX OTBEPCTHIA;

onpexaensercs cornacuo M. 4.3.3 u 4.3.4.
Ecnu U3 ABYyX COCETHHMX OTBEPCTHI MPH PaBHBIX 3HAYCHUSAX THAMETPOB YKPEIUIIETCS 0 33JaHHOTO
3HAYCHUs (p_ TOJIBKO OJIHO OTBEPCTHE, TO CyMMa KOMIICHCHPYIOLIMX [UIOIAACH I0KHA GbITh YABOCHA.

4.3.6.6. BenmnunHy KOMIICHCHPYIOIIHMX IDIOMAACH YKPEIUISIONINX OeTajei CIIeayeT OmpenemsaTh IIo
dhopmynam:
JUTS HAPYKHBIX IITYIEPOB, KOHCTPYKIIHS KOTOPBIX COOTBETCTBYET PUC. 4.9, a:

S=2h [(s-0)-s ];
JUTSL TIPOTTYIICHHBIX MITYIIEPOB, KOHCTPYKIIUS KOTOPBIX COOTBETCTBYET PUC. 4.9, 0:
fS =2hs[(ss—c)—sos]+2hsl(ss—c);
JUTSL HAKITIA/IOK, KOHCTPYKITUSI KOTOPBIX COOTBETCTBYET pUC. 4.9, B:
j; =2bnsn;

JJI OT60pTOBaHHOF0 BHYTPb BOPOTHHKA B BBIIYKJIIOM JHUIIC, KOHCTPYKIUSA KOTOPOTO COOTBETCTBYCT
puc. 4.6:

fb =2hb1[(0,7sb-c)-s

o)’
raAc MUHUMaJIbHAA pacuc€THad TOJIMHA CTCHKU BOPOTHUKA JOJIDKHA OBITH ornpeaeicHa 1o (1)OpMy.He

pd

e

w7 o] —p

2

b

JUIST OTOOPTOBAHHOTO HAPY)Ky BOPOTHHKA B BBIMYKIOM JHHINE WM IS BBITSHYTOH TOPIIOBHUHBI
MWIMHAPHYECKOH JIETaIH, KOHCTPYKIIHS KOTOPBIX COOTBETCTBYET PUC. 4.9, T:

fbs=2(hbs—hb)[(ss—c)—SOS]+2hb[(sb—c)—SOb].
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770
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(
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007 N
e
/// % =
2 d Q
L3} Ocs 6apabaua, TpySH Ock Gapabana, TpyGH
SS
e 2
D, o TR
x OTBEPCTHA =~ | = =
b oF
E:
Ao NN 5o e
g AZm'm /
; d ;
Och GapabaHa, d -
QA rpy6ut - S

R} Ock Gapabana

‘ Puc. 4.9. Ykperuienne oTpepcTail:
a — YKPCIUICHHE HapYXHBIM HITYLEPOM; 8§ ~— YKPETUICHUE TIPOXOIHBIM INTYIIE-
POM; € — YKpeIUICHHE HaKNalKol; 2 — YKpeIUieHUe BRITAHYTON ropIoBHHOM;
‘ 845 = S, IPH ONMHAKOBOMH MapKe CTajlu

Jnga cBapHBIX WIBOB, NPHUCOSAWHSIOMIMX INTyIepa WIM HAKIAAKA C YKPEIUIieMOW [eTallblo,
KOMIIEHCHpYIOIIAsl II0IAdb fw MPUHUMAETCSl PaBHOM CcyMmMMe IUIOIIAAEH BBICTyHAKOIIMX YYacTKOB

HAIUIABJICHHOI'O MeTajia 0e3 ydeTa YCUIICHH 111Ba B cOOTBeTCTBHHU ¢ pUC. 4.10, a, 0, B.
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Qxﬁ 4 §rﬁ - Och
/_unyTpa uTyuepa

100 )

$Q

FAN
N
S

Ocsb
ITylepa

Puc. 4.10. PacueTtHas BbiCOTa YIJIOBOrO
wsa (A, ):
a — UIOB HapyXHOTO0 HITYLepa;
6 — 1OB YTOIUIEHHOTO HITYLEPA;
6 — 1LIOB MPOXOHOTO ITYLEpa

2,717

'min

KOMHGHCI/Ip}IIOH_IaSI miomaapr MmBa HaKIagKW, YAaJCHHOr0 OT Kpad OTBEPCTHUA Ha pacCTOAHHUE,

TpeBblIatoLee b = Dm(s +s, —c) , HE JIOJDKHA YUUTHIBATHCS B pacueTe.

IIpu omHOBpPEeMEHHOM HCIOJIB30BAHUU JABYX LITYLEPOB (HAPYKHOTO M BBAPEHHOIO C BHYTPEHHEH
CTOPOHBI) MJIM JBYX HAKIaJOK (Hapy>KHOW M BHYTPEHHEW) KOMIICHCUPYIOLIasl IUIOIAAb 3TUX AeTalle AOJKHA
CYMMHPOBATHCSL.

I/ICHOHBByCMOC npu pacdeTC 3HAYCHUC BBICOTHI LITYIICPA hs JAOJDKHO IMPUHUMATBCA PABHBIM PA3MCpPy

10 YEePTEXY Ha KOHKPETHBIN IITyLEp, HO HE OoJiee onpeneneHHoro no Gopmyie

h,=h,=1,25 (da —ss)(ss—c)
IIpyn OTHOBPEMEHHOM YKPEIUIEHMM OTBEPCTUS IUTYLEPOM M HAKIAJAKOW BBICOTA YKPEIJIEHHOW YacTH
niTynepa hq NpUHUMaeTCs 0e3 yueTa TOIIIMHBI HAKITaIKH.
Hcnons3yemoe npu pacuere 3Ha4€HUE BBICOTHI IITYLIEPa hSl WJIU BBICOTHI BOPOTHHKA hb1 CO CTOPOHBI

BHYTPEHHEH MOBEPXHOCTU JE€Tald NOJHKHO MPHHUMATBhCS PABHBIM pasMepy IO UYEpTEeXY HAa KOHKPETHBIN
LITYLIEP WIH BOPOTHHK, HO He Oojiee ONpeaeseHHOro o GopMyiaM:

h,=0,5 (da—ss)(ss—c) ;

sl

h,,=0.5 |/(d+sb)(sb—c) .

I/ICHOJ'IIBYCMOC IpH pacueTe 3HAUCHUEC IUPUHBI HAKJIaAKHU b AOJDKHO MPUHUMATBCA PABHBIM PA3MEpPy
n

I10 YepTeXy Ha KOHKPETHYIO HaKJIaJIKy, HO He O0JIee OmpeeNIeHHOTo 10 hopMmyie

b,= |/ Dm(s +s, —c) .

Ecnu mertann ykperustionieid getany (IITynepa WM HaKJIaAKH) 00JaaeT MEHbIIEH MPOYHOCTBIO, YeM
MeTaJll, yKperusiemMol netanu (OapabaHa, KOJIJIEKTOpa, TPYOBl, BBIMYKIOIO IHHINA), TO KOMIIEHCHPYIOLIas
IUIOINAAb YKPEIUIIONel AeTald JOJDKHA OBbITh yBEJIMUYCHAa MPOMOPLUUOHAIGHO OTHOILICHUIO AOIYCKAaeMOTO
HaNPsHKEHUs! YKPeTIieMot AeTalt K JOIyCKaeMOMY HaIlPsKEHUIO YKPEIUTSIoNeH 1eTallu.
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Boree BbIcOKas MPOYHOCTH YKPETUIAIONICH JeTall B pacueT He JOKHA IPUHUMATHCA.
N30bITOuHas TOMMKHA mTyHEpa (TPyObl) MOKET YUHTHIBAThCS B KOMIIEHCHPYIOIIEH IIIOMAAN MTyIepa
/. TOTIBKO B TOM CITydae, el WTyLep MPHBAPUBACTCS IIBOM C MOJHBIM MPOBAPOM TOJIMHBI CTCHKH Oapabana

(roymekTopa, THUIIIA WA CAaMOTO MITYIepa).
3Ha4YeHNsI MUHUMAJIbHBIX PACYETHBIX TOJIIMH MITYIIEPOB 8, TpH ¢=1 1 ¢ =0 crenyer onpenensiTs mo
S

pasgeny 3.
4.3.6.7. Ilpu pacyeTe YKpEIUICHUS IBYX OTBEPCTHH, WMCIOIIMX pPAa3HBIC pa3Mephl YKPEIUISIOMINX
JIETANCH, KOMIICHCUPYIONTUE TIIOMIATH fs , f]1 " fb cienyer onpeaeath mo ¢popmyiam M. 4.3.6.6 mis kaxmpoi

KPOMKH OTBEpCTHH, mpuueM Kod(QQOUIHMEHT 2 B YKa3aHHBIX (opMmynax ciexyer 3ameHuTh Ha 1. Ilpwm

OTIPE/IETICHNH CYMMBbI KOMITEHCHPYIOIINX IUIOMaaAeh Z f CIeayeT HCIONb30BaTh CPEAHEAPHPMETHUECKOE
3Ha4YEHUE IUIOINAAEH, BBIYMCIICHHBIX IS KaXKI0H KPOMKH.

4.3.6.8. MUHIMANBHBIC PA3MEPBI CCYCHHS CBAPHBIX IIBOB A ., A Ay (mo I'OCT 2601 -

PaCUYCTHBIE BBICOTBHI YIJIOBOI'O IIIBa), COCIUHAIONIUX TPHUBAPHBIC HITyHCpa WKW HaKIaJAKUu C pacdYCTHBIMU
JIETAIISIMU, TOJDKHBI YJIOBJIETBOPATH CIICIYIONIAM YCIOBHUSIM:
JUTS IITYIEpOB B cooTBeTcTBHU ¢ pUC. 4.10, a, 6

Imin’

s
S8
A, 2,1 /5 BOBCEX CIyHasiX A . > ;

a

BBICOTA IITYLEpa /- 110 1. 4.3.6.6;

JUIS HAKJIaJO0K B COOTBETCTBHH ¢ pUC. 4.9, B

D, 2b, 2,1b,s,
Almin + Dn A2mm z Dn

IlupuHy HakTagKu b ¥ ee HapyXHbIi fuaMeTp D cliefyeT NPHHAMATh COTIacHo PUC. 4.9, B.

B ¢opmynax ncrons3oBaHbl 3HaYEHUS KOA(POUIMEHTOB MPOYHOCTH CBApPHBIX COSAMHEHHH, 3HAYCHUS
KOTOPBIX YKa3aHbI B M. 4.2.2.

4.3.7. Kod(ppuumeHT MPOYHOCTH KOHHYECKUX JeTasieii

4.3.7.1. KoapduuueHT NpoYHOCTH KOHUYECKOH JIeTalld, OCIA0JICHHOW OJMHOYHBIM OTBEPCTHEM,
creayer onpenaensth cormacuo Mn. 4.3.2, 4.3.5 u 4.3.6 npu yCcIOBHH, YTO CPEAHHUN THAMETD JCTATH JODKCH
NPUHUMATECS 110 CEYCHHUIO, TI0 KOTOPOMY MPOXOIHUT MPOAOJBbHAS OCh OTBEpCTHs Wiau mTyrepa. CorimacHo
puc. 4.11 ycIoBHBIN AraMeTPp KOHUUECKOH JETAH CIEAYET OMPEAENATE 1Mo hopmyIie

Dm=2Bk+s,

rae B, - pacCTOSHME OT TOYKM MEPECCHCHHs MPOJOIBHBIX OCEH OTBEPCTHS WM IITYLEPA C OCHIO

JIeTan 10 YCIOBHOM TOYKH MepeceueHHs MPOoI0JILHON OCH OTBEPCTHSI ¢ BHYTpEHHEH 00pa3yolei AeTalu.

Puc. 4.11. Konuueckas getranb
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4.3.7.2. KoahduimeHT mpouHOCTH KOHUIECKON JeTaH, OCIa0IeHHON TOMEPEYHBIM PSIOM OTBEPCTHIA,
cleayeT onpenensth cormacuo M. 4.3.3.2,4.3.3.8 u 4.3.3.9.

4.3.7.3. Ko pumueHT npoIHOCTH KOHHIECKOH JeTaIH, 0CIa0JIeHHOW MPOAOILHBIM HIIH KOCBIM PSIIOM
OTBEPCTHH, cienayeT ompenensats cornacHo M. 4.3.3.1, 4.3.3.3, 4.3.3.8 u 4.3.3.9 npu ycioBHH, YTO BO
BHMMaHUE TPHHUMAIOTCS J[BAa COCEHUX OTBEPCTHS, HAXOASAIIMECS HA y4acTKe C HauOOJBIIMMHU 3HAYCHUSMU
JIMaMETPOB JCTaJIH.

4.3.7.4. HanOonpmmii [uaMeTp HEYKPEIUICHHOTO OTBEPCTHSI KOHMYECKOW JICTAaIM CIECIYeT ONMpPEACIIsATh
coriacHo M. 4.3.5 ¢ yuerom n. 4.3.7.1.

MuHUMaNbHOE JOMYCTHMOE 3HauyeHHe KOI(PQUIMEHTa MPOYHOCTH KOHUYECKOH JeTald JOJDKHO
onpenensaThes mo popmyie

p(Dk-i-s—c)

2

o] = 2(s—c)[c] cosa

T/Ie ¢ - YTOJl KOHYCHOCTH, PaBHBIN MTOJIOBHHE YTJIa Y BEPIINHBI KOHIHYECKOH JeTaH, Tpaj;
Dk - BHYTPEHHUH AWaMeTp HaHOOJBINET0 OCHOBAHUS KOHUIECKOM TeTaal, MM.

4.3.7.5. YkperuieHue paauaibHBIX OTBEPCTUN KOHMYECKOU JETANU TOJDKHO PACCUUTHIBATHCS COTIIACHO
n.4.3.6 c yaerom n. 4.3.7.1.

4.3.8. TpeGoBanns K KOHCTPYKIMHU

4.3.8.1. PacueTHble meranu, MMEIOIINE HEYKPEIUICHHBIE M (WIM) YKPEIUICHHBIE OTBEPCTHUS, a TaKXKe
OTBETBJICHHSI W TPOWHHUKOBBIE COEAWHEHHS TPYOONPOBOJOB, IOJDKHBI YIOBJIETBOPATH TPEeOOBAaHHAM K
KOHCTPYKLIMH JICTaJIH, 00YCIOBICHHBIM HUCIIOJIb3yEMbIMUA METOIaMH PAaCUeTOB U NPUBEICHHBIM B Pa3ferie 3.

4.3.8.2. PaccTosHue MeX Iy HEHTPaMH JIBYX COCETHUX OTBEPCTHI OAMHAKOBOTO TUaMETpa, U3MepseMoe
[0 TIOBEPXHOCTH CPEAHEro AMaMeTpa pacueTHOH JeTai, HOKHO ObITh He MeHee 1,4 AuameTpa pacueTHOTO
oTBepCTHs WiH 1,4 MOIYCyMM pacyeTHBIX JUAMETPOB OTBEPCTHMH, €CIIU IUaMETPhI pa3HbIE.

IIpu pacrnosiokeHur OTBEPCTHM B OJMH MPOAOJIBHBIA WIM NONEPEUYHBIA sl HOIYCKAETCS YKa3aHHOE
paccrosiuue ymMeHpUTh 10 1,3 numamerpa. Ilpm ycraHOBKe B 3TOM psny TpyO Ta30IUIOTHOH MeMOpaHHOW
[IaHEJH C IPUBAPKOM K IIOBEPXHOCTH KOJIJIEKTOpPA TPYO M MPOCTABOK MEXIY HUMHM (MJIM IUIABHUKOB) IIO BCEH
MPOTSKEHHOCTH CTBIKYEMOW C KOJUIEKTOpPaMH IIaHEIW pPACCTOSHHE MEXKIY OTBEPCTHAMH JOITyCKaeTCs
YMEHBUINUTH 110 1,2 nruaMeTpa OTBEpCTHSI.

PexomennyeTcss BBIIONHATH IOBEPOYHBIH pacyeT Ha MPOYHOCTE € OOOCHOBaHHMEM pecypca
9KCIUTyaTalllH, €CIIM pacueTHOe 3HaYeHue KO3 UIIMeHTa MPOYHOCTH 0,<0.3.

PaccrosHre Mexmy KpoMKamul ABYX COCEOHHX OTBEPCTHI Ha BHYTpeHHeW moBepxHOcTH OapabaHa,
KOJUIEKTOpA WIIW JTHUIIA JOJDKHO OBITH HE MEHEee 5 MM.

4.3.8.3. TonmmuHAa CTEHKH INTyIEpa WM HAKIAJKA HE JOJDKHA MPEBBINATh TOJIIIWHBI CTEHKH JETaH.
JlommyckatoTcst IByXCTOPOHHUE HAKJIAKH.

Jomyckaercsd NpUMeHEHHE MTylepa WIM HAKJIAAKU TOJIIMHOW O JBYX TOJIIUH JAETaIH, €CIHU 3TO
onpesensieTcs TEXHOJIOTHEH W3TOTOBIEHMS, HO B YKPEIUIEHHWH OTBEPCTHS 3TO YTOJIIEHHE HE JIOJIKHO
YUHUTHIBATHCA.

4.3.8.4. Jlna BBIMYKJIBIX JHUII] PAcCTOSHHE OT KPOMKH OTBEPCTHS 1O BHYTPEHHEH MOBEPXHOCTH
MWIMHAPUIECKOT0 O0pTa, U3MEpsieMoe 110 MPOEKIUH, ToJKHO ObITh He MeHee 0,1D. JlomyckaeTcss yMeHbIIIeHHE
3TOTO  pacCTOSHUS TI0  COIJIACOBAaHHIO CO  CHEUATM3WPOBAHHBIMA  HAyYHO-MCCIIEOBATEIbCKIMH
OpTraHM3ALHSIMU.

TpeboBaHne He pacTpocTpaHAeTCs Ha Moyceprudeckne JHAIIA ¢ PaTHAbHBIMA ITYIIepaMH.

4.3.8.5. PaccrossHme OT KpPOMKH OTBEpCTHS B [HUIIE [0 Hadala 3aKpyrieHHs OTOOPTOBAHHOTO
BOPOTHHKA, U3MEPSIEMOE T10 TIPOEKIINH, JOJDKHO OBITH HE MEHEe TOJIIMHBI CTEHKU JHHUIIA.

4.3.8.6. PaccTosiHME OT KPOMKH OTBEPCTHS KOHHYECKOW NETaNu 10 ONMIKadIIero MUIHMHIPUYECKOTO

OCHOBAHUS 110 MOBEPXHOCTH CPEAHEro ITUaMeTpa IOJDKHO OBITh HE MEHee Dm(s—c) , TIIe CpelHUI AUaMETp
omnpenenseTcs cormacuo M. 4.3.7.1.
4.3.8.7. MakcuManbpbHOe 3HA4YEHHE JUaMeTpa OTBEPCTHS B NMIMHAPHYECKOM JAeTanu JOJKHO

d
YZOBIIETBOPATH YCIOBHIO D__2S0 0,75 |
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OT0 OrpaHHYEeHHE HE OTHOCHUTCS K KOJUIEKTOPaM M TPOWHUKOBBIM COEIWHEHHSIM, Y KOTOPBIX OTBEPCTHE
SBIISIETCSI BBITSTHYTOM TOPIIOBUHOM C BBICOTOM BBICTyMArOMIel yactu He MeHee 10 MM.

J14 cBapHBIX TPOMHUKOBBIX COEAMHEHUHN U3 YIIIEPOAUCTBIX U HU3KOJIETHPOBAHHBIX MapraHIIOBUCTBIX U
KPEMHEMAapraHIOBUCTBIX CTajel, padOTAIOMX IPU TEMIEepaTypax, IpU KOTOPBIX IOMyCKaeMble HalpsDKEHUS
HE 3aBHCAT OT BEJIMYMHBI PaCUETHOTO pecypea (cM. Tabn. 2.2, paszaena 2), TOMyCKaeTCsl yBEIUYCHUE HAMETPa
OTBEPCTHSI, ONPEAEIIEMOTO U3 COOTHOIIEHUS

d
[ >—>
D, 2s, 0.75 .

a

ITpu 5TOM ClIeAyeT BBITIOIHNUTH TTOBEPOUYHBIN pacueT JAHHOTO AJIEMEHTA Ha JIOTOJHUTEIbHbBIC HATPY3KH
cornacHo n. 5.1.

4.4. YyeT BJUSIHUSI HEPAIUAJIbHBIX OTBEPCTHIA

4.4.1. O01IHe MOJI0KEeHUS

4.4.1.1. Ilon HepaauanbHBIMU OTBEPCTUSMH WM OTBETBICHUAMH CJIEAYET MNOHUMATh OTBEPCTUS WU
mrynepa (TpyObl) pacueTHOM AeTallu, HAlpaBJICHUS MPOJOJIBHON OCH KOTOPBIX OTJIMYAIOTCS OT PagHaIbHOTO
HarpaBieHus Oonee yeM Ha 15°.

4.4.1.2. B naHHOM pazaene paccMaTpUBAIOTCA KOHCTPYKLIMHU AETalel, Y KOTOPBIX YroJl OTKJIOHEHHSA
IPOJOJIBHON OCH OTBEPCTHS (OTBETBICHNUS) OT PaAHaIbHOIO HANIPABICHNS y HE IIPEBBIIIACT 45°.

4.4.1.3. PacueTHBIN TMaMeTp OTBEPCTHUS CIIEAyeT MPUHUMATh coriacHo M. 4.3.1, T.e. Tak ke, KaKk s
paluabHBIX OTBEPCTHUH.

4.4.1.4. 30Hy YKpEIUICHHsS] OTBEPCTHUS CIIEAyeT MPUHUMATh MO CPEIHEH MOBEPXHOCTH IETAIH OT
HapyKHOH IMOBEPXHOCTH 1ITYyIepa (B J1r000M HampasiieHuH). [JJIMHY yKa3aHHOW 30HBI b clielyeT onpeaensTh mo

dhopmyiie

b=VD,(s—) .

4.4.1.5. 30Hy yKpemJIeHUs OTBEPCTHs Hapy>KHBIM IITYLIEPOM WJIH HAPYKHOHW YACThIO MPOIYIEHHOIO
mTynepa cieayeT NpUHUMATH 110 cpelHel MOBEPXHOCTH MITyLEpa OT HAPYKHOM MOBEPXHOCTH JETANHU (TOYHEE -
OT yCJIOBHOM JINHUH NEPECEUEHMSI YKA3aHHBIX IIOBEPXHOCTEH ).

Jlnuiy ykasaHHOM 30HEI i CIIEyeT ONpeIeniTh 0 Gopmye

90
h=| 10+025 5" |/ (d+s)s—)

4.4.1.6. 30Hy yKpemjeHHs OTBEpCTHS BHYTPEHHEH YacThlO0 MPOMYIIEHHOIO IITyLEpa ClexyeT
IIPUHUMATh 10 CPEeTHEHN MOBEPXHOCTH IITYyIlepa OT BHYTPEHHEH MOBEPXHOCTH JA€TalH (TOYHEE - OT YCIOBHOU
JIMHUM TIEPECEUCHUs YKa3aHHBIX MOBEPXHOCTeH). JlMHy yKa3aHHOM 30HBI /i~ CIEIYeT ONpENeNiTh IO

bopmyne i, =0,5)/(d,+s,)(s,) -
4.4.2. IIpoBepka TOJIIUHbI CTEHKU TPOIHMKOBBIX COeIMHEHUI

4.4.2.1. BeiOpaHHbIE pa3Mepbl TPOWHHUKOBBIX COCIWHEHWH C HEpPaJWalbHBIM OTBETBICHHEM JTOJDKHBI
YIOBIETBOPSATH YCIOBHIO

A
—— 2 | 4ol

P\ 4y 4+,

JInsi HaKIOHHOTO INTYIEpa, KOHCTPYKIHS KOTOPOTO COOTBETCTBYeT PUC. 4.12, cieayeT mpoBEpHThH
BBITIOJIHEHHE TAHHOTO YCJIOBUSI JJ1sl 000MX Y4acTKOB JeTasu (JieBast ¥ IpaBasi CTOpoHa Ha puC. 4.12).
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JlJis TaHreHIMaIBLHOTO IITYIEPa, KOHCTPYKIUS KOTOPOIO COOTBETCTBYeT PuC. 4.13, mocraTouHo
[IPOBEPUTH BHITIOJHEHNE YKa3aHHOT'O YCIOBHUS TOJIBKO Ha OJTHOM ydacTke (IpaBasi CTOpoHa Ha puUc. 4.13).
4.4.2.2. Ilnomanp HarpyXeHUS Ap ¥ TUIOMIAIN COTTPOTHUBIICHUS (A0 - IS IeTaJH, As - IS TITYTEpa U

A_ - uist HAKITAJIKA) CIICYeT ONMPEEATE COTIacHo PUC. 4.12u4.13.

Ecnu HakIOHHBIN MITYIIEp pachoiaraeTcsl B INIOCKOCTH MO YIJIOM K TIPOIOJIBHOM IIOCKOCTH JieTanu (B
KOTOPOW HAaXOJUTCSI MPOCKIUSA MPOIOJBLHOW OCH IITYIEepa), TO CJICAyeT HMPOBEPUTH BBITOJHEHHUE YCIOBHS,
npuBeaeHHOTO B M. 4.4.2.1, 11 KaX10¥ NPOSKIIMY CEUCHUS Ha MPOOIbHOE U ITOTIEPEUHOE CCUCHUS JICTAIH.

gd N\
A b N4

Puc. 4.12. CxeMa AcTajli ¢ HAKJIOHHBIM WITYLICPOM

Puc. 4.13. Cxema JeTanu ¢ TaHreHUMAIbHBIM BBOJIOM LITyLEepa

4.423. ]lns TpPOWHMKOBBIX COEIWHEHHH, KOH(QUTYpamus KOTOPBIX XapaKTepHU3yeTcs IUIaBHBIMH
MepexoaMi OT MOBEPXHOCTH JETald K OTBETBICHUIO U KOTOpHIE, KaK IMPABUIIO, M3TOTOBIISIOTCS KOBKOH (
puc. 4.14) wmu outeem (pUc. 4.15), nomyckaercsi BBIYMCICHUE IUIOMIAICH CONPOTUBIICHUS TIPOU3BOIMUTH I10
YCPEeIHEHHBIM IUIOIIA/ISIM MPSIMOYTONBHON KOH(DUTYpalK IPU YCIOBHOH TOJIIMHE CTEHKH S - C H OTBETBIICHHS
s -c.

S

4424, Tlpu yKpelUleHHM JeTald HapyKHOH HakJIaJKOW B YCIOBUH, TpHBeAeHHOM B M. 4.4.2.1,

cienyer npuHuMaTh koddurment =0,7, 1t BHyTpeHHel Hakmaaku =0,3.
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N

AN

Puc. 4.14. Cxema KOBaHOTO TPOHHMKaA

4.4.3. [IpoBepka TOJIMMUHBI CTEHKH PA3BUJIOK

4.43.1. llog pa3BuIKamMH CcIeAyeT TOHHMAaTh TPOWHUKOBOE COEIWHEHHE Y-00pa3HOTo THIIa,
MpeIHa3HAYeHHOE Ul pa3fielieHus] TMOTOKa cpenbl B TpyOe Ha JBa CHMMETPHYHBIX TOTOKA, HAIpaBICHHE
KOTOPBIX PacrioaraeTcsi o YriioM {3 K IPOJ0IbHOMY HAIPABJICHHIO OCHOBHOM TPYOBI.

4 (-7 7

= N
17

d

Puc. 4.15. CxeMma auToro TpoitHMKa

B Hacrosiem mozapassene paccMaTpHBaloTCs KOHCTPYKIMU PA3BUIOK ¢ yriaom 30°<p<60°.
4.4.3.2. BeibpanHbie pa3Mephbl Pa3BUIOK, KOHCTPYKIIUS KOTOPBIX COOTBETCTBYeT PUC. 4.16, MOMKHBI
YJIOBJIETBOPSTH YCIOBHIO

! 1
p( Tora 2 )l
VYcnoBue npoBepsieTcst OTAENBHO JIJIS KaXKI0r0 U3 YKa3aHHBIX Ha YEPTEKaX YUaCTKOB Ap1’ uAd

nud ,A wnA_.
22 %01 T2

, A
p2 sl

JInvHa yKpeIUISIFOLIMX 30H onpeensercs cornacho Nn. 4.4.1.4,4.4.1.5,4.4.2.3.
4.4.3.3. Jlns1 cBapHBIX Pa3BWIOK TOJIIMHA CTEHKHU 10 CBAPHOMY COEIUHEHMIO JOJDKHA IPEBBIIIATH
TOJIIIIAHY CTEHKH OCHOBHOTO METaJljIa TI0 JaHHOMY yYacTKy (CEUEHHUI0) pa3BUIKH HEe MeHee ueM Ha 20%.
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Puc. 4.16. CxeMa pasBuiku

5. MeTroanka nmoBepoOYHOr0 pacyeTra Ha MPO4YHOCTH

5.1. Pacyer 6apa0daHoB, KOJUIEKTOPOB U TPY0 MOBEePXHOCTell HarpeBa Ha JONMOJHUTEJIbHbIE HATPY3KH H

MAJIOIUKJIOBYIO YCTAJTOCTh

5.1.1. YcjoBHBIE 0003HAYCHUSA

5.1.1.1. B dpopmynax pasjena NIPUHATH YCIOBHBIC 0003HAYCHNUS, TPEICTaBICHHBIE B TAbN. 5.1.

Tabnuua 5.1
CuMBoII Hazsanue Emununa
M3MEpEeHHSI
1 2 3
Qgq OceBoe ycnimie oT Beca H
Qc OceBoe ycuine 0T CaMOKOMITEHCAIIMK TETJIOBOTO PACHIMPEHUS H
M b W3rnbarommii MOMEHT Hx mMm
M k KpyTsamuit MmoMeHT H x mm
M _bq Nzrubaronuii MOMEHT OT BECOBBIX HAarpy30K H x mm
M bc M3rubarommii MOMEHT OT CAMOKOMITEHCAIIUNA H x MM
M kq KpyTaimii MOMEHT OT BECOBBIX Harpy30K H x mm
M ke KpyTsmmii MOMEHT OT caMOKOMITEHCAITUN H x mm
f [Inomane nonepeyHoro ceueHust MM2
w MOMEHT CONPOTHUBIICHHUS TOMEPEYHOT0 CEUEHUS, KOJUIEKTOPa M TPYObI MMm3
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(TpyOompoBoa)
¢u_bw Koa¢dduiment npoyHocTH MONEpeyHOro CBapHOTO COSAMHEHHS TPU -
nu3rube
curma_¢u CpenHee OKpy>KHOE HAPsHKEHHE OT BHYTPEHHETO JaBIECHUS MlIla
curma_z CyMMapHoOe cpeiHEE OCEBOE HATIPSKEHUE MlIla
curMa pz CpenHee oceBoe HaNpPsYKEHUE OT BHYTPEHHETO JaBICHUS Mlla
curMa_zz OceBoe HaPsHDKEHUE OT OCEBOM CHITBI MIla
curma_b Hanpspkenue nsruba MlIla
cuUrmMa_pr Cpennee paananbHOE HapsKEHUE OT BHYTPEHHETO JaBIICHUS Mlla
curma_1, I'maBHBIE HOpMaJIbHBIC HANPSDKEHUSI B PACYETHOM CEUCHUH JETaIH MlIla
curma_2, curma_3
curMa_eq OKBHUBAJIEHTHOE HANpPSKEHHUE OT BECOBBIX HAIPy30K U BHYTPEHHETO MlIla
JIABJICHUS
curma_eqc OKBHBaJICHTHOE HANPSHKEHUE OT BECOBBIX HAIPY30K, CAMOKOMIICHCALINU MlIla
BHYTPEHHETO JaBJIECHUS
Tay Hanpsxenue kpyuenus Mlla

5.1.2. lonoJiHUTe/IbHBIE HATPY3KHU

5.1.2.1. TloBepo4HbI pacueT Ha MPOYHOCTH OT JOMOJHHUTEIBHBIX HArpy30K HPOM3BOAMUTCS IS
0apabaHOB, KOIJIEKTOPOB U TPYO MOBEPXHOCTH HArpeBa Mocje BEIOOpa OCHOBHBIX pa3MEpOB.

JononHuTenpHbIE HATPY3KH - U3TH0a0IIie MOMEHTHI, OCEBbIC YCUIIHS U KPYTALINEe MOMEHTHI OT Beca U
CaMOKOMITCHCAITUH - OTIPE/ICIAIOTCS OTIEIBHBIMU pacyeTaMu.

5.1.2.2. TloBepouHblii pacdeT Ha MNPOYHOCTh OapabaHOB U KOJUIEKTOPOB OT BECOBBIX HArpy3o0kK
MIPOU3BOJUTCS C YUETOM CIICYIONIHX MOJIOKCHH:

MIPHU ONpeEETICHUU WU3THOAroIero MOMEHTa MbCl KOJUICKTOpP paccMaTpuBaeTcs Kak Oayka, CBOOOIHO

JIC)Kallad Ha oIopax. HpI/I HE3HAYUTCIBHBIX MCCTHBIX HarpyskKax I/I3I‘I/I6aIOH_[I/II71 MOMCHT BBbIYUCIACTCA B
MIPEIITOJIOKEHHN PABHOMEPHOTO PacIpe/IeieHUs] Harpy3KH 1o JUTHHE 0apabaHa 1 KOJJIEKTOpa;

MMOBEPKY HANpPsUKeHUH M3rnba B OapabaHax W KOJUIEKTOpax CJEIyeT HMPOM3BOAUTH B CydasXx, KOrjaa
HapyXHBIH auameTp OapabaHa wim Koyutektopa He mpeBbimaer 800 MM W pacCTOSHHE MEXTY OIOpaMH
MpeBbIMaeT 6 M WM KOr/ia Ha 6apabaH WM KOJUICKTOP MepelaroTCs 3HAYMTEIbHBIC TOTTOTHUTEIBHBIC YCHITHS:
BeC MPHCOCIVHCHHBIX K KOJUICKTOPY JeTalieil, peakiuu TPyOONpPOBOJOB U PEAKIIMU CTPYH TPU OTKPBITHH
MPEIOXPAHUTENHLHBIX KIIAMaHOB.

5.1.3. PacyeTHble HANPSIAKEHUS

5.1.3.1. CpenHee OKpy»KHOE HANPSHKEHUE OT BHYTPEHHETO JABJICHUS CICAYET ONPEACISATh 10 PopMyJie

Koaddumment npounoctn ¢ 1pU HaTUYUH OTBEPCTUM WJIM CBapHBIX IIBOB JOJDKEH NPUHHUMATHCS C
HauMEHBIIINM 3HAYEHUEM IS K&KJOTO PACYETHOTO CEUEHHSI COTIIACHO pasfeiy 4.

5.1.3.2. CymMapHOE cpemHee OCeBO€ HANpsDKEHHE OT BHYTPEHHETO MaBIICHUS, OCEBOH CHIIBI H
M3TrU0AOIIET0 MOMEHTA OTpeAeIsIeTCs 1Mo PopmyIie

= 0,8
Gz sziGzzi ? Gb’

TAC CPpEAHCE OCEBOC HAIIPAKCHUC OT BHYTPCHHETO AAaBJICHUSA
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5 - 2D
7 Y D+s)sp

Cp€aHEE OCEBOC HAIIPAXKCHUEC OT OCEBOM CHJIBI

-9
GZZ f(p

KoadduimeHT nNpOYHOCTH TIPU HATMYMKA OTBEPCTHH U TMOMEPEYHOr0 CBAPHOTO COCAMHCHUS
MIPUHUMAETCS PAaBHBIM MEHBIIEMY 3HAYSHHIO KOX(PQUIIMEHTa MPOYHOCTH B TIOMEPEYHOM HAIPABICHUH WIIH
K03 UIMEHTa TPOYHOCTH MOTEPEYHOTO CBAPHOTO COCTUHEHUSI.

OceBoe HaNPsHKCHUE 0T U3THOAIOIIEr0 MOMEHTA

Jlyis GapabaHOB MM KOJIJICKTOPOB CJICAYET BBIABUTH HanOoJjee ocaadjIeHHOE CeUCHUE, 00YCIIOBICHHOE
HanOOJIBIITAM I/I3FI/I6aIOIIII/IM MOMECHTOM Mb’ HaNMMCHbBIIUM MOMCHTOM CONPOTUBIICHUA W mnm HanMEHBIIUMU

KO PULMCHTAMH IPOYHOCTH ( U Opy
5.1.3.3. Cpennee paauanbHOe HAaNpsDKEHUE OT BHYTPEHHETO IABJICHUS ONpeenseTcs mo popmye

_—
Sp=""

5.1.3.4. HampspxeHue KpydeHUs OmpeenseTcs mo GopMyiie

M,

ow

5.1.3.5. HanpspkeHust onpeaensroTces TI0 HOMHHAIBHON TOJIIIMHE CTEHKH, BRIOPAHHOW TIPH pacdeTe Ha

BHYTPEHHEE AaBJICHHUE.
5.1.3.6. Ilpu ompeneneHny HANPSKEHU OT BECOBBIX HArPY30K B ()OPMYIIBI TTOJICTABIAIOTCS yCHITUS O
q

U MOMEHTHI Mbq, qu, a IpU OINpEACNCHUM HANpsDKEHUM OT JEHCTBUSL BECOBBIX HArpy3oK H

CaMOKOMIICHCAITUH B ()OPMYITBI TIOJICTABIISIOTCS CYMMAapHBIC yCHITHS QquQc Y MOMEHTHI Mbq+Mbc, qu+M

ke’
5.1.3.7. JInst pac4eTHOrO ce4YeHUs MWIMHAPHYECKHX OapabaHOB, KOJUIEKTOPOB M TPYO BBIYHCISIOTCS

TPH TaBHBIX HOPMAIIBHBIX HANPSKCHUA G, G,» G,» KOTOPBIC IIPEICTABIIAIOT c000i1 anredpandecKyro CyMMmy

JIEUCTBYIOLIMX B OJIHOM HalpaBJIEHUN HANPSKEHUH OT MPUII0KEHHBIX K pACUETHOMY CEYEHUIO HAarpy30K.
['naBHBIC HATPSHKEHMSI BBIYUCIISIOTCS 110 CIASAYIONIMM (HopMyJiaM:
IIpY HAJIMYUU KPYTSIIEr0O MOMEHTA

0120,5l0¢+(52+ I/ (G(P—Gz)2+41:2 l 5
62=0,5[0w+02—|/ (G(P—GZ)2+4TZ l ;

G, O,
Opu OTCYTCTBUU KPYTAIIETO MOMCHTA
01:(5([); GZIGZ; GBZGr’ ccamn G(p>62>6r;

6,70, 0, 6(> 6,6, €¢I 5 6~ 6,-
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Jns obecnieueHus yCnoBus g >g,”c, MHACKCHI NMPH OOO3HAYCHHSAX TIIABHBIX HATPSDKCHHI
OKOHYATeIbHO yCTAHABIMBAOTCS IIOCIIE ONMPEACIICHHS YHCICHHBIX 3HAYCHHH HAIPSDKCHUH G U G -
z

5.1.3.8. DKBUBaJICHTHbIE HaNpPsKEHUS G, U G A1 PACUETHOIO CEYCHNsS LMIMHIAPUYIECKOrO

OapabaHa, KOJIEKTOpa ¥ TPyObl IPUHUMAIOTCS] pAaBHBIMH:
G, O Oy
TJIe G, U g, OTIPE/ICIICHBI 110 BECOBBIM HAarpy3Kam Qq, Mbq 5 Mk ;
q
Geqc_61_63’

IJIe s WS, ONPEJENeHbI 0 CyMMapHbIM Harpy3Kam Qq+QC, Mbq+MbC, qu+MkC.

5.1.4. lonyckaeMoe 3KBHBaJIeHTHOE HANIPSIKeHHE

5.1.4.1. BenuuuHa >KBHBaJEHTHOI'O HANpPsDKCHUS B LMIMHAPUYECKUX OapabaHax, KOJJIEKTOpax M
Tpy0ax OoT AeHCTBHS BHYTPEHHETO AaBJICHHUS M BECOBBIX HAIPY30K J0JKHA YIOBJIETBOPSTH yCIOBUIO

5. <b1lal

5.1.4.2. BennunHa SKBHUBAJICHTHOTO HAIPSDKEHHS B TPyOax OT JCHCTBHUSI BHYTPEHHETO IaBIICHHS,
BECOBBIX HArPy30K U CAMOKOMIIEHCAL[UU TEILIOBBIX PACIIUPEHUN TOJIKHA yIOBIETBOPATH YCIOBHIO

6o <15l

Hust TpyOonpoBoAoB 1 TpyO, pacyeTHbIE TEMIEPaTypbl KOTOPBIX O0YCIIOBIUBAIOT UCIIOJIL30BAHUE IS
OTIPENICIICHHSI  TOMYCKACMBIX HAMPSDKEHUH KPAaTKOBPEMCHHBIX XAPaKTEPUCTHK TPEJCIOB IPOYHOCTH U
TEKy4eCTH, JTOIyCKaeTCsl HeCOOTI0ACHNE yKa3aHHOTO YCIIOBHS, €CJIM IOBEPOYHBIM pacueT Ha yCTaJoCTh IO
M. 5.2. IOKa3bIBaeT, YTO 33JJAHHOE YHCIIO IUKJIOB PACCUUTHIBAEMOM JIeTAId MEHBIIIE IOTYCTUMOTO.

5.1.5. PacyeTr Ha MAJIONMKJIOBYIO YCTAJIOCTH

5.1.5.1. Yci10BHBIC 0003HAYCHUSA

5.1.5.1.1. B dpopmynax npuHSTHI yCIOBHBIE 0003HAUEHHS MTPpECTaBIeHHbIe B Tabnuue 5.2,

Tabnuua 5.2
CuMBoI Hazsanue Ennauna
HU3MEPEHUS
1 2 3
curmMa [IpuBeneHHOE HaPsKEHUE OT BHYTPEHHETO JaBICHUS MlIla
[curma] HomuHnansHOE 10IycKaeMOe HalpsLKEHHE MIIa
curMa_c MakcruMalibHOE€ MECTHOE pacueTHOE HaIPsKEHHE, OMPEAETICHHOE C MIla
YYETOM IOJI3YYECTH
curma_eq, DKBHUBAJICHTHBIE HAMIPSKEHUSI COOTBETCTBEHHO OT BECOBBIX HAPY30K U MIIa
curma_eqc BHYTPEHHETO JIaBJICHUS U CYMMapHOE OT BECOBBIX HATPY30K,
CaMOKOMIICHCAIIUU ¥ BHYTPEHHETO JaBICHHUS
curma_Tay/t Y CIIOBHBIN Npees JIUTEIbHOU MPOYHOCTH HPU PACTSHKEHUN MlIla

02.09.2025 Cucrema TAPAHT 73



HopMbl pacyeTa Ha NPOYHOCTL CTaLMOHApPHBLIX KOTIOB M TpybonpoBoaoB napa v ropsidert sogbl P 10-249-98

curMa_a Pacuernas ammurtya HanpspKeHUN Mlla
[curma_a] Honyckaemast aMIUINTyAa HAIIPSDKEHUM, ONIPeIeTICHHAs TI0 PACUETHBIM MIIa
KPUBBIM MaJIOLIUKIOBOH YCTaIOCTH
[curma(*) a] Jomyckaemasi aMIUIUTyAa HapsKECHUN MIla
curma_i ['maBHBIE yCTIOBHO-YIIPyTHE HANPSKEHHUS B PACUETHOM TOUKe aeTaiu (i MIIa
=1,2,3)
curma_eij OKBHBaJICHTHBIE HanpsukeHus (i, j =1, 2, 3) Mlla
Henbra curma_ey | Pasmax SKBUBaJICHTHBIX HAINPSDKECHUN MIIa
[curma_max], Jonyckaemble HalIpsKEHMSI, COOTBETCTBYIOIINE TEMIIEPATYPE, IPU Mlla
[curma_min] KOTOPOH AOCTUTaIOTCS MAKCUMAJIbHbIE 1 MUHUMAaJIbHBIE
9KBHUBAJICHTHBIE HAIIPSKEHUS
E t Moayinb ynpyroctu, COOTBETCTBYIOUIUN MaKCUMaJIbHOW TeMIIEpaType MlIla
UKIIa
E max, E min Mopaynu ynpyroctu, COOTBETCTBYIOILIKE TEMIIEPATYPE, IPU KOTOPOM MIIa
JIOCTUTAIOTCS MaKCUMaJIbHbIE 1 MUHUMAJIbHBIC SKBUBAJICHTHBIC
HaNpsKEHUS
N HucIio HUKIOB HArPYKEHUs -
Ni Uuncno NUKI0B HAarpyKEeHUs JaHHOTO THUIA -
[N] Jomyckaemoe 41ciIo IUKIOB Harpy»XeHHs [0 pacueTHBIM KPUBBIM -
MAaJIOLIMKIJIOBOM YCTaJI0CTH
[N(] JormyckaemMoe 9rcIio IUKIOB -
D c [TapameTp, xapakTepu3yroLuUii JOyCKaeMO€ MOBPEKICHUE TIPU -
COBMECTHOM JIEHICTBUM yCTAJIOCTH U MOJI3Yy4ECTH
m IToxazaTenb CTENEHN B ypaBHEHHN AJIUTEIBHON TPOYHOCTH -
1 KonnuecTBo pa3nuyHbIX HOMUHAIBHBIX PEKUMOB -
Tay i JnurenpHOCTH paboTHI IPU TaHHBIX ITapamMeTpax, BKII0Uas BpeMst q
ITyCKa U OCTaHOBA
Tay 0 PacueTtHsIii pecypc sKCIUTyaTauu q

5.1.5.2. O01ue NoJI0KeHUS

5.1.5.2.1. PacueT Ha MaJOUMKIIOBYIO YCTAJIOCTh SIBISIETCS MTOBEPOYHBIM U BEITIONHSIETCS TTOCIE BBIOOpa
OCHOBHBIX pa3MepoB JCTalH.

5.1.5.2.2. TloBepouHbli pacueT MNPOU3BOIUTCSI C
JOTIOJTHUTEIIBHBIX ) 715l BCEX PACUETHBIX PEKUMOB PaOOTHI.

5.1.5.2.3. PacueTHble KpUBBIE MAJOLMKIOBON YCTAaJIOCTH MPHUBEACHBI JJISI MAaTEPHUAIOB, AJOMYIICHHBIX K
npumeHenuto ['ocroprexHanzopom Poccun u nepeunciennsix B Tabn. 2.2, 2.3, 2.4 pasgena 2.

5.1.5.2.4. MeToauka nIpUMEHUMa JIJIsl pacyeTa JieTaliel, paboTaloNMX MPH MaJOLUUKIOBON yCTaIOCTH
BO BCEM /Mama3oHEe UW3MEHEHHs pacueTHBIX TeMIeparyp. YpOBEHb TeMIepaTyp, OOYyCIOBIMBAIOLINX
HEOOXOJMMOCTh Y4eTa MOJI3y4eCTH, YCTaHABINBAECTCS COTTIacHO pasaeny 2.

5.1.5.2.5. IloBepouHBI#i pacdeT HAa MAJOIHUKIOBYIO YCTAJIOCTh JOITYCKAETCS HE MPOU3BOIUTH, €CIH
MTOBPEXAaEMOCTb OT JEMCTBHSA BCEX BUJOB HArPy30K YAOBIETBOPSIET OMHOBPEMEHHO ABYM yCIIOBHSIM:

YUE€TOM BCCX  HArpy30K (OCHOBHBIX n

i<] ieqﬁ<1
[Nli_ ; ’Gl B

[Ipu pacuere BenuuuHEL [N]. B 3TOM Cilydae aMIUINTYZAbl HANPSOHKCHUH IPUHUMAIOTCS] PAaBHBIMHU:
1

Ga:3 o - U ITUKJIOB ITyCK-OCTaHOB;
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o :3AEG
p

P - JUIA TMKJIOB KOJICOAHWsS NaBleHUS ¢ pasmMaxomM Ap He MeHee 30% p (wckmrodas

ITyCK-OCTaHOB);
6,=2Eq A - /IS TeMIEpaTypHBIX LMKJIOB BCCX BHJIOB, IZIC Af - IIEpENaj] TEMIICPaTypEI 1O TONLIIHE

CTCHKH, ICPUMETPY U JJIMHEC ACTAJIN, BKIITOYas KoJIeOaHus TEMIICPATYpPhbI CPEAbl BO BDEMCHHU.
CYMMapHOG OKBUBAJICHTHOC HAIIPAKCHUC Geqc OMnpeaAcIACTCA IJid HOMHHAJIBHOI'O pPEXUMa

9KCILTyaTallHu.
5.1.5.2.6. PacueT HampspKEHUI B AJIEMEHTaX KOTJIOB U TPYOONPOBOAOB MPOU3BOJUTCS MO METOIHMKAM,
M3JI0KeHHBIM B pasaenax 6,7, 8, 9 u 10.
JlommyckaeTcss UCIOJIB30BaHUE APYTUX PAcdeTHBIX METOAMK, a TaKKe SKCIEPUMEHTAIBHBIX 3HAUCHHI
HAIPSDKCHUH, ONPEJICNICHHBIX B YCIOBHUX, COOTBETCTBYIOIINX YCIOBUSIM DKCILTyaTalnH.

5.1.5.3. IlepeMeHHbIe HATPY3KH

5.1.5.3.1. 3a nuKI Harpy>KeHus IPUHUMAETCS MOBTOPSIIOIIEECS] N3MEHEHNE HAarpy3KH (KaKk CHIIOBOM, Tak
W TEeMIepaTypHOH) OT TEPBOHAYAIBLHOTO 3HAUYCHHA J0 MaKCHUMajibHOro (MHHUMAJIbHOTO) M BO3BpaT K
NepBOHAYaNbHON Harpyske. LIukn HarpykeHus XapaKTepU3yeTcsl aMIUIUTYIOW HalpsKEHUs, YHCIOM IHKIIOB
Harpy»kKeHUusl 1 yPOBHEM MaKCHUMaJIbHOH TeMIIEpaTyphl UKJIIA.

5.1.5.3.2. Ilpu pacuere Ha yCTAIOCTh YYUTBIBAIOTCS CIEAYIONINE HATPYKaromue (hakTOpbL:

WU3MEHEHHE JaBJIeHUs TPU IyCKe-0CTaHOBE KOTJIA;

KoJjie0aHus pabovero JaBJICHUs MPH dKCIuTyataiuu (6osee 15% oT HOMHHAIBLHOTO 3HAYCHHUS );

HM3MEHEHUE BHEIIHUX Harpy30K IIPH SKCILIyaTaluy (BECOBbIE HAIPY3KH, HAAIYB U T.IL.);

TEeMIIEpaTypHbIE MEpenaabl NpH MyCKe-OCTAaHOBE KOTIA, BKIIOYAs KOMIICHCAL[MOHHBIE HArpy3KH IPH
TEIJIOBBIX PACIIUPEHHSIX TPYOOIPOBOAOB;

JOTIOJHUTENIbHBIE TI€pPenaabl TEMIEpPaTyp, BbBI3BIBAIOLINE KOJEOAaHUs TEMIIEpaTypsl CpeAbl WM
TETJIOBOTO MTOTOKA MPH HKCILTyaTallluH.

5.1.5.4. IlepemeHHbIe HANIPSIKEHUSI

5.1.5.4.1. PacueTr Ha ycTaJOCTh OCHOBBIBAETCS Ha YCJIOBHO-YIPYTHUX HANPSKEHUX, NEHCTBYIOLINX B
BBIOPaHHOH TOYKE PACCUUTHIBAEMOH JIETalH, TIIe OKHUIA0TCS HAanOOJIbINe HaNpshDKeHus. PacueT nmponusBoanTcs
JUIS1 BCEX OCHOBHBIX 9TAIOB KCIUTyaTaIlMU: ITycKa, pabodero pexnmMa, OCTaHOBA.

5.1.5.4.2. Inst kax10# BEIOpaHHON TOYKH JIETAIH OTIPENIEISIOT TPH [NIABHBIX HOPMAJIbHBIX HAIIPSIKEHUS
6> Gy Gy UPCACTABISIONMX COOOH anreGpanyeckyr0 CyMMy ACHCTBYIOIIMX B OIHOM HAIPaBICHHH

HaHpH)KeHI/Iﬁ OT BCCX IPUIIOKCHHBIX B Z[aHHLIﬁ MOMECHT HArpys3okKk C YYC€TOM MECTHBIX KOHICHTPAaTOPOB
HanpsDKEHUH (0TBepCTHil, ranTeneit u T.11.). 3HaYeHus1 Ko3QPHUIUEHTOB KOHIICHTPALIUH CIIEAYeT IPHUHUMATD I10
pacueTry HanpsbKeHHE B cooTBeTcTBHH € M. 5.1.5.2.6.

MpumeyvaHue. Jlo pa3paboTKH COOTBETCTBYIOIICH METOAUKU pacueTa Juis 0apabaHOB U KOJJICKTOPOB
KO3 PUIIUEHT KOHIICHTPAIMUA OKPYXHBIX HAMPSHKCHUH OT JCHCTBUS BHYTPEHHETO JABIICHHS HA KPOMKaX
MWIMHAPUYECKUX OTBEPCTHH JOMYCKACTCs TMPUHUMATh PABHBIM 3, JUIS BBIMYKJIBIX JHUIL 2,2, a KOG GHUIUEHT
KOHIIEHTPAIIMH OKPYKHBIX U OCEBBIX HANPSKSHHUI OT JEHCTBUS TEMIIEPATYPHOTO Tepenaia Mo TOJIIUHE CTCHKH
JUTSL WIHHIPUYIECKUX U chepudeckux neraneit paBHbiM 2,0.

5.1.5.4.3. Jins UMIMHAPHYCCKUX JCTA/ICH TNIABHBIC HOPMAbHBIC HATPSOKCHHUS . OMPEACISIOTCS B

cooTBeTCTBHH C M. 5.1.

5.1.54.4. Tlo 3HAaYCHUSAM TJABHBIX HOPMAIBHBIX HANPSDKEHUH ONPEACISIIOT  3KBHBAJICHTHBIC
HATPSOKEHUS JUTS PAaCUETHBIX TOYEK JETald B 3aJaHHbIC MOMEHTHI BPEMEHH Kak aireOpandeckyro pasHOCTh
TJIaBHBIX HOpMaJII)HBIX HaHpH)KCHHﬁ:

Geij_ci- G_].

5.1.5.4.5. HanpspkeHusi, BBI3bIBAEMBIE TEXHOJIOTHUYESCKIUMH OTKJIOHCHHUSIMH TIPH U3TOTOBJIICHUU ACTAIU
(Pa3HOCTEHHOCTh TPYO, CMEIIEHHE KPOMOK W T.I.), HE YYHUTHIBAIOTCS, €CJIM BEJIMYMHA OTKIOHCHUH HE
MPEBBIIIAECT HOPMBI, YCTaHOBIEHHOH B [IpaBunax rocroprexsansopa.
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5.1.5.5. Pa3max u aMILUINTY/1a llepeMEeHHbIX HANPsizKeH Uit

5.1.5.5.1. Jlnsg KaxJa0ro UHMKJIa HArpyXeHUs CYIIECTBYIOT PEXKHUMBI, MPU KOTOPHIX IPUHUMAIOT
MaKCHMaJIbHbIE I MUHUMAJIbHBIC 3HAYCHUS BETMIUHBI:

.. o .. .
eij, max eij, min

b
Enax E;m'n

B pacdyer BBomMTCA pa3Max YCIOBHO-yNPYI'MX 5SKBHBAJICHTHBIX HANpsDKEHHUH A g., PaBHBIA
eig

HaI/IGOHLH_IeMy 3HA4YCHUIO:

AG .=E Gei/', max Gei/‘, min
eij

E;nax E;m‘n

5.1.5.5.2. PacueTHas amIUIMTyJa HalmpsHKCHUH MPUHAMAETCS HanOONbLIEH U3 CISAYIOIIUX BEIWYHH,
OTIpeaeNsieMbIX TI0 (GOpMyJIaM:

3 Ao, .

c,= —-‘2 ;

G .. Ao ..

— A —eil eij
c,=A 5

1,5([6] mm+[0]mm)

5.1.5.5.3. Ecim pgeramp momBepraeTcs MEWCTBHIO IHKIOB Pa3HOTO THIA, TO BEIMYWHA PACUCTHOMH
AMIUTHTY/IB! G, OTPEEIACTCS OTACIBHO JUIS KaKI0r0 THIIA LMK,

5.1.5.6. lonmyckaemMasi aMIJINTY/1a MlepeMEHHBIX HANPSKeHUH

5.1.5.6.1. [Ins oLleHKM OMYCKaeMOW aMIUIMTYAbl MEPEMEHHBIX HaNps>KEHUU [G*a] IpU 3alaHHOM
gucie NUKJIOB N WM JOIMyCKaeMOro dYucia IMUKIOB [N*] mpu 3agaHHONW aMIDIUTYIE HanpsKeHUN G,

HUCIIOJIB3YETCA NPUHIIUIT CYMMUPOBAHUA HOBpe)KI[eHI/Iﬁ B BUJC

m

N (o)
——+l125—= | .
IN*I G1:/t

rje m omnpeaesaeTcs coraacHo n. 2.6.
3HaueHUs mapaMeTpa Dc npuBeieHbl Ha PUC. 5.1. PekoMeHTyeTcsl MPUHUMATD /t=1,5[0].
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Puc. 5.1. CyMmapHas nospexnaeMocTh Kax@yuxum OT NOBPEXIAEMOCTH,
BhI3BAHHOH NOM3YUECTLIO

5.1.5.6.2. Jlonyckaemasi aMITUTy/ja TIEPEMEHHBIX HampsKeHUN [Ga] JUIsl 33JaHHOTO 4YHrcia [MUKIOB N
WIN JIOMTyCKaeMoe 4MCci0 HUKIOB [N] Ui 3aaHHOM aMIUIMTYAbl MEPEMEHHBIX HaIpPSKEHHHA o, 0e3 yuera

BIIUSIHUSL TIOBPEXKICHUSI OT TOJ3YYECTH ONPEACISIOTCS MO KPUBBIM MAJOIMKIOBON YCTAJIOCTH, IPUBEACHHBIM
Ha rpaduKax Jjisi MAaKCUMaIbHOW TeMIiepaTypsl nukia (puc. 5.2, 5.3, 5.4).

PacuerHbie KpUBBIE OTKOPPEKTUPOBAHBI B LIETSAX YUETa BIUSHUS CPEIHETO HANPSDKCHUS (ACUMMETPHH
1ukia). IIocKOMbKY TpH HWCHBITAHHSAX, MO Pe3yJIbTaTaM KOTOPBIX ITOCTPOCHBI YCTAJIOCTHBIC KpPHBBIC, HE
VUUTHIBAJIOCH BIUSHUE KOPPO3WH TIPH HAPYIICHUSAX BOJHOTO PEKHMa M KOHCEPBAIMH KOTJIOB W
TpyOOTIPOBOAOB, BIHMSHIE ITHX (PAKTOPOB TOJDKHO YUUTHIBATHCS BBEACHHEM JOIIOJHUTEIHLHOTO KodddumuenTa
3araca o Halps»KeHUsIM He MeHee 4 WU 110 10JTOBeYHOCTH He MeHee S0.

1070,, 100 ===
MIla =
28 20°C 5
= e =
40 === Fs : %42%?9540.03.4?9‘:’470_5005 =
30% = — : ==
20 =
10 K =34
8
7
6 8
5
4
3
2r§ ﬁ %FEE o t T 3
2 345678 2 345678 2 345678 2 345678
102 10° 104 10° 10°
Oukn N

Puc. 5.2. PacyeTrHble KpUBbIC MATOLIMKIOBOM YCTANOCTH YIVIEPOIUCTHIX CTalei
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Puc. 5.3. PacueTHble KpyBbie MATOLMKIOBOM YCTANOCTH HU3KOJIETUPOBAHHBIX
craneit mapok 12X1IM®,15X1IM1D, 12MX u 15XM

10%0,, 100 == ==
P == 20°C
4 N = —
28 5@ 1505600 =F650== 700 : : _=ﬁ
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20 =
10 > — g
8 P HE——
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=
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0 10° 10 10° 10

Huxn N

Puc. 5.4. PacueTybie KpHBEIC MATOIMKIIOBOH YCTATOCTH ayCTEHHUTHBIX XpOMO-
HUKENEBBIX CTaIeH

5.1.5.6.3. [Ipn MakCHMaJTbHBIX TEMIIEpaTypax MeTaia, OTIIMYAIONTUXCS OT MPUBEICHHBIX Ha rpaduKax
(em. puc. 5.2, 5.3, 5.4), nonyckaemas aMIUIUTYJa HANPSKSHUN [Ga] WIA JIOMYCKaeMO€ YHCIIO IUKIOB [N]

OTIPE/IETISIOTCS TMHEHHON MHTEPIIONANNEH; SKCTPATIOIAIIS KPUBBIX HE JTOITYCKAETCS.

5.1.5.6.4. PacueTHOe HampsiKEHUE MPU MOJI3YUECTH G, TIpeCTaBIseT c000¥ MaKCHMaJIbHOE TJIaBHOE

HOPMAJIBHOC HAaNPSAXKCHUE, OIPCACICHHOC C Y4Y€TOM INIACTUYHOCTH W MOJ3Y4YECTH MaTrepuala IIpHu

HOMHUHAJIBHOM PEXUME OKCILTyaTalluu.

MpumeyaHue. [Io pa3pabOTKH COOTBETCTBYIOLICH METOAMKH pacueTa 0OapabaHOB M KOJUICKTOPOB

AOITYCKAC€TCA IPUHUMATD HanOOIBIIUM U3 SHBQCHHIZ, BBIYHCJICHHBIX I1O d)opMynaM:
c

cSC_I<Geq’ Gc_Kceqc’

Ao

eij 1

max+lcl min) o

rae K = 1,4 mpu | 5(IGI

Ao

eij 1

max+l6] min )

K=1,5pu 1’5(’61

3HadeHUS Geq W Oy CTICAYCT OMPEACIATH, MPUHUMAS 3HAYCHUA ko3 dummerTa ocnadiIeHus

OTBEPCTUAMHU (=1.

5.1.5.6.5. Ecn 1’25(0(;/ oT /0)21, TO momyckaetcs He 6onee 1000 pacyeTHBIX MHUKIIOB ITyCK-OCTAHOB;

ecm 1,25 (Gc/ GT/C)SO,S TO TIOBPEXAAEMOCTh OT MOJI3yYeCTH HE YUUTHIBACTCS.
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5.1.5.6.6. Ecnu B pacdeTHOH TOYKE JETaal MMEIOTCS CBapHBIC MIBBI, TO JOITyCKAaeMOE YHCIIO IIHKIIOB
YMCHBIIACTCA B JiBa pa3a IO CPaBHCHUIO C IMMOJIYUYCHHBIM IO KPUBBIM MaJIOIII/IKJIOBOI\/II YCTAJIOCTHU NP OTCYTCTBHUHU
IIBOB.

5.1.5.6.7. Ecnu pneranp mojaBepraercs LUKJIaM HAarpy>XeHusi pa3IM4HOrO THIA TP HEU3MEHHBIX
3HAYCHHSIX TapaMeTPOB HOMHHAIBLHOTO PEXHWMa, TO JUISI OICHKH JIOJTOBEYHOCTH CJEIyeT HCIOJIh30BaTh

popmymy

Ecnu B mporecce paboThl 3HAueHUS TEMIEPAaTypbl W HArpy30K IPH HOMHHAIBHOM PEXKHME
H3MEHSIOTCS, TO JUIsl OUEHKH JJOJITOBEYHOCTH CIIEIyeT HCIIOIb30BaTh POpMyITy

i

N, T, o, "
—_— —L|1,25—=<— <D,
(V¥ ], T O ’
i=1

i=1

I
rae T~ z T
i=1
5.1.5.6.8. Ecnm 3amanHOe uncio ko MeHee 1000, To pacdeT pekoMmeHmyeTcs mpou3Boauts Ha 1000
IIUKJIOB.

5.2. Pacuer Tpy0ONMpPOBOIOB Mapa M ropsiyeil BOAbl HA JONMOJHUTEIbLHbIE HATPY3KH U MAJIOIUKJIOBYIO
yCTaNOCTh

5.2.1. O0ume moJI0KeHus

5.2.1.1. Tlpeanomnaraercsi, yTo paboyre MapaMeTpbl TPAHCIIOPTUPYEMOH Cpellbl B TEUCHHE MOJIHOTO
CpOKa CITy>KObI TPYyOOIPOBOAa HE H3MEHSIFOTCSI.

Jiisi BBIMONMHEHUS] pacueTa MPOYHOCTH TPYOONPOBOAAa HEOOXOJUMO TPENBAPUTENHLHO OINPEICITUTh
BO3HHMKAIONIME B HEM BHYTPEHHHE CHJIOBbIC (akTopbl. [IpuMeHsromuecs Ui 3TOW LENA METOAMKH H
IIPOTPaMMBbl OCHOBBIBAIOTCSI HA PA3JIMYHBIX KIACCHMUECKUX U CIIELUAIbHBIX METOAAX PACKPBITHUS CTATUYECKOM
HEOIPEIECTMMOCTH.

5.2.1.2. llpenycmaTprBaeTcs BHIITOJIHEHHE pacdyeTa MPOYHOCTH TPYOOIIPOBOIa KaK Ha CTATUIECKOE, TaK
U Ha LUKJIMYecKoe HarpyxeHue. [IpemrycMoTpeHs! pa3inuHble TpPeOOBaHHA K pacueTaM BBICOKOTEMIIEPATypHBIX
U HHU3KOTEMIIEpaTypHBIX TpyOompoBomoB. K  BeICOKOTEMIEpaTypHBIM OTHOCATCSI TPYOONPOBOABI W3
YIJIEPOAUCTHIX, HU3KOJIETHPOBAaHHBIX MapraHOBUCTHIX, XPOMOMOJINOICHOBBIX u
XpOMOMOJIMOICHOBAHAJUEBBIX CTaJel, IKCILTyaTHPYIOIIMXCA MPU TeMIepaType cpelsl B HuX Beime 370°C, u
TpyOOIIPOBOABI M3 ayCTEHUTHBIX MapoK CTajel, SKCILTyaTHPYIOIIUXCSA MPH TeMIepaTrype Cpeabl B HUX BHIIIE
450°C. OcranbHble TpyOONIPOBOIBI OTHOCATCS K HU3KOTEMIIEPATYPHBIM.

5.2.1.3. Pacyer HM3KOTEMIIEPATyPHBIX TPYOOIIPOBOAOB HAa CTATUYECKOE HATPY)KCHUE MTPOU3BOAMUTCS 110
(dopMmynam, MONyYEeHHBIM MO METOAY TNpeAeNbHOro coctosHus (hopMmysbl ajisi pacdera TpyOorpoBojga Ha
COBMECTHOE JIeWCTBHE JaBIICHHsI, BECOBON HArpy3KH W pabOYMX HArpy30K MPOMEXYTOUHBIX omop). Pacuer xe
TaKUX TPyOONPOBONOB Ha LMKIMYECKOE HArpy)KEHHE IPOU3BOAUTCS 110 METOAUKE, OCHOBAaHHOH Ha
HCCIIEIOBAHMAX B 00JAaCTH MAJIOIMKIOBOM YCTalOCTH M YYHTHIBAIOIIEH PpE3yJIbTaThl SKCIEPUMEHTAIBHOTO
HCCIIEIOBAHUS PAa3pYLICHUS 3JIEMEHTOB TPyOONpOBOia NPU HUKJINYECKOM HarpyxeHud ((popmyssl Ans pacuera
Ha COBMECTHOE JICHCTBUE JaBJICHUS, CAMOKOMIICHCAIIMY M YCUIMHA CONPOTUBIICHUS IPOMEKYTOUHBIX OIIOP).

5.2.1.4. PacueT BBICOKOTEMIEPATypHBIX TPYOONPOBOAOB HAa COBMECTHOE CTaTHYECKOE HArpyXeHHE
JaBJICHHEM, BECOBOIl Harpy3Koil W yCHJIMSIMH ONOp B paboueM COCTOSIHUHM TaKXe BBHIOJHIETCS 1Mo GopMynam
MpeaeNbHOTO coCcTOsIHUA. [ pacdera Takux TpyOONpPOBOAOB Ha CTaTUYECKOE ACHCTBHE BCEX HArpyKalOINX
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(dakTOpoB B pabodeM COCTOSIHUM TPHUMEHSETCS METOJl MaKCHMAIBbHBIX HANPSOIKCHUH MpH ydeTe perakcaliu

HaIpsOKEHUI

CaMOKOMIICHCAITUH.

[IMKJINYHOCTh  HArpy>KCHUs

BBICOKOTEMIIEPATYPHBIX TPYyOONpPOBOIOB

YYUTHIBAETCS B paciyeTe HeIOMyIIEHNEM TUIACTHYECKUX MTEPETPY30K B XOJIOAHOM H paboueM COCTOSHUH.

5.2.2. YcJI0OBHBIE 0003HAYECHHUSA

5.2.2.1. B dpopmynax npuHATH 0003HAYEHHUS, TIpeICcTaBIeHHbIe B TA0m. 5.3.

Ta6bnuua 5.3
CumBon Hanmenosanue Envnnna
HU3MEpPEHUs
1 2 3
D a HomuHansHBIN HAPYKHBIA AHAMETP MOTIEPEYHOTO CEYCHHUS TPYObI MM
] HoMuHanbHast TONIIMHA CTEHKH TPYOBI MM
r CpenHuit pagnyc MONEPEeYHOro CeueHMs MM
R Panmyc ocn KpuBOJIHMHEWHOH TPYOBI MM
a HauanbHast s1unTH4HOCTE (OBaJIbHOCTD) MOMEPEYHOTO CEUCHUS %
TpyOB!I (OTHOLIEHHE PA3HOCTH MaKCHUMaIbHOIO 1 MUHUMAJIBHOTO
Hapy XHBIX JUAMETPOB CEUEHUS K UX MOIYyCyMMe)
F [Tnomane momepevyHoro cedeHus TpyOs MM2
W MoOMEHT CONpOTUBIIECHUS TPYObI U3THOY MM3
mamMoOa Be3pasmepHsiil reoMeTpruueckuii mapameTp -
TaTa(*) VYron Mex1y KpailHUMH CeYeHUSIMA KPUBOJIMHEHHOW TPYyOBI rpaj
tp Pabouas Temmneparypa CTeHKH ydacTKa TpyOompoBoa °C
t X TeMmmepaTypa CTEHKU B XOJIOJHOM COCTOSTHUU °C
t H Temmepatypa HarpeBa ydactka TpyoomnpoBoga (t H=t p -t x) °C
t p.b, t x.dp @UKTUBHBIE TEMIIEPATYPbl HATPEBA, IPUHUMAEMbIE B pacueTax i °C
paboyero u XOJIOJHOTO COCTOSHUS
p Pabouee namienue B TpyOOmnpoBoie MIla
Mx,M y,M z N3rubaromue 1 KpyTAINHE MOMEHTHI B CEUCHHH TPYOOTIpoBOaa H x mm
N z OceBas cuiia B ceUeHHH TPYOOIPoOBOJa, BOSHUKAIOLIAS MO JeHCTBUEM H
BECOBOH Harpy3Kku ¥ CaMOKOMITEHCAIIUH TEMIIEPaTyPHBIX pacIIupeHui
omera BespasmepHslit mapameTp BHYTPEHHETO TaBICHHS -
E Moayns ynpyroctu Matepuana MIIa
Ep Mogynb yrpyroctu Marepuaia npu padodeld TeMmneparype MIIa
E x To ke, B XOJIOJHOM COCTOSTHHH MIla
kp Koa¢ddumment nogaTimBocTH KpUBOIMHEHHOM TPYObI, YU THIBAIOLIHIA -
BJIMSIHUE BHYTPEHHETO JaBlieHHs (OTHOIIEHHE OAATIMBOCTH Ha U3TUO
KPUBOJIMHEIHOHN U MIPSIMOJIMHEWHOM TPyO OAMHAKOBBIX CEUEHHUH U
Marepuaa)
k(*) p Koaddunuent nogatnuBocT KPUBOIMHEHHOHN TPYOBI, YIUTHIBAIOIIHN -
BJIMSIHUE BHYTPEHHETO JABJICHUS U CONPSDKEHUS C IPSMOIMHEHHBIMU
TpyOamu
raMmma_m Koaddunument nHTEHCHUKAIIMN U3THOHBIX MTOTIEPEYHBIX HANPSKEHUH -
B KpUBOJMHEHHOU TpyOe
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Oera_m Koa¢ddunment naTeHcnpuKanum n3ruOHBIX MPOAONBHBIX HAIPSKEHUH -
B KPUBOJIMHEHHOM TpyOe
curMa_Ip [IpuBeneHHOE HAIPSKEHUE B CTEHKE TPYOBI OT JEHCTBUS BHYTPEHHETO MlIla
JIaBJICHUS
curmMa_zMN, [IpononpHpIe HAPSHKEHUS OT U3rHOAIONIEr0 MOMEHTA U OCEBOU CHITBI MlIla
curma_zMN
Tay Hampsixenue kpyueHus MIIa
curMma_Jion Jomyckaemoe HampsiKeHHe Ipy pacdyeTe TPyOOoIpoBoa TOIBKO Ha Mlla
JNEUCTBHE JTaBJICHUS
¢u_w, pu_bw Koa¢ddumenTs! npoyHOCTH NPOIOIBHOTO U ONEPEUHOTO CBAPHBIX -
CTBIKOB
k m Koaddunuent neperpysku -
cl Jlonmyck Ha yTOHEHUE CTEHKH TPYyOBI MM

5.2.3. dTanbl NOJAHOIO pacyera TpydonpoBoaa

5.2.3.1. I OIEHKHU MPOYHOCTH TPYOOIPOBOIA, a TAKXKE IS OTPEICICHIS TTepeIaBacMbIX UM yCHITHH
Ha 00OpYZOBaHHE U TIEPEMEIICHUI ero CeueHHid MpU HarpeBe MPOM3BOJUTCS MOJHBIA pacyeT TpyOOmpoBoa.
OH CKJIJBIBACTCS U3 Psijia PacueToB (ITAMOB), KAXKBIA M3 KOTOPBIX BBITIOJIHICTCS HA COBMECTHOE JCHCTBHE
OIPEJIEIEHHOTO YaCTHOTO COYETaHus Harpyskamonmx haktopos (Tabn. 5.4).

DTanbl MOJHOTO pacyera TPyGOnpoBoaa

Tab6nwuua 5.4

02.09.2025

Cuctema F'APAHT

O6o3Haye- Coneprxanne YuuTeiBaeMbIe HarpyKaromue GakTopbl Haznauenwne stana mys
HUE JTamna IUTS TPYOOTIPOBOIOB TpyOOTIIPOBOIOB
HU3KOTEMIIEpaTyp- | BBICOKOTEMIIEPATy- | HHU3KOTEMIIEpa- | BBHICOKOTEMIIEpa-
HBIX PHBIX TYPHBIX TYPHBIX
1 2 3 4 5 6
I Pacuer Ha BHyTpenHee naBieHue; BecoBas Harpy3ka; | OIeHKa CTaTHYECKOW MTPOYHOCTH Ha
NeiicTBre YCHIIUS TIPOMEKYTOYHBIX OMOp B pa00YeM | COBMECTHOE JICHCTBUE YKa3aHHBIX
BECOBOM cocrosiHuH (paboyue Harpy3Ky OIop) Harpyxarommx GpakTopoB
Harpy3Ku
II Pacuet nns BuyTpeHHee naBieHue; BecoBasi Harpy3Ka; Ormenka
pabouero YCHITUS TIPOMEKYTOYHBIX OIIOp B pabodemM CTaTHYECKOM
COCTOSIHHS Ha COCTOSIHHH; TEMIIEpaTypPHOE paclIupEHIE MIPOYHOCTH Ha
COBMECTHOE (camokommeHcarus); "coOCTBEeHHBIE" COBMECTHOE
JIeHCTBHE BCEX CMEIIICHUS 3aIEeMJICHHBIX KOHIICBBIX JieficTBHE BCeX
Harpy Karomux cedeHui HarpyKaromnmx
¢daxTopoB ¢daxTopoB
MoHnTaxxHas CamopacTspkka i | OnpeeneHne yCHIINi BO3eHCTBHS
pacTsKKa MOHTa)KHAs TpyOOIIpoBO/Ia HA 000PYIOBaHNE
pacTsKka
III Pacuer na BHYTPEHHEE JABJICHUE; TEMIIEPATYPHOE Ouenka
JIEHCTBUE paciupenue; "coOCTBEHHBIE" CMEIICHUS YCTaJIOCTHOM
TEMIICPATYPHOI'O 3alIEMJICHHBIX KOHIICBbBIX Ce‘-IeHHfI; IMIPOYHOCTHU
pacimupenns (Ha | YCHJIUS CONMPOTHBIICHUS TPOMEKYTOUHBIX
Omnpenenenue TeMnepaTypHBIX
CaMOKOMIIEHCa- orop
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LINIO) nepeMenieHni (T.e. mepeMeneHun
TIpH TIepexo/ie TPyOOIIpoBoIa U3
XOJIOTHOTO COCTOSIHHS B pabouee)
v Pacuer nis Becosas Harpyska; ycuius Onenka
XOJIOZHOTO MIPOMEKYTOUYHBIX OMOp (Harpy3Ku Omop B MIPOYHOCTH
(Hepabouero) XOJIOJTHOM COCTOSIHHH)
COCTOSIHUS Ha o N
MonTtaxHas CamopacTskka Onpenenenne yCuiInii BO3ISHCTBUS
COBMECTHOC pacTsKKa TpyOOIIpoBO/Ia HAa 00OPYIOBaHNE
JIeiCTBUE BCEX
Harpy>Xarommux
(hakTopoB

Kak Bugno u3 Tabn. 5.4, oneHka mpovYHOCTH HE TpeOyeTCs:

JUTsl BRICOKOTEMIIEpaTypHOro TpyOornpoBoja B pacuere no atany ll;

JUTSL HU3KOTEMIIepaTypHOTo TpyOompoBo/ia B pacuerax mo atanam Il u [V,

5.2.3.2. Ha aranax |, Il, Ill momHoro pacuera BHyTpeHHeE NaBJICHHWE HAa ydYacTKe TpPyOOIpOBOja
MPUHUMAETCS PaBHBIM MaKCHMaJIbHOMY paboueMy IaBJICHHIO TPAHCIOPTHPYEMO# CpeJibl Ha 3TOM y4acTKe.

5.2.3.3. PabGouast TemrmiepaTypa CTEHKH y9acTKa TPyOOIpoBoIa tp MIPUHUMAETCS] paBHOW MaKCHUMAaJTBHOMH

paboueii TemriepaType TpaHCIIOPTUPYEMOH Cpeabl B Ipeeiax 3TOro y4acTKa.
5.2.3.4. B pacuere mo aTany lll B kadecTBe TeMmIiieparypbl HarpeBa ydacTka TpyOOIpOBOja
MIPHHUMAETCSl Pa3HOCTh €ro TemIeparyp B pabodeM M XOJIOJHOM COCTOSHHH, T.C. tH=tp-tX. 3HaueHmne

KO3(pHUIMEHTA JTMHEHHOTO pacIIMpeHus MeTajla B pacuere mo srtamy Il mpuHMMaeTcs B 3aBUCUMOCTH OT
paboueii TemMnepaTypsl tp.

5.2.3.5. Pacuer mo 9aTany | mnpousBomuTcs TIpH HYJIEBOM 3HAUCHWM TEMIIEpaTypbl Harpesa
TpybonpoBosa (WK TpU HyJIEBOM 3HaueHHH KO(D(UIMEHTa JTHHEHHOTO paclIMpeHus) U HYJIEBbIX 3HAYCHHUSIX
"coOcTBEHHBIX" CMEIIEHN KOHIIEBBIX 3aIIEMJICHHBIX CEYCHHU (3TH CMEUICHHS BBI3BIBAIOTCS TEMIIEPATypPHBIM
pacimpeHreM Kopiyca 000pyI0BaHus).

5.2.3.6. Pacuer HH3KOTEMIIEPATYPHBbIX TPyOOIpoBomoB 1o 3Tany |l mpousBoauTCs IpH BBEACHUH
3HAUYEHUN JEHCTBUTENBHON TEMIIEPATYPBI HAIPEBA YYACTKOB t.

[Ipu pacdueTe BBICOKOTEMIIEPATYPHBIX TPYOONpPOBOAOB Mo 3Tany |l B IensxX ONEHKH MpPOYHOCTH
JOTTYCKAaeTCsl YUeT CaMOpPacTsDKKH, OOYCIIOBJICHHOHN peJlakcanuel HanpsDKeHHH caMOKOMITEHCAInd. B aToM
clly4ae BMECTO 3HAU€HHH JEHCTBUTENBHON TeMIepaTyphl HarpeBa BBOMAATCS 3HAUYEHUS (PUKTHBHOHN (yCIOBHO
3aHIDKEHHOHN ) TeMIIepaTyphl HAarpeBa, onpeAesieMble o GopMyIie

tp'q)—O,S o

e y - KOOQQHUIMEHT YCPEAHCHHs KOMIICHCAMOHHBIX HANPSIKCHHId, NPHHUMACMBIA 10 puc. 5.5 B
3aBHCUMOCTH OT paboueil TeMrneparypsl f .
p

[Ipn >TOM BBOIMMBIE B pacdeT 3HaueHHUS ''COOCTBEHHBIX" CMEIIEHWH KOHIEBHIX CEUCHHH TaKKe
JIOJDKHEI OBITH YMEHBIIEHB! YMHOKEHHEM Ha ko3 dummeHtT 0,5 x-

Bo Bcex cmywasx pacuer mo dTany |l mpousBoguTcs mpu 3HAYCHHAX KOIPPUIMEHTA JIUHEHHOTO
pacuIMpenus, COOTBETCTBYIOIIUX pa0d0oYe TeMIepaType y4acTKOB tp.

5.2.3.7. Pacuer mo atany |V Hu3KOTeMIepaTypHBIX TPyOONPOBOIOB BBIMOIHIETCS TPU HYJICBOM
3HAaYEeHUH TEMIIEPaTyphl HarpeBa (WIN HyJIEBOM 3HAaUeHHH KO3()(QUIHEHTa TMHEHHOTO PAaCIIUPEHNUS).

Pacuer no aTany |V BeicokoTemMnepaTypHbIX TPyOOIPOBOIOB MIPOU3BOIUTCS TIPH BBEACHHU B KaUeCTBE
3HAYeHUI TeMIepaTypbl HarpeBa y4YacTKOB (DUKTHBHOM OTpHULATENbHON TeMIepaTypbl, ONpeAeiIsieMOl o

bopmyne
txAd):- StH’

rae § - Ko3h(GHUIMCHT peNnakcalui KOMIICHCAI[MOHHBIX HANpsDKeHUI mpuHUMaercs mo puc. 5.6, a
TaK)Ke NIPU BBEJICHUH 3HAYCHUN (DUKTUBHBIX "COOCTBEHHBIX" CMEIICHUI KOHIIEBBIX CEUCHMIA, MTOTYYAIOIIUXCS B
pe3ynbTaTe YMHOKEHUS 3HAYCHUN IEHCTBUTEIBHBIX CMEIIEHUH Ha BEIMYMHY § O 3HAKOM "MuHyc". Ilpu aTom
MpUHUMAaeMble 3HA4YeHUS KOd((UIMEHTa JWHEHHOTO pPACIIUPEHUS JOJDKHBI COOTBETCTBOBATH pabodeii
TeMITepaType tp.
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Puc. 5.5. KosddunmeHr yecpenHeHust KOMNEHCAHOHHBIX HaNpIOKeHHM:
I — cranp 20; 15T°C; 16TC; 2 — 12XIM®P; 15XIMI®; 15XM; 12MX;
3 — X18HIOT; X18HI2T

5.2.3.8. Pacuer mo 9tanam | wu |l mnpousBoguTrcs mnpu  MOLYIAX YIPYTOCTH MaTepuaa,
COOTBETCTBYIOIIMX pabouell Temrmeparype tp, a pacuer mo dtanam Il u IV - npu mMomyasx ympyrocrw,
COOTBETCTBYOIIMX TEMIIEPATYPE XOIOAHOrO COCTOSHMA / . 3HAUCHNE MOYJISL YIPYTOCTH CIIEAYeT IPHHAMAT

COTJIACHO MPHJIOKEHUIO.
5.2.3.9. KoapduimeHT IUHEWHOTrO pAaCHIMpEHUs MaTepualia CJeayeT MPUHUMATh COIJIAaCHO
MIPHIIOKEHHUIO.
5.2.3.10. Pacuetst mo atanam |, Il, IV BBIMOJHAIOTCSA MpH BBEACHUH COOTBETCTBYIOIIUX 3HAYCHHUI
YCHIINH POMEXYTOYHBIX YIPYTHX OIMOP (MX HATPYy30K B pad0odeM U XOJOAHOM COCTOSIHUHU TPYOOIpOBOa).
Ycunusi CONpOTHBIICHHUST MPOMEKYTOUYHBIX YINPYTHX OMNOp, ydYuThiBaeMbie Ha 3Tane |l momHoro
pacueTta, BOBHUKAIOT B pe3yJybTare AehopMUpPOBaHUs TpyOOIPOBOIA P HATPEBE.

S

o A/
W S
M / //
U / /3

e
0,5» /'
041.! S . | I B | | N N S | | IS S T | | S N 1 IS N W I

370 400 450 500 550 600 650 1,°C

Puc. 5.6. KoaddpuuneHT pesakcaldi KOMINEHCAITMOHHBIX HAIIPSIKCHMH:
1~ crans 20; 15T'C; 16TC; 2 — 12XIM®; ISXIMI1D; 15XM; 12MX;
33— XI18HIOT, X18H12T

Otu ycunud (mpupalieHust Harpy30K OMop) aBTOMAaTHYECKH YUMTBHIBAIOTCS, €CJIM PAcyeT BBINOIHIETCS
[0 CXEeMe HarpeBaeMoro TpyOOIpoBOJa, OMUPAIOIIErOCsS Ha YIpPYTHe OMOpHI, INPUYEM B pacyeT BBOISATCS
(dakTHUeCKHe )KECTKOCTH ITHX OTIOP.

BosneiicTBre Ha TpyOOIPOBO/I ONOP CKOJIBKEHHS M HAIIPABISAIOUINX OTOpP YUYHUTHIBAETCS Ha BCEX 3Tamax
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MOJTHOTO pacueTa TpyOompoBOJa; NPH O3TOM B TOYKAX YCTAHOBKH OINOP BBOJASATCS JKECTKHE CBS3H,
HCKITFOYAOIIUE HEIOMYCTUMBIE OIIOPOH MepeMEIeHHS.

5.2.3.11. BenmnuuHBI CHIT TPEHHS, BOSHUKAIOIINX TPH MEepEeMEIICHIIX TpyOonmpoBoaa OT Harpesa, Mmpu
OIIpE/ICICHNN HANpsDKEHWH B HU3KOTEMIIEPAaTypHBIX TpyOompoBonmax yuuThiBatoTcst Ha 3Ttane I, B
BBICOKOTEMITEPAaTypHBIX - Ha 3Tane |l u npu onpenenennu ycunuii Ha omopsl M 00opyaoBaHue - Ha 3Tane ||
JUISL BCEX TPyOOIPOBOJIOB.

5.2.3.12. O06 y4eTe MOHTa)XHOM pacTsDKKH B pacuerax no atanam Il u [V em. nn. 5.2.8.5-5.2.8.8.

5.2.3.13. Ecnu TpyOONpOBOJ OKCIIyaTHPYeTCsl HE B CIMHCTBEHHOM BapHAaHTE TEMIIEPAaTypPHOTO
COCTOSIHHSI BCEX €r0 Y4acTKOB, TO IOJIHBIH pacueT ero cielyeT BBIIOIHATE AJsl TOTO BapuaHTa TeMIepaTypHOTO
COCTOSIHUSI, KOTOPOMY COOTBETCTBYIOT HauOojiee TsDKENble YCIOBUS HarpykeHus. Eciu Takod BapuaHT
TEMIIEPaTypHOTO COCTOSIHUSI HEBO3MOXKHO YCTaHOBHTH 0€3 MOJHOTO pacdera, TO pacyeT BBITOIHSIETCS s
Pa3INYHBIX BAPHAHTOB COCTOSHHUSL.

5.2.3.14. Ecau TpyOONpPOBOJ COCTOUT M3 HU3KOTEMIIEPATYPHBIX M BBICOKOTEMIIEPATYPHBIX yYaCTKOB,
JIOTTYCKAaeTCs PacUeT ero MPOYHOCTH MPOU3BOJUTH C YUYETOM CAMOPACTSIKKH BBICOKOTEMIIEPATYPHBIX YYaCTKOB
(em. nn. 5.2.3.6 n 5.2.3.7).

5.2.4. Onpenenenue ycuiauii Bo3ieiicTBUS TPyOONpoBo1a Ha 000pyA0BaHUeE

5.2.4.1. Ycwius Bo3aeWcTBHs TpyOoIpoBoga Ha oOOpydoBaHHE (Harpy3ku Ha OOOpyAOBaHHUE), K
KOTOPOMY OH TIPHCOCAMHEH, ONpEACISIOTCA pacderamMu no atanam |l (mis paboyero cocrostaus) u |V (s
X0JIOJHOro coctosiHus). Pacuerom mo atany |l onpenpensioTcs mpupamieHus ycwiuii TpyOompoBonxa mpu
MePEeXo/ie ero U3 X0JIOJHOTO COCTOSIHUS B pabouee.

5.2.4.2. Eciiu uMerOTCs pe3ysibTaThl pacueTa TpyOorpoBoaa mo atany |l ¢ ygerom camopacTsikku mo
cnoco0y (UMKTUBHOW TeMmIepaTypsl Harpesa (cM. M. 5.2.3.6) u eciu pabouas TemrepaTypa U MaTepuail BCeX
€ro y4acTKOB OJMHAKOBBI, TO TIepeAaBaeMble Harpy3ku Ha 000OpyJOBaHHE B pabo4yeM COCTOSHHUU MOTYT OBITh
oTmpeneNieHsl o Gopmye

1
X = 0_5)( (XH_XI)"'XI

rae X - Kakoi nubo cninoBoii hakTop (BepTHKaIbHAS CHIIA, MOMEHT B TOPH3OHTAIBLHON MIIOCKOCTH 1
T.JI.) U3 COBOKYITHOCTH MCKOMBIX YCHJIHIA;

X, - ToT ke CcHI0BON (akTop, ompezensiemslii Ha dtane II pacdera npu BBeaeHMH Kod(duICHTa

YCPCIHCHHUS ;
XI - TOT ’K€ CHJIOBOM (hakTOp, BEIYHCIsIEMBIl Ha | aTane pacuera.

B mporuBHOM ciydae TpeOyercs BBINOJHUTH CHELUAIBHBIA pacdyeT BBICOKOTEMIIEPATYPHOTO
TpyOonpoBosa o 3Tany |l ¢ BBeneHneM TeMmeparypbl Harpesa f .
H

5.2.4.3. Ecimm Ttemmeparypa W Marepuajl BC€X YYAacTKOB HH3KOTEMIIEPATypHOTO TpyOOmpoBoaa
OJIMHAKOBBI, YCHIIMS BO3JICHCTBUS €ro Ha 00OpyJOBaHHE B XOJOAHOM COCTOSHHM MOXKHO OTpEAENUTh 0e3
BBIMOJTHEHUS pacueTa o aT1any V. [Ipu aTom ucrnonezyercs popmyia

E
XW:(XH_XI)_ +X =Xy,
E,

rae X - KaKoi-1100 CHII0BO# (DaKkTOp U3 COBOKYIMHOCTH UCKOMBIX YCHIIHA;

XI - XI ;- TOT *xe cuioBo (paktop, Beruucnsiemblit Ha stamax 11 u 11 pacuera.

5.2.4.4. O0 y4yere MOHTaXHOU pacTspKku cM. M. 5.2.8.5-5.2.8.9.
5.2.4.5. lomycTiMble Harpy3ku Ha 000pYAOBaHUE YCTAHABIMBAIOTCS 3aBOIOM-U3TOTOBUTEIIEM.

5.2.5. Onpeaesienue kKo3(ppuumeHTa NOAATIMBOCTH KPUBOJMHEHHBIX TPYO M CEKTOPHBIX KOJICH

5.2.5.1. Ilpu packpbeITUH CTaTUYECKOW HEOIpPeNeIMMOCTH TPyOOIpOBO/Ja YUMTHIBAETCS TOBBIIIEHHAS
NOJATIMBOCTh HA M3TU0 KPUBOJMHEHHBIX TPYO M CEKTOPHBIX KOJIEH, Ui 4ero HEeoOXOJMMO OMpeAemsITh
KO3 PHUIIUEHTHI IOJATIMBOCTH 3TUX DIIEMEHTOB.
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5.2.5.2. KoapdunueHT moaaTIMBOCTH KPUBOJIMHEHHOW TPYOBI k* BBIUMCIAETCS KaK MPOU3BEICHHE
p
KO3 PUIMEHTa TOJATINBOCTH kp, onpenenasieMoro 0e3 ydyera CTECHCHHOCTU Je(OpMaiuy €€ KOHIIOB OT

BIIMSHUSL TPUMbIKAIOIIMX MPSMOIMHEHHbIX TPYO, Ha KOI(GUUHUEHT (, YYMTBIBAIOMA STy CTECHEHHOCTH
nedopmariuu, T.e. k*pIkpg.

5.2.5.3. 1nst onpenenenus koddduimenta nogaTIuBOCTH kp UCTIONB3yeTcs popmyiia

1,125
k,=1+ Y,

Benmuuuna b BblqncnsleT@ﬂ“_rIbQ}Qﬁ}lﬁﬁﬁiﬁ(ﬁgﬁ}&ynaM:

a2=1,016+66173+63c0—9%;
%:1,028+204x2+35m_w;
a,=1,062+37,502+1 52121 @)
b=0,125+1,5>3+3@_2% .

[MapameTpsl ) U g BBIYHCISIOTCS IO POpMyIIam:

Rs 2
== em1 2 &
r Ep Sr

5.2.5.4. Jlna tpyO, 3HaueHMS ) M  KOTOPBIX YIOBJIETBOPAIOT yciosusMm 1,6>3>0,1 u ,<0,001,
ko3 purmeHT kp MOJKHO OTPEIeIsATh M0 hopMyIie

1,65
k-t

5.2.5.5. Koadpodwumment { MOXHO ONpEeJeIUTh IO rpadpuky Ha puc. 5.8 B 3aBUCHMOCTH OT
reOMETPUYECKOT0 apaMeTpa TpyOsl ), yIia §* u MexIay KpalHUMU CEYEHHUSIMH TPYObl U OTHOLICHUS PainyCOB
R/r (pvc. 5.7). Jlust npoMeXyTO4YHBIX 3HAYCHUH yria @* oTHomIeHHS R/r Kosp@uuueHT { onpenemnsercs 1o
METOJY JINHEHHOH HHTEPIIONALNH, IPU STOM 3HAYCHNUE { Ul yria §*=0 npuHuMaeTcs mo popmyie

_ M
c= 1,65

[Ipu cocraBieHnH MpOrpaMMBbl pacdyera TPyOONPOBOJOB Uil BhIYUCICHUS KOd(DdHUIHEeHTa { MOXHO
HCIIOJIB30BaTh JaHHbIe Ta0mn. 5.5.

5.2.5.6. Jlnst Tpy6 ¢ ) >2,2 MOKHO NPHHUMATH (=1.

Hua TpyO, nMerommx 3Ha4YeHHWE TeoMeTpudecKoro mapamerpa )=1,65 wim 3Hadenwe yrima (*>90°,
npuHuMaercs (=1.

Tab6nwuua 5.5

3uavenus Kodpduuuenta
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nsamMoa Yroxa tata(*)

60° 90° 60° 90°

Rir=2 Rr=4
0,00 0,25 0,42 0,37 0,58
0,40 0,62 0,77 0,73 0,88
0,60 0,73 0,84 0,82 0,91
1,65 1,00 1,00 1,00 1,00

Rir=6 Rr=8
0,00 0,47 0,65 0,55 0,70
0,20 0,67 0,85 0,74 0,88
0,40 0,81 0,93 0,85 0,95
1,65 1,00 1,00 1,00 1,00

5.2.5.7. ns pacuera TpyOonpoBoaa mo 3tany |V koadduinmeHT nogaTimBoCcTu CleayeT OonpeaessTh
npu p = 0.

5.2.5.8. KoadduiueHT mogaTanBOCTH KOJIEHA, CBAPSHHOTO U3 MPSIMOJIMHEHHBIX CEKTOPOB (CEKTOPHOTO
KOJICHA), OTIPEIENSACTCSI COTJIACHO YKazaHusiM M. 5.2.5.2-5.2.5.7. TIpu 3T0M paauyc Beraucisercs mo Gopmyse
(cm. puc. 5.9)

rae / - amuHA ceKTopa Mo EHTPAIBHOH OCH;
cp

0, - YTOIIl MeXJy ero KpaifHUMHI CCUCHHUAMM.

Puc. 5.7. KpusosuHeiiHas Tpyda
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Puc. 5.8. Kosgppmpmenr ¢

Puc. 5.9. Kosneno, BbiNosiHCHHOC CBAPKOii U3 NPSAMBIX CEKTOPOB
(cexTopHOE KOJIEHO)

5.2.6. Onpenenenue HATIPSIKEHUI

5.2.6.1. HanpspkeHust ompenensioTcs B KOHLEBBIX M IIPOMEXYTOUHBIX CEUYEHUSAX TPyOOHpoBOAA.
BryTpennue cunoBeie GakTopsl (m3rudaromme MoMeHTsl M , M , kpyTsamuit MoMeHT M 1 oceBasi cuna N ),
X y z z

MIPHHAMAaEMBbIE JJIs pacueTa HANpPsKEHHHA, OMPENeNIIOTCS PacdeToM TPYyOOIpoOBOJa MO COOTBETCTBYIOIIEMY
JTamy.

5.2.6.2. Onpenesienne HaNpsKeHUid HA 3Tane | mosiHoro pacuera

5.2.6.2.1. Ha srane | monmHOTO pacuera TpybonpoBoaa onpeaesoTcs 3pQeKTUBHbIC HAPSHKEHHS B €T0
MOMEPEYHBbIX cedeHussx. DopMynbl, cilyKaliue Ajs BBIYHCICHUS ITUX HANpsDKEHHH, MOJTYYEHBI 10 METOLY
NpEAeTbHOTO COCTOSIHUS U XapaKTEPU3YIOT HAPSHKEHHOE COCTOSIHUE MOTIEPEYHOT0 CEUCHUS B [IEJIOM.

52.6.2.2. Jlng TONEpEYHbIX CEUYCHHWU MPSIMOIUHEHHBIX M KpPWUBOJMHEHHBIX TpyO 3hdexTHBHOE
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HaNpsDKEHUE oIpeesieTcs o Gopmyie

2 = 2
63¢=VO,75(5Hp+(52MN+3’E .

(cm. Takxke M. 5.2.6.2.3).
[puBeeHHOE HAMTPSHKEHUE OT BHYTPSHHETO JABIICHHS BBIYKCISICTCS 1O GopmyIie

p[D};(s —cl)]
cC.= " -~ .3
w 2(pw(s_cl) ( )

3HayeHHEe JIONYCKa Ha YTOHCHUE CTEHKU ¢, TIPUHMMACTCS 10 TEXHHYCCKUM YCIOBHSM Ha IOCTABKY

TpyO, HAYLIIMX HA U3TOTOBIICHHE TPYOOIpOBOIA.
Bennunna koo duiieHTa MpOYHOCTH IPH OCHAOICHUN CBAPHBIMU COCIIMHCHISIMH (o [IPHHUMACTCS B
w

COOTBETCTBHH ¢ aHHBIMU pPa3zerna 4.2 Hopwm.
[IpononbHOE HampsHKEHUE OT M3TMOAIOIEr0 MOMEHTAa W OCEBOM CHJIBI U HANPSDKCHUE KpPY4YCHUS

BBIYHCIISIFOTCS 110 POpPMyIIaMm:
Sy L |/ M2+ M L 1Y

O.omy = Ry 0 W F ;

F =ns(DH—s).

Kos¢uument mpouHOCTH INONEPEeYHOro CBApPHOrO CThIKA NP H3rHOC ¢ =~ NPHHEMACTCA B
W

COOTBETCTBHH ¢ pPa3fesioMm 4.2 Hopwm.
Koo duument neperpysku k_mpuHuMaeTcs 1o r. 5.2.6.2.4.

5.2.6.2.3. 111 KpUBONMHEHHBIX TPYO, TeOMETPUUIECKII TTapaMeTp KOTOPBIX yIOBIETBOPSET YCIOBHIO )
<1,4, TONOIHUTENLHO K pacueTy 1o M. 5.2.6.2.2 spruucnsercs 3G PeKTHBHOE HaNpsKEHHE 0 hopMyJIe

M} +M;
-y

S0~y Ty

3HaueHHs1 BEJIMYHMH () M P npuHHMarorcs mo rpadukam Ha puc. 5.10 m 5.11. 3Hauenue ¢ .
1]

ompeznensercs mo opmyne (3), a 3HadeHue [g] - no mauHeM pasgena 2 Hopwm. Ipu )>0,05 3HaueHne ()
MO3KHO OTIPEIEIIATH TAKKE 110 hopmyJie

-0,755

Q=0.93),

KoaQduument neperpysku k NpHHAMAETCs COTIACHO 1. 5.2.6.24.
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Puc. 5.10. KoagduuueHr Q
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0’9 \

\

0.8 \1\\
0,7 BN
0,6

o o1 02 03 04 05 06 0,7 08 o/ 101
Puc. 5.11. Kosdduuenr ¥

5.2.6.2.4. Ilpu BBITIOJIHEHWH pacdeTa TPyOompoBoma Oe3 CYIIeCTBEHHBIX YIPOIEHUH (YITCHBI BCe
OTBETBJICHHS M OIOPHI M T.JI.) U TIPH €70 MOHTAXE 10 ACHCTBYIOIIMM HHCTPYKITUAM KO3 (DHIIMEHT TTeperpy3ku k

MIPUHUMAETCS paBHBIM 1,4.
! Ecnu mononHUTENhHO K yKa3aHHBIM YCJIOBHSM NPOU3BOAUTCS CIIEHajbHAs KOPPEKTHPOBKA 3aTSHKKU
IIPY>KUH IIPOMEXXYTOUHBIX OIOP VI yueTa OTKJIOHEHUH (PaKTHUECKUX 3HAUCHUH BECOBOW HArpy3KH, )KECTKOCTH
MIPY>XKUH ONOP M TEMIIEPAaTYPHBIX MEPEMEIIEHUH OT MPUHATHIX B pacdeTe 3HAYCHUH, a TAKKE BBIIOIHACTCS
HaajKa TpyoonpoBo/ia, MOXKET OBITh IPUHSITO kH=1,2.

J1st HecJI0KHBIX MajoradapuTHBIX TPYOOIPOBOAOB, KOTJa HE MPHUMEHSIOTCS IPOMEKYTOUHBIE OIOPEI,
a HanpsHKEHUsS 0T BeCOBON Harpy3ku Maisl (He 6onee 10 Mlla), Takke MOXXHO TPHUHUMATH kn=1 ,2.

5.2.6.2.5. JIngd paBHOMPOXOTHOTO WM IOYTH PABHOIPOXOAHOIO TPOWHHUKOBOTO y3JIa (OTHOIICHHE
Hapy»XHOTO JIuamMeTpa K MeHblnemy He Oonee 1,3) Borumcnsercs 3¢p¢eKTUBHOE HampshKeHHe 1o (Gopmydie
n. 5.2.6.2.3, mpuyeM reoMeTpHuecKUil KO3(hGUIMEHT TpyObl ) B JAHHOM Cllydae OIpENeNsieTcs Kak
OTHOIIIEHUE TOJIIIMHBI CTEHKH K CPETHEMY PaTUYCy MOTIEPEYHOTO CeueHUs ()=s/r).

Pacyer mo HacTosIeMy IYHKTY BBIIOJHSETCS /IS CEUSHHH BCEX TPYOOIPOBOJHBIX YYacTKOB,
CXOJISIIMXCS B JAHHOM TPOMHUKOBOM y3i1e (p1C. 5.12).
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Puc. 5.12. PacueTHble ceyeHHST TPOMHUKOBOIO Y3714

5.2.6.3. Onpenenenne nHanpskenuii Ha 3tane |l moHoro pacyera

52.63.1. Ha orane II nomHoro pacuera ONPEAETSIOTCS SKBUBAJICHTHBIC  HANPSKCHUSA,
COOTBETCTBYIOIINE HauOoJee HAPSHKEHHBIM TOUKaM MONEPEYHbIX CEYeHUH TPyOOnpoBoAa.
5.2.6.3.2. JIna npsAMONMHEHHBIX TPYO M KPUBOIMHEWHBIX TPYO ) >1,0 ucnons3yercs popmyia

- 2 4 o2 2
Copn ™ V0,756Hp+cszMN +31° .

Hanpspxenue G,,, 1 T BBITHCIIOTCS COOTBETCTBEHHO 110 tdopmynam (3) u (4), a HanIpsHKEHNE O

- o hopmye

Y mi+mp N
S =k, + .(5)

! (wa w F

Koaduiment neperpysku kH npuHUMaeTcs 1o M. 5.2.6.2.4, a ko3 HUIIUEHT MPOYHOCTH CBAPHOI'O
COCJMHCHIS [P U3rHOE (p, - 10 JaHHBIM Pas/iena 4.2 Hopm.

5.2.6.3.3. 11 KpUBOJIHMHEHHBIX TpyO (IpH THOOOM 3HAYEHUHM () BBIUYMCICHHS HPOU3BOAATCS IO

CHeHymMMGE: E%M ﬁf(%%%\"d}%ﬁxﬂ )| V06K, M, B, 0.5 Wcsnpl 2 +(k M)
|
T / [[(0.6k,* M, +x.,0,) B,,+ [0.6k,M,| v, +0.5Wo, | *+(kM.) ;
- .
Ooxs ™ W /[‘(0’6kH*Mx+X3Ma)‘ Ym+ WGr[pl 2+(anz)2 > (6)

’Ym+ Wan] 2+(anz)2 .

1
S0 Ty V[|O,6kﬂMy

g onleHKH TpOYHOCTH OepeTcs Ooblee U3 YeThIpeX 3HAUCHH.
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Benuuuna M3 onpeaensercs mo Gopmyiie

I~

D, a

M3:_pWr s 100 °

A€ a - Ha4YaJIbHas 3JIIUIITHYHOCTD (OBaJIBHOCTB) TIOICPEYHOI'0 CCYCHHUH, %, 3HAYCHUEC €€ IIPUHUMACTCIA
coryachHo M. 5.2.6.8.
M3rubaromuii MOMEHT MX NEWCTBYET B ITUIOCKOCTH OCH KPHWBOJWHEHHOW TpyOBI, @ MOMEHT M - B
y

IUIOCKOCTH, TIEPIEHAUKYJISIPHOM K Iiockoctd ocu Tpyosl (puc. 5.13). Moment M  cuwmraetcs
X

MIOJIOKUTENBHBIM, €CITH HAIIPaBJIEH B CTOPOHY YBENWYEHUS KPUBU3HBI OCH TPYOBHI.
Koadpumment x, HCTIONB3YETCA JUIA y4eTa YMEHbIICHUS HaNpsKEHUH, 00YCIOBICHHBIX HAYaJIbHOM

3JUIMITUYHOCTBIO CEYEHUs], BCIEACTBUE Non3yuecTu. Ero MoxkHO onpenensts no Gopmyie

X3:036X,
IPAYEM y IPHHAMACTCS 110 PUC. 5.5.

Koadpumment k TIpUHMMAETCS COTIACHO n.5.2.6.2.4, a xospounueHt k * mpu M >0 u

npunnmaercs K, = L ; B OCTAJIBHBIX Clly4dasax k *=k
M 2X3 1 k p 1 kr{ ’ y I n

Puc. 5.13. Usrubaronne MOMCHTH B CCYEeHHH KPHBOIMHEHHOI TPYObI
Koodduumentsr y ¥ §_ onpeaestores mo . 5.2.6.6. HampsbkeHue ¢  IMOJCYMTBHIBACTCS 10
m p

dopmyre (3).
5.2.6.3.4. ]Ins paBHONPOXOJHOTO WJIM TOYTH PABHONPOXOJHOTO TPOMHHUKOBOTO y3ia (OTHOIIEHHE
00JIBIIIEr0 HAPYKHOTO JUaMETpa K MEHbIeMy He Oojiee 1,3) BBIYMCISACTCS SKBHBAJICHTHOE HAIPSDKCHUE I10

dhopmyiie
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Ooks ™ WV 06krl M2+M2 +WG ) (anz)2 a(7)

nprdeM KOIGGHUIHUEHT y  HAXOLUTCS 1O I 5.2.6.6 B 3aBHCHMOCTH OT T€OMETPHUYECKOTO IapaMmerpa ),

ONpeIeTsIeMOr0 B JAHHOM Cliydae Kak OTHOIICHHE TOJIIUHBI CTEHKH K CPEIHEMY PaauyCy IMOINEPEUYHOrO
ceueHus ()=s/r), ¥ mapamerpa (, OlpeaensieMoro mo hopmyie

.
0=182+& L
§4
Pacuer mo d¢opmyne (7) BeImONHSAETCS AN CEYCHHH BCeX TpeX TPYOONPOBOIHBIX YUYACTKOB,

CXOJSIINXCS B JAHHOM TPOWHHUKOBOM y3iie (9TH ceueHusi 0003HaueHbI Ha PUC. 5.12).
Bxopgsmee B popmyiny (7) 3HaUCHHE HAMIPSKEHUS , OTipezienseres no dopmyne (3).
ol

HO,I[C‘ICT an, W, F IMPONU3BOAUTCA MO TCOMETPUICCKHUM pasMepaM, COOTBETCTBYIOIIUM paCUYCTHBIM

CCYCHHUAM. 3HAUCHUS CHIIOBBIX (DAKTOPOB MPUHUMAIOTCS B COOTBETCTBHM ¢ PUC. 5.14.

|
M

X
Puc. 5.14. Cuiosbic hakTOpbl B NOTICPEYHOM CEYCHHH TPOHHKKOBOTO y3na

5.2.6.4. Onpenesienne HanpskeHuii Ha 3Tane lll mosHoro pacuera

5.2.6.4.1. Ha stane Il monHoro pacdyera ompeienstoTCs SKBUBAJICHTHbIE MAaKCHUMAJIbHBIE YCIIOBHBIE

HampsKEHUsA  IUKJIa G;max (paBMaXI/I OKBHBAJICHTHBIX HanpmerHﬁ, COOTBCTCTBYIOIIUC TEPCXOOY

TpyOOMpoBOIa U3 XOJIOJAHOTO COCTOSHUSI B pabouee 1 00paTHO).
5.2.6.4.2. JIna npaMOIMHEHHBIX TPYO M KPHBOIUMHEHHBIX TPYO ¢ ) >1,0 mpumensieTcs hopmyna

6= | 07552 402y 13T - (8)

Hanpsokenust Gy T BBIYHCJISIFOTCS. COOTBETCTBEHHO 110 hopmynam (3), (4), (5).

c

zMN

5.2.6.4.3. Jlna KpuBOJIWHEWHBIX TPyO (mpw IOOOM 3HAYEHWH )) BBIYUCIEHHUS TPOHU3ZBOJATCS II0
CIIeYIOIUM QOpMyIaMm:
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\( *M_A2M fym+|kM\B +Wo, T ko

ymax 3 1t V4 ’

Bm+|any Yn1+Wanl 2+(kl'le)2 >

O™ Ty Vl\(kn*MﬂMa)
=T Vl\ (k¥ M, +2M,)

1
O =T V[|any| Vut2Wo, | +(2k,M.)

V2o, | 2+(2kHMz)2I; (8a)

ymax

J1a OTleHKH TPOYHOCTH MMPHHUMAETCS] HanOOJIbIIIee M3 3HAYEHUH, ITOIy9aeMBIX 110 3TUM (OopMyJiaM.

M) 1 1
HpI/I Mx>0 (CM. II. 52633) n JWL (k + = A )k *= k ; B OCTAJIBHBIX CITy4asx kn*:kn‘

1

Bemuuunet M, y . B G k , W onpesiessiioTest TaK xe, KaK MpH pacyere 1o dopmynam (6).

5.2.6.4.4. ]Ins paBHONPOXOJHOTO WM TOYTH PABHONPOXOJHOIO TPOWHHKOBOTO y3ia (OTHOIIEHHE
OOJBITIETO HAPYXKHOTO JAMAMETpa K MEHbIeMy He Oojee 1,3) Takke MPOU3BOIUTCS pacueT sl CEUeHUU BCEX
TPEX Y4acTKOB, CXOASILIUXCS B TPOMHUKOBOM y3iie (pUC. 5.12), mo dhopmyiie

)’max_ WV M2+M2 +2WG )2+(2anz)2 : (9)

OHpCILGJ'ICHI/IC BXOOAMNX CHOJIa BEJIMYMH BBIIIOJIHACTCA TaK XK€, KaK IIPpU BBIYHUCIICHUN UX II0 cbopMyne

(.
5.2.6.5. Onpenesienne HanpskeHuid Ha 3Tane |V moJsHoro pacyera

52.6.5.1. Ha o»rtane IV momHOoro pacuera OIpeneNstOTCS AKBUBAJICHTHBIE HANpsKEHHUS,
COOTBETCTBYIOIIME HauOoJiee HAPSHKEHHBIM TOUKaM CeYeHUH TpyOomnpoBoa.
5.2.6.5.2. [Ina npAMOIMHEHHBIX TPYO ¥ KPMBOJIMHEHHEIX TPYO ¢ ) >1,0 nucnonssyercs popmyna

Con™ I/ GiMN +37% . (10)

3HaueHus M g ONPEACISIOTCS 110 dopmynam (4) u (5).

5.2.6.5.3. Jlng KpUBOJIWMHEHHBIX TpyO (TMpW JTIOOOM 3HAYCHHH x) BBIMHCIICHNS TPOH3BOAATCS IO

bopvyrant c:%/” 0.6k, M, 40, M, ) ,,+ 0.6k, 0, B, |
6= |/ (06K 11, 4,01,) 8, ]2+<an2>2;
G = % _/[(Oﬁkn*%ﬂalMa)m] (kMY (10a)
6= 75 (065, Myy, V(M)

Jiist onieHKH poYHOCTH OepeTtcst OobIee U3 MOTYYaeMbIX M0 ATUM (OpMyJiaM 3HaYCHUI.
Koadpumuent X, OTIPEENACTCS 110 bopmyne
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X31:-0’76’

rae § - KoapPuuueHT, IpUHUMAaEMBIi 1o puc. 5.6.
M 1 1
B ciyuae xorga MX<0 u ﬁ > ) )(31(kH+ T ) , npuHuMaetcs K" = % > BTPOTUBHOM Cllyyae kn

*=k .

it
Bennunnbl, BXonsdmue B NpUBEACHHBbIE (DOPMYJBI, ONPEENSIOTCS TakK e, KaKk MPH pacdere o
dopmynam (6). Benuunna M onpenensiercs mpy paboyem JaBICHHH.
5.2.6.5.4. Jlnsg paBHONPOXOAHOTO HJIM TOYTH PAaBHONPOXOAHOTO TPOHHHMKOBOTO y371a (OTHOLICHHUE
OoNbLIEr0 HApY)KHOI'O JHaMeTpa K MeHblleMy He Oomee 1,3) ompemensiorcss Takke SKBUBAJICHTHBIC
HANpsOKCHUS ISl CEUYCHHMH BCEX TPEX YYaCTKOB, CXOAALIMXCS B TPOWHHKOBOM y3ie (cM. puc. 5.12), mo
hopmyiie

0,= WV 06k, )/ MM )+(k M) (1)

OHpeHeHeHI/Ie BXOOAMX CrOAa BEJIMYHH BBIITOJIHACTCA TaK K€, KaK IIPU BBIYUCIICHUHN UX 110 (bOpMyJ'Ie
(7); cm. Takxke n. 5.2.6.7.
5.2.6.6. Ko durmeHTs HHTCHCU(MUKAIIMHA HATIPSKCHII v, X B, OTMPEACIAIOTCS 110 thopmynam:

i=2,4...

Azz__z ;
0,3125
Ap= a Ay
21
0,4375
4> o Ay
0,4687
A82 A62 2
)

0,4812
A= a A
1

Bennunael kp, a,a,d,da a,, b onpeemstores mo Popmynam (1) u(2).

5.2.6.7. [Ins pacuera pr60np030£[a o atany |V koapduiueHTs! Y., ¥ B,, AOTKHBI OIPEIEIATHCS

pu p = 0.
52.6.8. B ToM cny4yae, Koraa OTCYTCTBYIOT JaHHbIE O (PAKTHYECKOW BeIWYMHE HaYaIbHON
SIUTMITHYHOCTH CEYCHUI KPUBOJIMHEHHBIX TPYO, pacueT HampsbkeHuit B Hux mo nn. 5.2.6.3.3, 5.2.6.4.3,
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5.2.6.5.3 npouzBonuTcs Kak npu a = 0, Tak U MPH BO3MOXKHOM HauOOJIbIIEM 3HAYCHHUU 2, TPUHUMAEMOM TI0
TEXHUYECKUM yCIIOBUSM Ha U3TOTOBIICHHE WITH 110 COTJIACOBAHUIO C 3aBOJIOM-H3TOTOBHUTEIIEM.

Ecnm BenMumMHa HAa4YaldbHOM SIUIMNTUYHOCTH a<3%, TO B pacyeTe HANpPsUKEHWH SIUIMITHYHOCTh HE
YYUTHIBaeTCS (B pacueTHHIX popmymax nmpumensercs a = 0).

JInst HU3KOTeMIIepaTypHbBIX TPyOOIIPOBOIOB 3HAYEHHE HAYAIBHON SJUTMIITHYHOCTH CCUCHHUS a CIIEITyeT
NPUHUMATH C yBeJIWYeHHeM B 1,8 pasa.

5.2.6.9. HanpsbkeHust B CEKTOPHBIX KOJICHAaX C YMCIIOM CEKTOPOB 0ojee OBYX MOXKHO ONPEACIATH I10
MpUBEACHHBIM (opMydaM JUId KpUBOJMMHEHHBIX TpyO. IIpm ompeneneHMH 3HAaYEHUS T€OMETPUUYECKOTO
napameTpa ), Uil CEKTOPHOTO KOJIeHa BeTMuMHA paauyca R Beramcisercs no . 5.2.5.8.

5.2.7. Kputepuu npo4HOCTH

5.2.7.1. OddexTrBHBIC HANPsIKCHHS, BBIYHCAsSEMble Ha 3Tarne | moaHoro pacuera TpyoOompoBoaa (
n. 5.2.6.2), NOKHBI YJOBJIETBOPATH YCIOBUIO

Gaq)flal [G]

Hanpsokenue [g] ompenmensercs mo JaHHbIM pPasfgena 2 Hopm B 3aBHCHMOCTH OT paboueid
TEMIIEPATYphl £ COOTBETCTBYIOMIETO y4acTKa TpyOOIpoOBOAA.

5.2.7.2. DKXBUBAJCHTHBIC HANPsDKEHUS, BeIaHciseMble Ha 3Tanax |l u IV momnoro pacaera (nn. 5.2.6.3,
5.2.6.5), HOIKHBI yIOBIETBOPATH YCAOBHIO:

5,,<1.50o

Benuunna [g] mpuHUMaeTrcs Mo JaHHBIM pa3gena 2 HopMm B 3aBHCHMOCTH OT COOTBETCTBYIOIICH
TEMIIEpaTypsl y4acTKa TpyOonpoBoaa (tp - Ui pacdeTa o atany Il u ! - JuId pacyera 1o dTany V).

5.2.7.3. DKBUBaJICHTHBIC MaKCHMAaJbHbIC YCIOBHbBIC HANPSHKCHUS, BBIYHCIIsIeMble Ha 3Tane |l momxHoro
pacueta (cM. M. 5.2.6.4), TOJKHBI YAOBICTBOPSATH YCIOBUIO

3 oldo]

3HaYeHHE JONYCKACMOi aMILIUTY bl HAPSDKEHHS [ | MPHHAMACTCS 1O PUC. 5.15 B 3aBUCHMOCTH OT

Yrcia HUKJIOB HAarpyXeHus (IIyCcKoB) TpyOOIpoBo/ia 3a BECh MEPHUOJL IKCILITyaTaLlUH.

Hns tpyOompoBogoB ¢ paboueit Temmeparypoil 150-250°C uymcio LMKIOB HAarpy>KeHHS CIEAYeT
MIPUHUMATE C 3aracoM (C MPEBBIILICHUEM Hall 0’KUAAEMbIM AEHCTBUTEILHBIM 3HaUeHHeM) He MeHee 50%, a mpu
Oonee BbIcoKoW Temmeparype - ¢ 3amacoM He MmeHee 100%. Ecim pacyeTHOoe 4YMCIO IMKIOB HAarpy>KEeHHS
TpybonpoBona menee 3000, To NpUHUMAETCS 3HAUCHHUE [c,] mpu 3000 mukax.

HO,[[ HUKIJIOM HarpyXCHHUA pr60np0130z[a MMOHHUMACTCA MCPUOANYCCKU HOBTOpHIOH_II/If/iCH pexum €ro
pa6OTI>I, BKJIIO'{aIOH_[HI;'I HarpeB, 3KCILTyaTallulOo IpHU MOCTOSSHHOM TEMICPATYpPEC MU OTKJIHOYCHHUC C IIOJHBIM
OXJIAXKICHUCM. CJ'ICI[OB&TGJ'IBHO, KOJIMYECCTBO LIUKIIOB HAI'PYKCHUSA Tp}/60HpOBOI[a PaBHO YHCITY BKJIIOUCHHH €T0
B pa60Ty 13 XO0JIOAHOI'0 COCTOSAHNA W YUCITY OTKJIIOUCHHH €T0 Ha AJIUTCIIBHOC BpEMH.

5.2.8. [IpumeHeHUe U y4eT MOHTAKHOM PACTSIZKKH

5.2.8.1. B BBICOKOTEMITEpaTypHBIX TPYyOOIPOBOJAX MOHTaKHAS (XOJIOAHAS) PACTSDKKA MPUMEHSIETCS
IUI TIOBBIIICHMA HX INPOYHOCTH M YMEHBIICHHS IIE€PeAaBaeMbIX YCHIMH Ha oOOpyZoBaHMEe B paboueMm
COCTOSIHMM, a B HM3KOTEMIIEPAaTYPHbIX TPYOONpPOBOAAX - IUId YMEHBILICHHS HArpy3Kd Ha 0OOpylOBaHHE B
paboueM COCTOSHUM.

5.2.8.2. llpuMeHAThP MOHTRXHYK paCTsDKKy HeoOs3aTensHO. Bompoc o 1emecoobpazHocTH ee
MPUMEHEHHUS, a TaKkKe O €€ BEeIUYMHE W MeCTe BBIIOJIHEHHs CJEeAyeT pellaTb C yYeTOM KOHKPETHBIX
ocoOeHHOCTEeH TpyOOonpoBoaa.

5.2.8.3. PekomeHayeTcs MPUMEHITh MOHTXKHYIO PACTSXKKY B BBICOKOTEMIIEpaTYPHBIX TpyOOmpoBoax,
00JTaaloNINX JIOKAIM3aTOPaMH TIOJN3YYECTH, T.€. DJIEMEHTAMH, B KOTOPBIX MOXET MPOHCXOIUTh WHTEHCHBHOE
HaKOIUIeHHUE Je(opMalui MoJI3y4ecTH.
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5.2.8.4. BenuunHy MOHTaXHOW PAaCTSDKKM B HH3KOTEMIIEPATYypHBIX TPYOOIPOBOAAX PEKOMEHIYETCS
Ha3Ha4dath He Oomee 60% OT BOCIPHHMMAEMOTO (KOMIIEHCHPYEMOT0) TEMIIEpaTypHOTO pacIIUpeHHus, a B
BBICOKOTEMIIEpATYPHBIX TpyoOompoBomax - He Oomee 100§%, roe § - KOaQQHUIMEHT, NpencTaBICHHBIH
rpaduyecku Ha puc. 5.6.

lo,l, Kre/em?
- AN NN
8000 [ NNEANN

e

6000 L

S NN
5000
4000 N AN

)

N 2a
; ENONE
3000 | \ WN
r i \&
a
i N N
2000: \\\ \
IOOOFj Lo dgl PELEL Do doeLORRQRY o b Bt b UNIed 5 bsfsfltd I S |
10 102 10° 104 10°  Yucno
LUKJIIOB

Puc. 5.15. AMOIUTYabB JONyCKAaeMbIX HanpsoKeHU:
1 — nipsiMONIMHEHBIE M KPUBOJIMHEITHBIE TPYOLI ¥ CEKTOPHBIE KoAeHa (pu
pacuete o3, 1O dopmyine (8)) U TpORHMKOBEIC Y3NHI (IPU pacuere Oy 11O
dopmyne (9)) U3 yriepoJucToii UNM TerMpoBaHHOM (He ayCTECHUTHOM) CTanu
npu paboyeit Temneparype Ao 370 °C; la — Te Xe 2MeMeHThl U3 ayCTEHUTHOH
cTayy 1py paboyeit Temneparype 10 450 °C; 2 — KpUBOJIMHEUHBIE TPYOBI U
CeKTOpHbIe KOJIeHa (TIpy pacyere O3 e 11O dbopmynam (8a)) U3 yrepoaucroit wiu
JIETHPOBaHHOM (He aycTeHWTHOMN) cTtanu npu paboueit Temnepatype no 370 °C;
2a — Te Xe 2JIeMEHTHI M3 ayCTCHUTHOM cTajiu nipu paboueii temreparype ao 450 °C

5.2.8.5. Y4eT MOHTa)XHOH pacTsHKKH B pacueTe TpyOOmpoBoia AOMYCKAeTCs JIMIIb B TOM CIIydae, Koraa
rapaHTHPYETCs BBINIOJIHEHHUE €€ B CTPOrOM COOTBETCTBUM C JAHHBIMU MpoekTa. [|y1g HHU3KoTeMIepaTypHOIro
TpyOONpoBOJla MOHT@)KHasi pacTshKka yuuthiBaercss Ha oTanax || w |V momHoro pacuera, a s
BBICOKOTEMITEPATypHOTo TPyOOmpoBoa - Tobko Ha dtare II (uckmodenue cum. M. 5.2.8.8).

5.2.8.6. Ilpu npumMeHEHMH MOHTAKHOW PACTSDKKH C HETapaHTUPYEMBIM KaueCTBOM BBIITOJHEHUS
PEKOMEHyeTCsl TIPOU3BOIUTE pacdeT TpyOompoBoga 6€3 yuera MOHTXXHOW PACTSHKKU (€€ TOJIOKHUTEITbHBIN
3G PEKT OTHOCHUTCSI K HEYUHTHIBAEMbIM (haKTOpaM, MOBBIIIAIONIMM 3anac HajexHocTH). [Ipu aToM Tpebyercs,
OJIHaKO, 0OOCHOBATH IOJIOKUTEIHHOE 3HAYCHNUE IPUMEHIEMOM MOHTa)KHON PaCTXKKHU.

5.2.8.7. Ydyer MOHTa)XHOH pacTsLKKM B pacdyeTe BBICOKOTEMIIEpAaTypHOro TpyoOompoBoja mo atany |l
JOIyCKaeTcs TOJNBKO NPH ONpelesIeHUH IepefaBaeMoil Harpy3ku Ha oOopyzoBaHue. B sTom ciydae pacuer
JOJKCH BBINOJIHATHCS B IByX BapHaHTax:

C Y4ETOM MOHTAKHOM PACTAKKH M TPH BBEICHUH JCHCTBUTENILHON TeMIIEPaTyphl Harpesa ! (pacuer

IUIs1 ONIPEIeTICHNs YCHIIUI BO3AEHCTBHS Ha 000pYyIOBaHKE);
0e3 yueTa MOHTaXXHOM PacTsHKKH U IIPHU BBEJCHUU (DUKTUBHOM TeMIIEpaTyphl t 4 COTIACHO M. 5.2.3.6

(pacueT myis OIIEHKU POYHOCTH TPYOOIIPOBOIA).

I[Ipu »TOoM TpeOyercs 00OCHOBaTH ONArOMpPUATHOE BO3ACHCTBHE MOHTAKHOW pACTSHKKH —Ha
HanpspKEHHOE COCTOSIHUE TPYOOIpoBOAa B paboueM COCTOSIHUU.

5.2.8.8. Ecimm 1 BBICOKOTEMIIEPAaTypHOTO TPyOOIpPOBO/Aa BEMYMHA MOHTKHOW PACTSIKKU
NPEBBIIIACT BEIMYMHY, yKa3aHHY0 B M. 5.2.8.4, To HeoOX0AMMO (HE3aBUCHMO OT KauecTBA BBINOJIHEHHS
MOHT)KHOW PpACTSDKKH) BBINIOJHUTH JOIOJNHHUTEIBHBIA pacyer TpyOompoBoga mo atany [V ¢ ywyerom
MOHTQ)KHOW PpacTsHKKH, HO 0Oe3 ydera caMOpacTsDKKU (T.e. NMPH TeX K€ PAacUeTHBIX YCIOBHUSX, KOTOPHIC
MIPUHUMAIOTCS TIPH BHIMOJHEHNH pacueTa HU3KOTEMIIEpaTypHOro TpyoonpoBoaa 1o sramy 1V).

5.2.8.9. Ycunus BO3ACHCTBHS HU3KOTEMIIEPATypHOTO TPyOOIpoBoJa Ha O0OpYAOBaHHE B XOJOJHOM
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COCTOSTHHH MOXHO OTPeeNsTh 10 Gopmyiie M. 5.2.4.3 ¥ pH yueTe MOHTaXKHOH PaCTSHKKH.

5.2.8.10. Yder MOHTa)XHOH pacTsDKKM B pacyere TpyOOmpoBOJIa MPOW3BOIWTCS ITyTeM BBEIEHUS
COOTBETCTBYIOIIMX B3aWMHBIX CMELIEHHH CTBIKYEMBIX CEUEHHH (T.€. CMEIICHUI CTBIKYEeMbIX CEUCHHH Ipu
BBITIOJTHEHHU PACTSIKKH).

MpunoxeHune
CnpaBoy4Hoe

3HauyeHue K03 (puuMeHTA JIMHEIHOr0 paclIupeHusi, KO3 puuueHTa TenI0NPOBOAHOCTH, MOLYJIs
YIPYrocTH U KOI(PPULIHEHTA TeMIIePATyPONPOBOIHOCTH
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Mapku craneit Temneparypa, °C
20 100 150 200 250 300 350 400 450 500 600
Koa¢gdpunument muneiinoro pacmupenns aiabpa_t x 10(-6), 1/K
Cr3, 10, 20, 20K, 22K, 0912C, 15T°C, 11,5 11,9 12,2 12,5 12,8 13,1 13,4 13,6 13,8 14,0 14,4
16I'C, 12MX, 15XM, 12XIM®,
I5X1IM1®D
X18H10T, X18H12T, 12X11B2M® 16,4 16,6 16,8 17,0 17,2 17,4 17,6 17,8 18,0 18,2 18,5
Koagduument tennonposoanoctu aamodaa_i, Br/(m x K)
Cr3, 20, 20K, 22K 44,0 44,0 43,0 42,0 40,0 39,0 38,0 36,0 34,0 30,0
12MX, 15XM, 12X1M®D 38,0 38,0 37,0 36,5 36,0 35,5 35,0 34,0 33,0 30,0
Moayas ynpyroctu E_t x 10(5), MIla
Cr3, 20, 20K, 22K 2,04 2,01 1,99 1,96 1,94 1,88 1,84 1,79 1,73 1,63 -
09I2C, 16I'C, 12XM, 15XM, 12MX, 2,14 2,09 2,06 2,04 2,01 1,99 1,94 1,88 1,84 1,79 1,65
12XIMO®, 15X1IM1D
X18H10T, X18H12T, 12X11B2M® 2,09 2,04 1,99 1,94 1,88 1,84 1,79 1,73 1,99 1,68 1,63
Ko3¢puuuent rTeMnepaTtyponpoBogHocTu a_t, Mm2/c

Cr3, 20, 20K, 22K 13,0 13,0 13,0 12,0 11,5 11,0 10,0 9,0 8,5 8,0 -
12MX, 15XM, 12X1M®, 15X1M1D 11,0 11,0 11,0 10,0 9,5 9,0 8,5 8,0 7,5 7,0 6,0
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MpunoxeHue
CnpaBoy4Hoe

Cpeanne k03pPUIMEHTHI JHHeiiHOro pacmupenns o-10°%,1/°C.
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I'pynnsl craneit

WnTepran Temmeparyp, °C

20-50 | 20-100 | 20-150 | 20-200 | 20-250 | 20-300 | 20-350 | 20-400 | 20-450 | 20-500 | 20-550 | 20-600 20-650
Vraepomuctoie  u|  11.5 11,9 12,2 12,5 12,8 13,1 13,4 13,6 13,8 14,0 14,2 14,4 -
HI/I3KOJI€FI/Ip0BaHHLIe
XpoMHCTbIe 10,0 10,3 10,6 10,8 11,0 11,2 11,4 11,5 11,7 11,8 11,9 12,0 -
HepmaBe}omI/Ie
AYCTEHUTHBIE 16,4 16,6 16,8 17,0 17,2 17,4 17,6 17,8 18,0 18,2 18,4 18,5 18,7
XpOMOHI/IKC.HeBBIC
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MpunoxeHue
CnpaBoy4Hoe

Monys ynpyrocru £-10°, MITa
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I'pynnel craneit

Temneparypa, °C

20 100 200 300 400 500 550 600 650
Yrneponuctrie C < 0,25% 2,00 1,95 1,90 1,80 1,70 1,60 - - -
Huskoneruposannsie C < 0,25% 2,06 2,01 1,96 1,91 1,81 1,71 1,67 1,62 -
BricokoxpomucTsie 2,16 2,11 2,06 1,96 1,86 1,76 1,71 1,67 1,57
AyCTEHUTHBIE XPOMOHUKEJIECBBIE 2,01 1,96 1,86 1,76 1,67 1,62 1,60 1,57 1,51
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MpunoxeHue
CnpaBoy4Hoe
Cpennue 3na4eHus1 ko3¢ PuiueHTa TenJaI0npoBOIHOCTH Ao Bt/(M'K)
I'pynmel craneit Wnrepan remneparyp, °C
20-100 20-200 20-300 20-400 20-500 20-600 20-700
VYrneponucteie C < 0,25% 53 51 49 46 43 39 36
Huzkoneruposannsie C < 0,25% 44 43 42 40 37 35 32
AyCTEHUTHBIC XPOMOHHKEIICBBIC 16 17 19 21 23 25 37
MpunoxeHune
CnpaBoy4Hoe
Cpennee 3HaueHune ko3¢ dunueHTa TeMnepaTyponpoBoIHOCTH as mm’/c
['pynmsr craneit Temneparypa, °C
20 100 200 300 400 500 600
Yrneponuctrie C < 0,25% 13,0 13,0 12,0 11,0 9,0 8,0 -
Hwuskoneruposannsie C < 0,25% 11,0 11,0 10,0 9,0 8,0 7,0 6,0

6. Pacuer Ha IPOYHOCTB KAPOTPYOHBIX M IbIMOIAPHBIX KOTJIOB

6.1. O6mme MoJI0KEeHNA

6.1.1. Hacrosimass MeToAuKa pacHpoCTpaHseTcd Ha TOPHU3OHTAIbHBIE W BEPTUKAIbHBIE KOHCTPYKIHUU
KOTJIOB C ABYMS (PMKCUPOBAHHBIMHU TPYyOHBIMH PEIIETKAMH, B KOTOPBIX UMEIOTCS JKapOBbIe TPYOBI, )KapOBHIC U
ra3oBble TPyObl OJJHOBPEMEHHO WJIM Ta30Bbl€ TPYOBI, IO KOTOPHIM MPOXOAAT IIPOAYKTHI CTOPaHUS TOIIMBA MU
OTXOASALINE T'a3bl XUMUYECKOT0, METAJIIYPrUUECKOI0 ¥ JPYTUX IPOU3BOACTB.

Hopwmsbl ycTaHaBIuBaroT METOABI pacdeTa TPyOHBIX PELIETOK, JKapPOBBIX TPyO, OTHEBBIX HOBOPOTHBIX
KaMep, ABIMOTApHBIX TPYO, THUIL, IeTajel yKPEIUIEHHUs TP IPOSKTUPOBAHMH HOBBIX KOTJIOB; OHH MOTYT OBITH
HCTIOJB30BaHbl U IPOBEACHHS [TOBEPOYHBIX PACUETOB 3JIEMEHTOB KOTJIOB, HAXOSIINXCS B SKCIUTyaTallld, a
TaKKe JJIS OLICHKU MX JOJTOBEYHOCTH MPU IIEPEMEHHBIX PEXUMaX PadOTHI.

B HOpMax yuuThIBaeTCs ACHCTBHE ABYX OCHOBHBIX HArpyXarolMX (aKTOPOB: BHYTPEHHETO NaBIICHUS
Cpeabl B MEXXTPYOHOM HPOCTPAHCTBE U Pa3IMUHBIX TEMIIEpaTypHBIX paclIupeHuil qetanei koa. s TpyOHbIX
PEUEeTOK TONIHMHOM A0 30 MM TeMIepaTypHble HAPSHKEHUSI MOTYT HE YUUTHIBATHCS.

6.1.2. OcHOBOI pacueTa SBISETCS OIIeHKa MPOYHOCTH T10 CIAEAYIOUINM MPEIENbHBIM COCTOSHUSIM:

paspyuierne (Bs3Koe U XpyIKOe);

MOSIBIICHHE MUKPOTPEIIMH TPH IUKIHIECKOM HATrpyKCHUU.

6.1.3. Bce ¢opmynsl mns pacdera OCHOBAaHBI Ha THIIOTE3E O JIMHEHHO-YIIPYTroM ae(opMUpOBaHUH
MeTauia. BenencTBue 3TOro HampspKEHUs!, MPEBBIMIAIONIME 10 BEIMYMHE IPEAe] YNPYIrOCTH U TEKy4eCTH
MaTepHaa, IBJISIOTCS YCIOBHO-YIIPYTHMHU.

6.1.4. PaccrosiHuss Mexay YKpEIUIOIIUMU  3JIEMEHTaMHU
YCTAaHABIUBAIOTCS C YUETOM JBYX OCHOBHBIX HArpyKaromux (HaKkTOpoB:

JeWCTBUS BHYTPEHHETO JaBlICHHUS Ha HEYKPEIJICHHBIE YYaCTKH MJIOCKOW CTEHKH TPYOHOM pelIeTKH;

ycuiHs U3ruda OT PasHOCTH TEMIEPATypHBIX YIUIMHEHUH COCETHUX TPYO WM APYTHX DIEMEHTOB.

TpyOHOI pemetkn (puc. 6.1)
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A—A

H

Puc. 6.1: 7 — yrnosas cssI3b; 2 — aHKepHas Tara; 3 — xapoas Tpy6a; 4 —
ApiMorapHsie Tpybul; 5 — obeuaiika Kopriyca

6.1.5. Pacuetnnie popmyIiel, CBSI3BIBAIOININE MAaKCUMAILHEIC HAPSDKEHUS B 30HE MPOCBETOB a, b, €, h, ¢,
g (cM. puc. 6.1) ¢ TonmuHONH TPyOHOH peIIeTKH, ¢ Pa3MepaMH YKa3aHHBIX MMPOCBETOB M ¢ TEMIICPATYPHBIMHU
CMEIICHUSAMH, TIOJyYEeHB Ha OCHOBAaHWHU CIIEIYIONICH YIPOIICHHON pacueTHOW CXEMBI: KOJIbIIEBAs TUIACTHHA
JKECTKO 3aleMlieHa 10 Hapy>KHOMY M BHYTPEHHEMY KOHTYpaM W HWCHBITBIBAET OTHOCHTEIBHOE CMEICHHE
KPOMOK OT TEMIepaTyPHBIX PaCIIUPEHU COOTBETCTBYIOIINX MPOOIBHBIX CBSI3€i Ha BETMUUHY W.

6.2. YciaoBHBIE 0003HAYEHUSA

6.2.1. OcHoBHBIE 0003HAYEHUS MApaMETPOB, UCHONB3YEMBIX TPH pacdeTe Ha MPOYHOCThH (pacyeTHOE
JaBlieHHE, JOMyCKaeMoe HampspDKeHHE, HOMHHAIbHAS TOJNIMHA CTEHKH, MPHUOABKHW K PacuyeTHOH TOJIIUHE),
ykasaHsl B nogpasgene 1.1.

6.2.2. IIpocBeTbl - 3TO HAWMEHBIIHME PACCTOSIHUA MEXIy YKPEIUISIONMME 3JIeMEHTaMH TpyOHOH
pemtetku (cM. pyc. 6.1); nx 0603Ha4YeHUsI peICcTaBiIeHbI B TA0M. 6.1,

Ta6nuua 6.1
CuMBoOII HazBanue Ennnuna
U3MEpEHUs
[Ipocset Mexay >kapoBoii TpyOoii 1 00edaiikoil Kopmyca MM
[Ipocset Mexay kapoBoil TpyOOil U HapYKHOM MOBEPXHOCTHIO Hanboee MM
OJM3KO PACMOIOKEHHON K Hel IBIMOTapHOU TPYOBI
c [IpocBeT Mex Ty 00edaiKoi KOpITyca U HapyKHOH MTOBEPXHOCTHIO MM
HamboIee OJIM3KO PacoIOKEHHON K Hell TBIMOTapHOH TPYyOBI
d [Ipocset Mexay kapoBoil TpyOOil U KpaeM yIiIoBOii CBSI3U MM
g [IpocBeT MeXTy MEIMOTAPHBIMU TPYOaMHU M KpaeM YTIIOBOM CBSI3H MM
h MuHHUManbHOE PACCTOSIHUE MEKIY Hapy>KHON OKPYXHOCTBIO aHKEPHOU MM
TATH B IJIAaHE W OJMKANTIICeH TOIKPETUISIONIEH IeTalbIo

6.2.3. O603HaYeHNE TAPAMETPOB PACYETHOMN KOJIBIIEBOM TUIACTHHBI TIPEICTaBIIEHEl B Tabn. 6.2,
6.2.4. O60o3HaUCHUS pacueTHOW HArpy3KH U NedopMannd, a Takke (U3NIeCKHe KOHCTAHTH MeTajuia
paccMaTprBaEeMBIX DIIEMEHTOB IIpEICTaBIeHsl B TAbs. 6.3.

Ta6nuua 6.2
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CHuMBOII HazBanue Enununa
HM3MEpEeHHUS
r 0 BuyTpenHuit paanyc pacueTHON KOJIbIIEBOU IJIaCTUHBI MM
rl HapyxHsbIil paanyc pacueTHON KOJIBLIEBOM MIaCTHHEI MM
s ToumuHa pacyeTHON KOJIbUEBOM IIACTUHBI, PaBHAsI HOMUHAJIBHON MM

TOJIIIMHE CTEHKHN TPYOHON peleTKH

A Bespasmepnblil kKo3QPUIIHEHT 3a1€KH PacUeTHON KOJIbLIEBOW IJIACTHHBI, MM
MPUMEHSAEMBINA IIPH pacyeTe Ha TEMIIEPATYPHBIE PACIINPEHUS CBsI3EH

Tabnuua 6.3
CHuMBOII HazBanune Ennnuna
HU3MEPEHUS
p PacueTHoe maBneHue, paBHOE TaBIICHUIO CPEABI B MEXKTPYOHOM MIla
MIPOCTPAHCTBE
W CwMmeleHre BHyTPEHHEH KPOMKU PacueTHOM MIIaCTUHBI OTHOCUTENBHO €€ MM
Hapy>KHOM KPOMKH MPU TEMIEPATYPHBIX PACHIUPEHUSIX ITPOJOIBHBIX
CBsI3€i, COOTBETCTBYIOIINX STUM KPOMKaM
E(t) Monyis IpoA0IBHOM YIPYTOCTH TIPH PACUCTHON TEMIIEPAType MIla
m Moayns nonepeyHon ynpyrocTa
[curmal HomunanbsHOe noMyckaeMoe HanpspKEHHUE IIPU pacyeTHON TeMIlepaTrype Mlla

6.3. PacueTHasi TemnepaTypa

6.3.1. O6sacTh NpUMEHEHUSA

6.3.1.1. TemnepaTtypa MeTaia TPyOHOH PELISTKU U CBS3CH ONPE/CINIICTCS HAa OCHOBAHMM YPaBHEHUMN
TEIUIoNepeaays U JaHHBIX TEIUIOBOTO pacueTa KOTJa, KOTOPHIA MPOU3BOIUTCS B COOTBETCTBHU C HOPMaMH
TETJIOBOTO pacyera.

6.3.1.2. ®opmynsl 1 TpaduKu IS ONpPENENIeHUS CPEIHUX W MaKCHMAaIbHBIX TEMIIEpaTyp MeTajuia
TpyOHO# peImeTKN MOTYICSHBI I TPYO Daxs=32x 3 u 50x3 MM ¢ pa30MBKOM OTBEPCTHH 11O TPEYTOIBHUKY. Jlis

JPYTUX JAAMETPOB BBOJUTCS ITONPABOYHBIN K03 duieHT Ha guamerp Tpyo.

6.3.1.3. PacueTHas m MakcHMallbHas TEMIIEPATyphl MeTajula TPYOHOW PEIIETKH OIPENeNSIIOTCS s
OE3HAKHUITHOTO PeXMMa padOTHI KOTIIA.

[lpm HanmMYMM HAKUNK BBIYMCICHHBIC cornacHO M. 6.3.4 3Ha4YeHWs TemIiepatyp AOJDKHBI OBITh
yBenndeHsl Ha 40%.

6.3.1.4. PacuerHas ¥ MakcHMallbHas TeMIIEpaTypbl MeTasia TpyO TIOBEpXHOCTeW Harpea
OIIPE/ICIISIOTCS C YyYETOM HAKUIIH COTJIacHo M. 6.3.3.

6.3.2. Yci10BHBIE 0003HAYEHUS

[lpu onpexneneHun TEMIEPATYpPHOTO COCTOSHHMS TIJIOCKMX JIHHUII HCIONB3YIOTCS — CIEIYFOIINE
HapaMeTpsbl, IipecTaBIeHHbIe B TA0I. 6.4.

Tabnuua 6.4
CHuMBOII HazBanue Ennnuna
HU3MEpPEHUS
1 2 3
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D a Hapy>xHblil tnameTp TpyOBI MM
Bi Kpurepuii buo -
K d [TorpaBouHbIil KOG GUUKEHT HA JUAMETP TPYObI -
Kt [MorpaBouHBIi KOA(PGUINEHT, YIHTHIBAIOIINHN IIAT MEKAY TPYOaMu -
anpda_2 Koaddumnuent Tenmmootnaun B1/(M2 x K)
Oera OTHOILIEHHE HAPYKHOTO JUaMeTpa TPyObl K BHYyTPEHHEMY IHAMETPY -
nsMOma t KoaddumuenT termmonpoBogHOCTH B1/(M x K)
nsmOna q Koa¢ddummenT TeronpoBofHOCTH HAKUITH Bt/(Mm x K)
TeTa Bespasmepnas Temiiepatypa -
s TonumHaa cTeHKH TPyObI MM
s q Tonmuna Hakunmu MM
q Cpennuil TemIoBoi MOTOK Yepe3 paccCMaTpUBAEMYIO IOBEPXHOCTh HAIpEBa B1/m2
ts TemnepaTypa HaChILIEHUS °C

6.3.3. TemnepaTypa MeTaJls1a TPy0 IOBEPXHOCTEH Harpesa

6.3.3.1. 3a pacdyeTHyIO TeMIIepaTypy NPUHUMAETCS CPEIAHSSI TEMIIepaTypa CTEHKH TPyOHbI.
6.3.3.2. PacueTHas TeMriepaTypa CTEeHKH TPYOBI OIpeienseTcs o hopMmyie

.4 5107B +sql()*3+1
P\ R A W)

IJIC q U (, ONPEJCIAIOTCS U3 TCIIOBOrO PacyeTa KOTIa;
xq=1,163 Bt/(m°K);

sq=0,5 MM (TIpY HOPMAJIBHBIX YCIIOBUSX AKCILUTYaTalluN );

sq=1,5 MM (TIpH HAPYIICHUH HOPMAJILHBIX YCIIOBUN AKCITyaTaIlHH).

6.3.3.3. MakcuMaiipHasl TeMIeparypa CTeHKH TpyObl

1073 1073
t =ts+q’”—‘”‘(sp B+S" +L)

max B i N, o

6.3.3.4. Temmeparypa MeTa/yla KOpIyca M CIUIOIIHBIX AHKEPHBIX TII IPUHUMAETCS pPABHOU
TEeMIIEpaType HACHIILECHHS.

6.3.4. Temneparypa Merajijia TpyOHO# pelieTKku

6.3.4.1. 3a  pacueTHyr  TeMmIepaTypy = MeTaula  TPyOHOH  peIIeTKH  NPUHUMACTCS
cpeaHeapuhMETHUSCKOE 3HAUCHUE TEMIICPATyP HAPYKHOW U BHYTPEHHEH MOBEPXHOCTEH IIOCKOTO JHHUIIIA.
6.3.4.2. PacueTHas Temmeparypa - TPYOHOM peIIeTKH OnpeAeseTcs mo Gopmysie

=35 KK [0 (1) e

rae Kd=1 - U1 TpYO TmamMeTpom Da=32 MM;
K =0,875 - s TPyO TuamMeTpom D =50 mm;
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Kd:O,S - s Tpy6 smametpom D =60 mm.

Bemunubl K 1 ¢ onpenenstores o pyc. 6.2. 1 6.3.

Le
1,0 ~ T
l‘\“.‘ H
0,9 ,
25 45 65 85 105 (Lp—d), MM
Pe. 6.2
Kpurepuii buo anst tpyOHoIi penieTku onpeaensiercs mo Gopmyie
o apspl0”
Iy = ——
pi Apy
Kpurepuit bro mns tpyOs! onpenensiercs mo hopmyie
~apD-107
Bi=—/—
2hp
6.3.4.3. BHyTpeHH:s1 TOBEpXHOCTh TPYObI B CEUEHUH BXO/1a Ta30B HUMEET MAKCUMAIIbHYIO TEMIIEPATYPY.
0,
0,20
0,15

N

0,10 Y
0,05 %/

5 10 15 Bi, 10’
Puc. 6.3
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6.3.4.4. MakcumanbHas TeMIepaTypa TpyOHO! PEemIeTKH paBHa

l}’l max = % Kd1<t[9max(th _Zz) +Z£] 5

T/Ie 3HAYCHHE § HAXOJMM I10 PUC. 6.4.

6.3.4.5. Ilpy Hanv4IMyu M30JALUK PACYET CPEHEH TEMIIEPATyphl M MAKCUMAJILHOW TEMIIEPATypHl &y , -
MIPOU3BOAUTCS corytacHo M. 6.3.4.2 u 6.3.4.4, B KOTOPBIX 0, 1 0, ONPEACISIOTCS 1O PUC. 6.3 u 6.4 npu

Bi =0.
Pl

max

0,25 /
0,20 // ////

0,15

0,10

0,05

5 10 15  Bipy10?
Puc. 6.4

6.3.4.6. Ilpu HaMYWHU BHICTYIIAIOMUX B Ta30BbIii 00BEM KOHIIOB TPYO BBICOTOH A/ MaKcHMalbHas
TeMmepaTypa TpyOHO! pemIeTKH onpeensercs mo Gopmyre

“

Pl max

L] () ]

max

rae ¢! maxoamm no puc. 6.5;
K 0 Kt OTIPEeIeIAI0TCS coryiacHo M. 6.3.4.2.
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iz
/
‘ ,’,/Q,Q(‘ /}é//’
w A 0,09
B SN
S Z0 0,029 —
W) 7P AN
- ////? Q:Qi
e i
g 06 05 04 03 02 0,1 36 9 12 15 18 21 24 Bi, 10
max
Puc. 6.5

6.3.4.7. PacueTHas Temmeparypa t/;z TpyOHO# pemeTKy Ipu HAIMYHUH BBICTYTIAIONINX B TA30BBIH 00BEM
KOHIIOB TPYO ompezensercs mo ¢popMyie

b

f=114K K| 04(1, ) +t] 55

rae § HaXOAWM IO PUC. 6.6.

AN B, - 006

Bi, = 0,06 0,03

0,04
G029\

0 I, 77 A
AN/ o
N P -
3. NI/ Bin =0 Bi, =0 \
o
% -
==
/
8! 04 03 02 0,1 3 6 9 12 15 18 21 -.24
Bi, 10
Puc. 6.6

6.3.4.8. MakcuMainbHbIe TeMIIEpaTyphbl CTEHOK, BBIYUCIIEHHBIC cornacHo Nn. 6.3.3.3, 6.3.4.4, 6.3.4.6,
CPaBHHMBAIOTCSl C TPEAENbHO AOMYCTHMOW TeMIepaTypoil aisi BbIOpaHHOW MapKH CTajH, YCTaHOBJICHHOM
[IpaBunamu ycTpoicTBa U 0€30MACHOM IKCIUTyaTalluy TAPOBIX U BOJOTPEHHBIX KOTIOB.

6.3.4.9. Eciu mpu oOmpeAesicHWH PacueTHBIX TeMIIEpaTyp CTEHOK TpyOHOW pelIeTKH TeMIiepaTypa
OK&KETCsl HIXKE TEMITEPATyPhl CPEIbL, TO B TOM ClIydae IPUHUMAETCS TeMIIEpaTypa Cpe/ibl.

6.3.5. Temneparypa MeTa/Liia ;KkapoBoiil TPYObI U OTHEBOIl MOBOPOTHOM KaMepbl

6.3.5.1. 3a pacueTHyIO0 TeMIlepaTypy NPUHUMAETCS CPENHssI TeMIepaTypa CTEHKH, BBIYUCISIEMAs MO
CJIEYFOIIUM PUOIMKEHHBIM (hOpMyIIam:
JUTS TIIAJKUX KAPOBBIX TPYO t=ts+4s+30°C,

JUTSL BOJTHUCTBIX YKapOBBIX TPYO l=ts+5s+3 0°C,
JUTSI OTHEBOW ITOBOPOTHOM KaMephl t=ts+3s+20°C.

B Tomkax, pa0oTarommx Ha ra3000pa3HOM WM S>KAIKOM TOIUIMBE, HE JIOMYCKAETCsSl IPEBHIIIATH
TEIUIOBYIO HAarpy3Ky >KapoBOil TPyOBI:

TEIJIOHATIPSKEHUE CEYCHUS TOIIKU qF=250 kBt/M’;

2
TEIUIOHAIPSKEHNE TOMTOYHOTO 00BeMa qV=1000 KBT/™M".

6.3.5.2. Beruucnennsie coriacHo Mn. 6.3.3, 6.3.4 u 6.3.5 pacueTHbIe TeMIEpaTypsl MeTamia Tpyo u
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TpyOHOW pENIeTKN HUCIIOJIB3YIOTCS ISl OINPEJeNICHHs] JOIMYCKAaeMOro HaIpshKeHus [g] cormacHo pasfeny 2

Hopwm.
6.4. Bb100p 0CHOBHBIX pa3MepoB TPYOHOIi pelIeTKH, JHUIL, 00euaeKk U TPYO
6.4.1. YcioBHbIe 0003HAYeHUS
6.4.1.1. B ¢opmynax s pacuera TPYOHBIX PELIETOK NMPHHATHI 00O03HAYECHHWs, MPEICTABICHHBIC B
Tabn. 6.5.
Tabnuua 6.5
CumMBoII Haszsanue Emununa
HU3MEpPEHUs
1 2 3
D F BHyTpeHHu# quameTp kapoBoi TpyOb! (1J151 KOHUYECKON TPYOBI - MM
CpenHUil BHYTPEHHUH TUaMETp, JUTsl BOJTHUCTOHW TPYOBI - HANMEHBIITHI
BHYTPEHHHUH JHaMeTp)
D Fa Hapy>xHbIil TuameTp xapoBoii TpyObI MM
D BryTpenHmit tuamerp Kopmyca WM 0TOOPTOBKH JHHIIA MM
L F JinHa xapoBoi TpyObl WIIM paCCTOSIHUE MEXKIY COCEAHUMH KOJIbLIAMH MM
AKECTKOCTH
R BryTtpennwuii pagunyc cheprdaeckoit yacTy JHUIIA MM
11 PaccTosHue Mexay 1ieHTpamMu COCETHUX CBSA3EH B OJJTHOM PSILy MM
12 Paccrosinue mexny psaramu cBssei MM
t 1,t2 Paccrosinue Mexny eHTpaMu CBsI3€d IPU HEPABHOMEPHOM UX MM
pacIonoXeHuu
do JuameTp HanOobIIel OKPYKHOCTH, KOTOPAasi MOXKET ObITh BIIHCAHA T10 MM
[IEHTPaM CBsI3€H, pacIoI0KEHHBIX Ha CTEHKE
d JuameTp oTBepcTHs B TPYOHOH peleTKe A1l aHKEPHOH CBA3U MU MM
aHKEPHOH TPYyOBI
c [IpubaBka K pacueTHOH TONIIMHE CTEHKU MM
t Omax, t 1max | MakcuManbHast [T JAHHOTO peXXrMa pabOTHI KOTIa CPEeHsS 1O JITNHE H °C
TOJIIIMHE CTEHKH TeMIIepaTypa MeTaia IPOAOJIbHBIX CBA3EH,
COOTBETCTBYIOIIMX BHYTPEHHEH U HAPY)KHOM KPOMKAM pacyeTHOM
KOJIBbIIEBOM TJTACTHHBI
anbda_ 0, Koaddunuent nuHelHOTO paciiupeHns MeTaia dTHX JKe MPOA0JILHBIX 1/°C
anpda_1 cBs3eil B AuamazoHe temmeparypsl 20°C - t max
L PacueTHas anvHA IPOJONBHBIX CBA3EH, paBHAs IIOJIOBUHE PACCTOSHHUS MM
MEXIY TPYOHBIMH peLIeTKaMu
t pl Cpensist TemIiepatypa MeTajia TpyOHOH penmeTku °C
S B NzrubHoe HampsikeHue B TPyOHOU peleTke MIla

6.4.2. PacyeT mi1oCKuX CTEHOK M TPYOHO# peuieTKu

6.4.2.1. HomuHanpHAs TOJNIIMHA IDIOCKOH CTEHKH, YKPEIJICHHON pPacmopHBIMH OOJTaMH, CBS3SAMU,
aHKEPHBIMH TPyOaMH WM KOCHIHKAaMH, JOJDKHA OBITH HE MEHee ONpENeNICHHOH IO OJHOM W3 CIeTyIOIINX

hopmy:
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[IPU PAaBHOMEPHOM Pa3MEIICHUN aHKEPHBIX 00ITOB, CBsi3el wim TpyO (pyc. 6.7)

MIPHU HEPABHOMEPHOM pa3MeEIeHUH aHKEPHBIX 0ONTOB, cB3el wiu Tpyo (puUc. 6.8)

L+
gt/ e
2 o]

IpHU YKPCIJICHUN IUIOCKOM CTCHKH YTJIOBBIMU WJIM MHOTO BHUAad KPCIUICHUAMHA

s=0,45¢4)|/ l_fT te .

;L]
-l
Puc. 6.7
|
| |
| |
| d ]

Puc. 6.8

Koadpdumment K npuarMaeTcst paBHBIM:

0,45 - mpu OAHOCTOPOHHEH MpUBapKe 00ATOB, CBsI3el MK TPYO K cTeHke (pUC. 6.9);

0,42 - mpu 1ByXCTOpOHHEH pUBapKe O0ONTOB, CBA3EH WIIH TPYO K CTEHKE;

0,39 - ecim pactiopHbIe OONTHI MK CBSI3W MMEIOT CHAPYXKH a0y TommmHON He MeHee 0,8 TONIuHBI
YKpEIUIIeMOH CTEHKU U HapyXKHBIM JuaMeTpoM He MeHee 0,6 pacCTOSHUS MEXIy LEHTPaMu COCEIHUX CBs3eH (
puc. 6.10);

0,36 - ecnu pacmopHbie OONTHI WM CBSI3M, BBEPHYTHIE Ha pe3bOe, UMEIOT CHApYyXH TaliKy W LIaily
TOJIIIMHON HE MEHee TONIIUHBI YKpEemsieMOd CTEHKHM W HapyXHbIM guamerpoM He MeHee (0,8 paccrosiHuA
MEXy LIEHTPAMU COCEIHHUX YKpPEIUICHUH.

Ecnu miockas cTeHka MMeeT pa3Hble BHUAbI YKPEIUIGHWH, TO TOJIIMHA €€ JOJDKHAa TNPUHUMATHCS
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HanOOJIbIIeH U3 BRIYMCICHHBIX JJISl Pa3HOTO BUIA YKPEIUICHUH.

6.4.2.2. IlpubaBka K pacUyeTHON TONIIWHE CTCHKHA JODKHA TPUHUMATHCS B COOTBETCTBHHU C
nogpasgenom 1.5.

6.4.2.3. Ilpu 3akperuieHnH TpyO B TPYOHOH pelieTKe ¢ MPUMEHEHHEM BaJIBIIOBKH TOJIIMHA TJIOCKOM
CTEHKH JIOJDKHA OBITH HE MEHee onpereneHHon 1o ¢hopmyne s = 0,125d + 5 mm, HO He MeHee 13 mMm.

6.4.2.4. Tlocne BbIOOpa TONMIUMHBI CTEHKH NPOBEPSIIOTCS MAKCHUMAJIBHO W MHHUMAJIBHO AOIYCTHMBIE
pa3Mepbl IPOCBETOB coriacHo M. 6.4.3 u 6.4.4.

3
LS
N
15 ;\
S
a e
\
.
Puc. 6.9
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NMBE
15 ///&

r
i
|
1
|
|
|
!
|
3,50

Puc. 6.10

Ecau 3nauenHme IIPOCBETOB HE COOTBETCTBYCT YCTAHOBJICHHBIM MAaKCHUMaJIbHbBIM W MHWHHUMAaJIbHBIM
3HAYCHUAM, TO TOJIIMHA CTCHKH JOJIXKHA OBITh YBCINYCHA U1K YMCHBIIICHA.

6.4.3. HanGoab1ue 1onmycTUMbIe pa3Mepbl HeyKpeIIeHHbIX Y4acTKOB TPYOHOIi pemieTkH

6.4.3.1. Jlmamerp HamOoybIIEH OKPY)XHOCTH, KOTOpas MOXET OBIThb BIHMCaHa KacaTelbHO K

PacHoJIOKCHHBIM Ha TPYOHOH pelieTke CBs3sM, Koprmycy wim Tpybam (pvc. 6.11), momkeH yIoBIETBOPSTH
YCIIOBHIO
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YrnoBble
aHKepHble
cBA3M
( il d AHKepHas CBsI3b
I i o Kpyrias
- Atikepast
: , Tpyba
OO @é@ DD | g@@@&@@ D¢
<
& \ eree o ®
Nale -4
; e :
¢ €B®®®®®$$®$\ R A A A A A A A A AT @
& | b/ o®
/ b ¢
||
ds
Puc. 6.11

6.4.3.2. Pa3zmepsl npocBeToB (cM. pUC. 6.12) Mexay BOJHUCTOH >KapoBOH TpyOOW M KOPITyCOM a,
JBIMOTapHBIMU TPyOamMHu b, YTIIOBOI CBA3BIO € MM aHKEPHOU TATOH h TOHKHBI yIOBIETBOPSTEH YCIOBHUIO

1,5/o]
a (wm b, e, h)<K;s
p

K 1,1

1,0 BN

[~

] =

0, ~Z

0,7 —_

0,6 _ ’_(_,/7

0,5 /,

0.4 | g

0,3

0 o1 02 03 04 05 06 07 0,8 r/r
Puc. 6.12: [— 11 NpOCBETOB @ U b; 2 — /U1 TPOCBETOB € U A
6.4.3.2.1. Koapdpuuuent K1 npu 0,1 Sro/rl<0,8 ompezenseTcs no puc. 6.12 B 3aBUCUMOCTH OT BHIA

npocBera (cM. puc. 6.1).
[Ipu 0,8§ro/r1<1 KO3 HUITESHT K nms mpocBeTos a, b, e u h pasen 0,58.

6.4.3.2.2. B ciydae ykperieHusI TpyOHOU pelIeTKH aHKePHOW TATOW Kak MPH BOJHHCTOM, TakK M MpH
[IIAIKOH skapoBoil TpyOe amst mpocBeTa h T0KHO BBITONHATHCS yeaoBue (cMm. puc. 6.1)

02.09.2025 Cucrema TAPAHT 114



HopMbl pacyeTa Ha NPOYHOCTL CTaLMOHApPHBLIX KOTIOB M TpybonpoBoaoB napa v ropsidert sogbl P 10-249-98

2
/3 )

—_

n

riae rl(h ):,,.O(h )+h .
6.4.3.3. Pacuer mo n. 6.4.3.2 npou3BOAMTCS B 3aBUCHMOCTH OT Ha3HAYEHUS pacyera.
6.4.3.3.1. Ecn pa3mepsr a (uiu b, e, h), r, M T, 33JIaHbl, TO IPOU3BOAUTCS NPOBEPKA BEINOIHEHUS

ycioBus M. 6.4.3.2.

6.4.3.3.2. B ToM cnmyuae, Korma TpH MPOEKTHPOBAHWM HOBBIX KOTIIOB TpeOyeTCsl OMpenesnTh
HAWOOJBbIINE JIOMYyCTUMBIC pa3Mephbl YKA3aHHBIX TMPOCBETOB, pacueT mo M. 6.4.3.2 Bemercs MeETOIOM
MTOCIIEAOBATENEHBIX TIPUOIMKSHUH.

[Ipu onpenenenun pazmepos a wiu b 3agaercs (MU 3a/1aH0) 3HAYCHHE Ty

B nepBomM npubnikeHny pa3Mep IpocBeTa a Wik b IpUHUMAETCsl paBHbIM

Omnpenensercst HapY>KHBIKA paanyc B IIEPBOM NPHUOIHKCHUU:

rl(1 )=r0+a(1 ) (u bm)-

[To orHOmIECHUIO ro/r1 1 rpaduky Ha puc. 6.12 HaxomAT 3HAYCHHE Kl(l) U OMNpPENCTISAIOT pa3Mep

IIPOCBETA U pajinyc ,,1(2) BO BTOPOM TIPUOJIMIKCHUH

a?) (I/IJ‘II/I b(z))=Kl(1

)= +a?) (ama b?).

3)

Io oTHOWEHNIO 7, / ,/1(2) OTIPEICITAIOT HOBBIC 3HAYCHHUS Kl(z), a”’, r1(3) U T.JI.

s mpocBeToB € 1 h B mepBoM mpuOIMKEHUN TPUHAMAIOT

e(l)(mm h(l))=0,58s

" pacyeT MPOU3BOIAT ITOCICAOBATECIBEHBIMU HpI/I6J'II/I)I(€HI/I$IMI/I AHAJIOTUYHO NpEAbIAYHIEMY CIIy4aro, IIpU 3TOM
3aJaHO 3HAYCHUC l”l.

Pammycer ro(e) u ro(h ), u30GpakeHHbIe Ha PUC. 6.1, ONPENEIIMIOTCS Ha OCHOBAHHH BEJIHYHH POCBETOB,
HaWJCHHBIX B KQXKIOM MPUOIIKEHUH:

},0(1 ):,,1 1) (umm V),

,,0(2 ):,,1 ) (umm h®).

[Iponecc npubnmxeHus: OBICTPO CXOAUTCH.
6.4.3.3.3. BmecTo mocnenoBaTeNbHBIX NPUOMIKEHHH MOMKHO 3aJaBaThCsi MEHBLUIMMHU pa3MepaMu
MPOCBETOB IO CPABHEHHIO C UX IEPBOHAYAIBLHBIMH 3HAYCHUSIMU M TIPOU3BOIMTH MIPOBEPKY coryacHo M. 6.3.3.2.
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6.4.4. Haumenb1ee I0IMyCTUMOE PACCTOSIHUE MEKIY YKPEIUISIOUUMHU AeTAJSIMHA TPYOHOI pelieTkn

6.4.4.1. JIns mpocBeToB a, b, e, h (rmajkas xxaposas Tpy6a), ¢, g (cM. p1C. 6.1) TOIKHO BHIMOIHATHCS
yCIIOBHE

E'sAw
Lsdw 4]

2,512K, ;

rae K - K03(ppUIIMEHT, 3aBUCAIINI OT OTHOLLECHHUS ro/rl;
mpu 0,1 Sro/rl<0,8K2 ompenenseTcs no puc. 6.13;

mpu 0,8 S”O/’”1<1K2 BBIYHCISIETCS TI0 (hopMyITe
2
1 Ty
K==(142)l1-2] .
2 3 Hu r] 5
W - OTHOCUTETIbHOE CMEIIICHHE KPOMOK PACUCTHOM KOJBIIEBON IIIACTUHBI, OTIpeieNiseMoe 1Mo GopMmyie

WLl (¢, 20)-q, (1, 20|,

3/1eCh |[ao(tOmaX—ZO)—ql(tlmax—20)]| - 3HaK a0COJTIOTHOH BEITMYHHEI.

0,11

O,IG \

0,09 >
0,08 \\\

0,07
0,06 \\\‘
0,05 N
0,04 - <

0,03 : <
0,02 ™
0,01 ) ;
0,1 0,2 03 04 05 06 07 08 r/r
Puc. 6.13
6.4.4.1.1. Temneparypsl tooo b > 1, OTPENIEISIOTCS COrIACHO . 6.3.

Bennunnsl E', o, ONPEEIAIOT COITIACHO MPUIIOXKEHNIO K raaBe 5; E' Gepercs 11 MeTasia
Oy O
PEIICTKH NPU TEMNEPATYPE 7,5 q, U ¢, ONPEACIAIOTCA JUIs METallla MPOJ0JIbHbBIX CBA3€H B MHTEpBAJIE
TeMIepaTyp (2O—t0max) u (20—t1max) COOTBETCTBEHHO.

6.4.4.1.2. Jlomyckaemoe HampsbKeHHE [g| ompenensercst Hjis MeTaula TPYOHOH PEIIeTKH COTJIacHO
pasgerny 2 npu temieparype Loy

6.4.4.1.3. Ilpu ompenerneHnu pa3MepoB IMPOCBETOB a, b, ¢, €, g, h ciemyer BBIOpaTh MONOKEHHE
YCIIOBHOW KOJIBIIEBOH IUTACTHHBI IJISi KKAOTO CiIydas. YKazaHUs MO BHIOOPY paanyca BHYTPEHHEH KPOMKH
IIACTUHBI 7 TPUBEJICHBI Ha PUC. 6.1. Hampumep, s mpocBeTa a BHYTPEHHEH KpPOMKE ILUTACTHHBI

COOTBETCTBYET IJIaAKas KapoBas TpyOa, a Hapy>KHOW KPOMKeE IUIACTHHBI - o0eyaiika Kopiryca, AJsl IPOCBeTa g -
KPOMKa KOCBIHKH M JbIMOT'apHbIe TPYObl COOTBETCTBEHHO U T.J.

6.4.4.1.4. 3nauenns koddpduureHTa A B 3aBHCHMOCTH OT BuAa mpocBera npuHumarorcs: 0,80 mis
pocBeToB a, b; 0,75 ans npoceeta c; 1,50 ans npocsetos e, g; 1,00 st mpocsera h.
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6.4.42. Ilpm TUpPOEKTUPOBAHMHM HOBHIX KOTJIOB MHHHMAJIbHO [OIyCTHMBIE pPa3Mephl IPOCBETOB
TIPOBEPSIIOT TI0 (hopmyIie

E'sAw

(wm b, c, e, g, h) . =K, 2,5|o|

min

a

min

6.4.4.2.1. KoapdunmeHnr K, 3aBuCAIIMiT OT OTHOLICHUS ro/rl, pu O,lgro/r1<0,9 OTIpeIeTISIeTCS 10
puc. 6.14.

K,
2,9
2,8 |—
27 f—
’ \
2,6
2,5

2,4
o \
2,3

N

2,2 <
21 R
2,0
1.9 <
1,8 R
0 0,2 0,4 0,6 0,8 1 n/r,

Puc. 6.14
[Ipu 0,9§r0/r1<1 KO3 HUITESHT K =13.

6.4.4.2.2. Tlocne TOro Kak ONpENENEHBbl pa3MEpPbl MPOCBETOB, ONPEACIAIOT PAAUYChl PacCUETHOU
KOJIBIIEBOH TNIACTHHBIL:
=T a (mmu b, ¢, e, g, h), ecnu 3a7an HapyKHBIN paanyC;

rl=r0+a (mmu b, c, e, g, h), ecnn 3anan BHyTpEeHHU paanyc.

6.4.4.2.3. Jlnd TONYYEHHBIX pa3MEpPOB PACUCTHBIX IUIACTHH IPOBEPSETCS BBHITIOJHECHUE YCIOBHS
n. 6.4.4.1. Ecnu 370 yClIOBUE HE BBIMOJIHAETCS, TO Pa3Mep MPOCBETa HECKOJIBKO YBEIMUYMBAIOT, ONPEACIISIIOT
pazuyc pacueTHOM KOJNBIEBOW IIIACTHHBI cOTIAcHO M. 6.4.4.2.2 1 NOBTOPSIFOT IPOBEPKY.

6.4.4.3. Ecnu ycnoBue M. 6.4.4.1 He BBINOJNHACTCSA, TO MPOU3BOJUTCSA PACUET HA MAJOIMKIOBYIO
yCcTanocTh cornacHo nogpasaeny 6.6.

6.4.5. ToammuHa CTEeHKHU BHIMYKJIBIX JTHUIIL

6.4.5.1. HomuHanbHas TOJIIMHA CTCHKHU BBIMYKJIOrO JHUINA ra30TpyOHOr0 KOTJAa JO/DKHA OBITh HE
MEHee ONpeeICHHOM 10 GhopmyJie

s=sR+c,

rie sRIpR/ (o]

dopmyna npuroHa npu codironeHnn ycinosus R = 1,2D.

6.4.5.2. BennunHa npubaBKy ¢ JOIDKHA OMPEACIATECS coracHo noapasaeny 1.5 Hopw.

YToHEHUE CTEHKH IIpy IMTaMIIOBKE AHUIINA HE NOOJDKHO YYHMTBIBATHCA B TOM Cliy4da€, €CJIM OHO HEC
npeBsImaeT 5% pacueTHON TONIIUHBL.

B cnyyae mpeBbllieHHs pacueTHas TOJIIMHA JTHHINA JIOJDKHA OBITh YBEIMYCHA HAa Pa3HUIYY MEXITY
(haKTHYECKON TONIMHON ¥ MATHIIPOIICHTHBIM JIOITyCKAEMBIM YTOHCHHEM.

6.4.5.3. TonmuHa CTEHKH, BBIUMCICHHAas mTo M. 6.4.5.1, momkHa OKpyIisAThCsA JO Onmkanmiero
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00JIBIIIErO pasMepa JIucTa, UMCIOIICToCA B CTaHAAPTC HAa COPTaAaMCHT.
Bo Bcex ClIy4dasaX HOMHUHaJIbHas TOJINHWHA CTCHKH AHUINA JOJKHA IIPUHUMATbBCA HE MEHEC 6,0 MM.

6.4.6. Pacuyer :xapoBbIX TPYO

6.4.6.1. HoMmuHanpHas TONIIMHA CTEHKH TJIAJKOW JKapOBOW TpyObl MODKHA OBITH HE MEHee
OTIpe/IeTICHHOM 110 opMyIIe

s=sR+c,
5= pDF 1+ +M
* o] 100p(Dy+1)

3uavenne kodpduumenta K creayer npuHUMATh:

3,10 - a7t TOPU30HTAJIBHBIX JKaPOBBIX TPYO;
1,85 - 1 BEepTUKAIBHBIX KapOBBIX TPYO.
Hpy Hamu4uy KECTKUX KPEIUICHHIl B MONEPEYHOM HAIMPABICHUH 33 PACUCTHYIO JIMHY L creayer

NPUHUMATh HauOOJIbIIee PACCTOSHUE MEKITY COCETHUMU KperuteHusamu (puc. 6.15).

Ly L,

)

N
\
\

N

Lol

\jj

Puc. 6.15

‘/\W////// 57

Boruncnennas cormacHo M. 6.4.6.1 HoOMHMHANbHAS TONIIMHA CTEHKA JO/DKHA OKPYTIATHCS [0
OJsimokaiiero OOJIBIIETo pa3Mepa JINCTa, UMEIOIIETrocs B CTAaHIapTe Ha COPTAMEHT.
HomuHnanpHas TOMIIMHA CTEHKH BOJIHUCTOH KapoBOil TPyOBI O KHA OBITH HE MEHEE OPEICIICHHOHN 10

dhopmyite

S:SR+C,

rae sR=pDF/ [ 6] (ot BomH BBICOTOH 50 MM U Oortee).

ITpubaBKa ¢ JODKHA OTpeneNaThest cormacHo nogpasgeny 1.5 Hopwm, Ho gomkHa OBITH He MeHEH 2
MM.

6.4.6.2. HomuHanpHas TONIIWHA CTEHKH JKApOBBIX TPYO MOJDKHA MPUHUMATHCS HE MEHEe 7 MM M HE
6oxee 20 mm.

6.4.6.3. lomyctuMoe pabouee gaBlieHHE TPU KOHTPOJIBHBIX pacueTax >KapoBbIX TPYO ompenesseTcs 1mo
CIIEYIOIUM (QOpMyIaMm:

IUTS TIIAJKUX TPYO
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[p] _ (S_C)IGI
KLy Dy
Drlt 400(s — )( Dy +Ly)

JUTSL BOTHUCTBIX TPYO ( ¢ BBEICOTOH BOJHEI 50 MM 1 Oostee)

s=)o]

Pl =5

6.4.7. Pacyer 1bIMOTapHBIX TPYO

6.4.7.1. HomuHanpHasi TONIMHA CTEHKU MPAMOH TPYyObl C HAapyXHbIM TuaMmeTpoM He Oonee 200 Mm,
HaXOJSIICHCs O]l HAPY KHBIM JAaBJICHUEM, JOJDKHA ObITH HE MEHEe ONpeAeTICHHON 1o popmMyIie

pD

_ a
s=—""— +c
Ldo[o| +p

IJie BeJIMYMHa MPUOABKH ¢ J0JDKHA MPUHUMATBCS coryiacHo noapaszgeny 1.5 Hopm.

6.4.7.2. HomuHanbHas TOJIIWHA CTEHKH TpPyO, HAXONAIIMXCSA TIOJ BHYTPEHHUM [aBJICHHEM,
orpesenseTcs cornacuo pasgeny 3 Hopm.

6.4.7.3. HomuHanpHas TONIIWHA CTCHKH TPYO C yI€TOM HApy>KHOTO JABJIICHHUS JOJDKHA OBITH HE MEHEE
3Ha4YeHU#, IpUBEeIeHHEIX B Ta6s. 6.6.

Tab6nuua 6.6
D a, Mmm <=38 <=51 <=170 <=90 <=108 > 108
S, MM 2,5 3,0 3,7 4,5 5.5 6,0

6.4.8. Pacuer oGeuaexk kopmyca
6.4.8.1. HoMuHanbpHas TONIIMHA CTEHKH 00edYaeK KopIyca omnpeensercs coryacHo pasaerny 3 Hopm.

6.5. Bb100p OCHOBHBIX pa3MepoB AaHKEPHBIX M YIJIOBBIX CBsi3eil

6.5.1. Ycj1oBHBIE 0003HAYECHHUSA

Z[OHOHHI/ITCJ'IBHLIC 0003HaYCHUS MNpeaACTaBJICHBI B Tabn. 6.7.

Tabnuua 6.7
CumBon Hazpanwne Enuanna
HA3MEPEHHUS
F [Tnomaap TpyOHOH pemIeTKH, YKPEIUIIeMOH JaHHOW aHKEPHOH CBS3BIO WIIN MM2
TpyOoii
F v Pacdernas moiaib BalbIIOBAHHON TOBEPXHOCTH MM2
Fp [Tnomanes Harpy3ku Ha OJHY CBS3b WM TPYOY MM2
f [nomaas monepeyHoro CeUeHMs aHKEPHOU CBSI3M WIIM YKPETUISIOLen MM2
TpyOBI
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ql Benuuuna ycunusi, npuxoadmascs Ha 1 MM epuMeTpa pa3BajibllOBaHHOM H/mm
TpyOBI

q?2 JlomycTuMoe ycuiine Ha BaJbllOBAaHHOM MOBEPXHOCTU MIla

1l m JnrHa pa3BaiblIOBAHHOTO y4acTKa MM

6.5.2. PacueTr aHKepHBIX cBsi3eil U TPYO

6.5.2.1. [Inomans cedyeHUs aHKEPHOH CBI3W WIM aHKEPHOH TpyObl, MOABEPraromieiics pacTsHKEeHHIO,
JIOJDKHA YTOBIIETBOPSATH YCIOBHIO

Ecau pr6a noABEpracTcd CxKartur, TO BMCCTO HAPYKHOTO OHUaMETpa pr6BI Da CJICOYCT

HCIIONb30BaTh BHyTpeHHUH D.
6.5.2.2. Ilnomane cedeHus yrioBoi aHKEPHOU CBSI3U AODKHA YAOBIECTBOPSITH YCIOBUIO

__L7Ep
~[o] sina

B

TZIe o - YTOJ MEXIy YIIIOBOH aHKEPHOH CBS3bIO0 U TPYOHOH PelIeTKOM.

6.5.2.3. Ilimomaau F, ykperuisieMble aHKePHBIMU CBSI3IMHU HIIM TpyOaMu, onpeessatoTes o puc. 6.16.

Puc. 6.16: a — pa3bupKa Mo TPEYTOJABHUKY; § — pa3OHBKa MO NPAMOYTONLHUKY

6.5.2.4. Ecni imockast CTeHKa YKPEIUIIETCS TONBKO Pa3BAIBIIOBAHHBIMH TPYOaMu, TO BETHYHNHA YCHIIUS
g, OTIPEIENACTCA 110 thopmyire

_ hh
¢,=0,25p 1’27B_D ,

KOTOpast OJDKHA yJIOBIETBOPATH YCIOBHIO:
q,=30 H/MM nipu pasBainbiioBke TpyO 6€3 0OTOOPTOBKH KOHIIOB U 0€3 KaHABOK;

ql=50 H/MM mipu pazBanbioBke TpyO 0e3 OoTOOPTOBKM KOHIIOB, HO MPH HAJIMYUHM JIBYX KaHABOK C

00111e#i BEICOTOM HE MEHEE TOJIITUHBI CTCHKH TPYOHI;
q,=70 H/mMM mipu pazBaibIioBke TpyO ¢ OTOOPTOBKOM 000MX KOHITOB.

6.5.2.5. HeoOXxomumas IMHA Da3BaIbLOBAHHOTO YYacTKa TPYObl / ~JOMDKHA OMPENENATHCS W3
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yCJIOBUSA

Fi
;ff%,

raoe F =(D -D)![ ;
m a m
g, - IONyCTHMOC yCHIINE Ha BaJIbLIOBAHHOI IIOBEPXHOCTH:

150 MIla - npu pa3BaiblioBKe TpyO 03 OTOOPTOBKM U 0€3 KaHABOK;

300 MlIla - npu pa3BanbiioBKe TPyO 0e3 0TOOPTOBKH, HO TPH HAJIMYUHA KaHABOK C OOIIEH BBICOTON HE
MEHee TOJIIIHBI CTEHKH TPYOBI;

400 MlIla - mpu pa3BaibIIOBKE TPYO ¢ OTOOPTOBKOM.

6.5.2.6. PacueTHas miowaaps BalbllOBAHHONW MOBEPXHOCTH JTOJIKHA YIOBJIETBOPATH YCIOBUIO

F <0,ID1 .

I[J'II/IHa Pa3BaJIbHOBAHHOTO Yy4YaCTKa [ JOJIKHa ObITh He MeHee 12 MM; B pacueTe MOOJIKHA
m

MIpUHUMATECS He 6omee 40 MM.
6.5.2.7. llpn uconp30BaHUN CBAPKH IS 3aKpEIUICHUS TPYO W aHKEPHBIX CBsI3el B TPyOHOU permreTke
pacdeTHoe cedeHue cBapHOro mBa A (puc. 6.17) momkHO OBITH HE MEHEE OIIPEIEIICHHOTO 110 (popMyJIe

A=O,6—&
Ds]| -

rae [g] - MODKHA TMPHHUMATHCSA 1O MaTepuany TpyObl WM pPElIeTKH ¢ HauMEHBIIUM 3Ha4eHHEM
pacyeTHON XapaKTEpHUCTUKU IIPOYHOCTHU IPU PACUETHOM TeMIepaType CTEHKH.

KpOMC TOro, JId YKa3aHHBIX TUIIOB CBAPHBIX IIBOB JOJIXKHO BBITIOJIHATHCA YCIIOBUE A ZS

6.5.2.8. Eciu 3akperuieHne TpyObl OCYIIECTBISIETCS Ha BAJIBIIOBKE C HMCIOIb30BAHUEM CBAPHOTO IIBA 110
tuny 1 (puc. 6.17) nns obecrieyeHnst JONOTHUTEIHHON TUIOTHOCTH, TO CEYCHHE IIBAa A JOJDKHO OBITH HE OoJee
5 MM.

6.5.3. PazmepslI yIi1oBBIX cBsI3el

Pa3meps! yrioBbIX cBs3eil (KOCBIHOK) TOJKHBI yOBIETBOPATH COOTHOLIEHHUIO (cM. puc. 6.1) H>1,85.
Jomyckaetcs mpruMeHEeHHEe KOCBIHOK 0€3 YMEHbBIIIEHUS IIUPUHBI CPETHEN YacTH.
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Thm t Tun 2
<,
N s
< A
Tun 3 A2 A =20,7A
e
r

AR Prc. 6.17

AZAZ20,7A e>1mmMm

6.6. [loBepo4HBINi pacyeT HA yCTAJIOCTH

6.6.1. Ycii0BHBIE 0003HAYECHHUSA

6.6.1.1. YcnoBHbIe 0003HaUEHHS NPU pacyeTe Ha MaJOLHUKIOBYIO YCTaJOCTh IPUHUMAIOTCSI COTIIACHO
nogpasgeny 5.1.5 Hopm.

JononauTtensHble 0003HAYCHHUS:

omin® fimin ~ TEMIIEPATYpa METalIA MPOAOILHBIX CBsI3€i COOTBETCTBEHHO BHYTPEHHEH U HAPYKHOU
KPOMOK pacyeTHOW KOJBIEBOH IIACTHHBI (MUHUMalbHas IJIs1 JAHHOTO PEeKUMa PadOTHl KOTIA, CPEemHss IO
JUTMHE ¥ TOJIIIUHE CTeHKH ), °C.

OcranbHble 0003HAYEHUS - coTacHo noapasgeny 6.2.
6.6.2. TpeGoBaHMs K pacyeTy HAa yCTAJIOCTb

6.6.2.1. Pacuer Ha yCTaJOCTh MPOU3BOAUTCS C YUYSTOM BCEX PEKHUMOB 3KCIUTyaTaIllid KoTJja,
XapaKTEPU3YIOMHUXCS MUHUMATbHBIMU (tOmin , tlmin) 1 MaKCUMaJTbHBIMH (tornax , tlmax) TeMITepaTypaMu

MeTaJljia MPOOIBHBIX CBSI3€H B Hadyalle M KOHIIE UKJIA KOJIeOaHNH, a TAaKXKe YUCIIOM UKIIOB KaKJ0T0 THIIA.
[IpuMepoM IUKIMYECKOT0 HATPY)KEHHS KOTJIa SBISTFOTCS IMKIJIBI THIA IMYCK - OCTaHOB, IPH KOTOPBIX
Harpyska U3MeHseTCs OT HyJs, a Temreparypa Metauia ot 20°C 10 HOMUHAJIbHOM BEIMYMHBI U 00PATHO.
[uknamMu BTOpPOro THIIA MOTYT CIYKUTh LUKIMYECKME W3MEHEHHUS Harpy3ku OT 3aJaHHOIO
IIPOMEKYTOYHOTO 3HaYCHUS 10 HOMUHAJIBLHOHN BEJTMYMHbI U OOPaTHO.
6.6.2.2. PacueT mpou3BOAUTCS JJISi BCEX MPOCBETOB, UMEIOIINXCS HAa TPyOHOU pelmeTKke U TOBOPOTHON
OTHEBOW KaMepe.
6.6.2.3. MecTHble TeMIepaTypHble HaNpsKEHUS B JaHHOM METOJE pPacyeTa HE YUUTBIBAIOTCS;
MHTCHCHBHOCTb HANPSDKCHUI ONPEIENACTCS TOIBKO IO M3TMOHOM COCTABIIAIONICH HANPKCHHA A G =S,

OpHako MOHSATHE MHTEHCUBHOCTH HANPSDKEHUH cOXpaHsieTcs Uit Oosiee yloOHOrO MPUMEHEHHUS MPHU OLICHKE
JOJITOBEYHOCTU TPYOHOH PeIeTKH.

6.6.3. Onpenesnenne pa3Maxa UHTEHCUBHOCTEH HANPSKeHU
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6.6.3.1. PazMax WHTEHCHBHOCTEW HANPSHKEHHUI BBIUMCIIETCS IO opMyJie

_ E'sAw

4 12K2(pw

Ao

€ s

rae (PWZO’S - K03(1)(1)I/II_[I/I6HT CHHMIKXCHUA HHKHH‘IGCKOﬁ MMPOYHOCTHU IJIA YITIOBOTO CBAPHOI'O COCAUHCHUS

BBapKHU IJIOCKOTO JHWINA B oOeYaiiKy Kopmyca KOTJia, TIOCKOTO JHHUINA B O0€YaiKy OTHEBOH ITOBOPOTHOM
KaMephl, a TAK)KE COEAMHEHUS TOCKOTO JHHUIIA C KapOBOU TPyOOil.
6.6.3.1.1. OTHOCHUTENBHOE CMEILIEHUE KPOMOK B paCCMaTPUBAEMOM PEKUME

WLl A, )t

Omax Omin

s

Imax Imin

vae [ (6, -t )-q(t

A ¢t )]| - 3HaK aOCONMIOTHON BEITHMYHHEI.
Omax Omin Imin

Imax

6.6.3.1.2. Temneparypsl ¢

s r H t s B
Omax” Omin” Imax’ Imin
6.6.3.1.3. OcTanbHble BennuuHbl B hopmyde M. 6.6.3.1 onpenenstrorcst corsacuo M. 6.4.4.1.

Ha ocHoBanuu HalijleHHON BENWYMHBI pa3Maxa WHTEHCUBHOCTEH HaIpsyKEHUM Dse MIPOU3BOIUTCS

OMpeAeNIOTCS coriacHo nogpasaeny 6.3.

OIIEHKa JIOJTOBEYHOCTH B COOTBETCTBHH ¢ nogpasaeriom 5.1.5 Hopwm.

6.7. lomycTMoOe JaBJieHHe B KOTJIe IPH HATHYAN OTKJIOHEHHUH 0T KPYIJIOCTH KapoBOi TPyObI

6.7.1. Yci1oBHBIE 0003HAYECHHUSA

Z[OHOHHI/ITCHBHBIC 0003HAYCHUS:

Fmax® DF - MaKCHUMaJbHBIA U MHUHUMAJIbHBIN HApYy>XHBIC JUAMCTPLI IMONCPEHYHOIO CCUCHUA
'max 'min

KapoBO# TPyOBI, MM;
a - K03 PULHMEHT HEKPYTIOCTH, %;
€ - MAaKCUMAJIBHBII pa3Mmep yIuiomeHus (PUc. 6.18) momnepeyHoro cedeHus kapoBoii TPYObl, MM;
s - (paxTIYecKas TOMILIHA CTCHKH XapOBOi TPYOBI, MM.

OcranpHble 0003HAaYEHNUS - coryiacHo Tabn. 6.1 u 6.2.

///——! \\\\ Q
ALY,
Deo
Puc. 6.18

6.7.2. Onpenenenust
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B Hopmax paccmarpuBaroTcst clelyronpe OTKIOHSHHS OT KPYTIIOTO MOMEPEYHOTO CeUEHHsI TPYObI:
OBAJIFHOCTH TIOTIEPEYHOTO CEUEHUs, onpeaensaeMas Ko3(pPpuIreHToM HeKPyTIIOCTH:

a=2 DFmax_DFmin 100 -
DFmax+DFmin ’

YIUIOIICHUE ToNepeyHoro cedeHust (cM. puc. 6.18), ompenensemMoe NpUBEICHHBIM KOI(DOHIUEHTOM
HEKPYTIOCTH:

4
a=—=100

3 .
6.7.3. JlonycTMoe OTKJIOHEHHE OT KPYIJI0CTH (0BAJIbHOCTD)

6.7.3.1. Tlpu W3roTOBIEHUH HOBBIX KOTJIOB KO3(P(UIMEHT HEKPYTIIOCTH IONEPEYHOrO CEUCHUS
paccMmaTpuBaeMBIX JieTasieil He oikeH ObITh Oonee 1% , T.e. a<1% .

6.7.3.2. Ilpu TeXHUYECKOM IAMATHOCTHPOBAHUN KOTIIOB, HAXOISAIIUXCS B IKCIUTyaTaIldH, JOIYCKACTCS
HEKPYTJIOCTh ITOTIEPEYHOTO CEUSHHS KAPOBBIX TPyO Oomee 1%.

Homyctumoe pabodee gaBieHue I KapOBOU TPYObI ¢ y4€TOM OBAILHOCTH HE TOJDKHO OBITH Oojiee

p] =[o] &= 1
DF 1_}.-&#
400 s— Dy ,

—= +1

L.

rae K = 3,10 - 1715t ropu30HTaNbHBIX KapOBBIX TPYO;

K =1,85 - 11 BepTHKaIBHBIX )KapOBBIX TPYO.

[Ipn BBITONHEHMM KOHTPOJBHBIX PAcuyeTOB MO JAHHBIM H3MEPEHUH TOJIIIMHBI CTEHKH BMECTO S - C
CIIeIyeT NPUMEHSATH S -C. Bennuuna s I0IDKHA MPHHUMATECS PABHOM HAMMEHBILIEMY 3HAYCHHUIO U3 YCTHIPEX

H3MEPEHHUH TOJIIMHBI 110 KOHLAM JIBYX B3aMMHO MEPIEHANKYISPHBIX IHaMETPOB B OJJHOM CEUCHHH IIPU YHUCIIE
MPOBEPSEMbIX CEUCHHI HE MEHEE OJIHOTO Ha Ka)KIOW#H METp JUTMHBI )KapPOBOM TPYyOBI.

6.7.3.2.1. Ecnu mipu u3MepeHnH MONEepeyHOro ceueHus MoiaydeHo a < 1, B pacueTe NMpUHUMAETCS a =
1,0.

6.7.3.2.2. Dxcriyaranus >KapoBBIX TPYO € HEKPYIJIOCTBIO MOMEpedHoro ceueHust Oomee 3% He
JIOTTYCKaeTCS.

6.8. OcHoBHBIE TPeOOBAHUS K KOHCTPYKIIUH

6.8.1. PacctosiHMe MexIy IBYyMsS COCEOTHMMH KOJIBLIAMM >KECTKOCTH >XapoBOM TpyOBl HE IOJKHO
MPEBBIIATH 2DF.

6.8.2. JIst BOTHHCTBIX JKapOBBIX TPYO BBICOTa BOJHBI IOJDKHA OBITH HE MeHee 50 MM.

6.8.3. He pexomeHayeTCs ycTaHaBIMBATh KOHYCHBIE IIEPEXOIbI HA )KAPOBBIX TPyOax.

6.8.4. Hammume 3a3opa Mexay TpyOamu u TPyOHOU PEIIETKOW MPU HEKAa4eCTBEHHOW BaJbIIOBKE TPYO
BBI3BIBACT MEPErpeB MeTaJlIa TPYObl U CIOCOOCTBYET PAa3BUTHIO IIENEBOH KOppo3uu. [loaTomy 11 yBenmuueHus
Ha/IGKHOCTU U CPOKa CIYObl KOTJIa PEKOMEHIYETCsl MOABAJbLOBKA TPyO MOCie MPHUBApPKH MX K TPYOHOM
pelIeTke.

6.8.5. HapyxHblii cBapHOit moB (pyc. 6.19, a) moBbimaer TemrnepaTypy MeTamia TpyOHO#H pelieTKH,
KOTOpasi y PelIeToK ¢ TpyOamu, 3aJellaHHbIMU 3aIl0UINI0, HUKE, YeM Y PEUICTOK C HApy>KHBIMH CBApHBIMH
mBamu (puc. 6.19, 0).
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a 7]

/
= | | NVEE RN

 omonw
N

Puc. 6.19

6.8.6. N3omsmus TommuHo#M 6omee 50 MM HeaddeKTHBHA, TaK KaK JAITbHEHINIEE YBEITUICHIE TOJTUHBI
H30JSIIUY IPAKTUYSCKH HE CHIDKAST TEMIIEpaTypy MeTalljia TPYOHO! PEIIeTKH.

6.8.7. PacriopHbie aHKEpHBIE CBS3HM JOJDKHBI OBITH PaCHOJIOKEHBI TaK, YTOOBI YMEHBIINUTh M3THOHBIE
HaTpsDKEHUs. AHKEpHBIC CBSI3U JIOJDKHBI MMETh 3aCBEpJICHUS ¢ 00X CTOPOH Ha JUtMHY He MeHee 30 MM u
JIOJDKHBI BXOJIUTH B BOJSTHOE MpocTpancTro (puc. 6.20).

RN ﬁr‘” __

|
!
|
I
|
|
I
|
|
|
i
|
|
I
|
!
|

b e o o vnn s ot e i o o o oo

i

Puc. 6.20

[IpomonbHBIE aHKEPHBIE CBSA3H, COSAUHSIOMINE TPYOHbIE PEIIETKH, JOJDKHBI HIMETh MOAKIIaIHbIE A0k
JMaMeTpoM He MeHee 4D .

Ecnu B pesynbrare pacuera aHKepHOW CBS3M 110 M. 6.3.2 HapyKHBIN JHaMETp CBSI3H MOTy4aeTCsl TAKHM,
YTO HE BBINOJHACTCS yciaoBue M. 6.2.3.2.2, To tuameTp KOHIIOB CBsI3ei JODKEH ObITh yBenndeH (puc. 6.20).

7. PacueT HA NPOYHOCTH KOJLJIEKTOPOB OT JAeMCTBHUSI HATPY30K B 0NIOPaX M MOJABECKAX

7.1. YciaoBHBIE 0003HAYEHHS

7.1.1. B aTOM pasjelre MPHHATHI CIIEAYIOIINE YCIOBHBIE 0003HAUEHNS, TIPEICTaBIEHHbIE B TA0M. 7.1.

Ta6nwuua 7.1
CuMBoII HasBanue Enununia
U3MEPEHUS
1 2 3
p Pacuetrnoe naBnenue MIla
t Pacuernas Temmneparypa cTeHKH °C
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D a HomuHanbHbIl HApYKHBIM JUaMETP KOJIIEKTOpa MM

D HomuHanbsHbI BHYTPEHHHUM TUaMeTp KOJJIEKTOpa MM

s HomuHanbHast TOMIIMHEA CTEHKH KOJIEKTOpa MM

a [[IuprHa MOBEPXHOCTH MOJIBECKU MIIH OTIOPHI MM

b JInvHa NOBEPXHOCTH MOJBECKU HIIU OMOPEI MM

G VYeuue, NpuioKeHHOE K OHOU MOJIBECKE UIIM ONIOPE H
TeTa ITonoBuHa yriia 0XBaTa KOJIJIEKTOpa MOABECKOM HIIM OMOPOH rpaa

d HoMuHanbHbIM Hapy>KHBIH THaMeTp TIaBHUKOBOU TPyOBI MM
q Pacnipenenennas Harpyska Mlla

21 JInuHa yyacTka, Ha KOTOpPOM JIEHCTBYET paclpe/esieHHas Harpy3Ka MM

h [lupuna yyacTka, Ha KOTOPOM JEHCTBYET pacipeaesieHHas Harpy3Ka MM

ds HomuHanbHbIl BHYTPEHHHUM TUaMeTp LITYyLepa MM

k 1 Koaddunuent
k 2 Koaddumment
curma z OceBoe HanpsKEHUE B KOJUIEKTOPE Mlla
curma_¢u OxpyxHOe HanpsiKeHHEe B KOJIJIEKTOpe Mlla
N z, N _o¢u CoOTBETCTBEHHO OCEBOE U OKPY)KHOE YCHIIUS B KOJIIEKTOPE, OTHECCHHBIE H/mm
K €UHHLE ATUHBI
M z, M ¢u COOTBETCTBEHHO OCEBOM M OKPY)KHOH U3rHOaroIie MOMEHTHI B H
KOJJIEKTOpE, OTHECEHHBIE K €AMHULIE TITHHBI
curma(p) z OceBoe HanpsKEHUE OT BHYTPEHHETO 1aBICHHS MlIla
curma(p) ¢u OKkpy’KHOE HamlpsKEHHE OT BHYTPEHHETO JaBJICHUS Mlla
curma(p) r PanuanbHOE HanpsiKeHUE OT BHYTPEHHETO JIaBJICHUS MIla
curma 1, I'mtaBHBIE HOpMaIbHBIEC HAIPSKCHUS Mlla
curma 2, curma_3

CArMa_e DKBUBAJICHTHOE HANPSKEHIIE Mlla
[curmal HomuHanbsHOE nomyckaeMoe HanpsyKeHUE MIPU pacuyeTHOM TeMIlepaType Mlla

7.2. O01mme mMoJIoKeHn A

7.2.1. Pacder Ha IPOYHOCTH KOJIJIEKTOPOB IO JCHCTBHEM BECOBBIX HATrPy30K SBIISICTCS TTOBEPOTHBIM H
BBIMOJTHSETCS TIOCIIE BRIOOPA OCHOBHBIX Pa3MEPOB KOJUIEKTOPA B COOTBETCTBUU ¢ Noapaszaenom 3.2 Hopw.

7.2.2. Ucnonp3yemble MaTepuaisl u moiypadpuKaTel, a Takyke TEXHOJIOTHS U3TOTOBICHUS U KOHTPOIh
KOJUIEKTOPOB, IITYHEPOB W JeTajeil Omop W TOJBECOK IOJDKHBI COOTBETCTBOBATh TpeOoBaHUsM llpaBumi
I'ocroprexnanzopa Poccun.

7.2.3. OTHOIIEHHE HApYXHOTO AMAMETpa KOJIJIEKTOpa K TOJIMHE CTEHKH JOJIKHO YJIOBJIETBOPSATH
YCIIOBHUIO Da/s=9—35.

Jnst KONjeKTopoB ¢ oTHowmeHueM D /s<9 pacdeT Ha MPOYHOCTH OT JAEHCTBUSI BECOBOI Harpys3ku
a

JIOJDKEH MTPOBOANTHCS B COOTBETCTBHH ¢ Noapaszernom 5.1 Hopwm.

7.2.4. Hacrosmume Hopmbl paccMaTpiBalOT KOJIEKTOPHI ¢ BEPTUKAIBHBIM MOBECOM 3KpaHoB (puc. 7.1
, 1.2).

7.2.5. CXeMbl pacIoJIOKECHUS MMOJJBECOK WM ONOP M Harpy)XeHHsl KOJUICKTOpa yKas3aHsl Ha pucC. 7.1,
7.2.

7.2.6. Jlns TMOABECHBIX KOHCTPYKIUI KOJUIEKTOPOB HampaBieHue JaeiictBus ycuius G, a Takke
pacnpezieieHHON Harpy3KH (, MPHJIOKEHHOH K KOJIJIEKTOPY, COBIMAJAaeT C HaIlpaBJICHUSMH, YKa3aHHBIMU Ha
puc. 7.1, 7.2, 7.3. Jlas ONOpHBIX KOHCTPYKIWI HampaBieHue ycuiuss G ¥ pacrpeieieHHOH Harpy3ku q
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MPOTHBOIIOJIOKHO HAIIPABIICHUSM, YKa3aHHBIM Ha pucC. 7.1,7.2, 7.3.

Puc. 7.1. O61uuii BuA
KOJUIEKTOpA I'a30TUIOTHOTO
3KpaHa

7.3. MecTHBIe HANIPSIKeHU S

7.3.1. Yeunue G, AedcTBYIOIEe HA MOABECKY WK onopy (cMm. puc. 7.1, 7.2, 7.3), onpenensercs Kak
CyMMapHBIH BeC KOJJIEKTOPA, €ro COAEP>KUMOTO M IPUCOSANHEHHOTO 000PYA0BaHUs, MPUXOAALIUNCS HA OIHY
MOJIBECKY HJIH OTIOPY.

7.3.2. Jns KOJJIEKTOPOB ILEJIbHOCBAPHBIX Ta30IUIOTHBIX OKPAaHOB pEaKkTUBHAas Harpyska (,
JICHCTBYIOAass CO CTOPOHBI JKpaHa Ha KoyuiekTop (cM. puc. 7.3), ompeaesisercs MO HOMOTpaMMaM B
3aBHCHUMOCTH OT JAHMaMeTpa KOJJIeKTopa. PeakTuBHas Harpyska, JEHCTBYIOINAS Ha Ta30IUIOTHBIA JKpaH coO
CTOPOHBI KOJIEKTOPA, 110 BeJIMYMHE paBHA ( U POTUBOIIONIOKHA IO HAITPABIICHHUIO.

Puc. 7.2. PacuetHan cxeMa KojuieKtopa
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7.3.3. Illupuna ydactka h, Ha KOTOpOM AEHCTBYET paclpelelieHHas peakTHUBHAs Harpyska q, Ipu

pacdere HanpsHDKEHUH B KOJUIEKTOpE TpUHUMAaeTcs paBHor h = 0,85d.
JmHa ydactka 21 BO3AEHCTBHS HArpy3Kd IS KOJUIEKTOPA M T'a30IUIOTHOTO AKpaHa OMpENeNseTCs T10

KPHUBBIM, IIPUBEICHHBIM Ha PUC. 7.3.
7.3.4. Ilo pa3mepam MOABECOK WIIH OTIOp a M b BBIYHCISIOTCS K03 PHUIIMEeHTHI

b 2s __a
= D+s D+s & D+s
G G
i L qh
l /
ghD
G Dfs=9
0.4 X 13
AN P
03 35
y/AN/ANE
/’/// 0 l/ \\\‘\
76 5 43 2 101 2 3 4 5 6 7
/D /D
Puc. 7.3. PaciipcicneHHas Harpy3ka, AJeicTsyiollasi Ha KOJUIEKTOP CO CTOPOHH

3KpaHa
7.3.5. JIns OIBECHBIX KOHCTPYKIHii pacyeT MaKCUMAIbHBIX yeumnid N , N u MomenToB M , M B
z z

KOJUIEKTOpE, BEI3BAHHBIX JICHCTBUEM BECOBBIX HArPY30K, BEIETCS 10 KPUBBIM, IPUBEICHHBIM Ha PUC. 7.4-7.11
Jlns ONOPHBIX KOHCTPYKLMH 3HaueHus ycunud N, N u MoMmeHToB M, Mg B KOJIEKTOpE,
z z

HalJIeHHbIC TI0 KpUBBIM PUC. 7.4-7.11, 6epyTtcst co 3HaKoM "MuHycC".
7.3.6. [lnst moABECOK WIIM OTIOp, YJOBICTBOPSIONIMX YCIOBUIO a > b, 3HadeHus N , N(p, M, M ¢ B
z z

KOJIJICKTOPE ONPEACIIAIOTCA 110 KPUBBIM, IIPUBCACHHBIM Ha PUC. 74-77, C UCIIOJIb30BAHUEM IapaMETpPOB kl nu

7.3.7. J1nst MOABECOK MIIK OTIOp, YOBIETBOPSIONINX YCIOBUIO b > a, 3HAYeHUS YCUIIMA 1 MOMEHTOB NV ,
z

No, MZ, M, neHcTBYIOIMMX B CTEHKAX KOJUIEKTOPA, ONMPECNAIOTCS 10 KPUBBIM, NPUBEICHHBIM Ha

puc. 7.8-7.11, ¢ ucrnonp3oBanueM K03(pPHUIIMEHTOB k1 u kz.
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sN; X | 0‘005
G N 4 :i,_x__m
0100100
NN

: DN
0,04 \i\\:\\
0’02 s

0

10 30 50 70 ©,rpan

qu, %
= ~ | [k =0.005
0,08/ <<F"1""10,2001 0,300
0,06 B e =
0,04 0,500
0,02

0

10 30 50 70 O, rpan

Puc. 7.4. HoMorpamMMbl 1Uist BEIYHCIE-
HUs yeuauit N NvB KOANEKTOpE npu
D/s=9+«13na>b

7.3.8. B ciyyae mojBeca KOJUIGKTOpAa 3a INTYIEP MPH ONPEACTICHHH MaKCUMAIbHBIX YCHIHHA |
MOMEHTOB B KOJUIEKTOpE 110 M. 7.3.4-7.3.7 npuHuMaeTcs a=b=0,85ds.

7.3.9. Hanbonpime MecTHbIE HANPSHKEHHST BOZHUKAIOT B KOJIEKTOpe (Y KpaeB IMOABECOK WIIM OIOp) B
Toukax A wim A' ipu a > b u B Toukax B wim B' mpu b > a (cm. puc. 7.1, 7.2).
7.3.10. 3HaueHHs] MaKCHUMAIBHBIX MECTHBIX OKDYKHBIX G@ M OCEBBIX ¢ HAIPSKCHHH B CTCHKAX

KOJUICKTOpA OMPEICIISIIOTCS 10 popMmyIie

_N, M,
S §2

O

3nak "MuHYC" OTHOCHTCA K BHYTpeHHEW moBepxHOcTH (Touku A' mim B'), 3HaK IDIIOC - K HapyXHOH

(Toukn A wiam B).
7.3.11. HanpsbxeHust OT BHYTPEHHETO NaBJICHHS BRIYUCISIFOTCS IO POpMyaMm:
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M, M,
G G
N N B
AN N ] 40,005
0,20 RS 0,20 N ]
0,18 N 0,18 1N Q,QIE
0,16 = k,=0,005) 0,16 Pt NN
) S < , ANERY %x
0,12 0,050 0,12 P—PRINPS -
’ \ ’ N \< \ \ 0’2(&~
0,10 ~70,100P<] AN 0,10 SO
0,08 \\ 0,08 L PP N
0,06 200 ™ N 0.06 RN
' ~—L | ’ \\\\Q\
0,04 P—=— SN 0,04 0,500 <A
0,02 [5 o=l 0,02 0,300 PSRN
o 1222 0,300/ T o | N

10 30 50 70 0, rpan 10 30 50 70 0, rpan

Puc. 7.5. HoMorpaMMbl 1Sl BHIYUCIEHUS MOMCHTOB M, M¢ B KOJLIEKTOpE MpU
D/s=9+13ua>b

7.4. YcjoBus NIPOYHOCTH

7.4.1. JIna paccMaTpuBaeMOil TOYKH KoJulekTopa (Toukd A wimu A', B wim B') Berumcasiorcs Tpu
[JIABHBIX HOPMAaJbHBIX HANPSDKEHUSI, KOTOPBIE MPEICTABISIIOT CO00M anredpandecKyro CyMMy JEHCTBYIOIINX B
OJIHOM HAIpaBJICHUW HAIPSKEHUH, BHI3BAHHBIX BECOBBIMH HArpy3KaMd W BHYTPEHHUM JaBiieHHWEeM. | maBHBbIC
HaIpPsOKEHUS OMPEIEIISIOTCS 10 (hopMyiam:

= D ; = D : =P
6,=0,10, > 06,=06,1+0.; 63=G, »
P P>gP;
ecinu G(P+(slp>cz+cz>cr 5
= PG = P 5.=0"
6,=0,10;: 6,=6,1TG, > 63=C, »

P P P
€CJIn (sz-f—cz >G(p+(s$>(sr .
7.4.2. DKBUBaJICHTHOE HaIMpsAKECHUEC 1JIA paCCManHBaeMOfI TOYKHU KOJUJICKTOPA NPUHUMACTCA PABHBIM

O, 0, Oy
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Puc. 7.6. HomorpaMMel st Bblumc-
AeHust yewiuit N, N@ B KOJLIEKTOpE
upu D /s =14+35ua>b

M, '

G k,=0,005
0,14
0,12 BN
0,10 0,050 P
0,08 R — -
0,06 3‘%\*3\@23,00
0.04 0,200 7~
0,02 ——

M‘E

|
0,12 —1~0.100
0,10 b L 0,200
0,08 k> \<\ i
0’04 \\\\<\ ™~ D
s — I
0,02 [-0.300] 7 ~Lo = s
* B —
oL 10,500

10 30 50 70 0, rpan
Puc. 7.7. HomorpaMMBI 114 BbIYHUC-

JIEHHSI MOMCHTOB Mz, M@ B KOJLIEK-
Tope ipu D /s = 14+35ua > b
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7.4.3. BennunHa SKBHBAJCHTHOTO HANPSIKEHHUA B KOJJIEKTOpPE OT JIEHCTBHS BECOBBIX HArpy30K W
BHYTPEHHETO J1aBJICHUS JOJDKHA YIOBIETBOPSTh YCIOBUIO

065135[6]‘

BennurHa HOMUHATBHOTO JIOITyCKAEMOT'0 HANpPSDKEHHS MPUHUMAETCSI B COOTBETCTBUM C Pa3ernom 2
Hopwm.

S,
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014\
oA\
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’ N &,=0,1
0,10 \\ i

0,08 N\

N
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0,04 S
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SN,

?

G
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012\
o 1\

0,10
’ k,=0,1+0,5
N\ AT

0,06 1<
0,04 ~—
0,02

0
0,025 0,400 0,800 1,200 &,

Puc. 7.8. HoMorpaMMb! Ui BbIYHC-
nenust yewnnii N, N B xonnekTope
npu D /s=9+13ua<b
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Puc. 7.10. Homorpammer ans
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Puc. 7.11. Homorpammsl s
BBIYUCACHHSE MOMCHTOB M, Arva
KOJUIEKTOPE MPH
D/s=14+35na<b

8. Pacuer Ha mpo4yHOCTH (J1aHIIEeB TEeMI000MEHHBIX ANNAPATOB U TPYOONPOBOA0B

8.1. YciaoBHLIE 0003HAYEHUSA

8.8.1.# B paszerne npHHATHI CIACAYIOLINE YCIOBHBIC 0003HAUCHUSI, IPEACTaBlIeHHbIe B Ta0. 8.1.

Ta6nuua 8.1
CumBoi Hazsaumne Ennauna
HA3MEpEHHUS
1 2 3
p Pacuetrnoe naBienue MIla
p h [IpoGHOe naBneHmE Mlla
t Pacuernas Temneparypa CTEHKH °C
Py VYci10BHOE AaBieHHE MIla
Dy VY ca0BHBIN AUAMETP U3AEIUS MM
D HomuHansHBIN BHYTPEHHUH IuaMeTp U3Aenus (Kopiyca cocyaa, TpyOosl MM
TpyOOIIpOBOaa U IIp.)
s TonmuHa CTEHKH U3/IENHA MM
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s 1 TonmmHaa CTEeHKH HMIHHAPHYECKOTO YyacTKa (raHna MM
s 2 TonmuHa CTEHKH KOHUYECKOTO Iepexo/ia y OCHOBAaHUS MM
h 1 BricoTa HUIMHAPUYECKOro yyacTka (uiaHa MM
h 2 Bricota koHMYecKkoro nepexoaa MM
h f Bricora Tapenku (hnanima u omopHoro 0ypTa MM
h fl BricoTa HaOKMMHOTO KOJIbIIA MM
h 2 BricoTa Tapenku duiania, onpeneaseMas METOIOM IPeIeTbHBIX HAarpy30K MM
h 3 Bricora BrIcTyNIa MM
D 3 JuameTp BoIcTyNa (htaHIa MM
D f Hapyx#sprit tuamerp ¢uanna u 6ypra cBoO60HOTO (IiaHIa MM
D 1 BHyTpeHHUI 1ruaMeTp HAXKUMHOTO KOJbLa MM
D2 Hapy>xHbIil tuaMeTp HAXKUMHOI'O KOJIbLA MM
D s JuaMeTp OKpyKHOCTH IITIHIIEK (00NTOB) MM
D Om Haubonpumuit HapyXHBIH 1raMeTp MeMOpaHbl (MCXOJHOE COCTOSHHE) MM
Dd HapyxHbIil tnameTp npoxiagku MM
D m PacueTHslil tuamMeTp NpoKIaaKu MM
d Os HoMuHanbHbIM quaMeTp MIIHICK, PaBHbBIM HApYKHOMY AUAMETPY pe3bObl MM
ds PacyeTHbIif (MUHMMAaIBHBIN) TUAMETP IIMTUIEK MM
do JlnameTp oTBEpCTHS MO/ IIMUIBKU MM
d OR PenyuupoBanHoe 3HaUeHHE AMaMETpa OTBEPCTHS MO IIMHUIIBKU MM
e MakcuMallbHBII pa3mep railku MM
ls [Har mmunek MM
z Yuciio mmnunex MM
b 0 [InprHa IPOKIIATKH MM
b D¢ dexTrBHAS IUPUHA TPOKIATKA MM
nenpTa TonmuHa TpoKIaaKu MM
q0 VY aenpHOE AaBlIEHUE HA MPOKIAIKY IPH 3aTsAre MINUIEK MIla
s 4 TomnmuHa cTeHKH MeMOpaHBbI MM
b 4 [nprra MeMOpaHBI MM
Fd Ycunue 00XaTHsI TPOKIAIKH H
F 2h Ycunme, o0ecTieunBaroIIee repMETHIHOCTD PY THAPABINICCKOM H
UCTIBITAHUH
F h PaBHOAelcTBYOIME CUITBI B IINMUIBKAX OT JaBJICHUS THAPABINYECKOTO H
WCIBITAaHUS
Fp PaBHOElCTBYIONTHE CHITBI B IIMTAJIBKAX OT Pab0Yero JaBJICHUS H
FO PacueTHoe ycunue 3aTsra mimiex H
F t PacyetHoe ycunue B IMIIIbKaxX IPU pabOYNX yCIOBHAX H
F Oh PacueTHoe ycunue npu rugpaBinue€cKOM UCIBITAHUN H
F 1 VYcunue B IHIMHAPUIECKOM ydyacTke (IiaHma OT IeHCTBUSI BHYTPEHHETO H
JIABJICHUS
F2 Ycunue, obecnednBaroliee repMeTHIHOCTh IPH paboyeM AaBICHUU
F 3,F 4 Yeunus ot AeHCTBUS AaBIEHUS CPEIbl
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M i U3rubaromuii MOMEHT H x mMm
li [Ineun neiicTBus cui MM
W_A, W _B, W _C | MoMeHTHI cONPOTHBIICHHUS PACUECTHBIX CEUCHHUH (IiaHma MM3
y OpauHata 1eHTpa TSHKECTH MOTIEPEUYHOT0 ceueHus (aHia MM
curma Hanpspkenne B pacueTHBIX ceUeHUAX (praHIa MlIla
curma_Om Hanpsokenue B MeMOpaHe Mlla
curMa_s Hanpspkenue B mmuibkax MIla
E f Mogynp ynpyroctu Metaiuia ¢piaHma MIla
E s Moyiib yIpyrocTd MeTajijia IIuieK MIla
[curma_f] Jomyckaemoe HampshkeHHe MeTauia (hiaHma MlIla
[curma s] Jlomyckaemoe HampspKeHHE METasuIa IITIICK MlIla
[curma_Om)] Jlomyckaemoe HalpspDKeHHE MeTalTa MeMOpaHbI MIla
r Pannyc ranrenun MM
anbga Yron noBopora (ianIa rpan
anba 1 VYron ckoca ¢nanua rpajg
N KonnuecTBo IIUKIIOB HarpyxeHus cocyaa

OO0o03HaueHMs TEOMETPUYECKHX Pa3MepoB (IAHIIEBBIX COSTMHEHHH MpHUBeIeHbI Ha PUC. 8.1 u 8.2.

8.2. O01IMe moJI0KeHn A

8.2.1. B Hopmax paccmaTtpuBaroTcs (UIaHIBI C KOHUYECKHM MEPEX0J0M (KOHMYECKOW BTYJIKOM) U
TUTOCKUE ()IAHIIBI, @ TAKIKE JKECTKUE (IIAHIBI U CBOOOTHBIC.
8.2.2. Jleranamu (ruaHIICBOrO COCIMHEHHUS SBJISIOTCS (DJIAaHIBI, KOJBIO CBOOOAHOrO (hjaHIia,
MpoKIIajKa, MeMOpaHa, IIMWIEKU (OONTHI), TaiiKK, IaHObIL.
[Mox snemeHTamMu (JiaHIa TMOHUMAKOTCS IMIMHApPUYECKass 4YacTh (JIaHIa, KOHUYECKHHA TEPEXO,
Tapenka (nanna, OypT cBoOOHOTO (praHIa, HAKMUMHOE KOJIBIIO, OTBEPCTUS IO IIITHIBKH, BRICTYIIBI, BITaHHBI

u ap.

8.2.3. [Ipumenenne 6ontoB momyckaercs no nasienus 3,0 MIla u remneparypsr 300°C, ams 601TOB IO
FOCT 20700 npenenbHas Temmneparypa nomyckaercs 10 400°C.
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8.2.4. TpeboBanmsi K KOHCTPYKITMH, MaTepraiaM H ToixydadpukaTaM, a Takke K HU3TOTOBICHUIO U
KOHTPOJTIO Ka4eCTBa pacCMaTpUBaeMbIX (DJIAHIIEB IOJDKHBI COOTBETCTBOBATH TPEOOBAHHUSAM COOTBETCTBYIOIINX
[Ipasun 'ocroprexnamzopa Poccun (T.e. mo kKoTnam, cocyaam wim tpybomposogam TOC B 3aBUCHMOCTH OT
Ha3HA4YCHHS WU3JIENUS, K KOTOPOMY MTPUBAPUBAIOTCS paccCMaTprUBaeMble (IIaHIIBI).

JloTIOTHUTENEHO TOTKHEI COOIIOATHCS CIETYONINE YCIOBUS:

pacmnojoXeHne U KOHCTPYKIIUS OIOp Ha KOpITyce, THHUINE WA TPyOOIPOBOJE JOKHBI 00ECIIeYHBATh
OTCYTCTBHE TIepelayll BHEIIHUX HArpy30K Ha (IaHIIEBOE COCIUHCHHE, TMPEBBIMAIOININX BEIHYUHY,
npuBeIeHHY0 B 1. 8.7.6.5;

paccTosHuEe OT KOHMUYECKOTO Tepexona (praHua WM TapeiKH IUIOCKOro (uiaHIa 4O KPOMKH CBApHOTO

IIBa TIPUBAPKH OMOPHI JOJDKHO OBITH O0Jiee BENWYHMHBI, pACCYMTAHHOH 10 (opMmyIie |/ Ds, , o ne menee 100
MM;
BEJINYHMHA TIPEIBAPHUTENILHOTO 3aTsra (UIaHIeB ¢ MPUBAPHBIM MEMOPaHHBIM YIUIOTHEHHUEM HE JIOJKHA

mpeBsImath 30% pacyeTHOTO yCHIIHA Ha IITHIBKY MIPH JeHCTBUH BHYTPEHHETO JaBICHUS;

BEIMYMHA TOATPY3KH IIITWIEK OT Pa3HOCTH TEMIEpaTyp MeXAy (hraHmaMy W IIMAIbKaMHU HE JOJDKHA
npeBsImath 30% pacyeTHOTO YCWIIWS Ha IIIIIBKY TTPH JEeHCTBUN BHYTPEHHETO JaBICHUSI.

8.2.5. HopmBI comepkat METOAMKY pacdera Ha MPOYHOCTh (PIIAHIEB C MPOKIAOYHBIM H MEMOPAHHBIM
VIUIOTHEHUEM ISl 0OOCHOBAHUS UX OCHOBHBIX Pa3MEPOB.

B ocHoBy pacuera Ha MpOYHOCTH (IIAHIIEBOTO COSAWHEHHMS 3aJI0KEH METOJ NpelesIbHBIX Harpy30K C
MIPOBEPKOI HANPSHKEHU 10 HanboJiee HAPSHKEHHBIM CEUSHHSIM (IIaHIa.

[loBepouHblii pacyeT Ha yCTalOCTh AeTayledl (IAaHIIEBOTO COSAWHEHUS IOJDKEH BBITIONHATBHCS LIS
obopynosanust TOC B cOOTBETCTBUM ¢ TpeOoBaHUsAMU pa3zgersia 5 Hopwm.

8.2.6. JlomyckaeTcss MCIOJIb30BaHUe (DIAHIICBBIX COCAMHEHUI Oe3 pacdera Mo 0OOCHOBAaHHIO BhIOOpa
OCHOBHBIX pa3mMepoB Ipu u3rotoieHnu ux B coorserctuu ¢ [OCT 12815 - TOCT 12822.

8.2.7. ®naHmeBBIC COSAMHEHMS, pACCYUTAHHBIC 110 HACTOSIIECH METOINKE, TapaHTUPYIOT He MeHee 1000
[IUKJIOB TIOIbeMa U cOpoca IaBiieHUs IIpu cpoke ciryxk0b1 100 ThIC. T.

8.3. PacueTHoOe€ JaBJIeHHE
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8.3.1. Ilom pacdeTHBIM maBJeHHEM (IIAHIIEBOTO COCAMHECHHS CIEAyeT IOHUMAaTh HM30BITOYHOE
JABJIEHNE, Ha KOTOPOE MPOU3BOIUTCS pacdeT Ha MPOYHOCTH (PIIAHIIEBOTO COCTUHEHMS.

8.3.2. PacuerHoe maBneHHe (HIAHIIEBOTO COENWHEHHS CIEMyeT NPUHUMATh HE MEHEee PacueTHOTO
JTABJICHUS U3CITHSI.

8.3.3. Ecnu naBieHue rugpaBinyecKOro UCIBITAHNUS U3AEus P, TIpeBbILIACT 1,3 pacueTHOro AaBlIE€HUA

W3JENusl, TO CIEAYeT BBIOJIHUTH pacueT (hIaHIEeBOI0 COCIUMHEHUS Ha YCJIOBHS I'MIPABIMYECKOTO UCIBITAHUS.
Ecimn ph<1,3p, TO TaKOH pacyeT MOXKHO HE BBIIOJHSATb.

8.4. PacueTrHas TemnepaTtypa

8.4.1. Tloxg pacdeTHOW TemmepaTypol MeTallla pPacCUUTHIBAEMOW NeTanu (IIaHIEBOTO COEIUHEHUS
clleyeT IOHUMAaTh TEMIIEPATypy, IO KOTOPOH IPUHUMAETCA 3HaYEHHE JOITyCKAaEMOT0 HANIPSKEHUSI.

8.4.2. PacueTHyto TeMneparypy MeTajuia (aHna cienyeT IpUHUMAaTh paBHOM pacueTHOM TeMreparype
MeTajula U3JIeNusl B padounX yciuoBusxX. Ecnu BRIMONHAETCS pacdeT Ha YCIIOBHS THAPABINYECKOTO UCTIBITAHUS
coriacHo M. 8.3.3, To B KayecTBE PAaCUETHOW TeMIIepaTypbl NPUHUMACTCS TEMIIEpaTypa TUAPABIMYECKOrO
UCTIBITaHMUSL.

Pacuernyto Temneparypy Metaiuia (paaHIEeBOro COeTUHEHUS, HEO0OTPEBAEMOT0 TOPSYMMH T'a3aMy WIH
HAJIKHO W30JIMPOBAHHOTO OT 000TpeBa W3BHE, CIEAYET NMPUHUMATh PaBHOM TeMIIEpaType, cOoIepIKaileics B
HeM paboueil cpenpl Oe3 ydera MOMYCKOB IO OTKJIIOHEHHWIO TEMIEPaTyphl OT HOMHHAJIBHOTO 3HAYCHHS,
ycranosienasix [[OCT 3619, TOCT 21563, TOCT 22530.

8.4.3. Ecniu Temnepatypa metaia Huxe 80°C, To 3a pacdeTHyI0 mpuHUMaeTcs Temieparypa 20°C.

8.4.4. PacueTHyo TemnepaTypy LINWIEK, B TOM YHUCII€ BBEPTHBIX, CIeAyeT NpuHUMAaTh paBHo# 0,95 ot
pacueTHOi TeMIepaTypsl (GaaHua.

8.4.5. PacuerHyro TemmepaTypy MeTajsla MeMOpaH clexyeT NpHHAMAaTh pPaBHOW pPacuyeTHOH
Temmeparype ¢raanua.

8.5. lonyckaemble HANIPSAKEHUSA

8.5.1. JlomyckaeMoe HamnpsbkeHHe MeTaiia (raHna cieyeT MpUHUMATh coracHo pasaeny 2 Hopw.
HOHyCKaeMBIe HaIpsKCHUA TJIA IIIAJICK, U3TOTOBJICHHBIX M3 HIMPOKO MCIIOJIB3YEMBIX MJIS KPCIICKHBIX
H3JENUH CTajlei, clieyeT MpHHUMATh Mo Tabn. 8.2.

Ta6nuua 8.2

)IonycxaeMoe HaNPSKEHUE TJIs1 IINMUWICK U3 YIJIEPOAUCTBIX U HU3KOJEITMPOBAHHBIX CTaJ'leﬁ,MHa

Temnepa- | BCr3cn BCr4cn 20 25 30 35 40 45
Typa, °C FOCT 380 rocT FOCT 1050, FOCT 10702
1050
20 105,0 110,0 110,0 120,0 128,0 138,0 148,0 158,0
100 97,0 102,0 106,0 112,0 120,0 130,0 140,0 150,0
200 88,0 95,0 100,0 105,0 110,0 120,0 130,0 140,0
250 83,0 90,0 95,0 100,0 105,0 110,0 120,0 130,0
300 78,0 85,0 90,0 92,5 97,5 100,0 110,0 120,0
350 - ; 80,0 85,0 87,5 90,0 100,0 110,0
375 i i 75,0 80,0 82,5 85,0 90,0 100,0
400 ] i i - 75,0 77,5 80,0 90,0

MpogomkeHne Ta6n. 8.2
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Temnepa- 35X 40X 30XMA, 25X 1MD 25X2M1D 20XIMI1DITP
Typa, °C 35XM
FOCT 4543, TOCT 10702 FOCT 20072
1 2 3 4 5 6 7
20 205,0 215,0 266,0 300,0 300,0 300,0
100 190,0 203,0 250,0 290,0 290,0 290,0
200 175,0 185,0 230,0 275,0 275,0 275,0
250 165,0 175,0 220,0 270,0 270,0 270,0
300 155,0 165,0 210,0 260,0 260,0 260,0
350 145,0 150,0 200,0 245,0 245,0 250,0
375 140,0 145,0 185,0 230,0 235,0 240,0
400 130,0 135,0 165,0 205,0 220,0 230,0
425 110,0 115,0 145,0 180,0 205,0 220,0
450 - - 115,0 155,0 180,0 205,0
475 - - - 130,0 150,0 190,0
500 - - - 85,0 125,0 165,0
510 - - - - 115,0 157,5
520 - - - - - 152,5
530 - - - - - 147,5
540 - - - - - 140,0
550 - - - - - 132,5
560 - - - - - 125,0
570 - - - - - 112,5
580 - - - - - 100,0

JIst mImusieK 1uaMeTpoM MeHee 24 MM JIoITyCKaeMble HalpshKEeHHs [ g |, mpuHUMaemble o Tabn. 8.2,
S

HE00XO0MMO YMHOXKHTH Ha BEJTMIMHY ITONPABOYHOTO KodddunmeHTa K, mpuHHMaEMOro 1o Tabn. 8.3 wm mno

dOs
dopmyne K,= 0 0,2 .

Ta6nuua 8.3

Bb160p nonpaBo4yHoro ko3 punuenta
Huamerp mmwibku d_0s, MM 12 14 16 18 20 22
[TonpaBounsrii koaddurment K 0 0.4 0,5 0,6 0,7 0,8 0,9

nunbku fuameTpoM MeHee 24 MM peKOMEHIyeTcs IPUMEHSATh C KOHTPOJIUPYEMBIM 3aTATOM.

8.5.2. JlomyckaeMble HampsOKeHHs AN LINHIEK, U3TOTOBJIEHHBIX M3 MapoK CTajieil, He yKa3aHHBIX B
Tabn. 8.2, wiM MO0 KOTOPhIM HWMEIOTCS CIClHUaJIbHbIC TEXHUYECKHE TpeOOBaHHS W JaHHbIE [0
FapaHTUPOBAHHBIM XapAKTEPUCTUKAM KPATKOBPEMEHHOM M JIJIUTENIBHONM INPOYHOCTH, CIEAYET ONPENEHATh IO

hopmyme
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o o
00,2/¢ 10°/¢  2-10°/¢
2 7 37 3 ’

[Gs/t] =nmin

TIE G, ,, - MUHUMAILHOE 3HAUCHUE YCIOBHOIO NPE/IeNa TeKyIeCTH MpH ocTaTouHON aedopmaruu

0,2% mpu pacdeTHOM TemmnepaType MeTaa mmnwiek (B ToM uncie mpu t = 20°C), Mlla;
G05/r> Oy.105,, - CPEIHEE 3HAYCHUC Mpeesa JIUTEIbHON MPOYHOCTH Ha 3aaHHbBIH pecype (10° nmn
2-10° 4) mpu pacueTHOIT TeMIeparype MeTaa mmuiek, MlTa.
8.5.3. Jlomyckaemble HampspkeHHsl MeTaiia (UiaHIa ¥ IIMWICK, UMEIOIINe HOMUHAIBHBIN AHaMeTp
pe3b6bl, 6OHI)IHC HOMUHAJIBHOI'O AWaMETpa I‘Ha}:[KOﬁ 4aCTU, B YCJIOBHUAX TUAPABINYCCKOTO HCIIBITAHHUA U
MOHTaXa NPUHHUMAIOTCA PaBHBIMHU

o], =822 o], =422

MIPY HATMYUHY TapaHTHPOBAHHBIX XapaKTEPUCTHK METaslIa WiIH [GS] W 1,80[0S] u [Gf] W 1,36[6‘/{] , TIe [Gs] u
[5,] IpHHIMAOTCS B COOTBETCTBHUM C . 8.5.1.

HOHyCKaeMBIe HaIMpsOKCHUA METajlla IIMUWJICK ¢ OJMHAKOBBIMU HOMHWHAJIBHBIMU JUaMETpaMn pe3561)1 n
FHaIIKOfI YaCTH B YCIIOBUAX THAPABINYCCKOI'O UCHIBITAHUA IIPUHUMAIOTCS paBHBIMU

[GS] W __Gsi)’zgzo win [Gs] h=1,6[0S]

8.6. HomunajibHbIe 1 (paKTHUYeCKHE pa3Mepsl JeTajiell GJIaHIeBoro coeAMnHeHns

8.6.1. HomuHanmbHbIe pa3Mepbl jaeTanell (1aHIeBOro COeAMHEHUS U (haKTHYECKHe pa3Mepbl JOJDKHBI
OBITh HE MEHEE PacYCTHBIX.

8.6.2. Ecim mnpu xoHTposne (akTHyeckux pa3smepoB (iaHIEB OOHAPYKUBACTCS OTKIOHCHHE
KaKoro-Jm0o pacueTHOro rnapaMerpa B CTOPOHY HMOHM)KEHHUS 3araca MpOYHOCTH Ooiee yeM Ha 5%, TO cieayer
BBIMOJIHUTH pacyeT (JIaHIIEBOTO COSAMHEHUS 10 (PaKTUUSCKUM pa3Mepam.

dakTHyeckoe 3HaUYeHUE IIara MEXKAY OTBECPCTHUAMH HE NOJDKHO OTJIMYATHBCA OT NPUHATOrO B pacyeTe
Oostee uem Ha 5% B 00€ CTOPOHBL.

8.7. llpenBapuTeibHbIii BLIOOP pa3MepoB JeTaseil p1aHeBoOro coequHeHust

8.7.1. UcxoaHblie JaHHLIE

8.7.1.1. T'eomerpuueckue pasMepbl H3JIENHA: TOJNIMHA CTEHKM S M BHYTpeHHHH nuamerp D.
BuyTtpennuii quaMeTp ¢uaHua cieayeT IpUHUMATh PABHBIM BHYTPEHHEMY THAMETPY W3ICIHsL.

8.7.1.2. PacueTHoe naBieHUE (PIaHIIEBOTO COSAUHEHHUS P.

8.7.1.3. Jlomyckaemble HampspkKeHHMs Ipu pacueTHoW Temmeparype, npu 20°C u mpu yCIOBUH
THIIPaBIMYECKOTO MCIIBITAaHHS Ul MeTasuia (UiaHIa U HIMWICK, TPUHIMAaeMble 110 33JaHHOW WIIM BBIOpaHHOM
MapKe CTaiu, 0003HAYAI0TCS [Gf/t]’ [Gf], [Gf] Lo [Gs/t]’ [Gs]’ [GS] L

8.7.1.4. TonuyHa CTCHKH LMIHHAPUYECKOTO Y4acTKa (IIaHIa ¢ KOHHYECKUM IIEPEXOJIOM S, a TAKKe

IWIHHPUYECKAs YacTh IJIOCKOTO (uIaHIa
s 1=s+ AS,
TAe AS - IUIFOCOBOE OTKJIOHEHME Ha TOJILMHY CTEHKH. Bo Beex ciayuasx § | MOJKHO OBITH HE MEHEE 5

MM.
8.7.1.5. BbIcOTa LMIMHAPAUYECKOTO yYacTKa (IaHUa € KOHMYECKHM IIEPEXOJOM A JOIDKHA
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NPUHAMATBCS PABHOI § , HO He MeHee 10 M.
Homyckaercs 1npu s1220 MM [PUHUMAaTh hle,SS1 P YCIOBUHM, YTO YMEHBIICHUE

LWJIHHAPHYECKOTO Y4acTKa He OyIeT MPensTCTBOBATh KOHTPOJIIO CBAPHOTO COSTUHEHHS (IIaHLIa C U3eITHEM.

8.7.1.6. [luameTpbl WIMMICK M OTBEPCTHH TMOJA ILINMWIBKKA TpHHUMAaKTCS mo Tabn. 8.4. Tabmuua
COCTaBJICHa Ha OCHOBE IMPUMEHEeHHWsi mmuiek ¢ KpynHeiM miarom no [OCT 24705. Ilpu ucnons3oBaHHA
JIPYTUX pe3b0 ciIeayeT BHECTH COOTBETCTBYIOIINE U3MEHEeH s B Tabs. 8.4,

Tabnuua 8.4

PaSMepBI IMAJICK, PEKOMEHAYEMbIC NJI (l)J'laHIIeBbIX coeUHEeHMI
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NocroptexHansopa PO ot 25

Pazwmep, d 0s, mm
MM 12 14 16 18 20 22 24 27 30 36 42 45 48 52 56 60 64 68
ds 9,85 11,54 | 13,54 | 1493 | 1693 | 1893 | 2032 | 2332 | 2570 | 31,1 36,5 | 3948 | 41,87 | 4587 | 4925 | 5325 | 5664 | 60,64
do 14 16 18 20 23 25 27 30 33 40 46 48 52 58 62 66 70 75
e 25 27 28 32 35 39 42 47 53 64 75 75 87 93 98 104 110 116
a 9 9 9 9 10 10 11 12 12 14 15 15 16 17 18 19 20 21
2a 1 6 6 6 6 6 8 10 10 10 14 15 15 15 15 15 15 15 15
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8.7.1.7. PekoMeHTyeMbIe 3HAYCHUS TUAMETPOB HIMTHICK B 3aBUCUMOCTH OT YCJIOBHOTO JIABJIICHUS p U
y

yCIOBHOTO Auamerpa D mpuBeaeHs! B Tabs. 8.5.
y

[Ipu BemonHeHnn pacuetoB Ha [I9BM pekomeHnayeTcst BBIOOp AMaMeTpa IINHJIEK HA4aTh C MEHBIIETO

3HAYEHUSA doS‘

Tabnuua 8.5
PexoMenayeMble AUAMETPHI HIMHJIEK
p_y, Mlla D y, MM
800 1000 1200 1600 | 2000 | 2400 | 2800 | 3200
Tlo 1,0 M20 M20 M24-M30
BKJIFOUYUTC-
JIBHO
1,6 M20 M20 M24-M30
2.5 M20 M24-M30 M42-M64
4,0 M24 M24-M30 M42-M56 M56-M64
6,4 M30 M30-M42 M42-M56 M56-M68
8,0 M30-M36 M36-M48 M48-M56 M56-M68
10,0 M36-M42 M42-M52 M52-M60 M60-M68
12,0 M42-M52 M42-M56 M56-M60 M60-M68
16,0 M52-M56 M56-M64 -
20,0 M56-M64 M64-M68 -

8.7.1.8. Tun, KOHCTPYKIMS, MaTepual U OCHOBHBIC Pa3Mephl MPOKIIAJIOK, a TAKXKE HX XapaKTCPHUCTHKU
npuHuMaroTes o Tabn. 8.6, 8.7, 8.8 B cOOTBETCTBUH C TUIIOM M KOHCTPYKLMEH (iaHIa.

Tabnuua 8.6

3uauenne NpeesioB TEKYYeCTH g , ISl METALIOB IIOCKHX, NPOGHILHBIX H 3y04ATHIX HPOKIATOK

Merann curma_0,2, Mlla
AmroMuHHII 35
Menn 70
ApMKO-KeNe30 150
Crans 10 180
Crans 20 200
220

AyCTeHHTHas cTajlb

Pa3MepLI MPOKJAA0OK

Ta6nuua 8.7

IIpoknanka

BuyTtpennnii quametp ¢uanna D,
MM

lupunHa npoxnaaku b_0, Mmm
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[Tnockas HeMeTamIudeckas D <=1000 >=10-20
1000 < D <=2000 >=15-30
D > 2000 >=25
IInockas Metayunaeckas D <=1000 >=10-20
D > 2000 >=15
[Tnockast koMOMHUPOBaHHAS D <=2000 >=10-20
3yOuaTas MeTaTaecKas D > 2000 >=10-20
[MpodpunsHas p_y > 6,4 MIla 600 <D <= 800 >=6
800 <D <=1000 >=8
D> 1000 >=10

8.7.2. OnpenesieHue pa3MepoB NPOKJIAAKH

8.7.2.1. PaccrosiHne OT BHYTpPEHHEH KpOMKH (praHLIa A0 BHYTPEHHErO JuaMeTpa NpOKIAAKH U

npuHUMaeTcs o Tabr. 8.9.
8.7.2.2. HapyxHblll AMaMeTp MPOKJIAJAKH ONPEACTIAETCS M0 PopMyIie

D =D+2b +2u.
d 0

Jiist mpoMITBHBIX MTPOKITAIOK bo - muprHa Tpoduiisa (HanOOIbIINN pa3Mep).

J11st mOCKUX MPUBAPHBIX (PIIAHIIEBBIX COCTMHECHHUH

D =D+2s +2b +2u.
d 1“0

8.7.3. Bb100p pa3MepoB KOHUYECKOT0 Nepexoaa

8.7.3.1. OtHocHTeNbHAA TOJIIMHA KOHWYECKOTO Tepexoia y OCHOBaHUS (uaHIeBoro coeaumHenns K

MpeaBapuTeILHO IPUHUMAETCS cortacHo Tabn. 8.10.

¢ dexTUBHAS NIUPHHA NPOKIAIOK, yIeJbHOE TaBJIeHNe HA MPOKJIAAKY U KO3(pPuumeHT m

02.09.2025 Cuctema F'APAHT
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Tun Koncrpykuus Marepuan b, MM Pabouas cpena
TpOKIIaKH TpOKIIaILKH Bona ITap, mapoBoasiHas cMeCh
m q_0, MIla m q 0, MIla
1 2 3 4 5 6 7 8
Misirkas ITnockas ®dToporutact b 0 1,25 25 1,25 25
[Maponut b Ompub 0<=10 1,5 K 1100/ 2,5 100/xB. xopens (10
KB. KopeHb (10b_0) mpu KB. KopeHb (10 gempra) JeIIbTa)
b 0>10
Pe3una msarkas 0,5b 0 1 10 1 10
Pe3una tBepaas b 0 1 20 1 21
KomOunupo- CnupanbpHas [lepnuTHas cranb b 0 1,5 27 2,5 50
BaHHas I'odpuposan- AJIOMUHUH, ero b 0 1,75 20 3,0 30
Has JICHTa CIUIaBBI
Menp, ee CIUIaBbl b 0 1,9 20 3,25 35
[lepnuTHas cTanp b 0 2,0 22 3,5 40
C Hapy>XHOH AJOMUHHH, €T0 b 0 1,9 27 3,25 50
MeTaJTnIec- CILTaBHI
e I T VTS —— b0 2,0 3 3,5 60
IlepnutHas cramb, b 0 2,25 38 3,75 70
apMKO-)KeJe30 (140,32 bO) (140,32 bo)
Merannuuec- [Inockas AnroMUuHUM b Ompub 0<=10 2,0 8 3,5 8
Kas 10b 0 XKIGO 2 X,z
IlepnutHas cTanib, KB. KopeHs (10b_0) npu 3,0 5,0
APMKO-KENIE30 b_0>10 "Puc. 100. Dopmyma "Puc. 101.
1 n n
Menp 2.5 45 ®dopmyna 2
AycTeHuTHas CTallb 3,5 100 6,0 3 curma 0,2
[IpodunpHas Hukens 0,6b 0 2,5 3K 1 curma 0,2 4,5
(pom6, Kpyr, AroMUHUHA 2,0 3,5
oBall, I 3 curma_0,2
BOCBMHUIPaH- €pJIMTHAas CTallb 3,0 5,0 |
Hasi CTalb) AyCTeHUTHas CTallb 3,5 6,0
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02.09.2025

3ybuaras ¢
YHCIIOM 3yOII0B
Zn

ApMKO-XKI1€30

IlepnuTHas ctaib

AYCTGHI/ITHaSI CTaJlb

0,5 kB. KOpeHb (z_n)

2,25

2,5

Cuctema FTAPAHT
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3 curma 0,2
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MpumeyaHwue. Hanpsokenue G, , IPMHUMAIOTCS PH TEMIIEpaType 20°C; K1:0,8.

Tabnuua 8.9
[Ipokmanka u, MM, He MeHee

[nockas:

pe3uHa 3 nenbTa

MapOHUT 2 nenbTa

MeTa JIeNbTa

KomOunMpoBaHHas U 3y0uaras JIeNbTa

[IpodunsHas 3 nenbra

MpumeyvaHwue. § - TonmmuHa NMPOKNIAAKK, BHICOTA 3yOla, JUaMeTp MpyTKa WM HauOobIIas BHICOTA
podUILHON MPOKIAaIKH, MM.

Ta6nuua 8.10
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p_y, Mlla

0,1-0,25

0,6

1,0

1,6

2,5

4,0

6,4

10,0

16,0

20,0

K

1,3

1,4

1,5

1,6

1,8

2,0

2,2

2,4

2,6

2,8
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MpumeyaHwue. K:SZ/Sl'

8.7.3.2. TonmrHa KOHUYECKOTO MePexo/1a onpeaessiercs mno Gopmyiie s,=Ks,.
[Ipu BeimonHeHnu pacyetoB Ha [I9BM pexomeHayeTcs mepBOHAYAIBHO IPUHUMATh s2:2s1.

8.7.3.3. BricoTa KOHMUECKOTO Mepexo/ia MpeABapUTENbHO NPUHUMAETCS paBHOU h2=3s1.

8.7.4. I'eomeTpus pa3MelieHUs NMUJIEK U BLIOOP HAPYKHOTO 1MaMeTpa duiaHa

8.7.4.1. lnameTp OKpY>KHOCTH IIMWJIEK U HAPYKHBIH IuameTp (aHna onpenesstoTes mo GopMynam:
JUIs (pIIaHIIEB C KOHUYECKUM MEPEX010M

Dg 2max(D+2S2+2a+e; Dd+d0+ 10),
Df:Ds+e+2a s

JUISL TUTOCKOTO (piaHIia

D 2max(D+2sl+2a+e; Dd+d0+ 10),
Df:Ds+e+2a s

JUTSL TUTOCKOTO IMPUBAPHOTO IiaHIa

Dq 2max(D+4sl+2a+e; Dd+d0+ 10),
Df:Ds+e+2a s

JJII HAJKHMHOI'O KOJIbIIa

Dq 2max(D+2sl+2a+e; Dd+d0+ 10),
D1=D+2s1+2a;
D2=Ds+e+2a .
JUTSL OTIOPHOTO OypTa

DD, -{2+8).

IJie TeOMETPHYECKUE pasMephl a, a , ¢, do (eM. puc. 8.1) mpuHHMAIOTCS B 3aBHCUMOCTH OT BBIOPAHHOTO

Hapy’)KHOTO JHameTpa mmwibku (cM. Tabn. 8.4). 'eomeTprueckuii pa3mep a MpUHUMAETCS HE MEHEe pajuyca
Hepexoa r OT HIeHKH (h1aHna Wi OT MIIMHAPUUYECKOro ydacTKa (uiaHIa K Tapeske (hiaHma.
Pajuyc nepexona r pekomenayercst npuauMarh B npenenax (0,6-0,8)s , Ho He menee 6 My npu D<600

MM; 10 MM pu 600<D<1000 mm; 12 Mm mpu D>1000 Mm.
MpumeyaHwue. lonyckaercs yMEHBIICHUE AUAMETpa OKPYKHOCTH LIMWJIEK M HAPYKHOTO AMaMeTpa
(maHa MpU yCIOBHH 00eCTIeYeHUs] BOBMOXKHOCTH COOPKH M 3aTsTa IITHJICK.

8.7.4.2. 3HavueHne Mmara INMOHIEK JOJDKHO HAXOAMTHCA B TIpeleNax, ykasaHHeIx B Tabn. 8.11, u
BBIOMPAETCS HCXO/IS M3 OITBITA IKCIUTyaTallny aHAJOTHYHBIX (IIAHIIEBBIX COCTMHCHUM.

PexoMeHIyeMOe 3HaUCHME Iara MIMAIEK M3 YCIOBHS MECTHOTO PACKPBITHS (IIAHIIEBOTO COCAMHCHUS
MIPUHUMAETCSL:

npu pD<1200 [1 =454 (pD) ¥ ;
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npu pD>1200 ! =2,1d, - ny1st 06BIYHBIX Taek;

[! =1,5d, - nnst KONMAavYKOBBIX rackK.

Tao6nuua 8.11
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YcnoBHBINA JuaMeTp

VYcnoBHoe JaBJICHUC

OOBIYHBIE TaWKA

KonmaukoBbie raiiku

D y> 100 mm p_y<2,5Mlla 2,1d 0s<=1s<=5d Os 1,5d 0s<=1s<=5d Os
p_y>2,5Mlla 2,1d Os<=1s<=3d 0s 1,5d Os<=1s<=3d 0s
D <=100 mm He3saBucumo ot p_y 2,1d 0s<=1s<=5d Os 1,5d 0s<=1s<=5d Os
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8.7.4.3. Yuco nimuiex

D

S

z Z_’

[MpuHuMaeTcsl 3HaueHHWE 4YWcia IIMWICK Z, OKPYIJICHHOE B OOINBIIYID CTOPOHY. PekomeHmyetcs
MPUHUMATH YUCIIO MIMUICK KPATHBIM YETHIPEM.

Homyckaercs mpu z' >8 TNpPUHAMATH 3HAYEHHUS YHCIAa IIIMHAJICK, OKPYTJEHHBbIE 10 OJrbKaimiero
0OJIBIIIEr0 IEJOr0 YMCHa, MPU z' <§ YHUCIO MIMNHIEK IOJKHO OBITh KPaTHO JIBYM, HO HE MEHEE YEeThIpeX
LITHIIEK.

8.7.4.4. YTOUHEHHOE 3HAUYEHHE II1ara IImuiIeK

8.7.4.5. PacueTHsIi TuaMeTp MPOKJIAAKH OMPEACIICTCS 10 GopMyIie
D =D -b,.
8.7.4.6. HapyxHbIit nTaMeTp MeMOpPaHEI OIpeaessieTcs Mo Gopmyire

D <D -d -10.
Om s 0Os

8.7.5. Onpenenenue ycuiuii Ha INMAJIbKH

8.7.5.1. MuHUMaNbHOE yCHITne, He0OX0UMOoe /ISt 00XKaTHs TIPOKITa KA
F d=anbq0,

rae b, b, g, IPUHAMAIOTCS COIIACHO M. 8.7.1.8.
[Ipu yrmurorHeHnn MmemOpanHoTO THIIA F d=0.

8.7.5.2. MuHNMaNbHOE yCHIIE Ha MPOKIIAIKY, HEOOXOAMMOE IJIsl COXpAaHEHHS IJIOTHOCTH TpH pabouemM
JaBJICHUU M JaBJICHUN THAPABINYECKOTO UCTIBITAHUS

FZZﬂ:Dmbq’ th:anbqh,

r/ie = mXp - yJeNbHOE JaBJICHNE Ha MPOKIIAAKY B pabounx ycmosusx, MIla;
g, - YACNbHOE JaBIICHUE Ha NPOKIAIKY TPH rUApaBindeckoM ucnbrraniu, Mlla;

qh=0,8mxph,

371eCh MPOM3BEICHUE MX BbIOHpaeTcs o 1abn. 8.12.

Tabnuua 8.12

IIpoxnanka mx
@JaHIIbI COCYJIOB DnaHubl
TpyOOTIPOBOIOB
[Tnockas, koMOMHUpPOBaHHAS 1,2 1,5
[Ipodunsnast, 3ybuaTtas 1,5 2,0

Jlis METaNTUYECKUX MPOKIAI0K KOIGGHUIIMEHT X MPUHUMAETCS PaBHBIM eauHuIe. [ OCTalbHBIX
MPOKITAI0K K03 DHUIMEHT X BeIOMpaeTcs mo Tabn. 8.13.
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Tao6nuua 8.13

Temmnepatypa, °C 20 200 300 400

X 1,0 195 230 2’5

[Ipu yrmuiorHeHnn MeMOpaHHOTO TUTA F 2=O, F 2h=0.
8.7.5.3. PacraruBaromue ycwivs B IIMIIBKaX OT pabodero MaBleHHs] W NABJICHHUS THAPABIUIECKOTO
WCTIBITAHUS OTMIPEIENIOTCS TI0 (hopMyIIam:
T Ty
TIpH yIJIOTHEHHH POKIIAJ04HOTO THIA £, = 7 Dip , F,= 2 Pubi
L)
D, F, h™ 4 D mPh
8.7.5.4. PacueTHble ycuins, BOCIPUHUMAEMbIE MINUIbKaMH, CIIETyIOIIne:
MIpH YIUIOTHEHUH MPOKJIAJOYHOIO THIIA

_ T
NPH YIUIOTHEHHH MeMOpaHHoro tuma £/ P Dy,

F0=max{F , E} - YCWIHE 3aTAra,

F OhIF 2h+F , ~ YCHIIME NPH THPABIMYECKOM HCTIbITAHUH,

F=F+F , - yeuie B pabounx ycIoBHSIX MpH pacueTHOH Temneparype ke 400°C,

F[=max{Fz-t( 1,0+n)Fp, F,~0,5(n—0,2 )Fp} - ycunus B pabouMx yCIOBHSIX IIPU  PAacyeTHOM
Temreparype, paBHoi uinu 6osee 400°C;

IpH YIUIOTHEHUH MEMOPaHHOTO THIIA

F0=0,3Fp - ycuiue 3aTara Bo (praHIEBOM COEMHEHHHM, paboTarolleM MpH PacueTHOH Temmeparype

Himke 400°C,
F0=(0,3+0,5n)Fp - ycuwiue 3arsira BO ()UIAHIEBOM COCIUHCHHU, pPA0OTAroIIeM IpPU PacUeTHOM

Temreparype, paBHoi uinu 6onee 400°C,
F =F, - ycunue npy rufipaBadyecKOM UCIIbITAHUH,

Ft=1,3Fp - ycuiue B pabounx ycIOBHUSIX.

KoadduumeHT n, yuuThIBaIOMINIA BIHSHHEE MOJI3YYECTH, CIIEAyeT IPpUHUMATh o Tabr. 8.14.
Jonyckaercs mpUHUMAaTh MeHblIee 3HayeHue KoddduimeHta n, eciu 3TO0 00OOCHOBAHO PacyeToOM
penakcalnyy HalpsHKeHUH B LIMWIbKax U pe3boe.

Tabnuua 8.14
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Cranp n
Temnepatypa cpensl, °C

375 400 425 450 475 500 525 550 575 600 625
Yraepoaucras 0 0,5 1,0 1,5 2,5 4,0 - - - - -
Xpowmmucrasl, 0 0 0,5 1,0 1,5 2,5 4.0 6,0 - - -
XpOMOMOITNOIEHOBAS
XpomomonubdieHoBa- 0 0 0 0,5 1,0 1,5 2,5 4,0 6,0 - -
HajMeBas
AycTeHuTHas 0 0 0 0 0 0 0,5 1,0 1,5 2,0 4.0
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8.7.6. IlpoBepka yc/10BMii MPOYHOCTH B IINHJIbKAX

8.7.6.1. Hanpshxenue pacTshDKEHUS B IIIIUIBKAX MIPH 3aTATE ONpeaessseTcs mo Gopmyire

8.7.6.2. HampsbkeHHe pacTsDKCHHS B IIMHJIbKAX MPU THAPABINYECKOM HCIBITAHHU OMPEACISACTCS 0
¢bopmyne

8.7.6.3. HanpsikeHue B IIMUIBKaX B pabOYUX YCIOBHSX OMpPeNeNseTcs no GopMylie

s &L 4 ]
Os/t s/t
TEZdSZ

8.7.6.4. Ilpu HEBBIMOJIHEHUU OAHOI'O M3 YCIIOBHI MMPOYHOCTH PacyeT CIeAyeT MOBTOpUTh ¢ M. 8.7.4.3,
MOCJIC/IOBATEIBHO  YBEJIMUYMBAs YHCIO NIMAICK Z Ha BEIUYUHY Zz + 4 ¥ TpoBepsis YCIOBHS IO
nn. 8.7.6.1-8.7.6.3. OkoHYAaTEIbHOE YUCIIO MIIHIEK Z HE JOKHO MPEBBIIIATh 3HAYCHHE

z=zK ,
¢

rae K - KOO(hQUIMCHT, ONPE/CCHHBIi KOHOMHYECKMM DACYCTOM JUISl KOHKPETHBIX YCIIOBHIA
Nnpou3BojCTBa. [IpU OTCYTCTBHMH Takoro pacdera K3=1,07—1,12. Ecnu npu yucie mmuiex z=zK3 YCIIOBUA
MIPOYHOCTH HE BBIMIOJHAIOTCS, TO pacdyeT MOBTOpHUTh C¢ M. 8.7.1.6, mpuHAB Oonbliee 3HAYEHHWE AMaMETpa

HIITHJICK.

8.7.6.5. M3rubaromuii MOMEHT OT BHEIIHHX HArpy30K JOIyCKaeTCs 0€3 IMOMOJHUTEIBHBIX PacdeTOB,
€CIIM €T0 3HaUYEHHUE YAOBJIETBOPSIET YCIOBHIO:

F

A

M.<E.p g2 =
,<=—=zDd][o, ] zd’|o, |

—16

8.7.7. IlpeaBapuTebHbIH BbIOOP TONIMHBI TAPEJKHU (UIaHIA

8.7.7.1. IlpenBapuTenbHO TONIIMHA TapeiKu QIaHma BHIOMpaeTcS MCXOAS M3 OIBITa DKCILTyaTaluu
AHaJIOTHYHBIX (pJIAHIIEBBIX COETUHECHUH.

8.7.7.2. JIng OUEHKH TOJIIIMHBI Tapeikd (UiaHIa MOTYT OBITH MCIOJIb30BaHBI CIEIYIONIHE (OPMYIIBL.
st piraHIieB ¢ KOHMYECKUM MTePEX0I0M:
ecim npoussenenne pD<1100, To

h=s_;

f 2

eciu npousBenenne pD>1100, To Mpu IPUMEHEHUH TTPOKIIAIOYHOTO YIUTOTHEHHS

J \“H
hf:sz(noo) :

eciu ipousBenenne pD > 1100, To npu npuMeHEHHH MEMOPAHHOTO YIIOTHEHHS
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d 0,354
hfzsz(noo) '

MpumeyvaHue. KoncTpyknnu QraHIEBBIX COSTUHEHUI ¢ h <s, He PEKOMEH/YIOTCS K IPUMCHCHHIO 1

HE paCCMaTpUBAIOTCA.

g mtockux (praHmes, omopHOTro OypTa ¥ HAKHUMHOTO KOJIBIIA CIEAYeT IPHHSTD

hf:x DSI 9hf]:7\, DSI 5

rae 3=0,25(p/10+1).

8.8. O0ocHoBaHue BHIOPAHHBIX pa3MepoB (uiaHna

8.8.1. M3rub6aronue MOMeHTHI BO (pi1aHIaX

8.8.1.1. PacueTHble cxembl ¢iiaHIEB AaHbl HAa PUC. 8.3-8.6.
8.8.1.2. M3rubaromuiit MOMEHT OT YCHIIHS 00)KaTHs IPOKIIATKH OIpeesieTcs mo GopMmymam:
BO (praHIaX ¢ KOHUYECKUM MEPEXOJIOM U B IUTOCKHX (IIaHIIax

Md_F dl2’
rae F | - ycrine, KOTOpoe IPUHAMAETCS COTIIACHO M. 8.7.5.1, H;

12=0,5 (DS-Dm) - TUTEYO NEHCTBUS YCHINS MIPH 3aTATE, MM;

B HAXKUMHOM KOJIBIIC

M=F [,
D, +D
rae Z4=0,5(DS—1—2'£ ) ;
B OIIOPHOM OypTe
Md:Fdls’

rae 15=0,5(D f-Dm).
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ﬁ—”’%f L
Y
_BfD 2 LJ;
i /‘fﬁ T
o // Al
D,
D,
I
| H;,)
p IR iE

e

Puc. 8.3. Prancu ¢ KOHHYECKUM

MepeXoaoM
F,

! {F,
o | F+E+F,
D, L

é I& .

T
a,jﬁ s 4;T;

rir s
/s
{F,
D, {FLF,
D,
D,

Puc. 8.4. ®naKell ¢ HAKUMHBIM
KOJIBLIOM
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D,,

A
otn——eto]

D, i,

e

Puc. 8.5. diiaHeu ¢ MeMOpaHHBIM
VILTOTHCHHEM

>
% L
N\
»
=

D, il |
! 3
{F,
p, rlF

Puc. 8.6. [Tnockuit duanely

8.8.1.3. M3rubarommuii MOMEHT OT YCHJIWH, ACUCTBYIOIHUX B pabOUYeM COCTOSHUH, OMPEICISICTCS TI0
hopmynam:
BO (pIIaHIaX ¢ KOHWYECKUM IIEPEXO0JIOM U B TUIOCKUX (hIaHIIaX ¢ MPOKIAJ0YHBIM YINIOTHEHUEM

M=FIl+FI[+F]1,
p 11l 22 733

D? .
rac Fl = T p - yCI/IHHe OT ACUCTBUS NABJICHUS BHyTpI/I KOpl‘cha, H;

ll:O,S[DC—(D~I—s1)] - IIe4o AeicTBus ycunus F 1> MM;
F - ycunue, KOTOPOE PHHMMACTCS COTTIACHO I, 8.7.5.2, H;

[, - miedo neicTBust yeunus F, KOTOpoe NPUHUMAETCSL COTIACHO M. 8.8.1.2, mm;

(22 . .
F,= Z ( D, =D ) P - ycwime OT NEeUCTBHS IaBIICHUS HA BHYTPESHHUN yJacTOK Tapenku (ianma, H;

+
£=0,5 (D - - ) - IJICYO JEHCTBUS YCHITUS Fs’ MM;

BO (yiaHI[aX ¢ MEMOPaHHBIM YINIOTHEHUEM
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M=F|[+F [,
p 11 48

T (2 2 o N
rne Fy= 7 (DOm -D ) P - yCwiue OT JICHCTBHS JaBJICHUS HAa BHYTPCHHUH Y4acTOK Tapeiiku (lIaHIa
memOpans, H;

D+D,
k=0,5\ D,— > - TUIEYO JEHUCTBUS yCUITHS F4, MM;

B HAXKUMHOM KOJIBIIC

M =(F +F +F )l ;
p V1 2 34

B OITOPHOM KOJIBIIE

M=FIl+F[+F]1,
p 16 25 737

B D+D,
rae 16=0,5(Df-D-s1), £L=0,5 D~ 5 .

8.8.1.4. Uzrubaromue MOMEHTBI M, Bo (aHnax, B HAKUMHOM KOJIBIIE i OTIOPHOM OYpTe OT JaBIICHHUS
THIPABIMYECKOTO HCIIBITAHKMS P, ONpEIENsoTCs mo Qopmymam M. 8.8.1.3. Ilpu stOoM B Qopmynax
onpezeneHus ycunuii F, F, F, BMECTO PaCYeTHOIO 1aBICHHs P OACTABIISCTCS JABICHHC THAPABIXYCCKOr0
MCIIBITAHUs p, yCHIME [ OT DACueTHOrO JABICHWA 3aMCHACTCA Ha yCWiue [ OT JaBJCHHs

TCHAPABINYECKOrO UCIBITAHKS, ONpeAessieMble coracHo M. 8.7.5.2.
8.8.2. OnpenesieHue HANPSIZKEHU I 0 PACYETHBIM CEYEeHUAM

8.8.2.1. MoMeHTHI CONPOTHBIICHUS (JIaHIAa C KOHUYECKUM TIEPEX00M OIIPEICISIFOTCS 110 POopMyiam:
JUIS ceueHust A-A

p2D2

WA=% (DD 24y, i3 +(D+s,) S§—16[G

il

g ceuenus B-B

2

2

p-D
Wy,=n (Df—D—2d0R)y2+0a25(D+Sl) 312_ 2 ecnu y<h ;
16[o,,,] . =

Sz__&
Z[Gf/t] p

3h, (ht ) +si(hy iy )+

W,=2n

22
+0,125(D+s,) o

1 6[0 , €CIIH y>hf;

f/tl ’
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(Sl +S2)hfh2+0,33h22(s2+251 )+O’5h./%(Df_D_2d0R)
(S1+S2)}5+(Df_D_2d0R)hf ;

rae V=

st ceuennst C-C

c

W=%(Df—2dm)h} .

Pacuer MMPpOU3BOAUTCA, CCIIN hf:SZ'

MpumevaHune. Ecnum B paccMaTprBaeMOM CEYEHHMH pACIlONOXKEH CBAapHOM IIOB, TO pacdeT
MPOU3BOJUTCS C BBEJCHUEM KO (HUITHEHTa IIPOYHOCTH CBAPHOTO IIBA HA U3rU0 COTIacHo pasaerny 4.

8.8.2.2. MomeHT conportuBiieHus mwiockoro”(1) ¢uanna onpenensercst no Gpopmyie

p2D2

W=% (DD 2dy, J2+(D+s,) sf—16[0

il

8.8.2.3. MoMeHT conpoTuBIeHHs (DIaHIa ¢ HAKUMHBIM KOJIBIIOM ONpeAeisieTcs Mo GopMyaam:
JUTSI OTIOPHOTO OypTa

2
w=%|(D D) +(D+s,) g2

16[0f/t] 2

I HAKUMHOT'O KOJIbIIa
w=2(D,-D 24 \h?
B 4( o OR) P

8.8.2.4. llna ¢naHueBBIX COSIWHEHHWH 3HAUYEHHE PEAYyLHUPOBAHHOTO AWAMETPAa OTBEPCTHUS CIEOYET
MIPUHUMATB!

a’ORIO,Sa’0 npu DyZSOO MM;
dOR:dO(l-O,OOIDy) npu Dy<500 MM.

8.8.2.5. Hampspkenue Bo ¢uiaHIax BO BCEX CEUCHUSIX onpeaessiercs no gopmyie
o=MIW,

rae M - usrubaroniuii MOMEHT I TpeX COCTOsHUH (uaHiieBoro coeaunenusi, H-mm; onpenensercs
cornacuo nn. 8.8.1.2-8.8.1.4;

W - MOMEHT CONPOTHBIICHHS, MM ; OIIPEIENIAeTCs B COOTBETCTBHH ¢ M. 8.8.2.1-8.8.2.3.
ITpoBepka HaNpsHKEHHUI TPOM3BOANTCS BO BCEX PACUSTHBIX CEUCHUSIX MPU BCEX BHIAX HATPYKCHHUSI.
8.8.2.6. [l Bcex ceueHmii M BCeX BUAOB HATPYKEHHSI JOJHKHO BBIMOIHATHCS YCIOBUE IIPOYHOCTH

Gﬁ[cf]-

JormyckaeTcs mpeBbIIeHNE pACY€THOTO HANIPSHKEHHS B CEUCHUAX HAJl IOIyCKaeMbIM Ha 5%.
8.8.2.7. Ins onTuMu3ayy pa3MepoB (hIIaHICB PEKOMEHTYETCS:
Ut (DTIAHIIEBOTO COEAMHEHUS C KOHMYECKUM IIEPEX0I0OM
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M3MCHHTH 3HAYCHHE S, B |/ c,/ [G f] pas, HO 5 JIOIKHO ObITh HE MeHee ueM 1,1 G > CCIIM PACUCTHbIC

HANPSOKCHHUsI MO0 CEUeHHIO A-A OTIMYAIOTCA OT JOMyckKaeMbix Oojiee yem Ha 5%. Pacuer (nanmeBoro
COCIMHCHUA IIPU HOBOM 3HAYCHUH S2 CIICay€T MOBTOPUTH HadYWHasA C II. 8.7.4.1 J10 BBITNIOJIHCHHA YCJIOBUSA

NPOYHOCTH;
M3MECHHTh 3HAYCHHE S, B |/ o/ [cs f] pa3 ¥ MOBTOPUTH pacueT HauuHas ¢ M. 8.7.4.1, eciau pacueTHbie

HanpsokeHus 1o cedyernto C-C oTIMYaloTes OT JOMyCKaeMbIX Ooliee yeM Ha 5%;

pa3, ¥ pacuerT Opv HOBOM 3HAYEHUU CJIEAYET MOBTOPUTH

2/3
M3MEHUTh 3HAYCHHE h2 B (GB/[G f] )

HayuHast ¢ M. 8.8.2.1 10 BBINOJHEHUs YCIOBHUS MPOYHOCTH, €CIM PACUCTHBIC HAMPSHKCHUs M0 ceueHuo B-B
OTJIMYAIOTCS OT JIOIYCKaeMBIX Ooiiee yeM Ha 5%.
ITo OKOHYaHHMK TIPOBEPKH BBIMOIHEHHS YCIOBHUS MPOYHOCTH HEOOXOIMMO TIPOBEPUTH YCIIOBHUS

Ecmm hz/(sz—s1)>5, TO pacueT (IIaHIa cleayeT MOBTOPUTh HaunHAas C 1. 8.7.4.1 npu 3HaYeHnn 5,=S,
th /5. Eciu b /(s -s )<2, TO pacyer duiaHua CleyeT OBTOPUTH HAYMHAs C 1. 8.8.2.1 npu 3HaYCHUH h =2(
5,75 )5

IUISL TUIOCKOTO (DJIaHIIEBOTO COETUHEHUS

YBEIUYHUTh 3HAUCHUE hf B |/ 6./ [c f] pas, Ipu 3TOM 2hf JIOJDKHO OBITh HE OoJiee ueM 3HaueHHUE
BBIPAKEHUS Df-D-2s1, €CIIM pacueTHbIC HANPSHKEHUS 110 CEUEHHIO0 A-A TPEBBIILIAIOT IOMycKaeMble Oosee 4eM
Ha 5%. Pacuer miockoro ¢aHua mpy HOBOM 3HAYCHWHM /i CIIEAYeT MOBTOPHTH HAYMHAS C I1. 8.8.2.2 no

BBIITOJTHEHUS YCIIOBHSI TPOYHOCTH.
Ecnu obecnieunTs BBINOJIHEHUE yCIOBUS 2/ fSD f—D—Zsl HE yJaeTcs, TO peKOMEHAyeTcsd NEPENTH Ha

(hraHe ¢ KOHMYECKUM ITEPEXOJIOM.
8.8.3. IIpoBepka TOMMUHBI Tapeaku (JIaHIEB MO NMpeaeJbLHOMY COCTOSIHUIO

8.8.3.1. Brrunciaenue BCIOMOTaTENbHBIX BEIUYNH:
JUTst (DIIAHIIEB C TPOKIJIAIOYHBIM YITIOTHEHHUEM

2
A=033 lé AN +0,7y == 2’;’
i o] lo/] a2

D+s, ;
1

m

C:1+_Di_2£ .
D-D-s, D, >

JJIsL (bHaHLIEB C KOHMYECKUM MEPEXOI0OM

D 2

pu y>1,0 B:2_Il % ;

npu y<1,0

02.09.2025 Cucrema TAPAHT 163



HopMbl pacyeTa Ha NPOYHOCTL CTaLMOHApPHBLIX KOTIOB M TpybonpoBoaoB napa v ropsidert sogbl P 10-249-98

D s s
npu y<1,0 B==-—|1+

Y
24 dozs 512
2h,

’Y: .
e D(SZ_SI) ’

JUTS TUTOCKUX (hITaHTICB

2
_ LS

2 g2

IUIs1 OTIOpHOTO OypTa

B (hopMyI1ax BEIYHCICHIS BCIIOMOTATeIbHBIX BEIMYHH A, vy, B 3amMeHuTs / > Ha 16, 12 Ha lS:

B Df—D

D;=D=s ~°

JJIL HAKHMHOI'O KOJIbIla

D,—D c
A=0,33Z# J_SL

D,-Dy—dy o] -

Ecnu mpu 3atsre mmuiek MCIONb3yeTCs THIPABINYECKOe WIHM JAPYroe yCTpoicTBO (06€3 mpuMeHeHHs
KPYTSILEr0o MOMEHTa), 00eCleUHBarollee Hale)KHbI KOHTPOJIb 32 YCUJIMEM 3aTiara, TO BMECTO JIOIyCKaeMoro
S

HanpsDKeHus! [ | B dopmyiy BbruucieHuss koddduipeHTa A MOJCTABISACTCS MaKCHMAIbHOE pacdeTHOE
HaNpsHKEHHE B MIMUIIbKaX, 0 KOTOPOMY BBIOpaH AUaMeTp IINUJIEK;

Ui (hIIaHIeB ¢ KOHMYECKUM TIePEX010M U MEMOpPAaHHBIM YIIJIOTHEHHEM

4=232 1,3D—°2”” 5 o7 Lston )| x
[o/] 2 dy,

Os

X (1_5) 1+JﬂL +O’2é
o.5(p+D,,)| h

Koadduuuenter B, Y, C onpenensitores mo ¢gopmynam i (IaHIEB ¢ KOHHYECKUM IMEPEXOAOM H
MIPOKJIaJOYHBIM YIUIOTHEHHEM.

8.8.3.2. Tommumna Tapenku (iaHna, onpenensieMas METOAOM NPEAeTIbHBIX HArPY30K, paBHA

Ecmi A<B, To mpunumaetcst h, =h, .
TonmyHa HAKKMHOTO KOJIbIIA, ONpeielisieMas METOJIOM TPe/IebHBIX Harpy30K, paBHa

\,\;F‘
Il
INW
Al

8.8.3.3. Bo Bcex cirydasix OKOHYaTeIbHas TONIIAHA TapesKu (IaHIa T0JDKHA OBITh HE MEHEE TOJIIIHHBI
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TapeJIKy, ONPEACIICHHON PacyeTOM I10 IPEACIbHOMY COCTOSHUIO (cM. M. 8.8.3.2).
st onTuMu3anmE pa3MepoB GIaHIa MPOU3BOAUTCS MPOBEPKA PAHEE MONYICHHOU TOJITUHBI TAPEIIKH
(hrramIta COMOCTABNCHUEM 3HAYCHUS /i, C OKOHYATETBHBIM 3HAYCHUEM /1, PACCIUTAHHEIM B COOTBETCTBUH C

n. 8.8.2.6:
L=hy/hy .

ITpu L<1,03 1 nanbpHEHIero pacuera NPMHUMAETCS PaHEE MOTYYEHHOE 3HAYCHUE TOJIIMHBI TApEIIKU
(hnanma, paBHoe £ - Ecmu 1>1,03, To pacyer cieayeT NOBTOPUTh HaunHas ¢ M. 8.7.4.1 npu 3HaueHUH 1,05s2
Uit (hJIaHIEB ¢ KOHWYECKMM IIEPEX00M M HauyuHas ¢ M. 8.8.2.2 npu 3HaYCHUH h., paBHOM h,, IS TIIOCKAX

(bnannes 10 Tex nop, noka He OyzaeT nomydeno L<1,03.
8.9. [IpoBepka NMPOYHOCTH MIMAJIEK HA PACTSKEHUE U U3TUO

8.9.1. Yron noBopoTa (hnaHma ¢ KOHUYECKHM TEepeXOA0M IO ACHCTBUEM BHYTPEHHETO NABJICHUS U

ycniiyd CO CTOPOHBI HIMHJICK
3

hy 518
B 544M S t8 D+S1
- E. 3
Y h, D, 5+, s
N+ —L —
(14650 555 ) €D |/ Dy,

rme M - MakCHUMajbHBIM H3rubarouuii MoMeHT (ompeneneHHbld B M. 8.8.) mpu Temmepatype
THJIpaBIYecKoro uenbitanus, npu 20°C u paboueit Temneparype.
YT01 MoBOpOTa MIOCKOTO (hIaHIa ONPEASISICTCS M0 ITOH ke (GopMyJIe ¢ 3aMEHOI CyMMBI s ts Ha 2s

8.9.2. HampspkeHre B INHIbKaxX OT H3ruba ¢uiaHma

_ 4Eo
GSB - th

OxoHYaTeNbHbIE 3HAYCHHS afS ¥ h_TIPUHUMAIOTCS B COOTBETCTBHH C M1 8.7.6 u8.8.3.

8.9.3. st mpoBepKH YCIOBHS MPOYHOCTH OIMPEACIACTCS CYMMAapHOE TPUBEICHHOE HANPSDKCHHE OT
pacTsbkeHus (onpezeneHHoe B M. 8.7) u nu3ruda

=~ +
G5 Ops O’6GSB’
KOTOPOE COIOCTABIIACTCA C TOITYCKAa€MbIM HAIIPSXKCHUEM

Gsfla3[ﬁs]'
8.10. BriGop pa3mMepoB 1 pacueT MeMOpaHbI

8.10.1. Ucxonuple qaHHbIE
Hnuna (umpuHa) MeMOpaHbl TPUHUMAETCS PABHOM

b,=0,5(D, -D)-10.
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TommuHa MeMOpaHbI (s4)A MIPHHUMAETCS] B COOTBETCTBUH C PEKOMEHYEMbIM PAIOM pa3mepos 4, 5, 6
7,8, 10 mm*(2).

Hepacuernsie pasmepsl (iaHiia, 0OeCeUnBarONIIe BO3MOKHOCTh YIUIOTHEHUS MeMOpaH (TIpuBapka ee
K (QaHIly ¥ cBapka MeMOpaH MexIy co0oii), peKOMEHAyeTC S MPUHUMATE CIICAYIOIUMHU: Yol ckoca (iaHna g
1=9°, BBICOTA BBICTYyTIA (IIaHIIa h3=10 MM.

MeMOpaHb! JT0JDKHBI H3TOTOBJIATHCS M3 JINCTA KOHCTPYKIMOHHOHN cramu Mapku 20K mo TOCT 5520.
KoHcTpyKItist MeMOpaHHOTO YIJIOTHEHHS TpecTaBieHa Ha puc. 8.7.

PacyeTHas

\L& TOYKa
(I
TR

Puc. 8.7

8.10.2. Beruncnenne BCIOMOTAaTENBHBIX BETNUNH

54
3+421==
_5 by

b, o\
1+1,07= | +3,12
b,

2 2
2(1+107—)—3 12( )+i(1+1,07i)
5 b, b, | b, b,
b, ] :
[(1+107F)+3 12(;“) I(1+1,07;‘;)

& I-“
N —
[\S}

=05

0,5 Sy 1 Sy
= 1+1,07— J1+—1+1,07—
s ( b4) 5 ( b4)

b

4 4

8.10.3. HanpsikeHre OT BHYTPEHHETO JaBJIEHUS

2
., E 1 Dj,  2h+20
omp E 4z dz s
0s p, ”1’07?4
A

2uptp,
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8.10.4. HanpsixeHne 0T IOBOPOTA M pacKphITHA (hiaHIa

GOma

B DS_DOm i
=E0 _2b4 MA+(MA_“a)_“a1’O7 b,

8.10.5. CymmapHoOe HanpshDKkeHHe B MeMOpaHe
= + .
Oom GOmp GOma

3amaBasch 3HAUEHUSIMH OTHOIIEHUS S4/b4 o1 0,2 1o 0,1 c uateppanom 0,01 11 KaxaOro U3 3HAYCHUI
TonuHBl MeMOpanbl (cM. M. 8.10.1), cneayer HAWTH MUHUMATBHOE 3HAUCHHUE HAMPSHKCHHUS Gy, KOTOpOE H
OTIPEIICITAT ONTUMATBHYIO TOJNIIUHY MEMOpaHBI s,

8.10.6. [lns yriuepoaucThIX cTajeil pacdeTHOE YHCIIO IIUKIOB MeMOpaHkI onpenesseTcs mo hopmyre

N=6,010"c," .

Hukimom HarpyxeHuss MEMOpPaHbI CIIEyeT CUUTATh ITyCK-OCTAHOB COCY/Ia, THAPAaBINIECKOE UCTIHITAHHE
1 MO0YI0 pasrpy3Ky C MOCIETYIOIIUM HarpyKeHHEeM, €CITd MPH 3TOM BeIWYWHA JaBIICHUS CHIDKaeTcs Oojee
yeM Ha 30% 1O CpaBHEHUIO C BEIMYMHOMN pabovero JaBIICHUsI.

[Ipy HEOOXOAMMOCTH BBIIIOJIHEHUS YTOYHEHHOTO pacyera CIeAyeT ONPEACHSATh HANPSKCHHS 10
KOXJIOMY M3 YKa3aHHBIX TpPEX BHUIOB IIMKJIOB HArpykeHus. JlomycTHMoOe 4YHCIO ITUKIOB Ka)XIOro BHAA
Harpy>eHHUsI MOXET ObITh YCTAHOBJICHO IO MPUHIIUITY TUHEHHOTO CyMMUPOBAHUSI MTOBPEKIAEMOCTH COTIACHO
pasgeny 5 Hopm. Hanpspkenune, npuseaentoe B M. 8.10.3, onpeaensieTcst TOIBKO 110 paCUETHOMY JaBJICHUIO B
pabounx yCIOBHUSX.

PacueTrHoe YHCIIO TMKJIOB COOTBETCTBYET MHUHUMAIBHOMY KOJHMYECTBY LHKIOB IO Pa3yILIOTHEHFS
MeMOpaHBI Ha OTHEIHLHOM ydYacTKe CBapHOTO IMBa (OmMpeneieHHOMY ¢ 3amacoM 10 1Mo 49uciay ITMKIOB) TIpH
COXpaHEHUH TUIOTHOCTH HA BCEM OCTAJILHOM IIEpUMETPE IIIBa.

Pa3ymioTHeHHE OTAENBFHOTO yYacTKa CBapHOTO IIBa MEMOpPAHBI yCTPaHIETCS CBApPKOH B COOTBETCTBHH
C MHCTPYKIHSAMH TPEIIPUATHI-U3TOTOBUTEIS.

Ecnu pacdyernoe uncno 1ukioB exuT B mpenenax 100-200, 3To 3HaYeHHE TOKHO OBITH CHEIHAEHO
3aHECEHO B MACIOPT COCY/a.

Bo Bcex ciydasx pacyeTHOE YHMCIIO IUKIOB JOKHO ObiTh He MeHee 100. Ilpu HEBO3MOXKHOCTH
00eCneunTh yKa3aHHOE YHCIO IIMKJIOB JO/DKHA OBITh MPUMEHEHA Jpyras KOHCTPYKIUS MEMOpPaHHOTO
YIUTOTHEHUSI.

9. MeToauka pacyeTa Ha POYHOCTH LHEJIbHOCBAPHBIX ra30MJIOTHBIX KOHCTPYKIMIi

9.1. OcHOBHBIE NOHATHS W ONPeaeTeHHS

9.1.1. llenpHOCBapHas ra3oruioTHas KOHCTpyKius (puc. 9.1) oOpa3oBaHa MeMOpaHHBIMH SKPaHAMH,
MPE/ICTABIIAIONINME CO0O0M CBapeHHBIE JPYT C IPYrOM IUIABHUKOBBIC TPYOBI HIIM TJIaJKHe TPYOBI C IIPOCTaBKaMU
(pvic. 9.2). KoHCTpYKIHS MOKET OBITh Kak ONEPTOH, TaK U MOJBECHOM U B COOTBETCTBHH C KOMIIOHOBKOM KOTJIA
umerts I1-, T-, [-00pa3nyro nnu OareHHy0 KOHQUTYpaLHIO.

[on TepmunoM "opeOpeHHas TpyOa" B AajbHEHIIEM MOHUMAETCs IMOO0 TIIaBHUKOBAs TpyOa, T.e. TpyOa,
H3TOTOBJICHHAS! METAJUTYPIrHYECKHM CIIOCOOOM BMECTE C IJIaBHUKAaMH Kak eTUHOE 1eJoe, T00 riaakas Tpyoa c
MIPUBapeHHBIMH K HEll peOpamu.

VYcnoBHbIe 0003HaYCHUS MTpeACTaBiIeHbl B Ta0M. 9.1.

9.2. O01mMe MoJIOKEeHNA

9.2.1. B ocHOBy pacyeTa MOJIOKEH MPHUHIMII OIEHKH MPOYHOCTH KOHCTPYKIMHU TIO HECyIlen
CIOCOOHOCTH, KOTOpas OmpeeNseTcs MpeAeTbHBIM COCTOSHHEM Tepexoaa Hanbojiee HarpyXKeHHOTO CEYeHUs
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U3 YHOPYyroro COCTOSIHUS B IUIacTUdeckoe. IIpu 3TOM HalpspKEHHOE COCTOSIHUE OIIPENENSieTCS MO0 THIIOTE3€
Tpecka-Cen-Benana HanOOIbIIMMHU KacaTeNbHBIMH HANPSHKCHUAMU. XapaKTEPUCTHKH IUIACTHYHOCTH CTaJeH,
IIPUMEHSEMBIX IPU H3TOTOBJICHUH OPEOPEHHBIX TPyO, IMO3BOJAIOT IPOBOAUTH OLIEHKY IIPOYHOCTH IO
YIPYTOILUTACTUYECKUM HANPSKEHUSIM, T.€. BBITOJIHATBH pacydeT 10 YIIPYrol CXeMe.

OObIYHO TOA pacyeToOM Ha MPOYHOCTh MOHMMAETCS MOBEPOYHBIA PAcydeT, CIY)KAIIMH ISl IPOBEPKU
BBINOJHEHUS YCIOBHI IPOYHOCTH IIPH 33JaHHBIX OCHOBHBIX pa3Mepax KOHCTPYKIMH U paCUETHBIX HArpy3Kax.

9.2.2. ]Jlomyckaercs HCIOJIB30BAHHE JPYTUX METOJOB pacueTa Ha IPOYHOCTb LIEIBHOCBAPHBIX
MeMOpaHHBIX KOHCTPYKIHUH MPH YCIOBUH COTJIACOBaHUS METOAA pacuera ¢ pa3paboTYMKOM U MPU 00ecIIeUeHUH
HOPMaTHBHBIX 3aI1acOB POYHOCTH.

%

[
T D

a

—F ATy S \
e

N e e e e e e e e e e e e e e e e e e e e e e e o i e ———— - ——— -~ -

N e e e e e e e e o e e e - - —— — — —

]
=N

N
I~
i

« pErs

Puc. 9.1: 7 — XecTkuii JUCK KapKaca; 2 — TapeJib4aThble PYXKUHEL,

3 — xpeGroBast Gaka; 4 — MOJABECKU; 5 — MOTOJIOK KOT/a; 6 — (ecToH;
7 — mosica XeCTKOCTH; & — ILIOIIaxKa OOCAYKUBaHUS; 9 — Hepexo HbIH
razoxon; /0 — KOHBeKTHBHasl 1iaxTa; I/ — TpyObl BepTUKaJIbHbIE;

12 — ropenku; 13 — KojioHHa KapKaca; /4 — XoJoAHas BOPOHKA
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it

9.
AR R O S N T N

Puc. 9.2:  — MeMGpPaHHBIii 3KpaH U3 M1aBHUKOBBIX TPY6; 6 — McMOGPaHHBIH
9KpaH U3 rNajiKuX TpyO; 6 — cXCMa IIPUIIOXKCHHS YCHIIH H MOMEHTOB K

opeOpcHHOMN Tpybe

Tabnuua 9.1
CuMBoOI HanmenoBanue Ennnuna
HU3MepEeHHsI
1 2 3
da HapyxHs1it muamerp TpyOsI MM
d BuyTpennuii tuamerp TpyOsI MM
] HoMuHanbHas TONIIMHA CTEHKH OPeOPEHHOM TPyOBI MM
t at [ar opeOpeHHO# TPYOBI MM
h BricoTa pebpa MM
s 1 Tomnmmaa pebpa B KopHE MM
s 2 Tonmuaa pebpa B BepIInHe MM
ncu = arcsins_1/d a | Yron pan
Oera OTHOILIEHHE HAPYKHOTO JHUaMeTpa TPyObl K BHyTPECHHEMY
2A [Inpuna hbpoHTOBOTO (3aTHETO) SKpaHa MM
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2B upuna GpoHTOBOTO 3KpaHa MM
2L Paccrosinue Mexny noscamMu *KeCcTKOCTH MM
x=(A; B) Pacuernas mmpuHa skpaHa MM
q(l)_ L,q(2) L BocnpuHATEI TENIOBON TOTOK NPU OJHOCTOPOHHEM U Bt/m2
JIByXCTOPOHHEM 00O0TPEBax 3KpaHa
anpda _t Koaddunuent muHEHHOTO paciupeHus Ipy pacueTHON TeMIepaType 1/°C
namoaa_t Koa¢ddummenT TermnonpoBogHOCTH MPH pacueTHON TeMIeparype Bt/(Mm x K)
anpda_2 Koaddumuent rermmoornaun B1/(Mm x K)
at Koa¢ddumment remneparyponpoBoIHOCTH IPU paCUETHOM MM2/c
TeMreparype
T 1(i=1-6) TemmepaTypa B pacdeTHOW TOUKE °C
t m TemmnepaTypa cpensl °C
MIO Koaddumment ITyaccona
E t Mopayns ynpyroctu npu pacyeTHOM TeMIiepaType MlIla
p BHyTpeHHee naBneHue B TpyOax Mlla
p a Benmnunna aBapuitHOTO pa3peKeHHS B TOIKE (Ta30X071¢C) Mlla
p.T PacueTHoe naBneHue B TONKe (Ta30X0/€) IPH XJIOMKE MlIla
X, Y, Z [IpssMOyTOJIBHBIE KOOPAUHATHI
1, u [onsipHBIE KOOPAUHATHI
P x,P y Pz Ycwnus Ha opeGpeHHyto TpyOy, AelcTByomue o ocsiMm X, Y, Z H
P Xpy [Toronnsle ycunus Ha peOpa opeOpeHHOH TpyOsI 1o ocaMm X, Y Hx MM
M zy,M xy [ToronHsle 3rudaroe MOMEHTHI B MEMOPAHHOW CTEHKE, OTHECEHHBIC H
K €JIMHUILIE JITUHBI
Q [Tonepeunas cuma, cuia cIBUTa H
CcUrmMa_m O06ue MeMOpaHHbIe HAPSHKEHUS MlIla
curma_mL JloxanpHbpIe MEMOpaHHBIE HATIPSHKEHUS Mlla
curma_b OO0ure u3rnOHbple HANPSHKEHUS Mlla
curma_b OO6m1rie n3rnOHbIe HANPSHKEHUSI Mlla
curma_bL JloxanbHbIe M3rUOHBIE HATIPSKEHUS Mlla
[curma] Jomyckaemble HaPSKEHUA MIla
curma 1, curma 2, | ['maBHBIE HAPsHKEHUS MlIla
curma_3
curma_¢u OKpy>KHBbIE HaNPSKEHUS MIIa
CUrMa_z OceBble HANPSKEHUS Mlla
curma_r PanuansHbie HATIpsHKEHUS MIIa
curma_X ITonepeuHble HanpsKEHUS Mlla
Tay ¢umz,tay xz | KacaTenpHble HaIpsHKeHHUS Mlla
curMa e OKBHUBaJICHTHBIE HANIPSKEHUS Mlla
curMa_sm Hanpspkenust cMsiTust MlIla
Tay Sr Hampsxenus cpesa Mlla
[N] Jlomyckaemoe 9uCIIo IUKIIOB
[curma_al Honyckaemasi aMIUIUTyAa HaNpsKEHUI Mlla
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FIRT =R Koa¢hpuumeHTs! MpoYyHOCTH CBApHBIX COCHMHEHUIT
ra'l .
Bi=—2-2 Kpurepwuii bro
2PA,
"Puc. 102.
®opmyima 3"

9.2.3. IlocsienoBaTEJHLHOCTH BHINOJHEHHUS] PACYeTOB HA MPOYHOCTh

Pacuer Ha mpo4HOCTP MEMOpPAaHHBIX KOHCTPYKIHI BBIIONHAETCS MOCTE BHIOOpAa OCHOBHBIX Pa3MEpOB.
Ucxons u3 ciokuBLICHCS NMPAKTUKH MPOCKTUPOBAHUS W PACUYETOB KOTJIOB, a TaKXKe HM3-3a HEOOXOAWMOCTH
MOCJIeI0BAaTEIbHOTO yueTa OCHOBHBIX BHJIOB HArpy30K, ONPEeIONNX Ha/leKHOCTh IKCILIyaTallii, B OCHOBY
METOJIMKH TIOJIOKEH MPUHIUI pa3fefieHus] TOBEPOYHOr0 pacueTa MPOYHOCTH MEMOpPaHHBIX KOHCTPYKIHUI Ha
JIBa DTala: pacyeT Ha CTaTHYECKYIO IPOYHOCTh M pacueT Ha MUKIMYECKYIO IPOYHOCTb.

Juig omepThIx MeMOpaHHBIX KOHCTPYKITUI BBITIOMHAETCS pacyeT Ha yCTOMIUBOCTb.

BrimonHseTcs pacder Ha CTATUYECKYHO NMPOYHOCTH OT BO3JEHCTBUS MEXaHWYECKUX HArpy3okK, NpHYeM
Ha 3TOM JTalle JOJDKHBI OBITh YUYTEHBl HE TOJBKO CTaTHYECKHE HArpy3Kd, HO U MaKCHUMaJjbHbIE 3HAUYCHUS
Harpy30K OT XJIOIIKA, aBapHUHHOTO Pa3peXeHUs] M CEHCMHKH, OIHOPAa30BOE BO3JCHCTBHE KOTOPBIX MOJKET
MPUBECTH K HEAOMYCTHMBIM IIACTUYECKUM JAedopmanusM WIM K pa3pylICHHI0O BCed MeMOpaHHOM
KOHCTPYKIUH.

B pesynbraTe pacyera onpenensioTcs yCIOBHO-YIIPyTue MEMOpaHHbIe HAaNPsDKEHUSI B CTEHKax TpyO H B
pebpax (mpocTaBKax), a Takke HM3THOHBbIE HaNpsDKEHHS, YCJIOBHO NMPHBEACHHBIE K MEMOpPaHHBIM, C Y4ETOM
COOTHOUIEHHS MEXJy YOPYTMM M IUTACTMYECKUM MOMEHTOM COIPOTHBIIEHHS M TPOU3BOJIUTCS IPOBEpKa
YCJIOBHI TIPOYHOCTH JUIS PaCUSTHBIX cedenuii 1-2, 3-4, 5-6 opeOpenHbIx TpyO (cMm. puc. 9.2).

Pacyer Ha UMKIMYECKYI0 NPOYHOCTH MpEAHA3HA4YeH U1 OLEHKH YCTAJOCTHOM MPOYHOCTH MpHU
MEXaHWYEeCKMX ¢ TEeMIIEpaTypHbIX BO3JIEHCTBHAX. B pesynprare pacuera ONPEeAESIOTCS aMIUIATYIBI
3HAKOIEPEMEHHBIX YCIOBHO-YNPYTHX HANpsDKEHHH B pacueTHhIX Toukax 1, 2, 3, 4 m 5 (cm. puc. 9.2)
opeOpeHHBIX TPyO M IPOM3BOAMTCS IIPOBEPKA YCJIOBMH NPOYHOCTH. Ha OCHOBaHMM NHOBEPOYHOrO pacuera
OIIpeneNsieTcs PacuyeTHhI pecypc MEMOpaHHBIX IOBEPXHOCTEHl HarpeBa KOTJa B COOTBETCTBHM C 3aJlaHHBIM
YHCJIOM ITyCKOB M3 XOJIOAHOI'O M Topsidero coctostHuid. Ilpu nmpoBeaeHun MoBEpOYHOro pacuyeTa Ha MPOYHOCTb
MeMOpaHHBIX 3KPaHOB HEOOXOOMMO YYUTHIBATh JOIYCKU HA M3TOTOBJIEHHUE, a TAKXKE YTOHECHHE CTEHOK TPyO OT
KOPPO3HOHHO-3PO3HOHHOTO W3HOCA U BIMSHUE BHYTPEHHUX OTIOXKEHHUH B TpyOax.

9.2.4. PacuyeTHble pe:KUMBI

OCHOBHBIM pacueTHBIM pEKHMOM IIpU OILIEHKE CTaTWYeckod mpouyHocTH (3Tam 1) sBisercs
CTallMOHAPHBIN PEXKUM MPH HOMUHAIILHOHN MPOU3BOIUTEIBHOCTH U MTapaMeTpax rnapa KoTJia.

JomonHuTenbHbIe peXXUMBL: paboTa MPH MOBBIIEHHON TETUIONPOU3BOAUTENbHOCTH KoTia A0 110%, ¢
BBIKITIOUEHHBIMH TOJIOTpeBaTessIMU Beicokoro nasienus (I1BJ]), Ha ckonb3siieM JTaBiIeHu .

PacueTHpIMM peXMMaMM NPH OLEHKE LUKJINYECKOW MPOYHOCTU (3Tam 2) SIBIAIOTCS HECTallMOHApHBIE
PEXUMBI, BBI3BaHHBIC LUKJINYECKUMH M3MEHEHHSMH PACUETHBIX [ApaMETPOB B NEpUO pabOThl KOTIA, B TOM
YHciIe MyCKaMH U3 XOJIOIHOTO, TOPSIYEro U IPOMEXKYTOUHBIX COCTOSIHUIM M OCTAaHOBaMH, BKJIIOYAsl aBapUiTHbIE.

9.2.5. PacyeTHbIe 30HbBI H Y3JIbI

PacueTHpIMH 30HamMH SBISIIOTCA HaubOoliee HANPSDKEHHBIE 30HBI TOMKU (Ta30X0Ja): 30HBI CTHIKOBBIX
CBAapHBIX COEIUHEHUN, pa3beMbl 3KPAHOB, COIPSDKEHUS IIaHEJIEW C pa3sHOM TEMIEpAaTypod Cpenbl, MecTa
pAacIONIOKEeHNsT U pa3Mepbl OTBEPCTHUH TOJ TOPENKH, JIa3bl, CMOTPOBBIE JIIOUKH, OOAYBOYHBIC anaparbl, 30HbI
OTIOPHBIX U MOAKPEIUISIONINX 3J€MEHTOB (BKJIIOYas aHTHCEHCMHUYECKHE), MECTa PacIlONOKEeHHs MOJBECOK, a
TaKXKe IPyTre KOHCTPYKTHBHBIE OCOOEHHOCTH.

[IpoBepke mojuiexar ced4eHHs C HaWOOJBIIMMHU BECOBBIMH HAarpy3kaMu: BEpXHHH SPYC TOPEJIOK,
pa3beMbl IKPaHOB, MECTA KPEIUICHHS MOJBECOK, CEYEHUS] ¢ MAaKCUMAJIbHBIMU TEIJIOBBIMUA MOTOKAaMU, & TAKXKE
CEYCHMS] HA YPOBHSAX AaHTUCEHCMHYECKOTO pacKpeIUIEHUs KOTia. PacueTHble cedeHHs, Kak MpaBUio,
NPUHUMAIOTCA Ha YPOBHE NOsICA )KECTKOCTH M MOCPEANHE MEXKIY MOsICaMU.

IIpu wucnonszoBannun 3OBM pacyer BBINONHAETCA I BCEH KOHCTPYKLMH C aBTOMATHUYECKUM
KOHTpOJIEM HaNpsDKEHHI B HauOoJiee Harpy>KEHHBIX dJIEMEHTaX U C MOCIEIYIOIIUM YTOYHEHHUEM Pe3ylbTaTOB
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JUTSL OT/I€TBHBIX 30H.
9.2.6. PacuyeTHbIe TeMnepaTypbl

Ha nepBoM sTame pacuera Ha NPOYHOCTH UL OPEOPEHHOM TPYObl BBOAATCS TPU PACUETHBIX CEUCHHS
(1-2, 3-4 u 5-6 Ha puc. 9.2). Ilox pacueTHOI TeMIepaTypoil B K&XKJIOM CEYCHUH CIEAyeT TOHUMAThH CPEAHIO0
TEeMIEpaTypy, 0 KOTOPOH OmpeenseTcs JOMyCKaeMoe HalpshKeHHE, a TaKXKe IPUHUMAIOTCS XapaKTePUCTUKH
Meramna g, £, ), o, 415 OpeOPEHHOM TPYOBI.

Ha BTOpoM 3Tame paccMaTpHBarOTCS HANpsDKEHHsI B pacdeTHBIX Toukax 1, 2, 3, 4 u 5 opeOpeHHOM
TpyOBbl (YKa3aHHBIX TpeX pacueTHBIX ceueHuil). Ilox pacueTHON Temmeparypoil B KaXIOHW TOYKE CIEdyeT
MIOHMMAaTh MakCUMAaJIbHYIO TEMIEPATypy B Ka)JIOM pacueTHOM IUKIE, IIPU KOTOPOH MPOMU3BOJUTCS pacueT Ha
LUKINYECKYIO IPOYHOCTb.

3HayeHMsI pAcCUETHBIX TEMIIepaTyp OMNPEIENAIOTCSd Ha OCHOBAaHMM TEIUIOBBIX pPAcyeTOB WM IO
pe3ysbTaTaM HCHBITAHUH C Y4eTOM TIOBBIMIEHUS 3THX TeMIepaTyp 3a CyYeT BHYTPEHHUX OTJIOXKEHHH B
MEXIPOMBIBOYHBIN TIEPUOI.

ITox momyctuMo# TeMmepaTypold MeTaia CleayeT MOHWMAaTh HanOOJbIee 3HAUCHHE TEMIIEPaTypHI,
U KOTOPOW AOMYCTUMO TTpUMEHEHHE B OpeOpeHHOH TpyOe JaHHON MapKu CTajH.

Jlnst Metaina TpyO morycTHMas TeMIiepatypa ycranosieHa B pasaene 1 Hopwm.

Jlnst Metainta pedpa (pocTaBKK) IOMyCTUMast TeMIleparypa ykaszana B Tabn. 9.2,

Ta6nwuua 9.2
Mapxku cranei BCt3crm, 10, 15, 20 12MX, 12XM 15XM 12X1MD
BC13mc
Temneparypa, °C 420 500 540 560 600

B cnyuae BrimonHeHHsS opeOpeHust BBAPKOW MPOCTABKH 3JIEKTPOAYTOBOM CBAPKOIl MM TOKaMHU BBICOKOM
YacTOTHI AOMYCKAETCsl KCIIOIB30BaHUE ISl TPYOBI M pedpa cTalu pa3HbIX MAapOK OJHOM TPYIIIHI.

9.2.7. PacueTHble HATPY3KH

9.2.7.1. llog pacueTHBIMH Harpy3kamH, JICHCTBYIOIIMMHA Ha OpeOpeHHyIo TpyOy, TOHHMAIOT
BHYTPEHHHE YCWIHA (CHJIBl I MOMEHTHI) B MEMOPaHHBIX dKpaHaX, BO3HUKAIOIINE B pe3ylibTaTe ACWCTBUS Ha
MEMOPaHHYIO KOHCTPYKITUIO CHIJIOBBIX U TEMIIEPATYPHBIX HATrPyXKaromuX (akTOpOB.

K ocHOBHBIM Harpy>xaromum (GpakTopam OTHOCATCS:

BHYTpEHHEE JaBlieHHE B TPyOax;

BECOBBIC HArpy3KH (C Y4eTOM NPUCOSANHEHHOTO 000PYAOBaHHUS);

U30BITOYHOE JABJICHUE WITH Pa3PEKEHUE B TOTIKE (ra30xo/ie);

TeMIepaTypHbIe BO3IEHCTBUSI.

Kpome yka3aHHBIX MOTYT IMETh MECTO JIOTIOTHUTENbHbIE Harpyxaromue (HakTopbl, BOSHUKAIOIINE MPH
HapyIIeHNH HOPMAJIBHBIX YCIOBUN IKCIUTyaTalliy M YYUTHIBaeMbIE OTAEIHHO: XJIOTIOK, aBapUIHOE pa3pekeHue,
BHOpaIus, BETep, CEHCMUIECKOE BO3ICHCTBHE.

B 3aBucuMocTH OT XapakTepa BO3IEHCTBHS W KOHCTPYKTHBHBIX OCOOEHHOCTEH pacueTHbIE Harpy3KH
MOIPa3AEISAIOTCS Ha O0Inne, MeHCTBYIONINE MO BCEMY MOIMEPEYHOMY CEYEeHHI0 M (WIIH) MO Bced IIIMHE TpyO
MeMOpaHHOW KOHCTPYKIIMH, ¥ Ha JIOKAJIbHBIE, IEHCTBYIONIIE HA OTPaHUYEHHOM yJacTKe.

HepaBHOoMepHOE pacripenienieHne TeMIepaTypsl 1Mo IDIONaqd MeMOPaHHOW KOHCTPYKIUU MPHBOIUT K
BO3HMKHOBEHHIO OOIIMX HArpy30K B IUIOCKOCTH 3KPaHOB, a TEMIEpPATypHBIA T'paAMeHT MEXAY J000BOW H
TBUIBHOM TIOBEPXHOCTSMH OJKpaHa - K BO3HHUKHOBEHHMIO OOIIMX HM3THOHBIX Harpy3ok. HepaBHoMepHOe
pacmpeelieHue TeMIepaTypsl MO CEYEHUIO OpeOpEeHHOH TpyOBbl MPUBOIUT K BO3HHKHOBEHHIO JIOKATBHBIX
Harpy3o0K B IJIOCKOCTH TPYOBI U JIOKAJBHBIX U3THOHBIX HAarpy30K.

B 3aBucuMOCTH OT XapakTepa U3MEHEHHs HarpyXaromux (GakTOpoB pacueTHhIE HATPY3KH MOTYT UMETh
CTaTUYECKUHN MJIM UUKIMYECKUN XapaKTep.

K cratngeckum OoTHOCATCS Harpy3KH, N3MEHEHHUS KOTOPBIX B MPOIIECCE IKCIUTyaTallii HE MPEBOCXOMIST
15% cpemHux 3HAYEHWH; K UKIMYECKUM OTHOCATCS HATPY3KH, pa3Max KoleOaHni KOTOphIX mpeBbimaeT 15%.

[Ipu moBepoYHOM pacueTe NMPUHUMAETCS TaKOe COYETaHHE OJHOBPEMEHHO NEHCTBYIONINX HArpy3oK,
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IIPY KOTOPOM BO3HUKAIOT HAaHOOJIBIINE CyMMapHbIC HAMPSHKCHUS.

9.2.7.2. B 3aBHCHMOCTH OT PabOTBI KOTJIA - TMOJ W30BITOYHBIM JdaBJICHHEM (HAIAyBOM) WU O]
paspeKEeHUEM - CJIEAyeT MPOBEPUThH MEMOPaHHYH KOHCTPYKIMIO Ha 3aJaHHOE H30BITOYHOE AaBIICHHE WIIH
paspexeHue. OTH pacueThl IPOBOAITCS Ui OCHOBHOTO PACUYETHOrO PEXKHMa MPH PACUCTHBIX TEMIIEPATypax,
COOTBETCTBYIOIINX HOMUHATBHOM TETIIOMPONU3BOIUTEIBHOCTH KOTJIA.

Ecnu Benmumna B Torke (razoxoxe) He 6omee 50-10™ MIla, To pacuer MeMOPaHHOH KOHCTPYKIMH HA
paspexeHue JOMyCcKaeTcs He TPOU3BOIUTb.

IIpu paboTe KOTIA MO Pa3pEKEHUEM pacUETHOE JABICHUE B TOMKE (ra30Xo0jie) MPUHUMAETCS KaK JUIs
XJIOTIKA.

[Ipu pabore KOTNIA MOA M3OBITOYHBIM JABICHUEM PACUETHOE JAaBIIEHUE B TOMKE (Ta30X0/1€) /Ul XJIOMKa
MIPUHUMAETCS YBEITHYSHHBIM 110 CPABHEHUIO C MAKCHUMaJIbHBIM pa0OYHM JAaBJICHUEM HA BEIHMYUHY, YKa3aHHYIO B
Tabn. 9.3.

Tabnuua 9.3
[TonepeuHoe ceueHue TONKMU WK razoxona 2Ax2B, M2 Pacuernoe naBnenue npu xiomnke p_1 x 10(-3), MIla
Menee 2 10
Ot 2 o 10 Ot 10 o 7
Ot 10 10 50 Or7pm05
Ot 50 mo 100 Or5m03
Cspimre 100 3

B 06oux cinyuasx mpoBepka IpOYHOCTH MEMOpPAHHON KOHCTPYKIIMH IPH XJIOMKE MTPOU3BOAUTCS Ha 0ase
pacyeTHOU TEMIIEPATyphl, PABHOU TEMITEpaType CPeIbl P HOMUHAIBLHOH TETLIOMPON3BOIUTEIIFHOCTH KOTJIA.

Benmnunna aBapuitHOTO pa3pe’KeHUS, BO3HHKAIONIETO B TOMKE (Ta30X0JI¢) NPH aBapUHOM OCTaHOBE
xotaa 300, 500, 800 1 1200 MBT B MOMEHT OTKJIIOUCHHS TOPEIIOK, IPUHUMAETCS PaBHOM:

JUIsl Ta30Ma3yTHBIX KOTJIOB pa:6,5- 10 MIla;

JUISL IBLIIEYTOJIBHBIX KOTIIOB pa=5,0' 107 MlITa.
9.3. HanpsizkeHust B MeMOpPaHHO# KOHCTPYKIMHU

9.3.1. Kinaccuguxkanus HanpsizkeHuit

Jlnst MeMOpaHHON KOHCTPYKIIMHU UCTIONB3YyeTCs IeKapToBas ciucteMa koopauHat X, Y, Z (em. puc. 9.1).
KommoHeHTs! HanpsbKeHHH 0003HAYAIOTCSI B COOTBETCTBUHU C MPUHSATHIMHA UHIIEKCAMH KOOPIUHATHBIX OCEH.

[Ipn mpoBeneHWM pacdyeToB Ha TMPOYHOCTH HCHOIB3YIOTCA KaTeropuu oO0mux (MeMOpaHHBIX H
M3TUOHBIX) W JIOKAJTBHBIX (MEMOpPaHHBIX W W3THOHBIX) HANPSHKEHHWH, T.€. COOTBETCTBEHHO HAIPKEHHUH,
pacIpeeNIeHHbIX 110 BCEMY CEYEHUIO 3KpaHa, ¥ HaNPsDKEHHUH, COCPEIOTOUEHHBIX B HEKOTOPOM OTrpaHMYCHHOU
30HE 3KpaHa U IEepepacHpeieionMXcs B ClIydae MEperpy3Kd Ha BHEIIHIOI €ro 00JacTh, OKPY’KalOIIyIo
JaHHYIO JOKAIbHYIO 30HY.

Ilon mMeMOpaHHBIMH TOHMMAIOTCS HANpPsDKEHHS B PAacCUuETHOM CEUYEHHMHM MEMOpPAaHHOH KOHCTPYKLUH,
PaBHOMEPHO pacnpeiesieHHbIe (CpeAHUE) TI0 TOJIIMHE CTEHKH OpeOpEHHON TPYOBI.

oz obuimu MeMOPaHHBIMH HANIPSOKCHUAME G TIOHHMMAIOTCS HATIPSDKCHHS, ICHCTBYIOLIME 110 BCEMY

CCUCHHUIO U (I/IJ'II/I) II0 BCEH BBICOTE M6M6paHHOF0 OKpaHa MW paBHBIC CPECAHUM HAIPAKCHUAM IO CCYCHUIO
MeM6paHHOﬁ KOHCTPYKIIUU. HaanMep, HaIlIps’KCHUS, BO3HUKAIOMUEC B YIUIY TOIKM OT XJIOIIKA, OTHOCATCA K
KaTeropuun O6H_II/IX, TaK KakK ﬂeﬁCTBYIOT 10 BCEH BEICOTE KOHCTPYKIUH,; HAIIPSIKCHUS, BOSBHUKAIOMIUC B pa3beMax
OKpPaHOB, OTHOCATCA K KaTCTOpHUUn O6H_[I/IX, TaK KakK HeﬁCTBYIOT 10 Bceit IIMPUHE DKpaHa.

HOIL JIOKaJIbHBIMH MCM6paHHBIMI/I HaIIpsKCHUAMUA o IMOHUMAIOTCA HAIIPAKCHUA, I[CI‘/'ICTByIOHII/Ie B

JOKaTbHOW O0JIAaCTH: B OJHOM WIIM HECKOJIBKMX OpEOPEHHBIX TpyOax WJIM Ha HEKOTOPOM OTrPaHUYCHHOM
y4acTKe MO JUTHHE TPYO0 MEMOPaHHOW KOHCTPYKUWU. JIOKAIBHBIMH CUMTAIOTCS HAIPSDKECHUS, BOSHUKAIOIINAE B
OpeOpeHHBIX TpyOaX, pACIIOIOKEHHBIX B 30HaX MPHJIOKCHHS JIOKAIBHBIX HArpy30K WM B 30HaX
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BO3HUKHOBCHHA MECTHBIX PCAKTHBHBIX YCHHHﬁ, a TaKiK€ B 30HaX HCPAaBHOMCPHOI'O I[eﬁCTBPIf[ MEXaHUYCCKNX
Harpy’karonmx (pakTopoB, €clii WX MaKCHUMajbHble (MUHMMAaJbHBIE) 3HAUYEHUS OTIUYAIOTCA OT CPEAHHX IO
BceMy cedeHHio Oosee deM Ha 15% (Ha OCHOBaHWHM TPAaKTUKH TPOBEAEHHUS pacueToB). Tak, Hampumep, K
KaTerOpUM JIOKATbHBIX OTHOCSTCS HANPSOIKCHWS, BOZHHKAIONIME B DKpaHAX B 30HE KPEIUICHHS IOJBECOK, B
paiioHax MPUBAPKH KOCHIHOK, TOSICOB YKECTKOCTH, OMOPHBIX JIEMEHTOB U JIp.

Mox n3rnGHEIME OOLIMMA G, ¥ JIOKATBHEIME G, HANPSDKCHHSIMU CIIS/yeT IIOHHMATh COOTBETCTBEHHO

HampspKeHHs, BOSHUKAIOIIME BO BCEM CEUCHHWH JKpaHa B pe3yiibTare oOmero u (Wid) JOKadbHOTO H3TH0A.
U3rubHple HampsDKEHHsT B pacCMaTpHBacMOM pAcueTHOM CEYCHHH OpEOpPEHHOW TPYyObl W3MEHSIOTCS OT
MaKCHUMAJIBHOTO MOJIOXKHUTEIBHOTO 3HAUCHHS 0 MUHUMATILHOTO OTPHIIATEILHOTO.

Pacyer HampsokeHM OT YCWIHMH JOJIDKEH MPOU3BOIUTHCA C Y4eTOM KOA((HUIMEHTOB MPOYHOCTH
CBApHBIX COCMHEHHI, KOTOPBIE MPUHUMAIOTCS coryiacHo M. 9.3.3.

9.3.2. Jlonyckaemble HANPSIZKEHU S

9.3.2.1. OCHOBHBIM JONYCKAa€MbIM HAINpPsHKEHHWEM, KOTOPOE HCIONb3YeTCs I OIEHKH MPOYHOCTH
TPYOBI [PH CTATHYCCKOM HATPY)KCHWH, SBISCTCS HOMUHANBHOE JOIYCKACMOE HANPSUKCHHE [g] ., 3HA4YCHHS

KOTOPOT'O MPUHUMAIOTCA 110 XapaKTepUCTUKAaM MPOYHOCTH C COOTBETCTBYIOIIUM 3aIlacoM MPOYHOCTH COTJIACHO
pasneny 2 Hopm.
9.3.2.2. Ilpu pacuere MeMOpaHHBIX CTEHOK, BBHITOJIHEHHBIX U3 TVIAJAKUX TPYO CO BCTaBKaMH M3 CTalld
Pa3HBIX MapoK, JIOMyCKaeMble HANPSKEHNS CIIeIyeT MPUHUMATh OT/IEIBHO IS TPYOBI U pedpa (MpoCTaBKH).
HomuHanpHBIE HOITyCKaeMble HaNpsDKeHHS IS pedpa (pOoCTaBKH) [(5]p IUISL PacdeTHOTO CpOKa

ciyx651 10° u npuaMMaroTcs no Tabn. 9.4,

Tabnuua 9.4
T cr, °C HoMmuHanbsHbIe fomycKkaeMble HanpsbKeHUs [curmal p nis ctaned, Mlla
BCt3cr, 20 0912C 12MX, 15XM 12X1MD
BC13mc 12XM
1 2 3 4 5 6 7
300 96,0 Tabn. 2.2 u 2.3 pazaena 2
320 90,0
340 85,0
350 82,0
360 79,0
380 74,0
400 68,0
420 62,0
450 62,0
460 55,0
470 48,0
480 41,0
490 35,0
500 28,0
530 54,0 56,0 81,0
540 44,0 45,0 73,0
550 34,0 35,0 66,0
560 26,0 27,0 59,0
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570 20,0 21,0 53,0
580 18,0 47,0
590 41,0
600 37,0
610 33,0
620 28,0

KoaddurmmenT 3amaca ycToHIuBOCTH n 1A pacyete MeMOpaHHOH KOHCTPYKIIMH Ha yCTONYNBOCTH 110

HKHAM KPUTHYECKUM HANpPsDKEHUSAM B MpeAesiaX YIpyroCTH clieAyeT MPUHUMATh paBHbIM 2,4 mis pabodmx
YCJIOBUH.

9.3.3. Koa¢puuueHTHI NPOYHOCTH CBAPHBIX COEIMHEHUI

Ha nepBom 3Tane moBepoyHOro pacuera npu ONpeesIeHNH HAPSKEHUH B PACUCTHBIX CeUeHHAX 3-4 U

5-6 opeOpeHHO# TpYOBI M B MONIEPEYHBIX CBAPHBIX MIBAX MPHHUMAIOTCS CIIEAYIOIIUE 3HaYCHUS KO3 (PUIIMEHTOB
TNPOYHOCTH CBAPHBIX COCMHEHNI ¢
w

s cranedt BCt3cn, BCt3me, 10, 20, 12XM, 12MX, 15XM, xpomoii:
MIpU ONIpEACNICHUN HANIPSDKEHUHM OT BHYTPEHHETO JaBJICHMUS, a TAKXKE YCUIUN PZ, Px, (pw=1;

IIpH OTpeieNICHNH HAMPSDKEHUH OT M3TH0Ar0IuX MOMEHTOB M, M, 0 =0,9;
zy Xy w

st ctaim 12X 1M®:
IIPH OTIpE/ICTICHUN HANPSDKEHWH OT BHYTPEHHETO JABIIEHUS, a TAaKXKe OT ycwuius P Ui pacdeTHBIX
V4

temrrepaTyp a0 510°C (szl’ IUIs pacueTHOU TemirepaTypsl 530°C u BhIIIe (Pw:O’7;

TIpU ONPEIEICHUH HAMPSDKCHUI OT ycunust P juist pacuetHoii Temneparypst g0 510°C ¢ =1,0, ms
pacuetHoii Temneparypsi 530°C u Beime o =0,8;

MIPU ONpEAETICHUN HANpPsDKEHUH OT W3rHOaroInX MOMEHTOB sz, Mxy IUISL paCYETHOM TeMIepaTyphbl
1o 510°C (Pw:0’9’ Ut pacueTHOM TeMieparypsl 530°C u Bele (Pw:O’6'

B unTepBane Temmeparyp mexay 510 u 530°C ko3 pHUIMEHTH TPOYHOCTH OMPEEIISIOTCS JTHHEHHON
HUHTEPIOJISILUEH MEKAY YKa3aHHBIMH 3HAUCHHUSIMU.
Ha Bropom sTame moBepouHoro pacyera Ko3(pUIMEHTb IPOYHOCTH ¢ ~CBAPHBIX COCAMHCHHIT IPH
w

OMpE/E/eHNH HANPAKCHUA ¢ (G ) B PACICTHBIX TOUKAX 3, 4 11 5 OpeOPEHHOM TPYOBI 1 MOMEPEUHBIX CBAPHBIX

[IBax MPUHAMAKOTCA coriacHo Tabn. 9.5.

Ta6nuua 9.5
Cranb bes ormycka ITocne ornycka
VYraepoaucras 0,8 1,0
TemnoycroiiuuBas 0,6 0,8

9.4. Bb100p OCHOBHBIX pa3MepoB

9.4.1. OpeOpennas Tpy0a

9.4.1.1. HomuHanpHast TOJIIIWHA CTEHKH OpeOPEHHOM TpyObl onpeaesieTcs coriaacHo paszaeny Hopm u3
3aJlaHHBIX 3HAYEHWH PAaCUETHOTO BHYTPEHHETO JaBJIEHUS M HOMMHAJIBHOIO JOIYCKaeMoro HampskeHus. B
KauecTBE HOMUHAJIBHOM TONIIMHBI CTEHKH MPUHUMAETCS MaKCUMaJIbHOE U3 JIBYX 3HAYEHHH, COOTBETCTBYIOLIUX
pacueTHbIM ceueHusiM 1-1 u 3-4 opeOpeHHol TpyObI.

9.4.1.2. Nonyctumas BeicoTa [h] pebpa (pocTaBKH) IpHU OJTHOCTOPOHHEM qL(l ) M IBYXCTOpOHHEM qL(z)
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oborpeBax dKpaHa JOJDKHA ONpEAeNsIThes mo Homorpamme (puc. 9.3). Ha deprexe NPUHATHI CIEIyIOIINE
0003HaYEHUS:

S - JUIs INTABHUKOBBIX TPYO;

*
ST= o
S, - JUIs TIaJKUX TPYO ¢ BBAPKOM MOJIOCHI;
1
1,3qL( ). NIPY OJIHOCTOPOHHEM 000TPEBE IKpaHa;
A (1)4,(2)
1,3\g, '+¢;”’) - npu AByXCTOpOHHEM 00OIpeBE IKpaHa.
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Puc. 9.3

9.4.2. Ilosica ;KeCTKOCTH

9.4.2.1. Iosica )KeCTKOCTH BOCIIPUHUMAIOT H3TUOHYIO HAIPY3KY, BOSHUKAIONIYIO B MEMOPAaHHOM JKpaHe
OT JIEHCTBUS M30BITOUYHOTO JABJICHUS WU Pa3peKEHUsS B TOMKE (Ta30X011e).

9.4.2.2. PacctosHue MEXIy MOsAcaMH >KeCTKOCTH 2L Mpu WX pacHoJIOXKEHHH MEpIeHIUKYISIPHO
HAIpPaBICHHUIO YKPaHHBIX TPYO MTOJHKHO MPUHUMATECS 110 HAMMEHBILIEMY M3 JIBYX 3HAYCHU:

B CEepeIMHE dKpaHa JJIsI PaCueTHOTO ceueHHsI 1-2 opeOpeHHOU TPYOBI
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20<¢,d,Y[o] —5,.)/ p*

B YTy TOIIKH (Ta30X0/a) AJIsl paCYETHOTO cedeHus 5-6 opeOpeHHOM TpyOs!

2L§é;2daylcl /p*

rae g, &, - Koo UIHMECHTEI, ONpesensieMble [0 PUC. 9.4u9.5;

_pd’
0,.= Wdts) CpezHee OKpY>KHOE HalpspKeHUE OT BHYTPEHHETo JlaBiieHus B Tpyoe, Mlla.

IMpoduie u pa3mepsl 6agoOK MOSCOB JKECTKOCTH ONPEACISIOTCS U3 YCIOBHS MPOYHOCTH JOIMYCTUMOTO
nporuba.
9.4.2.3. MakcuManbHble HM3rHOHBIC HANPSDKCHHS ¢, B Oaike XKECTKOCTH MEMOPaHHOro 9SKpaHa

OTIPECTSAIOTCS 110 POopMyIIe
M,
Gb ==
W,

rie Mb=pTx2L - MaKCUMAJIbHBIA W3rHOaroNii MOMEHT B Oalike NMpHU MIAPHUPHBIX CBS3SX B YTy
Tonku, H-MMm;
_2plL A£2+kB’
be 3 e+
MeXIy co0ol Oankax xecTKocTH), H-MM;

. 1,B
= A k03¢ purmeHt;

- MaKCHUMAaJIbHbIN H3FI/I6aIOILIHﬁ MOMCHT B 6aHI[a)KC (B KECTKO CBsA3aHHBIX

4
IA, IB - MOMEHT WHepIIMHU 0aloK XKEeCTKOCTH I10 MUpPHUHE 3KpaHa A u B, mm'.
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& 0,80,70,60,50,40,30,20,1 0 0,10,20,30,40,5 0,6 0,7 0,8 0,9 s,/s,
Puc. 9.5

Ilo YCJIOBUSAM ITPOYHOCTHU W3rHOHbIE HaIpsKCHUA TOJIKHBI OLITh:
TIPU HOPMAJTBHBIX YCITOBHUAX IKCIUTyaTaITH bel Mol

IIPY XJIOIIKE U aBApUHHOM Pa3pe’KEHUN Gb§2,2[0].

9.4.2.4. KacaTenbHble HaNPsHKCHUS B 0AJTKE )KECTKOCTH ONPEACISIIOTCS 10 (hopMyJie

QSm ax

TR

rae b - mmpuHa ceueHUs OATKH, MM.

Jus  aByTaBpOBBIX 0alloK JKECTKOCTH MAaKCHMAallbHBIE KacaTeNbHble HaMpsDKEHHS B CTEHKE
OTIPENIETISIOTCS 110 POopMyIIe

150 _blm+i)
b bmAbb)h

max

rae Q=2pTxL - monepeyHas cuna, H;
b - mumprHa MOJIKHU, MM;

hl - BBICOTA OQJIKU, MM;

h, - BHICOTA CTCHKH, MM;

1, - TOJIIIMHA CTCHKH, MM.

YcnoBre NPOYHOCTH IO KacaTeIbHBIM HAIPSKCHUSIM:

IIpH HOPMAJILHEIX yCIOBUAX dKcuryaTanmu 1<0,7[5];

IPH XJIONIKE U aBapMIHHOM paspekeHnn 1<[g].

Ecnm Ganka »eCTKOCTH HAaXOAWTCS MOJA W3OJSIIUEH, TO TeMIlepaTypa CTeHKH NPUHAMAeTCS PaBHOMN
TEMIIEPAType CPE/Ibl £ , @ €CIIH BBIHECCHA 33 M3OIIALIMIO, TO TEMIIEpaTypa CTCHKH NPHHIMAeTCst paBHOi 20°C.

02.09.2025 Cucrema TAPAHT 179



HopMbl pacyeTa Ha NPOYHOCTL CTaLMOHApPHBLIX KOTIOB M TpybonpoBoaoB napa v ropsidert sogbl P 10-249-98

9.4.2.5. MakcuManbHbIi OTHOCHTEIBHBIN IPOTHO wb/2x 0asky YKECTKOCTH IIPY IIAPHUPHBIX CBA3SIX B

YTJ1y TOIIKH HE JOJIKCH IMPCBBIIIATE:

prx'L

rae w,=0,42 F
b

B cnywsae ucmosnb3oBaHus OaHIa)keil NpoBEpKa BEIMYMHBI OTHOCHTEIBHOIO INPOruba MOXKET He
npousBoguThes. llpu npumeHeHunn OaHpakeld HEOOXOOUMO BBINOJHEHWE KOHCTPYKTHBHBIX pPELICHUH,
MIO3BOJIIOIIMX KOMIICHCHPOBATh PAa3HUIY TEMIIEPAaTYPHBIX paclIMpeHnii OalKku 1 MEMOPaHHOTO HKpaHa.

9.4.2.6. YcToWuMBOCTh TIOCKOH (OpMBI M3rHMda NBYTaBPOBBIX OAllOK JKECTKO OOecIeduBaeTcs Mpu

BBIITIOJIHCHU U yCHOBI/Iﬂ
LIEY LI
<

Kp 5
X2

rae PKp:pTxL - KpuTHUYEeCKO€E ycunue, H;
s 2b8+h,t
k 3

b - mmpuHa MOJIKH, MM;

t1 - CpeaHsIsl TOJIIUHA ITOJIKU, MM,

- FeOMCTpI/I‘{eCKHﬁ (baKTOp JKECTKOCTHU IIPHU YUCTOM KPYUCHUHU, MM,

h2 - BEICOTA CTEHKH, MM;
{ - TOJIIMHA CTCHKH, MM.
2

JIst KOTJIOB CBEPXKPHUTHUYECKOTO JABJICHHS IOIYCKAeTCs HCIIONb30BaHME ()epM B KauyecTBE IIOSICOB
KECTKOCTH. B 3TOM cilygae OTHOCHTENBHBIE MPOTHOBI IOSICOB KECTKOCTH M MaKCHMAaJIbHbIE HANpsHKEHUS B
JNIEMEHTaX OMNPENENISIOTCA PAacYeTHBIMU METOJAMH; KPOME TOro, TPOU3BOAMTCS ITPOBEPKA yCTOWYMBOCTH
CKaTBIX AJIEMEHTOB.

Pacnionarate momepeuHble CBapHbIE COCAMHEHHA TPyO MOA MOSCOM JKECTKOCTH HE JIOMYCKAeTCs.
PaccrosiHne Mexay CBapHBIM CTHIKOM MaHENed M CPeJIHUM CEUCHHEM I0ACa KECTKOCTH PEKOMEHIYEeTCS
npUHUMAaTh He MeHee 1 M. PaccTrosHue OT MOTOMOYHOTO SKpaHa WM MoJa 10 ONMMKaHIIero mosica >KeCTKOCTH
JNOJDKHO OBITH HE OOJbIIE PACCTOSHHUS MEXAY MOSCAaMH >KECTKOCTH, BBIYHCIEHHOTO MO TPUBEICHHBIM
dhopmynam.

9.4.2.7. PactaruBaromasi TOTOHHAs Harpy3ka OT H30BITOYHOTO [aBJIEHHS (XJIOMKAa), a TaKxke
CKAMAIOIIAs OT Pa3peKEHHsI MEPETAt0OTCs Ha SKPAHBI, IPU 3TOM JIOJKHO BBITIOJIHATHCS YCIOBUE

p =xp. <[p 1,55,
rae y - KodppuImenT, onpenensieMblii H3 ypaBHEHUS

pld,—s 0,36(d, —s
370,25+ {px][) -, (S )—1=0

HpI/IBe,Z[eHHOe TPAHCHCACHTHOC YPABHCHHUC PCIIACTCA MCETOAOM IOCJICAOBATCIBHOI'O HpI/I6J'II/I)K€HI/I$I

3aJaHUEM BCIIMYHNHBI [px] ; C MMOTPCUIHOCTBIO
e=[p,] ,~15yslo] 0,05,

rae yi - MUHUMAJIBHOC 3HAYCHUC IMOJIOKUTCIIBHOT'O KOPHA KBAAPATHOT'O YPAaBHCHUS IIPpU [px] P
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IlepBEIM TIPUOIIKEHUEM [Px]l, MOXET CIIYyXUTh 3HAUYCHUE [px], COOTBETCTBYIOIIEE PELICHUIO

=1
KBaJ[paTHOr0 ypaBHEeHUs 0e3 yuera BHyTpeHHero nasieHus (p = 0).

Ecmu ykazaHHOe ycioBHE HE BBINONHSETCS, TO TIOrOHHAs Harpys3ka JOJDKHa IepelaBaThCs Ha
CTATHBAIOIIYIO TT0JIOCY, HEOOXOANMOE CEUCHNE KOTOPOH OmpeernsieTcs o Gpopmyie

2xp.L
= b

ol

rae [G ] - HOMUHAJIBHOC AOITYCKA€MOC HAIIPSKECHUE JI1 CTAJIN ITOJIOCHI, MHa; MNPpUHUMACTCA COIIACHO
p

Tabn. 9.4 mpu pacueTHON TeMIeparype CTEHKH, paBHONW MaKCHMAITbHON TEMIIEpAType CpeIbl B IKpaHe.

9.4.2.8. B npsIMOTOYHBIX KOTJIaX MMEIOT MECTO Pa3BEpKH TEMIIEPATypP, BBI3BAHHBIE MHOTOXOJOBBIM
IBIOKEHHEM cpenbl. Pa3sHOCTH Temreparyp cpeabl B COCeIHUX TpyOax B JIFOOOM M3 PacUeTHBIX CEUSHHM
MeMOpaHHOW KOHCTPYKIIMH PETJIAMEHTHPYETCS] paCYeTOM CyMMAapHBIX HAIIPSKEHUH, ONPeIeNIIeMbIX TI0 dTarmy 2
MOBEPOYHOTO pacyeTa.

[Ipu BEIOOPE OCHOBHBIX pa3MEpPOB MPUHUMAETCSI, YTO YKa3aHHAsI Pa3HOCTh HE JOKHA IpeBbimaTh 70°C
MPU HOMUHAJIBHON TEIIONPOU3BOAUTENLHOCTH KOTiIa 1 90°C mpu TemIonpou3BoIuTeNbHOCTU OT 70% U HUXKeE.
PazHocTu TemmepaTyp, NpEBBIIIAIONINE MPHUBEICHHBIE 3HAUCHUS, JOJDKHBI OBITh OOOCHOBAaHBI PAacyeTOM Ha
UKINYECKYIO TPOYHOCTD, BEITIONHSICMBIM Ha Talle TEXHUUECKOTO MTPOCKTHPOBAHUSL.

9.5. TpeboBanust k 3Tany 1 NOBEPOYHOr0 pacyeTa Ha NPOYHOCTH

9.5.1. Onpenenstorcsi yCIOBHO-YNPYTHE HANPSKCHUS OT PACUETHBIX HATPY30K B PACUETHBIX CEYCHUSIX
CTeHKU TpyObI (ceuenus 1-2 u 3-4 na puc. 9.2) u pedpa (ceuenue 5-6). Pacuer mponu3BOAUTCS JJIsl OCHOBHOTO

pacueTHOTO pexuMa Ha pecypc 10° u.

9.5.2. Hanpsbkenus 1 BBIOPAHHBIX 30H KOHCTPYKIIMHA OIPEACISIOTCS B 3aBUCHMOCTH  OT
Harpy’karommux (akTopoB C ydeToM KOd(P(UIMEHTOB HEpaBHOMEPHOCTH M CYMMHUPYIOTCS MO OCHOBHBIM
HAarpaBJICHHUSIM:

JULsL TPYGBI - 110 OKPYKHOMY (p, 0CCBOMY Z 1 Pa/iHaibHOMY T;

1U1s pedpa - 1o nomnepeyHomMy X U 0ceBoMy Z.

9.5.3. 3HaueHus KOX(PPHUUHUEHTOB HEPABHOMEPHOCTH B KaXKAOM KOHKPETHOM Cciydae 3aBUCST OT
KOHCTPYKTHBHBIX ~ OCOOCHHOCTEH paccMaTpuMBacMbIX Y3JIOB W OINPENENsSIoTcS  PacyeTHBIMH MM
IKCIEPUMEHTATLHBIMA METOAaMHU.

KoadduimeHT HEpaBHOMEPHOCTH OCEBBIX HANPSIKEHUI OT JEHCTBUS HArPY30K OT MAacchl Ha KPOMKaXx
OTBEPCTHI TOPEIIOK B 9KPAHAX MOIIHBIX KOTJIOB IPUHMMACTCs paBHBM K =3,0.

KoadduuumeHT HepaBHOMEPHOCTH OCEBBIX HANPSHKCHUH OT ACHCTBHS HArpy30K OT MAacChl B pazbeme
9KpaHa MPHUHUMAETCS:
pu AByXcTyneHuaToi cxeme K =2,01;
H

IIpH TpexcTymneH4aroit cxeme K =1,5.
H

9.5.4. Tlo cyMMapHBIM HalpsKCHUSM B PACUETHBIX CEUYCHHUSIX OpeOpPEHHOW TpyObl ONpeAessiroTCs
TIIABHBIC HANIPAKCHUS G, G, Gy

9.5.5. dns pacueTHbIX cedeHnid 1-2 u 3-4 ¢ y4eToM paguanbHOrO HANPSDKEHUS g B TpyOe IiIaBHBIE
r

HaNpsDKEHUs! OTNPEEIIOTCS 10 (popMymam:
MIPY HAJIMYUH yCUIMH CIIBUTA

01=0,5[0(p+02+ I/ (G(P—GZ)2+4T(2PZ l ;
622055[6(;)4—02_» (G(P_GZ)Z—HH%ZI )

Gy Op

IIpY OTCYTCTBUM YCHUJIUH CIBUTa
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G,~0¢> 0, G, G;~ 0p M 69=>6,>0,
G,~ 0, 0, 0¢> 65~ 6 €M 6,269 >0 -

9.5.6. Ins pacyeTHOTO ceueHus 5-6 pedpa riiaBHble HAPSHKCHUS ONPEACIISIFOTCS 10 PopMyiam:
IIPY HATMYUU YCUIIMH CIIBUTa

6120,5[0x+0z+ I/ (GX_GZ)2+4T)2CZ ] ;
Gx+0z_b (GX_GZ)2+4T§ZI ;

6,=0,5

[IPH OTCYTCTBUH YCUIIUH CABUTA
6,6, 6,~6, 0,~0, €CIH g >¢ >0;
6,6, 6,70, 5,=c,, ec g >0>¢ .

9.5.7. DKBUBaJICHTHEIC HAIPSKCHU S Oy COMOCTABJISACMBIC C NOITYCKACMbIMU I1I0 COOTBCTCTBYIOH_Ief/i

KaTeropun HaHpH)KeHHfI, OMPEACIAIOTCA IO TJIABHBIM HAIPSKCHUSAM. I[J'IH Ka)K,Z[Oﬁ KaTeropuun HaHpH)KCHI/Iﬁ
CJICOYCT HaWTH HauOOIbIlIEe 3HAYCHHUE YKBHUBAJICHTHOTO HAIIPsPKCHUSA IPU BO3MOXXHBIX COUCTAHUAX M3THOHBIX
HaHp}I)KeHI/Iﬁ C Y4€TOM 3HAKOB!

G, 0, Oy

9.5.8. YcioBus MPOYHOCTH AJISl pACCMAaTPUBAEMOTO 3Tala pacyeTra B 3aBUCUMOCTH OT Harpy KaroIuX
(bakTopoB U pacueTHbIX ceueHuii 1-2, 3-4 u 5-6 opeOpeHHOI TPYyOBI pencTaBieHbl B Ta0. 9.6.

9.5.9. Ha xaxmoil CTaAMU OIIGHKH CTaTHYECKOl MPOYHOCTH B cooTBeTcTBMM ¢ Tabn. 9.6 m 9.7
MPOBOAMTCS MPOBEPKA yCIOBUS MO OOIIMM HAIMPSKCHUSM, a 3aTeM NPH HAJIWYHH JIOKAJbHBIX HATPSHKEHUH -
MIPOBEPKA YCIOBHSI O JOKATBHBIM HAIIPSHKCHHSIM.

9.5.10. Kotel, coopykaemble B CEICMHUYECKUX pailoHaX, JOHKHBI OBITH TOTIOTHUTEBHO PACCUUTAHBI C
YY4€TOM BO3ICHUCTBHS CEHCMUYECKHMX HArpy3ok. Pacuer mHpoOBOAMTCS Ha CTATHYECKOE HArpyXeHue IpH
COBMECTHOM JACHCTBMM BHYTPEHHEI'O IaBJICHHUS B TpyOax, Harpy30K OT MAaccChl, MU30BITOYHOTO AABJICHUS WU
pa3pexeHus B TONKe (ra30Xxo/e) U CeHCMUYECKUX CHII.

Pacuer MeMOpaHHBIX KOHCTPYKIMH OT BETPOBBIX U CEHCMUYECKUX CHJI MIPOU3BOIHUTCS Pa3AENbHO (CM.
Tabn. 9.6.u 9.7).

9.5.11. [na neraneil OMOPHO-TIOABECHOHW CHUCTEMBI KOTJa M 3JEMEHTOB KpeIUIeHUs MeMOpaHHOU
KOHCTPYKLHMH, a TaKKe KapKaca, KOTOpble HE HarpyKe€Hbl HENOCPEICTBEHHO BHYTPEHHUM [aBIICHHEM H
TeMIiepaTypa KoTopsix mpessimacT S50°C, pacdeT Ha MPOYHOCTH JTOMYCKAECTCs BBIMOIHITH TOIBKO 1O dTamy 1.

VYChnoBUsl MPOYHOCTH JUIs 3THX JETajel JOJKHBI BBINOJIHATBCS B COOTBeTcTBHM ¢ Tabn. 9.6 ¢
yBenuueHneM Koddduimenta npu HOMHUHAIBHOM JONycKaeMoM HampsbkeHud Ha 10% W ¢ OKpyriieHHeM B
MEHBIIYIO0 CTOPOHY.

[Ipu npoBepke JieTasnell Ha CMITHE CpeTHIE HAPSDKEHHSI HE TOJDKHBI TIPEBBIIATE:

JUTS TIOJBYKHBIX TIIAPHUPOB, KATKOB Gsmfl Slels

JUISl HETIOJBUXKHBIX IIIAPHUPOB, KATKOB Gsm§2,5[6].

[Ipu mpoBepke neTtaneil Ha cpe3 OT AEWCTBUSA HArpy30K B IIAPHUpPAx, CBapHBIX IIBaX, 0OATax M Ip.
CPEHHE KACATEIbHbIE HANIPSKEHUS HE IOJIKHBI IPEBBIIIATh Tsr§0’7[<5]‘
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Tabauya 9.6

ITocaenoBaTeabHOCTh OUEHKM CTATHIECKOM NPOYHOCTH 115 PACYETHBIX
cedenuii 1—2 u 3—4 opedpennoii TpyObt

TeEHOCTD
TTPOBEPKH

Tlocnenosa-

Harpyxatorme
(akropbl

Harpysku

YcnoBus 110
001IM Ha-
MPSTKEHHAM

R

YeoBuA 1o
JIOKJTLHBIM
HATPSDKEHASIM

Ouenka o

MeMOpaHHBIM

BuytpenHee nas-
JieHHe + Harpyska
OT MAacChl + Hal-
Ays (paspexerye) +
PeaKLsT ONOPBI

p,P,P

zg’ © xq
zyg’ " zpn?
xy

(©),s 1,1[c]

(0),,s 1,5[0]

HarpsEXCHUAM

To xe + ceficMu-
YyecKas Harpyska
WIH aBApAHOE
pa3peXeHne

b, ZP, P,
M, M,

xy

(0),,= 1,5[0]

()= 2,0(0]

OliesKa 1o

U U3rnOHBIM

Buyrpennee naB-
JIEHHUE + Harpyska
OT MAacChI + HaIIyB
(paspexxerne) +
peakipist onopei +
BETPOBasT HArpy3Ka

p, 2P, 3P,
M, M

zy? xy

(©),= 1,5[0]

(0), = 2,0[0]

MeMOpPaHHBIM

BuyrpeHHee nas-
JieHe + BecoBasg
Haipyska +
XJIONOK

p, 2P, ZPX
M

zp?

(0),= 1,5[0]

HANPsLKCHSIM

BuyrpeHHee nas-
JieHUe + Harpyska
OT Macchl + HaIIyB
(paspexenve) +
peaxupst orope! +
ceficMMyecKast Har-
py3Ka Wi aBapyii-
HOE pa3pexeHue

(0)y= 2,0[0]
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Tabauya 9.7
IocenoBaTeIbHOCTD OLIEHKM CTATHYECKOH NIPOYHOCTH IS PACYETHOIO
ceyeHns 5—6 opedpennoii Tpyonl

TTocnenosa- H e YenoBus 1o YoIoBHA TTO
TEIHHOCTD ag?mo ]If Harpysku | oOmyM Ha- | JIOKAJIBHBIM
TIPOBEPKY P TIPSDKCHUSIM | HATIPSDKEHUSIM

Harpyska or
Macchl + HamIyB PP
(paspeskcrve) + ¢ "4 | (0),= 1,2[0]| (0),, = 1,6[0]
OLEHKATIO | nevimg oriopbi
MeMOpaHHBIM -
HATIPSDKEHHAM To xe + celicvm- o 3p
YyecKasl Harpy3ka :
WM aBapHitHOE M, x; (0),,= L6[7]| (0),, = 2,2[0]
pa3pexkeHye
Harpy3ska or Mac-
CHl + HaIYB
ZP,3P
+ 2 x
(paspexene) M SH (0),= L6[o] | (0),, = 2,2[0]
peak1yist oropsl + 7y xy
BETpoBast Harpyska
OngHKa 1o 2?1”31@ O Mac- P, 2P ©).< 16[0] _
MeMOPaHHBIM I M, M 2= "
OTOPHI + XITONOK 7z xy
U M3THOHBIM
nanpsckerysiv | Harpyska ot Maccbr
+ HamyB (paspe-
XeHve) + peakiys
OHOpr)+ celicMu- ZP, 2P, (0),. = 2,2]0] —
M, IM 77
YyecKas HArpy3Ka z xy
WM aBapUitHOE
paspexkeHue

Ilpu pacuere yka3zaHHBIX JeTalled C YYETOM CEMCMHUYECKMX HArpy30K pa3peliacTcsi yBEJIUYCHHE
JIOITyCKaeMbIX HampspkeHuit: cMatue Ha 50% u cpes Ha 20%.

9.6. TpeGoBaHMs K 3TaIy 2 MOBEPOYHOI0 pacyeTa Ha MPOYHOCTH

9.6.1. llpm mnoBepoYHOM pacyeTe Ha UHUKIMYECKYIO NPOYHOCTH (MAaJOLMKIOBYIO YCTaJOCTb)
OTIPEIEISIOTCS. MECTHBIE YCIOBHO-YIIPYTHe HANpSDKEHUS B pacueTHHIX Toukax 1, 2, 3, 5 opeOpeHHOH TpyOBI
(cm. puc. 9.2).

HaHpH)KCHI/IH MOTYT OHNpCAC/IATHCA HI/I6O YUCJICHHBIMU MECTOAaMU, JII/160 C HCIIOJIb30BaHUEM
HpI/I6JII/I)KCHHLIX 3aBHUCHUMOCTEMN COTJIaCHO PECKOMCHAYCMBIM MPUIIOKCHUAM.

Pacuer nomxeH nIpoOBOAUTHCS C yYETOM BCEX PACUETHBIX HArpy30K U TEMIIEPATYPHBIX IOJIEH JJIS BCEX
PACUYCTHBIX PEXKHUMOB.

9.6.2. llpu pacuere Ha MaJIOUMKIOBYIO YCTAJTOCTh MOJKHBI YUYUTHIBATHCS CIEAYIONINE Harpy Karoline
(hakTOpHI:

N3MEHEHNE BHYTPEHHETO JaBJICHHS B TPyOaxX MpH MyCKe-0CTaHOBE KOTIa;

KosieOaHusI BHYTPEHHETO JIaBJICHUS B TPYOaX MPH N3MEHEHNH IKCIUTYaTal[HOHHBIX PEXKUMOB,;

M3MEHEHHE M30BITOYHOTO NAaBJICHUS, BKIIIOYAS XJIONKH, WIM PAa3pEeKEHUs B TONKE M Ta3oxoje NpU
IIyCKe-0CTaHOBE KOTJIa;

KoneOaHusi M30BITOYHOTO [AaBJICHHUS WM Pa3pekeHHs B TONKE W Ta30XxoAax NpH H3MEHEHUH
9KCIUTyaTallHOHHBIX PEKUMOB;

HU3MCHCHUC HArpys3kuW OT MAaCChbl Ha Tp}/6I)I OT BJIMSHHA NOABECOK U IPU 3aIUIAKOBKE NBLICYTOJIbHBIX
KOTJIOB;

TEMIIepaTypHbIE HM3MEHEHHWs TPU IIyCKe-OCTAaHOBE, BKIIOYAsl KOJIEOAaHWUS TPU H3MCHEHHH
OKCINTyaTalMOHHBIX PEKHUMOB;
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TeMIepaTypHble KoJleOaHWd MpH ITyJdbcaluu (pakena, MUTAKOBAHWM DKPAaHOB M BOASHON OYHCTKE
JKpPaHOB;

BHOpaIis MeMOPaHHON KOHCTPYKITHH.

9.6.3. PacuerHple HampsHKEHHS BBIYHCISIOTCS B 3aBUCHMOCTH OT HarpyXarmomux (akTopoB u
CYMMHPYIOTCSI 110 OCHOBHBIM HANpaB/ieHUsAM. ['TaBHbIC HANPAKCHUA G, G, G, CCAYCT ONpEIENATh B

pacdeTHBIX TOYKax oOpeOpeHHOH TpyObl. Ilo BBIUMCIEHHBIM IJIABHBIM HANpPsDKEHMSIM  ONPEEIIAIOTCS
SKBUBAJICHTHbIE HANpPSDKEHUS B 3aJaHHbIE MOMEHTBHI BPEMEHM Ul KaXIOrO0 PacyeTHOI'O PEXMMa COIIACHO
pasgerny 5 Hopm.

9.6.4. CocTaBnfOIINE IIaBHBIX HAMPSKEHUM G,» G,» G, B PACUCTHBIX TOYKAX opeOpeHHOl TpyOBI

OIIPEIEIAIOTCS C YYETOM MECTHBIX KOHIEHTPAaTOpOB. 3HaueHUs KO3(h(HUIIMEHTOB KOHLEHTPALUH B KaXIOM
KOHKPETHOM CIIy4ae 3aBUCST OT KOHCTPYKTHBHBIX OCOOCHHOCTEH paccMaTprBaeMbIX OpEOPEHHBIX TPYO U y3JI0B
1 ONPEAETSIIOTCS PACUETHBIMU HIIN 3KCIIEPUMEHTAIIEHBIMU METOIAMHU.

9.6.5. Pacuer Ha MaJOLMKIOBYIO yCTAJIOCTh MPOU3BOIUTCA IO aMIUIMTYJaM YCJIOBHBIX HampsbKCHUN
coracHo pasgeny 5 Hopw.

9.6.6. Ecnmu Temmeparypa MeTamia B pacueTHBIX TOYKAaX OPEOpEHHOH TpyObl HMXKE TeMIIepaTyphl
Hayaja MHTEHCHBHOM MOJ3y4eCTH MeTamia (WUIf yriepoAaucTeix craned 10 (<400°C ¥ TemnoycToi4mMBbIX
craneit 10 480°C), nomycTrMas aMILTHTY/1a HaPsOKEHHH onpeensercs mo rpadukam (puc. 5.2 u 5.3 pasgena
5 Hopm).

Ecnmn temmeparypa MeTayuia B pacdeTHBIX TOYKaX OpeOpeHHOW TpyOBl BBHIIIE TeMIEpaTyphl Hadaia
MHTEHCHBHON TION3YYECTH METajula, OIEHKY JOJTOBEYHOCTH CIEAyeT TPOM3BOIWTH MO (Qopmye,
YUUTBIBAIOIEH OI3y4YeCcTh coriacHo pasaeny 5 Hopwm.

9.6.7. Ecim B mporecce SKCIUIyaTalli TPW W3MEHEHWH KaKHX-ITHOO HarpyXarwommx (QakTopos,
MepeyrciIeHHbIX B M. 9.6.2, BO3HHKAIOT JOIOJHHUTEIbHBIE KOJCOAHMS, YacTOTa KOTOPHIX OOJBIIE YacTOTHI
paccMaTpuBaeMOro LUKIIA, TO OLEHKY J0JTOBEYHOCTH CIIeTyeT IPOU3BOIUTE cormacHo paszaerny 12 Hopwm.

9.6.8. LlenpbHOCBapHas TOIKa KOTJa JOJKHA OBITh paccuMTaHa Ha oOmiee konuuecTBO [N] MyckoB u
OCTaHOBOB 32 BECh CPOK CIIy>KOBI, KOTOPOE HE JIOJDKHO OBITh MEHBILIC 3HAYCHUH, yKa3aHHBIX B Tabn. 9.8, ecnn
B TEXHUYECKOM 3aJJaHMH Ha MMPOEKTHPOBAHNE HE YCTAHOBJIEHO APYro€ KOJUYECTBO LIUKIIOB.

9.6.9. Jlomyckaemasi aMIUIUTY/1a HAMIPSOHKCHUIA [UIsl pacueTHOW ToUkH 3 (cM. pycC. 9.2) B ciyuae BBapKH
BCTaBOK ME/Iy IIAJAKHUMHU TPyOaMu U JUIst TOUKU 5 AJIs MJIaBHUKOBBIX TPyO ompeaensiercs mo Gopmyre

[oa] =020l ]

Ta6nuua 9.8
YcnoBus KonnuecTBo mycKoB M OCTaHOBOB KOTJIa B 3aBUCUMOCTH OT MOIIHOCTH M peXHUMa
MTycKa-OCTaHOBa KOTJa paboTHI, HE MeHee
500 MBrT u 6o1ee 300 MBTt u menee
0a3uCHBIN MIOJIYITUKOBBII 0a3uCHBIN MOJIYITUKOBBII
Uz XOJIOJTHOTO u 700 1500 1100 1500
HEOCTBIBILIETO
COCTOSIHHI
W3 ropsiaero cocrostHUS 300 6000 900 6000
Pasrpy3ku g0 HuUXKHEro 2x 10(4) 10(4) 2x10(4) 10(4)
mpezena
PETryJIHPOBOYHOTO
JMara3oHa Harpy3oK

Mpumevanun: 1. [Ins comoperenepanmonHbix komioB (CPK) ¥ KOTJIOB Uil COKMTaHUsSI TBEPABIX
ObITOBBIX 0TX0710B (TBO) 32 Bech CpoK CIyKObl MPUHUMAETCS:

TIPH ITyCKE U3 XOJIOHOTO W HEOCTHIBIIETO cOCTOSHUI - 800 MyCKOB-OCTaHOBOB;

pasTpy3KH J0 HIKHETO TpeIesia peryIupoBOYHOTO nrara3oHa Harpy3o0kK - 1000 1ukiios.

2. st KoTIoB oxyaauTeseit kKoHBepTopHBIX ra3oB (OKIY) 3a cpok cimykObI MPUHUMAETCS:

JUISL IOXBEMHOTO H OITyCKHOTO ra30x0/108B - 80 10° mnaBok;

s Keccona - 40-10° mnaBok npu 40 MIaBKax B CyTKH.
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3. llenpHOCBapHas TOMKA M Ta30XOJBI JOJDKHEI OBITH paccumTanbl Ha 1500 XJIOMKOB 32 BECh CPOK
CITYOBI, €CJIH B TEXHUYECKOM 33/ITaHUH Ha TIPOCKTHPOBAHNE HE YCTAHOBJICHO APYTroe KOJIHMYECTBO XJIOKOB.
4. Tlog 9YWCIOM ITyCKOB-OCTAHOBOB M3 HEOCTHIBIIIETO M TOPSYETO COCTOSHHUI ITOHUMAETCS YHCIIO
ITyCKOB-OCTAaHOBOB IIOCJIC OCTAHOBKH KOTJIa Ha Hepaboune mHU (24-55 49) u Ha HOYH (5-8 9) COOTBETCTBEHHO
IPH TTOCIIEAYIOMIEM ITyCcKe 0e3 pacxoiakhBaHUs 000Dy TOBAHHS.

MpunoxeHune 1
PekomeHgyemoe

Pacuer yc10BHO-yNIPYyruX Hanpsi:;keHHi B opeOpeHHOoi TPpyOe oT CUJI0BBIX BO3/1elCTBHIA

1. O6o3Hauenus

1.1. YcnoBubie 0003Ha4eHNs, MPUHATHIE B POPMYIIax MPUIIOKEHUS, IPUBEICHBI B TA0IHIIE.

CHuMBOII HaumenoBanue Ennnuna
HU3MEpEeHUS
f at [Tnomans monepeyHoro ceueHus: opeOpeHHo TpyOsI MM2
I at MoMeHT uHepUHu OpeOpeHHOH TPYyObl OTHOCUTENBHO OCH X MmM4
Cymma Pz CymMapHas Harpy3Ka, IefcTByomas Ha MeMOPaHHBI SKpaH B pacdeTHOM H
CEUYCHHUH TOIKH (Ta30X0/1a)
m KonnuectBo opeOpeHHbIX TPYO B SKpaHe IIT.
m_1 KonndecTBo TpyO, BOCIPHHUMAIOIINX JIOKATBHYIO HATPY3KY IIT.

2. PacueTHble HAaNPAKEHUS JId dTana 1 MMOBEPOYIHOI'0O pacuera

2.1. Cpennue oceBble, OKPY>KHBIE M palualbHble HAaNpsHKCHUS B TPyOe ONPEAEISIOTCS COIJIacHO
pasgeny 5 Hopwm.
2.2. HampskeHus oT JeHCTBUS yCHIIUA P B pacueTHBIX CEUECHHAX 1-2, 3-4 u 5-6 Ha puc. 9.2

opeOpeHHOH TpyObI onpeAeisIoTces Mo GpopMyiam:

DY Y
zm~ 5 Oz~

faim(pw faiml(Pw
2.3. HampsixeHust oT AeWCTBUS MOMEHTa sz OTIPENENSIOTCS 10 (hopMyIaM:

B pacueTHOM ceueHuu 1-2 opeOpeHHO# TpyOBbI

, ldsp,
zm 21,0, > 00 MOy

B pacueTHOM cedeHun 3-4 opeOpeHHoi TpyOs!

o ldzheMy
o ZIatda(pW ? Gq)m uozm’

3 2

hs; S
s g4 B2 2
(df-a*)+ = Rl | L B

I

rre fu= 5z
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2.4. HampspkeHHsI OT IEUCTBUS MOMEHTA M OTIPENEIISIOTCS 10 (JOpMyIIaMm:
Xy

B PaCUETHOM ceueHuH 1-2 opeOpeHHO TPyObI

127M,
G(Pm_ (da ) )S ’ sz:p‘c(pm;

B PacueTHOM ceveHuH 3-4 opeOpeHHO TpyOs

2M
cb=i—”-(1,27i—) N
¢ Sz(pw da > Oy HOQy

Sll 4):'
— i >
(¢)

o nda(da - )(pw > O MOP,

B PACUCTHOM CEUCHHH 5-6 OpeOpPEeHHOM TPyObI

_ My

be 2 . — .
S2(Pw > sz “'be

2.5. HampspkeHust OT AEUCTBUS YCHITUS PX (Py ) omnpenensroTcs o Gopmynam:

B PacueTHOM ceueHuu 1-2 opeOpeHHOH TpyObI

P

X
o = —— — .
om 25 > Om HOPy

0,73(d, s )P,
OwTE T G eaThoy
B pacueTHOM cedeHun 3-4 opeOpeHHo TpyOs!

G = ngl . — .
om 2sd,@, ° Om HOPy

1,5s, ) (da - )Px

o, =+07f 1— .= .
@b ( d SZ(PW > Oy UOPy

a

B PaCUETHOM CeueHHH 5-6 OpeOpeHHOM TpyOB
me_Px/SZ’ O MOxm’

2.6. 3HaKM B BBIPAKEHUSAX M MEMOpPaHHBIX COCTAaBIIOIIMX HAMPSKCHUN
MOJIOKUTEIEHOMY HalPaBJICHUIO YCWINH U MOMEHTOB, YKa3aHHBIX Ha PUC. 9.2.
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3. PacueTHble HANIPSIKEHUS /11 3Tana 2 NOBEPOYHOIr0 pacuera

3.1. HanpspkeHns, BO3HUKAIONINE B PACYETHBIX TOYKaX MPSAMOM TpyObl MpH M3MEHEHWH BHYTPEHHETO
JTABJICHUS TPY IIyCKE-0CTaHOBE KOTJIA, CIIEAYET ONPEeISATh 10 (hopMyiam:
2p

.0, = .
OKpYXHBIE B Toukax 1 u 3: O (B2 _1) ;

plp2+1)

OKPY>KHBIE B TOUKax 2 u 4: O,=
> * (1)

2
Bz_l 5

paavanbHbIE B TOUKax 2 U 4: o =P

b

oceBbI€ B TOuKax 1, 2, 3: O

panuanbHble B Toukax 1 u 3: 5 =0.
T

[Ipu yuere kosnebaHusl BHYTPEHHETO AAaBJICHUS B TPyOax IpU U3MEHEHUH KCIUTYyaTallMOHHBIX PEXKUMOB
HaNpsDKEHUs B PaCUETHBIX TOUKaX opeOpeHHOH TpyOb! OnpenesstoTes Mo TeM ke GopMyiiaM ¢ 3aMEHOH p Ha A
p- B ciyuae ecnu xoneGanusa A p He npeBocxonsT 10% HOMHUHAIBHOTO, pacyeT AOIYCKaeTcsl He IPOBOAMTE.

3.2. OceBble HampsDKEHHsS B pacueTHbIX Toukax 1, 2, 3 m 5 opeOpeHHOI TpyOBI OT yCHIIHSA APZ

OTIPENIETISIOTCS 110 POopMyIIe
AP

Z
o_=

: fat

3.3. OceBble U OKpYKHBIEC HANIPsDKECHHS B PACUETHBIX TOUKAX OpeOpPeHHOM TPyOBI OT AEHCTBUS MOMEHTA
Asz OTIPENEeNSIOTCS Mo hopMyIaM:

ZadaAMz
B Touke | Gz:t_z 5 GOT LGS
21, ¢ uo,
d,2s t,AM,
B TOUKe 2 G, = — a2 GTZ > GO UG,
tatSIAMz
B TOYKE 3 Gz: _Tx 5 G(p:ucz;

at

d,2s t,s5AM

B Touke 4 O,= 3 dl > GO O,
LSAM,
B TOUKe 5 0.~ _TZ 6,7 UG,

at

3.4. OKpy>KHBIE H OCEBbIE HANIPSDKECHHS B PACUETHBIX TOUKAX OpeOPEeHHOM TpyOBI OT AEHCTBUS MOMEHTA

AMxy OTIpEeNIeIIAIOTCS 10 hopMyIaMm:
0,82 127 \AM,
s d,—s s >0, Uoyp-

B TOUKe 1 %:(

0,82 127 )AMXV

- = L
B TOUKE 20 (s d—s | s >0, noe

B TOUKE 3
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Si
1,27=
3 s Td, | AM, . _ )
B TOYKE 3 o= = (1_1’277[11 ) — - L 0, Hoo
127
BTOUKEe 4  — 3 | —127-L 4 AM, 50, 1LoQ>
oS\ ) T s ’
6AM,
B Touke 5 Ox™ — 2 > 0, UO,

3.5. OKpyXHBIE M OCEBbIC HANpPSDKEHHUS] B PACUCTHBIX TOUYKaX OpeOpeHHOH TpyObl OT ycuiaust AP
X

OTIPENIETISIFOTCS TT0 POPMYyIIaM:
Q0B [ 1 cosypy,

Gy~ = 7
B TOuKe 1 a 1 % ~y 5 6, UoEs
2AP [ 1 cosyys
c,== 7 .
B TOUKE 2 Vi % ~y 6,7 UG Q>
S 2AP, siny  COSYY,
B TOUYKe 3 ¢ d, 11 T g ;
5V > G, UGP>
2AP ]
o =g SOl f siny , COSWYs
B TOUKe 4 ¢ d, Y1 T .= .
5V > 0, HGP-

= — .
B TOUKE 5 O, == 5, O, Moy

Koadpurmmentsr Y)> Yy Y BBITHCISIIOTCS IO thopmynam:

1= [[3:2:1 Inp-1
B2 B2+1
) l1,257(|3+1)+5,2(l3+1)3 +0,7 51 l(—ZlnB+B2—1) |
" g1 [ p2t )+ (g1 )mp
2 B2+1
’1’257([3“)%’2(_[3—%)3 +0,7 Bl (—2621nB+B2—1)
Y3~

221 )| {21 ) + 2+ 1 )inp]
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MpunoxeHue 2
PekomeHayemoe

Pacuer yc10BHO-ynpyrux HanpsikeHuii B opeOpeHHOii TpyOoe MeMOPaHHOI0 IKPAaHA OT BECOBBIX HATPY30K

1. O0o3Hauenus

1.1. YcnoBHbIe 0003HaUEHHSI, IPUHSTHIE B GOpPMYJiaX IPUIOKEHHS, TPUBEIECHBI B TaOJIHILIE.

CumBon HanmenoBanue Enunnna
WU3MEPEHHS
D a Hapy>xHb1i tMaMeTp KOJLIEKTOpa MM
s TonmuHa CTEHKU KOJJIEKTOpa MM
f at [Inomanp nonepeyHoro ceueHus: opeOpPeHHON TpyObI MM2
fp [Inomane monepevyHoOro ce4eHus yaoTHUTENFHOTO pedpa MM2
m KonuuectBo opeOpeHHbBIX TPYO B 9KpaHe IIT.
m 1 KonnuecTBo TpyO, BOCIPHHUMAIOIINX JIOKAJTBHYIO HATPY3KY LIT.
m p KonuuectBo minactun IIT.
Pz CyMmMmapHas Harpyska H
k n Koaddumuent HepaBHOMEpHOCTH

2. Pacuer Harlpﬂ)l(el{l/lﬁ OT BE€COBBIX HAarpy3ok

2.1. JIna paccMaTpuBaeMOro CeUeHHs TONKH (ra30Xx0/a) OJDKEH OBbITh OmpenesieH CyMMapHBI Bec
9KpaHOB C BOJAOH, U30JIAIUEN, TOSICAMH KECTKOCTH, TOPEIKaMH, IUITAKOM U T.JI., @ TAK)KE Harpy3ka oT JeicTBuA
U30BITOYHOTO JIABJICHUS HA MOJ# TOIKH P . Ycunue P crienyer NIpUMHUMATh PABHOMEPHO PacHpe/Ie/icHHbIM

[0 TOMEPEYHOMY CEYeHHI0 TpyO dKpaHa Tomku (razoxona). B opeOpeHHBIX TpyOax OT 3TOH Harpysku
BOSHHMKAIOT OCEBBIC PACTATUBAIOIINE HANPSIKCHAS _, OTHOCSIIMECS K KATErOPHH OOIIMX MEMOPaHHEIX.

HpI/I pacueTe MECTHBIX HaHp}DKGHI/Iﬁ HCO6XO,I[I/IMO YUYUTBIBATE HCEPABHOMCPHOCTL PACHPECACICHUA
BCECOBLIX HarpysokK. Or IEHUCTBUS JTOKAJIbHBIX Harpys3ok P L B OTACIBHBIX 0p66pCHHLIX pr6ax BO3HHUKAIOT
z

OCCBBIC HAIIPAKCHUSA L OTHOCAIIHUECH K KAaTCTOPHUU MECTHBIX MCM6paHHLIX HaHpH)KeHHfI.
z

2.2. OceBble HaNpsHKEHHWs B pacueTHBIX cedeHusx 1-2, 3-4 um 5-6 opeOpeHHBIX TpyO O3KpaHa
OTIPENEISIOTCS 10 (hopMyIaM:

P P,

Z Z,

o, = -0_,=
zm zL
fatm(Pw ’ fatml(Pw

2.3. OceBble HaNpsDKEHUSI B pacUeTHBIX ceueHusax 1-2, 3-4 u 5-6 opeOpeHHBIX TpyO B pazbeMe IKpaHOB
OMPECISAIOTCS 10 PopMyIIe

PK,
0 = m—
zm (fp+fa[)m(pw )

rae K mnpuHMMaeTcs: 2 MpH IBYXCTYNEHYATOM cxeme pasbeMma; 1,5 mpu TpexcTynmeHdaTod cxeme
H

pasbema.
Hampspkenus cpe3a B BepTUKAIBHBIX HECYITNX CBAPHBIX IIBAX OMPEAEIAIOTCA 1o hopMyiie
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PK,
DK
S fwm(PW 9

2
rae fw=0,7klW - IJIONIA/Ib CEUCHUS CBAPHOTO I1BA, MM}
371eCh K - KaTeT CBapHOTO IIIBa, MM;
[ - MMHA CBAPHOTO IIBA, MM.
2.4. OceBble HANPSOHKCHUS B 30HE KPEIUICHHUS MOJBECOK JODKHBI OMPEACNATHCS B 3aBUCHMOCTH OT

crocoba KpCTJICHUS TOABECOK K IMMOBCPXHOCTAM HArpeBa.
B ClIy4dac KpCIUICHHA 3a KOJUICKTOP MAKCUMAJIBbHBIC OCEBLIC HAIIPSAKCHUA BOSHHUKAIOT B MECTE CTBIKOBKH

[IIaAKOH TpyOBI ¢ KojutekTopoM. [Ipu 3TOM HampspkeHUs B cedueHnt 1-2 ornpenensioTes no popmyie

PZL
6, ==
L ft(pw ’
1,0
rne P =k D_—Zs - MaKCHMaJbHas Harpy3ka Ha oAy TpyOy, H;
k - ko3¢ bunmenT, IpuHUMaeMbIi mo Tabn. 2.
Ta6nuua 2
D a/s Koa¢ddumnment k

9 0,50

13 0,40

20 0,35

35 0,30

PaccrosiHuEe MEX Ty TTOJIBECKAMU JIOJKHO OBITh

sz(Da—2s)(l+ % ) .

B ciyuae kpemiieHus: MOABECOK 3a SKPaH OCEBBIC HANPSIKEHUS B pAacUETHBIX ceueHusax 1-2, 3-4 u 5-6
opebpeHHOH TpyObI OIpeAesItoTCs o hopMyIie
____PK
GZL— 2 + )
(27,51, )m .

rae k- Koo GUIEEHT HEPABHOMEPHOCTH, ONPECIIACMBII 110 Tabn. 3.

Tab6nuua 3

m_p k n

2 1,2

4 1,3

6 u 6oiee 1,4
MpunoxeHune 3
PekomeHayemoe
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Pacuer yc/10BHO-yNIPYIruxX HanpsizkeHUil oT JeiicTBUS N30bITOYHOI0 JaBJIeHUs (XJI0IKa) B MEMOPAHHBIX
JKpaHax TONKH (razoxoaa)

1. O0o3HaueHus

1.1. YcnoBHbIe 0003HaUEHHMS, TPUHSTHIE B (DOPMYJIax JTaHHOTO MPUIIOKEHUS, IPUBECHBI # Taluiie.

CumBon HaumenoBanue
Hempra=s 2/s 1 OTHOIIIeHHE TOIIWHBI CTEHKH B BEPIIHHE pedpa K TOJIIIHWHE B KOPHE
ch(x) l'unepOonuyecknii KOCHHYC
th(x) I'umepOonnyuecknii TAaHTEHC

2. PacyeTr HanpsizkeHUil 0T U30LITOYHOIO 1aBJIeHUS (XJI0NKA) U pa3pesKkeHusi B ToNKe (ra3oxoe)

2.1. B MmeMOpaHHBIX 3KpaHax TONKH (Ta30X0/a) OT U30BITOYHOTO JIABICHUS U pa3peKeHUs] BOSHUKAIOT:
U3rHOaMii MOMEHT M , KOTOPBIM NMPUBOAMT K H3THOY OpeOpeHHOH TpyObl W BO3HHKHOBEHHUIO
zy

OCEBBIX HANPSIKCHUH _, OTHOCSIIMXCS K KATErOPUH OOIIMX MCMOPaHHBIX;
H3ru0aromuii MOMEHT Mxy, MPUBOIAMIMN K 00pa30BaHHUIO B PACUETHBIX CEUCHUSIX OpeOpeHHON TPyOBI
OOIIMX HANPSKCHUH G, G,, HAMOOIBIINE 3HAYCHHS KOTOPBIX NIPUXOAATCS Ha pebdpa B yIITy TOMKH;
TIOTIEPEYHBIC  pacTsruBaiomye (WiM CKumaiomme) ycwms P, Py, KOTOpble NPUBOIAT K

BO3HUKHOBEHHIO B PACUETHBIX CEYCHUAX OPEOPEHHOM TPYyObl HANPSHKEHNH, OTHOCAIIMXCS K KATETOPUH OOIIHX.
2.2. MakcuMaiabHBIe 3HAUYCHUS W3THOAIONIET0 MOMEHTA sz B CEpelIMHE 3KpaHa OMNpEeNeNIIOTCs 0

dhopmyiie
nch(%% )

1_—

X
ool ch(k1 7 )

(1n)en(5 )

X I’
Ecm 2,7 22,5, 10 M, =pr=-

3 - moj OsSICOM KECTKOCTH,

k=
3necn 6 - MEKAY MosACaMM KECTKOCTHU,

=),

=

£
7‘1
+th(7\2

)
)+m(%

™
Il

; ecln 7\2% >2,5 |10 ¢=1;

=
—_—

Ryl

ol NN e N
~iw | I

=
—_—

>
N | —
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- .
Iix ;(Z 63 KZZ
M=% 3(—Z+u)i 9( +u) ;

) K, ") 2K,

Eq,
K™ 1+ d
+ —_—
(12| £ 22 o omas =2 |
S13 262 S3

Kzz:_tlxx aI :L(d4_d4)+z_f(l+8)(l+62) ’

3

d
1+(1-8) 5% | +55 (1+8)(1+8°) -

2h

__El,

= 2(1+p),

t

MakcuMalbHBIH TPOru0 MEXTy MOSICAMHU )KECTKOCTH B CEPEIMHE IKpaHa
_ 4
W pTL tat/ (24Etlxx).

[Ipu pacdere OT U30BITOYHOTO JABJICHUS (XJIOMKA) CIIEAYET UMETh B BUJY, YTO U3rHOAIONMii MOMEHT M

” OyZeT OTpHULATENbHBIM IIOA IOSICOM >KECTKOCTH M IIOJIOKUTEIbHBIM MEXIy MosicaMu KecTKocTu. llpu
pacuere OT paspekeHus] U3rudaroIuii MOMEHT OyAeT UMETh HampaslieHHe, 00paTHOe M3rubaroeMy MOMEHTY
OT U30BITOYHOTO AaBJICHUSI.

2.3. Uzrubaromuii MOMEHT MXy B YIUIy TOIIKH MEXY MOsICaMH KECTKOCTH onpezaessiercs no gopmyie

_ il K M (Mey)

M, 24 K, 1=

X pTL2 K
—_— — —
Ipu AQL >2,5 M, 137 I

zz

Ecnu cBsA3b mosica )KECTKOCTH € DKPAHOM OCYILECTBIISIETCS HA OTIEJBHBIX €r0 Y4acTKaX, paBHOMEPHO
pacnpesiesieHHbIX [0 MIUPUHE 3KPaHa, TO CICAYET YUYeCTh NOTOTHUTEIBHBIN U3rn0arOIINi MOMEHT Mxy.

[Ipu neiictBumn B Tomke (ra3oxoze) M30BITOYHOTO NaBJICHHS (XJIOMKa) MaKCHMaJIbHBIE H3rHOarolne
MOMEHTHI Ha OIopax MoJ MOSCOM >KECTKOCTH, a TaKKe B YIriy OyOyT MMeTh OTpHLaTelbHOe 3HaueHue. [lpu
JIECTBUU PA3PEIKEHUS 3HAKU MEHSIOTCS HA TPOTUBOIIOJIOKHBIE.

MpunoxeHune 4
PekomeHgyemoe

Pacuer yc10BHO-yNIPYrux HanpsikeHHil B 0peOpeHHoil TpyOe OT TeMIepaTypHbBIX BO3/1eiicTBHIA

1. O0o3HaueHnus

1.1. YcnoBHEIE O603Ha‘l€HI/I$I, MIPpUHATHIC B Q)opMynax JAaHHOI'O MPUJIOKCHUS, IIPUBCACHLI B Ta6J'II/II_I€.
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CumMsaon HaumeHoBanue Ex a
U3MEPEHMSI
1 2 3
TTnomanp nonepeyHoro cedeHus opedpeHHOH )
. MM
a TpYOBI
/, [nolaxk nonepeyHoro ce4eHus Tpyobl MM?
/ Tnowaap ronepeyHoro ceyeHUsI pedpa MM2
T CpenHsist MHTErpaJIbHas TEMIIepaTypa opeOpeHHOM °C
ar TPYGBI
Tch Cpenusia TeMmeparypa o J1000BOH CTOpOHE TPYOBI °C
TD Cpesisa TeMnepaTypa pebpa B cedeHuH 5—6 °C
Tl, T,, | Temneparypa B pac4eTHBIX TOUKaX OpebpeHHOM °C
T, |tpyont
v CKOpOCTh U3MEHEHH S TEMITEPATYPHI CPEIBI °C/c
5 OTHolleHUEe TONIUHBI pebpa B BEpLIMHE K
TO/IUHE pebpa B KopHe
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1 2 3
t
Yo Koapdumenr Y‘):“Z
g, |Koodpdnment §1=1—26621nf
K . S
E, oaddmmenT S, 5—162Bi+1+1 B +1
Bi-1
21np
Kosppupenr E, =1 - —
53 dxb §3 Bz—l
Koo £ _[32—1 1
E, O(PPHUIIAECHT 4-ﬁ2+1[32Bi+1+1
Bi-1
2B%1
g, |Koabdwumenr E; = Ez _111[3 -1
Kosddmment & _B-1 1
EG (0] HUIUCH 6_BZ_|_1B2 B1+1+1
Bi-1
1- 2 Bi-1
(p*+1)Bi+1
g, |Kospdpmmenr &, = ) T Bisl
B’ Bi-1

2. PacueTr TeMnepaTypHbIX HANPS:KeHUI B opeOpeHHOl TPyde IKpaHa OT JAeliCTBUS TEMJIOBOI0 MOTOKA

2.1. Cpennue paamnaibHBIE, OKPY>KHBIE W OCEBBIE HANPSHKEHHS B PACUETHBIX CEUSHHSIX OpeOpeHHON
TPYOBI ONIPeNEISIOTCS IO POPMYyITaMm:
ceuenue 1-2:

of g4 -107
4(1-n) A

(“/0&1"'&2) 5

ceyeHue 5-6:
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o= (T, T,).

2.2. OxpyxHBIE W OCEBbIE HANPSHKEHUS B MPSIMOIHHEHHOW TpyOe OT HeWCTBHSA OJHOCTOPOHHETO
TEIIOBOro MoToKa 7(r, (o) ONPENENsIOTCs 10 popMymam:

of q\'d 107

a

TOuka l: 6, =

® 4( 1 _M) A, (YOE:'3 +&4) ’ GZ:HG(P'GtEt(Tl'Tat);

of ¢l 107

a

4(1-n) A,

TOYKa 2: G(P = (’YOES + B&G) 5 Gz:uc(p_atEt(TZ_Tat);

TOuKa 5: G =-q F ( T.- Tat) .

2.3. Ecnm mo ycIOBHAM 3aKpeIUIGHHS OJKpaHa opeOpeHHble TpyObl HMEIOT BO3MOXKHOCTD
neGOpMUpPOBATHCS, TO HAINPSHKEHUs, ONpeseleHHble B M. 2.1, yMEHbIIAIOTCS HA BEIUYUHY, ONpEACTSIEMYIO
TEPMOYIPYTMM MOMEHTOM:

d*-a* ¢l")- 107,
M= b e T %,

m

Hanpsokenust oT necTBUST TEpMOYNIPYroro MoMeHTa M B pacdeTHBIX TOYKaX OpeOpeHHOH TpyOs
zy

OMPEAEISIOTCS COrJIaCHO NPUIOXKeHUHo 1.
2.4. Tepmoympyruii MOMEHT Ha BepmIMHax pebep TpyO, CBapeHHBIX B MEMOpPaHHBIA JKpaH,
orpenensieTcs no popmyie

M =

Xy

) [==

IZie @ - yroi B3auMHOTO MOBOPOTa BEPUIMH pedep OT IEHCTBUS TEIUIOBOIO MOTOKA; OMpeneseTcs Mo
hopmyiie

" 107

a

A

t

0=0,(1+p) (0,+0,) ;

® - YroJl B3aMMHOTO IOBOPOTA BEPIIUH pedep OT JACUCTBHS €AMHUYHOTO MOMEHTA; ONpPEJEINseTCs 0
hopmyme

2u(1-2) [ 145 d s
0-—— cler #0075

t

®,> ®, - OHPEJCIAIOTCA 10 PUCYHKY.

Hanpsokenust oT AefcTBUS TepMOYNPYroro MoMeHta M Ha BeplIMHAax peOep B pacyeTHBIX TOUYKax
xy

OpeOpPEeHHON TPYOBI HAXOIATCS COTIACHO TPIIIOKEHHIO 1.
2.5. OceBble HamNpsOKEHUS B OpeOpeHHOW TpyOe, BO3HHMKAIONIHE OT PA3HOCTH CPETHEHHTETPATbHBIX
TeMIepaTyp TpyOsI T*T u pebpa T*p, OTIPENIETISIOTCS 110 hopMyJIe

Gx:ikatEtZ(T*r_ T* t)’

Si! f o - 1151 pebpa,

rae k:{fp/fat - JUI TPYOBI.
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3nak "MuHyC" MpuHUMaeTcs st pedpa v 3HaK "mroc” I TpyOBbI.

3. Pacuer TemMnepaTypHBIX HANPSZKEHNH OT Pa3HOCTH TeMIIepaTyp CpeAbl Me:KAy cONnpAraeMbIMHU
naHeJ s IMU WU TPyOamMu

3.1. MakcuMaibHBIE OCEBBIE HANpPSHKEHHS B pacdeTHBIX Touykax 1, 2, 3 u 5 opeOpeHHOU TpyOBI
OIIpEHeNsIOTCS 1o hopMmyIie

Gft: :EO,S(IIEQ( TZmTIm) ?

rae T, - Temneparypa cpeast B manen I, °C;
T - TemnepaTypa cpeipl B manenu Il, °C(T e ).
T m
3Hak "MuHYyC" mpuHUMaeTcd ANA "ropsiueilt” maHenu ¢ Temrneparypoil cpensl 7 ., 1 3HaK "mmroc” s

"xonoaHou", rae TemnepaTtypa cpenbl ' -
m

(DZ
1,5
1,4 3
1,3 NS
1,2 L
1,1
1,0 = o
0,9 B T R Bi
’ H R AN nnaSeaRES 0,25
0,8 L . LRI (0,30
T um i =aEERE! A ===SREw 8’2
" e ST
0,6 0.80
1,00
0,5 1,20
1,60
0,4 2,00
: T o z 1 BS 3,08
L gEE FEEEE 5.0
0’3 = ms . = 8 L = 8 10,0
0,2 = 5 : . 2= EEEEERANS Simsmmm=zZ FH 20,0
0,1 FE e
1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 B
W, _tﬂ
0,6 = : d,
0,5 PRI 2,2
8 e SananEy 21
0,4 PRt i 52,0
0,3 ‘~ = REENW SEbss 17
H SoSaNENEEE == 1,6
0,2 Frers 1,5
Sananas & 14
0,1 g == H 1,3
388 & 12
1’1
SI

0,4 0,3 0,2 0,1

&

Homorpamma jutst onpejieieHust K03 GHIMEHTOB ®, U ,

Ecan mnomane momepedHoro ceduenust "ropsyux" U "XONOAHBIX" MaHeNEH HEOIHWHAKOBa, TO BMECTO
koad¢unuenta 0,5 B dopMyne cieayeT MOACTABUTH OTHOIICHHE IUIOMIAACH MOMEPEeYHOr0 CEYCHUs IaHeeH

02.09.2025 Cucrema TAPAHT 197



HopMbl pacyeTa Ha NPOYHOCTL CTaLMOHApPHBLIX KOTIOB M TpybonpoBoaoB napa v ropsidert sogbl P 10-249-98

opeOpeHHBIX TPYO:

f] /(f1 Jrf2 ) - 1 "ropsraux" maHeNeH, TUToIIaab MMONIEPEYHOTO CEYCHNS KOTOPHIX paBHA f2 ;
f2 /(f1 +f2 ) - s "xoJoMHbIX" TTaHeseH, II0IIalb HOMEePEYHOr0 CEUCHU KOTOPhIX PaBHA f1 .
[Ipu omMHAKOBBIX THUMOpa3Mepax OpeOpEeHHBIX TPyO IUIOMANN TIONEPEUYHOrO CEUCHHS f1 u f2 MOTYT

OBITh COOTBETCTBEHHO 3aMEHEHBI IIUPHHON MMaHEeIeH.
MaxkcumanbHOE yCUiine Px B 30HE CThIKA MMaHENeH onpeaensercs no Gopmyie

0 EAT —0,46
RC: + tE;‘ {atp

m

b

4,7s /2
N 8T8 t’i ’

rae p=[0,056

AT:sz'Tnn'

3Hak "mmoc" mpuHHUMaeTcs Ui "ropsiuel” maHenu W 3HaK "MuHyc" 11 "xonomHoin" maHenu. Pacuer
HampsDKEHUH OT ycuius P B pacdeTHBIX TOYKaX OpeOpeHHOH TpyOBl NOJKEH MPOHM3BOAMTHCS COTJIACHO
X

npunoxeHuto 1.

4. PacueTr TeMnepaTypHbIX HANPSKEHUII OT HEPABHOMEPHOT'0 pacnpeaejeHus TeNJI0BOI0 MoToKAa Mo
IIHPHHE IKPaHa

4.1. MakcuManbHBIC HAIPsDKCHHSI B PaCUETHHIX Toukax 1, 2, 3 u 5 opeOpeHHON TpyObl ONMPEeACIIIOTCS
o dhopmyie

GZ=:|:0,2 atEt(T*atl _T*atIZ)’

TAe T*au’ T*atlz

OKpaHa U B YTy TOIIKH, BBIYUCIICHHAA 110 qmax n qmin COOTBCTCTBCHHO.

- CpemHssi MHTeTpajbHas TeMIlepaTypa MeTajia opeOpeHHOW TPyOBl B cepeauHe

3Hak "umoc" mpuHUMaeTcs A HanpsyKeHWH B YIIIy TONKM M 3HaK "MUHYyC" - B cCepequHe JKpaHa.
MaxkcnmanbHoe CxxuMaroliee yeuue P B cepefnHe 9KpaHa Opeensercs no popmyiie

at‘E;fat
P=02= (T, T,,)
4.2. HampsokeHuss B pacyeTHBIX TOYKaX OPEOPEHHOM TpyOBI OT yCHIIHS P onpenensrorcs 1o

bopmynam npunoxeHms 1.
5. Pacyer TeMnepaTypHbIX HANIPSIZKEHUI PH HIJIAKOBAHUHU YKPAHOB

5.1. B mbBUIEyTONBHBIX KOTJIAaX C TEYEHHWEM BPEMEHW TMPOUCXOANT IIJIAKOBAHWE DKPAaHOB C
MTOCITIEAYIOINM CPBIBOM IITaka. B 3TOM citydae TemmnepaTypa MeTasia 5KpaHHbBIX TPyO KoJebIeTcss BO BpEMEHH
OT TeMIEpPaTypbl B PAaCYETHBIX TOUYKAX I > T » T , JI0 TeMIepaTyphl Cpeiibl T > TIDH 5TOM BO3HHKAKOT

TETUIOBBIC yJIaphl.
OceBble U OKpY>KHBIE (TIOTIEPETHBIE) HAPSHKEHUS B OpeOPEHHON TPyOe ONpeaesroTcs mo hopmyiae
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T,-T,, B Touke 1,
AT*=q T;—T, B TOuKE 3,
I5;-T, B TOUKE 3.

rae

6. Pacyer TemMnepaTypHbIX HANPSI’KeHUI MPH MOBBIIIEHUH HJIM CHI:KEHHH HATPY3KHU KOTJa

6.1. Ilpu BKJIIOYEHHMH M BBIKIIOUYEHMH TOPEJIOK U IOACOB TOPENOK, a TaKXKe IIPHU IOBBILEHUH U
CHIDKEHHH Harpy3Kd KOTJIa B paiioHe ropesioK BO3ZHMKAIOT TeMIIepaTypHble HanpskeHus. OceBble U OKPYIKHbIE
(ToTiepeyHbIe) HANPSDKEHMS B PACUETHBIX TOUYKAaX OPeOPEHHON TPYOBI ONpeieNsitoTess Ho# hopMyie

o FEAT*
6.=0,= 0,5 2o
V4 (P I_Ll,
AT, B Touke 1,

AT*= AT, B TOUKE 3,
AT B TOuKE 5.

rae

3nece AT » AT » AT s - PasHHIIBI TEMIEPATYp B PACUCTHBIX TOYKAX; OMPEJENAIOTCSA MO PasHOCTH

TCIIJIOBBIX IIOTOKOB AqL’ T.C. 10 U MOCJIC UBMCHCHU HAIr'PY3KU.

7. PacyeTr TeMnepaTypHbIX HANIPSIKEHUI IPH BOASIHOM 04N CTKE MEMOPAHHBIX 3KPAHOB

7.1. OceBble U OKpYKHBIE (TIOTIEpEeYHbIe) HATPSHKEHUS B pacueTHBIX Toukax 1, 3, 5 opeOpeHHOol TpyOs!
OMPEICISAIOTCS 110 POopMyIIe

— :_afEtA];ﬂﬂX
0.=0,= " " ,
rne AT =~ - MakCHMajibHAs pPa3HOCTh TEMICPaTyp IO TOIIIMHE CTCHKH; IPH CKOPOCTH

TOPU3OHTATHHOU Pa3BEPTKU wg:0,42 pan/c npuHumaercs papHoi: 350°C - mis auamerpa comia 10-20 Mm;
100°C - gna nuametpa comia 8§ MM. [Ipu CKOpOCTH TOPU3OHTAIBLHOM Pa3BEPTKU mg20,84 pan/c MakcuMabHast

Pa3HOCTh TEMIICPATYP YMCHBIIACTCA BABOC.

10. PacyeT Ha IPOYHOCTH 3JI€MEHTOB MOABECHON CHCTEMbI KOTJIOB

10.1. YciaoBHBIE 0003HAYEHUS

B pasnerne mpHHATHI clleAyoIne 0003HaYeHMs, IpeacTaBaennse B Tab. 10.1.

Taonuua 10.1

CumBon Ha3sanwne Enunnia
WM3MEpEeHHS
1 2 3
A [upuHa KOTNa BIOJH [NIABHBIX XpeOTOBBIX OANOK MM
2a, 2b PacueTHbie pazMepsl OOPHOH IUTUTHI B IUIaHE (CTOPOHEI ¢ pa3MepaMu MM
2b Bceraa onmuparoTes Ha )KECTKUE OalTku Kapkaca)
2r JuaMeTp OTBEpCTHS B ONOPHOH IUIMTE WM MIaiibe MM
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2R Hapy>xHblil tuameTp maiosr MM
Qq Ycunme, nelAcTByIONEE HA MTOABECKY H
¢bu Koa¢ddument npoyHocTy cBapHbIX COeIMHEHUI
2t [ITar mexny OTBEPCTUSMHU JBYX COCEIHHUX OTBEPCTUI B OIIOPHOM IJINTE MM
21 b JnuHa TSTH MM
n_pl KomnuectBo miactun IT.
n_Ton KonuuecTBo TapenbyaThIX NPYKUH B KOMIUIEKTE IIT.
fen [Tporu6 G6anku oT caBHUra MM
2 Jlenbta b CMelieHue KOHIIOB TATH MM
da,d Hapy>xHbIil 1 BHYTpEHHUN AUAMETPHI TATH MM
d as,d s Hapy:xHbIil 1 BHyTpeHHUI THaMeTpsl pe3b0bl TATH MM
D Bt BHyTpenHMT tMamMeTp BTYJIKH MPY>KUHHOTO OJI0Ka MM
1d JlinHa BTYJIKY MPY>KUHHOTO OJI0Ka MM
M bq N3rubaromuit MOMEHT, IEHCTBYIOIINI HA TATY H x mm
M sq W3zrubaromuii MOMEHT B pe3boe Hx MM
Fb IImomans ceueHus TAru MM2
Ib MowmeT# HHepIUH CCUCHUS TATH mm4
Is MoOMEHT UHEepUHH cedeHus pe3b00BOH YacTu MM4
W b, W k MOMEHT COTIPOTHUBIICHUS U3TH0a W KPYICHHUS TITH MM3
L Paccrosinne Mexly KOJIOHHAMH KapKaca BIOJIb TIIaBHBIX XPEOTOBBIX MM
Oasok
sh(kl), ch(kl) I'unepOonuyeckuii CHHYC U KOCHHYC
h HomunanbHas BeicoTa MaiObI MM
s pl TomnmuHa MIaCTHHBI MM
s_ap TonmuHa OOPHON IIUTHI MM
s _hp Haumenbias TonmuyHa NpoymrH, CMHHAEMBIX B OZJTHOM HaIlpaBJIEHUU MM
1 pl JlmHA mIacTHHEL MM
e pl [vpuna nnacTUHBL MM
D h Jwmametp oTBepcTHs B meKax (MPOyIINHAX) MM
D a JnameTp Banmka IMIapHUPHOTO COETUHEHMUS MM
eb [Hupuna mexu (MpoyIInHbI) MM
E bh JnuHa oTBepcTUS MM
[curma] Jomyckaemoe HanpsiKeHue IPU pacYeTHOW TeMIlepaType MIIa
curma_1, curma_2, | I'maBHBIe HOMUHAIBHBIE HATIPSHKEHHS B PACUETHOM CEUEHHUH JIETalN Mlla
curma_3
CUTMa_eq OKBUBAJIEHTHOE HANPSKEHNE MlIla
tay k Hampsoxenue ot kpyueHus MIIa
curma_ch Hamnpsixenue ot cmsatust Mlla
Tay ch Hanpsxenue ot cpesa MIla
D(n) w Hapyx#sbIit tTnametp TapenbyaToil mpy>KuHbI MM
D(n) 1 BayTpeHHUI n1uaMeTp Tapenb4aTod IpyKUHBI MM
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s(n) TomnmuHa CTEHKH TapeabuaToN NPy KUHBI MM
f3 MaxkcuManbHBIA TPOTHO TapenbyaTol MPyKUHBI MM
P3 MaxkcuMallbHOE YCUITUE TapeIb4yaToi MpyKHUHbI H
E(t) Mopnynb ynpyrocTty Ipu pacuyeTHOW TeMIiepaType MIIa
P MP 5P s MoHTaxkHas1, IKCILTyaTallMOHHAs, CEIiCMUYECKasi Harpy3Ku H

10.2. O01ue moI0KeHus

10.2.1. Tonsecku cranmonapuoro kotna (puc. 10.1) - 310 Hecymme 31eMEeHTHI, BOCIIPUHUMAIOIIHE
Harpy3Ky OT MacChl KOTJIa, BpeMEHHBIE M 0COOBIe HArPY3KH M pabOoTaromIue MPH BEICOKUX TEMIIEpaTypax.

B 3aBucuMoOCTH OT MOLIHOCTH M THIIA KOTJIA (Ia30Ma3yTHbBIM WM MbIICYTOJbHBIN) IPUMEHSIOTCS /B
BapHaHTa KPEIUICHHUS IIOJBECOK K IIOBEPXHOCTSAM HarpeBa: 3a KOJUIEKTOP M 3a 9KpaH. BapuaHT KperuieHus
BBIOMpAETCd KOHCTPYKTOPOM B Ka)KJOM KOHKPETHOM Clydae HHIUBHIYalbHO, HCXOIS U3 CIIOKUBILEHCS
MPaKTUKH WU C Y4YETOM KOHCTPYKTOPCKHX ocoOeHHocTed. HampspkeHHss B 30HaX KpEIUIEHHsS MOIBECOK,
BO3HHKAIOILIUE B TPyOax 3KpaHOB M KOJJIEKTOpaX, CIELyeT OnpeaessaTs cornacHo pasgeny 7 Hopm.

10.2.2. TlogBecka CTalMOHAPHOTO KOTJAa COCTOMT M3 CIEAYIOIIMX OCHOBHBIX 3JEMEHTOB: TATH WU
LUIAPHUPHOTO COeAWHEHUs (OJHOTO WIIM ABYX - B 3aBHCHMOCTH OT OOIIEH AJIMHBI TOABECKU), COCTOSILETO H3
npoymuH. [logsecku paspenstorcs Ha "xonoausie" u "ropsuue". Tsaru "XomonHBIX" MOABECOK MPEICTABISIOT
co0OH CIUTOLIHBIE IPYTKH, a TATH "TopsunX" MOABECOK U3TOTOBIISIIOTCS U3 TPYO M OTHOCATCS K 000TpEeBacMbIM
3JIeMEHTaM.

10.2.3. JInsg U3rOoTOBJICHHS JIEMEHTOB IOABECOK CIIEAYEeT MPUMEHATh MAaTE€pPHAaJbl, MEPEUNCICHHBIE B
IIpaBunax yctpoiicTBa W 0€30MACHON AKCIDIyaTallud TMApOBBIX M BOAOTPEHHBIX KOTJIOB. J[1s M3TOTOBIICHUS
JJIEMEHTOB IIOABECOK, HE pabOoTalomMX IIOA MAABICHHEM M HE NPHUMBIKAIOIIMX HEMOCPEACTBEHHO K 3THM
3JIEMEHTaM KOTJIa, JOIIyCKAeTCsl UCIIOJIb30BaTh JII00bIE MaTEPUAIBL.

10.2.4. OcHOBHOM Harpy3KoH, JeHCTBYIOLIEH Ha MOJBECKY, sABIseTCs Bec. Kpome Toro, npu TEmIOBbIX
MEpEeMEILCHNUAX B IMpOLEecce SKCIUTyaTallud B TSAre BO3ZHUKAET W3THOAIOIIMII MOMEHT, NOCTHTAIOIIUil CBOUX
MaKCHUMaJIbHBIX 3HAYCHWH Ha KOHLAX TSTH.

10.2.5. KonuuecTBO NOABECOK MO NEPUMETPY KOTIA OMNPEAENSAETCS MaKCHMalbHO JOIMYCTUMBIMU
YPOBHSMH HaNpsKEHUM B y37axX CONpPSDKEHHUs MOJBECKM C IOBEPXHOCTSIMM HarpeBa. PaccTosiHHe MexTy
noaBeckamu (500-800 mMM) nOMmKHO 0OecreurMBaTh PaBHOMEPHOE pACIPEICIICHUE BECOBON HArpy3Kd IIO
nepuMeTpy Komia (MpH STOM CIEeAyeT YYHWTHIBaTh paboOTy TOTONOYHOIO TEPEKPHITUS, BO3MOXKHOCTD
niepepacrpeielIeHus yCUINi Ha TIOJIBECKHU B IPOLIECCE SKCILTyaTaIliH).

B otnmenpHBIX ciydasix, KOTJa ONperesisieMble IOBEPOYHBIM pacueTOM HANpsIKeHHS B TIOJBECKaX
CYIIIECTBEHHO HIDKE JOIMYCKA€MbIX, a YMEHBIIEHHE AMaMETPOB TAT HEIENecOO0pa3HO, PacCTOSHUE MEXAY
MTOABECKAMH MOXKET OBITH MPHUHATO Oosbire 800 MM.

10.2.6. B 3aBUCUMOCTH OT BECOBOM HAarpy3Ku, HNPUXOIAILIEHCS HA IOIBECKY, CIEAYyeT HCIOJb30BAThH

Tapenbuathie npyxunbl 1o TOCT 3057 (MakcumanbHOe Boctpusathe 10 71-10* H) u BUHTOBBIE NPy KHHBI 10

I'OCT 13773 (makcumanbHoe Bochpustie g0 10° H). YcTaHOBKA TapembuaThiX NPYKHH MOMKET OBITh
II0CJIEIOBATENBHOM U NIapaJUIeIbHOM.

10.2.7. Insg rpynmnsl MOABECOK, HE CBA3AHHBIX C OCHOBHBIMHU ITOBEPXHOCTSAMHU HarpeBa (MeMOpaHHBIMU
CTEHAMH KOTJa), JOIYCKAEeTCS YCTAaHOBKA JKECTKHMX ITOABECOK (0€3 MpYyKUHHBIX OJIOKOB), €CIH OTCYTCTBYET
repepacnpeeNeHre Harpy30K Ha TIOJJBECKH OT IMPOTHOO0B HECYIITNX OaJoK.
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Puc. 10.1. IToasecku craumonapHoro Kotna

B rpynny o0beanHSAIOTCS CBA3aHHBIE C OJTHOW MOBEPXHOCTHIO HArpeBa (3JIIEMEHTOM KOTJIA) ITOJBECKH,
Harpy3kH Ha KOTOpPbIE OTIIMYAIOTCS APYT OT Apyra He 6osee ueMm Ha 20%.

10.2.8. PacyeT Ha MPOYHOCTH MOJBECOK MPOU3BOIUTCS B JIBa dTAra:

BbIOOP OCHOBHBIX Pa3MEPOB;

pacyer Ha CTaTUYECKYIO IPOYHOCTb.

Bri00op OCHOBHBIX pPa3MEpPOB 3JIEMEHTOB IOABECOK MHPOBOAMTCS OTHCIBHO JISi KaXIOW TpYIIIBI
MIOIBECOK HAa OCHOBAaHWHU IOJYyYEHHBIX pACUYETHBIX HArpy3ok. Mapka cTanu 5JIEMEHTOB JOJDKHA
COOTBETCTBOBATh TEMIIEPATYpe, PH KOTOPOI paboTaeT moABecKa.

[Tocne BBIOOpa OCHOBHBIX pa3MEpOB 3JEMEHTOB IOJIBECOK JOJDKEH OBITh NPOW3BEICH pacueT Ha
CTaTHYECKYIO NMPOYHOCTh B IENIAX YTOUYHEHMs NMPHUHATHIX Pa3MEpoB C YUETOM BCeX JACHCTBYIOIIMX HArpy3oK U
JEeNCTBUTENHHOTO Mporuda 6ajiok MOTOIOYHOTO MEPEKPHITHS.

10.2.9. HapyxHblii guaMeTp TATH BbIOMpaeTcsd HAuMOOJBIINM W3 JBYX PAacUYETHBIX: B CEUCHHH C
MaKCHMaJIbHBIM YPOBHEM HAIpPSDKEHUH W B CEYEHHH C MAaKCHMAIBHBIMH PacueTHBIMHU TeMIepaTypamu. Beibop
pa3MepoB 3JEMEHTOB LIAPHUPHOTO COEAMHEHHS IPOU3BOAUTCS C yYETOM MAaKCHUMAJIBHBIX Temieparyp (B
"TerToMm simuke").

Ilon pacueTHOM TemrepaTypoll MeTajula AeTadd IIOJBECKH CieAyeT IOHMMAThb TEeMIepaTypy, IO
KOTOPO IPUHUMAETCSI 3HAYEHUE JJOIYyCKAeMOI0 HAaIIPSKEHUSI.

10.2.10. IlpoBepka HMpOYHOCTH Ta30IUIOTHBIX 3KPAaHOB NPU HEOAWHAKOBOH NMPOYHOCTH MEMOpPaHHBIX
CTEH KOTJIa IIPOU3BOJIUTCS O MPOrpaMMe pacueTa Ha MPOYHOCTb IEIEHOCBAPHBIX Ia30MIOTHBIX KOHCTPYKLIUN
Ha OCHOBAaHMHU PE3yJIbTATOB pacdyeTa MOTOJOYHOTO MEPEKPHITHUS.

10.3. Kpurepuu npo4yHOCTH U I0NycKaeMoe HANPsIKeHue

10.3.1. IlocnenoBaTenbHOCTh OLIEHKH CTaTUYECKON MPOYHOCTH JAETajeil MOJBECOK MpEeICTaBiicHa B
Tabn. 10.2.

10.3.2. Cpennrie HaNPsDKEHUS PACTSDKEHUS 10 CEYCHHIO Pe3h00BOI YaCcTH B TATAX IOJIBECOK BECOBBIX
Harpy30K JIOJDKHBI YIOBIIETBOPSTE YCIOBHIO Gqul,l[c].

IIpuBeneHHblE HANpPSDKEHHS, OINPEACNIEMBIE II0 CyMMaM COCTAaBJSIOIIMX CPEIHUX HaIpPsSHKEHUI
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pacTspKeHus], n3ruba M Kpy4eHus: B pe3b00BOI YaCTH MOABECOK, JOJKHBI YAOBIETBOPSTH YCIOBUIO GeqSI,S[G]

. CpenHuie KacaTenbHbIC HANPSDKEHHS, BBI3BAHHBIE JICHCTBUEM CPE3BIBAIOIINX BECOBBIX HATPY30K B pe3bOe TAT U
IIAPHUPOB, a TAK)KE B CBAPHBIX IIBaX, JOJKHBI YIOBIETBOPATH YCIOBUIO Tsh§0’7[<5]‘

10.3.3. CpenHue HanpsKeHUs CMSATHS HE JOJDKHBI ITPEBBIIIATh CIEAYIONNX 3HAYCHNH:
JUIsl TIOJIBUYKHBIX IIAPHUPOB GChSI,S[G];

JUIsl HETIOJIBUYKHBIX IIIAPHUPOB cchSZ,S[G].

Tao6nwuua 10.2

O6o3Haye- Harpyxarormmii O6o3Ha4ueHne yCHHii YcnoBue npoYyHOCTH Kareropus
HUE JTamna (hakTop OTIpEAETIIEMBIX
HaIpsKeHU N
1 Becosast Harpyska Qq curma_eq Obume
<= 1,2[curma] MeMOpaHHbIE
BecoBas Harpy3ka + Qq+p curmMa_eq
2 Becosas Harpyska + Q q+tM bg+M k curMa_eq OO61mue
U3rub + KpydyeHue <= 1,65[curma] MEMOpaHHBIE U
HU3rUOHEBIE,
BecoBas mHarpy3ka + Qq+M bg+M k+p curMa_eq KpydeHe
n3ruod + KpyueHune + <= 1,5[curma]
BHyTpEHHEE JaBICHUE

10.3.4. OCHOBHBIM JIOITyCKaeMbIM HaNpsKEHHEM, KOTOPOE HCIIOJIb3YEeTCs JUIsl OLEHKH MPOYHOCTH TMpHU
CTaTUYECKOM HATPYKEHUH, SBISIETCS HOMHUHAJbHOE JOIyCKaeMoe HamlpshKeHUE |[g], 3HAYEHUS KOTOPOTO
NpuBecHbI B pasgerie 2 Hopw.

B tabn. 10.3 ykasaHsl HOMHHAIBHbIE TOMyCKacMble HAMPSKEHUs TPU pacdeTHoM pecypee 10° u s
Pas3IUIHBIX MapOK CTAJIH.
Ecin B TEXHMYECKOM 3aJaHMW Ha pa3pabOTKy HE OTOBOPEHBI APYTHE YCIOBHUS, HOMHHAJIBHOE

JIOTTyCKaeMoe HampsKeHHe CorTacHo pasaerny 2 Hopm mpuHuMaeTcst HCXOs M3 pacyeTHoro pecypca 10° 4.
10.4. Ko3¢g¢puuueHT MPOYHOCTH CBAPHBIX COeIMHEHHIA

10.4.1. 3HaueHns k03P GUITIEHTA MPOTHOCTH CBAPHBIX COCAMHEHHWHA B 3aBUCIMOCTH OT THIIA CBAPHOTO
COCJIMHEHHS, BUJIAa HATPY3KH, METO/1a U 00beMa KOHTPOJISI CBapHOT0 COeMHEeH s npuBeaeHsl B Tabn. 10.4.

10.4.2. K cTikoBBIM cBapHbIM coefuHeHusM (PUC. 10.2) oTHOCSATCS MIBBI, Y KOTOPBIX B MONEPEUHOM
CEUCHHMH OTHOILIEHHE TUaMeTpa K TOJIIMHE MJIACTUHBI (MM OTHOLIEHHE OONBLIETO AUaMeTpa K MEHbILIEMY) He
npesbimaet 3/1. [Ipu oTHOMIEHUSIX, TpeBbIAOMUX 3/1, BBl CYUTAIOTCS YTIIOBBIMH.

Taonwuua 10.3

t,°C | BCr5cn 25 30 35 40 35X | 40X | 30XMA, | 25XM®

35XM (DU10)
20 154 161 172 185 198 | 275 | 288 356 402
100 143 150 161 174 187 | 255 | 272 335 389
200 134 141 147 161 174 | 234 | 248 308 368
250 127 134 141 147 161 221 234 295 362
300 117 124 134 134 147 | 208 | 221 281 348
350 - 114 117 121 134 194 | 201 268 328
375 - 107 111 114 121 188 194 248 308
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400 - - 101 104 107 174 181 221 275
425 - - - - - - - 194 241
450 ] - ] - ] ] ] ] 201
475 - - - - ] - - 174
Tabauna 10.4
o - Mero O6teM
Zﬁi@i{fﬂ ?pﬂisii Cxema Harpyski KOH’I‘I)O?IH xonrposst | P
1 2 3 4 5 6
Pacrs- : / 100% |10
KeHue, ‘% }. Busyars- =10% 10,8
H3rnb M M b0 <10%107
Cruixosoe ocMotp, | 100 % | 1,0
Cpes o — 3 >10% Og
- <10 %{08
Yrnosoe # /LM Busyans- | 100 % |09
i ~U HBH g0 108
MTOTHBIM ¢ — 0CMOTD,
NpOBapOM) t Y311 10% |0,7
Vranosoe u| Pacra- M 100 % 0.8
TABPOBOE | XeHHe,
(6e3 H3rH0, >10% 10,7
e el B el L ERCLACT
M ocMotp | 100 % 10,8
HaxieeTo- - %"g’ - 10% 07
YHOe
<10% 06

10.4.3. JlomyckaeMoe HampsDKEHHE CBApHOTO COEIUHEHUSA

CJICAYCT MNpUHUMATb 110 MCTAJLTY

cBapuBaeMbIx Jetaned. Ecnm gerans M3roToBNSeTCs M3 Pa3HBIX MapoK CTajiei, TO pacdeT JOJDKeH
MPOM3BOIUTHCS 110 IETaIM C HAMMEHBLIEH pacueTHOH XapaKTepUCTUKONW MPOYHOCTH.

10.4.4. Ins peraneit u3 yriiepoauCTOM, MapranueBoi (KpeMHEMapraHIeBOi) U XpOMOMOJINOICHOBON
cTanu 3Ha4deHus: Ko3duimeHTa mpouyHOCTH, npuBeneHHbie B Tabn. 10.4, mpuMeHUMBI IS BCETO Auana3oHa
pacUeTHBIX TEMIIepaTyp CTEHKH U JJIs BCeX JOMYCTHMBIX CITOCOOOB CBapKH.

10.4.5. Ins neraneit U3 XpoMOMOJHOACHOBON M BBHICOKOXPOMHCTON CTallM 3HAYCHUS] KOd(QQHIIMEHTa
POYHOCTH, npuBeAeHusie B Tabn. 10.4, npumenumsr 1o temmeparyp 510°C. TIpu pacueTHO# TeMIepaType
Boimie 510°C k03 GUIIMEHT TPOYHOCTH OIpEAesIeTcs Kak TMpou3BeAcHHEe KOAP(OUIINEHTOB IPOYHOCTH
cornacuo . 10.4 u pasgeny 4 Hopm.
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Puc. 10.2. BapyaHThi CBapHBIX COSAMHCHUI:
a, 6 — CTHIKOBHIE;] 8, ¢ — YTROBBHIE

10.5. BblﬁOp OCHOBHBIX Pa3M€E€pPOB 3JIEMEHTOB U PEKOMEH/IAIIMA 110 IPOCKTUPOBAHUI0 ITOABECOK

10.5.1. Jlns ka>kqo0i rpyIIibl MOABECOK MO BEIMYUHE CPEIHEN pacyeTHON AKCILTyaTallMOHHOM HArpy3Ku
Qq mo puc. 10.3 B 3aBUCUMOCTH OT BEJIUYHHBI Qq/(103[0]) Y MaKCHMaJIbHOTO OTHOCUTEJIBHOTO CMEIICHHUS
TATH TIOJIBECKU Ab/lb OMpEE/IACTCA HAPYKHBINH TMaMETp TArW. PacuerTHas JiuHa TATH 2/ BKIIOYACT TAaKKe

JJINHY M3ru0aeMON YaCTH IIACTHHEI COCIUHCHUA IMMOABECCKU C SKPAHOM.
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Puc. 10.3. HomorpamMa st onpeseicHUst HapyX- 34 - ! f i
HOro 1MaMeTpa TATrU: I 2 3 4 5 6 7 8 0/010s]),
a — TV MaJloro AMAMETP4; 6 — TS HONbILOTO 6 M’
nMaMerpa

[To Hapy>XHOMY nuaMeTpy TATH MPUHUMAETCS AMAMETP pe3bObl. B 1ensx yMeHbIIeHUs H3rH0aroero
MOMEHTa B pe3b0e MpH MPOEKTUPOBAHUM IPYKUHHOIO OJIOKA CIENyeT CTPEMHUTbCA K TOMY, YTOOBI pa3HUIA
MEXIy BHYTPEHHUM AHAMETPOM BTYJIKU M JUaMETPOM TSTH HE MpeBblnana 5% anamerpa Tsru.

Ecnu moaBecku B rpymnme HMMEIOT pasHyO [UIMHY, BBIOOpD AMAMETPOB TATU Uil TaKUX IIOJBECOK
MIPOM3BOJUTCS C YUETOM HX JUIMH U PeaJIbHBIX Harpy30K, BOCIIPUHUMAEMBIX STHMHU ITOABECKAMH.

10.5.2. Pa3Mepsl 21€MEHTOB LIAPHUPHOTO COSAMHEHUs IPUHUMAIOTC 110 HoMorpamme (puc. 10.4). B

3aBUCUMOCTH OT BEJIHYKHBI Qq/(lO3 [c]) ompenenstoTcs: muamerp Da - U3 YCIIOBUSI MPOYHOCTHU Ha CpPE3;
TOJIILIMHA CPETHEN ILIaCTHHBI S, ~ 113 YCHOBHS NIPOYHOCTH HA PA3PLIB H CMATHE; PAsMeEpsl m, W m, - 3

YCIIOBHSI IPOYHOCTH HA Pa3pbIB U CPe3.
B mensx yHudukanuum pazMepoB IIACTHH, BXOJSMIIMX B IIAPHUPHBIE COCAMHEHHUS Pa3HBIX TPy
TIOJIBECOK, JIOMYCKACTCS YBEINUICHHE WM YMECHBIICHHE Pa3MEPOB /11 W /M, [0 CPABHEHMIO C OTPE/ICTICHHBIMH

o Homorpamme (cMm. puc. 10.4) ¢ nocnenyroiei IPOBEPKOH pacueToM.
10.5.3. PasMmephl TIIacTUH B y3JI€ COCTUHEHUS MOJABECKU C DKPAaHOM NMPUHUMAIOTCSI B 3aBHCHMOCTH OT

2
KOHCTpYKTHBHOTO ncnonHenus (puc. 10.5, a, 6) mo BenmumnHe Qq/(lO npl[(;]). MaxkcuManbHOe KOJTHYECTBO
IUTACTHH HE JOJDKHO MPEBBIIIATD npl=6, a TOJIIMHA [UTACTHHBI HE TOJDKHA MPEBBIATh 6-8 MM.
YBenuueHue JTUHBI U3rH0AeMOM YacTH TUIACTUHBI lpl (cm. puc. 10.5) cmocoOCTBYeT yMEHBIIICHHIO

HamnpsDKEHUH B 3KpaHax NpU TEMIEPaTypHBIX paclIMpeHusiX. JMHa cBapHOro IIBa AOJDKHA HAaXOAUTHCS B
npeaenax 250-300 mm.
10.5.4. ITo I'OCT 3057 npu aedopmaunu O,Sf3 B 3aBHCHMOCTU OT MaKCHUMAaJIbHOM 3KCILTyaTallMOHHON

HArpy3Kku P, yMHOXEHHOW Ha Kod(duimeHT mneperpysku 1,2 (mpu HOPMANbHBIX yCIOBHSX SKCIUTyaTallH),

BBIOMpaeTcs Tapenbuatas npyxkuHa Il kimacca, Tuna 2-i u 3-i rpymmsr (I11-2-3).

Ecnu B i-if rpynme pacdeTHble HArpy3KH Ha OTJENIbHBIC MTOABECKH PA3IMYHbI (32 CUET KPEIUICHUS] K HUM
3JIEMEHTOB KOTJIa Ha Pa3HbIX BBICOTHBIX OTMETKaX), MPY>KUHBI AJISl 3TOW TPYIIBI BBIOMPAIOTCSA IO CpeaHeil
pacyeTHOW SKCIUTyaTalMOHHOM Harpyske; NpH 3TOM PAa3HOCTh MEXIYy MAaKCHUMAaIbHOW M MHHUMAaJIbHON
Harpy3kaMu He JOJbKHa npeBbimath 20% cpenneit.

02.09.2025 Cucrema TAPAHT 206



HopMbl pacyeTa Ha NPOYHOCTL CTaLMOHApPHBLIX KOTIOB M TpybonpoBoaoB napa v ropsidert sogbl P 10-249-98

] D,, MM
N 100 L~
\ 90 '/
80 =
\\ 70 // )
N
< 60—
N0
40
Sho 30
mm 60 S0 40 30 20 101 2 3 4 5 6 0/(107al),
50 110 0 .
60 130 A4 0,
70 150 Sip —
7
80 y o L 5
// 190 ,—
90 N 74 9 )
100 /}/5/ 210 [ | @/
110 AT 230 <
120 e 250 a
- 17 b
140 290 ’ m,
m,, MM m,, MM

Puc. 10.4. HoMorpaMma 1ist onpefiefieHUsI pa3MepoB 2JIeMeHTOB 11apHUPHOTO
COCIMHCHUSA

10.5.5. KonudecTBO TapenpyuaThiX MPYKUH B KOMIDICKTE OMPEISIISETCS MUCXOIS W3 OTHOCHUTEIBHOTO
mporuba 0ajoK MOTONOYHOTO MepekphITHs, paBHOTO 1/500, M momyckaemoii neperpy3ku noasecku Ha 20% 1o
CpPaBHEHHUIO CO CpemHel pacueTHOW 1o (opmyre n =4 N‘S“b/f3 , TIe Af*b - MakCHUMaJbHas Pa3HOCTh

NPOCajIOK NPYKUH JJIsl TPYIIIT IOJBECOK, onpenensemast mo puc. 10.6:
JUIS Ta30Ma3yTHBIX KOT/IOB (MOHTaXHBIC IPOTUOB) A f*, =A f,M ]

JUTS TIBUIEYTOJBHBIX KOTJIOB (9KCILTyaTaIl[iOHHBIE IPOTUOBI) A S =AY
IUId TBLIEYTOJbHBIX KOTJIOB B Cly4yae BBIPABHHUBAHUA BECOBBIX HArpy3oK II0CIE MOHTa)Kka

Af*b=max(AfbM; Abe_AfbM) :
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7 8 Q/(10°n[a)),
MM’

Puc. 10.5. Homorpamma ajist onpeaesieHUs pasMCpoB TUIACTHH!:
a — O HOCTOpOHISISI MPUBApKa; 6 — ABYXCTOPOHHSIsI MPUBApKa,
—S5=6MM,=~-=-—5=8 MM

Ha puic. 10.6 pasmep A - mmpuHa LenbHOCBapHOTO 6J10Ka MPU MOHTaxe (IpH OmpenesneHun A fM)

WM IIMpHHA dKpaHa (mpu ompexeneHun Af,>). Ecom L > A (L - paccrosHue MexIy omopamu Oanku
MIOTOJIOYHOTO TIEPEKPHITHS ), TO TIPU pacyeTe cieayeT NpuHUMars L = A).

MuHUManEHO HE0OX0UMOE KOJIMYECTBO MPYKUH YTOYHSETCS Ha OCHOBaHWHU (DaKTUYECKHX MPOTHOOB
0aJIOK MMOTOJIOYHOTO NIEPEKPBITHS TPU TPOBEACHUU TIOBEPOYHOTO pacyera.

10.5.6. Bei6op Buthix npyxuH npoussoautcs mo 'OCT 13769 u T'OCT 13773, pacueT 3aTsHKKH - 110
HTA.
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L, MM
A i Puc. 10.6. HoMorpamMa Anist oripejieicHust
MaKCHMAaJbHO{1 Pa3HOCTH I1POCANIOK TIPYXHH:
XXX — NIPH HOPMaJIBHBIX YCIOBHSX 3KCILIyaTa-
74? 7‘[7} unn (1/500); - - - - — 11pU ceHCMUUCCKOM
| L soanestcTsn (1/400)

10.6. PacyeT Ha cTaTHYeCKYI0O NPOYHOCTDH

10.6.1. O01IHMEe MOJI0KEHUA

10.6.1.1. TIpu pacuere Ha CTAaTUYECKYIO MPOUYHOCTH OMNPEHCISIIOTCS HAIMpPSDKEHHS OT BCEX HArpys3ok,
JEeWCTBYIOUIMX Ha TMOABECKY, C Y4eTOM KO3 UIMEHTOB IPOYHOCTH CBApHBIX coeanHeHni. [IpoBepka yciaoBuii

OPOYHOCTU MPOU3IBOAUTCA MOCJICAOBATCIILHO B 3aBUCUMOCTU OT HArpyXKarolmux (1)3.KTOp0B B COOTBCTCTBUHU C
n. 10.3.1.

10.6.2. OnpeneJieHue Harpy30K HAa NOJABECKU

10.6.2.1. C yueTroM BEIOpaHHBIX pa3MEpOB OAJOK IMOTOJOYHOTO TICPEKPHITHS OIPEICIIIOTCS HX
MPOTHOBI OT MOHTAKHOMU, AKCINTyaTallMOHHOW M celcMudeckor Harpys3kw. OmpeserneHne MmporHOoB Oallok
MIOTOJIOYHOTO TIEPEKPHITH HEOOXOIUMO ISl YCTAHOBJICHUS BEJIMYHMHBI MEepepacrpeie]ieHnss Harpy30K MeXIy
MTO/IBECKaMHU KOTIIA.

10.6.2.2. Tlo pmeWicTBUTENFHOMY NPOTHOY XpeOTOBOW WM MEXXpPeOTOBOW Oallku MpH pacueTHON
Harpy3ke (MOHTa)XXHOHW, HKCIUTyaTallHOHHONW W CEWCMHUYECKOH) OIpeneisieTcs Pa3HOCTh MPOCAIOK MPYKHUH
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KpaWHHX U CPEJHUX IOJBECOK A]; > TIpH 9TOM Kod(PUIMEHT HepaBHOMEpPHOCTH (mieperpy3ku) K Beraucisercs

o hopmyiie

0,2A
L0247,
Af*, >

rie Af*b npuxumaercst cornacHo M. 10.5.5. TIpu HOPMAIBHBIX YCIOBUSIX SKCIUIyaTalln Af*,=f/ , npu

CeHCMUYECKOM BO3JCHCTBUN A f*, = f5 .

Ecnmu npu MOHTa)ke TPOBOAUTCS BRIPABHHBAHUE HATPY30K HA MOJBECKU C MOMOIIBIO THAPOJAOMKpATA,
TO N‘n  OTPEZICTISIETCS 110 mporu0y OalKu OT pa3HOCTH P{PM'

IIpn celicMuueckOoM BO3ACHCTBUM pacyeT NPOU3BOIUTCSA IS Z P=P+P wm B cilydae

BbIPaBHUBAHUS HATPY30K IS Z P=P-P, . KoaphuureHT HepaBHOMEPHOCTH HE JI0JDKEH MPEBbIMIATH 1,4.
10.6.2.3. [ns Hamboiiee HArpyKEHHBIX IIOJIBECOK IPOHM3BOJUTCS IPOBEPKA IMPOYHOCTH C YUETOM
HaiineHHoro ko3dduuuenta HepaBHoMepHocT K.

10.6.3. Pacuer HA NIPOYHOCTH TAT MOJABECOK

10.6.3.1. OGiue MeMOpaHHbIC HAIIPSDKEHUS OT PACTSDKCHUS CHIION QCI OTPECISAIOTCS 110 POopMyJIe

9

V4 Fb(p )

rue Fb:nd12 /4 - I CIUIOIIHOI'O KPYIJIOTO CEYEHU,
szn( a? —dz) /4 - mist onoro kpyryioro cedenus (d =d (d) );

- mpuHUMaeTcs coraacHo 1. 10.4.1 mpyu HaIMYMU CTHIKOBOTO IIIBA.
10.6.3.2. Cpennve HampsHKCHHS OT BHYTPEHHETO JABJICHHS B TTOJIOM KPYTJIIOM CEUCHUU (B ITOABECHOM
TpyO€) TSATU onpenessiFoTcs coraacHo pasaeny 3 Hopwm.
10.6.3.3. MakcuManbHbIH H3THOAIOIINI MOMEHT, ACHCTBYIOIINN Ha TATY, ONpeNeNseTcs o hopMyie

_ 080Ash(kl)
b kil ch(kl)—sh(kt)

rae j= I/ Qq/Ef[b - IIapameTp;

]bznda4/64 - 7151 CIUTOITHOT'O KPYTJIOTO CEUCHUS,

Ibznda“[l ~(d /d, )4 ] /64 - IS TI0JIOTO KPYTJIOTO CEYEHHS TATH.

080,
Ecmu k>3, 10 M, = o

10.6.3.4. OOmue w3rnOHBIC HAMPSKEHHUS, BO3HUKAIOIINE OT MOMEHTA Mbq, OTIPEIICIISIFOTCSL 10

dhopmyiie

b
G:_(L

M,
z I/Vb(p,

riae I/I@:ndj /32 - I CIUIOIIHOI'O KPYIJIOrO CEUYEHUS,

Wb:nda3[1 *(d /d, )4 ] /32 - A HOJIOT0 KPYIJIOro CEYEHHUS.
10.6.3.5. W3srubaroumii MOMEHT qu, BOCIIPUHUMAEMBIH pe3b00i, 3aBUCHT OT JUIMHBI BTYJIKH lBT u
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Pa3HUIBI MEXTy BHYTPEHHUM TUAMETPOM BTYJIKH U IUAMETPOM TATH 2 A =D -d :
S BT a

_ OAsh(KL)
4kl ch(kl,)-sh(kL,)

e f= |/ O,/E'

I :“da4 /64 - IJid CIUIOIIHOTO KPYIJIOr0 CEYCHHS,

I =nda4[l *(d /d, )4 ] /64 - 0 OO0 KPYIJIOro CEYEHHUS TATHU.

Ecnu nonmyueHHoe 3HaueHue qu NIPEBOCXOIUT 3HAUCHUE Mbq, clenyeT NpUHUMATh qu=M b’

10.6.3.6. M3ruGHble HampspDKeHHs, BO3HUKAIOIIME B pe3b0e OT MOMEHTa qu, ONPENENSAIOTCS 110

hopmyme

s|=

rie VK:;;df /32 - U1 CILIOIIHOTO KPYTJIOTO CEYCHHUS,
VKZﬂdf[l ~(d/ds)4] /32 - IJId IOJ0r0 KPYIJIOro CEYEHUS.
10.6.3.7. HanpsbxeHue KpydeHus B pe3b0e MpH 3aTsre raiiku onpeaessercs mno Gopmyiie
M,
T, =
k 2 VZ( )

rac I/Z{:O,st3 - IJId CIUIOITHOI'O KPYTJIOro CCYCHUAA,

VZ€=O,2dS3[1 ~(d /d, )4 ] - 17151 TIOJIOTO KPYTJIOrO CEYEHMUS;
M = EJquas - KpYTALIUHA MOMEHT, JCHCTBYIOIIMMI Ha TOJABECKY;
QCl - YCUJIME MPU 3aTsIre raku;

¢ - K02 UILKCHT, 3aBUCALLHIA OT TPEHHS B pe3b0e; onpenensiercs 1o tadi. 10.5.

Tao6nuua 10.5

Koaddurment keu KauectBo moBepxHOCTH
0,10 Uncto 06paboTaHHbIC ITOBEPXHOCTH TP HATHINH CMa3KH
0,13 YucTo oOpaboTaHHBIE TOBEPXHOCTH 03 cMa3Ku U rpy00 00paboTaHHBIE IOBEPXHOCTH MPH

HaJIM4YWKU CMa3Ku

0,18 ['py60 06paboTaHHBIC TOBEPXHOCTH 0€3 CMa3KH

HpI/I HCIIOJIb30BAHUU THUAPOAOMKpATa B LCIAX BBIPABHUBAHWA HAIpy30K Ha IMOJABCCKHU M =0. He
K

JOMYCKaeTCs 3aTsr TaeK TapeabuaThIX NPY>KUH MO HArPYy3KOH.
10.6.3.8. B cootBercTBHU ¢ pa3ferniom 5 Hopm 1t pacyeTHBIX C€UEeHUH BBIYHMCISIFOTCS TPH TJIaBHBIX
HOPMAJIbHBIX HANPSKCHAA G, G,» G, KOTOPBIC NPEACTABIAIOT COOOH anreOpantecKyio CymMmy

JEWCTBYIOUIMX B OZHOM HaIlpaBJICHUH HANPSHKCHUH OT MPUIOKEHHBIX K PACUETHOMY CEUCHHIO Harpy30K.
10.6.3.9. IlpoBepka yclOBHH NPOYHOCTH TMPOU3BOAUTCS IOCIEIOBATENbHO B COOTBETCTBUHM C
Tabn. 10.2 B 3aBUCUMOCTH OT HArpyKaroIUX (PaKTOPOB U MPHIOKECHHBIX yCUIIHUIA.
10.6.3.10. Hanpspxenue cpesa B pe3nde onpeaessiercs no Gopmyre

.0

ss N
nd.h,
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rie hS - BBICOTA paboyeil yacTu pe3rObl, MM.

ITpoBepka yCIOBHSI TPOUYHOCTH MPOU3BOAUTCs coracuo n. 10.3.1.
10.6.4. Pacyer Ha MPOYHOCTH IIAPHUPHBIX COEIMHEHUI

10.6.4.1. HampsbkeHue cMATHS B IIApHUPAX ONpeaessieTcs mo Gopmyiie

Dysi, \ D

a

Ocp

®dopmyia cripaBeIvBa NPH yCIOBUU I,OSDh/DaSI,l.

10.6.4.2. Cpennue KacaTenbHbIC HAIIPSDKCHUSI, BbI3BAaHHBIE JEHCTBUEM CPE3BIBAIOIINX YCUIIUN B BAJIUKE,
OTIpeaeNsIoTCs 1o hopMyIe

TS

_20

2
nD;

10.6.4.3. HanpspkeHne CMATHS B IIAPHUPAX ¢ OBAIbHBIM oTBepcTueM (cM. pyc. 10.1) onpenensiercs mo
hopmyiie

3,5%%

S Dpe

Ocp =

10.6.4.4. O6mue MmeMOpaHHbIC HANIPSDKCHHSI B TIPOYIIWHE C KPYTIBIM OTBEPCTHEM OT PaCTATHUBAIOIIETO
YCHIIHSL OTIPEJIEISIOTCS 1o (hopMyIie

9

o Sipl & i )

10.6.4.5. O6mue MeMOpaHHbIC HANIPSKEHUS B IPOYILIMHE C OBAILHBIM OTBEPCTHEM OT PacTATHBAIOIIECTO
YCUJIHMS OTIPEIEIISIOTCS 1o (hopMyIie

: Shp( 5 _th) ’

rme EOh - IJIMHA OTBEPCTHS, MM.

10.6.4.6. O6mue MeMOpaHHBIC HANIPSKEHUS B IPOYIIMHE C OBAILHBIM OTBEPCTHEM OT PacTATHBAIOIIETO
YCHJIUS ONPENENSIOTCS 1Mo (popmyie

3Q1(eh+EOh)

c. =

) 2Shp(eh £, )2 ’

e EO}1 - IJIMHA OTBEPCTHS, MM.

10.6.4.7. TIpoBepka yCa0BHS MPOYHOCTH MPOon3BoanTCs cormacuo M. 10.3.
10.6.5. PacueTr Ha IPOYHOCTH MJIACTUH

10.6.5.1. MakcumanbHas JToKalbHas Harpy3ka B ractude (cM. puc. 10.1) y3na coemuHeHus OABECKU
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C 9KpaHOM ormpeesseTcs mo Gopmyiie

0,=KQ /n

pl’

TJe n_ - 9MCIO MTACTHH, IIT.;
p

K - koaddurment HepaBHoMepHOCTH; onpezessercs no Tabn. 10.6.

Tao6nwuua 10.6

Yucno mmactul n_pl Koadduuuent nepaBnomeproctu K
1 1,0
2 1,2
4 1,3
6 1,4

10.6.5.2. O0mue MeMOpaHHbIE HATIPSYKCHUS B IJIACTHHE OT YCHITUS Q| OmpesensioTCs 1o bopmyne

6,= QL ,
Fplq)

2
1S T maomanb monepeuYHoro CEYCHUs JIaCTUHBL, MM |
pl p

- KO3 GHUIUEHT MPOYHOCTH, orpeaensseMblii corinacHo M. 10.4.1 (mpu HaTMYUK CTHIKOBOTO IIIBA).
10.6.5.3. O6mue n3ruOHbIE HANPSHKEHUS B IJIACTHHE OT CMEIICHUS ONPeNeIstoTCs 1o GopmyIe

roe F =e
pl

_ 3E's, AL,
Lo ’

o

24A,LE,
)3 +Iblj,

rie Alpl - CMEUIEHHE TUIACTHHBI, MM: Al,= 3 (2]
eplSplnpl( b i

10.6.5.4. TIpoBepka ycaoBuUs MPOYHOCTH MPOn3BoaAnTCs cormacuo M. 10.3.
10.6.6. PacyeT HAa NPOYHOCTH ONOPHBIX IJIUT

10.6.6.1. DKkBUBAJIEHTHOE HANpsDKEHUE B MPSIMOYTONBHOW omopHol tuactuHe (puc. 10.8) ¢ psmom
oTBepcTuii ot yeunus Q ompezensercs o Gopmyiie, CIpaBeTMBON JUIS JIFOOBIX pa3MepOB IUIUTHI B IJIAHE:

_ o+
Geq_c* 2 s

Sap

rae ¢* - ko3 PUINEHT, TPHHUMACMBIl B 3aBHCHMOCTH OT CHOCO0a ONUPaHHs IUTMTHI U BAapHAHTOB
Harpysxenus mo Tabn. 10.7.

Taonwuua 10.7
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[Tapametp c 11 c 12 c 21 c 22
Oera [Mapametp anbda
2 4 6 2 4 6 2 4 6 2 4 6
2 1,0 1,7 2,2 0,6 1,3 1,9 2,4 4,7 6,0 1,8 3,9 4,9
1,0 1,2 1,4 0,6 0,9 1,2 1,5 2,8 3,8 1,2 2,2 3,1
1,0 1,1 1,2 0,6 0,8 1,0 1,2 2,2 3,0 1,0 1,9 2,7

02.09.2025

Cuctema FTAPAHT

214



HopMbl pacyeTa Ha NPOYHOCTL CTaLMOHApPHBLIX KOTIOB M TpybonpoBoaoB napa v ropsidert sogbl P 10-249-98

MpumeyaHus: 1. Jlng npoMeKyTOUHBIX 3HAYCHUH KOI(DOUIMEHTH ONPENENSIOTCS JIMHEHHON
WHTEPHIOJIAIINEH OJIMKaHIIINX 3HaUeHUH ¢ okpyriieHnreM 70 0,1 B OOJBITYI0 CTOPOHY.

2. llpn <2 x0d(PPUIHMEHTHI OMpEenessFOTCS JMHEWHOW SKcTpamoisanueil ¢ okpyrieaneM mo 0,1 B
OOJIBITTYIO CTOPOHY.

JInst TmThI, 3aIlieMIICHHON 1Mo omopHbIM KpomkaM (tum I ma puc. 10.8), c*=c , ecIH Harpyska

"
pacrpe/iesnieHa 110 KOHTYPY OTBEPCTHSL, U ¢*=c , €CJIM Harpy3Ka paclpe/e/cHa [0 UIHPUHE KOJIbLA.

st ToIITHI, CBOOOTHO OTIEPTOH MO OMOPHBIM KpoMKaM (tut 1), c*=021, ©CJIM Harpy3Ka pacrpeeicHa
10 KOHTYPY OTBEPCTHSI, U ¢*=c_, €CIIH HArpy3Ka paclpe/Ie/ieHa [0 UIMPHHE KObIIA.

Koaddummentst ¢,, ¥ C,, COOTBETCTBYIOT MEPEIAYE HArPY3KU YEpe3 raiiky, BHyTpEHHUU UaMETP

KOTOPO# paBeH AuaMeTpy OTBEpCTHs B ONOpHOH mute (puc. 10.9).
[Tapametrp ( ompenensercss Kak OTHOLIEHHE PAcCTOSHUS MEXAY OIMOPHBIMH KPOMKaMHU K TUaMETPy
OTBEPCTHA:

a:a/ r,

A€ paCcCTOSAHUE a MIPUHUMACTCA paBHBIM PACCTOAHUIO MEXKAY CTCHKaMH OITOPHBIX 0aJIoK.

2r
F— —_— 5 2r
r o
S S s ‘* &

D ) -

o T —" l

2a 2a 2a

Tun | Tun il Tun 111

Puc. 10.7. Tuns onopHsIX 1IUT

Ilapamerp [ ompenensercsi Kak OTHOLICHHE PACCTOSHHS MEXJIy LCHTPaMH OTBEPCTHH K JHaMeTpy
OTBEPCTUM:

B=ﬂn

10.6.6.2. DxBHUBaJIEHTHOE HaNpsKEHHE B MPSAMOYTOJBHOMN OMOPHOM IINTE C €IMHUYHBIM OTBEPCTHEM
(em. puc. 10.8) ot ycwmmus Qq ormpenensieTcs mo Gopmyiie, CrpaBeIMBOM A TOOBIX Pa3MEpOB IUINTHI B

IIJ1aHE:

Sop

Geq

rae ¢* - kod(hUIUMEHT, MPUHUMACMbIH B 3aBUCUMOCTH OT CIOcO0a ONMMpAHHUS IUIMThI U BapHaHTa
Harpysenus mo Tabn. 10.8.

JI1st TUTATEI, Y KOTOPOH JABE TPOTHBOIIOJIOKHBIE KPOMKH 3allleMJICHBI, a TBe apyrue cBodoans! (Tum 1),
c*=031, €CJIM Harpy3Ka pacrupezielieHa M0 KOHTYPY OTBEpCTHS, U c*:c32, €CIIi Harpy3Kka pacrpejesieHa 1Mo

LIUPUHE KOJIbIIA.
Jnist TUTATBI, Y KOTOPO# JIBe MPOTHBOIOJIOKHBIE KPOMKH CBOOOJIHO OIEPTHI, a JBE IPYyTrHe CBOOOIHBI
(tum 1II), c*=c4], €ClIM Harpys3ka pacrpenieieHa 0 KOHTYpY OTBEpPCTHA, W c*=c42, €clli Harpyska

pacrpe/ielieHa 1o MIUPHUHE KOJIbIIA.
Jlnist UThI, 3alIeMIICHHOM 10 KOHTYPY, TIPU Harpy3Ke, pacrlpe/ieieHHON 1Mo KOHTYPY OTBEepCTHs (THII
I10), c*=c51.

st TiTeI, ¢cBOOOMHO OIEPTOM MO BCEMY KOHTYPY, NPH Harpys3ke, paclpeleICHHONW IO IMHPUHE
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xonpia (tumn 1), c*=c .

2r

7

7

//M

G

2a

02.09.2025

Puc. 10.8. BapuaHTh Harpyxenus:
a — HaTpyXeHue 1o KOHTYPY OTBCPCTHS; 6 — Harpy>XeHue 1o HIMpUHE KolbLa

3r

N

v,

2a

gL

Cuctema F'APAHT

Tao6nwuua 10.8
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[MapameTtp c 31 c 32 c 41 c 42 c 51 c 62
ramma [Mapamerp anbda
2 4 6 2 4 6 2 4 6 2 4 6 2 4 6 2 4 6
2 1,0 1,9 2,6 0,6 1,5 2,1 2,6 5,5 7,3 1,9 4,2 5,4 0,7 1,0 1,0 0,9 1,5 1,5
4 1,0 1,3 1,6 0,6 1,0 1,4 1,6 3,1 4,2 1,2 2,4 3.4 1,0 1,1 1,2 1,5 1,8 2,0
6 1,0 1,2 1,4 0,6 0,9 1,2 1,3 23 3,2 1,0 2,0 2,9 1,0 1,2 1,4 1,5 2,0 2,1
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MpumeyaHus: 1. Jlng npoMeKyTOUHBIX 3HAYCHUH KOI(DOUIMEHTH ONPENENSIOTCS JIMHEHHON
WHTEPHIOJIAIINEH OJIMKaHIIINX 3HaUeHUH ¢ okpyriieHnreM 70 0,1 B OOJBITYI0 CTOPOHY.

2. llpn <2 x0d(PPUIHMEHTHI OMpEenessFOTCS JMHEWHOW SKcTpamoisanueil ¢ okpyrieaneM mo 0,1 B
OOJIBIITYIO CTOPOHY.

HapaMeTp o OMpEACIACTCd KAaK OTHOLICHUC PACCTOAHUA MCKAY OINOPHBIMHU KPOMKaMH K JUAMCTPY
OTBCPCTHUA:

a=alr.
Iapametp  onpenenseTcs Kak OTHOLICHNE JIMHBI ONOPHBIX KPOMOK K AMAMETPY OTBEPCTHSL:
'\{:b/ r.

10.6.6.3. IlomydeHHbIe 3HAYEHWS DSKBHUBAICHTHOTO HANPSHKEHHWS HE OJDKHBI TNPEBHIATh 1,5[]
coracuo . 10.3.

10.6.7. PacueT Ha MPOYHOCTH 1IN0

10.6.7.1. Ecnu paguyc NpUIOKEHUS HArPY3KH (paguyc JTUHUN KOHTAKTa 7 ) HE IPEBOCXOAUT CPETHETO
K
pajuyca Waibel, T.e.  <r+R, TO 9KBHBAJICHTHOE HANPKCHHE B KOHMYECKOI 1Iaifbe 0T HATPY3KHU IPH TH060M

yIjie KOHyCHOCTH olpeaessiercs no gopmyie

gg(r-i-R)

O™ ] 6nrh(R—)

10.6.7.2. Tlomy4yeHHOE 3Ha4YeHHE OKBHUBAJIECHTHOTO HANpsHKEHHS HE JOJDKHO MpeBbIaTh 1,2[q]
corsiacho . 10.3.
10.6.7.3. HanpspxeHus OT cpes3a B ONMOPHOM OypTe KOHUYECKOH MIaiiObI

Ty, =QI/47I( rb2 —rz) ,

TIe 7, - HAPYXKHBIH pajuyc Oypra.

10.6.7.4. 3a cuer OoONBIIOW JJMHBI 30HBI KOHTAaKTa chepuIeckoil W KOHMYECKOW a0 HampsHKeHUs
CMSTHSI B DTOM 30HE OKAa3bIBAIOTCS 3HAYUTEIHHO MEHBIIE JONMYCKAeMBIX, TIOITOMY IPOBEpPKA Ha CMSTHE HE
TIPONU3BOJIUTCSL.

11. MeToauka pacueTra Ha IIPOYHOCTH NPHU ceiicMHYEeCKOM BOSHEﬁCTBHH

Hacrosimuit pazgen ycranaBiauBaeT TpeOOBaHMS K pacueTy CEHCMHUYECKMX HArpy3oKk Ha MapoBbIC
CTalMOHApHBIE KOTJIBI, WX 3JIEMEHTHl W TPyOOmpoBoOAB!I ropsued Boabpl W mapa. C MOMOIIBIO PacdyeToB
MIPOBOJUTCS OLIEHKA CEHCMOCTOMKOCTH 000PYIOBaHUS, a TAKKE OMPEACIIAIOTCS MEPOIIPUATHS 110 00eCIICUEHHIO
CeIICMOCTOMKOCTH Ha CTa UM MPOESKTUPOBAHUS U B MPOLIECCE IKCIIITyaTaI|H.

11.1. YciaoBHBIe 0003HaAYEHUS

11.1.1. B pa3nene IpUHSTHI CIEAYIOIINE YCIOBHBIE 0003HAYEHNs, TPeACTaBIeHHbIe B Tabn. 11.1.

Tabnuua 11.1

CumBon Hazpanue Enqununa
HU3MEpPEHU
1 2 3
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CUIMa_mS O06ue MeMOpaHHbIE HATIPSDKEHUS C YYETOM CEHCMUYECKOTO MlIla
BO3JICHCTBHUS
cCATrMa_mms MectHbie MeMOpaHHBIC HATIPSHKCHIS, BOSHUKAIOIIHE OT MlIla
HEPaBHOMEPHOI'O PACHPEIEIICHUS HATPY30K, C YUETOM CEHCMUYECKOTO
BO3/IEUCTBUSA
curma_bs OO0ure u3rnOHbple HAPSHKEHUSI ¢ YIETOM CEHCMUYECKOT0 BO3JICHCTBUS MIIa
CUTMa_CMS Hanpspxenue cmarus MlIla
Tay Hampsxenue cpesa MIIa
k OTtHOcHTENBHOE IeMIIPUpOBaHHE (B IOTSAX OT KPUTHUECKOTO
Ko durrenta aeMndrupoBaHus)
N UYucno crenienelt CBOOOIBI pacueTHON MOJIEIH
g HopmanbHoe yckopeHue cBOOOTHOTO MageHus Mm/c2
a(t) 3aBUCUMOCTb YCKOPEHUS! OCHOBAaHHUS OT BPEMECHHU
[M] Marpuna ko3¢ PUIUEHTOB HHEPLUH
[C] Martpura ko3pPHUITIEHTOB KECTKOCTH
p(f) YacTora COOCTBEHHBIX KOJICOaHU pan/c (I'm)
HYD HopmaiibHble ycn0BUS 3KCIUTyaTaluu
113 [IpoexTHOE 3emiieTpsiceHue
CA CuHTe3upoBaHHAs aKCeIeporpaMma
JICM JIuHeHO-creKTpaIbHbIN METO
MJIA Metoa IMHAMHYECKOTO aHAIN3a
MSK-64 12-6annpHas mMIKaja HHTEHCUBHOCTH 3eMiieTpsicenuii 1964 r.,

paspaboranHas C. MensenesbiM, B. [lImorxoepom u B. Kapaukom

11.2. O01IHe MoJI0KeHus

11.2.1. PacueT Ha celiCMOCTOMKOCTh ABJAETCS 005A3aTEIbHBIM 3TAllOM [TOBEPOYHOTO PacyeTa M CIYKUT
JUISL OTIpENIEIeHHs] BO3MOXXHOCTH HMCIOJB30BaHMA OOOpYJIOBaHMA B pailoHaX C MOBBIIMIEHHOW celicMHYecKon
AKTUBHOCTHIO.

11.2.2. Ilenpio MOBEPOYHOTO pacueTa Ha CEHCMOCTOMKOCTD SIBIISICTCS:

[IPOBEPKA IIPOYHOCTH 3JIEMEHTOB 00OPYAOBaHMUS;

OILICHKA B3aHMHBIX CMEILIECHUN, COYJapEHUI 3JIEMEHTOB KOHCTPYKLMH;

pa3paboTka MEpONpHATHH, HANpaBICHHBIX HAa CHIKCHHUE PACUETHBIX IUHAMHYECKHX HAarpys3ok, B
Cllyyasix, KOrJia pacyeT He MOATBEepXKaaeT odecreueHre TpeOoBaHnH ceHCMOCTOMKOCTH.

11.2.3. OcHOBHBIE KPUTEPUH CEHCMOCTOWKOCTH 000pyAOBaHUs 0a3UPYIOTCA Ha TakKUX (aKTopax, Kak:

HEOO0XOTUMOCTh 00ecTiedeHus 0€30MaCHOCTH ONEPATHBHOTO NEPCOHANIA CTAHIINH;

BaXKHOCTh KOMIIOHEHT TEXHOJOTHUYECKOTO 000OpYyIOBaHUS M CUCTEM, HEOOXOAMMBIX IJIsi BHIPAOOTKH
3JIEKTPOIHEPTUH U TEIUIA;

aHanM3 HAYyaIbHOW CTOMMOCTH H O0O0beMa IOTCHIHWANbHBIX 3aTpaT Ha PEMOHT WM 3aMeHy
000pYIOBaHHMS, IIOBPEKIECHHOTO B PE3YJIbTATE CEUCMHUYECKOTO BO3ICHCTBUS,

BO3MO’KHOCTb HCTIOJIb30BAHNA ANbTEPHATUBHBIX YaCTeH U CUCTEM 000pYIOBaHHS;

OIIEHKA MOBEIEHUS ¥ B3aNMOICHCTBHUS OTJENBHBIX CHCTEM IPH 3€MIICTPSICEHUH;

aHaJIM3 BO3MOXKHBIX IOTEPh OT IPOCTOEB OJIOKa BCIEACTBUE IMOBPEXKICHHA OOOpYNOBAaHUS MpU
CEHCMHYECKOM BO3JCHCTBHH.

OcHoBHoI1 kpuTepuii ceiicMoctoitkoctn TOC u TOL| MoxkHO chopMyTHPOBaTh CIEIYIOIMAM 00pa3oM:
CTaHIHA JO0JKHA MPOTHBOCTOATH C MUHUMAJIBHBIMU CTPYKTYPHBIMU MOBPEXKIEHUAMH U HEMPOIOJKUTEIbHBIM
MPEKpaILCHUEM BBIPAOOTKH JIEKTPOIHEPTUH U TEIIa 3€MJICTPSICEHUIO, KOTOPOE BBHI3BIBAET YCKOPEHHE TPYHTa
TOJILKO ¢ HU3KOH (0k010 10%) BEepOSTHOCTHIO MPEBBILLICHUS B TEUEHUE TPOSKTHOT'O CPOKA CITYKOBI CTaHIHH.

11.2.4. TloBepouHBIii pacueT HEOOXOAMMO NPOBOAMTH C YYETOM [EHCTBUSI SKCIUTyaTallMOHHBIX WU
CEHCMUYECKUX HATPY30K.
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BeTpoBble Harpy3ku npu pacyere Ha CeHCMOCTOMKOCTh HE YUUTBHIBAIOTCS.

IIpoekTHOE CeHCMUYECKOE BO3MEHCTBHE 3a7acTCs B COOTBETCTBHM C OOmIEH KOHIICTIITHEH
CEMCMOCTOMKOCTH OOBEKTOB TEIUIO3HEPIeTUKM B BHMJE AHAJOIOBBIX aKCEIeporpaMM il IUIOIIAAKH
CTPOUTENLCTBA CTAHLIMHU, UMEIOIIEH MaKCHUMaJIbHbIE ITMKOBBIE YCKOPEHUS, COOTBETCTBYIOLIME ITOBTOPSIEMOCTH
OJIMH Pa3 3a CPOK CIyXObl cTaHIuH. IIpu 3TOM NHMKOBBIE YCKOPEHMS AOJDKHBI UMeTh He Oosee ueM 10%-Hyro
BEPOSITHOCTh MX MPEBBILICHNS 32 IPUHATHINA IEPHO OBTOPSIEMOCTH.

B npouenypy onpeaenenus natencuBHocTH [13 B 0011em cirydae JOKHBI BXOAUTH CIEAYIOMINE 3Tallbl:

ONpE/ETICeHNEe PETHOHANBHONM  CEHCMUYECKOH AaKTHMBHOCTH W BEPOSTHOCTH  BO3HMKHOBEHUS
3eMJIETPSACEHNI Pa3NMYHON HMHTEHCHBHOCTM Ha OCHOBaHMM aHajIN3a HCTOPHUYECKUX W HHCTPYMEHTAIbHBIX
JTaHHBIX;

YCTaHOBJICHUE U KJIACCHU(HUKAIIHS BCEX Ie0JIOTHICCKHUX pa3ioMOoB B 30HE 80-100 kM;

oTpesiesieHNe MaKCUMaJIbHO BO3MOYKHBIX 3€MJIETPSICEHUH, KOTOPbIE MOTYT HHUITUUPOBATHCS KAXKIBIM U3
Pa3JIOMOB, M yCTAHOBIIEHUE MTOBTOPSEMOCTH ISl K&KJIOTO COOBITHS 3€MIICTPSICCHHUS;

pacdeT MHUKOBBIX 3HAUEHUI YCKOpEHWH TPYyHTa Ha IJIOMIA/IKE, BBHI3BAHHBIX JBIKEHHUSMH OTAEIHHBIX
Pa3yIoMOB;

omnpeneneHue napameTpos 113 (IpoeKkTHOro crekTpa, akceaeporpaMM U MPOEKTHOTO MaKCHMAaJIbHOI'O
MTMKOBOT'O YCKOPEHUS IPYHTA) VISl IPUHATON NPOEKTHON OBTOPSIEMOCTH 3€MJIETPSICEHUS.

11.2.5. B coorBercTBUM C OOmIed KOHIENIHA W KPUTEPUSIMH CEHCMOCTOHKOCTH TIPUHIIUIL
ceiicMO3alUThl CTAHIIMU 3aKJIovaeTcs B ee Oe3omacHoM octaHoBe mpu 113 m mocienyiomeM Imycke uepes
KOPOTKHI NPOMEXYTOK BPEMEHH TPH OTPaHHUYECHHOM O0BEME BOCCTAHOBHTENBHBIX padoT. i1t obecrieueHus
9TOM 3afayMl BCE TEXHOJIOTHYECKOE 0OOpYyIOBaHUE M CHCTEMbI CTAaHIMM JOJDKHBI OBITH pa3liesieHbl Ha IBE
KaTerOpHH CEHCMOCTOUKOCTH.

Kareropus Is. Cuctembl 1 060pynoBaHue, s KOTOPBIX BBIMOJHIETCS 000CHOBaHUE CEHCMOCTOMKOCTH
(mpoyHOCTH 1 (MITH) PabOTOCIOCOOHOCTH):

CUCTEeMBbI 1 000pyToBaHMe, 00eCTIeYnBaIOLIe aBaPHITHbBII OCTaHOB 0JI0Ka;

CHUCTEMBl W OOOpYJIOBaHHME, KOTOpPbIE MOTYT SBISATHCS MMOTEHIIMAIBHBIM HWCTOYHHKOM TIOXKapa B
pe3yJibTaTe CeMCMUYECKOTO BO3JIEUCTBUS;

CpPEeACTBA M0XKAPOTYILEHMUS;

OCHOBHOE M Joporoctosimee 000pyJoBaHHE, KOTOPOE HE MOXKET ObITh BOCCTAHOBJICHO U 3aMEHEHO B
OTpaHUUYCHHBIH EPHOJ BPEMEHHU U MOBPEXKICHUE KOTOPOTO NPUBEAET K 3HAYUTEIBHOMY HKOJIOTMYECKOMY WM
¢unancoBomy yuiepOy (Hampumep, KoTed, TypOuHa, Aea’paTop, HMHUTATEIbHBI HACOC, IBIMOCOC, CHJIOBBIC
TpaHCPOPMATOPHI, Ay THEBbIE BEHTHIISTOPHI, MEJILHULIBI, OaKH Ma3yTa, BOABI U T.11.);

OCHOBHBIE TPYOOIIPOBOIBI TIapa U MUTATEIBHOH BOJIBL.

Kareropust IIs. Bce mpoune cuctemMbl W 00OpynOBaHUE, BaKHBIE C TOYKH 3pEHHsT OOECICUEHHS
paboTOCIIOCOOHOCTH CTaHIIMM M HE BOLIEANINE B KaTeropHio Is, TOMKHBI UMETh MPAaKTUYECKYI0 BO3MOXKHOCTD
OBITh BOCCTAHOBJIGHHHIMH B OTPaHWYCHHBIH TEpPHON BPEMEHH IOCIE 3EeMIICTPSCEHHS, OIpeeIsieMbIi
rOCyIapCTBEHHBIMH, PETYIUPYIOIIMMH U HAA30PHBIMU OpraHaMu. J{JIsl 3TUX CHCTEM BBIMOIHAETCS yIPOIICHHAS
OTICHKA O’KUAEMBIX TTOBPEKICHUH B pe3ynbTate 113,

Kpome Toro, HeoOxoauMo ynensiTb 0co0O€ BHUMAaHHE KOHCTPYKLHSAM, CHUCTEMaM M 3JIEMEHTaM
000pyZOBaHMs, KOTOpbIE B pE3yJIbTaTe CEHCMUYECKOr0 BO3ICHCTBUS MOTIYT IOBPEIUTH CHUCTEMBI H
o0opyZoBaHHE, OTHECEHHOE K Kareropuu Is, u, Takum oO0pa3oMm, HapymuTh QYHKOUH OOeCHeueHHs
0€301acHOCTH CTaHLUMH JUOO0 MPUBECTH K OONBIIMM MaTepUalbHBIM MOTEpAM. JlOIKHBI OBITH MPEAIPUHSTHI
MepBI 10 IPEJOTBPAILEHUIO BO3SHUKHOBEHUS YKa3aHHBIX CUTYaIUi.

11.2.6. Pacyer Ha ceHCMOCTOMKOCTb MPOBOIUTCSA Al OOOpYAOBaHHS W TPYOONPOBOAOB CTAHIHM,
yCTaHABIMBAECMBIX B paiiOHaX CECMUYHOCTHIO 7 0aJIOB U BBILLIE.

11.2.7. UnrtencuBHocTh [I3 (MakcuManbHbBI ypOBEHb YCKOpEHHS Ha TpyHTE) IpU OTCYTCTBUHU
CTHEUAFHOTO CEHCMOIOTMYECKOr0 0OOCHOBAHMUS YCTAHABIMBACTCS B COOTBETCTBHH C KapTaMH CEHCMHUYECKOTO
paiioHupoBaHus A 1 KaTeropuu MOBTOpsseMocTH, B coorBeTcTBuU co CHUII 1.2.-4-98.

11.2.8. MakcumalbHBIii ypOBEHb YCKOPEHHUS AaHAJOTOBBIX W CHHTE3MPOBAHHBIX aKCEIEPOTPaMM,
MIPUHUMAEMBIX B KauecTBe xapaktepuctuk [13, nomken coorBercTBoBath M. 11.2.7 v MoxeT ObITH IPUHST B
cooTBeTcTBHH ¢ Tabn. 11.2.

Taonwuua 11.2

MaxkcumanbHblil ypoBeHb yckopenuii 113

CelicMUYHOCTD IUIOLIAAKH, B Oauiax 7 8 9 10
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MakcuManbHbIM ypOBEHb YCKOPEHUS, B IOIAX g 0,1 0,2 0,4 0,8

11.2.9. Ilpu mNOBHINICHUW WIM TOHIKEHWH YCTaHOBJICHHOW wWHTeHcHMBHOcTH II3 ®Ha 1 Oamr
MaKCHUMaJbHBIH YPOBEHb YCKOPEHHs 3aJaHHBIX aKCEeJeporpaMM M (WJIM) CIEKTPOB OTBETa JOJDKCH
COOTBETCTBEHHO YBEIMYMBATHCS WM YMEHBIIATHCS B J1BA pasa.

11.2.10. 3a mnpaBWIBHOCTb NPOBEINEHUS pacyeTa Ha CEHCMOCTOHMKOCTh OTBETCTBEHHOCTh HECET
MPEeaNpHUsITHE UM OPTaHU3alKsl, BHIIOIHSBIINE PacyeT.

11.2.11. TepMmuHBI M oOIpeneicHHsA, NPUHATHIE B JAHHOM pasjenie, NPUBEJEHBI B CIPaBOYHOM
MPUI0KEHUH.

11.3. TpeGoBanus Kk pacuery

11.3.1. UcxogasiMu JaHHBIMHE IS pacdeTa Ha CeHCMOCTOMKOCTD SIBJISTFOTCS:

b6aeHOCTH [13 M MakcHManbHBIC YPOBHH YCKOPSHHM PACUETHBIX aKCEIepOTrpamMm;

BozxetictBus 113 B Bume akcemeporpamMM U (WiIM) OTHOAIOIIMX CIIEKTPOB OTBETA TSI MECT YCTAHOBKH
KOTJIOB TIO TPEM B3aWMHO MEPIIEHINKYIISPHBIM HAIIPaBIECHUAM (BEPTHKAIBFHOTO U ABYX TOPU30HTAIBHBIX );

HaIpPsOKEHUS W BHYTPEHHUE YCUIIHS TIPU HOPMAITBHBIX YCIOBUSAX SKCIITyaTallHH.

11.3.2. Ouenka CceWCMOCTOMKOCTH MPOU3BOAMUTCS TMpPU ACUCTBUM JABYX TOPU3OHTAIBHBIX U
BEPTUKAJIBHOTO HANPAaBIECHUN CEMCMHYECKOrO BO3JACHCTBUS, MPU 3TOM BEIMYUHBI CEHCMUYECKUX HArpy30K B
YKa3aHHBIX HAMpPaBJICHUAX JOMYCKAETCS OMPEICNITh pa3IeabHO.

11.3.3. I'opuzoHTaNIbHBIE pacueTHBIE CECMUYECKHEe HArpy3KH CIEAyeT MPUHUMATH JEHCTBYIONIUMHU B
HaIIpaBJICHUAX NIPOJOJIBHON U IIONEPEYHON OCEN KOHCTPYKLUU.

11.3.4. Tlpu oOTCYTCTBMM KOHKpPETHOW WH(POPMALMKM O IHKOBOM YCKOPEHHH BEPTHUKAILHON
COCTaBJISIONICH KOJeOaHUH TIpyHTa IIeJeco00pa3HO MPUMEHEHHE OIPEISICHHOTO COOTHOIICHUS MEXKIY
MMUKOBBIMA YCKOPCHUSMH B BEPTUKAILHOM M TOPWU30HTAJIHHOM HAIPaBICHHUSIX. OJTO COOTHOINCHHUE, Kak
npaBuio, Bapeupyercs ot 0,5 10 1,0 © MokeT OBITh MaKCHMaJdbHBIM Ha Y9acTKaX, MPHIICTAIONNAX K OdYary
3eMIIETpsCEHNs. YKa3aHHOE COOTHOIICHHWE 3aBHCHT OT XapaKTepUCTHK oOdara, CcaMoW IUTONIAJKH, €€
YAaJeHHOCTH OT JMIUIICHTPa, a Takke OT APYrux (axTopoB. [Ipm oTCyTCTBHM CHEUATBFHOTO OOOCHOBAHHSA
pexoMeHyeTcst OpaTh 2/3 OT MMKOBOTO YCKOPEHHS B TOPU30HTAIHHOM HAIPaBJICHUH.

11.3.5. BHyTpeHHue ycuius B dJI€MEHTaX KOHCTPYKIIUHM OTMPEENSIOTCS U3 YCIOBUS OJHOBPEMEHHOTO
CeHCMHUUYECKOTO BO3JICHCTBHS IO BCEM YUUTHIBAEMBIM HATIPABIICHHSIM.

Ecau pacyer npou3BOAUTCS OTACIBHO MO KAXKIOMY U3 HANpaBlIEHUHN, pacyeTHbIC BHYTPCHHHUE YCUIIMS
(cuybl ¥ MOMEHTBI OTHOCUTENIBHO TJIaBHBIX OCEU CEUEHUSI U OTHOCUTENIBHBIC MEPEMEIICHHS) OMPECISIIOTCS 10

hopmye:
Nk:P ]\/lch+Nlc2Y+Nlc22 >

rae N, - pacueTHoe ycunue B k-M cedeHum;

ka’ NkY, NkZ - pacyeTHOE YCHJIME OMNPEACICHHOIO BHIAa B k-M CEUEHHM NPU CEHCMHUYECKOM

BO3JICHCTBUU COOTBETCTBEHHO B0Jb oceil X, Y, Z (J1Be TOPU30HTAIBHBIE M BEPTUKAIBHASI COCTABIISIONINUE).

11.3.6. Celicmudeckuil aHaTu3 JOJDKEH MPOBOAUTHCA JTHOO MO OJHOMY M3 METOAOB JAUHAMHUYECKOTO
aHanms3a, Jaubo, eClIM JOoKa3zaHa BO3MOXKHOCTHh HCIOJB30BAHMS, IO METOAY 3JKBHUBAJICHTHOW CTAaTHYECKOU
Harpy3Kd. OTH METOMBI, KaK TIPaBWJIO, OCHOBAaHBI Ha JWHEHHO-YIPYTOM aHAIHM3E CHCTEM IIPH YpPOBHE
JIOTTYCKaeMBIX HaIPsDKEHUH, OJM3KOM K TMpeelry TeKydecTH Marepuana. OXHAKO IS CHEIUANTBHBIX CIydJacB
MOXET OBITh HCIHOJB30BaH TaKKEe HEIWHEHHBIM aHaIM3 CHCTEM W WX ONOpP C YYETOM INIACTHYECKUX
XapaKTEepUCTHK MaTepraa.

11.3.7. IIpu BEIIOTHEHNH TIOBEPOYHOTO pacyeTa Ha CeHCMOCTOMKOCTD JIOJDKEH OBITh UCTIONH30BAaH OJIUH
Y3 METOJOB JAMHAMHUYECKOTO aHaln3a, HampuMep MeToJ| pacuera mo cnekrpam oreera (JICM) wim meron
pacdera ToO akceneporpamMmam celicMuueckoro BozaeiictBus (MJIA). Ilpm mnpumeHeHMHM METOJOB
JUHAMHYECKOTO aHAJIN3a JIOJDKHEI OBITh BHIMOJIHCHBI CIIEYFOIINE YCIOBUS.

1. OGecnieueH NpaBWILHBIA BBHIOOP METOJA IUHAMHYECKOTO aHaiu3a (IO CIIEKTpaM OTBETa WM II0
akceneporpaMMam) UCXOJs U3 0COOESHHOCTEH aHAIM3UPYEMOl CUCTEMBI U 3a/1a4 aHaJIu3a.

2. JlomkHo ObITh  obOecrieueHO  MOJy4YeHHWE  Bced  HeoOXoamMmol  WH(pOpMalWMU  TO
HaIpPsOKEHHO-1e(OPMHUPOBAHHOMY COCTOSIHUIO CHUCTEMBI M €€ OIOPHO-IIOJBECHOM CHUCTEMBI C yYETOM BCEX
BO3MOXHBIX CMEIIEHUH, TOBOPOTOB U ONMPOKUABIBAHHUS KOHCTPYKIIMH, a TAKKE B3aWUMOJICHCTBHUS C COCETHUM
obopymoBaHMeM W cUcTeMaMmH. Kak mpaBuio, ISl TOCTHOXKCHHSI 3TOH IIENHM JTOJDKHBI OBITH HCIOJB30BAaHBI
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[IPOrpaMMbI PacyeTa, OCHOBAaHHBIC Ha METOJIC KOHECYHOT'O 3JICMEHTA.

3. PacyerHas auHaMudeckass MOJEIb JOJDKHA COCTOSATh W3 JOCTATOYHOI'O KOJMYECTBA CTCIEHEH
cB0oOOBI (Macc). KommdaecTBo crereHeld cBOOOABI CUMTASTCS TOCTATOYHBIM, KOTZA YBEIWUCHHE WX YUCTA HE
MIPUBOJUT K M3MEHEHHUIO PEaKIIMU CHCTEMBI 0oJiee UeM Ha JIeCsTh MPOIEHTOB. B kadecTBe APyroro Kputepus
JIOCTATOYHOCTH YYUTHIBAEMOTO YHCIa CTETIeHEH CBOOOIBI MOKET OBITh HCIONB30BAH CIEIYIOIINN: KOJIHIECTBO
CTereHel CBOOOIBI CUCTEMEBI JIOJKHO 10 KpaifHel Mepe B JiBa pa3a MPEBOCXOIUTH KOJIHMYECTBO YUUTHIBAEMBIX
coOCTBEHHBIX (JOPM KOJICOaHMI TIPU OTIPEICTICHUH PEAKIIMA CUCTEMEI.

4. B ciayyae eciu pacueT Ha CEHCMOCTOHKOCTH BBIMOJHACTCS C yY4ETOM OTpaHHMYEHHOTrO yucia (Gopm
KoJjeOaHuil, HampuMep, TOJNBKO 10 4acToThl 33 ['1, mpu ompeneneHuu CEeHCMHYECKUX HArpy30K JIOJKHBI
HCIIOJIb30BAThCSI METObI, YYUTHIBAIOIINE BJIMSHUE BhICIIUX (QopM KosieOanui. Eciu crernuanbHble METOJIbI
ydeTa BBICHIMX (OPM KOJICOAHWUH HE HCIOJB3YIOTCS, YUCIO YYUTHIBAEMBIX ()OPM JOJDKHO OBITH YBEIHYCHO.
Yo yuyuThiBaeMbIX (DOPM CUUTACTCS TOCTATOYHBIM, KOT/Ia M3MEHEHUE MX YHUCIIA HE MPUBOIUT K U3MEHCHHIO
peaknuu Ha onopsl 6ostee yem Ha 10%.

5. JIo/KHBI OBITH YYTEHBI OTHOCHTEJIbHBIC CMEIIECHHUS TOYCK OMUPAHHMS CHUCTEMBI TPYOOIPOBOJIOB H
pa3IUYHOE TUHAMHUYECKOE BO3IECHCTBHE HA OIMOPHI TPyOOIpOBOAA MPH CEUWCMHUYECKOM BO3JEHCTBHH. Takoi
ydeT 00ecTIeYuBaeTCs CIEeIyIOIUMHI pacyeTaMu:

METOJIOM MOJIaJbHOTO aHaJIu3a 10 CIEeKTpaM OTBETa Ha MHOTOOTIOPHOE BO3ACHCTBHE;

METOJIOM MOJIaJIbHOTO aHaJIN3a 10 OTHOAIOIIEH CIIEKTPOB OTBETA;

METOJIOM WHTETPUPOBAHUS YPaBHEHHUU JBIIKEHUS MO0 BPEMEHHU C UCIOJIh30BAHHEM CHHTE3WPOBAHHOM
aKceneporpaMMel, TOCTPOSHHOMN IO OTHOAOIIEH CIIEKTPOB OTBETA.

Bo Bcex cmyuasx TpeOyeTcs JOTOJHUTEIBHBIA ydYeT B3aMMHOTO CMEIICHHs OIop TpyOompoBoja B
HanboJee HeOIArONPUSTHOM COYETAHHH.

6. JlomkHBI OBITH aJEKBATHO YUYTEHBI BaXKHbIE A(PQEKTHI MOBEACHUS CHUCTEMbI NMPH CEHCMUYECKON
Harpy3ke, Takue, Kak yJapbl W B3aUMOJICHCTBHE C JIPYrMM OOOpYyJOBaHHEM W TPyOONPOBOJAMHM, BIHMSHUC
pacKpeIicHusl CIEHUANIbHBIMM ONOpPaMM, BKIIIOYas pa3jIMyHble THIBI AeMI(EpPOB, MEXaHUYCCKHE H
THIPABINYCCKUE aMOPTU3aTOPBI, THAPOANHAMUYECKHAE HArPY3KH, HETMHEHHAS PEaKIUs CHCTEMBI.

7. BMecTo CHEKTpaJbHOTO METOAa aHaln3a MOXET OBITh TPUMEHEH METOJ pacdera II0
akceneporpaMMam, KOTOPBIA AaeT Ooyiee pealnCTUYHYI0 KapTUHY MOBEIEHHUS aHAIH3HPYEeMON CHCTEMBI IpHU
CceiiCMMUYECKOM BO3JIEHCTBUH, HO BMECTE C TeM TpeOyeT 3HAUMTENBHBIX 3aTpaT BpeMEeHH Ha pacueT. Beumy
ATOTO JTAHHBIA METOJ UCTIOIB3YETCsI OOBIYHO ISl pacueTa 0c000 BAYKHBIX CHCTEM WIIM CUCTEM C CYIIECTBEHHOM
HEJIMHEUHOCTBIO.

11.3.8. KomMnoHeHTH 000py/10BaHHS, UMEIOIINE MHOTOYHCIICHHBIC TOYKH OMTHPAHUS

B psange cmyuaeB o0opynoBaHHE M KOMIIOHEHTBI CHCTEM OIMUPAIOTCS Ha Pa3IUYHbIE TOYKH OJHOTO
COOPY)KEHHs WM KOHCTPYKIMHM WIM HA JB€ pa3felbHbIe KOHCTpyKUMH. IIpu 3ToM nepemMelieHus
paccMaTpuBaeMoro 00OpYJOBaHHS MM KOMIIOHEHT CHCTEM B KaXKIOH TOYKE ONMHMPaHHs MOTYT CYLIECTBEHHO
pasinyarhbesl.

[ns pacdyera MHOIOONOPHBIX CHUCTEM C pa3IMYHBIM BO3JCHCTBUEM B TOYKAaX OINHUPAHUS MOXKET
MIPUMEHATHCS KOHCEPBATUBHBINA TOAXO/I, 3aKIIOYAIOIINNCS B MCIIOJIb30BAHUM BEPXHETO OTHOAIOIIETO CIEKTpa
10 BCEM MHJIMBUIyaJIbHBIM OIIOPHBIM CIEKTPaM, KOTOPBIA MO3BOJISIET MOIYYUTh MAKCUMAJIbHY HHEPLIMOHHYIO
Harpy3Ky MHOTOONOpPHOM cucTeMbl. B MomojgHeHHE K 3TOMY YYMTBIBAIOTCS OTHOCHUTEIBHBIE CEUCMUYECKUE
CMEIIEHUS OMTOPHBIX TOYEK CUCTEMBI B paMKaX OOBIYHOTO CTATHYECKOTO pAcUeTa CHCTEMBI.

MaxkcuManbHbIE OTHOCUTENILHBIE CMEIICHUS OTIOPHBIX TOUYEK MOTYT OBIThH MOJTyYEHBI U3 pacueTa 3JaHus
(onmopHO# KOHCTPYKUMH) OO, KaK KOHCEPBATHBHOE OIMYLICHHWE, M3 MOATAXHBIX CHEKTPOB oTBeTa. s
MOCJIETHETO ClTydyasi MAaKCUMaIbHOE CMEILEHNE KaKAO0H OTIOPhI PaCCUUTBHIBACTCS O GOpMyJIe:

S =S giw’,

rae S - CIICKTPAJIbHOC YCKOPCHHUC (B g) Ha BBICOKOYACTOTHOM KOHIIC CIICKTpa (MaKCHMaJ’IBHOe
a

YCKOpEHHE OTMETKH);

W - cOOCTBEHHAs 4acTOTa KoJieOaHW! OCHOBHON KOHCTPYKIIWH, paj/c.

OmnpeneneHHoe TakuM 00pa3oM IepeMeIleHUe 3aJaeTcs Kax 10l onope B Hanbosee HeOIaronpusiTHOM
coueTaHuu. Peakium cucteMbl, 00yCIIOBIEHHBIC MHEPITUOHHBIMU ((HEeKTaMU U OTHOCUTEIEHBIMH CMEIICHUSIMU
OII0P, AOJKHBI OBITH CKOMOMHHUPOBAHBI 10 METOAY a0COIOTHOTO CyMMHPOBAHUSI.

Jns  yMeHblIEHUs KOHCEpBaTM3Ma pacue€ra Ha MHOTOONOPHOE BO3JACHCTBUE PEKOMEHyETCSA
WCIIOJb30BaTh aIbTEPHATUBHBI METOJl, OCHOBAaHHBIM Ha WUCIIOJIb30BAHWU IPU pacyueTre Ha CEHCMOCTOMKOCTh
CIIEKTPOB OTBETA JISl KaXXJ0M Ipynmbl OMOp, pa3MEIICHHBIX Ha OJHOM OTMETKE WJIM MMEIOLIUX OJUHAKOBBIE
XapaKTEPUCTUKU CEMCMMUYECKOr0 BO3JEHCTBUA. IIpu BBIIOJIHEHMM pacyeTa Ha MHOTOOIIOPHOE CEMCMHYECKOE
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BO3JICHCTBHE TaK)Ke HEOOXOIUMO YUHTHIBATH OTHOCHTENBHBIE CMEIICHUS OTOp B HanOosee HeOIaronpusITHOM
COYETaHNH, HCIIONIb3YSl OOBIYHBIE METOBI CTATHYECKOTO pacyeTa.

11.3.9. Cratudeckuii MeTOA HCIOJB3YETCS IS TIPEIBAPUTEIIEHON OIEHKH YPOBHS CEHCMHYECKHX
Harpy3o0K Ha HadaJbHBIX CTAAMSIX MPOCKTHpOBaHWs. Eciom mepBas wactota konebanuii 6ompmie 20 I'm, pacder
TaKXKE JIOMYCKAeTCs BBIMONIHATh CTATUYECKIM METOJIOM C YMHOXXEHHEM YCKOPEHHH, TIOJTYYEHHBIX MO CIIEKTPY
otBera, Ha ko3 unment 1,3 mis yactote! B quanazone 20-33 ' u Ha ko unment 1,0 mist yacToTh GombIe
33T

11.3.10.  JIuHelHO-CIEKTpaJIbHBIM ~ METOJ  CIeAyeT HCIOJIb30BaTh TOJNBKO JJIA  pacdera
JUHEHHO-YIPYTUX CUCTEM. MeTo] IMHAMUYECKOT0 aHaIN3a HE UMEET OrpPaHUYCHUH 0 MPUMEHEHHUIO.

IIpu pacuere mo MJIA HEOOXOAMMO YYHMTHIBATH PACCESIHUE DHEPIMU, a B HEOOXOJUMBIX CIydasix
HEJMHECHHBIC XapaKTEPUCTUKHU CUCTEMEI.

11.3.11. Merox ceiicMuyeckoi KBaupuKauu ooopyaosanus. Meron "o6xoaa Ha mecTe"

Merton "o6xo0/1a Ha MecTe" HCTIOIb3YEeTCs TIPU OIIEHKE CEHCMOCTOMKOCTH 000pYyIOBaHHS IEHCTBYIOIINX
CTaHIHN. DTOT METO/ OCHOBAH HA MCIIOJIB30BAHHH CIEAYIOMNX JaHHBIX:

OTIBITa MTPOEKTUPOBAHUS 00OPYIOBAHUS IJISI CEHICMOOITACHBIX PailOHOB;

OTIBITa DKCIUTyaTallid W TIOBEJEHHsI OOOPYAOBaHUS HA CTaHIMSX, IMOABEPTaBIIUXCS CEHCMHYECKUM
BO3ICHCTBUAM;

00pabOTKH pe3ynbTaTOB IKCIEPUMEHTAIBHBIX HCCIEIOBAHUI CEMCMOCTONKOCTH 00OPYAOBaHUS U €ro
AJIEMEHTOB.

Ha 0a3e mnepeyncineHHBIX BBINIE MaHHBIX (OPMYITUPYIOTCS TpPeOOBaHUS, BBIMOJHECHUE KOTOPBIX
rapaHTHPYeT CEHCMOCTOMKOCTh ONpeJesieHHOro THma obopymoBanus. OcHOBHas 3amavya MeToja "o0xoja Ha
MecTe" 3aKIFYaeTCs B TOM, YTO CICHUAIKUCT, UMEIOIIMNA OIMPEISICHHYI KBATU(UKAIUIO, MPH WHCICKIUH
000py/IOBaHMSI HA CTAHI[MM OINPEJACISCT, BBINOJHEHBI WM HET NPU NPOCKTUPOBAHMW M HA MOHTaXE Te
TpeOOBaHMS, KOTOpPbIE YCTAHABIUBAIOTCS Ui TOTO WM WHOTO O0OpYAOBaHHE B HENsAX OOECIEeYEeHHUs ero
ceiicmoctoiikoctn. Tak, HampuMmep, TpU HMHCIEKIWH OOOPYIOOBAaHHWA, JUISI KOTOPOTO MPEAyCMOTPEHBI
MEpPOIPHUATHS TI0 00ECTIEYeHNI0 CEHCMOCTOMKOCTH, B TIEPBYIO OYEpelb MPOBOAUTCS MPOBEPKA MPABHUIBHOCTH
BBITIOJTHEHUS ATHX MEPOTIPHUSATHIA.

BcemomorarensHble TPyOOTPOBOIBI W CHCTEMBI BO3IyXOBOJOB MOTYT OBITH KBaTHU(HUIIMPOBAHBI Kak
ceficMOoCTOlKHe 10 aHaNIM3y XapakTepa pachmoJoKeHWs W TUIy omop. Hacockl, snexTpoaBuraTenu u
KOMITAKTHBIE TETUTIOOOMEHHUKH, KaK MTPAaBHUIIO, OLIEHUBAIOTCS 110 KAYECTBY M TUITY 3aKpeIuieHus Ha GpyHmaMeHTe.

BaxHbIM MOMEHTOM TIpH ceficMUYeCcKOW KBaH(pHUKAIMA 000PYIOBAaHUS SIBIISETCS OIIEHKa BO3MOXKHOTO
JMHAMHYECKOTO B3aUMOJICHCTBUS (YIapOB) MEXKAY OTICIBHBIMH SJIEMEHTAMH O0OPYIOBaHUS, a TaKKE MEKIY
000py/IOBaHHEM ¥ CTPOMTEIBHBIMH KOHCTPYKIMSMH TPU CEHCMHUYECKOM Bo3jaelicTBuu. Hampumep, He
JOMyCKaeTcs COyAapeHHe TMPHBOAOB apMaryp C DJJeMEHTaMH OOOpYAOBaHHS W  CTPOUTEIbHBIMH
KOHCTPYKITHSIMHU.

[Ipu BBIMIONHEHNH HMHCHEKIHUH MO CceHCMHYECKOH KBanu(UKaWH OOOpYNOBaHWS HAa KaXKIBIA THII
obopynoBaHus 0GOPMIISIOTCSI 00XOJTHBIE JIUCTHI, B KOTOPBIX MEPEYHCICHBI BCe TPEOOBaHUS, TIPEABSIBISIEMbIE K
oTIpe/ieTIeHHOMY THITy 00opynoBanus. CHenuaIicT, BRIIOTHIIOMNNA WHCIEKITUIO, 3allOJIHSAET JUCTHI, OTMedas
BBITIOJTHEHHE TEX WM MHBIX TPeOOBaHUI 110 CEHCMOCTONKOCTH.

11.4. Onenka ceiicMOCTOHKOCTH

11.4.1. Ouenky ceiCMOCTOHKOCTH 3JIEMEHTOB 000pyI10BaHUs U TPYOOIPOBOJOB CIIEAYET BHITOIHATE 10
JIOTTyCKaeMbIM HAIPSDKEHUAM, MO JOMYCKAEMbBIM MEPEMEUICHUAM, 10 KPUTEPUAM [UKINYECKOW MPOYHOCTH H
YCTOMYUBOCTH.

11.4.2. Ilpu oneHke ceiicMOCTONKOCTH MO JTOIMyCKaeMbIM HAIIPSDKEHUSAM JOJKHBI YUUTBIBATHCS TOJIBKO
T€ JKCIUTyaTallUOHHBIE HArpy3KH WIKM BHYTPEHHHE YCUIMS, KOTOPhIE HE PEIaKCUPYIOTCS IIPH BO3SHUKHOBEHUH B
JJIEMEHTaX MECTHOW WM OOIIeH IuracTiudeckol nedopmManuu (BecoBble HArpy3Ku, BHYTPEHHEE WM HAPYKHOE
JaBJICHNE, HAJTyB, HATPY3KH OT MIPHCOEANHUTENEHBIX KOMMYHHUKAIIHI).

11.4.3. VYpoBeHb IONMyCKaeMBIX HANPsDKCHWH TPH OICHKE CEHCMOCTOWKOCTH HA3HA4YaeTCs B
3aBUCUMOCTH OT KaTeropuil HanpspkeHui. JleticrBue [13 mpupaBHUBaeTCsS K CIIydar0 HapyIICHUS HOPMAaJTbHBIX
YCIIOBHM 3KCILTyaTalHH.

11.4.4. JlonyckaeMble HANPSIKCHUS [ ]| OMPENENSAIOTCS B COOTBETCTBHH C MOJIOKEHHAMHU pasgena 2
Hopwm.

11.4.5. OueHka HNpPOYHOCTH DJIEMEHTOB KOTJIOB, HAXOIALIMXCS MO IABJICHUEM, NPOU3BOJUTCS I10
JIOITyCKaeMbIM HaIpsHKEHUSIM, TPUBEICHHBIM B Ta0r1. 11.3.

Tabnuua 11.3

02.09.2025 Cucrema TAPAHT 223



HopMbl pacyeTa Ha NPOYHOCTL CTaLMOHApPHBLIX KOTIOB M TpybonpoBoaoB napa v ropsidert sogbl P 10-249-98

Coueranmue Harpy3okKk 1 0ImyCKaeMbl€¢ HAIIPAKCHUSA 1JIsA 3JIEMEHTOB KOTJIOB

Coueranue Harpy30k PacyerHas rpymnma kaTeropuii HanpsHKSHUN Jlomyckaemble
HaIPSHKEHUS
HYD +113 CHUTMa_msS 1,3[curma]
HYD2 +113 [curma ms wiau curMa_mms| + curma_bs 1,8[curma]

11.4.6. Hna neraneil KOTIOB, HE HAXOIAMIMXCS IIOJ MaBIICHHEM, B 3aBUCHMOCTH OT KaTeTOPHMA
Hanpspkenuit (em. Tabn. 11.3), rae ko3bGuIMeHT Mpu JT0MyCKaeMbIX HAMPSDKCHUSIX JOJDKEH YMHOXKAThCs Ha
1,1 ¢ okpyrJieHMEM B CTOPOHY MEHBIIIEH BETUYUHBI.

11.4.7. CpegHue HaNpsHKEHUS CMSATUS HE TOJKHBI MPEBBIIIATh:

JUTs1 IOJBUKHBIX IIAPHUPOB GCMSZZ[G]’

JUTSL HETIOIBIKHBIX TIIAPHUPOB Gcms:3[0]‘

11.4.8. Cpeanne kacaTenbHbIE HAIPsDKEHUS, BBI3BAHHBIE CPE3BIBAIOIIMMHU HArpy3KaMH, B IIApHHApax
ITOJIBECOK, CBAPHBIX IIBaX U T.II. HE TOJKHBI MpeBhImaTh 1=0,8[ 5]

11.4.9. Cpennve HampsDKEHHS PACTSDKEHHUS IO CEUEHUIO PEe3h0OBOM YaCTH ITOABECOK, BBI3BAHHBIC
JIefiCTBHEM BECOBBIX U CEICMUYECKUX HArpy30K, HE TOJKHBI MPEBIMaTh BenudauHbl 0,95[ 5].

[IpuBeneHHbBIE HaNpsDKEHHS, OINpPENCNICHHbIE 10 CyMMaM COCTAaBJISIOLUIMX CPEIHUX HaNpsHKEHUH
pacTshKeHus], U3ruda U KpyueHHs B pe3b00BOI YacTu MOABECOK MPHU CEHCMHYECKUX BO3AEHCTBUSAX, HE JOJKHBI
MPEBBIATh BeIUYUHBI 1,65[ 5]

Cpennue kacaTeibHbIE HaNpsDKEHUsI, BBI3BaHHBIC ICHCTBHEM BECOBBIX M CEHCMHUYECKHX HArpy3o0K B
pe3b0e MoABECOK, HE JOMKHBI MpeBbIath 1=0,8] ].

11.4.10. Pacyer Ha UMKIMYECKYIO IPOYHOCTH IIPOBOAUTCS B COOTBETCTBUM C TpeOOBaHUSIMU
nospazzaena 5.4. [lpu 3ToM MakcuMalbHas aMIUIMTYJIa HalpsDKeHUH ompenensercs ¢ yueToM aeiictus I13 u
YHUCIIO LMKJIOB HAarpyKeHUs! MpUHUMaeTcs paBHbIM 50.

Pacyer Ha IMKIMYECKYIO TPOYHOCTH HE TPOBOIUTCS, €CIIM MOBPEXKIAEMOCTh OT BCEX BHAOB HArpy3oK
Ha DJIEMEHTHI KOTJIa He mpeBbimaet 0,8.

11.4.11. BenmnuuHBl DOMyCKaeMBIX IepeMeIIeHuil (IIporud, CMemeHne W T.I1.) CIeAyeT 3aaaBaTh B
3aBUCHUMOCTH OT YCJIOBHUH OKCIUIyaTalMd M TPeOOBaHMKM K JKECTKOCTH 3JIEMEHTOB KOHCTPYKLHUH
(mpenoTBpaleHne BEIOOPA 3a30pa U COyOapeHHUs 3JIEMEHTOB, HEJOIYCTUMbIE IEPEKOCHI U T.11.).

11.4.12. OueHka TPOYHOCTH D3JIEMEHTOB OMOpP KOTIOB H TPYOOIPOBOIOB BBIMOIHSAETCS II0
coorBerctBytomiuM CHull m mo BceM oTHOCAIIMMCS K HUM HOPMAaTHBHBIM JOKYMEHTaM C YYETOM
celiCMMUYECKUX Harpy3o0K, MOJyYEHHBIX pacueTOM Ha CEHCMOCTOMKOCTh Mo HacTosmuM Hopmam.

11.5. O01mue NPpUHIMIIBI MOCTPOEHUS JTMHAMHYECKHUX MoOj1esei

11.5.1. IuHamuueckas MoJellb 000pyIOBaHUS WM TPyOOIpoBOJa MpPH aHAIH3€ CEHCMOCTOWKOCTH -
9TO JUHAMHUYECKAs CHUCTEMa C KOHEYHBIM YHCIOM CTeleHeld CBOOOJBI, JOCTATOYHO IIOJIHO OTpa)karomias
OCHOBHBIC [IMHAMHYECKHE CBOMCTBA pacCMaTpHWBAaeMOW KOHCTPYKIHH, [0 PEAKIHH KOTOPOil Ha 3aJaHHOe
celicMUYecKoe BO3/IEMCTBHE OLIEHUBAETCS CEUCMOCTOMKOCTh PeaIbHON KOHCTPYKIIUH.

11.5.2. ObopymoBanue u TpyOONPOBOAK MOTYT OBITH MPEICTAaBIEHBI MPOCTPAHCTBEHHBIMH WIIH
IDIOCKUMHU THHAMUYECKHUMHA MO/IEIISIMU.

11.5.3. Ilnockast nuHaMU4ecKas MOJAENb - 3TO NWHAMHUYECKas CHUCTEMaA, ABM)KEHHE TOYEK KOTOPOU
MPOMCXOJNT B OAHOM TUIOCKOCTH, a €€ YIPYTHe CBS3U paboTaloT MPH INIOCKOM 1e()OPMUPOBAHHOM COCTOSIHUH.

11.5.4. Ilnockyro IWHaAMHUYECKYyI0 MOJENb JOIYCKaeTCsl HCIOJIb30BaTh B TEX CIydYasx, Korjaa
KOHCTPYKLHSI MMEET IUIOCKOCTh CHUMMETpPHH. B Apyrux ciydasx HeoOXOAHMO cHenuanbHoe O00OCHOBaHHE
BO3MOKHOCTHU HCIIOJIb30BAHUS TUIOCKOM MOJIEIH.

11.5.5. Macca KOHCTpyKIMH, coO3Jalollas NpuH  KoJeOaHHMAX  WHEPUUOHHBIE  HArpy3KH,
COCPEIOTOYMBAETCS B Y3JIOBBIX TOUKAX (y37axX) IMHAMHYECKON MOJETH.

11.5.6. OO01IMe NPUHIKUITBI IOCTPOCHUS PACYCTHBIX MOJICIICH

11.5.6.1. OcHoBHas 3a7ada TOCTPOEHHS AWHAMHYECKOH MOJENM TpH aHalIu3e CEeWCMOCTOMKOCTH
COCTOWT B ONpEACNCHHH pPAIMOHAIBHOTO YPOBHSA WACATIH3AINH KOHCTPYKIUH, OO0ECIeYHBAOIIErO
HEO0OXOMMYIO TOYHOCTh OLEHKH JUHAMUYECKON pPEeaKIlni CHCTEMBI.

11.5.6.2. [uHamMuyecKue XapaKTepUCTUKU KOTJIa ONPEACNSIOTCS HMHEPUUOHHBIMU, YOPYTHMH H
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JTUCCHUITATUBHBIMHU TTapaMeTPaMU KOHCTPYKTUBHBIX 3JIEMEHTOB.
11.5.6.3. IlocTpoenne nuHAMHUYECKO MOAETH MMPOBOJIUTCSA B TAKOH MOCIIEI0BATENIHHOCTH!
IpenBapuTeIbHast pa30MBKa CHCTEMBI HA COCTABHBIE DJIEMEHTHI,

Ha3HAYEHHUE y3JI0BBIX TOYEK;

Ha3zHa4YeHHe 0000IIEeHHBIX KOOPINHAT;

ONpeaeNeHNe HHEPLUOHHBIX U YIPYTUX XapaKTEPUCTHK;

aHa3 COOCTBEHHBIX YacTOT OTAEIBHBIX CTPYKTYPHBIX IIOCUCTEM;

ONTHMU3ALUS TApaMETPOB TUHAMHUYECKON MOJEIH.

11.5.6.4. Ilpu mocTpoeHMM YIpPYrod CXembl JUHAMHUYECKOW MOJEIM B TEPBYIO OuYepelb
PYKOBOJCTBYIOTCS TpPEOOBaHUSAMH, NPEIBIBIAEMBIME K PAcCUeTHBIM MOZETSAM NpPU OICHKE CTAaTHYECKOH
NPOYHOCTH. J{OTIOMTHUTENBHO YYUTHIBAIOTCS OCOOCHHOCTH AJIEMEHTOB KOHCTPYKIMH, AWHAMU4eckas pabota
KOTOPBIX OTJIMYAETCS OT CTAaTUYeCKOH (IOJBECKH, COSAWHEHHUs C 3a30paMu, JAEMI(QHPYIONIHE YCTPOWCTBA W
T.IL).

Pa30OuBKa cucTeMbl Ha 3JIEMEHTHI IPUBOJUT €€ K AUCKPETHOMY BHY, YUMUTHIBAIONMIEMY AMHAMUYECKIE
0COOEHHOCTH B3aNMOJICHCTBUS OTAETHHBIX 3JIEMEHTOB M UX BIUSHIE HA THHAMUYECKYIO PEAKIIUIO CHCTEMBI.

11.5.6.5. Pa3buBka cucTeMBI Ha O3JEMEHTHl TPOM3BOIUTCS C TaKUM pPACUETOM, UYTOOBI Y3JIBI

TUHAMHYECKOW MOJENH pacIojiarajich B MeECTax HaWOOINBINeH KOHIEHTPAllMd Macchl W HauOOIbIIeH

MOAATIMBOCTH KOHCTPYKIUH, a TAKXKE B TOUKAX, ABUKEHUE KOTOPBIX OMpPEEsIeT B3aUMOICHCTBUE AIEMEHTOB

CHCTEMBI IIPH KOJICOaHUIX (MECTa Pa3BETBICHUS, NPUCOSANHEHNS K KOHCTPYKIIMHU CBSI3€, AeMI(epoB U T.11.).
11.5.6.6. [Ina HasHayeHuss OOOOILICHHBIX KOOPAWHAT MOTYT OBITh TNPHUMEHEHBI [Ba IOIXOAa:

(hopMaNbHBIN U aHATUTHYECKHH.

[Ipu dhopmanbHOM MOAXOZE Y3NOBBIE TOUYKH HAa3HAYAIOTCS B KaXKIOM I'PAaHMYHOM CEYEHUH COCTABHBIX
3JIEMEHTOB JIUHAMHUECKOUW Moaenu. Kaxpiii y3em umeer ot 3 10 6 cTerneHeild cBo00Ibl, M aHAJIU3 MapIUaTbHBIX
CHCTEM B 3TOM CITyyae He MPOU3BOAUTCS.

AHaIUTUYECKU TOAXOA MpEAIojaracT aHaJIW3 AMHAMHUYECKOW MOJENH, Ha OCHOBAaHHUH KOTOPOTO
HCXOJIS U3 3apaHee YCTAaHOBIICHHOTO YPOBHS BBICIICH COOCTBEHHOM YaCTOTHI paCYETHOW TUHAMUICCKON MOJICITH
MPOU3BOAUTCS YTOUHEHUE TaPAMETPOB TUHAMUYECKON MOJIETIH.

11.5.6.7. Tak kak ceficMHYeCcKOe BO3IEHCTBHE IPEICTABIAET COOOM OTHOCHTEIHLHO HH3KOYACTOTHBIM
MpolLecc, XapakTepuzyeMblil yacToTHbIM criekTpoM oT 0,1 1o 30 I'n, npu ananuse celicMOCTOMKOCTH JIUHEIHO
YOPYTUX CUCTEM PEKOMEHIIyEeTCs pacueTHbIE MOAETH CTPOUTh TAKUM 00pa3oM, YTOOBI 3HAUSHUS MapIHaTbHBIX
yacToT He npesbimany 120-150 I'n.

1 HEeMWHEMHBIX CHCTEM TpPAaHWYHBIA YacTOTHBIA YpOBEHb IPHUHHMAETCS C YYETOM YCIOBHH
JUHAMHUYECKON pabOThI SIIEMEHTOB ¢ HEMTMHEHHBIMH XapaKTePUCTHKAMH.

11.5.6.8. IIpu onpeneneHn HHEPLIUOHHBIX TAPAMETPOB PEKOMEHAYETCS NCIIOIb30BaTh CIeIyollee:

B MIPOTSDKEHHBIX CHCTEMaX C PAaBHOMEPHO paclpeziefIeHHON Maccoil ¥ MOrOHHON M3rMOHON KECTKOCTHIO
(TpyOonpoBozbl, OaJKM W T.M.) WHEPLUUOHHBIE TapameTpbl B y3JaX MNPUHUMAIOTCS pPaBHBIMH 3HAYCHHIO
ITOJIOBUHBI MacChl MPUMBIKAIONINX K HUM Y4aCTKOB, 3aKJIIOYEHHBIX MKy COCETHIMH y3JIaMU;

JUTS 3JIEMEHTOB KOHCTPYKIIUH, KOTOPBIE MOXHO MPEICTABUTH KECTKUM TEJIOM, B Y3€JI, PACTIONI0KEHHBIH
B LICHTPE Macc, IPUBOAMUTCS BCSI Macca Tea;

MaccoOBBIE MOMEHTHI HHEPIHH [UIS JKECTKOTO TeJa, COOTBETCTBYIOIIHME YTIJIOBBEIM O0OOIIEHHBIM
KOOpPJIHUHATaM, ONPEIEIISIOTCSI OTHOCUTENIBHO OCEH, MPOXOIAIIUX YEPE3 €ro LEHTP Macc.

11.5.6.9. XKecTKOCTHBIE XapaKTEPUCTUKU YIPYIHX 3JIEMEHTOB TUHAMUYECKON MOAENN ONMpenessioTcs
Ha OCHOBAaHUM aHaiM3a pabOThl >JEMEHTOB KOHCTPYKLUHMH IPH BCEX BO3MOXHBIX MEPEMELICHUSIX Y3JIOB IO
HaTpaBJICHHUIO 3aJaHHBIX 000OLIEHHBIX KOOPINHAT.

[Ipu sTomM B oOmem ciyyae yduTbIBaeTcsl Aedopmanusi H3ruda, pacTHKCHUSA-CKATUS, CIOBUra H
Kpy4YeHusl.

11.5.6.10. [Ipu pacdere KOTIOB IMOJABECHOrO THMA B THUHAMUYECKON MOJETH HEOOXOJAMMO YUUTHIBATH
KECTKOCTH MPUCOCTUHUTENLHBIX KOMMYHHKAIIUH (Ta30X0/10B, BO3yXOBOJOB U TPYOOIIPOBOIOB).

Jnst olleHKH cercMOCTOMKOCTH ONOPHO-TIOABECHON CUCTEMBI KOTJIOB MOJBECHOTO THUIIA JUHAMHUYECKAs
MOJIETh KOTJIa JOJDKHA OBITh MOCTPOEHA TaKWM O0pa3oM, YTOOBI y4ecTh BCE BO3MOXKHBIE IEPEeMEIICHHS
3JIEMEHTOB CUCTEMBI, BIHUSIOIINE HA N3MEHEHUE HATPY3KU Ha TIOJIBECKHU.

11.5.6.11. Yder BnusHHS MapamMeTpOB IUCCHUIIANNN B KOHCTPYKIIUH OOOPYIOBaHUSA U TPYOOIIPOBOIOB
MpH KONEOAHHUAX TPOU3BOANUTCS BBEIEHHEM B pacueT OTHOCHTENBHOTO IeMII(PHPOBAHUSA, PEKOMEHIyEMbIe
3HAYEHUS KOTOPOTO JUTS PA3IMYHBIX KOHCTPYKIIHIA prBeaeHbI B TA0M. 11.4.

Taonuua 11.4

3HayeHUe OTHOCUTEIbHOTO AeMiipupoBanus Kk (B 10J151X 0T KPUTHYECKOI0)
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DeMEeHTbI KOHCTPYKLUHT

3HauYeHHE OTHOCHTEILHOTO

neMIIpUpOBaHUS
Tpy06omnpoBokl 6osbiioro auamerpa (D_y > 100 MM) 1 060pya0oBaHue 0,02
(Termo0OMeHHUKH | T.11.)
Tpy6omnpoBonasl Maoro auamerpa (D_y < 100 MM) U BHYTpEHHHE DIIEMEHTHI 0,01
komia (mupmsl, [T, DK u 1.11.)
I'a30x0/bI ¥ BO3AYXOBOABI KOTJIOB ITOJIBECHOTO TUIIA 0,1
MeTannoKOHCTPYKIMH KOTIa:
CBapHBIC 0,02
Ha 0oJTax 0,04
Bberonnsle KOHCTpYKLIUU:
MIpeIBapUTEIHHO HANPSKEHHbIE 0,02
apMUPOBaHHBIE 0,04

NMpumeyvaHue. Ilpu pacuere korioB monBecHoro Tuma 1o JICM 3HaYeHHWE OTHOCHUTEIHLHOTO

JIeMII(UPOBAHMS U CUCTEMBI KOTe-31aHue (kapkac) npuaumMaercs k = 0,05.

11.6. MeToabl pacdyeTa Ha celiCMOCTONKOCTH

11.6.1. CtaTH4yecKkuii MeTO]

11.6.1.1. BenuuuHbl COCPEOTOUEHHON CEHCMHMUYECKOW Harpy3kH, AEWCTBYIOIIEH HE3aBHUCHMO B JBYX
TOPU30HTAJBHBIX U BEPTUKAILHOM HAMpaBICHUSIX Ha K-10 TOUKY OMOPHOM KOHCTPYKLIMH WIIM KOpIyca KOTJa

(KpOMC KOpITyCOB IOABCCHBIX KOTHOB), OMpeaACIAOTCA 11O CHC,E[yIO].LleI 3aBHUCUMOCTH:

O =Mk (1+k )g.

rae M, - cocpenoToueHHas Macca KOHCTPYKIMH KOTJIa, KT

k, - ko> uimeHT GaTbHOCTH, 3HAYCHHE KOTOPOTO ONMPECIAETCS 10 Tabn. 11.6;

I'APAHT: Hymepanyst npruBoJuTCsl B COOTBETCTBUN € HCTOYHUKOM

3Hauenus ko3 ppuiuenTa kb

Taonuua 11.6

BamnsHOCTE 7 8

k b 0,25 0,5

1,0

kh - KOB(I)(l)I/ILII/IeHT BBICOTBI PA3MCHICHUS 3JICMCHTA KOHCTPYKIUN

k, =hy l:]

2 i

i=1
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3JI€Ch N - YUCJIO COCPEAOTOUYCHHBIX MaCC;
hk - BBICOTA OTMETKH PACIOJIOKESHHS k-Macchl, M.

11.6.1.2. Ilpu ompeneneHWH CEHCMHYECKOW HArpy3KH, IEHCTBYIOIIEH Ha KOTEN B BEPTUKAIHLHOM
HaIpaBJieHUH, 3HAYCHHE kb no . 11.6.1.1 ymeHbI1aeTCs B JiBa pasa, a k_npuaIMaeTcs paBHbIM 0.

11.6.1.3. Tlpm pacdere KOTJIOB TIOJABECHOTO THIIA TOPHU3OHTAIbHAS celicMUYecKass Harpyska,
JEHCTBYIONIAs Ha KOPITYyC KOTJIA, ONIPEAENACTCS 110 3aBUCHMOCTH

0,=0.8M k kg,

rae k. - xo3(h(UIMEHT WHTEHCHUBHOCTH KOJNEOaHWH KOpIyca, MPUHUMAeMBIH paBHBIM 3HAYEHHIO
1
COOCTBEHHOM 4acTOThI KosiebaHuit kopiyca (B ['11), HO He OoJee 2.
BeprukanbHas ceficMuyeckas Harpy3ka Ha KOpPITyC MOJIBECHOTO KOTJIA OTIPeNesieTCs 0 3aBHCHUMOCTH

0=Mkkg.

B sTtom cjydac Ipu OIpEACJICHUU 3HAYCHUA k YUUTBIBACTCA CyMMapHas BEpPTUKAJIbHAsA KECTKOCTb
1
TMOJBECOK M k yMHOKaeTCst Ha 2/3.

11.6.1.4. CelicMuyeckue Harpy3Kd Ha OTAEJbHBIC 3JIEMEHTHI KOTJIOB M 000pYJOBaHHE, YCTAHOBICHHOE
Ha KOTJIE, ONPEEIISIOTCS 110 3aBUCUMOCTHU

PR
on_MO Mk koi B

rae MO - Macca OTACIILHOTO 000pYyI0BaHUS, KT
k.
o

- KO3 PUIMEHT UHTEHCHBHOCTH KOJeOaHWH O0OpYJOBaHHUs, MPHHAMAEMBId PaBHBIM 3HAYCHHIO
1

HU3IIEH cOOCTBEHHOW YacTOThI 000pyaoBanus (B ['11), HO He Oonee 3.
Iy 000pymoBaHuMsI, KECTKO 3aKPEIUICHHOI'O Ha KOTJIE, k0i=1.

11.6.2. JIuneliHO-ClIEKTPAJIbHBINA MeTO/

11.6.2.1. [Ina ucnons3oBauus JICM omnpenenstor COOCTBEHHBIE 3HAUEHUS] U BEKTOPHI pacCMaTpHUBaeMOi
JUHAMHUYECKON CUCTEMBIL.

3HaueHUsT COOCTBEHHBIX YAaCTOT OMPEACIAOTCA YHCICHHBIM PCIICHUEM 3aladyu O COOCTBEHHBIX
3HAYCHHUAX:

x| o2(p] | {®,}=0.

TIe @ - KpyroBas 4acToTa n-if popMbl COOCTBEHHBIX KOICOAHHii;
{d)n} - COOCTBEHHBII BEKTOP IS N-i (OPMBL;

[K] - MmaTpuIIa )K€CTKOCTH;
[M] - matpuua macc.

11.6.2.2. Omnpenensgercss BEKTOP WHEPLUOHHBIX CEMCMHUYECKMX HArpy3oK, JEHCTBYIOIIUX B
HanpaBJIeHNH 0000IEHHBIX KOOPAMHAT CUCTEMBI IPH KOJIEOaHUAX MO KaxIo1 dopme:

[FJFM{® }Ca.,

rae [F ] - BeKTOp CHIt Uist n-i opMBI COOCTBEHHBIX KOJICOaHMii;

C - ¢axTop "yuactua" mMacchl 11 n-i popMbl COOCTBEHHBIX KOJIEOaHHIA:
G, ={e, M {1}/{e, M| {o,}:
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a_- CIICKTPAIbHOC YCKOPEHHE, ONPE/ICTICHHOE 110 YaCTOTe /U N-i hOpMBI.

s obopymoBaHuss ¥ TPyOOIPOBOJIOB, PACIONOKECHHBIX HAa PA3JIMYHBIX OTMETKAX CTPOMTEIbHBIX
KOHCTPYKIUH, pEKOMEHIyETCSI IPOBOAUTH PACUET HA MHOTOOIIOPHOE BO3IEUCTBHE, P KOTOPOM YUHUTBHIBAIOTCSA
0COOEHHOCTH MOITAKHBIX CIICKTPOB OTBE€Ta Ha Ka)K,ZIOfI OTMETKEC 3aKpPCIIJICHUS.

11.6.2.3. Onpenenenre pacueTHBIX BHYTPCHHHUX YCHIIMH (HANPSDKEHUH) B KAXKIOM pacCMaTpUBACMOM
CCUCHHU CHCTEMBI TPOU3BOJIUTCS C UCTIOIb30BAaHHEM CIICTYOIIMX MPABUII MPOLETYP:

CYMMHPOBaHUs 1O (hopMaM U HAMTPABIICHUAM - KOPSHb KBaJPATHBIA U3 CYMMBI KBaJIpaTOB

#|=YIR B[R]
CYMMHPOBAHHUSI 110 IPYMIIaM MMO3TAXKHBIX CIEKTPOB - 110 a0COMIOTHON BETMYMHE
[FIFF, 4IF,HEF,J+
ydeTa BICIIHX (OpPM KoJicOaHuH.

11.6.3. MeToa THHAMHYECKOI0 AHAJIN3A

11.6.3.1. Jlng ananm3a TUHAMAYIECKOTO ITOBEIEHUS CHCTEMBI paCCMaTPUBAETCS CIICAYIONIEEe YPaBHEHHE
JIBUKCHUS:

M-X"+C- X' +K—X=—M-r-Xg”(t)—F€ (1)

rae M - auaroHanbHas MaTpUIa Macc;

C - maTpuua aeMngupoBaHus;

K - maTpuna xectkocTy;

I - BEKTOp HAIpPAaBISAIOMUX KOCHHYCOB MEXIY CEHCMHUYECKHM BO3ACHCTBHEM W 00O0OIIECHHBIMH
KOOpAMHATaMU;

Xg” ( t) - celiCMUYEeCKOe BO3/ICHCTBHE, ONPEIETICHHOE B TEPMUHAX YCKOPEHUS TPYHTa (OCHOBAHUS);

Fe - BexTOp peakTWBHBIX CHJI, BO3HHUKAIOIIUX OT JOIMOJHUTENBHBIX, B TOM YHCJIE OT HEIWHEHHBIX,
CBSI3€H CHCTEMEL,

X - BEKTOP Y3JIOBBIX IEPEMEILICHU;

X' - BEKTOP Y3JIOBBIX CKOPOCTEH;

X" - BEKTOp y3/10BbIX YCKOPEHHUII.

Jnst perenus ypaBHeHUs (1) BBIMONIHASTCS MOJaIbHOE TIPeoOpa3oBaHue:

X=07, (2)

rae ® - maTpuIa, COCTOSINAS U3 N CTOJOOB (hOPM COOCTBEHHBIX KOJICOAHUN CHCTEMBI,
Y - HOBBIE MOANIEHBIE 00OOIICHHBIC KOOPIUHATEL.

Iocrne noxcranoBku (2) B (1) 1 TOMHOXeHHs BCcero ypaBHeHus ciesa Ha @', momyanm:
o' M- -@- Y”+(I)T-C'(I)-YV+(I)T'K'<I>'Y=—<DT-M-r-Xg”(t)—<DT'Fe 3)
VY4uThIBasi CBOWCTBAa OPTOTOHATBHOCTH MATPHUI[ MAcC, XKECTKOCTH | JAEMII(UPOBAHHS, MOKHO 3aITUCATh:
O M-D=I; (4)
OTC-D=2:¢ - 5 (5)

OT-K- =02, (6)

rae | - emnargHAsS MaTpHIIa;
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2 g Q- IMaroHajbHas MaTPULA MOJAIBHOIO neMI1pUpOBaHUS;

Qi - AMaroHaJibHasi MaTpUla MOJAIbHOM )KECTKOCTH;
Q -n-4 COOCTBEHHAs YaCcTOTa KOJICOaHHMI CUCTEMEI;

g - K03 uImeHT MogaNbHOTO AeMI(UPOBAHUS, COOTBETCTBYIOMINH N-i COOCTBEHHOI YacToTe.

[Mocne yka3aHHBIX peoOpazoBaHmii ypaBHeEHME (3) mMpUHUMAET BHII:
Yn” +2 'én 'O)}’l ’ Y}’l’ +Qi ) Y}’l :B}’l ’ (7)

rae an—cDT-M-r-Xé!’(t)—CDT'Fe -(®)

Bexkrop Bn, NPE/ICTABJICHHBIN B MPaBOii YacTH YPaBHEHUSA (7), MOXKET TPaKTOBAThCS KaK MOIATbHBIH

BEKTOp BHEIIHWX W PEAaKTUBHBIX Harpy3ok. CieayeT OTMETHTb, YTO €CIH Pa3MEPHOCTh MCXOTHOW CHCTEMBI
ypaBHeHu (1) coorBercTByeT 0OIIEMy YHCIYy CTElEHEH CBOOOIBI, TNPEICTABICHHBIX B pacuere
(mocTtymaTtenbHbIe W BpamiaTelbHBIC TIEPEMEIIEHUS PACUETHBIX CEUEHHH CHCTeMBI), TO pPa3MepHOCTh
ypaBHeHUs (7) coOTBETCTBYET YHCTy (POPM COOCTBEHHBIX KOJeOaHUM, YUUTHIBAEMBIX B pacuere.

B pamkax meroja TUHAMHYECKOTO aHAUW3a YPaBHEHHE BIDKCHHS CUCTEMBI (/) pelraercst MpsiMbIM
MOIIArOBBIM UHTETPUPOBAHUEM ITHX YPABHEHUH C MPUMEHEHUEM LICHTPAIbHO-Pa3HOCTHOM cxeMbl. HauanbHbie
ycioBus  (IEpEeMEIICHUsl, CKOPOCTH U YCKOPEHHMS TOYEK CHCTEMbl B HYJIEBOM MOMEHT BpPEMCHH)
MPEOJIAraloTCs HyJIeBbIMU. MOXKET OBITh MPUMEHEHA CIICAYIONIasi KOHEUHO-PA3HOCTHAS alIPOKCUMAITUS IS
TEKYIINX 3HAYEHUN CKOPOCTEN U YCKOPEHUM:

2-Y,-Y,

Yt” :(Y t-ot

t+ 8t

)/8¢ 5 (9)

Y =(3- Y, Y, +Y, ,,)/(2-81) . (10)

IMoacramsist cOOTHOLEHMUS (9) u (10) B (7), mOIy4YUM BBIpaXKCHUE TS Y5

Y, 52 rsY, 5: (1)

- 9.£ . I 2.
6Yt+6t_6Yt+6Zz(Bt 2 an (DnYt _Qn Yt) : (12)
MpunoxeHune
CnpaBoy4Hoe
TepMuHBI U onIpeaeIeHUS
3emnetpsAceHne (ceMcMmyeckoe BO3AENCTBUE) - KojecbaHWs 3€MIIHM, BBI3BIBAEMBIC
MIPOXOXKICHUEM CEHCMUYIECKUX BOJTH, M3IYUYEHHBIX U3 KAKOTO-JIM00 0Yara yrmpyroi dHEpruu.
MHTEHCUBHOCTb 3eMJIeTPSACEeHUS - Mepa BEIUYMHBI COTPSACEHHUS TPyHTa, OmpeiaeseMas

napamMeTpaMy JIBUKCHUSI TPYHTa, CTCICHBIO Pa3pylICHUS COOPYKCHUM W 3/IaHUi, XapaKkTepoM H3MCHEHHA
3eMHOU TIOBEPXHOCTHU M JJAHHBIMHU 00 WUCTIBITAHHBIX JTFOJIbMH OIYIICHUSX.

CeMCMUYHOCTb nNJowWanKkyn CTPOUTENbCTBA - HMHTEHCHBHOCTh BO3MOXKHBIX CEHCMHYECKHX
BO3JICHCTBHII HAa TUIOIIAJAKE CTPOUTEIBCTBA C COOTBETCTBYIOIIMMH KATETOPUSMHU IIOBTOPSEMOCTH 32
HOpMaTUBHBIA CpoK. CelCMUYHOCTh YCTaHaBIMBAaETCI B COOTBETCTBUM C KapTaMH CEHCMHUYECKOTO
paiioHupoBaHUsT U (WJIM) MHUKPOPAalOHMPOBaHUS IUIOIIAAKH CTpouTenbcTBa. OHa M3MepseTcss B Oamax 1o
mkane MSK-64.

CeCMOCTONKOCTb 3HEepreTM4eckoro o6opyaoBaHUs - criocOOHOCTh KOHCTPYKIIMH COXPaHSTh
B OINpEAENICHHON CTENeHH MPOYHOCTh, YCTOMUYMBOCTh, TE€PMETHYHOCTH U pPabOTOCIOCOOHOCTH TMpHU
3eMJICTPSICEHHH.

AkceneporpaMmma 3eMneTpsICeHUs - 3aBUCUMOCTh OT BPEMEHH aOCOJIOTHOTO YCKOPEHUS TPyHTa
(ocHOBaHMWSA) U OIIPEICIICHHOTO HAMIPABICHUS B BUIE Tpadrka Wik B TabmuaHOU hopme (orudpoBKa).

AHanoroBasi akceneporpamMmma - 3amich peabHOrO 3eMIICTPSCEHHS, UCTIONb3yeMas Il pacueTa
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Ha CeMCMOCTOMKOCTD.

CuHTe3npoBaHHas akceneporpamMma - akcereporpaMmma, IojIydeHHas aHaIUTHIECKAM ITyTeM Ha
OCHOBE 00pa0OTKH U CTATHCTUYECKOTO aHAJTH3a PsiJia aHAIOTOBBIX aKCeJIepOrpamMM.

OTBeTHas akceneporpamMma - akcejieporpamMMa TOYKH KOHCTPYKIHH, ONpenessieMas W3 pacdera
BBIHY)KJICHHBIX KOJICOAHUH MTPH CEHCMHUECKOM BO3JICHCTBUH.

MoaTaxHaa akceneporpamMma - OTBETHas akceleporpamma OTICIbHBIX BBICOTHBIX OTMETOK
COOPYKEHUsI, Ha KOTOPBIX YCTAHOBJIEHO 000PYIOBaHUE.

CnekTtp oTBeTa (peaKuWUK) - COBOKYIHOCTH aOCONIOTHBIX 3HAYCHHH MAaKCHMAIbHBIX OTBETHBIX
YCKOPEHUH JMHEHHO-YNpyrol CHCTEMBl C OJHOW CTENeHbI0 CBOOOABI (OCHMWIUIATOpA) MpPHU BO3ACHCTBHUM,
3aJJaHHOM aKCeJeporpaMMOil; 3TH 3HAYCHHs ONPEACISIOTCS B 3aBUCHMOCTH OT COOCTBEHHOH YacTOTBHI H
3HA4YEHUS] OTHOCHTEIILHOTO IEMII(PHUPOBAHMS OCIUIIIATOPA.

PaclumpeHHbIN CneKTp OTBeTa - CHeKTp, MOJTYUYSHHBIH MyTeM PACIIUPSHHUS TMKOB CIIEKTpa OTBETa
B IECJIAX MOBBIMICHUA HAIC)KHOCTU BBITIOJIHACMBIX PACUCTOB Ha CeHCMOCTOMKOCTb.

OrubaroLlmm cnekTp oTBeTA - CIEeKTp, MOJTYYCHHBIN MO pe3ysbTaTaM 00paboTKU CIEKTPOB OTBETA,
IUTst Habopa aHAJIOTOBBIX M (MJTH) CHHTE3UPOBAaHHBIX aKCeJIeporpaMM.

CnekTp KO3(h(pULMEHTOB AUHAMUYHOCTU - Oe3pa3MepHbIi CICKTP, MOJYYEHHBIH IeICHUEM
3HAYCHUI CHEKTpa OTBeTa Ha MAaKCHMalbHOE MUKOBOE 3HAYCHHUE YCKOPCHHS COOTBETCTBYIOIICH
aKCceNeporpaMmabl.

CraTnyeckmn mMeToa pacyeta Ha CEMCMOCTOMKOCTb - YIPOLICHHBIA METOH, COIJIACHO
KOTOPOMY pacrpe/ieliecHue CeHCMUYECKUX Harpy30K, NEHCTBYIONUX HA KOHCTPYKIINIO, IPUHUMACTCS MOT00HBIM
pacnpeesieHHUIO MacChl, a BEJIMYMHBI 3TUX HATPY30K ONPECIISIOTCS IPU OMOIIY Habopa K03 PUIIMEeHTOB.

JInHeHO-cneKkTpanbHbIA MeToA pacyeTa Ha CEUCMOCTOMKOCTb - METOA, B KOTOPOM
BEJIMYMHBI CEMCMHUYECKHUX Harpy3ok OIpCACIAIOTCA MO CIICKTpaM OTBE€Ta B 3aBUCUMOCTU OT 4YAaCTOT U q)OpM
COOCTBEHHBIX KOJICOaHNH KOHCTPYKIIHH.

MeTton AmMHammyeckoro aHanmm3a CEMCMOCTOMKOCTU - METOJ YHMCIEHHOTO WHTETPHPOBAHIS
ypaBHeHI/Iﬁ ABMKCHHUA, TIPUMCHACMBIX [JId aHalin3a BBIHYXJICHHBIX KoneOanmit KOHCTPYKIIUHU IIpH
ceiCMUYECKOM BO3/ICMCTBUM, 3aJJaHHOM aKCeJIeporpaMMaMu 3eMJIETPSICEHUM.

lMpoekTHOe 3eMneTpsICeHUE - 3eMIICTPSACCHUE CO CPeJHEH MOBTOPSEMOCTBIO OJWH pa3 3a CPOK
CITyKOBI CTAHIINH.

HopmarnbHble ycnoBuA 3KChnyaTauuW - CTAalMOHAPHBIA pPEXUM pabOThl 00OpPYIOBAaHUS TMPH
HOMHHAJIbHON TPOU3BOIUTEIBHOCTH.

12. KoHTpoJ/ib BUOPONIPOYHOCTH TPYOONIPOBOAOB M TPYOHBIX 3JIEMEHTOB 000PY/A0BAHMSI U KOTJIOB

12.1. O01ue moI0KeHus

B pasngene paccMOTpeHbI OCHOBHBIC TPEOOBaHHS K KOHTPOJIIO BUOPOMPOYHOCTH ISl TPYOOIIPOBOIOB H
000pyIOBaHMsI, MOIBEPTAONINXCS BUOPAIIMIOHHOMY Harpy>KeHHUIO MPH yCTaHOBHUBIIEHCS M HEYyCTaHOBHUBIIEHCS
BuOparmu. [IpuBeneHbl KpUTEPUH MJIsl OIECHKH JONMYCTHMOTO YpPOBHS BUOpallMd MW PEKOMEHJAIWU 10
CHIDKCHHIO BUOpanuw (IIpH HEOOXOIMMOCTH).

Pacder Ha BUOPONPOYHOCTH U KOHTPOJIb BUOPOMIPOUHOCTH MPOBOJATCS MPUMEHUTEIHLHO K dJIEMEHTAM
KOHCTPYKIIUI S5HEProoO0pyI0BaHuUs U TPYOOIIPOBOIOB, MOABEPrarOIINXCs BHOPAIIMOHHOMY HArpyKEHHIO.

YcranoBuBmiasics BuOpanus. [loBropsirommasics BUOparus, KOTOpas UMEEeT MECTO 32 OTHOCHTEIHHO
JUTUTENBHBIN IIEPHO] BPEMEHH B TEYCHHUE HOPMAILHON IKCILTyaTallny.

HeycranoBuBmasics BuOpanus. BuOpanus, koTopas UMEET MECTO B OTHOCHTEIBHO KOPOTKUH MEPHOJ
BpPEMCHH.

[IpuMepsl MCTOYHUKOB HEYCTAHOBUBIICHCS BUOpAIMM: 3allyCK M BBIKJIIIOUCHHE HACOCOB, OBICTPOE
OTKPBITUC U 3aKPBITUC KJIAIIAHOB, CpaGaTBIBaHI/Ie MPpEAOXPaHUTCIIbHBIX KIIAIIaHOB.

12.2. Knaccudukanus 060pya0BaHus PH KOHTPOJe BUOPONPOYHOCTH

[Ipu xoHTpOJIE HA BUOPOIIPOUHOCTH 000PYIOBAHUE U TPYOOIPOBOABI Pa3AEISIIOTCS HA TPYIIIbI.

I'pynma 1. Tpy6onporossr I u Il xaTteropuu B coorBercTBUM ¢ llpaBuiamu ycTpolicTBa u Oe30mMacHOM
9KCIUTyaTallud TPyOONpOBOAOB ropsiuedl Boabl W mapa (manee IIpaBuia); OCHOBHBIE 3JEMEHTHI KOTJIA H
TpyOONIpOBOKI B IIpe/EIax KOTJa, BAUAIOLINE Ha BEIpaOOTKY mapa.

I'pymmna 2. TpyOompoBos! ¢ AByxda3Hol cpeaon.
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I'pynma 3. TpyGompoBoasr III u IV kareropmm B cooTBercTBHHM ¢ llpaBmiamu; BTOPOCTETIEHHBIE
3JIEMEHTBI KOTJIA.

12.3. OcHOBHBIE MeTOABI KOHTPOJISI BHOPONIPOYHOCTH

12.3.1. PacyeTHBIi KOHTPOJIb BUOPONIPOYHOCTH HA CTAJANH MPOEKTHPOBAHUA 000Py10BAHUSA

[MpoBomutcss st oOopynoBaHMs, OTHOcsmierocss kK 1 rpynne, m 3akiovaeTcs B ONPENCIICHUU
COOCTBEHHBIX YaCTOT JIsl IPOBEPKU OTCTPOMKH UX OT YaCTOT JETEPMUHUPOBAHHOTO BO30YKACHUS.

B xauecTBe [ETEPMHHUPOBAHHBIX YACTOT BO30YXKACHUS PEKOMEHAYEeTCs MPUHUMATh OCHOBHEBIC
4acTOTHl BPAIAIOUINXCS MEXaHHW3MOB, YaCTOTY 3JIEKTPOMAarHUTHBIX CHJI U 4acTOTY THMIPOJMHAMHUYECKUX CHII,
CBSI3aHHYIO C 0Opa3oBaHHEM BHXpEH. YCIIOBHS OTCTPOWKH COOCTBEHHBIX YaCTOT IUIS MEPBHIX Tpex (opm
KoJIe0aHMI B K&KION TNIOCKOCTH 3aIMCHIBAIOTCS B BUJIE

Ji

7 >1,3 wnu 71 0,7 ,
rae f i - Hu3mas coOcTBeHHas yacToTa Konebannit (i = 1, 2, 3);
f - qacTtora BO30YXIEeHUS.

12.3.2. MeToabl KOHTPOJISI BUOPONPOYHOCTH B MpoLecce MNyCKOHAJAT0YHBIX PadoT U IKCIIyaTalluu

12.3.2.1. BusyajbHblil MeTO/

[MpumenuM 1t 000pyI0BaHUS M TPYOOIIPOBOIOB, OTHOCSIIMXCS K rpynne 2 u 3.

Lenp maHHOTO MeToNa - OMpeNeNieHHe MaKCUMAaJIbHBIX aMIUIMTYJl M MECT BO3MOXKHBIX COYAapeHUi.
Mecro wmu  Mecta HauOONBIIUX OTKJIOHEHHWH MOTYT OBITh YCTaHOBIECHBI BU3yalbHO. AMIUIATYIA
BHOpOTIEpEMENICHIH MOXKET OBITh YCTaHOBJIEHA C TOMOIIBIO IIPOCTHIX N3MEPHUTEIBHBIX YCTPOUCTB.

Ecam BBIABIICH TIpHEMIIEMBIH YPOBEHb BHOpAITNH, HUKAKWX MATHHEHIINX W3MEPEHHH WU OICHOK HE
TpeOyercs. Habmronarens 10KeH HECTH OTBETCTBEHHOCTD 32 COOCTBEHHYIO OLICHKY TOTO, SIBJISIETCS JTM JaHHBINA
YPOBEHb BHOpAIMU IPUEMIIEMBIM.

OcHoBaHMeM [UIsl TTIOJIOOHOTO PEIICHHS MOXKET OBITH TOJIBKO OLIEHKA BCEX CIEAYIOIMX (aKTOpPOB C
TOYKH 3pEHHS UX BIMSHUS HA HAPSHKCHUS B TPyOONIpoBoIe:

aMIUTUTY1a BUOPALlMK U €€ MECTOPACIIONIOKCHUE;

OIU30CTh K "9yBCTBUTEIBLHOMY 000pYA0BaHHUIO";

pexuM paboThl MPUCOESAMHEHHBIX BETBEH TPyOONPOBOAA;

XapaKTePUCTUKH OTOpP OIMKANIINX KOMITIOHEHTOB.

JIro6b1e 0cOOEHHOCTH pabOThI CUCTEMBI JOJKHBI OBITh YUTEHBI TIPU OLIEHKE.

Ecmu HEBO3MOXXHO JaTh MPHEMIIEMYIO OIICHKY OTKJIOHEHHSM IO pe3yibTaTaM HaOIoCHU,
HE00X0IMMO IPUOETHYTh K U3MEPEHUIM (B cOOTBEeTCTBUH ¢ M. 12.3.2.2).

JUIst ICKITIOYEeHUST BO3MOKHBIX COY/IApEHHI PON3BOJIBHBIX SJIEMEHTOB, PACTIONIOKEHHBIX C 3a30pOM A,
JIOJDKHO OBITH BBITIOJTHEHO YCIIOBHE

4 [HA <A,
rac Al’ AZ - aMHJ'II/ITyI[LI BI/I6p0H€peM€H_IeHI/Iﬁ COOTBCTCTBYIOI]_II/IX 3JICMCHTOB.

12.3.2.2. UHCTpyMeHTAJIbHBIE METOABI

[MpumenuMbl a0t BceX Tpynm oOoOpynoBaHHs. KOHTpoNb NPOBOAMTCS Ha OCHOBAaHMM 3aMEpOB
napameTpoB BUOpaLuH B mpolecce paboTel 000pyAOBaHHUS.

C ToMOIIBI0O COOTBETCTBYIOIIEH ammaparypbl 3aMepsioTcs 3HAueHHWs IMepeMelleHuil  win
BHOPOCKOPOCTEH B XapaKTEPHBIX TOUKAX.
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12.3.2.2.1. MeToa nepeMeuieHuni

[IpenenpHble BHOpallMOHHBIE OTKIIOHEHHS TPYyOOIPOBOJHOW CHCTEMBI 3aBHCAT OT OOJBIIOTO YHCIIA
MIPEMONI0KEHNI OTHOCUTENHFHO TEOMETPHUUECKAX XapaKTEPUCTUK CHCTEMBI M CBOMCTB MaTepraia CO MHOTHMH
KOMOHMHAIMSAMH TiepeMeHHbIX. HeoOxomumo pa3duBaTh TpyOONpPOBOMHBIE CHUCTEMBI Ha Ooliee MENKHe
IIOJICUCTEMBI, KOTOpPhIE MOTYT OBITh (DU3MUYECKH OIpPEICIICHI W CMOAENUpoBaHbl. KoHcepBaTWBHAs OlleHKa
MIPUEMIIEMOCTH HM3MEPEHHBIX BHUOPALIMOHHBIX OTKIOHEHWH MOXET OBITh HMPOBEACHA MyTEM HX CPaBHEHUS C
JOMYCKaeMbIMH MPEJeTbHBIMA OTKJIOHEHUSMH, BEIYUCICHHBIMU 7151 TOJICHCTEM.

Uzmepenust mpousBoAATCS MO JUIMHE TpyOompoBoja AJsl ONpelesieHHS TOYEK C MaKCUMalbHBIMH
OTKJIOHCHHSIMH W JJISl YCTAHOBJICHHUS Y3JIOBBIX TOYEK C MHUHHUMAIBHBIM OTKJIOHEHHEM. Y3IJIOBBIE TOYKH
OTIPE/IETISIIOT JUIMHBI MPOJIETOB (TPaHUIIBl TOACHCTEM). Y3JI0Bble TOYKU (TOYKH C HYJIEBBHIMH OTKJIOHEHHSIMH)
OOBIYHO COBIAJAIOT C TOYKAMH 3aKpeIUICHHs, HO Ha JJIMHHBIX YY4acTKaxX TPyOOMpPOBOJa MOTYT pacIioyiaraThCst
MEX]y OITIOpaMH.

IIpenenbHble OTKIOHEHHS I XapaKTEePHBIX YYaCTKOB TPYOOIPOBOIOB (ITOACHCTEM) MOTYT OBITH
oTpeieNieHbB o Gopmyiie

o) - Ll L

iE KD, °

rae [Ga] - JAOoIlyCKacMasd aMIUIUTyaa HaHpﬁ)I(eHHﬁ, OMpeACJICHHAs IO PacCUYCTHBIM KpPUBBIM

MaJIOLMKIIOBOM yCTAJIOCTH U PaBHAsi MUHMMAaJIbHOMY 3HAYEHHUIO IIPH MAKCUMAJIbHOM YHCIIE LIUKIIOB,;
i - ko3 PUIHEHT HHTEHCU(UKANY I KO3(PHUIIMEHT MECTHBIX HAIPSKEHUH;
E - Mogynp ympyroctu Matepuaina ¢ y4eToM TEMIIEPaTyphl;
L - nnuHa XapakTepHOro y4acTKa;
Do - Hapy’KHBIH TUaMeTp TpyOsI;

K - ko3 punment konpurypauuu (Tadbauna).

Pazbuenune TpyOonpoBoga Ha COOTBETCTBYIOILIME 3JIEMEHTHI (TI0ICUCTEMBI), KOTOPbIE HEOOXOAMMBI JUIs
ompefeNieHus AOIMYCKAaeMbIX OTKJIOHEHUH, PEKOMEHIYyeTCsl TPOBOJUTHh HA OCHOBAaHWUHW PE3yJbTATOB M3MEPEHUM
NIEpEMEIICHUMN.

Tun noncucTemsl K
OnuHOYHBIH NpoJieT (IIapHUPHOE OMUpPaHKE Ha OTopax) 9,86
OnuHOYHBIH MpoJIeT (0HA OTIopa, MAPHUPHOE OMTUPAHKE, BTOPAs 3a1CiKa) 25,60
OnuHOYHBIH nposieT (3ae1Ka Ha 00enx ornopax) 16,60
KoHconbHbIN MposeT

OnemMeHTHl TpyOONPOBOIOB OoJjiee MIMPOKO MOXHO PAa3leNuTh Ha JBE KAaTETOPUU IO MPU3HAKY HX
3aKkperyieHns: 1) oJuH KOHeI 3aKperieH, Apyroi cBobonaeH; 2) 006a KOHIAa 3aKpeIyIeHbl. DT KaTeropuu 3aTeM
MOJpPa3eNsoTcs Ha Oojiee MENKHe, OCHOBAaHHBIE HA Pa3IMYHBIX KOMOMHALMSAX OJUHOYHBIX MPOJIETOB U ABYX
MIPOJIETOB, cOeAUHEHHBIX ToA 90°. OTKIOHEHUS! M3MEPSIIOTCS B TUIOCKOCTH KOJICHa M W3 TIOCKOCTH KOJIEHA.
[Ipenmonaraercs, 4YTo BpamareilbHble CBS3M B TOYKAaxX 3aKkperuieHus 3adUKCHUpOBaHBI st Oolee
KOHCEPBATUBHOTO ONPE/AEICHUs JOITyCKaeMoro mpejena OTKIoHeHuH. [lepeueHh OCHOBHBIX THIIOB MOJCHCTEM
TpyOOIpOBO/Ia IPUBE/ECH BHIIIIE.

12.3.2.2.2. MeToa ckopocreii

Meton TpeOyeT KOHCEPBATHBHOTO HM3MEPEHHUS CKOPOCTEH B PA3NWYHBIX TOYKAX TPYOOMPOBOIHOM
CUCTEMBI UIsl OTpeAeNieHHs] TOYKH ¢ MaKCHUMAallbHOW BHOPOCKOPOCTHIO. Korga MecToImooKeHHe dTUX TOYeK
YCTaHOBJICHO, B HAX MPOU3BOATCS OKOHYATEIbHbIC N3MEPEHHS MaKCHUMAaIbHBIX CKOPOCTEH vV, U 3aTe€M OHHU

max

CPaBHUBAIOTCS ¢ MMKOBBIMU 3HaUYEHUSIMH BHOpockopocTH [v]. Kpurepwmit vmaxg[v].

IIpu 3HaueHMAX [V] 10 15 MM/C HE TpeOyeTcst IPOBEPKH BHOPOIIPOTHOCTH.
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[pu 3Hawenumsx [v] = 15-25 mm/c Tpebyercss pacueTHas IpOBEpKa HA OCHOBAaHHM MOJPOOHBIX
U3MEPEHUH (C OTpeeIICHHEeM CITIEKTPOB BUOPOCKOPOCTEiA).

IIpu 3HaYeHUAX [V] CBBIMIE 25 MM/C IPHHUMAIOTCS MEPHI IJIs1 CHIDKCHIS BUOPAITHH.

Benuunny [v] Taxke MOXHO OINPEAETNTh AHAIWTHYECKH, pa3[eiiB 3HadeHHWe [§] Ha dYacToTy
COOCTBEHHBIX KOJIEOAHMI ITOICHCTEMBI.

12.3.2.2.3. PacueT Ha HMK/JIHYECKYIO IPOYHOCTH € Yy4eTOM BHOPOHANPSIKEeHMI

Pacuer Ha HUKINMYECKYIO MPOYHOCTH C YYETOM BBICOKOYACTOTHOTO HArPYXKEHHUS MPOBOJIUTCA B TEX
CIIy4asiX, KOT/Ia HU3KOYACTOTHBIC ITUKINYECKUE HAMPSIKEHUS, CBI3aHHBIC C MIyCKOM, OCTAHOBKOM, M3MEHECHUEM
MOII[HOCTH, CpabaThIBAHHUEM aBapUITHOW 3alllUThl WIH C JAPYTUMH PEKUMaMU, COMPOBOXKIAIOTCA HATOKCHUEM
BBICOKOYACTOTHBIX HAMPsDKCHHWM, BBI3BAHHBIX, HANpUMEp, BUOpalmed WM MyJdbCcallied TeMmIepaTryp IpHu
NepeMeIIMBaHUU MOTOKOB TEIVIOHOCUTENS C Pa3JIMYHON TEMIIEPATYPOl.

HcxonHble naHHBIE O BBICOKOYACTOTHOM HATPYKCHHH IIONYYalOTCS TPH aHAIHW3E pPe3yIbTaToB
M3MEPEHH TTPH HKCIUTyaTallly 3JIEMEHTa KOHCTPYKITHH WA UX PacueTOM.

VYcnoBre mpoYHOCTH TPH HATMYHAN PA3INYHBIX TUKIMYECKUX HArPY30K MPOBepsieTcs mo Gopmye

k
N.

m ZaSIaN]

1

rze N, - 4UCIIO MUKIIOB 1-T'0 THIIA 32 BPEMs SKCILTyaTallHH;
1
k - oO111e€e YnCiI0 TUIIOB LIUKJIOB;

[NO] P AO0ITyCKacMO€ YHCJIO UKIIOB 1-To THIIA,
a - HAKOIUICHHOC YCTAJIOCTHOC IMMOBPCIKACHHUE, ITPEACIBbHOC 3HAUCHNUEC KOTOPOI'O [aN]=1 .

B ob6mem cinyuae
=a +a_+a <
a=a ta ta, [aN],

rae Cl1 - MOBPCKIACHUC OT OKCIUTYAaTAMOHHBIX LHUKIIOB HAIPYXCHHA, Ha KOTOPBIC HC HAJIOXCHBI

BBICOKOYACTOTHBIC HAIIPSAXKCHUS

Cl2 - HNOBPCKACHUSA OT BBICOKOYACTOTHBIX HaHpH)KeHI/Iﬁ Ipu TMOCTOSAHHBIX 3SKCILUTYAaTAlIlMOHHBIX

HaIPSOKCHUAX (CTAIMOHAPHBIC PEXKUMBI);

a3 - CymMMa HOBpC)KI[eHI/Iﬁ OT BBICOKOYACTOTHBIX HaprI)KCHI/Iﬁ B TCUCHHUC LHUKIIOB HNCEPECMCHHBIX

HaIPSHKECHUH Ha TIEPEXOTHBIX SKCIUTYaTAITHOHHBIX PEeKUMaX a”‘3 Y TIPU TIPOXOXKICHUH PE30HAHCHBIX 9acToT a*
*3 B TEX K€ IIUKJIaX.
IIpu pacuere mOBpEXICHUS @, B Clly4ae y3KOIOIIOCTHOTO CIEKTPA HMCIOIB3YIOTCS MaKCHMAalbHAs

CpCAHCKBAAPATUICCKASA aMIIJINTYJJda BBICOKOYACTOTHBIX MECTHBIX HaHpH)KeHI/II‘/'I " COOTBCTCTBYHOIIAsA el yacToTa.
HpI/I UPOKOIIOJIOCTHOM CIEKTPE 3HAUCHUEC az OIpeACIACTCd KakK CyMMa HOBpC)KI[eHI/Ifl 1 TEX

aAMIUTATYJT MECTHBIX HANpPsHKCHUH U COOTBETCTBYIOIIUX MM YacCTOT, KOTOPBIC BHI3LIBAIOT TIOBPEXKICHMs OoJiee
10% MakcUMalbHOTO MOBPEXKACHUS HA OJHOM M3 COYETAaHUM aMIUIUTYIBl - YacTOThI M3 BCErO CIEKTPA.
AcUMMeTpHUs IUKIIA OMPEACNICTCS ¢ yUYeTOM CPETHEr0 HANpPsDKEHUS, MPUHUMAEMOTO PABHBIM TOCTOSSHHOMY
MECTHOMY HAIPSYKEHUI0 OT MEXAHWYECKUX U TEIUIOBBIX HArpy30K C BKIIFOUEHHUEM OCTATOUHBIX HaIPSKEHUM
pacTsKeHusl.

IToBpexnenue a*3 ONpeNeNIeTCsl C YYETOM MaKCUMaJbHBIX aMIUIATYJ BBICOKOYACTOTHBIX

HanpspKeHH 0e3 yueTa KOHIEHTPAIMK M COOTBETCTBYIOIIMX UM YacTOT JUIsl KaXKOT0O THIIA [UKJIA IEPEMEHHOTO
HaIIPSDKEHMSI HA IIEPEXOJHBIX PEKUMAX.
IToBpexneHne a""“3 ONpEIENsIeTCs] ¢ YYEeTOM MAKCUMaJIbHONW aMIUIMTYAbl BBICOKOYACTOTHOI'O

HaIPpsKCHUA P MTPOXOXKICHUN PE30HAHCA. Yucno IUKIIOB OIPEACTIACTCA C YyUYCTOM BPEMCHU OKCILTyaTallun B
YCIIOBUAX pPE30HAHCA. ACI/IMMeTpI/ISI IUKJIAa BBICOKOYACTOTHOTO HArpy>XXCHHUA OHNPCACIACTCA MCCTHBIM
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HAIMpsAKCHUEM OT MEXaHMYCCKHX U TCIJIOBBIX HAI'PY30K IIPH SKCILTyaTalluu C YUCTOM OCTAaTOYHBIX HaHpﬂ)KeHI/Iﬁ
PaCTAXKCHUA A1 CEPEANHBI MHTEPBajia BPEMCHH, COOTBETCTBYIOIIETO PE30HAHCY.

12.3.2.3. DOkcnepuMeHTAJIbHO-PACYETHBIH MeTO

OcHOBHO# 3ajauell ATOW MPOBEPKH SBISETCS NOJMYYEHHE TOYHON OLEHKH BHOPOHANPSDHKEHUH B
TpyOONIPOBOIHON cHCTEME UCXOSl U3 U3MEPEHHOTO BUOPAIIMOHHOTO MOBEICHUSI.

12.3.2.3.1. MeTox orBeta no gpopmam

Oror MeTon TpeOyer, 4TOOBI mepeMenieHust Mo (GpopmMaM U COOCTBEHHBIC YaCTOTHI CHUCTEMbI OBLIN
OTpeneNieHbl M3 JKCIEPUMEHTAIBLHBIX JaHHBIX. MeToa Takke TpeOyer, 4ToObl OBUI BBHIIOJHEH pacdeT Ha
COOCTBEHHBIE 3HA4YEHHA, PE3yJIbTaTaMH KOTOPOTO SBJISIOTCS AHAIMTHYECKH OIpEeJeNIeHHbIe COOCTBEHHBIE
4acTOTHl M (OPMBI, a TaK)K€ BEKTOP MOJAIBHBIX HANPSHKEHUH (HAMPSDKEHUS B KKAOH TOYKE MO KaXKIOW
dbopme) wnIM W3TMOAIONTMX MOMEHTOB, COOTBETCTBYIOIINX COOCTBEHHBIM BekTopaMm. [lomydeHHBIC
AHAIMTUYECKHA ¥ M3MEPEHHbIE COOCTBEHHBIE YacTOTH U ()OPMBI TPYOOTIPOBOJHON CHCTEMBI COMTOCTABIISIOTCS U
3aTeM C IMOMOIIBI0 BEKTOpa MOAATBHBIX HAIIPSKEHUH OMPEENII0TCS UCTHHHBIE HANIPSHKEHHS B TPYOOITPOBOIE.

s onpenenenusi cCOOCTBEHHBIX YaCTOT M MOJAIBHBIX TIEPEMEIIIEHUI cUCTeEMa JTOJIKHA OBITH OCHAIIICHA
0OJIBIIMM KOJMYECTBOM JIATYMKOB, KOTOPHIE MOTYT H3MEPSATh CKOPOCTh, IIEpEMEIlieHIe W YCKopeHue. Mecrta
YCTAHOBKM JATYMKOB JTOJDKHBI BBHIOMPATHCS KAK MOXKHO ONMKE K TOYKaM, BKJIIOUEHHBIM B PAcUETHYIO MOZETb
CUCTEMBI.

3anuch U3MEPEHUH T0JKHA OBITH TPOIOJKUTEILHOM.

OO0paboTka JaHHBIX TPU yCTAaHOBUBILEHCS BHOpalMHM IOJDKHA CBOJUTCSA K ITOJYYEHHIO aMIUTATYIIBI
nepeMenIeHUH 10 KaXI0i JOMUHUPYIOIEH opMe CUCTEMEL.

W3mepeHHple MoOAaJbHBIE TEPEMENICHUSI W COIMOCTaBICHHBIE C HUMH aHAJIUTHYECKHE JOJDKHBI
WCTIONB30BAThCS UL TIONYYEHUS TOYHOW OLIEHKH BHUOpOHANpsKeHWH (WM MOMEHTOB) B TPYOOIPOBOIHON
cucreme. llomydenHble HanPsOKEHUS HE JOJDKHBI MTPEBBIIIATH AOMYCKaeMbIX 3HAYSHUN [Ga]'

12.3.2.3.2. MeToa u3mMepeHus HANIPSKeHU I

Juia mpssMoro M3MepeHus HalpsDKEHWH PY YCTAaHOBUBIIEHCS W HEYCTAaHOBUBIICHCS BUOPAIIA MOYKHO
HCTIONTE30BATh TEH30JaTUHKH.

TpyOonpoBomHas cucreMa [OJDKHA OBITH OCHAIleHa JOCTaTOYHO OOJBIIUM  KOJIHYECTBOM
TEH30/IaTYMKOB B paliOHE TO4YEK, TJC TMOSABJICHHE MaKCHMaJbHBIX HANPsSHKEHUH Hauboyiee BEpOSATHO.
TeH30aTYMKH JOKHBI PACIIONaraTbCs Kak MOYKHO OJIFDKE K MecTaM KOHIICHTPAIUY HANPSKCHUN.

OKCINEPUMEHTAIBLHO MOTYyYEHHBIE HAMIPSKEHUS HE TOJKHBI MIPEBHIIATh TOMYCKAaeMBbIX 3HAYCHUI.

12.4. MeponpusiTusi N0 yCTPAHEHHIO BUOpaIIUU

Ecmu BuOpanust TpyOompoBoia MpeBBIIACT YPOBEHb, NpPU JallbHEWIIEH OIEHKE PEKOMEHyeTCs
BBISICHUTB, HAJI0 JIM TPEANPUHATh MEphI JJIs CHIDKEHUS BHOpannu. Bo3MoXHBIE KOPPEKTHPYIONIUE ACHCTBUS
BKJIIOYAIOT MICHTU(HUKALMIO U CHW)KEHHE WIN YCTPAaHEHUE BbI3bIBAIOIIEH BHOPALMIO HArPY3KH, OTCTPOHKY OT
PE30HAHCHBIX YacTOT IMOCPEICTBOM MOIMGMKALKK, W3MEHEHHS B PEXKHUME SKCIUIyaTaluW IJIsl YCTPaHEHUS
MIPUYHMH BUOPALMH WIH YCTAHOBKY AEMII(UPYIONINX YCTPOHUCTB.

[Tocne npoBeneHUs MEPONPHUATHII IO CHIDKEHUIO BUOpAlMi HEOOXOAMMBI MOBTOPHBIC U3MEPEHUS LIS
ornpeneneHus 3PPEeKTUBHOCTH MPOBEIECHHBIX MEPOIPUATHH.

Ecmu s cHmkenus: BuOpanmu TpeOyeTcsl BBEJACHUE NONMOJHHUTENBHBIX CBS3ed WM MoAM(UKALHS
CHCTEMBI, TO NIPU HEOOXOAMMOCTH pacyeT TpyOOIpOBOTHON CUCTEMBI JOJKEH OBITh MOBTOPEH C YYETOM 3THUX
HM3MEHEHUH.

MpunoxeHue
PekomeHgyemoe

IleTepMI/IHI/IPOBaHHbIe HaCTOThI BOBMYIICHUSA
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B xauecTBe JACTCPMUHHUPOBAHHBIX YaCTOT BOSMYIICHUA ITPUHUMAIOT!
1) OCHOBHYIO 4acTOTY BpalllcHUs BaJjia HAacoca:

(DZZ nn/60,

-1
rac n - 4yacToTa BpalllCHHA Bajla, MUH |
2) YacCcTOTy DJJICKTPOMArHMTHBIX CHJI, BBI3BAHHYIO HAJIMYHUEM I1a30B B CTATOPE U POTOPE IMPUBOIAHBIX
SHGKTPOHBHFaTQHefI HaCOCOB!:

0=2 an”/ 60,

TAC Z - YUCJIO ITa30B pOTOpa,
p

3) JacToTy TUAPOAUHAMHUYCCKUX CHJI, OIPCACTIAEMYIO KOJHMYCCTBOM JIOIIATOK Z pa60qer0 KoJIeca
Hacoca:

0=27zn/60.

*(1) IIpuBapka MIOCKOTO MPUBAPHOTO (IiaHIa K U3AeNuIo (TpyOa, COCYZ) OJHUM CBAapHBIM IIBOM He
JOIyCKaeTCs.
*(2) 3naveHuns TOIMUHBI MEMOpaHBI §, IPHHSATBI 110 OLBITHBIM JaHHBIM 110 "KpacHslit KOTETBIINK".
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