Hopmbl pacyeTa Ha NPOYHOCTbL CTaLMOHAPHbIX KOTNOB U TPyGoNpoBOAOB Napa u
ropsiuen Boabl
PL 10-249-98
(yTB. noctaHoBneHnem depepanibHOro ropHOro U NPOMbILLSIEHHOro HaA3opa
Poccum
oT 25 aBrycTa 1998 r. N 50)

Cpok BBegeHus B gencteme ¢ 1 ceHTabps 2001 r.

1. Obwume nonoxeHud

Hactoawme Hopmbl pacyeta Ha MPOYHOCTb CTAUMOHAPHbLIX KOTMIOB MU
TpybonpoBOAOB Mapa W ropsiyen BOAbl PACNpPOCTPAHAKTCSA Ha MNapoBble KOTSbl U
naponpoBodbl ¢ pabounm gasneHvem 6onee 0,07 MlMa n Ha BogoOrpenHbie KOTNbI U
TpybonpoBoabl ropsiyen Boabl ¢ Temnepatypon cebiwe 115°C:

Ha KOTJIbl C TOMKOW, KOTNbI-yTUIN3aTOPbl, SHEProTEXHONOrMYEeCKne KoTnbl 1 4p.;

Ha BCTPOEHHbIE N aBTOHOMHbIE NaponeperpesaTenn n 3KOHOMan3epsil;

Ha TpybonpoBoAbl Napa u ropaven Bogbl B npegenax Kotna, BKNYas OnyCcKHble
TpyObl, coeANHUTESbHbIE TPYDbI U CTOSAKM;

Ha Tpybonposoabl Napa u ropsyen Bogbl NOOOro HasHa4YeHUs;

Ha cocyfbl, MNOAKMNIOYEHHbIE K TPaKTy KoTfna (napooxnagutenu, cenapaTtopbl U
Ap.).

HonyckaeTca npUMeHeHne Hopm npu pacyeTte cocyaos
3HEepPromMaLlMHOCTPOEHNA N KOPNYCOB apMaTypbl TEMNOBbLIX 3NEKTPOCTaHLUMA N OPYTrnX
YCTaHOBOK.

HopMmbl He pacnpoCTpaHAKTCA Ha KOTfbl, TPybonpoBOAbl, BCTPOEHHbIE U
aBTOHOMHbIE MaponeperpesaTenn N 3KOHOMan3epbl, yCTaHaBIMBaeMble Ha MOPCKUX U
peYHbIX Ccyfdax W Ha Apyryx nnaByuYnx cpencrsax wnum obbekTtax MnoLBOAHOrO
NPUMEHEHUS, a TaKKe Ha NOABMXHOM COCTaBe KeNe3HOLOPOXKHOro, aBTOMOBUNLHOIO
N r'YCEHWYHOro TpaHcnopTa, U Ha KOTNbl C 3NeKTPUYeCKMm oborpesomM.

HopMmbl  OOSMMKHBI NPUMEHATLCS COBMECTHO C [lpaBunamm  ycTponcTBa WU
BGesonacHoOM aKcnnyataumm napoBbiXx U BogorpenHbix kotnos (MMK-93), MNMpasunamun
ycTponcTtea M GesonacHou akcnnyataumm TpybonpoBoAoB Mnapa M ropsiyen BoAbl
(MrT-94) wn TlpaBunamu ycTpouctBa U 6Ges3onacHoW akcnsyaTauMmM COCyAoB,
paboTatowmx nog gasnenvem (M6 10-115-96).

Ansa koTnos mn TpybonpoBOAOB, HaXo4ALWMXCSA B 3KcnnyaTauuu, B npouecce
MOHTaXa WM W3rOTOBMNEHUS WM OKOHYEHHbIX MPOEKTUPOBAHMEM [O BBeOEHUS
HacTosawmx Hopm, nepeodopmneHme pacyeToB Ha MPOYHOCTb B COOTBETCTBUU C
HOBbIMW HOpMamu He TpebyeTcA.

1.1. OcHOBHbIe YCNOBHbIe 0603HaYeHUA

1.1.1. B cdopmynax npuHATbl crnegyowme o0603HayYeHus, npencTaBreHHble B
Taon. 1.1.



Tabnuua 1.1

CumBon HasBaHue EanHnua
n3mepeHns
1 2 3
p PacuyeTHOEe naBnenne Mlla
p_h MpobHoe paBneHne MTlla
t PacyeTHas Temnepartypa CTEHKU °C
t a TemnepaTypa Hapy>XHON NOBEPXHOCTN AeTanu °C
[t] [onyctumasa Temnepatypa Hapy>XHON NOBEPXHOCTU °C
aertanv
[curma] HomuHanbHOe gonyckaeMoe HanpsikeHue npum MTlla
pacyeTHOM TemMnepaType CTEHKN
[curma]_h [onyckaemoe HanpsxeHue npu rmapaBanyeckom MTlla
NCNbITaAHUN
curma_BH; BpemeHHOe conpoTuBneHne meTtansa paspbiBy npu MTlla
curma_B pacyeTHon TemnepaTtype u npu 20°C
COOTBETCTBEHHO
curma_0,2/; YCnoBHbLIN npefesn Teky4yecty metanna npu MTlla
curma_0,2 ocTtaTtoyHon gedopmauum 0,2% npu pacyeTHOU
Temnepatype v npu 20°C cOOTBETCTBEHHO
curma_0,1/t YCnoBHbIN npefesn Teky4yecty metanna npu MTlla
ocTaTtoyHon gedopmauum 1% npu pacyeTHOM
Temneparype
curma_T/t [Mpenen Teky4ecTy Nnpu pacyeTHOM Temnepartype MTlla
curma_10(4)/t, YCnoBHbIN Npeaen AnutenbHOM NPOYHOCTU Npu MTlla
curma_10(5)/t, pacTsbkeHumn Ha pecypc 10(4), 10(5), 2 x 10(5) n 3 x
curma_2 x 10(5)/t, | 10(5) 4 cOOTBETCTBEHHO
curma_3 x 10(5)/t
curma_1/10(5)/t | YcnoBHbIM npegen nonsyyecty Npu pacTskeHun, MTlla
obycnosnuearowmn gedpopmaumto B 1% 3a 10(5) 4
S HomunHanbHas TonwmHa CTEHKMN geTanmn MM
s R PacueTHas TonwmHa CTeHKM getanmu MM
s t dakTnyeckaa TonwmHa CTeHKM getanm MM
C CymmapHas npmbaBka K pacyeTHOM ToSWwmHe MM
CTEHKMN
clc? [Mpon3BoaCcTBEHHAs M 3KCnnyaTaumoHHas nprubdasku MM
K pacyeTHOW TONWMHE CTEHKM COOTBETCTBEHHO

1.2. O6nactb NpUMeHeHus

1.2.1. MNpuBeneHHble B Hopmax meToabl pacyeTa Ha MPOYHOCTb NMPUMEHUMBI
npu cobnogeHnn crieayoLmx yCrnoBui:
KOHCTPYKUMSI, MaTepuanbl, U3roTOBMEHNE, KOHTPOSb, MOHTaX U PEMOHT KOTNa,




TpybonpoBoga wn ux pgetanen, paboTalwmx nNo4 AaBneHueM, YOOBNeTBOPAT
cooTBeTCTBYOLWMUM TpebosaHuam [Mpasun (MFK-93, MIFT-94, N6 10-115-96);

aKcnnyaTaumsa Kotna u TpybonpoBoga yaoBneTBopsieT TpeboBaHMsIM He HuXe
TpeboBaHUN npasun TEeXHNYECKOW aKcnnyartauumum, COrfiacoBaHHbIX C
NocroptexHags3opom Poccun (ganee - rocropTexHagsopom), Hanpumep [lpasun
TEXHMYECKOMN IKCMyaTaumm afeKTPUYECKNX CTaHumm n ceten';

NpY MOHTaXxe, 3KCnyaTtaumm n peMoHTe obecrneyeHo BbIMOMHEHNE NHCTPYKLMIA
N yKasaHuUn NpeanpusaTmusi-u3roToBUTeENs.

1.2.2. MNpwn pacyeTe getanen, KOHCTPYKUMSA KOTOPbIX, CNOCOObI N3roTOBNEHUS U
YCNoBMsl  SKCMflyaTauuMm  OTnMYarTCca  OT  OBLEenpuHATbIX,  YCTaHOBMEHHbIX
cooTBeTcTBYOW MMM [lpaBunammn, HEOGXOANMO BBOAUTb KOPPEKTUBbLI, YYMTbIBatoLLNE
0COBEHHOCTN U3rOTOBIEHUST U 3KcnnyaTauuun. [nsa getanen, nogBep>KeHHbIX YacTbiM
CMEeHaM Harpyskm wunum KonebaHuaM TemnepaTtypbl, AOSDKHbl  BbINOJSHATLCS
NOBEPOYHbIE pacyeTbl HAa ManoLMKIOBYH yCTanoCTb.

1.2.3. TllpoyHOCTb pMOeTanen, MeToAabl pacyeTa KoTopblix B Hopmax He
NPUBOAATCS, AOSMKHA ObITb NOATBEPXKAEHA N3rOTOBUTENEM B pe3ynbTaTe NpoBeaeHus
ucnblTaHMA  Mogenen  wnu  obpasuoB nmbo  pacyeTamMm Ha  NPOYHOCTD,
corfiacoBaHHbIMMN co cneumnannanpoBaHHbIMN Hay4YHO-MccnegoBaTeNlbCKUMM
opraHusaumamu. [lpu 3tom [JomkHO ObiTb obecneyeHo cobnaeHMe 3anacos
MPOYHOCTN HE MEHEE YCTaHOBIEHHbIX HAacToALWMMN Hopmamu.

1.2.4. MeToanka pacyeToB Ha MPOYHOCTb, nNpuBegeHHas B Hopwmax,
npegycmaTtpuBaeT BbINOSIHEHME pacyeToB B MpsiMOoM W oBpaTHoM nopsgke. [pu
NPSAMOM Mnopsigke pacyeToB onpenenseTca HoOMWHanNbHas UnNu AonyctMmasi TonwmHa
CTEHKM MO 3agaHHOMY WU MPUHATOMY pacyeTHOMY [AdaBneHuto, npu obpaTHoMm
nopsiake pacyeTa onpeaenseTcs BenuuMHa SOonycTUMOro AaBneHust no dhakTuyeckom
WNN HOMWHaNbHOW TonuwmHe cTeHkn. O6paTHbIM NOPAAOK pacyeTa MOXET ObITb
Ha3BaH KOHTPOSbHbIM pacyeToM. Bbibop nopsigka pacyeTta AOSKEH NPOM3BOAUTLCS
opraHu3aumnen, BbINOHAKLWEN pacyer.

B Hopmax He npuBogsTca nocrnegoBaTenbHOCTb M METOAMKA MOBEPOYHOro
pacyeTa, OCHOBHOM 3ajadent KOTOporo sABnseTcss obOCHOBaHME pacyYeTHOro pecypca
akcnnyaTtaumn. OgHako B NOBEPOYHOM pacyeTe LOSMKHbl UCMONb30BaTbCs 3HAYEHUs
HOMMHamNbHbIX AO0MYCKAEMbIX Hamnps>KeHWA W OCHOBHble pacyeTHble OopMynbl U
3aBMCUMOCTHU, NpMBeLeHHbIe B pa3genax 3, 4 gaHHbix Hopm.

1.3. PacyeTHOE paBneHune

1.3.1. MNop pacyeTHbIM OaBrneHeM p cnedyeT NnoHMMaThb M3bbITOYHOE AaBreHue
paboyel cpeabl, N0 KOTOPOMY MPOU3BOAUTCS PacyeT Ha NPOYHOCTb AAHHONM AeTanw.

PacuyeTHoe AaBrneHue OOMKHO NPUHMMATLCS KOHCTPYKTOPCKOM opraHusauunen B
Luensx obecrneyeHns pac4eTomMm Ha MPOYHOCTb, BbINOMHAEMbIM 3TOW OpraHu3aumen,
Ha[EeXHOCTN AeTanu B YCNOBUSIX UCMbITAHWUIA 1 3KCMnyaTaumu.

PacyeTHoe [faBneHue [OO/MKHO OblTb paBHO MakcMMarlbHOMY [aBrEeHMIo
paboyell cpenbl, BO3MOXHOMY AN AaHHOW AeTanu B HOpPMarbHbIX YCNOBUSAX
akcnnyatauun, wnu Gonblie ero. HeobxooMMOCTb MpPEBbLILWEHUS PACYETHOrO
AaBneHnss Hag paboynmm, a Takke pasMepbl 3TOM0  MNPEBbLIWEHUS  OOMKHbI



onpeaensaTbCs KOHCTPYKTOPCKOW opraHmnsaumen ¢ y4eToM OCOBEHHOCTU KOHCTPYKLUN
KOTna W ero Komnnekrauun (Hanpumep, npegoxpaHuTenbHbIMK — KranaHamu),
Ha3Ha4yeHWsa KOTNna u onbiTa SKCnnyaTaumMm Kotna gaHHoro tmna.

1.3.2. PacyeTHOe paBneHuve petanu KoTna p criegyet MpuHMMaTth paBHbIM
pacyeTHOMY [faBrieHuto paboden cpedbl Ha Bbixode W3 koTna (neperpesaTtens),
yBennm4YeHHOMY Ha MoTepro JaBreHus OT rmapaBfiMyeckoro ConpoTUBIIEHNA Ha yyYacTke
MeXay pacyeTHOM geTarnblo N BbIXo4oM paboden cpefbl U3 kotna. NoTeps aasneHus
OOJMKHa onpeaenaTbCda Npu MakcumaribHOM pacxoe cpenbl.

[ns anemeHTOB, 3anofHEHHbIX BOAOW, crnefyeT npubaBuTb rmgpoctaTnyeckoe
AasneHne crtonba BoOAbl, PaCMOSIOKEHHOrO0 Hag HWKHEW 4YacTbl pacyeTHOro
aneMeHTa.

[MgpocTtaTnyeckoe [faBfieHMEe M NOTEPU TMOPaBINYECKOro COMPOTUBIIEHUS
NPUHMMAKOTCA B pacyeT, ecinn nx cymma pasHa unum 6onee 3% pacyeTHOro gaBrieHus.

1.3.3. Pac4yeTHoe paBneHue paboyen cpefbl Ha BbIxo4e W3 KOTNa LOSMKHO
NPUHUMATLCA paBHbIM HOMMWHANbHOMY OaBfEeHU0 NMPY HOMWHAaNbLHOW TemnepaType u
Naponpou3BOANTESNIBHOCTN (MM HOMWUHASNIBHOM pacxode BOAbl AN BOOOrPENHOro
KOTNna), yBenMYEeHHOMY Ha MONOXUTESNIbHOE OTKITOHEHWE, BbI3BaHHOE perynmpoBaHnemM
BENTMYNHBI HOMUHANbLHOIO JAaBMNEHUs], eCiin 3TO OTKIMOHeHMe npesbiwaeT 3%.

1.3.4. PacyetHoe paBneHne B Tpybax nNOBEPXHOCTEM HarpeBa Wnu
TpybonpoBogax MNpPUHMMaETCA paBHbIM [aBreHuio paboyen cpedbl Ha Bxode B
paccynTbiBaeMbll naket wnu TpybonpoBoa (B COOTBETCTBYHOLWEM KOSfeKTope,
bapabaHe KoTna unmn nNosiocT! TeNO0OMEHHMKA).

1.3.5. PacyeTHoe faBrieHue B YyryHHbIX SKOHOMan3epax cnegyet onpenendTs B
cooTBeTcTBUM C N. 1.3.2; Npy 3TOM OHO AOSMKHO OblTb HE MEHEE PacyYeTHOro AaBfiEHUs
B KOTne, yBenuyeHHoro Ha 25%.

1.3.6. KpaTkoBpeMeHHOe TnoBbllleHNe OaBreHna nMnpu  MOSIHOM  OTKPbITUK
npenoxpaHnTenbHbIX KnanaHoB B pacyeTe [OOMYyCKaeTCA He YyduTbiBaTb, €Cniv npu
MakKcMMarbHOW MpPoOu3BOAUTESNIBHOCTU KOTNa OHO He npesBblwaet 10% paboyero
AasneHnsa. Ecnu aT1o ycnosue He cobnogaeTtcs, TO pacyeTHoe OaBrieHWe LOSMKHO
npyHUMaTbCcs paBHbiM 90% paBreHuna npu MOSIHOM OTKPbITUM MpeaoxXpaHUTenbHbIX
KrianaHos.

1.3.7. PacyeTHOe aaBneHve B TpybonpoBodax BOAbl MOCHEe HAacoOCOB LOSMKHO
npuHMMaTbca paBHbiM 90% MakcMmanbHOro gasrfieHus, co3gaBaeMoro Hacocamu npu
3aKpbITbIX 3a4BWXKaX.

1.3.8. Bo Bcex cnyyasax BenuymMHa pacyeTHOro gaBrieHus AormKHa NpUHMMaThCS
He meHee 0,2 Mrla.

1.4. PacyeTHasa Temnepartypa

1.4.1. MNop pacyeTHOM TeMnepaTypoir CTEHKU t crneayeT noHMMaTb TeMnepaTypy
mMeTanna, no KOTOPOW BblOMpaeTcsl BenuyMHa [OOMycKaeMoro HanpsikeHust Ans
paccuMTbIBAEMOW AeTanu KoTna unu Tpybonposoaa.

1.4.2. PacyeTHylo TemnepaTtypy CTEHKM AeTanen, He oborpeBaembliX ropsunmMm
rasamum MunM HaOeXHoO W30NUPOBaHHbLIX OT oborpeBa M3BHE, crieQyeT MNpUHUMAaTb
paBHONM TemnepaTtype copepxalleics B Hell pabodelr cpeabl 6e3 yyeTa AOMyCcKOB No



OTKITOHEHUIO TemnepaTypbl paboden cpedbl OT HOMUHANbLHOW, ycTaHoBMNEHHbIX TOCT
3619, NOCT 21563, TOCT 22530.

[deTanun cuuTaroTCcs HageXHO WU30NMpPOBaHHbIMUK, ecnu obecrneyeHbl yCnosus,
NPV KOTOPbIX MOBbILLIEHNE CpeaHEN TeMnepaTypbl CTEHKM OT TENSOBOCNPUATUA U3BHE
He Oyget npesblwaTtb 5°C.

[ns akpaHOB 3TO ycnosue cobnogaeTcs, ecnv rnpocBeT MexXay 3KpaHHbIMU
Tpybamun nnun mexay nnasHukamu Tpyd He npesbilaeT 3 MM.

1.4.3. 3a pac4yeTHyl TemnepaTypy CTEHKM oborpeBaembix geTanen cnepyet
npuHUMaThL cpefHeapupmMeTndeckoe 3HavyeHne TemrnepaTyp Hapy>XHOM U BHYTPEHHEN
MOBEPXHOCTU CTEHKM B Haumboriee Harpetom 4actm getanu, onpeaeneHHbIX
TENOTEXHUYECKUM pacyHeTOM U N3MEPEHUEM.

1.4.4. Pac4eTHyl0 TemnepaTypy CTeHKM HeoborpeBaemblx geTanen KoTroB U
TpybonpoBOo4OB crieayeT npuvHMMaTtb pPaBHOW TemnepaTtype cpedbl Ha Bxoge B
pacyeTHbIN 3rieMeHT (NpyM OTCYTCTBUW BHYTPU AeTann rperowmx TennoodMeHHUKOB
WM NpuM  pasMmeleHMn B Hen oxnaxgawwero TennoobMeHHMKa) wnv  paBHOM
TemnepaTtype cpefbl Ha Bbixoge M3 getann (Npu pasMeweHnn B Hen rperomx
TenroobMeHHNKOB).

1.4.5. Ecnn un3bbITOMHOE OaBneHune ropsaumnx rasoB npesbiwaeTr 0,1 MMla, 10
pacyeTHasi TemnepaTtypa CTeHKM oborpeBaemMblx AeTanen OOfmKHa NPUHMMAaTbLCS Mo
TEeNMOBOMY pacyeTy Wnu no SaHHbIM U3MEPEHUN TeMmnepaTtypbl.

1.4.6. PacyeTHyl0 TemnepaTypy CTEHKM OeTanen KOTnoB n TpybonpoBoAoB B
npegenax kotna cnegyet npuHMMmaTb He MeHee 250°C.

[onyckaeTcsa NpuHMMaTb pacyeTHYl TemnepaTypy CTeHKM HeoborpeBaembix
aetanen kotnoB wu TpybonposBogoB Hmke 250°C no cornacoBaHulo  CO
cneumanmanpoBaHHbIMU Hay4YHO-UCCIIe40BaTENTbCKUMU OpraHn3auusaMu.

1.5. TonwmHa CTeHKU N NnpnbaBKu

1.5.1. PacyeTHasa TOSLLMHA CTEHKN Sh, Bbl4MCIIeHHada no gopmyram pasgena 3
HacToAwmMx Hopm, pormkHa onpefenatbCca Mo 3ajaHHbIM - 3HAYEHUAM pPacyeTHOro
AaBMeHNs N HOMMUHANbHOIMO [OOMYCKAaeMOro HanpskeHnd ¢ yyeToMm ocrnabneHus
OTBEPCTUAMMU U (UNIN) CBAPHLIMN COEANHEHUSMM.

1.5.2. HomuHanbHasa TonwuHa CTEeHKM S OO0SMKHA NPUHUMAaTbCA MO pacyeTHOM
TOMLWMNHE CTEHKM C y4eToM nNpubaBoK, ykasaHHbIX B nn. 1.5.5 n 1.5.6, ¢ okpyrneHmem
Ao Gnmkanwero Oonbliero pasmepa, WMEKLWErocd B COpTaMeHTe  TONWMH
COOTBETCTBYOLWMNX nonydabpukaTos. [onyckaeTcsi OKpyrfieHNe B MEHbLUYH CTOPOHY
He 6onee 3% NPUHATON OKOHYATENbHO HOMUHANBHOW TOMLLUUHbLI CTEHKN.

1.5.3. [Jonyctumas TonwmMHa CTEHKM [S] AOMMKHA onpeaensaTbCsa Mo pacyeTHOW

TOMLWMNHE CTEHKN C Y4EeTOM 3KcnnyaTaumoHHOMW nprubasku @ , onpegensaemMon cornacHo
nn.1.55un 1.5.7.

1.5.4. daktnyeckasi ToOMLMHA CTEHKU St , NoJlydeHHad HenocpeaCTBEHHbIMU
n3amMmepeHnamm TOJNMWHUHbBI roToBOM getann npu onepauMoHHOM n (I/IJ'II/I)
SKCMyatauMoOHHOM KOHTpOJ1e, A0JIKHA ObITb HE MeHee ,EI,OI'IyCTI/IMOI;I TONWWNHBI CTEHKW.

TOYHOCTb M3MEPUTENBHOTO NPMBOPa, UCMONb3yeMOro Npu OnpeaeneHun > , crneayet



yu4uTbiBaTb, €CMN €ro NorpewHocTb npesbiwaeT 1%.
1.5.5. lNo HasHayeHnto npubaBKM K pacyeTHOW TOSWMHE CTEHKU cnepyet
nogpasnendrb:

Ha npunbasBky ! (npounsBoacTBeHHasa npubaska), KOMNEHCUPYIOLLYIO BO3MOXHOE
MOHWXEHNE TMPOYHOCTU [eTann B YCNOBUAX W3rOTOBMEHUA [[eTanu 3a cueT
MWHYCOBOIO OTKIMOHEHUs TOSMWMHbI CTeHKM nonydabpukata, TeXHONOrMYecKmnx
YTOHEHUW 1 Op.;

Ha npudasky @ (3kcnnyaTaumMoHHasa npubaska), KOMNEHCUPYIOLLYIO BO3MOXHOE
MNOHWXEHNE MPOYHOCTM AeTanu B YCOBUAX 3JKCNiyaTtaumm 3a CYeT BCeX BUOOB
BO3AENCTBUS: KOPPO3MU, MEXAHNUYECKOro M3Hoca (9po3nn) u ap.

YToHeHne B pesynbtate abpasmBHOro msHoca TpyO YYTEHO B MPUBOAUMbBIX

3Ha4YeHunAX l'lpI/I6aBKI/I @ TOJNbKO Tpun Bbl60pe CKOpPOCTWM Tra3oB, oOrpaHmn4nBaroLLnX

ype3MepHbIn  UN3HOC corflacHo "“TennoBoMy pacyeTy KOTefNbHbIX arperaTtos.
HopmatueHbIi MeToq" (ganee - "Tennoson pacyeT"). Npn Gonbliem nsHoce npmnbaska
Ha yTOHEeHMe 13-3a abpasnMBHOro M3HOCa OSMKHA NPUHUMATLCA cornacHo "TennoBomy
pacuety".

=G+ o

Cymma I'Ipl/l6aBOK C=G*¢ OOJ1KHa OblTb HE MEeHee MUHUMAanbHbIX 3Ha4YeHunn,
YKa3aHHbIX B pasgerne 3u OTHOCALUUXCA K paCHeTy KOHKPETHbIX ,u,eTanelh.

1.5.6. MNpounssoacTBeHHasda npubaeka ! cocToUT n3 npnbaskn,

KOMMNEHCUPYOLEN MUHYCOBOE OTKITOHEHME G , W TexHonormyeckom npubasku
inq:c‘u"‘c‘az_

3Ha4veHune l'lpI/I6aBKI/I G1 cnenyet onpegendrtb no rnpeesibHOMYy MUHYCOBOMY
OTKITOHEHUK TOJILLNHBI CTEHKW, YCTaHOBJIEHHOMY CTaHOapTaMn WUITN TEXHUYECKUMU

yCcJlioBUAMU Ha nonycba6p|/1|<aTb|; 3Ha4yeHne I'IpI/I6aBKI/I G2 OOJIXHO onpenendaTbCcsa
TEXHOMNOIMEN U3roTOBNEHUA OeTann u NMPUHNMaEeTCA No TEXHNYECKMM YCIoBUAM Ha
n3genue.

Ons NPAMbIX pr6 n obevaex, noaseprarvlnxcda Ha npeanpuaTtnn-m3rotoBuTese

MexaHun4yeckon obpaboTke, C“_O; Ans petanen, AeOopMUpOBaHME KOTOPbIX MNpu

M3roTOBINEHUN HEe NPUBOAMT K OCrabrneHnio CTEHKN 3aroTOBKM, G2=0
1.5.7. OkcnnyaTtaumoHHas npubaBka COCTOMT U3 MPUBaBOK, KOMMEHCUPYIOLLNX

MOHMKEHNE NPOYHOCTM MO NapoBOASAHON CTOPOHE @1 yco CTOPOHbI rasoB @2

3HaveHne npubaskn @1 Ansa Bcex oborpeBaeMbix U HeoborpeBaemblx geTanen
N3 ayCTEHUTHbIX CTanen, a Takke ons Tpy6 Hapy>XHbIM gnameTpoMm 32 MM N MeHee U3
yrnepoaucTon M TennoycToMdnmBOoW cTanen paBHO Hynt. [na ocTanbHbIX geTaneun
(Tpy© HapyXHbiM AnameTpom 6Gonee 32 MM, konnektopos, 6apabaHoB, haCOHHbIX
aetanen un  TpybonpoBOOOB M OPYIMX, W3rOTOBASIEMbIX W3  YrNepoaucTon u

5
TENoyCTOMYMBOW cTanen) 3HadeHue npubasBkm @1 Ha pacyeTHbIn pecypc 107
AOIMKHO onpenenstbca no tabn. 1.2.

5
Mpu pacuyetHom pecypce Gonee 10 y npuGasky 2! cnepyeT ysenuuntb
y YET y



5
y4eTOM cKopocTu koppo3uu; npu pecypce ao 2'10° 4y ponyckaetcss npuHumath
5
(Bripeab [0 YTOUYHEHUs) 3HAaYeHWe 3Toi NpubaBku Takol, kak npu pecypce 10 y.

5
Mpu pacuyeTHom pecypce meHee 107 4 npuGaeky @1 AonyckaeTcs NpUHMMaThb
YMEHbLLEHHOW NPONOopLMOHanbHO pecypcey.

G y
3HavyeHune npubaBkn 22 Ons HeoborpeBaeMmblX AeTanein paBHO HyIHo.

Tabnuua 1.2
NMpubaBka c 21, Mm
Pabouasa cpena Tpy6bl onameTpom OcTanbHble getanm
cBblile 32 00 76 MM
BKITHOUMUTENBHO

Bopa, naposogaHas CMECb, 0,5 1,0
HacCbILLEHHbIN nap
[NeperpeTtbin nap 0,3 0,5
Cpena CBEPXKPUTUYECKNX - 0,3
napamMmeTpoB

Mpumeyanune. [Ons rmMbGoB OMyCKHbIX, BOAOMNEPENYCKHbIX U HeoborpeBaemMbiX
Tpy6 Ons napoBoASIHOM CMECU M HaCbILEHHOMO Napa Hapy»XHbIM AnameTpom Gornee 76

MM npu paboyem gasreHun kotna oT 8 Ao 20 MMa cnenyet npuHMMaTh NpubaBky @1
oT 1 Ao 3 MM B 3aBUCUMOCTM OT OfMblTa 3KchfyaTauumn KkoTna gaHHoro tvuna; ans T1py6

HapyXHbIM AnameTpom 133 MM n Gonee ucrornb3oBaHWe NpubaBKu @1 menee 3 MM
[OMKHO ObITb COrnacoBaHO CO CrneunanmM3npoBaHHbIMU Hay4YHO-MCCNEeSOBaTENbCKUMM
opraHusaumsimu,

3HaveHune l'lpI/I6aBKI/I @2 an4d 060FpeBaeMbIX aeTtanen OOMmKHO NPUHNMATbCA B
3aBMCUMOCTUN OT TemMnepartypbl Hapy)KHOI;I noBepxHOCTn petann, Buaga TorJjinBa "

meTanna pgetanu. [na onpegeneHua npubasku @2 Temnepatypa HapyXHown
NOBEPXHOCTWN AeTanu AOoSKHa CpaBHMBATLCSA C AOMYCTUMON TeMnepaTypoun, 3Ha4YeHu s
KOTOpou npuBedeHbl B Tabn. 1.3. PacyeTHasa TemnepaTtypa HapyXHOW MOBEPXHOCTU
oborpeBaembIx feTarnen, ornpeaensemasi No TENIOBOMY pacyeTy C y4eTOM TensoBou
N rmgpaBfMyeckon HepaBHOMEPHOCTW, HO 6e3 y4vyeTa BPEMEHHOrO YyBENUYEHUS
HepaBHOMEPHOCTM oborpeBa, He [JOrkKHa MpeBbllWaTtb 3HAYEeHWn O0MNyCTUMOM
Temneparypsl [t].

Tabnuua 1.3

Hdonyctnmasa Temnepatypa Hapy>XHOW NOBEPXHOCTU C Y4ETOM NMPOAYKTOB
cropanums [t], °C



Mapka ctanu BbicokocepHUCTBI OCTOHCKMNEe OcTanbHble
€ U CEepHUCTbIe crnaHupl 3HepreTnyeckune
MasyTbl TOnnuea, Kpome
HOBbIX
10 450 400 450
20 500 450 500
12XM, 12MX, 15XM, 550 530 550
10CrMo0910 (xponown)
12X1IM®, 12X2MPCP 585 540 585
12X2Mdb 585 545 600
12X11B2M® 620 560 630
12X18H12T, 12X18H10T 610 610 640

Mpumeyanune. [donyctumas TemnepaTtypa Hapy>XHOW MOBEPXHOCTU 3KPaHHbIX
Tpy6 13 ctanu 12X1M®, pacnonoXeHHbIX B 30HE MaKCUMarnbHbIX TEMMOBLIX HArpy3oK

2 3 ( 2 )
Gonee 407 KBr/m  (330-10 K@t/\M" 1) oy oUraHuM CepHUCTBIX MasyToB He
AoIkHa npeBbiwaTh 545°C ¢ yyeToM 3anaca Ha MeXNPOMbIBOYHbIN Nepuos.

[ns HeoborpeBaembix y4yacTkoB Tpy6b 13 ctanm mapok 12X1M®, 12X2MPCP n
12X2M®b, coeguHsiowmx Tpybbl MOBEPXHOCTU HarpeBa W3 ayCTEHUTHOM CTann C
KOnnekTopamu 13 nermpoBaHHoOW ctanu, onyckaeTcsa Temnepartypa cTteHkn o 600°C.

5
3HayeHne npubaBku % ang pecypca 10 4 pomkHO npuHMMAaTBLCA
MUHUManbHbIM U3 YCNOBUNA:

npu TemnepaTtype Hapy>KHOW NOBEPXHOCTU ta<([t] _40) °C

G+6=05 MM:

Npu TemnepaType COrnacHo yCroBuio ([t] —40)°C<ta§[t]

G+e=10

Ansa oborpeBaemblx yrnepoauctblx Tpyb obuiero HasHadeHus (Hanpumep, w3

ctanu mapkm CT3) npnbaska @2 OOMKHa npuHMMaTbcd He meHee 0,4 MM He3aBUCUMO
OT TemnepaTtypbl CTEHKW, MAapKW CTann 1 KaTeropmm ka4yecTea.

Ona ctanu mapkn 12X18H12T npu CXuUraHMmM BbICOKOCEPHUCTLIX U CEPHUCTBIX
MasyToB M gna cranen mapok 12X1M®, 12X2MOCP n 12X2MOPE npu cxuraHum
3CTOHCKMX CllaHUueB [onycKkaeTca TemrnepaTypa HapyXHOW MOBEPXHOCTU geTaneun
Bbille JOMyCTUMOW, HO He Oornee 3Ha4yeHWn TemnepaTtypbl, YCTAHOBSIEHHbIX AnA
OCTasbHbIX 3HEPreTUYEeCcKUX TONMMB, NPU YCIIOBUM YBENUYEHNA 3HaAYeHUs npubaBkn

% ya 0,5 mm B nepBom cnyyae 1 Ha 0,3 MM BO BTOPOM Ha kaxgble 10°C noBbiweHns
TemnepaTypbl.



5
Ons pecypca akcnnyataumm menee 10 4 sHauenue npuBaskm B K
bakTMyecko  TOMWIMHE CTEHKU [OOoMnyckaeTcs MNPUHMMAaTth  NPONOPLIMOHANbHO

OTHOLLEHMIO JAHHOTO pecypca K pecypcy B 10° Y.

Mpw BbIGOpPE pacyeTHOW TemnepaTypbl HAPYXXHOW MOBEPXHOCTU TPYyO SKpaHOB
KOTNOB CBEPXKPUTUYECKMX MNapaMeTpoB CcreayeT Y4YuTblBaTb MOBLILIEHNE 3TON
TemnepaTypbl B TE4EHNE MEXNPOMbIBOYHOIO Nepuoaa.

[ns TpyO, HaxoAsWMXca B TEMNSIOM SILLMKE 3HEPreTMYecKoro KoTna, 3HayeHust

npubaBkn @2 AOJKHbI NpUHMMaTbCA paBHbiMM 0,5 3HadeHUsd, onpenendemoro Ans
oborpeBaembix TPy6 Npu TOM e pacyeTHOM TemnepaType Hapy>KHOM NOBEPXHOCTMW.
PacuyeTHas TemnepaTtypa CTEHOK Tpyb B Tensom Suwuke AoSHKHA NPUHUMATLCS
paBHOW TemnepaTtype paboyen cpedbl C Yy4eTOM HepaBHOMEPHOCTEN ee
pacnpeneneHus.
1.5.8. lpu BblMMCIEHUN N N3MEPEHUN TOSILUHBLI CTEHKM B [OOKYMeHTauuio
crnegyert 3anucbiBatb 3Ha4YeHue ¢ okpyrreHmem o 0,1 mm.

2. ﬂonycxaeM o€ HanpsaxeHue

2.1. MNog HOMMHanNbHLIM OOMycKaembiM HanpskeHnem [C] cnegyeT noHumaTtb
BENUYNHY HarnpsKeHUsl, UCNOSIb3yeMylo Ans onpefeneHns pacyeTHOW TONLWMHbI
CTEHKM JeTann wunv AonyCcTUMOro AaBrfieHUd Mo MPUHATBIM UCXOAHbIM AaHHbIM W
Mapke meTtanna.

lMprBeaeHHble B HacTosAWMX Hopmax gornyckaemble HanpsikKeHUs 1 ykasaHus rno
NX BbIDOPY NPMMEHMMbI NPU UCNOMb30BaHUS MeTasnsoB 1 nosnydgadbpukaTtoB, KOTOpble
paspeLueHbl [NpaBunamm rocroptexHagsopa.

YpoBeHb  pacyeTHbIX  XapakTepuUCTUK  WUCMNOSIb3yeMbIX  MeTansioB WU
nonydgabpukatoB AofmKeH OblTb NOATBEPXKAEH CTAaTUCTUYECKON 0OpaboTKOM AaHHbIX
NCMbITaHWI, NEPUOLNYECKMM KOHTPOMEM KayecTBa NpoayKUMKM He pexe 0gHOro pasa B
5 net n NONOXUTESbHbIM 3aKnyYeHnemM cneumanm3npoBaHHOM
Hay4HO-MUCCNneaoBaTeNbCKOM opraHnsaunmn B COOTBETCTBUMM C TpeboBaHusamu [Npasun
rocroptexHagsopa.

2.2. HoMuHanbHble [OMNyCKaemble HanpskeHWa ANs KaTaHOW WM KOBaHOW
cTanM MapoK, LWWPOKO MCNOoMb3yeMblx B KoTrnax u Tpybonposogax, cregyet
NpUHUMaTL no Tabn. 2.1-2.5.

[ns  NpoOMEXyTOYHbIX 3HA4YeHUW pecypca aIKcnfyaTauumn, YKasaHHbIX B
Tabnuuax, 3HavyeHne [OOMNycKaemMoro HanpsbkeHus paspellaetcs  onpenensitb
NMMHENHON UHTepnonaumen Grnmkanwmnx saHavyeHnn Mexay pecypcamm ¢ OKpyrfieHUeMm
Ao 0,5 Mla B MeHbLUyld CTOPOHY, €Cnu pasHuua Mexgy 3TUMKU 3HAYEeHUSAMU He
npesblwaetr 20% wux cpegHero 3HavyeHus. B ocTanbHbIX cnydYadax gofmKHO
NPUMEHATBCA "NnorapudmMmnyeckoe” MHTEPNONMpoBaHME. JKCTpanonduusi 3HadveHumn
AOMNyCcKaeMbIx HanpskeHun ansa  pecypca MeHee 10(4) He ponyckaetca 6e3
corfiacoBaHus co cneumanmn3npoBaHHbIMIN Hay4HO-MccneaoBaTeNbCKUMMU
opraHusaumsamMmu.

[lonyckaemble HanpsXeHust Ans ctanen WHOCTPAHHbIX MapoK, OOMYLLEHHbIX K
NPUMEHEHUIO "ocropTexHan3opom Poccun, AOMKHbI ycTaHaBnuBaTbCs



cneunanuanpoBaHHbIMU Hay4YHO-UCCNeaoBaTeNIbCKUMU  opraHusauuamMn. Ons cranm
2.1/4 Cr1Mo (10CrM0910 gnsa tpy6 no OWNH 17175 v gna nucta no ANH 17155) moryT
ObITb NCNOMb30BaHbl 3HAYEHUA LOMYyCKaeMbIX Hanps>XeHun, NpuBeaeHHble B Tabn. 2.6.

Tabnuua 2.1

HomuHanbHbIe Aonyckaemblie HanpsXXeHus [C | Ansa yrnepoaucTon u
MapraHLUOBUCTOMN CTaneu, He 3aBUCALLME OT pacyeTHOro pecypca, Mla

t, °C Mapka ctanu
Ct2kn | Ct3kn | C12¢n, | Ct3cn, | Ct4nc | C3lnc | 22K 14FrHMA | 16MHM,
Ct2nc | Ct3nc : 16M'HMA
Ct4cn
Ot 20 124 133 130 140 145 150 170 180 190
no 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 AonyckaemMblie HanpsXXeHus [C | Ansa yrnepoaucToun u

MapraHuoBucTtoun ctaneu, Mla




t, °C Mapka ctanm
08, 10, 12K | 15, 15K, 16K | 20, 20K, 18K
PacuyeTHbIN pecypc, 4
10(4) | 10(5) 2 X 3 X 10(4) | 10(5) 2 X 10(4) | 10(5) 2 X 3 X
10(5) 10(5) 10(5) 10(5) 10(5)
1 2 3 4 5 6 7 8 9 10 11 12
Ot 20 - 130 - - - 140 - - 147 - -
no 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 74 52 38 34
470 52 34 28 24 54 34 28 64 46 32 28




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




MpoponmxeHue Tadbn. 2.2

t, °C Mapka ctanu
16IC, 09Ir2C 10ra2Ci, 17rc, 17mic, 15IC
17ricy
PacueTHbIn pecypc, 4
10(4) | 10(5) 2 X 10(4) | 10(5) 2 X 10(4) | 10(5) 2 X
10(5) 10(5) 10(5)
1 2 3 4 5 6 7 8 9 10
Ot 20 - 170 - - 177 - - 185 -
£o 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
MpumMmeyaHus:

1. Bblwe 4yepTbl npuBeaeHbl 3HAYEeHUA HanmeeHwh, onpepgendemMmsbie Mo
npegerny Teky4ect B 3aBUCUMOCTU OT TemMnepaTtypbl.

4 5
2. 3HauYeHUsl AONyCKaeMbIX HANpsHKeHUN B koroHkax ans pecypca 10y 2-10

Y4, OTMEYEeHHble Bbillle YepTbl 3HAKOM -, NPUHNMAKTCA paBHbIMKU COOTBETCTBYHOLLUM

3Ha4YeHNAM B KOJIOHKE A4 pecypca 105 Y.

3. 3HaveHus A0MNyCKaeMbIX Hal'lpFI)KeHI/II;I, YKa3aHHble HWXe YepThl,
COOTBETCTBYHOT pa60Te 3JIEMEHTOB B YCJIOBUAX MOJIy4eCTU W onpepeneHbl Mno
npegeny ANUTENbHON NPOYHOCTU AJ14 COOTBETCTBYHOLLEro pecypca.

Tabnuua 2.3




HomuHanbHbIe Aonyckaemble HanpsXXeHus [C | AnNsa TensoycTon4YnBowm

ctanu, MMa
t, °C Mapka ctanu
12XM, 12MX | 15XM
Pac4yeTHbIM pecypc, 4
10(4) | 10(5) 2 X 3 x 10(4) | 10(5) 2 X 3 x
10(5) 10(5) 10(5) 10(5)
1 2 3 4 5 6 7 8 9
OT1 20 po - 147 - - - 153 - -
150
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

MpoponmxkeHue Tabn. 2.3




Mapka ctanm

12X1M® 12X2MPCP 15X1M10
PacueTHbIV pecypc, 4
10(4) | 10(5) 2 X 3 X 10(4) 10(5) 2 X 10(4) | 10(5) 2 X 3 X
10(5) 10(5) 10(5) 10(5) 10(5)
1 2 3 4 5 6 7 8 9 10 11 12
Ot 20 - 173 - - - 167 - - 192 - -
no 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




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




MpumeyaHnsa: 1. Bblwe 4epTbl NpUBEAEHbI 3HAYEHUSI  HAMPSIKEHUN,
onpeaensieMble Mo Npeaeny TeKy4ecTu B 3aBUCUMOCTU OT TeMnepaTypbl.

4 5
2. 3Ha4YeHusa gonyckaeMblX HanpsXXeHUM B KOFIOHKaxX Ansa pecypca 10 , 2-10°
5
3-10 Y4, OTMEYeHHble Bbille YepTbl 3Hakom "-", NpUHMUMAKTCA pPaBHbIMU

COOTBETCTBYHOLLNM 3HAa4YEeHNAM B KOJIOHKE OJ14 pecypca 105 Y.

3. 3HaveHus A0MNyCKaeMbIX Hal'lpFI)KeHI/II;I, YKa3aHHble HWXe YepThl,
COOTBETCTBYHOT pa60Te 3JIEMEHTOB B YCJIOBUAX MOJIy4eCTU W onpepeneHbl Mno
npegeny ANUTENbHON NPOYHOCTU AJ14 COOTBETCTBYHOLWLEro pecypca.

Tabnuua 2.4

HomuHanbHble gonycKkaemMble HanpshkeHUsA [C ] Ansa BbICOKOXPOMUCTOU U
aycteHUTHoM ctanen, Mla



Mapka ctanm

12X11B2M® 12X18H12T, 12X18H10T 09X14H19B2EP,
09X16H14B2EP,
10X16H16B2MEBEP
Pac4eTHbI pecypc, M
10(4) | 10(5) 2 X 10(4) | 10(5) 2 X 3 x 10(4) | 10(5) 2 X
10(5) 10(5) 10(5) 10(5)
1 2 3 4 5 6 7 8 9 10 11
Ot 20 - 195 - - 147 - - - 147 -
no 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 | 19, | 102
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 | 89 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 9% | 59 49
680 50 | 38 32 88 | 52 41
690 45 | 34 28 79 | 44 34
700 40 | 30 25 71 37 27




MpumeyaHnsa: 1. Bblwe 4epTbl NpUBEAEHbI 3HAYEHUSI  HAMPSIKEHUN,
onpeaensieMble Mo Npeaeny TeKy4ecTu B 3aBUCUMOCTU OT TeMnepaTypbl.

4 5
2. 3Ha4YeHusa gonyckaeMblX HanpsXeHUM B KOFIOHKax Ansa pecypca 10 , 2-10°
5
3-10 Y4, OTMEYeHHble Bbille YepTbl 3Hakom "-", NpUHMUMAKTCA pPaBHbIMU
5
COOTBETCTBYIOLLNM 3HAYEHNAM B KONOHKe AN pecypca 10"\,
3. 3HayeHus OonycKaemblX HamnpsbkeHWW, yKasaHHble HWXKe  4YepTbl,
COOTBETCTBYIOT paboTe 3MeMEHTOB B YCIOBUSIX MNOM3y4YecTM U onpeneneHbl no
npegeny AnuTenbHOW NPOYHOCTU A1 COOTBETCTBYHOLLEro pecypca.

Tabnuua 2.5
PekomeHagyemas

HomuHanbHble gonyckaemble HanpsbkeHua [C ] ana ctann 10X9M®b, Mlla

t, °C Pac4yeTHbIM pecypc, 4
10(4) 10(5) 2 x10(5)
1 2 3 4

OT1 20 go 150 - 167 -

250 - 160 -

300 - 157 -

350 - 154 -

400 - 151 -

450 - 148 -

410 - 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 5o*

610 62* 50*

620 60* 48*

630 57* 45*




640 55* 43*

650 52* 41*

anMe‘-laHMﬂZ 1. Bblwe YepTbl rnpuBedeHbl 3HaAa4YeHUA  OOrMyCKaeMbIX
HanmeeHwh, onpegendeMblx Mo npepgery TekydyeCcth B  3aBUCUMMOCTU  OT
TeMmnepartypsbl.

4 5
2. 3HauYeHUsl AONyCKaeMbIX HANpsHKeHUN B kornoHkax anst pecypca 10y 2-10

Y4, OTMEYEeHHble Bbillle YepTbl 3HAKOM -, NPUHNMAKTCA paBHbIMKU COOTBETCTBYHOLLUM

3HayYeHMsIM B KOMOHKe Ans pecypca 10° y.

3. 3HayeHuss [OoMycKaeMblX HamnpshKEeHW, YKasaHHble HWXKE  YepThl,
COOTBETCTBYIOT paboTe 3MNEeMEHTOB B YCMNOBUSIX MOM3y4ecT U OfnpeaeneHbl nNo
npeaeny AnNUTenbHOM NPOYHOCTU ANsi COOTBETCTBYIOLLErO pecypca.

4. 3HayeHMsi [ONyCKaeMblX HamMpsKeHWA CO  3HAKOM *  MONYyYeHbl
SKCTpanonsumMer ¢ MmanblX MO0 BpemMeHn 6a3 UCNbITaHUU W OONMXKHbl  OblTh
OTKOPPEKTUPOBAHbI C y4eToM TpeboBaHuin noapasgena 2.1.

Tabnuua 2.6

HomuHanbHble gonyckaemMble HanpsxeHua ansa ctanu 2 1/4 CrlMo

5
(10CrMo910) Ha pacyeTHbIN pecypc 107 4

t, °C [curmal , Mla t, °C [curmal , Mla
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. Ina ctanen Mapok, He npuBedeHHbiXx B Tabn. 2.1-2.4, u gnsa [pyrux
MeTansnoB, AONyLEeHHbIX K NpuMeHeHnto MocroptexHaasopomMm Poccumn, HOMUHanbHoe
Aonyckaemoe HanpsbkeHue crnefyeT MNpuHMMaTb  paBHbIM - HavMeHblUeMY U3
npuBegeHHbIX B Tabn. 2.7 3HayeHUW, TOMlyYeHHbIX B pe3ynbTate AeneHus
COOTBETCTBYIOLLLEN PAaCYETHON XapaKTEePUCTUKM NPOYHOCTU MeTanna npu pacTsXXeHun
Ha COOTBETCTBYIOLLNIA 3anac NPOYHOCTU MO JAaHHOW XapaKTepUCTUKe.

Mpw BLINONMHEHUN KOHTPOSIbHbIX pacyeToB AeTaren, U3roTOBMEHHbIX U3 cTanmn
12XM®, ponyckaeTcs  UCMONb30BaTb  3HAYeHUs  OOMyCKaemblX  HarnpshKeHun,
npuBeaeHHbIX B Tabn. 2.1-2.4. ana ctanu 12X1M®.

2.4. B kayecTBe pacyeTHbIX XapaKTepUCTUK MNPOYHOCTM MeTanna cnegyer
npUHUMAaTb:

BPEMEHHOE COMPOTUBIIEHWE NPU PaCTSHKEHUN OB



OT /1t Gp2/t G101/t .
)

npegest TeKy4vecTtun 17 yCJ'IOBHbII;I npeger Teky4ectu

St G105t C2.105t C3.10°0t .
)

yCJ'IOBHbII;I npenen ANUTENbLHOU NPO4YHOCTU

. O3 105/t
YCMOBHbIV Npeaern nonayyecTu .

(¢} Oy O
3HayeHust xapakTepuctuk °B, “T/t P02/t S PLOt cpnenveT mpuMHMMATL paBHLIMM

MUHUMAlTbHbIM 3Ha4Y€eHUAM, YCTaHOBJIEHHbIM B COOTBETCTBYHOLLMX CTaHOapTax WIn
TEXHUYECKUX yCNnoBUAX AnAa MeTarnna AaHHOU MapKHu.

C. . o, O, .5 O, .5 G, .
3HaueHnst xapakTepuctmk O/t 0t m2el0e oms- 10T, A0 openyer

nPpuHMMaTb pPaBHbIMKA CpedHUMM 3HaYeHUAM, YCTaHOBJIEHHbIM B COOTBETCTBYHOLUUX
CTaHOdapTax Ui TeEXHNYECKUX yCI1oBUAX OJ14 MeTallj1a AaHHOU MapKW.

Tabnuua 2.7

q)OpMyﬂbl Ana onpeapeneHnAa HOMMHarIbHOro gonyckaemoro Hanpsi>xkeHus

5
[C], He 3aBMCSAILLEro OT pacyeTHOro pecypca, Mnu Ans pacyeTHoro pecypca 10

Yy
Muarepaar . opyyna
YUUCDOTHCTAR B TENAGYETORY ITRAn CTam Ty Mose P s
. |24 B5T L3 LD
Fl
APTTEENTHASE LPUMLHAKEICBAL S, Sy T Temr Type
PO R 5 S - SN 1
Uyryi £ apaeiLlM CRdHTOM MW T Yoy
i = [2 % pocne omsmra R
OkoH4aHue Tabn. 2.7
1 u
YHyrear o NTACTHHYSATIM MPAfiiToM, KonkHi
UYTYH M PYITH C WHPOEHIHEIM IR TOM
npA &, < 12 % :
L]
FICHIIE DFEALH U s
I
1
DE3 OTHHFY s
_—— - e | M
1
0 T
MLk 1 MeaHER COMANE Ga o B Duaa Tt
157 24" 137 138

*(1) Ons yrnepogaucton uM TensIOyCTOMYMBOM CTanu MNOBbILEHHOW MPOYHOCTU

( c5>490 Mla »n MuHMManbHOe OTHOCUTENbHOE YANMHEHWE 9520 %) 3anac
NPOYHOCTM MO npeneny Tekyvyectu crnenyet yBenuyuutb Ha 0,025 Ha kaxabii NpoueHT
YMEHbLUEHNA OTHOCUTESIbHOIO yanuHeHnsa Hmxke 20%.

*(2) XapakTepucTMKM MNPOYHOCTM  OOMMKHbl — onpegenatbcss  6e3  yyeTta
TEPMUNYECKOrO U MEXaHUYECKOro YNnpoYyHeHUs. YCroBe HenpuMeHUMo ana getaneu, B



KOTOpbIX  HegonycTMma nnactudeckass gedopmaums  (donadupl,  LUNUMBbKK).
[lonyckaeTtca ucnosib3oBatb MUHMMArbHOE 3HA4YeHWe YCNOBHOro npegeria Tekyyectu
npu octatodHon gedopmaumm 0,2% c 3anacom 1,15.

*(3) Tlpm pacyete Ha wn3rMb [gonyckaemble HaNpPsHKEHUS MPUHUMAKOTCA
yMeHbLUeHHbIMN Ha 50%.

*(4) Ycnosue ncnonb3yeTcd, ecnv B CTaHgapTax Uin TEXHUYECKUX YCNOBUAX Ha

og CHIMa; g/t Opp5¢
MeTasnn OTCYTCTBYIOT rapaHTUpyeMble 3HaYeHns o, 0t .

OTKNOHEHUA XapaKTEPUCTUK B MEHbLLYK CTOPOHY AonyckakTcs He Boree yem
Ha 20% OT cpegHero 3Ha4YeHus.

Ot /1t Gp,2/t
[onyckaeTca ucnonb3oBaHue , BMecCTo <, ecnu B CTaHpaptax unu

(¢}
TEXHUYECKUX YCINOoBUAX Ha MeTallsl HOPMUPOBAHblI 3HAYeHUA T N OTCYTCTBYHOT

Gp,2/t
HOPMWPOBAaHHbIE 3Ha4YeHUdA )

YpoBeHb pacyeTHbIX XapaKkTepUCTuK NCNoSb3yeMblX MeTannos n
nonydgabpukatoB AofmKeH OblTb NOATBEPXKAEH CTAaTUCTUYECKON 0OpaboTKOM AaHHbIX
NUCNbITAHUNA, NEepUoaNYECKMM KOHTPONeM KayvecTBa MPOAYKUUM M NONOXUTENbHbLIM
3aKniyeHMemM cneumanmnanpoBaHHOW Hay4YHO-UccneaoBaTenbCKkon opraHusaumm B
cooTBeTCcTBUM C TpeboBaHusmu NpaBun rocroptexHagasopa.

2.5. [Ina cTtanbHbIX OTAMBOK HOMUHAarNbHOE AOoNycKkaeMoe HarnpsixkeHue cnegyet
NpUHUMAaTbL paBHbIM CriegyoLWnM BeNMYMHaM:

85% 3HayeHMM [OMNyCKaeMoro HanpshkeHus, onpeferieHHoro CcorfacHo
Tabn. 2.1-2.4 ona OAHOMMEHHOW MapKW KaTaHOW MM KOBaHOW cTanu, ecnn OTNUBKN
nogsepraroTca CNiowHOMY HepaspyLuarLlemMy KOHTPOIo;

75% OT yKasaHHbIX B Tabn. 2.1-2.4. 3Ha4yeHun, ecnn OTNIMBKU HE NoAaBeprarTcs
CNMOLHOMY Hepa3pyLuarLemMy KOHTPOTIO.

2.6. [Ina ctanbHbIX geTanen, paboTtalowmx B yCNoBUAX NOM3YHECTU NPU pasHbIX
32 pacyeTHbI pecypC pacyeTHbIX Temnepartypax, 3a [Aoryckaemoe paspellaeTcs

(¢)
NPUHUMATL HanpsikeHne ' - €, BbluMCNEHHOE Mo hopmMyIe

[G] 1

o= <
m
n
m
T [0]1
To [G]i
1
T T T o
rae 1, 2, .., " - ONUTEnNbHOCTb MEpPUOAdOB IKCNnyaTauuu aetanen c
TemnepaTypon CTEHKM COOTBETCTBEHHO tl, t2’ lh, Yy

[G]l ) [G]Z Y ey [G]n - HOMUWHAllbHblE AOONnyCKaeMble HalpdaxXeHna Ons



pacyeTHOro pecypca npu temrneparypax tl, t2, lh, MTlla;
n

To= Z‘L‘i

1 . y
- 00OLWWMIA pacyeTHbIN pecypc, Y;

M - NoKa3aTeslb CTENEeHN B YpaBHEHUN ANUTENBHON NPO4YHOCTKN CTalu.

Ons yrnepoauncTblX, HN3KONermpoBaHHbIX XpOMOMOJ'II/I6ﬂ,eHOBbIX n
XpOMOMOJ'IM6ﬂ,eHOBaHaﬂ,MeBbIX, a TakKXke ayCTeHUTHbIX ctaneu AOornycKaeTcd
NMPUHMMATb M = 8. I'Iepmonu SKCnnyataunmm npu pasHoM TeMnepartype CTEHKU

pekoMeHayeTca NpuHMMaThb No UHTepBanam Temnepatypbl 5 unm 10°C.

OnpepeneHne 3KBMBANEHTHbIX HaMNPsXXEeHWW No npuBEAEeHHOM YMPOLLEHHON
MeToAuKe pekoMeHOyeTCcs nNpuHMMaTb Ana uHTepsBana Temnepatyp He 6onee 30°C.
Mpn HeobxooMMOCTU onpedeneHns 3KBUBANEHTHbIX AOMYCKaeMblX HanpsXeHun onsa
nHTepBana Temnepatyp 6onee 30°C cnegyeT wucnonb3oBaTb cpegHee 3HayeHue
nokasaTesisi CTeneHn COornacHo gaHHbIM 3KCNepuMeHTanbHbIX UccnegoBaHnin ¢ 6asom

ncnoiTaHum He meHee 0,1 oT pecypca, HO He MeHee 10* Y.

2.7. Pac4yeTHble XapaKTepuCTUKM MPOYHOCTU U HOMWUHalNbHble OOrMycKkaemble
HanpsXXeHna  cnegyet  NpuUHUMAaTh  ONd pacyeTHbIX  TemMnepaTtyp  CTEHKM,
onpeneneHHbIX cornacHo n. 1.4.

2.8. [pn onpegeneHnn [OONYCTUMOM  BENUYUHbLI  NPOBHOro  AasBneHus
Aonyckaemoe HanpshkeHne AOSMKHO NPUHMMAaTbLCS cornacHo 1abn. 2.8.

Tabnuua 2.8

dopmMynbl ANA onpeaeneHna AoNyCKaeMoro HanpsiXKeH1Ms nNpu BbIMUCIIEHUN
npoo6Horo fgaBneHus

.  Martepwan 1 | Dopmyaa
VIIEpOIHCTAR, TEIIOYCTONTHEAA H AYCTEHNTHAS Suz
: L
CANE {KATAHAS M KOBAHAH) L1
CrainHbE T Fuz
a L&
e ] _
OTAHBKH H3 YYIVHR € 1TAPOBAIHEM rpahiToM Tp Doz
T
mpr 5, 2 12 75 R .
(YTTHBKH M2 UYITVHA C INAcTHHYATEIM Tpaditosd, #3 | Ca
KOBKOTO UYTYHA M UYTYHa ¢ WApouiHLM 1padmToM |} 3
npH &, < 12 %
A —
Menn 1 MeqHLEIC CILATE Gy , T
2.0° 11

* Ycnosue NCMorb3yeTcd, eClin B CTaHOapTax UM TeXHUYECKUX YCIoBUAX Ha



MeTann XxapakTepUCTUKM HOPMUPOBAHbI.

2.9.

pacyeTe CTallbHbIX pertaneu,

paboTalowmx nog

Hapy>XHbIM

AaBrfieHneM, [ornyckaemoe HanpsbkeHue AOSMKHO OblTb yMeHblueHo B 1,2 pasa no
CpaBHEHUIO CO CryyaeMm, Korga UCronb3ylTcs opMyribl pacyeTa No BHYTPEHHEMY
AasneHnto (Hanpumep, ansa gbiMorapHbix Tpy6).

Tabnuua 2.9

PekomeHayemas

HomuHanbHble gonyckaemMble HanpsxeHusa [C ] ana pacyeTHOro pecypca

4-10°
t, °C Mapka ctanm
20 12MX 15XM 12X1IM® 15X1IM1d

1 2 3 4 5 6
360 103 - - - -
380 83 - - - -
400 62 - - - -
410 57 - - - -
420 51 - - - -
430 45 - - - -
440 39 ; ] ; _
450 35 - - 138 -
460 30 123 125 125 150
470 25 104 115 115 125
480 21 85 08 103 110
490 - 75 82 92 100
500 - 63 68 83 92
510 - 48 58 76 84
520 - 37 46 66 75
530 - 31 35 59 67
540 - - 28 53 60
550 - - 20 48 54
560 - - - 43 49
570 - - - 38 44
580 - - - 34 40
590 - - - 30 36
600 - - - 27 32

3. MeToabl onpeaperneHnAa ToOJIWMNHbI CTEHKUN 3JNIeMeHTOB, pa60Tawu4Mx non
BHYTPEHHUM OaBJieHUem




3.3.1. B Hopmax npuHATbI YyCrioBHble 0003HaYeHud,

3.1. YcnoBHble 0603Ha4YeHus

npencrtaBsrieHHbIE B

Tabn. 3.1.
Tabnuua 3.1
CumBon Has3BaHue EanHnua
n3mepeHuna
1 2 3
D BHYTpeHHUN gnameTp pacyeTHOW geTtanu MM
D a HapyxHbI guameTp pacyeTHOW aeTtanu MM
D m CpeaHun gnameTp pacyeTHOW getanu MM
dou Pac4yeTHbIM KOOpPULUMEHT NPOYHOCTU -
du_d KoadbmuneHT npoYyHOCTM Npu ocrnabneHum -
OTBEPCTUSAMU
dun_c KoadhmuneHT npoYyHOCTM Npu ocrnabneHum -
OTBEPCTUSAMU C YHETOM YKpPENnSIeHUS
du_w KoadpbdpunumeHT npo4HoCcTM Npun ocrabneHmm ceapHbIMU -
coeNHEeHNAMMU
s O MwuHMManbHas pacyeTHasi ToNWuHa cTeHkn 6e3 MM
npubasok npu ¢m = 1,0
HenbTta [MpenenbHoe MUHYCOBOE OTKITOHEHME NO TONLWMHE %
CTEHKM getanu
d [nameTp oTBEPCTUS B pacyeTHOM geTanu MM
[p] Hdonyctumoe pabovee faBneHve MTlla
t m TemnepaTypa pabouyen cpeqpbl (4N9 HacbIWEHHOro napa °C
NPUHMMaETCHA NpPU pacH4EeTHOM [aBreHnn)
HenbTa t MpeBbiWweHne TemnepaTypbl paboyen cpeasl, °C
NnocTynarLen B KONMEKToOp N3 oTAerNbHbIX 3MEEBUKOB,
Had cpefHen ee TeMnepaTypou; 3TO NpeBblilleHne
CBA3aHO C PEXUMHbLIMU U rNapPOaNHAMUYECKNMN
yCNnoBusMn paboTbl KoTna
R Pagnyc KpnBn3Hbl OCY KPUBOITMHENHOIO KOJSIneKkTopa MM
curma [MpuBegeHHOE HanpsaXXeHne OT BHYTPEHHEro AaBreHuns MTlla
s_Ri(i=1, 2, | PacyeTHas TonuwmHa CTEHKM KOSleHa Ha BHELLHEWN, MM
3) BHYTPEHHEN U HENTPaNnbHOW CTOPOHE COOTBETCTBEHHO
D_a max, MakcumanbHbIN 1 MUHUMATbHBIN HAPYXXHbIM JuaMeTp MM
D amin CeyeHus KorneHa COOTBETCTBEHHO
a OBanbHOCTb NOMEPEYHOr0 CeYEeHNd KoneHa: %
D_a max- D_a min
Q= 2 - 100
D amax+ D amin
Ki(i=1,2, | TopoBbI KOIDULMEHT KOSeHa -

3)




Y_i(i=1, 2, |KoahbdpuuneHT bopmbl KoneHa -

3)
h BbicoTa BbINyKIOM YacTu 3nSIMNTUYECKOro Unmn MM
nosnycgepuyeckoro (nNonyLwapoBoro) AHuwa npm
HOMWHASTbHOM BHYTPEHHEM gMameTpe
h_a BbicoTa BbINyKioM YacTu nosiycepmnyeckoro gHuia npm MM
HOMWHASTbHOM Hapy>XHOM AnameTpe
I AnvHa uununHgpuyeckoro 6opTta BbIMyKIOro gHULLA UK MM
paccTosiHMe OT OCU CBAPHOro LWBa 40 NJSIOCKOro gHuwa
S i HomuHanbHasa TomnwmMHa NAOCKOro AHMLLA UITN KPbILLIKKA MM
(3arnyLuKkn) B NIOCKOMN YacTu
s_1R PacyeTHas TonwuHa nNaoCKoro AHULA NN KPbILWKA B MM
NJIOCKOW YacTn
S 2 TonwmHa NIocKoro gHva B MecTe KOSbLEBOM BbITOYKN MM
y nepexoga K UnMiMHapuy4eckon 4actum
s 3 TonwmHa KpbILWKK NO y4acTKy OEACTBUS YCUINUS OT MM
0onTOB (LWLNMNeEK)
D k PacyeTHbIM guamMeTp KpbILLKK MM
D b AnameTp OKpPY>XHOCTU LLEHTPOB BOSITOB KPbILLKM MM
D u CpeaHun gnameTp NPOKIagkn ynnoTHEHUS KPbILLKK MM
r BHYTpeHHUI paguyc 3akpyrineHus MM
n [nuHa B cBeTy bonbLUEro guameTpa oBasibHOM NIOCKON MM

KPbILLKAU UInn oonbLien CTOPOHbI B CBETY
NPAMOYTrorfibHOro gHuna Uin KpbILLKK

m [nvHa B CBETYy MeHbLlero gnameTpa oBarbHOW NI0CKOM MM
KPbILLKAU UInn MeEHbLUEN CTOPOHbI B CBETY
NPAMOYTrofibHOro gHuna 1Uin KpbILLKK

KoadppmumneHT, yunTbiBaroLLMn OTHOLLEHNE CTOPOH -
OBasnbHOW UITN NPSAMOYTONIbHOW KPbILLKW

KoadppnumneHT, xapakTepusyroLnmn TN KPbILLKK -

S <
A
3

KoadpmumneHT, xapakTepusyroLwmn Tun gHuuia -

KO KoadhdpunumeHT, yuntbiBarowmin ocrnabneHme gHuwa -
OTBEPCTUSAMU

Cymma d_i | Cymma gnameTpoB OTBEPCTUI UIN UX XOp4 B MM
AnamMmeTpanbHOM CEeYEHMM KPYrioro N0CKOro AHMLLA

3.2. Uunnnapuyeckne 6apabaHbl U KONNEKTOPbI

3.2.1. Pac4eT TONWMUHbI CTEHKUN

3.2.1.1. HomunHanbHas TonwmnHa cTeHkn obedvaek GapabaHa (kopriyca KoTtna)
NN UMNUHOPUYECKOM YacTW KOMfeKTopa AofkHa ObiTb HE MeHee onpeaeneHHon no

dopmyne



S=x+C

__ D

= 2do] +p

roe , €CJTN pacyeT BbINOJTHAETCA Mo Hapy>XHOMY AnaMeTpy, U

PRy

"~ 20|c] —
(P[ ] P , €CJTN pac4yeT BbINOJTHAETCA Mo BHYTPEHHEMY ANaMETPY.

dopmyrbl NpUrogHel Npyu cOBNIAEHUN CreayoLWnX YCNOBUN:
Ans 6apabaHoB M KOMMEKTOPOB, COAEpXKaLLMX BOAY, NAapOBOASHYIO CMECb UK
HacCbILLEHHbI nap:

s—c s—c
——<0,2 —=<0,3
D, D, :

nnm :

AN KONMNEKTOPOB, CoaepXalluux neperpeTbii nap:

S—C

——<0,25
D,

iolpy
IA
o

[na KpUBONMMHEWHBIX N TOPOBLIX KOSIIIEKTOPOB MpWU pacyeT TOMNWMHbI
CTEHKW O0MKeH Npon3BoauTbCs € y4eTom . 3.3.2.

3.2.1.2. PacueTHble Koa(pdumumeHTbl npoyHocTn P obeyaek OGapabaHoB w
UMIIMHOPUYECKON YacTM  KONMEKTOPOB C  OTBEPCTUAMM UM (Unn) CO  CBapHbIMU
coeuHeHnAMU criegyeT onpenensatb cornacHo pasgeny 4.

3.2.1.3. na GapabaHoB, W3roTOBNAAEMbIX W3 JINCTOB Pa3HOW TOSILLMHbLI W
coeguHsAeMbIX MPOAOSbHbIMUK LLBaMW MPU CTbIKOBKE JNTIUCTOB NO COBMNAagEeHU cpedHuXx
AVaMeTpoB, pacyeT TOMNWWHbI CTEHKU OOSDKEH NPOU3BOAUTLCA ONA KaX4oro nucrta C
y4eTOM MMEIOLLUNXCH B HEM ocriabneHun.

[Mpn CTbIKOBKE NUCTOB pa3HOW TOMLWMHBI MO BHYTPEHHEMY AMameTpy TpebyeTtcs
AOMOJSTHUTENIbHO TMPOBEPUTbL MECTHble HanpsXXeHNna B MecTe CTbika JINCTOB MO
MeToOMKe pacyeTa Ha MNpPOYHOCTb, COrflacoBaHHOM CO creuvanuavpoBaHHbIMU
Hay4HO-uccnegoBaTenbCKUMN opraHn3aumsamMu.,

3.2.1.4. CymmapHas npubaBka ¢ JOMKHa NPMHUMATLCA cornacHo pasgeny 1.

[Onsa obevyaek 6apabaHOB M KONNEKTOPOB, CBapuBaeMblX M3 NIMCTa, a Takxe
KOBaHbIX C nocnenywwen MexaHmyeckon obpaboTKon nNpuv HOMUHANLHOW TOMLWMHE

CTeHkn Gonee 20 MM aonyckaeTcsi NpMHUMaTb @170 Ecnn nanBonblee MUHYCOBO€

OTKIMOHEHMEe Mo TOMuWMHe nucTa npesbilaeT 3%, To B npubaske G1 crneayeT y4YecTb
3TO NpeBbILLEHNE.



[Ona  KonnekTtopos, npubaska G1

onpenensaTscs no dopmMyne

N3roToBrAemMbIX W”n3 OOJIXHa

Tpyo,

_ A A
17700 (l+ 100 )SQ

ecliinm Hen3eeCtHa HOMUHalIbHadA TOJWKMHA CTEHKN, N MO cbopmyne

_A
@1=700

€CI HOMWHarnbHas TOSLUMHA CTEHKU M3BECTHA U NpeaBapuTernbHO NPUHATA.
[nsa obevaek 6apabaHoOB 1 NPAMOSIMHENHbBIX KONMEKTOPOB G2=0 :

RID=5 5 auenve npmnbasku G2

[Ana  KPUBONMUHENHbIX KOSNEKTOPOB MNpw
AOJDKHO MPUHNMATBLCA Tak XKe, Kak AN KONeH.
032550 Mﬂa
n paboyem pasneHun 6onee 8 MIlla npubaska @1 AOIMKHa npegycmaTpusaTtb
BO3MOXHOCTb YyAaneHnss KOPPO3MOHHO-yCTanocTHbiX AedekToB ©e3 3aBapku; OHa
NPUHUMAETCA B 3aBMCUMMOCTM OT YCIIOBMM M OMbITa 3KCnfyaTaumm KoTna AaHHOro
T™™na, 4yTO AOJTKHO cornacoBblBaTbCS co cneumanmnanpoBaHHbIMU
Hay4YHO-MCCcnegoBaTENIbCKMMUN OpraHn3aunamm; 3HavyeHme npmbaBkn OOMKHO ObiTb He
meHee 5 wmm. [lpubaBka mMeHee 5 MM [JO/mKHa  COMnacoBbIBaTbCs  CO
cneumanua3npoBaHHbIMU Hay4YHO-UCCNEeA0BaTENbCKMMUN OpraHM3aunsamMu.

3.2.1.5. lNpwn BbIGOPE HOMMHANBHOM TOMLWMHBLI CTEHKM HEOBXO4MMO y4muTbIBaTb
cnepyiolulee:

HOMMHanNbHasa TonwMHa cTeHkn 6apabaHa nnu Konnektopa, M3roToBnseMbiX 13
nucta, pomkHa ObiTb He MeHee 6 MM,  gonyckaeTca  Ans KOTMOB
naponpon3BoOAUTENbHOCTLIO MeHee 1 T/4 npu paboyem gaeneHun He Gonee 0,5 Mla
NPUHUMAaTb HOMUHANbHYHO TOMLWMHY CTEHKN HE MeHee 4 MM;

HOMMHanNbHas TOMLMHA CTEHKN KOMNEeKTopa Npu U3roToBneHun n daktndeckas
TOMLWMHA CTEHKWN KOMJeKTopa npu aKcnnyataumm AoSkHbl O6biTb HE MEeHee 3Ha4YeHuH,
yKasaHHbIX B Tabn. 3.2, HO He MEHee 3HaAYEeHU, NOJTyYEHHbIX B pe3ynbTaTe pacyeToB
Ha NPOYHOCTb;

Ana obevaek 6GapabaHOB 13 CTann NOBbLILLEHHOW NMPOYHOCTU NpU

Tabnuua 3.2
S, MM D _a, mm
<51 <=70 <=90 <=108 > 108
[Mpw n3roToBneHum 2,5 3,0 4,0 4,5 5,0
[Mpw akcnnyaTtaumu 2,0 2,4 3,2 3,6 4,0

TONMWMHY CTEHOK 6apa6aHOB N KOJIJ1eKTOpPOB, K KOTOPbIM TMpPpUCOEOUHAIOTCA
pr6bl npn nomMmoLin passasibLOBKU, pekoMeHOyeTCA MNpuHnMMaTb HE MeEHee 16 mm;




NPUMEHEHNEe CTEHOK TONWMHON MeHee 13 MM He gonyckaeTcs;

ToNnuwMHa CTeHOK oborpeBaembix GapabaHoB M KomnnektopoB 6e3 umsonsaumm
AomkHa 6bITb He Bonee cnefytowen:

22 MM ans 6apabaHoB 1 10 MM Ans KONNEKTOPOB, PACNONOXEHHbIX B TOMKE;

30 mm anga 6apabaHoB 1 13 MM 451 KOMNSIEKTOPOB, PacnofiOXKEHHbIX B ra3oxogax
npu Temnepatype rasos He Bbiwe 900°C;

50 mm anga 6apabaHoB 1 20 MM NS KOMNSIEKTOPOB, PaCnofiOXKEHHbIX B ra3oxogax
npu Temnepatype rasos He Bbiwe 600°C.

YKasaHHble TOmMWKWHbI MOryT ObITb yBenu4yeHbl, ecnu 310 Byaet obocHoBaHO
COOTBETCTBYHOLWMMN pacyeTamu, COrfacoBaHHbIMM CO  Ccheunann3vpoBaHHbIMU
Hay4HO-uccneaoBaTeNnbCKUMN OpraHu3aumamMu, ¢ y4eToM MECTHbIX TemnepaTypHbIX
HanNpPs>XeHNN Ha BHYTPEHHEWN U HAPY>KHOW NMOBEPXHOCTH.

3.2.1.6. [Ana KONnektopoB, W3roToBAAeMblX W3 OLHOM WIIN HECKOSIbKUX
OecwoBHbIX TPyD, Ha KOHUAX MPSMbIX Y4aCTKOB, pacTadMBaeMbiX MNOA CTbIKOBYHO
CBapKky, AoryckaeTcs YTOHEHNEe CTEHKN 40 MUHUMAaNbHOW pacyeTHOWN TOSILLMHBI CTEHKN
npaMon Tpybbl, onpegensiemon no opmyre

__ D
¥ o] +p

PacctosiHme mexay BbIXOAOM pacTouvky (0OTOYKM) MoA CBapKy M KPOMKOWA
Gnuxanwero oTBepcTUs MO MPOAOSIbHOM OCK KOMMNEKTopa AOMKHO OblTb HE MeHee
Dh(s—c)
Ecnn ato ycnosue He cobniopaetcs (HO BbINOMHAKTCA TpeboBaHus

MpaBun rocropTexHan3opa Mo PacronoXeHWI OTBEPCTWI), TO BMeCTo P crieayer

NPUHATb R, KoadppmumneHT npoyHOCTH Pd B 3TOM crny4vae gonyckaeTcsa onpenenstb
cornacHo n. 4.3.3.10, rae nonHas nnowagb AOSMKHA NPUHMMATLCA Ha ONvHe, paBHOM
PacCTOAHUI0O MexXxy LEeHTpamMu OTBEepPCTUM MNpu OBYX OTBEPCTUAX C PacnofioXeHuem

o I/ S—C| +

CBapHOro coeanHeHna mexany HMMu, Win Ha annmHe, paBHOMU DT( ) 0,5d OoT oCH
OoTBEPCTUA MO HaripaBlieHNUO K OCWU CBaApHOro uwBa Tpun pacnosfoxXeHnn B6NM3N
CBapHOro coegnHeHmsa oaHoro oTBepCcTuA.

3.2.2. Jonyctumoe gaBneHue

3.2.2.1. Jonyctumoe paboyvee fasneHne B BapabaHax wn Konnektopax npu
KOHTPOSIbHbIX pacyeTax AOSHKHO ObiTb He Bonee 3Ha4YeHUKr, NONYYEHHbIX MO O4HOWN U3

criegyrowmx dopmyn:

[p] _ 2! S—C!(p c
D,~(s—¢]

€CJITN pacHeT BbIMNMOJIHAETCA NO HAPYXXHOMY ONaMeETPY,



Pl =2ty

€CJITN pacHeT BbIMNMOJIHAETCA NO BHYTPEHHEMY ONaMeETPY.

NMpumevanuna: 1. KoadpduumeHt npouHoctn @ cnepgyer npuHMmaTb B
cooTtBeTCcTBMM C . 3.2.1.2.
2. 3HadeHune npubaBkM C cneayeT NMpUHUMaTL B cooTBeTCcTBUM C N. 3.2.1.4, npwn

srow 414720015

3.2.2.2. Tlpn BbLINONMHEHUN KOHTPOSIbHbLIX pPacyeToB MO AdaHHbIM WU3MepeHUn

TOMNLWMHbI CTEHKM BMECTO S - C cregyeT NpUMEHSITb 7% Benuunmna > pomxwa
NPUHMMATBLCS PaBHOW HAaUMEHbLLEMY 3HAYEHUIO U3 YeTbIpeEX U3MEPEHUIN TOSLWMHBI MO
KOHUAaM ABYX B3aMMHO NeprneHauKkyssipHbIX JMaMeTpoB B OOHOM CEYEHUU NpU Yuche
NpoBepPSAEMbIX CEYEHUN HE MeHee OOHOro Ha Kaxable OBa MeTpa AnvHbl 6apabaHa
(konnektopa), HO He MeHee 4YeM B Tpex cedeHusax onga scero 6apabaHa (konnekropa).
3.2.2.3. BennunHa npobHOro gaBneHus nNpu rmgpasBinyeckoM WUCMbITaHUN He
OOMKHa npeBbllWaTtb 3Ha4YeHud, nonyyYeHHoro cornacHo nn. 3.2.2.1 v 3.2.2.2 npwu

3aMeHe JonycKaeMoro HanpseHus [G] Ha [G]h.

3.2.2.4. BenuunHa ponyckaemoro paboyero wunu npobHOro p[aeneHus B
OapabaHe nnu KONmekTope He AOSKHA NpPeBbiaTb COOTBETCTBEHHO paboyero mnm
NPOBHOro gaBreHns, AonyckaemMoro no ycrioBmMsiM NPOYHOCTU AN OCTanbHbIX AeTanemn
AaHHoro 6apabaHa nnu konnekTopa, B YaCTHOCTU AN AHWULL.

3.2.3. NNpuBeaeHHOe HanpsKeHue

3.2.3.1. TlpuBegeHHOe HanpsikeHne B OapabaHax WM KonnekTopax LOSMKHO
onpeaensaTbCsa No OAHOW U3 CriedyoLwwmx popmyn:

€CJITN pacHeT BbIMNMOJIHAETCA NO HAPYXXHOMY ANaMeETPY,

pD+(s—d)]

°= " 2¢(s—¢)

€CJITN pacHeT BbIMNMOJIHAETCA NO BHYTPEHHEMY ONaMeTpPY.
I"IpM BbIMOJTHEHNN KOHTPOJIbHbIX pacyeToB MO AaHHbIM MsmepeHvM TOJNMWHUHbBI



CTEHKM BMECTO S - C cregyeT NpUMeHdaTb STQ cornacHo n. 3.2.2.2.

3HauyeHus koadppuumeHToB npodHoctTn ? n npubaBkn c cnegyeT npuvHMMaTb
cornacHo nn. 3.2.1.2un 3.2.1.4 cOOTBETCTBEHHO.

3.2.4. PacyeTHas TemnepaTtypa CTEHKMU

3.2.4.1. PacyeTHyio TemnepaTypy CTeHkM GapabaHoB n oxnaxgarwmx TOMKy
CII0EBOr0 CXWUraHuUs naHernem wu3 yrnepogucton wunm TennoyCTOMYMBOWN CTanu,
coaepxawiux Body, NapoBOASHYK CMeCb WMW HacbIWeHHbIW nap, AoryckaeTcs
onpedenate 6e3 TennOoTEXHUYECKMX pacyeToB MO YMNPOLUEHHbIM dopmynam ans
cpegHen Temnepartypbl CTEHKU:

ans 6apabaHoB, BblHECEHHbBIX W3 rasoxoda, HaLeXHO WM30fIMPOBaHHbLIX WAN
3alWMLLEHHbIX APYrMM HageXHbIiM cnocobom oT oborpeBa U3BHE:

t=1,.

AN Heu30onupoBaHHbIX 6apabaHoB, pPacrONOXEHHbIX B  KOHBEKTMBHbIX
rasoxogax:
npu Temnepatype rasos He Bbiwe 600°C

t=t,+1,2s+10 °C:

npu Temnepatype rasoB 6onee 600°C, HO He Bbiwe 900°C

t= 1y +2,55+20 .
ANA HEen3onupoBaHHbIX GapabaHoB M oxna)galLwmx naHenemn, NoaABepPXXeHHbIX
nyyeuncnyckaHuio dakena unm ropsilero crnost Tonnmvea:

t=4n+45+30 o

3.2.4.2. PacueTtHyto TeMmnepaTtypy  CTEHKMU KONNEeKTOpPOB  3KpaHOB,
3KOHOMan3epoB W MeperpesaTenen [Jornyckaetcsa onpegenAtb Mo YNpoLweHHbIM
dopmynam:

Ans  HeoborpeBaembix  (BblHECEHHBIX M3  rasoxoga WM HageXHo
N30MNNPOBaAHHbLIX)  KONJIEKTOPOB 3KOHOMAan3epoB UM 3KPaAHOB U KONIEKTOPOB
HacCbILEHHOro napa KOTMOB C €CTEeCTBEHHOW U MPUHYAUTENbHOW UMpPKynaumen, a
Takke BXOOHbIX KONSIEKTOPOB 9KOHOMaM3epoB NPAMOTOYHbIX KOTSIOB

t=t, .

ANst  HeoborpeBaeMblX  KOMMEKTOPOB (3@  MCKIHOYEHMEM  BXOOHbIX)
3KOHOMaMn3epoB MNPSIMOTOYHBLIX KOTMOB W KOJIIEKTOPOB neperpesatene (Kpome



HacCbILWEeHHOro napa) KOTJ10B BCEX TUMNOB

t=t,+XAt .

Anst oborpeBaemblX KOMSIEKTOPOB U3 YrrepoamucTon 1 TeNSIOYyCTONYMBOM CTanu,
cofepxaliux Bogy, NnapoBOAsHYH0 CMECb UMK HacCbIWEHHbIN nap:
npu TemnepaTtype B rasoxofe He Bbiwe 600°C

t=ty+S+XAt+10 o .

npu Temnepatype B razoxoge ot 600 go 900°C

t= 25+ XAL+20 .

npu Temnepatype B rasoxoge Bbiwe 900°C

t=t+ 35+ XAL+30 6«

BennunHa t He gorkHa NPUHNMAaTbCA BblLLE pacquHoM TeMnepartypbl ra3os B
ce4vyeHnn rasoxoana, B KOTOPOM pacrnosioXXeH KOJJ1eEKTOP.

TemnepaTtypy cpenbl fn npu onpegeneHun pacyeTHOM TemnepaTypbl CTEHKU
ANS KONNeKTopoB 3KOHOMan3epoB (KpOMe BXOAHbIX), 3KPaHOB KOTIIOB C €CTECTBEHHON
N NPUHYOUTENbHOW UMPKYNAUMENn W KOMSIEKTOPOB HAaCbIWEHHOro napa cnegyet
npuHMMaTb paBHOW TeMnepaType HacbIWEeHHOro napa npu pacyeTHOM OaBfieHUU B
AaHHOM Kkonnektope. [na BXOOHbIX KOMMEKTOPOB 3KOHOMAaW3epoB KOTMOB C
€CTeCTBEHHON W MPUHYOUTENBbHON UMPKYNauuen Temnepatypa cpefbl OOoSKHa
NPUHMMAaTBLCS paBHOM TemnepaType BOAbl Ha BXo4e B 3KOHOMamsep (C ydYeTom
noaorpesa B napooxnaauTtene B criyvyae Bo3BpaTta BOAbl MOCIe napooxnagautend Ha
BXO4 B 3KOHOMaM3ep M CMeLleHud npu peumpkynsaumm Bofbl). Ona KonnekTtopos
3KOHOMan3epoB U NepPexoaHbIX 30H MPAMOTOYHbIX KOTMOB, a TaKKe ANA KONMeKTopoB
neperpesaTernen KOTNoB BCEX TUNOB OHA OOMMKHA NPUHUMAaTLCA paBHOW Temnepartype
cpeabl.

BenuunHa pasBepku Temnepatyp BO BKIIHOYEHHOM B KOMNEKTOP MNy4ke At
AOMMKHA NPUHUMATLCA MO TENnrioBOMY pacyeTy Unu no AaHHbIM UCMNbITAHUA, HO He
meHee 10°C. KoappmumeHT X, yumTbiBaOWMA NepemellrBaHne cpedbl 4O Bxoda B
KONJIEKTOP UNKN B HEM, OOMKEH NpUHUMaTbCA paBHbiM 0,5, 3a UCKITHOYEHMEM CllyYaeB,
Korga cpepa noABOOMTCA K Topuy KONnekrtopa; B 3TUX cnyyadax [ornyckaeTtcs
npuHUmMmaTh X = 0.

3.2.4.3. Ina oborpeBaeMbIX KOMNEKTOPOB U3 ayCTEHUTHOW cTanu pacyeTHas
TemrnepaTtypa CTEHKW OOfMKHA NPUHUMAaTbCA CpefHen U3 3HadYeHun Temnepartyp Ha
BHYTPEHHEN U HAapY>XHOW NMOBEPXHOCTSAX.

3.2.5. TpeboBaHMA K KOHCTPYKLUN



3.2.5.1. bapabaHbl M KOMMEKTOpbl, WMeKLWMne OTBEPCTUS,  AOSTKHbI
yOOBMNEeTBOPATb COOTBETCTBYHOLWMM TPebOBaHMAM K KOHCTPYKUWUW, W3IIOXEHHbIM B
pasgene 4.

3.2.5.2. B 6apabaHax, M3roTOBMEHHbIX M3 JIMCTOB CTanu pPasHOW TOSLLMHbI,
cpefHue nHnn obevaek JOMKHbI coBnagaTb.

Hdonyckaetca cosmewaTtb obevankm o
BblnonHaeTca ycnosue n. 3.2.1.3.

BHYTPEHHEMY OuameTpy, ecnu

3.3. Tpy6bl NnoBepxHOCTEN HarpeBa U TpybonpoBoaoB

3.3.1. PacueT TONWMHbI CTEHKN NMPAMbIX TPYO

3.3.1.1. HomMunHanbHas TomnwmMHa CTEHKN NpAMOn TpyObl MOBEPXHOCTU Harpesa
nnu TpybonpoBoga AomkHa ObITb HEe MeHee onpeaesieHHOn No opmyre

S=fR+C
o PO
2p4i0| +
e pufo] +p
dopmyna npurogHa npu cobnogeHnmn ycrnosus (s—c)/Da§O,25.
KoapmuneHT nNpoYHOCTM  NPOAOSNBLHOrO UM CAMpanbHOro  CBApHOro

coegunHeHund Pw OOJIXeH TNnpunHMMaTbCA B COOTBETCTBMUM C pa3nesioMm 4. Onsa

OecwoBHbIX TPYDO KO3(PPUUMEHT NPOYHOCTU Pw=10 . KoapdpuumeHT npoyHocTH
NnonepeYvHbIX CBapHbIX COEQMHEHU B pacyeTe Ha BHYTPeHHee [aBneHune yvntbiBaTb
He cnepyer.

3.3.1.2. BenununHa npubaBkn C [JOMMKHA MNPUHMMATLCA B COOTBETCTBUM C
n. 3.2.1.4.

3.3.1.3. HoMuHanbHasg TonwmHa CTeHKN Tpy6 Npu N3rotToBneHun n aktnyeckas
TONWMHA CTeHkM Tpyb npu akcnnyataumm OOSMKHbl OblTb HE MEHee 3HadYeHuw,
yKasaHHbIX B Tabn. 3.3, HO He MeHee 3Ha4YeHu, NOSTyYEHHbIX B pe3yrnbTaTe pacyeToB
Ha MPOYHOCTb.

Tabnuua 3.3
S, MM D_a, mm
< 38 <=51 <=70 | <=90 | <=108 | >108
[Mpw n3rotoBneHum 1,80 2,00 2,50 3,00 3,50 4,00
Mpwn akcnnyaTtaumm 1,45 1,60 2,00 2,40 2,80 3,20

HomunHanbHasa TonwuHa

cTeHok Tpy6, oborpeBaembix rasamu ¢ TemnepaTypoil




Bbile 900°C, pomxHa ObiTb He Bonee 8 MM, a nNpu HeENocpeaCcTBEHHOM BO34ENCTBUN
Ny4YncToro Tenna Tomnku - He bonee 6,5 mm.

HonyckaeTtca npumeHeHne oborpeBaemblx TPy6 ¢ 6onblUEN TOMWMHOWM CTEHKMW,
ecnu 310 6yaeT 060CHOBAHO COOTBETCTBYIOLWMMM pacyeTamu, COrfacoBaHHbIMU CO
cneunanuanpoBaHHbIMU  Hay4YHO-UCCIe4oBaTENIbCKUMU  OpraHu3aumsiMu, € y4eTom
MECTHbIX TEMNEPATYPHbIX HANPSXKEHUA HA BHYTPEHHEN N HApPY>XHOW MOBEPXHOCTW.

3.3.1.4. Ha koHuax npsMbIX y4dacTKOB 6eCLlOBHbIX Tpy6, pacTaunmBaembliX nog
CTbIKOBYIO CBapKy, [OMyCKaeTCs YTOHEeHME CTEHKM OO0 MWHUMarbHOW pacyeTHOWM
TOMNLWMHBI NpSAMON TPYObI, onpegensemMon no goopmyne

__ b
¥ o] +p

,D,OHyCKaeTCFI YMEHbLUEHNE TOJIWMHbI CTEHKUN B MECTE pPaCTOYKU MPAMbIX pr6

0,95
non cBapky Ao % npn ycnosun, 4To CyMmmMapHad ajnimHa pacTto4eHHOro yyacTtka rno
l'lpOJJ,OJ'IbHOI;I ocH pr6bl nocrne cBapkn He 6yp,eT npesbillaTe MEHbLLUYHO U3 BEJTUHUH!

5s nnn 0,50, )

3.3.2. Pac4yeT TONWMUHbI CTEHKU KOJIeEH 1 3MeeBUKOB

3.3.2.1. Pac4eTHasa ToSfilLUMHA CTEHKU HA BHELLUHEW, BHYTPEHHEN N HenTpanbHOW
CTOpoHax (yyacTkax) KoneHa v 3meeBMKa LOMMKHa ObITb HE MeHee orpeaerieHHon Nno

dopmyne

RIFEY 121, 2, 3),

PacyetHas TonwmHa CTEHKM nNpsAMON TpyObl R OOMMKHa onpegenaTbea
cornacHo n.3.3.1.1. [Ona y4acTka KorfneHa, rge npoAoSfibHbIM CBapHOW LUOB

OTCYTCTBYET, KOIPPULNEHT NPOYHOCTU CBAPHOIO LWBA (PW:l’O.

PacyeTbl Ha MPOYHOCTbL KOMEH MO MPUBELEHHON HWXE MeTOoOMKe HABNAKTCA
obsi3aTenbHbIMU MPU y4eTe UBMEHEHUS HanpaseHnsa OT NPSAMONMHENHOro 6onee Yyem
Ha 15°.

3.3.2.2. TopoBbI KO3IPMPULUMEHT ONA BHELWHEWN, BHYTPEHHEW U HeuTpasibHOMm
CTOPOH KOreHa A0SHKEeH onpeaensaTbCsd COOTBETCTBEHHO MO pOpMyfiam:

4R 41 4§_
K1: R K2: R_
4542 4= -
D, D, Ks=1

HenTpanbHasi cTopoHa KoneHa cocTaBnsaer Y4aCTOK KOJ1EeHa, pacrosioXXeHHbIN



nog yrrom 15° B o6a HanpaBreHnsa oT NPOAO0SIbHOrO CpeAHEero Ce4eHns KoneHa.

3.3.2.3. [ina koneH n3 yrnepogucTon, nerMpoBaHHOM M ayCTEHUTHOW cTanewu,
TemnepaTtypa CTEHKM KOTOpbiX He npesbiwaeT 350, 400, 450°C cOOTBETCTBEHHO,
3Ha4yeHna KoadpnuneHToB opMbl cneayeT onpeaensats no gopmyam:

_ I / a — I / a
Y1—0,12(1+ l+0’4aq) Y=Y, Y3—O,12(l+ 1+O’4a )

3.3.2.4. [ina koneH n3 yrnepogucTon, nerMpoBaHHOM N ayCTEHUTHOW CTanewu,
Temnepartypa kKotopbix Bbiwe 400, 450, 525°C cOOTBETCTBEHHO, 3HA4yeHus
KOa(ppuumeHTOB hopMbl criegyeT onpenenaTtb No popmynam:

_ I / a — I / a
Y1—0,4(l+ l+0’015aq) Y=Y, Y3—O,4(l+ l+0’015a )

3HauyeHua % n q gOMKHbI NpUHUMaTbLEA cornacHo n. 3.3.2.3 ¢ ydetom n. 3.3.2.6.
3.3.2.5. [1na KoneH, pacyeTHas TemrepaTypa KOTOpbiX 6ofnee ykasaHHOM B
Yi Yo Y3

n. 3.3.2.3, HO MeHee ykasaHHou B M. 3.3.2.4, KO3(PPULNEHTDI JOJTKHbI
onpenenaTbCa  JNUHEWHbIM UHTEPNONMPOBaHMEM B 3aBUCUMMOCTM OT 3Ha4YeHus
Temnepatypbl. [lpy 3TOM B KayecTBe OMOPHbIX BEMWYUH [OOSMKHbI MNPUHUMATLCA
3Ha4veHud KO9(ppunLMeHTOB, COOTBETCTBYIOLLME yKa3aHHbIM rPaHN4YHbIM
TemnepaTypam.

3.3.2.6. lpu BbINONHEHUN pacyeToB No popmynam, npmeedeHHsIM B nn. 3.3.2.3
n 3.3.2.4, [OMXKHbI BbINOMHATLCA Cneaytolne ycroBus:

\7
ecnv 3HadyeHus koadpdpuumeHtToB ' (i = 1, 2, 3) nonyyaroTca NoO pacyeTy MeHee
eaNHULbI, TO cregyeT NpuHUMaThb Yi=1 ;
€CI BbIYMCIIEHHOE 3HaYeHne ( NpeBbllaeT eanHuly, To crnegyeT npuHuMaTh g

= 1’
Y,
npu <003 3hyayenus koadppuumeHTOB opMbl ' U NONPaABOYHOrO
KoacbpuLMEHTa ¢ CriedyeT NPUHUMATL PaBHbIMU UX 3HadeHuo npu 4=0.03

Y=1 . <7
ponyckaeTca npuHumatb ans Tpy6 noBepxHOCTEN Harpesa, ecrnuv D,=76

<51
mm 1 ©=10 04 ecnn B ykasaHHoMm cryuae D=5 MM, TO AOMNyckaeTcs NpuHUMaTb
Y=0,95

3.3.2.7. HoMuHanbHyK TOSMIWLMHY CTEHKM KONeHa cregyer npuvHuUMaTh
HanbonbLllen U3 3HaAYEHWU, MOMNYYEHHbIX OM9 YKasaHHbIX Tpex y4yacTKOB KoneHa,



COrriacHo yCroButo F=RHC (i=1,2,23).

3HaveHne pacyeTHOM TOSNLIMHbLI  CTEHKM w cnegyet npuHUMaTb Mo
nn. 3.3.2.1-3.3.2.6.
[N CEeKTOPHbIX KOMeH, WU3roTOBMEHHbIX U3 BEeCLUOBHbIX TPyO, HOMUHAaNbHYO

- S>gptC
TONWMHY CTEHKK clneayeT Bbl6|/lpaTb Nno BHYTPEHHEN CTOPOHE KOJeHa, rae w .

Ecnu cekTopHoe KONEHO WU3roTOBMSIETCS M3 CBapHbIX Tpy6 u koadduumeHT

<1 .

NPOYHOCTM CBapPHOro LBa Pw , TO cnegyet NpoBepuTb 3Ha4YeHWe HOMUHASIbHOMN
TOMNLWMHbBI CTEHKWU MO Yy4acTKy pacrnonoXeHuUs CBapHOro LBa.

3.3.2.8. 3HayeHue npubaBkn C criegyet onpenendrtb cornacHo n. 3.3.1.2, a

npubasky G2 ANA  KaXOoW M3 ykasaHHblX B M. 3.3.2.2 Tpex CTOpPOH cnegyet
NpUHMMaTbL No TexHundyeckum ycnosuam (TY) Ha wusgenue, cornacoBaHHbIM CO
cneynanm3npoBaHHbIMWN Hay4YHO-UCCeaoBaTeIbCKUMWN OpraHn3aunsamu.

B cnyyae otcytctBud B TY Ha U3rotoBNeHWE KOMeH [AdaHHbIX Mo

TEXHOTOrMYECKOMY YTOHEHUIO CTEHKM KOSIeH npu onpegernieHnn npubasBku 9 nng
KONEeH, U3roToBNSEMbIX yKa3aHHbIMW LUMPOKO WM3BECTHbIMU cnocobamu, Heobxoanmo
y4yecTb cregytoulee:

ans mbos wn3 Tpyb, umsrotoBnaemMmblx Ha TpybornboyHom ob6opyaoBaHUM

MeToaoM HaMaTblBaHUA Ha CEeKTOop, anGaBKa G2 K R

ornpegenieHHon no popmynam:
Anst HeoborpeBaembix TPyO

AOMmKHa OblTb HE MeHee

Go=S 1 R
l+2§ |
ans Tpy6 noBepxHOCTElN Harpesa
Go=S 1 R
l+3E

Ond wWTamMnoBaHHbIX KOJ1EH, U3roToBJIAEMbIX B 3aKpbITbIX WTaMnax, winm Aand
rmboB, N3roTOBNSIEMbIX HA CTaHKaXx C HarpeesomM TOKaMu BbICOKOM 4acTOTbl U OCEBbLIM

nomxatmem, npmbaeka G2 R AOJKHa npuHuUmMmaTbesa B npegenax ot 0,05s oo 0,1s;
B 9TMX AByX cnyyasix (gna rmbos wu3 Tpyb, un3rotoBndemMblX Ha TpybornboyHom
obopyaoBaHUM METOOOM HamaTbiBaHUS Ha CEKTOp, M AN LWTAaMMNOBaHHbIX KOJEH)

npubaska %2 k w3

npon3BoOUNTCA,

paBHa HymMO, a pacyeT Mo BHYTPEeHHeN CTopoHe rmMba He

AN KOMEH, M3rOTOBMASIEMbIX Ha pOroo6pasHoM cepaeuHuke, npubaska 2



paBHa HyIHo;

NS CeKTOPHbIX KOoneH npubaska G2 paBHa HynHo;
ANS LWTAMMNOCBAPHbIX KONEH C pacrnofioXeHMeM ABYX MPOAOSbHbIX CBapHbIX

LUBOB MO BHYTPEHHEW M BHELUHEN CTOpPOHE KoneHa npubaska G  ® [0IMKHA

npuHuUmMmaTtbea B npegenax ot 0,05s go 0,1s ¢ yyeTtom Pw  ecnu ero 3HaueHne meHee
eanHUUbI;
ANA WTaMnocBapHbIX KOMeH C pacrnofnoXeHMeM nornepeyHoro CBapHoro Liea B

cepegvHe ONWHbI KoneHa npubaska G ¢ R paBHa Hynt, a npubaska G ¢ R
AOMKHa npuHuMmaTbeca B npegenax ot 0,05s pgo 0,1s; B 3TOM criyyae pacyeTr no
BHYTPEHHEN CTOPOHE KOrfieHa He MNpou3BOAMUTCS, TakK Kak Ha 3TOW CTOPOHE KOreHo

K
MMeeT yTOmLEeHNE CTEHKM Bonee 3HaunTenNbHOE, YeM BenuynHa koadduumeHTa 2.

Ecnu onpepeneHne npubasku G2 NpoOM3BOAUTCS, KOrga OKOHYaTeSIbHO He
BblOpaHa HOMMHarbHasi TOMWMHA CTEHKM KOoneHa, TO cnegyeTr 3ajaTtbCsa  ee
3HayeHneM, HanpuMmep, paBHbIM 3HAYEHUIO HOMMUHAINBbHOW TOMLWMHBI CTEHKU MPSAMOWN
Tpybbl cornacHo nn. 3.3.1.1-3.3.1.3, ¢ nocneaytowen NpoBepKoOn Mo OKOHYaTENbHO
BblIOpAHHOMY 3HAYEHUIO HOMUHANBLHOW TOMLLUMHBI CTEHKWN KOSIeHa.

3.3.2.9. [Honyctmmasa TonwmHa CTEHKM [S] p[omkHa ObiTb He  MeHee
onpeageneHHon no doopmMmynam:

ANS KOmneH ] TRTe

ANs NpsiMbIX TPYO ] “RTe

Mpn onpepeneHun [s] B ycnoBuAX 3Kcnnyataumm 3HadveHue npubaBku CZ,

onpegerndemMmoe corfiacHo pasgeny 1, AOorMnyckaeTcd yMEeHbLUUTb nponopunoHalbHO
nnaHnpyemomy pecypcy OJ3Kcrityatauumn O[O 3aMeHbl getarnn unm o odepenHoro
KOHTPOJ1A TONLWWHbI CTEHKW.

[lna  TOHKOCTEHHbIX KOJieH naponpoBoaos, pr6OHpOBOD,OB N HapyXHbIX

nepenyckHbiXx Tpyb6 anametpom 6onee 200 MM npwu a=0,03 npnbaeky @ cnepyert
npyuHMMaTb B npegenax ot 1 go 3 MM B 3aBMCMMOCTM OT OfblTa 3KCniyaTauuu.
MpumeHeHne npubaBkm MeHee 3 MM Ans TpydO HapyxHbim gnameTtpom 500 MM u
bonee AOIMKHO ObITb cormnacoBaHo co cneumann3vMpoBaHHbIMU
Hay4YHO-MccnegoBaTenbCKUMU OpraHn3aunsamu.

3.3.3. Jonyctumoe aaBneHue

3.3.3.1. Jonyctumoe paboyvee AasrieHWe B KoreHax Tpyb KOTNOB U B MPAMbIX
Tpybax TpybornpoBoaoB crnefyeTt onpenenaTts no gopmyne




[Mpn BbLINONMHEHUM KOHTPOJSIbHbLIX PacyeToB MO AaHHbIM U3MEPEHUN TOSILLUMHBI
CTEHKM BMECTO S - C cnefyeT NpUMMeHATb 7@
KoadppmumneHT npoyHoCTH Pw cnegyeT NpuHMMaThL cornacHo pasgeny 1.

KoapdumumeHThl Ki n Y cnegyet onpegenaTtb cornacHo nn. 3.3.2.2-3.3.2.6.
Pacuyer no npuBegeHHbIM dopmynamMm criegyeT npousBoAuUTb AONnA  BCeX
XapaKTepHbIX y4yacTkoB koneHa (i = 1, 2, 3). 3HayeHue npubasku C cnegyet

npuHuMatb cornacHo nn. 3.2.1.4 u 3.3.2.8. [lpn 3tom npudaska ! AOMKHa
onpeaensTbCs N0 HOMUHASTbHOW TOSLWMHE CTEHKM.
B kayectBe gonyctMmMoro gasfieHUs OOSHKHO MPUHUMATbLCA MWHUMaribHOe U3

Bbl4MCNEHHbIX 3HAa4YeHun. [na npsamblx Tpyo K‘_Yi_l.

3.3.3.2. Tlpy BbINOSIHEHMN KOHTPOSbHLIX pacyeToB QaKkTu4yeckaa TOoSILMHA
CTEHKM ANs NpsMbIX TPyO OOMKHa onpedenatbcs cornacHo n. 3.2.2.2; Ans Kone
crnegyeT BbIABUTb HaMMEHbLUee 3Ha4yeHue TOMWMHbI CTEHKN B KaXOOM XapaKTepHOM
yyacTKe KOneHa, T.e. Ha BHeLHeW, BHYTPEHHEN CTOPOHE W MO HeUTparbHOW NUHUN.
MamepeHus cnegyeT Npou3BOAUTbL HE MeHee 4eM B Tpex MonepeyHbIX CevYeHUusx
KoneHa, 0gHO U3 KOTOPbIX OOSMKHO AenUTb KOJSIEHO Ha ABE paBHble 4acTW;, Ha KaXaom
N3 y4aCTKOB crieyeT Npou3BoauUTb U3MEPEHNA HE MEHEE YeM B YeTbIpeX TOYKaX.

3.3.3.3. BennunHa npobHoro gasneHna npu ruapaBnmyeckomM UCMbITaHUN KOMeH
N nNpaAMbIX TPyd KOTNMOB M TpybONpoOBOAOB He [OSPKHa MpeBbiwaTb 3Ha4YeHud,

nonyyeHHoro cornacHo n. 3.3.3.1 npu 3amMeHe [OOonycKkaemoro HanpsXxeHus [G] Ha
[G]h

3.3.3.4. BennunHa gonyctumoro paboyero unm npobHoro gasneHna B Tpybe
unu TpybonpoBode [OOMMKHA MNPUHUMATBCS pPaBHOM  MUHMMANIbHOMY  3HA4YeHuIo
COOTBETCTBEHHO paboyero 1 NpobHOro AaBrfieHNd, NOyYeHHOro Ans NPsiMoro yyYacTtka
TPYObl NN paccMaTpMBaEMbIX YHACTKOB KaXoro U3 UMeRLLUXCHA KOSEH.

3.3.4. PacuyeTHas TemnepaTtypa CTEHKMU

3.3.4.1. PacyeTHas TemnepaTypa CTeHKM Tpyb noBepxHOCTEN HarpeBa KOTOB
BCEX CUCTEM [OSDKHA onpefenatbcd Mo HOpMaTMBHbIM MeTogaM TensioBoro u
rmopaBnuyeckoro pacyetoB KoTnos. [lpy 3TOM  [OMKHbl ObITb  PacCMOTPEHBI
pasnuyHble y4yacTKM nakeTa, UMelolue Kak HauBbICLLYI TemnepaTypy napa, Tak u
HanbonNbLUYH TEMNSIOBYHD HarpysKy, a Takke y4yacTKu, KOHCTPYKTUBHblE OCOBEHHOCTU
KOTOpbIX MOryT 06ycrnoBuTb Hanboree BbICOKYIO TemnepaTypy CTeHkW. [pn ycTaHoBKe
3a nakeTtom, ONs KOTOPOro ornpepensdeTcsa TemnepaTtypa CTeHKU, napooxnagutens
cnegyet BBeCTM nNpubaBKy K pacyeTHOM TemnepaTtype cpenbl, Y4YMTbIBAKOLLYHO
BO3MOXHO€E MOBbILLEHNE (DaKTUYECKOro TEnSIOBOCMPUATUA MakeTa Had pacyeTHbIM.
BennuvHa npubaBku [JorkHa BbIOMPATbCA  KOHCTPYKTOPCKOW OpraHu3auvMen B
npegenax ot 0 go 10°C.

3.3.4.2. [JonyckaeTcs onpegeneHne pacyeTHOW TemnepaTypbl CTEHKM Tpy6
NOBEPXHOCTEW HarpeBa No yrnpoLweHHbIM popmynam:



ANsi BEpTUKanbHbIX U criaboHaknoHHbIX (4o 30° OT BepTuKanu) KoTemnbHbIX TPyO
KOTNOB C €CTECTBEHHOW U MPUHYAUTENBHOW LUMpPKynsiuMen npn pabovyem gaBneHnn He
bonee 16 Mla n npu MakcumarnbHbIX yAENbHbIX TEMNOBOCMPUATUSX MOBEPXHOCTM

2 3 2
Harpesa no Hapy»Hon NoOBEPXHOCTN Tpy6 Unax <407 xBr/m (390-10 KK&H/(M "1))

t:tm+60 OC;
Ans Tpyb KOHBEKTMBHLIX MeperpeBaTenien KOTnoB ¢ paboynm paBneHuem He
bonee 2,5 MlMa n Temnepatypon napa He Bbiwe 425°C npu MakcuManbHbIX YaenbHbIX

2 3 2
3HAYEHUAX TENNOBOCNPUSATUSA Uax=70  xBr/m (60-10 KK&H/(M ),

1=t +70 0.
an4d pr6 y4acCTKOB MepBUYHbIX neperpeBaTenePl, pacrnoJioXKeHHbIX B 30HE

Temnepartyp ra3oB MeHee 650°C, He3aBMCcUMO OT paboyero gasrieHust KOTNoB (ecnu
KO3 PMUMEHT rnapaBnmyeckon passepkn He meHee 0,95)

t:l‘m+500C;
ONs 3KOHOMaW3epoB HEKUNAWEro Turna KOT/IOB C  €CTEeCTBEHHOW W
NPUHYAUTENBHOW UMpKynaumen

t=t,+30 °C.

OnA KOHBEKTUBHbIX SKOHOMaI;I3ep08 NPAMOTOYHbIX KOT/10B

t=t,+40 °C:

TemnepaTtypy cpeabl crieqyeTt NpuHMMaTh paBHOW onpeaerieHHON U3 TensioBoro
pacdeTa Temnepartype Ha BbiXxo4e M3 rnakeTta npyv HOMUHaNbHOW NPOU3BOOUTENLHOCTH
KoTna.

3.3.4.3. [Ina HeoborpeBaeMblix TpyO pacyeTHyt TemnepaTypy CTEHKW cnegyeT
NPUHMMaTb paBHOW TeMmnepaTtype cpeabl Ha Bxoae B TpyOy.

[Ana HeoborpeBaeMblx napannenbHO BKIKYEHHbIX TPY6 (konnyecTso Tpyb aBe u
bonee) yunTbiBaeMylo pasBepKy TemnepaTyp Ha Bxode crnegyeTt NpuHUMaTtb Tak Xe,
KaK ans Konnektopos (cMm. M. 3.2.4.2).

3.3.4.4. PacyeTHyl0 TemnepaTtypy CTeHKM Tpyb mMoBepxHOCTEN Harpesa
napoBoAsiHbIX TENSTI00OMEHHNKOB (Mapooxnagutenen n ap.) cnegyet npuHMMaTh:

AN oxnagutenen, pacrnonoXeHHbIX B KOMJIEKTopax HacbIWweHHOro mnapa,
paBHOM TeMnepaTtype HacbILeHUs,

Ang oxnaguteneun, pasMelleHHbIX B KOmMSieKTopax neperpetoro napa, paBHOW
Temnepartype rneperpeToro napa B AaHHOM KOISEeKTope;

ANa oxnaguTernen, pacnonoXeHHbIX B BOOAHOM npoctpaHcTBe 6apabaHa koTna,



a Takke Ans TennoobMEeHHNKOB OBYXKOHTYPHbIX KOTSIOB paBHOW TemnepaTtype bonee
ropsiyen cpefbl, onpegeneHHon no TenoBoMy pacyery.

3.3.4.5. PacyeTHylo TemnepaTtypy CTeHKM Tpyb mMoOBepxHOCTEN Harpesa
NapoBOASHbBIX M ra3onapoBbiX TEMSIO0OMEHHUKOB criegyeT onpeaenaTts rno obuen
MeToAuKe TeNSI0BOro pacyera.

3.3.5. NpuBegeHHOE HanpsHkeHue

3.5.1. lNpuBegeHHoe HanpsikeHue OT [AEeWCTBUS BHYTPEHHEro [AaBfeHus B
koreHax Tpyb 1 B NpsiMbIX TpyGax KOTMOB 1 TpyOGONpoBOAOB crieayeT onpeaensTb no
OZHON U3 crneayowmx hopmyi:

MO HOMMHANbLHOWN TOMLWMWHE CTEHKM

_ Y,
o= b [p_s=c|K¥
2pw KY | s—c

No pakTU4YeCKon TONWMHE CTEHKMN

=P D $$—6 | K
Pw KY, |s—6

[na koneH cnenyet npuHMMaThb HanbonbLwee n3 MNOJTY4YEeHHbIX TpeX 3Ha4YeHumn

Ki Y
3HayeHus BENMNYMH (pW, ', ' nccnegyet npuHumaTth cornacHo n. 3.3.3.1.

3.3.6. TpeboBaHMA K KOHCTPYKLUN

3.3.6.1. TpybonpoBoabl, MMelWwmMe HeykpensieHHble W (Unn) YyKpensneHHble
oTBepCcTMA  (TPOMHUKOBbIE  COEAMHEeHMSs U T.M.), OOSDKHbl  YOOBIETBOPSATb
COOTBETCTBYIOLLNUM TpebOBaHMAM K KOHCTPYKLUKU, N3NOXEHHbIM B pasgene 4.

3.3.7. JononHuUTenbHbIe HaNpPsXXeHus

3.3.7.1. [JononHuTenbHble HanpsXeHUs OT OEeUCTBUA BHELUHUX Harpysok
(oceBou cunbl, N3rnMbaroWmnx N KPYTALWMX MOMEHTOB) MU CaMOKOMMEHcaUUn TENOBOro
pacLMpeHnsa OOJIHKHbI ONpefenaTbCa U orpaHnyYMBaTbCA B COOTBETCTBMU C M. 5.1.

3.3.8. MNoBepoYHbIN pacyeT Ha yCTanocTb

3.3.8.1. lloBepo4yHbIN pacHeT Ha MarouuKIoBYK YyCTanocTb cregyer



Npou3BOaAUTL corfacHo n. 5.1.5.

3.4. KoHnyeckue nepexoabl

3.4.1. Pac4eT TONWMUHbI CTEHKUN

3.4.1.1. HoMnHanbHasa TONuWMHA CTEHKM KOHUYECKOro nepexoda AOSmKHa ObiTb
He MeHee onpeaeneHHou No O4HOW 13 cneayrwmx popmyiIi:

Ans 6eCLOBHbIX (TOYEHbIX, WTaMMnoOBaHHbIX, 0bCaXeHHbIX 13 TpyO, KOBaHbIX U
Ap.) KOHMYECKNX Nepexoaos

D

s= +c
26| coso—p

Ona KOHN4YeCKunx nepexogos C npoaosyibHbIM CBapHbIM LLIBOM

= pD +
S 26| po0s0—p

(o

roe D - BHYTPeHHUM guameTtp OonblUero OCHOBaHMUS KOHMYECKOro nepexopaa,
MM;

O - yron KOHYCHOCTW, PpaBHbIA MNOMOBWHE Yyria y BEpPLMHbl KOHWUYECKOrO
nepexopga, rpag (pvc. 3.1).

dopmyrnbl NpUrogHel Npy cCOGNIAEHUN CreayoLWmnX YCNOBUN:

ang 0<15°

S—C

0,003< D

<0,35

nns 15°<a<45°

_ Dy sino ( s—c)s—c
s¢ Z<i-20——=|/|1+= | =
0003<°5"<015 D Voosa D

rae Do - BHyTpeHHI/IIz AnamMeTp MeHbllero oCHoBaHMA KOHWUYECKOro repexona,
MM.
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Puc. 3.1. CxcmMa KOHHIECKOrO [IEPCXOIHUTO yIaCTKA

3.4.1.2. KospdpuuMEeHT npo4vHOCTH Pw NPOOOJSIbHONO CBapHOro coeanHeHus
OOIMKEeH NpUHMMAaTLCA cornacHo pasgeny 4.
3.4.1.3. BennunHa npubaBku C OormkHa onpegendaTtbcs cornacHo n. 3.2.1.4.

MpousBoacTBeHHasa npmnbaBka G OOIMKHA NPUHMMATBLCS PaBHOM:

Ans  6eClUOBHbIX KOHWMYECKMX MNepexodoB - 3HA4YeHWU, YCTaHOBIIEHHOMY
COOTBETCTBYHOLMMN  TEXHUYECKUMWU  YCIIOBUAMW  ONA  MNPUHATOM  TEXHOMNOrmu
N3roTOBJIEHNA KOHUYECKNX Nepexonos;

ANA KOHUYEeCKUX nepexonosB C NpoaosfibHbIM CBapPHbLIM LLIBOM, U3rOTOBMEHHbLIX U3
nucTa, - HambonbLleMy MUHYCOBOMY OTKITOHEHWUIO MO TOSLWKUHE nucTa.

3.4.1.4. PacyeTbl no npmMBeLEHHON MeToauKe NPUMEHUMBbI ang
KOCOCUMMETPUYHbIX KOHUYECKNX MePEeXoaoB, Y KOTOPbIX Yriibl HakfoHa obpasytowen K
AnameTpanbHOM OCM CUMMETPUN B PasfnYHbIX MNIOCKOCTSAX pasfinyHbl (B TOM 4ucre
OAMH M3 HUX MOXET ObITb paBeH Hyrto).

B pacyeTHbIX dhopmynax crnegyeTr ucnosib3oBaTb HanbonblUuee 3HadYeHue yrna
KOHYCHOCTW.



3.4.2. Jonyctumoe aaBneHue

3.4.2.1. [Honyctmumoe paboyee [JaBfeHMe nNpu KOHTPOSbHbIX pacyeTax
N3rOTOBMEHHbIX KOHUYECKUX NepexodoB [OOMMKHO onpedendatbca Mo creaytowen

dopmyne:

2(s—c)[o] pcosa
D+(s—c]

[p] =

[ns 6ecluoBHbIX Nepexoaos (PW_l.

3HayeHne npmnbaBkn C AOIMKHO NPUHUMaTbLCS cornacHo n. 3.4.1.3.

3.4.2.2. BennunHa npobHOro gaBneHus Npu rmgpaBian4yeckoM WUCMbITaHUN He
OOMKHa npeBbilWaTb 3Ha4vYeHud, nonydYeHHoro cornacHo n.3.4.2.1 npu 3ameHe

[0MyCKaeMoro HarnpsxeHusa [G] Ha [G]h.

3.4.2.3. BenuunHa npuHATOro paboyero wunm nNpobHOro OaBneHns B
TpybonpoBode He OOSMKHA NpeBbllaTb HaUMEHbLUEro AONyCTUMOro 3HayeHust Ons
Kaxxgon u3 getanen Tpybonposoga, B HaCTHOCTU A4S KOHUYECKUX NepexoioB.

3.4.3. NNpuBeaeHHOe HanpsKeHue

3.4.3.1. I'IpMBeneHHoe HanpsdaxXeHne OT BHYTPEeHHEero AdabBl/ieHnA B KOHUYECKOM
nepexoae AOJMKHO onpeaendarbcd no cnep,yrou.lelh cbopmyne:

pD+(s—c)
2(s—c)pycosa

3HaueHne KoaULMEHTA MPOYHOCTU ™  [OMXKHO MPUHUMATLCS COMMACHO
n. 3.4.1.2.

3.4.4. PacyeTHas TemnepaTtypa CTeHKMU

3.4.4.1. PacyeTHaa TemnepaTtypa CTEHKM KOHUYECKOro nepexoda [AormkHa
NPUHMMATBLCS paBHOW HanMbOMbLUEN pacYeTHOM TeMnepaType CTEHKN NpsiMon Tpy6bl, K
KOTOPOW Nepexon npuBapmBaeTcs.

3.4.5. TpeboBaHNA K KOHCTPYKLUN

o
3.4.5.1. Mpu yrne koHycHocTn ©=15° no koHLaM KoHWueckoro nepexopa,



npuBapeHHbIM K Tpybonposogy 1-m KaTeropuu, pekomeHayetcsa obecneyntb
LUMIIMHOPUYECKNE YHaCTKU ASIMHON HE MeHee OBYKPaTHOW TOMLWMHbLI CTEHKN nepexoaa.

3.4.5.2. ConpsixXeHns KOHMYECKON U LUINHOPUYECKON YacTen NO BHYTPEHHEN U
Hapy>XHOM MOBEPXHOCTSIM KOHWYECKOro Mepexona, BbIMOMHAEMblE MeEXaHUYeCKOM
00paboTKON, AOMKHbI ObITb NAaBHBIMKU (N0 paguycy He MeHee 3 MM), 3a UCKITHYEeHEM
nepexofoB OT KOHMYECKOM K MEHbLUen UUITMHOPUYECKOW 4YacTu MO BHYTPEHHEN
MOBEPXHOCTU N OT KOHMYECKOM K Oonbluen UUIMHOPUYECKOW 4YaCcTU MO HapyXHOM
NOBEPXHOCTW.

3.4.6. NMoBepoOYHbIN pacyeT Ha YyCTanocCTb

3.4.6.1. TlloBepo4yHbIn pacHeT Ha MasrouMKIoOBYK YyCTanocTb cregyer
Npou3BOaAUTL cornacHo n. 5.1.5.

3.5. Beinyknble gHMWa

3.5.1. PacyeT TONWMHBbI CTEHKU INNIMNTUYECKOro U nonycdepryeckoro gHua

e} 7] g
. e
L 18 g
4:1 .?“ ql,_e:']; _j_
Yoy %
s T ]
r L
| — Dﬂ - ﬂﬂ ! . D& i

Puc. 3.2, Buinyvenue s
a4 — TNYX0e ILMHRTHICCKOE AHKLLIE, f — PAyxoe MoTychepHieckoe NHARELE;
# — ATAHITHYECKOE NHHWLE ¢ A330MIM OTBEPCTHEM

3.5.1.1. HomuHanbHasi TOSMWMHA CTEHKM [OHUL, 3SUNTUYECKON UK
nonycgepunyeckon ¢oOpMbl B COOTBETCTBUM C pucC. 3.2 AO0MKHA ObiTb HEe MeHee
ornpegeneHHon no opmyne

S=x+C

roe rnpu pacyeTe rno BHyTpeHHeMy anamMeTpy

D
[G] P 2h

npn pacyeTe Mo HapyxXHoMy AnamMeTpy



P D
a9l] +p 2,

dopmyrnbl NpUrogHel Npy cCOBNIAEHUN CreayoLWnX YCNOBUN:

05>h/D>02. 052h/D,:=02. 0,1>(s—c)/D>0,0025

3.5.1.2. KoadbdumumeHT npoyHocTn @ pgormkeH onpenensaTbCa  COrnacHo
pasgeny 4.
3.5.1.3. 3HaueHune npmnbaBkKn C OOMKHO onpeaensaTbcs cornacHo n. 3.2.1.4.

TexHonornyeckas anGaBKa C12’ KOMMEHCHpyrwuiad YTOHEHUEe Jncta Trpu
WTaMnoBKe BbIMyKIoro AgHuilla, AoJpKHa nMNpuHMMaTtbCA Mo AOaHHbIM HTO Ha
n3roTosrieHmne aHumia.

Ecnn HOMUMHanbHas TonwKMHa NUCTa HEW3BEeCTHa, TO AONs npep,BapMTeanoﬁ

OLIEHKM NPUOMBKY G2 aoriyckaeTtcs onpegensarts No oopmyne
_ App App
2= 700\ " 100 /¥

Ecnn HoOMMHanbHas TONwnHa nncta mn3seCctHa wUnm npenBapuTesibHO NpuUuHATAa,
To npubaska 22 [orKHA onpesensTbest No popmyre
A
%2=700°

A
rae 12 YTOHEHWME BbINYKIOro AHnwa npu wramnoske, npuHMMaemoe no HTO
Ha nsgerine.

[lonyckaeTca He yuuTbiBaTb YTOHEHWE OHWULLa, ecnivu OHO He npeBblwaet 5%
HOMWHArbHOM TONWMHbLI Nnucta. Ecnn yToHeHue 6onbwe 5%, TO npu onpegeneHun

A
l'lpI/I6aBKI/I G2 YUYnTbiIBa€TCA pPa3HOCTb MeXAy YTOHEHUEM 12y YTOHEHNEM A,
paBHbIM 5% HOMMWHarbHOM TOSLUHBLI NUCTA.

CooTBeTCTBEHHO hOpMY bl ANs OnNpeaeneHns npudasku 92 pmetor BUa;

_Alz—A(l Alz)
%~ 7300 \ " 100 /R

eCJlM HOMUHarnbHa4aA ToJIlWMHa NMMCTa HEN3BECTHA, U



AlZ_A
%= 100

ecnn HoMUHanbHas TonwMHa NUCcTa U3BECTHa UMY NpeaBapuTenbHa NPUHATA.
Mpu pacyeTax MakcuMarbHOe YTOHEHME CredyeT yuuTbiBaTb B CPeAHEelr YacTu
BbINYKMNOro AHulia (Hes3aBMCMMO OT ero oopMbl) Ha Nrowaau, onpeaensemMon no

BHyTpeHHeI;I NOBEPXHOCTU BENUYNHOU Dm(S C) OT KPOMKU J1a30BOIro oTBepCcTna nin
oT u,eHTpaanoM TOYKM TJ1yXoro AHumula, a TakKkKe Ha Yy4acTke nepexoga oT
LI,I/IJ'II/IH,D,pI/I‘-IeCKOI;I 4acTn K BbII'IyKJ'IOI7I Ona 3ninmMnTn4eckux n TOpOCd)epI/I‘-IeCKI/IX OHWLL,.
YyacTtok nepexona AgoJikKeH paccMatpmBaTbCA MO BHyTpeHHeI;I NOBEPXHOCTU AHWNLLA Ha
annMHe He MeHee onpep,enﬂemoﬁ no cbopmyne

|=0,55nrr

roe F=0.095D nng gHuw snnunTudeckon u Topocepuryeckon Popmbl.
[lonyckaeTca yyacToKk nepexoga paccmaTtpumBaTb MO HapPYXHOW MOBEPXHOCTU
BbIMyKnoro gHuwa. B aTom cnyvae popmyna umeet Bug

L, =0,55nr,

rpe 2="FS (nnu ra:r+sf).

Ecnn no npuHATON TEXHONOrMU WU3rOTOBIIEHUS AHWLA BO3MOXHA MNOTEps Ha
oKanuHy, TO ee criegyeTt yyYecTb nNpu Bblbope TOMNLWMHbI NCTa NPy TOSWMHE OKasiMHbI
oonee 0,5 mm.

3.5.1.4. HomuHanbHast TONWMHA CTEHKN [OHULWLA [OOSMKHA NPUHMMATLCA He
MEHee HOMWHAarbHOW TOMLWWHbI CTEHKU UMNMHOPUYECKOro BopTta, onpedeneHHon no

pacueTHoii TonwwmHe npu =1,

HomMuHanbHas TomnwmMHa CTEHKN AHULWA A0SKHA BbITb HE MeHee 6 MM.

Ona gHvw ¢ BHYTpeHHUM guameTpom meHee 500 mm gonyckaeTcsa TOSiwMHa
CTEHKM HEe MeHee 3 MM.

3.5.1.5. OHuwa c nepemMeHHOW TOMNWWHON CTEHKN U3 YrnepoaucTon cranu
(puc. 3.3.) AOMKHbI paccunTbiBaThbCcA cornacHo n. 3.5.1.1, npu 3TOM pacyeTHas
TONWMHA CTEHKM O0MMKHA NPUHUMATLCA paBHOW cpedHeapnudPmMeTUyecKkoMy 3HaYeHUo

o o ) s:O,5(sl+52)

N3 HaMMeHbLUEeN 1 HanbonbLlen TONWMHbI: :

dopmyna npumeHnma npu $°S npu 3ToMm $<23
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Puc. 3.3. [lazopoe oTRCRCTHE B BRIAYELTOM JHHAWE NCPEMEHRHOH TOALIMHE
MNpn Hanuumm B JHUWE nogpesa [Ans  YNAoTHEeHMS 1a3oBOro  3aTBopa

ocTarLwasacsa B MecTe nogpesa TosilnHa CTEHKN 3 JomkHa bbITb HE MeHee S.
3.5.1.6. Ina AaHUW, C NOCTOAHHOW TOMLUMHOMN CTEHKM MWUHUMArbHas TOmMLWMHA

CTEHKM B MecCcTe nogpesa And YnroTHEHUA Ja30BOro 3aTsopa 3 (cm. puc. 3.3)
AomkHa OblTb HEe MeHee pacyeTHOW TONWMHbI CTEHKUM AHuvWa, onpeaeneHHomn
cornacHo 1. 3.5.1.1, npu ¢=1

[nsa OHUW, ¢ NOCTOAHHOM U NepeMEHHON TOMLWWHOWN CTEHKM yKa3aHHOEe 3HavYeHune

TONWWHBLI CTEHKA 3 AOMnyckKaeTcd YMEeHbLINTb, €CJlTn 3TO NnoATBEepPXAEHO NOBEPOYHbIM
pac4yeToM Ha Npo4YHOCTb C obocHoBaHMEM pecypca aKcryartauun.

3.5.2. PacuerT TosnLWMHbI CTEHKU TOpocepuyeckoro gHmLa

3.5.2.1. TonuwmHa CTEHKM TOpOoCHEPUYECKOro [AOHULLA BbINOSIHAETCHA NO
dopmynam gnsa annuMnTMYeCcKNX QHULW, HactoAawmx Hopm.

[onyckaeTcsa pacyeT Ha NPOYHOCTb TOPOCepnyecKoro AHuLla npou3BoanTb Mo
dopmynam FOCT 14249.

3.5.2.2. KoadhpunumeHT npoyHoCcTn gHuwa ? gormkeH onpeaensaTbCsl COrnacHo
pasgeny 4.

3.5.2.3. BenununHa npubaBkM OHUWA C OOSMKHA OnpeaenaTbCsa COornacHo
n. 3.2.1.4.

3.5.3. Jonyctumoe aaBneHue

3.5.3.1. [Honyctmumoe paboyee [JaBneHne nNpu KOHTPOSbHbIX pacyeTax
N3rOTOBMEHHbIX 3NNUMNTUYECKNX, Nonycdepnyecknx n TOpOoCEPUYECKUX OHULL
AOIMKHO BbITb HE MeHee onpeaerieHHOro No oopmynam:



_ 4s—clolo] 2h
v D+(s—c)2—|:?D

€CJIM HOMUHalTbHbIM ABNAETCA BHyTpeHHI/II;I aAnameTp,

(o] = 4s—c)o[s] 2h,
Da—(s—c)%tha

a

€CJIM HOMUHalTbHbIM ABNAETCA Hapy)KHbII;I anameTp.

3HayeHne koadpdumumeHta npoyHocT P n 3HayeHme npubaBkM C OOSMKHbI
onpegenatbca cornacHo nn. 3.5.1.2 n 3.5.1.3.

3.5.3.2. Jonyctnmoe pabovee gasreHne ona Topocepudecknx OHULL, MOXET
onpenensatbcs cornacHo [OCT 14249.

3.5.3.3. BenuunHa npobHOro gaBneHust Npu rmgpaBinyeckoM WUCMbITaHUN He
OOMKHa npeBbllWaTbh 3HadeHud, nomnydeHHoro cornacHo nn. 3.5.3.1. n 3.5.3.2 npwu

(¢
3aMeHe B pacyeTHbIX hopMynax AoMyCKaeMoro HanpsikeHus [o] Ha o] :
3.5.4. MpuBeaeHHOe HanNpshkeHUe OT BHYTPEHHEro AaBneHus

3.5.4.1. MpuBeaeHHOE HanpsikeHWe OT BHYTPEHHEro AaBNeHUst SMnUNTUYECKUX,
nonycgepuyecknx n Topocepuyecknx QHNUL, OIMKHO onpeaensTbesi o dopmynam:

P D+(S—C)%h
o= —

4o(s—c)  2h

€CJIM HOMUHalTbHbIM ABINAETCA BHyTpeHHI/II;I aAnameTp,

P Da—(S—C)

2
D | D
4p(s—c)  2h

€CJIM HOMUHalTbHbIM ABINAETCA Hapy)KHbII;I anameTp.

3HaueHnsa koadpdpuumeHta npodHocTM P n BenuuMHbl NpubaBkM C OOMMKHbI
onpenenaTbcd corfiacHo nn. 3.5.1.2 n 3.5.1.3.



3.5.5. PacuyeTHas TemnepaTtypa CTEHKMU

3.5.5.1. PacuyeTHasa Temnepatypa CTeHKM HeoborpeBaemMoro AHulla OOSMKHa
NpUHUMAaTLCA  paBHOW  Temnepatype CTEeHKM getanu, K  KOTOpOM  OHuLle
npuBapuBaeTCcH.

3.5.5.2. Ina oborpeBaemoro gHuva TemnepaTypa CTEHKN AOIMKHA NPUHMMAaTbLCA
cornacHo nn. 3.2.4.1 n 3.2.4.2, HO He porkHa OblTb MeHee TemnepaTypbl CTEHKU
AeTtanu, K KOTOpou gHuLLEe npvBapuBaeTcs.

3.5.6. TpeboBaHMe K KOHCTPYKLUMU

3.5.6.1. Haubonbwunin anameTp OTBEPCTUS B BbINYKMAbIX OHULAX [OOSKEH
yaoeneTBopsAts ycrnosuo 9/D=061 ' ecny HomuHanbHbIM sIBRSiETCS BHYTPEHHMI
AvamMeTp AHuvLWa, U YCNnoBUIO d/D=06  ecnu HOMMHanbHLIM SIBMSIETCS HapY>XHbIN
anamerp.

3.5.6.2. [na BbINyKMbIX AHWLL, TOMWMHA CTEHKM UunMHapuyeckoro 6opTta
AomKkHa ObITb HE MeHee pacyeTHOW TOSLWMHBLI CTEHKM obedvanku, paccyMTaHHOMW B

cootBeTcTBUM C nNn. 3.2.1.1 unun 3.3.2.1 npun =1
Ecnu agnvHa uunmnHgpuyeckon oTOOPTOBAHHOM YacTU AHUWA YOOBrETBOPSiET

YCINOBMUIO: |>O’8b Drls—c) - ANS 3NNUNTUYECKOrO U TOPOCHEPUYECKOro AHULLA UMK

yCnoBuio |>O’3b D“(S C) - Ana  nonycdepuyeckoro gHuwa, TO  TOnwuHa
umnuHgpuyeckoro 6opta gormkHa 6OblTb HEe MeHee TOMWMHbI CTEHKM obevarku,
paccynTaHHom B cootBeTcTBumM ¢ nn. 3.2.1.1 nnn 3.3.1.1 npun =1

Ecnu gnnHa umnuugpudeckoro 6opTa paBHa ykasaHHbIM BEUYMHAM UM MEHee
X, TO OOMycKaeTca TOMNWUHA CTEHKM UunMHOpuyeckoro GopTta, NpuMHATasa CorfiacHo
nn. 3.5.1un 3.5.2.

3.5.6.3. HonyckaeTcs npuMeHeHune nonycdepuyecknx  OHULL, be3
unnuHgpuyeckoro 6opta, T.e. npu |l = 0.

3.6. NNnockue KpbILWKKN U AHULLA

3.6.1. PacueT TONWMUHbI KPYrAbIX NAOCKMUX OHULLY

3.6.1.1. HomuHanbHaga TONWMHA KPyrnoro AHuwa [ormkHa 6blTb He MeHee
ornpegeneHHon no opmyne

§=SrtC
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Ans gHuw, ¢ oT6opTOBAHHON LIMNUHAPUYECKOM HYaCTbio, KOTOPbIE COOTBETCTBYIOT
puc. 3.4, e, Bmecto D B hopmyny cnegyet noactaBnaTb Benuunuy (D - r).
KoadppmumneHT K cnegyeT npuHMMaTh paBHbLIM:

ANA OHWUL, KOHCTPYKUMSA KOTOPbIX AaHa Ha puc. 3.4, a, npu Izp Dirs K:O'42Kl,
HO He meHee 0,35;

AN [OHWLW, TOW e KOHCTPYKUMU, HO npu Izp DS , a TaKkKke AOna AOHuLL

KOHCTPYKUMK, JaHHOW Ha puc. 3.4, 6, B, K:O’45K1, HO He meHee 0,35;
ANA OHULL, KOHCTPYKUMA KOTOpbIX AaHa Ha puc. 3.4, r, npu rnosiHoOM nposape

TONWwWHLlI  AHnWa OAHOCTOPOHHUM  LLIBOM K=0,55K, n AByCTOPOHHMM LLBOM

K =0,45K, .

ANA OHULL, KOHCTPYKUMA KOTOPbIX AaHa Ha puc. 3.4, o, K = 0,53;
ANA OHULL, KOHCTPYKUMA KOTOPbIX AaHa Ha puc. 3.4, e, K=0,35.
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Puc. 3.4, Tunsl imnckHx JHHLI

KoadgppmupneHT Ky criegyet onpeaensTtb No oopmyrne
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K
[onyckaeTcsa koaddpuumeHT 1 onpeaensite No Homorpamme (puc. 3.5), ecnu
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Puc. 3.5. Homorpasisa suet onpeacroriia xosdedmiioneHa £ , UPH PacieTe
KPYTIRX (UTOCKHX HEEL

K
3HayeHune koadbduumeHTa 1 OomKHO ObITb He MeHee 0,76.
[Mpwn oTpuuatenibHOM 3HaYeHWW MOOKOPEHHOrO BbIPAXEHUA criegyeT MPUHATb

K1:O,76
MuHuManbHas TONWWMHa CTEHKN o OOJTXXHa onpeaenAaTbcAd rno d)OpMyJ'Ie

_pb

MECETS

TonwmHa CTEeHKN LUMIMHAPUYECKON AeTanu B MecTe MPUCOEedNHEHUS MIOCKOro
AHVLLA UMW UMAUHAPUYECKON YacTy NNOCKOro AHuLWA AomkHa OblTb He MeHee v,
KoadhdumumeHT Ko crneayeT NpUHUMaTh paBHLIM CNEeAYHOLMM 3HAaYEHUSIM:

Anga gHuwa 6e3 otBepcTusA Ko=10 ,
ANS OHWLL C OTBEPCTUEM



ANs AHvWa ¢ Asyms 1 6onee oTBepcTUsSMU

K0:

1+ D

)

2.d
Benunuunna AOJKHa NPUHUMaTbCA KakK MakCumMalibHad CyMMa OnaMeTpoB
OTBepCTI/II;I nin nx xopa B Hanbonee ocnabneHHoOM aAnameTparibHOM Cce4YyeHuUn OHuLa

(puc. 3.6):
Zq—n-ax{ b +bs+hy;
- G+

MpmnbaBka c gomKkHa NpUHUMAaTBLCS corriacHo pasgeny 1.
3.6.1.2. lna OHUW, cBapeHHbIX U3 AOBYX 4YacTten, KOSI(PPUUMEHT MPOYHOCTU

CBapHOro coeanHeHus Pw crnegyeT onpeaenaTb cornacHo pasgeny 4.

3.6.1.3. TonuwuHa nnockoro AHvwia gormkHa OblTb HE MeHee TOMNLWWH CTEHKU
UUNMHOPUYECKON YacTun, onpenerieHHon cornacHo n. 3.3.1.1.

3.6.1.4. [Ins OHWLL, KOHCTPYKUMS KOTOPbIX M30bpaxeHa Ha puc. 3.4, 6 1 B,
TONWwMHa OHULA B MeCTe KONMbLEBOW BbITOYKM LOSIKHA YAOBIIETBOPATL YCITOBUIO

_ b [D_
2=0.77[0] (2 r)+c

YkasaHus No BbIGOpY BENUYMHBI I MpUBEAEHbI Ha puc. 3.4, 6.



Fae. 3.6. BeGop MAKCHMATBROIE CYMMBL ZHOMCTPOB OTBEPCTHE H HX XOopH B
NHAMETPANEHOM CodedHA AHHLIA

3.6.2. PacueT TOSMLWMHbI KPYrAbIX MNOCKUX KPbILEK

3.6.2.1. HomunHanbHas TONWMHA KPYrfAoW KpbIWKA AO0SHKHA OblTb HEe MeHee
ornpegeneHHon no opmyne

Sr= KmaK|/ [f]—
roe .

[ns KpblWeK, KOHCTPYKUMSI KOTOPbIX COOTBETCTBYeT pwuc. 3.7, pacyeTHbIN

§=SrtC

anameTp D N KOIPPUUNEHT K cnegyet npuHMMaTh cornacHo tabn. 3.4.
MpmnbaBka ¢ gomkHa NpUHUMAaTBLCS corfiacHo pasgeny 1.
3.6.2.2. TonwumHa KpbILWKM NO KOSMbLEBOMY Y4aCTKy OENCTBUS yCUnusa ot 6onToB
AOIMKHa yOOBNETBOPATL YCNOBUIO

$>0,75
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Puc. 3.7. Kpyinue mnockne Kpeiluky {3aryumm)

Tabnuua 3.4
TN KOHCTPYKLUMU KPbILLKK D k K_m
no puc. 3.7
3.7, @ D_u 0,5D_b/D_u
3.7, 6] D_u 0’41
3.7, B D_u 0’53
3.7, r D_u 1’25
3.6.2.3. KOHCTpYKUMSA KPbILWKKW, nokasaHHasa Ha puc. 3.7, I, npu 0,>500 MM K

NPUMEHEHUIO He peKoMeHayeTCS.
3.6.2.4. [InA KpblWeK, KOHCTPYKUMA KOTOPbIX COOTBETCTBYET puc. 3.7, 4, ycunue

3atara OoONTOB He [AOMKHO npesbillaTb ABYKPATHONO YyCcUlind OT BHYTPEHHEro
AaBlieHnA.

3.6.3. PacyeT TONWMHbI OBaribHbIX U NPAMOYroJibHbIX KpblLWeK

3.6.3.1. HomuHanbHaa TOMWMHA OBaNnbHOM WM MPAMOYIOSIbHON  KPbILLKN
(puc. 3.8) gomkHa 6bITb HEe MeHee onpeaesieHHON No opmyrne

§=SrtC



b IR .

Prc. 3.8. CiaanbHas {IpHMOYAUILTERE) IAGCKAS KPHILKA

KoadgppmumneHT Km criegyert npuHMMarth cornacHo n. 3.6.2.1.
KoadppmumneHT Y cnegyet onpenensartb no gopmyrne

o]

MpmnbaBka ¢ gomKkHa NpUHUMAaTBLCS corfiacHo pasgeny 1.
3.6.3.2. [Ina oBanbHbIX N NPAMOYrOSibHbIX KpbIWeK OOJKHbI BbIMNOSTHATLCA
ycnosua nn. 3.6.2.2-3.6.2.4, npu atoMm B M. 3.6.2.3 BMeCTO cpegHero auameTpa

Y=

NPOKIagKn D, cnepyet npuHMMmaTtb N + b, rge b - wWuprHa Npoknagku.
3.6.4. Jonyctumoe aaBneHue

3.6.4.1. [lonyctumoe paboyee OaBrieHNE MU3rOTOBMEHHbIX QHULL U KPbIWEK Nnpu
KOHTPOJIbHbIX pacyeTax crieqyeT onpenensaTb No OgHOW U3 Crieayowwmx opmyn:



ANS KPYThbIX AHWLL

DE == P

AO5A KPYTbIX KPpbILWWEK

A51A oBalsibHbIX N NPAMOYTOJIbHbIX KPbILLEK

2

ol ={ &y | [

I"IpM BbIMOJTHEHNN KOHTPOJIbHbIX pacyeToB MO AaHHbIM MsmepeHvM TOJNTWHUHbBI

S—¢ Sk
CTEHKM BMECTO cnegyeT NPUMEHsITb .
3.6.4.2. BenuunHa npobHOro OaBneHust Npyu rmapaBnUyYeckoM MCMbITaHUM He

AOMMKHa NpeBblwaTbh 3Ha4YeHus, noslydeHHoro cornacHo n. 3.6.4.1 npu 3ameHe [G] Ha
[G] h

3.6.4.3. BennunHa npuHaToro pabovero nnu npobHOro AasneHUss B pacy4eTHOM
ariemeHTe (Hanpumep, KOSNeKTope) He AOofMKHA npeBblaTtb HaMMeHbLUEero
AOMYyCTUMOro 3HayeHna ONa MAOCKUX [AHMLL, KpbiWeK W UAMHOPUYECKOW YacTu
pac4eTHOro afiemMeHTa.

3.6.5. PacyeTHas TemnepaTtypa CTEHKMU

3.6.5.1. Pac4yeTHas TeMnepartypa CTeHKM MIMOCKOro gHna uinn KpbllK OOJTKHA
NMPUHNUMATLCA TakK XKe, KaK and BbiNyKIbIX AHAULL, COrnacHo . 3.5.5.

3.6.6. TpeboBaHMA K KOHCTPYKLUN

3.6.6.1. Paguycbl 3akpyrneHusi, rmybuHa BbITOYKM, CEYEHWEe CBapPHbIX LUBOB M
apyrme  BenUYUHbI  ONA  KPYrNbIX MJOCKUX  OHWUW,  OOJKHbl  yOOBNETBOPATb
TpeboBaHUAM, yKkasaHHbIM Ha puc. 3.4.

3.6.6.2. PaccTtosHMe mMexay KpoMKaMn coceHUX OTBEPCTUI B MIIOCKOM AHULLE
AOIMKHO OblTb HE MeHee MOoNyCyMMbl AMAaMETPOB 3TUX OTBEPCTUN; PacCTOAHME OT
KPOMKW OTBEPCTUS A0 BHYTPEHHEW MNOBEPXHOCTU UMNUHOPUYECKOW YacTu [HuLa
AOIMKHO OblTb HE MeHee 2r ONns AHWULW, KOHCTPYKuuu rno puc. 3.4, e, 3r - And OHWLY



KOHCTpyKumn no puc. 3.4, 6 n 0,1D ansa ocTasnbHbIX KOHCTPYKUUIA OHWULL,.
3.6.6.3. TllpumeHeHWe KpyrnbiX MNOCKUX [OHUW, W3 ayCTEHUTHOW CTanu
AonycKaeTcsa TONbKO NPU BbINOSTHEHUN UX NO TUNY, n3obpaxxeHHoMy Ha puc. 3.4, a n 6,

7

I
c cobnogeHnem ycrosust

Tabnuua 3.5
D, mm r, MM, HE MeHee
[o 500 30
Ot 500 go 1400 35
Ot 1400 go 1600 40
Ot 1600 go 1900 45
Csblwe 1900 50

3.6.6.4. Pasgenka KpOMOK wWTyuUepa no4 cBapKy n[ofmkHa obecneyunTb
coeiHeHne ero ¢ NNOCKUM AHUWLLEM MO BCeun TonwuHe wryuepa. lNpuBapka wTryuepa
OAHOCTOPOHHUM YINOBbIM LLIBOM 6e3 pasfgernikm KpOMOK AOonycKaeTca TOSIbKO npwu
TOMWMNHE CTEHKM WTyuepa He 6onee 10 MM; MMHUMAarbHOE CEeYEeHWe CBapPHOro LUBa
NpUBapKM WTyLepa K AHULLY OOSMKHO OblTb HE MeHee TOSLWMHbBI CTEHKM LWITYLEepa.

3.6.6.5. TonuwmHy CTEHOK AHUL, K KOTOpbIM MpucoeauHsaTcs Tpybbl npwu
NOMOLLW pa3BanbLOBKKU, criegyeTt npuHMMaTh He MeHee 13 MM.

3.6.6.6. [Ina OHWLL, KOHCTPYKUMA KOTOPbLIX COOTBETCTBYeT puc. 3.4, e, paguyc

3aKpyrneHna OoJixeH npuHnMMaTbCAa B COOTBETCTBUN C Tabn. 3.5, HO He MeHee r>s/3 .

4. OnpegeneHuve K03pPULMEHTOB NPOYHOCTH
4.1. O6wme NonoxxeHus

4.1.1. YcnoBHble 0003Ha4YeHusa

4.1.1.1. B dopmynax npuHATbl crnegyrowme obo3HadYeHnss npeacTaBrieHHble B
Tabn. 4.1.

Tabnuua 4.1
CumBon Has3BaHue EanHnua

Nn3MepeHna
1 2 3
D m CpegHun gnameTp getanu MM
d HvuameTp oTBEPCTUSA MM
d1l HAwameTp rHesga nog wTryuep UIn KpbILWKY NoYka B MM

aetanm

t,t 1 PaccTtosgHue mexay ueHTpaMmn cocegHUX OTBEPCTUN MM




B NpoaoJibHOM (JJ,J'I‘/'-I BbIMYKIbIX OHALL, B nrobom
Hal'lpaBJ'IeHI/II/I) n nonepe4yHoM HanpaBJ1IEHUAX,
npnHNMMaemMoe o cpenHelh OKPY>XXHOCTU

Fny6|/|Ha rHesga nog wryuep Uiin KpbILKY JT4YKa

MM

PaccTosiHMe OT KPOMKM OTBEPCTUiA A0 LieHTpa
CBapHOrO LLIBA

MM

PacyeTHbIM KOadhdUUMEHT NPOYHOCTM AeTanu

KoagppmuneHT NpoYHOCTM CBApPHbIX COeQUHEHUI
npu anbda w =0

KoadbdmuneHT npoyHoCTM getanen, ocnabneHHbIx
HeyKpenneHHbIMU OTBEPCTUAMMU

KoadbdmuneHT npoyHoCTM getanen, ocnabneHHbIx
OTBEPCTUSAMU C YHETOM YKpPENnSIEHUS

KoadppmuneHTbl NpOYHOCTN OAUHOYHOIO
HeyKpenneHHOro N ykpenseHHoro oTBepcTus
COOTBETCTBEHHO

KoadpdpmumneHT, onpenensowmnmn oTHOWEeHne
avameTtpa OTBEPCTUA K 30HE ero BIINAHUS

CyMMa KoMMeHcupyowmux nnowaaen
yKpenngaoLwux getanemn

MM2

rlpOT‘/'-I)KeHHOCTb 30HbI BJTUAHUA OTBEPCTUA O
CceYvyeHUto paC‘-IeTHOI;I getarn, ydyntbiBaemMasd B
YKpenieHnm

MM

| s

npOTFI)KeHHOCTb 30HbI BJTUAHUA OTBEPCTUA O
CeYeHU wTyuepa, ydyntbiBaeMad B YKperjieHnn

MM

du_min, dom_max

MuHUMarnbHbIM U MakcUManbHbIN KOIPPULNEHTDI
NPOYHOCTU NPU pasHbIX PACCTOAHUAX MeXAY
OTBEPCTMAMMU psaaa

HapyxHbi guameTp pacyeTHOW aeTtanu

MM

BHYTpeHHUN gnameTp pacyeTHOW geTtanu

MM

HomunHanbHasa TonwmHa CTEHKU

MM

dakTnyeckasa TosfLnHaA CTEHKN

MM

CymmapHaﬂ anGaBKa K TOJIWWNHE CTEHKU

MM

3KCI'IJ'IyaTaLl,I/IOHHa‘i-I anGaBKa K TOJIWWNHE CTEHKU

MM

HomunHanbHoe AOlMyCKaeMoe HanpdaxeHue

Mla

PacyeTHoe naBneHue

Mlla

HapyHbIn guameTp wtyuepa nnm Tpyosl
(oTBETBNEHUSA)

MM

BHyTpeHHWI anameTp wtyuepa unu Tpy6bbl
(oTBETBNEHUSA)

MM

YCcnoBHbIN AnamMeTp OTBEPCTUA, I/ICI'IOJ'Ib3yeMI:>IIz B
pacyeTax npu pasiimyvHbliX AnamMmeTpax pacTouKn
OTBEPCTUA MO TOJILLNHE CTEHKU

MM

OKBMBANEHTHbIN AnamMeTp OTBEPCTUA,
I/ICI'IOJ'Ib3yeMI:>IIz B pac4yeTax rnpu OT60pTOBaHHbIX

MM




KPOMKax OTBEPCTUS BHYTPb UMK HAPYXXy pacyeTHOMN
aetanu

s 0 MuHUManbHas TomnLiMHa CTeHKN 6e3 yyeTa MM
npnbaBoK 1 ocrnabneHuin oTBEPCTUAMU UMK
CBapPHbLIMU COeAMHEHUAMMU

anba_w Yron mexay HanpasreHMeM CBapHOro LBa u rpag
pacyeTHbIM HanpasfeHneM, T.e. NPOLONbHbIM
HanpaBrieHneM gnga UMIMHOpUYecKnx getanen npm
pacyeTe Ha BHYTPEHHee AaBneHne 1 nonepeyHbIM
HanpaBneHneMm rnpu pacyeTe Ha oceBoe ycunue

(0 <= anbha w <= 90)

anbcpa_d Yron mexay pacyeTHbIM (MPogofbHbIM) rpag
HanpaBfieHNEM N HarnpaBfeHneM Mexay LeHTpamu
paccMmaTpuBaeMblX COCEQHUX OTBEPCTUM

(0 <= anbcha_d <= 90)

FO [Mnowagb metanna mexgy KpoMKamu OTBEPCTUN MM2
Ft

MonHas nnowaab Mexay LeHTpaMn OTBEPCTUN MM2

4.1.1.2. B cnyyae HeobxogumocTn npuBeneHHble B M. 4.1.1.1. obo3HayeHus
cnegyet [OONOMHUTL WMHAEKCaMM S, N M b, oOTHOCAWMMUCA COOTBETCTBEHHO K
WTyuepam, Haknagkam nm BOPOTHMKAM, a TakKe K BbITAHYTbIM ropJiOBUHaAM.

4.1.3. Bce 3HayeHna ncnonb3yemMblx B pacyeTax BenuYuH criegyet npvHuMaTh
HOMWHarbHbIMK 6e3 yyYeTa onycKaeMblX OTKIIOHEHU.

4.1.2. CpegHuit gMameTp UMNMHAPUYECKOW AeTanu Unun BbiMyKMoro gHuula

4.1.2.1. Ecnun HOMUHanNbHbIM guMamMeTpoM JdeTann SABNAETCA Hapy>XHbIN

AvnameTp, TO CpeaHui AnameTp creqyeT onpeaenaTs no opmyre Dn‘Dd_S_
4.1.2.2. Ecnn HOMMUHambHbIM AVMaMeTpoM [JeTanu  ABMSEeTCH BHYTPEHHUN

AvameTp, TO CPeaHUn auameTp crnedyeT onpeaensts nNo dopmyrne Dh=Dy*s

4.1.3. PacyeTHbIX KO3chPULMEHT NPOYHOCTU

4.1.3.1. PacyeTHbin ko3a(ppmumeHT npoyHocTn P npencraBnsieT cobown
OTHOCUTESIbHYO BENUYUHY, UCMOSb3yeMyto B popMynax ana onpegeneHnsa TOMNWUHbI
CTEHKW pacyeTHOM AeTann 1 yyYuTbiBaloLlyto ocnabneHne oTBepCTUAMU N CBApPHbIMU
coenHeHnAMMN.

4.1.3.2. KoappuumeHT npoYHOCTU CBapPHbIX COeOUHEHUN Pw npencraBnseT
cobon OTHOWeEHMEe npefenbHOW  HarpyskM, [OEeWCTBYHOLLEN B HamnpasfeHuw,

NepneHauKynapHOM K HanpaBNeHU0 CBapHOro coeauHeHus (T.e. npu Oy =0 ), K
npenenbHo Harpyske GecLLIOBHON AeTanu.

4.1.3.3. KoappnuueHT npoYHOCTH Pd . Pe YUYUTbIBAOLWMA OTBEPCTUS,
npencTtaBnseT cobon OTHOLWEHMEe npenenbHON Harpys3kum getanu C OTBEPCTUSIMU K



npenenbHON Harpyske getanu 6e3 oTBepCTU.

YKkaszaHHOe OTHOLUEHWEe Harpy3oKk [OoryckaeTcAa 3aMeHATb OTHOLUIEeHWEM
cpefHero HanpskeHus B getann 6e3 oTBEpCTUN K CpeaHeMy HanpshKeHUo geTanu C
OTBEPCTUSMU UNU OTHOLLEHMEM COOTBETCTBYHOLLMX NNoOLagen Tex e caMbiX Ce4YeHUN
(cm. n. 4.3.3.10). lNpn aTOM paccmMaTpmBalOTCA HaMPSHKEHUS UKW CEYEHUA Mexay
OTBEPCTUSMU UNU NO OTBEPCTUIO, MNepneHAVKYNApHble HarnpasneHu OencTBUS
pacyeTHOM Harpysku unn npuBeLeHHbIE K 3TOMY HarnpasBneHuo.

4.1.3.4. PacuyeTHbin KO3I(PPUUMEHT nNpoYyHOCTM peTtann P npuHUMaeTcs
paBHbIM NMOO MWHUMASIbHOMY M3 3HA4YeHUA KOIPPULMEHTOB MPOYHOCTU CBAPHbIX

coeanHeHnn Pw n OTBepCTI/IIz (Pd’ nmbo wux npounssegeHno B 3aBUCUMOCTU OT
pPacCToAHNA MexXay KpOMKOI;I onwxanwero K CBapHOMY LWBY OTBEpPCTUA U LEHTPOM

CBapHOro LBa by

|/ s—cC

4.1.3.5. Ecnn paccTtosiHne hy paBHO UNU MeHee 05 D“( ) , unn meHee 50
MM, UM KPOMKa OTBEPCTUS nepecekaeT (MOMHOCTb UM YaCcTUYHO) CBApPHOW LLOB
(puc. 4.1), To pac4eTHbIN KO3 PUUMEHT NPOYHOCTN cneayeT onpeaensaTtb no gopmyre

~ o
¢=Qd — 4
Vl—O,?Ssmaw

B ocTanbHbIX cnydadax Aanda pacyeTtHoro KOSCbeI/ILI,I/IeHTa NPOYHOCTN [OOJIXKHO
BbIMOJTHATBCA yCroBue

Pw
Vl— 0,75sin"a,,

e=mn g,

Mpy HanMWuMK YKpenneHHbIX OTBEPCTWI B dhopMynax criegyeT npuHumatb P°

saameH Pd .

4.1.3.6. na OGecCwoBHbIX AeTanen pacyeTHbl KoadduumeHT npoyHocTn @
cnegyet npuHMMaTb paBHbIM KO3(MUUMEHTY NPOYHOCTU AeTanen, ocnabreHHbIX

OTBEPCTUAMMU Pd pn Pe,
4.1.3.7. Ana getanen, He UMEKLLNX OTBEPCTUN, UMM C OQNHOYHBbIM OTBEPCTUEM,

pa3mMepbl KOTOPOro AOJIXHbl YyOOBNETBOPATb YCITOBUIKO dSO,ZSl DT(S_C) , WIn C

o =1 o
PsifaMU MOMHOCTBIO YKpenneHHbix oTBepcTuit ( P¢~~ ), pacueTHbIl KoSddULMEHT
NPO4YHOCTU ¢ cnegyetr npuHMMaTtb paBHbIM KOSCbeI/ILlI/IeHTy NMPO4YHOCTN CBaApHOIo
Py

Vl —0,75sin"a,

coeuHeHns

4.1.3.8. Bo Bcex cny4asax KoaddpUUMEHTbl NpodHocTn @ Pw P a Takke



Py
Vl—O,?Ssi noy

HEe OOJTKHbI NTPUHNMAaTbCA oonee egnHULBbI.

Pue, 4.1: I-J — pacuevnos dalpasiense (UIA LI HADWIECKO ZeT2AH IHY
PACIETE HA BHYTPCHHEE AARACHKE — INON0ARIRY nok); FI—1f - epenmvm
IWEHT CRAPAIeG poedmennn; fIE-Jf{ — ganpuanienys pacdel o RarpysKe

CBapHble coeguHeHna C KO3 UUMEHTOM MPOYHOCTHU Pw  MmeHee 0,5 He
AO0MnyCKalTCA.



4.1.3.9. JInHenHbIM psaoM OTBEPCTUN (KOTOPLIM AN YNPOLEHUA HasblBaeTcs
pAoOM  OTBEPCTUMM) ABNSAKTCA OTBEPCTUA B KonmnyectBe [AByx W bonee,
pacnosioXKeHHble B OOHOM HaripasfeHun (Mo O4HOW fIMHMM) Ha NOBEPXHOCTWU AeTaru.
OTBepcTUA, LUEHTPbl KOTOPbIX OTCTOAT OT yKa3aHHOro HarnpasfeHus Ha 15° n meHee,
MOFyT CYMTaTbCS BXOAALWMMUN B pAL oTBEpCTUi (puc. 4.2).

a < |3° .
HPEEIHGHI?HELH@ ;o $ _
ach \g '
~—
H_H
x‘x S
“hh:é_

OTRepeTHe 4 B HAMPARICHHH CICTHS HANPARS BXOAWT & A OTRCPETHE,
TAK KAK YT ¢ < 13°, H pacuer JOMycKaeTed TPoH3IBOTHTE Be3 YUICTE VI
KRE ILTR IPOOaR-HGIR pA0A.

Orpeporie A ©Ouupasng MY CIPAsa SIS0 He BX00HT B pOLOnL-
HhLH psi GTREPCTHI, TaK KAk yrony > [5°, # pacyeT MpoHIBOIAT KK A8
KOCoro paia.

Puc. 4.2

4.1.3.10. PagoMm OOWHOYHbLIX OTBEPCTUM HasbiBaeTCcA psag  OTBEPCTUN,

2V S—c
PaCCTOAHUA MeXOy KPOMKaMU KOTOPbIX COCTaBMAKT HE MeHee D“( ) .

4.2. KoacpchmumeHTbl NpOYHOCTU CBApPHbIX COeAUHEHUN

4.2.1. KoacpcpmumeHTbl NPOYHOCTU CTLIKOBbLIX COeANHEHUN

4.2.1.1. KoapdPpuUUMEHT NPOYHOCTU  CTbIKOBbIX CBapHbIX COEeAUHEHUN,
BbIMOJSTHEHHbIX nobbim AO0MyLEHHbIM cnocobom (aBTOMaATMYECKON,
nosiyaBTOMaTU4eCKonM WM PyYHOW [YroBOW cBapkown), obecnedmBarlomMM MOSHbIN
npoBap Mo BCeW AJSINHE CTbIKyeMbIX 311IeEMEHTOB, NpU NPoBeLEHUMN KOHTPONA KayecTBa
lWBa paguorpadgpuen nnu ynsTpassBykoM Mo BCeW ANMHE WwBa ONS NPOAOSbHOro LWwea
noa AdaBfieHWEM U NOMNEPEYHOro wsea MNpu pacTsXKEeHUW [OO0SKeH NpPUHUMAaTLCA
criegyrowmm:

ana yrrnepoancTon, HWU3KonerMpoBaHHoOM MapraHuoBUCTOWN,

- o - =1
xpomomonudaeHosown (B Tom uncne 10CrMo910) n aycTeHUTHON cTanemn Pw ’O;
Ans xpomomonunbaeHoBaHaaMeBOM U BbICOKOXPOMUCTOM cTanen npu pecypce



5
no 210 g

- =10
NPV 9N1IEKTPOLLITAKOBOW CBapKe Pw= :
Npu pyYHOM OYyroBOM CBapKe, KOHTAKTHOW CTbIKOBOM CBapke, aBTOMaTU4eCKOW
CTbIKOBOW CBapke nof ornocoMm:

Ans pacyeTtHoun Temnepatypbl 510°C n meHee (va:110;

Ana pacyetHow TemnepaTypbl 530°C u bonee ¢o=0,7 :
NPy 3NEKTPOHHO-y4eBOW CBapKe:

Ans pacuyeTHon TemnepaTtypbl 510°C n meHee (va:110;

Ans pacyetHoun temnepatypbl 530°C n bonee Pw=09 :

Mpn pacyetHon Temnepatype oT 510 go 530°C 3HadeHue koadppuumeHTa

NPOYHOCTU cBapHoOro coeguHeHus Pw onpegenseTca NUHENHbIM
NHTEPNOSIMPOBaHNEM MeXAY YKa3aHHbIMU 3HAYeHUAMU KOIpPULMEHTa NPOYHOCTMU.

4.2.1.2. KooapPpUuUMEHT NPOYHOCTN CTLIKOBOrO CBApPHOro CoeAnHEeHUs, KOHTPOrb
kadyecTtBa kotoporo Y3[l unn paguorpadumen gornyckaeTcsa nNponsBoguTb He Mo Bcen
AONVHEe Kaxgoro wea, crnegyeT MNpuvHUMaTb paBHbIM 3HAYeHWlo, NpuBedeHHOMY B
n. 4.2.1.1 1 yMHOXXeHHOMY Ha Benu4nHy: 0,8 - Npn BLIDOPOYHOM KOHTpPOSie HEe MeHee
10% pnuHbl aaHHoro wea; 0,7 - npu OTCYTCTBUM KOHTPONSA WM Npu BbIGOPOYHOM
KOHTposie meHee 10%.

4.2.1.3. Tlpn Hanuumm CMeLeHUsT KPOMOK CBapHbIX Tpyb kKoadpdpuuneHT
NPOYHOCTM CBAPHOro COeAWHEHUs, ornpedeneHHbin B cooTBeTcTBUM € nn. 4.2.1.1 n
4.2.1.2, 0ofmKeH OblTb YMEHbLUEH NPONOPLMOHANIbHO CMELLEHMNI0 KPOMOK, Hanpumep,
NpU CMELLLEHUN KPOMOK Ha 15% 3HayeHne KoadhduumeHTa OMKHO BblTb YMHOXEHO Ha
0,85.

4.2.1.4. Ecnn HanpaBneHve Harpysku coBragaeT C HarnpasfieHMeM CBapHOro

o — o

lBa WM OTNM4YaeTcss OT Hero Ha yron He Gonee 15° ( 0°=1~a,=15 ), TO
KO3PPULMEHT NPOYHOCTM CBAPHOrO COEANHEHNSA NPU pacyeTe Ha AaHHYH HarpysKky He
yunTbiBaeTcs. Tak, Nnpu pacyeTe Ha BHYTPEHHEE AaBNeHne LUMNNHOPUYECKUX geTanen
He y4MTbIBaeTCsl MONEpPEYHbLIN LWOB, a NPU pacyeTe Ha OCEBOE YCUMNNE HE YYMTbIBaeTCs
NPOAOSIbHbIN LLOB.

4.2.1.5. YcuneHue cBapHOro wBea npu onpeaeneHnn KoaguumeHTa npoyYHOCTH
He y4uTbIBaeTCS.

4.2.1.6. Ecnn cBapHoe coegMHEHME HarpyXeHo M3rmbarowmumm Harpyskamu, 1O
npy  onpeaeneHnn  M3rmMbHbIX  HaNPsSKEHWW, OEWCTBYOWMX B NONEPEeYHOM
HanpaBneHUNn CBaApHOr0 COEAMHEHUS, AOSDKHbl  MPUMEHATBCA  KOIPULMNEHTDI

NPOYHOCTMN CBAPHOro COeANHEeHUst Npu narnde ‘PbW, 3HAYEeHUs1 KOTOPbIX ANA KaTaHbIX K
KOBAHOCBEPMEHbIX WM LEHTPOBEXHONUTLIX Tpyb6 C MexaHuveckn obpaboTaHHOM
BHYTPEHHEN MOBEPXHOCTbI [LOSMKHbI MNPUHMMAaTbCA He 0onee npuBEAEHHbIX B
Taon. 4.2.

Tabnuua 4.2

3HavyeHusa koadppuumeHTa Pow



Ctanb Tpy6bl
KaTaHble MeXaHU4YeCcKun
obpaboTaHHbIe

AyCTEeHUTHasg XpOMOHUKerNeBasa 1 BbICOKOXPOMUCTas 0,6 0,7
XpomomonunbaeHoBaHagmMeBasi Nnpu pac4yeTHON
Temnepartype:
510°C n meHee 0,9 1,0
530°C n bonee 0,6 0,7
Yrnepogucrtada, mapraHuoBsmcTas mn 0,9 1,0
XpoMomMonndaeHoBas

NMpumeyanue. Npu pacyetHon TemnepaType oT 510 go 530°C koadppuuneHT
NPOYHOCTM CBapHOrO COEAMHEHWs nNpu  KU3rMbe onpegendeTca  JIMHENHbIM
MHTEPNOSIMpPOBaHMEM MeXAY YKa3aHHbIMU 3HAYEHUSMMU.

Ecnu pacyeTHasa geTanb M3rotoBrieHa U3 NncTa, TO 3HaAYeHNa KoadhdurumeHTos
NPOYHOCTM CBAPHOro CoeauHeHnda npu mnsrnmbe gonyckaeTca npyHuMaTtb no tabn. 4.2
Kak ona mexaHndeckn obpaboTaHHbIX TPYO.

Mpn narotoBneHnn getanen u3 nonydadbpmMkaTtoB ¢ NOSEM AOMNYCKOB TOSMLMHbI
CTeHKkn bonee 10% Koa(ppUUMEHTHI NPOYHOCTU CBAPHOrO COeaMHEHUA Mnpu nsrnbe
cnepyet npuHUMaTh No Tabn. 4.2 kak anga KataHbiX Tpy6.

4.2.1.7. na xpomomonubaeHoBaHagMEBLIX U BbICOKOXPOMUCTLIX CTanen npwu

5
pacyeTHoM TemnepaTtype 6Gonee 510°C wu pecypce 3-10 Y 3HayeHusd
KO3 PUUMEHTOB MPOYHOCTU OOSMKHbI BbITb YMeHblWweHbl Ha 0,1 n coctaeat 0,6 n 0,8
BmecTo 0,7 1 0,9 cornacHo n. 4.2.1.1 n 0,5 n 0,6 emecto 0,6 n 0,7 cornacHo n. 4.2.1.6.

[ns pecypca ot 2:10° Ao 3-10° Y 3HaYeHMs1 KOIPMDULMEHTOB NMPOYHOCTU CBAPHOro
coefMHEHNs1 ONpeaensitoTcs NUHEeNHbIM WHTEPNONMpPOBaHMEM MeXdy YKasaHHbIMU
3HaYEeHUAMMU,

4.2.1.8. [Ina xpomomonubaeHoBaHaaMeBbIX U BbICOKOXPOMUCTLIX CTanen npu

5
pacyeTHoM TemnepaTtype 6Gonee 510°C wu pecypce 4-10 Y  3HavyeHus
KO3 PUUMEHTOB MPOYHOCTU OOSMKHblI OblTb YMeHbLUEeHbl Ha 0,1 MO CpaBHEHWUIO CO

5
3Ha4YeHUaMH, YyKasaHHbIMW TMpU  pecypce 3100y B n.4.21.7. 3HauyeHus
KOO(PPULUMEHTOB  MPOYHOCTM  MOTYT  YTOYHATBCA NO  Mepe  HaKonmneHus
3KCMepuUMeHTanbHbIX JaHHbIX.

4.2.2. KoacpcpmumeHTbl NPOYHOCTU YrNOBbIX CBapPHbIX COEAUHEHUN U
coeAVHEHUN BHaxXNeCTKy

4.2.2.1. Tlpn pacyeTe YrnoBbiX U TaBPOBbIX CBAPHbIX COEAUHEHMI Ha BCe BUAbI

Harpy3ok (KpoMe cxatusl) KO3IUUMEHT MPOYHOCTU Pw cnegyet npuHMMaTb He
oonee 0,8 npu koHTpone paguorpadpuen nnn Y3K no Bcen gnuHe wea n He donee 0,6
Npwn BbIBOPOYHOM KOHTPOISIE UMM NPU OTCYTCTBUN KOHTPONS.



4.2.2.2. Tpun pacyeTe CBapHbIX COEAUHEHMI BHAXNECTKY Ha BCe BUAbI HArpy3ok

KO(PPULMEHT NPOYHOCTU Pw cnepyet npuHumaTtb He bonee 0,6.

4.3. KoachpurumeHTbl NPOYHOCTU, YUUTLIBaAIOWMUE HANM4ne oTBepCTUM
4.3.1. QnameTp oTBEpPCTUS

4.3.1.1. lNpn onpegeneHnn KoadPUUNEHTOB MNPOYHOCTU Pd pan e anameTtp
OTBEPCTUA AN KaXXO0oro pacyeTHOro ceyeHns crnegyet npuHUMaThb:

A5 OTBEPCTUN, B KOTOPLIX TPYObl pasBanbLoBaHbl UK NpUBapeHbl K HapyXHOW
NOBEPXHOCTN AeTann ©e3 pacTouyku rHesga unu ¢ yrnybneHuwem Onsi yCTaHOBKM
wryuepa MeHee 30% TOMWMHBI CTEHKM unn ¢ yrnyoneHnem 30% wn 6onee, HO C
obecneyeHMeM MNOMNHOro NPonMaBneHnss TONWMHbI CTEHKM LWTyLepa U 3anosIHEHUEM
rHesga HansaeBneHHbIM MeTansnoM, a TaKke A9 JNOYKOBbIX OTBEPCTUM - pPaBHbIMU
AvameTpy O