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«006 yTBepxkaennH ¢geaepaabHbIX HOPM H NPaBHII
B 00J1aCTH NPOMBILILJICHHOH (€30IMacHOCTH
«dIpaBH/a OCYLIeCTBJICHHS IKCILTyaTAIHOHHOr0 KOHTPOJIA MeTalIa
M NPO/JIEHAS CPOKA CJIYKObl OCHOBHBIX 3JIEMEHTOB KOTJIOB
H TPyGONpPOBOAOB TEMJIOBBIX 3J1EKTPOCTAHIHID)

B coorBercTBHH ¢ mnoamyHKToM 5.2.2.16(1) Ilonoxenus o @emepanbHOU
cIyxb6e 1O 3KOJIOTHYECKOMY, TexnonorﬁquKOMy M aTOMHOMY Haa30py,
yTBepXJEHHOro mocTaHoBleHneM [IlpaBurensctBa Poccuiickoi Qenepanyu
ot 30 mrons 2004 r. Ne 401 (Cobpanue 3akoHOAaTenbcTBa Poccuiickoit denepanuy,
2004, Ne 32, cT. 3348; 2020, Ne 27, c1. 4248), npUKa3kiBao:

1. YrBepauts mpunaraemele PenepaibHble HOPMBI H IIpaBHa B obnactu
npoMbllLIeHHO# Ge3omacHocTH «[IpaBuiia OCYIIECTBICHHA SKCIUTyaTalHOHHOTO
KOHTPONIA METalla ¥ IPOMIECHHS CPOKa CIyXOBl OCHOBHBIX 3JICMEHTOB KOTJIOB
1 Tpy6OMPOBOIOB TEILIOBBIX SJIEKTPOCTAHIIHID.

2. Hacrosmmii mpuka3 BcTymaeT B cuiy ¢ 1 auBaps 2021 r. u JeHCTBYeT

1o 1 saBaps 2027 r.

PyxoBouTEND W A.B. Anémun




YTBEPXJAEHbI
nprikaszoM DenepanbHO#M CITyKObI
IT0 3KOJIOTHIECKOMY, TEXHOIOIHIECKOMY

M aTOMHOMY HaJ30py
OT /5122020 No %25

OEJEPAJIBHBIE HOPMbI H ITPABHJIA
B OBJIACTHU NPOMBIIJIEHHON BE3OIIACHOCTH
«IPABHJIA OCYUIECTBJEHUSA SKCILIYATAIIHOHHOI'O
KOHTPOJISI METAJLIA H ITPOJIEHHUS CPOKA CJIYKBbI
OCHOBHBbIX 2JIEMEHTOB KOTJIOB
¥ TPYBOIIPOBO/IOB TEILTOBBIX 3JEKTPOCTAHIUN»

I. OBHIME ITOJIOXEHMSI

1. ®enepanpHble HOpPMBI W TMpaBWia B 001acTH IPOMBINLICHHON
6e3onacHocTH «IIpaBHia OCYINECTBICHA SKCILUTYyaTallHOHHOTO KOHTPOJIA MeTajlia
¥ DPOJJICHHS CPOKa CIyXOH OCHOBHBIX SJIEMEHTOB KOTJIOB M TpyOOMpOBOZOB
TEIUIOBEIX 3NeKTpocTaHumity (mamee — @®HII) paspaboraHbl B COOTBETCTBUU
¢ ®enepanbHbiM 3ak0HOM OT 21 mromsa 1997 r. Ne 116~®3 «O mpoMBILLUIEHHOHA
Ge30mMacHOCTH  OMAacHBIX  IPOM3BOACTBEHHBIX  0OBexToB»  (CobOpamue
3aKOHOIaTenscTBa Poccuiickoit Meneparuu, 1997, Ne 30, cr. 3588; 2018, Ne 31,
cr. 4860) (manee - @epepansHblii 3akoH Ne 116-@3), Ilonoxenuem
o OenepanbHoil Ciyxk0e MO KOJOTHYECKOMY, TEXHOJOTHYECKOMY M arOMHOMY
Hag30py, YTBEpPXAEHHBIM moctaHoBleHHeM IIpaButennctBa Poccuiickon
®enepauun ot 30 mons 2004 r. Ne 401 (Cobpanue 3aKkOHOAATENBCTBA Poccuiickoin
®enepauun, 2004, Ne 32, ct. 3348; 2020, Ne 27, cT1. 4243).

2. ®HII ycranaBniuBaoT TpeGOBaHMs, HaNpaBICHHEIE Ha obecredenue
NPOMBIIUTEHHOK  0€30MacHOCTH, TMPENYNpPEXACHHE aBapui, HHIW/CHTOB,
NpPOM3BOACTBEHHOTO  TpaBMarM3Ma I@PH  MCIONB30BaHMM Ha  ONAaCHbIX
NPOM3BOACTBEHHBIX OOBEKTaX TEIJIOBBIX JJIEKTPOCTAHLIUIA (manee — TOC)
nepeurcnenHoro B myHkre 3 OHIT obopynoBaHus 3HEPreTHYECKUX YCTaHOBOK,

paboTaroliero mox H30LTOYHEIM AaBineHreM 6omnee 4,0 MI1a.




3. ®HIT npeaHa3zHaueHbl 1) IPUMEHEHHU TPH MPOBEACHHH TEXHUIECKOrO

OCBHIETENbCTBOBAHUA, TEXHHYECKOr0 JAHAarHOCTHPOBAaHMA M JKCIEPTH3HI
MPOMBIILUIEHHOH Ge3omnacHocTH ciefyromiero obopyaosanus TIC:

a) NapoBHIX KOTJIOB, B TOM YHCJI€ KOTJIOB-yTHIIH3aTOPOB MaporasoBbIX
YCTaHOBOK, a TAaKKe aBTOHOMHBIX ITapoIieperpepareiieii H 3KOHOMai3epoB;

6) Tpy6onmpoBOOB ITapa ¥ ropssYer BOJBIL.

4. Tpe6osarusa DHII ob6s3aTenbHbI 1711 HCIIOTHEHUSA BCEMH OpraHU3alusaMu
HE3aBHCHMO OT HX OpraHM3al[MOHHO-TIPaBOBBIX (OpM, HHIAMBUIYaIbHEIMU
NpeJNpUHMMATENssMA  (falee — OpraHM3alldM) M HX  paGOoTHHKaMH,
OCYINECTBISAIONIMME Ha TeppHTOpud Poccuiickoi @exepaund W Ha HHBIX
TEPPHUTOPHUIAX, HaJ KOTopbiMH Poccuiickas Oenepanys OCyIeCTBIAET FOPUCAVKIHIO
B COOTBETCTBUH c 3aKOHOJIATEILCTBOM Poccuiickoit Depepaiuu
¥ HOpMaMH MEXIyHapOAHOIO MpaBa 3KCILIyaTalluio yKa3aHHbIX B myHkTe 2 OHII
OmacHBIX IIPOM3BO/ICTBEHHBIX 06EKTOB (Iaiee — SKCILTYaTHPYIOIas OpraHH3allus),
TEXHUYECKOE OCBHUIETENILCTBOBAHHE, TEXHUYECKOE IVarHOCTHPOBaHHE
obopynoBanus, ykazanHoro B myHkre 3 OHII, u mnpoBeaeHHe 3SKCHEPTH3BI
IPOMBILLIEHHO#H 6€3011acHOCTH.

5. Be30macHOCTh 3KCIUTyaTaldl 000pYAOBaHMS TEILIOBBIX JJIEKTPOCTAHIIUH
(nanee — TOC), ykazanHoro B myHkre 3 ®HII, oGecrieunBaeTcs myT&M COOIIONEHHUS
OpraHM3alMsAMH ¥ X paboTHHKaMH TpeGOBaHHMI IPOMBINLIEHHON 6e30macHOCTH,
ycTaHOBNIEHHBIX (efiepanbubiMu 3akoHaMu, ®HII, denepanbHbME HOpMaMu U
npaBwiaMd B 00JacTd mpoMelnuieHHOM GesomacHocTH «lIpaBuia npoBeneHHs
3KCIEPTU3El MPOMEBILUIEHHOW 6€30MacHOCTH», YTBEPXICHHBIMH IPHKA30M
Pocrexnamzopa oT 20 okta6ps 2020 r. Ne 420 (3apeructpupoBaH MUHHCTEPCTBOM
foctuiuu Poccmiickoii ®eneparmu 11 nexkabps 2020 r., perucTpaudoHHbB Ne
61391) (manee — ®HII JOI1b), a TakkKe yKa3aHHAMH TEXHHYECKOW AOKyMEHTAlMU
U3TOTOBHUTEIS.

6. ®HII pernaMeHTHPYIOT NPOLEXYpPY, BKIIOYas METOABI, NEPUOAWIHOCTD
H 00BEM DKCIUTyaTallAOHHOTO KOHTpons obopyaoBanus TOC, yka3aHHOTO

B myHkTe 3 ®HII, B npesienax Ha3HAYEHHOTO (PaC4YETHOT0) CpoKa CiryxkObI (pecypca)




¥ TI0 €T0 JOCTHIKEHMIO, @ TAKXKE YCTaHABIUBAIOT TpeOOBaHMU 10 OLIEHKE COCTOSIHUS
MeTaJl/Ia OCHOBHBIX 3JIEMEHTOB 3TOTO 00OpYy[OBaHMs Ha OCHOBAaHHMH pe3yJbTaTOB
KOHTPONA M TOPAAOK MpPOMJNEHHMs €ro SKCINTyaTalldl CBepX Cpoka CIIyKOsl
(pecypca). TlepedeHb KOHTPONMPYEMBIX 3I€MEHTOB, METOALL, OOBEMBI M CPOKH
TIPOBEZICHHA KOHTPOJIS IpUBOAsTes B rasax VI u VII @HIL

7. DKCILUTyaTallMOHHBIA KOHTPOIb MeTalia o0OpyHOBaHWs, BBIMOJIHACTCS
B COOTBeTCTBHH ¢ nonoxxeuuamu OHII B m1aHOBOM NOpPSAIKE COMTACHO PETIIaMEHTyY
(mporpaMMe) BO  BpEMEHHOM  HHTEpBaje CO  JHA  BBOJa  €ro
B SKCILIyaTallHio ¥ IO OKOHYAHHs Ha3HaYeHHOTo (PacyeTHOro) pecypca (Cpoka
CITyKOBI).

8. TTo JOCTHXEHHH HA3HAUEHHOI'O CPOKa CIIyKOBI WM pecypca (110 BpeMeHH
JJIH KOJIMYECTBY IUMKIOB HAarpy>KeHHUs) 00OpyAOBaHHA, YKa3aHHOIO B TEXHUIECKOH
JIOKyMEHTAL[MH, IPOBOJHUTICA €ro TEXHMYECKOe IHAarHOCTHPOBaHHE, BKIIOYas
Hepa3pyIIalolIii, paspyllaloluii  KOHTPOJIb B  paMKaX  3KCIEPTH3EI
IPOMBIIIIEHHOH 6e30macHOCTH. JKCIepTH3a INPOMBIIUICHHOH —0e30MacHOCTH
H TpONJIEHHE CpOKa CIyXObl O0OpYHOBaHHMS BBHITIONHAIOTCA OpraHU3alHeH,
¥IMeIOIIel JIMIICH3MIO Ha MPOBe/IcHNE SKCIEPTH3BI MPOMBIILICHHOH 6€30M1acHOCTH.

JIisl OTZIENBHBIX 3JIEMEHTOB WM TPYIII 3JIEMEHTOB B COCTaBe KOHKPETHOIO
TEXHAYECKOr0 YCTPOWCTBA MOIYT OBITH  JONOJHUTEIBHO  YCTAaHOBJICHBI
coBCcTBeHHbIe 3HAYEeHHs HAa3HAYEHHOTO pecypca (MM CpoOKa CIyXObi), KOTOPBIE
MOTYT OTJIHYAThCA OT Ha3HAuYeHHOIo CpoKa CIyxObl (pecypca) TeXHHYECKOro
ycrpoiictBa.  KOHTpoiab ~ TakMX ~ JJIEMEHTOB, IIOMHMO  TEXHHYECKOro
IMarHOCTHPOBaHMS B PaMKax OSKCIIEPTH3B IIPOMBIIUIEHHOW 06e30MacHOCTH
06opy/I0BaHKA, IPOBOAUTCA cornacHo MyHKTy 10 @HII ¢ yuéTroM yCTaHOBICHHBIX
IJis HUX CPOKOB B COOTBeTCTBHH C TpebGopaHusaMu @HIIL Pe3ymsraThl KOHTPOIA
37IEMEHTOB YYHTHIBAIOTCS [PH [NPOBEJEHHM JKCIEPTHU3bl MPOMBIIUICHHOM
6€e30MacHOCTH, B TOM YHCJIE PH OnpeeIeHHH 06bEMa IOIEKAIMX BRITTOTHEHUIO
pabor.

9. DKCIUTyaTalMOHHBIH KOHTPOJIb MPOBOAUTCA B LEJNAX OLEHKH COCTOSHMSA

MeTalllla U BO3MOXHOCTH IIaJ'IBHei;II.Heﬁ 3KCILTyaTallid 3JJIEMEHTOB H I[eTaJIeﬁ




obopynoBanus, ykaszamHoro B myHkre 3 @OHIL, gns  ofecneyenus
UX HaAEXKHOM OKCIUTyaTallud A0 JaThl IPOBENCHHS OYEPENHOr0 KOHTPOILA
(TexHMueckoro nuarHoctupoBaHus (gamee — TJ/I)) mim  3KCIEPTH3BI
IpoMEIILIeHHOM 6e3omacHocTH (nanee — JI1B) ¢ BemonHenueM T]I.

DneMeHTHl O06OpYNOBaHMs CYMTAIOTCA NPHIOJHBIMM K JAJbHEHIIeH
SKCILTyaTalliH, €CIIH IO pe3yJITaTaM KOHTPOJIA TOATBEPKAAETCH, YTO COCTOSHHE
OCHOBHOTO ¥ HAIUIABJICHHOTO MeTauna yaosieTBopserT TpeGoanusaM OHII
¥ He BBEIXOIMT 32 IIpelelitl MUHIMAJbHBIX 3HAUYeHHH, yCTaHOBICHHBIX pacuéTaMu
Ha MPOYHOCTE.

10. Komrtpoms Metamna obopynoBanus Ha TOC ocymecTsisercs
SKCILTyaTHpyIOmell opraHusauueil Haxogsmielica B e§ coctae Jaboparopueit
Hepa3pyIIAOIIEro, pa3pyIlalomero KOHTPoIs (pH HaIMYHMH) WK 1aGopaTopiiMu
apyrux opraHusanuit. s TEXHHYECKOro AWarHOCTUPOBaHWS, HEpa3pylIaloIIEro
KOHTPOIIS, Pa3pyIIAlONIero KOHTPONA TEXHHYECKMX YCTPOKMCTB MpH NPOBENCHUH
SKCIEpPTU35l IPOMBILLIEHHONH 0(€30MacHOCTH SKCIECPTHOH OpraHM3allded Takoke
MOXeT OBITh INpHUBJEYEHa COOTBETCTBYIONIAA JIAOGOpaTOpHs IKCILTyaTHPYIOIEH
OpraHu3aIiH.

11. JlaGoparopus Hepa3pylIalOIIEr0 KOHTPOIS MOXET BRINOJHATDH
TOJNIBKO T€ BHIBl KOHTPOJSA Ha KOHKPETHBIX BHJax (THMax) obGopyaoBaHws,
B OTHOIICHHYM KOTOPHIX OHa 00/1aiaeT KOMIIETEHIHEH, COOTBETCTBYIOMIEH MPOQHMITIO
BHINIOTHAEMBIX paGoT U BULY 06GOpyHIOBaHMS, a TakXKe pacronaraeT Heo6XoIMMbIM
VIS 3TOTO KONMYECTBOM paGOTHUKOB COOTBETCTBYIOIIEH KBaIMGHUKAIMH U
KOMILIEKTOM H3MEPHUTEbHBIX, JUArHOCTUYECKUX mpubopoB
U YCTPOMCTB.

12. DOKcIuIyaTalMOHHBIA KOHTPOJb IPOBOJUTCS BO BpeMs IUIAHOBBIX
OCTaHoOBOB  obopymoBanus. JlomycKaercs CMEIIEHHEe CPOKOB  KOHTPOJA
06OpyIOBaHHS KM TPYTIN SIEMEHTOB 060OPYI0BaHKs B GOMBIITYIO CTOPOHY Ha 5 %
OT COOTBETCTBYIOIIETO HAa3HAYEHHOTO pecypca, YKa3aHHOIO B TEXHHYECKOM

JOKyMEHTaIuH, a Taike B rnase V OHIL




Pemenrie 0 CMEIIEHHH CPOKOB 3KCIUTYyaTal[HOHHOIO KOHTPOJA AJIA TPYMIl
SNMEMEHTOB O00Opy/OBaHWs, He OTpabOTaBIIMX Ha3HAYEHHBIA pECypc, WIH
3JIEMEHTOB, I KOTOPEIX Ha3HAYEHHBIN pecype He yCTaHaBIMBACTCA, IPUHAMACTCS
PYKOBOJHUTEJIEM SKCILTyaTUPYIOIEH OpraHHu3aliH.

Pemenne O CMEIICHHM CPOKOB KOHTpOAS B OONBIOYyIO CTOPOHY s
060py/I0BaHKSA WK TPYIIII 3IEMEHTOB 000Dy I0BAaHHUs, OTPAGOTABIINX HA3HAYECHHbIH
pecypc, NpMHHAMAaeTcs DYKOBOAHTeNEeM OpraHM3alli¥, 3JKCIUTyaTHpYOLIeH
060py/I0BaHHE Ha OCHOBAHUH IIOJIOKHTEILHOTO 3aKII0YEHHUS CIIELHATU3UPOBAHHOH
Hay4HO-HCCIIENOBATENBCKON! OpraHM3alliK, OCYLIECTBIAOIIEH NEATENBHOCTh IO
IPOBEACHHIO HAYYHBIX UCCIIENOBaHUH U pa3paboTOK, pacronararomen yCIoBUIMH
M KOMITeTeHIHell Ui BEINOJIHEHHS CIIELHATH3HPOBAaHHbBIX paboT 1Mo 06eCIeUeH IO
NPOMBIILTEHHOM Ge30MacHOCTH TEIUIOBBIX JIEKTPUYECKHX CTaHLMH, a Taioke
JMIEH3MEH Ha OCYILECTBICHHE MEATEIBHOCTH II0 IPOBEICHHIO JKCIEPTU3EI
IIPOMBIIILJICHHO# 6€30I1aCHOCTH.

13. TumoBas HOMeHKIarypa H OOBEMBI 3KCILIyaTallHOHHOIO KOHTPOJIA
npusenensl B rnase VI ®HIL [opsinok opranu3aimy u nposenenus TJI (koHTposis)
00OpyOBaHMs WM TPYNI 3JIEMEHTOB 00OpYNOBaHHsS B CBA3HM C JIOCTH)KEHHEM
Ha3HAYEHHOIO pecypca WIH 3a MpefellaMH Ha3HAYEHHOIO pecypca, MpHUBEIEH B
rnase VII ®HIL

14. HopMBbl KOHTpOJII M KpUTEpMH KayecTBa MeTalla HPHBEICHBI
B rmmase VIII  ©OHIL. OGopymoBaHHe MoOXeT OBITH  JOIYIIEHO
K 3KCIUTyaTal[iH, €ClIU [0 pe3yJbTaTaM KOHTPOJs COCTOSHHE MeTajljia ¥ CBapHBIX
COEIMHEHHH COOTBETCTBYET NPUBEAEHHEIM HIXKE HOPMaM M KPUTEPUAM KadeCTBa.
B ciay4ae OTKIOHCHHS pe3ylbTaTOB KOHTPOJS METAjia OT MPHUBEAEHHBIX HOPM
BO3MOXHOCTB U YCJIOBHS 3KCILTyaTallil 0O0pyI0BaHMsI, B TOM YHCJIe MPOBEIeHNE
JOTIOJIHUTENBHOTO obnrema KOHTPOJIA MeTajuia 000CHOBBIBAIOTCA
¥ YCTaHABIMBAIOTCS CIIEIUANTH3UPOBAHHON SKCIIEPTHOM OpraHHU3aiuei.

Ipu oueHke (aKTHIECKOTO COCTOSHHS OOOPYJOBaHHs, H3rOTOBICHHOTO
B COOTBETCTBUH C TPeGOBaHUSMH TEXHIYECKOTro pernaMenTa TamoxenHoro Corosa

«O 6e30macHOCTH 000pPYAOBaHHA, pabOTAIOMEro MOJ M3OBITOYHBIM JABICHHEM
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(TP TC 032/2013), npunstoro Pemenunem Cosera Eppasuiickoii SKOHOMHYECKOH
xkomuccud ot 2 moma 2013 r. Ne 41 (obuuumaneHeiii caiit EBpasuiickoi
SKOHOMHYECKOH  KoMHccHH  http://www.eurasiancommission.org,  2013),
sBIsIONIIerocss obs3arensHBIM Ana Poccuiickoit ®enepardd B COOTBETCTBUH
¢ JoroBopoM o EBpa3suiickoM SKOHOMHYECKOM COI03€, paTHGHUHUPOBAHHBIM
dezieparbHEIM 3aKOHOM OT 3 OkTsabps 2014 r. Ne 279-®3 «O parudpuxarmu
Tloroeopa o EppasuiickoM sxoHOMHYeckoM corose» (CobpaHue 3aKOHOAaTeNIbCTBa
Poccuiickoit ®enepauyu, 2014, Ne 40, ct. 5310), Takke MOIDKHBI yIUTHIBATHCSA
KPUTEPHH TPEAENBHBIX COCTOSHHN 0OGOpYJOBaHUA M €r0 3JIEMEHTOB, YKa3aHHBIE
M3TOTOBHUTENIEM B PYKOBOICTBE (HHCTPYKLIHH) IO SKCILIyaTalHH.

15. Oxcmmyarupyromas opraHﬁ3aum JIOJDKHA OpraHM30BaTb Y4€T
TEeMIEepaTypHOTO peXuMa paGoTEl MeTalIa TEIIO3HEPTETHIECKOro 000py 10BaHUS
H CHCTEMAaTH4ecKylo o00pabOTKy CYTOYHBIX TIpaQHKOB TEMIlEpaTyp Imapa
33 KaXIBIM KOTJIOM M B NMaponpoBojax. [1o BceM naponpoBOfaM C TEMIIEpPaTypoi
nmapa 450 °C ¥ Bblleé HOJDKHBl YYUTHIBaTbCA IIPOJOJDKHTENIBHOCTh W BENHYMHA
NpEBHILIEHHA TEMIIEpaTyphl Ha KaXKIbl IATUIPaJyCHbIH HHTEpBAl CBEPX
HOMHMHAJIBHOTO YPOBHA. YU&T TeMmepaTypsl ¥ NpOJOIDKUTENHHOCTH (B 4acax)
3KCILTyaTalldH IapOMpPOBOJOB CIIEAYET MIPOBOAMTD 10 KAXKAOMY CAMOCTOATEIBHOMY
yuacTKy (C COGCTBEHHEIM pETHCTPAllUOHHEIM HOMEpOM), a TaKke Iepen
BIPHICKUBAIOIIMMH [IaPOOXIaJUTEIAMH KOTJIOB.

16. OTBETCTBEHHEIM 32 OPTaHHW3AlMIO M BBIIOJHEHHE JKCILTyaTalMOHHOTO
KOHTpOJIsi MeTalla B o6béMax M B CpoKH, ykasaHHeie B OHII, sBujercs
TEXHAYECKH PyKOBOIUTEIH SKCILTyaTHPYIOILEH OpraHU3aliH.

17. BO3MOXHOCTP H CpOK JajibHeimed O€30MacHOM OSKCILTyaTalluu
obopynosanus TOC mocie BeIpabOTKH MM CBOErO Ha3HAUYEHHOTO pecypca (Cpoka
CiayxObl) yCTaHABIMBAIOTCS HA OCHOBAaHMH DE3YNBTaTOB  TEXHWYECKOroO
nuardoctupoBanus B ooseMe OI1b, KOTOpyr0 NPOBOJMT 3KCIEPTHAs OpraHu3aLu,
obnamaromas JHIEH3WEeH Ha OCYIIECTBICHHE MAEATENBHOCTH IO MPOBEICHHIO

3KCTIEPTH3bI IPOMBIILIEHHOH 6€30I1aCHOCTH.
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B03MOXHOCT, MpOMJIEHHS W YCIOBHA 0e30macHOM  SKCILTyaTaluu
06opyioBaHHs CBEPX HA3HAYEHHOTO pecypca (Cpoka CyxObl) (popMyauUpyroTCs
B BeIBoJax 3axmodeHus OI1b Ha OCHOBaHHH OLIEHKH (PaKTHIECKOTO TEXHHIECKOro
COCTOSHMSI OOOpPYNOBaHHS W TIPUHATOTO pENIEHHS O COOTBETCTBUM HIH
HECOOTBETCTBHM  OOBEKTa  JKCIEPTH3Bl  TpeOOBaHWAM  MPOMBIILICHHOM
6e30MacHOCTH.

18. Ilpu oOGHapyXeHHH MO pe3yNbTaTaM SKCILTyaTAllMOHHOTO KOHTPOJA
B OTIENBHBIX DJIEMEHTaX WM y3iax o0OpyHOBaHHsS HENOIMYCTHMBEIX AedeKTOB
Meramna (edeKToB, M0 CBOEMy XapakTepy # (M) pasmepaM, H (W) ¢opwme,
1 (MIM) MECTOIIONOKEHHIO HapyIIAIOMKX YCI0BUA 6€30MacHOM KCILTyaTalliy TPy
VCTAHOBNEHHBIX PpAcYéTHBIX WM  OKCIUyaTAal[MOHHEIX — XapaKTepHCTHKaX)
HOBpEXAEHHBIE [ETald ¥ ONeMEeHTHl JODKHBL OBITh 3aMEHEHB WIH
OTpEMOHTHpPOBaHbL. IIpu 3TOM B NOpsAAKe, YCTAHOBJICHHOM DPaclOpsAHTENbHBIMU
JIOKYMEHTAMH SKCILUTyaTHPYIOLIel OpraHM3alluM, NO/DKHEI OBHITH MPHHATH MEpEI
10 ONpEJECIICHUIO XapaKkTepa Ae(eKToB H IPHYMH WX BOHMKHOBeHHs. [l oTHX
1enel o pelIeHHIO TEXHHIECKOTO PyKOBOIHTENS SKCILTY aTHPYIOIIEH OpraHH3auy
MOXeET OBITh NpHUBIEYEHA OJKCIEepTHas WIM CHELHAIH3HPOBaHHAd Hay4HO-
HCCIIEAOBATEIECKas OpraHu3alys.

19. JIoIyCKaeTcss ~ WCIONB30BaHME  HHCTPYKIMH (pyKOBOJCTB)
MO0 3KCIUTyaTalldOHHOMY KOHTPONIO MeTalna o0OpydoBaHHMsA KOHKPETHOH
AJIEKTPOCTAHLIUH, pa3paboTaHHBIX CHenUaIn3ipPOBaHHOM HAay4HO-
HCCIENOBATENBCKOM OpraHu3alyeif Ha OCHOBE TUIOBBIX NIPOrpaMM, PUBEAEHHBIX
B raase VI OHII ¢ yuéroM HHOMBHIAYAIbHBIX OCOOCHHOCTEH obopynoBaHHs
xonkpeTHo#i TOC, KOTOpble MOTYT OTJIHYATEC B 9aCTH 00bEMA M MEPHOANIHOCTH
KOHTPOJISL OT THIIOBBIX MPOrpaMM (MHCTPYKLHi) M C LENBI0 MHGOPMUPOBAHH
HanpaBNsioTcs B PocrexHajgsop. IlepecMOTp HMHCTPYKIMi — (PYKOBOACTB)
M0 SKCIUTyaTAHOHHOMY KOHTPONIO MeTaljia JO/DKEH MPOBOAMTECA B MOPSJKE
H C IE€pPHOAMYHOCTHIO, YCTAaHOBJIECHHBIMH pPaclOPSAMTEIbHBIMH JOKyMEHTaMH

SKCILTYaTHpYIOMIeH OpraHu3aliy, a TAK)Xe B Cilydae M3MEHEHHA 00bEMa Ui BUIOB




KOHTpOJISi, B TOM YKCJIE TIPH BEISBICHHH Ae(eKTOB, BHI3BIBAIONIAX HEOOXOAUMOCTD
TAKUX U3MECHEHHH.

20. TopsamoK SKCILTYaTAlMOHHOTO KOHTPONS U NPOJUIEHHs CPOKa CIyXOHI
(pecypca) 3NIEMEHTOB 00OpYOBaHMs, U3TOTOBICHHBIX U3 HOBBIX OTE€YECTBEHHBIX
craneit WIH cTajelf KHOCTPAHHOrO NPOM3BOACTBA, KOTOphle He ykasaHsl B OHII
(rnaBe1 V — IX), onpezensercs SKCILTyaTHpYIOIeH opraHu3aleli Ha OCHOBaHUH
3QKITIOYEHHA SKCIIEPTHOM WM Crel[HaTH3HPOBaHHOH HayJHO-HCCIIENOBATENbCKOM
OpraHM3allii, KOTOpOe IOJIDKHO COJEpXaTh HHAMBHIAYAIBHYIO IPOIrpaMMy
SKCILIYaTallHOHHOTO KOHTPOJISI YKa3aHHbIX JIEMEHTOB 0G0PYHOBaHUSA, U C LEIbIO

nHOpMUpPOBaHHs HamnpasisgeTcs B PoctexHamzop.

II. OCHOBHBIE TPEBOBAHMSA 110 OPTAHM3AIIUHA
M MPOBEJEHHAIO 9KCILTYATAIIMOHHOI'O KOHTPOJISA

21. Tlpumensemsie Ha TOC MeTomsl M OOBEMBI KOHTPONS [JOJDKHBI
rapaHTHPOBAaTh BEIABICHWE HENOIyCTUMBIX NE€(PEKTOB H OTKIOHCHWH B MeTalie
M CBapHEIX COSAMHEHHMSX 3JIE€MEHTOB 00OpyZOBaHHMA (B IpeAeiax BO3MOXHOCTEH
NIpUMEHAEMBIX METOIOB) JUis obecmeueHHs mociemyiomed —6esomacHoi
M HaJI&XKHOM dKCILTyaTaluy 000py0BaHHMs.

22. Anmapatypa, CpeJiIcTBa KOHTPOJISI, CPEICTBa H3MEPEHHH, HCTIBITATENIbHA
TeXHWKa (MalIMHBEI), KOHTPOJBHO-U3MEPUTEIbHbIH HHCTPYMEHT M HACTPOEYHBIE
(cTanmapTHbie) 06pasusl MOMKHBI HMETh TEXHHYECKHe MHacmopra (JOKyMEHT
W3TOTOBUTENSI C TEXHHYECKMMH XapaKTepHCTHKaMH) H  HOATBEpXICHMS
O IPOXOXIEHAH TIOBEPKH, KaIHOpOBKM HIM aTTeCTallid Ha OCHOBaHHH
HOPMATHBHEIX JOKYMEHTOB, pa3pabOTaHHBIX H NPUMEHSEMBIX B COOTBETCTBUH

¢ 3aKOHOJATeNbCTBOM Poccuiickoii Peepannn O MPOMBIIUIEHHOH 6€30I1aCHOCTH,

TEXHUYECKOM PEryJIMpOBaHHIO, CTaHAAPTH3AIHHA H €IMHCTBC CPCACTB HBMCPCHI/Iﬁ

(manee — HJI).

23. Marepuais! s gedheKTockonuy (MOPOMIKH, CyCIIEH3HH, MEeHEeTPaHTEL,

pamuorpadHuecKue IICHKH, XMMAIECKHEe PEaKTUBBI) JOJDKHEI HMETh CEpTHQUKATHL
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KadecTBa. Kakiasd mapTusi MarepHaloB JOJDKHa OBITH MOABEPrHyTa BXOXHOMY
KOHTPOITIO ¥ CBOEBPEMEHHOMY KOHTPOJIIO B IIPOLIECCE UCIIONIB30BAHH.

24, JlaGopaTopuM HepaspymIalomero W (WiM) paspyIIaloIero KOHTPOJIA
JIOJDKHEI OBITH 06ecIIeueHE HOPMATUBHO-TEXHUYECKOH NOKyMEHTAIHEN B TIOJTHOM
06BEMe COrIacHO MPOQHUITIO H HOMEHKIAaType paboT 1aGopaTopHy.

25. PaGoTHukH NaGopaTopuii KOHTPOJIS AOKHBI MPOATH TEOPETUYECKYIO
H DOpakTHYECKyH0 IIOATOTOBKY H aTTECTALMIO Ha IPEIMET NOATBEPXKIACHHUS
KOMIIETEHIMH BHJaM BhINOJHAEMEIX paboT (METOLOB KOHTPOJIA) H HOPMAaTUBHOM
JOKYMEHTALMH, ONpexelioniel 6e30nacHbie METOAB! MPOBEACHHS KOHTPOJLA.

K pa6oTaM 1O KOHTPOMIO AOIMYCKAIOTCA CIEHHATMCTHI-AE(PEKTOCKOMUCTH!
¥ MIDKEHEpHO-TEXHMYeCKHe PaGOTHHKH, MPOIIEIIHE MOATOTOBKY (ATTECTallHio)
M WMeIoIMe  JOKYMEHT, MOATBepXkAalommi  o6nacTh  KOMIETEHIMH
M0 pe3yibTaTaM arTecrauuu. IIpu mepephise B paGore Gonee IIECTH MeECAIEB
IOJDKHAa OBITH HpoBeleHa BHeodepenHas arrecTanud. Ilopanox mnpoBeneHHA
MOATOTOBKMA M AaTTECTALlMH OIpeAeisIeTCs pacHopsaUTeIbHBIMUA ‘TOKyMEHTaMH
OpraHU3alliH.

26. OpraHuszaiusa paGoT HO NOAroTOBKEe O6OpyHOBaHHS K KOHTPOIIO
M 06eCIeYeHMIO ero MPOBEJICHUS OCYINECTBIIAETCS TEXHHYECKUM PYKOBOAMTEJIEM
SKCILTyaTHpYIOLIEH OpraHu3alui.

27. Tlepem mnpoBemeHHEM KOHTPOIS A OOecredYeHHs KadecTBa €ro
BBITIOJIHEHMA [JIsi PAacCMOTPEHHS [OIDKHAa OBITh IpPEACTaBICHA TEXHHYECKasd
M OKCIUIyaTal[HOHHAas JOKYMEHTAWM Ha MOMNEXalui KOHTPOMO OOBEKT,
a IMEHHO:

HCTIOJIHATEIbHbIE CXEMBI, CBApOYHEIE (PEMOHTHbIE) (GOPMYISIPHI, YEPTENKH,
ICKH3BI;

CBEJICHHA O NOBPEXICHUAX, OTKa3ax, aBapusiX M MPOBEJEHHBIX 3aMeHaX
9JIEMEHTOB B COCTaBE KOHTPOIHMPYEMOT0 0OBEKTA,;

pe3yJBTaThl MpeIECTBYIOIETO KOHTPOIA.

28. Tlpum OKCIUTyaTalliOHHOM KOHTpole JobkHa OBITh obecreveHa

6e30MacHOCTh ero NpOBEACHUA B 3aBUCHMOCTH OT KOHKPETHOI'O MECTa nu YCJIOBI/Iﬁ
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BEINOJIHEHHMsT PaboT (Ha BHICOTE, BHYTPU OGOPYJOBAaHHS HIM €ro SJIEMEHTa)
¥ TIPMEHAEMBIX IIPH 5TOM METOZ0B KOHTPOIIA METOJIOB, B 06BEME, YCTaHOBIEHHOM
MHCTPYKI[USIME ¥ PacHOPAAMUTENbHBIME JOKyMEHTaMH OpraHW3alliy C y4€TOM
tpeGoanmiit ®HIT 1 pyKOBOACTB (MHCTPYKLMIA) IO SKCILTyaTal|H 060pyJOBaHHA.

29. Ilpu pasMelleHWH, XpaHEHWH, TPAHCIIOPTHPOBAHAM W HCIIONIB30BaHUM
Ie(pEeXTOCKONMYECKHX W BCIIOMOTaTeNbHBIX MAaTEPHAIIOB, OTXO/OB IMPOHU3BOJCTBA
cnemyer obecrmeyuBaTh Mepbl 0€30IaCHOCTH, YKa3aHHBIC B JOKyMCHTAllUH
MX MIPOU3BOAUTEI C YIETOM MX CBOKCTB M XapaKTEPUCTHK.

30. KoHTponb 32 METAILIOM HEMOCPEJCTBEHHO Ha O0OOpYHOBaHHH NOJDKEH
BHINIOJIHATECSA OpHrajoii B cocraBe He MeHee IByX denosek. Ilpu pabote
B 3aMKHyTOM oGbéMe (BHyTpu GapaGaHOB) cocTaB OpHraibl HODKEH OBITh
He MeHee TPEX YeNOBEK, NIPH 3TOM JBOE WIEHOB GpHMraibl HOHKHBI HaXOIUTHCH
CHapyXH M  CTpaxoBaTh  BHIIONHAIONMIETO  KOHTPOIb  PabOTHHKA.
IMpu pa6oTe B TOMKAaxX KOTJIOB JBOE WICHOB GpHUrajibl ODKHEI HAXOMUTHCA BHYTPH
TOIIKH M OIMH CTpaxyloluH CHApYKH.

31. Hepaspyiuaromuii KOHTpoJb 060pyI0BaHHA CIE€AyeT NPOBOJUTH ITOCHE
npekpaileHus ero paboTel, cOpoca [AaBleHMs, OXJXKACHWSA, APEHUPOBAHMA,
OTKIIOYEHHs OT JpYroro (TEXHONOTHYECKH CBS3aHHOro) 00OpyHOBaHUS.
BHyTpeHHME YCTPORCTBa, PENSATCTBYIONIHE IIPOBEIEHAIO KOHTPOJIS, JOJDKHbI GBITH
yAaleHbl, W30IALMOHHOE MOKPHITHE M OOMYypOBKa, MPEMATCTBYIONMME KOHTPOIIO
COCTOSHMS METAJUIa M CBapHBIX COSJUHEHHH, YACTHYHO MM IIOJIHOCTBIO CHATHI B

MeCTaXx, nogjIcxKalx KOHTPOJILO.

II1. HEPA3PYIIAIOIIM KOHTPOJIb

32. Tlepen npoBemeHueM Hepaspymatomero Konrtpons (maree — HK)
MIOBEPXHOCTh 3JIEMEHTOB B 30HE KOHTPOJA JODKHA OBITH  OUMINEHA
OT 3arpA3HEHHH, NPENATCTBYIOLIMX IIPOBEJEHHIO KOHTPOJA, M HOJDKHA OBITH
3a4MIneHa 40 4McToro Metayuia. [Ipu 3TOM ToIIMHA CTEHKM KOHTPOJIHPYEMOIo
3eMeHTa He J[ODKHA YMEHBINAThCS 3a NpefeNbl JONMYyCKaeMBIX OTKJIOHEHHH

M He JOIDKHBI OOpasOBEIBATECA HENOMyCTHMBIE cornacHo TpeGosanusm OHIT
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u HJI nedextsl (rmyGoKue PHUCKH, LapaldHEBI, HAAphIBbl). Ilepel BHIIONTHEHHEM
MArHUTHOTO KOHTpOI TEILIOBOH HEPaBHOMEPHOCTH M ()epPPUTOMETPHM 3a4HCTKa
MeTaJlIa He IPOBOJUTCS.

33. OCHOBHBIMHM METOAAMH, BHIAMH HEpa3pyIIAOIIEro KOHTPOJIA MeTaa
¥ CBapHBIX COCAUHEHUH SBISIOTCA:

BU3YaIbHO-H3MEPUTETbHBIN;

yJIBTpa3ByKOBOH;

panuorpaduIecKHi;

MarHATOIIOPOIIKOBBIH;

KaIALIAPHEINA MM KaK Pa3HOBUIHOCTh KAIMJUIAPHOTO — LBETHOM;

BUXPETOKOBBIH;

H3MEpEeHHE TBEPAOCTH;

CTHJIOCKOITHPOBaHME;

MarHuTHEIH KOHTPOJb TEIUIOBOH HEPaBHOMEPHOCTH W  MarHUTHas
dbeppUTOMETpHS,

MeTaTorpadhuiecKuii KOHTPOIIb.

JIpyrue MeToBI Hepa3pyLIAIOIero KOHTPOJIS IIPUMEHSIOTCS IPH YCIIOBUM HX
CTAaHJApTH3allMi W CcepTH(HUKAIMH CPENCTB KOHTPOIS B  COOTBETCTBHMH

¢ 3aKoHozaTeascTBoM Poccuiickoi Denepanuy.

Bu3yaJibHbI#H H H3MEPHTEILHLIH KOHTPOJIb

34. BusyanbHEI W M3MepUTENbHBIA KOHTpoNb (mamee — BUK) mpoBozmsr
C UeNbi0 OGHApYKEHHs H ONpeleleHHs PasMepoB IIOBEPXHOCTHBIX AE(EKTOB,
06pa3oBaBIIMXCs HA HApyXKHOM MM (M) BHYTpEHHEH (B 3aBUCHMOCTH OT o0BeKTa
KOHTPOJIA) MOBEPXHOCTAX  OIEMEHTOB  00OpyIOBaHHMs ¥  OTKIOHEHHH
reOMETPHUYECKHX NIapaMeTPOB 3JIEMEHTOB 000PYIOBaHHU, B TOM YHCIIE:

TpelldH, B TOM 4HMCie OOpasyIOIMXCi B MeCTaX TI'eOMETPHYECKOH,
TEeMIIEPaTYPHOU B CTPYKTYpHOH HEOAHOPOAHOCTH;

KOPPO3HOHHBIX, KOPPO3HOHHO-3PO3HOHHBIX M KOPPO3HOHHO-YCTaOCTHBIX

nospequennﬁ MeTaluia,
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SPO3HOHHOTO,  SPO3MOHHO-KABHTAIHOHHOTO  HM3HOCA  ITOBEPXHOCTEH
3]IEMEHTOB 000pYAOBaHNS;

neeKTOB CBapKd B BHAE TpeIlMH, IOp, CBHILEH, MOJPE30B, MPOXKOIOB,
HE3aIUTaB/IEHHBIX KpaTepoB, 4YeIIyHYaTOCTH MMOBEPXHOCTH, HECOOTBETCTBHA
pa3sMepoB IIBOB TPeOGOBaHKUAM TEXHUYECKOH HOKYMCHTAIIHH,

BBIXO/IALIMX HA IIOBEPXHOCTH PACCIIOCHHIHA;,

W3MEHEHHH TeOMETPUYECKHX pa3MepoB M (OPMEI OCHOBHBIX 3JIEMEHTOB
obopymoBaHH 10  OTHOLIEHHIO K  II€pBOHAYAbHBEIM (IpOEeKTHBIM)
HX T€OMETPUYECKHM pa3MepaM U GopMe.

35. Ilo pesynbraTaM BH3YalbHO-U3MEPHTENIBHOTO KOHTPOJIS MOXET 65ITH
yTouHeHa (IOMOIHeHa) IPorpaMMa HepaspyIIaiomero KOHTPo/s 00BeKTa.

36. Bu3yalsHO-M3MEPUTENbHBI KOHTPOJIb BBHINONHAIOT [0 IPOBEACHUA
KOHTpONS MeTalia M CBapHBIX COEJMHEHMH (HAIUIABOK) APYTHMH METONaMH
Hepa3pyIaoLIero KOHTPONs, ykasanHeME B myHkre 33 O®HII, a Taioke mocne
yCTpaHeHHs 1eQEKTOB.

VcTpaHeHHe BEIABICHHBIX A€(PEKTOB TODKHO BHINOTHATECA B COOTBETCTBUM
c TpeboBaHUAMHA nponaBOJ:(CTBeHHo?Texnonomqecxoﬁ JOKyMEHTAaLHH.
Eciu gedexTsl, BBIBICHHBIE IIPM BH3YaJIbHO-W3MEPHTEIBHOM  KOHTPOIC,
HE NPEeNATCTBYIOT AajibHelmeMy IPUMEHEHHIO IPYTAX METOJIOB HEpa3pyIAloiero
KOHTpOJIS, 3T AedeKThl MOTYT OBITh yCTpaHEHBI MOCJ€ 3aBEPIICHUS KOHTPOIA
OpYTUMH METOJIaMH.

37. BusyanbHBI W H3MEPHTENbHBIM KOHTPOJbL CIEAYeT IPOBOJUTH
C HapyXHOM ¥ BHyTpEHHEH CTOPOH 3J1IeMEHTOB. B ciryyae HeJOCTYITHOCTH JJIst BUK
OHOW W3 TOBEPXHOCTEHl JOMyCKaeTcss MPOBOJMTH KOHTPOIb TOJBKO C OJHOH
CTOPOHEL.

BusyanpHbIi  KOHTpONb  BHYTPEHHMX  TOBEPXHOCTEH  3IEMEHTOB
060py0BaHHUs, He JOCTYMHBIX JJIi IPAMOro 0630pa, MPOBOJAT Yepe3 CMOTPOBEIE
JIOYKH, IITyLIEpa WM MHBIM CIIOCOOOM JOCTyIa ¢ MOMOIIBIO SHAOCKOMHYECKHUX

CHUCTEM.
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IIpn semonuenusn BUK cBapHBIX COeIMHEHWH KOHTPONMpyeMas 30Ha
[AOJDKHA BKIIOYATh B ce0s MOBEPXHOCTh METallla IIBa, a TaKkkKe NMPUMBIKAIOMIHE
K HEMY YYaCTKH OCHOBHOTO MeTallIa B 00 CTOPOHBI OT LIIBa.

38. 3amadeii H3MEPHTENBHOTO KOHTpOJA  SBIAETCS  OMNpeNeNiCHHe
reOMETPHYECKHX TapaMeTpoB (pa3MepOB) BEIABICHHBIX NIPH BU3YallbHOM KOHTpOJIE
OTKJIOHEHHH U JeheKkToB (CMelIeHuH, OTKIOHeHHH (GOPMEI U pa3MepoB KPOMOK,
nedexToB GOPMEL ¥ Pa3MEpPOB IIBOB, TPEILUH, KOPPOIHOHHEIX A3B, PAKOBHH, JPYrUX
TIOBEPXHOCTHBIX HECIUIOIHOCTeH). M3MepuTenbHbI KOHTPOJE IMPOBOAMTCS JUIA
ompefeleHHS  OBATGHOCTH  LWIMHJAPWYECKHX  SeMeHTOB.  OBaibHOCTH

IAIMHAPAYECKHX DIEMEHTOB OINpENENAeTCa MyTEM HM3MEPEHHS MaKCHMAJIbHOTO
(Dpmasx) B MHBEMATBHOTO (Dyyip ) HapyxHOTO (17151 TPYO, rHGOB) HIIM BHYTPEHHETO

(zns 6apaGaHOB) JUAMETPOB B JBYX B3aUMHO MEPICHAMKYJAPHBIX HAIPABICHASX

KOHTPOJILHOTO CeueHus. BennuuHa OBANBHOCTH (@) BRIYUCIACTCS 10 GopMyIe:

a= 2 (Dmax - Dmin)
(Dmax + Dmin)

39. Ha maponpoBojax, paboTaiolMX B YCIOBHSX MOJI3Yy4ECTH, BBIIOIHAIOT

.100% . 1)

U3MepeHHs OcTaTouHol aedopmaumu momsydecTH. OcTaTodHyio AeopMaLuio
O/I3y4eCTH H3MEpSIOT MHUKPOMETPOM C TOYHOCTHIO MKajisl He Xyxe 0,05 MM
0 pemnepaM, YCTAaHOBJICHHBIM Ha IpAMBIX Tpybax jmuxod 500 MM H Gonee,
a Talke HAa THYTBIX OTBOJAX, KMEIOMHUX IIpAMBIE YYacTKH JUTHHOH
He meHee 500 Mm.

Penepsl pacronaraloT IO ABYM B3aWMHO MEPHIEHAMKYIPHBIM JHaMETpaM
B CpelHedl 4acTH Kaxmoi NpsMoi TpyObl, MpAMOro y4acTKa KaXJoro rHyToro
OTBOJIa Ha pacCTOsSHUH He MeHee 250 MM OT CBApHOTO COCIHHEHHs MIIM Hadaia
rHyTOro ydacrka. IIpym HEBO3MOXXHOCTH YCTAHOBKH pelepoB B JBYX B32HMHO
TIepIeH UKy IPHEIX HAIPABICHUAX JOMyCKAaeTCs yCTaHOBKa TONBKO ONHOH Maphl
penepoB (B JHAMETPAIBHO IIPOTHBONOJIONHEIX TOUKAX).

I[IpuBapka pemepoB K Tely KOHTpOIHpyeMo# TpyObl (0TBOZA) HOIDKHA

OCYILECTBIATHCS TONBKO aprOHOMYTOBBIM CIIocoGoM cBapkH. [l maponpoBoj0oB




14

13 xpoMuCTEIX cTanei (10X9M®PB, X10CrMoVND9-1) npuBapKy pernepos Ceayer
BRINONHATS ~ OpH  HW3TOTOBNeHWH  TpybompoBoma.  Hadambemk  Lexa,
3KCILTYaTHPYIOIIETO TPYGOIMPOBO, HODKEH yOeqUThCS B IPABAILHOCTH yCTaHOBKH
pernepoB 7§ u300pakeHNH 3TUX MecCT Ha HCTIOJTHATENbHOI
cxeMe-hopMyspe.

Penepsl Ha cxeMe JOJDKHBI MMETh HyMEpAIUIO, OCTAOLIyIOCH MTOCTOSIHHOM
B TeUYeHHEe BCEro IepHOAa SKCIUTyaTallMd MapoIpoBOJA. MecTa pacloJIoXKeH s
penepoB  JOKHEI  OBITH ~ OTMEYEHBI  YKa3aTeJIMK,  BRICTYNAIOIIMMH
HaJl [IOBEPXHOCTBIO H30JIAIIHH.

W3Mepenre  OCTaTtodHOd  JepopManuu  MON3YYECTH  IPOBOJHUTCH
TIpH TeMIIepaType CTEHKH Tpy6Hl (0TBOAR) He Bhille 50 °C.

OctatouyHas jedopMamus TON3ydecTM OT Hadala IKCILTyaTaluu

110 i-TO H3MepeHus ompenentercs no dpopmye:

Ag, = &-;—D-“ﬂ- 100% , 2)
TP :

rae: Ag, — octaTouHas AehopMals MoN3y4ecTH, %o;

D; — naaMeTp, M3MEPEeHHBIH 110 penepam NpH i-OM H3MEPEHUH B IBYX B3aHMHO
NepIeHAUKYJISIPHBIX HANPABJICHUSX, MM;

D, — UCXOmHBI [uaMeTp TpyObl, H3MEpeHHBIH MO perepam
B COOTBETCTBYIOLIEM HAIpaBICHHH B HCXOJHOM COCTOSIHHM, MM;

Dy, — HapyHBIH IHAMETp TpyOBI, K3BMEPEHHBIH BOIH3H PENePOB B KaXIOM
3 JIBYX B3aMMHO MEPIeHUKYIAPHBIX HAPABICHHH B HCXOTHOM COCTOSHHUH, MM.

B ¢opMyine HCIONB3YIOTCA 3HAYEHHMS M3MEPEHHH IO KKIOMy H3 IBYX
B3aMMHO  IepHEHAMKYISpHBIX  HampaBienmid. Hambonbmiee — IOIy4eHHOS
3HayeHHe A&, MpUHUMAeTCsS B Ka4eCTBE paC4E€THOrO.

CBO/HbIE Pe3yLTaThl H3MEPEHHH 3aHOCATCA B GOpMyYIAp TpybonpoBoaa.

40. Bu3yalbHO-H3MEPHUTENbHbIH KOHTPONb MPOBOAAT HEBOOPYKEHHEIM

riia3oM UK (H) C MPUMEHCHUEM ONITHICCKHX U HHOT'O MPpAHLIHUIIA nedcTBUS CpeACTB
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U TIpubOpOB, a TaKXKe C HCIONb30BAHHEM HM3MEPHUTENBHEIX WHCTPYMEHTOB, MEp,

KanubpoB, M1a6IOHOB M MPOYUX NMOXOOHBIX CPEACTB.

YabTpa3BykoBo# KOHTPOJIb

41. YnpTpa3BykoBoii KOHTpoub (fanee — Y3K) nprMeHsAeTCs Ayl BBIABICHHA
neeKToB B OCHOBHOM U HAILIABIECHHOM (B CBapHBIX COeMHEHHAX) METAIIE, a
TaKoKe U W3MEPEHHs TOJIIMHEI CTEHKY (TONIMHOMETPHH) JEeTAIEH.

V3K ciyx#uT s oGHapyKeHUs BHYTPEHHHX Je$EKTOB B OCHOBHOM MeTajLIe
B MeTalUle CBapHHIX COENUHEHHH, B TOM 4HclIe Ne(EeKTOB Ha BHYTPEHHEH
TOBEPXHOCTH 3JIEMEHTOB.

42. Tlpu npoBeneHHWH YIBTPa3BYKOBOH N€(EKTOCKOMMH OCHOBHBIX
9JIEMEHTOB H JieTaleii 000py10BaHus, KOHTPOIIIO IIOJIEKAT:

OCHOBHOM Me€Tall THYTHIX, IOTaMIIOBaHHBIX M INTaMIIOCBapHBIX KOJCH
(oTBOIOB) TPYOOIPOBOOB;

Hapy)XHad M BHYTPEHHsSI [OBEPXHOCTh KODIIyCOB MapoOXiaiuTeneH
¥ IIyCKOBBIX BIPHICKOB, B TOM YKCJIE B MECTaX BPE3KH BIPHICKHBAIOLIUX YCTPOHCTB;

Hapy)KHad ¥ BHYTPEHHsSS IIOBEPXHOCTb KaMep KOJUIEKTOpOB U TPyO
B MeCTaX Bpe3KH IITYLEPOB;

OCHOBHO# MeTalll U pPe3s00Bas IIOBEPXHOCT JeTallel Kpemeka (LINMHIbKH,
6ounrer) quaMeTpoM M42 u 6onee;

CTBIKOBBIE KOJIBbIIEBBIE (TTONIEpEYHBIE) CBapHbIE COeNMHEHHUs TPYGOMPOBOIOB,
KOJUIEKTOPOB ¥ TpyO MOBEpXHOCTE# TemoobMeHa;

NpONOJIBHEIE CTHIKOBBIE CBapHBIE COCIMHEHHs IITAMIIOCBAPHBIX KOJICH
TpyOOIPOBOAOB;

CTHIKOBBIE KOJNBLEBBIE M IIPOJOJBHEIE CBapHBle COeAMHEHMs obedaex
¥ AHKL] 6apabaHOB;

KOJNBIIEBEIE YITIOBEIE CBapHblE COCJMHEHHA C TOJHBIM TPOILIABICHHEM
C TOJIIMHOM CTEHKH OT 4,5 MM;

HaIUIaBKM Ha YYacTKax PeMOHTa CBAPHBIX COEJHHECHHH WIA Ha OCHOBHOM

MeTaJlIeC 3JICMCHTOB.
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43. Visrpa3sBykoBoit TonumHoMeTpuH (manee — Y3T) moasepraiorcs
cIeIyIOLIMe IIEMEHTHI U AETAIH TEIUIOMEXaHHYeCKOTo 060py 10BaHHUA:

y4acTKH TpyGONpPOBOIOB, KOJUIEKTOPOB U TPYO MOBEPXHOCTEH TEMI000MEH,
a TaKKe JpeHaXHBIX H COPOCHBIX TpyOOIpPOBO/IOB;

naTpyOxu 3a apMaTypoit (3aABHXKaMH, OTCEYHBIMH
H PEryJIMpPYIOLIAMH KJIallaHaAMH) U IPOCCENUPYIOIMMH YCTPOHCTBAMH;

THyTEIE, IIITAMIIOBAHHEIE U IITaMIIOCBapHEIE OTBOAB! TPYOOIPOBOIOB;

6apabaHbI KOTJIOB.

IlpH TONIIMHOMETPUH ONpEIeNIeTCs COOTBETCTBHE TONMIMHEI CTEHOK
3JIEMEHTOB HCIIOJIHUTEIBHEIM (IIaCIIOPTHEIM) pa3MepaM, BBUIBIIAIOTCS Y4YaCTKH
KOPPO3MOHHEIX M 9PO3HOHHBIX TIOPAKEHHH U ONPEAEIISETCA BETHIMHA YTOHCHHS.

44, Tlpu moproroBke 00BEKTa K YNBTPa3BYKOBOMY KOHTpPOJIO CleHyeT
06eCIeYnTh €ro MAKCHMAJIBHO BO3MOXKHYIO KOHTPOJIEAOCTYITHOCTB.

45. Jlnd BHINONHEHHS YJNBTPa3ByKOBOIO KOHTPOJIS  HCIOJB3YIOTCS
yIBTPa3BYKOBBIE Je(EKTOCKOIBI ¥ YIbTPa3BYKOBEIE TONIIHHOMEDEI.

B cocraB yiAbTPa3sBYKOBEIX HpPUOOPOB BXOMUT IIBE303JIEKTPHIECKUH
npeobpazosatens (manee — IIOII). Jlna HacTpoliki mNpHOOpPOB, MPOBEPKH
TEXHHYECKHX mapameTpoB AedexTockonos u 11311, a Taxke OCHOBHBIX apaMeTpoB
KOHTPOJIS HCTIOJNIE3YIOT HaCTpOedHbIe 00pasiibl C HCKYCCTBEHHBIMHM OTPaXKaTeIsMH,
pasMepel KOTOPHIX YCTaHABIMBAIOT B 3aBHCHMOCTH OT TOJILIMHBEl CTEHKH
KOHTPOJIUPYEMOTO 3JIEMEHTa ¥ HOPM OLICHKH KayeCTBa.

HactpoeuHsie 06pa3ibl JODKHEI OBITH M3rOTOBJIEHBI TAKOW XK€ TONIIMHOM,
9TO M KOHTPONHMPYEMbi OOBEKT, MaTepuan HX H3TOTOBIECHMS JOIDKEH ObITh
HJIEHTHYEH 10 aKyCTUIECKAM CBOMCTBOM MaTepHaIy KOHTPOJIHMPYEMOro 3JIeMeHTa.

JloImycKaeTcs st H3TOTOBJIEHUS HAaCTPOESYHBIX 00Pa3L0B, MPHMEHIEMBIX NPU
KOHTPOJIE 3JIEMEHTOB U3 MMIIOPTHOM CTallM, HCIOJB30BaTh NMPAMOA POCCHACKHHA
aHaJIor JaHHOW MapKy CTallH.

Hactpoeunsie o6pa3iiel ¥ IIOI1 1O/DKHEI KMETH MAaCIIOPT.

46. Tlpm nmpoeemeHun Y3K  u3MepsAeMbIMH  XapaKTepHUCTHKaMH

HECIUIOMIHOCTH SABJIAIOTCA:




KOOpIOHWHATHI,

SKBHBAaJICHTHAs ILIOLIA/Ib,

YCJIOBHBIE pa3MeEpHI,

YCIIOBHOE PacCTOSIHHE MEXXAY HECILIOIIHOCTAMH;

KOJIAYECTBO HECILUTOIIHOCTEH Ha ONpeAeIEHHOM IHHE.

47. OueHKy KadecTBa MeTalla M CBapHBIX COEJMHEHMH Mo AaHHBM Y3K
clieflyeT IPOBOMTE B COOTBETCTBHH C HOPMAaTHBHOHM JIOKyMeHTaluell Ha H3/ienue
WA TEXHAYECKOH TOKyMEHTALMEH Ha KOHTPOJIb.

KauecTBO CBapHBIX COEIMHEHHI OLIEHUBAIOT N0 ABYXOA/LIBHOM CHCTEME:

6am1 1 — HeyIOBIETBOPUTEIBHOE Ka9€CTBO;

Ga1 2 — y[AOBIETBOPHUTENIBHOE KadecTBO (2a — OrpaHHYCHHO TOJHBIE,
26 — rogHeie).

KadecTBo ru60B M KOJIEH II0 Pe3yJIbTaTaM KOHTPOJISA HX OCHOBHOTO METallia
OIIEHUBAETCA ABYMS COCTOSHHUAMH: «HeroAeH» (6paK) u «roAeH».

48. TIpy M3MEpEeHAH TONLIUHBI CTEHKH HEOOXOAMMO O0eCIeYHTh Pa3MEphL
KOHKPETHOTO KOHTPOJILHOrO y4acTKa (IUIOIIafKK), JOCTATOYHBIE JJI MPOBEACHUA
He MeHee TPEX W3MepeHmii. KOHTpOIBHBIE Y4aCTKH JAODKHBI OBITH PaBHOMEPHO
pacmpeneieHbl M0 OOBEKTY KOHTpOJs, €CIM KOHKpEeTHas 3ajaia KOHTPOJA
He NpeclieyeT WHBIX (CIeNHAaIbHEIX) LeNel.

49. TIpu oOHapy)KeHHHM De3KHX CTYNEHYaThIX H3MEHEHWH [OKa3aHWH
npuGopa NpH TPOBEIEHAW YIBTPasByKOBOH TOMIIMHOMETPHH (BO3MOXHO
ABIIAIOIIMXCA MPU3HAKOM PacCIIOSHHs METajljla) y4acTOK KOHTPOJA paclIupseTcs
JUIsl ONpeielIeHus XapaKTepa M rpanul aedekra. IIpi HOCTYMHOCTH NPOBEACHUA
KOHTPOJI C IIPOTHBOIIOJIOKHOH CTOPOHBI 3JIEMEHTA ClIelyeT BRIOIHUTE U3MEPEHUA
Ha OOpaTHOH NOBEPXHOCTH B aHAJIOTMYHBIX Y37aX I(OOpIII/IHaTHOf/'I. CETKH.
CKoIUIeHHe HEeMeTAUIMUeCKHX BKIIOYEHHH, Op W TOMY IOAOOHOro B Meraie

6yneT BBIABJIATHECS aHAJIOTHYHO paCCIIOCHHUIO.
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MarHHTONOPOMKOBLIH KOHTPOJb (1e(heKTOCKOmH)

50. MarsMTONOPOMKOBEIA KoHTpomb (aedexrockomus) (zanee — MIIK
(MITJI)) sBaseTcsi pa3sHOBHAHOCTBIO MArHMTHOTO BHJa KOHTPOJs, OCHOBAHHOTO
Ha (pUKCaLMK W3MEHCHHH MarHMTHBIX XapaKTEepHCTHK MaTepHaia noj IeicTBUEM
BHEIITHETO MarHUTHOT'O MOJIA.

MarHuTHEIH KOHTPOJAb BBIBISAET IIOBEPXHOCTHBIE HECIUIONMIHOCTA THIA
TpEII}H, HAJPLIBOB, 3aKaTOB, PAKOBHH, HECILIABICHHH.

Mertogom MIIK (MITJI) MoryT OBIT BBIIBICHBI HOATIOBEPXHOCTHEIE
HECILTOLIHOCTH Ha riyOuHe A0 3-4 MM.

51. MarHuTOnoOpOIIKOBbIH KOHTPOJIbL MOXET MPHMEHATHCA Ha pasmHIHBIX
3JIEMEHTax TETLIOCHUIIOBOTO ob6opynoBaHus T3C, HM3rOTOBJIIEHHBIX
3  (EeppOMarHMTHEIX  MAaTepHaloB  C  OTHOCHUTENbHOH MarHuTHON
IpOHMIIaeMOCTHIO L He MeHee 40.

52. OCHOBHBIM TMapaMeTpoM MAarHMTOMOPOIIKOBOIO KOHTPOJS SABJIAETCA
YyBCTBUTENLHOCT. JUIsi KOHTPOJS TEIUIOCHIOBOrO 00OpyNOBaHHSA TIOC npuHAT
YCIOBHEIM ypOBEHb UyBCTBHTENBHOCTH «b» C IpelleNbHBIMH  pasMepaMu
BBISIBISEMBIX HECIUIONIHOCTeH: mupuHa cocrasiser 10,0 MKM, MUHHMAaIbHasd
poTsHKEHHOCTD — 0,5 MM.

53. OnpejeneHre pa3sMepoB HECIUIOMIHOCTH M OLEHKa €€ JOIyCTHMOCTH
NpOM3BONATCA [0  pe3yNbTaTaM  BH3yalbHO-M3MEPHTEIBHOIO  KOHTPOJIA
C INpUMEHEHHEM ONTHYECKHX CPEACTB M H3MEPUTEIBHOIO HHCTPYMEHTAR,

a Ipu HEO0XOIHUMOCTH - IIOCIIE TpaBJICHU ITOBEPXHOCTH.

KannuispHbIH KOHTPOJIb

54, KanuispHEL# KOHTPOJIB SBJIAETCS METOAOM KOHTPOJIS MPOHMKAIOMINMY
BEIECTBAMK, OCHOBAaHHBIM Ha CBOWCTBE CMaUHMBAIOIIMX JKMAKOCTEH aKTHBHO
NPOHUKATh B MEJIKHE OTKPHITHIE NONOCTH (KAMMLISPEL) HAa [IOBEPXHOCTH AeTanei.

55. Tlpu oOcyilecTBIeHHHM KOHTPOJS NPOHHUKAIOMMMH  BEIECTBAMU
BBIIBJIIOTCS. TIOBEPXHOCTHEIE HECIUIOMHOCTH THIIA TPEIIUH, HA[PHIBOB, 3aKaTOB,

HECILIABIICHUM, MEXXKPUCTAITATHON KOPPO3HH.
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KanuandpHelii  KOHTpOJbL  IPOBOJMTBCA  Ha pasﬁnqm.lx JIeTalAX
TemtocwioBoro  obopymoBamms  TDOC,  W3TOTOBIEHHBIX M3  JIOOBIX
KOHCTPYKIMOHHBIX METAILIOB: CTaIEH MOObIX KIIaCCOB, CIIABOB.

56. ITpy MOATOTOBKE KOHTPOIMPYEMOH IIOBEPXHOCTH MyTEM MEXaHWIECKOH
06paboTKH HEOOXOAMMO  HMCKIIOYHTH  BO3MOXHOCTR  «3aTHPKW»  YCThA
HECIUIOIIHOCTH M IPH HeoOXOAUMOCTHU IIPOBOJMTE TPaBJIeHHE y4acTKa KOHTPOJIA.
I11epox0BaTOCTh MOBEPXHOCTH JODKHA OBITH He XyXe Rz 20 Mxwm.

57. Tlpu KanuuIspHOM KOHTpone (LIBETHOM MWIH JIFOMHHECIIEHTHOM)
Ternocunosoro obopynoanus TOC B kayeCTBe ONTUMAIBHOIO IPHHAT KiIace
qyBCTBUTENEHOCTH «II», COOTBETCTBYIOIMI NpEENbHOH MIMpHUHE BBLABIIIEMOM
Hecmommoct ot 1,0 o 10,0 MxM.

58. Ompegenenne (QaKTHYECKHX pasMepoB HECIUIOMIHOCTH H OLICHKA
e€ JOMyCTMMOCTH IIPOBOASATCSA IO pe3yJbTaraM BH3yalbHO-H3MEPUTEIbHOIO

KOHTPOJIA C MPUMEHEHHEM ONTHYCCKUX CPC€ACTB ¥ H3MCPHUTCIIBHBIX HHCTPYMCHTOB.

BuxpeTOKOBBLIH KOHTPOJIb

59. BuxpetokoBsiii koHTponb (fanee — BTK) mpuMmensercs Ha H3ACIHAX
¥ JeTANSX, H3rOTOBIEHHBIX U3 MeTalia (GpeppoMarHUTHEIX U HeeppOMarHUTHBIX
cTaiei, CILTABOB) c YAEIbHOU 3IEKTPUIECKOH MMPOBOAMMOCTEIO
ot 0,5 1o 60 MCwm/m.

BHXpeTOKOBBI KOHTPONIb BBISBISAET IIOBEPXHOCTHBIC HECIUIOLIHOCTH
THIa TpEIIMH, HANPHIBOB, 3aKaTOB, PAKOBHH, Top, HeciulasieHud. Ilpu
ONpe/IEIEHHBIX YCIOBHAX MOTYT OBITH BBIIBIICHB! OJTIOBEPXHOCTHbIE TPEIIMHAI Ha
rayOuHe 1o 3 win 4 MM.

60. YyBCTBHTEILHOCTh BHXPETOKOBOIO Meroaa KOHTPOJIA
He periaMeHTHpPOBaHA. BUXPETOKOBBIA KOHTPOJb MO3BOJAET BBIABIATH TPELIHHEI
(HecmomHocTH) rIy6unHo# or 0,2 MM M AnMHOA oT 3,0 MM HpH PaCKPHITHH
6onee 1,0 MKM.

61. BTK npoBomurcsi B COOTBETCTBHM C 3aBOZICKOH HHCTpYKLHEH

Mo SKCIUTyaTanmu mnpubopa. HanpaBieHue CKaHHpOBaHHs OGBEKTa KOHTPOJSA
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IODKHO OBITh OPHEHTHPOBAHO MEPNEHAMKYISPHO K MpEanoyaracMoMy
PacTOJIOKEHHUIO HECIUIOMHOCTH. BepTHkanbHas OCh npeobpa3oBareis IpH
CKaHHPOBaHWM MHODKHA OBITH HampapieHa IO HOPMalM K IOBEPXHOCTH
.
KOHTPOJIMPYEMOT'O 3JIEMEHTA.
62. IloaTBepK/icHAE HAIMYUS HECIUIONTHOCTH U OMNpefielieHne e pasMepoB
NpOBOAATCA 1O  pe3yabTaTaM  BU3yalbHO-U3MEPUTENLHOTO  KOHTPOIA

C IPUMCHCHHUEM ONTHICCKUX CpeACTB U U3MEPHUTEJIBHBIX HHCTPYMECHTOB.

MaAarnuTHbIH KOHTPOJIb TEILI0BOi HePABHOMEPHOCTH NEPIHTHLIX CTalleH
M MarHHATHas (peppHTOMETPHS ayCTEHATHBIX CTaIeH

63. MarsuTHEI KOHTPOJIb TEILIOBo# HepasHOMepHOCTH (manee — MKTH)
¥ MarHHTHas ¢eppuromerpus (manee — M®) mpenHasHa4eHbl Ui BbIABICHHA
TEIUIOBOM  HEPAaBHOMEPHOCTH  IOBEPXHOCTEH  Harpesa W3  MEPIMTHBIX
(HM3KO/IETHPOBAHHEIX MM YIIIEPOAUCTBIX) M @yCTEHHTHBIX CTalled COOTBETCTBEHHO
IIapoIeperpeBaTebHOrO TPAKTa KOTIIOB.

PeuleHde O TpPUMEHEHMM MAarHHTHOrO Mertoia (IpH HEeoOXO0IMMOCTH)
IPMHAMAeT TEXHMYECKUIH PYKOBOAMTEND SKCIUIyaTHPYIOLIEH OpraHd3alyy Wi
e& o6ocobnennoro moapasaenenus (TAC).

Vka3aHHEIE METO/IBI He IPUMEHSIFOTCA I KOHTPOJIA MOBEPXHOCTEH Harpesa,
M3TOTORJIEHHBIX U3 IIABHUKOBLIX MM OpeGPEHHBIX (OIMIIOBAHHEIX) TPYO.

64. MKTH 6asupyerca Ha »3hdekre TeMnepaTypHOro MarHMTHOrO
rEcTepesuca 6e3 MpUMeHEHHA MCKYCCTBEHHOTO HaMarHMYMBaHH!s TpYO.

M@ OCHOBBIBAETCS HA SBIEHHY 0GOrameHns HapYXKHO#M MOBEPXHOCTH TPYO
alIEeMEHTaMH ¢ eppOMarHUTHBIMH CBOHCTBaMHU.

Hamnawe paboueii cpelsl B TpyOax He OKasbIBaeT BIMAHHA Ha pe3yJbTaThl
KOHTPOJIS.

Bo BpeMs MarHUTHOIO KOHTPOJIS 3JIEKTPOAYToBas CBapka MOXET BECTHChH

Ha yJaJIeHHH OT 30HBI KOHTPOJIA He MeHee eM Ha 10 M.
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Maruutesii  koHTporb (MKTH u M®) me mposomar Ha Tpybax,
3arVIyIIeHHBIX MM HOBBIX, MCHBITABIIMX IIOCHE MOHTaXa (HIM PEMOHTa) MeHee
TpEX TEMIEPaTYPHBIX IIMKIOB THIIA «IIyCK-OCTaHOB)» KOTIIA.

65. MKTH crnegyer NpOBOAMTH MAarHUTOMETPOM C (hEpPO30OHIOBHIM
npeobpasoBaTeNieM /Ui H3MEpeHHs HOPMAlbHOW COCTAaBIAIOIIeH BeKTOpa
MArHUTHOM HHIYKUMH WO HANpsDKEHHOCTH MArHUTHOTO MOJs (MArHUTHBIA
napamerp M). Jluana3on uamepeHus mpubopa JoDKeH GHITh He MeHee: MarHHTHOH
uHAYKIEH £2000 MKT WK HanpsDKeHAs MarHUTHOTO moiis £2000 A/m.

ITpuGops! (MarHuTOMETp ¥ (HEPPUTOMETP) AOJDKHBI UMETh OTHOCHTEIBHYIO
HOIPEIIHOCTh U3MepeHus He Gonee +5 % M OCHAMATBCS aBTOHOMHBIM NUTaHHEM
HanpsDkeHHueM He Bhie 12 B.

66. MarauTHBIH KOHTPOINb ClIeAyeT IIPOBOAKMTH Ha BCEX JOCTYMHBIX Tpybax,
BKIIIOYast THOBI, KOHTPOIMPYEMO# MOBEPXHOCTH HAarpeBa 1o BCEW JIMHE U BBICOTE
oGorpeBaeMoii 30HBL JIomMycKaeTcs NPOBOAMTH KOHTPOJL HA OrPaHHYCHHBIX
y4acTKax [OBEPXHOCTH HarpeBa MNpH YCIOBHM HX PpaclojOXECHHA B 30HAX
C MaKCHMAJbHOM IIOBPEKIAEMOCTHIO, MaKCHMAJbHOH TeMIEpPaTypoid mapa
WJIH HaHOOJTBIIIAM TEIITIOBOCTIPHATHEM.

KoHTpoib MeTooM M® npeanodTUTEILHO BBIONHATE B KOHIIE TIOCICHETO
xofa Tpy6. JlIMHA KOHTPONBHOTO y4YacTKa A mnposeneHus M@ pomkHa
coctapiaTh =~ 100 MM.

MKTH npoBomsaT MpOXONBHBIM CKaHADOBaHMEM OIHOM H TOH XKe
obpasylouieii Bcex TpyoO.

ITpu M® u3MepeHUs CleAyeT BEIIOIHATE B TPEX TOUKaX KOHTPOIHPYEMOTO
ydacTka TpyOsI ¢ maroM =50 MM. B kadecTse pe3yNbTHPYIOIIEro MPUHMMAETCS
cpeaHee 3HAYEHHe H3MEPEHHOro cofiepanus GpeppuTHO# da3si Cy.

KOHTpOIb IPOBOAKTCS NPEMMYIIECTBEHHO BJIONE PPOHTOBOI 0Opasyiomien;
yros MeKIy ochio mpeoGpaszoBarelis GeppHTOMETPa H KOHTPOJIBHOH 00pasyiomei
JOJDKEH COCTaBIATH = 90°.

67. Koutpons u o6paboTKy ero pesyibTarToB OCYLIECTBIIAIOT CIIEAYIOLIMM

obpazoM:
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a) B nponiecce MKTH ayst Kax0#i KOHTpoupyeMoi (i-1) TpyOBI U3MEPSIOT
1 QUKCHPYIOT MAKCHMAIIBHOE U3 H3MEPEHHBIX a6COMOTHBIX 3HAUYCHUH MATHATHOTO
napamerpa M;.

PacCUMTHIBAIOT CpEJHEE MarHMTHOe cOCTOsHMe [ Kaxaod H3 CTOPOH

II0BEPXHOCTH Harpesa (B IIOTOKax «A» 1 «b») mo ¢popmyne:

n

1
Hypg =;Z”i- 3)

i=1
IJIe 71 — KOJMYEeCTBO KOHTPOIMPYEMEBIX TPy B KaXI0# CTOpOHe («A» U «b»)
ITOBEPXHOCTH Harpesa.
OmnpeleisioT PasHOCTh CPEJHMX MArHUTHBIX COCTOSHHH TOBEPXHOCTH

HarpeBa B MOTOKax «A» U «b»:

AH = H, — Hg, . @)
PacCUMTHIBAIOT TEIJIOBYIO HEPaBHOMEPHOCTh IMOBEPXHOCTH Harpesa
O M3BECTHOM 3aBUCHMOCTH MAarHWTHOrOo Tmapamerpa H OT TeMnepaTypsl
IKCILTyaTalMu:
AT = f(AH) . (5)
6) nonydeHHse MeTofioM M® HaHHEIE IO CONEPXAHUIO (QEepPUTHOH tassl

(Cp) Ha KOHTPOJNBHBIX Y4aCTKaX YCPEAHIOTCS M Ka)XJI0 CTOPOHBI TOBEPXHOCTH
Harpesa (110 aHAJIOTHH ¢ popMyJI0i (3)) U 110 ITUM YCPETHEHHBIM Pe3yIbTaTaM (C_'q,)

ONpEeNENAIOT OTHOLICHHWE WX HauGOIbIIero (C-(bmax) K HaWMEHBIIEMY (dbmin)
sHagenmio. C HCIONB30BAaHHEM 3aBMCHMOCTH COIepXaHHs (eppuTHOH (asbl OT
cpemHeit TemmepaTyphl M BPEMEHH OKCIUyaTallid ONpEZENSIOT —BEIHIHHY
TeMieparypHo#i pa3BépTku AT;

B) TEINIOBas HEPaBHOMEPHOCTh CUMTAETCS HAXOJAIMIEHCS Ha JOIYCTHMOM

yposae, eci AT <5 °C.




23

H3mepenne TBEPAOCTH METAILIA

68. B paMKax HepaspyIIaloIero KOHTPO/Is H3MEpeHHe TBEPOCTH (nanee —
TB) MeTanna NPOBOAMTCA IIEPEHOCHBIMU TBEPAOMEPAMH HETOCPEACTBEHHO
Ha 00OBeKTe.

B kauecTBe ammaparypsl i ONpEJEICHHS TBEPAOCTH MCIOJB3YIOT
TIepeHOCHEIE TIPUOOPEI MEXaHUIECKOro, (GU3UIECKOro U (H3MKO-MEXaHUYECKOTO
JNEACTBHUA.

IMpuGop nomkeH obeceunBaTh IOrPEUIHOCTh H3MEPEHHS He Gonee £5 %.

IIpy HCHONB30BaHUM NPHOOPOB MEXaHWYECKOTo THIA (cTaTH4YEeCKOro
M OUHAMHYECKOro JEeWCTBHA) pasMep OTIeYaTka H3MepsioT C IIOMOIIBIO
IEpeHOCHOr0 ~ MHMKpocKoma  (JIymbl) € TOrPelIHOCTBIO  H3MEPEHHA
He Bbime +0,02 MMm.

69. KauecTBO IMOJTOTOBKH NOBEPXHOCTH MeTallTa Ajs KOHTPOIA TBEPAOCTH
JOJKHO COOTBETCTBOBATh TPEGOBAHMAM MHCTPYKLMH IO SKCIUTyaTaluu Iproopa.
Cnemyer obecrmeyuBaTh  KadyeCTBO  IOBEPXHOCTH IO  IIE€POXOBATOCTH
He Xyxe R, 3,2. TIpu 3a4rcTKe MOBEPXHOCTH HEOOXOAMMO HCKIIIOUHUTE H3MEHEHHE
CBOMCTB MeTaJlIa B IOBEPXHOCTHOM CJIO€ BCIIE/ICTBHE HarpeBa Wi HaKi€na.

70. Tlpu u3MepeHMM TBEPAOCTH C MOMOIMIBIO MPHOOpa CTATHYECKOro
BJAB/IMBAHKs TONIIMHA CTEHKH MCIBITYEMOrOo 3JIeMEHTa JOJDKHA OBITH He MeHee
8-KpaTHOM IlyGHHEBI OTIIEYaTKa IIPY HCTIONB30BAHHH CHEpHIECKOro MM KOHYCHOTO
WHACHTOpA M TIONYTOPaKpaTHOW BENMYMHBI JUaroHald OTMHe4Yarka IpH
MCTIONBG30BAaHUA deTHIpEXTpaHHo# nupamuasl. IIpy Mcnons3oBaHuM MpHOOpa
OMHAMHUYECKOr0 BJABJIMBaHHS TOJIIMHA CTEHKH [IOJDKHA COCTAaBIATH HE MEHEE
3Ha9YeHMs], YKa3aHHOIO B IaCIIOpTe Ha KOHKPETHbIH MEPEHOCHON TBEPAOMED.

Konrpons TBEPOOCTH cliedyeT IPOBOAWTH IPH TEMIIEPAaType MeTalila,
He BeIXOAAMIEH 3a npeaenst oT O °C o +50 °C.

PaccrosHHe MeXAy ILEHTpaMH [BYX COCEIHHMX OTICYAaTKOB IIpH
MCIIONb30BAHHH MPHGOPOB MEXAHUYECKOTO AEHCTBHA JODKHO OBITH HE MeHee 4d,
a pacCTOSHHE OT IIeHTpa OTNeYaTka [0 Kpas M3JeNHd HE MeHee 2,5d,

rane d- JAaMETp MJIM JUAroHalib OTIICYaTKa.
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HcnbiTyeMas JieTalb He JOJDKHA CMEIIaThCs NPH M3MEPEHHH TBEPAOCTH;
JOJDKHA OTCYTCTBOBATh BHOpaIHsi 00BbEKTa KOHTPOIIA.

71. Ha xax/0# KOHTPOJIBHO#M IUIOMAAKe NODKHO OBITH MPOBENECHO HE MEHee
TpéX u3MepeHWi. Benuuuna TBEPHOCTH IS KaXKIOH KOHTPOJNBHON ILTOMIANKH
ompesiensAeTcs Kak CpeAHeapudMeTHdeckoe 3HAYEHHE Ppe3yNbTaTOB  TPEX

H3MEPECHUM.

MeTtaanorpaguueckuii KOHTPOJIb (ACCIEIOBAHHE)

72. Metamorpaduueckoe uccienoBanue (nanee — MU) mMetaia B pamMkax
Hepa3pyIIAOMEro KOHTPOJ BEITIOJHAETCS CIEAYIOIMUMH METOAAMH:

NPUTOTOBIECHHEM  MeTaulorpahHuecKux HUIMGOB  HEMOCPENCTBEHHO
Ha TTOBEPXHOCTH KOHTPOIHPYEMBIX 3JI€MEHTOB O0OpYy/0BaHMs C MOCIEIYHOIHM
pocMOTpoM, ¢otorpadupoBaHUEM H aHAIM30M MHKPOCTPYKTYPHl C IOMOMIBIO
IEPEHOCHBIX MOOHIIBHBIX METAIIOrPadMIECKUX MEKPOCKOIIOB;

CHATHEM PEIUIHK (OTTHCKOB) C IIOATOTOBIECHHBIX Ha NMOBEPXHOCTH AeTancH
MeTajiorpagpuyeckux HUM(GOB H MOCIECAYIOIIMM aHAIM30M MUKPOCTPYKTYDBI
Ha peIUIMKax B MeTayutorpadudeckoii naboparopu;

oT6OpOM JIOKaJBHBIX BBHIOOPOK MeTamia (CKOJIOB, —CIIWJIOB, Cpe30B),
HE HapyIIAIOIIUX LEJIOCTHOCTh U paboTOCIIOCOOHOCTE JIIEMEHTa, C MOCICAYIOMUM
IPUTOTOBJICHHEM IK(da ¥ aHAIH30M MHKPOCTPYKTYPEI B METAIUIOrpaduIecKoi
nabopaTopui.

73. Meramnorpadpuyeckiii KOHTPONb NPOBOAAT Ha ydYacTKaX (B 30HAX)
37IeMeHTOB 06opyHoBaHus, Hamboliee OOBEKTMBHO OTPaXAIOIUMX BO3JEHCTBHE
YCHOBHI 3KCIUTyaTallid Ha COCTOSHME MHUKPOCTPYKTYpPHI A€Tajid, B TOM 4YHCIE
B 30HAX NOBBIIIEHHBIX TEMIIEPATYP ¥ KOHLIEHTPallMH HATIPSKEHHUH.

ITponecc npuroToBieHws NUMHGpa i METALIOrpa@UYecKoro aHamu3a
Ha Y4YacTKe IIOBEPXHOCTH OOBEKTa KOHTPOJS BKJIFOYAeT HECKONBKO CTa[uH
MEXaHW4ecKoro INUIH(GOBaHMA ¥ IOJNHPOBaHMSA, a TaKkKe UYepeloBaHHE

OJHOKPAaTHOI'0 MJIM MHOIOKpaTHOro XMMH4YECKOI'o TpaBJICHUA ¥ IIOJIHMPOBAHHA.

[ToBepxHOCTH HUTH(]a JODKHA OBITH 3ePKAJIBbHOM.
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74. Tlpu or6ope NOKaNbHEIX Npo6 HEOGXOAUMO MPEANPHHHMATH MEpBL,
NpeOXPaHAIOIIHE UX OT YPe3MEPHOro HarpeBa U Hakiena.

Ot60op JOKaNBHBIX TNpOG He JO/KEH CHIDKaTh 3amacoB MPOYHOCTH
KOHTPOJNHMPYEMOT'O dJIEMEHTa HIDKE HOPMATUBHBIX 3HAYEHHH.

Jlns 37€MEHTOB C TONIIMHOM CTEHKH [0 30 MM MakcuUMalbHas TiryOHHa
BEIEMKH B MeCTe 0TG0pa He JIOIDKHA TIPEBBIIATh 2,5 MM, HO He TOJDKHa OBITh Gonee
20 % OT TOJIIMHEI CTEHKH 3JIeMEHTa Ha ydacTke oTbopa. Ilpu ToimuHE CTEHKH
31eMeHToB 6osiee 30 MM JOMyCKaeTca TilyGHHa BEIEMKH OT HPOBEIEHHOTO 0T60pa
10 5 MM, HO He 6oiee 10 % OT TOJIIMHEI CTEHKH 3JIEMEHTa. BEieMKa TOJDKHA HMETh
ILUIaBHBIE CKPYIVIEHHEIE Kpas.

He pomyckaercs oT0MpaTh poObl U3 IHYTOM YaCTH MHYTHIX, MITAMIIOBAHHbIX
¥ IITaMIIOCBapHEIX OTBOJIOB. B 060CHOBAaHHEIX CllyYasx JOIyCKacTCsA OTKIIOHEHHE
OT JaHHOTO TpeGOBAHMA IIDH YCJIOBHH OTOOpa NpPEIH3HOHHEIM CIIOCO60M
MEKpOTpoOH TOMmEHOM He Gomee 1,5 MM M BHINONHEHHWH TpeOGOBaHHH
10 NMPeAOTBPAIleHHIO HarpeBa ¥ HaKiéna MeTauia.

75. Tlpu MertawtorpaQMYecKOM HCCIEOBaHWU COCTOSHHS MeETallia
3]1eMEHTOB, pabOTAIOIINX B YCIOBHAX IOJN3YYECTH, aHAIIU3 MUKPOIIOBPEXKIEHHOCTH
(manee — Myq) TIepITMTHBIX ¥ MApTEHCHTHBIX CTallel SBJIsETCs 00s3aTeNbHbIM.

76. Tlpocmotp, amnamu3 H (oTorpagupoBaHne  MHKPOCTPYKTYDPBI
H MMKpPOTIOBPEXAEHHOCTH CTallel IIEPIUTHOTO Kiacca TpeGyeTcs BHIIONHATh IpH
100-xpaTHOM ¥ 500-KpaTHOM yBeNMueHHX. [l OLEHKH MHKPOMOBPEXIEHHOCTH
KAPOIPOYHEIX XPOMHCTBIX CTanell (eppuTO-MapTEHCUTHOTO (MapTEeHCHTHOTO)

KJacca cremyet ucnonb3osath 1000-kpaTHOE yBenUYCHHE.

Onpene.uelme 3JI€EMEHTHOI'0 COCTaBa M€TaJLIa

77. Jlna ompeneneHUs XMMHYECKOrO COCTaBa MeTaljla [pH IIPOBEACHHH
HepaspyIIalomero KOHTPOJA HCIONB3YIOTCHA IEPEHOCHble MOOHIbHBIC npudopsl
ONTHKO-3MACCHOHHOTO WM PEHTI€HO(ITyOPECIIEHTHOTO NPHHIMIIA JASHCTBHA.

INepeHocHas anmapaTypa IPEMEHAETCS U KOHTPOJIA 3JIEMEHTHOTO COCTaBa

MeTajia HEIMOCPEACTBCHHO Ha oOBeKTe KOHTPOJIA.
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Jlns onpeaesneHuss XAMAYECKOrO COCTaBa METAlIa JOJDKHEI HCIIONb30BaThC
npu6opkl, He OCTAaBIIONINE CIIEAOB (IPIKOTOB) HA MOBEpXHOCTH. [Ipu KOHTpOIIE
9JIEMEHTHOTO COCTaBa MeTallla ONTHKO-3MHCCHOHHBEIM METOAOM  CliedyeT
pacrnonaraTh TOYKY (30Hy) KOHTaKTa C IOBEPXHOCTBIO HETald 3a IpejelaMH
npo6JIeMHBIX 30H (BEPLIMHAMH KOHIIEHTPAaTOPOB HANPSKCHMA).

78. s IIPOBEACHUS aHaIu3a OITUKO-SMHUCCUOHHBIM
U PEHITeHO(MIYOPECIIEHTHEIM MeTOJaMH TpeOyeTcs IMOArOTOBKa MOBEPXHOCTH
KOHTPOJBbHOHN 30HBI 3IEMEHTA UIIH JETalIH.

KOHTpOIIB 3]IEMEHTHOIO COCTaBa METalla ONTHUKO-IMHUCCHOHHBIM METOAOM
HaéT BO3MOXHOCTH OIpEAENIeHHs IOJNHOTO Habopa JETHpYIOIMX 3JIEMEHTOB
B CILIaBe, BKIIIOYAas «CJIeJOBbIe» KOIMYECTBA IPUMECEH.

OnpezeneHde XHMUYECKOrO COCTaBa 3JIEMEHTOB M3 XPOMHCTBIX CTalei
METOJIOM OITHKO-3MHCCHOHHOI'O CIIEKTPaJIbHOTO aHalW3a CJIeNyeT BBHINONHATD
B CTAllAOHAPHBIX YCIOBHSX Ha BBIpE3aHHBIX NMpobax (B pamMKax paspyIlarollero
KOHTPOJIA).

79. PentreHO(IyoOpeceHTHbIE aHAIH3aTOPEl HE MOTYT IPHMEHATHCS AJL
OIpEe/ie/ICHHs COACPXKAaHHS B MeTajle JIETKHX JJIEMEHTOB, TaKHX KaK YIIEpOn
U KpeMHHH, a Taioke cepsl U ¢ocdopa. Jlng aHanM3a XUMHYECKOTO COCTaBa
Ha NOpEeAMET OMpeAeeHHs YKa3aHHBIX 3JIEMEHTOB, a TaKkKe Il YTOYHEHHS
MX KOJHMYECTBEHHOTO COAEP)KaHWS B KOHTPOJBLHOH JETalH, CIeHyeT NPUMEHATH

ONTHKO-3MHCCHOHHYIO aNlIaparypy.

IV. PASPYHIAIOIIAN KOHTPOJIb METAJLIA

TpeGoBanns K NPOBEAEHHIO BBIPE30K MeTalna (oT6opy npod)
H H3TrOTOBJIEHHIO 00pa3noB

80. B cmydae HeoOXOAMMOCTH TIPOBEJCHHS HCCICAOBAaHHM MeTaia
Ha BbIpe3Ke BBIIOIHIIOT 0TO0p Mpod.

ITpu oT6Gope mpob MeTaiIa M3 MOBEPXHOCTEN HarpeBa KOTJIOB MECTa BRIPE30K
NOJDKHBI ~ COOTBETCTBOBATH 30HAM ¢  HauboibIned  ITOBPEXAaEMOCTBIO

¥ ¢ MaKCHMAJIBHOM ILIOTHOCTBIO TEIUIOBOTO IOTOKA WM (M) TEMIEpaTypo# Iapa.
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Cremyer mpy 3TOM YYHTHIBaTh pe3yibTaThl MarHHTHOro koHTpoist (MKTH) mma
cTalel IepIMTHOrO Kiacca W (GEeppUTOMETPHH IJI1 AyCTCHHTHBIX CTalleH,
a TalkoKke pe3yNbTaThl YIBTPa3sBYKOBOM TONIIMHOMETpUM. Bripesky ciexyer
BBHINOJIHATD MeXaHM4eCKHMM croco6oM. JlomyckaeTcss OCYILECTBISTh BBIPE3KY
OTHEBBIM CIIOCOOOM C MOCIEIYIOIIAM MEXaHWYECKUM YAAJICHHEM CJIOS METallla
OT KpOMKH pe3a NIMpHHO# He MeHee 20 MM.

81. Bripesky mpoOsl i3 Tpy6ompoBosa (IapompoBoja) CleyeT BHIOIHATD
MEXaHUYECKUM criocoboM. JIomyckaeTcs: MPOBOIUTE BRIPE3KY OIHEBBIM CIIOCOO0OM C
[IPUMEHEHHEM 3JIEKTPOLYTOBOH HMIIH Ia30BOM PE3KH IPH YCIOBHH IIOCIELYIOIIETO
yIaNeHHss MEXaHHYECKHM CIIOCOOOM CIIOS MeTalla OT KPOMKH pe3a INMMPHHON
He MeHee 30 MMm. Crnenyer BeIpe3aTh y4YacTOK TpyOompoBoza, COXAEpIKallHM
¢bparmMeHTHI MpsAMOii TPYOb! U riba, BKIIOYast UX CBapHOE CoeIMHEHUE. BEIpesaemMas
npo6a noJnKHa GBITH peaBapUTENHHO 3aMapKHPOBaHa TAKUM 00pa3oM, 4TOOkI IIpH
nocienyomeii MexaHW4eckoi oOpaborke (pasmenke) Oblia BO3MOXHOCTB
HACHTU(HUKALIMH MeTajlla psAMoii TpyOb! U ruba.

82. Bripesky mpobbl MeTaia (mpobku) u3 6apabaHa ciefyeT BEHINONHATH
MEXAHMYECKMM crocoboM. He cremyeT mNpoM3BOOWTH BEIPE3KY «IIPOOOK»
quameTpom 6onee 100 mm.

MecTo BEIpe3kH poOku 0O0OCHOBEIBaeTCS pacu€éToM Ha mpodHocTs. Ilocne
BEIpE3KH MIpoOBI ClieAyeT yKka3aTh Ha depTexe pa3BEpTKH Kopiyca Oapabana
(i opMyIApe) pasMephl BEIPE3AHHOTO OTBEPCTHUS M PACCTOSHMS OT €r0 IEHTpa
JI0 CepelMHBI GIKailllero CBApHOro IMBa M IEHTPOB OmDKaimmx TpyOHBIX
OTBEPCTHH.

83. BrIpesaeMsie U3 TPYO MOBEpXHOCTE} HarpeBa KOTIOB NpoGsI (maTpy6KH)
JOJDKHEI HIMETh JUIHHY, JOCTATOYHYIO JJIs MPOBENCHUS HEOOXOAMMOro KOMIUIEKCa
MCCIIEIOBaHUM:

MeTaJIorpapUyecKoro aHausa;

XMMHYECKOTO M KapOuIHOro aHalIn3a METala;

IpOBEACHUS TMpPH HEOOXOOUMOCTH MEXAaHWYECKMX M )KapOIPOYHBIX

UCTBITAHUMN.
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Jlns Tpy6 U3 ayCTEHHTHBIX CTajlel KapOMIHBIA aHAIH3 HE IPOBOJMTCA.

OGpasupl IS HCIBITAHMA [0 ONpEJENCHHI0 MEXaHHYECKHX CBOHCTB
M IJIMTENBHOM IPOYHOCTH (KAPONPOYHOCTH) BHIPE3AIOT BAONb OCH TPYOBI -
CerMeHTHBIE 00paslpl, NpPA 3TOM MOBEPXHOCTHBIE CIOM MeTajlla OCTaloTCA
HETPOHYTBHIMHU.

84. O6pasiusl A MEXaHMIECKHX MCIBITAHWH, H3rOTaBIHBACMBIE W3 1po0,
BRIPE3aHHBIX M3 TpybomposomoB (myHkT 81 @HII), cunexyer pasmemarb
B TAHTEHIMAILHOM HAIIPaBICHHH (II0 OKPYXXHOCTH cedeHus TpyObl). OGpasus! 1md
WCIEITAHUI Ha JUIMTENBHYIO IPOYHOCTh (M TON3Yy4eCTh) MeTalia CIEAyeT
pasMeIlarh B TaHTEHIMANLHOM HaNpaBIEHWHM, €CIH 3TO MO3BOILIOT PasMEpHI
BEIpe3aHHON NpoOel. B NpoTHBHOM ciiydae 00pasibl pacmonarailoT BAONb OCH
Tpy6l.  O6pasmpl s MEXaHHUECKMX  MCTBITAaHMH M MCHBITAHMH
HAa JUTHTENBHYIO IPOYHOCTh CBAPHBIX COEAMHEHHI PacIioaraloT BOJIb OCH TPYOBL.
Crexnyet pasMemarh o6pas3isl 10 BO3MOKXHOCTH 6JIvDke K Hapy)KHOH IIOBEPXHOCTH
TpyG5I (€CIH 3TO He MIPOTHBOPEYHNT KOHKPETHOH 3a/1a4¢ HCCIIE0BAHUA).

85. O6pa3up! 11 MEXaHUUECKUX UCTIHITaHHH U WUCTIBITAaHHI Ha JJIUTENIbHYIO
IIPOYHOCTh, BEIpe3aeMble M3 LeHTpobexHomMTEX (nanee — LIBJI) TpyO, cnenyer
pasMelaTh B 30HaX, MAaKCHMaJbHO NPHOIMKEHHBIX K BHyTPEHHell MOBEPXHOCTH
TPYOBI

86. Jlnm WcclemoOBAaHHMA, MeTalla THYTOro KojeHa mpoGa orGupaercs
(BBIpe3aeTcs) M3 IEHTPAIbHOM 9acTH KoleHa (ru6a). B aTom ciydae oOpasiup! s
HCCIIEIOBaHUM KaK IONepevYHble, TaKk H IPOJOJBHEIE BHIPE3AIOT U3 IMOJOBHHEI
po6hl, COOTBETCTBYIOMIEH HapyxXHOMY 06BOMy rvba, BKMIOYAIOMIECH MONTHOCTBIO
PacTAHYTYIO 30Hy M YaCTHYHO JIBE HEWTpaIbHBIE 30HEI.

O6pasupl i MeTawiorpahWdecKMxX — MCCIEIOBaHMH  MeTaiia
Tpy6GONpPOBOMIOB, BKIIOYAs aHANN3 MHKPOCTPYKTYPHl ¥ MHKDONOBPEKIEHHOCTH,
BEIPE3aIOTCA Ha BCIO TONIIMHY CTEHKH TPyOsI (ru6a) (OrpaHH4MBAIOTCS BHYTPEHHEH
¥ HapY>XHOM MOBEPXHOCTAMH TPyObI).

87. BoipesanHas u3 GapabaHa IMIMHApHYecKas npoba paspesaeTCs

Ha HECKOJIBKO CJIOCB (,IIPICKOB), TOJIOMHA KOTOPBIX JOJDKHA obecneunThb
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M3rOTOBJICHHE CTAHIAPTHBIX 06Pa3loB Ha pa3phiB H yapHbii u3ru6. [lpononsueie

ocH 06pa3IoB PacroNaraioT NapajlIebHO IPOAOIBHON OCH Gapabana.

HcciaenoBanne MaKpOCTPYKTYPbI

88. UccnemoBaHHE MakKpOCTPYKTYphl MeTajlla M CBapHBIX COeIMHEHUH
HPOBOIAT NPH HEGONBIINX yBEIUICHHAX (ae 6onee uem B 30 pa3). B 3aBUCHMOCTH
OT 3aJ1a4¥ MCCIIEAOBAHNUA MAKPOCTPYKTYPHOMY aHAQIU3Y IIOBEPraioT IIOBEPXHOCTH
3JIEMEHTOB 060PY/I0BaHHsA: MAKPOILTA(BI, H3TOMBL.

89. TIoBEpXHOCTH JeTaNeil HCCISTYIOT JUIsl BBISBICHUA METaLIypruecKuX,
TeXHOJNOTHYECKAX © OKCILIyaTAMOHHBIX MaKpOAe(EeKTOB MOCle 3a4MCTKH
TIOBEPXHOCTeH aGpa3svBHBIM HHCTPYMEHTOM.

Makpouutugsi, MOATOTOBKA KOTOPHIX OTPaHUIHMBACTCH cTajueil TOHKOIo
mi(OBAHKS, AHATM3MPYIOT M BHISBIEHHS Ae(EKTOB MAKPOCTPYKTYPEI THMA
ITyCTOT, PAKOBHH, Ia30BBIX Iy3BIped, TPEIIMH. Jlna aHanmsa MaKpOCTPYKTYPBI
MeTasia, oGHapyXKeHHs JIAKBALMOHHEIX HEOXHOPOAHOCTEH, HESBHO BbIPAKEHHBIX
TpeIWH, HAJPHIBOB, HECILIABICHHH, pACcCIOCHHH, MOPUCTOCTH HCCIENYIOT
MaKpOILTH(EL, IOABEPTHYTHIE TPABJICHHIO CIIEIAAILHBIMA PEAKTHBAMH.

90. ViccleoBanus CTPYKTYphl OBEPXHOCTH M3IIOMOB ((pakTorpaduyeckue
MCCIEeIOBAHMs), OOpa3oBaBIIMXCS NPH pa3pylIeHWH JeTaned B Mmpouecce
SKCIUTYaTalldd WM HCIBITHIBAEMBIX OOpAsIoB, BHIIONHSIOT JJLA YCTaHOBJIeHI/ISIF
TIPUYHH ¥ MEXAHWU3MOB Pa3pyIIeHH s, B TOM YHCIIC OLCHKA Ka4eCTBa H3TOTORICHUA

3JIEMCHTOB.

HccneaoBanne MHKPOCTPYKTYPbI

91. HWccnenmoBaHHe MHMKPOCTPYKTYPhl ~MeTajla INPOBOAMTCA  JUIA.
BEISBICHUS HEMETAUIMYECKMX BKIIOYEHMH; OMNpeJelieHHss pa3sMepoB 3€pHa
¥ PEKPHCTAILIM3ALNY; OLECHKA HANU4Us M PaCIpeeeHHs ¢a3, ux OpHEHTAlUH
J H3MEHEHHH B 3aBHCHMOCTH OT TEXHOJOTHMM H3TOTOBICHHMA W BO3JEHCTBHSA

YCIIOBHI SKCILTyaTallMK; U3ydeHHs GOPMBbI M IIPHPOIB! OTAENBHBIX KPHCTAILIATOB;

BEISBIICHHS OCOGEHHOCTEH BO3HMKHOBEHHS H PACIPOCTPAHEHHMS TOBDPEXACHHH.
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KauecTBeHHBIN aHAIH3 MUKPOCTPYKTYPHI IIPOBOJAT Ha OUTH(ax Mpy yBENUYEHHAX
ot 100 g0 1500 (2000) xpat ¢ MOMOIIBIO ONITUIECKUX MUKPOCKOIIOB.

92. Jlns BBIABIECHHA pacHpeesieHus rpa¢puTa B MUKpPOCTPYKTYPE OCHOBHOTO
MeTallla M 30H CBapHBIX COEIHHEHW TpyOONpOBOJOB (M KOJLIEKTOPOB),
paboTaronux mpu teMeparype Boiie 390 °C 1 U3rOTOBICHHBIX U3 YIVIEPOAUCTHIX
1 MmomubaeHoserx (15M, 16M) craneif, npuMeHSETCS TpaBlicHHE CIabbIM
pPacTBOPOM a30THOM KHCJIOTH C HOOaBICHHEM IMMKPHHOBOM KHCJIOTHI B 9THJIIOBOM
CIIHpTE, B CIydYae, €CIM HEOOXONMMBIH pe3ylbTaT He MOXET OBITh JOCTHIHYT
IIpUMeHeHHeM clIaboro pacTBopa a30THOW KHCIIOTEL.

ITpy KOHTpOJIE COCTOSHHS MeTallla Ha Halli4ue CTPYKTYpHO CBOGOIHOro
rpapuTa B MEPBYIO O4YepeAb KOHTPOIHPYIOT 30HY TEPMHYECKOIO BIIMAHHA
(manee — 3TB) cBapHBIX COCAUHEHUH.

Beigenenne rpadura (€CliM OHO IPOM3OLLIO) OOHAPYKHUBAETCA TaKKe
Ha HETPaBleHHIX TMOJUPOBAaHHBIX (IO 3epkampHOro Onecka) mumHdax
npu 500-KpaTHBIX yBEJIMYSHUAX B BHJE OTAEIBHBIX [I00YIIeH.

93. Jlng BEIABIIEHWS TPaHHUI] 3peH U COCTABIIONIMX CTPYKTYpHI (deppHTa,
nepiuTa, OeliHHMTa, MapTEeHCHTA, ayCTEHWTa, KapOWHOB, curMa-¢asel) IpOBOAAT
TpaBJieHHEe C IPUMEHEHHEM CIIELIAAIBHBIX PEaKTUBOB.

94. MuxpocTtpykTypHbiii aHamu3 Metaiwia LIBJI Tpy6 u3 cramu 15X1IM1®
IpOBOAUTCA Ha IUMHM(ax MOMEePEeYHOro CeYeHHs CTEHOK Tpy6 Kak B 30HaX
C HOPMQJBHBIM CTPYKTypHBIM COCTOSHHEM, TaK M B JIMKBallMOHHOH 30HE,
NpUMBIKalolIe#i K BHYTpPEHHEH MOBEPXHOCTH TpPYyOBI, A BBIABICHHA CTEICHH
pa3BHUTHs JIMKBALMOHHONW CTPYKTYpl H (HKCHPOBAaHHA MHMKPOAC(HEKTOB
TEXHOJIOTHIECKOT0 IIPOUCXOKACHHS.

95. OueHka pe3yJbTaTOB HCCIENOBaHHS MHKPOCTPYKTYPBI IIPOBOJUTCS
O 3TAIOHHBIM IIKajJaM HAIMOHAJBHBEIX CTAHAApPTOB, TEXHHYECKHX YCIOBHH
Ha M3rOTOBJICHHE U INKajiaM mpuioxeHnuit k ®HIL.

Cragmio mpomecca rpapuTuU3zalMd B OCHOBHOM MeETallleé M CBapHBIX
coeMHEHUAX Tpy6ompoBomoB, paGorarommx npu TeMmmeparype Bbime 390 °C

U HM3rOTOBJEHHBIX M3 YINIEPOOUCTRIX H  MonubOaeHoBbix (15M, 16M)
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crameif, oueHusajor 1npu  S500-KpaTHOM  yBEJIMYE€HHH  MHKPOCKOMNa,
1o mxaie rpaduTrsanuy (mpunoxenue Ne 1 k @HII).

OueHKy CTajuM TIpouecca C(EepoHIU3aUUM TEpIUuTa YIIepPOAUCTHIX
¥ HH3KOJIETMPOBAHHBIX CTaliel, 00yCIOBIEHHOTO JKCIUTyaTalied, IPOBOAAT MpH
1000-kpaTHOM YBENHYEHHH MHKDOCKONA IO IKaje CGhepoMAusallid MEepIuTa

B YIVIEPOAMCTEIX M HU3KOJIETHPOBAHHBIX CTAAX (Mpuioxenue Ne 2 k OHII).

HccienoBanne MEKPONOBPEXKAEHAOCTH CTPYKTYPbI

96. Jlyis BBIIBICHHS MHKPOIIOBPEXAEHHOCTH IOPAMH I10JI3y4€CTH OCHOBHOTO
MeTalia ¥ 30H CBapHBIX COEAWHEHHM BBICOKOTEMIIEPATypHBIX JJIEMEHTOB
obopynoBaHHMs, Ha  BBIpe3aHHOM  oOpasie  NPHIOTaBIMBACTCA 1181701
¥ TpUMEHAeTcs MHOTOKpaTHas IONMpOBKA H TpaBieHHe UUHba obpa3ua.
Ha mumde yepemoBaHue TPaBICHHS M IOJMPOBaHUA NPOBOAAT JO COCTOSAHHSA
BeigBaeMoct 1mop mpu  500-1000-kpaTHEIX yBENHYEHHAX MHKPOCKOMA.
Jlnisi TIOJTydeHusl YMCTOM TPaBJICHOH NMOBEPXHOCTH NPEABAPUTENBHYIO H KOHEUHYIO
06paboTKy 00pa3ia MPOBOAT YUCTEIM STHIOBBIM CIIUPTOM.

97. WccnenoBaHie MAKPONIOBPEXAEHHOCTH MeTallIa NPAMBIX Tpy6 1 rubos
IApOIpPOBOJIOB CNIEAyeT BHINONHATE MO CEYEHUIO BCEH TONIMHEI CTEHKH
OT Hapy>XHOH IO BHyTPEHHEH MOBEPXHOCTH.

V4aCTKOM KCCIEJOBaHUS MHKPOIOBPEXIEHHOCTH CBapHBIX COEIMHEHHH
ciyxut Metamn mBa (nanee — MIII), 30Ha TepMU4ECKOr0 BIUAHHUS (nanee — 3TB)
u ocHoBHo# Metal. B 3TB oco6oe BHMMaHUE CIeAyeT YAENATh UCCIEIOBAaHHIO
pasynpoYHEHHOM MPOCIONKM MeTalljia, PaclojioKeHHOH Ha PacCTOSHHMH 2-4 MM
OT JIMHMM CIUIaBleHMA. PasynpounéHHyio mpocioiiky merawia 3TB cnexyer
BBIABISATh IpeaBaputTenbHo Inpu  100-KpaTHOM YyBEIHYEHHH, HCCIIEHOBaHUC
MEKpornoBpexaéaHocTr 3TB nposozsT npy ysenudennsx ot 500 no 1000 par.

VyacTKaMH  HCCIIeOBaHHS  MHKPONOBPEXIEHHOCTH Ha  oOpasiax
nonepednoro cedenus creHok LIBJI Tpy6 u3 cramu 15X1MI1® cimyxar kak 30Ha
MeTala ¢ OCHOBHOH CTPYKTYpO#, Tak M 30Ha MeTalla C JIHKBalMOHHOH

CTPYKTYpO#, MPUMBIKAIOIIasi K BHYTPEHHEH IIOBEPXHOCTH TPYOBL.
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98. OneHKy CTaIHd MHKPOMOBPEXAEHHOCTH METalia IOpaMy MON3y4eCTH
IUIA CTajied IepIUTHOrO Kjiacca MPOBOJT:

OCHOBHOTO MeTalla Tpy6 (ruboB) - mo IIKane MHKPOMOBPEXAEHHOCTH
crayeil mepiuTHOrO Kiacca (mpunoxenue Ne 3 x ©HII).

ocHopHoro Mertauia [IBJI Tpy6 wm3 cramu 15XIMI®D - mno mkane
MHKpOTIoBpexaéHHOCTH (mprtoxenue Ne 4 x OHIT);

3TB pa3ynpoYHEHHO}M MPOCIOWKH CBapHBIX COCIHUHEHHH - IO INKaje
MHKpOIIOBpeXAEHHOCTH MeTauila 3TB CBapHBIX COEAMHEHHH IIApONPOBOAOB
u3 cramu 12X 1M® (npunoxenue Ne 5 k ®HIT) 1 1o 1mxate MUKpONOBPEXIEHHOCTH
Metaia 3TB cBapHBIX CcOefMHEHWH maponpoBofoB H3 cramu 15XIMI1O
(mpunoxxerue Ne 6 x OHII).

AHaJIi3 CTEIIeHH MHKPOIOBPEXACHHOCTH MeTaJlIa IIOpaMH IOJI3YIeCTH I
XPOMHCTBIX  cTaleli  MapTeHCHTHOro  ((heppUTO-MapTEHCHTHOIO)  Kiacca
BBINTOJIHAIOT:

OCHOBHOro Mmeraja Tpy6 (ruboB) m3 cram 10XOMOBb (JIH82)
1 X10CrMoVND9-1 (P91 minu T91) — no mkajie MEKPOIIOBPEKAEHHOCTH METaLIa
Tpy6 wu3 craneit mapok P91 (X10CrMoVNb9-1) u [IMA82 (10X9M®Db)
(npunoxxenne Ne 7 k ©HII);

3TB cBapHBIX COeAMHEHMI — 110 MIKale MUKPOIIOBPEXAEHHOCTH METaJLIIA 30H
CBapHEIX coenuHeHui u3 cranedi Mapok P91 (X10CrMoVNbB9-1) m JIH82
(10X9M®B) ¢ HCOONB30BAHMEM XPOMUCTBHIX CBapO4YHBIX  MAaTEpPHAJIOB
(CrM091/10X9M1 @) (npunoxernue Ne 8 x ®HIT);

30H Pa3HOPOAHBIX CBAPHBIX COCAMHEHHH — IO LIKaJIe MUKPONIOBPEXIEHHOCTH
MeTajljla 30H PasHOPOAHBIX CBAapHBIX coefuHEeHMH (mpumoxeHus Ne 9, Ne 10
k OHIT).

OnpeneieHHe MeXaHHYEeCKHX CBOHCTB MaTePHAJIOB
(MexaHHYeCKHE HCNILITAHH)

99. K OCHOBHBIM MEXaHMYECKMM CBOWCTBAaM MAaTEpHAlOB OTHOCATCH
IPOYHOCTHEIE XapaKTEPUCTUKH, IUIACTHYECKHE XapaKTEepUCTHKH, TBEPIOCTS,

yIapHas BA3KOCTb U APYyTHE.
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MexaHH4ecKHe CBOUCTBA ONPEIENSIOTCS IO Pe3yJIbTaTaM MCIIbITAHUHA:

CTaTHYECKMX WCIHITAHWH Ha pacTsSXKEHHe CTaHIApTHHIX 00paslioB MeTaiia
Np¥ KOMHATHOM ¥ MOBHILIIEHHON TEMIIEPaTypax;

CTaTHYECKMX HCIBITAHWH Ha pacTsikeHue o6paslioB TpyO NpH KOMHATHOH
¥ TIOBBIIIIEHHON TEMIIEpaTypax;

WCTIBITAaHWH Ha YAApHBIA W3rH6 CTaHIapTHEIX 00pasLoB MeTalla NpU
KOMHATHOI, IIOBLIIIEHHO#M H IIOHMXCHHOH TEMIIEpaTypax;

CTaTHUeCKMX MCIBITAHHI Ha PaCcTSiKeHWE W MCTIBITaHHM Ha ynapHbid H3rub
00pasioB CBapHBIX COoeIMHEeHHH IpH KOMHATHOH, MIOBBIIIICHHOM ¥ IOHM)XEHHOH
TeMIIepaTypax,

WCIEBITAHMM TI0 OTIPeIeNIEHUIO TBEPAOCTH METaILIA.

100. VcnbiTaHAs Ha PacTsHKEHHWe CTaHJApTHBIX OOpasloB MPOBOJAT NPH
KOMHATHOM TeMIepaType M TOBBILEHHOM TeMIepaType, COOTBETCTIBYIOLIEH
paGodell Temmeparype HcclIeoyeMoro Merauia (C OKPYTICHHEM B 60mb1IyI0
CTOpOHY JI0 TeMriepatypsi, kpatHo# 5 °C), ¢ cobimoeHreM ClIeTyIonX OCHOBHBIX
TpeOOBaHMMA:

a) TMOB M pa3Mephl NPONOPIMOHANBHBIX LUIHHAPHIECKHX M ILUIOCKAX
006pasIioB Ha pacTKeHHe, a Taloke TpeOOBaHMS K Ka4eCTBY HMX HM3IOTOBICHHA
JOJDKHBI OTBEYATh COOTBETCTBYIOIUM CTaHApTaM;

6) ¢dopma, pasMephl H3rOTAaBIMBAaEMEIX OOpaslOB M HX KOJIHYECTBO
OTIPEENAIOTCS NPOrpaMMoOil HCCIeNOBaHus C y4ETOM MaKCHMAIBHO IONHOIOo
pelleHHs TOCTABIEHHBIX Nepe]l HCCIeIOBaHAEM 3a/1ay U BO3MOXHOCTEH (aepenxo
OrpaHMYeHHBIX) 0 06BEMY BhIpe3aHHO# NMpo6El. ClelyeT NPy KaX/O0H 3alaHHOH
TIPOrpaMMO}i HCTILITaHHMIA TeMIepaType HCIILITHBATE He MEHEe TPEX 06pa3nos,;

B) HCILITAHHS IPOBOIAT HA Pa3phIBHBIX U YHHBEPCAIBHBIX HCIBITATENBHBIX
MAaIllFHAaX BCEX CHCTEM (MEXaHMYECKUX, NEKTPOMEXaHAIECKUX, THAPaBINIECKHUX,
CEpBOTUIPABIMYECKUX) IIPH  YCIOBHM  COOTBETCTBHA MX  TEXHHYECKHMX
XapaKTepHCTHK HEOOXOAUMBIM YCIOBHSAM HCIIBITAHWH, a Taloke MOMICPKAHNI

M perucTpalyii MEXaHUYECKHX MapaMCTpOB WCTBITAaHUM C 3aJJaHHON TOYHOCTBIO;
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I) XapaKTepHCTHKH HAarpeBaTelbHBIX YCTPOHCTB (Tedei), TepMOJATIUKOB,
PEryTHMPYIOIIMX ¥ PETHCTPHPYIOIHMX MPHOOPOB  HOIDKHEI obecreyuBaTh
peanu3al|io TEMIEPaTYPHOTO PEXHMA HCITBITAHUHA C 3alaHHOH TOYHOCTBIO;

I) TIO pe3yNbTaTaM CTATHYECKUX HCTILITAHUA Ha PacTsHKEHHE ONPEeNIioT:

npeie] TeKydecTH (GU3HIECKHi MM YCIIOBHBIH;

BpeMeHHOE COTIPOTUBIIEHHE Pa3phIBY (IIpefies MPOYHOCTH);

OTHOCHTENIBHOE y/JIHHEHHE,

OTHOCHTEJIBHOE CyXXEHHE NMONEPEYHOI0 CEUCHHS.

101. HcooiTaHWs Ha pacTshkeHMe TpPYOHBIX 00pasloB IIPOBOASAT IIPH
KOMHATHO# ¥ MOBHIICHHOM TEMITEPATYPaX, OCIENHAS U3 KOTOPBIX COOTBETCTBYET
SKCILTyaTALMOHHOM TeMIepaType MeTaia (C OKpyTJieHHeM B GOMIBIIYI0 CTOPOHY JI0
teMmmneparypsl, kparsoi 10 °C).

Il TpyGHBIX 06pasiioB TpeGoBaHMA K MOPAAKY MPOBEAEHMS HCIBITaHHH
Ha pacTsDKeHHe M 00paboTke HX pesylbTaToB, a TakKe TpeOOBaHHA
K HMCIILITATEbHOM TEXHHKE H CPEeICTBAM M3MEPEHHI aHATOTHYHE TpeGOoBaHMIM
K TAakOBBIM WCIBITAHMAM CTAHAAPTHBIX 0O0pasnoB MeTajula, TPOBOAMMBIX
B COOTBETCTBHH C ITyHKTOM 100 @HIL

Tpy6HBle 06pa3upbl M3TOTABIUBAIOT B OCEBOM (IIPOAONBHOM) HANpaBICHAH
Ha BCIO TONIIHMHY TPyObl (CETMEHTHBbIE O6pa3libl) TaK, YTO JBE IPOTHBOMOIOXKHEIE
IOBEPXHOCTH oOpasia fABIAIOT co60M HapyXHyI0 ¥ BHYTPEHHIOIO MOBEPXHOCTH
TpyGbl. TH TOBEPXHOCTH JOIKHBI OBITh OYMIIEHBl OT 3arpA3HEHHH
¥ MEXaHMYeCKO# 06paboTke MOTYT He TIOBEPraThCs.

102. WcnpiTaHus Ha YAApHBIM K3rH6, 3aKiloYaionIvecs B pa3pylICHHH
IpU3MATHYECKHX OOpasrioB C  KOHIEHTPAaTOPOM — INOCPEAHMHE  yAApHBIM
Harpy)KeHHeM, BBINONHAIOT Ha oOpasiax, CTaHAAapTH3MPOBAHHBIX MO THIAM,
(110 KoH(HUTypanmH (BKIEo4ast GopMy KOHIIEHTPATOpa) ¥ pasMepaM).

UsroraBiuBaeMble 00pa3ipl ClieAyeT MapKHpOBaTh (KIEHMHTB) C JBYX
KOHIIOB Ha TOpLAX MM Ha IPaHsiX, HCKIII0Yasi TpaHb, Ha KOTOPYIO HAHOCHUTCS Hajpes,
Ha paccTOsAHHHE He Gonee 15 MM oT Topua obpasia. B ciyyae kieliMeHHs yIapHbIM

crocobom MapKHpOBKa I0JDKHA HAHOCHTBCA IO BBITIOJIHCHHUA HAApPE3a.
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HcneiTanuss Ha yOApHBIH HM3ru0 MPOBOIAT HAa MAasTHHKOBHIX KOIpax.
TexHHYECKHE XapaKTEPUCTHKM MASATHUKOBHIX KOIPOB, KpHO- M TEPMOKaMep,
anmapaTypbl ¥ CpeACTB U3MEPEHHH NOJDKHBI 00ecredynBaTh 3aJaHHbIE NapaMeTPEI
UCTIBITAHHM C JOCTATOUHOM TOYHOCTEIO.

[Ipn xaxpol 3amaHHOM NPOrpaMMOHM HCHBITAHMM TEMIIEPAType HOJDKHEI
UCIBITHIBATE HE MeHee TpEéx oOpasuos. JlomyckaeTcs B OOOCHOBAHHBIX CIy4asx
UCIBITHIBATH IIPH KOKIOH TeMIiepaType JBa o0pasua.

ITo pe3yasTaTaM MCHIBITAaHHWM OMPEnENAIOT Ul Kaxaoro obpasia yaapHyro
BA3KOCTh (YAENbHYIO SHEPrHIO paspylleHHs). B ciydae, ecim Nporpammoid
UCCIICIOBAHUA TMPEAYCMOTPEHO YCTAaHOBIEHHE KPUTHYECKOM TEMIIEpaTyphl
XPYIIKOCTH MeTajlla, IPOLEHTHOE COOTHOIIEHHE JONeH BI3KOH M XPYIKOH
COCTaBJISIOIIMX B H3OMax OOpasloB ONMpPEAENsIOT Ha pa3pyLIeHHBIX obpasiax
¢ KoHLeHTpaTopoM Buaa V (Tun «apmm»).

103. 3Mepenns TBEPAOCTH METalIa B CTAal[AOHAPHBIX YCIOBHAX CIIEAYET
IPOBOAMTh CTAHAAPTHHIMH MeToaMmi: no bpuuemmo, mo BHKkepcy Wi MO
Poxsemny.

VcnbiTanus OpoOBOAT IpH  KOMHaTHo# Temmeparype (20%13) °C.
IIpu U3roTOBJIEHUH 00pa3IOB H MOATOTOBKE IMOBEPXHOCTH Ul KOHTPOJS CIEAYET
HCKIIOYaTh BO3MOXKHOCTh H3MEHEHWs IIOBEPXHOCTHBIX CBOMCTB MeETajlla
BCIIE/ICTBHE HarpeBa wiu Hakiéna. PaGodas M NMpOTHBOMONOXKHAS MOBEPXHOCTH
obpa3ua JO/KHBI OBITH INAapajUIeIBHBIMM B CiIydae H3MEPEHHHA TBEPAOCTH
Ha IUIOCKHX [TOBEPXHOCTSX.

CooTHoLIeHHEe TONIMHEI 00pa3ia ¥ Harpy3KH A0DKHO 6BIT TAKOBBIM, YTOGBI
Ha oOpaTHOM mOBEpXHOCTH (CTOpOHE) o6pa3lia OTCYTCTBOBAIH 3aMETHBIE
HEBOOPY)KEHHBIM TIJIa30M cielsl AeopManM OT BO3JACHCTBHS Ha METalI
WHACHTOpA.

IIpn w3mepeHnu TBEPAOCTH N0 BpHHEIIO pacCTOSHUE MEXIY KpasiMH IBYX
COCETHUX OTIEYaTKOB NOJDKHO OBITh He MeHee TpPEX NUAMETPOB OTIEYATKOB,
a paccTOsHHE OT Kpas OTmedaTrka A0 Kpas oOpasla — He MeHee 2,5 JuaMerpa

ormevarka. [Ipu w3MepeHHH TBEPAOCTH MO BuKkepcy pacCTOsHHE OT LEHTpa
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oTTIeYaTKa A0 Kpas COCEIHEro OTNedaTka MM o kpas obpasia MODKHO OBITH
He MeHee 2,5 IIMHBI JMAroHai¥ oTnedatka. I[Ipu u3MepeHMH TBEPIOCTH
nmo PokBemny paccTosHHe MEXIy LEHTPaMH IBYX COCE[HHX OTIEYAaTKOB HIIH
OT LIEHTpa OTIIeYaTKa 10 Kpasi o6pasia H0DKHO OBITh He MeHee 3,0 MM.

Jlna  TONyd4eHHs  NPENCTABHTENBHOH  XapaKTEpUCTHKH  TBEPAOCTH
(B TOM 9HCIE I KOHKPETHOMH 30HBI 06pasiia) ZO/DKHO GHITh NPOBENIEHO HE MEHEe
TpéX m3MepeHMil. B 000CHOBaHHBIX CIydasX 4HCIIO U3MEpPEHN MOXeT OBITh
COKpaIeHO. 3a pe3yJbTHPYIOIIYIO BEIMYMHY TBEPIOCTH NMPHHAMAETCS CPEIHEE
3Ha4YeHHE [0 Pe3ybTaTaM HECKONBKHX H3MEPEHUH.

104. OmnpeneneHre MEXaHMYECKMX CBOMCTB CBapHBIX COeTMHEHUH
OTNIMYAeTCs CIelH(HUKOM, OGYCIOBICHHOM CTPYKTypHOH (MeTaLTypru4ecKoii)
M MEXaHHYeCKOH HEOJHOPOJHOCTHIO KOMIIO3MIHM (OCHOBHOH — HAIUIaBICHHBIA
meraun (MIII) — nepexonssie 30HE (3TB)».

WcnpiTanuss Ha CTATHYECKOE pacTDKEHHE H ONpelelieHHe TBEPAOCTH
IPOBOJAT KaK Md OTHACNBHBIX 30H CBAapHOrO COCIMHEHHs, TaK ¥ JUIA BCEro
coequHeHus B 1eoM. MicTbiTaHus Ha yIapHEIH H3rH0 BEIMONHAIOT UL OTACIBHEIX
KOHKPETHBIX 30H CBAapHOTO COEJHMHEHHMs COITAacHO MeCTy (TOYKe) PacIONOKEHHs
B oOpasiie BepHIMHBI KOHIIEHTPATOpa OTHOCHTEIBHO IPAHMI[ 30H COCJHHCHHA.
HchpITaHKA Ha CTATHYECKHH M3rHO MPOBOAST Uil CBAPHOIO COCIUHECHMS B IIETIOM.

I[Topsimox BeIpe3kd oOpasLoB, BKkmoyas #x (GopMy, pacHONOXeHHE,
OpHEHTAIIHIO, Pa3Mephl (1 HaHECEeHHe KOHLEHTPATOpa), ONPEeNIAeTCs KOHKpETHOH
3ajiauelf MCCIeIOBAHHUs, THIIOM M I€OMETPHYECKMMH HapaMeTpaMé COCAWHEHH,
¥ BHJIOM MCIIBITaHUH.

O6mue TpeGoBaHHMsS K HMCHBITAHHAM MeTalla OTACIBHBIX 30H (y4acTKOB)
CBAPHOTO COEIMHEHHUS Ha CTATHYECKOE PACTSHKEHHE COOTBETCTBYIOT TAKOBBIM JUIA
AHAJOTMYHEIX HMCIBITaHMH CTaHAapTHRIX 00paslioB MeTala, MPOBOJMMBIX
B cooTBercTBuH ¢. myHKToM 100 ®HII. HcnbiTanus NpoBOAAT A METaIa 1IBa U
MeTajla pa3siM4HBIX y3acTkoB 3TB.

TBEpAOCTE MeTalla OTAETBHBIX 30H CBAPHBIX COEJWHEHHH ONPENCIIAIOT

B cootBercTBuM ¢ myHktomM 103 OHIIL B kavecTBe OCHOBHOrO MeTOAa LA




37

W3MepeHHs TBEPAOCTH NpHMeHATCA MeTol Bukkepca. TBEPAOCTE CBapHOrO
COEMMHEHMS KaK LEJNoW KOMIIO3ULMK ONpeleNsiioT JAUCKPETHBIMH H3MEPCHUAMU
C 3aJaHHBIM INAroM I[ONEepEK CBAapHOTO COeJUWHEHWs (BKIIOYas BCE 3OHBI)
OT OCHOBHOTO MeTayla C OMHOH CTOPOHBI A0 OCHOBHOTO MeTala Apyro#
(IpOTHBOIIOJNIOKHOM) CTOPOHBI CoequHEHHs. TBEPNOCTE OCHOBHOTO METallla,
pasmHuHEIX yaacTkoB 3TB 1 MeTamia mBa H3MEPSIOT M0 ONHON T HECKONBKMM
JUHUAM Ha  IJIOMEPEYHOM CEYCHHM COCAMHEHWs, MEpINCHOMKYISPHBIM
OCH COeIHHEHHMS Ha 3TOM cedeHHH. I[IpearnodTHTENIbHO MPOBOAMTH HU3MEPEHHA
IO HECKOJIBKHMM JIMHUSM.

WcneiTaHWs HAa YAApHBI HM3rHO CBapHOrO COEAWHEHHA IPOBOMAT JUIA
pasmm4HBIX ero 3oH: MIII, pasIHYHBIX y9acTKOB 3TB (yiHUS CIIaBIECHHS,
«MSTKas TpOCioiKa).

I[IpHHA[IEXHOCTh  WCIBITHIBAEMOTO MeTalyla K  KOHKDETHOH 30He
ornpenensieTci MECTOpPACIONOXEHHEM BepIIMHBI  KOHIICHTPAaTOpa (Hazmpesa)
B 06pasie 10 OTHOMEHHMIO K TPaHKL@aM 30H coenuHenns. OCHOBHEIE TPeOOBaHMA
K 06pasiiaM, IpOBeICHHIO HCIBITaHMH H 06paboTKe UX pe3yIbTaTOB COOTBETCTBYIOT
TAaKOBBIM JUIsi CTAHAAPTHBIX HCIBITaHMH MeTalsla Ha YAApHYIO BA3KOCTS,
TIPOBOJIMMBIX B COOTBETCTBHH ¢ myHKkToM 102 OHIL

VWcnbiTaHWe  CBapHOTO  COSQWHEHHS KaK  LENBHOM  KOMIIO3HIMH
Ha CTATMYECKOe PacTsiKeHHe MPOBOASAT IS ONpefeleHHs MPOYHOCTH Hambolee
cnaboro ydacTka CTHIKOBOIO HJIH HaXJIECTOYHOTO COC[MHCHHS H MO €ro
pe3yibTaTaM YCT2HABIMBAlOT BPEMEHHOE CONpPOTHBIECHHE Hambosiee cnaboro

y4acTKa (CBApHOTO COETHHEHHS B IIETIOM).

HcnbiTaHHA HA JJIHTEIbHYI0 NPOYHOCTD

105. UcneiTaHus Ha JIUTENbHYIO IPOYHOCTh TPOBOAAT:
I8 OHEHKH COOTBETICTBHA JKAapONPOYHBIX CBOMCTB  MaTepHaloB
HOPMATHBHBIM TPeGOBaHHSM NMPHMEHHUTENEHO K METALTy MOBPEXICHHBIX B XOZE

9KCnJIyaTaiy 3JICMEHTOB,
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JUISL OTIpEZIeNEHHs] OCTaTOYHOTO PECypca BHICOKOTEMIIEPATYPHBIX 3/IEMEHTOB
JUIATENBHO SKCILTyaTHpyeMoro 060py J0BaHHUsL.

B nanHOM ImyHKTe U faiee no Tekcty OHII B kadecTBe OCTaTOYHOIO pecypca
IpHHMMaeTCs HapaboTka 060py/0BaHUS MITH TPYTII JIEMEHTOB B €ro COCTaBe oT
TeKyIIiero MOMEHTa IO Iepexoia B IPEENbHOS COCTOAHHE (Tpebyromee
npekpamienns paGoThl), ompeenseMas C HCIOJNB30BAHACM HHIMBHYalbHOTO
pecypca ¥ TpeALiecTBylomeil HapaGoTKH ¢ y4ETOM (akTHUECKUX IIapamMeTpoB
Tpe/IIeCTBYIOMIeH SKCIUTyaTalldd M /s KOHKDETHBIX 3aJaHHBIX IapamerpoB
nocle/yomei sxcruryaTanyy. IIpu 3ToM K pecypcy HHAMBAIYaIbHOMY OTHOCHTCH
pecypc 06OpyAOBaHHA HIM TPYII IEMEHTOB B €ro COCTaBe, PacCINTaHHOTO c
yuéToM (DaKTMYeCKHX JAaHHEIX MO TEOMETPHYECKMM pasMepaM M COCTOSHHIO
MeTaJlIa Ul KOHKPETHBIX 3aJJaHHBIX NapaMeTpOoB IKCILTyaTallHH.

106. VicnsiTanus Ha XapOIPOYHOCTH TPeOyeTCs BHIONHATE B JHAlasoHaX
TeMIepaTyp M HaOpsDKeHWH, B Tpefenax KOTOPHIX MEXaHW3MEI IOJ3ydecTH
¥ paspylleHHs MeTalla NpH Ja6OpaTOpHBIX HCCIENOBAHMAX W IKCILTyaTalHH
OJOOHEI.

KoJIM4eCTBO HCHBITHIBAEMBIX 00pa3lioB Ha OJIHO COCTOSHME MeTauia (ofHa
cepus HCTIBITAHHI) NOJDKHO OBITH He MEHEE BOCHMH.

107. Jluama3oH W3MCHEHHMS BPEMEHH HCIIbITAHUSA (m0 pa3pymeH#Hs)
B IpeJieNiaX OJHOMN CepHH HCTBITHIBAEMBIX 00pa3ioB COCTABIACT HE MEHEE O/IHOTO
nopsaxa.

MHUHMMATBGHOE BpEMS 10 Pa3pyIleHns 06paslia, NPUHUMAEeMOe B pacieT MpH
06paGoTKe pe3yIbTaToB MCIBITAHUH, IOIDKHO COCTABIATh HE MCHEE 300 yacos.

108. JlpamasoH 3aaBaeMbIX HANPSUKEHMH JUii CEpHH HCIBITRIBAEMbIX
06pa3LoB clieyeT yCTaHABINUBATh B MpeJieNiax OT 1,25 1o 2,0 ot ypoBHs pabodux
HaNpsHKEHUH.

CneayeT 1o BO3MOXHOCTH 33/1aBaTh HANpPHKEHAE WCNBITaHH#R 00pa3ia HHKe
ypoBHA 1,25 oT paboyero HampsDKEHHs, TaK KaK IPH 3TOM OyzeT MOBHIATHCA
TOYHOCTh KOHEYHOHM OIEHKH XapaKTepHCTHK JKapOMpPOYHOCTH MO pe3yibTaTaM

IJAHHOM CepHUHU UCIIBITAHMH.
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He cnexyer 3amaBaTh HanpspkeHHe MCTIBITaHUM 0oOpa3lia BhIIE JBYKpaTHOI'O
pabouero HanpsKeHHs.
109. B mporecce HMCHOBITaHWA ONPEAENSIOT s KaXAOro paspylmeHHOIo

obpasia 3HaYeHHe apaMeTpa JIHTENbHOH NpoYHocTH Py, 1o dopmyre:

PA.n. =T-(lgtk—ZlgT—a)-10“3, (6)

roe: Ty - BpeMs o pa3pylueHus obpasua, 49;

T - Temmiepatypa ucnbiTanusd, K;

Q - TIOCTOSIHHAS.

Cnegyer  mpuHMMATh: Ui YIJIEPOJUCTBIX,  HH3KOJIETHPOBAHHBIX
M JIETHPOBaHHEIX CTaleif @ = —25; IUis BBICOKOJIETMPOBAaHHBIX AYCTCHHUTHBIX
craneit @ = —20; 1 XpOMHCTHIX cTasied @ = —36.

110. Tlo pe3ynbTaTaM HCIBITaHHI cepuH 00Opa3moOB (41 KOHKPETHOIO
COCTOSIHMSI METAJLJIa) CTPOSIT YCIIOBHYIO TapaMETPHYECKYIO AUarpaMMy JUIMTEIbHOU
NPOYHOCTH B KoopiaumHatax « P —Igo», rme o- HanpsxeHue
B HCHIIEITyeMoM obpasne, MI1a.

IlapameTrpudeckylo  auarpaMMy  JOMYCKaeTCAs  KCIIONB30BaTh I
rpa)UYecKoro onpeAeaeHHs YCIOBHOTO Npeeia JIUTENbHON IPOYHOCTH MeTalIa
(mns 3agaHHBIX TEMIIEPATYPEl U PeCypCHO# 6a3bl) WM OCTATOYHOIO pecypca Ui
3alaHHBIX TeMIepaTyphl H YypoBHS pabGodero HampspkeHHs (C  yd4€roM
Koad¢uIreHTa 3anaca IPOYHOCTH ).

OKcTpanoysiu|s mpeAelia JIMTENbHOM IPOYHOCTH II0 pe3ylbTaTaM
HCIBITAaHUH CcepuH OOpa3lLOB BHINOJNHAETCA Ha pecype, HE IPEeBBIAIOIIMN

CyMMapHy1o 6a3y UCIIbITaHU JaHHOM cepuH Ooee YeM Ha OPSAOK.

Onpene.uemle XHMHYCCKOro cocrasa Merajljia

111. Onpenenenue 31eMEHTHOrO COCTaBa MeTallla METOAaMH XMMHYECKOTO
aHanu3a (C IOMOIBI0 XUMHYECKHX peakiuii) NpOBOAAT Ha CIECLHHAIBLHO

0TOOpaHHEBIX ITpobax B BHJE CTPYXKKH, MEJIKHX YaCTHIl MeTaJU1a (OMIIIOK).
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[loBepxHOCTh MeTaia i orGopa mpoG TINATENBHO —OYHMIIACTCS
OT OKANMHEI ¥ TPOYMX 3arpssHenmii. IIpo6bl oTOMpaloT B HECKONBKHX MeECTax
I10 TIOBEPXHOCTH KM CEYEHHIO JIeTAld CBEplaMH HIH CIELHAlbHO 3aTOYCHHBIM
pEe3IIOoM.

HepormycTyMo momajaHue Ha oTOMpaeMyto Ipody Macia ik OXJIXKJArOIIEeH
sMynbcHH. TIOBEPXHOCTH CTPYXKHM He JODKHA HMETh IL(BETOB 1100€XaIOCTH.
He cnexyer or6upars npoby (OMHIKM) HAIMIBHAKOM BO u30exaHHe MONagaHusg
B Heé 4aCTHII IOCTOPOHHEr0 Marepuana.

112. Jlna ompenelieHWs XHMHMYECKOro COCTaBa MeTaiia B 71a00paTOPHBIX
YCIIOBHAX MPEATNIOYTHTEIEHO HCIOB30BaTh COBPEMEHHBIE TEXHUYECKHE CPECTBa:
CTALOHAPHBIE TPHGOPE! ONTHKO-3MHCCHOHHOTO M PEHTTEHO(ITyOPECIEHTHOrO
npuHnuna Aeiicteud. C IOMOMBIO CTAlMOHAPHBIX AHANATHIECKHX npubopoB
OTIPE/ICIIOT XMMHYECKHH COCTaB MeTalla Ha JEMOHTHPOBAHHBIX NETAIAX HIH
BBIPE3aHHBIX 0Opa3Lax.

OcCHOBHBIE TpeGOBaHHs M MPaBHIA K METOAAM ONPENCNCHHA XHMHUIECKOTo
COCTaBa MeTalla C HCIONb30BAaHHEM CTAllMOHAPHBIX ONTHKO-IMHCCHOHHBIX
M PeHTreHO(IyOpPECUEHTHHX NpHOOPOB aHANOTWYHBI TAKOBBIM, Kak W IpH

HCIIOJIBb30BaHHUH HOILOﬁHBIX IIpI/IGOPOB MOOHJIEHOTO NPHUMEHCHHUA B COOTBCTCTBHU

¢ myukramu 77-79 ®HIL

V. HASHAYEHHBIH PECYPC DJIEMEHTOB OBOPYJIOBAHMSI

113. HasHaueHHBI pecypC YCTaHaBIWBaeTCA Ui  OAHOTHUIIHBIX
N0 KOHCTPYKI[MH, MapkaM CTald M3TOTOBICHMSA M YCJIOBHAM OKCILTyaTalluH
3EMEHTOB  OGOpYNOBAaHHS HAa  OCHOBAHHHM  DE3yNbTaTOB  PacueTHO-
3KCIIEPUMEHTAJIBHBIX HCCIIENOBAHMMI U ONBITA SKCILTyaTallHH.

114. HasHaueHHBIf pecypc /il IPYOI 3JEMEHTOB 00OpY/NOBAaHMA
He SBISETCS MPeNeIbHEIM, 0603HAYAOIIMM NIPH €70 TOCTHKEHHH HEOOXONMMOCTh
00s3aTeIbHOT0 BBIBOJIa M3 OKCIUTyaTalliM M JEMOHTaXa [aHHBEIX SJIEMEHTOB.

[Io AOCTWXKEHMH TIpyNION BJIEMEHTOB 00OpyJOBaHWA Ha3HAYEHHOro pecypca
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BBHITOJTHAETCA TEXHHYECKOEe IUAarHOCTHPOBAHHE ATHUX DIIEMEHTOB U INPOMJIECHHE
Ha OCHOBAaHHH €r0 Pe3yNIbTaTOB CPOKa MX IKCILTyaTalliH.

DneMeHTH O0OpPYyHOBaHHS, [UI1 KOTOPHIX Ha3HA4eHHBI  pecypc
HE YCTaHABIMBAaeTCA, HA OCHOBAaHUM YJOBJIETBOPHTENBHBIX PpE3yJIbTAaTOB
9KCILTyaTallHOHHOTO KOHTPOJIL JOIMYCKAalOTCAd B JAJbHEHIIYIO 3KCILIyaTalMIo
J0 04EPETHOTO KOHTPOIIA COTJIACHO YKa3aHHOM B PETNIaMEHTe NEPHOAMIHOCTH HITH

Jio cpoka nposeaeHus OI1b.

Kotanl

115. 3nadeHns Ha3HAYEHHOTO pecypca KOJUIEKTOPOB KOTJIOB, pabOTAIOMKX
npu temneparype 450 °C u Bbllle, B 3aBUCUMOCTH OT pac4éTHBIX IIapaMEeTPOB

9KCIUIyaTalliy ¥ IPAMEHEHHBIX MapoK CTaIH, IpuBeAcHH B Tabmume VI.1.

Tab6numa VI.1

M Haznagennniii pecypc
apKka CTaJIH PacdeTHas TeMuepaTypa KOLTCKTODOB KOT/IA. THICHY
KOJLIEKTOpa KOTJ1a napa B KoJuieKTope, °C pqacon ’
12MX <510 300
12MX 511-530 250
15XM <530 300
12X1MOP <545 200
12X1MD >545 150
I5SXIM1O <545 200
I5XIM1®D >545 150
X10CrMoVNbB9-1, HE3aBUCHUMO OT
Temrneparypsl (Ho Gonee 200
10X9M®b 450 °C)
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116. HasnayeHHBI pecypc NpSIMBIX YYaCTKOB M T'HOOB TapOIpPOBOJIOB

¥ TapoNepenyCKHBIX TpyO B mpefienax KOTJIOB M NapoOBBIX TypOMH paBeH
Ha3HAYEHHOMY PECypCy IPSMBIX Y4aCTKOB ¥ T'MO0B CTaHI[MOHHBIX ITAPOIPOBOJIOB
M3 aHAJIOTMYHBIX MapOK CTaJIH, SKCIULyaTUPYIOLUXCS MPH TaKUX )K€ HOMHUHAIBHBIX
napaMeTpax mnapa B COOTBETCTBHH ¢ myHKTOoM 120 OHIL

117. Pecypc Han&xHOH 3KCILTyaTallud TPyO MOBEPXHOCTEH HarpeBa KOTIA,
paboraromux npu 450 °C u BbIIIE, YCTAaHABIUBAETCS MPH IIIPOBGJIeHI/II/I IIJIaHOBOI'O
obciieoBanus nociie HapaOoTKh S50 THICAY 4acoB - COrMIACHO MyHKTy 125 ®HII
(tabmuua VII.1, mosumms 1) — ¢ y48TOM pe3yIsTaTOB MCCIEIOBAHHMS COCTOSHHS
MeTallla Ha BeIpe3Kax B cooTBeTcTBHHM ¢ IyHKToM 131 ®HIIL Ecnu npu stom
BEJIMYMHA OCTATOYHOIO pecypca TPyO KOHTPOJIHMPYEMOW MOBEPXHOCTH HarpeBa
mpeBelcHT 50 TBICSY d9acoB, TO JaHHas IIOBEPXHOCTh HAarpeBa HOITyCKAaeTCH
B JIAJIHEHIIIYIO 3KCILTyaTaluio Ha 50 THICAY 9acoB, [T0 HCTEYEHHUH KOTOPHIX JOJDKHO
OBITH IPOBENECHO OYepeIHOe 0OCIe0BaHKe (C OLIEHKOH OCTATOYHOIO PeCcypca).

118. HasnauenHslii pecypc 6apaGaHOB, yCTaHOBIEHHEIH B 3aBHCHMOCTH

OT MapKW, CTajlld M 3KCIUIyaTallHOHHHIX I[TapaMeTpoB (32 KOTJIOM), NpPHBEAEH

B Tabmune VI.2.
Tab6numa VI.2
Ha3znaueHHBIM
PabGodee naBjenne M 6apabana CVDC. TBICH
xot;1a, MITa apka craau 6apatan pecype,
JacoB
Cranm 20, 20B, 15K, 16K, 18K,
7o 10,0 20K, 22K, 15M, 16M, 15TCM® 300,0
o 14,0 Crans 16I'HM 250,0
mo 17,5 Cranms 16’ HMA 300,0
mo 15,0 Crane 15N1CuMoNb5 200,0

119. HasHaueHHBIIf pecypc Kpemexa apMaTyphl, paboTarolieil mpu
temneparype 450 °C u Bbllle, B 3aBHCHMOCTH OT HOMHMHAIBHBIX ITAPaMETPOB

3KCIUTyaTalliy U IpUMEeHEHHBIX MapoK CTaIH NpuBeEH B Tabmuie VI.3.
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TabnumaVl1.3

Maplca CTATH | HommuanbHAn TeMnepaTypa napa, °C Kp::;:::: :;lliv;b;:’ipz:cislinq

Kpemesxa a8coB

OU723 <525 200

QU723 >525 100

OI1182 <560 220

Jl144 <545 220

OlI144 >545 100

BU10 <510 270

U993 <560 220
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IMaponpoBoabl

120. B t1abmuue VI.4 npuBeeHBl 3HAYEHHA HAa3HAYE€HHOro pecypca

NaponpoBOAOB H HX OCHOBHBIX 3JIEMEHTOB B 3aBHCHMOCTH OT THIIOpasMEpoOB

napornpoBOAOB, HOMHHAIBHBIX 1apaMeTpoOB Mnapa ¥ MapokK CTallH.

Tabmuua V1.4

HaznraueHHb1#H .

TunopasmMep | HoMuHamBHEE | Ppecypc OCHOBHBIX HaznadeHHbIH

N | Mapxa | mapompoBora, IapaMeTphl JIEMEHTOB pecype
wn | cram MM mapa TaponpoBoza, Thicsy | 1APOIPOBOJA B
4ACOB IIETIOM, THICAY
4acoB
Dy | S R | T,°C |P,MIla | Ilpsmeie 651 TPYO
1 2 3 | 4 | 5 6 7 8 9 10

1| 15X1IM1® | 980 | 40 | 4500 545 3.9 400 100 100
2| 15XIM1® | 720 | 25 | 2500 545 3,9 300 150 150
3| 1SXIMI® | 630 | 25 | 2300 | 545 3.9 400 270 270
4| 15XIMI® | 465 | 75 | 2100 | 545 25,5 175 110 110
5| 15XIM1® | 426 | 16 | 1700 | 565 2,2 400 250 250
6! 15SXIMI1® | 377 | 60 | 1500 545 25,5 150 100 100
7| 15XIM1® | 377 | 50 | 1500 560 14 300 250 250
8| 15XIM1d | 377 | 45 | 1500 | 560 14 250 200 200
9| 15XIM1® | 377 | 45 | 1500 | 550 13 300 250 250
10| 1SXIM1d | 377 | 45 | 1500 545 14 300 250 250
11| 1SXIM1® | 377 | 43 | 1500 | 560 14 200 150 150
12 | 15XIM1® | 377 | 43 | 1500 | 550 13 300 250 250
13 | 15XIM1® | 377 | 40 | 1500 | 545 14 300 240 240
14 | 15X1M1® | 325} 60 | 1370 545 25,5 320 250 250
15| 15XIM1@ | 325 | 38 | 1370 560 14 260 175 175
16 | 15XIM1® | 325 | 38 | 1500 | 550 14 350 270 270
17 | 15XIM1® | 273 | 50 | 1000 550 25,5 250 200 200
18 | 15XIM1® | 273 | 45 | 1000 545 14 400 350 350
19 | 15XIM1® | 273 | 36 | 1000 | 560 14 300 250 250
20 | 15X1IM1® | 273 | 36 | 1000 545 14 400 300 300
21 | 15XIM1® | 273 | 35 | 1000 565 14 300 220 220
22 | 15XIMI1® {273 | 34 | 1000 | 545 14 400 300 300
23 | 15XIM1® | 273 | 32 | 1000 | 560 13 300 230 230
24 | 15XIM1® | 273 | 32 | 1000 555 13 310 260 260
25 | 15XIM1d | 273 | 32 | 1000 545 14 300 250 250
26 | 15XIM1® | 273 | 32 | 1000 | 540 10 400 350 350
27 | 15XIM1® | 273 | 26 | 1000 | 510 10 400 350 350
28 | 15XIM1® | 273 | 16 | 1000 510 10 300 200 200
29 | 15XIMI1® | 245 | 45 | 1000 560 25,5 175 110 110
30 | 15SXIMI® | 245 | 45 | 1000 | 550 25,5 300 200 200
31| 15XIMI1® | 245 | 45 | 1000 | 545 25,5 300 250 250
32| 15XIMI1® | 245 | 32 | 1000 | 545 14 400 300 300
33 | 15XIMI1® | 219 | 26 | 850 545 14 300 250 250
34 | 15XIM1® | 219 | 26 | 850 540 10 400 350 350
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Tabmuua V1.4

HaznaueHHbI#H .

Tunopasmep | HomuHambHBe | pecype ocHOBHEIX | HA3HaYCHHEIH

N | Mapka IapoONpPOBOJa, IapaMeTphl 3JIEMEHTOB pecype
wn| cram MM napa IaponpoBoAa, Thicsd | 12POTPOBOJA B
YACOB IIEIOM, THICTY
9acoB
Du| S R | T,°C | P,MIla | IIpamsie [[u6s1 Tpy6

1 2 3 | 4 5 6 7 8 9 10
35| 1SX1IM1d | 219 25 | 850 565 14 150 100 100
36 | 15XIMI1® | 219 | 25 | 850 560 14 220 130 130
37 | 15XIM1® | 219 | 25 850 550 13 350 300 300
38 | 15XIMIdD | 219 | 25 | 850 545 14 300 250 250
39 | 15XIM1®D | 219 | 24 | 850 545 14 300 250 250
40 | 15XIMI1® | 219 | 24 | 850 540 10 400 350 350
41 | 15XIM1® | 219 | 22 | 850 510 10 400 380 350
42 | 15X1IM1® | 194 | 38 | 750 560 25,8 250 170 170
43 | 15XIM1® | 194 | 36 | 750 545 25,5 300 250 250
44 | 15XIM1® | 194 | 20 | 750 545 14 250 170 170
45 | 15XIM1®D | 168 | 32 | 700 550 24 300 250 250
46 | ISXIM1D | 159 | 30 | 650 545 25,5 300 250 250
47 15XM 325 | 40 | 1370 510 10 400 350 350
48 15XM 325 | 34 | 1370 510 10 400 350 350
49 15XM 3251 30 | 1370 | 510 10 350 300 300
50 15XM 273 | 40 | 1000 | 510 10 400 350 350
51 15XM 273 | 35 | 1000 510 10 400 350 350
52 1SXM 273 | 30 | 1000 510 10 400 350 350
53 15XM 273 | 28 | 1000 | 510 10 400 320 320
54 15XM 273 | 26 | 1000 510 10 350 300 300
55 15XM 245 | 40 | 1000 510 10 400 350 350
56 15XM 219 | 22 | 850 510 10 350 320 320
57 15XM 194 |1 20 | 750 510 10 400 350 350
58 15XM 194 1 18 | 750 510 10 350 300 300
59 15XM 168 19 | 700 510 10 400 350 350
60| 12XIM® | 630 | 28 | 2300 560 3,9 250 140 140
61 | 12XIM® | 525 | 45 | 2500 510 10 400 400 400
62 | 12XIM® | 465 | 20 | 2100 560 2,85 300 250 250
63 | 12XIM® | 465 | 20 | 2100 545 3,9 350 250 250
64 | 12XIM® | 465 | 20 | 2100 | 545 3,2 300 250 250
65| 12XIM® | 465 | 19 | 2100 545 2,8 350 300 300
66 | 12XIM® | 465 | 19 | 2100 545 42 300 150 150
67 | 12XIM® | 465 | 19 | 2100 545 3,9 300 220 220
68 | 12XIM® | 426 | 20 | 1700 545 3,7 300 250 250
69 | 12XIM® | 426 | 20 | 1700 | 545 3,2 350 300 300
70 | 12X1IM® | 426 | 18 | 1700 545 3,9 320 250 250
71| 12XIM® | 426 18 | 1700 | 545 32 300 250 250
72| 12X1IM® | 426 | 18 | 1700 545 2,5 400 300 300
73 | 12X1IM® | 426 | 17 | 1700 565 24 300 250 250
74 | 12XIM® | 426 | 17 | 1700 | 545 3,9 300 175 175
751 12XIM® | 426 | 16 | 1700 | 545 3,9 230 110 110
76 | 12XIM®D | 377 | 50 | 1500 565 15,5 80 70 70
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HasHaueHHBIH
Tunopasmep | HomuHanbHEE | PEeCYpc OCHOBHBIX HasnauenHbIH
N | Mapka TapoNpoBOJA, IapaMeTphl SJIEMEHTOB pecype
wia!| cram MM napa naponpoBo/a, Teicsr | [1APOIpoBoaa B
4ACOB TIETIOM, THICSY
4acoB
Du| S R | T,°C |P,MIla | IIpameie |[u6H TpyO
1 2 3 | 4 5 6 7 8 9 10
77 | 12XIM® | 377 | 50 | 1500 565 14 150 110 110
78 | 12XIM® | 377 | 50 | 1500 550 14 300 250 250
79 | 12XIM® | 377 | 45 | 1500 | 560 14 115 85 85
80 | 12XIM® |377 | 45 | 1500 | 550 13 230 170 170
81| 12XIM® |377 | 45 | 1500 | 545 14 250 180 180
82| 12XIM® |377| 17 | 1500 565 3,9 180 100 100
83| 12XIM® |[377 | 17 | 1500 | 545 3,9 300 250 250
84| 12XIM® |377| 16 | 1500 545 3,2 320 270 270
85| 12XIM® |377| 15 | 1500 | 565 3 280 160 160
86| 12XIM® |[377| 15 | 1500 | 565 2,8 300 200 200
87| 12XIM® | 325 | 50 | 1370 | 560 14 300 240 240
88| 12XIM® |325| 50 | 1370 545 14 350 300 300
89| 12XIM® | 325 | 48 | 1370 565 13 260 200 200
90 | 12XIM® |325| 45 | 1370 | 565 14 160 120 120
91 | 12XIM® |325| 45 | 1370 560 14 180 130 130
92 | 12XIM® |325| 45 | 1370 545 14 320 270 270
03 | 12XIM® |325| 42 | 1370 | 565 13 160 110 110
94 | 12X1IM® | 325} 42 | 1370 560 14 160 110 110
95| 12XIM® | 325 | 42 | 1370 555 13 280 210 210
96 | 12XIM® | 325 | 42 | 1370 545 14 300 250 250
97| 12XIM® |325| 40 | 1370 | 565 14 80 70 70
98 | 12X1M® | 325 | 38 | 1370 560 14 80 75 75
99 | 12XIM® |3251{ 38 | 1370 | 550 14 145 100 100
100 | 12XIM® | 325 38 | 1370 | 545 14 240 180 180
101 | 12XIM® | 325 | 38 | 1370 | 540 14 280 200 200
102 | 12X1IM® | 325 38 | 1370 540 10 350 270 270
103 | 12XIM® | 325} 38 | 1370 510 10 400 350 350
104 | 12XIM® | 3251 30 | 1370 | 510 10 400 350 350
105 12X1IM® | 325 | 30 | 1370 500 10 400 350 350
106 | 12XIM® | 325 | 25 | 1370 540 10 200 105 105
107 | 12XIM® | 325 | 24 | 1370 | 540 10 110 75 75
108 | 12XIM® | 325 | 24 | 1370 | 530 10 220 150 150
109 | 12XIM® | 325 | 24 | 1370 520 10 350 300 300
110 | 12XIM® | 3251 24 | 1370 | 510 10 350 300 300
111 12XIM® | 325 24 | 1370 500 10 400 350 350
112 | 12X1M® [ 325 | 22 | 1370 530 9 270 160 160
113 | 12XIM® |325| 22 | 1370 | 500 9 400 350 350
114 | 12XI1M® |325| 20 | 1370 | 510 10 220 140 140
115 | 12XIM® | 3251 20 | 1370 | 500 8,5 400 300 300
116 | 12X1M® {325 | 13 | 1370 565 3 280 160 160
117 | 12XIM® | 325 | 12 | 1370 | 565 2,8 270 150 150
118 | 12XIM® | 273 | 45 | 1000 | 550 14 350 250 250




Tabmuma V1.4

Hasna4enHsIit .
Tunopasmep | HomuHambHele | pecypc ocHOBHBIX | [1a3HA9CHHEIH
N Mapka NaponpoBoJa, napaMeTph 3JIEMEHTOB pecype
w/n | cram MM napa [aponpoBoJa, Thicaq | 1APONPOBOJA B
9ACORB TIEJIOM, THICSY
9acoB
Du| S R | T,°C | P,MIla | Ilpsmbie |[Ta65i Tpy6
1 2 3 | 4 5 6 7 ) 9 10
119 ] 12XIM® | 273 | 40 | 1000 560 14 280 180 180
120 | 12X1MD | 273 | 40 | 1000 545 14 330 270 270
121 | 12X1IM® | 273 | 36 | 1000 560 15,5 120 80 80
122 | 12XIM® {273 | 36 | 1000 560 14 180 120 120
123 | 12XIM® | 273 | 36 | 1000 555 13 300 220 220
124 | 12X1IM® | 273 | 36 | 1000 550 14 300 210 210
125 | 12X1IM® | 273 | 36 | 1000 545 14 300 250 250
126 | 12X1IM® | 273 | 36 | 1000 540 14 300 250 250
127 | 12X1M® | 273 | 36 | 1000 535 13 350 270 270
128 | 12XIM® | 273 | 36 | 1000 510 10 400 350 350
129 | 12X1IM®D | 273 | 32 | 1000 560 14 90 80 80
130 | 12XIM® | 273 | 32 | 1000 560 13,5 120 95 95
131 | 12X1Md | 273 | 32 | 1000 555 14 130 90 90
132 | 12X1IM® | 273 | 32 | 1000 555 13 180 120 120
133 | 12XIM® | 273 | 32 | 1000 550 14 180 120 120
134 | 12X1IM® | 273 | 32 | 1000 550 13 210 140 140
135 | 12X1IM® | 273 32 | 1000 545 14 240 160 160
136 | 12X1M® | 273 | 32 | 1000 540 14 300 210 210
137 | 12X1IM® {273 | 32 | 1000 510 10 400 350 350
138 | 12X1M®D | 273 | 28 | 1000 530 11 350 300 300
139 | 12XIM®D | 273 | 28 | 1000 510 10 400 350 350
140 | 12XIM® | 273 | 26 | 1000 555 10 170 120 120
141 | 12X1IM® | 273 | 26 | 1000 530 11 350 300 300
142 | 12X1M®D | 273 | 26 | 1000 530 10 370 320 320
143 | 12X1IM® | 273 | 26 | 1000 510 10 400 350 350
144 | 12X1IM® | 273 | 26 | 1000 510 9 400 350 350
145 | 12X1M® | 273 | 26 | 1000 500 10 400 350 350
146 | 12X1M® | 273 | 25 | 1000 540 10 300 250 250
147 | 12XIM® | 273 | 24 | 1000 510 10 400 350 350
148 | 12X1IM®D | 273 | 22 | 1000 540 10 220 140 140
149 | 12X1IM® | 273 | 22 | 1370 540 10 190 130 130
150 | 12X1IM® | 273 | 22 | 1000 510 10 400 350 350
151 12X1IM® | 273 | 22 | 1000 500 10 400 350 350
152 | 12X1IM® | 273 | 22 | 1000 500 9 400 350 350
153 | 12X1M®D | 273 | 20 | 1000 540 10 105 75 75
154 | 12X1IM® | 273 | 20 | 1000 530 10 210 130 130
155 | 12X1IM® | 273 | 20 | 1000 520 10 350 300 300
156 | 12XIM® | 273 | 20 | 1000 510 10 350 300 300
157 | 12XIM® | 273 | 20 | 1000 510 9 400 320 320
158 | 12X1M® | 273 | 20 | 1000 500 10 400 330 330
159 | 12XIM® | 273 | 18 | 1000 510 10 350 250 250
160 | 12XIM® | 273 | 17 | 1000 520 10 140 70 70
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Tabnuna V1.4
Ha3nayeHHBIH .
TumopasMep | HoMHHAIBHBIE | pECypC OCHOBHBIX Haznagenmbli
N | Mapxa IapoNpOBOa, HapaMeTpPhI 3NIEMEHTOB pecype
ool  cram MM napa naponpoBoga, Teicy | 1APOTPOBOZ2 B
9ACOB 11ETIOM, THICSY
Dal S | R |T.°C |P,MIla| Mpsmsie [[u6uiTpys|
1 2 3 | a 5 6 7 8 9 10
161 | 12X1M® | 273 | 17 | 1000 | 510 11 150 70 70
162 | 12X1M® | 273 | 17 | 1000 510 10 300 160 160
163 | 12X1M® | 273 | 16 | 1000 | 510 10 180 80 80
164 | 12XIM® | 273 | 16 | 1000 500 9 350 300 300
165 | 12X1M® | 273 | 13 | 1000 560 3,9 280 170 170
166 | 12XIM® | 273 | 11 | 1000 545 2,6 400 300 300
167 | 12XIM® | 245 |62,5| 1000 550 25,5 300 250 250
168 | 12X1M® | 245 45 | 1000 545 25,5 150 100 100
169 | 12XIM® | 245 | 45 | 1000 545 14 400 350 350
170 | 12X1IM® | 245 32 | 1000 | 540 10 400 350 350
171 | 12X1M® | 245 | 32 | 1000 540 13,5 300 250 250
172 | 12X1IM® | 245 | 30 | 1000 560 14 140 90 90
173 | 12XIM® | 245 | 30 | 1000 555 13 180 130 130
174 | 12X1M® | 245 | 30 | 1000 550 14 180 130 130
175 | 12X1M® | 2451 25 | 1000 510 14 350 320 320
176 | 12X1IM® | 219 | 35 | 850 560 14 300 250 250
177 | 12X1M® | 219 | 32 | 850 560 14 220 165 165
178 | 12X1IM® | 219 32 | 850 560 13 340 240 240
179 | 12XIM® | 219 32 | 850 555 14 340 250 250
180 | 12X1M® | 219 | 30 | 1000 | 560 14 180 130 130
181 12XIM® {219 29 | 850 560 14 170 110 110
182 | 12X1IM® | 219 29 | 850 545 14 300 250 250
183 | 12X1MD | 219 28 | 850 560 14 160 100 100
184 | 12X1M® | 219} 28 | 850 555 13 220 160 160
185 | 12XIM® | 219 28 | 850 550 13 300 220 220
186 | 12X1MQ® | 219 28 | 850 545 14 320 240 240
187 | 12X1IM® | 219 | 28 | 850 510 14 400 350 350
188 | 12X1M® | 219 28 | 850 510 10 400 350 350
189 | 12XIM® | 219 | 26 | 850 560 14 100 75 75
190 | 12X1IM® | 219 | 26 | 850 555 13 160 110 110
191 | 12XIM® | 219 | 26 | 850 550 14 180 120 120
192 | 12X1IM® | 219 | 26 | 850 545 14 240 170 170
193 | 12XIM® | 219 | 26 | 850 540 10 400 300 300
194 | 12XIM® | 219 | 26 | 850 510 10 400 350 350
195 | 12X1IM® | 219| 26 | 850 500 10 400 350 350
196 | 12X1IM® | 219 | 25 850 560 13,5 100 75 75
197 | 12X1IM® | 219 | 25 | 850 550 14 150 100 100
198 | 12XIM® | 219 | 25 | 850 545 14 200 130 130
199 | 12XIM® | 219} 25 | 850 540 14 240 170 170
200 | 12XIM® | 219} 24 | 850 545 15,5 100 70 70
201 | 12XIM® | 219 | 24 | 850 540 13 270 190 190
202 | 12XIM® | 219 | 24 | 850 510 10 400 350 350




Tabnuua V1.4

HasnayeHHbIH
Trmopasmep | HomuHamsmEle | pecypc ocHOBHEX | [133HAUCHHBIH
N | Mapka TaponpoBoJa, napaMeTphI 3IEMEHTOB pecype
wn!| cram MM napa IaponpoBo/a, Thicsay | 1@PONPOBO/A B
YACOB TIEJIOM, THICSY
4acoB
Dy | S R | T,°C | P,MIla | Ilpsmeie ['uGwi TpYyO

1 2 3 | 4 5 6 7 8 9 10
203 | 12XIM® | 219 | 22 | 850 510 10 400 350 350
204 | 12X1IM® | 219 18 | 850 540 10 240 150 150
205 | 12XIM® | 219 | 18 | 850 535 9 300 250 250
206 | 12XIM® |[219| 16 | 850 545 3,2 400 350 350
207 { 12X1IM® {219 | 16 | 850 510 10 350 300 300
208 | 12X1IM®D 219 | 16 | 850 500 7,1 400 350 350
209 | 12X1IM® | 219 | 14 | 850 510 10 340 190 190
210 | 12XIM® [ 194 | 36 | 750 545 25,5 160 110 110
211 12XIM®P | 194 | 22 | 750 510 10 400 350 350
212 | 12XIM® | 194 | 20 | 750 540 10 350 300 300
213 | 12XIM® [ 194 | 19 | 750 540 10 300 250 250
214 12XIM® | 194 | 19 | 750 510 10 400 350 350
2151 12X1IM® {194 | 19 | 750 510 9 400 350 350
216 | 12X1IM® | 194 ] 18 | 750 510 10 400 350 350
217 | 12X1IM® {194 | 16 | 750 540 10 230 150 150
218 12XIM®D | 194 | 15 | 750 540 10 160 100 100
2191 12XIM® | 194 | 15 | 750 520 10 350 300 300
220 12X1IM® | 194 | 15 | 750 510 10 370 320 320
221 12XIMD | 194 15 | 750 500 10 400 350 350
222 | 12XIM® [ 194 14 | 750 535 9 220 150 150
223 | 12XIM® [ 194 | 14 | 750 510 11 350 250 250
224 | 12XIM® | 194 | 14 | 750 510 10 350 300 300
2251 12XIM®D | 194 | 14 | 750 500 9 400 350 350
226 | 12XIM® | 194 12 | 750 510 10 300 110 110
227 | 12X1M® | 168 | 20 | 700 560 14 90 80 80
228 | 12XIM®D | 168 | 20 | 650 550 14 150 100 100
229 | 12XIM® | 168 | 20 | 650 550 13 210 150 150
230 | 12X1M®D | 168 | 20 | 650 545 13 290 210 210
231 | 12X1IMd | 168 | 18 | 650 540 13 230 160 160
232 | 12XIM® | 168 | 17 | 650 545 13 120 80 80
233 | 12X1IM® | 168 | 14 | 700 540 10 240 160 160
234 | 12XIM® | 168 | 13 | 700 540 10 160 100 100
235 | 12XIM® | 159 | 32 | 600 545 25,5 240 160 160
236 | 12XIM® | 159 | 30 | 650 545 25,5 190 130 130
237 | 12XIM® | 159 | 22 | 650 560 14 170 120 120
238 | 12XIM® | 159 | 20 | 650 560 14 130 90 90
239 | 12X1IM® | 159 | 20 | 650 550 14 200 140 140
240 | 12X1IM® | 159 | 18 | 650 545 14 160 110 110
241 | 12XIM® | 159 | 18 | 600 540 13,5 260 180 180
242 | 12X1IM® | 159 | 18 | 650 530 14 350 280 280
243 | 12XIM® | 159 | 17 | 650 540 14 160 110 110
244 | 12XIM® | 159 | 15 | 650 520 14 270 180 180
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Tab6muua V1.4
HaznaueHnHbIi .
Tumopasmep | HoMmmHambHEE | pecype ocHOBHhIx | H@3HA9CHHBIH
N | Mapxa IaponpoBoJa, napameTph 3]IEMEHTOB pecype
wno| cram MM napa aponpoBoia, Thicsy | TAPOTIPOBO/A B
9ACOB TIEJIOM, THICSY
Da| S R | T,°C | P,MIla | Ilpsmeie ['ubni TpyO Hacos
1 2 3 | 4 5 6 7 8 9 10
245 | I2XIM@® | 159 | 13 | 650 540 10 180 125 125
246 | 1I2XIM® | 159 | 13 | 650 510 14 200 125 125
247 | R2XIM® | 1591 12 | 650 540 10 100 80 80
248 | 12XIM® | 159 10 | 650 510 10 250 110 110
249 | 12XIMO® | 159 | 7 650 545 2,6 400 350 350
250 | 12XIM® | 133 ] 25 | 600 545 25,5 160 110 110
251 | 12XIM® | 133 ] 20 | 600 560 14 270 190 190
252 | 12XIM® | 133 | 20 | 600 550 14 320 270 270
253 | 12X1IM® | 133 | 17 | 600 560 14 140 100 100
254 | 12X1IM® | 133 | 17 | 600 550 14 210 155 155
255 1I2XIM® | 133 | 17 | 600 550 13 310 220 220
256 | 12XIM® | 133 | 17 | 600 545 14 290 210 210
257 | 12ZXIMd® | 133 | 17 | 600 540 10 400 350 350
258 | 12X1IM® | 133 | 16 | 600 560 14 90 75 75
259 | 12X1IM® | 133 | 16 | 600 560 13,5 125 90 90
260 | 12X1IM® | 133 | 16 | 600 555 13 160 110 110
261 | 12XIM® | 133 | 16 | 600 550 14 180 120 120
262 | 12XIM® | 133 | 16 | 600 550 13 210 160 160
263 | 12XIM® | 133 ]| 16 | 650 545 14 210 150 150
264 | 12XIM® | 133 | 15 600 540 10 350 270 270
265 | 12XIM® | 133 ] 15 600 530 9 400 350 350
266 | 12X1M® | 133 | 15 | 600 500 9 400 350 350
267 | 12XIM® | 133 | 13 600 550 10 240 180 180
268 | 12X1M® | 133 | 13 | 600 540 10 300 250 250
269 | 12X1M® | 133 | 13 | 600 530 14 170 110 110
270 | 12XIM® | 133 | 13 | 600 530 9 400 350 350
271 | 12XIM® | 133 | 13 | 600 500 9 400 350 350
272 | 12XIM® | 133 | 12 | 600 540 10 300 220 220
273 | 12XIM® | 133 | 11 600 540 10 200 140 140
274 | 12X1IM® | 133 | 10 | 600 540 10 108 70 70
275 12MX 325 | 36 | 1370 510 10 350 320 320
276 12MX 326 | 34 | 1370 | 510 10 330 300 300
277 12MX | 325 ] 30 | 1370 510 10 320 300 300
278 12MX 325 28 | 1370 510 10 300 230 230
279 12MX 325 | 24 | 1370 510 10 170 120 120
280 12MX 273 | 36 | 1000 510 10 400 350 350
281 12MX 273 | 32 | 1000 | 510 10 400 350 350
282 12MX 273 | 32 | 1000 | 500 9 400 350 350
283 12MX 273 | 26 | 1000 | 510 11 350 300 300
284 12MX 273 | 28 | 1000 | 510 10 350 320 320
285 12MX 273 | 26 | 1000 510 10 320 300 300
286 12MX 273 | 26 | 1000 500 9 400 350 350
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Tabauua V1.4

HazHayeHHbIH .

Tunopasmep | HoMuHanbHBEIE | DeCypc OCHOBHBIX HasnadeHHbi

N | Mapka IIapoIpOBO/IA, napaMeTphl SIIEMEHTOB pecype
wal| cram MM napa I1apoIpoBO/Ia, Thicsy | 1@POIPOBO/A B
9acOB IIEJIOM, THICSY
DalS | R | T,°C|P,MIla| Ipsmete [[ubtpy|  oo0

1 2 3 | 4 5 6 7 8 9 10
287 12MX 273 | 22 | 1000 | 510 10 230 170 170
288 12MX 273 | 20 | 1000 510 10 160 115 115
289 12MX 273 | 18 | 1000 510 10 110 75 75
290 12MX 245 | 25 | 1000 | 510 10 350 300 300
291 12MX 245 | 22 | 1000 510 10 300 250 250
292 12MX 219 | 24 | 850 510 10 350 330 330
293 12MX 219 | 22 | 850 510 10 350 300 300
294 12MX 219 | 22 | 850 500 9 400 350 350
295 12MX 219 | 20 | 850 510 10 350 270 270
296 12MX 194 | 20 | 750 510 10 350 300 300
297 12MX 194 | 20 | 750 500 9 400 350 350
298 12MX 194 | 19 | 750 510 10 350 300 300
299 12MX 194 1 19 | 750 500 10 400 350 350
300 12MX 194 | 18 | 750 510 10 350 300 300
301 12MX 194 | 15 | 750 500 10 350 280 280
302 12MX 194 | 14 | 750 510 10 145 105 105
303 12MX 168 | 16 | 700 510 10 330 300 300

ITpuBenénubie B Tabnune V1.4 3HaUueHHs HA3HAYECHHOTO pecypca OTHOCATCH
TaKXke K CHCTEMAaM IIapolepenyCKHbIX Tpy6 TypOHH.

121. Jlna yKa3aHHBIX HKIXKE 3JIEMCHTOB IIApONPOBOJHBIX CHCTEM
M3 MEPIUTHBIX MapOK CTAIH 3HAUCHHA Ha3HAUEHHOTO pecypca COCTaBIIAOT:

a) 171 MITaMIIOBAaHHBIX KOJEH M CTHIKOBBIX CBAPHBEIX COEJMHEHHH paBHBIMU
Ha3HAYEHHOMY pecypcCy IMPSMBIX TPyO COOTBETCTBYIOIINX MapOIIPOBOJIOB;

6) MIA JTHTHIX JeTajeil KOPIyCOB apMaTyphl M JIMThIX TPOWHHKOB, KOJIEH,
TIepeXofioB, paGoTalolMx IpH TeMmeparype skciulyaraupu 450 °C u BbIe,
HE3aBHCHMO OT MapKu ctaiy — 250 ThICHY YacoB,;

B) JUIS INTAMIIOCBAapHBIX KolleH — 100 ThICAY 4acoB;

I) Ui IITaMIOBAaHHBIX (C BRITAHYTON TOPJIOBHHON) M KOBAaHBIX TPOHHUKOB
PaBHBIMH Ha3HAYE€HHOMY PeCypCy NPAMBIX TPY0 COOTBETCTBYIOLIETO THIIOPa3Mepa,
IpHHAMAA B KauecTBEe TAaKOBOIO HCIIOJHHTENbHBIA pa3Mep KOJUIEKTOPHOH 4acTH
TPOMHHKA;

x) s uenrpobexHomuteix  (IIBJI) Tpy6 -— 100 ThICSY 4acoB,
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3a uckmodenueM LI[BJI Tpy6 TumopasmepoMm & 630x25 MM, paGoTaloluX NpH
napaMerpax 545 °C u 2,5 MIa; 15 mocieHAX cocTasiseT — 150 ThICAT JacoB;

€) I SJIeMEHTOB NApONPOBOIOB U3 YIIIEPOJMCTOH CTaId, PabOTAOIIMX NPY
temneparypax ot 390 mo 450 °C, — 150 TeiCs4 YacoB.

Ha3HaueHHBIH peCypC CTHIKOBBIX CBAapHBIX COEAMHEHWH, COCTOAIIMX
3 SEMEHTOB C Pa3sHOH TONIIMHOMN (B TOM 4YHCIE, COEMMHEHHs TPYO C NUTHIMH,
KOBAHBLIMH JETANSIMH), @ TAkKe HepeXo/oB (IITaMIIOBAHHBIX, TOYEHBIX, 06XKATHIX)
NPUHAMAETCS PaBHBIM HaWMEHBIIEMY W3 IBYX BEJMYHH HA3HAYEHHOTO pecypca
npAcoenuHseMEIX TpyG (onemenToB). HasHadeHHBIH pecypc TPOHHHMKOBBIX
CBapHBIX COGJMHEHHil YCTAaHABIMBaeTCs HMHAMBHAyambHO. llenecooGpasHo i
3TOr0  MNpHMBIEKATh  CHENUATH3HPOBAHHYI0  HayJHO-MCCIIENIOBATCIBCKYIO
OpraHW3alKIo.

122. Ha3Ha4eHHBIH pecypc 3MEMEHTOB apoNpoOBOIOB W3 XPOMHCTHIX CTallel
mapTeHcuTHOrO Knacca (10X9M®B u X10CrMoVNbB9-1) npuHHMaeTcs paBHbIM
pacuéTHOMY pecypcy, yKasaHHOMY B NAaCTIOpTe Ha TEXHHYECKOe YCTPOHCTBO A
JaHHBIX TpymI 3jeMeHTOB. [IpH OTCYTCTBHM B MAcropTe COOTBETCTBYIOIIMX
yKa3aHHW# O Ha3HAuYeHHOM pecypce OTHENBHBIX IPYNN TaKWX 3JEMEHTOB OH
IpUHAMAaeTCs paBHbM 150 ThICTY dacoB. JUia TPOHHMKOBEIX CBAPHBIX COSTMHEHMH
SIIEMEHTOB M3 XPOMHCTBIX CTalled, a TaKkKe Mg KOMIO3HTHBIX CBapHBIX
COeIMHEHNH IEMEHTOB M3 Pa3HOPOAHBIX CTaledl MApTEHCHTHOIO M ICPIHTHOIO
KJIaCCOB Ha3HAUeHHEI! pecypc IprHUMaeTcs paBHEIM 100 ThiCAY 9acoB.

HasHaueHHBIH  pecypc A  KOMIIEKTOPOB M NapompoBOJOB
M3 XPOMMCTBIX CTajleil MapTeHcHTHOro Kinacca (10X9M®B n X10CrMoVNb9-1)
M HX CBapHBIX COCJMHEHHH, a TaKoke M GapabaHOB M3 CTaH 15NiCuMoNb5
MOXET YTOYHATHCA B HalbHEHINEM IO Mepe HAKOIUIEHHS 3KCIEPHMEHTAIBHBIX
JAHHBIX 10 CBOMCTBaM MeTalljla M OIBITa IKCILTyaTalliH.

123. Ecnu npusenénHoe B OHII 3HayeHne Ha3HAYCHHOIO pecypca IUid
KOHKPETHBIX TpyNI JJIEMEHTOB HE COBMajaeT C Ha3sHAYCHHBIM pPECYpCcoM,
YKa3aHHBIM B [acHopTe Ha TEXHHYECKOE YCTPOWCTBO A HMAEHTUYHBIX TIPYIN

3JIEMEHTOB, B KadeCTBE 6a30BOro 3HAYEHHUS MPUHUMACTC HAaWMCHbILAA
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M3 3THUX JBYX BECIIUYHH.

VI. 3KCILTYATAIIMOHHOM KOHTPO.JIb
JEMEHTOB OBOPYJOBAHUS

124. B mHacrosmueii rinaBe ©OHII 1puBeneHBI METOIBI, 00BEMEI
¥ TepHOJMYHOCTD SKCILTyaTAMOHHOrO KOHTPOJIA METajlia OCHOBHBIX 3JIEMCHTOB,
BKTIOYAs CBApHBIE COENMHEHHs, KOTIOB H TPyOONPOBONOB  TEIUIOBBIX
snexTpocTaHumii. ITpu 0603HaUEHHN BUOB H METO/IOB KOHTPOJLS, THIIOB CBAPHBIX
COCTMHEHUI MPUMEHSIOTCS CIEeyIOIHe COKPAIICHHU:

BUK —Bu3yalbHO-H3MEPUTENBHBIA KOHTPOJID;

BTK — BUXpeTOKOBBIN KOHTPOIIH,

VB — nccnenoBaHUsA METallIa BEIPE3KH;

MU — meTanmnorpadpuiecKoe UCCIIeN0BaHHE;

My — HCCTeIOBaHHEe MUKPOIIOBPEXIEHHOCTH;

MKTH — MarauTHbI# KOHTPOJb TEILIOBOHA HEPABHOMEPHOCTH;

MIIK (MII]) — MarHUTONOPOLIKOBEIA KOHTPOIb (Ie(EKTOCKOMHU);

M® — maruuTHast GeppHTOMETPHS,

[TPTIC - mnoBepouHBI pacd€T HAa MPOYHOCTH H CaMOKOMIICHCAllHIO
(mapompoBoaa);

POIIC — peBu3us ONMOPHO-IIOABECHOH CHCTEMBI (mapompoBoza);

TB — n3MepeHue TBEPAOCTH,

Tun 1 — CTEIKOBOE CBapHOE COeUHEHNE TPYOHI ¢ TPyOOi;

Tunm 2 — CTBIKOBBIE CBapHbIE COEOUHEHHA C KOHCTPYKTHBHBIM
KOHIIEHTPAaTOPOM HAIpsDKEHHH: TPyOBl C JOHBIIIKOM KOJLIEKTOPa, JIATOM, KOBAaHOM
¥ IITAMIIOBaHHOM JIETANBiO; MPONONIbHBIE COEJAMHEHHs IUTAMIIOCBAPDHBIX KOJIEH;
TPOMHMKOBEIE U LITYIIEPHbIE CBAPHBIE COCUHEHNUA,

V3K — ynsTpa3ByKOBO# KOHTPOIIB;

V3T — ynsTpa3ByKoBas TONMHOMETPHS,

I1J] — KOHTpPOJIb METOZOM LIBETHOH 1€(EKTOCKOMUH.

Kotabl
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125. PermaMeHT KOHTDONS OCHOBHBIX OSJEMEHTOB KOTJIOB IPHBENEH

B Tabmmne VIIL.1.

Ta6auua VII.1

KoanyecTBo
IyCKOB 0 HAYANA
KOHTPOJIs
Pac-
O6BexT udTHEIE Srenro- Jnepro- Meron O6LEM TleproanYHOCTD
KoHTpOAS napa- o P yeTa- KOHTPO/ISE KOHTpONSE npoBeJeHus IIpumeuanns
MeTpbI M:Illitl HOBKH KOHTpOJIS
cpeabl | oo | MO
300 MBr | "OCT10
W Bhme |  MoHee
300 MBr
1 2 3 4 5 6 7 8
Tpy6u1 noBepxHOCTEl Harpesa, TPyGOMPoBO/IbI B NpeJieax KOT/Ia ¢ RapyxHbiM AnameTpoM 100 MM 1 Gostee, KOJLIEKTOPbI
1. TloBepXHOCTH 450°Cwu V3T Bri6opouHo B 30Hax [Kaxasie 50 ThICST T1py BLIABICHWH YTOHEHUS
Harpesa BRIILIE C MaKCHMAJILHOH  [JacoB creHku Gonee 20% ot
TeMIieparypoi HOMHHANBHOM 1 Gonee 1,0
CTeHKH B 00BEME HE MM H3MepeHuUs POBOJUTD
Menee 25 Tpyo Kaxapie 25 THICHY 4
Jlomyckaercs U3MEHATh
NEPHOIMIHOCTE KOHTPOIA (B
mobyIo CTOPOHY) 10 PEIICHMIO
TEXHHYECKOTO PYKOBOJHTENS
T3C
BUK, MKTH|100% nocrymaeix |Kamxmeie 50 Thicad 1. MKTH u M® npoBoastcs
wmm (1) M®  |1py6 4acoB I NIOBEPXHOCTEH HArpesa u3
[EPIATHHIX H 8yCTEHMTHBIX
crajnei COOTBETCTBEHHO.
2. Peinenne 0 HeoOXOAH-
moctH nposeaenna MKTH
wm (1) MO nipy KakaoM
IMarHOCTHPOBAHMHK
NPHHIMACTCA TCXHHIECKIM
pykoBomuteneM TOC.
[posencHyie KOHTPOJA ITUMH
METOLaMH ABJAETCA
IOTOTHHTETLHEIM
Onenka He menee Tpé€x Kaxsie 50 teicau  [KOIHMYECTBO M MECTa BRIPE3OK
COCTOSHUA BBIPE30K C Kaxio#t |gacos. ITpu ¢ KaX10H MOBEPXHOCTH
MeTanna TIOBEPXHOCTH HAIMYHH HarpeBa yTBEPKIATCH
peipe3ok (MB) |marpepa OTKIIOHCHHMH - 110 |TEXHHYCCKHAM PYKOBOAUTENEM
pesyJETaTaM ToC
MKTH nm M®
NEPHOAUIHOCT
BBIPE30K MOXET
OBITH COKpallcHa.
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Tabnuma VII.1

Konunuyecrno
NYCKOB 0 HaYaja
KOHTPOJISA
Pac-
ObnexT Y&THBIE uepro- Merox O6nEm Ilepuoanunocrs
napa- | JHepro- ycra- NpoBeAeHHs Ilpameuanns
KOHTPOJIS 6J10KH KOHTPOJIS KOHTpOJIS
METPbI — HOBKHM KOHTpOJIA
cpeabt | o | MOI-
300 MBr | HOCTP10
Menee
HBBIIE (400 rn
1 2 3 4 5 6 7 8
Hirxe BUK, V3T, 50% mocrymuex  [Kaxmsie 50 Teicaa  |1. Hckmouas 3xoHOMait3ep
450°C MKTH Tpy6 1acon 2. MarHKTHBIH KOHTPOTE
MKTH npoBoamrcs axyis-
TATHBHO 110 PCHICHUIO
TEXHUYECKOTO PYKOBOJHTEIS
3. Jlns opeGp&HHBIX
TIOBEPXHOCTEH Harpera
KOHTpOJb IIPOBOAMTCS Ha
MEPEXOHEIX YYaCTKax C
T8IKOH MOBEPXHOCTHIO
4. IIpy yTOHEHMH CTEHKH
Gonee 25% 0T HOMHMHAILHOM
NEPHOAMYHOCTH KOHTPOJIA
coKpamaerca Ko 25 Tricad 4
Ouenka He menee 2 1pyG B 5. Kommuecto M Mecta
COCTOSAHHA 30HaX C C yuérom BEIPE30K ¢ KaKIOM
MCTallla ycxopex-moii PpE3ynbTATOB TOBEPXHOCTH Harpesa c
BhIpe3ok (B) (kopposnei (6onee 1 {koHTpOS ya€tom pesymerato  BHUK,
MM 3a 10 0 1) NEpUONMYHOCTE V3T u MKTH yrBepxkaaiorcs
BBIPE3OK MOXET TEXHHIECKUM PYKOBOIHTEIEM
GbITE COKpamieHa  {TDC
2, Ixonomaitzep [Hesasm- - - BHK 100% Kaxasie 50 Toicau{IIpoBomATca B AOCTYIHEIX
CHMO JacoB MecTax
OT mapame
TPOB V3T 5% Kaxzapie 50 Thicay|[Ipu kaskaoM nocneayromeM
9acoB IHarHOCTHPOBaHHH B
KOHTPONHPYEMYIO IPYIIITY
BKIIIOYAIOTCH TPYORI, HE
MPOBEPEHHBIE NIPH
OpEABLIYIHX KOHTPOIIAX
3. Henbnocsap- {300 °C n - - BUK, V3T B 30me Yepes 50 Teicay  |KomM4ecTBO  KOHTPOJBHBIX
Hble TONMOYHbIE |BBHIIC MaKCHMAJIbHBIX 9acoB, Jajece B y4qacTkoB pasmepom 200x200
SKpaHbI TEIUIOBBIX HATPY30K |KaKABIH MM H MECTa MX PaCoJIOKEHHS
B IOCTYIHBIX KalMTaIbHBIH IOJDKHBI COOTBETCTBOBATh
MecTax peMoHT. Ha xotnax, |cxeme, YTBepKIACHHOH
palboTalolX Ha  |TEXHUYECKHM PYKOBOJMTENIEM
ra30BOM TOILIMBE, - {3NEKTPOCTAHIMM
KaKIBIE
100 Thica4 yacoB
Ouenka B 30Hax, rae B 6mwkaiimuii KommdecTBo BBIpe30k H MecTa
COCTOSIHUSA TIPOMCXOMHIH KamUTaIbHBIN HX PACcTIOJNIOKEHHA AOIDKHBI
MeTanna TIOBPEKACHHUS PEMOHT COOTBETCTBOBATD CXEME,
BeIpe3ok (MB) YTBEPXICHHOH TEXHHYECKUM

pyxoBoaurenem TOC
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Tabmuia VII.1
KosuuecTBo
TYCKOB /10 HAYAA
KOHTpOJs
Pac-
Obnexr qéTHbIE Sreoro. Juepro- Merox O6LEM Ilepuoau4HOCTH
napa- Pro- 1 - vera- npoBeJeHHs IpnmevaHus
KOHTPOJA GaoKH KOHTPOJSA KOHTPOJIA
MeTphl — HOBKH KOHTPOJIA
cpeabl | oo | MO
300 MBr | "C™
MeHee
W BLIMIE | 300 MBT
1 2 3 4 5 6 7 8
4, [laponpoBon B [Brune - - Hzmepenue Mpsmste TpyOn u[Kaknpie 1. Ilpu pOCTHXEHNM 3HAYCHHS
npeeax KoTJia 450 °C ocrarouHolf  |rHOL 100 Teics4 yacoB  |ocTarouHoit nedopMaLuy,
3 craneit: nedopmatu PaBHOI'O MOJIOBHHE
12MX u 15XM IOy CTHMOT'O, H3MEPEHUEC
ocTaTouHo Aedopmalu
TIPOBOJMTCS JNIS IPAMEIX TPYO
kaxasie S0 THICHY 4acoB, AN
ruGoB - 25 THICAY YacoB
2. Ilpu 3HQUYEHHH HA3HAYCH-
Horo pecypca 100 Teics4 4acoB
# MEHEE H3MEPEHUS
ocTaro4Ho# AeopMaliii
NpAMBIX TPYO NPOBOAATCSA NPH
JIOCTHXKEHIUM HapaboTKH,
paBHOM Ha3HAYEHHOMY
pecypcy, rTu6oB - paBHOH
TONIOBHHE Ha3HAYCHHOrO
pecypca
3. Ilpu BBIABNCHUHA
MHKPOIOBPEKAEHHOCTH 3
12X1IMQ, 500 °C u - - Mo mpaMex TPY6|Gansa u Gonee ocratouHas
15X1M1®D BRINIC kaxzpie 100 THICHY| redopmaling H3MepaeTCs
4acoB, Uik THGOB|kaxcpie 25 THCTY 9aCOB
Kkakaeie 50 THICAY
10XOM®B 1 |530 °C u AcoR
X10CrMoVNb9-1 |Boime
HezaBuCHMO OT 450 °C nu - - BUK T'u6r1 - 100% ITocne BeIpaboTKH
MapKH CTanu BhiLlIE (u3MepeHne Ecnim  xoMM4€CTBO|NIOIOBHHE
OBQIBHOCTH), |THOOB B  COCTaBE|Ha3HAUYCHHOI'O
V3T, V3K, MaponpoBoja Blpecypca, nanee
MIIK(MI1J) [mpemenmax xoTiaa|kaxasie 50 THICAY
wm L, 6onee 20 mr. - 50%]|4acos
POIIC ruboB
Jdns  mnep- - - Mxn (MH)|10%, Ho He Menee|Ocrarounas Bri6op ru6oB 115 OlEHKH
JIMTHBIX ru6os IByx ruGoB nedopmarus MHKPONOBPESKAEHHOCTH
crazeit 500 IpEBRICHIA TIPOBOAMTCA IO PE3yNbTaTaM
°C u BblIIE TIOJIOBHHY NOBEPOYHOrO MPOYHOCTHOIO
IOITyCTHMOTO pacuera Bcex ru6oB
Hns 3HAYCHHUA.
MapTCHCHT JUns MapTeHCHTHBIX
HBIX CTa- cTajelf mocie
ne#t 530 °C HapaGotku 100
H BbIIIE THICSAY 9acOB,
nanee kaxape SO
TBHICAY 9aCOB
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Ta6muua VII.1

KosnvecTBo
IYyCKOB /10 Ha4Yaj1a
KOHTPOJS
Pac-
O6neKT qgTHBIE Suepro- Meron O6bEM Ilepnoan4HOCTH
napa- | Jnepro- yera- npoBeNeHNUs IIpumedanus
KOHTpOJIA 6.10KH KOHTPOJSA KOHTpOJIH
METPhI Mo HOBKH KOHTPOJIst
CPeIbl | yoerwio | MO
300 MBr | 0T
H BHIE | o ee
300 MBr
1 2 3 4 5 6 7 8
5. Konyiexropst  [Boiue 500 500 |BHUK Kpomxu Tocne 200 Teicsu  |1. KoHTpoaupyeTcs OfMH
naporneperpe- 450 °C BHYTpeHHEH YACOBHJIH IIPH KOJLIEKTOP KaykKAOro BHAA
paTeett [IOBEPXHOCTH IOCTHXCHAM TOBEPXHOCTH Harpesa
pauaiBHEIX Ha3HAUCHHOIO
OTBEPCTHH B pecypca. 2. IIpu o6HapyeHHH TPEIUH
KOJIMUECTBE He KOTHIECTBO KOHTPOIHPYEMBIX
MeHee 3 IT. KOJUIEKTOPOB JAHHOM IpyIIEI
YABaHUBACTCH
3. JIns 3kpaHHLIX MOBEPX-
HOCTE# KOHTPOIHUPYETCH 110
OIHOMY KOJLIEKTOPY OT
KaKIOT0 YKpaHa
4. TIpu kaxa0oM MOCIEAYIOmEM
6. Koanexropet  |450 °C ITocne 200 THICAY ﬁﬁﬁ%ﬁ;ﬁ%ﬂ;ﬁme
HIDKE JacoB, Banee| . nexrop
xaxasie 100 ThicAd
9acoB
7. BoixoaHoii 500 °C u - - BUK, MIIK  |[Hapyxuas Kaxmste 100 Teicay |KonTponupyercs ofuH U3
KOJLIEKTOP BLIIIE (MIIY) um TIOBEPXHOCTH 4acoB KOJLIEKTOPOB AAHHOIO BHIA.
ropsyero 11, wmu BTK  |konnexTopos B I1pu KOCTHXEHUH
npoMneperpesa LIEHTPAIbHOH YacTH Ha3HaYCHHOI'O pecypca — BCe
30HEI KOJUIEKTOPE! KOT/Ia
PACTIONOKEHUS
HITYLIEPOB Ha
ydacTke poTs-
KEHHOCTHIO HE
MeHee 1000 MM
8. Kopnyc Bnpbl- [Hesa- 500 700 |BHK, Y3K HapyxHas Kaxnpie 25 Toicad  |KOHTPONMpYIOT BCE KaMeph
CKMBAIOIIEr0 BHCHMO OT HOBEPXHOCTD B 30HE [9aCOB KOTJa.
napooxiagnTeNs, [1apa- PAcCIIONOKEHHAA Konrpoms MeronoM Y3K
[ITATHEE BIPHICKH METPOB WTynepa BBINIOTHACTCR IS
TIPOMPOBOLOB BOJIOTIOZAIOIIErO oGHapyxeHns fedexroB Ha
yCTpOHCTBa Ha BHYTPCHHEH NOBEPXHOCTH
MEXIy amne 100 MM ot KaMephl
TIOBEPXHOCTAMHA CTEHKH IOTyLEpa
Harpesa 450 °C n BUK, MIIK  |HapyxHas Kaxasie 25 ThicsY
BhIlIIE (MITA) unu TIOBEPXHOCTH HA 4acoB
[IyckoBeie LT, V3K, V3T |mawmkHei
BIPLICKH B o6pasyromeH Ha
NapoMpoBOAAX amase 0,5 M ot
ropsUero MecTa nngucxa M3a
3aIIATHO
gpn;hgz)erpena " pyGamko¥ Ha JuTHHE
50-100 MM
TIAPONPOBOAAX
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Ta6mamua VIL1
KonnvecTno
IMyCKOB 10 HAa4aja
KOHTPOJIH
Pac-
O6BexT HeTHLIE 3 Juepro- |  Meron O6béEm TepronutHOCTE
napa- HEPro- | vera- npoBeAeHHs IIpumeuanust
KOHTpOJH 6I0KH KOHTpOJIH KOHTPOJIA
METPbL MOIII- HOBKH KOHTPOJIA
Cpeabl | oemnio | MO
300 MBr | "OCTSY
W BLIIE | o e
300 MBT
1 2 3 4 5 6 7 8
9, Tubbi Jlna 600 700 |BHK 20% ruboe Tpy6  |[locne sripaGorku |1. Iipu oGHapyxeHHH
HeoGorpeBaempix |(EPIHTHEX (u3MepeHHe  |KaXKAOTO MOJIOBHHBI nedexTHbIx rH6oB 06BEM
Tpy6 B npenesax craneit OBAILHOCTH), |THIIOpasMepa U3 HA3HAYEHHOTO KOHTPOJIsi THOOB JI8HHOIO
KOTJIA ¢ 450°Cwn MIIK (MIT[]) |mepauTHBIX cTaneHf; |pecypca, Aanee HA3HAYEHUA YBEIHYMBAETCH B
HAPYAHBIM BBIIIE wma LY, V3K, [50% rubor Tpy6 w3 |kaxabie 50 ThicAd  [1Ba pasa. TIpu nOBTOpHOM
V3T MApPTEHCHTHBIX 4acoB, HO He pexe |0GHApYKEHHH JePEKTOB
AuAMeTpoM 57 MM|1,q craselt qem uepes 200 06BEM KOHTPOJIS
H Gosee MaPTCHCHT yCKOB yeemuausaercs o 100%
HBIX
cranei TH6EI HAPYXHBIM 2. B KOHTPOJIBHYIO rPyTITy
500°Cu T'u6si JMaMETPOM MeHee BKJIOYAIOTCS MMGH: HOCTeL-
BHIIIIE HapyKH5IM 76 MM - HE MeHee 3 Huii IEPEN NapOOXTIAIHTENEM
IMaMerpoM  |WT. Ha KOTEN H TICpBEI 33 HEM
Meriee 76 MM 3. T'u6h1 TpY6 AHAMETPOM
KOHTPOIH- Meree 100 MM KOHTPOXHPYIOT-
poBaTs: 1 xaxcapie 100 TeICHY 9
BBIPE3KOH U
BUK 4, V3K u MITIK (MITJD)
HapyXHOH H ApPOBOAATCS TO BCeH MHYTOH
BHYTPCHHEH JacTH Ha 2/3 OKPYXHOCTH,
TOBEPXHOCTH BKJIIOYAst PAaCTAHYTYIO U
HEHTPANBHBIC 30HBL

5. T'u6Bbl, H3TOTOBIICHHEIE U3
TpYG 37EKTPOILIAKOBOH
BBITIJIABKY, KOHTPOJMPYIOT C
TO#t K€ MEPHOJUIHOCTHIO B
YABOEHHOM 00GBhEME
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Tabmuma VII.1

KosnaecrBo
NYCKOB 10 HAYaJ1a
KOHTPOJIA
Pac-
O6Bekcr ydTHBIE Sue nepro- Merox O6LEM HepuoguynocTn
napa- pro- yera- NpOBEACHHA ITpumeuaHust
KOHTPOJA GaoKkH KOHTpOJIS KOHTpOJISA
METpbI HOBKH KOHTpOJIs
cpeant n:::;o Mo
300 MBr | "O°TH0
H BbIII¢ MeHee
300 MBT
1 2 3 4 5 6 7 8
Huxe 200 (400) - BHK 25% rubos Tpy6illocne napaGotku |1. BeiGop ruGos Ans KOHTpOIS
450 °C, (u3Mepenne KaKJ10TO 50 ThICSY 9acoB, HO [IPOBOJMTCA M3 YCIIOBHA,
24,0 MITa OBaJILHOCTH), |THIIOpa3Mepa C[HE NO3:Ke, YeM 9TOGHI KONUYECTBO
H BBIIIE MIIK(MITY) |D/S>9,0; gepes 200 myckoB | IPEHHPYEMEIX H HE
wm [T, V3K,|10% - ¢ D/S< 9,0, Ho{ans IPCHUPYEMBIX TPYG HaXOzH-
V3T He MeHee 3-x ruGoB.|D/S> 9,0, u mocne  {nock B mponopuum 1 : 2
Ipu aGoTke|HapaboTku 100
6§nee 351(?1) TRICH|THICS 9ACOB, HO He |2 |1P¥ OOHAPYXeHHH
4acoB 00BEM|ITO3KE, YEM YEpe3 HEZIOMYCTHMEIX JEPEKTOB,
KOHTPOIS 400 myckos 1ns moATBepxaeHHBX BHUK
yBemmumBaercs  B[D/S<9,0. BHIDESKH 11163, 0EM
1,5 pasa KOHTpOJIsi rTHGOB TpyD AaHHOTO
Tocneyiomuit HasHaYeHHUA (mepemycka)
KOHTDOITS uepes 50 YBEIMUMBACTCA B JIBa pasa.
TBICSY JaCOB, HO HE [[Ipn mMOBTOPHOM 0GHApYKECHUH
PEXE YeM 4€pe3 |nedexroB 06BEM KOHTPOIA
150 myckoB 4 |ru6oB TPy6 maHHOTO
ru6os Tpy6 ¢ Ha3HAYeHM (TICPEMycKa)
D/S>9,0 nuepes |ysenuuumsaercs a0 100%
200 myckoB s
ru60B Tpy6 ¢ D/S< Heo6xoanMoCTh yBEMHICHUS
9.0 06BEMa KOHTPOJA OCTAITBHBIX
’ ru6oB ONpENCAACTCA
TEXHUIECKIM PYKOBOXHTEIIEM
3/eKTPOCTaHLIHA
3. V3K u MITK (MIT))
TIPOBOASATCS 10 BCEH THYTOH
4aCTH Ha 2/3 OKPYXXHOCTH,
BKJHOYas PaCTAHYTYIO H
HEHTPALHYIO 30HBI
4. TIpn ouepeXHOM KOHTpOIIE
TIPOBEPSAIOTCA 0B, HE
MPOKOHTPOJIUPOBAHHLIC PaHEE
5. OBanbHOCTH rHGOB
OTIpENICAIOT OHH pa3 (IpH
TIOBTOPHBIX KOHTPOJIAX €& He
U3MEPAIOT)
I'ubut I'u6si HapyxkHbEIM  |['uOBI HapyxueM  |[IpH o6HapyxeHHH
Hapy>KHBIM IUAMETPOM MEHEE |AMaMETPOM MEHee |HENOIyCTHMBIX Ac(eKToB B
JMaMETPOM 76 MM - He MeHee 3 |76 MM - mocinie 150 [rubax HapyXXHBIM AHaAMETPOM
MeHee 76 MM |mIT. Ha KOTEN THICAY JacOB, AaJiee |MeHee 76 MM 0OBEM KOHTPOJIS
KOHTPOJHpY- kakasle 50 ThicaY  {yBenM4MBAcTCA B ABa pa3a,
IOTCS BHIPE3KO#H 4acoB TIPH IOBTOPHOM OGHApYXCHHH
u BUK nedexToB nopneKaT 3aMEHE
BHYTpeHHEH (1 100% ru6or Tpy0 naHHOrO
HapyXHO#) Ha3HA4YCHUA U AHAMETPa

HIOBEPXHOCTH




Tabmuma VII.1

ObbeKkT
KOHTpOJIA

Pac-
YéTHBIC
napa-
MeTpbI
cpeasi

Kosn4ecTBO
NYCKOB 0 HaYaja

KOHTpOJISt

JHepro-
ycra-
HOBKH
Mom-
HOCTHIO
MeHee
300 MBr

Juepro-
Giroxn
Mo-

HOCTBIO

300 MBT

H Bhilue

Merton
KOHTpOJIS

O6BéM
KOHTPOJIS

IlepuoaAn4HOCTE
fpoBeAeHAsN
KOHTPOJS

IIpumeuanns

3 4

6

7

8

Hinke
450 °C,
10,0 -14,0
Mila

- 200

BHK
(m3Mepenne
OBAJILHOCTH),

V3T,

H

MIIK (MILD)|D/S> 10,9 ams
wm I, V3K, |kornor 14 MI1a -

25%

Iubn ¢ D/S>13,3|[Tocne HapaGoTku
s xoraoB 10 MIIa{100 Teicsd 4acos,

HO HE IIO3KE 9eM
yepes 200 myckos;

Janee kaxapie 50
THICHY 9aCOB, HO HE
pexe ueM uepes 100
MYCKOB

1. IIpu nocrnenyomem
KOHTPOJIE IIPOBEPAIOTCSA HOEL

HE MPOKOHTPOIMPOBAHHBIC
panee

2. OBaJIbHOCTh KOHKPETHBIX
riu6oB TIPH NOBTOPHOM
KOHTPOJIE HE H3MEPSAETCH

3. TIpu o6HapyxeHHH
HeIONyCTHMEIX AehekToB
6GpakoBaHHBIE THOBI ITOJUIEKAT
3aMeHe: IpH 3ToM 00BEM
KOHTPOJIsL Ha JaHHOM
nepenycke yapampaercd. Ecu
TIPY PAcHIMPEHHOM KOHTpOJE
MOBTOPHO OOHAPYKEHEI
nedexTsl, MOATBEPKACHHEIC
BUK Bripe3aHHEIX I'HOOB,
korTpomo noznexar 100%
ru6GoB Ha BCEX HEpemyckax
KOTNA

4, Ecnu Ha KOTJIe MMEIOTCH
OJ{HOBPEMEHHO NCPEITYCKH
crubamMM «TOHKOCTEHHOW»
(D/S>13,3 Ha koTnax

10 MIla u D/S> 10,9 Ha
korinax 14 MIla) u
«roncrocrennoi» (D/S<13,3
Ha kotnax 10 MIla n D/S<
10,9 Ha xornax 14 MIla)
KaTCTOpHH, TO KOHTPOIb
«TOJCTOCTCHHBIX» THOOB
IOITyCKAeTCH HA9MHATh NOCIe
200 THCAY YaCOB
IKCIUTyaTalMu M nocne 600
IyCKOB IIPH YCIIOBHH, 4TO 10
pe3yabTaTaM IIaHOBBIX

400

BUK
(w3MepeHne

OBAJILHOCTH),
MITK

V3T,
|3 (31
HapyXHEIM

MamMeTpoM

KOHTPOJIHMPY-

McHee 76 MM

['ubsi ¢
D/S<13,3 mns
xornoB 10 MIla u

(MIID)|D/S< 10,9 mns
wm 1T, Y3K,|kornos 14 MIla -

15%

I'HOBI HapYXHEIM
IMaMeTpoM MEHee
76 MM - HE MeHee 3
IT. HA KOTEI

IMocne HapaGoTku
150 THica4 9acos,
HO HE M03XKe, YeM
gyepes 400 myckos;

nanee kakasle 50
TBICAY 9acOB, HO HE
pEXe ueM depes
200 myckoB.

KOHTpoOJIeH ru6os
«TOHKOCTCHHOM)» KaTeropuu
JTAHHOTO KOTJA He
00HapyXHBaNOCh
HeIOMyCTUMBIX AedexTo
MeTana

5. Tubnl ¢ Ge3pacxonHeM (B
onpeeneHHkIE NEPHOBT)
PEeRUMOM IKCILTyaTaluK
(IMHUM peMPKYIALHAH,
aBapuiHOro CITHBA)
KOHTPOJIHMPOBATH B YABOECHHOM
o0néMe
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Tabnuma VII.1

Ob6nexT
KOHTPOJIA

Pac-
YéTHble
napa-
MeTpbl
cpensl

KommyecTBo
MYCKOB A0 HAYAJIA
KOHTPOJIA

Hepro-
ycra-
HOBKH
mom-
HOCTbIO
MeHee
300 MBr

JHepro-
Gaoxu
MOI-
HOCTBIO
300 MBT
H Bhillle

Meron
KOHTpOIH

O6néMm
KOHTpOJIst

IlepuoauaHOCTH
NpOBEACHHSA
KOHTPOJIst

Ipumeuanus

3 4

5

8

I0TCA BBIPE3KOH
H BUK
BHyTpeHHeH (1
HApYXHOH)
MOBEPXHOCTH

6. F'nu6b1 HeOGOrPEBAEMEIX
y4acTkoB 0GorpeBaeMbix Tpy6
MOUIERAT KOHTPOMIO B 066EMe
- He MeHee 2 INT. Ha KOTeN

7. Ecnu no pe3ynsTaTam
KOHTpOJs ruboB
«TOHKOCTEHHOH)» KaT€rOpHH
(D/S>13,3 Ha xoTAax

10 MITa u D/S> 10,9 Ha
koriax 14 MIla) 6511
HOpOBEICHEI 3aMEHEL
OTACABHBIX THOOB 110 NPHYKHE
0GHapyKEHHUS SKCILTYaTAMOH-
HEIX ieh)eKTOB METANLIA, TO
NEePHOAHIHOCTh KOHTPOJIA HA
BCEX MEpeIycKax, conepxa-
OIMX «TOHKOCTEHHEIE» THOBL,
0IDKHA OBITH - KaXABIA Kal|-
TanbHEIM peMoHT. JlaHHOE
TpeGoBaHHe Heo0A3ATENLHO,
€CITH MPUYHHBI NOBPEKICHUSA
ruGOB yCTaHOBJICHE! CIIELHa-
JM3MPOBAHHON HayIHO-HCCIeE-
I0BaTENLCKOM OpraHu3auet 1
1o € peKOMEHIAIMAM
yCTpaHEHE!

8. I1pu HapaGorke Gonee 350
ThICSY yacos uH Goxee 1200
mycKoB 00BEM KOHTPOIISL
yABaHBACTCH

Hxe
450

HHXE
10,0 MITa

°C,

400

BUK
(m3mepenue
OBAJILHOCTH),
MIIK (MITH)
um LI, V3K,
V3T

10% ru6oe TpY6
KaXAOro
TUTIOpasMepa H
HAa3HAYCHMHA, HO HE
MeHee TpEX

TTocne HapaGoTKH
150 Thicsq 4acoB,
nanee kaxasie 50
THICSY YaCOB, HO HE
pexe 4eM uepes
200 nyckos

1. TIpu kaxa0M NOC/EIYIOMEM
KOHTpOJIC IPOBEPSIOTCA THORL
He MPOKOHTPOIHPOBAHHBIE
paee. OsambHOCTH THGOB
W3MEpAETCs OJHH pas.

2. ITpn OOHapyKCHHH
nedexrupix OG0B TpYO
NaHHOTO THIOpasMepa 00BEM
KOHTpONA YBENMYHBAETCA
BABOE, TNpH  MOBTOPHOM
o6uapyxennu - 5o 100%

3. V3K uw MIIKMII)
OpOBOAATCA TO BCEH THYTOH
yacTH Ha 2/3 OKpYKHOCTH,
BKIOYad  PACTAHYTYIO K
HEHTPANBHYIO 30HEI




Ta6numa VII.1

KonunuecTBo
NMYCKOB 0 HaYaJia
KOHTPOJS
Pac-
O6meKT yéTHBIE Jnepro- Merox O6LEM TlepuoauunHocTh
napa- | JHepro- yera- NpoBeJeHHsA IpaMeyaHusn
KOHTpOJIS Merpt 6::;" oBKH KOHTpOJISA KOHTPOJIS KOHTDOIS
cpeabt | o rbio | MOIE
300 MBr | MOS0
H Bbie | o nee
3060 MBr
1 2 3 4 5 6 7 8
Bapa6ansl cBapHbI€ H [eJIbHOKOBAHbIE
10. OGeuaiixn BHK BryTpennss Ilocne napaGotku |1. IIpu BEIABICHUE
NOBEPXHOCTH B 25 THICAY YaCOB,  |MOAO3PHTENBHEIX MECT
JOCTYTIHBIX nanee kaxicasie 50 |nmpuBlieKalOTCS CpEACTBa
MecTax THICAY Y4COB HMHCTPYMEHTaIbHOIO KOHTPOIS
11. OcnoBnbie - BHUK ITo Beeit momne ITocne vapaborku |1. B cnenyroumit KOHTPOIb
NpoACAbHbIE H CBAPHBIX IIBOB HA |25 THICAY YacOB,  |MPOBEPAIOTCH YIACTKH IIBOB,
nonepeyHbie BHYTpEHHEH nanee kaxjasle 50 |He MPOBEPEHHEIC paHee, B TOM
CBApHbIE MIBHI ¢ NIOBEPXHOCTH B THICAY YacCOB, HO HE [4Hciie B HEIOCTYIIHBIX MECTax
JOCTYITHBIX MeCTaX [pexce ueM yepes  |2. IIpw BemBncHHH AeEKTOR
OKONOmOBHOH 200 myckoB KOHTPOJIb YBETHIHBAETCH 10
3oHOH MIIK  (MILD)|10% THHEL 100%
wma 171, V3K  [kaxmoro mmBa ¢ 3. V3K nonyckaercs
NPT AIOMHMH [POBOAMTH 1O HAPYKHOM
30HamMH 1o 40 MM CTOpOHE
12. PemoHTHBIE - - BUK, MIIK  |HannaBieHHbii Yepes 25 ThiCAY ~ |AYCTEHHTHEIE 32BapKu
3aBAPKH B MI1A) mm METaN 4yacoB ¥ 50 TeicAs4  |KoHTpONMpoBaTs LI nmm
OCHOBHBIX 11, V3K TPHAJICTAIONIHE 30HEI [9aCOB 1I0CIE TPABICHHEM KaXIBIC 25 THICAY
CBADHBIX IIBAX H no 40 mm - 100%  |peMoHTa, Hasee 9acoB
PO~ Kaxzpie 50 TeICTY
9acoB
MeTanie,
BLINOJHEHADIE
Ge3 ornycka
13. PeMoHTHEIE - - BUK, MIIK  (HamnaBneHHsif Yepes 25 ThicAY ~ |AyCTEHHMTHEIC 3aBapKH
3aBapK¥ Ha T0- (MII) wmm LId|mMerann 1 gacoB ¥ 50 Teics9  |koHTpOMMpoBath LI/ nma
BEPXHOCTH TIpHJIETAlONIHEe 30HH [4aCOB IOCHe TpaBJICHHEM KaXIBIE 25 ThICAY
TPYGHEIX no 40 mm - 100%  |pemonTa, nanee 4acoB
oTBepCTHIi 1 Ha kaxeie 50 TeICAY
4acoB
PacCTOSHHH OT
HHX MEHEe
[HamMeTpa,
BBHINIOJIHEHHBIE 6€3
OTITyCKa
14. IlIBu - - BUK Tlo Becelt Yepes 25 ThICAY 1. Jina 6apa6anoB u3 cramm
OPUBAPKH NIPOTAXEHHOCTH 4acoB, Jajice 16I'HM #m 15NiCuMoNb5
BHyTpHGapabanH IDBOB B JOCTYNHBIX |KaxIBle gepe3 25 THICAY YacoB, faiee
BIX YCTPOHCTB MecTax 100 Teics4 yacoB  {d4epe3 kaxabie 50 THICAY HacoB
MIIK (MITD) |10% mpoTsoken- 2. Jing cnemyiomero KOHTPOJIs
unu I HOCTH LLIBOB BHIGHpATDH 1B, HE

KOHTPOJIMPOBABIIHECH paHee
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Ta6muua VII.1
Konnvecrso
NyCcKOB A0 HAYAMa
KOHTpOJS
Pac- P
ObneKT ygTHBIC 5 Jnepro- Merox O6nEM IleproANYHOCTH
napa- HEPro- | vera- poBeACHHSA IpumedaHus
KOHTPOJS GaoKH KOHTPOJIA KOHTPOJIA
MeTpbI Mol- HOBKH KOHTpOJIS
CPeABl | yocteio | MO
300 MBr | MOCTR10
H BLIe | oHee
300 MBT
1 2 3 4 5 6 7 8
15. Namoa - - BUK, MIK|BHyTpeHnss Tlocne HapaGoTku|Kaxmsii MOCNeAYIOmuUii
(MITD 1| oBepxHOCTH - 20%;/100 THCSY YacoB,(KOHTPONL TMPOBOIMTCA HA
I HIBE npuBapku1anee Kakjple 50[yuacTkaX, He MPOKOHTPO-
KpeIUIeHUA TRICAY JaCOB JIMPOBAHHEIX paHee
Na30BOrO 3aTBOpPA -
100%
16. JIazoBEIe - 400 |BHUK, TosepxuocTs naza |[Tocne HapaGoTku  [MeronoM V3K
OTBEpCTHSA MITK(MIIJ{) |mo Beeit mnomanu # {100 THICSY JacOB,  (KOHTPORHMPYETCH 30HA
wma IUT, V3K  [ynnoreurensnas  |nanee sepes 50 MOBEPXHOCTH Jla3a Ha
TIOBEPXHOCTD TRICAY JACOB, HO HE [BHLIBICHHE PACCIIOA MeTalLIa
3aTopa - 100% pexe JeM yepes
200 myckoB
17. OtBepcTHs B - 400 |BUK TlosepxHOCTH Tocne HapaGoTku |1. KOHTpOJs IOBEPXHOCTH €
mpeenax OTBEpCTHL H 100 THICSY YACOB, |3AIMTHHIMH PyOaIIKaMK KK
BOJISHOTO 00BEMA IITYLIEPOB C nanee xaxapie 50  |IPHCOSAHHSHHBIX METOAOM
TNPAMEIKAIONUAMHE K [THICY 9aCOB, HO He [BA/bIOBKH IPOBOJKTCS Ha
HHM yJacTKaMH pexke 4eM 9epe3  |ydacTkax BHyTpeHHEH
TIOBEPXHOCTH 200 myckoB NOBEPXHOCTH HIMpHHOH 30-40
GapaGana IMPHHOM MM, IPHJIEralomuX K
30-40 MM ot OTBEpCTHIO, 63 ynaneHus
KPOMKH OTBEPCTHS BaJILIIOBKH WM 3QIIHTHOM
- B oGBEMe 100% pyGamrku
2. BoiGop oTBepCTHH 11
xorTpons MITK (MIT), 1
MPOBOAMTCA [0 PE3YETATaM
BUK. B KOHTpOIBLHYIO TPYIITY
10IDKHEE BKJIIOYATHCS BCE
oTBepcTHs TPYO Anis BBOJA
(ocdaros, perMpKyIALMM,
KOHTPOJISL M PETYTHPOBKH
YPOBHS
3. Ilpu oOHapyXeHHH
nedexroB 065EM KOHTPOIA
metonoM MITK (MITT), 11T
ysemuauBacrcs 10 100%.
MIIK (MIID|To xe B obnéMe 4. Kourpoms BUK, MITK
wm L] 50% (MITT) wm 1] B Gapabarax
u3 cram 16T'HM u
15NiCuMoNb35 mpoBoauTcs
He pexce 3eM gepes 100
yCKOB
18. OtBepcTHst - 400 |BHK, TToBepxHOCT Tocne napaGotkn  |1. Kakasi#t nocnexyrommi
Tpy6 napoBoro MIIK(MITJ) |otseperuit mmry- |150 ThICAY 9acOB, |KOHTPOJB MPOBOJUTE HA
obBEMa am LT IIepoB C IPMMBI-  (Kanee Kaxapie S0 |OTBEPCTHAX, HE MPOIICAIIHX
KaloM#M K HAM TRICAY YAaCOB, HO HE [KOHTPOJIb paHee
aCTKOM BHYTpEH- |peae ueM 9e;
i:n nonepx}:lﬁn I2)00 TYCKOB pe 2. Tpu BrisBICHUH AeeKTOB
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Ta6auma VIIL.1
KonnuecTBo
NyCKOB 10 HA4YaJIAa
KOHTPOJISA
Pac-
Obsexr Y8THDbIE Smepro- Jnepro- Merox O6neEM MepnoapaHOCTL -
KOBTDOJIS napa- o yera- KOHTPONS KOHTPOSE npoBeXCHHUS PHMCEYAHHA
METpbI M:xn HOBKH KOHTPOJIS
cpenn noc-ru:lo Mot
300 MBr | "OCTR10
H BbIIE | L onee
300 MBr
1 2 3 4 5 6 7 8
Gapabana IMPHHOM 00BEM KOHTPONA
30-40 MM OT KpOM- YBENMYHBACTCA B Ba pasa,
KM OTBEPCTHH - B TIpH NOBTOPHOM BBISBIICHHH
oGbéMe 15% kak- medekToB 06BEM KOHTPOIA
JIO# IpyTIIIbl OAHOH- yeemuuusaerca 10 100%
MEHHOro Ha3Ha4Ye~
HHS, HO HE MeHee 3 3. BUK npoBoasT B 06nEMe
100% B ZOCTYTHBIX MECTaX
19. Yruoseie - - BHK C napyxuoii no-  |[locze HapaGoTku
CBapHEIE BepxHoctr Oapaba- |100 Teica4 Yacos,
COCAUHEHHA Ha META/UI CBADHOro|najiee Kaxasie 50
0B ¢ OKOJIOMIOB-  |THICSY 9acoB
npm??; y6 HOIi 30HOH HE MEHEE
[TYLEPOB TP 30 MM Ha CTOPOHY -
BOJuIHOTO H 100% B ROCTYIHBIX
TIapoBOTO 06BEMOB MECTaxX
MIIK(MITZ) |C napyxHO# mo- 1. KoHTpOJb HPOBOMTCA Ha
umu 1T BepxHocTH Gapaba- HIBAX, XYAIIKX M0
Ha METaJL CBapHOIo pesynstaram BHK, B kaxasit
IIIBa C OKOJIOMIOB- MOCHEAYIONHH KOHTPOb
HO#t 30HO# HE MEHES TIPOBEPSIOTCS IIBH, HE
30 MM Ha cTOpOHY: [POKOHTPOMPOBAHHEIC PaHCe
1) 15% mBoB Kax-
2. ITpu o6GHapyKCHUH
ol rpymmbl TpyO
ONHOMMEHHOTO Hg:gnyﬂmum AetexTon
Ha3HAYeHHs, HO HE 0UBEM KOHTPOIA 100%
MeHee 2 IT. B yBETHINBAETCA 210 o
KeoKJOH rpymme.
2) PeMOHTHBIE 33-
BApKH: HAIlIaBJICH-
HEI} METaJLI C OKO-
JIOLIOBHO# 30HOH HE
Menee 30 MM Ha
cropony - 100%
JIutbie nerann DN 100 u 6onee. Kpenex
20. Kopmychl 450°Cu |600 900 BUK, MITK |Panuycurie nepexo- |[Kaxmsie S0 Toicsa |1. Ipn Hammuny Ha AeTany
apMaTypsl 1 BhIIIE (MITY) vma L | sl HApYKHBIX | 9acoB, HO He pexe |PEMOHTHOH 3aBapKH - B
JPYTHE TUTHIE BHYTPEHHHX gem uepes 300 KaKIBIH KaMATaIbHbL] PEMOHT
TIOBEPXHOCTEH - ITyCKOB
. |ReTallA 100% netanei 2. Kopmyce! apMaTyphl ¢
DN<250 u BCe IMTHIC ACTaNH
B 50% neranei Tloce BeipaboTn |\ PO/HMPYIOTCA TOIBKO ©
HapyXHOH CTOPOHEI, KOPITYCHI
Ha3HAYCHHOIO
pecypea apmarypsi ¢ DN>250 KoHTpo-
JUPYIOTCA METOAOM
MIIK(MITZ) u BHK chHapyxu
100%, U3HYTp# - B JOCTYIIHBIX
MecTax
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Tabnuua VII. 1

KosuuecTBo
MYCKOB /10 HAYaJIa
KOHTPOJIA
Pac-
9&THbIE DHepro- Ilepnoanunocth
x?::eok.v:a napa- | dHepro- yc'll')a- K(I)\::ron a Kg:_s:’ém NpoBeaeHHS IMpameuanna
P Merpur | OMOKH | o pot pond KOHTpOJISK
cpeanl H'::T'::o mom-
300 MBr | HOCT>10
H Bbllle 33::;;;1_
1 2 3 4 5 6 7 8
Hinxe - - BUK, MIIK  |PamuycHsie ITocne 100 teicsu | 1. Ifpu oGHapyxeHuM
450 °C (MITT) snw L [mepexonst 4acoB, Janee HEAONYCTHMBIX e exToB
HapyXHBIX kaxzaple 50 TeiCAY  {06BEM KOHTpOIA JeTaiei
BHYTPEHHHX 9acoB, HO HE PEXE |HAHHOTO HA3HAYCHUA
ToBepXHocTeH - gem gepes 300 yBemmuBaercs 1o 100%.
10% o6mero MyCKOB
KOHUECTRA 2. Ilpu nocnexyiomemM
NeTanei KaKIOro KOHTPOJIC IPOBEPAIOTCA AETa-
HASHAYCHHS I, HE KOHTPOJIHPOBABIIHECH
paHee
3. BHyTpenHue NOBEPXHOCTH
KOPIyCOB apMaTyph! ¢
DN>250 xonTponupyior
meroziom BUK, Meronom
MIIK - daxynsraTuBHO.
21. IlImansku M42 [Hesasu-  |600 600 BHUK, MIIK  |PesnGoBas Tlocne 100 toicsrs | 1. Kontpons metogamu MITK
 6onbmero pas-  |cHMo oT (MITD) um# [HOBEPXHOCTS - B 4acoB, Aajee (MIT) wm I, unu BTK
Mepa i apMaty- |1apa- LT, wm BTK, |noctynmmex xaxreie SO TRICTY  [mpoBoaMTCS (aKyIBTaTHBHO
MeTpoB Y3K MecTax 4acoB, HO HE peXe ([0 pEeHIEHHIO TEXHHYECKOro
PHl H QraHuesLx 300 oBogureas TOC
COCAMHEHUM ;;]:K:?eg pykoson
NaponpoBOAOB 2. lonyckaercs KOHTPOIb
merozroM V3K nposoauts Ge3
450 °C u B Topuepas Ilo  pocrwxeHun BHIBODaYMBAHKSA LIITHIIEK 13
BHIIIE MOBEPXHOCTh CO  |Ha3HaYEHHOTrO KOPITyCa 110 CrIeLHATEHO
CTOPOHBI ralikui — |pecypca METoNHKe
50%
B ITIO3ULIUAX TaGJIPII.IBI, rac ICpHOOUYHOCTh KOHTPOJISL  YKa3aHa

25 TBICAY YacoB, NOMyCKAaeTCA PACIUIMPUTh €& N0 NepHOJMIHOCTH KalpEeMOHTa,

HO He 6oJiee, 9eM 10 35 THICSIY YacoB.

TpyGonpoBoasi: naponpoBoJbl CTAHIHOHHLIE H B IpeeJax Typ6uH,
NHTaTeJbHbIe TPYOONPOBOABI C HAPYKHBIM IHAMETPOM 76 MM H GoJiee

126.

Pernament

KOHTPOJIS

OCHOBHBIX

JJICMCHTOB

CTaHIIHOHHBIX

TPYOONPOBOAOB ¥  MapONEpENyCKHBIX TPYGONPOBOAOB TYpOMH IpHBEASH

B Ta0mune VII.2.




Tabnuna VII.2

O6nexT
KOHTpOJIS

Pacuer-
HbIE
napa-
MeETpBI
cpeabt

KoandecTBo
MmyCKOB /10 HaYaja
KOHTpONH

uepro-
ycra-
HOBKH
Mo~
HOCTBIO
menee 300
MBT

JHepro-
6noxn
Mo~
HOCTBIO
300 MBr
H Bbilue

Meron
KOHTPOJIst

Ilepuo-
AHYHOCTD
NpoBeACHHAR
KOHTpOJIA

Ipumevyanus

1

3 4

1. Tpy6u1
naponpoBo0B:

u3 craneit:
12MX, 15XM,
10CrMo0910

H3 cTajieit:
12X1MO,
15XIM1®D

W3 cTanei
10X9MDb,
X10CrMoVNDb9-1

500 °C wu
BBIIIC

530 °C n
BBIIIE

BHUK
(u3MepeHue
0CTaTo9HOH
aedopmann),
POIIC
[apompoBoaa

rubs - 100%

Ipambie TpyOH H

Kaxanie
100 TBICAY 9acoB

Jlns ru6os -
KaXabIC

50 THICAY 4acoB,
IS IPAMBIX
Tpy6 - 100 ThICSTY
9acoB

1. Tlpy KOCTIDKEHUH 3HAUCHHUA
0oCTarouHo# JedopMalHy,
paBHOTO NONIOBHHE
IOIyCTHMOTO, H3MEPEHHE
ocTaTouHo# nedopMatuu
nposoAuTes Kaxkaple S0 TrCAY
4acoB AUl PAMBIX TPYO U 25
TEICSY 9ACOB - 1711 rHGOB

2. Ilpu 3HaYCHHM HA3HAYECHHOTO
pecypca 100 ThicSq 4acoB
MEHEE H3MEPEHHUE OCTATOIHOH
neopMalIiK NPOBOAMTCS KIPH
nocTikeHnu 50% Ha3HaYCHHOIO
pecypca

3. TIpu BLIABICHHH
MHKpONOBPEKAEHHOCTH 3 Gamna
u Gonee ocraTouHas AehopManus
HM3MEPAETCH KOKABIC 25 THICHY
JacoB

4. ITpu BBISBICHUH B IIpoLiECcCe
POIIC oTxn0HEHMUH TPOBOAUTCH
TIPIIC

Ha nmaponpoBojax ¥3 IIEHTpO-
6exuonursix (1IBJT) Tpy6
KOHTPOJIb OCTAaTOYHOH
nedopmalmH Ha MPAMBIX TPy6ax
npoBoautes xaxpie 50 TeICAY
YacoB; MOCNE NOCTHKEHHS
0CTaTOYHO#M nedopMaumy B
TIOJIOBHHY OT JOIYCKaeMOro
3HAYECHHA - KOKIBIE 25 THICAY
4acoB

2. Tuéb B
HITAMIOBAHHLIE
KOJIeHA
MaponpoBOIOB U3
craneit
TIEPITHTHOTO
Kjacca

BHK
(u3MepeHHe
OBAJILHOCTH),
MIIK(MIL)
wm LI, V3K,
v3T

Kaxasie
100 THICSY 9acoB

Ilo moCTHXKEHMH
Ha3HAYEHHOTO

pecypca

1. V3K u MIIK (MIT/T)
MPOBOAATCA 10 BCEi AMHe
rHyTO#M 9acTu Ha 2/3
OKpYHOCTH TPYOBI, BKJIIOYasA
PacTAHYTYIO H HCHTPAIBHYIO
3om5l. 11lTaMnoBaHHbIE KOJIEHA
KOHTPOJIHPYIOT 110 BCEMY
TIEPUMETPY TPYOH!

2. I1py 3HAYCHHH HA3HAYCHHOTO
pecypca 100 THICHY YacoB K
MeHee KOHTPOIb TH00B
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Ta6muma VIL.2
KonuuectBo
MYCKOB 10 HAYAJIA
KOHTPOJIS
Pacuer-
Hbie 5 Ilepno-
Hepro-
O6nexT napa- | dnepro- s Meron O6BEm AMYHOCTD Mpumeuanus
KOHTPOJIA 6a0KxH KOHTPOJISI KOHTPOJIf NPOBEACHHSA
METPpbI HOBKH
Momut- KOHTpOJAH
CPEMbl | poerwio | MOUC
HOCTBIO
3:23:5: MmeHee 300
MBr
1 2 3 4 5 6 7 8
450-500 °C - - 5% TTocne 100 1 200 |npoBonUTCA IPH JOCTHXEHUH
THICAY 9aCOB HapaGoTKH, paBHOH! MOJOBHHE
HA3HAYEHHOTO pecypca B 00bEMe
50%
100% oce 3. T'ubb1, M3rOTOBJICHHEIE U3 TPY6
300 THICHY 3/IEKTPOILIAKOBOH BEITIIABKH,
4acoB, Jajee KOHTPOJMPYIOT € TOH iK€
uepes kaxaple  |NCPHONHIHOCTEIO B YABOCHHOM
100 Toicsra Hacos |00BEME
4. TIpu BEIABICHHH OBAIBHOCTH
MeHee 2% HUITH yMEHBIIEHHUH ¢
BIBO€, & TAKKE IIPH JOCTHIKECHHH
0CTaTO4YHOH AehopMaLHH
MOJIOBHHHI OT €€ J0ITyCTHMOTO
3HaYeHUd MPOBOJUTCA OLCHKA
MMKPOIIOBPEXAEHHOCTH METAILIA
ruba
3. T'ubn n Beiue 530 - - BHK 30% Iocne 1. Jina napompoBOZOB C
[ITAMIIOBAHHbIE °C (u3MepeHue 100 TeICHY Ha3HAUCHHLIM PECYPCOM MEHee
KoJeHa OBAIILHOCTH), 9acoB, Aajee 200 THICAY 4Y4COB KOHTDPOIb
MIIK(MI1D) qepes 50 THICAY [MPOBOIHTCA TOCHE OTPaGOTKH
TapoIpoBOOB U3
c:fnenif A um LT, V3K, Y4acoB MOJIOBHHE Ha3HAYECHHOrO
v3T pecypca, Aanee He pexe, ueM
MapTEHCUTHOTO yepes 50 THICAY 9aCOB
Kiacca MU - Ouenxa|He Menee asyx no |ITocne 100
(10X9M®DB, MHKPOTIOBPEK- |KAXKAOMY THICSY JaCOB, Z.Hccnenonanmf)
X10CrMoVNb9-1) JEHHOCTH TUMOpa3Mepy, HO |[Zanee 4epes 50 MHKPOTIOBPEHKASHHOCTH
(Mxa) HE MeHee TPEX Ha |THICSY 9acoB roanexar ruGk ¢
TIapOTIPOBOA. MAaKCHMAJIBHO#M OCTaTOYHOM
nedopmanmeit non3y4ecTu
530 °C & - - BUK, 10% Kaxasie B xaxapiii nocneylonmi
HIDKE MITKMILT) 100 THICSY 9aCOB {KOHTPOE MPOBEPMOTCA FHOEL,
wm ], V3K, HE TIPOKOHTPOIHPOBAHHBIC
y3T paHee
4. HesaBu- 450 450 |BHK, MIIK 25% obmero|Kaxasie 1. B mrraMnocBapHEIX KOEHaX
IllTaMmocBapHsle |CHMO  OT MII) nau KOJIM4ECTBA 50 ThICHY uacoB, |[koHTposmpyerca 100%
KOJIeHa napamer- L, V3K HO HE PeXe YeM |TIPONOJBHBIX CBAPHBIX MIBOB.
0B qepes
P 12% TycKoB 2. Ilpu o6HapyeHHH
HEeJOIYCTHMEIX 1e(hEKTOB
KOHTPOJIb YBENMYHUBAETCS 10
100%
3. B xaxasiit nocneayonui
KOHTPOJIb JOJDKHBI IPOBEPATHCH
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Konn4ectBo
HYCKOB 10 Ha4aja
KOHTPOJIA
Pacuer-
Hepuo-
O6neKxT n‘:’l:_ Jnepro- Juepro- Meton O6bEMm ABYHOCTD P
KOHTpOJISt P 6aokn | Y™ | komtpons KOHTpOJS | TpOBeAEHHs P
METPBI HOBKH
cpens: MoIm- wom- KOHTpOJS
e | oo
u num: menee 300
MBT
1 2 3 4 5 6 7 8
KOJICHA, HE
MPOKOHTPONUPOBAHHEIE PaHee
s. - - - BHK, MIIK 50% o6mero| Kaxasie Jlns ruGoB U3 MEPIUTHOM CTamM C
KpyTOH30THYTEIE (MIID) v KOJIMYECTBA 50 Toica9 yacoB |paGoueci TeMmepaTypoi MeHee
OTBOIBL 1, V3K, V3T 500 °C nepBHYHBIH KOHTPOIb
(R/D <2,5) JIOITyCKAeTCs MPOBOAUTE OCTE
’ 100 THICSY YaCOB
6. VaacTku 450 °C n - - BUK, V3K 100% B 30He Kaxapie Kourpons Y3K Bemontserca
NaponpoBOJOB B |BHIIE BO3MOXKHOTO 50 TeICSY 9acoB |Ans oGHapyxeHus AedexToB Ha
MeCTax MpHBapKA H3HOC3, Ha BHYTPCHHEH IOBECPXHOCTH
PacCTOAHHH HE
I’Inrryus(m:;;on ¢ DN50 Meree 1By )
’ AuaMeTpoB TPYOHI
npennmﬁinm:(;gox OT MeCTa BPE3KH
BPOY u POY
7. Ilutatensueie  |Hesasn- 250 500 |Hsmepenne Tpy6s! Ilocne Iocne napaGorku 100 TeICAY
Tpy6OnpOBOAEL OT [CHMO  OT TOJIIHHEI dacounsie aerama |100 TeICHY gacos BonHHTL POIIC
HAMNOPHOTO napamer- crenkd (Y3T) |mocne BRIXOAHBIX |4acoB, Aanee TpyGonposoaa
natpy6ka pos natpyCxoB pery- |kaxkasie 50
THTATETLHOTO MpyIomieH apMa- | THICAY 4acoB, HO
Typh! Ha JuiuHe 10 |He pexe 4eM
Hacoca Ko koTia D 1py6si o xoxy [depes 150
IBYDKEHHA CPElbl |ITyCKOB
OT perynnpyo-
IIETO0, APOCCENH-
PYIOLIIETo OpraHa,
30HBI YCTAHOBKH
JPOCCENBHBIX
mai6oBeIx Habo-
POB, HIENEBBIX
JApOCCelIeH, TyTH-
KOBBIE YJacCTKH B
30HaX BO3MOXHO-
ro KOPPO3HOHHOI'O
M3HOCA, BKIIOYast
3arITyTKH
(ROHBIIIKH)
BUK I'u6s1- 50% 1. OGa3aTeLHOMY KOHTPOIIO
(oBambHOCTB), |IliTaMmoBaHHEIE MOAJIEXAT KPYTOH3OTHYThIE
V3T, V3K xoneHa -30% ru6p1, ru6si Gattmacos PIIK 1
IIIramMnocBapHbie otsozos IIBJI. Jlomyckaercs He
koneHa — 50% KOHTPOJIMPOBATH THOEI
COEIMHUTEILHOM NUTATENBHOR
MACHCTpPaNH EKTPOCTAHIIMH ¢
MONEPEYHBIMH CBA3SAMM [IPH
OTCYTCTBMH JAe(eKTOB Ha APYTHX
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O0BexT
KOHTPONS

Pacuer-
HbIE
napa-
MeETpbl
cpeabt

Koau4ecTBo
NyCKOB 10 HAYAJIA
KOHTPOJS

Juepro-
ycra-
HOBKH
Mo~
HOCTBIO
menee 300
MBT

JHepro- Meron

Gnokn
Mo~
HOCTBIO
300 MBT
H Bblle

KOHTpOJIS

O0néM
KOHTPOJIS

Ilepno-
AHYHOCTD
DpoBeACHHS
KOHTPOJIS

IpumeyaHus

3 4 5

8

HPOKOHTPOIMPOBAHHEIX
anemenTax. [TIpu oOHapyxeHud
ne¢ekToB HOIKHO OLITh
MPOKOHTPONMPOBAHO HE MCHEE
10% ru6oB KakAOTO KOJIICKTOpa
MHATATCALHON BOIBI

2. T1pu oGHapyxcHHU
HEAOIYCTHMBIX Ie(EKTOB XOTA
651 B OJHOM U3 Tu6OB H
NOATBEPKACHHN WX HATM4US
BUK pripesku u3 riba, 066EM
KOHTPOJIA YBETHIMBAETCS 10
100%

3. IIpu oGnapymeHuu
HEAONMyCTUMBIX sedexToB Gonee,
geM B 30% ruboB, IPOBOAUTCS
BUK BHyTpeHHEH NOBCPXHOCTH
JUTEIX KOJEH B KOJMUECTBE HE
MeHee ABYX

4. Usmepenue 0BaNLHOCTH rH6oB
TIPOBOAMTCH OJMH pa3 3a BCE
BpEMSI KCILTyaTaliy; Ha
LITAMIOOBAHHBIX ¥ IITAMIIOCBAp-
HBIX KOJICHAX OBATbHOCTD HE
W3MEPACTCH

5. B mrraMnocBapHeIX KOJICHaX
V3K BHUIONHSAIOT AJIs
MPOJONBHBIX CBAPHBIX HIBOB IO
BCEH HX IPOTHKECHHOCTH

8. Kopmycsl
apMaTypsl #
ApYTHe IIHTHIE
JeTaIH

DNz 100

450 °C n
BEHIIIE

600 900

(MIT) nm

BHK, MIIK

PanuycHuie
MEPEXOABI
HapyXHBIX H
BHYTPCHHMX
TOBEPXHOCTEH -
100% neraneit

Kaxasie

50 THICAY 1acoB,
HO HE pexe 4eM
yepes 300
TYCKOB

1. Ipu HanM4AH Ha AETaIM
PEMOHTHO#M 3aBapKH - B KaXIbIH
KanUTANbHbIA PEMOHT

2. Kopnycst apMaryphi ¢

DN<250 u BCe JIHTHIE HETATH
KOHTPOJHPYIOTCH TOIBKO €
HapyKHOH CTOPOHEI, KOPIyChI
apMaTyphl C

DN> 250 xOHTpOIHPYIOTCH
merozom MITK (MITH) u BUK
cuapyxu 100%, u3HyTpH - B
IOCTYITHBIX MECTaX
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Tabmuna VII.2
Konnuecrso
NYCKOB JI0 HaYyaJia
KOHTpOJIA
Pacuer-
i N Hepuo-
Hepro-
O6nexT napa- | JHepro- yc:)a- MeTtoxn O6néEm AHYHOCTH Tipumeuanns
KOHTPOJIS Ga0KH KOHTpOJIs KOHTPOJIS NpoBeJCHHS
MeTphbI HOBKH KO
cpeast Momnl- Mol HTpOJH
HOCTBIO | 0
i:)gr“?: menee 300
MBr
1 2 3 4 5 6 7 8
Huxe - - BUK, MITK  [PaauycHbie Tocne 1. TIpu oGHapyxeHuu
450 °C (MI1) wmu 1 |mepexonst 100 TeicaY HENOMYCTHMEIX eheKToB 00BEM
HapyXHBIX H 9acoB, Aalee KOHTpOJIA AeTaleH JaHHOrO
BHYTPECHHUX KaXIbIe HA3HAYCHMS YBEIIMIHBAETCS 10
noBepxHoCcTel - |50 Thicsy yacos, |100%
20% obmero HO HE pEXe 4eM |, 1
KONAGECTRA gepes 300 . Ilpu nocnenyiomeM KOHTpone
JeTanelt Kaka0ro |myckos TIPOBEPAIOTCS ACTAIIM, HE
HA3HAYEHIS, HO He KOHTPOJHPOBABIINECH PaHee
MCHEE O/IHOH 3. Kopmycsl apMaTypH ¢
DN<250 u Bce nUTHIE ACTATH
KOHTPOJHPYIOTCH TOJIBKO C
HapyKHOM CTOPOHB!, KOPITYCHI
apMaTyphI C
DN>250 xoHTpoaupyIoTCs
meronoM MITK u BUK cHapy#wu
100%, w3HYTpH - B JOCTYIHBIX
MecTax
9. Illmansku M42 |Hesasu- |600 600 BUK, MIIK PessGogas Tocne 1. PellicHre 0 KOHTPOJIE HIMAJIEK
1 Gonpmero CHMO OT (MIID) mm noBepxHocTh - B | 100 Thicsa4 M36 u MeHee IPUHUMAET TCXHU-
pasMepa 114 napa- L, wnu BTK, |mocTynHbX 4acoB, Jajee yeckuit pykooaurens TOC
apMatypel H MeTpon y3K mecrax hiCSY : acszgn o |2+ KOHTPOJL METONAMH MIIK
(ranmesbIX He peske 4 eM’ (MITJT) vmm 1T, wiw TBK
coeuHeHUN aepes 300 NPOBOAUTCH (HaKyNETATHBHO 1O
TaponpoBOJIOB TTyCKoB PEIIEHHUIO TEXHUYECKOTO
pyxosourens TOC
3. lomyckaeTcsi KOHTPOJb
meroaoM Y3K niposoauts 6e3
BHIBOPAYHBAHUS IITHJICK M3
KOpITyca 10 CIeHaibHOoHi
METOJIHKE
B nmo3umuax Ttabmauer VILL2, rme yka3saHa NEpHOAUYHOCTH KOHTPOJIA

25 THICAY 9acoB, OOIIYCKac€TCs pPaCIlIHPUTH e€ 1o NEPHOOUYIHOCTH KaIllpEMOHTa,

HO He 6onee, yeM 10 35 THICSY YacoB.
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CBapHbie coelHHeHHsI TPYGONpPoBoI0B ¢ HapYKHBIM AHameTpoM 100 MM
u GoJiee H KOJLJIEKTOpPOB

1

217.

PernmaMeHT KOHTpOIA

CBapHBIX

A KOJUIEKTOPOB npuBeEH B Tabmure VIL.3

COEIMHEHN TpyOONpoBONOB

Ta6muna VIL.3
KonnyecTBo
MYCKOB A0
P HAYa)1a
'leTchl:le KonTpos Tun Iepuomny-
O6BbeKT Juepro- | cpapuoro Merox O0BéM HOCTh
mapa- | JHepro- IIpumeuanue
KOHTPOJIA MeTppr | 010KH yeTa- | coenuHeHHsi| KORTPOJIS | KOHTPOJIA | NpOBeIeHHS
¢ ezgu Moll- l:’:"? KOHTpOJIS
P HOCThLIO Hoc'::w
300 MBT
" BhImE [, e
300 MBT
1 2 3 4 5 6 7 8 9
1. IuratensHerit | Hesa- - - Tun 1 BHK, V3K 5% Tocne 1. TIpn o6HapyxeHHH B
i rpynmne
TpyGompoBOA OT | BHCHMO 150 ThicA4 KOHTPOIMPYEMO
HAMOPHOIro OT Iiapa- qacos, fanee  |HGHOTYCTHMEIX Aetbexron
METpOB KOKIBIC X015t 651 B O/IHOM CBAPHOM
naTpybka 100 COGMHCHHH (TPYOHBIX
IATATELHOTO THICTY MEMEHTOB /IAHHOTO HA3HA-
Hacoca 10 KOTIa '1acos ueHu%) 06HEM KOHTPOA
VBEJIHIHBACTCA BIBOC.
TTpu NOBTOPHOM OOHApY-
SKEHUH HEJOMYCTHMBIX
nedexTor 06HEM KOHTPOIA
yBemauBaeTea Ao 100%
2. Ipn kaxaoM
CIIEYIOMEM KOHTpOJIe
600 900 |Tum2 BHUK 25% Kaxsie 06C/IEAOBAHRIO TTOIEHHT
(13MepeHUe 100 TrICHY gﬂﬂ?ﬁ 2 CRAPHEIX
KaTera 1acoB, HO HE
YIJIOBBIX peske deM uepes [3- B KOHTPOILHYIO IpymmTy
LIBOB), 400 myckos ‘c’ﬁme"m“:lm
(MILD OmDKaltise K pacxoo-
nm LU, V3K MepHbIM malibam Ha
TOPHM3OHTAIBHBIX Y4aCTKax
2. Komiekropsl H |0t 250 - - Tan 1 BHK, V3K 5% Kaxapie
Tpy6onpoBosi B A0 150 Toicae
npenesax xotia u (450 °C 4acoB
TypOHHEL,
CTaHIAOHHBIC 900 1200 Tun 2 BI/IK, MIIK 25% Tlocne
MITD) wm 150 TrICHY
TPyOOTIPOBO/IEL H
I, V3K 4acoB, Jajee
T1aPOTIPOBOEL gepe3 KakIbie
100 ThICAY
9acoB, HO HE
pexe JeM uepes
600 myckoB
3. Konnekropet 1 | Or450 | 450 (600 Tun 1 BHK, Y3K 10% ITocne 100, 200 |1. Ilpg  xaxzoM
TpyGONpOBOMELI B A0 THICAY 9aCOB,  {CJEAYIOMIEM KOHTDOIE
MPEACIax KOTa H 510°C AaJiee KaXIble |IIPOBEPKE TOJJICXKHT
TypOHHEL, 50 ThICS™ YacoOB |HOBas IpyIIa CBApPHBIX
CTAaHIMOHHBIE coeMHeHHH
TpyGOTpOBOZB! H




Tabmuua VIL.3

KoanyecTBO
NYCKOB 10
p Havyaja
ac- KOHTpOJIH Tun Iepuoany-
O0beKT HeTHLIE e Juepro- | cpapHoro Meron O6bém HOCTH
napa- Pro- 1 vera- TMpumeyanne
KOHTPOJISt GaoKxH COCAMHEHHS | KOHTPOJIS | KOHTDPOJSA | NpOBEACHHSA
METpbI HOBKH
cpeast | M | mom- KOHTPOIH
HOCTBIO | . sernio
300 MBr
U BRIE |, Tohee
300 MBr
MapoTpOBOIbI H3 Tun 2 BUK, MIIK 50% ITocie 100,200 |2. B KOHTPOJIBHYIO
craneii (MILT) um THICAY 4acoB, |Fpymmy crexyer
TIEPIHTHOTO 7, V3K nanee KaXIsle |BKIOYATH CBapHBIE
Knacca 50 TeICSY 94COB, |COEAMHCHHSA nocne
HO HE PEXe YeM |BIPHICKUBAIONIHMX
gepe3 300 mapooxiagureneii 1o
IYCKOB nepBoro ruba, a TawKe
6mmxaiinme K pacxono-
510°Cu| 450 600 |[Tunl BHUK, 20% Tlocne MEDHEIM [akiGaM Ha
BBILIC MITIK(MITT) 100 TrICHY FOPH30HTAIBHBIX
20181018 4acoB, Jajce y4acTKax
V3K kaxaee 50
TBICAY JacoB
Tun 2 BUK, 100% Tlocne
MITIK(MILT) 100 THICHY
wm LT, YacoB, Jajee
V3K kaxaee 50
TEICSY 9aCOB, HO
HE pexke 4eM
yepes 200
IyCKOB
Tum 1. BHK, MIIK 100% Tlocne
Caapusie MILD) wm 100 TEICHY
coemunenus |7, V3K JacoB, Aajce
HEeHTpoOex- kaxaeie 50
HO JIMTBIX THICSY YacOB.
Tpy® (Ilo wmcuepmna-
HUM Ha3HAuYeH-
HOI'O pecypca)
Tum 2. TB Meramia 100% Kaxasic 1. IIpu oTHOmEHMH
Tpy6 u3 IBa H 100 THICHY|TBEPAOCTH METAILNIA HIBA
cTana OCHOBHOTO 9acoB K TBEPIOCTH OCHOBHOIO
15X1IM1® MeTauia Metaia < 1 CBapHEIE
c JHTHIME COEMHEHHUS TOZIIeKaT
IeTalsMH U3 TiepeBapke WIH NOPAIOK
cTam KOHTPOJIA Ha3HaYaeTCs
15X1IM1PJ1 CrenuanA3upOBaHHOM
Hay4HO-
HCCIICA0BATEIBCKON
OpraH{3auucH
4. Komnexropsr 1 |510°Cu| 400 500 |[Tum1 BUK, MITK 25% TTocne B XOHTPONBHYIO IpynImy
TpyGONpPOBOALI B | BBIIE (MILLD), amu 100 ThicaTy, cnexyer BKJTIOYaTh
Tpeenax KoTia u I, V3K, anee KaKIble |CBAPHBIE  COCHAMHEHWSA
TypOHHBL, TB 50 TeICSY 4acoB |mocie BIIPBICKH-
BAIOMKX IAPOOXTaIH-
CTAHIWMOHHRIC Tenel 10 mepBoro ruba




Tabnuma VII.3

KonugecrBo
MyCKOB 10
P HAYaJaa
!le'ri:lcue KOHTpOJs Tun Ilepnoany-
OGbexT Jnepro- | 2M€Pro-| cmapuoro | Merton O6bim HOCTH
napa- yeTa- TIpumeuanue
KOHTPOJS 6a0KM COCAMHEHNs | KOHTPOJIA | KOHTPOJIA | NPOBEACHHH
METPbI HOBKH
cpesI Mon- —— KOHTPOJISA
HOCTBIO
300 MBr | HO°T>10
MeHee
¥ BLITIE 1300 MBT
TapOIPOBOJBI H3 Mxn (MU) |He menee 3-x
cranei Ha Kak/Isi# BriGop coenHeHH#R LA
MapTeHCHTHOTO MepenyCK WK KOHTPOJIsi MEKPO-
Kracca TaponpoBOad TOBPEKAEHHOCTH
1 — Ha KaKAYIO OCYWECTBIAETCS C
rpyny (BUI) YIETOM PE3YIIETATOB
KOJLIGKTOPOB C HEpa3pyIIAIOmEro
pacdeTHOi KOHTPOILA
TEMIIEpaTypo#
semie 530 °C
Bripeska Onna Bripeska |[Tocne 1. BrIpe3ke NOAJICKHT
CBapHOro H& KOT&N ¥ HA |HOCTIDKCHHMS  |CBAPHOE COCIIMHCHME, B
COEIMHEHHS | TMApOMpOBOJ |HA3HAYEHHOro |HauGonsieil CTCICHH
(B) pecypca MOABEPKEHHOE
TEIUIOBOM HITH CHIOBOH
Harpyske.
Cnenyer cornacoparh
MECTO BEIPE3KH C
opraHu3alueH, koTopas
Gyner NpoOBOAUTH
HCCJIEA0BAHUE METAILIA
2. Io pesynbTaraM
HUCCNEAOBAHHA
YCTAHABIHBACTCA CPOK
MOCNEAYIOMEH BhIPEIKH
COCAMHEHMS 1S
TIPOBEACHHUA
HCCICAOBaHN
Tun 2 BUK, 100% Kaxagie 1. Cpapusie
MITK(MITT) 50 THICSY YaCOB. | COSTUHCHHS PUBAPKH
wm LT, INTYLEPOR (B KOJIEKTO-
V3K, TB, pbl ¥ IAPOTIPOBOIEI)




Tabmuna VIIL.3

O6bexT
KOHTPOJIH

Pac-

YeTHbIE
napa-
MeTPbI
cpeasl

KosaunyecTBo
NyCKOB /10
Havaaa
KOHTPOJS

Juepro-
ycra-
HOBKH
Mout-

HOCTBIO
MeHee

300 MBTr

Jnepro-
Gnoxkn
Mou-
HOCTBIO
300 MBr
H BbillI¢

Tan
CBApHOIo
coeJHHECHHAS

KOHTPOJIH

O0ném
KOHTPOJIA

Mepuoauny-
HOCTb
1poBeeHAs
KOHTpOJIs

Mxkn (MH)

20%

Ipumedanue

JmamerpoM MeHee 100
MM (32 MM 1 Goree)
KOHTPOJTUPYIOT
Meronom BHK B
obnéme 100% B
JIOCTYITHBIX MECTaX.

ITpy HeO6XOMMOCTH U
TEXHHYECCKOH BO3MOX-
HOCTH HPAMEHAIOT
Meroan MITK (MITJ)
A LT

2. B KOHTPOIHpYEMBIE
CBapHbIE COCTHHEHUS
KOJLIEKTOPOB CICAYET
BKJTIOYATH COCIMHCHHUS

WTYICPHBIE H
NPHUBAPKH JOHBIIEK.

3. CoenvHeHHs 1y
KOHTPOJIS MHKPO-
TIOBPEKIEHHOCTH
BBIOHPAIOT ¢ YI€TOM
Ppe3yAbTaToB
HEpa3pyIIAIOMETo
KOHTpOJIs, paboTaromue
TIpY TEMIIEPaType BHILIE
530°C

TypOHHEL,
CTaHIMOHHEIE
TIAPOTIPOBOJIBL.
Pa3zropoaHbie
CBapHBIE
COeTMHECHHAA
3JIEMEHTOB H3
cranei
MEPIUTHOTO H
MapTEeHCHTHOI'O
KJ1aCCOB.

5. KomnexTopsl H

TpyGONpoBOJEL B
TpefieNiax KOTa U

510°C
BEIIIC

nj 400 500

Ty 1
u Tun 2

BUK,
MIIKMILT)

wm 11,
V3K, TB

100%

Kaxnpie

Mxkn (MH)

50%

50 TeICAY 9acoB

1. Te&poOCTL H3MEPAIOT
¢ 06eux CTOpoH
COeIMHEHNS, BKIIOYas
OCHOBHOM MeTasi
KaXKI0# Mapky CTaIH

2. CBapHBIC COCIHMHE-
HUA JIA KOHTPONst
MHKPONOBPEKAEHHOCTH
BBIGHPAIOT C yIETOM
Pe3yIbTaToB
HEpa3pyIAIomEero
KOHTpOIs, paboTaiomue
[pH TEMIEPATYPE BEHILLIE
530°C

3. Pexomennyercs
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Tabmuua VIIL.3
Koauvecrso
NYyCKOB 10
Havajaa
Pac- KOHTPOJIS
eTHDIE Tun Ilepnoany-
OG6bexT napa- | Inepro- Juepro- | cpaproro | Merox O6bém HOCTH pHMeqanHe
KOHTpOJIS Mﬂl‘)pu GroKH 3:;:;4 COeJMHEHHH | KOHTPOASA | KOHTPONS | MpoBeAeHHS puM
Moui- KOHTPOJIA
CPEABL | ocThio | MOU-
300 MBr | MO0
M Bbime |, " oHee
300 MBt
Bripeska OnHa BEIpE3Ka COTJIACOBHIBATH MECTO
CBapHOIo Ha KOT&I MU BBIPE3KH CO
COCIUHECHUA Ha CHenUaTU3UPOBAHHON
(UB) T1apOnpOBOJK Tocae Hay4HO-
(Temn 1) HapaboTKH |, e nonaremcxoi
100 Thicsa ~ |OpraHu3anyeit
Hacos 4. TIpu orcyTcTBHM
TEXHUIECKOH
BO3MOXHOCTH BEIPE3KH
W3 Pa3HOPOIHOIO
CBapHOTO COCAHUHCHHUS
06BEM KOHTpOJIA Ha
MHKDPO-
MOBPESKIAEHHOCTH
YBEITHIHABACTCH JO
100%
6.Tpy6onposoapt (390 °Cu Tun 1 OtuieHka Onno ceapHoe [[Tocne 1. Ipu 50%-H0M
w3 crami 20 (wmm | BemIe COCTOSIHUA coenunenue | 150 TeicaY KOHTpONE
15M, 16M) MeTaia 1o 9acoB, Jjaiceé  |MHKPOCTPYKTYpHI
BBIpE€3Ke I1s kaxase 100 CBapHBIX COeAUHEHMI
BBIABIICHMSA THICAY JaCOB  |HEpa3spyMIAIOUIMMH
rpaduTa METOZaMH BRIPE3KY
(UB) MOXHO HE NPOBOIUTh
2. Ilpu BeIABICHUM
ceoboanoro rpaura 1-
ro 6anna KOHTPOJIb
MPOBOAUTCA KaxakIe 50
THICAY 4
3. OLeHKy COCTOSHUS
MeTaslIa Ha BRIpE3Ke
IOTYCKAETCs 3aMEHATD
HA aHATH3 COCTOSHHS
MET/l1a Ha CKOJIax MIH
CIMJIaX TIPH YCIIOBUH,
910 00BEM HCCIIEn0-
BaHuH Gyaer He HKe 5
CBapHBIX COCAMHCHUH C
TIapONpPOBOAA.
7. Kosekrops 3 Anamms Ha |Ogmo ITocne
cranu 20 (wm cozxeprkanue |coenunenue Hal200 ThICSY
15M, 16M) rpadHTa O  |ONHOM M3 4acoB, flanee
CKOIy WIH  |KOJIEKTOpoB |kaxasie 100
peruvke KaXI0TO BUAA |THICAY 4acoB

(MH)
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128. Cpok npoBeeHHs] KOHTPOJIS OIpeAeNsaeTcss JOCTH)KEHUEM YKa3aHHBIX
B Tabmauax VII.1-VIL3 nHapaGorku wim KommdectBa ImyckoB. [Ipu sTom oba
napaMeTrpa (HapaboTka M IIyCKHM) AEHCTBYIOT HE3aBHCHMO M CPOK KOHTDOJA
YCTaHABIIMBAETCS 110 JOCTHKEHUHU 0OJiee paHHETO U3 3THX ABYX COOBITHH.

B ciryuae oGHapyXeHHs HEJOIyCTUMBIX Ae()eKTOB B MeTallle MM CBapHBIX
COEJIMHEHHAX 3JEMEHTOB OOOpPYNOBAaHUA NPH IKCILUTyaTAlIMOHHOM KOHTpOJIE
pellicHHe 0 HeOOXOAMMOCTH U 00BEME AOIOIHHTENHFHOIO KOHTPOJS NPHHHMAET
OpraHm3allis, BEHITIONHAIONAS KOHTPONb; IPH HEOOXOAWMOCTH IpPUBIEKAETCS
CIeLMATM3HPOBaHHA HayIHO-HCCIIeJOBaTEIbCKas UM SKCIIEpTHAs OpraHu3ays.

JloIycKaeTcsi 3aMEHATh KOHTPOJIb CBapHBIX coeluHeHHWit MertozoM Y3K
Ha pagHorpadpuuecKuii KOHTPOJIb B TOM K€ 00BEME.

JlormyckaeTcs B IONIOJTHEHHE K METO/IaM TTIOBEPXHOCTHOIO KOHTPOJIS METalllia
MITK(MI1) unu 11J] npuMeHATh TpaBieHHE.

TTo Mepe HaKOIJIEHUS OTBITHBIX JAHHBIX MO AJIUTENbHON IPOYHOCTH METaJLIa
M OKCIUTyaTallHOHHOW HAAE&XHOCTH DIIEMEHTOB M3 XPOMHCTBIX CTajleH

MapTEHCHTHOTO KJIacCca perjIaMeHT KOHTPOJIS Il HUX MOXET OBITh yTOIHEH.

VII. KOHTPOJIb METAJLJIA TOCJIE OTPABOTKHA HAZHAYEHHOTI'O
PECYPCA (CPOKA CJIYXKBBbI)

129. Tlpu pocTikeHHMH OOOpyIOBaHWEM WM TPYNNOH 3JEMEHTOB
o0OpyHOBaHHMsS Ha3HAYEHHOro pecypca (Cpoka CiIykObl) KOHTpOIb MeETalia
B paMKaX TEXHHYECKOrO OHArHOCTHPOBAHUS, BHITOJHAEMOIO C IENbIO IPOJTICHUSL
pecypca (cpoka Ciy»Obl), IPOBOAUTCA C MPHUBICYCHHEM CICLHAIM3IMPOBAHHON
9KCIIEPTHOM OpraHM3allid, WMEIOUIeH IJHIEH3UI0 Ha IMpaBO IKCIEPTHU3ELI
IPOMBIIUICHHON Ge30omacHOCTH  00OpyNOBaHMS, C YCTaHOBJICHHEM IIPH
TIOJIOXKHUTEIFHBIX Pe3yNbTaTaX TEXHHYECKOTO AUArHOCTHPOBAHMS COOTBETCTBEHHO
IOIOJIHMTEILHO HA3HAuYeHHOTO pecypca (BpeMs OSKCIUTyaTallMd B YacaX HIH
KOJIMYECTBE IMKIOB HArpy)XeHWsi) B 3aKITIOUY€HHH DKCIIEPTH3Bl NMPOMBILNLIEHHOR
0e30macHOCTH, IPOBEACHHOW IIOCIE OKOHYaHHWS HCYEpIaHUs Ha3HaYEeHHOI'o

pecypca), a TaKke JIONOJNHHUTEBHO HA3HAYEHHOro cpoka Oe3omacHOi
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SKCIUTyaTauuu (CiyxGbl) (BpeMs OKCIUTyaTalldd B Kal€HJAapHBIX Tojax)
B 3aKIIOYEHHHN SKCNIEPTH3bl MPOMEIILIEHHO!M 6e30MacHOCTH, MPOBEAEHHON MoCIe
HCTEYEHHs] HA3HAYEHHOTO CPOKa CIIYKOBI.

O6BéM (TIporpaMma) TEXHHYECKOTO JUATHOCTHPOBAHMS NP MOBTOPHBIX
(BTOpPHYHOM) TIPOIIEHHMAX Pecypca MOXET OTIHMYATHCA OT THIIOBOM IPOrPaMMEI
TEXHAYECKOTO THarHOCTUPOBAHNA [IPH IIEPBUYHOM IIPOJUICHHH.

Pemenus, cBsisaHHbie C KOHTpOJNEM MeTalia OGOPYIOBAaHMS MpH
TEXHWIECKOM JMarHOCTUPOBAHKM, BKJIIOYAs OTIJIOHEHHS OT THIIOBOW MPOrpaMMBL
HIH e KOPPEKTUPOBKY IO Npu4KHe OOHapyXeHHs (paHee WM IpH TEKyIEM
KOHTPOJIe) HEeJOMyCTHMBIX Ae()EeKTOB, IPHHMMAET NPUBIEYEHHAS SKCIEPTHA
OpraHM3alIluA.

Tunossle mporpaMMel KOHTPOJIA MeTallla 3JIEMEHTOB OGOPYNOBaHHS IIPH

NIPOAJIEHWH pPecypca PUBEJCHBI HIXeE.

Kotabl

130. DnemeHTaMM KOTNa, IS KOTOPHIX YCTAHABIMBAETCS HA3HAYECHHBIN
pecypc SIBIAIOTCH:

IeperycKHbe TPYOONpOBOAEl C TeMIepaTypol skcmayaramud 450 °C
Y BBIIIIE;

KOJUIEKTOPBI MapolieperpeBaTelieid ¢ TeMneparypoit skcmiryatanuu 450 °C
U BBIIIE;

JUThIE AETAH C TEMIIEPATypoi skcIutyaTanuu 450 °C u BhIIe;

kpenéxHele netanu M42 u Gonee ¢ TeMmeparypoii skcruryatamuu 450 °C
U BBIIIE;

6apabaHsl.

K pecypcHEIM sneMeHTaM OTHOCATCS TaKkKe [OBEPXHOCTH Harpesa
(9KpaHHEIe W TIapoleperpeBaTeibHbIE), paGoTaomume NpH TeMmeparype 450 °C
U Bre. Jina HUX pecypc yCTaHaBIMBAeTCA WHAMBUAYalbHO IO pe3ylbTaTaM
nposeaguHoro obcnenopanus (T/]) # oneHKH GaKTHIECKOTO COCTOSHHS METala,
TO €CTh IO KOHKPETHOMY KOTIy C Yy4éTOM ero OcOGEHHOCTEH, yCIOBHiA

SKCIUTyaTalluM ¥ TUHAMHKH ITOBPEXIAEMOCTH.
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131. Pecypc Tpy0O NOBEpXHOCTEH HarpeBa yCTaHaBJIMBAETCS MO pe3yJbTaTaM
NEePBUYHOIO JHATHOCTHPOBAHUS 1oclie HapaboTky 50 THICSY 4acOB, BKIIOYAIOLIETO
HCCJIEIOBAaHM COCTOSIHHS MeTala, M NpH MOCHEeAYIOLMX AMarHOCTHPOBAHHAX
pecypc MOXeT yTOYHATHCS.

TexHHUYecKOe AMarHOCTHPOBAHHE 3KPaHOB M IapolieperpeBaTene (IIpAMBIX
Y4acTKOB U TH00B Tpy6) KOTJIOB BKIIIOYAET CIIEAYIOLINE ONepaliyu:

a) HapyxHsiii ocMOTp Tpy6 B KOTIE — BBIIOJNHAETCA B MOJNHOM 00BEME
BO BCEX JIOCTYITHBIX MECTaX.

6) MarHMTHEIH KOHTPOJb U BEISBICHHS TEIIOBO HEPaBHOMEPHOCTH TpPy6
3KpaHOB M 3MeeBHKOB naponeperpesareneii (MKTH) u3 cranei nepauTHOro Kiacca
1 MaraaTHas Qpeppuromerpus (M®) maponeperpeparesiell U3 ayCTEHUTHBIX CTallei
— BEIMONHsETCS GaKyIbTaTHBHO B TIOTHOM 00BEME B IOCTYIHBIX MECTaX.

B) VYibTpasBykoByoo TtommmHoMetpuro (Y3T) — He Menee 30 T1py6
Ha KOHKDETHYIO MOBEPXHOCTh HarpeBa. BreiGop Tpy6 ams mposemenus Y3T
OCYLIECTBIAIOT C YYETOM pe3yJbTaTOB OCMOTPa H MAarHMTHOTO KOHTPOJLL:
¢ MaKCHMAabHEIM H3HOCOM H (WJIH) C MAKCHMAaJIbHO! TeMIepaTypOi CTEHKH.

r) Beipesky o6pa3LoB i HCCIIEIOBaHUH.

MecTa BEIpe30K 00pa3oB BEIOMPAIOT Ha OCHOBaHHH PE3YJIbTaTOB HAPYKHOTO
OCMOTpa, MArHMTHOTO KOHTPOJIA M H3MEpeHHH TOJNIIMHBI CTEHKH TpY0. BIpesky
ClIeNy€eT BHIIOJIHATD U3 TPYO, HMEIOIMX HauboNbIIyi0 HapaboTKy, MaKCHMAJIbHEIE
1 MHHHAMAJIBHBIE 3HAYEHHs MAarHMTHOTO MapaMeTpa WiH coiepXaHus (QpeppHTHOM
¢assl ¥ HAXONAUIMXCH B 30HaX C Ppa3NUYHBIM TEIUTOBOCHPUATHEM, a TaioKe
HMMEOIKX Ha¥MeHBIINe 3HaYeHUs TONIIWHBI CTeHKH. 3 Ka/0il 30HBI BHIPE3aAIOT
OO0 ABYX 0o0Opa3uoB jiuHOM He MeHee 150 mM. Ecnu mmaHuMpyeTcs HmpoOBeleHHE
MEXaHHYECKHX MM JKapONpPOYHBIX HCIBITaHWH MeTalla Ha BBIpE3Ke, TO IJIHHA
BEIpE3aeMBIX 00pa3ioB (0Tpe3koB) TPy AODKHA COCTaBIATE He MeHee 350 mm. Ha
OJIHY TIOBEPXHOCTb Harpesa BeIpe3aioT oT 5 1o 10 o6pasiios..

n) MiccnepoBanus MeTailia BBIPE3OK:

BU3yaIBLHBEIN KOHTPOJNb M M3MEpEeHHE Hapy>KHOrO M BHYTPEHHETO JHaMeTpa

TPYO M TOJI¥HEI UX CTEHKH C GPOHTOBOMH 1 THLIOBOH CTOPOH,




79

H3y4YEHUE CTPOCHUS OKCHUIHOM ILICHKH;
HCCIICAOBAHMS COCTOSIHUS MUKPOCTPYKTYDBI ¥ MOBPEXKAEHHOCTH METAILNA;
onpejiesieHrne SKBUBAJICHTHOM TEeMIIEpaTyphl 3KCILTyaTal[ui
10 (PaKTUIECKOMY COCTOSIHHIO METAJLIA U OKCHIHOM IUICHKH;
OINpEACIICHAE KapONIPOYHBIX CBOMCTB (AJMTENFHON IMPOYHOCTH) MeTalla —
IIpH HEOOXOAMMOCTH, OTIpefieNieMOoii opraHu3amueii, MPOU3BOAAIIEH KOHTPOJIb.
132. Hepaspymatommit ©  paspylialoiuif  KOHTPONb  MeTailla
IIapoNepenyCKHbIX TpyOONpOBOJOB KOTIIOB M TYpOMH C TeMIeparypoii
skciutyataumu 450 °C u BhIIlE NpY NPOAJIEHHH CpOKa HX CIYXOBI CBepX
Ha3Ha4eHHOro (WJIM JIONOJIHUTENIEHO Ha3HAY€HHOTO) pecypca BBIMOIHAETCS

B COOTBETCTBHH C TpeboBaHuAMH 110 T/] MeTania CTaHIHMOHHBIX TAPOIPOBOIOB IIPH

IIPOAJICHUH UX pecypca — IyHKTHI 137-144 OHIL

133. Metonsl 1 06BEMBI KOHTPOINS NMPH TEXHUYECKOM JHATHOCTHPOBAaHHH

KOJUIEKTOPOB  [ApOIleperpeBaTeNbHOTO0 TpakTa KOTJIA, paboTalolmx IIpH

teMreparype 450 °C u Beiie, npuBeneHs! B Tabmumax VIIL1-VIIL3.

a) Konnexrops! naponeperpesareseii.

Ta6muna VIII.1

Pacuernnie
Merox s
napaMerpbl O0bém xorTpOIR
KOHTpOAH Ilpameuanne
cpeabl
1 2 3 4
Hesasucumo |BUK Kpomku BHYTpEHHE! noBepXHOCTH|KOHTPONIHpYETCA OOMH KOJJIEKTOp OT
OT Temmepa- paJMalbHBIX OTBEPCTHH B KOJIHMYECTBE HE|KAKAOTO BHJIA, BhIpaboTaBmuit
MeHee 3 mTyK Ha3Ha4YeHHBIH (ZOTOTHUTENIBHO
TyPHI
HA3HAYEHHBIN) pecypc
no 510 °C BHK, V3K |OcHOBHBIE CTHIKOBBIC CBapHbIEe CoeauHeHMsA([Ipr OGHAapYeHHMH HEAOMYCTHMBIX
(tum 1) - 20%, HO He MEHEe OJHOTO Ha Ipyniy|aedeKToB 00BEM KOHTpPOJIA
KOJUIEKTOPOB AAHHOIO BAZA YBEJIMIABACTCA BABOE; IPU MOBTOPHOM
o OOHapyXeHHH HEJOMYCTAMBIX
Bemie 510 °C |BUK, V3K, [OcHoBHple ocmxom,le CBAaPHBIE COENMHEHMA| yedekToR - 00BEM  KOHTpOMA
MIIK (MI1JY) |(mam 1) - 50% yBesmauBaerca Ao 100%
wm LT
10 510 °C BHK, V3K, |CsapHbie cocauHeHNs NpuBapKy AoHbIMEK H|[Ipm oOHapyeHMHM HEZOMYCTHMBIX
MIIK(MIIJ]) |[[WTyuepHble COeIMHeHWs TNapoNepenyCKHbIX|nehexTon 00BEM KOHTpONS
w LT TPYG ¢ HapyXHEIM AHaMEeTPOM = 100 MM  (Tum|yBeHuHBaeTca A0 100%
2) - 50%
peime 510 °C |BHK, V3K, |Ceaphsie COeIMHEHHs MPUBApKH JOHBINEK H
MIIK (MITJT) [[TyUepHEIe COSAUHEHHs MaponepemmyCKHbIX

wma L]

Tpy6 ¢ HapyHsIM ZuaMeTpoM = 100 MM (T
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Pacuernnie M
eToj .
HapaMerTpbl O6béM KoHTpOIS
KOHTpOJs IIpameyanne
cpeanbt
2)- 100%
M(MH) Jlns 31IEMEHTOB M3 MEPIMTHBIX He MeHee OHOr0 CBApHOTO COSAUHEHHA
crane#t — 10% TNPABAPKH JOHBIIEK U HE MEHEE OIHOTO
Jlns 571eMEHTOB U3 MApTEHCHTHBIX IITYLEPHOrO CBAPHOTO COETHHEHWS Ha
craneii — 20% KOJUIEKTOpAX M3 IEPIMTHBIX CTalIeH H He
MeHee J[BYX IITYLEPHBIX CBapHBIX
COEMHEHHM 11 MAPTEHCUTHBIX CTajeH
C TEMIIepaTypol 3KCIUTyaTal(H{ BhIIE
530 °C
Hesasucumo |Y3T, TB Tpd KOHTPONBHEIX CedeHMA 0O JJHHE KORTpOJIHpYIOTCS ABa KOJLIEKTOpa OT
OT TeMmepa- KOJUIEKTOpR, B KaXAOM CEYCHHH 10 4|Kaxioro BHJa, BEIpaGOTaBIIAX
TVDEL KOHTpOJIBHEIX TOYKH Ha3HAYEHHBIH (momonHMUTENLHO
JP Ha3sHaYeHHBIH) pecypc
semme 510 °C [BUK OcHogHo# MeTawn: HapykHas noBepxHOCTh B|KOHTpOIHpPYIOTCA 1Ba KOJIIEKTOpPa OT
30HE MEXINTYLIEPHOTO [IPOCTPAHCTBA|KaXAOTO BHUJA, BEIpabOTaBIIHX
maponeperpeBarenbaelx Tpy6 100% - B|Ha3HaYeHHEIH {RONOHATENBHO
JOCTYIHBIX MECTax Ha3Ha4YeHHHIIT) pecypc.
6) BeixoHEIE KOJUIEKTOPHI TOpPSAYEro NpoMIeperpesa.
Ta6muna VIIL.2
Pacuernble
Metoa .
napaMerpbl O6ném KorTpONH
KOHTpoOJs IIpumevanne
cpeasl
1 2 3 4
Heszasucumo |BHUK, MIIK|HapyxHad NOBEPXHOCTb B IEHTPaIbHOM 4acTH| KOHTPOIHPYIOTCS BCe KOJLIEKTOPEI
OT TeMmepa- MIID) wmoo ANAHe 30HBI MEXIITYLEPHOTO | JaHHOr0 BHIA
- 110 MPOCTPAHCTBA HA Y4acCTKE MPOTDKEHHOCTBIO
P He MeHee 1000 MM
peime 510 °C |Mkn (M) |1 KOHTpONBHEIH y9acTOK B JOCTYTHOM MecTe |KOHTPONHPYIOTCA BCE KOJLIEKTOPEI
MEXHTYHEePHOro MpOCTPaHCTBa JaHHOTO BHJA
mo 510°C BHUK, V3K [OcHOBHEIE CTHIKOBHIE CBapHbIe COEJHHEHHA
(mvm 1) - 20%, HO HE MeHEe OBYX Ha Ipymmy
KOJUIEKTOPOB
poeime 510 °C |BHK, V3K, |OcHOBHHE CTHIKOBbiC¢ CBapHEIC COCHHHEHHA
MIIK (MITY) |(tan 1) - 50%
i LT
no 510 °C BUK, V3K, |CsapHbie, coefHenns NpHBapK OHBImeK H|LLITynepHEe COeNMHEHHs C HApYKHBIM
MIIK (MIIJI) |ITYLUCpHEIE ~ COCJMHEHMA C  HAapyXHBIM|IHaMETPOM MeHee 100 MM,
i LT aaameTpoM = 100 MM (Tum 2) - 50% KoHTponupyioT MetonoM BUK B 06nEMe
100% B goctymHelx Mecrax. I[lpu
peme 510 °C |BUK, V3K, |Ceapubie coe/HeHNA NPHBAPKH JOHEIIICK H|I0JO3PeHHH HA TPEIMMHM M IIPH
MIIK (MI1]]) |[MTYLEpHBIE  COCAWHEHMA C HAPYXHBIM|gamuquM TEXHAYECKOH BO3MOXHOCTH
i LT nuameTpom > 100 MM HCHONB3YIOT B JOCTYNHBIX MeCTax
(tun 2) - 100% metox MITK (MITJT) wnu IIJ1.
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Pacuernbie
Meroa .
napaMerTpsl O61éM xoHTpOAH
KOHTPOJH Ipumeuanne
cpeanbt
Mxkn (MH) He mMeHee 0HOro ¢BapHOIO COSMMHEHHA
JUIst 37IeMEHTOB M3 NEPIMTHBIX [PUBapKHA JOHKIINEK ¥ HE MEHEE OJHOTO
craneit — 10% IMTYLEPHOTO CBApHOTO COCOUHEHHA HA
J1d 31IeMEeHTOB W3 MaPTEHCHTHBIX KOJUIEKTOP IUIS IEPIUTHLIX CTANCH K He
craneit — 20% MEHee JIByX IOTYLEPHBIX CBapHBIX
COESNMHECHMH U MAPTEHCHTHBIX CTalel
HezaBucumo |Y3T, TB Tpr KOHTpONBHBIX cCedeHMs Ha WIHHC KOHTPONHDYIOTCA BCE  KOJUIEKTODEHI
oT KOJUIKTOpa, B KaXIOM CEeYeHHH 0O 4{JaHHOTO BHAAZ
TeMIepaTyphI KOHTPOJbHBIX TOYKH

B) BHpI:ICKHBaIOII.lI/Ie NapoOXJIAINTEIIN: INTAaTHBIE MEXAY IIOBEPXHOCTIMH

HarpeBa H IyCKOBbIE HA OCTPOM IIape H ropsAyeM IPpOMIIEPErPEBE.

Tabmuna VIIIL.3
Pacuernnie
Merox
napamerpbl O61éM KoHTpOIS
KOHTpoO.JIH Ilpameuanune
cpenbl
1 2 3 4
450 °C u BuI-|BHUK, V3K  [Hapyxnas  moeepxHocts B 30me|l. Komtpons Meromom V3K
e PacloJoXKeHUs IITyLepa BOIOINOAAIOMIEIO|IPOBONUTCA s  OOHapyKEeHHs
YCTPOHCTBA - KOHTPONBHBIM Yy4acTok|nedekToB Ha BHyTpeHHe#
IIMPUHON paBHOH HapyXHOMY JMaMeTpy|NIOBEPXHOCTH KOPITyCa.
kopmyca H panuHoi 100 MM OT creHKH
wTynepa 2. KomTpomo momiexar Bce
, NapOOXJIAIMTENH AaHHOTO BHAA
no 510 °C BHK, V3K |OcHOBHBIE CTBIKOBbIE CBAPHEIE COeMMHEHHUs|[Ipi OGHAPYKEHUH HeOMyCTHMBIX
(tum 1) - 20% nedexron 06BEM KOHTpOJIA
BoImie 510 °C |BUK, Y3K, |OcHOBHbIE CTHIKOBBIE CBAPHBIE COCAMHEHHS | YBETHIHBACTCS BIBOE; npH
MIIK (MITJY) |(Tam 1) - 50% TIOBTOPHOM o6HapyeHHl
wia 1T HENOMYCTHMBIX JIePeKTOB - 06BEM
KOHTPOJNA  YBENWYHBaeTcs  JIO
100%
450 °C u Bu-|Y3T Tpu KOHTPONBHBIX CeueHMS Ha JUIHHE|KOHTpOMIO MOIeXar Bce Kamepsl
me KOJNNEKTOpa, B K&XIOM CEYEHHH IO 4|1aHHOTO BHja
KOHTpOJIbHBIE TOYKH
450 °C u Br-BHK, V3K, [Kamepsl mycKOBBIX BHpBICKOB; HapyxkHas|l. KoHTpomo mommexar Bce
e MIIK (MIIJI) {[noBepXHOCT BAIONL HUXKHEH 06pa3yromeit, kaMepsl JaHHOrO BH/A.
WIn V3T |lUMpPHHOH paBHOM HAapyKHOMy JHMaMeTpy
R Kopmyca Ha mmHe 500 MM or MecTa 2. Kontpom,  metozom V3K
BIPHICKA H 32 3aUMTHOH pyGaurkod Ha| PoCoOAMTCH UL O HApyeHHA
nmse 100 My nedeKToB Ha BHYTpeHHel!
NOBEPXHOCTH KOpITyca
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134. Metonsl U 0OBEMEL KOHTpoJA JnuThiX getaieir DN100 u Oonee

TaponeperpeBaTebHOro TpakTa KoTia, paboTaromux mpu Temmepatype 450 °C

H BbILIe, IpMBeAEHHI B Tabmumax VIIIL.4, VIII.S.

a) Koprmycs! apmaTyps1, TpOMHHMKHM, IepexosL.

Tabmuua VIII.4
Haumenonanne Meron xoHTpOASR O61éM xouTpOIH
3JIeMeHTa A poa po IIpameuanne
1 3 4
Kopmycrr BUK, PanuycHbie  mepexomsl  HapyXKHBIX Kopmycsr apmatypst ¢ DN > 250
apMaTypsL, MIIK(MIIMT), unu|noBepxHocrei - 100% petaneii. KOHTPOJIMPOBATh  Takke CO
e YT PemonTHBIC 3aBapkH - 100% CTOPOHBI BHYTpPEHHEH HOBepX-
Tpo > HOCTH - B IOCTYIHKIX MECTax
IIEPEXOBI
Meramnorpapuuec- | Onsa mpo6a or oxmHOM Aetanu ¢ | Bumonssercs IpH  Heobxo-
KU} aHa/IM3 HA OTOG-| MaKCHMaITbHOR TeMIiepaTypoi THMOCTH no peIeHUIo
panHoit npobe (MH) | > 510 °C CHeIHATH3APOBAHHOM
3KCIOEPTHON OpraHU3aIHA
Kopmycr V3T, TB 100% neraneit. KonTpons nposozst B[V3T  apmaTypel  sBmsiercs
apMaTypsl 9OTBIPEX TOYKaX DAaBHOMEPHO mO|00A3aTENEHOM  TONBKO  Ha
OKDYKHOCTH KaXAOTO NMaTpyOka W B|maTpyOkax; HIDKHEH  9acTd
9ETHIPEX TOYKaX, PaBHOMEPHO |KOPITyca - (PaKyAbTATHBHO
pacnpefieEHHBIX 1O  MOBEPXHOCTH
HIDKHEH 9acTH Kopmyca
Tpoitauku V3T, TB 100% neraneit. KoHTpons mpoBoasT B
9eTRIpeX TOYKAX pPABHOMEPHO MO
OKPYKHOCTH INTYLIEpa, B 4eTHIPEX
TOYKaX KOIJIEKTOPa B OKPECTHOCTH
JHHWA COMPAXEHUA CO MTYLEPOM MO
pa3sHEIe CTOPOHEI OT HETO B MPOAOILHOM
H NIOTIEPEYHOM HAIIPABJICHASAX U B TOIKE
KOJUICKTOpa, PpacIoNOXEHHOH TpOTHB
LEHTpaabHOM OCH MTyHepa
Iepexompt Y3T, TB 100% neraneii. Koatpons mposoast B
ABYX CEUCHHAX BOIM3H NEPEXOMHBIX
30H. B kaxnoM cedeHMM - deThIpe
KOHTPONBHLIE TOYKH, PaBHOMEPHO
pacOpeielieHHbIe 110 OKPY>KHOCTH




6) JInthle KoJeHa.

Ta6mauna VIIL.S
Pacuernnie
Meroa .
mapaMeTpbl O6Bém xoHTpOIA
KOHTPOJIS Ipamedanne
cpeant
1 2 3 4
no 510 °C BHK, ITo Bceii MOBEpXHOCTH FHYTON 9aCTH, BKIIIOIAsA
MIIK(MIIJI) |HapyXHbil, — BHyTpCHHHH obBomEI M
i LT HelTpanbHbie 30HH - 50% neranei
PeMoHTHEIE 3aBapky - 100%
V3T, TB 50% neraneit
KoHTpons BHINONHAIOT B TPEX CEUCHHAX:
UEHTPATLHOM H IBYX IIO pa3Hhie CTOPOHBI OT
Hero. B KaXAOM KOHTPOIBHOM CEYCHHH
H3MEpEeHHA MPOBOIAT B 9ETHIPEX TOYKAX: IO
HapyXHOMY, BHYTpeHHEMy o0BojaM H B
HEUTpaJIbHLIX 30HaX
Beime 510 °C |BHK, ITo Bceit OBEPXHOCTH IHYTO#M 9acTH, BKIIOYasi | PEMOHTHEIE 3aBapKH He JOITyCKaloTCA
MIIK(MIIJY) |HapyXHBIH,  BHYTpEHHUH ofbBogEl H
w [T He#iTpansHbie 3086 - 100% neraneit
V3T, TB 100% netaneit
KOHTpO/Ib BBHINONHAIOT B TPEX CCYCHHAX:
LEHTPATLHOM M ABYX IO Pa3HBIC CTOPOHBI OT
Hero. B KaXJOM KOHTPOJLHOM CEYCHHH
H3MEPEHUA NPOBOJAAT B UeTHIPeX TOUKax: IO
HApYXXHOMY, BHYTpeHHeMy o0BogaM H B
HEHTPaIBLHBIX 30HAX
Merasiorpa- |OmHa npoba Ha NapoTpPOBO/ ¢ MaKCHMANbHOH| CrIocoGH (Texnomorua)  orGopa
drueckuii paboueit TeMnepatypoit npo6sl He JO/DKHEI NPHBOOMTH K
aHAM3 HA HeJIOMyCTAMOMY ocnabreHuo
oToGpaHHo# crenkd. Jlomyckaerca  oTOHpath
MuKpoTIpoGe mpo0y ©u3 BHYTpeHHero o00Boza

(MH)

KOJICHa
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135. Meromsl ¥ OOBEMBI KOHTPOJS KpEMEXHBIX JeTajlei apMarypsl

W JOPYrMX pa3béMHBIX COEIMHEHHMH, SKCIUTYyaTHDPYIOIMXCA TpH TeMrepaType

450 °C u Bellne, npuseaens! B Tabmare VIIL6.

Oonpmero  pas-

win ], wm BTK, MecTax

Tabnuna VIIL.6
Hammenonange MeTtoa KoHTpOI™ O6bém KoRTpOIH IIpameuanune
3JIeMEHTA
1 2 3 4
Imumska M42 u|BUK, MITK(MI1/T)|Pe3s60Bast HOBEPXHOCTH - B AOCTYHHBIX 1. Pemenue 0 KOHTPOJIC MIMAJIEK

M36 n MeHee NPHHAMAET

Mepa musA apma-|YSK
TYpHl B ¢QaHme-
BBIX COETUHCHUH

TEXHWIECKUN PYKOBOIHTEIb
TIC.
2. Kou'rpohs METOJaMH

MITK(MITT) wim I, amu BTK
npoBoguTcA aKyIbTaATHBHO MO
peIeHuIo TEXHHIECKOTO
pyxosoamatenss TIC

TopueBasi TOBEPXHOCT CO CTOpOHKI|Kpurepun TBEPAOCTH B
ratixu - 100% COOTBETCTBHE C TPeGOBAHMAMHE
K ACXOHOMY COCTOSHHIO

Pe3n6oBasi M TOpLEBas TOBepXHOCTH —|Kpureprn TBEPAOCTH B
100% COOTBETCTBHM C TpeGoBaHHAMM
K HCXOTHOMY COCTOSHMIO

Taiixa M42 unBUK
OOJILIIETO
pasMepa

Topuepad noBepXHOCTs — 50%

136. KonTponb MeTaia Tpu TexHWdeckoM auarHoctuposanuu (T[D)
6apabaHOB KOTJIOB IIOCIE BEIPaGOTKH Ha3HAYEHHOTO PeCypca NOJDKEH BRITIONHATECS
10 npofpaMMe, npuBenénHoii B TaGmuue VIIL7, mu6o mo WHAMBHAYaNbHOH
IporpamMe, COCTaBIeHHOH Ha e€ ocHoBe. IHAMBHTyalbHYIO IPOrpaMMy KOHTPOIIA
metamia GapaGasoB npu mpoBeneHuH TJI paspabaThiBaeT MM COTJIaCOBBIBACT

CrenaIM3upOBaHHasA IKCIIEPTHASA OpraHU3aIys.

Tabnuna VIIL.7
ObBexT MeTton O6ném
3oHa KOHTPOJIH IIpumegyanne
KOHTPOJIf | KOHTPOJIA KOHTpOJIf
1 2 3 4 5
O6euaiiku 1. BUK 1. O6mypoeka m TeruioBas|100% 1. TIpoBepsercs  HENOCTHOCTDH

H30IIAIHA 06MYPOBKH U TEIUIOBOH H30NAIMH.

2. Ilpy Hajnu9deM CHIPHIX IATEH Ha
06MypoBKe CclleflyeT CHATb €€ B
STHX  MecTax i1  OCMOTpa

2. Hapyxwuad moBepxHOCTh|100%
ofeuaek B MECTaX BO3MOX-

HOro mnonajgaHusa BOABI Ha
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Oo0BexT Meroa O6BéM
3oHa KoOHTpOISA IIpumeaanne
KOHTPOJS | KOHTPOJIs KOHTPOJIA
H30MKIAIO0 HapyXHOM MoBepXHOCTH 06eYack
3. Buyrpennsn mosepx-|100%
HOCTh
(m3mepenns) |4. OBaBHOCTD B oxHOM cederHmH Ha|I3MepeHus 0BaIbHOCTH H mporuba
kaxaoi obevaiike B(mpoBOASTCH (daxyIbTaTUBHO;
TOPM3OHTAIBHOM H|ABILIOTCA  O0A3aTENLHBIMH  IIPH
BEPTHKATLHOM BEISBJICHHM  TOJNO3pEHHA  Ha
HaNpaBJICHUAX c|OTKIOHEHMS OT NpOEKTa I'EOMET-
TIOTTYCTAMBIMH pHYECKHX HapaMeTpoB KOpIyca 1o
oTkIoHenuamu 30° |pe3ynbTaTaM OCMOTpa
5. ITporu6 ITo BCeit nuHe
IMHAPHICCKOH
gacTi obedack B
CEUCHUSAX,
OTCTOSIIUX APYT OT
npyra He Gonee 1000
MM
2. MITIK 1. 3omml Ha BHyTpeHHe#|OObEM  KOHTPOJA
(MIT/) mu |noBepxHOCTH — Ofedack  B|Ha3HaYaeTCs o
15| ciydae, ecnm  HMeerca|pesyastaraM BUK

NMOO3peHHe Ha HAIMIHE
TpEImHH

2. HpononbHLIe u|llo 30%
[OMEPEYHbie MOCTAKH Ha|HBIX, KOCEIX M TOIe-
BHYTpEHHEM MOBEPXHOCTH|PEYHBIX MOCTHKOB

nponons-|1. KorTpome rmpoBoauics Ha
MOCTHKEX, Xy ImmX no
pesynsrataM BUK.

MeXIy OTBEPCTHSAMH Iapo-|MOCTHKOB KaXIOH

obeqaek MexIy |Kaxao# Irpyrmbi oT-

OTBEPCTHAMH BOZASHOTO[BEPCTHH OJHOMMEH- 2. Tlpu oGHapyxeHHM TpeIWH

o0bEMa HOTO Ha3HaYeHUA 061EM KOHTDOJA  YBE/HIMBACTCS
no 100%

3. IlpoponsHeie 1 noneped-|Ilo 20% 1. KoHTpois NpOBOOHTCA Ha

Hble MOCTHKM Ha BHYTPEH-|[POAOJNBHEIX H MOCTHKAX, XyALIHX o

Helf MOBEpXHOCTH 06edack|monepedHsIX pesynsTaTam BUK.

20-30 Mm

BOTO 00BEMA rpynmsl oteepctii (2. Ilpy  OOHapy)KeHMH —TpELMH
OIHOUMEHHOTO 00bEM KOHTpOJA YBEIHYHBACTCA
Ha3HAYCHUA o 100%

4. PemontHbie 3aBapkd B|100% AyCTCHUTHEIE 3aBapKu

kopmycax ofedack: Haruias- KOHTPOJIUPYIOTCA METONOM

JMIEHHBI MeETaI C OKOJO- TpaBJICHHA WIH LBETHOM

MIOBHOM 30HOM IIMPHHOMH nepexrockormvu (IJT)

5. Mecra mnpuBapku MOH-100%

TaXXHBIX CKOO

IIpy OTCYTCTBHM BO3MOXHOCTH
BH3YaIbHOTO BRIABJICHHSA 3THX MECT
- KOHTPOJIMPOBATH NOJIOCY METAJLIA
mupuHoit 200 MM B Kaxmyro
CTOPOHY OT FPaHMIB! KOJBLLEBOTO
mBa B BOAAHOM 06bEMe Gapabana
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O0bexT Meron : O0bém
3oHa KOHTPOJISA IIpumevanne
KOHTPOJIA KOHTPOJIf KOHTPOJA
3.V3K Komtpomr  Meraia HajBo  Beex  3omax|[Ipy oOHApYXEHHH DPacClIOCHHA
paccliocHHE saumcTkd nox MIIK|Meraina BBIABHTE €70 IpaHMIBI H
(MIT) wnm LT OIIPEAENUTD PasMephl
4. V3T KoutponeHele Touku B|B Tp¥x Toukax B{l. B KaknoM CedCHHH TOUKH
CeueHHsAX, OTCTOAMUX APYT|KWKAOM CEUCHHM  [3aMepa pacrojarartb IOA YRIOM
or npyra He 6onee 1000 Mm 120°; ompa W3 TO4YeK HOJDKHA
Ha BHYTpeHHeN WK NeKaTh Ha HIDKHEH 00pa3ylome.
HapyXHOHK MIOBEPXHOCTH
obedaek 2. B wMecrax BHIOOPOK H
KOPPO3HOHHBIX ne(eKToB
TIPOBOAMTCH JOTIOTHUTEBHEIH
KOHTPOJIb TOJNIMHEI CTCHKH.
3. Ipu oGHApYXCHHUH PAacCIOCHHA
MeTa/lla TPOBOJHUTCA KOHTPOJb
MetonoM Y3K
5.TB 1. B BomsHoM oOwéMe|llo oxmmoii - mBe|KoHTpOIHMpyeMEie MOCTHKH
KOHTPOJIbHbIE IUIOMAAKY Ha/miomanka Ha 10%|20mKHEI ObrTh  paBHOMEPHO
BHYTpEHHEH IOBEPXHOCTH|MOCTHKOB pasHeceHsl 10 BOAAHOMY O0BEMY
offeuaek Ha  MOCTHKax obcuaek
MEXIy OTBEPCTHAMHM BOAO-
OIyCKHBIX TPY6
2. B napoom oGbéEMe|lTo Tpy wiomanxyu Ha|KOHTpONbHEIE MIOMANKY NODKHEL
KOHTpOJIbHBIE IUTOMIAJKH Ha|kaxol obeqalike |OBITH PaBHOMEPHO PasHECEHBI MO
BHYTpEHHE! OBEPXHOCTH napoBoMy 00bEMy
obeuaek
6. B MccnenoBaHns MeTaLia B cioyqae Pemene ©  HEOOXOEHMOCTH
prIpe3ku (mpy HeoGxonu- [HEOGXOAUMOCTH BRIpE3KM M 00bEME HCCIEAOBaHHA
MOCTH) BRIpe3Ka MeTaia TPHHUMAeTCs B CiIydae
OpPOM3BOAMTCA Ha  |HEYIOBJIETBOPHTEIBHBIX
OIHOH U3 06eqaeKk |pe3yipbTaToB  HEpa3pyHIArONIEro
KOHTPOIIA
Jauma 1. BUK 1. O6mypoBka ¥ Temnosasd|100%
W3OJIALHA [TpoBepsioTcA LENIOCTHOCTh
0OMypOBKH H TeIUIOBOH
2. Hapyxwuas noeepxHocTh|100% woAEA. [IpH HauWYWH CHIPHIX
JHHMII B MECTaX BO3MOXHOIO naTeH Ha OOMypoBKe clienyer
NONMafaHAs  BOMBI Ha CHATh €8 B OTHX MeCTax mii
H30/MLHIO OCMOTpa HapyXHOH MOBEPXHOCTH
JIHHIIY
3. Bayrpennas nosepx-|100%
HOCTh JHMII C  30HOMH
nepexofia OT LMAJMHAPH-
9ecKOM 9acTH K KyIOJBbHOH
2. MIIK 1. 3oHe Ha HapyxHOH|OOBEM  KOHTPOJA
(MIIJ)) w1 |TOBEPXHOCTH AHMII, ©CHH|HA3HA4aeTCA IO pe-
1191} nmeercs Tmofospene  Ha|3yabTataM BUK (npn
HAJIAYHE TPEIIHH HEOGXOXMMOCTH)
2. BuytpenHss noBepx-|25% KOHTpOJIL MPOBOJMTCA HA yJacTke
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O6BexT Meron O6ném
3ona KoHTpOAH IIpameuanne
KOHTPpOJIA KOHTPOJIsA KOHTPOJIA
HOCTh JHMIN C 30HOH BHYTpEHHEHf  IIOBEPXHOCTH, He
nepexoja OT HWIMHIpH- NPOBEPEHHOM paHee
9ecKolf 9aCTH K KyNOJIbHOMH
3. 3ouel  BHYTpeHHe|OGBEM  koHTpONs([IpH BHIABIEHHH Te(EKTOB 1O
MOBEPXHOCTH MHHIL, €CIIH|Ha3HA9aeTCA no[nanaeiM BUK
HMeeTcs mojo3peHue Ha|pesymbsrataMm BUK
HAJIM9Ue TPCIUH
4. Ha  napyxmoit u|100% IIpu HEBO3MOXKHOCTH BBIABIICHUA
BHYTDEHHe#l MOBEPXHOCTH MECT NPHBApKH MOHTAXKHBIX CKOO
JTHUII MECTa NIPHBAPKH OIOD KOHTPOJNHPOBATE 1I0JIOCY METaiia
H MecTa MPUABApKH muprHoi 200 MM OT TIpaHHIBI
MOHTaXXHbIX CK0G KONBLEBOr0 INBA B BOAJHOM
00b&Me BHyTpH Gapabana
5. PemonTtHBIe 3aBapku B|{100% AYCTCHWTHBIE 3aBapKd KOHTpOJH-
KOpITycaxX MHHIN — HalUIaB- pPYIOTCA METOHOM TPABICHHA WK
JICHHBI# MeTaJll C OKOJO- uBeTHo# Aedexrockomu (11JT)
MIOBHOW 30HOH MHWpPUHOMK
20-30 MM
3. V3K Komtpone Meranna Ha|Bo Bcex  3oHax|[Ipm o6GHapyXeHHHM paccClOEHHA
paccioeHue 3agucTKH noja MIIK|meramna BRISBUTH €ro rpaHimbl U
(MIT) v LT OIPENETUTh Pa3Mephbl
4.Y3T KonTtponsHsie miomanky Ha|Ha 4 - 5 mnomazkax {1. B kakgoM cedeHHM TOYKH
HApYKHOH WM BHYTpEHHEH (B KOKIOM CEYEHMH [3aMepa JOJDKHEI OBITH pABHOMEPHO
MOBEPXHOCTH B JBYX pasHeceHbl OT IMIMHAPAYECKOTO
CEYECHWAX, PACIMONIOKEHHRIX GopTa 1o 1a30BOTO OTBEPCTHA.
oz yrioM 90° 2. IIpu o6HapyXXeHHH paccIOeHUs
MeTallla TPOBOJHTICA KOHTPOIb
metogoM V3K
5.TB KoHTpobHbIE wiomankd(Ha 4 - 5 wiomankax (B kaxaoM ce4eHMM TOYKH 3aMepa
BHy’I’pCHHBﬁ IIOBEPXHOCTA B|g KaKIOM CEYECHUH (AOJDKHBI OBITE PaBHOMECPHO pa3HECCHBI
IBYX  CEYEHHMAX, pacmoio- 0T IMIMHApHYeckoro Oopra 10
JKEHHBIX N0J yrioM 90° JIa30BOT0 OTBEPCTHA
JIazoBbie BHK, ITosepxHocts nazoB Ha pac-{100%
OTBEpCTHA MIIK(MIT) |[crossuu 100 MM OT KpoMOK H
win LT MPUMBIKAIO(Ast  YIUIOTHUTEIb-
Has ITIOBCPXHOCTH 3aTBOPOB
1. BUK 1. Metann cpapHoro msa c(B MecTax CHATHA
OCHOBHBIE OKOJIOmOBHOM 30HOMN 60-80|m3onammu '
TIPOJOIIbHEIE H MM Ha CTOPOHY C HapyXHOM
TONepeyHbIe noBepxHOCTH GapabaHa
CBapHBIE MBI 2. C BHyTtpeHHed moBepx-|100%

HocTH GapaGama MeTayn
CBapHOIO IIBa C OKOJIO-
IIOBHO¥ 30HO# 60-80 MM Ha

CTOpOHY

3. PeMOHTHBIE 3aBapKH:
HaIUIaBJICHHBI MeTal ¢
OKOJIOIIOBHO#M 30HOH 30 MM
Ha CTOPOHY

100%
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O6bexT
KOHTpoOJS

Meron
KOHTPOJIS

3ona xoHTpOIS

O06bém
KOHTpOJs

IIpameuanne

2. MIIK
MII) wm
101}

1. Meramn cBapHOro msa ¢
OKOJIOIIOBHOM 30HOH 60-80
MM Ha  CTOpOHY C
BHYTPEHHEH IOBEPXHOCTH
6apabana

30%
UTHHBI
CBapHOTO

oT

TepecedeHuA
TIPOZIOJILHOTO
MOTIEPETHOTO MIBOB

obmeit
KaXI0ro

B,
BK/XOYasi  Y9acTKH
JJIMHOM HE MeHee

100 MM B xaxayio
CTOpPOHY OT TOUYeK

I. Konrpoms mnpoBogurcs Ha
Y4YacTKaX CBapHLIX MBOB, XyIIIHX
mo pesynstatam BHK, mnpeumy-
MECTBO OTHNAeTCA YdYacTkaM, He
MPOBEPEHHBIM MPH  NpeIbILYLHX
KOHTPOJIfX.

2. Ilpu 0o0HapyxeHUn
HEJIONMYCTHMBIX Je()eKTOB 00DBEM
KOHTpOJA yBennauBaetcs xo 100%

2. PeMOHTHBIE 3aBapKH:
HaIVIaBJIEHHBIM MeTa/t C
OKOJIOIIOBHOM 30HOH
MHAPHHOH He MeHee 30 MM
Ha CTOPOHY

100%

AyCTCHHTHBIC IOJBAPKH KOHTPO-
nupoBaTh MetogoM IIJT  wim
TpaBICHHAEM

3. V3K

MeTan cpapHOrOo mBa C
OKOIIOLNOBHOHK 30HO# 60-80
MM Ha CTOpPOHY C HapyXHOM
HIIH BHYTpeHHe#
MOBEPXHOCTH OapabaHa

MM B

HepecedeHNsI

30% ot obmeii mu-
HBI K23KJOTO CBapHO-
ro mBa, 100% mMect
MepecedeHua  Opo-
ROJIGHOTO H TIOMe-
pEYHOro MIBOB Ha
maHe He MeHee 200

KaXAYIO
CTOPOHY OT TOYKH

1. KoHrpone npoBOAHTCH Ha
Y4acTKaX CBaPHBIX HIBOB, XYALIMX
o pe3yabTaTaM BUK;
MPEUMYHIECTBO oTaaerca
y4YacTKaM, HE IIPOBEPCHHBIM IIpH
NpeAbIAYINHX KOHTPOJAX.

2. Ilpu 00HapyKeHHH

HEIOMYCTHMBIX He(EKTOB 00BEM
KOHTpOI yBean4uuBaercs 1o 100%

CBapHble  HIBHI
NIPHBapKH

BHyTpubGapaban-

1. BUK

Metamn cBapHRIX WBOB ¢
OKonomosHoO#i 30HOH 20-30
MM Ha CTOPOHY

MECTax

Bo Bcex mocTymHEIX

HBIX YCTPOHCTB

2. MIIK
MIT) w=m

1. Meramn cBapHhIX IIBOB C
OKOJIOIIOBHOM 30HOU 20-30
MM Ha CTOPOHY

30% ot

CBapHOTO IIBa

obmeit
ifiizizid] KaXIOro

1. KoHTpoms mpOBOAHTCA Ha
YYacTKax CBapHBIX IIBOB, XYAIIHX
no pe3yneTaraMm BHUK,
TIPEHMYIIECTBO OTAaeTcA
y4acTKaM, HE NpPOBEPEHHBIM IIPH
MpeaBIAYIEX KOHTPOJAX.

2. pn oOHapyxeHuH
HEJOMyCTHMBIX Ac(eKToB O0BEM
KOHTpPOII yBenuauBaetrcs 10 100%.
3. Jina 6apabanoB u3 cramu 16T’HM
4 cram 15NiCuMoNbS - ofnéM
kxoxTpoiA 100%

2. PeMOHTHBIE 3aBapKH:
HAIUIaBJICHHBIM MeTaut ¢
OKOJIOIIOBHO# 30HOM mupH-

CTOPOHY

HOY He MeHee 30 MM Ha

100%

AYCTEHMTHEIE 3aBAPKH

KOHTPOJIHpoBaTh MeTozoM LIJI miu
TpaB/ICHHEM

VrioBbie cBapHEie
BBl  TIPHBapKH
INTYLIEPOB  TPYO

1. BUK

CBapHOTO IBa C OKOJIOIIOB-

MeHee 30 MM Ha CTOpOHY

C HapyxHOM NOBEPXHOCTH

HOM 30HOH mMpHHON He

100%




30Ha KOHTpOJIA

O0péM
KOHTPOJIS

IIpameuanune

O0BexT Meron
KOHTPOJIA KOHTPOJIA
NapoBOro u{2. MIIK
BOASHOIO (MITJD) wma
06BEMOB o

Menee 30 MM Ha CTOPOHY

1. C mHapyxHo#t moBepx-|30% CBapHLIX IIBOB
Hoct OGapa0aHa MeTaJul|IPUBapKH IOTYLEPOB
CBapHOTO IIBA C OKOJO-|B KaKAOH TIpynme
IIOBHOM 30HOM IMHPAHOM HE|TPYO ONHOHMEHHOIO
Ha3HA4YCHMUs, HO He
MeHee 2 IOTYK B
KaX Ao rpyime

1. KoHTpONIb MpOBOAMTCA Ha
CBapHBIX MIBaX, XyAIHX IT0
pe3yisTatam BUK, nperMymecTso
OTHAeTCs IBaM, He IPOBEPEHHBIM
paHee.

CyMMapHO 10 HTOTaM TEKYIIEro
06cIea0BaHMsA M IKCILTyaTallHOH-
HEBIX IPOBEPOK 33 BECh MPEIIIECT-
BYIONIH IEpHO] 00BEM KOHTPOJIS
IOJDKEH COCTABATH HE MEHEE
100%.

2. TIpu o6HapyXeHUA
HEJIOIYCTUMBIX JIe(eKTOB 00BEM
KOHTpOJH yBesmduBaercs 10 100%

2. Pemonrtaeie 3aBapku:|100%
HaIUIaBIICHHLIA MeTat ¢
OKOJIOHIOBHOH 30HOMH IIHpH-
Hoi He menee 30 MM Ha

CTOpOHY

AYCTCHHTHHIC 3aBapKH
KOHTpoJHpoBath MetoaoM 11 win
TpaBJICHAEM

OtBepcTus u|1. BUK

mTynepa  Tpyd
BoAgHOro o6BEMa

BHyTpeHnsas TOBepxHOCTh{100%
OTBEPCTHH H INTYLIEPOB €
IPAMBIKAIOMIHMHA K
OTBEPCTHAM y9acTKaMH
BHYTPEHHEH IOBEPXHOCTH
Gapabana mupuso¥ 30-40
MM OT KPOMKM OTBEpCTHS

2. MIIK
(MIL) mwm

HOCTb
MTYNEPOB €
mUMH K

y4acTKaMu

TIOBEPXHOCTH
mupuHO# 30-40 MM o1{100%
KPOMKH OTBEPCTHA

BHYTPEHHEH [CTaIN

1. BHytpeHHsas moBepx-|50% oTBepcTHI TPY6
OTBEPCTHH H|KaXZIoro

MpHMBIKAIO- |Ha3HaYeHUA.
oreepctuam|/Ina GapabaHoB u3

GapaGana|1 SNiCuMoNbS

1. IlpeAMyInecTBEHHO KOHTPOJH-
PYIOT OTBEPCTH:A, HE NPOBEPEHHBIE
paHee.

2. Konrpoms  otBepcTHi €
3amUTHRIMKA ~ py0amkaMu WM
MpHCOeTMHEHHBIX METOIOM
BaJILLIOBKH TIPOBOAMTCA Ha
ydacTKax BHYTpPCHHEH IoBepx-
HOCTH, NPHMBIKAIOIINX K
OTBEpCTHIO MHpHHOi 30-40 MM Ge3
yIajneHus 3aIMTHON pyOaniky Wiy
BAlBLOBKY; [pPH  BBIABJICHHH
TpemuH py0amika WIH BajbLOBKa
Y OAILOTCS.

3. Tlpu oOHapyxeHHH JAehEKTOB
00bEM KOHTPOJIA YBEJIHIMBACTCS
0 100%

2. PeMoHTHBIe 3aBapku Ha|100%
BHYTpPeHHeH IIOBEPXHOCTH
OTBEpCTHH M INTYLIEPOB:
HaIUIaBJIEHHBIH MeTal ¢
OKOJIOIIIOBHOM 30HOM
Ha

mupuHo¥t 20-30 MM

AyCTEHWTHBIE 3aBapK# KOHTPONHM-
PYIOTCS METOAOM TpaBIIEHHA HIK
LBETHOMH Ae(eKTOCKOIMHH
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O0BexT

Meton O6bém
3ona xoHTpOAS IIpameganne
KOHTPOJIA KOHTPpOJ/IH KOHTPOJIA
CTOPOHY
OteepcTus 4 1. BUK BHyTpeHHsa mHOBepXHOCTH|100%
wrynepa Tpy6 OTBEPCTHH ¥ IITYLIEPOB C
mapoBoro ooséMa DPEMEKAIOHIAME K
OTBEPCTHAM y4acTKaMK
BHYTpPEHHEH MOBEPXHOCTH
Gapabana mupuHO# 30-40
MM OT KPOMKH OTBEPCTHUA
2. MIIK 1. BHytpennas mnoBepx-|30% otBepcrmit u|l. KonTpons nposoguTcs Ha
MII)) wm  [HOCTH OTBEpCTHIH H[ITynepoB  KakAOU|OTBEpCTUAX M INTYLEPaX, XyIHMX
oA MTYONEpPOB C HPHMBIKAIO- [TpyIIIEl Tpy6|{mo pe3yabTaTraM BUK,
mMUME K  OTBEPCTHAM|OJHOMMEHHOIO NPeHMYIIECTBO oTHaeTCs
yJacTKaMH BHyTpEHHel|Ha3HadeHUA, HO He|OTBepCTHAM, HE
MOBEPXHOCTH GapabaHa|Menee 2 MIT. B[{NPOKOHTPOJHPOBAHHEIM paHee.

mupaHO# 30-40 MM oT
KPOMKH OTBEPCTHA

KaxJOM# rpymme
Ins OGapaGanoB wu3
cramd 15NiCuMoNbS
— 50%

2. Tpu obGHapyXkeHMHM HENOIYC-
TAMBIX HedexToB 06BEM KOHTPOIS
yeenmauBaercs 10 100%

2. PeMoHTHEIC 3aBapkM Ha
BHYTPEHHEH IOBEPXHOCTH
OTBepCTH M INTYIEPOB:
HAIVIaBJICHHBIAH MeTaLl ¢
OKOJIOIIOBHOM 30HOH
mupuHO# 20-30 MM Ha

CTOPOHY

100%

AyCTCHHTHEIE 3aBapKH
KOHTPOJIHPYIOTCA METOIOM
TpaBJICHUS WM LIBETHOM
nedexrockommu (L)

ITaponpoBoasl, 3KcCIIyaTHpYIOmHecs npH Temnepatype 450 °C u Bbime

137. Uznoxennsie B ®HII TpeGoBanms Kk MeTofaM 06 pEMaM KOHTPOILA IIPH

TEXHHYCCKOM

AWArHOCTHPOBAHHHA

CTaHIIMOHHBIX

TIapONpPOBOJIOB

¥ TIapONepemyCKHBIX TpPy0 KOTIOB M TypOMH mumerpoM Oomee 75 MM mocie

BBIPabOTKH MMM CBOETO Ha3HAYEHHOIO PeCypca OTHOCATCS K 3JIEMEHTAM M3 CTAIH
mapok 12MX (12XM), 15XM, 12XIM® (12XM®), 15X1IM1D, 10CrMo910,
10X9M®B (/11182) u X10CrMoVNbB9-1 (P91).

K OCHOBHEIM 3JIEMEHTaM IIapornpoBOZIOB, OIPEACILIIONIMM HX PeECypC,

OTHOCATCA IIPSAMBIC Tp}’6I:I, FHyTbhIC, IITAMIIOBAaHHBIC U IITAMIIOCBAPHBIE OTBOABI

(KOJ'IeHa), KOBaHBIC ¥ IINTAMIIOBAHHEBIC TpOﬁHHKPI M NCpEXOAbl, JIMTBHIC ACTAIA

(koJIeHa, TPOMHHMKH), CBAPHEIE COCMHEHUS.
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IMepen Hepa3pyLIalOIMM KOHTPOJEM MeETalla 3JIEMEHTOB I1apoIpoBOJA
IIPOBOJAT PEBU3HIO BCEH TPACCHI MAPOIPOBOJA U €70 ONIOPHO-NIOJBECHO#M CHCTEMBI
(POIIC). POIIC BHINONHAIOT B rops4eM H XOJNOJHOM COCTOSHHSX MapOIPOBOAA.
Pesynsratel POIIC wCHomB3yloTcsl B IOCIEAYIOIIEM JJI [OBEPOYHOro pacyéra
Ha pouHocTh U camoxoMieHcanuio (ITPIIC) naponpoBoAHOH CHCTEMBI.

138. JIMarHoCTHpOBaHHE MPAMBIX YYacTKOB IIapONPOBOJOB BEITIONHSIOT
ClTeAyIoImuM 00pa3oM:

a) Konrpoms octarousoli pepopmamuu mnomydectu — 100 % tpy6,
ITOJJIEKANIAX KOHTPOIIIO OCTaTOYHOM Aedopmanun: Tpy6s! u3 ctamm 12MX, 15XM
1 10CrMo0910 — ¢ Temneparypoit 450 °C u Bbime; Tpy6sl u3 cramu 12X1IMO,
15X1IM1® — ¢ temmeparypoit 500 °C u Bhime; Tpyosl u3 cranu 10X9MPb
1 X10CrMoVNDb9-1 — ¢ Temnepatypoii 530 °C u BeILIE.

6) YdacTku HapompoBOIOB B MecTax Bpe3ku mTynepoB ¢ DN50 u 6onee
ApeHaXHbIX JuHuiA, muaui BPOY u POY xontpomupytor Metomamu BUK, V3K
H yiasTpa3BykoBoi TommuHoMeTpud (Y3T) Ha paccTosHMH OOHOIO AMamerpa
OCHOBHOH TpYyOH B KaXIyl0 CTOPOHY OT Mecta Bpe3KH (CTEHKH INTYIEpa).
KOHTpOJb TOJIIMHEI CTEHKH ITPOBOAUTCS B JIBYX CE€UCHHUSAX: II0 OJHOMY B KaXIYIO
CTOPOHY OT MECTa BpPE3KH, OTCTOAIINX OT OCH IUTYIlepa Ha PacCTOSAHMH He 6onee
JAxaMeTpa OCHOBHOM TpyOBl. B kKakZloM KOHTPOJBHOM CEYEHHH TOJIIHMHA CTEHKU
M3MEPSAETCS B YETHIPEX TOYKAX.

B) JIONOMHATENBHELH KOHTPOJB NPSMEBIX TPy6 NaponpoBoja nocie oTpaboTKu
MMH Ha3HAYEHHOTO WM HHIAMBHAYAIBHOrO (JOIOJHUTEIHFHO Ha3Ha4eHHOIO)
pecypca IPOBOAUTCA B CHEAYIOIINX CIyYasx:

paHee ObUIM MpOM3BENCHBl B MOJHOM o0OBEME 3aMeHa TIHOOB WIH
MX BOCCTAHOBUTENIbHasi TepMo0oOpaboTKa;

MaKCHMaJibHas ocTaTo4Has nedopmanus TPYO MIpEBHILIACT
75 % nomyCcTUMOM BETHYMHEL.

r) JononHuTensHbI KOHTPOJIbL BKIIIOYAET:

YIBTPa3ByKOBOM KOHTPOJIb TONMMHEI cTeHKH (Y3T) He MeHee MATH NpAMBIX

Tpy6 ¢ HamboubIIel ocTaTOYHOH JedopMalmeil Mon3y4yecTd, HO He MEHee IBYX
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Tpy6 MO KaXKAOMY THIIOpasMepy; Ha Kaxmyo Tpy6y OMHO KOHTPOJILHOE CEYEHHE B
30HE PacIOIOKEHHs PETIEPOB;

xoHTpoIs MeTogamu BUK, MITK(MITI) (1), V3K, a Takxe ucciepoBaHne
MUKpoOCcTpyKTypbl (M) 1 aHanH3 MOBPEXIEHHOCTH (Mgq) — He MeHee IBYX TpyO
KaXIOro THmopasMepa (¢ HauGolnbliel ocTaTouHOH Aedopmalmeli ION3Y4ecTH
¥ MHHHMAJIBHOM TOJIIMHOM CTEHKH).

ToNIIMHA CTEHKH B KOHTPOJHHOM CEYEHHH TPYOBI M3MepseTcs B UeTHIPEX
TOYKaX PaBHOMEPHO I10 NIEPUMETPY CEUCHHS.

Kontpons Meromamu BUK, MIIK(MILI) (L) u V3K npsaMoro yd4acTka
TpyOBI BefieTCs B 30HE DPAacIOJIOKESHWS PElepoB HA JUIMHE HEC MCHEE 500 MM
M JOJDKEH OXBAaTHIBaTh IO HAMpABILIOLIEH (OKPYXHOCTH) TPYOBI BeCh NEPHUMETP
CeUeHHS.

KOHTpONE MMKPOIOBPEXKAEHHOCTH TPyOBI BHITIONHACTCA HA YHacTke,
noarorosiensoM mnog MIIK (MITA) () m Y3K u comepxaileM TOYKY
¢ MMHHMAJIBHOH TOJIIIMHON CTEHKH.

Kontpoins npsamsix Tpy6 MerozoM ¥Y3K 10 MOAMYHKTY «I» IyHKTa 138 ®HII
MOET He IPOBOIMTHCS, ECIIH 110 pe3ynbTaTaM Y 3T MUHIMaIbHA] TOJIIMHA CTeHKH
Tpy6 NaHHOTO THNOpasMepa COCTABIET He MeHee HOMHHANBHOH TOJNIMHBEI H
MaKCHMaJIbHas OCTaTo4Has AedopManus Tpy® 3TOro THNopasMepa He NpEBbIIacT
TIOJIOBHHBI JIOITyCTUMOI'O 3HAYEHHA.

x) Eci 1o pesynbTaTtaM KOHTPOIS MHHMMANbHAs TONIIMHA CTCHKH ™)

Tpy6 Kakoro-nubo M3 THIOPa3MEPOB OKAKETCH MEHBIIe 0,955 — 0,5 MM,
roe S HOMMHAJbHAS TOJNIMHA CTEHKH, KOHTPOIb TONIIMHBI CTEHKH 3THX TPYO
MPOBOJUTCH B yBOCHHOM 00BEME.

e) IIpu mpOBe/IEHHH JOTONHUTENHHOTO KOHTPONA MPSMBIX TPy cremyer
3JIEMEHTH] M 30HBI KOHTpPOJS BHIOMpAaTh ¢ Y4ETOM Ppe3ylbTaTOB MOBEPOTHBIX
pacyeToB Ha MMPOYHOCTH.

139. JIUarHOCTHpOBaHHE THYTHIX OTBOAOB (rMGOB) IApONPOBOAOB

BBIIIOJIHSIOT CJIEAYIOMMM 06pa3zoM:
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a) Kortpoms ocrarounoii mepopmaumm mnomsydects — 100 % rudoB,
OIJIEXAIMX KOHTPOIIO ocTaTouHoi medopmaumu (3 crama 12MX, 15XM
1 10CrMo0910 nHaumsas ¢ 450 °C; u3 cram 12X1IM®, 15X1IMI1® — HaunHas
¢ 500 °C; u3 cramm 10X9M®B u X10CrMoVNb9-1 — Hauunas ¢ 530 °C).

6) Onpenenenre opanbHOCTH — 100 % rHGOB.

OBIPHOCTh ONPENENSETCS IO Ppe3yNbTaTaM H3MEpeHHH HapyXXHOro
AdaMerpa ruba mo ABYM, B3aMMHO NEPHECHIMKYJPHBIM, HANPaBICHHAM: MEXIY
HAapY)KHBIM H BHyTPEHHEM 0GBOZaMH X MEXTY HEHTpaTbHEIMU 30HaMH. I3MepeHus
IpoBOAATCA He MeHee 9eM B TpEX  KOHTPOJNBHBIX  CEUCHMIX:
B ICHTPaJbHOM CEYEeHHM THYTOH 49acTM M IO pa3Hble CTOPOHBI OT HETO
Ha paccrosaud = 0,50, (D,— HapyXHEIH THAMETD).

8) Kontpons Meromamu BUK, MITK (MITM) (L) u V3K — 100 % ru6os.

KonTpois MMPOBOJIUTCS 1o BCel JUTAHE THYTO# 4YacTH
Ha 2/3 OKpYXXHOCTH Ti6a, BKII0Yas pacTAHYTYIO U HEHTPAIbHbIC 30HBL.

r) VierpasBykoBoii koHTpons Tonumubel (Y3T) cTeHkH B pacTsHyTOH
U HeATpanbHbIX 30Hax rH60B — 100 %. MisMepeHue TONIUHEI CTCHKH IPOBOAUTCS
HE MeHee YeM B IITH KOHTPOJNBHBIX CEYEHHMSX THYTOM HacTH Kaxzoro ruba:
OIHO KOHTPOILHOE Ce4eHMe — B LEHTpaNbHON 4YacTH rMba M IO 1Ba CEYCHHM:
— B pa3sHble CTOPOHHI OT Hero ¢ mHTepBaioM He Gomee (0,70 + 0,75)Dg— mns
HOpPMAIbHO 3arHyTHIX TH60B U ~ (0,30 + 0,40)D, — AN KPyTO3arHyTHIX THOOB
(D, — HapyXHEIi AUAMETD).

Usmepenne teépaoctd (TB) Ha ruGax u3 crama 15X1IM1® B 06péme 50 %
or obmero kojuuecTBa Ir'mOoB. IInomaaky W3MEpeHHs TBEPAOCTH COBMEILATH
¢ momaakamu nposeaeHus Y3T.

1) Amnamms Mmukpoctpykrypsl (MW) u MukponospexaérHocTd (Myn)
MeTaJlia. 4

AHanu3 IpOBOJMTCA METOJOM PEIUIMK WM HEMOCPEACTBEHHO Ha UUMdax

NEPEHOCHBIM MHKPOCKOIIOM B o0BéMe He MeHee:
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LIS TApompoBOJOB W3  INEPIMTHBIX  CTaled — 10%  ruboB
Ha [ApONpOBOJAX M MapoNepemyCKHBIX Tpybax TypOHH, HO He MEHee ABYX
110 KaXIOMY W3 THIIOpPa3MepOB, OTpaboTaBIIMX Ha3HAYEHHBIH PECypC;

Ul TApompoBOJOB U3 MAPTEHCHTHBIX CTaled — 20% ruboB
Ha TApoNpOBONaX M TapoIepenycKHbX Tpybax TypOWH, HO HEe MeHee TPEX
110 KaXIOMY M3 THIIOpa3MepoB, OTpaboTaBIIMX Ha3HaYeHHBIH pecypc;

I TIApOINEPENyCKHBIX Tpy0 KOTIa W3 MEPIHTHBIX craneii — 5%
OT KOJNMYeCTBA, HO He MeHee ABYX TMOOB KaXIOro HasHadeHus (Tepemycka),
oTpabOTaBILMX Ha3HAUECHHBIN PECYPC;

IS TIapOIepelyCKHBIX Tpy0 KOTJIa U3 MapTEHCHTHBIX craneit — 10%
OT KOJHMHYECTBa, HO HE MeHee TPEX I'MGOB KaKIOro HasHayeHHs (WeEpermycka),
oTpaboTaBIIAX Ha3HAYEHHBIH PECypC.

KOHTpOIIO TIOZIBEPratoTCsi HOBI ¢ MAaKCHMALHON OCTATOYHOH JedopManuei
WIH C MaKCHMAJIbHHIM YPOBHEM HampsDKeHHH IO pe3yibraraM pacuéra Ha
IIPOYHOCTb.

JIns mapornepenycKHBIX TpYOOIpOBOIOB KOTJAa B YHCIIO KOHTPOIHMPYEMBIX
BKJTIOYAIOTCS THOBI C MaKCHMAJbLHOM pacd&THOH TeMIlepaTypod, B TOM YHCIE
MIOCIIEAHUM THb Tiepe]] BIPHICKABAIOLIUM MApOOXIIAHTENIEM.

JInst TapompoOBO/IOB C OTHOIIEHHEM HApyXHOT0 AMamMeTpa K BHyTPEHHEMY He
Gonee 1,3 (D,/Dyy <1,3) B KOHTPONBHYIO Tpynmy IJIi  aHalns3a
MHKPOTIOBPEXEHHOCTH BKIIOYAIOTCST TMOBI C  OBANbHOCTHIO MEHee 2%
(32 MCKITIOYEHHEM TM6OB, U3TOTOBNEHHBIX HArPEBOM TOKAMH BBICOKOH HacTOTHI
C OCeBHIM MOXATHEM MM HMEIOIMX MCXONHYI0 OBAILHOCTh He Gonee 2 %)
1 TH6bI, OBAIBPHOCTH KOTOPHIX yMeHbIIMIach 6onee yeM Ha 40 % 10 CpaBHEHHIO
C HCXOJHBIM 3HAYECHHEM.

Ha mapomnpoBofiax 6OKOB CBEPXKPHTHUECKOTO JaBleHHs (Hanee — CKID)
B KOHTPOJNBHYIO TPYIILY /Ul aHANHM32 MHKPOIOBPEXAEHHOCTH BKIIOYAIOTCA TUObI
¢ MaKCUMabHOM OBaJIBHOCTHIO.

Ot60op ruGOB B KOHTPONBHYIO TIPYNINy JJis aHaIM3a MMKPOCTPYKTYphI

H MHKpOHOBpe)KIIéHHOCTH MeTajula IMpOBOAMUTCS C y‘ICTOM Pe3yJIbTaTOB aHAIH3a
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MHKPOTIOBPEXASHHOCTH MeTallla, IOMyYEeHHBIX TP MPEABITyIIeM o0Cef0BaHUHI
[apoNpoBOAa.

140. KoHTponh LITAMIOBAHHBIX M I[ITaMIIOCBAPHBIX KOJICH IPOBOJMTCA
B 06BEMeE:

a) meromamu BUK, V3K 1 MITK (MI1J) (LX) Merana:

25 % 1rraMroBaHHBIX OTBOJIOB,

25 % IITaMIIOCBapHBIX OTBOJOB, HO HE MEHEE IBYX.

KoHTposb BeAgTcs 1o Beel JIMHE M30THYTOH 4acTH MO BCEMY IEPUMETPY
(OKpYXXHOCTH) CeueHHUs KOJIeHa, TO €CTh BKII0Ias Hapy KHBIH, BHYTPEHHHH 00BOBL
¥ HeliTpabHBIE 30HEI KOJICHA.

6) Merogamu Y3K u MIIK (MIIJ) umu (LIJT) cBapHBIX COEAMHEHHH
(IPOJONIBHBIX) INTAMIIOCBAPHBIX OTBOJOB — Ha 100 % o0OTBOIOB, KOHTPOJIO
nonBépraIOTc;I 06a cBapHBIX 1B B [OMHOM (100 %) 06BéMe;

B) YI5Tpa3ByKoBO# KOHTpOIb TomIuHE! (Y3T) creHkn:

25 % mTaMIOBaHHBIX OTBOJAOB,

100 % mrraMriocBapHBIX OTBOZAOB.

V3MepeHHs TOJIIMHEL CTeHKH IPOBOJST He MeHee YeM B TPEX KOHTPOJIBHEIX
CedeHHAX: B ILEHTpalbHOM (OCh CHMMETPUM B  ILIOCKOCTH KOJIEHa)
¥ TI0 Pa3HBle CTOPOHBI OT HEr0 IPMMEPHO TIOCPEIUHE MEXIY [EHTPAJILHOH YaCTHIO
4 KOHIIOM KOJIeHAa. B KaXXIOM KOHTPOJBHOM CEYCHHM MITAMIIOBAHHOIO KOJICHA
M3MepeHHs TpPOBOIAT B UETHIPEX TOUKAX: HapyKHBI, BHYTPEHHHI 00BOJBI
U HEUTpaIbHEIE 30HBIL.

B INTAMIOCBAPHBIX KOJIEHAaX KOHTPOIb TONIIMHBI CTEHKH B 30HAX
IPOJOJIBHBIX CBapHBIX COEMMHEHNUH BBITIONHAIOT 110 00e CTOPOHHI OT 1IBa, OITOMY
B Ka)KZIOM KOHTPOJIEHOM CeueHHH OyaeT MO [IECTh TOYEK U3MEPEHUA.

B) Apbamms  Mukpoctpykrypsr (MH) H MHKPOIIOBPEXIEHHOCTH
(Mgp) Meranna:

B 30HAX CBApHBIX COEJAWHEHWH INTaMIIOCBapHBIX OTBOJIOB HE MCHEC YEM

Ha 50 % (HO He MeHee TPEX KOJIEH) KaXHOro W3 THIIOPasMEpOB. Ha xaxzaom




96

06CIIeJOBAHHOM KOJICHE aHaJM3 IMPOBOAUTCS B IIEHTPAIbHOM YaCTH Ha ABYX
numEgax: mo OAHOMY Ha KaXJ10€ CBapHOE COSTMHEHHUE;

MeTaJlT IITaMIOBAaHHBIX KOJEH — OXHO M3 KOJIEH KaXJ0ro THIOpa3Mepa:
B ILEHTpaIbHOM YaCTH KoOJE€Ha Ha [BYX J[AHaMeTPAIbHO IPOTHBOIIOJIOXKHALIX
mKdax — Ha BHyTPEHHEM M HapyXHOM 00Bojax (He3aBACHMO OT MapKH CTal
HU3TOTOBIICHHS ).

OT1BO/BI U3 CTAIM MAPTEHCUTHOIO Kilacca B IITaMIIOCBAPHOM MCITOJIHCHUH —
HE IPUMECHSIOTCS.

141. KOHTpONB CBapHEIX COEMHEHHIA TIPOBOJUTCS CIIEAYIOMIMM 06pa3oM:

a) KouTpons cBapHmx coemuHenuii merogamu BHK, V3K, MIIK (MIL)
(I12) u Y3T crane#t nepIuTHOro Kiacca:

1) Jlns cBapHBIX coefMHEHMH THIA 1:

10 % cBapHBIX IIBOB IIPH TeMIepaType KcIuTyaTamuy a0 510 °C;

20 % cBapHLIX IIBOB IPH TeMIiepaType dkciuryaraiuu 510 °C u Bbiime.

2) Jlnsi cBapHBIX COeMHEHUH THHA 2:

50 % cBapHBIX [IBOB IPH TeMIepaType 3KCILTyaTammn 10 510 °C;

100 % cBapHBIX IIBOB NpH TeMIepaType 3KcIuryartanyy 510 °C u paie.

KoHTpouns cBapHEIX coequnenuii Metonamu BUK, Y3K, MITK (MILL) (L),
V3T u TB craneit MapTeHCHTHOTO Kj1acca:

IJIs CBApHBIX coexuHeHu# tuma 1 — 50 %;

IVl CBApHBIX COEJUHEHH THIA 2 H Pa3sHOPOJHBIX CBAPHBIX COeIMHEHUH
He3aBHCHMO OT Tumna — 100 Y.

TonmMeHa CTEHKM CTHIKOBBIX CBAapHBIX COCIMHEHMH  H3MeEpseTcs
TI0 OCHOBHOMY METAJLTy B IPUIIOBHOM 30HE (B MPOTOYKE) C KaX/0H CTOPOHBI I1IBa
B YETHIPEX TOYKAX PABHOMEPHO 10 OKPYXKHOCTH TPYOBL.

Tonumea CTeHKH IITYIEPHBIX CBAPHBIX COSTUHEHUH U3MEPAETCS B YETBIPEX
TOYKax 10 MEpHMETpy WITylepa ¥ B ISTH TOYKAaX OCHOBHOH TpPYOBI, 4eThipe
13 KOTOPBIX PAaBHOMEPHO PacHOJIOKEHEI BIOJb IBa IPUBApKH IITYLEpa, a OJHA — B

TOYKE TPYOBI Ha IIEpeCeYeHHH ¢ IPOAODKEHHEM OCH IITyLEepa.
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B 49uHCIO KOHTPONHpPYEMBIX CJIEAyeT BKJIIOYaTh CBapHbIE COeAUHEHHUS
3a BIPHICKMBAIOIMIAMH TIapOOXJIAAUTENIMA O TNepBoro Imba u Omixaiiime
K pacXOAOMEPHEIM MmaibaM Ha FOPH30HTAIBHBIX y4acTKaxX MaporpoBOAa.

Ilpy BBISBIEHHH HENOIYCTUMBIX Je(PEKTOB B CBAapHBIX COEAMHEHHUAX
KOHTPOJIb COeIMHEHHM AaHHOTO THUMA yBenuuuBaercs 10 100 %.

6) KoHTponp TBEPHOCTH CBAapHBEIX COEAMHEHHMH D3IEMEHTOB W3 CTalH
15X1M1® mexay coboit u Tpy6 w3 cramu 15XIMI1® ¢ nuteiMH AeTaBIMH
n3 cramd 15XIMI®JI no OCHOBHOMYy MeTajUly M METAULy IIBa IIPOBOAUTCS
B 06B&Me 100 %.

O6BeM KOHTpPOJISA MPOBOAMMOTO B COOTBETCTBUM C MOAITYHKTaMH «a» U «6»
nyHkTa 141 ®HII mocne BeIpabOTKH Ha3sHaUYE€HHOTO pecypca MaponpoBO/ia MOXKET
OBITh YMEHBIIEH [0 peIIeHHI0 JKCIEPTHOH OpraHW3allH, COIIACOBaHHOMY
C 3KCILTyaTHpYIOle#t opraHu3aliel , ecii IOJNHBIH 00heM 3TOro KOHTpOJIS ObLI
BBITNIOJTHEH HE paHee 4eM 3a 15 Teicaq Illacon J0 TpoBeJeHUs 00cIenoBaHus nocie
HCcYeplaHus Ha3HA4E€HHOI0 pecypca.

B) AHamm3 MHKpocTpykTyphl (MHW) ©u  MHKpPONOBPEKIEHHOCTH
(Mgn) MeTaiia 30H CBapHBIX COEOWHEHHH 3JIEMEHTOB NapOIpPOBOIOB U3 CTAIH
HEPIUTHBIX MapOK:

Ui cBapHbiXx coeguHenmid TMma 1| — 10%, HO He MeHee HOBYX
Ha KaXJplii Iepemyck KOTIa WIM TypOMHBI M He MeHee TpEX Ha KaXAbId
I1apOIIPOBOJ;

JUIsl CBapHBIX coeAuHeHuit Thna 2 — 30 %; mpu KOIWYeCTBE COEAMHEHHH
MeHee TPEX Ha neperycke WKk Ha napomposoze — 100 %.

r) AHasn3 MuKpocTpyKTypsl (M) 1 MukponoBpexa&HHocTH (My) MeTaiia
30H CBapHBIX COEIMHEHMI DJIEMEHTOB MapONpPOBOAOB M3 MAapTEHCUTHEIX MAapokK
CTaJIn:

IUIs CBapHbIX coexuHeHuWd Thma 1 — 20%, HO He MeHee TpPEX
Ha Kaxnablfi mepemyck (koTina WM TypOMHBI) M He MeHee INATH Ha KaKJbId

IIapOIIPOBOI;
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IS CBapHBIX COEMUHEHHI THMa 2 M Pa3HOPOAHBIX CBAapPHBIX COCAMHEHHH
He3aBUCHMO oT Tuna — 100 %.

n) KoHTposb cliexyeT BHIMONHATH Ui Haubojee HanpsHKEHHEIX CTHIKOB H
HauboJiee HANpsHKEHHBIX TOYEK B HMX CEYEHHM IO pe3yNbTaTaM IIOBEPOYHOIO
pacuéTa MapoImpoBoJa OT COBMECTHOTO HeCTBHS BCceX HArpyarmommx (akTopos
(TIPTIC). Ilpu OTCYTCTBUH YKa3aHHOTO pacuéra KOHTpPOJb MHKPOCTPYKTYPHI H
MHKPOIIOBPEXAEHHOCTH BHINIOJHAIOT B YETHIPEX TOYKAX CEYEHMS, PaBHOMEPHO
PacIiOIOKEHHBIX II0 TMEePUMETPY; AN INTYNEPHBIX COCOWHEHHH CO CTOPOHEI
KOJIJIEKTOpa M CO CTOPOHEHI INTYyIEpa.

142. TpeGoBanms k MerogaM M O0OBEMaM KOHTPOJS JHMTBIX ;[eTaJieifI
u3noxeHsl B myHkTe 134 ®HII. KoHTpons KOBaHBIX M IITaMIIOBaHHBIX JAETale
ClemyeT BBINONHATH TEMH )€ METOAaMH M B TeX JK€ 30HaX,
YTO M aHAJOTWYHBEIX JIMTEIX JeTalieif, HO B YMEHBIIEHHOM B JiBa pa3a o6néMe
(3a HCKIHOYEHHEM INTAMIIOBAaHHBIX KOJIEH, 00BEM KOHTpOJSA KOTOPBIX IPUBEIEH
B myHKTe 140 ®OHII).

143. HccnenoBaHue cocTaBa, CTPYKTYPhl H CBOMCTB METajlla Ha BhIpE3Kax
IIPOBOJUTCS CENYIONMM 06pa3oM:

a) HccnemoBanms coctaBa (XMMHYEeCKOro, (a30BOro), MEXaHHYECKHX
CBOMCTB M CTPYKTYPEI OCHOBHOTO METAJIa U CBapHOTO COoelMHEeHHs Ha obpa3uax
BBIPE30K M3 ITapONPOBOA SABJISAIOTCH 0043aTEbHBIMY B CIEAYIOLINX CIyYasX:

1) mpu o6HapyXeHHM B Hpoliecce KOHTpOJIA (WM IpeAleCTBYIOLIECH
OKCILTyaTalldd) HEAOMYCTHMBIX JAe(eKTOB WM OTKJIOHCHHH, B TOM 4YHUCIIE
HeJIOIyCTUMOI'0 YPOBHS OCTaTOYHOH AedopMallnH;

2) mpH BHEIABICHHM HEPEKOMEHAOBAHHOM MHUKPOCTPYKTYpPHI MeTaia rHO0B
WM CBAapHBIX COEJAMHEHHWH MPH Hepa3pyllaiolieM KOHTpoje (METOIOM PpeIlHK,
NEPEHOCHBIM MHKPOCKOIIOM);

3) mpu BhIABIEHHOM (MO pe3ynbTaTaM HepaspylIaloero KOHTPOJIA)
B OCHOBHOM MeTaJlie MJIH (1) CBApHBIX COEIMHEHUIX MUKPOIIOBPEXAEHHOCTH BEIIIIE
OOMyCTHMOTo Oajma corjiacHo TpeOOBaHMAM TMOANYHKTAa «e» IIyHKTa 153

H TIOAITYHKTOB «0», «B», «r» mmyHkTa 157 OHII;
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4) Ipu HapyIICHHH PEXUMOB KCILTyaTalllH, B pe3yJIbTaTe 9ero BO3MOKHEIL
HeJOIyCTHMEIE M3MEHEHUs B CTPYKTYpe M CBOMCTBAaX MeETajlla, WIH IOABICHHE
HEJOIYCTHMBIX Ae(EKTOB;

5) npy TpeTheM IO CUETy NPOJICHWH CpOKa CIy)Obl aponpoBOAa MOCIe
oTpaGOTKM MM JONOJNHHTENEHO HA3HAYEHHOTO pecypca, W mocie HapaboTKu
400 TeICSY uacoB M Ooyee, ecinu MCCIEIOBaHMA Ha BBIPE3KaX paHEe
He MPOBOAWIHCh.

JIng TMapoIpOBOAOB U3 CTATM MAapTEHCUTHOIO Kjacca — TIpH NEpBHIHOM
TIPOJJIEHHH pecypca.

Beipeska M3 MapolpoBofia C MOCIEAYIOMMM MHCCIIEN0BAHHEM COCTOAHKA
MeTaJlIa TAKKe JOIDKHA IIPOBOJUTECA B CITydae, eCIlH 5TO IPH3HAHO HEOOXOTUMBIM
opraHu3anuei, BBIMTOJIHAIOMIEH IIPOAJIEHHE pecypca IIapoIpOBOAA
B pamkax OI1b.

6) cledyeT BBIpE3aTh Y4YacTOK IapOTpPOBOZA, COACPKAIIHi (G parMeHTsI
npsiMoii TpyGE! U ruba, BKIOYas HX CBapHOE COeIUHEHHe. BripesaeMas KaTylika
JOIDKHA GHITH IIpEBAPUTENHHO 3aMapKHPOBaHA TaKAM 0OpasoM, gTOOB NpH
nocienyloneii MexaHu4eckoli 00paboTke ObUTa BO3MOXHOCTB AAeHTH(QUKAIA
MeTajlia psMoii TpyOs! 1 ruba.

B) IIPH ONpE/IeTIEHAN MECTa BHIPE3KH JOIDKHEI ObITh OJHOBPEMEHHO Y4TCHEI
crnepytomye GpaKkTophl:

BHIpe3Ka JOJDKHA HAaXOJMTECA HA HAYaIbHOM IO XOMy Imapa ydacTke
[IapoIpOBOAa;

eciM B COCTaBe IapONpPOBOZAa IIPHUCYTCTBYIOT 3JIE€MEHTHI C Pa3jIniHbIMH
CPOKaMM OSKCIUTyaTalldd, BHIPE3Ky IIPOBOJAT M3 Y4YacTKa C MaKCHMAaJIbHOM
HapaboTKOH;

16, 9acTh KOTOPOTO BXOJWUT B COCTAaB BHIPE3aHHOW NPOOSI, NODKEH HMETh
MaKCHMAIBHYIO OCTaTO4YHYIO Aedopmaruio uiu (1) MUHUMAJIBHYIO 11O CPaBHEHHIO

¢ ApyrMMH Tu0aMH TONIMHY CTCHKH, HWmd (u) MaKCHMAalbHbIH  Gami

MPIKpOl'IOBpe)KJ_[éHHOCTH MeTajuia.
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Cnefyer I ONpeneNeHHs MECTa BBIPE3KH BBIOIHATDH IpeABapUTENbHbIHA
TIOBEPOUHEIH pacuéT Ha MPOYHOCTH OT ASHCTBHUS BCEX HArpyXaroIHX (axTopoB H
yuMTEIBaTh (aKTHYECKHE [aHHBIE MO Pe3yNbTaraM KOHTpOINs, B TOM HHCIE
MHKpPOMOBPEXAEHHOCTH METallNA.

r) B TEXHHYECKH OOOCHOBAHHBIX CJIyJasX CNeJyeT B BhIPE3aeMbId I
MCCIIEIOBaHMHM Y4acTOK MapoIpoBOJa BKIIIOYATh TAlOKEe THYTYIO 4acTh ruba. Ilpu
3TOM BHIOOp y4acTKa aponpoBOJa s BEIPE3KH H IOCIETYIOIIEr0 HCCICIOBAaHAA
MeTa/la CIEAyeT OOOCHOBBIBATH Pe3yNbTaTaMH IOBEPOYHOro pacuéra Ha
IPOYHOCTH IAPONPOBOJHOM CHCTEMBI OT COBMECTHOIO NEeHCTBUSA  BCEX
HarpyXarommux (HaxTopos.

I) BBIPE3Ky IpoOBI (KaTyLIKH) M3 IapONpOBOAA Pa3pellacTCs BLINONHATR
OTHEBEIM CIIOCOBOM C MOCIEAYIOUIMM yAAICHAEM MEXaHHIECKAM CIOcOGOM ClIost
MeTaJUIa OT KPOMKH pe3a mupuHo# He MeHee 30 MM. JiuHa BEIpe3aHHOM KaTyILKK
NnoJDKHA coctaBiaTh He MeHee 500 MMm. CpapHO# LIOB JOJDKEH PacIoaraThCs
I10 OEHTPY BHIPE3KH.

e) BHIpe3acMble M3 TPYOHOM 3aroToBKHM OOpasubl UL MEXaHHIECKAX
M yJapHBIX HCIBITaHWH ClIeXyeT pasMmellarh IO MEPHMETPY 3aroTOBKH,
TO €cTh B OKpYXHOM (TomepeyHoM) HampaslneHud. OOpasipl Ha JUIATENHHYIO
TIPOYHOCTE, @ TAkKe AN MCHBITAHHH CBapHBIX COeIMHEHHH, PacmoJaraloT BAOJb
OCH TPYOHOI 3aroTOBKH.

Merasmnorpadgudeckuii aHaIH3 W HCCIENOBAHHS MUKPONOBPEXAEHHOCTH
METaJLIa BEIIONHSAIOTCS MO BCEH TONIIMHE CTEHKHA TPYOBL.

) Ha MeTayle BHIpe3KH K3 I1apONpOBOJia MPOBOJATCA CIENYIOLIHC
HCCIIeIOBaHHA:

OIIPEIENAI0T XUMHUYECKHH COCTaB MeTaJl1a (OCHOBHOTO ¥ CBAPHOTO IIBA);

ONpPEHEIAIOT COAEPKAHHE JIETHPYIOIUX 3JI€EMEHTOB B KapOumax ¥ TpH
HEO0OXOIMMOCTH — THIIEI Kap6uioB (KapOu/Hbiil ¥ $ha3oBEIH aHAIU3bI);

ONpeNeNAOT TBEPAOCTH MeTalla MO  TOJNMMHE  CTCHKH TPyOBI
H 10 TIOTIEPEYHOMY CEUEHHIO CBAPHOTO COSJMHEHHs, BKIIOYas OCHOBHOH METajll,

30HY TEPMHUYCCKOIrO BIIUSHHUA H METaJll IIBa,
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IIPOBOAAT WCIBITAHWA Ha PACTSHKEHHE IO ONpPENeNeHMI0 MEXaHUIeCKUX
CBOMCTB MeTaJllla IpK KOMHATHOMH U pabodell TeMnepatypax ¥ yapHble HCIIbITAHAS
ro onpeaenenuto ynapHoi Baskoctn KCU u KCV npu koMHaTHO# TeMnepaType 1
KCU — npu paboueii TeMneparype;

WcObiTaHuss oOpasuoB THma «MeHaxe» W3 CBapHOrO COCJAUHEHHS
Ha cTaTWdecKuil W3ru6 C ompelelieHUeM YJENbHOM 3HEprMH Ha 3apOXICHHE
TpemuHb (A3) 1 Ha eé pazBuTHe (Ap) — baKyIbTaTHBHO;

ACCIENOBaHUA  MHKPOCTPYKTYpsl ~ MeTaia  (BKIOYas  CTeNeHb
ceponaM3alMy NEPIUTa) O TONIIMHE CTCHKH TPYOBl M CBAPHOTO COEIMHEHHS
I10 €70 MOIIEPEYHOMY CEUEHHIO;

aHaJIH3 MEKPOIIOBPEXAEHHOCTH (TIOPaMU IOJI3Y4ECTH) METAILIA 110 TOIIMHE
CTEHKH TPYOBI,

aHAJIM3 MHEKPOIIOBPEXAEHHOCTH CBAPHOTO COSANHEHUS TI0 €r0 MONEPEeTHOMY
CEUEHHUIO;

JIATENIbHEIE UCIILITAHMS 110 ONpPEIEICHHIO XKapoIpO4HBIX CBOMCTB MeTalla
1 IIpH HEOOXOIMMOCTH CBAPHOTO COEAUHEHHMS.

IMonublt O06BEM HCIBITAHHS 1O ONpEACICHMIO KPAaTKOBPEMEHHBIX
MEXaHHYECKHX CBOWCTB M JJIMTENBHON TMPOYHOCTH INPOBOMAT Ha TPEX MapTHAX
06pa3IoB, COOTBETCTBYIOIMX MeTallTy rHba, MeTalTy TIPSIMOi TPYObl M CBapHOMY
coenuuenuo. IIpH 5TOM B MOCTeAHEM Cilydae pabodas 4aCTh pasphIBHEIX 00paslioB
¥ 06pa3lIoB Ha JATHTENBLHYIO MPOYHOCTH PEACTABISET C0O0# CBApHOE COETUHEHHE,
BKJIIOYAS MeETaJl [IBa, 30HEl TEPMHUUYECKOTO BIMSHHS M OCHOBHOW MeTalll
JlomyckaeTcsi MO pEIIEHWIO CHENMATM3HPOBAHHOM SKCIEePTHOH OpraHM3alyiu
IIPOBOJMTH HCIIBITAHUA B COKPAIIEHHOM 00BEMe.

Vnapusle o6pasipl THna «Menaxe» u «Illapmm» U3 CBapHOTO COEAMHEHAA
(IS MCHBITAaHMI Ha yAAapHYIO BA3KOCTb M CTATHYECKMH W3rM0) M3TOTABIMBAIOT
B JIBYX BapHMaHTax: HaJ[pe3 paclojiaraeTcs B METAILIE IBa U B 30HE CIUIABJICHHS.

Ilpy WCOBITAaHWAX Ha PpAacTHKEHHE OCHOBHOTO MeETajlla OMNPEACIIoT

KOMIUIEKC MEXAaHHYECKHMX CBOMCTB, BKJIXOYass IPOYHOCTHBIC XapaKTCPHCTHKH —

BPEMEHHOE CONPOTHBIIEHHE Pa3phIBy Op (IIpeJiel NPOYHOCTH) ¥ YCIOBHBIA Tpeien




102

TEKYy4EeCTH Ogp H MIACTHYECKHE XapaKTEPUCTHUKUA — OTHOCHTEIIBHOC YAJIAHEHUE

8 noTHOCHTENBHOE CyxXeHHe 1. IIpy KpaTKOBPEMEHHBIX HCIIBITAHWAX CBapHOIo
COENUHEHHS  ONpENeNdIOT BPEMEHHOE  CONPOTHBIEHHE  pa3phlBy  Op
1 OTHOCHTEIBHOE CY)XEeHHE 1.

3) KpaTKOBPEMEHHBIE MEXaHW4YECKHe CBOMCTBA MeTajlla IPH KOMHATHOH
U paboueii TeMmepaTypax ONpPEIE/IAIOTCSA MCIBITaHHEM HE MEHEE IBYX o6pa3nos
Ha pa3pelB U He MeHee TpEX — Ha YNapHYIO BA3KOCTb JJIA KaXIOro 3HaYCHHS
TeMIIepaTyphl.

JinTeNbHBIE JKApOIIPOYHBIE HCIBITAHHA C ONPENENICHHEM XapaKTEPHUCTHK
JUIATENBHOM IPOYHOCTH MPOBOJAT He MeHee YeM Ha BOCbMH o0pa3nax;

M) MCCIE0BaHHS MHKPOCTPYKTYPHl M MHKPOIOBPEXIEHHOCTH MeETallIa
IPOBOIATCA Ha 06pastax M3 BHIPE3KH IO BCel TONIIMHE CTEHKU TPYOBI. AHAmW3
MHKPOCTPYKTYPhl M MHKPONOBPEXIEHHOCTH OCHOBHOTO MeETajlla M CBAapHBIX
COeIWHEHU} BBIMONHAETCS METOJaMH ONTHUYECKOM MMKDOCKONUH, a TaKxke
¢baKyNbTaTHBHO NPEUU3HOHHBIM ONpEJIe/ieHHeM IUIOTHOCTH Jjii OCHOBHOIO
METalIa;

K) IIpY MCCIEIOBaHWM METallla BHIPE3KH THYTOTO y4acTKa KOJI€HA JMaHHAsd
BEIpe3Ka IIPOBOJATCS M3 LieHTpanbHol JacTh ruba. B sToM ciydae obpasib! s
MCCIe/IOBaHuM KaK TIOTepeyHEIe, TaK U MPOJIOIbHbIE, BHIPe3aloT U3 MOJOBAHEI ruba,
COOTBETCTBYIOIEH €ro HapyXHOMy O00BOMy, BKIIOYAlOIed IOJHOCTBIO
PACTAHYTYIO 30HY U 9acTHYHO (< 50 %) 1Be HEUTPATbHBIC 30HBL.

144. PeBu3nio ONMOPHO-TIOABECHOM CHCTEMBI  IapoOIIpOBOJA  IJIA
NOCIEAYIOIIEr0 IOBEPOYHOTO pacyéra Ha MPOYHOCTP M CaMOKOMIICHCAIHIO
(OT COBMECTHOTO HeiCTBHS BCEX HarpyXamommx (akTopoB) BBINONHAIOT
clieayIomumM obpaszom:

a) AHaIM3 TNPOEKTHOH, MOHT@XHO-CAATOYHOH M IKCILTyaTalMOHHOH
TEXHHUYECKON NOKyMEHTALIUH!

NpoeKTHEle ¥ (aKTHYecKHe IapaMeTpsl Tmapa (ecid OTBETBICHHA
[IapONpOBO/a, CBA3aHHBIE C HAM B OJIHY PacyéTHYIO CHCTEMY, M CaM MaponpoBOA

SKCIUTYaTHPYIOTCS TIPH Pa3iM4YHBIX TTapaMeTpax CPeABl, MM BpeMs SKCITyaTaluu
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npu paboumx mapamerpax I Pa3slHYHBIX OTBETBIIEHUWH OTIMYAETCS — CBEICHHUS
110 KaXKIOMY TAKOMY OTBETBIEHHUIO B OTACILHOCTH);

roJl BBOJA IapOIPOBOAOB B SKCIUTyaTallHiO, NaHHbIE IO JJIHTEIBHOCTH
SKCIUTyaTanuu (HapaboTKe) MapornpoBOAOB H UX OTBETBIEHHI;

aKCOHOMETpHYECKasi CXeMa MaponpoBOOB C YKasaHMEM MapoK CTald
¥ THIIOpa3MepOB OCHOBHOM TPAcCH M OTBETBJICHUH C MPUBA3KOH apMaTypsl, OIOp
¥ [OABECOK (C YKa3saHHEM IPOEKTHBIX HOMEPOB), yKasaTeleH TeMIepaTypHBIX
nepeMeliieH i (C yKa3aHHeM [POEKTHEIX HOMEPOB) M CBAPHBIX COSIMHCHHUH;

MAacCOBBIE XapaKTEepHCTUKH YCTAHOBJICHHOM apMaTypBl;

IPOEKTHEIE M  OKCILTyaTallMOHHbIE  JaHHBIE MO  TEMIEPAaTypHBIM
TIepeMeIIECHIAM IapOIIPOBOZIOB B MECTaX YCTAHOBKY HHAUKATOPOB TEMIIEPATYPHbIX
repeMelIeHui (o ocsM KOOpAMHAT, TIPUHATHIM
B aKCOHOMETPHYECKOM IPOEKUMH IIapoIpOBOJIOB), a Takke B MeCTax
IPHCOEAUHEHNs K 000pyJOBaHHIO;

IpOEKTHBIE ¥ (aKTHUECKHe JAHHBIE MO NPYXAHHBIM ONOpaM H IOABECKaM,
COPTAMEHT YCTaHOBJEHHBIX NpPYXKHH, HX BBICOTHI (B pabodeM M XOIOIHOM
COCTOSIHUH);

3KCILTyaTal[MOHHbIE GOPMYIISAPEI I10 Harpy3Kam;

THO TEIUIOBOM W30IALMH, €& IOroHHas Macca, TpaHHIBl Yy4YacTKOB
C pa3M4YHO MOTOHHOH Maccoi TETJIOBOI H30JIALHM;

BEIMUMHBI ¥ MECTa BBINOJHEHHS MOHT2XHBIX PacTsHKEK B COOTBETCTBHUH
C aKTaM¥ O BHINOJHEHHM MOHTAXHBIX pacTsHKeK U3 NacnopTa maponpoBoAa;

BO3MOXKHBIE COYETaHHS TEIJIOBEIX pPEXHUMOB paboTHl IapompoBOJOB
H MX OTBETBIICHUH;

JaHHEE 00 MMEBIIMXCA B Ipolecce SKCIUTyaTalliM MOBPEXACHUAX
3JIEMEHTOB [1apONPOBOJIOB.

6) OcmoTp Tpaccel TpyGompoBoja B pabo4eM H XOJOZHOM COCTOSHMAX
u pesusuto OIIC:

BH3yaJbHas NpOBEpKa OTCYTCTBHS 3alleMIICHHH NAapoNmpoBOJOB B paboueM

B XOJIOJHOM COCTOSHHUAX,
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BH3YaIBHEIN OCMOTP U OLIEHKa PabOTOCTIOCOOHOCTH /IEMEHTOB OI1C;

M3MEPEHHE YKJIOHOB NOPU30HTANBHBIX y4aCTKOB TPacc;

COCTABIIEHHE BEOMOCTH Je(DEKTOB, B KOTOPOH YKa3bIBAIOTCS HEOOXOAMMBIE
MEpONPUATHsL 10 YCTPAaHEHHIO Ie(peKTOB M CPOKHM BBHINOJHEHMA STHX pabor,
a TaKXKe OTBETCTBEHHBIC 32 X BLITIOTHEHHE.

B) [IIpoBepky COOTBETCTBHS (PAKTHYECKOTO  MCHONHEHHS  TPacChl
naponposoaoB # OIIC NpoeKTHHIM JaHHBIM:

u3MepeHre (aKTHIeCKHX JHMHEHHBIX pa3sMepoB Tpacc IapoIpoOBO/IOB
C YTOYHEHHEM PACIIOJIOXKEHH)s OTBETRICHHH, CBADHBIX COS/IMHEHHH (Ha OCHOBaHMH
IIPOEKTHBIX JAaHHEIX), OLIOP, IOJIBECOK, apMaTypPsl M HHAWKATOPOB TEMIIEPATYPHBIX
nepeMellieHHii, NPOBEpKa COOTBETCTBUs THUIIOB ONOD H TOABECOK IMPOCKTY,
IIpOBepKa LIEJOCTHOCTH M PaboOTOCTIOCOOHOCTH SNEMEHTOB OIIC u UHAWMKATOPOB
TEMIIEPATYPHBIX IIEPEMCILCHHIA;

H3MEpEHHe TI'€OMETPUYECKHX XapaKTEPUCTUK YCTAHOBJICHHBIX NpPYXKHH:
onpeeNieHHe KOJNMYECTBA BHTKOB, AHAMETPOB IPYTKOB M JHaMETPOB HaBHBKH
NpYyXHH, 4 TaKXe BBICOTH NpPYXHH B pabo4eM COCTOSHMH MapOINpOBOAOB;
JOTIOJTHUTEIIHHO H3MEPSIOTCH JJIMHEI TAT MPYXMHHBIX MOABECOK M MX OTKIIOHCHHS
OT BepTHKAJIM; BHIIONHAETCS HACHTUGMKALMSA IPYXKHAH;

M3MepEeHHe TEMIIEPaTYPHBIX IepeMEICHUH MpH Mepexo/ie MaponpoBOAOB
M3 TOPAYEro B XONOJHOE COCTOSHHUE.

r) Comnocrasiende W aHamu3 (GaKTUYECKUX M MPOCKTHBIX [AaHHBIX
napomnposozos u OIIC:

JOKYMEHTHPYIOTCA BCe OTMEYEHHBIE TpH O00CIeJIOBAHHH OTKIOHEHHA
OT IIPOEKTA,

pa3pabaThiBaloTCs pacdéTHbIE MOJENM BBUIBICHHBIX MNP BHU3yalbHOM
0CMOTpe JaCTHYHEIX MIIH NONHBIX 3amieMyenui naponposozos u OIIC;

YTOUHSIOTCS IPUMEHUTENEHO K KOHKDETHOMY IMapOIIPOBONY PacuETHbIE
MOJENH CBapHBIX COEJMHEHHMH (HA OCHOBAHMM JAHHBIX OKCILTyaTHPYIOIICH

OpraHM3alyH).
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HﬁpOIlpOBO].lbl rops4ero npoMmneperpesa, H3iroToBJCHHbIC

n3 neHTpobexxnonutoix (I[BJI) Tpyo

145. TpeGoBaHus K MeToaM H OO0b&EMaM HepaspyLIAIOLIEr0 KOHTPOJIA MpH

TEXHUYECKOM  JHArHOCTUPpOBAaHHH  IMapOIIPpOBOAOB

rops4ero IpOMIIEpErpeBa,

W3TOTOBIICHHEBIX M3 HeHTpobexHomuThX (LIBJI) Tpy6 THmOpasMepom & 630x25 Mm,

@630x28 MM 1 920x32 MM u3 crand Mapku 15X1M1®, sKcILTyaTHpYIOUMXCA IpH

Temmepartype napa 540-545 °C u nasnennu 2,5-4,0 MI1a, uznoxers! B Tabmune VIILS.

JI0OM) Ha IapOIPOBOJ,

Tab6muna VIII.8
O6next Mertoa KoHTpOIH 0O0néM KoHTpOIH
KOHTPOJSA A P Ilpameuanne
Tpy6onpo- |POIIC TpyGonpoeoanas  |Ocmotp TpyGonporona 1 OIIC npoBoaHTSs B ropAdem
BOX cucrema ¥ OIIC M XOJIONHOM COCTOSIHHAX
[Ipameie H3mepenue ocraTOuHOM 100% TpH JOCTIDKEHMHM OCTaTO4YHOM JeopMaliH, paBHOM
Tpy6EI JTedopmarm MOJIOBHHE JONYCTHMOTO 3HAUEHHA, HM3MEpPEHMI €&
npoBoAsTcA Kaxasie 25000 1
Mertawtorpaguaeckuii He MeHee 1 TpyOn! Ha|Meramorpahdeckuif  aHann3 NPOBOAMICH  Ha
ananms (MH) ¢ onenkoit aponpoBOJ oTOGpaHHBIX INpoGkax WiM Ha BhIpe3Ke. BhHIpe3Ky
CBOMCTB METAJLIA U MHKPO- ClielyeT COBMEMIATE CO CBAPHBIM COCHHHEHHEM
MOBPEXAAeMOCTH Ha
Bripeske (UB)
CaapHble BUK, V3K, MIIK (MIID)|100% -
cThikoBhie  |HH LT
COCIMHEHHA
V3T 100% TomuuHa CTEHKM KOHTPOMMPYETCA ONUH pa3 B 30HE
CBapHOrO COEJMHEHHUA (MECTO pacToYKd TOX
MOOKIaAHOE KOJIBIO)
TB 100% Hsmepserca  TBEpAOCT  MeTaia MIBA M
NPHMBIKAIOMIEr0 OCHOBHOIO METALIA.
KOHTpO/mO MoJyIeXkaT B TOM YHCIIE 3aBOJICKHE CTHIKH,
a TaKKe CTHIKH C PEMOHTHBIMH MOJBapKaMH
Meramiorpadaaeckuit He MeHee  10%|KoxTpomo noasepraloTcs CTBIKH:
anamms (MH) ¢ nomompio  [(065M  KOHTpOJISA|- ¢ pasynpoYHEHHBIM METAUIOM LIBa (TBEPAOCTH LIBA
perwmk 3TB cBapHOro MOJKET YTOUHATLCS) |HIDKE TBEPAOCTH OCHOBHOIO METAIIa);
COeIUHEHUA - C IOABAPKOH;
-  pasHOTOJIUMHHLIX  3JeMeHTOB  (TpyGa -
LITaMIOCBapHOE KOJIEHO)
Hccnenoranse cTpykTypsl |OmHO cBapHOe |BEIpe3Ky clieyeT COBMEHIATh ¢ OCHOBHBIM METAJIOM
¥ CBOMCTB MeTallla Ha COeIMHEHHE (c|tpy6s. BMeCTO BBIpE3KH CBapHOrO COSTHHEHHA
Bripeske (UB) OCHOBHEIM  MeTaJl-|(KaTyIIKH) JOMyCKAeTCsl BEIPE3Ka NPOGKH HaMETPOM

He MeHee 120 MM ¢ mocneayromeli BBapKO# TiyXoro
mITynepa.

IIpu BbIpeske NMPOOKH W3 HHXKHErO NONYNEPHMETPa
TpyOBl mTYnep (3arjymalomuif) ycTaHaBIHBACTCH
JOHBINIKOM BHYTph. BBapka mITynepa JODKHA
BBIIOJIHATBCA C TIOJHBIM NPOIUIABIICHMEM CTEHKH
mrTynepa
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146. UccnenoBaHue cOCTaBa, CTPYKTYPHl M CBOMCTB MeTajlla Ha BBIpe3Kax
BBIIIOJIHAETCA ClIeAYIOIMM 00pa3oM:

a) Beipesky MpoGEl OCHOBHOTO MeTalla B BHAE KATyIIKM HIH NPOOKH
COBMEIIAIOT C BHIPE3KOH CBAPHONO CTBIKAa WM OTOGOpOM OPOOKH CBapHOIro
COEIUHCHUS:

KAaTyIIKa BEIPE3a€TCs W3 [apompoBoja C TMOMOINBIO Ta30BOH Pe3KH:
Alle THIIEHO-KHCIIOPO/HOM HITH CMECH JIF06Oro ropiodero rasa ¢ kucnopogom. [iiHa
BEIpE3aeMOro  TpyOHOro aneMenTa (Bkmodaomero jse LIbJI TpyOBI)
C KOJBLIEBHIM CBapHBIM IBOM TIOCEpEUHE HODKHA COCTARIATE He MeHee 650 MM;

mpobka U3 AeHCTBYIOLIEro NaponpoBo/ia BEIPE3aeTC TONBKO MEXaHUYECKUM
criocob6oM: (pesepoBanreM, BricBepiuBaHHeM. OHa JOKHA OBITH AHAMETPOM HE
MeHee 120 MM ¢ Tociledyiolmed —MpPHBApKOd  IIyxoro  ITynepa
B CBapHOE COEIMHEHHE MapompoBoja. TexXHoJorus NMpPHUBApKH ITYyXOro MITyLEpa
(DN >100) B oOTBepcTHe, NOJyYEeHHOE IIPH BHIpE3Ke NpPOOKM B CBapHOM
CoeJHHEHHH NIapONpPOBOIa, JOJDKHA COOTBETCTBOBATh TpebGosanuaM HJI.

6) IIpu uccnemoBanuyu ocHoHoro Meramna IIBJI Tpy6 onpenensorea:

XAMHYECKHi 1 KapOHMIHEIN COCTaBHI IO CEYEHMIO CTEHKH TPYObI;

KpaTKOBpEMEHHBIE MEXaHHYECKHe CBOMCTBA NpM KOMHATHOX U pabouew
TeMIepaTypax;

KpHUTHYECKas TEMIIEPATypa XPyNKOCTH (IIpH HEOOXOAMMOCTH);

COCTOSIHHE MaKpO- B MEKPOCTPYKTYDHI 10 CE4EHHIO CTEHOK TpYO;

MHKPOIIOBPEXAEHHOCTS OCHOBHOM M JIMKBAllAOHHOW CTPYKTYPBI NOpaMu
C onpejenieHreM 00BEMHOM J0ITH IOP;

’KapOIPOYHEIE CBOMCTBA (TIpH HEOOXOMMOCTH).

B) MaKpoCTpyKTYpHBIH aHalu3 NPOBOJHMTICS Ha TEMIUIETaxX IO BCEMY
IIONIEPEYHOMY CEYEHHMIO CTEHOK TPyO /Ui (HMKCHPOBaHMS JIMKBAlHOHHOH
HOJIOCYATOCTH %} BU3YaJIbHOTO BBISIBIICHUS MaKpOHECIUIOMHOCTEN
TEXHOJIOTHYECKOTO IPOUCXOXKACHHUS.

r) MHEKpPOCTPYKTYpHBIN aHaiu3 (BKIIOYas MHKDPOMOBPEXIEHHOCTS)

IpOBOJUTCS Ha IUIM(pAax MOMEepeYHOro CeYeHHs CTEHOK Tpy0 Kak B 30HaX
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C OCHOBHO#M CTPYKTYpO#, Tak U B JIMKBAI[HIOHHOM 30HE, IIPUMBIKAIOIIIEH, IIIaBHEIM
o0pa3oM, K BHyTpeHHEW MOBEPXHOCTH TpPYyObl, C LEJBIO BBIABJICHHS CTEICHH
Pa3sBUTHA JIHKBAIAOHHBIX CTPYKTYp M  (HKCHpPOBaHHA MHKpO/eeKTOB
TEXHOJIOTHIECKOTO TPOUCXOXKAEHUA, a TaloKe OLCHKH MHKPOIOBPEXAEHHOCTH
MeTaJa.

n) OOpa3usl Iy MEXaHMYECKUX HCTBITAaHHM BBIPE3alOT M3 30H METAIa,
IPUMBIKAIOIIHX K BHYTPEHHEH IOBEPXHOCTH TPYO.

e) Ilpu ucciemoBaHWN CBapHOTO COSAMHEHHUS Ha BBIPE3KE ONPENEIIAIOT:

TBEPAOCTE OCHOBHOIO MeTaia, 30Hb Tepmudeckoro Biusuus (3TB)
M MeTajUla IIBa COEAWHEHHS B TPEX MPOAOJIBHEIX CEUCHHAX (10 TPEM JIMHHSM)
Ha mumi(e ronepeyHoOro Ce4eHus CThIKa;

KPaTKOBPEMEHHbIE MEXaHMYECKHe CBOMCTBa IpH KOMHATHOH M pabouei
TeMNepaTypax I0 pe3ylbTaTaM HCIBITaHU# 06pa3lioB Ha pacTsiKeHHE M 00pas3loB
¢ Hagpe3oM «Menaxe» u «lllapmw» Ha yaapHsIit H3ru6 (Hagpe3 HAHOCHTCS IO 30HE
CIUTAaBJIEHHS M 10 METAILTY IIBA);

XHMHYECKHi COCTaB MeTa/lla IIBa W IPU HEOOXOAMMOCTH AOIOJIHHTEILHO
OCHOBHOTI'O MeTaJljla ¥ KapOUIHBIN aHAIW3 METaJLIa 3THX 30H;

Ka4€CTBO 30H CBApPHOI'0 COEIMHEHHS IO Pe3yJIbTaTaM MeTaJLIorpapu4ecKoro
aHan3a TpEX MaKpOULTH(OB MONEPEYHOTO CEYECHNUS;

MHKPOCTPYKTYpPY H MHKpPONOBPEXIAEHHOCTh 30H CBAapHOIO COEAMHEHUA
10 pe3ynbTaTaM MeTauIorpadMueckoro MCCIeOBaHUA IBYX MHKPOILIH(OB
MONIEPEYHOr0 CEYESHHS;

’KapoIpOYHEIe CBOWCTBA (IpU HEOOXOAMMOCTH).

k) IIpm wuccnenoBaHMM ()parMeHTa CBapHOTO coeqMHEHUs (Ipobku),
BBIPE3aHHOTO M3 JISHCTBYIONIETO 1apONpOBOAA, ONPEACISIOT:

TBEPIOCTH METAJlIa 30H CBAPHOT0 COCIUHEHN;

XMMHYECKH COCTaB MeTajlla I1Ba (M OCHOBHOTO METaILIa);

Maxkpo- © MUKPOCTPYKTYPY C OLEHKOH MHUKPONOBPEKAEHHOCTH METaJllIa 30H

CBapHOI'0 COEIUHEHHS.
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CTaHuHOHHbIE MATaTE/IbHbIE TPYOONPOBOIbI

147. Metonbl # 00BEMBI KOHTPOJIS NIPH TEXHUYECKOM AHAarHOCTHPOBAHHH

CTaHI[MOHHBIX MMUTATENLHBIX TPyOOIPOBOJOB HAPYKHBIM AHAMETPOM Goliee 75 MM

npuBeieHs! B Tabmume VIILI.

Tabmuna VIIIL.9
HanmenoBanne Meron .
O61EM KorTpOIH
3JIEMEHTOB KOHTpOJIH IIpamegyanue
1 2 3 4
Tpy6onporon POIIC Tpy6onpoBoaHas OcMmotp Tpy6ompoBoza u OIIC mpoBoauTh B
cactema u OIIC rOpsYeM M XOJIOXHOM COCTOSHMAX
Tpy6s1 u paconnsie neramu|Y3T He menee 3
nocie BBIXOAHBIX KOHTPOJIBHBIX
natpy6KoB perymmpyiomeit CeYeHMH Ha KaXIOM
apMaTypbi Ha JUIHHE HE M3 yKa3aHHBIX
meHee 10 Da Ttpy6si mo Y4CTKOB; B KaXJIOM
KOHTPOJILHOM
XOIy MBMICHMS CpE/B! OT CeYeHHH He MeHee 4
peryMpyiomero, npocce- TOYeK H3MEPEHHAS
JIMPYIOLEro OpraHa, 30HEI
YCTAHOBKH APOCCEIBHBIX,
mai6oBeIx HaGOPOB, 1emne-
BBIX Jpoccened. Tymuko-
BbIE Y4YaCTKM B 30HaxX
BO3MOXHOITO  KOPPO3HOH-
HOr'o M3HOCa
I'ubs1 Tpy6, mramnoBan-{BHK 50% 1. O6s3aTeIbHOMY KOHTPOIIO HOIJIEKAT HObI
Hble M LITaMIOCBapHbIe|(OBATBHOCTS), 6atinacoB PIIK u o6Bonoe IIB]I.
KoneHa V3K, 2. Ha 3nexTpocT:
MITK(MITT) . KTPOCTaHIMAX C HONECPEYHBIMH
wa LU, V3T, CBA3AMH JOINYCKAaeTCA KOHTpONb THOOB Ha
B COCJMHUTENIEHOM MArHCTpany BHINMOJIHATE B
06BEMeE: «ropAIMiD) CTOAK M «XOTOIHEID) CTOAK
0
Kpyromsornyteie  orBoapi{BHK 100% — 1o 20%.
R/Da<2,5 (OBAILHOCTB), 3. EciM 0BaNbHOCTL KOHTPOJNHPYEMBIX TH0OB
V3K, H3MEpsUIach paHee, AOMycKaeTcsa He IPOBOJUTD
ﬂ(m, TOBTOPHBIX M3MEPECHMI.
B 4. KoHTponme TONMUHEI CTEHKH W TBEPAOCTH

MeTalla rH6OB BRITIONHATH B TPEX CEUEHHUAX:
LICHTPAIBLHOM H 110 pa3sHbIe CTOPOHEI OT HETO; B
KaXXIOM KOHTPOJBHOM CEYECHHH 1O 3 TOYKH
HM3MEPEHHUN: B pacTAHyTOM M HeHTpalbHBIX
30Hax.

5. KoHTtpons ru6oB NpOBOAWTCA MO BCEH AIHHE
THYyTOM dYacTH Ha 2/3 OKpYXHOCTH TpYOHI,
BKJIIOYAd PaCTAHYTYIO M HEHTpaJIbHBIC 30HBI

6. Ilpu HauMYMM [MITaMIOCBAaPHBIX KOJEH
KOHTPOJIb TPOAONBHBIX CBAPHBIX COENXMHEHHH
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HanmenoBanue Meron v
O65Bém KouTpOIH
3JIEMEHTOB KOHTpoOJS Ilpameguanue
Meronamu Y3K u MIIK — 100%

JIuteie xoneHa BHK, MIIK |50% 1. KoHTpO:Th BHIIOMHAIOT IO BCE ITOBEPXHOCTH
(MIL) wiu THyTof  49acTH, BKIOYad  HapyXXHBIH,
11T, PeMOHTHBIE 3aBapKH -(BHYTPCHHUI 06BOBI M HEUTPAIbHBIE 30HBL.
V3T 100% .

2. V3T BHIOIHAIOT B TpEX CEUCHHAX:
HeUTpabHOM W B ABYX MO pa3zHEIE CTOPOHEI OT
Hero. B Kax#oM KOHTPOILHOM CEYECHHM
H3MEPSHUA MPOBOAAT B YETHIPEX TOYKAX: MO
Hapy)XHOMY, BHYTpeHHeMy o0BojaM H B
HEHTPAIBHEIX 30HaX

Jlutoie, xoBanble aetamu|{BHUK, MIIK |PamiycHiie Koprmycsi  apmarypu ¢ DN> 250

(xopmyca apMmaTypsL |(MILJ]) win  |nepexobl HAPYKHBIX|KOHTPONMPOBATb  TAKKE €O CTOPOHHI

Tpoi ) 11914 noBepxHOCTEH - 20%(BHYTpeHHEH IOBEPXHOCTH - B HOCTYIHBIX

ofmero KonuWYecTBa|mecTax.
nmetanei KaXXAOro
Ha3HAYCHUs.

PemoHTHBIE 3aBapKH -

100%

V3T 20% o6mero|1. KoHTpons KOpImycOB apMaTyphl IPOBOASAT B
KOJIHYECTBA JETajiel[IeTRIpEX TOUYKaX PaBHOMEPHO 10 OKPYXKHOCTH
KaXJI0TO Ha3HaYeHHA |KaXHoro naTpy6xa.

2. KoRTpOns TPOHHHKOB MPOBOAAT B YETHIPEX
TOYKaX paBHOMEPHO IO OKPY>KHOCTH HITYIepa,
B YEeTHIPEX TOYKAX KOJUIEKTOpA B OKPECTHOCTH
JIMHWH CONPSDKEHHA CO IMITYIISpOM IO pa3Hbie
CTOPOHEI OT HEro H B TOYKe KOJUICKTOpa,
pacHoJIOKEHHOH TNpPOTHB LEHTPAIBHOH OCH
mITynepa.

3. KoHTponp mNEpexXOfOB MPOBOAAT B MABYX
CedeHMAX BOIM3H MEPEXONHBIX 30H; B KaOXAOM
CeYeHHH - 4 KOHTPOJIbHBIE TOUKH, PAaBHOMEPHO
|pacnpeeIeHHbIE HO OKPYKHOCTH

CrapHble CoeTHHEHHA BHK, V3K |OcHoBHbIe cThikOBhie|[Ipr 06HapyXeHHH HEAONMYCTUMBIX Ae(EKTOB

(tem 1) - 10% 00bEM KOHTPOIIA YBEJIMYMBACTCS BABOC; IPH
MOBTODHOM  OGHapyXeHHM  HEJONMYCTHMEIX
nedexToB - 066EM KOHTPOJIA yBETHIUBAETCA A0
100%

BHUK (xater |llitynepHuie IIpu o6HapyXeHMH HEAOMYCTHMBIX He(eKTOB

YIJIOBRIX COCIHHEHHA C 00bEM KOHTPOJIA YBEJIMYMBACTCA BIBOE; IIPH

mBoB), Y3K, |Da> 100 MM NMOBTOPDHOM  OOHApYyXK€HHH  HEJOIYCTHMBIX

MITK (MITZ) |1 cTeiKOBEIE nedeKxToB - 00BEM KOHTPOJIA YBEIHIMBAETCA 10

i 111 coemuAcHuA THna 2, [100%

B TOM 9HUCIIE
NPHBAPKHM NOHKIIIEK
(zarymek) - 30%

JIOHBIIKY (3arTyIIKH) BHK 100% V3T 1 TB 3arymek BEIONHAIOT B 5 TOYKaX:

4 - paBHOMEPHO [0 OKPYXHOCTHU H | - B IIEHTpe

V3T, TB 50%
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VIII. HOPMbBI KOHTPOJISI U KPUTEPUU KAYECTBA METAJJIA
Kotanl

148. Jlna Tpy®O nDoOBepxXHOCTe#l HarpeBa XHMHYECKHH  COCTaB,
TEXHOJIOTHYECKHE ne(eKTHI, MaKpOCTPYKTYpa, 3arpsA3HEHHOCTD
HEMETAUIMYECKAMH  BKIIOYEHUSMH JOJDKHBI  yJXOBJIIETBOPATH TPeGOBaHHAM
TEXHHYECKHX YCIOBHHA HAa IOCTaBKy C Y4ETOM BO3MOXHBIX H3MEHEHHH IIpH
JUIMTENILHON JKCILTyaTalyy, a obliee COCTOsHNE MeTaJlla JOJDKHO YIOBJIETBOPATE
CIEAYIOIIHUM TPpeOOBaHUAM:

a) Ilo pesympraTaM BHM3yaJIbHOrO KOHTpOJIsS MeTaia Tpy6 (B KOTIE
¥ Ha BBIpE3Ke) He JOITyCKaIOTCs:

BBIXOJ] TPYO M3 paH)XUpa Ha BeIWYHHY AUaMeTpa TpyOsl U 6onee;

PaBHOMEPDHOE  YBEIMYECHHE  HApYXHOTO  JMaMeTpa  OTHOCHTENIHHO
HOMMHAIBHOTO JUId Tpy0O U3 JerHpOBaHHBIX MapoK cTajeil Gonee uyeM Ha 2,5 %,
JUI1 TpyO W3 yTIIepOAUCTHIX cTaneii — 6omnee 3,5 %;

OTIyJIMHEI © MaKPOTPEIHHEI.

6) Ilo pesynbraTam MeTamTOrpaduIecKoro KOHTPONIA He IOy CKAIOTCS:

MUKpPOTPEIIHHEL;

KOppO3us 1O TMepUMETpy 3€peH  (MEXKPHCTAJUIUTHAs  KOPPO3Hs)
Ha rinyOuHy 0,3 MM H Gosiee B MeTaille Ha Hapy)KHOM IIOBEPXHOCTH TPY6 M3 CTAIH
12X18H12T;

CyNb(UIHO-OKCHIHA KOPpPO3MSA Ha HapYy)XXHOM IOBEPXHOCTH TPYO
U3 MIEPIUTHBIX cTasie Ha rmyouny 0,1 MM u Golee B MeTaie;

o6e3yriepoXxeHHEI# citoit riry6unoit 6omnee 0,2 MM.

149. ]Jlns KONIEKTOPOB KOTJIOB JONDKHBI COONIOAATBCA —ClieHyIOIIHE
TpebOBaHMS K COCTOSHHIO METalLIa:

a) Ha mHapyxHOlf M BHYTpeHHeHl MOBEPXHOCTAX KOJUIEKTOPOB
HE JOIyCKalOTCA:

TPEIIMHBI BCE€X BHAOB M NPOTHKEHHBIE TPEMMHOMOAOOHEIE (IIMHA

B 10 pa3 Gosiplre MUpHHED) Je(QEKTHI;



111

HeCcIUIOIHOCTH  (medekThl)  OKpyriod  GopMBl € pa3sMEpOM
II0 TIOBEPXHOCTH GoJiee TONIMHEI CTeHKH TpyOH! WM Gonee 20 MM M rirybuHOM
oonee 3 MM;

npozionsHble puUckH rTyOuHOM Gonmee 10 % ot TommmHB! (S) CTEHKH HIH
Oonee 2,5 MM ipu S >25 MM.

6) IMporu6 kostexTopa He HOKEH npeBbimlaTe 20 MM Ha 1 M JIHMHBL
# 100 MM 1o Bcelt AyIMHE MEXY ONOpaMH.

B) KauecTBO CTBIKOBBIX ¥ INTYLIEPHBIX CBapHBIX  COEIHHEHHH
IO pe3y/IbTaTaM Hepa3pyLIAIOLIero KOHTPOIS — COIJIacHO myHKTaM 156-158 ®HIL

r) TeépaocTs MeTaia KOJUIEKTOPOB IOJDKHA HAXOJMTBCA B Mpejenax
CITEYIOIINX PEKOMEHIYEMBIX AUAla30HOB:

mis cramd Mapku 20 — ot 120 mo 180 HB; mia cramu 15I'C (16I°C)
—ot 120 1o 200 HB;

ans crand Mapku 12MX u 10CrMo910 — ot 120 o 190 HB;

aus crand Mapok 15XM, 12X1M® u 15X1IM1® — ot 130 g0 210 HB;

s MapTeHCHTHBIX crajeii 10X9OM®B u X10CrMoVNb9-1 — ot 190
no 255 HB.

JI7ist IepIUTHBIX CTaJIeH OTKIIOHEHHUS 10 TBEPAOCTH METaLIA CIEAYET CYUTATD
KPHTHYHEIMM, €CIIA MHHHMAJIbHOE €€ 3HAaYCHHE MEHBIIE HIDKHEH TIpaHHLBI
COOTBETCTBYIOILIErO AAHHOM MapKH CTal peKOMEHJ0BaHHOro Auana3oHa Ha 10 %,
a MaKCHMaJbHOE 3HayeHWe Oojbllle ero BepxHeit rpanunsl Ha 15 %
OT CpeHero (MeAMaHHOr0) 3HaYeHUs TBEPAOCTH JaHHOI'O AMalna3oHa.

Jl1s MapTEeHCHTHBIX CTaled yKa3aHHbIE OTKIOHEHHs HE JOJDKHEI IPEBHILIAT
5 1 10 % OTHOCHTENEHO HIXKHEH U BEpXHEH I'paHUL] COOTBETCTBEHHO OT BEJIMYHUHEI
Cpe/IHEero 3Ha4YeHHs PeKOMEHIOBAHHOTO JiMana3oHa TBEPIOCTH.

Eciu TBEPIOCTP MeTajla He YKIAABIBAETCI B DaMKHM DEKOMEHIYEMOTO
IMana3oHa, HO HE BEIXOJMT 3a TPaHMIbI KPHTHYECKHX 3Ha4yeHuH, Tpeldyercs

IIpeIyCMOTPETh KOMIIEHCUPYIOILHE MEPONPUATHS.
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n) JIis KOILIEKTOpOB M3 yrIepoaucToil wiu MomuGpeHosoi (15M, 16M)
cran¥ rpaduTH3ands He JOJDKHAa NpEBBHINATh Oamwn 2 CTaHAapTHOM IIKaJbl
(npunoxxerne Ne 1 k ©HII).

e) JIIA1 KOJUIEKTOpPOB M3 TEIUIOYCTOMYMBOM CTalM MNEPIMTHOrO Kiacca,
paboTaloIMX B YCIOBHAX IION3Y4ECTH, MHKPOIOBPEXIEHHOCTE MeTalia
He JO/KHA MpeBHIIAaTh OGaml 4 CTaHJapTHOM MIKaiusl (mpunoxeHne Ne 3
x ©HII).

JIns  KONIEKTOPOB W3 XPOMHCTOM CTald MapTeHCHTHOIO  Kiacca
MHAKPOTIOBPEXAEHHOCTS HEe ZOJDKHA HpeBhIMaTh Gamt 3 mkansl (mpunoxenue Ne 8
k ®OHII).

150. TpeboBaums K KadeCTBy M KPHTEPHMH OLEHKH COCTOSHHS
naponepenyckueix Tpy6, pabortaromux mnpu Ttemmepatype 450 °C u Beie,
COOTBETCTBYIOT AQHAQJIOTHYHBIM TpeOoBaHMAM K TpybaM IapONpOBOIOB,
yCTaHOBJIEHHEIM B IMyHKTe 153 nannoi rmasel @HIL

CocTosiHHE MeTaUla JMTHIX JeTajlel, paboTalomuX NpH TEMIEpaType
450 °C u BbIIIIE, JOIDKHO YAOBIETBOPATH CIEAYIOIIHM YCIOBHAM:

Ka4eCTBO IIOBEPXHOCTH H MaKPOCTPYKTypa JO/DKHEI COOTBETCTBOBATb
TpeOGOBaHUAM TEXHUYECKHX YCIOBHH Ha OTIIHMBKH;

TBEPAOCTh MeTajUla JO/DKHA YAOBIETBOPSATH TpéGOBaHHxM TEXHUYECKUX
yCIIOBHif Ha MOCTaBKy. IIpy OTCYTCTBHH TaKMX JaHHBIX TBEPAOCTH METAILIA JTUTHIX
JeTaneil NOJDKHA COCTaBlIiATh He MeHee 0,8 OT HWKHEM rpaHMUEl AHaa3soHa
TBEPAOCTH IS  aHAJNOTHYHOM  MapKM  CTajM  KaTaHHBIX,  KOBaHBIX
H IITaMIIOBaHHEIX Aetajen cornacHo HopMaMm OHIT,

B MHKPOCTPYKType MeTalla He JOMyCKaloTCs TIIOphl  pa3sMepoM
6ornee 5 MKM.

151. CocTtosHME MeTalyla NApOBOJOIEPEYCKHEIX Tpy6, paboraromux
npu Temueparype 10 450 °C, JOIKHO YAOBIETBOPATH ClIeNYIOIMM TpeOOBaHMAM

a) Ha moBepxHOCTH rHO0OB TpyO HE JOMYCKAIOTCH:

TpEIMHBI BCEX BUJOB, a TAKXe MPOTSHKEHHBIE TPEIMHONOAOOHEIE (IMHHA

B 10 pa3 Gosblile IIUPUHBI) Ae(EKTH;
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IPOJOJIbHEIE PUCKK IyOuHO#M Goinee 10 % TommuHBI cTeHKM wim Oolee
2mMM s S = 20 MM

nedekTsl  OKpyrioi  ¢GoOpMEI  (PaKOBHUHBEI, KOPPO3HOHHBIE  SI3BBHI)
C pa3MepoM IT1o nnoBepxHOCcTH 6osiee 10 MM U riry6uHO#M Gornee 1,5 MM 114 371EMEHTOB
¢ D,<133 MM wmd ¢ pa3MepoM @O TmOBepxHOCTH Oonee 15 ™M
U rryOuHo# 6omee 2,5 MM IS 37IEMEHTOB OCTAJIbHEIX THIIOPa3MEPOB;

CKOILUTeHHs Je(eKTOB OKpyrioi (opmel rimybuHoit Gomee 0,5 MM i
anemeHToB ¢ D, < 133 MM mmm rimybunoit 6onee 1,0 MM 7S JIEMEHTOB APYTHX
TUIIOPa3MepOB.

6) IloBepxHOCTHBIE Je(eKTH € OCTPBIMH KpasMH CledyeT BhIOHpaTh
abpa3suBHBIM HHCTPYMEHTOM C IUIaBHBIM CKPYTJIEHHEM KpaeB BeIOopku. [Ipu 3TOM
BbIOOpKa He AOMKHa OCHabiATh CTEHKY A0 YPOBHS, INPUBOJAIICTO K CHUXCHHIO
ko3ddunreHTa 3amaca MPOYHOCTH HIXKE HOPMATHBHOTO 3HadeHus. B mobom
ciiydae riryOGuHa BEIOOPKH He AOJDKHA MPEBHIIATh 15 % 0T HOMUHAIIBHOM TOJIIIWHEL
CTEHKH DJIEMEHTA.

B) Ha BHyTpeHHeM o00Bome rm0oB HOmMycKaeTcs IUIaBHasI HEPOBHOCTH
(BonHMCTOCTB) BHICOTOM He 6ojiee NONOBMHEI HOMMHAIBHOM TONINWHBI CTEHKH,
HO He Oonee 10 mm. ITpu 3TOM mar BoiH AOKEH OBITH He MeHee YTPOECHHOH
HX BBICOTBIL.

r) OBanbHOCTH rHOOB TPYO HE NOHKHA NMpeBHILATh 8 %o.

) YTOHeHHE CTEHKH MNpSAMBIX TpyO0 W THOOB B HEHTpPANBHBIX 30HAX |
He AOKHO mpeBblmath 10 % OT HOMHHANBPHOW TOJNIIMHEI CTEHKH, a THOOB
B pacTAHYTOH 30He (Ha HapyXHOM ob6Boze) — 15 %, ;s KpyTOM3OTHYTHIX I'MOOB
IOITyCKAaeTCs YTOHEHHE CTEHKH 110 HapyHoMy 00Boay 10 20 % oT HOMHHAIBHOU
TOJIIIMHBI (€CJIM UHBIE KPUTEPUH HE YCTAHOBIIEHEI B TEXHUYECKOH OKYMEHTallMK
HA3TOTOBUTEISA).

Ecnmn yToHeHWe CTeHKH »JIIEMEHTOB IIPEBHINAET YKa3aHHbIE HOPMEI,
TO UX pabOTOCIIOCOOHOCTH AODKHA OBITh OATBEPXKIEHa KOHTPOJILHEIM pacyéToM

Ha IIPOYHOCTb.
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e) Tubbl CYMTAIOTCH HETMPUTOJHBIME K JaJbHEHINEH 3KCILTyaTalluy, €CIH
nmo pesynbtataM ux Y3K oOHapyxeHbl IeeKThl, aMIUIMTyJa MM IIpober
9XO0-CHTHAJIA OT KOTOPHIX PaBHBI MM MPEBHIAIOT OpaKOBOYHBIC 3HAYEHMS HIIH
Ha BHYTPEHHeH IIOBEDXHOCTH OOHapyXeHbl Je(EKTHl, MpeBhIIaloNHe
II0 aMILIUTYAE KOHTPOJIbHBIN ypOBEHb 9yBCTBUTEILHOCTH.

KauecTBO rH0OB CUHTAETCA YAOBJICTBOPUTENBHBIM, €CIH IO pe3yJbTraTaM
ux kortpoms meronamu BUK, V3K, MIIK (MITJ]) unu LIl He oGHapyXeHBI
nedeKThl ¢ OpakOBOYHBIMU NPU3HAKAMH.

%) TeépmocTs MeTanna TuGOB JODKHA COOTBETCTBOBAThH CIEAYIOLIHM
pPEKOMEHIOBaHHBIM HHTEpBalaM 3HaYCHHM:

nis ctanu mapok 20, 15T°C (16I°C) — ot 130 o 190 HB — B pacTsiHyTO# 30He
u or 120 mo 180 HB B He#lTpalbHBIX 30HaX M Ha IMPAMBIX Yy4YacTKax.
I cramu 15I'C  (16I'C) cumTtarh IpUEMIIEMBIM YBEIMYEHHE TBEPAOCTH
B HEUTpaIBHBIX 30HaX 10 190 HB u B pacTaHyTOi# 30He ru6a no 200 HB;

oas cramd Mapku 12MX (m 10CrMo910) — ot 130 mo 200 HB
B pactsHyTod 30He U OT 120 mo 190 HB B HeHTpaipHBIX 30HAX M Ha MPAMBIX
y4acTKax;

s cramd Mapok 15XM, 12XIM® u 15XIM1® — or 140 mo 220 HB
B pacTaHyTo# 30He u oT 130 1m0 200 HB B HEWTpAJbHBIX 30HAaX U Ha MPAMBIX
y4acTKax.

JlommyckaroTcsl OTKJIOHEHHMS OT I'PaHHIl yKa3aHHBIX JIHAlla30HOB TBEPAOCTH
B CIIeTYIOIUX MpeieNnax:

s cranei 20 u 15I°C (16I'C) — B cTOpOHY yMEHBLICHHS OT HHKHEM IPaHHUIIBI
U B CTOPOHY YBeJIM4eHHS OT BepxHei rpanuisl Ha 10 1 15 % COOTBETCTBEHHO MO
cpenHeil BeIM4MHE TBEPAOCTH AAHHOIO IMaIa30Ha;

s craneit 12MX, 15XM, 12X1M® u 15X1M1® — B CTOPOHY YMEHbIICHUS
OT HHKHEH IpaHMIIGl U B CTOPOHY yBENHMYEHHUs OT BepxHer rpaHMubl Ha 5 U 10 %

COOTBECTCTBCHHO IIO cpenHeifI BCJIMYHNHE TBépIIOCTH JAHHOro avara3oHa.
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Ecnu TBEpHoCTh MeTalna He yKIaABIBaeTCs B PaMKH PEKOMEHJOBAHHOIO
AuanasoHa, HO He BBIXOJWT 3a IPaHHLBl KPHTHYECKHX 3HA4eHHi, Tpebyercs
IIpeAyCMOTPETH KOMIIEHCHPYIOLIE MEPOIPUATHSI.

3) Tpe6oBaHMA K KadecTBY CBAPHBIX COEJHUHEHHH IEPENyCKHBIX TPYG
I10 pe3yIpTaTaM Hepa3pyIaroIero KOHTPOJIsA — COINIacHO MMyHKTaM 156-158 nanHoil
riaBel OHIT.

u) Jlna 1py6 u3 yrnepomucrod u MonubaeHosoii (15M, 16M) cramm,
paGotatommx mpu Temneparype Bbime 390 °C, rpaduTHzalus B 30HaX CBapHBIX
COCTMHEHHH W B MeTame rHO0B He NO/DKHA MpPEBHINATh Oamia 2 CTaHIapTHOM
mKansl (mpunoxxerne Ne 1 xk ®HII).

k) [Ipu HccnenoBaHuY CBOMCTB MeTajlla Ha BBIPE3KaxX JODKHBI COOTIONAThCS
creayioye TpeOOBaHUA B OTHOLIEHHH PE3YJILTATOB 3THX MCCIICOBAHMI:

XMMHYECKHH COCTaB, MAKpPOCTPYKTYpa, 3arps3HEHHOCTh HEMETAIUINIECKUMH
BKIIFOYCHHUSIMH JIOJDKHBI COOTBETCTBOBATEL TPEOOBAHUAM TEXHHYECKHX YCIOBMIA,

NPOYHOCTHBIE XapaKTePHCTHKH MeTala (BpeMEHHOE COIMpPOTHUBJICHHE
pasphiBy U YCIIOBHEIA IIpeJiesl TeKy4eCTH) He NOJDKHBI OTIMYaThci Oolee deM
Ha 5 % B MEHBIIYIO CTOPOHY OT 3HAYeHHUil, perIaMeHTHPOBAHHBIX TEXHUYECKAMHU
YCIIOBHSMH Ha IOCTaBKy, KaK P KOMHATHOM, Tak U IIpH pabodeii TeMmeparypax;

OTHOCHTETIbHOE y/UTHHEHHE CTaHAapTHEIX 06pa3IoB JOJDKHO COCTABIIATH IIPH
KOMHATHOM TeMIIepaType He MeHee:

20 % — 1uist yriaepoaucTol cTany;

16 % — ma kpeMHeMapraHuosucToi crama (15T°C, 16I"C);

18% — pmma nerupoBaHHONW XPOMOMONHMOAEHOBOH H XPOMOMOIMGIEHO-
BaHAUEBOH CTaNH;

OTHOUIECHHE NpeJieia TEKYJECTH K BpEMEHHOMY CONPOTHBIICHHIO HE J0JDKHO
NpeBBIIATh MpPU KOMHATHOM Temmepatype 0,65 — s yriepoaucTeIX craneii
H 0,75 — JUIsL JIETHPOBAHHOM CTAIH;

MHHHMAJIbHOE 3HAUYeHUE yapHOM BA3KOCTH IIpH KOMHATHOM TEMIIEpaType Ha

obpasilax ¢ octpeiM Hagpesom (tuma  «lllapmm») JOMKHO  GBITH
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ne meree 0,20 MJDx/M? (2,0 krc-M/cm?), Ha 06pa3siax ¢ KpyIiibiM Hafpe3oM (THIIa
«Menaxe») — e Meree 0,30 MJIx/m? (3,0 kre-M/cm?).

152. bapabaHbl KOTJIOB IOJDKHBI YAOBJETBOPATH CJCAYIOIIMM HOpMaMm
Ka4yecTBa

a) TeomeTpuyeckue mapameTpbl OapabaHa MODKHBI COOTBETCTBOBATh
YCIIOBHSM:

OTKJIOHEHHE CpelHero auaMerpa GapabGaHa OT HOMHHAIBHOTO 3HAYEHHS
He JIOJDKHO MpeBHImaTh 1 % B GOIBIIYIO CTOPOHY;

OBaJILHOCTH 6apabaHOB He TOJDKHA NpeBBIMATE 1 %0;

OTKJIIOHEHME OT MpAMONHHEHHOCTH OOpasyomux obedack HE JOIDKHO
IpEBHILATh 3 MM Ha KaXKIbli 1 MeTp JUIMHBEI 06e9aik;

6) Ha mnoBepxHOCTM MeTalula M CBapHEIX coelHHeHHMH GapabaHa
He JIOITyCKAKTCS TPEIIMHBI BCEX BHJIOB U HAlIPaBJICHUH.

JlomycKaloTC IIOBEPXHOCTHBIE €AWHWYHbIE Ae(eKThl OKPYITIOH (OpMEI
niosiororo npoduis (pPakoBHHE, KOPPO3HOHHEIE SA3BhI) ITybHHOM He Gonee 10 % or
TONIIMHEI CTEHKH, HO He OGomee & MM C MakCHMalbHBIM pa3sMepoM
Ha [IOBEPXHOCTH He Gostee 20 MM, OTCTOSAIINE OT KPOMKH OJIMKaHIIEro OTBEPCTHA
WJIM CBapHOro IIBa Ha paccTosHre He MeHee 300 MM. B 30Hax oTBepcTHii (BKIIOYas
KPOMKH) ¥ CBapHBIX COeIMHEHHI, TO €CTh Ha pacCTOAHMH OT HUX MeHee 300 mm,
JOIMYCKAIOTCA YKA3aHHOTO BhIle THMA JAedekTsl IiyOuHoif He 6Gomee 5 MM
¥ MaKCHMAJIBHBIM pa3MepoM IT0 IIOBepXHOCTH He Honee 10 Mm.

JlomycKaroTCsl CKOIUIEHHSI KOPPO3HOHHBIX 3B HIIM JAPYI'MX IMOBEPXHOCTHBIX
aedexToB nosiororo npoguiisi riayouHoM He 6onee 3 MM.

B) He IOMYyCKAIOTCA PACCIOEHHs MeTalla, BBIXONAIIME Ha IOBEPXHOCTH
Na30BBIX OTBEPCTHH;

r) TBEPJAOCTh METAia MO JaHHEIM W3MepeHHH INepeHOCHBIM HpHOOpOM
JOJKHA HaXOOUTHCA B IIpeeliax:

AJs YTIEpOAMCTOR ¥ MonubGaeHoBo# cramu (tuma 20, 206, 15M, 16M, 20K,
22K) - 120-180 HB;
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s jerupoBaHHo# ctamu tuma 16I'HM, 16I'HMA — 140-210 HB; cramu
15NiCuMoNb5 — 180-250 HB.

JoImyckaloTcss OTKIOHEHHMsT OT TpaHUYHBIX 3HA4eHUH yKa3aHHBIX
pPEKOMEHAYEMBIX TUANa30HOB TBEPAOCTH B BEPXHIOIO U HMKHIOIO CTOPOHBI:

IUIS yTIIEpOAUCTOM 1 MomubaeHoBoi# cramu (20, 20B, 15M, 16M, 20K, 22K)
He Ooinee, yem Ha 10 % oOT cpemHero 3Ha4eHHs TBEPAOCTH COOTBETCTBYIOIIErO
Jrana3oHa;

ansa craneit 16I'HM, 16I'HMA, 15NiCuMoNb5 He Goiee, yeM Ha 7 %
OT CpeJHeT0 3HaYeHH TBEPAOCTH COOTBETCTBYIOIIETO ANAIIa30HA.

Eciu TBEpIOCTH MeTalula HE YKJIAABIBAacTCd B PaMKH PEKOMEHIOBaHHOI'O
OHMana3oHa, HO He BBIXOAMT 3a IpaHMIBI KPUTHYECKUX 3Ha4eHWiH, Tpebyercs
IIPeIyCMOTPETh KOMIIEHCHPYIOIIHE MEPOIPHSATH.

I) CTIpyKTypa MeTajula 10 pe3yJbTaTaM MeTauorpaguyeckoro
HCCIIEIOBaHUA Ha JIOKAIBHBIX NMpo0ax WM BEIpe3Kax JOJDKHAa COOTBETCTBOBATH
TpeGOBaHUAM K HCXOJHOMY COCTOSIHHIO.

€) TIpH UCClIeJOBaHUM CBOMCTB MeTallla Ha BhIpe3KaxX JTOJDKHBI COOMoaaThes
crenyromue TpeGOBaHMA K MX pe3yJibTaTaM:

IIPOYHOCTHBIE XapakTEPUCTHKH MeTaula (BpEMEHHOE COIPOTHUBICHHE
pa3pbiBy M YCIOBHBIM Ipenen TEeKy4ecTH) He MODKHBI OTIMYaThes Ooljiee yeM
Ha 5 % B MEHBIIYI0 CTOPOHY OT 3HaUY€HHUH, perIaMeHTUPOBAHHBIX TEXHUYECKUMH
YCIIOBHSIMH Ha IIOCTaBKY, KaK IIpH KOMHATHOH, TaKk U NpH paboueli TemrepaTypax;

OTHOCHTENIbHOE YIJIMHEHHE CTaHOApTHHIX pa3phIBHBEIX 00pasIOB AOJDKHO
COCTaBIIATh IIPU KOMHATHO} TeMIlepaType He MeHee:

20 % — nns yraepoaucTon cranmy;

17 % — nna nerupoBanHoii (16I'HM, 16I'HMA, 15N1CuMoNbS5) cranm;

OTHOIIICHHE YCJIOBHOIO IIpefena TEeKy4eCcTH MeTallla K BPEMEHHOMY
COTIPOTHUBIIEHHIO TIPH KOMHATHON TeMmepaType He NOKHO mpeBbimath 0,65 s

yIIIepoIuCThIX cTaneit ¥ 0,8 — 11 nerupoBaHHbIX;
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ylapHas BS3KOCTh MeTa/lla NPH KOMHATHOM TeMrmepaType Ha obpasuax
c octpeiM HagpesoM («Illapmm») momwkma ObITe He MeHee 0,20 M]Ix/m?
(2,0 xrc-M/eM?);

KpHUTHUeckas Temmeparypa xpynkocts Metamna (Tg) nomkHa GeiTh
He Boime 60 °C.

X) TpeGOBaHMs K KaueCTBY CTHIKOBBIX M LITYIIEPHBIX CBAPHEIX COCAMHEHHH
6apa6aHOB IO pe3yJbTaTaM Hepa3pyLIAOLIero KOHTPOJS — COTMacHO MyHKTY 156

nauHoi riaassl GHIL.

TpyGonpoBoabl napa H ropsiyeii BoabI

153. CocTosHMe MeTala JJEMEHTOB TapoNpOBOAOB  (BKIIOYas
napoIepenycKHpie TpyOOmpoBoasl TypOMH M KOTJIOB) M3 CTajleil MEepIMTHOrO
M MapTEeHCHTHOTO KJaccoB, paborarommx mpu Temmeparype 450 °C u Boime,
JOIDKHO YHAOBIIETBOPATH CIIEAYIOLIMM TpeOOBaHUAM

a) XMMHMYECKHI COCTaB, TEXHOJIOTHYECKHe He(PEKTHI, MaKpOCTPYKTYpa,
3arps3HEHHOCTh HEMETAUIMYECKUMM BKIIOYEHHAMH, JO/DKHBI COOTBETCTBOBATH
TpeOOBaHUAM TEXHUYECKHUX YCIIOBHH Ha IIOCTaBKY;

0) ocrarounas jgeopManMs NON3y4ecTH HE J[ODKHA NPEBHINATH: i
npsMBIX Tpy6 u3 ctanmu 12X1M® — 1,5 % muamerpa; A IpsAMBIX Tpy6 U3 cTaneit
npyrux Mapok — 1,0 % nuaMeTpa; i NPSIMBIX YYacTKOB THYTBIX TpyO (ruGoB)
He3aBHCHMO OT Mapku ctainu — 0,8 % nuamerpa.

Ocratounas jedopManus NpAMBIX TPy0O M INpPAMBIX YYacTKOB THMOOB
naponposozos 610koB CKJI u3 cranu mapok 12X1M®, 15X1M1®, 10XIM®b u
X10CrMoVNDB9-1 ne gomxksa npessimath 0,8 u 0,6 % cOOTBETCTBEHHO.

B) min cramd Mapok 12XIM® u 15XIMI1® cymmapHoe mpefenbHOe
CoZieprKaHHe JIETHPYIOIIUX JIEMEHTOB B KapOMIHOM OCaJike He NOJDKHO IPEBHIIIATh
60 % ot ob11ero (CyMMapHOro) CoZiepXKaHUsA JIETHPYIOIUX 3JIEMEHTOB B METaJLIE;

r) yTOHEHHE CTEHKH MpAMBIX TpyO0 H rubOB B HEHTpaNbHBIX 30HaX
He NODKHO mpeBeimaTh 10 % OT HOMMHAIBPHOM TONIIMHEI CTEHKH 3JICMEHTa,

a ruboB B pacTAHYyTOM 30He (Ha HapyXHOM 06Boze) — 15 %. Jlnsa KpyTOM30THYTHIX
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ruboB JOMyCKaeTcs YTOHEHHE CTeHKH II0 HapyxHoMy o6Bomy a0 20 %
OT HOMUHAJILHOM TOJIIIMHEI.

Ilpy HecoOmomeHHM AaHHBIX TpeOOBaHHMU IO JAOIYCTHMOMY YTOHEHHIO
CTEHKH DJJIEMEHTOB HX pPaboTOCHOCOOHOCTh MOOMKHA OBITH ITOATBEpXKAEHA
KOHTPOJIBHBIM Pacy€TOM Ha IIPOYHOCTh C YTOUYHEHHUEM PECYPCHBIX XapaKTEPUCTHK.

1) JOIyCKAaIOTCs NPOTHKEHHBIE Ae(eKTH MEXaHHYECKOro IPOMCXOXKIECHHA
(puck#) Ha Hapy)KHOM IOBEPXHOCTH HYTHIX 3JIEMEHTOB NIyOuHOM He Gomree 10 %
HOMMHAIBHOM TOMIMHBEI CTEHKH, HO He Oomnee 1,5 MM B pacTaHyTO# 30HE
1 He 6osee 2,0 MM — Ha OCTaIBHBIX y9aCTKaX MOBEPXHOCTH;

Ha mnapyxHOH NOBEpXHOCTH 53JIEMEHTOB IIAPONPOBOMIOB IOITyCKAIOTCH
KOPpPO3HOHHBIE€ $A3BBl, PaKOBHHBEI M JApYrHe JOKaJbHBEIE MOBPEXICHHS IJIABHOM
dopmbel rmy6uHOM He Gomee 10% HOMHHANBHOM TOJNIIMHE! CTEHKH,
HO He 6onee 2 MM. TpemuHbI BceX BHAOB HE JIOIYCKAIOTCS;

€) MHKPOTOBPEXAEHHOCTh MeTajlla 3JIEMEHTOB M3 IEPIMTHEIX CTajiel HpH
500-KkpaTHOM YyBeNM4YeHMM He [OJDKHA IpeBHINaTh 4-ro OGauia 1o IIKaje
(npunoxenne Ne 3 x-®HIT).

MuUKpOnOBpeXIEHHOCTE METAJLIa JIEMEHTOB W3 MAapPTEHCUTHBIX CTallel MpH
1000-xpaTHOM yBeNW4YEeHHMH HE IOJDKHA IIPEeBHINIATh 3-ro Oaia 10 IIKale
(npunoxenne Ne 7 x ®HII).

Crenens cdepounusaliiy mepiauTa HE MODKHA MPEBHINIATE S5-M  Gamn
no mkare (mpumoxenue Ne 2 x OHII). Ilpu OGonee BEICOKOM YpPOBHE
chepouau3ayy nepiuTa TpedyeTcs OUEHHTh PECYPCHBIE XapaKTEPUCTUKH MeTaJlIa
¢ y4€TOM Pe3yJbTaTOB >KapOIPOYHBIX UCIIBITAHUIH Ha BRIPE3KE.

’K) OBaJILHOCTH THOOB Tpy6 C oTHOIIEHHeM HapyxHOro (D,) K BHyTpeHHeMY
(Dgy) muametpy He Gosee 1,3 momkHa ObITh He MeHee 1,5 %, 3a MCKIIOYEHHEM
rubO0B, M3rOTOBJIEHHBIX HArPEBOM TOKaMH BBICOKOM YaCTOTHI C OCEBBIM TOKATHEM
HJIM TIOJIBEPTHYTBIX BOCCTAaHOBUTENHHON TepMUUeCKOi 00paboTKe, MM HMEIOIIUX
HayaJlbHYI0 (HCXOMIHYIO) OBaJbHOCTH MeHee 1,5 %. CHHXKEHHE OBAaJIHHOCTH B

IIPOLIECCE IKCIUTyaTaluH HE JOJDKHO IIPEBHIIIATH 50 % ot €€ HCXOAHOIO 3HAYEHHSI.
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3) mocme 100 ThICAY 4YacoB JKCIUIyaTalWH [OITyCKAaeTCsd CHIKEHHME
KPaTKOBPEMEHHBIX MEXaHMYeCKMX CBOMCTB TIpd KOMHATHOH TeMImepatype:
BpEMEHHOTO COTPOTHBIIEHHS pa3phIBY H Ipejiena TeKyyecTH - Ha 30 MIla, yrapHo#
skocrs (KCU) - ma 0,15 Mlxwm® (1,5 xrc'M/cM?) 1O  CPaBHEHHIO
C rapaHTHPOBAaHHEIMH YPOBHSIMH CPeJHEMAapOYHBEIX 3HAYEHHH COOTBETCTBYIOIIMX
XapaKTEPHCTHK COTVIaCHO TpeOOBaHMSM Ha MOCTaBKY. MuHMManbHOe 3Ha4eHHE
yIapHO# BA3KOCTH NPH KOMHATHOM TeMIlepaType, IONyYeHHOe Ha oOpasuax
c octpeiM HagpesoM (KCV), nomkHo coctaBiate He Menee 0,25 M]Tx/m>
(2,5krc-M/cm?).

TTpenen Texydectr ctaid 12X1M® u 15X1M1® npu Temneparype 550 °C
H0JDKeH ObITh He Hike 180 MIla, ctamm 12MX u 15XM npu Temnepatype 510 °C
— He Hike 200 MIIa.

3HadeHHss W TpeleibHble HOpMaM TBEPAOCTH THGOB MapoONpPOBOAOB
U3 TIEPIMUTHBIX CTajlell MPUHUMAIOTCA B COOTBETCTBUM C YKa3aHHMSMH IOAITYHKTA
«k» myakra 151 ®HIT myis 21eMeHTOB [TapoOBOAONEPEIYCKHBIX TPYOHEIX CHCTEM
KoTOB. TBEPAOCTH MeTala 3IEMEHTOB M3 XPOMHCTOHM MAapTEHCHTHOW CTald
JOJDKHA COOTBETCTBOBaTh juama3zoHy 190-255 HB ¢ mpeaensHO AOITyCTHMBIM
OTKJIOHEHWEM B OOJBIIYI0 W MEHBINYI0 CTOPOHBI OT €ro rpaHui He Goiee,
geM Ha 5 % OT cpeaHero 3Ha4YeHMs TBEPAOCTH 3TOI0 JHAaIa3OHa;

M) Tpemen JUIHTENBHOW HPOYHOCTH /Ji KOHKPETHOM MapKéd CTalM
Ha 6aze 100 Teics m 200 THICSY YacoB He JOJDKEH OTKIIOHATHCA Oojiee 4eM
Ha 20 % B MEHBILYIO CTOPOHY IO CPaBHEHMIO CO CPeHHMH 3HAYCHUSIMM JaHHOH
XapaKTEPUCTHKH COTTIACHO TpeOOBaHUAM TEXHMYECKHUX YCIIOBHH;

K) MHHMMAIbHBIA YpPOBEHb JTUTENBHOM NIacTHYHOCTH (§) AOIDKEH OBITH
He Hmke 10 % 1o pe3yiabTaTaM HCIBITaHMS 00pa3loB N0 paspylleHHs Ha Gase,
YCJIOBHO COOTBETCTBYIONIEH CPOKY SKCILTyaTallii IIapoONpPOBOAA,;

1) TpeGoBaHHMS K Ka4eCTBY CBapHBIX COECIMHEHHH NapOIPOBOAOB HOJDKHEI

COOTBETCTBOBATh IMyHKTaM 156-158 OHIL
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154. JTomKHBI BHIIONHATECS CIEAyIOmuye TpeOOBaHUA K KauyeCTBy MeTaia
neHTpobexHonuThix Tpy0 u3 cramd 15XIMI® napompoBOAOB TrOpSYeEro
MpOMIIEperpeBa:

a) XMMMYECKHMH COCTaB, TEXHOJOTHYECKHE IeDEKTHl, HEMETATMYECKHe
BKJIFOUEHHMSI, MUKPOCTPYKTYPa, FeOMETPUIECKHE PasMePBI IOJDKHEI YAOBIETBOPATH
TpeGOBaHUAM TEXHUYECKUX YCIOBHH Ha MOCTABKY C y4ETOM AOMYCKAeMBIX II0CTIe
IUIATENbHOM 3KCILTyaTallui H3MEHEHHH.

Ilo peaym;TaTaM aHaJIM3a MaKpOCTPYKTYpPHl JMKBAaLIHOHHAS I10JIOCYATOCTh
He OJDKHA 3aHMMAaTh 0ojiee MOJIOBHHBI IUIOINANM IONEPEYHOro CEYCHHUS CTEHOK
TpYO;

6) MUKPOCTPYKTYpa MeTallIa C TMKBallMOHHBIMH 30HaMH, COOTBETCTBYIOLIAs
V 6amry mxansl (npunoxenue Ne 11 x @®HII), cumtaercs 6paxoBouHO#. [t
Meraiia TpyO C JIMKBallAOHHBIMH 30HaMH, MHKpPOCTPYKTypa KOTOpOIo
cootseTcTByeT IV (0) 6aury mKanbl yka3aHHOIO IPHJIOXKEHHS, YCIIOBHEM JOITyCKa
K SKCIUIyaTalldy SBJISETCA YHOBIETBOPUTEIBHBIH YPOBEHb YAapHOW BA3KOCTH
(KCU20,4 M]Ix/M?) 4 KpaTKOBPEMEHHOM MIacTUYHOCTH (6 = 16 %; P =45 %)
IIpH KOMHATHOM TeMIepaType, yCTaHOBIICHHbIN Ha 00pa3iiax, BEIPe3aHHbIX U3 30HbI
JIMKBaIAH.

MHEKpONOBPEXAEHHOCTh MeTalllla B 30HAX C JNHKBAMOHHOW CTPYKTYpOH
U BHe €€ He [O/DKHA MNpeBHINATh S5-H Oamnl mKaibl MHMKPOIOBPEXICHHOCTH
(mpunoxenue Ne 4 x ©HIT);

B) mnocie 100 TBICSY dYacoB OKCIUIyaTallMd JOITyCKAeTCs CHIDKEHHE
KPAaTKOBPEMEHHOM IIPOYHOCTH TNpH KOMHATHOW TeMIeparype: BpEMEHHOIO
CONIPOTHBJICHHUA pa3pbiBy — 10 430 MIla; npenena TekydecTd — o 215 MIla.

3HaueHHs YHAPHOH BSI3KOCTH M KPATKOBPEMEHHOW IUIACTUYHOCTH IIpH
KOMHATHOM TeMIleparype HODKHBI cocTariaTh He MeHee: KCU — 0,4 M]Tx/M?;
6 — 16 %; P —45 %.

TIpesen MMTeNbHON MPOYHOCTH cTany Ha Gase 10° u 2 10° 4 He HOIKEH

OTKIOHATECS 6Gonee 4yeM Ha 20% B MEHBIIYI0O CTOPOHY IO CpPaBHEHHIO
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CO CpeOHMMM 3HAa4Y€HHSAMHM JaHHOH XapaKTEpPUCTHKH COIVIACHO TEXHUYECKHUM
YCIIOBHSAM;

I) MHHHMAJIBGHBIH YPOBEHb [UINTENHHOW IUIACTHYHOCTH MAOJDKEH OBITH
He HIwke 10 % mo pesynbraTaM HCIBITaHUS 0oOpa3LoOB [0 pa3pylleHus Ha Oase,
YCIIOBHO COOTBETCTBYIOIIEH CPOKY IKCIUTyaTallid MapONpOBOJa;

o) TMpeJelbHBIM COCTOSHHEM MeTalla LEeHTPOOEKHONUTHIX TpyO
IIapOIIPOBOAOB, NMPH KOTOPOM JajibHEHIas SKCIUTyaTallus HMX He JOIyCTHMAa,
SBIISIETCS MOSIBIIEHHE B HUX MUKPOTPEIIHH, 00pa30BaBIIMXCS B pe3yJIbTaTe CIHSHUA
HIOp MOJIBYYECTH I[TOJ BIUSHHEM TEMIIEPATYPHO-BPEMEHHBIX U CHJIOBHIX (DaKTOpOB,
a TaKKe HalWYWe B ONHOM IMojie 3peHHs Mukpockona npd 50-100-kpaTtHOM
yBellHdeHUH Ooliee TPEX TEXHONOTHYECKHX (MEXIECHAPHUTHBIX) MHUKPOTPEIIHH
Kaxxaast npoTspkeHHocThIo 0,5 MM 1 Gornee;

€) TpeOOBaHUA K Ka4eCTBY CBAapHBIX COSTUHEHHIH HEHTPOOEKHOIUTHIX TPYO
JIOJKHBI COOTBETCTBOBATh MyHKTaM 156-158 OHII.

155. TpebGoBaHuMs K COCTOSHHMIO MeTallla »AIIEMEHTOB IIMTATEIbHbBIX
TPyOOIPOBOOB JOJDKHBI YJOBJIETBOPATH CIICIYIONIMM yCIOBHSM:

a)  XUMHMYECKHMH  COCTaB, MeXaHWYeCKHe  CBOMCTBa,  MakKpo-
¥ MHKPOCTPYKTYpa, a TAK)K€ FTeOMETpUIEeCKIEe XapaKTEPUCTHKH JIEMEHTOB JODKHBI
COOTBETCTBOBAaTh TPeOOBaHMIM TEXHHIECKUX YCJIOBHI Ha TOCTABKY;

6) yTOHEHHME CTeHKHM IpAMBIX Tpy0 M TuOOB B HEHTpalbHBIX 30HaX
He JODKHO mNpeBelmath 10 % OT HOMHHANLHOM TONIMHBI CTEHKH DJIEMEHTA,
a ruboB B pacTsAHyTOM 30He (Ha Hapy»KHOM o6Boje) — 15 %o;

JUisi KpyTOM30THYTEIX THOOB JIOMyCKAeTCsl yTOHEHHE CTEHKH 10 HapyKHOMY
o6Boay a0 20 % OoT HOMUHAJIBHON TOJIIUHBEIL.

Ilpu HecobmoneHun yKa3aHHBIX TpeOOBaHHH IO JOIyCTHMOMY YTOHEHHIO
CTEHKHA DJJEMEHTOB HX paboToCmoCOOHOCTh JOKHA OBITh MOATBEPXKAEHA
KOHTPOJIbHBIM pacd€TOM Ha MPOYHOCTH C YTOYHEHHEM PECYPCHBIX XapaKTEPUCTHK;

B) Tpe6OBaHMA K KadeCTBy CBapHBIX COEOUHEHHH IUTaTEeNbHBIX
Tpy6ONPOBOOB IO pe3ylbTaTaM Hepa3pylIalomero KOHTPOJIsS — COINIACHO
myHKTaMm 156, 158 ©HII;
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r) ocraibHbie TpeGOBaHMS MO Ka4ecTBy MeTaula IHTaTebHBIX
TpyGOIPOBOJIOB COOTBETCTBYIOT TPeGOBAHUSM JUIA MapOBOJOTIEPEMYCKHBIX TPYO

KoTIIOB (paboTaromux 1pu Temmepatype o 450 °C) —mynkr 151 OHIL

CaapHble coeAHHEHHS

156. O6mue KpUTEpUK KauecTBa MeTalllla CBAPHEIX COEAUHEHHH

a) XMMHYECKHMH COCTaB, T€OMETPHYECKHE pa3Mepbl, TEXHOIOTHYECKHE
medexTsl  (MOpHI, TPEIMHEl OT  PacTPeCKHBAaHMH, BMSATHHEBL,  3a/(HDEHI
Ha OBEPXHOCTH), @ TAKKe COZIEp)KaHHe JIETMPYIOLIMX 3IEMEHTOB B METAJLIE LIBOB
IOJDKHEI yIOBJIETBOPATH TPeOOBaHHAM TEXHUIECKHX YCIIOBUH Ha MTOCTABKY.

6) KauecTBO MeTajyla CBapHBIX COEJHMHEHMHA 1O  pe3yJbTaTaM
HEpa3pyIIAoNEro KOHTPONSA JOIKHO COOTBETCTBOBATH YAOBRIECTBOPHTEIBHOMY
YPOBHIO, O3HA4alOIEMy OTCYTCTBHE BBIABISEMBIX JaHHBIM METONOM KOHTpOJIS
nedexToB, MO0 Hamuuue AedEKTOB, He BBIXOJAIMX 32 paMK¥ GpaKoBOYHBIX
KPHTEPHEB U HE BIMSIOMNX NPUHIMIHUAIEHO Ha KCILTYaTAlHOHHYIO HaN&KHOCTD
CBapHOT'O COCAMHECHHS;

B) KauecTBO M ()OpMa HAPYXKHOM TNOBEPXHOCTH CBAPHBIX COEAMHEHUH
0 pe3yJbTaTaM BU3yaIbHO-H3MEPHTEIEHOIO KOHTPOJS JOIDKHBEI YIOBICTBOPSATH
CleIyroiuM TpeboBaHUAM:

IOIycKaeMasi BHITYKIOCTh (YCHJICHHE) CBAPHBIX IIBOB JOJDKHA HAXOMHTBCS
B mpemenax 0,5-3,0 MM mpH TomIWHE CTeHKH TpyO Menee 10 Mm;
0,5-3,5 MM nipu ToymmHe creHku Tpy6 10-20 mm; 0,5-4,0 MM IpH TONIIMHE CTCHKH
Tpy6 Gonee 20 MM;

1oJ(pe36l OCHOBHOIO MeTaiuia He 6onee 0,2 Mm;

OTKIIOHEHME OT IpPAMOJNHMHENHHOCTH CBapHBIX CTHIKOB TpyO, H3Mepsemoe
IpOoCBETOM MeXAy JHHeiikoi H Tpyboii Ha paccrosmuu 200 MM
OT CTHIKa, He IOJDKHO OBITh OoJiee 3 MM;

3anafanus (Yriay6iieHns) MeXay BalMKaMM M 4elryHYaToCTh NOBEPXHOCTH
Ba MOKHE O6BITH He Oomee 1,0 MM T0pH TONIMHE CTEHKH TpYyO

ot 2 5o 4 mm; 1,1-1,2 MM npu TonuHe cTeHKH TpY6 oT 4 10 6 MM; 1,3-1,5 MM npH
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TONIIUHE CTeHKH Tpy6 ot 6 mo 10 mMm; 2,0 MM IpH TONIIMHE CTCHKH Tpy6
oosnee 10 Mm;
JOITyCKaIOTCsl OJMHOYHBIC CBapOYHbIE nedeKTsl COTJIaCHO
tabmuue 1X.1;
He JIOITyCKAIOTCS TPENMHEI I060ro pasMepa i OpHEHTAIHH.
JlomycTuMEBIE pa3Mephl IOBEPXHOCTHBIX e(eKTOB (Ta30BbIX MOP, IIAKOBBIX

BKIIFO49eHuH ), Borisisiemsie mpu BUK, MITK (MITJI) u L]
Ta6muuoa I1X.1

HoMunajJbHas MeHbINas TOJNHHA JomycTuMbIH JlomycTHMO€ YHCJI0
TPyOHOro 31eMEHTa B CBAPHOM MaKcHMAaIbHBIH pasmep | Aedexron Ha 100 MM
coeMHeHHH, MM nepexra, MM AJHHBI MBA, IT.
Ot 2 #0 3 BKITOYHUTENBHO | 0,5 3
Cebine 3 0 4 BKIIIOYHTENBHO 0,6 4
Carlne 4 710 5 BKIIIOUHTEIHHO 0,7 4
Cariiie 5 10 6 BKITIOUHUTENBHO 0,8 4
Csriiie 6 10 8 BKIIFOUHTEIIHHO 1,0 5
Ceoiuie 8 10 10 BKIIOYHTEIHHO 1,2 5
Csarime 10 no 15 BKIIOYHATENBHO 1,5 5
Csoine 15 g0 20 BKIIOYHTETBHO 2,0 6
Cseitie 20 10 40 BKIIIOYATENBHO 2,5 7
Cspimre 40 2,5 8

157. KauecTBO CBapHEIX COSAMHEHHIA 110 pe3yJIbTaTaM METaIorpaguieckoro
aHaIM3a JOJDKHO YIOBIETBOPATD CIEAYIOIMM TPeOOBaHMSIM:

a) Jlna cBapHBIX COCAMHEHHH TpyOONpOBOAOB M  KOJIEKTOPOB
U3 yriiepoaucToi cramu 20 1 MonuGaeHoBhIH ctamy (15M u 16M), paboratomx
npu temmeparype 390 °C u Gonee (Ho He Bbime 450 °C), rpaduTH3aiysi B 30HaX
CBapHOTO COEAMHEHHMs HE [OJDKHA NpeBbImaTh 6awia 2 mo mkaje rpadputusauy
(mpunoxenue Ne 1 x @HII).

6) Jlns cBapHBIX COEIAMHEHHH TPYOOIpPOBOJOB M KOJUIEKTOPOB M3 CTajed
nepnutHoro knacca 12XIM® u 15XIMI1®, paGoTaomux NpU TeMIieparype
450 °C u BBIe, CTaJ¥s MHKpONOBpeXaéHHocTH Metanna B 3TB COeMHEeHUH

He JomkHa mnpespimarh Oamn Il cormacHO  CTPYKTypHBIM — IIKajlaM
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MHUKpOTIOBpeXAEHHOCTH  (mpuioxeHrne Ne 5 (mma  cramd 12X1M®)
u npunoxenue Ne 6 (s cramu 15X1M1®) k ©HII).

B) JUIs CBapHBIX COeJMHEHHI TPYOOIPOBONOB M KOIUIEKTOPOB M3 CTaneH
MapTeHcHTHoro kiacca 10XOM®B (JIM82) m X10CrMoVNb9-1 (P91) cramus
MUKDOIIOBPEXASHHOCTH MeTaiuta B 3TB coenuHeHH# He IOIDKHA NPEBbIIATh Gau
111 cornacHo mKane MEKponoBpexaéaHocTH (mpuinoxenne Ne 8 k ®HID).

r) Jins pa3sHOPOIHBIX CBapHbIX COSIMHEHHH TPyOOIPOBOAOB U KOJLICKTOPOB
U3 CTaJIeii IEpIMTHOrO M MapTEHCHTHOTO KJIaCCOB MUKPOIIOBPEXXAEHHOCTD METAJLIA
He JoKHa npesbimars Oawia Il  cormacHO  CTPYKTYpHBIM — IHKaiaMm
MHKpOnoBpexaéHHocTH (mpuiokerrne Ne 9 (XpoMHCTble CBAPOYHBIE MaTe€pHalbl
10X9M1®/CrMo091) u mpunoxenue Ne 10 (mepauTHbIE CBapOYHBIE MATEPHAIIBI
09X1M®) x ©HII).

158. CpoiicTBa MeTallla CBapHEIX COEAMHEHHH TPyOOIPOBOAOB
¥ KOJUIEKTOPOB JIOIDKHEI COOTBETCTBOBATh CIEAYIOIMM TpeGOBaHHAM

a) TBEpIoCcTh MeTaiUIa MBa AODKHA COCTABIIATS!

- IUIs COeNVHEHHMi IEepIUTHEIX CTajed (cBapouHsli Marepuan 09X1M®)
B nuamnasoHe 140+240 HB (mo 250 HV);

- I8 COefUHEHMI MAapTEHCHUTHBIX cTajlell (B TOM 4YHCJe pPasHOPOAHBIX
C TIEPIUTHBIMH CTAAMH) B Auanasone 225+280 HB.

6) BpemeHHOe CONPOTUBICHHE Pa3phiBy MpPY HMCILITAHWA HA PacTKEHHE
OIHOPOZHBIX CBAPHBIX COEJWHEHHH HOKHO OBITh He HWKE MHHHMATLHOTO
periaMEeHTHPOBAHHOIO 3HAYEHHs 3TOM XapaKTePHCTHKU IJIi OCHOBHOI'O METAIIA,
a TpH UCIIBITAHUH Pa3HOPOJHBIX CBAPHBIX COEAMHEHUI — HE HIDKE MHHMMAIILHOTO
perlIaMeHTHPOBAHHOTO 3HAYEHHS BPEMEHHOTO COIPOTHBIEHWs MEHee NPOYHOH
W3 CBape€HHBIX CTAJIEH.

B) MUHHMMaTbHOE 3Ha4YeHHE YAAapHOH BA3KOCTH Ha obpasuax ¢ KpyIJBIM
HajgpesoM («MeHaxe») HODKHO ObITh He MeHee 0,40 Mbx/M? (4,0 krc-m/cm?),
a ¢ OCTpHIM Hazpe3oM — He MeHee 0,25 MJDx/M* (2,5 Krc-M/CM®), HE3aBHCHMO

OT KJ1acCca CBapMBacMbIX CTaJIei.
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IX. TIPOAJIEHUE CPOKA CJIYXBbI ObOPYAOBAHMUS ITOCJIE
OTPABOTKH HAZHAYEHHOI'O PECYPCA (CPOKA CJIYXBbI)

O6mue TpeGoBanus

159. Ilpouenypa TEeXHHYECKOIO MAHAarHOCTHUPOBaHHA M  IIPOMJICHHUA
Ha3HA4YeHHOro pecypca (cpoka ciyx6bl) o6opynoBaHMS IPOBOAUTCA B 00BEMe
9KCIIEPTH3Hl IIPOMBILILIEHHOH Oe3omacHOCTH coritacHO TpeboBanmam OHIT OI1b,
U pelleHne O MpOIeHHH pecypca (Cpoka Ciry:x0bl) MpUHMUMAeTCs Ha OCHOBaHUHU
BEIBOJIa 9KCIIEPTHOM OpraHU3alliM O COOTBETCTBUH HIIM HECOOTBETCTBUU OOBEKTa
9KCIEPTU3bI TPOOBaHUAM IIPOMBINLIEHHOH 6€30MacHOCTH.

160. Texnudyeckoe NHArHOCTHPOBAHHWE U TPOJUIEHHE CpOKa CIy»KOBI
(pecypca) o6opyIoBaHHS BKJIIOUAET CIEAYIOMHE MEPOTIPHATHS:

aHaIM3 TEXHUYECKOH, SKCIUTyaTalliOHHOM JOKyMEHTalluH U pa3paboTKy npu
HeoOXOAMMOCTH  IpOrpaMM  KOHTPOJII Ha  OCHOBaHHMM  TpeGoBaHHU
H nonoxenui riasel VII OHII;

IIPOBEJICHHE Hepa3pylLIaoIero U paspyllaiomero (mpu HeoOXOIUMOCTH)
KOHTPOJISA 3JIEMEHTOB 000py IOBaHHUS;

aHaJIU3 pPE3yJbTAaTOB HEPa3pyIIAIOLIEro KOHTPOJIS MeTalla M CBapHBIX
COEIUHECHUHN M pe3ylbTaTOB HCCIENOBaHUS MeTaJUla MO JaHHBIM Pa3pyIHaromiero
KOHTpOJi;I;

pacuyéT Ha IIPOYHOCTH C OLIEHKOH OCTAaTOYHOI'O pecypca U (MIM) OCTaTOYHOTIO
cpoka ciyO0sl WiH (M) IpU HEOOXOIMMOCTH IUKIHYECKOH JOJITOBEYHOCTH;

obobmaronyif aHalnu3 pe3yNbTaTOB KOHTPOJA, HCCIEJOBAHHA MeTaLIa
U pacy€ToB Ha NMPOYHOCTH C OLIEHKOH Ha €ro OCHOBE TEKYIEero TEeXHUYECKOTO
COCTOSHHA  OOOpyIOBaHHA M  YCTAaHOBIEHHEM HOBOTO  Ha3Ha4E€HHOIO
(mononHKUTENBHOrO Ha3HAYEHHOI0) pecypca I CpoKa CITyXKOBI.

Ilpu nposenenmm TJI u OIIb pomyckaercs mnpuBiekarh K paboTam
0 HepaspylmalomeMy H (WiM) paspymalleMy KOHTPONIO CIIELHaIHCTOB
Wil (1) m1abopaTopuy, COCTOSAINMX B INTATE€ WM CTPYKType SKCILTyaTHPYrOUIei

opraHnu3alniy, HWJIH BlaJeclibaa oGopynmaanm, IIpAd YCJIIOBUH COOTBCTCTBHA




127

KBATM(DHKAMOHHOTO YPOBHA CIELHMAINCTOB U JabopaTopuu INpodHIIO
BBHIMTOJTHAEMBIX paboT U By 000pyAOBaHHUS.

161. TIpoueaypa MpoOmIeHHS CpPOKa SKCIUTyaTalMyd OOOpYyAOBaHMs IIOCIE
WCYEpIaHMs Ha3HAYeHHOro pecypca (cpoka CiIyxObl) B 3aBHCHMOCTH
OoT ()aKTHYECKOrO COCTOSHHS METajlla MOXET BBIIONHATECA HEOIHOKPATHO,
M I[pH KaKAOM OYEpeJHOM IMpOAJIeHMH OyneT yCTaHaBIMBAaThCA HOBBIH
JOTIOJHUTENHLHO Ha3HAYEHHBIH pecypc (CpoK ciryx0b1) 060pyIoBaHUs.

B03MOXHOCTh KaXXJOTO ITOCIEAYIOMEro IPOAJICHUS CpOKa SKCILIyaTalliH
(KOppEeKTHPOBKHM paHee Ha3HAYeHHOrO0 pecypca IIoClle €ro HcuYepraHus),
o6yClaBlIHBaeTCs YTOYHEHHEM (aKTyanu3alyeii) py TEKyIleM AUarHOCTUPOBaHUU
BCEX OCHOBHBIX ¢baxTopoB, onpeAeIOIIX HaIEXHOCTh
H 6e30macHOCTh JaHHOTO 060PYAOBaHMS.

162. JIng TEXHHYECKUX YCTPOHCTB, B KOHCTPYKIMH KOTOPBIX NPUCYTCTBYIOT
37IeMeHTHI (IPYIIIEI JJIEMEHTOB), HMEIOIIHE HAa3HAUYSHHBIH pecypc (CPOK CITyXObI)
MeHbIle Ha3HAYeHHOro pecypca (cpoka cioyx0Opl) camMoOro TEXHHYECKOIO
yCcTpoiicTBa, TpeOyeTcs IpOBeJeHHME TEXHHYECKOIO  JIHarHOCTHPOBAHHS
H TIPOAJIEHHE pecypca TO3JEMEHTHO (IO 3THM IpyNIaM 3JEMEHTOB), IO Mepe
JOCTHXCHHS UMM CBOMX Ha3HAUYE€HHBIX PECYpCOB.

JlaHHOe TOJIOKEHHE PaCIPOCTPAHACTCA TAKKe Ha CHTYalMIO, KOrfa CpoK
TIPOAJIEHHs pecypca YKa3aHHBIX TIPYNIl 3JIEMEHTOB HE COBIAAaeT CO CPOKOM
HCUYEPIIaHUA TEXHAYECKHM YCTPOHCTBOM HCXOAHOIO Ha3Ha4Y€HHOIO pecypca WM
HA3HAUYEHHOTO  pecypca, YCTAHOBIEHHOIO  JKCIEPTHOH  oOpraHusanuei
II0 pe3yJabTaTaM TEXHHYECKOTo AuarHocTupoBanus (B pamkax OI1b).

B yka3aHHBIX CHTyaLsAX 10 pe3ylbTaTaM TEXHHIECKOIO AUarHOCTHPOBAHHSA
TPYIII 3ME€MEHTOB 0QOPMIAETCS aKT B BHIE TEXHUYECKOrO OT4ETa (3aK/IIOUEHHUA),
K pa3paboTke KOTOPOro CleAyeT PUBIEKaTh SKCIEPTHYIO OPraHU3alHIo.

163. Ilpu mnposeneHMd TexHudeckoro auarHoctupoBanus (u Ollb)
TEXHMYECKHX YCTPOMCTB, B COCTaBe€ KOTOPHIX MMEIOTCS JJIEMEHThI (IPyIIbl
3JIEMEHTOB) C Ha3HA4Ye€HHBIM pPecypcoM (CPOKOM CIyXO0bi), NpEeBBIIAIOIIAM

HasHa4YeHHBIH pecypc (CpPOK CIyk0ObI) €aMOro TEXHHYECKOIO YCTPOMCTBA,
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SKCIepTHas opradusaums, ocymectBimomas TJ[ u OIlb, ompexnenser
HE0OXOAMMOCTh M O0BEM TEXHHYECKOrO AMArHOCTHPOBAHHS YKa3aHHBIX TPYyIII
9JIEMEHTOB HAa OCHOBE aHAJIW3a HMX COCTOSHUA M PECYPCHBIX XapaKTEepHUCTHK
c y4éToM OGBEMOB M pe3ylbTaTOB MpPEAINECTBYIOMIETO SKCILTYyaTallHOHHOIO
KOHTPOIIA JIAHHBIX SJIEMEHTOB (€CJIH OH IPOBOJIMIICS).

- JlaHHOE TOJNIOXKEHHEe VI YKa3aHHBIX 3JIEMEHTOB PaCHpOCTPAHACTCS TaKXke
Ha NpOLEAypY IOBTOPHOIO IIPOJJICHHSA CPOKa ISKCIUTyaTallMd TEXHHYECKOIo
ycTpoiicTBa, ecn cpok ero ouepennoro T m OIIb He coBmagaer co Cpokamu
TI03JIEMEHTHOTO TEXHUIECKOTO JUArHOCTUPOBAHHMS.

164. TpeGoBaHHd 1O HEOOXOAMMOCTH BHIMOJHEHHS Pa3pyMIAIOLIEro
KOHTpOJIA, MECTaM HIH (M) KOHKDETHBIM 3/eMeHTaM OT6opa BEIPE30K (CIAJIOB)
U O6BEMY HCOBITaHMM, BKIIOYas IEpeYeHh METOJOB M  ONpEeAeIAEMBIX
XapaKTepUCTHK (CBOWCTB) MeTallla, [PEJCTAaBICHEl B THUIOBBIX mporpammax TJI
(rmasa VII) ¥ [OOMKHBEI COHEPKATECA B HHIOMBHAYAIBHBIX IPOIrpaMMax
TEXHAYECKOr0 JAHArHOCTHPOBaHMA. THIOBBEIE NPOIpPaMMEI IIPEACTABIEHBl B ITIaBe
VII ®HII, vHauBuAyalbHBIE IIPOrPaMMBl JOIDKHBI OTBEYaTh COOTBETCTBYIOLIMM
TpeboBaHUAM yka3aHHO# rinassl OHIL

Paspyiuaromumii KOHTpolb (MCCIeIOBaHHE METajlla Ha BBIpe3Kax (crmnax)),
ABNAeTCS OOf3aTeNBHBIM IIPH TEXHWYECKOM JHAarHOCTHPOBAHHU JJIEMEHTOB
U3 MEPIMTHEIX CTajleil, paboTalomuX B yCIOBHAX MOJI3YYECTH, €CIIH I HUX PaHee
ObUI0 mpoBeAeHO JABa WM Oolee MpPOMICHHM HA3HAYEHHOIO pPecypca,
mi6o ux obmas HapaGoTka nocturia unu mpesbicuna 400 TeICSY YacoB
(HO MCccle0BaHus HA BHIpE3Kax He MPOBOAMINCEH). IIpu 3ToM 06BEM HCTIBITAaHANA
HOJDKEH OBITh JOCTATOYHBIM ISl YCTAHOBJIEHUS XapaKTEPUCTHK, HEOOXOAUMBIX Ui
OLIEHKH OCTATOYHOI'0 pecypca JUarHOCTHPYEMBIX 3JIEMEHTOB.

Heo6x0oauMOCTh TOBTOPHOTO HCCIEOBaHMA MeTalja Ha BbIpe3KaX IpH
HOCIENYIOMMX AHATHOCTHPOBAHMAX Ha MalbHEHIINX CTagusX OKCILTyaTallM{
06GopyooBaHHUs YCTAaHABIMBAaeT OKCHEPTHas OpraHW3alys, OCYIIECTBILAIOIIA
HpOJJIEHHE CpOKa CIYXObl. JIis IMPUHATHS COOTBETCTBYIOILETO peLIeHHs CIeAyeT

NPUBIEKATH CIEHHAIN3HPOBAHHYIO HayJYHO-HUCCIIEI0BATENBCKYIO OpraHH3alHIo.
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165. Ilpomnende cpoka CIyx Ol (YCTaHOBICHHE HOBOTO Ha3HA4YE€HHOIO
(mononHuTENBEHOrO) pecypca (cpoka ciyxO6bI)), TEXHHYECKOIO YCTPOMCTBA HIIH
TPYIIII 3JIEMEHTOB B €10 COCTaBe 110 pe3yJIbTaTaM TeXHHYECKOro AMarHOCTUPOBaHUS
(u OIIB) nomkHO GBITH OGOCHOBAHO KOHTPOIBHBIM Pacy€éToM Ha IPOYHOCTh U
pacuéTHOM OLEHKOHW OCTaTOYHOIO pecypca IO BPEMEHHOH MM LUKIHYECKOH
Hapa6GoTKe. YCTaHOBJIEHHE HOBOTO Ha3HAYEHHOTO (IONONHUTENBHOIO) pecypca
(cpoka CiyXO0Bbl) TEXHHYECKOTO YCTPOMCTBA OCYINECTBISETCS Ha OCHOBaHHH
pe3yJIbTaTOB pacdéra PpeCypCHBIX XapakTepHCTHK BXOMMIIMX B €ro COCTaB
OCHOBHBIX PeCypCOIMMHTHPYIOLIUX JIEMEHTOB.

Pacuér Ha MPOYHOCTh M OLIEHKY pecypca CIEAyeT BBIMOIHATH C y4ETOM
(aKTHYECKHMX JAHHBIX 10 F€OMETPUYECKHM NTapaMeTpaM, YCIOBHAM SKCILTyaTalHH,
pe3yJibTaTaM KOHTPOJIL, B TOM 4YHCJIE pa3pyllalolero IpH €ro MPOBEACHHHU,
HOJyYEHHBIX B X0/I€ TEXHUYECKOI'0 JUarHOCTHPOBAHHSI.

Hns obGopymoBaHus, paboTalomero B YCIOBHAX MON3y4eCTH, pacyér
OCTaTOYHOTO pecypca sBisgeTcs oOs3arenbHbM. [IpH 3TOM  yUHMTEHIBArOTCA
(aKkTHYECKHE YCJIOBHS SKCIUyaTallMd IIyTEM HCIONB30BaHHMS 3KBHBAICHTHBIX
NapaMeTpoB  JKCIUTyaTalldkd M YCJIOBHOM  OKBHBANEHTHONH  HapaboTKH,
ompe/ieNsieMbIX C I[MOMOIIBIO JaHHBIX II0 CpPeAHErOA0BBIM I1apaMeTpam
SKCIUTyaTalli¥ ¥ COOTBETCTBYIOIIMM HapabOTKaM 3a BeCh NPEAIIECCTBYIOMMN CPOK
CITyKOBI.

166. KoHKpeTHHIi TOpSHOK M MeETOAWKy pacdéra ob6opyaoBaHMs
Ha IPOYHOCTb, BKJIIOYas OLEHKYy Hecymel CIOCOOHOCTH, pecypca, HHKIMYECKOH
(yCTaOoCTHOH)  [ONTOBEYHOCTH, ONpejeNsieT  JKCIEPTHas  OpraHu3alud,
ocymecteisiomas T/l u OITb TeXHHYecKOro ycTpoicCTBa, ¢ y4€ToM TpeboBaHMM
B doToii wactu coorBercTtByromux HJI u OHIIL. Hcnone3dyemele B pacderax
CiryeOHbIe CBOMCTBA MeTallla JOJDKHEI TapaHTHPOBATh HaNEXKHYIO H 0€30IacHyI0
pabory o6opynoBaHMs Ha BeCh IEPHOJA IIAHUPYEMOIO CpoKa IPOIJICHUS
 OKCILTyaTaIl|H.

PesynbTathl pacy€ra AODKHBI MNOATBEPXKAaTb, YTO IPH 3KCIUTyaTallHH

obopynoBaHHsS Ha YCTaHOBIIEHHBIX IIapamMeTpax B TEYCHHE BCEro IEpHOAA
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IIPOIEHHOTO CpoKa CITykObl obecreunBaeTcs COOMIOAEHHE 3aMacoB MPOYHOCTH,
yKa3aHHBIX B cooTBeTcTBYylommx HJI u B HacTosmei riase OHIL.

167. Ecnu mo yCIOBHAM TPOYHOCTH HIH (M) pe3ysibTaraM OLEHKU
OCTaTOYHOIO pecypca IJIi OTHAENBHBIX 3JIEMEHTOB WIH (H) y3JI0B 00OpyZOBaHHUA
HE BRIJIEPKUBAIOTCA periaMeHTHPOBaHHEIE K03 PUIIHEHTHI 3amaca IPOYHOCTHU NPU
Ha MACMOPTHBIX NapaMeTpax, MPOIJIEHHEe CpPOoKa CIyk OBl Takoro o6OpyZOBaHUSA
IOITYCKAEeTCs IPH YCIIOBHH YCTAaHOBJIEHHS 00OCHOBAaHHBIX Pacy€TOM NMapaMeTpoOB U
obszarensHOrO cobimonenus TpeboBanuii ®OHIL, Texnwueckodl AOKyMeHTaLuMu M
HJI, xacaromuxcs 6e30macHoO# KCILTyaTallid JAHHOTO TEXHUYECKOr0 yCTPONCTBA.
B ciaydae 000CHOBaHHOH HEOOXOAMMOCTH TaKoe pelleHHe MOOJDKHO OBITh
COTJIaCOBaHO C 3aBOJIOM-H3TOTOBHUTENEM 000PYAOBaHHS.

Okciuryatanus obopyaoBaHus IpH K03 dHUIeHTe 3ariaca IPOYHOCTH HHXKE
HOPMATHUBHOIO 3Ha4YeHHS MOXET OBITh MpOAOIDKEHAa B T€YEHHE OTrpaHUYEHHOIO
BpEMEHH, €CJIM TaKOe CHIKeHHe HaxOAWTCA B mpeaenax pomyckaemoro u ®HII
YpPOBHA, B TOM UYHCJI€ TMpH BBIIOJIHEHHH [OOMOJIHHUTEIBHBIX YCJIOBHH
(KOMITEHCHPYIOIINX MEPOIPHATHH): [IPOBEI€HNH PacIIMpPeHHOTO
JIOTIONTHUTEBHOTO (TIPOMEXYTOIHOT'0) KOHTPOJIS HWJTH/H IPUMEHEHHH CTIeLIMaIbHBIX
JOTIONIHUTENBHBIX CPEACTB JHATHOCTHKH, WIM/H ONpeJeleHuH (aKTUIeCKHX
CBOICTB MeTaJlia Ha BRIpE3KaXx.

168. Ilo pesynsTaraM TEXHMYECKOTO AHArHOCTHPOBAHMS M OIIPEECIICHHS
OCTaTOYHOTr'0 pecypca (cpoka ciryx0b1) 060pyRoBaHus (TEXHHYECKOTO YCTPOCTBa)
odopmiserca 3axmodenne JI1b, B KoTOpoM ycTaHaBIHMBAIOTCS:

cpok Oe3omacHOW »dKcIuTyatanuu OOOpyHOBaHMS OO OYEpPEOHOrO
TEXHUYECKOI'0 AUarHOCTUPOBAHM WM IO BEIBOAA €0 M3 HKCILTyaTallUuy,

yCIIOBUs JanbHelmel 6e30macHo# 3KCIuryaTalud 060pyOBaHus, BKIIOYas
pa3peleHHbIe TapaMeTphl U PeXUMEI paboThI, HOPSIOK NPOBEACHNUS TEXHUIECKOTO
OCBHJETEIBCTBOBAHUA M IIOJIEMEHTHOTO TEXHUYECKOTO IUArHOCTHPOBAHMSA B
ClydasiX, yKa3aHHBIX B myHKTax 162, 163 ®HII, Ha craguu SKCIUTyaTalUH
obopynoBaHHs B IpeAelaX YCTAaHOBJIEHHOIO IO pe3ylbTaTaM TEXHHYECKOro

nuarHoctupoBanus ¥ JI1b cpoka.
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IIpu ycTaHOBJIEHHH B 3aK/IFOUYE€HUH MOPsAAKA [TPOBEAEHHUA IIPOMEKYTOYHOIO
IIO3JIEMEHTHOTO TEXHHWYECKOro JHAarHOCTUPOBAaHMs B MEPHOJ IIPOJIEHHOIO CpoKa
IKCIUTyaTallid 00OpyHOBaHHS CleyeT COBMEIaTb CPOKH IO3JIEMEHTHOI'O
JMAarHOCTHPOBaHMUSA C Y4eToM myHKToB 162, 163 ®HII, a Taxke CpOKH
SKCILTYyaTal[MOHHOT0 KOHTPOJIS 3JI€MEHTOB B 3TOT IEPHOJ ¢ Ha3HAYEHHBIM CPOKOM
ogepearoro TJ[ B pamkax OIIb camMoro TEXHMYECKOrO YCTPOMCTBA, B COCTaBe

KOTOPOI0 3TH JJIEMECHTEL HAXOAATCA.

Kotasl

169. [l noBepXHOCTEH HarpeBa KOTIIOB, padoTatomux npu 450 °C u Beille,
OmpefieNsieTCss 10 pe3ylbTaTaM TeKyUIero IUIAHOBOrO OOCIeNOBaHUA pecype
JanbHEWIe  SBKCIUTyaTalUd W YCTaHaBIMBAaeTCA  CPOK  OYEPEAHOro
JUarHOCTUPOBaHUA.

JnarHocTHpoBaHKe, OLIeHKa COCTOSHUS M ONPEAEIIEHAE CPOKa SKCILTyaTallul
JI0 CleayIomero (o4epeTHOr0) KOHTPOJIS COCTOST B CIEYIOMIEM.

a) JlomkeH OBITh BBIMOJIHEH KOMILJIEKC MEPOIIPUATHIA:

aHAJIN3 JJAHHBIX TI0 YCIIOBHAM 3KCIUTyaTallii | TIOBPEXAaeMOCTH (HapaboTKa,
KOJIMYECTBO ITyCKOB, BOOHO-XMMHMYECKMH peXWM, BHI TOILINBA, TEMIIEpaTypHEIA
PeXHM, KOJTHMYECTBO OTIIOKEHHH, KOIMIECTBO U BUJ MOBPEKACHUH C IIPUBA3KOH K
HapaboTKe Ha HaTy BHISABIEHHUS ITOBPEXICHHH );

Hepa3pyLIAOI#i KOHTPOJIs MeTajuia Tpyo6;

HCCJIEIOBaHKs COCTOSHUS MeTaJlia ¥ OKCHAHOM IUICHKH Ha BBIpE3Kax;

omnpeeNeHye 1o pe3ybTaTaM HUCCIeIOBaHNH SKBUBAIICHTHOM TEMIIEPATYPhI
IKCIUTyaTallly Ul IIOBEPXHOCTEH HarpeBa U3 NEPIUTHON M ayCTCHUTHOH CTaJIew;

pacuéTHas WK pac4€THO-9KCIIEpUMEHTaNlbHasl OLIEHKA OCTATOYHOIO pecypca
TpyO;

YCTaHOBIIEHHEe pecypca JaibHeimedt Hagé&xHoM U  Ge3omacHOM
JKCILTyaTalvu.

6) VicxomHBIMH TaHHBIMYU JUIS OLICHKM OCTaTOYHOI'O pecypca IO KpHUTEpHIM

KapPONPOYHOCTH SIBJISAFOTCS:
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SKBHBAJICHTHAs TeMIIepaTypa SKCILTyaTall|u;

TOJIIIMHA CTEHKH H CKOPOCThH €€ yTOHEHHS (KOPPO3HOHHOI'O H3HOCA);

XapaKTepUCTHKH JIMTEIIbHOHM IPOYHOCTH MeTaula Tpy® JaHHOH
MHKPOCTPYKTYPHL.

B) HccnemoBanue OKCHIHOW TUIEHKH BKIIOYAET AaHAIHM3 CTPYKTYPBHI,
XapaKTepa 1 HHTEHCUBHOCTH KOPPO3HOHHBIX TTOBPEXICHHUH.

r) Jnd crajedt mNepauMTHOro Kjacca Ha OCHOBaHMHM HCCIIEHOBAaHUMN
MHKpPOCTPYKTYPH MeTajuia, kKapoumaoro (¢a3oBoro) aHanusa u OLEHKH TITyOHHBI
KOPPO3HHU ONPEENAIOT SKBUBAJICHTHYIO TEMIIEPATYPY 33 BECH CPOK IKCILTyaTaLlUU
JaHHOH MoBepXHOCTH HarpeBa. KapOuaHbIN aHAN3 3aK/IOYAETCA B ONpPEACICHHH
cojiepxaHus MoubieHa B KapOUIHOM OCaJIKe.

OKBUBAJIEHTHYIO TeMIIEpaTypy SKCIUTyaTallud AN TpyO W3 ayCTEHUTHOH
CTaJIM OIIPEEIISIOT IO KOJIMYECTBY G-¢a3bl. Ecim conepxanne G-¢assl cocTaBiser
MeHee | %, S3KBHBAIEHTHYIO TEMIIEpATypy OIpPEHEeJAioOT [0 KOJIWIeCcTBY KapOHIOB
10 TpaHuLiaM 3€peEH.

n) B 3aBucuMoCTH OT GaKTHYECKOrO COCTOSHHUSI MHKPOCTPYKTYpPHI MeTajlia
YCTaHaBIMBAECTCA YPOBEHb JKapOMPOYHBIX CBOMCTB CTaIH IO OTHOIICHHIO
K COOTBETCTBYIOIIEMYy YPOBHIO B HCXOJZHOM COCTOSHMH, a 3aTeM
C HCTONB30BAHHEM ATHUX JAaHHBIX M PAaCCUYUTAHHBIX NPUBEAEHHBIX HANpPSHKEHHH,
a TalKKe C y4éTOM SKBHBAJIEHTHON TeMIlepaTyphl SKCIUTyaTallHH OIpeHeisieTcs
OCTaTOYHBI! pecypc MOBEPXHOCTH Harpesa.

HasnauaeMsiii 110 pe3ynpTaTamM JUarHOCTHPOBAHUA pecypc (CPOK MpOIeHHs
9KCILTyaTalliy) OBEPXHOCTH Harpesa JIo CleAyioliero oocneioBanus, He JOIDKEH
npeBbImarh 50 THICAY YacoB.

170. JluarHOCTMpOBaHWE ¥ TpOAJIEeHHE pecypca (cpoka CIry>XObl)
KOJIJIEKTOPOB IO JOCTHXKEHHUHU Ha3HaYEHHOI'O pecypca MOXKET BBIITOJIHATHCA KaK JIJIs
OJIHO WIH HECKOJIbKUX rpynn OTHOUMEHHBIX KOJUIEKTOPOB,
TaK ¥ B KOMIUICKCHOM IOpsiIKE B paMKaxX NpOJUIEHUS CpPOKa CIyXObl KOTIa

B IICJIOM KaK €IHMHOro TCXHHYCCKOI'o yc*rpoﬁcnaa.
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O6mMii aIrOpUTM JMATHOCTHPOBAHHA M TPOMNEHHS CPOKa CIyXGHI
KOJUIEKTOPOB BKJIIOYAET PsAJ| ITAINOB:

a) OCHOBHEIMH MEpOTIPHATHSMH B paMKax NpOlEAypsl NMPOMJICHUS pecypca
(cpoka ciry0bl) KOJUIEKTOPOB SBJIIOTCS:

aHaM3 pEeXMMOB (ITApaMeTpOB) SKCIUIyaTalldM KOTJIa H Ppe3ylbTaToB
KOHTPOJISi METAILIA KOJUIEKTOPOB 32 BECh IIPELIECTBYIONIHMI niepuos] paboTs;

aHaJIM3 pe3yJbTaTOB HepaspyIIaiollero KOHTPOJIS H METaIorpaguyeckoro
aHaIIN3a COCTOSHHA METaJlIa 110 IaHHBIM TEKYIIEero o6cIe0BaHMus,

onpeneyieHue 9KBHBAJICHTHOM TeMIepaTypsl SKCILTyaTalul
¥ SKBHBAJIEHTHOM HapaboTKH 110 MapaMeTpaM Ha BRIXOJIE U3 KOTJIa,

KOHTpPOJIBHBIM pacdyéT Ha IPOYHOCTh C OLCHKOM OCTaTOYHOTO pecypca
KOJUIEKTODOB;

obobmaronyii aHamM3 pe3yNbTaroB oOCIeNOBaHMS U YCTaHOBICHHE
JIOTIOJIHMTENBHOrO Ha3HAYEHHOT'0 pecypca (Cpoka cixyk65I) KOJLUIEKTOPOB KOTJIa,

6) onpeAeNAIOT SKBHBAICHTHYIO TeMIIepaTypy I1apa 3a KOTIIOM (10 KaXIoMy
KOHTYpY) IO CpEJHErOfOBHIM  JaHHBIM  (DaKTHYECKOH  TeMIepaTyphl
¥ COOTBETCTBYIOLIMM Ka)XXZIOMY oy HapaboTKaM ¢ HCIIOIb30BaHHEM COOTHOIICHHH
KaApOIPOYHOCTH MaTepHraia.

Onpeneneune skpuBaneHTHOM Temmeparyphl (T,;) OCYIIECTBISETCS
COIJIaCHO yKa3aHWAM IOAMYHKTa «6» mynkTa 178 ®HII 114 maponpoBozoB.

ITonyueHHble 3Ha4Y€HHs SKBHUBAJIEHTHOM TEMIEpaTyphl Iapa 3a KOTJIOM
10 KOHTypaM BBICOKOTO H CpEIJHEro JAaBlCHHA IPHHHUMAIOTCI B KavecTBe
SKBHBAJCHTHBIX TeMIIEpaTyp SKCIUIyaTalldd JAjs BBIXOAHBIX KOJIIEKTOPOB
IOCIEOHHUX CTyNEHe# IeperpeBa MO CBeXeMy Ilapy M Iapy IpoMIleperpesa
COOTBETCTBEHHO.

B paMkax JaHHOTO NOAXOAA I BBIXOAHBIX KOJIJIEKTOPOB IIOCHIEIHHX
CTyIeHel meperpeBa ONpeNeNsoT SKBUBAJIEHTHYIO HapaboTKy MO CPEIHErO0BBIM
TeMIepaTrypaM 3a KOTJOM M COOTBETCTBYIOLIMM TOJOBBHIM HapaboTKaMm,
IPUBEAEHHYIO K pacu€THOM TeMIlepaType, COITIaCHO IrOpHTMY, H3JIOXKEHHOMY

B IIOAIYHKTe «a» myHkTa 178 OHIIL.
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B) BEIIIOJHSAETCA PacyéT Ha POYHOCTH C OLIEHKOM pecypca Mo CxeMe:

OTIpefeNsAioT NpUBEAEHHEIE HAINPHKEHHA B KOJUIEKTOpe C yqéTOM
daxTiueckoif TommmHbl creHKH (Sp)mo pesynsraram Y3T, B Kadectse S¢
NPUHMMAETCS MHMHHMAIbHAsA BENMYMHA M3 BCEX KOHTPOJIBHBIX 3aMepoB. Eciu

MHUHHUMAaJIbHas (aKTHdecKas TONIMHA CTEHKH Sy INPEBHIIIACT HOMMHAIIBHYIO
TOJILIKHY, TO B Ka4eCTBE Sy NPHHAMAIOT HOMUHAJBHYIO TOJIIUHY CTCHKH H Pacier

BeAETCA C YYETOM TONBKO IKCILTYaTAMOHHOH KOMIIEHCHpYIOIeH prbaBKu;

pacuéTubiii K03 (UIMEHT NPOYHOCTH KOIIEKTOpa (¢,) MPHU BHYHUCICHUH

[IpPUBEAEHHBIX HANPDKEHUH NPUHMMAIOT PaBHEIM MUHUMAJIBHOMY U3 CICAYIOIUX
3HAYECHUI:

MHHHMAJIBHOIO 3HaYEHHUS U3 K03 OUIIHEHTOB IPOYHOCTH, BEIYUCIICHHBIX A
- 9 miny.
KaXJI0H CHCTEMBI OTBCPCTHH ((pd ),
3HageHus Ko3((QHUIMEHTa MPOYHOCTH IUTYIEPHBIX CBapHBIX COEIMHEHHMA
S \.
(‘Pw)s

min .,

@, = min{e]™; o},}.

JloryckaeTcsl yYHUTBHIBATh YCHICHHE OTBEPCTHSA IUTYLEPOM IPH YCIIOBHH,
YTO COeAMHEHHE INTyIlepa C KOPIYCOM KOJUIEKTOpa BHIMOJIHEHO C MOJHBIM
IIPOILIABIICHUEM CTEHKH.

Pecypc KoJUleKTOpa ONpeAesIOT HMyTEM CONOCTaBIECHUS NPHBEIEHHOTO
HaNpsOKEHHsT C JOIMyCKaeMBIMH HaNpsDKEHMSMH IIpH pacy€THOM TeMIeparype,
COOTBETCTBYIOIMMH II0 PecypcHOM O6a3e JBYyM ONODHBIM TOYKaM, OIHOH WH3
KOTOpHIX OTBEYaeT JOIlyCKaeMoe HaNpsDKeHWe, MEHbIIe PacCYUTaHHOrO
IpUBEIEHHOIO, a JAPYroi — OOJNbIe PAaCCUHTAHHOIO MPHUBEAEHHOIO HAIIPSHKEHMA.
HckoMasi TOYKa, COOTBETCTBYIOLIAs PacCYMTHIBAEMOMY PECYpCy, ONpeAesieTcCs
METOaMH JIOrapu(MUYECKON WM JHMHEHHONH HHTEpHOJANHMH. JKCTPAIOJALus

JOITyCKaeMBIX HaIIpsDKEHHH paspelnaercs He 6osiee yeM Ha 25 THICAY 9acCoB.
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r) OcraTounslii pecypc AanbHefIel SKCILTyaTalMi BEIXOAHBIX KOJIEKTOPOB
NOCIefHAX  CTyNeHeldl  Ieperpesa TpH TPOMIEHHH CPOKA  CIYXOHI

Ha paC‘IéTHBIX ImapaMeTpax OIIPEACIACTCA BBIPAXKCHHEM:

Top = Tpr — T, (7

TIe Top — OCTATOYHBIA PECYpPC IIPU pacy€THOM TeMHOEpaType;

Tpr — UONHEI (MHIMBHIYalbHBIH) pecypc KOJLUIEKTOpa HpH PacuyéTHOM
TEeMIIepaType;

T, — 9KBHBaJICHTHas HapaboTKa JaHHO# IPyNIbl KOJUIEKTOPOB, IPUBEASHHAS
K pac4€THOM TeMIepaType.

x) Ocrarounbidi pecypc (T,p) BXOIHBIX M BBIXOAHBIX KOJIIEKTODOB
Ha MPOMEXYTOYHBIX CTYNEHAX IeperpeBa KOTJIa NMpPH MPOIJIEHHH CPOKa CIIYXObI
Ha pacd€THEIX MapaMeTpax ONpelesercs KaK pa3HWIAa MeEXIy IOJHBEIM
(MHIMBHIYAIBHBIM) PECYPCOM IIPU PacYETHOH TeMIepaType (Tp,) H (paKTHIecKol

HapabOTKOH Ha NEPUOA UATHOCTUPOBAHHS Ty

Top = Tpr — Tgy - (8)
Ecnu skBuBalieHTHas TeMIepaTypa Ha BBIXOJE U3 KOTJA IO KaKoMy-IuGo
M3 KOHTYpOB TMpEBHIIIaeT pAacuéTHYI0 TEMIEPaTypy H COOTBETCTBEHHO
OKBHBaJICHTHasd HapabGoTka (IpuBeAEHHAs K pacyETHOM TeMmeparype) T,
IpeBbILacT PaKTHIECKYI0 HapaboTKy, Cle[yeT OCTATOYHBIN pecypc KOJLIEKTOPOB

Ha IIPOMEXKYTOYHBIX CTYIEHAX MEpErpeBa AaHHOTO KOHTYpa IIPH MPOAJIEHHH CPOKa

CIryx0bl Ha pac4ETHBIX MapaMeTpax OMpeNeNsTh 10 COOTHOIEHHUIO:

Top = Tpr — 1/'t'q, T, 9

e) Pacu€rbl BBINONHAIOT @pM HOPMAaTHBHOM Ko3(dHIMEHTe 3amaca
[IPOYHOCTH, paBHOM 1,5.
B 060CHOBaHHEIX CTy4asx NOIyCKaeTcsi CHIKEHHE Koad@HIHenTa 3amaca

IPOYHOCTH 10 1,4.
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K) YcioBHEM IPOIJIEHHA CpOKa 3KCILTyaTalMi KOJUICKTOPOB SBILIETCA
OTCYICTBME B METallé M CBAapHBIX COCAMHEHHAX HEJOIYCTUMBIX JedeKxToB
H HEIOMyCTHMOM MHKpPOIOBPEXISHHOCTH CTPYKTYpHl (cOriacHo mMyHKTy 149
®HII), a Takxe cobmrojeHHe YCIOBHE IPOYHOCTH Ha IUIAHMPYEMBIA CpOK
npopjienus. Jlomyck KOJUIEKTOPOB B JANBHEWINYI0 OSKCIUTyaTallMi0 IpH
HoHWXeHHOM (He Oonee 4Yem no0 1,4) ko>dpduupeHTe 3amaca NPOYHOCTH
paspelaeTcs He 6onee 9eM Ha 30 THICAY 4acoB.

3) Otpa6oTasiive Ha3HAYEHHBIH WIH JONOJHUTEIFHO Ha3HAYEHHBIH pecypce
KOJUIEKTOPEI MOTYT OBITh JOMYILLEHH K JalbHEHILEH 3KCILTyaTalliH IPA pacIETHBIX
mapameTpax Ha cpok He 6oxnee 50 ThICAY 4acoB.

B oTaenbHEIX OOOCHOBaHHBIX CllydasxX JAOMyCKaeTcs MPOJJICHHE
3KCIUIyaTallid KOJUIEKTOPOB IOciie OTpaboTKM Ha3sHaYE€HHOIO pecypca Ha CPOK
6onee 50 ThICAY YacOB.

171. JIna maporepermyCKHbIX TpyOOIIPOBOAOB KOTAa MOPSAOK IMPOAIEHHSA
cpoka CIyxObl 1ociie OTpabOTKM Ha3sHa4YEHHOIO pecypca COOTBETCTBYET
AHAJIOTHYHOM TpoueAype INpPOMICHHA CpOKa CHyXObl JUld CTaHLHOHHBIX
IIApPOIPOBOJIOB C YHETOM ClIeAYIOMNX OCOOEHHOCTEH:

a) OJSKBHBAJIEHTHAsd TeMIeparypa 3a KOTIOM M COOTBETCTBYIOIIAs
3KBHBAJICHTHAs HapaOoTKa (MpHBeAEHHAsA K pac4ETHOH TeMIepaType) IPHUMEHHMEI
BIPSAMYIO TOJIBKO Il yJacTKOB IIapOBOTO TPaKTa 3a BEIXOAHBIMH KOJUIEKTOpaMHU
IOCHEAHUX CTymeHel mneperpeBa. OmpeneneHHe 3KBUBAJIEHTHOM TeMIEpaTyphl
3a KOTIOM M COOTBETCTBYIOIIEH OKBHBAIEHTHOH HapaOOTKH BBINOIHAIOT
cornacHo myHkTy 178 ®HIL

6) pacuét pecypca ru6OB aponepemyCKHEIX TPy KOT/a CieyeT BEIMOTHATh
B COOTBETCTBHH ¢ myHKtamu 176, 177, 179 ®HII, npomieHne pecypca
[IapOoINepeyCKHEIX TPYO clieyeT OCyIEeCTBIATh Ha paCYE€THEIE ITapaMeTph! KOTJa.

B) OCTaToYHBI pecypc JaubHeiimedl oSKcIUlyaTauuu Tru6oB Tpy6
Ha TPOMEXYTOYHBIX CTYNEHSX Ieperpepa (Iepermyckax) KOTia NpH¥ MpOAJeHHH
cpoka ChyOel Ha  pacd€THBIX  IapaMeTpax  ClleAyeT  OIpeAeliATh

10 ¢opmyie (8) — moamyHKT «a» myHkTa 170 ®HIL
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Eciu »KBHBalleHTHas TeMIleparypa Ha BbIXOJ€ H3 KOTJIa IpEeBHINIAET
PacYETHYIO TEMIIEPATYPY M COOTBETCTBEHHO SKBUBAIEHTHAs HApaboTKa IpeBhIIIaeT
dakTHuecKyl0 HapaGOTKy, OCTaTOYHBI pecypc IHOOB TpyO Ha IPOMEKYTOYHBIX
nepenyckax Ipd TPOMIEHHH Cpoka CHyXKObBl Ha pacu€THBIX IMapaMerpax
onpeaensieTcs o ¢popmyne (9) - moamyHKT «m» myHkra 170 @HIL

I') OCTaTOYHEIN PeCypC AaIbHENINEH IKCIUTyaTallMy TapoNepenyCKHbIX TpY0
Ha y4aCTKaxX IapoOBOro TpaKTa KOTJA 3a BBIXOAHBIMHM KOJUIEKTOPaMH IOCIEAHUX
CTYIIEHEH Meperpesa IpH IPOMTIEHHH CPOKa CIYXXObl Ha pac4€THEIX IapaMeTpax
onpeAensioT o popmyne (7) — noAmyHKT «r» myHkTa 170 OHIL

172. TIpomnenue pecypca (cpoka ciryx6sr) muthix aetaieii ¢ DN100 u 6onee
JOJDKHO TIPOBOAMTHCA TIPH BHINOIHEHUH CIIEAYIONIUX OCHOBHBIX TPeOOBaHHI.

a) [Iporenypa OHArHOCTUPOBaHWS M NMpPOMJIECHHS pecypca JIHTHIX AeTale
BKJIFOYAET:

aHaJIM3 PEeXHMOB DOKCIUTyaTalldM KOTIa M pe3ylbTaToB KOHTPOIIA,
a TaKKE PEMOHTA JIUTHIX AeTajleil 3a BeCh IPEALIECTBYIOLIMI ITepHoA paboThl;

aHalM3 pe3yJIbTaTOB HEpaspyIIalomero KOHTPOII H  HCCIEeJOBaHHUM
COCTOSHHA MeTayia (€Clid MOCJeJHHEe IPOBOAMIMCH) IO AAHHBIM TEKYILETO
o0cnenoBaHu;

ornpeneneHue SKBUBAJIEHTHOM TEMIIEpaTypsl 9KCILTyaTaluu
¥ SKBMBaJICHTHON HapaOOTKH IO TeMIlepaType IEeperpeToro napa — Ha BBIXOJE
U3 KOTJa;

KOHTPOJIBHEIH PacyéT Ha MPOYHOCTH C OLEHKOH MHIAMBHAYAIBHOIO pecypca
JeTajei;

obo0marommii aHalMW3 pe3ylIbTaToB OOCIENOBAaHUSA M  YCTaHOBJIEHHE
JIOTIOJIHUTEIFHOTO Ha3HAYEHHOIO pecypca JIMTBIX JeTanel KoTia.

HeobxomuMocts oTOOpa npo0 H3 JIUTHIX JeTalel I IPOBEIECHHA
MeTaiorpagMueckoro aHajuu3a, BKIIOYass MHKPOMOBPEXAEHHOCTE MeTala,
oIpeeNaeT SKCIepTHAs OpraHu3amys, Bemonssromas JI1b.

6) OKBHBAalEHTHYIO TeMIIEpaTypy 3a KOTIOM H COOTBETCTBYIOIIYIO

SKBHBAJIECHTHYIO HapaOOTKy ONpEeNelIoT B COOTBETCTBHM ¢ IyHKToM 178 OHIL
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OTH XapaKTepUCTHKM TPUMEHHMBI TOJBKO JUIS [eTanel, pacIloNOXEHHBIX
3a BRIXOJHBIMU KOJUIEKTOpaMH IOCIEIHUX CTyIIEHEH neperpesa.

B) BemnunHy pacyéTHOro HWHAWBUAYAIBHOTO peCcypca OIpPENENsIOT MyTEM
COITOCTaBJICHHS NIPUBEAEHHOTO HANPSHKEHHUS C JOITyCKaeMbIMH HANPSKEHUSIMH IIPH
pacy&THOM TeMIepaType, COOTBETCTBYIOLIUMH JBYM CMEXHBIM
(xpataBIM 10%4) 3HAYEHHAM pecypca, OTHOMY M3 KOTOPBIX OTBEYAET HOITYCKaeMOE
HanpsOKeHUe, MEHbIIIee paCCYUTAHHOIO NPUBEAEHHOIO HAMPSDKEHHUS, a IpYyroMy —
Gonpmee. IIpm »STOM JomyckaeTcs HMCHONB30BAaTh IIPMHLMUI  JIMHEHHOM
UHTEPHOJIANNHA. JKCTPAaloONSLUs AOMYCKaeMBIX HAampsDKEHHH paspelaeTcs
He 6onee yem Ha 30 THICAY YacoB.

r) Ilpm omnpeneneHNMH JONMyCKaeMbIX HamnpsHKEeHHW TMpH  pacu€THOH
TEMIIEpaType ¥ 3aJaHHBIX BEJMYMHAX pecypca MO HM3BECTHBIM HX 3HAYECHHSAM
s n1eOpMHpPOBAaHHOTO MeTajlla: KaTaHOro, KOBaHOIo, INTaMIIOBaHHOIO -
Tpebyercss yMHOXaTh YyKa3aHHbIE 3HA4Y€HWSA JOIYCKAaeMBIX HAMpsHKCHUH
Ha ko3¢ durment 0,75.

n) Ecnu nutas nmeranbk noaBeprajach PEMOHTY C BBIOOpKOH AedeKkTHOro
MeTajlJla WJId C BHIOOpKOH M TOCNeAyromlei e€ 3aBapkoi, B pacuérax ciexyer
yYUTBIBaTh JaHHEIH ¢akrop. Hanuuuwe BBIGODKM YYHMTBHIBalOT MECTHBIM
ocnabneHueM (yMeHbIIIEHHEM) paCUETHOTO CeUeHHs U MPU HEOOXOAUMOCTH YIETOM
KOHIIEHTpallUl HampsokeHu#d. PeMOHTHas 3aBapka yYMTHIBaeTCS BBEICHHEM B
pacy€THBle (QOpMyJBl KO3(QQHUIMEHTa CHIXKEHHUS IPOYHOCTH (P, BEIHYMHA
KOTOPOT'O 3aBHCHUT OT TEXHOJIOTHH (YCJIOBH) PEMOHTHOW 3aBapKH, TEMIIEPATyphl
SKCIUTyaTaluy U ¢paKTHIecKoi HapaboTKu U3Aemus.

PeMoHTHEIE 3aBapKH Ha JIUTHIX KOJICHAX HE JOIyCKalOTCs.

e) OcrarouHblii pecypc HAallbHEWIEH OIKCIUTyaTallMM JIMTBIX JeTaleH,
PacHoJIOKEHHBIX Ha MNPOMEXYTOYHBIX yYacTKaxX MapoBOro TpaKTa KOTJa, IIPH
TIPOJIIEHHH CPOKa CIIy>KObI Ha pacyETHRIE MTapaMeTphl ONIpeNesioT o popmyie (8)
B COOTBETCTBUH C MOIIYHKTOM «» myHKTa 170 OHIL

OcTtatouHBllf pecypc JalbHEHIIeW »OKCIUTyaTallud JHUTBIX JeTalei,

PaCIoNIo’KECHHBIX Ha YYacTKaxX IIQpOBOro TpPaKTa KOTiia 3a BbIXOAHBIMH
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KOJUIEKTOPaMH ITOCJIEAHUX CTyTICHEH neperpesa, MpU IPOAJIEHHH CPOKa CIIyKObI Ha
pacy€THEIE apaMeTpsl OIpeAeNAIoT o Gopmyne (7), yka3aHHOM B MOAIIYHKTE «I»
mynkra 170 OHIL

%) OtpaboTaBiIie Ha3sHAUYCHHBIH WM JOMOJHHUTENBHO HA3HAYEHHBIH CPOK
(pecypc) NHUTHIE AeTANH MOTYT OBITH JONYINEHH K JaibHeHIled 3KCITyaTalyy
Ha OCHOBaHHM YJOBJIETBOPHTEILHBIX DE3yJIbTaTOB KOHTPOJIS H PpacuyéToB
Ha MPOYHOCTH NPH PacuETHBIX TapaMeTpax Ha Cpok He Gosee 50 ThICSY YacoB.

B oTnensHEIX OGOCHOBaHHBIX CIydasX [JOIYCKAaeTCsd MPOMJIEHHE CPOKa
OKCILUTyaTal[iH JIATHIX JeTalel mocje oTpaboTKH Ha3HAUYeHHOIO pecypca Ha CPOK
6onee 50 TeICAY 9acOB.

Ecmu o pesyneraraM pac4€ToB Ha POYHOCTH HOPMATHBHBIH KO3 GUIMEHT
3amaca NMPOYHOCTH Ha IUIAHMPYEMBIH CpPOK IpPOIUIEHHS 3KCILUTyaTalMM JIeTaleif
He cobofaercs, JOMycKaeTcs MPOMJICHHe 3THX JeTallell Ha OrpaHHYEHHEIH CPOK
IpH MOHMWXEHHOM Ko3h@uIeHTe 3amaca MPOYHOCTH NPH YCIOBMH OTCYTCTBHS

HECOOITYCTHUMBIX )Ie(l)eKTOB B MCTAJIIC 10 pe3yjbTaTaM KOHTPOJIA. B stux ciydasax

K09 QUUMEHT 3amaca IPOYHOCTH HAa KOHEL IUIAHHPYEMOTO CpOKAa IIPOJUICHHMS

3KCILUTyaTalMy JOJDKeH OBITh He HIDKe 1,35, a COGCTBEHHO CPOK MPOJLIEHHS CITyKOEI
H3/IeNIHs HE JOJDKEH MpeBbinaTh 30 ThHICAY YacoB.

173. bapaGaHbl KOTJIOB HOCIe OTPa0OTKH HAa3HAYEHHOIO (IOMOIHUTENBHO
Ha3Ha4YeHHOT0) pecypca IOy CKAlOTCs B JATHEHIITYIO SKCILTYaTaLlUIO IIPH yCIOBUH
BBIMIOJIHEHHSA  CICAYIOIMX TpeOOBaHWMM MO  OLEHKE HMX  COCTOSHHA
1 paboOTOCIIOCOGHOCTH.

a) Texnwdeckoe cocrosHHe OapabaHa omnpejenseTcs Ha OCHOBAaHWH
pe3yIbTaTOB AUArHOCTUPOBAHUS, BKIIIOYAIOIIErO:

aHAJIN3 TeXHUYECKOH M 3KCILTyaTallHOHHOM JOKYMEHTAIlHH;

Hepa3pyIAIOMKA KOHTPOJIb METaUIa JJIEMEHTOB W TMPH HEOOXOAMMOCTH
HCCIIEIOBaHHs METAJLIa Ha BhIpE3Ke;

aHaJIM3 Pe3yNbTaTOB KOHTPOJIA U HCCIIeIOBAHMIA;

KOHTPOJIbHBIN pac4éT Ha NPOYHOCTh U pacdyéT IMKIMYECKON MPOYHOCTH

(ZONroBe4YHOCTH).
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6) Hepaspymartomuii KOHTpoJIb> MeTaiuia 6apabaHa MPOBOAMUTCS TIO THUITOBOM
nporpamMme, npeacraBieHHOH B myHkre 136 ®HII, unu mo uHaUBHIyanbHOU
nporpamme, pa3paOOTaHHO#H Ha €€ OCHOBE.

Heo6x0auMOCTh MpoBeIeHHs UCCIIE0OBaHMI MeTaia Ha BeIpe3ke (mpobxe)
u3 OapabaHa yCTaHABIMBAET SKCIIEPTHAS OpraHu3aius, BeinonHsromas JI1b.

OcHOBaHHEM JUIA TaKHX HCCIIEAOBaHHH SABIIAIOTCS:

WHTEHCHBHAjA IOBPEXAAeMOCTh MeTalla 10 3HAYUTENbHOH IUIOIIaax
HOBEPXHOCTH B BUZI€ TPELIMH H TPEIMHOMOAOOHEIX e eKTOB;

OTKJIOHEHMS TBEPAOCTH METAlIa OT YCTaHOBJIECHHBIX HOPM (TIOAIYHKT «I»
myHkTa 152 ®HII);

paccioeHMs MeTajula B jicTrax obedaek WM (M) OHHIN Ha CYyIIECTBEHHOM
WX IUIOIIA IH;

MHEIE IPUYUHEL, 00yCIIaBIHBAONIHE HEOOX0AUMOCTD HITH LIETIECO00Pa3HOCTh
IIPOBEICHHUS UCCIIEIOBaHHH METAJlIa Ha BEIPE3Ke.

B) TpeGoBanus mo otoopy (BhIpe3ke) mpobsl MeTana (nmpobku) us GapaGana
u3noxeHsl B myHkre 82 ®HIIL Bribop Mecta BRIpe3Kd NMPOOKU OCYLIECTBIAECTCS
9KCIIEPTHBHIM ITyTEM HAa OCHOBE aHAIM3a KOMILIeKkca paKTOpOB:

CepTH(HUKATHBIX JaHHBIX;

pe3ysbTaTOB MpeAblAyIIMX KOHTpollelk Merama OapabGaHa, BKIIOYas
HA3MEPEHHs TBEPAOCTH,

JUHAMWKH IOBPEKAAEMOCTH; F€OMETPHUECKUX XapaKTEPUCTHK 3JIEMEHTOB
C Y4Y€TOM pacHOJIOXKEeHHs CBapHBIX IIBOB, OTBEPCTHH M BHyTpuUOapabaHHBIX
YCTPOMCTB.

Beipe3zanHoe nox mpoOy orBepcTHe B 6apabaHe He JOIDKHO MMOHHXKATH €To
K03 PUIIHEHT NPOYHOCTH OTHOCHTEIHHO IIPOEKTHOMN BEJIMUNHEI.

HsroroBnenne w3 mnpoOku o00pasloB A IPOBENEHHA HCCIIeIOBaHUM
OCYIIEeCTBIIAETCA coracHo myHKkTy 87 OHIL

r) Uccnenopanus Metaiia 6apabaHa Ha BbIpe3Ke BKIIIOYAIOT:

OIIpECACIICHNEC XUMHYCCKOI'0O COCTaBa,
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MeTa/uiorpadudecKoe HCCIeOBaHHE, BKIIOYas aHAIM3 MHKPOCTPYKTYPHI
H OLIEHKY 3arpsA3HEHHOCTH HEMETAJUTNYECKUMH BKIIIOUEHUSIMH;

onpejielieHre TBEPIOCTH IO TONIIHMHE CTeHKH OapabaHa;

MeXaHUYECKUE MCIEITAHUSA C ONpeAeSieHHEM MPOYHOCTHBIX U IIACTUYECKHX
CBOMCTB MeTaJliia IIpH KOMHATHOMH U pabodeli TeMIepaTypax;

HCTIEITAHHSA Ha YIAPHYIO BA3KOCTb;

onpe/eleHne KPUTHIECKOH TeMIIepaTyphl XpyTIKOCTH METaLja.

Mertautorpagu4eckoe HCClieJOBaHHE IIPOBOAUTCS 110 BCEH TONIIMHE CTEHKH
6apabana (mo Beell BeicoTe mpoOku). Jlis STHX melled HCHONB3yeTcss o6pe3ok
OT Kpas npo6KH, He 3a/1eiiCTBOBAHHBIH IS H3rOTOBIEHH TEMILIETOB 06pa3LoB Ha
MeXaHUYeCKHEe UCTIBITaHMsA.

n) TepmetnunocTs GapabaHa mociie BbIpe3KH MpOOKH BOCCTaHABIMBAcTCS
3aryyIaoIKM INTYIEPOM C JOHBILIKOM, YCTaHABIIMBaeMbIM BHyTpb Gapabana s
npenoTBpalneHus 06pa3oBaHus B HEM 3acToifHOM 30HBL. Ecmu npo6ka BrIpesaeTcs
U3 BepxHel 4acTH oOevaiiku OGapabaHa, NOMyCKaeTcs 3ariIyINAOMMA IOTyLEp
yCTaHaBJIMBaTh C Hapy>XHO# CTOPOHEI 6apabaHa.

KOHCTpYKIHs ¥ pa3MepH! IITyIepa C JOHBIIIKOM 000CHOBEIBAIOTCS Pacu€TOM
Ha IPOYHOCTb.

TexHonorus BBapKH IITyIepa C 3aliymIKOH NODKHA IIPENyCMATpHBATh
TIOJTHOE MPOIUIaBJieHHe CTEHKH IITyLEepa.

¢) KoHTpo/bHBIM pacdéT Ha CTaTHYECKYIO0 IPOYHOCT 6apabaHa IIPOBOAUTCS
B COOTBEeTCTBHH ¢ TpeboBanuamu HJ] ¢ ydu€roM ¢akTHYeCKMX HOaHHBIX
II0 TEeOMETPHYECKHM IIapaMeTpaM »3JIEMEHTOB (B3aMMHOMY pacCIIOJIOXKECHHIO
CBapHBIX IIIBOB, CACTEM OTBEPCTHH, TONMIMHEI CTEHKH), YCTIOBHAM JKCILTyaTallui U
pe3yNIsTaTaM KOHTPOJIS M UCCIIeOBaHUH MeTalia (pH HATMYHK MTOCIEAHHX).

O6s3aTensHOMY PacYéTy Ha IPOYHOCTH MOAIEKaT 6apabaHbl, IOABEPTHY THIE
PEMOHTY: BHIGOpKaM Ne(eKTHBIX yJ4acTKOB HIM BHIOOpKaM C MOCHEAyIOLIeH
3aBapKOM.

%) JInst MOATBEPXAEHHS BO3MOXHOCTH JalbHemel sKcIuTyaTanuy 6apabana

Hocje oTpabOTKH Ha3sHaYEeHHOTO pecypca BBINOIHAETCA PacdéT Ha MMKIHYECKYIO
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IPOYHOCTD (HOJITOBEYHOCTD) MO KPHUTEPHAM MAJIONHUKIOBOH YCTATOCTH METala C
y4&TOM BO3JIEUCTBHS KOPPO3HOHHOTO (aKTopa.

3) B03MOXHOCTB, CPOK M YCIIOBHS IIPOJJIEHHs SKCILTyaTauu 6apabana cBepx
Ha3HA4YCHHOro (JIONMOJHHUTENBHO HA3HAUYEHHOTO) pecypca YCTaHaBIHBAIOTCA
Ha OCHOBaHHMM pe3y/IbTATOB TEXHMYECKOTO0 IWArHOCTHPOBAHHA, KOHTPOJBHBIX
pacyéTOB Ha CTaTM4eCKyl0 IPOYHOCTb, pPacd€TOB LHMKINYECKOro pecypca
U FHIPaBIMYeCKOT0 UCTIBITaHUusA GapabaHa.

H) IIpy HEBBINONHEHNH YCIOBHH IMKIMYECKOH MPOYHOCTH IO pe3ylbTaTaM
pacuéTa Ha MAIOLMKIOBYIO YCTaloCTh, OapaGan MoxeT OBITH JoOMyINeH
B JAJbHEHNINYIO 3KCILTyaTalli0 Ha OTpPaHUYEHHBIH CPOK IIPH YCIOBHH pead3alliy
JOIOMHUTENBHEIX (KOMIIEHCHPYIOIIHX) MEPONPUATHIA 110 KOHTPOIIIO METaIa WK
CHIDKEHHIO HampshkeHMHA B OapaGaHe 3a Cuér yxecTodeHHs TpeGoBaHuMi
II0 BEJICHHIO PEXHUMOB (CTALOHAPHEIX H HECTALIHOHAPHEIX) paboTHI KOTJIA.

k) OTpaboTaBmMii Ha3HAYEHHBIH (WIH DOIONHHUTENHHO Ha3sHAYEHHBIH)
pecypc GapaGaH MOXeT GHITh JONYIIEH K AabHeHINel SKCILTyaTalH Ha CPOK
He Gonee 50 THICSY YaCOB HA OCHOBAHUU IOJIOXKUTENBHBIX PE3yJIbTATOB KOHTPOJIS,
ACCIefIoBaHMM MeTalwia (eCliM OHHM TMPOBOAMIIMCH) M DAacy€TOB Ha IPOYHOCTH
npd  COONIONEHHMM  yCTaHOBIEHHBIX  TpeGopammii  HJI,  TexHmueckon
M 3KCIUTyaTaIllHOHHOM JOKyMEHTaI[HH.

B oTaensHBIX 00OOCHOBAaHHBIX pacdeTaMH CiydasX AOILyCKaeTCs NPOLICHHE
cpoka ciryx651 6apabana mocie oTpaboTKH Ha3HaUYeHHOTO pecypca (IpH NEPBHIHOM
IpoANeHuH) Ha cpok 6onee 50 ThicAY YacoB.

Eciyu 1o pe3yibTaraM OLEHKM LHUKIMYECKOW XOIroBedHOCTH OapabGaHa
HAKOILUIEHHas  yCTalOCTHas TOBPEXAEHHOCTh Merauia mnpesbimaer 0,8
(Ho cocraBnsier MeHee 1), CpOK TpOAJIEHHs SKCIUTyaTtauuy 6apabaHa He HOIDKEH

npesbimarh 30 THICAY YacoB.
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CTannHoHHbIe HAPONPOBO/LI, NaponepenycKHbie TPy6ONpoBoOaLI
TYpOHH H KOTJ/IOB

174. K OCHOBHBIM »3jIeMEHTaM, BXOISIIAM B COCTaB IapONPOBOMOB,
OTHOCSITCA TIpAMEIE TPYOBI, THYThI€ OTBOABI, IITAMIIOBAaHHBIE M INTaMIIOCBapHbBIE
KOJIEHAa, IUTAMIIOBaHHBIE TPOWHHUKHA, JIMTBIE JETaH, CBapHBIE COEHHHEHHS
(B TOM 4HCIIEe TPOHHHUKH ), IEPEXOIBL.

HauGosiee OTBEeTCTBEHHBIMH JJIEMEHTaMH, JMMHUTHDPYIOLIMMH PeCypc
IapONpoBO/a KaK IEeJIbHOr0 TEXHHYECKOro YCTPOKCTBA, ABIAXOTCA THYThIe OTBO/BI
(ru6BI) ¥ IITAaMIIOCBapHEIE KONEHA.

175. Ilpouenypa TeXHUYECKOIO AHArHOCTHPOBAaHHUA M MPOJUICHHS pecypca
HapoNpPOBOAA BKIIOYAET CICAYIOLIHE MEPOIIPHUATH:

aHaJIM3 TEXHUYECKOH TOKyMEHTAlIHH;

KOHTPOJIb Hepa3pyIalOIUMH METOAAMUY;

pEBH3Hs NapONPOBOAHOM U omopHO-noaBecHo# cucteMsl (OIIC);

aHAIM3 CTPYKTYPhl M MHKPONOBPEXIEHHOCTH METAIa HEMOCPEACTBEHHO
Ha 3IeMeHTaX, 6e3 BRIpe3KH (PEeIUIiKa, TOPTaTUBHEIH MUKPOCKOII, CKOJI, CPe3);

WCCIIEIOBAaHMUA COCTaBa, CTPYKTYpPhl, CBOMCTB M MHMKPOIIOBPEXAEHHOCTH
MeTaJllla Ha BEIpe3Kax (B HEOOXOAUMBIX Cliyuasx, oroopeHHbIX B OHIT);

KOHTPONIBHEI pacyéT Ha NPOYHOCTH M OLEHKA OCTaTOYHOIO pecypca
¢ yuéToM (paKTHYecKMX HAHHBIX II0 YCIOBHAM OSKCIUTyaTalldH, pe3yibTaTaM
KOHTPOJISL U HCCIECIOBaHUM;

06001aromyii aHAIH3 pe3yIbTaTOB KOMILUIEKCHOTO 00CiieI0BaHuS;

BhITycK 3aKmoderus DI 1b.

B03MOXHOCT, TPOAJIEHHST CpOKa SKCIUIyaTallid IIapompoBoAa CBEpX
HA3HAYEHHOTO pecypca OCHOBHIBAE€TCS Ha IIOJOXKHUTENBHBIX pe3yJbTaTax
obcnenoBanus  (HepaspymIAlOmEro KOHTPOJS, J1aGOpaTOPHBEIX MCCIEIOBaHUI)
¥ pacuéTHRIX OLIEHOK OCTaTOYHOIO pecypca.

176. PecypCHble XapaKTEpHCTHKH OCHOBHBIX 3JIEMEHTOB IIapOMPOBOIOB
ONpeNeNIAIOT PacUETHHIM IyTEM: BBYMCIAIOT TNPHUBEAEHHBIE HANPHKCHUA

B 3JIEMEHTE€ HOPMATHBHBIMH METOJAaMHM, ONPEACIIOT 3KBUBAJIICHTHBIC NMApaMCTPhI
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3a BeCh NPEIIICCTBYIONIHMIA CPOK KCILTyaTalliy U C HCIIOJb30BaHHEM 3THX JaHHBIX
PacCUHTEHIBAIOT 10 KPUTEPHANBHBIM I1OKA3aTeNAM JIUTEIBHOM MPOYHOCTH CTAIH
MHIMBUIYaIIbHBIA M OCTATOYHBIH pecypc Ha 3aJlaHHbIE TIapaMeTpHL.

B KayecTBe OCHOBHOrO pacyéTHOTO peXHMMa DPacCCMATPHBAECTCH PEXHM
¢ paboueii (KBa3UCTAIIMOHAPHO#) HArPY3KO}A.

Pacuér ¢ y4éToM IMKIMIECKOH COCTABISIOWEH HATPYKEHHsI 10 KPHUTEPHIO
OpelelbHOM CyMMapHOH  HAaKOIJIEHHON IIOBPEXAEHHOCTH OT JeHCTBHA
CTaTHYECKUX M IUKIHYECKHX HANpsDKCHUM IPOBONUTCSA B CIydYasX, eClM oOlee
KOJIMYECTBO IOJIHBIX LMKIOB HAarpyeHus (IyCKOB-OCTAHOBOB MapoIPOBONA H3
XOJIOHOTO COCTOsIHMs ) MPeBEICUT 1000 Ha BpeMst HCUEPIIaHHs peCypca).

K mycky u3 XONOZHOrO COCTOSHHMS CIEAYeT OTHOCHTH IyCK MapoIpoBOJa,
€CJIM MepeJ €T0 HavyaloM TeMIIepaTypa MeTajlla CocTaBiseT He 6onee 150 °C.

177. Pacuér npuBeNEHHBIX HANpPSIKEHHM B JJIEMEHTaX MapOIpPOBOJOB
BBIMTOJIHAIOT HOPMAaTHBHBIMH METOJIAMH C y4ETOM CIIEAYIOIIUX TpeOOBaHMIA:

a) B rHyTHIX OTBOZAX (rHbax) NpUBEAEHHEIE HANIPSKEHHS PACCUUTHIBAIOT JUIA
PacTsAHYTO# 30HEI (HapyXHOro 06Boza) riuba; B IITAMIIOBAHHEIX H JIMTHIX KOJEHAX
— AJIs PacTSHYTOM M CXKaTOH 30H (Hapy>KHbIH M BHYTPEHHHI 06BOIBI).

Jist IITaMIIOCBapHEIX KOJIEH Pacy&THAs 30Ha ONPENENAETCS PAacIIOIOKEHHEM
IPOAOJIBHBIX CBAPHBIX IBOB (IPHBEAEHHEIC HAPKEHHS PACCUMTHIBAIOT TU60 uIs
PacCTAHYTOH H C)KATOH 30H, 1160 I HEUTPAIBbHOM 30HBI).

6) Ilpum ompenenenmn xoddduumentoB ¢opmbl ruboB mms pacuéra
NPUBEAEHHBIX HANpPHKEHHWH HCIIONB3YIOT MaKCHMAajibHOE 3HAYEHHE OBAIbHOCTH
10 pe3yJIbTaTaM U3MEPEHUMN, HO He MeHee 6 %.

s IITaMIIOBaHHBIX, JMTBIX M IITAMIIOCBAPHBEIX KOJIECH OBAJLHOCTD
IPHHUMAIOT paBHOH 2 %.

B) B pacuérax Mcnoip3yloT MUHEMaNbHYIO (paKTHYECKYIO TONIIMHY CTEHKH
Sy mo pesynsrataM Y3T. Ecnu Sy mpeBbIIIaeT HOMHHAIBHYIO TOIMHY CTEHKH
JJIEMEHTa, Pacy€T BeAETCH M0 HOMHMHAIIBHOH TOJIIMHE CTEHKH C Y4ETOM TOJBKO

9KCILTyaTallHOHHOM KOMIIEHCUpYIOIeii MpruOaBKH.
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r) Ilpu BEIMUCIEHWH MPHBEAEHHBIX HANMpPSOHKEHHH B CBapHBIX TPOMHHKAaX
pacy€THBIA KOI(QQHUUKEHT MPOYHOCTH P, INPHHMMAIOT PABHEIM MHHHMAILHOMY
3HAYEHHIO U3 KO3 HIIHEHTa MPOYHOCTH 32 CUET OocnableHus AeTalll OTBEPCTHEM

@4 (c yu€rom ykpemsieHus) u K03 PuupeHTa MPOYHOCTH IITYLIEPHOIO CBApHOI'O

COEIUHEHUS P,

@p = min{@y; Po}.

n) KosbouummeHT NpoOYHOCTH NPOJONHHBIX CBAapHBIX COENUHEHHH
IITaMIIOCBAPHEIX KOJIEH MW INTYHEPHBIX CBAapHBIX COENWHEHHH TPOHHUKOB
NPHHEMAIOT PABHBIM:

pu pacuérHoii Temneparype 10 530 °C — He 6onee 0,8;

npu pacu€tHoit Temmeparype 530°C u Beime — He 6omee 0,7,
a 1 crtaned 15X1M1®, 10XOM®Pb u X10CrMoVNDb9-1 — e 6onee 0,65.

e) JIg CTBIKOBBIX CBapHBIX COETUHEHHH pecypCOONPEAEIAIONMMH SBISIOTCS
SKBUBAJICHTHBIE HAIIPHKEHUS, PACYET KOTOPHIX BHIIONHSIOT C y4ETOM COBMECTHOTO
JCHCTBAA MOJMHOTO KOMIUIEKCA HarpyXarmomuX (aKTopoB, BKIIOYAs BECOBEHIE
HArpy3KkH ¥ YCHJIMS OT KOMIIEHCAllUH TEIUIOBBIX NEpeMEIeHHIH.

B kadecTBe pacy€THOrO SKBHBAJICHTHOTO HAaNpPsDKEHHA IS MOCIIEAYIOLIETO
onpefieieHUss HHAUBUIYalbHOIO MIIM OCTaTOYHOTO pecypca CBapHBIX COeXMHEHHI
INPUHUMAIOT €0 3HAYCHHE, COOTBETCTBYIONIee Hanboliee HanpsHKEHHOMY CEYEHHIO.

178. OKBHBaJeHTHBIE IIapaMETPhl OSKCIUIyaTalMd M SKBHBAJICHTHYIO
HapabOTKy MaponpoBOJa ONPENENAIOT C MCIONB30BaHHEM CTAHUHOHHBIX JAHHBIX
II0 CPEAHErOJOBHIM TeMIlepaTypaM MW [aBICHHSIM H COOTBETCTBYIOLIUM
¢dakTHYecKMM HapabOTKaM IO KaXIOMy KalleHZapHOM TOAy 3a BECh CPOK
SKCILTyaTalliy COTJIacHO CIIEAYIOMEMY MOPAAKY.

a) Pacu€r SKBUBaTEHTHBIX TeMIlepaTyphl M HapaGOTKM IOCTPOEH

Ha U3BECTHOM MapaMETPHYCCKOM YPaBHCHHH KapOIIPOYHOCTH.
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OKBHUBalleHTHas HapaboTKa onpeneseTcd no popMmyiie:

n T )
’3=%‘2[’5T“”)'10(2°"1"‘5) . (0)
i=1

Tae T,— SKBHBaJeHTHas HapaboTka, mpuBeA€HHas K Temmepatype Ty,
(ycnoBHas HapabGOTKa, COOTBETCTBYIOINas (paKTHUECKOMy HCYEPIAHHIO PeECypca
MeTaUla IIapoNpoBOAa 3a CYET IION3Y4EeCTH IPH 3aJaHHOW TIOCTOSHHOM
Temneparype Typ) B xadectse TakoBol Temnepatypsl (Ty,) IPHHEMAIOT PaCYETHYIO
TeMuneparypy Ty;

T; ®m 71— cpenHeromoBas TeMmmepaTypa B TEKymeM TOAY
H COOTBETCTBYIOIIasA JAHHOMY roJly HapaboTKa;
N — KOJIMYECTBO JIeT paboThl IapOMPOBO/A.

B npuBenéHHOM BBIpaOXEHHMH, a Taloke B IOCIeAyIomHX (opMyrTax
teMreparypa T npunuMaertcs B K.

6) OxBHBaJleHTHas TeMmepatypa T, OIKCIUIyaTallMd ONpPENENseTCs

YHUCJICHHBIM METOAOM M3 COOTHOIIICHUS :

T;
l (TSKB .Taxa)] — ‘tq) . 1020 ’ (11)
i=1

rze Ty — haKTHIecKas HapaboTKa NaponpoBoja Ha GHKCHPOBaHHBIH MOMEHT

BpeMeHH (BpeMs 06clieloBaHH!s ):

[:4:

i=1
YpasHenue (11) pemaercss OTHOCHTENBHO HEW3BECTHOW BEJIMYHHBI T,
YHUCJICHHO METOJOM IIOCIENOBaTEe/IbHEIX MNpHOMIkeHui. B kadecTBe mnepBoi

HTEpalWy CICAyEeT HCIOIB30BaTh 3HAYCHUE TEMIIEPATyPHhI
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JlomyckaeTcs CYMTaTh JOCTATOYHON TOYHOCTH BhIumcieHui +0,2 °C.

B) DKBHBAJICHTHOE JIaBJICHHE paCCUUTHIBaeTCA 1o hopMyJie:

n 1/m

T;
p= (Y L) . a2
o

i=1

TAe: P, —IKBHBAICHTHOE [aBJICHHE 3a BECh PaCIETHBIH CPOK CITyXKOHI Ty;

p; U T; — CPEIHErOJIOBOE JIaBIIEHHE B TEKYIIEM Iofy U COOTBETCTBYIOINAS
JaHHOMY oy HapaboTKa;

T — KOJIUYECTBO JIET pabOTHI MapoOINPOBOJia 3a PAaCYETHEIN NEPUOL;

m — noKasaTelb CTelIeH! B ypaBHEHUH JJIMTENbHOM MPOYHOCTH.

IToka3zaTens m B ypaBHEHHH JUIUTENHLHOM MPOYHOCTH MPUHUMAIOT COTTIACHO
CIIPaBOYHBIM JAHHBIM.

JlonyckaeTcs MpHHUMATh CIeAYIOLie 3Ha9eHUs II0Ka3aTens m:

Juis cranu Mapok 12MX u 15XM:

m=10,0 —mpu T <500 °C;

m=8,0—-npuT =510 °C

1uia crand Mapok 12X1M® u 15X1M1D:

m=10,0-mpu T <520 °C;

m=8,0 —npu T = 540 °C;

m=6,0—npuT =570 °C.

JUis MpOMeXXyTOYHBIX TeMIepaTyp 3HA4YeHHs IoKasaTells M [OIyCKaeTcs
BBIYUCIIATh JIMHEHHON WHTEepHoONALMEH MeXXy IBYMS OIOPHBIMHM TOYKAaMH,
OrpaHHYHMBAIOIINMHM C Pa3HBIX CTOPOH 3Ha4eHUE pacuETHOM TeMIepaTyphl.

JomyckaeTcss B KadecTBe pacu€THOrO 3Ha4Y€eHU TEMIIEpaTyphl 3a BECh CPOK
SKCIUTyaTalldd IIaponmpoBOjia TpPH OINpeleleHHH II0Ka3aTens m IPUHUMATh
BEIIMYUHY SKBHUBAJICHTHOU TEMIIePaTyphl Tis npu YCJIOBHH,
410 |Tys — T;| <20 °C asst Bcex 3Ha4YEHMHA i.

Jis XpOMHCTBIX CTajlel clieffyeT OO ITOJy4eHHS NOCTOBEPHBIX MAHHBIX IO

BCIIHYIHHE ITOKa3aTeiisl M INPHHHMATbh B KAYCCTBE 3KBHUBAJICHTHOI'O JAaBJICHHA €rO
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cpeqHeapH(PMeETHUECKOE 3HAYEHHE, IOMyYEHHOE YCPEAHEHHEM CPETHEroJOBbIX
JaBJICHHIA 3a BeCh MPEALIECTBYIONMH CPOK SKCILTyaTallHH.

OKBHBAJIEHTHOE JaBlIeHHE CJIeAyeT MCNOIb30BaTh IIPH OIpEACICHHH
NpUBEeIEHHBIX HANPSDKEHHH Ui MOCIEeAYyIomEeH OLEHKH peCypCHBIX nokasarelei
3a MPEIIECTBYIONIMIA IIEPHO]] SKCILTyaTalliy [TapOnpoBo/ia (3a BpeMA Tg).

179. BenuuuHy HHAMBHIYAJIBHOTO HIIH OCTAaTOYHOTO pecypca Uil MeTaiia
Tpy® ¥ rHOOB ompefenseTcs M3 CIEOYIOUIEr0 COOTHOINCHWSA rapaHTHPOBaHHBIX
XapaKTEePUCTHUK IJTATENTbHOU IIPOYHOCTH, MIPEACTaBIAIOLIETO coboit

npeoOpa3zoBaHHOE MapaMETPUIECKOE YPaBHEHHUE:

lgt =2 iA (n'a)l+21 T 13

rie T — WHOUBUAYAJIbHBIA pecypc,

T — ucnone3yeMas B pacyéte Temmeparypa, K;

n — k03 PUITHEHT 3amaca NPOYHOCTH;

o — npuBeaE¢HHOe HanpskeHue, MI1a;

a — TMOCTOSHHAS, 3aBUCAINAs OT MapKU CTaJIH.

IlocTosiHHAs a IS TApONPOBOAHBIX MapoOK CTalM INEpIMTHOrO Kiacca
[IPUHUMAETCS] paBHOM:

g cranun 12MX — 25,0,

g ctam 15XM — 25,0

g ctama 12X1MO — 24,88,

s crama 15X1M1O - 25,2,

Koadduuuenrs: A; nojMHOMa LIECTON CTeleHH B cooTHomleHMH (13) mud

aponnpoBOAHBIX cranei MEPIAUTHOIO Kj1acCa NPHUBCACHBI B HHX(GCHCI[YIOHICﬁ

tabmuue X.1.
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Tabmuma X.1
Mapxka cramu| Ay Aq Az As A4 As Ag
12MX 20750 | -225,338 5,666 0,984 -0,173 0,01 |-0,000212
15XM 21130 | -173,562 | -49,28 10,891 -0,892 0,033 [-0,000465
12X1M® 22810,76 | -730,70 89,186 -7,654 0,3316 [-0,00556 0,0
ISXIM1® | 24099,54 | -774,70 79,73 -6,739 0,3162 |-0,00588 0,0

Kos¢p¢uument 3amaca npodHOCTH npu pacuéTe NpHHHMAETCS PaBHBIM 1,5
(n =1,5). Ilpn HamuumK GaKTHIECKUX NAHHBIX IO XapaKTEPHCTAKAM [JIATENBHOM
IIPOYHOCTH MeTallla MaponpoBOJia Ha BpeMs OTPaOOTKH MM HAa3HAYEHHOTO HITH
JAOMOJIHUTENBHO HAa3HAYEHHOIO pecypca MAOMyCKaeTcs IMPHUHHAMATL 3HAYCHUE
Koot HIHEnTa 3aaca IPOIHOCTH HIXKe 1,5, HO B MOGOM ClTydae OHO ZOIDKHO GbITh
He MeHee 1,3.

180. Pecypc (MHAMBHAYaTBHEIA MM OCTATOYHBIN) IJiA MeTalIa (aCOHHBIX
3JIEMEHTOB MAPOIPOBO/A (32 MCKIIOYEHHEM THYTHIX OTBOAOB) OMPEAEIAIOT IMyTEM
COMOCTaBHUTENBLHOIO aHANN3a METONOM MHTEPMOIIAIMHA MPUBEIEHHBIX HAIIPSKCHUH
C H3BECTHBIMM JOIyCKaeMBIMH HalpsOKEHHUSAMH IIPH DPacdéTHOM TeMIeparype
B IByX CMEXHBIX OMNOPHBIX TOYKAX, COOTBETCTBYIOIIMX PECYPCHBIX 6a3aM, I
ONHOM M3 KOTODHIX JOMyCKaeMOe HaNpsDKeHHe BBINE, a JUIA APYroil HEKe
NPUBEAEHHOTO HANPsDKEHUS (IIOAITYHKT «B» IHKTa 170 W NOAMYHKT «B» ITYHKTA
172). B kadectBe

OCHOBHOIO IPHMEHSETCS METON JOorapu(MHYECKoi

HHTEPTIONALMH, [JOIyCKAaeTCs MCHONB30BaTh SKCTPANOJSALHMIO IOIMYCKAeMbIX
HanpsoKeHHHR Ha pecypc He 6onee 25 TEICSY YacoB.

JlomyckaeTcs onpenensaTs pecype ITAMIOBAaHHBIX M MITAMIIOCBAPHBIX KOJIEH
no ypaBHeHHIO (13) ¢ yuéroM K03 (PULHEHTOB IPOYHOCTH CBAPHBIX COEMHEHHI
AU IITaMITOCBAPHBIX KOJIEH COTJIaCHO IMOAMYHKTY «I» MyHKTa 177 ®HIL.

181.

KoapuimenTsl NPOYHOCTH CTHIKOBBIX CBapHBIX COEJUHEHH

TPHHKUMAIOT COTIacHO TpeGosanusM HJI minu no pesynbraram HCTIBITaHMI 0Gpa3LIOB
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MeTajl/la Ha BBEIpe3Kax W3 CBapHBIX coeauHeHuit. [Ipm 3TOM Hcmone3yemebie B
pacuétax KOIQQHULUMEHTH NPOYHOCTH CBapHBIX COCAMHEHHH HE JOIDKHBI
NIPEeBHIMIATh:

s pacyétHo Temmneparypsl 1o 530 °C Benuuunsi 0,8;

s pacuétHoit Temnepatypsl 530 °C u Beime BenmuuuHsel 0,7 118 craneu
mepauTHOro Kiacca u 0,65 Ui XpOMUCTBIX CTallel MapTEHCUTHOTO KJacca.

JIns pa3sHOPOAHBIX CBAPHBIX COCAMHEHHH 3JIEMEHTOB U3 CTAJIEH IEPIUTHOTO
H MapTEeHCHTHOIO KJIaCCOB KO3(QHIHEHT MPOYHOCTH He JOJDKEeH mpesbinars 0,6
HE3aBHCHMO OT TEMIIEpaTyph! SKCILTyaTallHH.

182. I'lpu onpeneeHNH peCypCHBIX XapaKTEPHCTHK 3JIEMEHTOB I1apOIIPpOBOJa
C MCTIONBb30BaHHEM PAcUETHBIX MPUBENEHHBIX HANpsHkeHUH KO3(QQHIHEHT 3amaca
MPOYHOCTH INPHUHMMAETCS DPaBHBIM HOpPMAaTHBHOMY 3HadyeHuro 1,5. B ciydae
IPUHSATUA MNOHWKEHHBIX KO3(pQHIMEeHTOB 3amaca IPOYHOCTH IIPU HAIHYUHU
YAOBJIETBOPHTENILHBIX JAHHBIX IO JIUTEIHHOH NPOYHOCTH METaILIA, NOTY4YEHHBIX B
pe3ynbTaTe COOTBETCTBYIOUIMX MCIBITAHWHM Ha BBIpE3KaX, OHU JOJDKHEI OBITH HE
MEHee CIIeAYIOIIUX 3HAYCHUN:

1,30 — nns mapompoBOAOB W3 TNEPIWTHBIX CTallell ¢ AaBiIeHHMEM Iiapa
1o 14,0 MI1a, 3a ucxiroueHueM naponpOBonoﬁ rops9ero NpoMIIeperpesa;

1,35 — nns mapompoBOAOB M3 TNEPIUTHRIX craieit sHeprobmokxoB CKJ|
U BCEX I1apOIPOBOOB ropsiuero MpoMIleperpeBa U3 NEPIUTHEIX CTaleH;

1,45 — ans naponpoBOAOB U3 XPOMHUCTBIX CTAJIEH MapTEHCUTHOIO Kjlacca.

ITpu pacuére pecypCHBIX XapaKTEpHCTHK IITaMIIOCBapPHBIX KOJIEH CHMXXEHUE
ko3dduurenTa 3amaca IPOYHOCTH OTHOCHTEIBHO HOPMAaTWBHOIO 3HAYCHUS
HE JIOITyCKaeTCs.

183. Pac4y€T ocTaTOYHOTO pecypca JIeMEHTOB NapoIpoBO/ia MPHU IPOATICHHH
CPOKa CITy>OBI IIPOBOAMTCS CIEAYIOIIUM 00pa3oM.

a) [IlpomneHue pecypca BBIIOJHAETCS Ha pacy€THBIE IapaMETPEl

IKCIITyaTallui CJICNYIOIIIUMHA criocobamu:




151

1) OmnpenensioT 3KBHBaNEHTHYIO HapaGOTKY T, [0 MOAMYHKTY «a» ITYHKTA

178 ©HII npu npuBenEHHOM TeMIepaType, paBHOH pacu&THOM TeMIepaType: Top =

Tp.

Onpenensior  HMHAMBHUIAYAIbHBIA  PeECypC (tpr) mpm  pabote

Ha pacy€THOW TeMIlepaType M pacuéTHOM JAaBJIEHHH IO cooTHomeHuto (13) mwm
coryiacHo ImyHkry 180 ®HII.

Ocratouneii  pecypc (To,,) IHpH  MOCHEAYIOIEH  IKCILTyaTalluH

Ha Pacu€THHIX MapaMeTpax ONpeelseTCa B COOTBETCTBUH ¢ (popMyitoii (7):

top = Tp’r =T,.

2) Ompenemsor SKkBHBaneHTHYIO TeMriepaTypy (T,.;) M 3KBHBAIEHTHOE
nasjeHde (P,) 3a NPEAIIECTBYIOIMM CPOK 3KCILTyaTalldy (Tp) MO MOAMyHKTaM
«6», «B» myHkTa 178 OHIL

Ornpenensior MHAMBHAYalbHBIH pecypc /s YCIOBHMH paGoTH IpH
3KBHUBAJICHTHBIX TEMIIEPAType H JIaBICHHH (T,,) 0 ypaBHeHuIo (13) wiu cornacHo
myHkTy 180 OHIL.

Onpegemnsior CTETIEHb BbIpabOTKH pecypca MeTajia (D)

3a (paxTHIECKOE BpeMa paGoTEI (Tg) IO COOTHOIIEHHIO:
To
D=—. (14
1’-31‘ )
Onpenensor  MHAMBHIyaNBHBIA  pecypc (tpr) mpm  pabote
Ha pac4YCTHRIX NapaMeTpax (1o ypasHeHmIO (13)) wmu cornacuo myHkry 180 ®HII).

Ocrarounsiii pecypc npH nocieayromeii SKCIUTyaTalid HAa PacuETHBIX

napameTpax (Top) ONpENENeTcs BhIpaKeHHEM:

Top = Tpr ' (1 — D). (15)
6) Ilponnenme pecypca BHIIONHSETCS Ha SKBHBANECHTHBE (HIH BechMa

Onu3Kye K HIM) NapaMeTphl IKCILTyaTallHH.
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OmnpenensaioT SKBUBAJCHTHYIO TEMIIEpaTypy M SKBHBAJICHTHOE [aBEHHE
3a IpEeAIIECTBYIONMI CPOK KCIUTyaTallUy IO MOAMYHKTaM «6», «B» myHkTa 178
OHIL

Omnpenensrot HHAUBHUTy ATbHBIN pecypc npH pabore
Ha SKBHMBAJIECHTHBIX Iapamerpax (T,y) MO cooTHomeHuio (13) mmM coriacHo
nyHkty 180 ®HIL

OcrtarouHsIit pecypc npu noceayronie 9KCILTyaTaIuu
Ha SKBUBAJICHTHEIX IIapaMeTpax (T,;) ONpeleseTcs:

Tos = Tor — Ty - (16)

B) [Ipozsienue pecypca OCyLIECTBIIAETCS Ha pa3pelIéHHEIE (YCTaHOBICHHEIE)
TIapaMeTphl, OTIMYHBIE OT PACUYETHBIX ¥ SKBHBAJICHTHBIX 1apaMETPOB.

Ilna  3TOro pacyéTHOrO Ciydas OIpefleIeHHEe OCTaTOYHOro pecypca
BEINIONHSETCS] AHAJIOTMYHO paHee YKA3aHHOMY B TOANYHKTE «a» HAaCTOSIIETO
mynkTa OHII, ¢ yuéroM cienyromux W3MEHEHUN:

1) OxBUBaneHTHas HapaGoTKa (T, = T,y) PACCUUTHIBACTCA s IPUBEAEHHOM
Temnepatypsl Ty,, paBHOH yCTaHOBNIEHHOW (pa3peli€HHOM) TemmepaType Ty:
Thp = Ty;

WunvBuayanbHelH pecypC (Ty;) PacCUMTBIBACTCA Ml YCTAHOBJICHHOH
TeMIIepaTyphbl H YCTAHOBIEHHOTO AABIICHUS;

Ocrarounsiii  pecypc (Toy) Mpd  MOCHeAyIoOmei 3KCILTyaTaluH

Ha YCTAaHOBJICHHBIX IMapaMETpax COCTABJIACT.

Toy = Tyr — Tay - a7
2) Dransl pacuéTa BIUIOTH IO ONpEeNeNeHHs ITapaMeTpa CTENIEHH BhIpaboTKH
pecypca (D) BKIXOYHTENBHO OCTAIOTCS O3 H3MeHeHHH: D = Ty /Toy;

PaccunTteiBaeTCI HHAUBHYAJIBHBIN pecypce Ul YCTaHOBIIEHHBIX IIapaMETPOB

SKCILTyaTalliH Ty, (CM. BBIILE);
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Octarounblii pecypc (Toy) MPH MOCIEAYIOLIeH paboTe Ha yCTaHOBJICHHBIX

mapamMeTpax CoCTaBIIACT:

Toy =Tyr- (1—D). (18)

r) Ciemyer Ipd OIpelneleHWH OCTaTOYHOIO pecypca Ha pacdETHEIE
W YCTAQHOBJIEHHBIE IMapaMeTphl JAalbHEHIed SKCIUTyaTallud IPHMEHATH
o6a nmpuBeIEHHBIE BBIIIe BapUaHTa pacdéra.

Pellenne 0 HasHauYeHHH pecypca MpOJUIEHHs JKCILTyaTallMd IapoIpoBoia
NPUHUMAETCA C YYETOM pe3yNbTaToOB pacuéra Mo o6OMM BapHaHTaM H JaHHBIX
110 (aKTHIECKOMY COCTOSHHMIO MeTajlla COINIACHO PEe3yNbTaTaM TEXHHYECKOIO
TAArHOCTUPOBAHHS.

184. Ilpomnenme cpoka ciayxObl mIapompoBoja mmocje OTpaboTKH
Ha3HAYeHHOro  (JOMONHUTENPHO  HA3HAa4eHHOI0) pecypca, OCHOBaHHOE
Ha TMOJIOKUTENBHBIX pe3yIbTaTaX TEXHHYECKOTO AUarHOCTUPOBAaHHUA U PacyETHBIX
OLIEHOK OCTaTOYHOI'0 pecypca, HOJKHO 00ecieduTh 6€3011acHOCTD €0 JallbHeUImen
9KCIUTyaTalldd B TEYEHHE YCTAHOBIIEHHOIO CPOKa MPOJIEHHUS C yIETOM CIEAYIOMHMX
TIOJIOXKEHWM:

a) Eciii no ycioBHsM MPOYHOCTH WK (H) pe3ysibTaTaM ONEHKH OCTaTOYHOIO
pecypca MJii OTHAENBHBIX 3JEMEHTOB MAapoONpoOBOAa HE BHIAEPKUBAIOTCA
pernamentapoBanHble OHIT koa¢¢uuenTsl 3anaca MpoYHOCTH NpY NPOAICHHUN
OKCILUTyaTalldd Ha pacu€THHIX IapaMmeTpax IMapa, JOIyCKaeTCs BHITOIHATH
IIPOJIEHHE pecypca MapolpoBo/ia Ha IOHIKEHHBIX NTapaMeTpax.

IIpu 5TOM OCHOBaHHMEM JJI CHIDKEHHS TapaMeTPOB SIBIISIOTCSA Pe3yJIbTaThl
pacuéra Ha MPOYHOCTh OT BHYTPEHHETrO JaBJIEHHs U COOTBETCTBYIOIIErO pacuéra
pecypca. [Ipy HEBBITOJHEHUH YCIIOBHH IPOYHOCTH IO pe3ysibTaTaM IIOBEPOYHOrO
pacuéra Ha BeCOBbIe HArpy3KH M CaMOKOMIIEHCAIIWIO MMaporpoBoOAa JOJDKHEI OBITH
IIPOBEICHBI MEPONPHATUSA IO CHHXKEHHIO OKBHBICHTHBIX  HAlpsLKEHWH
B MApONpPOBOJE O AOIYCTHMOrO YpPOBHS IYyTEM HalaJKU CHCTEMBI KpeIUICHHH

C yCTpaHEHHEM BBIIBIEHHEBIX NPY PEBH3HH J1€(PEKTOB.
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B ciydyae HEBO3MOXHOCTH BHIIIONHEHHS HEOOXOAUMBIX MEPOIPHATHI
B TEKYIIMH PEMOHT, IIpU KOTOPOM OCYIIECTBIAEeTCS 00cIefOBaHUEe, OHH MOT'YT OBITh
IIEpeHECEHBl Ha CpOK He 6ojiee 25 THICAY YaCOB MPH YCIOBHH JOMOJHHTEILHOIO
KOHTPOJIA CBapHBIX COEAMHEHHH W T'MOOB ¢ HaMOONBIIMMH 3KBHBAJI€HTHBIMU
HaIpPsLKEHUAMH 10 pe3yJibTaTaM BBIIIEYKa3aHHOIO MOBEPOYHOTO pacyéra.

6) Ilpu oTkiIOHEHUSIX TpacChl MapOIpPOBOAA HITH BBISBIEHHBIX HapyLICHUAX
B €r0 ONOPHO-TNIOJIBECHON CHCTEME IO OTHOIIEHUIO K MPOEKTY W HCIOIHUTEIBHOM
cxeMe HeOOXONMM NOBEPOYHBI pacuéT Ha IPOYHOCTH M CAMOKOMIIEHCAI[HIO
IApOIPOBOJHOM CHCTEMBEI, 110 pe3ylbTaTaM KOTOpOro (GOpMHPYIOTCS KOHKPETHBIE
PEKOMEHJaLlM¥ 110 MCIpPABICHUIO BBIABICHHBHIX HNe(PEKTOB M OTKIIOHEHH
Y IIepeHalaiKe OMOPHO-TIOABECHOMH CUCTEMEL.

Jis yxa3saHHBIX Clly4aeB IPHBEACHHE TpPacchl HapoONpoBOAa B MPOEKTHOE
COCTOsiHME 6e3 NOBEPOYHBIX DAcYéTOB HAa MPOYHOCTH M CaMOKOMIIEHCALIUIO
1 6e3 nepenanagku OIIC sBisieTCS HEOMYCTHMEIM.

B) OTpaGoTaBiyii Ha3HAYEHHBIH WM JOTIOJHHTEIHHO Ha3HAYEHHEIH Pecype
IapONPOBOJ MOXET OBITH ONYIIEH K AalbHeHIel 3KCIUIyaTalMy IPH PaCYETHEIX
WM TMIOHH)XEHHBIX IapameTpax Ha cpoK He Oojiee 50 THICAY 4acOB Ha OCHOBAHWH
MIOJIOXKUTEIBHBIX PE3yIbTaTOB KOHTPONSA, HCCIEOBaHHA COCTOSHHMS MeTalla
¥ pac4€THEIX OLICHOK pecypca IpH coOMONeH!H YCTaHOBIEHHBIX TpeGoBanuii HJI,
TEXHUYECKOM U SKCILTyaTallMOHHOW JJOKYMEHTAIHH.

B otmensHBIX OOOCHOBaHHBIX CiIydYasX JOMYCKaeTCAs [MPOAJICHHE
9KCIUTyaTallid I[apompoBOAa IIOClIe OTpabOTKH Ha3sHa4YeHHOro pecypca
(nepBuYHOE NpoyIeHKe) Ha Cpok Goee 50 THICIY YacoB.

r) Ilpomnenwe cpoka OSKCIUTyaTallud MApONpPOBOAA HA OCHOBAHHM
pesyssTaToB T/ u pacu€ToB pecypca cienyer ohopMIATh Ha BECh MapONpPOBOJ B
LIEJIOM, & HE Ha OT/IEJIbHBIE €r0 3JIeMeHTHI WiH 6510ku. HasHaueHHne pa3HbIX BETHYHH
OCTAaTOYHOI0 pecypca HHIMBHAYAIBHO [Js KaXXJOro »JIeMeHTa (WIM TPyl
3JIEMEHTOB) I1apoIpOBOJA pu MPOJJICHAN ero SKCILUTyaTaluu

HE clienyer.
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IIpu HeoOXOOMMOCTH IO pe3ysibTaTaM 3KCILUTYaTallHOHHOTO KOHTPOJIA
Y aHaIM3a yCJIOBUM SKCIUTyaTallH AOITyCKaeTCd Ha3Ha4aTh JJIA OTAENbHBIX IPYIII
AJIEMEHTOB MAapolpoBOAa TNPOMEXYTOYHBIH KOHTPOJIb, BKIIOYAs aHaJM3
MHKPONOBPEXIEHHOCTH MeTajljia, IO BEIPaOOTKH MapoNpOBOAOM YCTAHOBIEHHOTO
OCTaTOYHOTO pecypca.

185. Ilpoanenne cpoka ciyOBl IapONPOBOAOB IOPSYEro MpoMIIEperpeBa
u3 LIBJI Tpy6 cramu 15X1M1® ocymecTBisieTcs CleIyroLAM 00pazoMm.

a) OmpeneneHue TEXHUYECKOTO COCTOSHHMA M OcTaTo49HOro pecypca LIBJI
TpYO TpebyeT BHIONHUTD PsAJ 00A3aTeIBHEIX MEPOIPUATHIA:

aHaJIN3 TEXHWIECKON TOKyMEHTalluy;

KOHTPOJIb Hepa3pyIIaloIiuMU METOIaMH;

WCCIIEJOBaHUA COCTaBa, CTPYKTYphl, CBOMCTB M MHKPOIIOBPEXIEHHOCTH
MeTallla ¥ CBapHBIX COeJUHEHHU# TpyOoIpoBoa;

KOHTPONBHBIH pacyéT Ha MPOYHOCTh C OLEHKOH HHAWBHUIYAILHOTO
(ocTatoyHoro) pecypca C Y4Y&TOM (paKTHYECKHX MOaHHBIX IO YCJIOBHAM
3KCILTyaTalyy, pe3ylbTaTaM KOHTPOJISA M UCCIIeOBaHHIA;

06o06maronyii aHau3 pe3ynbTaToB 06CIEA0BaHHA C BHIITYCKOM 3aKITFOUEHUS.

6) Uccnenopanue cocrosiaus meraiuia LIBJI TpyO BKiIIOUaeT aHams:

- MaKpOCTPYKTYpPEI B CPaBHEHHH C TPeOOBaHUIMH TEXHHYECKHX YCIIOBHIA;

- MUKPOCTPYKTYpBl B  CONOCTaBIC€HMH CO IIKaJIOH JIMKBallMOHHBIX
MHUKpocTpykTyp Metaia LIBJI Tpy6 (mpunoxenue Ne 11 k @HII);

- MHKpPOIIOBPEKAEHHOCTH MeTajula ¢ omnpefelieHHeM OOBEMHON oMU HOop
Ha y4YaCTKax C MAaKCHMAaJbHBIM HX COCpefOTOYeHHEM. Pe3ynbTaThl aHaimM3a
MHKPOINOBPEXAEHHOCTH MeETajlla OLCHHBAIOT B COOTBETCTBHHM CO IIKaJIOH
MUkponoBpexa€HHOCcTH ctanu  15XIM1® [IBJI Tpy6 (mpunoxenue Ne4d
Kk ©HII).

B) Pacuér sKkBHBaneHTHOH TeMmepaTypbl W SKBHBAJIEHTHOW HapaboTku
[1aponpoBoAa CIIEAYeT BHIIOIHATE B COOTBETCTBUH C IyHKTOM 178 OHIL

r) PacuérHas oneHka MHIUBHAYyaIbHOro (ocTarouHoro) pecypca LIBJI Tpy6

BBITTOJIHACTCA II}’TeM OIpCACIICHUA IIpI/IBCIIéHHBIX Hanpamenuﬁ OT BHYTPCHHCTO
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AaBJICHUS U TOCIEAYIOMEro YCTAHOBIEHHS 110 HUM BEIMYHHEI Pecypca ¢ yUEToM
M3MEHCHHA XapaKTEPHCTHK JUIMTENBHOM IPOYHOCTM MeTalia B IIpoLecce
OKCILTyaTalli¥, ONpEAENIeMOro 10 pe3ylbTaTaM aHaim3a (HaKTHYECKOTO
CTPYKTYPHOTO COCTOSHHMS MeTalla. Ecnu wWccnenoBaHMs MeTauia BKIIOYAIH
ONpeAe/ICHUE XapaKTEPHCTHK XKAPOIPOYHOCTH (JUTHTENbHOM IPOYHOCTH), OLIEHKY
OCTaTOYHOIO pecypca CIEAYeT MNPOBOAUTE IO (DAKTUYECKHM IKAPOMPOYHBIM
CBOMCTBaM MeTalUla C HCIIONB30BaHMEM HOPMAaTHBHOTO Kod(dHIueHTa 3amaca
IPOYHOCTH.

1) PacuérHyio omeHky ocTaTo4HOro pecypca cBapHBIX coemuHeHuit L[BJI
TPY6 BBIMONHAIOT IIyTEM CONOCTABNEHHS MAKCHMANBHEIX SKBMBAJEHTHBIX
HAalpSOKCHHH (B3ATHIX M3 TNPOEKTHOrO HIM MHOTO TOBEPOYHOTO pacuéra
NapolpoBOJia Ha NPOYHOCTh M CAMOKOMIEHCAIMIO) C MPHUHSATHIM B pacuére
AONYCKacMbIM  HAaNpSKEHWEM  CTald  IIA  pPacuy€THOM  TeMIIEpaTypsl
H nporHosupyemoro pecypca. KoahduumeHT mpouyHOCTH CBapHOTO COESHHHEHMS

YCTaHABIIMBAaC€TCA MO pe3yJbTaTaM MCCIIeJOBaHUM CBapHOIo CO€JAUHEHUs

Ha BbIpe3ke (B TOM 4YHCIE C Y4Y4ETOM MMEIOIErocs OaHKa JaHHBIX ),

HO IPHUHHMAaETCs paBHBIM He 6omee 0,7.

Cnemyer wcrmone3oBaTh JOIMycKaeMble HaIpsDKEHHS, YCTaHOBIICHHBIE IIO
pe3yipTaTaM MOpPAMBIX JKapONMPOYHBIX MCHBITAaHUN CBAapHBIX COEIUHEHHiA
Ha BeIpe3kax. Ilpu 3TOM clexyeT HCHONB30BaTeE HOPMATHBHEIMN Koo duimeHT

3anaca mpo4YHOCTH.

CranunoHHbIe NHTaTEAbHbIE TPYGONPOBOALI

186.  OCHOBHBIMH  3JIeMEHTaMH  ITHTATENBHEIX TPyOOIIPOBOJOB,
OKa3bIBAIOLUIMMH BIMAHHE Ha BETMYUHY HA3HAYCHHOTO CPOKA CIIyXOBI, SBIISIOTCS:
IpsAMEIE  TPYObl; THyThle, INTAMIOBAaHHBIE (IITAMIIOCBapHEIE)  KOJEHA,
INTAMIOBAHHBIC TPOWHMKH M IEPEXOABI;, JHThle JAeTand (KONeHa, TPONHHKH,
KOpITyca apMaTyphl, IIEpEXO/Ibl); CBAPHBIE COSAUHEHHS.

187. IlpomieHne cpoKa 3KCILTyaTalldy HATATEIBHEIX TpyOOIIpOBOIOB CBEPX

Ha3HaA4YC€HHOIo CpoKa CJIY)K6H BBITTOJIHACTCS I1O CICAYIOUIEMY aJITOPUTMY .
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aHaJIM3 PEXMMOB JKCIUTyaTalMyd ¥ pe3ylbTaToB KOHTPOJA TPyOOIpoBOAa
3a BeCh MPE/IIECTBYIONIHH NepHO. paboTHI;

aHAIN3 Pe3yAbTATOB HepaspyLIAlomero KOHTPOIA M HCCIIeJOBaHUA
COCTOSHHS MeTaia (eciM MOCNEeJHHE IPOBOJMINCE) IO JaHHBIM TEKYLIero
obcnemoBanus (QMarHOCTHPOBAHUA);

KOHTPOJBHEIH pacuéT Ha [POYHOCTh C  ONEHKOH  JanpHeimed
paboTOCIIOCOGHOCTH OCHOBHBIX 3JIEMEHTOB TPYOOIPOBOAA;

pacuéT MMKIMYECKOH [JONTrOBEYHOCTH TIuGoB TpybompoBoga — IpH
HeOOXOUMOCTH;

06o0maomuii aHaNMM3 pe3ylbTaToOB OOGCIENOBaHMA C OLEHKOH oOiero
TEXHHYECKOTO COCTOSIHMS TpyOONpoBOAa M YCTaHOBJIEHHME [IOMNOJHHUTEIBHO
Ha3HAYEHHOTO CPOKa CILyXOBI.

188. AHayH3 TEXHUYECKO#M U IKCIUTyaTallAOHHOM TJOKYMEHTALMH IIPOBOAUTCSA
IVISi YCTQHOBJICHHMS KOHCTPYKTHBHBIX OCOOEHHOCTEH HCIIOJHHMTENBHON CXEMBI
TpyGONpPOBO/Ia, YTOUHEHH HOMEHKIATYPhl H MaTepHalIoB (a TakKe TEXHOIIOIHH)
H3rOTOBJICHHUS OCHOBHEIX 3JIEMEHTOB, BBIIBIEHHS PEXUMOB paboThl TpyOonpososa
¥ BOJHO-XMMHYECKOTO PEXHUMa CTaHIIMH, a TakKe AJIA OLEHKH IOBPEKAAEMOCTH
MeTaJljia 1o pe3yJIbTaTaM 3KCILTyaTallMOHHOI0 KOHTPOJIS.

189. Hepaspymaromuii KOHTPOJIb MUTATeNbHBIX TPYOOIPOBOOB (BKIIOYAs
MeETOAbI, OOBEMBI M 30HBI KOHTPOJIS, TMOCNIE BHIpAOOTKH Ha3sHAYEHHOrO CpoKa
ciyx651) mpoBoauTcs cornacHo myHkty 147 @HII (tabmana VIILY).

Heo6xoauMOCTh  IIpOBENEHHS  MCCIEJIOBaHMM  COCTOSHHA — MeTajia
Ha BBIpE3Kax ONpeeNiAeTcs JKCIEPTHON opraHu3anueil ¥ MoXeT GBITH BBI3BaHA
MOBEBIIIEHHOH MOBPEXIaeMOCTBIO METallla.

190. KOHTpOIBHEIN pacuéT Ha MPOYHOCTH C OLIEHKOH HeCyIeH CrocoOHOCTH
5JIEMEHTOB TpPYGOINpPOBOZAA BHIONHAIOT B COOTBETCTBHH ¢ mHonoxeHusmu HJL
B pacuére ucnonp3yeTcs MHHUMalbHas TOJNINMHA CTEHKH IO pesyneraram Y3T.
Pacuér crneayeT BeCTH Ha MapaMeTphl (TeMIepaTypa, JaBJICHHE), yKa3aHHbIE B

mnacrnopre TpyOoonpoBoaa.
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Pacuét ru60B TpyGOmpoBOAa CleAyeT BHIIONHATh [JId PacTAHYTOH
H HeWTpaibHBIX 30H, JHMTBIX M IITAMIIOBAaHHBIX KOJEH — JUIS CXKaroi
Y HEHTpANBHBIX 30H, @ pacuéT INTAaMIOCBapHBIX KOJIEH — JUisf 30H, COJepKallhx
TIPOJOJIbHBIN CBapHO# 1IOB.

191. B ciryuasx, Korjga KOJIMYECTBO IycKOB TpyOomposoaa npesbmaet 300
WIA 10 pe3ylbTaTaM KOHTpoisd  OOHapyXeHbl  JeeKThl  MeTaia,
KBATMGHUIHPYEMBle KaK KOPPO3HOHHO-YCTATIOCTHBIE MOBPEXCHHS, Heo6xonuMo
BHITIONHHTH PAacyéT Ha IUKIMYECKYIO NPOYHOCTh (MANOLNMKIOBYIO YCTAJIOCTb).
[lo pemeHHIO CIHELHATA3APOBAHHON OSKCIEPTHOM OpraHM3allid  pacuer
BBITOJNHAETCS JIHOO TOJBKO AU rHOoB, 1160 Ag ri6oB U TPOMHUKOB. B kauecTBe
OCHOBHOIO BHa HAarpy3Kd pacCMaTpHBaeTCi  BHyTpEHHee  JlaBleHHE
B TpybompoBone; MOMYCKAaeTCs BBINOJHATE PacdéT LMKIMIECKOH HPOYHOCTH
Tpy6onpoBO/a ¢ y4ETOM AEHCTBHS BCEro KOMIUIEKCA HAarpy KaloluX (GakTopos.

ITpu pacuére ruGOB Ha LUKIMYECKYIO TIPOYHOCTH AMILIMTYTy HaNpsHKeHHH
OIIPEMEISIOT AJIA BHYTPEHHE! MOBEPXHOCTH rMba B HEHTPAIbHOM 30HE.

I[1pu 06Hapy KeHHUH IOBPEXIESHUH B APYTHX 30HaX rHOa, pacY€T BHIMOIHACTCS
TAKKe JUIS 3THX YYaCTKOB IOBEPXHOCTH rMba. J{/is INTaMIIOCBapHbIX KOJICH pacy€r
Ha MAJOLUKIOBYIO YCTaJIOCTh BBHIMOJNHAIOT I 30H, COAEPKALMX MPOAOJBHBINA
CBapHO 110B; IIPX 3TOM IIPH PACIOJIOKEHNH [MIBOB B PAaCTAHYTOH M CXKaTOM 30HaX
— s Hapy)XHOM MOBEPXHOCTH, B HEHTPANBHBIX 30HaX — I BHyTpeHHeH
TIOBEPXHOCTH.

ITpu pacuére TPOHHHMKOBOIO y3/ia Ha LMKIMYECKYIO IIPOYHOCTh aMILUIUTYAY
HANPSOKEHHHM BBYHCIAIOT U4 BHYTPEHHEH ITOBEPXHOCTH TPOWHHKAa B TOYKE
nepecedYeHUs JIMHUM CONPSKEHHs (IITymepa C KOIUIEKTOPOM) C TPOJONBHOH
TIOCKOCTHIO CPIMMeTme y3na (mpoxoAsfmied depe3 LIEHTpalbHBIE OCH IUTyliepa
A Kojjekropa). BemwuwHy KoO3(QQUIMEHTa KOHLEHTPALMH HANpPSOHKCHUH i
yKa3aHHOM  pacyéTHOM  TOYKM  TPOMHHMKAa  JIONyCKAaeTcs  OMpPEACIAThH
C WCIOJB30BAHHMEM COOTBETCTBYyIOIMX HJ[ unuM CIpaBoOYHOM JHTEpATypHI.

ITpu 3TOM €ro 3Ha4YeHue JOIDKHO OBITh He MeHbIIe 3,2.
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PacyéT Ha HUKIMYECKYIO IPOYHOCTD CIIEAYET BEIMOMHATE ¢ YIETOM BIUSHHUS
Ha MaJIOLIMKJIOBYIO YCTAIOCTh KOPPO3HOHHOTO (haKTopa.

Bui6Op KOHKpETHOH METOOMKH pacuéra Ha MAOLMKIOBYIO YCTAIOCTb
OCYILIECTBIIIET KCIEPTHAsE OpraHM3alu, Beinonusomas OI1b.

192.  TIlpomnenme cpoka ciuyx0s muTaTensHOro Tpy6ompoBoaa
OCYILECTBIACTCA HA OCHOBAaHHM YIOBJIETBOPUTENBHBIX pPE3YJLTATOB KOHTPOJIS
¥ pac4eToB Ha IIPOYHOCTb.

Ilpu HEBBINONHEHMH YCIIOBHH IMKIMYECKONM MPOYHOCTH VIS OTHENBHBIX
TPYII 3JIEeMEHTOB CPOK IIPOJUICHHS 3KCILTyaTallud TPyOOIpOBOJa JOJKEH OBITH
COKpalI€H WM HOJDKEH OBITh IPETyCMOTPEH NPOMEXYTOYHBIA KOHTPOIb ITHUX
3JIEMEHTOB B TEYEHHE IPOIJIEHHOIO CpOKa OKCILUTyaTaldd ([0 HCTEYEHMs
JOTOJTHUTENIEHO Ha3Ha4E€HHOI'O CPOKa CIIyXOkI).

OrpaboraBmmii Ha3sHa4YeHHBIH (WIM JONOJIHHUTENBHO HA3HAYEHHBIH) CPOK
CIryGBl Tpy6OIPOBOM MOXKET GBITh JOMYINEH B JAIBHEHIIYIO IKCILTYaTaIHIO TIPH
pacyE€THBIX WM yCTaHOBJIEHHBIX IapaMeTpax Ha CpokK He Gojee 50 ThICSY 4acos,
HO He Goiee YeM Ha 8 JieT ¢ JaThl IIPOBEJCHHS TEXHUYECKOTO THATHOCTHPOBAHHUS

u OI1b.
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IIpunoxenue Ne 1
K GeiepalIbHEIM HOpMaM H MpaBHJIaM
B o6yacTi MpOMEIILIEHHOH 6€301acHOCTH
«ITpaBuna ocymecTBIeHHS KCILTyaTallHOHHOTO
KOHTPOJIS MeTalllla ¥ MPOUICHHUS CpOKa
CITy>XOBI OCHOBHBIX 3JIEMEHTOB KOTJIOB
¥ TpyGONPOBOJIOB TEIIOBBIX JIEKTPOCTAHLIH»,
YTBEP)KA€HHBIM npuka3zoM DenepanbHOM
CITy>OBI IO 3KOJIOTHYECKOMY,
TE€XHOJIOTHYECKOMY ¥ aTOMHOMY HaJi30py

otr /S /2. 2020 1.Ne 4 35

IIIKAJIA TPAOMTH3AIMH (TTPH 500-KPATHOM YBEJHYEHAH MAKPOCKOIIA)

Bbaax
Cragns CTPYKTYPHBIX H3MEHEHHH XapakTep rpaguTH3aIHE rpagurasa
IHH

OtaenbHble r00ynu WA
OTJeNbHBIE CKOIUICHHA IiTo0yneH
CTpYKTypHO CBOGOTHOTO rpadmra. 1

O61BEMHas AOJIA BHIICICHAM
rpa¢uTa cocraBiser 10 S %

MHOX€eCTBEHHBIE BEIICTICHAS
CTPYKTYPHO CBOGOIHOTO
rpadputa. O6BEMHas Ko 2
BHIZIETICHH#H rpaduTa COCTaBNIET
no 10%

Ilenouxu KpyIHBIX BEIACTICHAN

rpaputa. O6BEMHAS DO 3

BBIICTICHMH rpaduTa cocTaBiseT
100 20 %
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Bana

Craaus cTPYKTYpHBIX H3MEHEHHH Xapakrep rpaduTHIAIHA rpajpuTH3a
IHH
Brinenenue rpaduta B BUzIE
cerperanif, a Takxe Io 4

rpaHHIaM 3epeH
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Ipunoxenue Ne 2
K ¢eiepalbHBIM HOpMaM H IIpaBHIIaM
B obnactu npoMeIILIeHHOM G€30MacHOCTH
«IIpaBuna ocymecTBIIEHHS SKCILTYyaTaIlHOHHOTO
KOHTPOJI MeTallIa ¥ IPOAJICHUS CPOKa
CIIy>Obl OCHOBHBIX 3IEMEHTOB KOTJIOB
¥ TpyOOIPOBO/IOB TEIIOBBIX 3JIEKTPOCTAHIIHIAY,
YTBEpXJeHHBIM npuka3zom DenepanbHoi
CITyOBI 110 3KOJIOTHYECKOMY,

TEXHOJIOTHYECKOMY M aTOMHOMY Haa30py
oT /85 /2 2920 1. No &35

HIKAJIA COEPOMA3AIIAM NEPJIHTA B YIJIEPOTHCTHIX H HU3KOJETHPOBAHHEIX CTAJAX
(rr 1000-KPATHOM YBEJIMMEHHH MAKPOCKOIIA)

OcobennocTa Bana u3MeHeHHi

Cragus CTPYKTYPHBIX H3MEHEHH#H MHKpPOCTPYKTYpbI MHKPOCTPYKTYpbI

@eppur u nepaut. Ilepmmrt ameer 1
IUTACTHHYATOE CTPOCHHE

Hebonpmas creneHs
cheponamzamuu. [{emeHTHT
umeeT GOpMy IPEUMYINECTBEHHO
cbeponIoB ¥ NpH HeGOBIMHUX
YBEIIMYCHUAX BBITTISIHT
TOYECYHBIM

bonbmas, yeM 1s Gamna 2,
middepeHIMpPOBAaHHOCTE
[IEPIIHTA ¥ HAIMIHE HeOOIbIIOro
Konu4ecTBa 060C06IEHHBIX
CTPYKTYPHO-CBOOOTHBIX
cheponnoB LIEeMEHTHTA,
PacnoNOoXEHHBIX 110 rPaHHIIaM
3epeH ¢epputa




Cragus cTPyKTYpHBIX H3MEHEHHH

OcoOennocTu
MHKPOCTPYKTYpPbI

Baj u3meHennii
MHKPOCTPYKTYPbI

3HavuTENbHAA CTENIEHD
cheponm3ammn. I'paHunE! 3epen
IEPIIATA PA3MBITHI, AMEETCS
GoMNbIIOe KOTMYECTBO KPYTIHBIX
060COOHBIIMXCS CTPYKTYPHO-
cBOOOAHBIX chepOHIOB
LIEMEHTHUTA, PACIIOJIOXKEHHEIX
TI0 rpaHHIIaM 3epeH (peppHuTa

£,

VT -

3HaunTeNBHAS CTENIEHD
chepongusamun. OTcyTCTBHE
IPaHHII 3€PEH MEPIUTA,
yBEIHYEHHE Pa3sMEPOB
ceponnoB neMeHTHTA,
PacIIONIOXKEHHBIX Ha IEpUGepAn

3epeH

Iomnas cheponnnzanms.
TunuaHoe ykpynHeHHE
LIEMEHTHTHBIX C(peporaoB,
PacIoOKEHHBIX 10 MPaHUIIaM
3epeH depputa
Ilpn crenenu ceponausanyuu
IEPIMTa B METAJLIE TPYO U3
YTIIEPOAMCTHIX
H HU3KOJIETHPOBAaHHEIX CTaNCH Ha
ypoBHE 6-ro 6ayia mmo mxaine
HACTOSAMIETO MPHIIOKEHHS
Kk OHII, a Taxxe mpu
CoIep>KaHUM cUrMa-¢a3kl B
MeTaie Tpy6 U3 cTaiu
12X18HI12T mocne mmutensH0Hi
9KCIUTyatauun 6onee 4,5 %
Clie[lyeT IPOBEICHAE NPIAMEIX
HCIBITaHWH MeTallla Ha
JUTATENILHYIO IPOYHOCTb.
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IIpunoxenue Ne 3
K denepanbHbBIM HOPMaM M IIPaBUIIAM
B o61acTu nmpoMsIiieHHO#M 6e30macHOCTH
«IIpaBuna ocyImecTBICHHA SKCILTyaTAHOHHOTO
KOHTPOJIsI METAJLIA ¥ IPOAJIEHUS CPOKa
CITy>6Bbl OCHOBHBIX JJIEMEHTOB KOTJIOB
H Tpy6OIPOBOJIOB TEILIOBBIX 3JIEKTPOCTAHLIMID?,
YTBEPXKJIEHHBIM MpHka3zoM DenepansHoii
CITyX6BI TT0 5KOJIOTHYECKOMY,

TE€XHOJIOTHIECKOMY ¥ aTOMHOMY HaJ30py
or /5. 42 2020 1.Ne S 385

IIIKATA MUKPOHIOBPEXAEHHOCTH CTAJEN NEPJUTHOI'O KJIACCA (IIPH 500-KPATHOM
YBEJIMYEHAH MHKPOCKOIIA)

Xapakrep Baan
OcofeHHOCTH MHEK - ILrorHOCTL -
POCTPYKTYPbI MHKPOIIOBPEXK: - MHKPONOBPEX
JAEéHHOCTH P JEHHOCTH
IToprr ]
OTCYTCTBYIOT
o . JIHHUYHEIE TIOPEI
Rl Lot P 300 mop/Mm?
: e : MHOXeCTBEHHBIE o 3
HOpHI 700 mop/mMm>
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OcobeHHOCTH MEKPOCTPYKTYPbI

Xapakrep ILI0THOCT Baaa
MHKPONIOBPEXK- o MMKDPONIOBPEX-
JEHHOCTH P OEHHOCTH
11 pile) 4
€TIOYKH IO
P 1000 mop/mm?
MHoXeCcTBEHHBIE
HETNOYKH ITop
(paccrosnue JI0 5
MeXTy menoukamu | 2000 mop/mm>
nopsaka 1-2
3€peH)
Mu o 6
KPOTPEIHHEI
poP 3000 nop/mm?
6onee
MaxpoTpemuHb 7

3000 mop/mm?




ITpunoxenune Ne 4

K eZiepansHEIM HOpMaM H IIpaBHIIaM
B o6macTu mpoMmeiienHo# Ge3onacHoCcTH
«IIpaBHIIa OCYIIECTBIEHHS SKCILTYaTALIHOHHOIO
KOHTPOJIS METAJLTA ¥ POUICHHS CPOKa
CILyOBl OCHOBHBIX JIEMEHTOB KOTJIOB
H TPYGOIPOBOIOB TEMIOBEIX /IEKTPOCTAHLMIAY,
YTBepXkAEHHBIM npukasoM DesepanbHoit

CITyOBI TI0 SKOJIOTHYECKOMY,

TEXHONOTHYECKOMY H aTOMHOMY HaJ30py
oT /S #2. 2025 1. Ne S35

IIKAJIA MMKPONIOBPEXAEHHOCTH METAJLIA HEHTPOBEXHOJHTHIX TPYE H3 CTAJIH

15X1IM1® (mPH S00-KPATHOM YBEJTMYEHHH MHKPOCKOIIA)

MukpocTpykTypa XapakTep HoBpeXIEHHOCTH

B 30Hax ¢ B
OcHoBHan JIuKkBaunoHHRaAs OCHOBHOM JINKBAIHOH-
CTPYKTYpoO#H HBIX 30HaX

Oo0bémuasn goas

nop, %

Basn Mukpo-

NOBPEKAEHHOCTH

Ilopsi oTcyTCTBYIOT

[NosiBnenue eMHNYHRIX
H30JIMPOBaHHBIX MIOP
pa3smMepoM
<1 mMxMm

MHoXecTBO
H30JIUPOBaH-
HBIX [IOp
pasMepoM
1-2 MKM B
JIMKBaITHOH-HBIX
IIPOCJION -Kax




167

=
MuxkpocTpykTypa XapaxTep NoBpeXIEHHOCTH § . é_ E
B 30max ¢ B 2 £ g g
OcHoBHaz JIAKBaNHOHHAN OCHOBHOH | JHKBammoH- | 2 B 8
CTPYKTYpOH HbIX 30HaX = =
IMemouxu u3 | Ilemouku u3
[IOp pasMEpPOM | TOp pasMEpOM
| ~1 MkM TIO 1-2MKM B 0,04
| TpaHULlaM JIMKBAaLlMOH-
| 3epeH. HEBIX - 4
OtaenpHBle | OpOCIOHKaX. 0,06
| TIOPBI OtpenpHEIE
| pasMepoM JI0 | IIOPhI pa3MEPOM
2 MKM 10 3 MKM
Iemouxu u3 emouxn u3
CITHBIINXCS CITMBIIMXCS
MOp pa3sMEPOM | TIOp pa3MepoM
~ 1 MKM Ha 0 3 MKM B 0,06
OTHEIbHBIX JIMKBALIMOH- _ 5
3epHax. HBIX
OtnensHBIE | IPOCIIONKaXx. 0,10
TIOpHI OtxensHEIE
pa3MepoM 0 | IOPhI pasMEPOM
2 MKM JI0 5 MKM
Lemouxu u3 Lenouku u3
CITHBIIAXCSA CIIMBIINXCA
IIop pasMepoM | IOp pasMEpOM
1-2 MxM Ha IoSMKMB 0,10
cucreme JIMKBaIAOH- _ 6
3€peH. HBIX
OrnenbHblE MMpOCIONKax. 0,20
MOPHI OrnensHele
pa3sMepoM 10 | MOPHI pasMeEpoM
3 MKM > 5 MKM
Muxkporpe- | Muxkpotpemmu-
IIMHEI B HBI B >
npeenax JTMKBAIMOH- 7
HECKOJIBKMX HBIX 0,20
3€peH IpocCIIoiKax
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IIpunoxenue Ne 5
K (heZepajbHBEIM HOPMaM H IIpaBHIIaM
B o6nacti npoMeiuLieHHOM 6e301aCHOCTH
«IIpaBuna ocymecTBIEHHS 3KCILTYaTAIHOHHOTO
KOHTPOJIA METALIA ¥ IPOAJIEHHUS CPOKa
CITy#6BI OCHOBHEIX 3JIEMEHTOB KOTJIOB
U TPyGOIpPOBOJIOB TEIIOBBIX 3JIEKTPOCTAHIHIA,
YTBEPXXICHHBIM NpHKa3oM DenepanbHoif
CITY>XOEI ITO SKOJIOTHYECKOMY,
TEXHOJIOTHYECKOMY H aTOMHOMY HaZ30py
OT 7%, /2. 2020 1.Ne £25%

IIKAJIA MEKPONIOBPEXKIEHHOCTH METAJLIA 3TB CBAPHBIX COEJHHEHHI IAPOIIPOBO/IOB
H3 CTAJH 12X1M®. METAJLI WUBA 09X1M® (11PH 500-KPATHOM YBEJTHYEHHH

MHKPOCKOIIA)
Bbann
MHKPpO- - OcobGennocTu
Crapus MEKpOIOBpeKIEHHOCTH
NOBpeXK- MHKPONOBPEKAEHHOCTH
AEHHOCTH
MuKpormoBpeXASHHOCTD

HE BBIABJIACTCA ONTHYECKHMH
MeToJaMM MeTajuiorpapuu

I

Emunadssie nops nonsyvectu
pasMepoM a0 2 MkM. ITnotHOCTH
nop p<100 mop/mm?
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Bann
MHKpO- . OcobennocTn
Cranus MEKpONOBpeXIEHHOCTH .
NOBPEeK- MHKPONOBPEXKIEHHOCTH
AEHHOCTH
EnuauunbIe NOPHI MTON3Y4eCTH
I pa3MepoM 1o 2—-3 MKM II0
rpaHuIaM 3epeH. [1oTHOCTS nop
p ot 250 g0 1000 mop/mm?
[lenouxu nop u cIMBIIHECS MOPEI
v A/HITH MEKPOTPEIHHE] JTHHOMH
70 10-20 MKM 1o rpaHHIaM 3epeH
MHKpo- H MaKpOTPELIHHEI
A%

B COUCTaHUH ¢ OEMOYKaMH IIOp
H CIIMBIIAMHCY [IOpaMH
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IIpunoxenue Ne 6
K ¢eaepaibHEIM HOPMaM H IIPaBHIIaM
B ob6nacTtu npoMellLIeHHOM 6€30I1aCHOCTH
«IIpaBuna ocyIecTBIeHHs IKCILTYaTallAOHHOTO
KOHTPOJIS METaJlia ¥ IPOAJIEHUs CPOKa
CITy>KOBI OCHOBHBIX 3JIEMEHTOB KOTJIOB
U Tpy6OIPOBOJIOB TEIUIOBBIX NEKTPOCTAHLIH,
yTBepXIeHHBIM TpHKa3oM PenepansHoi
CITyXO6BI IO IKONOTHIECKOMY,
TEXHOJIOTHYECKOMY ¥ aTOMHOMY HaI30py
OT A (2 2020 T.Ne £ 25

HIKAJIA MEUKPONIOBPE X HHOCTH METAJLJIA 3TB CBAPHBIX COEAMHEHHM
IIAPOIIPOBOJZIOB M3 CTAJH 15X1M1®. METAJLI IIBA 09X1M®
(mpH 500-KPATHOM YBEJIHYEHHHA MHAKPOCKOIIA)

Bana
MHKpO- Cragusa OcoGennocrn
NOBPeX- MHKpONOBPEKIEHHOCTH MHKPOIOBPEXAEHHOCTH
DEHHOCTH
MiuxponoBpexXIEHHOCTE HE
I BBIABIICTCS ONITHYECKHMH METONAAMH
Metaiorpadun
EnunangHBIE TOPHI TOJI3YYECTH
I pasmMepoM 1-2 MKM 10 rpaHuIaM
3epeH
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Bbaan
MHKpO-
HOBPEK-
JAE€HHOCTH

m

v

Cragus
MHKPONOBPEXAEHHOCTH

OcobenHocTH
MHKPONOBPEXKAEHHOCTH

Envnuynbie nopr pasMepoM 2—3 MKM
II0 TPaHHIaM 3€pEH

Hemouku n/umm clMBIIHECS TOPEI
pa3mepoM 1-3 MkM u/wmH
MMKPOTPEINMHEI IO TPAHUIIaM 3epEH

MHKpO- H MaKpOTPEIINHEI B COYETaHHH C
HEMO9KaMH [10P Y CIIMBIIMMHUCSH II0paMH




IIpunoxenue Ne 7
K (eepabHBIM HOPMaM H IpaBHiIaM
B obnactn npoMsIiieHHOM Ge30MacHOCTH
«IIpaBuia ocynecTBIeHUS SKCILTYaTalHOHHOIO
KOHTPOJISI MEeTaJlIa ¥ MIPOAJIEHHsI CpOKa
CITy>KObI OCHOBHBIX 3JIEMEHTOB KOTJIOB
4 TpyGOIPOBOJIOB TEILIOBBIX 3JIEKTPOCTAHIHI,
YTBEpXKIEHHBIM Ipuka3oM DenepansHoii
CITy>kOBI 110 3KOJIOTHYECKOMY,
TEXHOJIOTHYE€CKOMY U aTOMHOMY HaJ30py
oT /X /2. 2020 . Ne £ 3K
IIIKAJIA MUKPONIOBPEXKAEHHOCTH METAJLIA TPYE M3 CTAJIEN MAPOK P91
(X10CRMOVNB9-1) 1 JTH82 (10X9M®DE)

. OcobGennoctH
Craausi pa3BHTHS MHKPOIOBPEXIEHHOCTH BaJjij1 MUKpOIIOB-

MHKPOIOBPEX- .
1000
(yBeanuenne Kpar) éHOCTH PEeXAEHHOCTH

Muxpomnos-
PEXIEHHOCTH 1
HE BBIABNIAETCA

Envnn4nbIe TOpH
MOJI3y4ECTH
1o 10 mt. B moste 2
OKyJIsipa
MHKpOCKoIIa

g 20 MKM
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Craaus pa3BHTHS MHKPONOBPEXAEHHOCTH
(yBesimuenne 1000 xpar)

6
Ocolentocrn IBaJm MHKPOIOB-

MHKPONOBPEXK-
NEHHOCTH

peKAEHHOCTH

Emuandnnie
TIOpPHI CBBIIIE
10 mT. B mone

OKyJIsIpa
MHKPOCKOIIa

CkorieHus nop
HU/WIH LEeOYKH

nop

Ilenmoyxu nop,
MHKpPOTpEIIM-
HBI




Ipunoxenue Ne 8
K (emepanbHEIM HOpMaM U npaBHjaM
B o6nactu npomsinuieHHo# 6e30macHOCTH
«IIpaBuna ocymecrienus 3KCIUTYaTallMOHHOTO
KOHTPOJI METaJlIa ¥ IIPOJIEHUS CPOKa
CIIy>kKObl OCHOBHEIX 3JIEMEHTOB KOTJIOB
¥ TpyOOIIPOBOIOB TEILTIOBBIX 3JICKTPOCTaHLHUI,
YTBEPXKACHHBIM IpHUKa3oM DenepaibHoiM
CITY>OBI 110 SKOJIOTHYECKOMY,
TEXHOJIOTHYECKOMY H aTOMHOMY HaA30py
OT /%5.42. 2020 . No $3%
IIIKAJIA MEKPOIIOBPEXIEHHOCTH METAJLIA 30H CBAPHBIX COEJIHHEHHMI U3 CTAJER
MAPOK P91 (X10CRMOVNB9-1) 1 IN82 (10X9M®F) C HCHO.Ib30BAHAEM XPOMHACTBIX
CBAPOYHBIX MATEPHAJIOB (CRM091/10X9M1®)

OcobGennocru Baaa
Cranns pa3BHTHS MEKPOHNOBPEXIEHHOCTH

MHKPONOB- | MHKPONOBPEX-
1000
(yBemrcnme kpar) PEeXIEHHOCTH AEHHOCTH

Muxponospe-
XKJICHHOCTh
HE BBIABJIAETCS

Enunnuncie
IIOpHI
IIOJI3y9ECTH
pasMepoM
Jo 3 MKkM (o
10 mT. B mone

OKyJIsIpa
MHKPOCKOIIa)
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Craaus pa3BHTHA MEKPONOBPEXIEHHOCTH
(yBeamuenue 1000 xpar)

Ocobennocrn
MHKPONOB-
PEXRIEHHOCTH

Baan
MHKPOIOBPEX-

JAEHHOCTH

(cBpmme 10 mr.

MHKpPOCKOIa)

Enauunsie
[IOPHI CBHIIIIE
3 MKkM

I
B NOJIE
OKyJIsipa

Ckornenns

TOp W/WIH v
LENOYKH TIOp

Ilenouxu mop,
MHKDOTpeIH- v

HBI
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ITpunoxenue Ne 11
K (eneparb-HBIM HOPMaM M IpaBUIIaM
B oGnactu npoMeIieHHO# 6e30macHOCTH

«IIpaBuna ocymecTBIEHHS KCILTyaTALHOHHOTO

KOHTPOJIsI METaJUIa U IPOJIEHHUS CpOKa

CITy>K0bI OCHOBHEIX 3JIEMEHTOB KOTJIOB
¥ TPyOONpPOBOIOB TEIUIOBBIX 3JIEKTPOCTAHIHIA,

YTBEpXIEHHBIM IIpHKa3oM PenepanbHO CITyKObI
TI0 3KOJIOTHYECKOMY, TEXHOJIOTHIECKOMY
¥ aTOMHOMY HaJ130py
OT /5. 42.2020 1. Ne § 35

IIKAJIA INKBAITHOHHBIX MUKPOCTPYKTYP METAJLJIA HEHTPOBEKHOJIATHIX TPYE 3 CTAJIH
1SX1M1® (mpH 100 1 S00-KPATHOM YBEJTHYEHAH MHKPOCKOIIA)

TToxazaTeJib|
Mopdoaornueckne 6aia
CTpykTypHOE cOCTOEHHE 0CO0CHHOCTH CTPOCHHS | MHKpO-
H JINKBa-
x100 x500 MHKPONOBPEXKICHHOCTH| IHOHHOM
JIMKBAIHOHHBIX 30H |HEOAHOPOJ-
HOCTH
Deppuro-6eiHATHAS
OCHOBHas  CTpYKTypa I
6e3  IHMKBAIMOHHBIX
IIPOCIIOEK
Cnabo  BEIpakeHHBIE
JIMKBALlHOHHEIE
MPOCIIONKH,
3aHHAMAalomue
HE3HAYHTEIIbHYIO 1I
9acTh TpaHHL
JEHOPHAHBIX  3€peH,
6e3 nedpexToB THIA
HECIUTOIMHOCTEH
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CTpyKTypHOE COCTOSIHHE

x100

x500

Mopdonoruueckne
0cO0EeHHOCTH CTPOCHHS
/|
MHKPONIOBPEXAEHHOCTH
JIHKBAIIHOHHBIX 30H

IoxasaTen)
0aya
MHKpO-
JHKBa-
IHOHHOM
HEOJHOPOA-
HOCTH

Yerko  BhIpaKCHHEIE
JIAKBallMOHHbBIE
IIPOCIIONKH,
3aHMMAIOIHE  OKOJIO
MOJIOBUHBI rpaHu
JCHAPUTHEIX  3€peH,
6e3 pmedexToB THHA
HECIUIOIIHOCTEH

I

YeTko BEIpaKEHHEIE
JIMKBallHOHHEIE
HPOCIOMKH,
3aHAMaromue 6olee
NIOJIOBAHEI MPaHHMIY
JCHAPHTHEIX 3€PeH, C
Jedexramu THIIA TIOP
TEXHOIIOTHIECKOTO
HPOHCXOXACHUA

IV (a)

YeTko BBIpaXKEHHBIE
JHKBAHOHHEIE
MPOCIIONKH,
3arAMaromue Goliee
TIOJIOBHHEI IPaHHUI
JCHAPHTHEIX 3€peH, C
nedexramu THIA
MHKPOTPEUIAH
TEXHOIOTHYECKOT0
HPOHCX0XKICHHUS

IV ()

Yerko  BhIpaXXCHHBIE
JIMKBallMOHHBIE
TPOCIIOMKH,
3aguMatomue  Gonee
TIOJIOBUHBI rpaHHIl
JEHAPHTHHBIX 3€peH, C
JIOKanu3aiuen
pa3BETBICHHOM
CHCTEMEI
MUKPOTpEINH
TEXHOJIOTHYECKOTO

NPOUCXO0XICHHUA




