MPWNKA3 15.12.2020 N535 ®HMN MNb NPABWUIA OCYLLECTB/IEHWA SKCNAYATALMNOHHOIO KOHTPOA META/IIA
NPOAONEHNA CPOKA C/1YKBbl OCHOBHbIX 3...

3apernctpmpoBaHo B MuHiocte Poccum 31 gekabpsa 2020 r. N 61985

®EAEPA/IbHAA C/TYXKBA MO 9KO/NONTMYECKOMY, TEXHO/TIOTUYECKOMY
N ATOMHOMY HAA3O0PY

MPUKA3
ot 15 pekabpsa 2020 r. N 535

OB YTBEPXAEHUN OEAEPAJIbHbIX HOPM U NPABUN
B OB/IACTU NPOMbILUNEHHOW BE3OMACHOCTMU "MPABWUJ/IA OCYLLECTBNIEHUA
3KCNNYATAUUOHHOIO KOHTPONA METANNA U NPOANEHNA CPOKA
CNYXXbbl OCHOBHbIX 9/IEMEHTOB KOT/10B 1 TPYBONPOBO/ 0B
TENNOBbIX 3/IEKTPOCTAHLUMN"

B cooTBetcTBMM Cc noanyHKTom 5.2.2.16(1) MonoxeHma o degepanbHol caybe Mo 3KONOrMUYECKOMY,
TEXHO/IOTMYECKOMY M aTOMHOMY HaA30pY, YTBEPKAEHHOIO NocTaHOBAeHMeM [paBuTenbcTBa Poccuitickon Peaepaumnm

oT 30 utona 2004 r. N 401 (CobpaHue 3akoHogaTenbcTBa Poccuiickon ®eagepauymm, 2004, N 32, c1. 3348; 2020, N 27,
cT. 4248), npnKasblBato:

1. YTBepautb npunaraemble ®enepanbHble HOPMbl M MpaBuna B 061acTM NPOMbIWAEHHOW 6e30nacHoOCTH
"MpaBuna ocywecTBAEHMA SKCMNYATALLMOHHOIO KOHTPOASA MeTasl1a U NPOA/IEHNA CPOKA CYKObl OCHOBHbIX 3/1IEMEHTOB

KOT/N10B M TPy6ONpOBOAOB TENNOBbIX 3/1EKTPOCTaHLMUN".

2. Hactoswwmii npmkas BcTynaeT B cuay ¢ 1 aHBapa 2021 r. u gelicteyeT go 1 AHBaps 2027 r.

Pykosoauteno
A.B.AJTELLUNH
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YTBEpKAeHbI

npukasom PegepanbHom CnyxKobI

MO 3KONIOTMYECKOMY, TEXHOIOTMYECKOMY
M aTOMHOMY Haa3opy

o7 15.12.2020 N 535

®EAEPANIbHBIE HOPMbI U MPABU/IA B OBJIACTU NPOMBbILL/IEHHOM BE3OMACHOCTU "MPABUNA
OCYLUECTBNEHNA SKCNNTYATALUMOHHOIO KOHTPO/1A METANNA U NPOANEHNA CPOKA CNYHKBbl OCHOBHbIX
3/IEMEHTOB KOT/10B U TPYEONPOBOAOB TEN/I0BbIX 9/IEKTPOCTAHLINIA"

I. OBLLIUE NONNOXKEHUA

1. ®epepanbHble HOPMbl M NpaBuaa B 06aacT NpombileHHOW 6e3onacHocTy "lMpaBuaa ocyLWecTBaAeHUA
3KCM/IlyaTaLUMOHHOIO KOHTPOIA MeTana U NPOANEHUA CPOKA CYKObl OCHOBHbIX 31€MEHTOB KOT/1I0B 1 Tpybonposoa,0B
TenNoBbIX aneKTpocTaHumin" (ganee - ®HM) paspaboTaHbl B cOOTBETCTBUM C PeaepanbHbiM 3aKOHOM OT 21 nions 1997
r.. N 116-®#3 "O npomblwneHHON 6e30MacHOCTM ONacHbIX NPOM3BOACTBEHHbIX 06bekToB" (CobpaHue
3aKoHogaTtenbcTBa Poccuiickoit depepaunn, 1997, N 30, cT. 3588; 2018, N 31, cT. 4860) (ganee - PesepanbHblit 3aKOH
N 116-®3), MonoxkeHnem o denepanbHoli cny>Kbe No 3KONOrMYECKOMY, TEXHOJIOTMYECKOMY M aTOMHOMY Hag3opy,
yTBEPXKAEHHbIM NocTaHoBaeHuem Mpasutenbctea Poccuinckoit Pepepaunn ot 30 uiona 2004 r. N 401 (CobpaHue

3aKoHopaaTtenbcTBa Poccuiickoit Penepaumm, 2004, N 32, c1. 3348; 2020, N 27, cT. 4248).

2. ®HN ycraHaBnAMBalOT TpeboBaHMA, HanpaB/ieHHble Ha obecneyeHWe NPOMbIWAEHHON 6e30MacHOCTH,
npegynpexaeHMe aBapui, MHUMAEHTOB, NPOM3BOACTBEHHOIO TPaBMAaTWU3Ma NpPM MCMOJIb30BAHUM HA OMACHbIX
NPOM3BOACTBEHHbIX OOBEKTAX TEN/OBbIX 3/EKTpoCTaHuui (aanee - TIC) nepeuncneHHoro B NyHKTe 3 OHIM
0bopyaoBaHMA IHEPTreTUYECKNX YCTAHOBOK, paboTatoLLero nog n3bbiTouHbiMm gasieHnem bonee 4,0 MMMa.

3. OHN npeaHasHadyeHbl AONA nNpumeHeHMA nNpu nposBegeHUM TeXHUYECKOoro ocsBmnaetTenbCrtBoBaHUA,
TEXHNYECKOTo ANAarHOCTUpPOBaAHNA N 3KCNEPTU3bI I'IpOMbILLIJ'IeHHOI‘;I 6e3sonacHoOCTU cneayrouiero 060pyAOBaHVIFI T3C:

a) NapoBbIX KOT/IOB, B TOM YMC/Ie KOT/IOB-YTU/IM3aTOPOB MapOrasoBbiX YCTAHOBOK, a TaKXe aBTOHOMHbIX
naponeperpesBaTesieit U SKOHOMaN3epoBs;

6) TpybonpoBoaoB Napa v ropayen Boasbl.

4. TpebosaHua OHM o6A3aTenbHbl ANA WUCNONHEHUA BCEMM OpPraHM3auMAMKU HE3aBUCMMO OT  UX
OpraHM3aLMOHHO-NPaBOBbIX GOPM, WHAMBUAYANbHbIMU MNpPeAnpUHMMATENAMU (Janee - opraHuMsauumn) u ux
pPabOoTHMKAMM, OCYLLECTBAAIOWMMM HA TeppuTopumn Poccninckoit epepaLumm U Ha UHbIX TEPPUTOPUAX, HAA, KOTOPbIMU
Poccuiickaa dPenepaums ocyLecTsaaeT PUCANKLMIO B COOTBETCTBMU C 3aKOHOAaTeIbcTBOM Poccuiickoit deaepaumm
M HOPMamMM MeXAYyHapOoAHOro npasa 3KCM/yaTaumio YKasaHHbIX B NyHKTe 2 ®HIM onacHbiX NpPou3BOACTBEHHbIX
06bEKTOB (ganee - 3KCNAyaTUMpylOLWAA oOpraHM3auma), TexHUYeckoe OCBUAETeNbCTBOBaHME, TexHUYecKkoe
AnarHoctmpoBaHMe obopyaoBaHWA, YKasaHHOro B MyHKTe 3 OHM, u npoBeAeHUe 3KCNepTusbl NPOMbILWIEHHOM
6e3sonacHocTu.

5. Be3onacHOCTb 3KcnayaTauMm obopyaoBaHMA TEMNIOBbLIX 3/1eKTPOCTaHUN (aanee - TIC), ykazaHHOro B NyHKTe
3 ®HMN, obecneumBaeTcAa nyTem cobnloAeHUA OpraHM3auUMAMM U UX PaboTHMKaMK TpeboBaHMIA NMPOMbILNAEHHOWN
6e30MacHOCTM, YCTaHOBNEHHbIX deaepanbHbiMK 3akoHamm, OHI, deaepanbHbIMM HOPMaMKU U NpaBuIaMmn B 0bnactu
npombilWaeHHOM 6e3onacHocT  "MpaBuaa nNpoBeAEHUs  3KCMepTM3bl  MPOMbIWNEHHOW  6e3onacHocTn",
YTBEPKAEHHbIMM NpPUKazom PocTexHagsopa oT 20 okTabpa 2020 r. N 420 (3apeructpupoBaH MUHUCTEPCTBOM
tocTnumnm Poccuiickon depepauum 11 aekabps 2020 r., peructpauunoHHbiii N 61391) (ganee - ®HM 3MB), a Takxke
YKa3aHUAMM TEXHUYECKOWN JOKYMEHTALNU N3rOTOBUTENS.

6. ®HIM pernameHTUMpYOT Npoueaypy, BKAOYAA MeToAbl, MEPUOAUYHOCTb U OOBbEM 3KCMyaTaLMOHHOIO
KOHTpOA 060pysoBaHua TIC, ykasaHHOro B NyHKTe 3 ®HIM, B npeaenax HasHa4YeHHOro (PacyeTHOro) cpoka ciyobl
(pecypca) 1 Mo ero JOCTUNKEHWIO, A TaK¥Ke YCTaHAB/NMBalOT TpebOBaHWA MO OLEHKE COCTOSIHUA MEeTaslla OCHOBHbIX
31eMeHTOB 3TOro 060pyA0BaHUA Ha OCHOBaHWW Pe3y/IbTAaTOB KOHTPO/A M MOPAAOK NPOANEHUA ero aKcnayaTauum
CBEPX CPOKa CNyXkbbl (pecypca). MepeyeHb KOHTPOMPYEMbBIX 3N1EMEHTOB, METOAbI, 06bEMbI U CPOKWU MPOBEAEHUSA
KOHTpOAA NnpuBoaaTca B rnasax VI u VII ®HIM.
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7. DKCnAyaTaUMOHHbIA KOHTPO/Ib MeTasla 060pyA0BaHNA, BbIMONHAETCA B COOTBETCTBUN C NoaoxKeHuamn GHIM
B MNaHOBOM MOPAAKE COMNacHO pernameHTy (nporpamme) BO BpeMeHHOM WHTepBafie CO AHA BBOAA €ro B
3KCM/lyaTaumio U A0 OKOHYaHMA Ha3HauYeHHoro (pacyeTHoro) pecypca (Cpoka cayxo6bl).

8. Mo [OCTUKEHWM Ha3HAYEHHOro CPOoKa CAyKbbl MM pecypca (MO BpemMeHUM WAM KOMYECTBY LUMKIOB
Harpy»keHusa) o6opy[oBaHMA, YKA3aHHOTO B TEXHUYECKOM [OOKYMEeHTauuu, MpPOBOAUTCA €ero TexXHUYecKoe
AVarHOCTMPOBaHWeE, BK/OYAs HepaspyLlaloLmMi, pa3pyLIaloWwmMii KOHTPOAb B PaMKax 3KCNepTU3bl MPOMbILLIEHHOM
6e30nacHOCTM. JKcnepTU3a NpPOMbIWNeHHOM 6e30nacHOCTM W NpoafieHMe cpoka cayKbbl o06opyaoBaHUA
BbIMO/HAIOTCA OPraHn3aLmen, UMeloLwein IMLEH3MIO Ha NPOBEAEHME SKCNEepPTU3bl NPOMbILWAEHHON 6e30nacHOCTH.

[N oTAeNbHbIX 31€MEHTOB UM FPYNN 3/1EMEHTOB B COCTaBe KOHKPETHOIO TEXHMYECKOro YCTPOMCTBA MOTYT 6bITb
[AONONHUTE/IbHO YCTAaHOBNEHbI COBCTBEHHbIE 3HAaYEHMA Ha3HAUYEeHHOro pecypca (MM CpoKa CNyKbbl), KOTOpPble MOTYT
OT/INYATLCA OT HA3HAYEHHOTO CPOKa CAYKObl (pecypca) TEXHMYECKOro ycTpoicTBa. KOHTPOAb TaKMX 3/1€MEHTOB,
NMOMMMO TEXHUYECKOrO AMArHOCTMPOBAHUA B PaMKaX 3KCMepTu3bl MPOMbIWIeHHOW 6e30MacHOCTM 060pyaoBaHus,
NpoBoOAUTCA cornacHo NyHKTy 10 ®HI ¢ yueTom yCTaHOBAEHHbIX AN HUX CPOKOB B COOTBETCTBMM C TpeboBaHUAMM
®HI. Pe3ynbTaTbl KOHTPOAA 3/1EMEHTOB YYMUTHIBAIOTCA NPY NPOBEAEHWUM SKCNEPTU3bI NPOMBbILWAEHHON 6e30NacHoCTH,
B TOM YKUCNe NpuY onpeaeneHnn obbema noaneKallmx BbinoJHeHNO paborT.

9. DJKCMNNyaTauMOHHBbIMA KOHTPONb MPOBOAMUTCA B LENAX OLEHKM COCTOAHMSA MeTasa U BO3MOXKHOCTU
AaNbHelWwen sKcnayaTaumm 3IeMeHTOB U AeTanei obopyaoBaHus, ykasaHHoro B nyHkTe 3 ®HI, ans obecnevyeHms nx
HafexHOW 3KCnyaTauum A0 AaTbl NPOBeAeHUA oYepeHOro KOHTPOAA (TEXHUYECKOro AMarHocTMpoBaHua (aanee -
T/[)) nnm akcnepTm3bl NPOMbILLIeHHOM 6e3onacHocTu (ganee - IMB) ¢ BbinonHeHnem T/.

dnemeHTbl 060pYyA0BaHMA CUMTAIOTCA MPUrOAHLIMM K AanbHeMwein aKcnayaTauuu, ecaM no pesynbraTam
KOHTPOAA NOATBEPKAAETCA, YTO COCTOAHME OCHOBHOIO M HaMn/iaB/eHHOro meTasna yaosnersopaeT tpebosaHmam OHI
W He BbIXOAMWT 3a Npeaesibl MUHUMAabHbIX 3HaYeHWNI, YCTaHOB/IEHHbIX pacyeTaMm Ha MPOYHOCTb.

10. KoHTponb meTanna obopyaoBaHna Ha TIC OCYWECTBAAETCA 3KCMAyaTUMPYOWen oOpraHusaumen
Haxo4AWelca B ee cocTaBe sabopaTopuelt HepaspyLIaloWero, PaspyLllalowero KoOHTpoAs (Mpu Haauuuu) mam
nabopatopuAMM  ApYrMx opraHvsauuit. [ns TeXHUYECKoro AMarHoCTMPOBAHMA, HepaspyLllaltoWero KOHTPoAs,
Pa3pyLLAIOLLErO KOHTPO/IA TEXHUYECKMX YCTPOMWCTB NPW MPOBEAEHUM SKCNEepTU3bl NPOMbIWAEHHON 6e3onacHocTu
9KCMEepTHOW OpraHM3aumein TakKe MOXeT 6biTb MpMBAEYEHa COOTBETCTBYHOLWaAA NabopaTopusa aKCNAyaTUpYOLLEn
OopraHu3aumm.

11. NabopaTopusa HepaspyLUAKOLLEro KOHTPOAA MOXET BblINOJHATb TO/IbKO T€ BUAbI KOHTPOA HAa KOHKPETHbIX
BuAax (Tmnax) obopyaoBaHUsA, B OTHOLWIEHUN KOTOPbIX OHa 061azaeT KoMMeTeHL e, CoOoTBeTCTBYoLLEelr npoduio
BbINONHAEMbIX paboT u Buay ob6OpPyAOBaHMA, a TaKXKe pacnosiaraeT HeobXxoAMMbIM A8 3TOr0 KOJMYEeCTBOM
pPaboOTHUKOB COOTBETCTBYIOLWEN KBAaAMOUKALMUM M KOMMJIEKTOM M3MEPUTE/IbHbIX, AMArHOCTUYecKMx npubopos wu
YCTPOWCTB.

12. 9KcnayaTauMOHHbIN KOHTPO/Ib MPOBOANUTCA BO BPEMA MJIAaHOBbIX OCTAHOBOB 0bopyaoBaHMA. JonycKaeTcs
CMelLeHNe CPOKOB KOHTPOIA 0bopyaoBaHMA WAK FPynn 31eMeHToB obopyaoBaHMA B 60/blIy0 CTOPOHY Ha 5% OT
COOTBETCTBYIOLLErO HAa3HAYeHHOr0 pPecypca, YKasaHHOTo B TEXHUYECKOM AOKYMEHTaLUMK, a Takxke B rnase V OHI.

PelleHre O CMELLEHMM CPOKOB 3KCMNYaTaLLMOHHOTO KOHTPOAA A/A Fpynn 3/1eMeHToB 060pyZoBaHuA, He
0oTpaboTaBWMX HA3HAYEHHbIN PEecypc, UAU 3/EMEHTOB, A/1A KOTOPbIX Ha3HaAuYeHHbIM pecypc He ycTaHaB/AMBAEeTCs,
NPUHMMAETCA PYKOBOAUTENEM SKCMNIYaTUPYIOLWEN OpraHn3aunm.

PeweHne o cMelleHMM CPOKOB KOHTPOAA B 60/bLIY0 CTOPOHY A4 060pyAoBaHMA MAW FPYNM 31€MeHTOB
obopynoBaHMA, OTPabOTaBLWIMX  HA3HAYeHHbI  pecypc, MPUHMMAETCA  PYKOBOAWUTENEM  OpraHM3auumy,
aKCNAyaTUpylolwen obopyLoBaHMEe HA OCHOBAHMM MNOJIOKMUTENBHOIO 3aKNHOUYEHMA CheuuanmusMpoBaHHOW Hay4yHO-
NCCNen0BaTeNbCKON OpPraHM3aLMmu, OCYLLECTBAAIOLWEN AeATeNbHOCTb NO MPOBEAEHUI0 Hay4HbIX MUCCNEdOBaHUN U
pa3paboToK, pacrnonarailolein YC0BUAMM M KOMMETEHUMEN AN BbINOJHEHWA CheuMann3npoBaHHbiXx paboT no
obecrneyeHMo MPOMbILWIEHHON 6e30NacHOCTM TEMJIOBbIX 3NEKTPUYECKMX CTaHUMA, a TaKkKe JMueH3Meh Ha
OCyLLEeCTBAEHME AeATeIbHOCTM MO NPOBEAEHMIO 3KCNEPTMU3bl MPOMbILLIEHHOW 6e30nacHoCTH.

13. TunoBasa HOMeHK/MaTypa N 06bEMbI 3KCMyaTaLMOHHOTO KOHTPOASA NpuBeaeHsbl B rnase VI ©HIM. Mopagok
opraHusaumm wn nposefeHua T[ (KoHTpona) obopynoBaHMA WMAM FPynn 3nemeHToB obopyaoBaHMA B CBA3U C
AOCTUXKEHMEM Ha3zHaYeHHOro pecypca uam 3a npeaenamm HasHa4yeHHoro pecypca, npusegeH B rnase VII OHI.
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14. HopMbl KOHTPOIA M KPUTEPUM KayecTBa meTanna npueegeHsbl B rnase VIl @HM. O6opyaoBaHue MoxKeT bbiTb
[ONYLWEHO K 3KcnayaTauuu, ecaM no pesynbTaTaM KOHTPOAA COCTOAHWME MeTanna WM CBAPHbIX COeAUHEHUN
COOTBETCTBYET NPUBELAEHHBIM HUMXKE HOPMAM U KpUTEPUAM KadecTBa. B cnyyae OTKNOHEHMA pe3ynbTaToB KOHTPOASA
MeTanNa oT NPUBEAEHHbIX HOPM BO3MOXHOCTb M YCI0BMA 3KCMIyaTaumm 060pyA0BaHUA, B TOM YMCAe NpoBeaeHne
AONONHUTENIbHOTO 06bemMa KOHTPO/AA MeTanna OOOCHOBLIBAOTCA W YCTaHABAMBAOTCA CreLManM3MpoBaHHONM
3KCMepTHOM OpraHM3aumnen.

Mpu oueHke ¢aKTUUECKOro cocToAHWsA 060pyA0BaHMA, M3rOTOBAEHHOIO B COOTBETCTBUM C TpeboBaHWAMMU
TEXHMYECKOro pernameHTta TamoxkeHHoro Cotosa "O 6esonacHocTn o6opyaoBaHMA, paboTatowero nog U3bbITOYHbIM
fasnernnem" (TP TC 032/2013), npuHatoro PeweHnem CoBeTa EBpasniiCKOM 3KOHOMMWYECKON KOMMUCCUM OT 2 nioNa
2013 r. N 41 (odpuumanbHbI caliT EBpa3MIACKO SKOHOMUYECKOW Kommuceum http://www.eurasiancommission.org,
2013), asnstoweroca obaAsatenbHbiM Ana Poccuiickoit ®epepaumm B cootBeTcTBuM ¢ Jorosopom o EBpasmiickom
3KOHOMMYECKOM coto3e, patuduumpoBaHHbiM PepepanbHbiM 3aKOHOM OT 3 OKTAbpsa 2014 r. N 279-®3 "O
patuémkaumm [orosopa o EBpasmiickom 3KoHoMuuyeckom cotose" (CobpaHue 3akoHoaaTenbctBa Poccuitickol
depepaumnn, 2014, N 40, cT. 5310), TaKkkKe A0MKHbI YYUTbIBATLCA KPUTEPUM NpeaesbHbIX COCTOAHMIA 06opyaoBaHMA U
€ro 3/1EMEHTOB, YKa3aHHble N3rOTOBUTE/IEM B PYKOBOACTBE (MHCTPYKLLMM) MO IKCNAyaTaLmu.

15. SKcnayaTupytoLLas opraHn3auma A0NXKHaA OpraHM30BaTb yYeT TeMMNepaTypHOro pexmma paboTbl meTanna
TenNosHepreTMyeckoro obopyfoBaHMA U CUCTEMATMYECKY0 06paboTKy CyTOUHbIX rpadMKoB TemnepaTyp napa 3a
KakAblM KOT/IOM M B naponposogax. o Bcem naponpoBogam ¢ TemnepaTtypon napa 450 °C v Bbille A0JIXKHbI
YUYMTbIBATbCA NMPOLOKUTENBHOCTD M BEIMYMHA MPEBbLIWEHNA TEMMNEPATYPbl HA KaXKAblA NATUTPALYCHbIA MHTEpBan
CBEPX HOMMHA/IbHOTO YPOBHA. YyeT TemnepaTtypbl U NPOAOC/IKMTENbHOCTU (B Yacax) sKCnyaTaluMmM nNaponpoBoaoB
cnefyeT NpoBOAUTb MO KaXKA0MY CAMOCTOATENIbHOMY Y4acTKY (C COBCTBEHHbIM PErncTpaLMOHHbIM HOMEPOM), A TaKKe
nepea BNpbICKMBAOLWUMM NAPOOXTAANTENAMM KOT/OB.

16. OTBETCTBEHHbIM 33 OPraHM3aLUMIO U BbIMOAHEHNE SKCMNYaTaLUMOHHOIO KOHTPOIA MeTanna B o6bemax 1 B
CPOKM, yKasaHHble B PHI, ABNAETCA TEXHUYECKUIA PYKOBOAMUTENb IKCNIYaTUPYIOLWLEN OpraHM3aLuiu.

17. BO3MOKHOCTb M CPOK AasbHellwei 6esonacHoi akcnayataummn obopyaosaHua TIC nocsie BblpaboTKM MM
CBOEro HasHa4YeHHOro pecypca (CpoKa cay»K6bbl) YyCTaHaBAMBAKOTCA HA OCHOBAHMM PE3y/bTaTOB TEXHWUYECKOro
AnarHoctMposaHua B o6beme 3B, KOTOPYO MPOBOAMT 3KCNepTHasa opraHvsauumsa, obnagalolan AuULeH3Men Ha
OCYLLEeCTBNEHME AeATe/IbHOCTM MO NPOBEAEHMIO IKCNEPTMU3bl NPOMbILLIEHHOW 6e3onacHoCTuU.

BO3MOMHOCTb NPOA/IEHUA U yCN0BUA Be3onacHoM aKcnayaTauum obopyaoBaHNA CBEPX Ha3HAYEeHHOro pecypca
(cpoka cny»6bl) popmynunpyroTca B BbiBOoAaAX 3akAtoueHUa IMB Ha oCHOBaHUM OLEHKN GaKTUUYECKOro TeXHUYECKoro
COCTOAHUA 060pyA0BaHMA U MNPUHATOrO pPEeLIeHUA O COOTBETCTBMM WAW HECOOTBETCTBUM OOBEKTA 3KCMEepTM3bl
TpeboBaHUAM NPOMbILLNEHHON 6e30nacHOoCTU.

18. Mpu obHapyKeHMM No pesyabTaTam 3KCMIyaTaLMOHHOrO KOHTPOAA B OTAE/bHbIX 3/IeMEHTaX MW y3nax
060py0BaHNA HeZonycTUMbIX AedeKToB MeTanna (gedeKkTos, No cBoeMy xapakTepy u (Maum) pasmepam, v (Man)
bopme, 1 (M11) MECTOMONOXKEHMIO HAapYLLAIOLLMX YCN0BMA Be30nacHOM sKCNIyaTaLnmn Npu yCTaHOBIEHHbIX PacyYeTHbIX
WAWN 3KCMYaTaLMOHHBIX XapaKTepUCTMKax) MOBpPEXAeHHble AeTan U 31eMeHTbl LO/KHblI OblTb 3aMeHeHbl Un
OTPEMOHTUPOBaHbI. [pK 3TOM B MOPSAKE, YCTaHOBNEHHOM PaCMoOPAAUTE/IbHBIMU AOKYMEHTAaMM IKCMAYyaTUPYHOLLLEN
OpraHu3aumm, A0/KHbI BbITb MPUHATLI Mepbl MO onpeaeNeHnto XapakTepa A4edeKToB U MPUYUH UX BOSHUKHOBEHUS.
Ona 3TuX uenei No peleHnto TeXHWYECKOro PYKOBOAMTENS 3KCMAyaTUpyloWwel opraHvM3auuMm MoKeT 6biTb
npYBAEYEHa 3KCNEepPTHAA UK CNeunann3MpoBaHHaa HayyHO-MCCeA0BaTeNbCKasA OpraHM3aLms.

19. [onyckaeTcs MCNONb30BaHME MHCTPYKUMI (PYKOBOACTB) MO 3KCM/AyaTaLMOHHOMY KOHTPO/IO MeTanna
060pyA0BaHMA KOHKPETHOM 3/1eKTPOCTaHUMKN, pPa3paboTaHHbIX Creuyann3MpoBaHHOM Hay4yHO-MUCCAed0BaTENbCKOM
opraHusauMeit Ha OCHOBE TMMOBbIX MPOrpamm, npuBeAeHHbIx B rnase VI ®OHM ¢ yyeTom MHAMBUAYANbHbIX
ocobeHHOCTeN obopyaoBaHMA KOHKpeTHOM TIC, KoTopble MOryT OT/IMYaTbCA B Y4acTM obbema U MepuoaUyYHOCTU
KOHTPO/IA OT TUMOBbLIX MPOrPamMM (MHCTPYKLMIA) U C Lenblo MHPOPMMPOBAHUA HanpaeaatTca B PocTexHapsop.
MepecMoTp MHCTPYKLMIA (PYKOBOACTB) MO 3KCM/yaTaLMOHHOMY KOHTPOO MeTaiNa AO/IKEH NPOBOAMUTLCA B MOpALKe
M C NEPUOLMYHOCTbIO, YCTAHOBAEHHbIMM PACNOPAAUTENIbHBIMU AOKYMEHTAMM 3KCMAyaTUPYOWen opraHM3aumum, a
TaKKe B C/lyyae U3MeHeHMa obbema UM BUAOB KOHTPO/SA, B TOM YMC/IE NPU BbiABAEHUM AeDEKTOB, Bbl3blBAIOLLMX
HeobX04MMOCTb TAaKUX USMEHEHWU.

20. NopAaoK 3KCNyaTaLMOHHOIO KOHTPO/IA M NPOAJ/IEHUA CPOKa Cyxbbl (pecypca) anemeHTos 060pyaoBaHus,
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M3roTOB/IEHHbIX M3 HOBbIX OTEYECTBEHHbIX CTaseil UM CTasfei MHOCTPAaHHOTO NPOU3BOACTBA, KOTOPbIE He YKa3aHbl B
®HN (rnasbl V - IX), onpegensercs 3KCnAyaTUPYHOLWEN OpraHn3aLmein Ha OCHOBAHUM 3aKAOYEHUA SKCMEPTHON nan
Cneumann3mMpoBaHHON Hay4YHO-UCCNEeA0BaTe/IbCKOM OPraHM3auuKn, KOTOPOEe A0/IKHO COAEepPKaTb MHANBUAYAIbHYIO
NpPOrpammy 3KCM/yaTalMOHHOIO KOHTPO/S YKasaHHbIX 3/1eMeHTOB 000pyAoBaHUA, U C Lenbto MHPOPMUpPOBAHUA
HanpasnsaeTca B PoctexHaasop.

Il. OCHOBHbIE TPEBOBAHNA MO OPTAHN3ALUWU U NPOBEAEHUIO
3KCNNTIYATALMOHHOIO KOHTPOJIA

21. MpumeHaemble Ha TIC meToabl M 06bEMbl KOHTPOA A0/IKHbI rapaHTMPOBaTh BblABAEHWE HEA0NYyCTUMbIX
nedeKToB 1 OTKIOHEHUI B MeTasl/le U CBapHbIX COeAMHEHUAX 3/1eMeHTOB 060pya0BaHMA (B Npeaenax BO3MOXHOCTEN
NnpUMeHAeMbIX MeToA0B) A1 obecneyeHma nocaenytollen 6es3onacHon U HageXHOM 3KCnyaTaumm obopyaoBaHuUA.

22. AnnapaTtypa, CpeAcTBa KOHTPOA, CPeACTBa U3MEPEHUIA, UCNbITaTe/bHAA TEXHUKA (MaLMHbI), KOHTPObHO-
MU3MEPUTENIbHbBIA MHCTPYMEHT UM HacTpPoeyHble (CTaHAapTHble) 0bpasupbl A0AXMHbI MMETb TEXHWYEecKue nacropra
(MOKYMEHT M3roToBMTENA C TEXHUYECKMMM XapaKTepUCTMKaMW) W MOATBEPNKAEHMA O MNPOXOXKAEHUU MNOBEPKMU,
KanMbpoBKM MAM aTTecTallnm Ha OCHOBaHUM HOPMAaTUBHbIX [AOKYMEHTOB, pa3paboTaHHbIX U MPUMEHAEMbIX B
COOTBETCTBUM C 3aKoHOAaTeNbCTBOM Poccuitickoit depepaummn 0 MPOMbILNEHHOW 6e30MacHOCTU, TeXHUYECKOM
perynMpoBaHuio, CTaHAapPTU3aLMN U eAUHCTBE CPeacTB nsmepeHuii (ganee - HA).

23. Matepuanbl gns gedeKTocKonuu (MOPOLUKM, CYCMeH3UM, NEHeTpaHTbl, paguorpaduyeckme MeHKH,
XMMUWYECKME pPeaKTMBbI) LO/MKHbI MMETb CepTUPUMKATbl KadecTBa. Kaxpaa napTMa MaTepuanoB AOJXKHA OblTb
noABeprHyTa BXOAHOMY KOHTPOJIHO U CBOEBPEMEHHOMY KOHTPOJIHO B MPOLLECCE MCMONb30BAHMA.

24. NabopaTopuu Hepaspylwawowero M (1Mam) paspyllalowlero KOHTPOAA [A0/KHbl BbiTb obecneveHsl
HOPMATMBHO-TEXHUYECKON [AOKYMEHTAUMeld B MOJIHOM 0Obeme COrnacHo npoduald M HOMeHKnaType paboT
nabopatopuu.

25. PaboTHUKM nabopaTopuit KOHTPOAA AO/KHbI NPOWTU TEOPETUMYECKYID M MPAKTUYECKYIO MOArOTOBKY M
aTTecTayMio Ha npegmeT MOATBEPNKAEHUA KOMMETeHUMM BUAAM BbINOJAHAEMbIX PaboT (MeToAOB KOHTPO/A) U
HOPMaTUBHOM AOKYMEHTaLMK, onpeaenstolleit 6esonacHble MeToAbl NPOBeAEHMA KOHTPOIS.

K pabotam nNO KOHTPO/IO AOMNYyCKalTCA CNeunanunctbl-AedeKTOCKONUCTbl U UHMKEeHEePHO-TeXHUYEecKmne
PaboTHUKM, npoluegliMe MNOATOTOBKY (aTrectauMio) M UMMelowme [OOKYMEHT, MoATBepKAaatolmin  obnactb
KOMMeTeHUUN No pesynbTaTam aTTectaumn. Mpu nepepsbise B paboTe 6onee WecTn mecales A0MXKHa 6biTb NpoBeaeHa
BHeoyepegHasa aTrecTauus. Mopaaok npoBegeHWs NOArOTOBKM M aTTecTauMy onpepenseTca pacnopaguTebHbIMU
[OKYMEHTaMM OpraHu3auuu.

26. OpraHusauma paboT no noarotoBke 060OPyAOBaHMA K KOHTPOAKD M obecrnedyeHWio ero npoBeaeHuA
OCYLLECTBNAETCA TEXHUYECKMM PYKOBOAUTENEM IKCMIYATUPYIOLLLEN OpraHn3aumm.

27. Mepepn npoBeAeHUEM KOHTPOA 418 obecneyeHnsa KayecTBa ero BbINOJIHEHUA A1 PACCMOTPEHUS A0/IXKHA
6bITb MpeacTaBleHa TeXHMYECKas W 3IKCM/yaTauMoHHas AOKYMEHTaLMWM Ha MoAJexallMid KOHTPOM OOBLEKT, a
MMEHHO:

MUCNONHUTE/IbHbIE CXEéMbl, CBAPO4HblIe (DEMOHTHbIE) (I)OpMynFlpbl, YyepTerXu, 3CKnU3bl,

CcBEeAEHMA O TNOBPEXAEHMAX, OTKasax, aBapuAX W MNpoBeAEeHHbIX 3aMeHax 3/eMeHTOB B CcOCTaBe
KOHTPOJINPYEMOrO 0OBEKTA;

pe3ynbTaThbl NPeLWeCTBYOWEro KOHTPOAA.

28. Tpu 3KCNAyaTaUMOHHOM KOHTpOae f[o/KHa 6biTb obecrneyeHa 6e30MacHOCTb ero npoBeAeHWs B
3aBMCMMOCTM OT KOHKPETHOro MecTa M YC/IOBUI BbINOJHEHUS paboT (Ha BbiCOTe, BHYTpM 0bOpyAOBaHMA UAN €ro
3/1EMEHTA) U NMPUMEHAEMbIX MPU 3TOM METOL0B KOHTPOJIA MeTOA0B, B 06beme, YCTaHOBNEHHOM MHCTPYKUUAMU U
pacnopAaUTeIbHbIMU AOKYMEHTAMW OPraHM3aumMmn ¢ ydyetom TpeboaHuin PHIM 1 pyKoBOACTB (MHCTPYKLMIA) Mo
aKcnayaTaummn obopysoBaHuUA.

29. an pasmeweHnn, XpaHeHUH, TPaHCNOPTUPOBaHUN U UCNOJ/Ib30BaAHUN ,CI,EdDEKTOCKOﬂM‘-IECKMX n
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BCNOMOraTe/ibHbIX maTepnanos, OTXo40B Npon3BoacTBa cieayer obecneynsaTb Mepbl 6930ﬂaCHOCTM, YKa3aHHbIE B
AOKYMeHTaUuun nx npomnssoguntena Cc yHetom mux CBOWMCTB U XapPaKTePUCTUK.

30. KoHTpOo/1b 32 MeTa1lIoM HenocpeacTBEHHO Ha 060pYyA0BaHNN A0/1KEH BbINONHATLCA OPUrafol B COCTaBe He
MeHee aByx YenoBeK. Mpu paboTe B 3aMKHyTOM 06beme (BHYTpu 6apabaHoB) cocTaB 6puragbl A4oNKeH 6biTb HE MeHee
Tpex YeNioBeK, MpW 3TOM ABOE Y/JeHOB 6purafbl AO/KHbI HAaXOAUTbCA CHAPYXW WM CTPaxoBaTb BbIMOJIHAOLLETO
KOHTPO/1b paboTHMKa. Mpu paboTe B TONKax KOTN0B ABOE YaeHOB bpuragbl 4OKHbI HAXOANTLCA BHYTPU TOMKMU U O4UH
CTPaxyloLUi CHAPYXKN.

31. HepaspyLwatowmit KOHTPOAb 060pYyA0BaHMA CAeaAyeT NPOBOAWTL NOC/Ae NpeKpalleHna ero paboTbl, cbpoca
[ABNEHNA, OXNAKAEHUA, APEHMPOBAHMUA, OTKAIOYEHUA OT APYroro (TEXHONOrMYecKu CBA3aHHOro) obopyaoBaHus.
BHYTpEeHHWe YyCTpOWCTBa, MNPenATCTBYIOLLME MNPOBEAEHUIO KOHTPOAA, AO0/KHbI ObiTb yAaneHbl, WM30AALMOHHOE
NOKPbITUE U 0BMYpPOBKa, NPENATCTBYIOLLME KOHTPO/IO COCTOAHUA MeTa/a U CBapHbIX COeAUHEHUIA, YaCTUYHO UK
MO/IHOCTbIO CHATLI B MECTax, NoA/1exallMX KOHTPOIO.

I11. HEPA3PYLLUAIOLLUIA KOHTPO/b

32. MNepepn npoBeeHMEM HepaspyLUaoLWero KOHTpoaa (ganee - HK) noBepxHOCTb 31eEMEHTOB B 30HE KOHTPOAA
[O/IKHA ObITb OYMLLEHA OT 3arpA3HEHUN, NPENATCTBYIOLLMX NPOBEAEHMNIO KOHTPOAA, U A0MKHA ObiTb 3aunLleHa A0
yuctoro metanna. lpn 3Tom TONWMHA CTEHKU KOHTPOAMPYEMOTO 31eMeHTa He A0/XKHA YMeHbLIaTbCcA 3a npeaenbl
OO0MYCKAaemMbIX OTKNOHEHUN W He A0/XKHbl 0Opa30BbIBAaTbCA HEAONYCTUMble corfiacHo TpebosaHuam PHI u HA
fedekTbl (rnybokMe pUCKKM, UapanuHbl, Hagpbisbl). epes BbINONHEHMEM MArHUTHOTO KOHTPO/A TEMJ0BOWM
HepaBHOMEpPHOCTU U GeppPUTOMETPUUN 3a4MNCTKA MEeTaI/Ia HE NMPOBOANUTCA.

33. OCHOBHbIMM METOAAMM, BUAAMWN HEPA3PYLLAIOLLErO KOHTPOIA MEeTanNa U CBAPHbIX COEAMHEHUI ABNAIOTCA:
BM3Ya/IbHO-U3MEPUTESbHbIN;

Y/IbTPa3BYKOBOW;

paaunorpaduyeckuis;

MarHMTONOPOLUKOBbI;

KanUANAPHBIA AW KaK Pa3HOBUAHOCTb KaMWUANAPHOTO - LIBETHOW;

BUXPETOKOBbLIN;

n3mepeHune TBepA0CTY;

CTUNOCKONNPOBAHME;

MarHUTHbIN KOHTPO/1b TEMN/I0BON HEPABHOMEPHOCTU U MAarHUTHaA deppuTomeTpus;
meTannorpapuyeckmin KOHTPOb.

Apyrve metoabl HePa3PYLLAIOLWLEro KOHTPOIA NPUMEHAIOTCA MPU YCAOBUM UX CTaHA4APTM3aL MK U cepTudrKaumm
CPEACTB KOHTPO/IA B COOTBETCTBMM C 3aKOHOA4aTeNbcTBOM Poccuitckoit degepavmn.
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BusyanbHbIii U U3MepUTeNbHbI KOHTPOAb

34. BusyanbHblii U U3MepUTE/bHbIN KOHTPOAb (Aanee - BUK) NpoBoAsT ¢ Lenbio 06HapyKeHns n onpeaeneHns
pa3smepoB MOBEPXHOCTHbIX AedeKToB, 06pa30BaBLUMXCA HA HAPYXKHOU WU (M) BHYTpeHHeil (B 3aBMCMMOCTM OT
0bObeKTa KOHTPOJIA) MOBEPXHOCTAX 3/1€MEHTOB 0OOPYAOBAHUS W OTKNOHEHUN TFEOMETPUYECKUX MapameTpoB
3n1eMeHToB 060pyA0BaHUS, B TOM YMC/E:

TpewmMH, B TOM uucie ob6pasylowmxca B MecTax reoMeTpUYEecKor, TemnepaTypHOM U  CTPYKTYPHOM
HEeOAHOPOLAHOCTH;

KOPPO3NOHHbIX, KOPPO3NOHHO-3PO3NOHHbLIX N KOPPO3UOHHO-YCTAa/ZIOCTHbIX I'IOBpE)Kp,EHMVI MeTanna;
9PO3UNOHHOrIo, 3pO3NMOHHO-KaBUTALLMOHHOIO N3HOCa ﬂOBerHOCTEﬁ 3/1EMEHTOB OGOpy,ﬂ,OBaHI/I‘iI;

nedeKToB CBapKM B BMAE TpellMH, Mop, CBULLEN, MOAPe30B, MPOXOros, He3annas/leHHbIX KpaTepos,
YellynyaToCTM NOBEPXHOCTM, HECOOTBETCTBUA Pa3mMepoB LBOB TPeboBaHUAM TEXHNUYECKOWN AOKYMeHTauum;

BbIXO4ALWKMX Ha NOBEPXHOCTb paCCﬂOGHMVI;

M3MEHEHUI FeoMeTPUYECKUX PasMepoB M GOPMbl OCHOBHbIX 3/1eMEHTOB 060pYyA0BaHMA NO OTHOLWEHWUIO K
nepBoHavya/ibHbIM (MPOEKTHbIM) UX TEOMETPUYECKMM pa3mepam u popme.

35. Mo pe3ynbTaTam BU3yasbHO-U3MEPUTENIbHOTO KOHTPO/IA MOMKET BbiTb YTOYHEHA (AONONHEHA) NporpaMmma
HepaspyLwatoLwero KOHTPoAA 0bbeKTa.

36. Bu3yanbHO-U3MepPUTENbHbBIA KOHTPOJIb BbIMNOMHAIOT A0 NPOBEAEHWS KOHTPOAA MeTanna WU CBapPHbIX
coeAMHeHuIi (HanaaBoOK) APYyrMMM METOIaMU Hepas3pyLUaloLero KOHTPOAA, yKazaHHbIMK B NyHKTe 33 ®HI, a TakxKe
nocne ycrpaHeHusa aedeKTos.

YcTpaHeHue BbIABAEHHbIX e PEKTOB AO0KHO BbIMONHATLCA B COOTBETCTBUM € Tpe6OBaHMAMM NPON3BOACTBEHHO-
TEXHO/MIOTMYECKOM AOKYMeHTauuu. Ecan gedekTbl, BbiABAEHHbIE MPU BU3YyaslbHO-U3MEPUTENBHOM KOHTpONe, He
NPensaTCTBYIOT AafbHENLWEMY NPUMEHEHUIO APYTMX METOA0B HepPaspyLIAtoLLero KOHTPOAS, 3TN AedeKTbl MOryT ObiTb
YCTpaHeHbl Noc/e 3aBepLlleHns KOHTPOIA APYrMMU METOAAMM.

37. BusyanbHbIi U U3MEPUTENbHBIN KOHTPO/Ab CAeAyeT MPOBOAUTL C HapPYKHOW W BHYTPEHHEW CTOPOH
anemeHTOB. B cnyyae HepgocTynHoctn ana BUK ofHOM M3 NOBEPXHOCTEN AOMNYCKAETCA NPOBOAUTL KOHTPO/Ib TOIbKO C
O HOW CTOPOHBbI.

BU3yanbHbI KOHTPOAb BHYTPEHHUX MOBEPXHOCTEN 371eMeHTOB 060pyA0BaHUA, He AOCTYMHbIX AN NPAMOro
0630pa, NPOBOAAT YepPe3 CMOTPOBbIE NIHOYKM, LUTYLEPA MAN MHBIM CNOCOBOM A0CTYNa C MOMOLLBIO SHAOCKONNYECKMX
cucTem.

Mpw BbInoAHeHUM BUK cBapHbIX COeAMHEHMI KOHTPOAMpPYEMasa 30Ha A0/KHA BKAOYaTb B cebA MOBEPXHOCTb
MeTas/a WBa, a TaKXKe NPUMbIKaloLLMe K HEMY Y4acTKM OCHOBHOIO MeTa/ifla B 0b6e CTOPOHbI OT LWBA.

38. 3agayeit M3MepPUTENLHOTO KOHTPOIA ABAAETCA OnpefeseHne reoMeTpuYeckmMx napameTpos (pasmepos)
BbIAIBJIEHHbIX NPV BM3Ya/JIbHOM KOHTPO/JE OTKAOHEHUN U AedeKTOoB (CMeLLeHUi, OTKAOHeHWU GpopmMbl U pasmepos
KPOMOK, fAedeKToB GpopmMbl M PasmepoB LWBOB, TPELLMH, KOPPO3UOHHBIX A3B, PAKOBMH, APYrMX NOBEPXHOCTHbIX
HecniowWwHocTel). M3mMepuUTenbHbIM KOHTPOJIb MPOBOAMTCA AN ONpeAeseHUs O0BafibHOCTU  LUAMHAPUYECKUX
anemeHToB. OBasIbHOCTb LUMAMHAPUYECKUX INEMEHTOB OnpeaenseTca nyTeM U3MepeHua MakcMmanbHOro (Dmax) v
MUWUHMUMaNbHOTO (Dmin) Hapy»kHoro (ana Tpy6, rmb6oB) nu BHyTpeHHero (ana 6apabaHoB) AMamMeTpPOB B ABYX B3aMMHO
nepneHAMKyNAPHbIX HaNnpPaBAEHUAX KOHTPOLHOIO ceveHus. BeanumHa oBanbHOCTH (@) BbluMcaneTcs no popmyne:

a= 2(Dmax — Dmin) .100%. (1)
(Dmax + Dmin)

39. Ha naponpoBoaax, paboTatoLmx B YC/IOBUAX MOA3YUECTH, BbINOJHAOT U3MEPEHMA OCTaTOYHOM Aedopmaumm
nonsydyectu. OcTaTouHy0 AedopMaLMIo MON3YYECTU U3MEPAIOT MUKPOMETPOM C TOYHOCTbIO WKasbl He Xy»Ke 0,05 mm
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no penepam, yCTaHOB/IEHHbIM Ha NpAMbIX Tpybax ganHoin 500 mm n 6onee, a TakKe Ha FHYTbIX OTBOAAX, MMEIOLLUX
npsmble y4acTKU AANHON He meHee 500 mm.

Penepbl pacnonaratoT Nno AByM B3aMMHO NepPneHAUKYASPHbIM AMAMETPaAM B CPeAHEeN YacTu KarKaon npsmoi
TPYObl, MPAMOro y4acTKa KaXKAoro rHyToro oTBoAa Ha PacCTOAHUM He meHee 250 MM OT CBAPHOro COeAUHEHUs Uau
Hayana rHYTOro y4yactka. [lpu HEeBO3MOXHOCTM YCTAaHOBKM peMepoB B ABYX B3aMMHO MeprneHAUKYAAPHbIX
HanpaBAeHUAX A0MNYCKaeTca YCTaHOBKa TO/IbKO OZHOM Napbl penepos (B AMameTpasibHO NPOTUBOMOIOMKHbIX TOUYKAX).

MprBapKa penepoB K Teny KOHTPOMPYEMON TPyObl (0TBOAA) AO/IXKHA OCYLLECTBAATHCA TO/IbKO aproHOAYrOBbIM
cnocobom cBapku. [nsa naponpoBoAoB M3 XPOMUCTbIX cTtanel (10XOMdB, X10CrMoVNb9-1) npuBapKy penepos
cnefyeT BbINOHATL NPY U3roToBaeHMM TpybonpoBoaa. HayanbHUK Lexa, sKCNAyaTMpytoLwero Tpybonposog, A0/KeH
ybeauTbca B NpaBUIbHOCTU YCTAaHOBKM PEMNEPOB U U306PaXKEHUN STUX MECT Ha MCMONHUTEIbHON cxeme-bopmynspe.

Penepbl Ha cxeme [OMXKHbl MMETb HyMepauumio, OCTaloLLyloCA MOCTOAHHOM B TeyeHMe BCEro nepuoaa
aKCM/yaTauum naponposoga. MecTa pacnofioXKeHUs pPenepoB  AO/MKHbI  ObiTb  OTMeYeHbl yKasaTeNsamM,
BbICTYMAIOLWLMMKN Haj, MOBEPXHOCTbLIO U30NALMMN.

N3mepeHune ocTtaTouyHoM aedopmaumm Nonsyvyectm NpoBoaMTCA NpuU TemnepaType CTeHKU Tpybbl (oTBOAA) He
Bbiwe 50 °C.

OcrtaTtoyHana gepopmauma NoA3y4ecTv OT Havana IKCNayaTaumm 40 i-ro usmepeHus onpeaenaercsa no popmyne:

_D,-D,

Ae = .100%, (2)

n
P

roe: A&, - ocratounas aedopmauma nonsyyectu, %;

Di - AMameTp, W3MepeHHbI Mo penepam nNpu i-OM WM3MEPEHUW B OBYX B3aUMHO NeEPNeHAMKYNAPHbIX
HanpaBsieHUAX, MM;

Ducx. - UCXOAHBIN AMAMeTP TPYDbl, MU3MEPEHHbI MO pernepam B COOTBETCTBYIOLLEM HaMpPaBAEHUU B UCXOLHOM
COCTOSIHUM, MM;

Drp - HapyXHbl1 avameTp Tpybbl, M3MepeHHbIn BO6AM3M penepoB B KAXAOM U3 ABYX B3aWMHO
nepneHANKYAAPHbIX HaNnpPaBAeHUI B UCXOAHOM COCTOSIHUU, MM.

B ¢opmyne MCNONb3yloTCA 3HAYEHUS U3MEPEHUM MO KaXAOMy W3 ABYX B3aMMHO nNepneHAnKYAsPHbIX

Hanpas/ieHnit. Hanbonbluee NoNyyeHHoe 3HaYeHme Agn NPUHMMAETCA B KaYecTBe pacyeTHoro.
CBoAHble pe3ynbTaTbl U3MepeHuit 3aHocATCA B popmynsap Tpybonposoaa.

40. BuM3yanbHO-U3MEPUTENbHBIN KOHTPOAb MNPOBOAAT HEBOOPYMEHHbIM /1a30M WAM (M) C NPUMEHEHMEM
ONTUYECKMX M MHOTO MpUHLMNA AEWCTBMA CPeacTB M NPUOOPOB, a TaKXKe C UCMO/b30BaHWEM W3MEPUTE/bHbIX
WHCTPYMEHTOB, Mep, Kannbpos, WabNoHOB M NPOYMX NOA06HbIX CPeaCTB.

YNbTpa3ByKOBOI KOHTPO/b

41. YnbTpa3ByKoBOM KOHTpPOAb (manee - Y3K) npumeHsetca ana sbiasneHUAa OedeKTOoB B OCHOBHOM U
HannaBNeHHOM (B CBapHbIX COEAMHEHMAX) MeTaNNe, a TakKe A1A U3MEePeHUsA TONLWMHbI CTEHKU (TOALMHOMETPUN)
aertanen.

Y3K cnyRut gns obHapyKeHUa BHYTPeHHUX AedeKTOB B OCHOBHOM METaslie U MeTasl/ie CBapHbIX COeAUHEHUN,
B TOM yncne gedpeKkToB Ha BHYTPEHHEN NOBEPXHOCTU 3/1IEMEHTOB.

42. Mpu npoBeAeHMM YNbTPasBYKOBOW AedeKTOCKONUM OCHOBHbIX 3/IEMEHTOB M geTanelt obopynoBaHus,
KOHTPOJIIO NoANexKar:
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OCHOBHOW mMeTann FHYTbIX, WWTaMNOBAHHbIX U LUTAMMOCBAPHbIX KOJIEH (OTBO,CI,OB) pr60I'IpOBOp,OB;

Hapy»KHas U BHYTPEHHASA NOBEPXHOCTb KOPMyCOB MapooxiaguTeneid U MycKoBbIX BMPbICKOB, B TOM 4yucie B
MECTax BPe3KU BMNPbICKMBAIOLLMX YCTPOMCTB;

Hapy»HasA U BHYTPEHHASA NOBEPXHOCTb KaMep KONINEKTOPOB 1 TPY6 B MecTax BpesKu LTyLEepos;
OCHOBHOW MeTann U pe3bboBas NOBEPXHOCTb AeTaselt KpenexKa (LWnuabku, 60aTbl) aAnametpom M42 u 6onee;

CTbIKOBble KOJbLieBble (nonepeyHblie) cBapHble coeauMHeHUAa TpybonpoBOAOB, KOMNEKTOPOB M Tpyb
noBepxHocTel Tenn1oobmeHa;

NPoAo/bHbIE CTbIKOBbIE CBapHble COeAMHEHUA WTamMNOCBapHbIX KoJieH TpybonpoBoaos;

CTbIKOBbIE KO/IbLIEBbIE M MPOA0/bHbIE CBapHble coeanHeHna obedaek n aHuu, 6apabaHos;

KOJ/IbLieBble Yr10Bble CBapHble COeAMHEHUSA C MOHbIM NPONAaBAEHUEM C TONLWMHOMN CTEHKK OT 4,5 mm;
HanaaBKM Ha y4acTKax PEMOHTA CBAPHbIX COeAUHEHUI AN Ha OCHOBHOM MeTasie 3/1eMEeHTOB.

43. YnbTpa3ByKoBOW ToAlMHOMETpUU (manee - Y3T) noasepratoTca cneayiollve 31emeHTbl U AeTanu
TEeNNoMexaHM4yecKkoro obopyaoBaHuUA:

y4yacTku TpybonpoBoA0B, KONEKTOPOB U TPYH NoBepxHOCTel TenoobmeHa, a TaKKe APeHarKHbIX U COPOCHbIX
TpybonposoLoB;

naTpybKu 3a apmaTypoii (3aaBMMKKAMM, OTCEYHBIMU U PEryIUPYIOWMMIN KaanaHammn) U apoccempyowmmm
YyCTPOMCTBaMU;

rHyTble, LWTaMNoBaHHbIE W LUITAMMNOCBapHble 0TBOAbI TPY6ONpPOBOA0B;
6apabaHbl KOTNOB.

Mpu TONWMHOMETPUM oOnpenenAeTcA COOTBETCTBME TOJIWMHbI CTEHOK 3/1eMEeHTOB MCNOJAHUTENbHbIM
(I'IaCI'IOpTHbIM) pa3mepam, BbIABAAKOTCA YHAaCTKN KOPPO3UOHHbLIX U 3PO3UOHHbIX I'IOpa)'KEHMﬁ n onpegenaerca
Be€/INYNHA YTOHEHUA.

44, TMpn noarotoBke 06BEKTa K Y/AbTPa3BYKOBOMY KOHTPO/O cnegyeT obecneynTb ero MaKCUMMasibHO
BO3MOXHYIO KOHTPONEA0CTYNHOCTb.

45. [Ona BbINOAHEHWUA YNbTPA3BYKOBOrO KOHTPOASA MCMNOAb3YIOTCA Y/bTPas3ByKoBble nOedeKTOoCKoNbl U
YNbTPA3BYKOBbIE TONLLMHOMEPSI.

B cocTaB ynbTpa3BYKOBbIX NPUOBOPOB BXOAUT Mbe3031eKTpuyeckuii npeobpasosatens (ganee - M3M). AnAa
HaCTPOMKM NpMOOPOB, MPOBEPKM TEXHUYECKUX NapameTpoB gedeKkTockonos K M3M, a TakkKe OCHOBHbIX NapameTpoB
KOHTPO/S1 UCMNO/b3YHOT HACTPOEYHbIE 06Pa3Lbl C UCKYCCTBEHHBIMW OTPAXKATENAMM, PAa3MepPbl KOTOPbIX YCTaHAaBAMBAIOT
B 3aBMCUMOCTU OT TONLMHbI CTEHKM KOHTPOJIMPYEMOrO 31eMeHTa U HOPM OLLeHKM KavecTsa.

HacTpoeuHble 06pasubl A0/KHbI ObiTb M3rOTOB/MEHbI TaKOM }Ke TOJILMHOM, YTO U KOHTPOJIMPYEMbI OODBEKT,
maTepuan Ux U3roToBNeHUA AONXKEH BbiTb UAEHTUYEH MO aKYCTUYECKUM CBOMCTBOM MaTepuany KOHTPOAMPYEMOro
anemeHTa.

[onycKkaetcA AN W3roTOBNEHWMA HACTPOEYHbIX 06pasLoB, NPUMEHAEMbIX NPU KOHTPOJE 3/1EMEHTOB M3
MMMOPTHOM CTa/In, MCNONb30BaTb MPAMOMN POCCUNCKUI aHANOT 4aHHOM MApPKK CTanu.

HacTtpoeuHbie 06pa3subl 1 M3 A0AXKHbI UMETb NacnopT.
46. MNpu nposeaeHn Y3K namepaembiMn XapaKTeEPUCTUKAMU HECNIOLIHOCTU ABAAIOTCA:

KOOpPAWHAThbI,
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3KBMBAJIEHTHAA NJIOLWAAb;
YC/I0BHbIE pasmepbl;

YCNOBHOE PacCcTOAHNE MeXAY HECMNOWHOCTAMM;
KOJIMYECTBO HECMNOWHOCTEN Ha onpeaeneHHON A/IMHe.

47. OugeHKyY KayecTBa MeTas/la U CBapHbIX coegMHeHN no aaHHbIM Y3K cineayer NnpoBoAUTb B COOTBETCTBUN C
HOPMaTUBHOM AOKYMEHTaLUMeln Ha u3genne Nam TeXHUYECKon AOKyMeHTaUmnen Ha KOHTPOb.

KauecTBO CBapHbIX COeAMHEHUI OLLEHMBAIOT NO ABYX6anbHOM cucTeme:
6ann 1 - Heya0BAETBOPUTE/IbHOE Ka4ecTBo;
6ann 2 - yaoBNeTBOPUTENbHOE KauyecTBo (2a - orpaHNYeHHO rogHble, 26 - rogHble).

KauecTBo rmboB 1 KoNeH No pe3yabTaTam KOHTPONA UX OCHOBHOMO MeTa/lla OLLeHUBAEeTCA ABYMA COCTOAHUAMM:
"HeropeH" (bpak) 1 "rogeH".

48. Mpn N3MEPEHUMN TONLLMHBI CTEHKM HEOBX0ANMMO 06ecrneymTb pasmepbl KOHKPETHOrO KOHTPO/IbHOrO y4YacTKa
(nnowagKm), AocTtaTouHble AN NPOBEAEHUA HE MeHee Tpex M3MepeHW. KOHTPO/bHbIe YY4acTKU OOMKHbI ObiTb
PaBHOMEPHO pacnpeenieHbl Mo 06bEKTYy KOHTPO/A, €C/NM KOHKPeTHas 3ajaya KOHTPOAA He npecnenyer WHbIX
(cneumanbHbIX) uene.

49. MNpu 06HapYKEHUN PE3KUX CTYMEHYATbIX USMEHEHMI MOKA3aHUI NpmMbopa Npu NpoBeAeHUM YbTPA3BYKOBOA
TONIWMHOMETPUM (BO3MOXKHO ABASIOLMXCA MPU3HAKOM PaACC/IOEHUA MeTanla) y4acTOK KOHTPO/A paclmnpseTca gas
onpeaeneHua xapakTepa v rpaHuu, gedekta. Mpu JOCTYNHOCTU NPOBEAEHUSA KOHTPOA C MPOTUBOMOJIONKHOMN CTOPOHbI
3/1IeMeHTa cneayeT BbINONHUTb U3MEPEHMA Ha 0OPATHON NOBEPXHOCTU B aHANOMMYHBIX Y3/1aX KOOPANHATHOW CETKM.
CKonneHve HeMeTa//IMYEeCKUX BKIOYEHWUI, MOp M Tomy nogobHoro B metanne 6yaeT BbIABAATLCA aHANOMMYHO
paccnoeHumto.

MarHMTONoOpPOLLKOBbI KOHTPONDb (gedeKkTockonua)

50. MarHMTOnoOpOLWKOBbLIA KOHTponb (Aedektockonus) (manee - MMK (MM[)) ssnsetrca pasHOBUAHOCTbIO
MarHMTHOrO BMAA KOHTPO/A, OCHOBAHHOIO Ha QUKCALUMM M3MEHEHMI MarHUTHbIX XapaKTepUCTUK maTepuana nog
[eNCcTBMEM BHELLIHEro MarHMTHOro noss.

MarHUTHbI KOHTPOJIb BbISIBASIET MOBEPXHOCTHbIE HECNIOLWHOCTU TUNA TPELUUH, HaZPbiBOB, 3aKaTOB, PAKOBUH,
HecnaaBAEeHUN.

MeTtogom MIMK (MMNA) moryT 6bITb BbiABAEHbI NOANOBEPXHOCTHbIE HECMIOWHOCTM Ha rybuHe 4o 3 - 4 mm.

51. MarHMTONOPOLWKOBbIA KOHTPO/Ib MOXET MNPUMEHATLCA Ha pPas/IMYHbIX 3/1EMEHTax TenJioCUMI0BOro
obopynoBaHna TIC, WU3roTOBAEHHbIX W3 (GEepPpPOMarHUMTHbIX MaTepuManoB C OTHOCWUTENbHOW  MarHWTHOM

NPOHUL,AEMOCTbIO H He meree 40.

52. OcHOBHbIM MapamMeTPOM MarHMUTOMOPOLLUKOBOrO KOHTPOANA ABAAETCA YYBCTBUTE/NbHOCTb. [nA KOHTpoAA
TennocuaoBoro obopynosaHua TIC NPUHAT YCAOBHbIN YPOBEHDb YyBCTBMTENIBHOCTM "B" € NpeaeibHbIMK pasMmepamu
BbIAB/IAEMbIX HECMIOLWHOCTEN: WMpUHa coctasndeT 10,0 MKM, MMHMMaNbHaA NPOTAXKEHHOCTb - 0,5 mm.

53. OnpegeneHne pasmepoB HECM/OWHOCTM M OLeHKa ee AO0MYCTMMOCTM MPOM3BOAATCA MO pesy/bTaTam
BM3Ya/IbHO-U3MEPUTE/IbHOTO KOHTPOAA C MPUMEHEHNEM ONTUYECKUX CPEACTB U USMEPUTENIbHOMO MHCTPYMEHTA, a Npu
HeobX0AMMOCTH - NMOC/E TPABJAEHMUA NMOBEPXHOCTMU.
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KanunnsapHbIii KOHTPOb

54. KanunnapHbii KOHTPO/Ib ABAAETCA METOA0M KOHTPO/S MPOHUKAKLWMMKN BeWwecTBaMM, OCHOBAHHbIM Ha
CBOWCTBE CMaUYMBaOLLMX }KNUAKOCTEN aKTUBHO NPOHUKaTb B Me/IKME OTKPbITblE MNOMOCTU (Kannnnapbl) Ha NOBEPXHOCTU
aetanen.

55. Mpu ocyLLeCcTBAEHUN KOHTPOIA MPOHUKAIOLLMMM BELLECTBAMM BbISIBASAOTCA MOBEPXHOCTHbIE HECNNOLWHOCTH
TMNa TPELWWH, HaA4pPbIBOB, 3aKaTOB, HECMIAB/IEHUN, MEXKPUCTA/IZIMTHOM KOPPO3UN.

KanuansapHbli  KOHTPONb MNPOBOAMTCA Ha pPas/AMYHbIX AeTanax Tenaocunosoro obopyaosaHua TIC,
W3roTOBNEHHbIX U3 /1I06bIX KOHCTPYKLMOHHbIX METANN0B: CTanei NtobbIX KNaccoBs, CNiIaBoBs.

56. MNpun NoAroToBKe KOHTPOIMPYEMOM NOBEPXHOCTM MyTEM MeXaHUYecKol 06paboTKM HEOBXOAMMO UCKIOUYUTD
BO3MOKHOCTb "3aTUPKM" yCTbA HECMIONWOCTM M NPU HEOOBXOAMMOCTU MPOBOAUTb TPABAEHWE YYacTKa KOHTPOAS.
LLlepoxoBaTOCTb MOBEPXHOCTM A0/KHA ObITb He XyKe R; 20 MKm.

57. MpY KanuanapHOM KOHTpose (LBETHOM MAW NOMUHECLLEeHTHOM) Tensiocunosoro obopyposaHusa TIC B
KayecTBe ONTMMA/IbHOro NPUHAT Knacc YyBcTBUTENbHOCTM "II", COOTBETCTBYIOWMIN NpeaenbHON WUpPUHE BbiSBAAEMOWN
Hecnnonwocth ot 1,0 o 10,0 mkm.

58. OnpegeneHne ¢GaKTUUYECKMX pPaA3MeEpPOB HECM/IOWHOCTU M OLEHKa ee AO0NyCTUMOCTM MNPOBOASTCA MO
pe3ynbTaTaM BM3YasibHO-U3MEPUTENbHOIO KOHTPOAA C MPUMEHEHUEeM ONTUYECKUX CPeacTB U MU3MepUTEe/bHbIX
WHCTPYMEHTOB.

BUXpPeTOKOBbIA KOHTPO/b

59. BUXPeTOKOBbI KOHTPOAL (aanee - BTK) npumeHsaeTca Ha U3aenunax n AeTansx, UsroToBaeHHbIX U3 meTania
(beppomarHnTHbIX U HePEPPOMArHUTHbIX CTaNei, CNAaBoB) C yAe/bHOMN 3NeKTPMYECcKo NpoBoaMMocTbio oT 0,5 a0 60
MCm/m.

BUXPETOKOBbIA KOHTPO/Ib BbIABAAET MOBEPXHOCTHblE HECMJOWHOCTM TUNa TPEeLMH, HaApbiBOB, 3aKaToB,
PaKoOBWH, Nop, HecniasaeHui. Mpu onpeaeneHHbIX YCA0BUAX MOTYT 6biTb BbisiIB/IEHbI MOANOBEPXHOCTHbIE TPELMHbI
Ha rnybuHe 8o 3 unm 4 mm.

60. YyBCTBMTENBHOCTb BUXPETOKOBOIO METOAA KOHTPOAA He pernameHTUMpoBaHa. BUXpeToKoBbIM KOHTPO/b
No3BOJIAET BbIABAATb TPELMHbI (HECNNOWHOCTU) rybuHoMN oT 0,2 MM U aanHOM oT 3,0 MM Npu packpbiTumn 6onee 1,0
MKM.

61. BTK npoBoamntca B COOTBETCTBMM C 3aBOACKOM MHCTPYKUMENM NO 3KchayaTauum npubopa. HanpasneHue
CKQHWPOBaHUA OODBEKTA KOHTPONA [O/IKHO OblTb OPUEHTUPOBAHO MEPMNEHAMKYAAPHO K npesnonaraemomy
PaCMoNOXKEHMIO HECN/IOWHOCTU. BepTUKaibHas ocb Npeobpa3oBaTenia Npu CKAHUMPOBAHUM 401KHA ObITb HanpaBAeHa
NoO HOPMa/N K NOBEPXHOCTU KOHTPOJIMPYEMOTO d/1EMEHTA.

62. MNoATBEpPKAEHME HANMUYMA HECMIOLWHOCTU W OMpeadeseHne ee pasmMepoB MPOBOAATCA MO pesyabTaTam
BM3Yya/IbHO-U3MEPUTE/IbHOTO KOHTPO/IA C NPUMEHEHNEM ONTUYECKUX CPEACTB U U3MEPUTENbHbIX MHCTPYMEHTOB.

MarHUTHbIA KOHTPO/Ib TENJIOBOW HEPAaBHOMEPHOCTU NEeP/IUTHLIX CTaneu u
MarHutHaa peppuTomeTpuUa ayCTEHUTHDbIX CTanen

63. MarHuTHbI KOHTPO/Ib TEN/IOBOM HepaBHOMepHOCTH (ganee - MKTH) n marHutHasa ¢deppuTomeTpus (aanee
- M®) npegHasHauyeHbl ANA BbIABAEHUA TENNOBOM HEPaBHOMEPHOCTM MOBEPXHOCTEM Harpesa M3 MNEpPAUTHbIX
(HM3KOIErMPOBAHHbIX WU YINEPOANCTbIX) U aYCTEHUTHBIX CTa/le COOTBETCTBEHHO MaponeperpeBaTe/lbHOro TpakTa
KOT/0B.

PelueHne o NpMMEHEHUM MarHMTHOro metoaa (Npu HeobxoaMMOCTN) NPUHUMAET TEXHUYECKUI PYKOBOAUTE b
3KCNAyaTUpPYIOLWEN opraHusaLumm unm ee obocobneHHoro nogpasgenenus (T3C).

YKazaHHble MeToAbl He MPUMEHAIOTCA A9 KOHTPOAA NOBEPXHOCTEN HarpeBa, U3roTOB/IEHHbIX U3 MNaBHUKOBbIX
Un opebpeHHbIX (oWwMnoBaHHbIX) Tpy6.
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64. MKTH 6a3upyeTcs Ha addeKTe TemnepaTypHOro MarHUTHOTO ructepesmca 6es NPUMeHeHUa NCKYCCTBEHHOTO
HamarHuumsaHua Tpyb.

M® ocHoBbIBaeTcA Ha ABAEHUM oboraleHNs Hapy»KHOM NOBEPXHOCTM TPyb anemeHTamu ¢ peppomMarHUTHbIMU
CBOMCTBaMM.

Hanunuune pa60qel7| cpeabl B pr6ax HE OKa3biBa€T BZINAHUA HA PE3YyNbTaTbl KOHTPOAA.

Bo Bpemsa MarHMTHOrO KOHTPO/IA 3/1EKTPOAYrOBasA CBapKa MOXKET BECTUCb Ha YAaNeHUM OT 30Hbl KOHTPOAA He
MeHee yem Ha 10 m.

MarHuTHbIA KOHTpoAb (MKTH 1 M®) He npoBoaAT Ha Tpybax, 3arNyWeHHbIX UAX HOBbIX, UCMbITABLLUMX Nocae
MOHTaXa (MM peMoHTa) MeHee Tpex TemnepaTypPHbIX LMKAO0B TMNA "NycK-0CTaHOB" KoT/a.

65. MKTH cnegyeT npoBoAMTb MarHMTOMETpomM c Geppo30oHAOBbIM MpeobpasoBaTtenem AA8 U3IMEPEHUs
HOPMa/IbHOM COCTaBAAOWEN BEKTOPA MArHUTHOM MHAYKLUMWU UAU HaNPAXKEHHOCTM MArHUTHOrO Moas (MarHUTHbINA

napametp M). InanasoH uamepeHus npnuobopa Ao/mKeH ObiTb HE MeHee: MarHUTHOM UHAYKUMU * 2000 MKT uam
HaNpPAXeHMA MarHMTHOro NonA t 2000 A/m.

Mpubopbl (MarHUTOMETP U GEepPPUTOMETP) AO0IKHbI UMETb OTHOCUTE/IbHYIO NMOTPELIHOCTb M3MEPEHUs He bonee
1+ 5% 1 ocHalaTbCA aBTOHOMHbBIM NMUTaHMEM HaNpPAXKEHEM He Bbille 12 B.

66. MarHuUTHbIM KOHTPO/Ib CieAyeT NPOBOAUTL HA BCEX AOCTYMHbIX TPybax, BKAOYAA rMbbl, KOHTPOAMPYEMO
NMOBEPXHOCTU HarpesBa Mo Bcell A/MHE M BbicoTe oborpeBaemoi 30HbI. [onyckaeTca NPOBOAWUTb KOHTPO/b Ha
OrPaHMYEHHbIX Y4YacCTKax MOBEPXHOCTM HarpeBa MNpPW YCI0BUM WX PACMOJIONKEHUA B 30HAX C MAKCMMAaJIbHOW
NOBPENKAAEMOCTbIO, MAaKCMMa/IbHOM TemNepaTypoi napa uam HamboabWMM TENNOBOCNPUATUEM.

KoHTponb metogom M® npeanoyTUTeNbHO BbINOAHATL B KOHLE nocnegHero xoaa Tpy6. JanMHa KOHTPOIbHOTo
y4yacTka ana nposeaeHuns M® gonxkHa coctasasate ~ 100 mm.

MKTH npoBoaAT NpoA0/IbHbIM CKAHMPOBaHMEM OZ4HOM U TOM e obpasyloLLei Bcex Tpyb.

Mpyn M® namepeHusa cnenyeT BbINOAHATb B TPEX TOYKAX KOHTPOIMPYEMOTO y4acTKa Tpybbl ¢ warom ~ 50 mm. B
KayecTBe pe3y/bTUPYIOLLEro NPUHUMAETCA CpeaHee 3HaYeHne n3mepeHHoro cogepanua ¢epputHoin dasol Cy.

KOHTPO/Ib MPOBOAUTCA MNPEUMYLLECTBEHHO BAO/Mb (GPOHTOBOM 0b6pasylolleit; yroa Mexay OcCbio
npeobpasoBatens GpeppuToMmeTpa U KOHTPOILHOM 0BbpasytolLelt J0/1KeH cocTaBnatb ~ 90°.

67. KOHTpo/1b M 06paboTKy ero pesy/bTaToB OCYLWECTBAAIOT CieayoWwmm obpasom:

a) B npouecce MKTH gnsa Kaxkaoi KoHTpoanpyemoin (i-i) Tpybbl M3MepaoT 1 GUKCUPYIOT MaKCMmanbHoe U3
N3MepeHHbIX abCONOTHBIX 3HAYEHUI MarHUTHOro napameTpa M.

PaccumnTbiBaloT cpegHee MarHMTHoe cocTosiHMe H KaxKa0i U3 CTOPOH NoBepxXHOCTM Harpesa (B noTokax "A" n"B")
no popmyne:

1<
HA’E:H E M., (3)
i=1

rge n - KoJIMYeCcTBO KOHTPOMpyembix TPy6 B Kaxaomn ctopoHe ("A" n "b") noBepxHOCTM Harpesa.

OnpeaensatoT pa3HOCTb CPeAHUX MAarHUTHbIX COCTOSIHUIM NOBEPXHOCTU HarpeBa B notokax "A" n "b":
AH=H,-H,. (4

PaccunTbiBalOT TEM/0BYO HEePaBHOMEPHOCTb NOBEPXHOCTU Harpesa NO WM3BECTHOM 3aBUCMMOCTM MarHUTHOrO
napametpa H oT TemnepaTypbl 3KCNayaTaumm:
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AT = f(AH). (5)

6) nonyyeHHble metogom M® paHHble No cogep:kaHuio deppuTHoi dasbl (Cy) Ha KOHTPO/bHBIX y4YacTKax
YCPEeAHATCA ANA KaXKA0M CTOPOHbI NOBEPXHOCTM Harpesa (no aHanorum ¢ opmynoii (3)) M nNo aTm ycpesHeHHbIM

pesyibTaTam (Cq,) onpenenatoT OTHOWeHMe MX Hambosbluero (Cq)max) K HauMmeHbLlemy (Cq]min) 3HayeHuto. C
MCMNO/Ib30BaHWEM 3aBUCMMOCTU COAepKaHUA GpeppuUTHOI dasbl OT cpeaHel TemnepaTypbl MU BpeMeHM aKCnayaTaumum
onpeaenaloT Be/IMUYMHY TemnepaTypHoii passeptkn AT ;

o o
B) TEeNNno0BaA HEPABHOMEPHOCTb CHUTAETCA Haxo4AWweNnCcAa Ha 4OoNyCTUMOM ypPpOBHE, eC/n AT < 5 C
U3mepeHue TBepaoOCTM MeTanna

68. B pamkax HepaspyLlaloWero KOHTPONA M3MepeHue TBepaocTu (ganee - TB) meTanna npoBoaumTCA
nepeHOCHbIMM TBEPLOMEPAMM HEMOCPEACTBEHHO Ha 0bbeKTe.

B KayecTBe annapaTypbl 1A onpeaeneHna TBEPAOCTU UCMO/b3YIOT NepeHoCHble NPMbopbl MEXaHUYECKOTO,
dn3nYeCcKoro n PU3MKO-MmexaHUYEeCKoro AencTemA.

Mpn6op JonKeH obecneynsaTb NOrPeLIHOCTb U3MepeHus He 6onee £ 5%.

Mpu mncnonbsosBaHnU I'IpM60pOB MeXaHn4yeCKoro tmna (CTaTW—IeCKOFO n ANHaMU4yeCKoro AeﬁCTBMFI) pa3mep

OTMeyaTKa U3MEpPAIOT C MOMOLLbIO MEPEHOCHOTO MUKPOCKOMA (/1yMbl) C NOrPEeLIHOCTbI0 U3MepeHUA He Bbiwe T 0,02
MM.

69. KayectBO nNoOAroToBKM NOBEPXHOCTU MeTaNNla ANA KOHTPO/aA TBEPAOCTU AO0J/IXKHO COOTBETCTBOBATbL
TDE6OBaHVIFIN\ MHCTPYKUMKU NO 3SKCnayaTauunm an6opa. CI'Ie,D,VET obecneunmBaTtb KayecTBO NnoBEPXHOCTN nNO
LLEePOX0BATOCTU He XyKe R, 3,2. [pyn 3a4NCTKE NOBEPXHOCTH HEO6XO,£I,MMO WCKNOUYNTb U3MEHEHNE CBOMCTB MeTaNa B
NnoOBEPXHOCTHOM Cn0€e BCNeACTBME HAarpesa UM Hakiena.

70. Mpwn un3mepeHUM TBEPAOCTM C NOMOLbIO Mpubopa CTAaTUYECKOro BAAB/AMBAHMA TOJIWMHA CTEHKMU
MCMbITYEMOro 3/1eMeHTa A0/KHA OblTb HE MeHee 8-KpaTHOM ryBuHbI OTneYyaTKa Npu MCNoab30BaHMM chepnYecKkoro
WAN  KOHYCHOIO WHAEHTOPA W NOAYTOPAKPaTHOM BEMYMHbI AMaroHanuM OTneyatka npuv  UCNoJ/b30BaHUK
yeTblpexrpaHHoM nMpamugbl. Mpu ncnosib3oBaHUM Npubopa AMHAMUYECKOro BAABAMBAHMA TONLLMHA CTEHKM A0OIKHA
COCTaBAATb HE MEHee 3HaYeHMA, YKAa3aHHOTO B MacnopTe Ha KOHKPETHbLIN NepeHOCHOMN TBepaoMep.

KoHTpo/ib TBEPAOCTU CiedayeT NPOBOAUTL MPU TemnepaType MeTanna, He Bbixogallen 3a npegenbl oT 0 °C Ao
+50 °C.

PaccTosHMe mexkay UEeHTpamM ABYX COCEeAHMX OTMe4yaTKOB MpU WMCMO/Ib30BaHMU NPMOOPOB MeEXaHUYEeCKoro
OEeNCTBMA A0/IKHO ObITb He MeHee 4d, a pacCcToAHKE OT LieHTpa oTrneyYaTKka 40 Kpaa usgenus - He meHee 2,5d, rae d -
AMaMeTp UKW AMaroHanb oTrnedvaTKa.

MCﬂbITyeN\aﬂ AeTasib HE AO0J/IXKHa CMEeLWaTbCA NpU UaMmepeHnn TBepaocCTh; A0J/1KHA OTCYTCTBOBATb BVI6paLI,VIFl
0b6bekKTa KOHTpOAA.

71. Ha Kaxaoi KOHTPO/IbHOW M/OLWaZKe AO0JIKHO ObiTb NMPOBEeAEHO He MeHee Tpex M3MepeHUn. BennumnHa
TBEPAOCTU A5 KAaXKA0M KOHTPO/IbHOM NMJIoWaAKu onpeaensnetcs Kak cpegHeapndmeTnyeckoe 3HaueHne pesynbTaToB
Tpex usmepeHui.
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MeTtannorpaduueckuii KOHTPONb (UccnepoBaHue)

72. Metannorpaduyeckoe uccneaosaHue (ganee - MU) meTanna B pamKax Hepaspyllalollero KOHTPOAs
BbIMNOJIHAETCA cneayrowmmmn meTtogamm:

npurotToBiaeHMem MeTannorpapmyeckmx wWandoB HenocpeacTBEHHO Ha MNOBEPXHOCTU KOHTPOAMPYEMbIX
anemeHTOB 060OPYAOBaHMA C MOCAEAYHOLWMM NPOCMOTPOM, doTorpadmMpoBaHMEM M aHAZIM3OM MUKPOCTPYKTYpPbI C
NOMOLLbIO MEPEHOCHbIX MOBUbHBIX MeTannorpaduyeckmx MMKPOCKOMOB;

CHATMEM PEenAuK (OTTUCKOB) C MOArOTOB/IEHHbIX Ha NOBEPXHOCTU AeTanein meTannorpadpuyeckux wandos u
nocaeayoLmMm aHaIM30M MUKPOCTPYKTYPbI Ha penivkax B meTaanorpadpuyeckoit nabopatopuu;

oT60pOM NOKaNbHbIX BbIBOPOK MeTanna (CKONOB, CMAMAOB, CPE30B), HE HAPYLAKLWMUX LLENOCTHOCTb WU
paboTocnocobHOCTb 3n1emeHTa, € MocaAeAyloWMM MPUroToBAeHMEM Wanda M aHa/M30M MUKPOCTPYKTYpbl B
meTannorpadpuyeckoit nabopatopuu.

73. MeTannorpaduyeckmii KOHTPOIb NPOBOAAT Ha y4yacTKax (B 30Hax) anemeHToB 0bopyaoBaHus, Hanbonee
06BEKTMBHO OTPAXKAOLLMX BO3LEMCTBME YCNIOBMI IKCMIyaTaUuUmM HAa COCTOAHWE MUKPOCTPYKTYPbI AeTann, B TOM YMcie
B 30HaX NOBbILWEHHbIX TEMMNEPATYP U KOHLEHTPALMKN HANPANKEHWNN,

Mpouecc npuroToBneHusa wanda Ana meTannorpadpuyeckoro aHaaM3a Ha y4yacTKe MOBEpPXHOCTM 0bbekTa
KOHTPO/IA BK/IIOYAET HECKOJIbKO CTagui MEXaHW4YecKoro WaMbOoBaHUA M MOJMPOBAHMA, a TaKKe 4yepesoBaHue
OZHOKPATHOIO UAM MHOTOKPATHOrO XMMUWYECKOTo TPaB/ieHUs U NOAMPOBaHUA. NoBepXHOCTb Wanda AoNKHa ObiTb
3epKanbHOM.

74. Npwu oTH6OpPE N0KaNAbHbIX NPOH HEOOXOAMMO NpesNPUHUMATbL MEpPbI, NPEAOXPAHAIOLME UX OT YPE3MEPHOTO
Harpeea W Haknena.

OT60p JIOKaJIbHbIX np06 He [AO0JI)KeéH CHUXaTb 3anacoB MPOYHOCTU KOHTPOJ/IMPYEMOTIO 3/1IEMEHTA HUXKE
HOpMaTMBHbIX3HaLIEHVIl7I.

[Na a1eMeHTOB C TONLWMHOM cTeHKM A0 30 MM MaKcMManbHasa rnybuHa BbleMKU B MecTe 0Tbopa He A0J/KHA
npesbIWwaTh 2,5 MM, HO He fo/1XKHa BbITb 60s1ee 20% OT TO/LLMHBI CTEHKM 3/1eMEHTa Ha y4acTke oTbopa. Mpu TonwmHe
CTEHKW 3nemeHTOB 60s1ee 30 mm gonyckaeTcs rybrHa BbleMKK OT NpoBeseHHOro otbopa 4o 5 mm, Ho He 6onee 10%
OT TO/ILLMHBI CTEHKU 3n1emeHTa. BblemKa A01KHA MMeTb NaaBHble CKPYraeHHble Kpas.

He pgonyckaetca oTbupatb NpPobbl M3 THYTOM YACTU FHYTbIX, WTAMMOBAHHbLIX M LUTaMMOCBAPHbIX 0TBOAOB. B
060CHOBAHHbIX C/Iy4YasX OOMYCKAeTCs OTKAOHEeHMe OT gaHHoro TpeboBaHUA MpW yCca0BUM OTHOPA MPELM3NOHHbIM
cnocobom MUKponpobbl TONWNHOM He bonee 1,5 MM 1 BbINOJHEHMN TPeboBaHWUIM NO NPeaoTBPALLEHUIO HAarpeBa U
HaKknena meTanna.

75. Npu meTtannorpaduyeckom MUcCcnefoBaHUU COCTOAHUA MeTanfa 3/1eMeHToB, PaboTaloWwmMx B YCAOBUAX
NoN3y4ecty, aHaAM3 MUKPOMNOBPEXAeHHOCTU (Aanee - Myn) NEPAUTHBIX U MAPTEHCUTHbIX CTafell sABasercs
obasaTenibHbIM.

76. MpocmoTp, aHanu3 n doTorpadmpoBaHne MUKPOCTPYKTYPbI U MUKPOMOBPEKAEHHOCTU CTaNel NepnTHOro
Knacca Tpebyetcs BbiNoAHATL Npu 100-KpaTHOM M 500-KpaTHOM yBeMYeHUsX. 1A oueHKN MUKPONOBPEKAEHHOCTH
YKaponpPoYHbIX XPOMUCTbIX CTanein GeppmuTo-MmapTEHCUTHOrO (MapTEHCUTHOrO) Knacca cneayeT ucnosbsosatb 1000-
KpaTHOe yBennyeHue.
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OnpeaeneHne 3/1IeMEHTHOro COCTaBa MeTanna

77. [na onpepeneHna XMMMYECKOro COCTaBa MeTanna npu NpoBeLAeHWUM HepaspyLllalowero KOHTpona
MCMOoJ1b3YOTCA NePeHOCHble MOOU/IbHbIE NPMOOPBI ONTUKO-IMUCCUOHHOTO UIN PEHTIFeHO)/TYOPECL,EHTHOIo NPUHLMNG
aencreus.

MepeHocHas annapaTypa NPUMEHSEeTCA A/ KOHTPOAS 3/1IeMEHTHOIO COCTaBa MeTaslla HEMOCPeACTBEHHO HA
0b6beKTe KOHTPONA.

[na onpepeneHnsa XMMUYECKOro COCTaBa MeTasa AO0/IKHbl MCMNOAb30BATbCA NPUOOpPbI, He ocTaBastowme
cnefoB (MPUKOroB) Ha NOBEPXHOCTU. pK KOHTPOIE 3/IEMEHTHONO COCTaBa MeTasl/la ONTUKO-3IMUCCUOHHBIM METOLOM
cnefyeT pacnonaratb TOYKY (30HY) KOHTaKTa C MOBEPXHOCTbIO AeTann 3a npesenamm npobiemMHbIX 30H (BepLUMHamMM
KOHLLeHTPATOPOB HaMpPAXKeHUN).

78. lna npoBedeHMA aHaNM3a ONTMKO-3MMUCCUOHHBIM W PeHTreHodyopecUueHTHbIM meTogamu Tpebyetca
NOAroTOBKa NOBEPXHOCTU KOHTPO/IbHOM 30HbI 3/1IEMEHTA UAN AETANMN.

KOHTPO/NIb 3N1€MEHTHOro CoCTaBa MeTal1a ONTUKO-IMUCCUOHHbIM METOA40M AaeT BO3MOMKHOCTb onpeaeneHumn
NnoJIHOro Habopa NernpyLmnx 31eMeHTOB B CMNJ1aBe, BK/OYas ""ciegoBble” KomyecTsa npumecen.

OnpeaeneHne XMMMYECKOrO COCTaBa 3/1€MEHTOB M3 XPOMMCTbIX CTanel MEeTOAOM OMTUKO-3MMCCUOHHOMO
CMEKTPaNbHOrO aHanAu3a cneayeT BbINOAHATb B CTALMOHAPHbIX YCNOBMAX Ha Bblpe3aHHbIX Npobax (B pamkax
paspyLIaloLWero KOHTPoA).

79. PeHTreHobyopecLeHTHbIe aHaIN3aToOPbl HE MOTYT NMPUMEHATLCA A/1A onpeaeneHna coaepaHua B MeTanne
NErKNX 31EMEHTOB, TAaKMX KaK YrNepos U KpeMHUI, a TakKe cepbl U ¢ocdopa. [aa aHann3a XMMMUYECKOro coCTaBa Ha
npeameT onpefeneHus YKasaHHbIX 3/1eMEHTOB, a TaKKe AN YTOYHEHUA MX KOJIMYECTBEHHOrO COoAepKaHuA B
KOHTPONbHOM AeTanu, cnefyeT NPUMEHATb ONTUKO-IMUCCUOHHYIO annapaTtypy.

IV. PA3PYLLAIOLLNIA KOHTPO/1b METAJINIA

TpeboBaHUA K NpoBeaeHUI0 Bbipe3oK meTanna (otéopy npob) u
M3roTossieHuio 06pasuos

80. B cnyyae Heob6x04MMOCTM NpoBeAeHUA UCCNeL0BaHMUIA MeTal1a Ha Bbipe3Ke BbINOJHAT 0T6op Npob.

Mpw ot6ope Npob meTanna U3 NOBEPXHOCTEN HarpeBa KOT/I0B MeCTa BblPE30K A0/1KHbl COOTBETCTBOBATb 30HAM
C Hanbo bllel NOBPEXKAAEMOCTbIO U C MAaKCMMaNbHOW NAOTHOCTbIO TEMOBOrO NOTOKa UK (M) TemnepaTypoi napa.
Cnegyer npu 3TOM YyuuTbiBaTb pPe3ynbTaTbl MarHMTHoro KoHwtposa (MKTH) ana crtaneit nepaMTHOro Knacca M
beppuUTOMETPUN ANA ayCTEHUTHDBIX CTasZIEN, @ TaK}Ke pe3y/bTaTbl Y/1bTPa3BYKOBOM TO/LLMHOMETPUN. BoipesKy cneanyet
BbIMO/HATL MeXaHUYeCKMM cnocobom. [lonycKaeTcA ocyLecTBAATb BblPE3KY OrHEBbIM CMOCOBOM C MOCAeAYHOLLMM
MEXaHWYECKUM yaaneHNEM C10A MeTaslsla OT KPOMKM pesa WUpUHOM He meHee 20 MmMm.

81. Bbipe3Ky npobbl u3 TpybonposBoaa (naponposoaa) cnedyeT BbINOAHATbL MeXaHMYECKMM Cnocobom.
JonyckaeTca NpoBOAUTb BblPe3KY OFHEBbIM CMOCOOOM C MPUMEHEHMEM 3/1IEKTPOLYTOBON UM ra30BOM PE3KM Npu
YCNOBUM NOC/eAYOLLErO YAANEHNA MEXaHUYECKMM CNOCOBOM CNosA MeTanla OT KPOMKM pesa WUPUHON He meHee 30
Mm. CneflyeT BbipesaTb y4aCTOK TpybonpoBoAa, coaepKamnin pparmeHTbl NPAMON TPyObl 1 rnba, BKAKOYAA UX CBapHOE
coefMHeHune. Bbipesaemana npoba fonkHaA OblTb NpeaBapuTesbHO 3aMapKMpPOBaHa TakMm o06pa3om, 4Tobbl npu
nocseaytolleli mexaHMyeckon obpaboTke (pasaenke) 6bi1a BOIMOXKHOCTb UAEHTUDUKALMK MeTanna Npamon Tpy6bsl
nrmnba.

82. BbipesKy npobbl meTanna (npobkn) ns 6apabaHa cnegyeT BbINOAHATL MexaHUYeCcKMMm cnocobom. He cneayet
npon3BoAuTb Bbipe3Ky "npobok" anamerpom 6onee 100 mm.

MecTo Bbipe3Ku NpobKM 060CHOBbLIBAETCA PacyeToOM Ha NPOYHOCTb. Moc/e Bbipe3Kku Npobbl caeayeT ykasaTb Ha
yepTexe pas3BepTKM Kopnyca bapabaHa (Mam dopmynape) pasmepbl BbIpe3aHHOrO OTBEPCTUA M PACCTOAHMA OT ero
LEHTPa 40 cepeauHbl 6ANMKaNLWEro CBapHOro WBa U LLeHTPOoB BanKanwmx Tpy6HbIX OTBEPCTUI.

83. Bblpesaemble M3 Tpyb MNOBEPXHOCTEM Harpesa KOT/IOB MNpPoObl (MaTpybKu) A0/MKHbI MMETb AJINHY,
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[OCTaTOYHYIO ANA NpoBeAeHUA HeobXoAMMOro KoMMJieKca Uccae0BaHUM:
MmeTannorpadruyeckoro aHaAunsa;
XMMWYECKOro U KapbuaHoro aHann3a meTanna;
npoBeseHUA NPU HE0HXOANMOCTU MEXAHUUECKUX U }KAPOMPOUHbIX UCMbITaHUA.
Ona Tpy6 U3 ayCTeHUTHbIX CTanen KapbuaHblii aHanM3 He NPOBOAUTCA.

O6pa3u,b| AanAa UCNbITaHUA MO onpegeneHnto  mexaHm4yeckux CBOMCTB MU ,D,ﬂMTeanOVI NPOYHOCTHN
()KapOI'IpO‘-IHOCTVI) Bblpe3aloT BOO/Ib OCU pr6b| - CEerMeHTHbIE o6pa3u,b|, npun 3TOM NOBEPXHOCTHbIE C/ION METaNNa
OCTalOTCA HETPOHYTbIMMU.

84. 06pa3ubl ANA MEXAaHUYECKUX UCMbITAHWI, M3roTaBanBaemble M3 NpPob, Bbipe3aHHbIX M3 Tpybonpososos
(nyHKT 81 ®HM), cneayet pasmellatb B TaHreHLUMa bHOM HanpaBaeHUN (MO OKPYXKHOCTU cedeHuns Tpybbl). Obpasubl
ANA UCMbITAaHUA Ha OAUTENbHYI0O MPOYHOCTb (M MOA3yvyecTb) meTanna ciedyeT pasmelatb B TaHreHUMaAbHOM
HanpaB/ieHUU, ecn 3TO NO3BOAAIOT pasMepbl Bbipe3aHHOW Npobbl. B npoTmBHOM cnyyvae obpasubl pacnonaratoT
BAO/Ib Oocu Tpybbl. O6pasubl AN MEXaHUYECKUX UCMbITAaHUIA U UCMbITAHUI Ha AJIUTENbHYIO MPOYHOCTb CBAPHbIX
CoeMHEHMI pacrnonaraloT BAOAb ocu Tpybbl. CheayeT pasmellatb 06pasipbl MO BO3MOXHOCTM BaMXKe K HapyKHOM
NMoBEPXHOCTM TPY6ObI (€C/IM 3TO HE NPOTUBOPEYUT KOHKPETHOM 3a43a4e UCC/Ief0BaHus).

85. Obpasubl ANA MEeXaHUYEeCKUX WUCMbITAaHWM M WUCNbITAaHWI HA OJUTENbHYIO NPOYHOCTb, Bbipe3aemble U3
LeHTpobexkHoAUTbIX (aanee - LBJ1) Tpy6, cnegyeT pasmelwatb B 30HaX, MaKCMMaNbHO MPUBAUMKEHHbIX K BHYTPEHHEW
NOBEPXHOCTU TPYObI.

86. [na nccnegoBaHMA MeTanna rHYToro KoJsieHa npoba otbupaeTcs (Bbipesaerca) M3 LEeHTPasbHOWM YacTu
KoneHa (rmba). B aTom cnyyae obpasupl 4Na MCCNeA0BaHUIM Kak nonepeyHble, TaK M NPOAO/IbHbIE BblPE3aloT U3
NoIOBMHbI NPO6bl, COOTBETCTBYIOLLEM HApyKHOMY 06BoAy rMba, BKAOYAIOWEN MONHOCTbIO PACTAHYTYIO 30HY M
YaCTMYHO ABe HeWTpasibHble 30HbI.

Obpasupl Aana  metannorpadpmMyeckmx UCCAeOoBaHUA  MeTansna TPybonpoBOAOB, BK/AKOYAA  aHaAU3
MUKPOCTPYKTYPbl U MUKPOMOBPEKAEHHOCTU, BblIPE3atoTCA Ha BCHO TOJLMHY CTEHKKU TPy6bl (rMba) (orpaHuumBatoTcs
BHYTPEHHEN N HAPYKHOM NOBEPXHOCTAMU TPYObI).

87. BbipesaHHas 13 bapabaHa umManHapuyeckaa npoba paspesaeTca Ha HECKO/IbKO CN0eB (4MCKOB), TONLLMHA
KOTOPbIX 40/IKHa 06ecneynTb U3roToBAEeHNE CTaHAAPTHbIX 06pa3LL0B Ha PaspbIiB U yYAaPHbIM M3rnb. NMpoaoabHbie ocK
06pa3LoB pacnonaratoT napannesibHoO Npoao/ibHOM ocun 6apabaHa.

UccnepoBaHne MaKpOCTPYKTYpbI

88. NiccnepoBaHve MakpOCTPYKTYPbl METas1a U CBapHbIX COeAUHEHMUI MPOBOSAT NPU HEGObLIMX YBEANYEHMUSAX
(He 6onee yem B 30 pas). B 3aBMCMMOCTM OT 33f4a4M UCCNEAO0BAHUA MAKPOCTPYKTYPHOMY aHanAM3y nogsepratoT
NOBEPXHOCTU 3/1EMEHTOB 060PYA0BaAHNA: MaKpOLWANdbI, U31OMbI.

89. NosepxHOCTH p,eTaneﬁ nccnegyrwoT  gnAa  BbliABIEHUA METANNypruyeckmx, TeXHONIOTM4YeCKnx w
3KCNNyaTauynOHHDbIX MaKpO,CI,Ed)eKTOB nocne 3a4nCTrU ﬂOBerHOCTEVI a6pa3I/IBHbIM MHCTPYMEHTOM.

Makpownndbl, NoArOTOBKA KOTOPbLIX OFPaHMYMBAETCA CTaguMel TOHKOro WAMdOBaHWA, aHANUBUPYIOT AAA
BbliBIeHUA AedeKTOB MaKPOCTPYKTYpbl TuMa MyCcTOT, PaKOBWH, ra3oBbiX My3blpei, TpewuH. [Ons aHanusa
MaKPOCTPYKTYpbl MeTasnna, OBHApPYMKEHUA JIMKBALMOHHbLIX HEOAHOPOAHOCTEM, HESABHO BbIPAXKEHHbIX TPELLWH,
HaApbIBOB, HECNNABNEHWUWN, PaCCAOEHWUN, MNOPUCTOCTM MUCCAEAYOT MaKpownudbl, NoABEPrHYTble TPaBAEHUIO
cneunanbHbIMU peakTUBaMu.

90. MccnenoBaHua CTPYKTYPbl MOBEPXHOCTM M310MOB (ppakTorpaduyeckme nccienosaHma), obpasoBasLLMXCA
npv paspyLieHnn geTanei B NPoLEecce 3KCNAyaTalm UAK UCMbITbiBaeMblX 06pa3uoB, BbINMOAHAIOT AR YCTaHOB/EHUA
NPUYNH U MEXAHN3MOB PA3pPyLUEHMSA, B TOM YMNC/IE OLLEHKMU KauecTBa M3roTOBNEHMA 3/1EMEHTOB.
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UccnepoBaHne MUKPOCTPYKTYPbI

91. UccnepoBaHMe MUKPOCTPYKTYPbl MeTasnsa NpoBOAUTCA ANA: BbIAB/EHUS HEMETA/IZIMYECKUX BKJIOYEHUN;
onpeaeneHna pasmepoB 3epHa U PEKPUCTANNU3ALMN; OLEHKM HaINYMSa U pacnpeaeneHma $as, Ux opueHTauum u
M3MEHEHMN B 3aBUCMMOCTM OT TEXHONOTMN U3FOTOBNEHMA U BO3AENCTBUA YCAOBUI SKCNAyaTaumn; nyveHma Gopmbl
M NpuUpoabl OTAENbHbIX KPUCTA/JITOB; BbIABMEHUA OCOBEHHOCTEN BO3HWKHOBEHWS W PACNpPOCTPaHEHUs
nospexKaeHnin. KayecTBeHHbIN aHaNN3 MUKPOCTPYKTYPbI NPOBOAAT Ha wandax npu yseandeHusax ot 100 go 1500
(2000) KpaT c NOMOLLbIO ONTUYECKMX MUKPOCKOMOB.

92. [na BbiABNEeHUA pacnpegeneHna rpaduta B MMUKPOCTPYKTYPE OCHOBHONO MeTasfia M 30H CBapPHbIX
coegMHeHui TpybonpoBoaoB (M Konnektopos), paboTatowmx npu Temnepatype Bbiwe 390 °C U U3rOTOB/IEHHbIX U3
yrnepoanctbix n monmbaeHosbix (15M, 16 M) ctaneit, npumeHseTca TpaBieHne cnabbim pacTBOPOM a30THOM KUCOTbI
¢ no6aBneHNEM NMUKPUHOBOM KMUCNOTbI B 3TUIOBOM CMUPTE, B C/Iy4ae, eC/IN HEOOXOAUMbIA Pe3ybTaT HE MOXKET ObiTb
OOCTUTHYT NpUMeHeHrem cnaboro pactBopa a3oTHOM KUCOTbl.

MpM KOHTPOJIE COCTOAHMA MeTanNa Ha Haauume CTPYKTYpHO cBobogHoro rpaduta B MNepBylo ovepedb
KOHTPOJIMPYIOT 30HY TEPMUYECKOro BAUAHMUSA (Aanee - 3TB) cBapHbIX COeAMHEHU.

BblaeneHve rpaduta (ecim oHO NPOU30LIIO0) OBHaPYKMBAETCA TaKXKe Ha HeTpaBJieHblX MOJIMPOBaHHbIX (40
3epKasbHOro b6secka) wandax npu 500-KpaTHbIX YBEAUYEHUAX B BUAE OTAENbHbIX r10byneil.

93. [1nA BbIABNEHMA TPAHWUL, 3EPEH W COCTABAAIOWMX CTPYKTYpbl (pepputa, nepaunta, 6elMHUTa, MapTEHCUT],
aycTeHuTa, Kapbunaos, curma-¢asbl) NPOBOAAT TPABJAEHNE C NPUMEHEHNEM CMeLManbHbIX PEaKTUBOB.

94. MUKpPOCTPYKTYPHbIN aHanm3 metanna LB/l Tpyb ns ctanm 15X1M1® nposBogmTca Ha wandax nonepeyHoro
CeYEeHUs CTEHOK Tpyb KaK B 30HAX C HOPMa/sbHbIM CTPYKTYPHbIM COCTOSIHMEM, TaK WU B JINKBALMOHHON 30He,
NPUMBbIKAIOLLEN K BHYTPEHHEW NOBEPXHOCTM TPybbl, ANA BbIABAEHMA CTENEHU PA3BUTUA NIMKBALMOHHOW CTPYKTYPbI U
GUKCUPOBaHUA MUKPOAEPEKTOB TEXHOIOTMYECKOTO MPOUNCXOXKAEHNA.

95. OueHKa pe3ynbTaToB UCCAeA0BaHUA MUKPOCTPYKTYPbl MPOBOAUTCA MO 3Ta/IOHHbIM LWKaAamM HalMOHaNbHbIX
CTaHAAPTOB, TEXHNYECKUX YC/IOBUI Ha U3rOTOB/IEHUE M LUKANaM NPUIoxKeHnn K GHIM.

Craguto npouecca rpadputmMsalMm B OCHOBHOM MeTaNNe U CBapHbIX coeanHeHnAxX Tpybonposoaos, paboTatoLwmx
npu TemnepaType Bbiwe 390 °C 1 U3roToBAIEHHbIX U3 YIIEPOANCTbIX U MOANBAeHOBbIX (15M, 16 M) cTanei, oueHnBatoT
npu 500-KpaTHOM yBENIMYEHNUM MUKPOCKOMA, MO WKane rpadputmsaumm (npunoxerune N 1 kK ©HM).

OueHKky cTagmm npouecca cdeponamsaunmn nepavTa  yYraepoamcTbiX W HU3KONErMPOBaAHHbIX CTanewn,
obycnosneHHOro akcnayataumen, nposoaat npu 1000-KpaTHOM yBE/IMYEHMN MUKPOCKONA NO LWKane cheponansaumnm
nepanTa B YrNepoaUCTbIX U HU3KONErMPOBAHHbIX CTansx (npunoxeHue N 2 K ©HM).

UccnepoBaHMe MUKPONOBPEXKAEHHOCTU CTPYKTYPbI

96. [nA BbIABNEHMA MUKPOMOBPEXKAEHHOCTM MNOPaMM MOA3YYEeCTM OCHOBHOFO MeTanna WM 30H CBapHbIX
coegMHEHUIN BbICOKOTEMMNEPATYPHbIX 31eMeHTOB 060pyA0BaHMA Ha BbipesaHHOM o6pasue npurotasaneaetca Wi
N NPUMEHAETCA MHOFOKpaTHas No/JMPOBKa W TpasieHue wanda obpasua. Ha wande yepeaoBaHue TpaBaeHUA U
NOIMPOBAHUA NPOBOAAT A0 COCTOAHUA BbIABAAEMOCTM nop npu 500 - 1000-KpaTHbIX YBEANYEHUAX MUKpPOCKona. Ann
NoJly4YeHUsa YNCTOM TPaBIEHOW NMOBEPXHOCTU NpeaBapUTe/IbHYI0 U KOHeYHY0 06paboTKy obpasua NpoBOAAT YMCTbIM
3TMI0BbIM CMIMPTOM.

97. cchepoBaHne MUKPOMOBPEKAEHHOCTM MeTanNa NPsAMbIX TPY6 1 rmboB NaponpoBoAoB cieayeT BbINONHAT
MO CEYEHMIO BCEM TOLLMHbI CTEHKM OT HAPY!KHOW A0 BHYTPEHHEN NOBEPXHOCTY.

YyacTKOM McCNefoBaHMA MUKPOMOBPEKAEHHOCTU CBAPHbIX COEANHEHUI CNYKUT MeTann Wea (ganee - ML),
30Ha Tepmuyeckoro BausaHMA (ganee - 3TB) u ocHoBHOM MeTann. B 3TB ocoboe BHUMaHWe cneayeT yAensaTb
MCCNenoBaHUIO pasynpoYHEHHON MPOCNOMKM MeTansa, PacrosIOKEHHOMW Ha paccToaHMM 2 -4 MM OT JIMHUK
cnnasneHuA. PasynpoyHeHHyo npocnoiky metanna 3TB cneayeT BbiABAATL npeagapuTensHo npu 100-KpaTHom
yBe/IMYEeHUN, nccnefoBaHne mmkponospexgeHHocTn 3TB nposogAaT npu ysenmyeHmax ot 500 go 1000 kpar.

YyacTkamum mccieaoBaHUs MUKPOMOBPEXAEHHOCTU Ha 06pasu,ax nonepeyHoro ceyeHusa creHok LB/ Tpyb us
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ctann 15X1M1® caykaT Kak 30Ha MeTasl/la C OCHOBHOW CTPYKTYPOM, TaK M 30HA MEeTaN1a C JIMKBALLMOHHOW CTPYKTYPOM,
NPUMbIKaOLWas K BHYTPEHHEN NoBepxHOCTU TPy6bl.

98. OUEHKY CTagun MUKPOMOBPEXKAEHHOCTM MeTassla Nopamu Mos3yvyecTu Ana cTanel NepsMTHOro Knacca
npoBoAAT:

OCHOBHOro meTanna Tpy6 (rmboB) - No WKane MUKPOMNOBPEXKAEHHOCTU CTas1Iei NEPSINTHOrO Knacca (NpuaoxeHue
N 3 k ®HIN);

ocHoBHoro metanna LB/ Tpy6 us ctanm 15X1M1® - no wKane mukponospexaeHHocTH (npunoxkenme N 4 K
®HM);

3TB pasynpo4YHEeHHOM NPOC/ONKM CBApPHbIX COEAMHEHWUI - MO LKaNe MUKPOMNOBPEXAEHHOCTM meTanna 3TB
CBapHbIX COeAMHEHUI naponpoBodoB M3 cTaam  12XIM® (npunoxkenme N 5 Kk ®HM) m no wkane
MMKPOMOBpPEKAEHHOCTU MeTanna 3TB cBapHbIX CoOeAnHEHUI NaponpoBogoB U3 ctann 15X1IM1® (npunoxkeHume N 6 K
®HN).

AHann3 CTENeHN MUKPOMOBPEKAEHHOCTU METas/Ia MOPaMM MON3YYECTU A5 XPOMUCTbIX CTaNell MapTEeHCUTHOTO
(deppuTO-MapTEHCUTHOrO) KAacca BbIMOAHAIOT:

OCHOBHOro metanna Tpyb (rmbos) ns ctanm 10X9Mob (AN82) n X10CrMoVNb9-1 (P91 uam T91) - no wkKane
MUWKPOMOBpEXKAEHHOCTM MeTanna Tpyb 13 ctanet mapok P91 (X10CrMoVNb9-1) n AN82 (10X9M®B) (npunoxkeHne N
7 K ®HN);

3TB cBapHbIX COEANHEHUI - MO LUKANe MUKPOMOBPEKAEHHOCTM METajlsla 30H CBAPHbIX COeAMHEHWI U3 cTanel
Mmapok P91 (X10CrMoVNDb9-l) u AON82 (10XSM®B) c Mcnosb3oBaHMEM XPOMMUCTbIX CBAPOYHbIX MaTepuasioB
(CrM091/10X9M1®) (npunoxkeHne N 8 k ®HM);

30H Pa3HOPOAHbIX CBAPHbIX COEAMHEHUNA - MO LWIKane MWKPOMNOBPEMKAEHHOCTU MeTanna 30H Pa3sHOPOAHbIX
CBapHbIX coeguHeHui (npunoxenns N 9, N 10 k ®HIM).

OnpepeneHne mexaHMYECKMX CBOMCTB MaTepranos
(mexaHuuyeckue ucnbiTaHnA)

99. K OCHOBHbIM MEXaHWYEeCKMM CBOMCTBAaM MAaTEpPManoB OTHOCATCA MNPOYHOCTHblE XapPaKTEPUCTUKM,
NaacTUYECKNEe XapaKTEPUCTUKN, TBEPAOCTb, yAapHas BA3KOCTb U Apyrue.

MexaHnYecKkune CBOMCTBa ONPeaenstoTCA Mo pe3yibTaTam UCTbITaHWUA:

CTAaTMYECKMUX UCMbITAHWI Ha PACTAMKEHWE CTaHAAPTHbIX 06Pa3LOB MeTanna NPM KOMHATHOM M MOBbILWEHHOW
Temneparypax;

CTAaTMYECKUX UCMbITAHUI HA pacTaxkeHne 06pasyoB TPYH NPy KOMHATHOWM M NOBbILEHHOM TeMNepaTypax;

NCNbITaHUI Ha yaapHbI N3rnb cTaHAapTHbIX 06pa3LOB MeTanNa NPU KOMHATHOM, NOBbILLEHHOM N NOHUKEHHOM
TemnepaTypax;

CTAaTUYECKUX UCTIbITAHNI HA PACTAXKEHWE U UCMbITAHWI Ha yAaPHbIN M3rMb 06pasLLOB CBAPHbIX COEAMHEHUI NPU
KOMHATHO, MOBbILEHHOM WU NOHUXEHHON TeMnepaTypax;

NCNbITaHWUI NO onpeageneHnto Teepaoctn metanna.

100. WcnbiTaHMA Ha pacTaXeHuwe CcTaHAapTHbIX 06pasuLoB MNPOBOAAT NPU KOMHATHOW TemnepaType WU
NoBbILIEHHOM TemnepaType, COOTBETCTBYIOWEN paboyeit TemnepaType uccneayemoro meTtanna (C okpyrneHvem B
60NbLIYI0O CTOPOHY A0 TemnepaTypsbl, KpaTHoM 5 °C), ¢ cobaogeHnem caeayrolmx OCHOBHbIX TpeboBaHWIA:

a) TMNbl U pasmepbl NPOMOPLMOHABbHBIX LUANHAPUYECKMX M MNOCKMX 0OPa3LLOB Ha pPacTAXKEHME, a TaKkKe
TPpebOBaHMA K Ka4yecTBY UX U3rOTOBIEHWUS A,O/IKHbI OTBEYATb COOTBETCTBYHOLMM CTaHAAPTAM;

6) dopma, pasmepbl N3roTaBANBaeMbiXx 06Pa3LLOB M UX KOJIMYECTBO ONpeaenanTca NPorpaMmon nccaeaoBaHus
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C Y4€TOM MaKCMMAJIbHO MOJIHOMO peLleHns NOCTaBAEeHHbIX Nepes Uccae0BaHMeM 33434 M BO3MOXKHOCTEN (HepeaKo
OorpaHuYeHHbIX) nNo obbemy Bbipe3aHHOW nNpobbl. CreayeT NpM KaxAoW 3aAaHHOW NPOrpammol UCMbITaHUIA
TemnepaType UChbITbiBaTb HE MeHee Tpex 06pasyos;

B) MCNbITaHMA NPOBOAAT HA Pa3sPbIBHbIX WM YHUBEPCA/bHbIX MWCMNbITaTENbHbIX MalMHAX BCEX CUCTEM
(MexaHWYEeCKMX, 31EKTPOMEXAHUYECKUX, TMAPABINYECKUX, CEPBOTMAPABANYECKMX) NPU YCNOBUM COOTBETCTBUA WX
TEXHMYECKMX XapPaKTEPUCTUK HEOoBXOAMMbIM YC/IOBUAM WCMbITAHWIA, a TakKe NoAAEepXaHua W perncrpauun
MEeXaHNYeCKMX NapameTpPOB UCMbITaHNI C 3a4aHHON TOYHOCTbIO;

r) XapaKTEPUCTUKMN HarpeBaTesIbHbIX YCTPOWCTB (neyeit), TepMOLATYNKOB, PErYANPYIOWNX U PETUCTPUPYIOLLMUX
nprbopoB A0/MKHbI 06ecrneynBaTb peanmsaLmio TEMNEePaTyPHOro PeXKmnma UCnbiTaHWi ¢ 3a4aHHON TOYHOCTbIO;

4) no pe3ynbTaTam CTaTUYECKUX UCMBITAHWUIA Ha PacTAXKEHWE ONpeaenstoT:
npeaen Teky4yectn GUsnYeckmuin UM yCNoBHbINM;

BPEMEHHOE CONpOoTMBAEHME pa3pbiBy (Npesen NPoYHOCTH);
OTHOCUTE/IbHOE YA/NHEHWE;

OTHOCUTEJIbHOE CY*KEeHWe NoMNepeyHoro ceyeHums.

101. UcnbITaHUA HA pacTAXKeHUe TPYOHbIX 06pasLoB NPOBOAAT NPU KOMHATHOM M NOBbILEHHOW TeMnepaTypax,
nocneaHsas M3 KOTOPbIX COOTBETCTBYET 3SKCMAYyaTaLMOHHOM Temnepatype meTanna (¢ okpyrieHvem B 60/bluyto
CTOPOHY A0 TemnepaTypbl, KpaTHon 10 °C).

Ona TpybHbIX 006pasyoB TpeboBaHMA K MOPAAKY NPOBeAEeHMA UCMbITAHWMIA Ha pacTaxeHWe U obpaboTke ux
pe3ynbTaToB, a TaKKe TpeboBaHMA K UCMbITAaTENbHOM TEXHUKE U CPEACTBAM M3MEPEHUI aHaNOrMYHbI TPEOOBAHUAM K
TAKOBbIM MUCNbITAHWAM CTaHAAPTHLIX 06Pa3LLOB MeTaNNa, NPOBOAUMbIX B COOTBETCTBUM € NyHKTOM 100 PHIM.

Tpy6Hble 06pa3Lbl MU3roTaBAMBAOT B OCEBOM (MPOLO/IbHOM) HAaNPaBAEHMM Ha BCO TONLUMHY TPYObl (CEermeHTHble
0bpasupl) Tak, YTO [Be MPOTUBOMO/IONKHbIE MOBEPXHOCTM Oobpasua ABAAIOT COOON HAPYKHYIO U BHYTPEHHIOW
NMOBEPXHOCTM TPYObl. 3T NOBEPXHOCTU A0/XKHbI ObITb OYULLEHbI OT 3arPA3HEHU U MeXaHUYeCcKon 0bpaboTke moryT
He noABeprartbCes.

102. WcnbiTaHMA Ha yZapHbIM M3rMb, 3aKouvalowmeca B pPaspylieHWM NpuamaTUYeckux o6pasuoB C
KOHLEHTPaTOPOM NOCPeAMHE YAAaPHbIM HarpyKeHMeMm, BbIMOHAOT Ha 06pasuax, CTaH4aPTU3NPOBaHHbIX MO TUMNam
(no KoHdurypauunm (skntouas Gopmy KOHLEHTpaTopa) U pasmepam).

M3rotaBnmMBaemble 06pasubl caelyeT MapKMpoBaThb (KNeMWUTb) C ABYX KOHLLOB Ha TOPLAX WAWM Ha TpaHaXx,
MCKNIOYanA rpaHb, Ha KOTOPYH HAHOCWUTCA HaZpes, Ha paccTosHMM He b6osee 15 mm OT Topua obpasua. B ciyyae
KJeMMeHMA yaapHbIM CNocO60OM MapKMpPOBKa A0/XHA HAHOCUTLCA A0 BbINOAHEHUA Hagpes3a.

McnbiTaHMa Ha yAapHbii M3rMb NpoBOAAT Ha MaATHWMKOBBLIX KOMpax. TexHWYeCKMe XapaKTepucTUKM
MasTHUKOBbIX KOMPOB, KPMO- U TEPMOKamep, annapaTtypbl U CPeAcTB U3MEPEHUI A0/XKHbI obecneymBaTb 3aZaHHble
napameTpbl UCMbITaHUI C AOCTAaTOYHOM TOYHOCTbIO.

Mpw Kaxaon 3afaHHOM NPOrpammoi UChbITaHWUA TeMMepaType A0NKHbI UCMbITbIBAaTb HE MeHee Tpex 06pasLoB.
JonycKaeTca B 060CHOBaHHbIX CyYasX UCMbITbIBaTb NPU KaxKaol TemnepaType ABa 0b6pasua.

Mo pe3synbTaTam WCMbITaHMIA OMNpeaenaloT ANA Kaxaoro obpasua yAapHyt BA3KOCTb (YAeNbHYH 3Hepruio
paspylweHna). B cayyae, ecnM nNporpammoint MCCNefoBaHUA NPeAyCMOTPEHO YCTaHOBAEHWE KPUTUYECKOoW
TemnepaTtypbl XPYNKOCTU MeTanna, NPOLEHTHOEe COOTHOLIEHWE A0Nei BA3KOW U XPYMKOW COCTaBAAIOLWMNX B M3TIOMAX
06pasLoB onpeaenaoT Ha pa3pylueHHbIX obpaslax ¢ KoHueHTpaTopom Buaa V (tun "LWapnu").

103. W3mepeHua TBepAOCTM MeTansa B CTALMOHAPHbLIX YCAOBMAX CchedyeT MPOBOAUTb CTAaHOAPTHLIMMU
meToaamu: no bpuHennto, no Bukkepcy unm no Poksenny.

+15
NcnbiTaHMA NpoOBOAAT NPU KOMHATHOM TemnepaType ( 20710) °C. Mpwn nsrotosieHnn O6pa3Ll,OB M NoAaroToBKe
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MOBEPXHOCTU A/1A KOHTPO/IA CAeAyeT WCKAYaTb BO3MOMHOCTb M3MEHEHMS MOBEPXHOCTHbIX CBOMCTB MeTasna
BCNeACTBME HarpeBa WAM Hakaena. Paboyas ¥ MNPOTMBOMOJIOXNHAA MNOBEpXHOCTM obpasua AO/KHbl  6biTb
napannenbHbIMM B Cly4ae U3MepPeHUs TBEPAOCTM Ha MIOCKMUX MOBEPXHOCTAX.

CooTHOWeEHME TONWMHbBI 06pasua M HarpyskuM AO0MKHO ObiTb TaKOBbIM, YTOObl Ha O06pPaATHOM MOBEPXHOCTMU
(cTopoHe) obpasua oTCyTCTBOBA/IM 3aMeTHblEe HEBOOPYKEHHbIM /1a3om crefbl Aedopmanmm OT BO3LENCTBUA Ha
MEeTaNN UHAEHTOPA.

Mpu n3mepeHnn TBEPAOCTM Mo BpMHENNI0 paccToAHME MeXAY KPasMM ABYX COCEAHUX OTNEeYaTKOB A0/IKHO ObITb
He meHee Tpex AMaMeTPOB OTNEYaTKOB, a PaCCTOAHME OT KpaA oTrnevaTKa 40 Kpaa obpasua - He meHee 2,5 gnametpa
oTtneyatka. [1pn namepeHnn TBepAoCTU NO BUKKepCy paccToaHMe OT LeHTpa oTneYvaTKka 40 Kpasa coceaHero otneyartka
AN 00 Kpaa obpasua A0/KHO bbiTb HE MeHee 2,5 A/MHbI AMaroHaau otnedyatka. [pu MamepeHun TBEpPAOCTU Mo
PokBenny pacctosiHue mexay LeHTpaMu ABYX COCeaHMX OTMeYaTKoB MAM OT LEeHTpa oTrneyaTka A0 Kpaa obpasua
[OJI}KHO BbITb He meHee 3,0 mMm.

[na nonyvyeHns npeactaBUTENbHOM XapaKTepPUCTUKM TBEPAOCTM (B TOM YMC/ie AN KOHKPETHOM 30Hbl 0bpasua)
[OOJ/IKHO BbITb NPOBEAEHO He MeHee Tpex M3mepeHuid. B 060CHOBaHHbIX CAy4anaXx YMCA0 U3MEPEHUI MOKeT BbiTb
COKpaLLEHO. 3a pPe3y/bTUPYIOLLY0 BEeANYMHY TBEPAOCTM MPUHMMAETCA CpeaHee 3HadeHuMe Mo pesy/bTaTam
HECKOIbKUX U3MEPEHNIA.

104. OnpeaeneHne mexaHUYECKUX CBOMCTB CBApPHbIX COeAMHEHMN oTandvaeTca cneumduKkon, obycnosneHHOM
CTPYKTYPHOW (MeTannypruyeckoin) 1 MexaHu4ecko Heo4HOPOAHOCTbIO KOMMO3MLUMK "OCHOBHOM - HamnnaBAEHHbIN
meTann (ML) - nepexogHble 30HbI (3TB)".

McnbITaHMA Ha CTaTUYECKOe pacTAXeHue U onpeaefieHMe TBepAOoCTM MPOBOAAT KaK ANA OTAENbHbIX 30H
CBapHOro COeAMHEHUA, Tak U A4 BCEro CoeAuHEeHUA B LLe/IOM. MCMblTaHWA Ha yaapHblA M3rnb BbINOAHAOT ANA
OTAENbHbIX KOHKPETHbIX 30H CBApHOro COeAMHEHUA COrMacHO MecTy (TouKe) pacnonoskeHusa B 0bpasue BepLUnHbI
KOHLEeHTpaTopa OTHOCUTENbHO rpaHuLL, 30H coeaAnHeHMA. McnbiTaHMA Ha cTaTUYeCcKnii n3rnb npoBoAAT ANA CBAPHOro
COeIHEHUSA B LLeNIOM.

MopsAdoK Bbipe3kM 06pasLoB, BKAYaa MX GOPMY, PacnofioKeHMe, OpUMEeHTaUMIo, pasmepbl (M HaHeceHue
KOHLEeHTpaTopa), onpeaenaeTca KOHKPETHOMN 3ajayeil McciefoBaHUA, TUMOM U FreOMETPUYECKMMK MapameTpamm
CoeiHEHUSA, N BUAOM UCMbITaHWUIA.

Obwwe TpeboBaHMA K UCMbITAaHUAM MeTaslNa OTAE/bHbIX 30H (Y4acTKOB) CBAPHOrO COeAMHEHUA HA CTaTUYECKOoE
pacTaXKeHne COOTBETCTBYHOT TaKOBbIM A/18 aHANIOMMYHbIX UCMbITAHUIM CTaHAAPTHbIX 06pa3L,0B meTanaa, NPOBOAUMbIX
B cooTBeTCTBUM € NyHKTOM 100 ®HI. UcnbiTaHUA NPOBOAAT ANA METala LWBa U MeTal/la Pa3/INYHbIX y4acTkos 3TB.

TBepaoCcTb MeTanNa OTAENbHbIX 30H CBAaPHbIX COeANHEHUI OnpeaenstoT B COOTBETCTBUM € NyHKTOM 103 PHIM. B
KayecTBe OCHOBHOro mMeToda Ana uU3MepeHuAa TBepAOoCTU MNPUMEHATCA meTos BuKkepca. TBepAocTb CBapHOro
COEAMHEHUA KaK LLeNoN KOMMO3ULMU ONpesenstoT AUCKPETHbIMU M3MEPEHUAMM C 33[aHHbIM LIArom nonepek
CBApHOro coeanHeEHUs (BKNOYaAsA BCe 30HbI) OT OCHOBHOIO MeTaslla C 04HOW CTOPOHbI 0 OCHOBHOIFO MeTaslia Apyroi
(MpoTMBOMNOIOXKHOI) CTOPOHbI cCOegMHEHNA. TBEPAOCTb OCHOBHOIO MeTasl/1a, Pa3InyHbIX y4acTkoB 3TB u meTana wea
M3MepAIOT NO OAHOM MAM HECKOJbKUM JIMHUAM HA NONEPEeYHOM CEeYEHUU COeAMHEHUA, NepneHaMKYAAPHbIM OCK
coefiMHeHMA Ha 3TOM ceyeHuu. [NpeanoYTUTENIbHO NPOBOAMUTL U3MEPEHUA MO HECKONbKUM NUHUAM.

McnbITaHMa Ha yaapHbIA M3rnMb CBapHOro coeamHeHUs MPOBOAAT AR Pa3fNyHbIX ero 30H: MLU, pasnnyHbIx
yuyacTkoB 3TB (nMHMA cnnasneHus, "markaa"” npocnoiika).

MpUHAANEKHOCTb MCMbITbIBAEMOrO MeTaf/la K KOHKPEeTHOW 30He onpeaensercd MecTopacrnooKeHUeMm
BEPLUMHbI KOHUEeHTpaTopa (Haapesa) B 06pasLie No OTHOLEHWUIO K FPaHML,aM 30H coegmHeHns. OcHoBHble TpeboBaHMs
K obpasuam, NpoBeAEeHUIO UCMbITAaHUN U 06paboTKe MX pe3y/sbTaToB COOTBETCTBYHOT TAaKOBbIM ANA CTaHAAPTHbIX
MCMbITaHUIM METa//la Ha YAAPHYO BA3KOCTb, MPOBOAMMbIX B COOTBETCTBUM C NyHKTOM 102 OHIM.

MUcnbiTaHWe CBapHOro COEAMHEHUA KaK LLe/IbHOM KOMMO3ULIMK Ha CTaTUYEeCKOoe pacTaXeHue npoBoAasT Ans
onpeaeneHUa MPOYHOCTU Haubonee cnaboro yyacTka CTbIKOBOrO WM Hax/eCTOYHOro COeAMHEHMA U Mo ero
pe3ynbTaTam YyCTaHaB/AMBAlOT BpeMeHHoe conpoTusieHue Hamnbonee cnaboro yyactka (CBapHOro coeauMHeHus B
uenom).
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UcnbiTaHuAa Ha ANMNTENIbHYIO NPOYHOCTb

105. UcnbiTaHMA Ha ANUTENbHYIO NPOYHOCTb NPOBOAAT:

AnAa OueHKN COOTBETCTBUA KaPOMNPOYHbIX CBOICTB mMmaTepnanoB HOPMaTUBHbIM Tpe6OBaHMﬂM NMPUMEHNTENbHO
K MeTanny noBpexxaeHHbIX B Xo4e 3KCnayataunm snNemMeHTOB;

ONA onpeaeneHna ocTaTOMHOrO pecypca BbICOKOTEMMEPATYPHbIX 31€MEHTOB A/IMTE/IbHO 3KCMAyaTUpPyemoro
obopynoBaHus.

B gaHHOM NyHKTe M ganee no TekcTy @HI B KayecTBe OCTAaTOMHOrO pecypca NpuMHMMaeTcs HapaboTKa
060py0BaHMA AW TPYNN 3/IeMEHTOB B €ro COCTaBe OT TEKYL,ero MoOMeHTa 40 Nepexoja B NpesenbHoe COCTOAHUE
(Tpebylowee npekpalwieHna paboTbl), onpeaensemas € WCNO/b30BAHMEM WHAWMBUAYANbHOTO pecypca W
npealecTsylouein HapaboTKM € ydeTom aKTUYECKMX MapameTpoB MpeAllecTsyowWein 3KcnayaTaumm u anaa
KOHKPETHbIX 3a4aHHbIX NapaMeTpoB NocaeayoLwen skcnayaTaumu. Mpu aTom K pecypcy MHAUBUAYAbHOMY OTHOCUTCA
pecypc 0bopyaoBaHMA WAM TPYNN 3/1eMEHTOB B €ro COCTaBe, PAacCYMTAaHHOrO C y4eTom GaKTUYECKUX AaHHbIX MO
reomMeTpUYECKMM PasmMepam M COCTOAHUIO MeTaNNa A8 KOHKPETHbIX 3a4aHHbIX MapameTpoB 3KCMAyaTaLuuu.

106. McnbITaHUA Ha *KAPOMPOYHOCTb TPEeOyeTcA BbIMOAHATL B AManasoHax TeMnepaTyp M HanpsyKeHwui, B
npegenax KoTopbiX MEXaHWM3Mbl MOA3Yy4YecT M paspylleHuMa meTanna npu NabopaTopHbIX MCCNeA0BaHUAX U
3KcnayaTaumm noaobHbl.

Ko/1M4ecTBO MCMbITbiBaeMbIX 06pa3L,0B Ha OHO COCTOAHWE MeTasina (o4Ha CepuA UCMbITaHMIA) AONXKHO BbITb He
MeHee BOCbMU.

107. AlnanasoH U3MeHeHMA BPEMEHU UCMbITaHMA (A0 pa3pylleHns) B Nnpeaenax o4HON Cepumn UCMbITbIBaEMbIX
06pa3u0B COCTaBASET HE MEHEE OA4HOMO NOPAAKaA.

MuHMManbHOe BpemMa A0 paspyweHua obpasua, NpUHMMaeMoe B pacyeT npu o0b6paboTke pes3ynbTaTos
MCNbITAaHMN, AOMKHO cocTaBNATb He meHee 300 yacos.

108. [lMana3oH 3a4aBaeMbiX HaMNpPsKeHWi AN CepUU UCMbITbiIBaeMblX 06pa3LLOB cleayeT yCTaHaBAMBaTb B
npeaenax ot 1,25 ao 2,0 ot ypoBHA paboumx HanpaxKeHUn.

CnenyeT no BO3MOMKHOCTM 334aBaTb HaNps)KeHME MUCNbITaHU obpasua Huxke ypoBHs 1,25 oT pabouero
HanpAXeHuA, TaK KaK npn aTom 6YLI,ET NOBbILWATLCA TOYHOCTb KOHEYHOM OLLeHKWN XapaKTEPUCTUK XKaponpovyHOCTU NOo
pesynbTaTam AaHHOM CepUM UCMbITaHWIA.

He cneayet 3a4aBaTb HanpaXeHWe UCMbITaHKIt 06pasLa Bbllle ABYKPAaTHOro paboyero HanpsaKeHus.

109. B npouecce MCNbITaHMI ONpeaensAloT AN KaK4Ooro paspylweHHoro obpasua 3HayeHue napameTpa
ANMTeNbHOM NPoYHOCTU P, No dopmyne:

P.=T-(lgr, -2IgT —)-10°, (6)

roe: Tk - Bpema Ao paspylieHus obpasua, u;
T - Temnepatypa ucnbitTanma, K;
& - nocroAHHaA.

CnepyeT NPUHWMATb: ANA YINEPOAMCTbIX, HU3KONETMPOBAHHbIX M NerMpoBaHHbix craneit & = -25; ans
BbICOKO/IETMPOBAHHbIX ayCTEHWUTHBIX cTaneit & = -20; ansa xpomuctbix craneit & = -36.

110. Mo pe3synbTaTam UCMbITaHUN cepum 06pasLLOB (419 KOHKPETHOrO COCTOAHMA MeTanna) CTPOAT YCAOBHYIO

napameTpUYECKYt0 AMarpammy AJUTENbHOW MPOYHOCTM B KoopauHaTax " Pﬂ.n, - Igo—", roe O - HanpaxeHue B
ncnbiTyeMom obpasue, MMa.
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MapameTpuyecKyo Auarpammy OOMyCKaeTca WCNo/ib30BaTb A/A rpaduyeckoro onpeneneHuns yci0BHOMO
npeaena ANUTENbHOM MPOYHOCTM MeTanna (4nA 3agaHHbIX TemnepaTypbl U pecypcHoi 6asbl) UAM OCTaTOYHOro
pecypca Ans 3afaHHbIX TeMnepaTypbl 1 ypoBHA pabouero Hanpsa»keHus (c yuetom KoadduumeHTa 3anaca npoyYHoOCTH).

JKCTpanonauma npeaena gAnTeNbHON NPOYHOCTM NO pesyibTaTam UCMbITaHUI cepun 06pasLoB BbINOHAETCA
Ha pecypc, He MPeBbILWAWNA CyMMapHYto 6a3y UCNbITaHWI AaHHOW cepun bosee Yem Ha NOPAJOK.

OnpeaeneHne XMMUYECKOro coctaBa metanna

111. OnpeaeneHne 3neMeHTHOro coCcTaBa MeTan/la MeToAaMN XMMUUYECKOro aHan3a (C MOMOLLbIO XUMUYECKUX
peakuunit) NpoBOAAT Ha cneumanbHO 0TOBpaHHbIX NPobax B BUAE CTPYIKKKU, MENKMX YacTUL, meTanna (onunoK).

MoBepxHOCTb MeTania Ans oTbopa Npob TWATeNIbHO OYMULLAETCA OT OKANMHbI U NPOYUX 3arpsasHeHui. Mpobbl
OTOUPAIOT B HECKOJ/IbKMX MeCTax Mo NOBEPXHOCTM UAM CEYEHUIO AeTann CBep/iamMu MAWU CreumnanbHO 3aTOUYEHHbIM
pesuom.

HeponycTMmo nonagaHune Ha oTbupaemyto Npoby mMacna uam oxnaxaatoLien amynbCcun. NMoBepxHOCTb CTPYKKM
He AO0/IKHa MMeTb LBeToB nobexanoctn. He cieayet otbupatb npoby (OnNUAKKM) HaMUAbHUKOM BO M3bBexaHue
nonagaHuaA B Hee YacTuL, MOCTOPOHHEro matepuana.

112. Ansa onpeaeneHns XMMMYECKOro cocTaBa MeTansa B N1abopaToOpHbIX YCAOBUAX NPeanovYTUTESIbHO
MCNO/Ib30BaTb COBPEMEHHblE TEXHMYECKMEe CPeacTBa: CTauMOHapHble nNpubopbl  ONTUKO-3MMCCUOHHOTO WK
peHTreHobyopeCUEHTHOMO NpUHLMNa aencTemA. C NOMOLLbHO CTAaLLMOHAPHbIX aHAIMTUYECKMX NPUOOPOB onpeaenatoT
XMMWYECKUI COCTaB MeTasl1a Ha AeMOHTUPOBAHHbBIX AeTasAX UM Bblpe3aHHbIX 06pasuax.

OcHoBHble TpeboBaHUA M NpaBKaa K MeTo4am onpeaeneHna XMMUYeCcKoro CoctaBa MeTaslia C UCNo/1b30BaHNEM
CTaLMOHAPHbIX OMTUKO-3MUCCUOHHbLIX U PEHTreHO(AYOPEeCUEeHTHbIX NPUBOPOB aHaNOMMYHbI TaKOBbIM, Kak M Npu
MCMNoAb30BaHUM NOAO06HbIX TPMBOPOB MOBUABHOTO MPUMEHEHMUA B COOTBETCTBUM C NyHKTammn 77 - 79 ®HI.

V. HASHAYEHHbIM PECYPC 3/IEMEHTOB OBOPY/JOBAHUA

113. HasHauyeHHbI pecypc ycTaHaBAMBAETCA A1 OAHOTUMHbLIX NO KOHCTPYKLMKU, MapKam CTasn U3rOTOBAEHMSA U
YCNOBMAM 3KCM/yaTauMu 31emMeHTOB 060pyA0BaHMA Ha OCHOBAHWWM Pe3yabTaTOB PACYeTHO-3KCNEePUMEHTAbHbIX
nccaenoBaHuiA 1 oNbiTa SKCNyaTauum.

114. Ha3Ha4yeHHbIN pecypc 4adA rpynn 3/ieMmeHToB 0bopyaoBaHUA He ABAAETCA Npeae/ibHbiM, 0603HaYaloLWmm
npu ero AOCTUKEHUU HeEOBXOAMMOCTb 0653aTe/IbHOrO BbIBOAA M3 IKCMAYyaTALMM U AEMOHTaXKa AAHHbIX 3/1EMEHTOB.
Mo [OCTUXKEHUM T[pPYynnoin 3/71emeHToB 060opyaoBaHMA HA3HAYEHHOrO pecypca BbIMOJIHAETCA TexXHU4Yeckoe
AMNarHOCTUPOBaAHME 3TUX 3/IEMEHTOB U NPOAJIEHME HAa OCHOBAHUM ero pe3ynbTaToB CPOKA MX IKCNAyaTaLUum.

dnemeHTbl 060pyAOBaHMA, [O/1A KOTOPbIX Ha3HAYeHHbI pPecypc He YCTaHaB/AMBAETCs, Ha OCHOBaHMM
YA0B/NIETBOPUTE/IbHbIX PE3Y/IbTaTOB IKCM/YyaTalMOHHOrO KOHTPO/IA AO0MYCKaloTCA B Aa/ibHEMILYIO 3KCMayaTaumio 40
ouyepeiHOro KOHTPO/IA COrNacHoO YKa3aHHOM B pernameHTe nepuoamMyHOCTV AK A0 cpoka nposeaeHua IMB.
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Kotabi

115. 3Ha4YeHMA Ha3HAYEeHHOro pecypca KoANeKTopPoB KOT/10B, paboTatowmx npu Temnepatype 450 °C v Bbiwe, B
3aBMCMMOCTM OT PAcUYETHbIX NAapameTPOoB SKCNayaTaLuMm U NPUMEHEHHbIX MapOoK CTaan, NnpueeaeHsol B Tabauue VI.1.

Tabnunua VI.1
Mapka ctanu Konnektopa PacueTHas TemnepaTypa napa B HasHaueHHbIl pecypc
KoT/a Konnekrtope, °C KO/INEKTOPOB KOT/a, TbiCAY
yacos
12MX <510 300
12MX 511-530 250
15XM < 530 300
12X1IM® < 545 200
12X1MP > 545 150
15X1M1 < 545 200
15X1M1o > 545 150
X10CrMoVNb9-1, He3aBMCMMO OT TemnepaTypbl (HO 200
10X9Mdb 6onee 450 °C)

116. HasHaueHHbI pecypc NpAMbIX y4acTKOB M TM60B NaponpoBOAOB M NaponepenyckHbIx Tpyb B npeaenax
KOT/I0B M NApOBbIX TYPOUH paBeH Ha3HAYeHHOMY pecypcy NPAMBbIX Y4aCTKOB U rMBOOB CTaHLLMOHHbIX MaponpoBOA0B U3
AHAJIOTUYHBIX MAPOK CTa/IM, SKCMAYATUPYIOLLMXCA NPU TaKMUX Ke HOMMUHA/IbHbIX MapameTpax napa B COOTBETCTBUM C
nyHKTOM 120 @HI.

117. Pecypc HageHOM aKkcnayataumm Tpyb noBepxHOCTEN HarpeBa KoT/a, paboTatowmx npu 450 °C u Bbiwe,
yCTaHaB/IMBaeTCcA Npu NpoBeAeHMM NAaHOBOro obcnenoBaHMA nocae HapaboTKM 50 TbiCAY YACOB - COMTACHO MYHKTY
125 ®HN (tabaunua VII.1, no3numa 1) - c yyeTom pesynbTaTOB MUCC/eA0BaHMUA COCTOAHMA MEeTasla Ha Bblpe3Kax B
coOTBETCTBUM C NyHKTOM 131 ®HM. EcAv npu 3TOM Be/IMYMHA OCTAaTOMHOro pecypca Tpyb KOHTpoaupyemoin
NMOBEPXHOCTM Harpesa NpeBbicUT 50 TbiCAY YacoB, TO AAHHAA MOBEPXHOCTb HArpeBa AOMYCKAETCA B Aa/bHEWLUYHO
aKcnyaTaumio Ha 50 TbicAY YacoBs, NO UCTEYEHUM KOTOPbIX A0KHO ObITb NPOBEAEHO oYepesHoe obcnenoBaHue (c
OLLeHKOW OCTaTOYHOrO pecypca).

118. HasHayeHHbIN pecypc bapabaHoB, YCTAHOB/IEHHbIN B 3aBUCUMOCTU OT MapKK, CTa/iM U 3KCN/IyaTaLMOHHbIX
napameTpoB (3a KoTaoM), npuseaeH B Tabanue VI.2.
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Pabouee gasneHune KoTna,

MapKa cTanu 6apabaHa

HasHayeHHbIl pecypc,

Ma TbICAY YacoB
Cranu 20, 206, 15K, 16K, 18K, 20K, 22K,
A0 10,0 15M, 16M, 15TCMa® 300,0
no 14,0 Cranb 16THM 250,0
po 17,5 Cranb 16THMA 300,0
no 15,0 Ctanb 15NiCuMoNb5 200,0

Tabnunua VI.2

119. HasHaueHHbIN pecypc Kpenexka apmaTypbl, paboTatowelt npu Temnepatype 450 °C 1 BbllLe, B 3aBUCUMOCTH

OT HOMUHAJIbHbIX MapPaMeTPOB 3KCNyaTaunm n npuMeHeHHbIX MapoOK CTaain npueBeaeEH B Ta6nmu,e VI.3.

Mapka ctanm HomunHanbHas Temnepatypa napa, °C HasHauyeHHbI pecypc Kpenexa
Kpenexa apmaTypbl, TbICAY YACOB
31723 <525 200
3n723 >525 100
3M182 < 560 220
aN44 < 545 220
on44 > 545 100
3110 <510 270
31993 < 560 220
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Maponposopabl

120. B tabnuue V1.4 npuBeneHbl 3HAYEHUA HA3HAYEHHOIO Pecypca NAaponpPoBOAOB U MX OCHOBHbLIX 31EMEHTOB B
33aBMCMMOCTM OT TUMOPA3MEpPOB NAapONpPOBOA0B, HOMUHAJIbHbIX MAapaMeTpPOB Napa U MapoK CTanu.

Tabnuua V1.4
N Mapka Tunopasmep HomunHanbHble HasHauyeHHbIN pecypc HasHaueHHbIN pecypc
n/n cTanu naponposoAa, MM | MapameTpbl napa OCHOBHbIX 3/IEMEHTOB MaponpoBoAa B LEe/oM,
naponpoBoAa, TbICAY YacoB TbICAY YacoB
Dy S R T,°C P, MIMa Mpambie Mbbl Tpyb
1 2 3 4 5 6 7 8 9 10
1| 15X1M1® | 980 | 40 | 4500 | 545 3,9 400 100 100
2| 15X1M1é | 720 | 25 | 2500 | 545 3,9 300 150 150
3| 15X1M1¢ | 630 | 25 | 2300 | 545 3,9 400 270 270
4| 15X1IM1d | 465 | 75 | 2100 | 545 25,5 175 110 110
5| 15X1M1® | 426 | 16 | 1700 | 565 2,2 400 250 250
6| 15X1M1é | 377 | 60 | 1500 | 545 25,5 150 100 100
7| 15X1M1é | 377 | 50 | 1500 | 560 14 300 250 250
8| 15X1M1d | 377 | 45 | 1500 | 560 14 250 200 200
9| 15X1M1d | 377 | 45 | 1500 | 550 13 300 250 250
10| 15X1M1® | 377 | 45 | 1500 | 545 14 300 250 250
11| 15X1M1é | 377 | 43 | 1500 | 560 14 200 150 150
12| 15X1M1® | 377 | 43 | 1500 | 550 13 300 250 250
13| 15X1M1d | 377 | 40 | 1500 | 545 14 300 240 240
14| 15X1M1d | 325 | 60 | 1370 | 545 25,5 320 250 250
15| 15X1M1é | 325 | 38 | 1370 | 560 14 260 175 175
16| 15X1M1¢ | 325 | 38 | 1500 | 550 14 350 270 270
17| 15X1M1é | 273 | 50 | 1000 | 550 25,5 250 200 200
18| 15X1M1d | 273 | 45 | 1000 | 545 14 400 350 350
19| 15X1M1® | 273 | 36 | 1000 | 560 14 300 250 250
20| 15X1M1® | 273 | 36 | 1000 | 545 14 400 300 300
21| 15X1M1® | 273 | 35 | 1000 | 565 14 300 220 220
22| 15X1M1® | 273 | 34 | 1000 | 545 14 400 300 300
23| 15X1M1® | 273 | 32 | 1000 | 560 13 300 230 230
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24| 15X1IM1® | 273 | 32 | 1000 | 555 13 310 260 260
25| 15X1IM1® | 273 | 32 | 1000 | 545 14 300 250 250
26| 15X1IM1d | 273 | 32 | 1000 | 540 10 400 350 350
27| 15X1IM1d | 273 | 26 | 1000 | 510 10 400 350 350
28| 15X1IM1d | 273 | 16 | 1000 | 510 10 300 200 200
29| 15X1IM1d | 245 | 45 | 1000 | 560 25,5 175 110 110
30| 15X1IM1d | 245 | 45 | 1000 | 550 25,5 300 200 200
31| 15X1IM1d | 245 | 45 | 1000 | 545 25,5 300 250 250
32| 15X1IM1d | 245 | 32 | 1000 | 545 14 400 300 300
33| 15X1IM1d | 219 | 26 | 850 | 545 14 300 250 250
34| 15X1IM1® | 219 | 26 | 850 | 540 10 400 350 350
35| 15X1IM1d | 219 | 25 | 850 | 565 14 150 100 100
36| 15XIM1d | 219 | 25 | 850 | 560 14 220 130 130
37| 15X1IM1d | 219 | 25 | 850 | 550 13 350 300 300
38| 15X1IM1d | 219 | 25 | 850 | 545 14 300 250 250
39| 15XIM1d | 219 | 24 | 850 | 545 14 300 250 250
40| 15X1IM1d | 219 | 24 | 850 | 540 10 400 350 350
41| 15X1IM1® | 219 | 22 | 850 | 510 10 400 380 350
42| 15X1IM1® | 194 | 38 | 750 | 560 25,8 250 170 170
43| 15X1IM1® | 194 | 36 | 750 | 545 25,5 300 250 250
44| 15X1IM1® | 194 | 20 | 750 | 545 14 250 170 170
45| 15X1IM1® | 168 | 32 | 700 | 550 24 300 250 250
46| 15X1IM1® | 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 | 325| 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| 15XM | 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
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55| 15XM 245 | 40 | 1000 | 510 10 400 350 350
56| 15XM 219 | 22 850 510 10 350 320 320
57| 15XM 194 | 20 750 510 10 400 350 350
58| 15XM 194 | 18 750 510 10 350 300 300
59| 15XM 168 | 19 700 510 10 400 350 350
60| 12X1M® | 630 | 28 | 2300 | 560 3,9 250 140 140
61| 12X1M® | 525 | 45 | 2500 | 510 10 400 400 400
62| 12X1M® | 465 | 20 | 2100 | 560 2,85 300 250 250
63| 12X1M® | 465 | 20 | 2100 | 545 3,9 350 250 250
64| 12X1IM® | 465 | 20 | 2100 | 545 3,2 300 250 250
65| 12X1M® | 465 | 19 | 2100 | 545 2,8 350 300 300
66| 12X1M® | 465 | 19 | 2100 | 545 4,2 300 150 150
67| 12X1Md® | 465 | 19 | 2100 | 545 3,9 300 220 220
68| 12X1Md® | 426 | 20 | 1700 | 545 3,7 300 250 250
69| 12X1Md® | 426 | 20 | 1700 | 545 3,2 350 300 300
70| 12X1M® | 426 | 18 | 1700 | 545 3,9 320 250 250
71| 12X1M® | 426 | 18 | 1700 | 545 3,2 300 250 250
72| 12X1M® | 426 | 18 | 1700 | 545 2,5 400 300 300
73| 12X1M® | 426 | 17 | 1700 | 565 2,4 300 250 250
74| 12X1M® | 426 | 17 | 1700 | 545 3,9 300 175 175
75| 12X1M® | 426 | 16 | 1700 | 545 3,9 230 110 110
76| 12X1M® | 377 | 50 | 1500 | 565 15,5 80 70 70
77| 12X1M® | 377 | 50 | 1500 | 565 14 150 110 110
78| 12X1Md® | 377 | 50 | 1500 | 550 14 300 250 250
79| 12X1M® | 377 | 45 | 1500 | 560 14 115 85 85
80| 12X1Md® | 377 | 45 | 1500 | 550 13 230 170 170
81| 12X1M® | 377 | 45 | 1500 | 545 14 250 180 180
82| 12X1M® | 377 | 17 | 1500 | 565 3,9 180 100 100
83| 12X1M® | 377 | 17 | 1500 | 545 3,9 300 250 250
84| 12X1M® | 377 | 16 | 1500 | 545 3,2 320 270 270
85| 12X1M® | 377 | 15 | 1500 | 565 3 280 160 160
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86| 12X1M® | 377 | 15 | 1500 | 565 2,8 300 200 200
87| 12X1IM® | 325 | 50 | 1370 | 560 14 300 240 240
88| 12X1IM® | 325 | 50 | 1370 | 545 14 350 300 300
89| 12X1IM® | 325 | 48 | 1370 | 565 13 260 200 200
90| 12X1M® | 325 | 45 | 1370 | 565 14 160 120 120
91| 12X1IM® | 325 | 45 | 1370 | 560 14 180 130 130
92| 12X1IM® | 325 | 45 | 1370 | 545 14 320 270 270
93| 12X1IM® | 325 | 42 | 1370 | 565 13 160 110 110
94| 12X1IM® | 325 | 42 | 1370 | 560 14 160 110 110
95| 12X1M® | 325 | 42 | 1370 | 555 13 280 210 210
96| 12X1IM® | 325 | 42 | 1370 | 545 14 300 250 250
97| 12X1IM® | 325 | 40 | 1370 | 565 14 80 70 70
98| 12X1IM® | 325 | 38 | 1370 | 560 14 80 75 75
99| 12X1M® | 325 | 38 | 1370 | 550 14 145 100 100
100| 12X1M® | 325 | 38 | 1370 | 545 14 240 180 180
101| 12X1M® | 325 | 38 | 1370 | 540 14 280 200 200
102| 12X1M® | 325 | 38 | 1370 | 540 10 350 270 270
103| 12X1M® | 325 | 38 | 1370 | 510 10 400 350 350
104| 12X1M® | 325 | 30 | 1370 | 510 10 400 350 350
105| 12X1M® | 325 | 30 | 1370 | 500 10 400 350 350
106| 12X1M® | 325 | 25 | 1370 | 540 10 200 105 105
107| 12X1M® | 325 | 24 | 1370 | 540 10 110 75 75
108| 12X1M® | 325 | 24 | 1370 | 530 10 220 150 150
109| 12X1M® | 325 | 24 | 1370 | 520 10 350 300 300
110| 12XaM® | 325 | 24 | 1370 | 510 10 350 300 300
111| 12X1M® | 325 | 24 | 1370 | 500 10 400 350 350
112| 12XaM® | 325 | 22 | 1370 | 530 9 270 160 160
113| 12XaM® | 325 | 22 | 1370 | 500 9 400 350 350
114| 12X1M® | 325 | 20 | 1370 | 510 10 220 140 140
115| 12X1M® | 325 | 20 | 1370 | 500 8,5 400 300 300
116 12X1M® | 325 | 13 | 1370 | 565 3 280 160 160
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117| 12XaM® | 325 | 12 | 1370 | 565 2,8 270 150 150
118| 12X1M® | 273 | 45 | 1000 | 550 14 350 250 250
119| 12X1M® | 273 | 40 | 1000 | 560 14 280 180 180
120| 12X1M® | 273 | 40 | 1000 | 545 14 330 270 270
121 12XaM® | 273 | 36 | 1000 | 560 15,5 120 80 80
122| 12X1M® | 273 | 36 | 1000 | 560 14 180 120 120
123| 12X1M® | 273 | 36 | 1000 | 555 13 300 220 220
124| 12X1M® | 273 | 36 | 1000 | 550 14 300 210 210
125| 12X1M® | 273 | 36 | 1000 | 545 14 300 250 250
126| 12X1M® | 273 | 36 | 1000 | 540 14 300 250 250
127| 12XxaM® | 273 | 36 | 1000 | 535 13 350 270 270
128| 12X1M® | 273 | 36 | 1000 | 510 10 400 350 350
129| 12X1M® | 273 | 32 | 1000 | 560 14 90 80 80
130| 12X1M® | 273 | 32 | 1000 | 560 13,5 120 95 95
131| 12XiM® | 273 | 32 | 1000 | 555 14 130 90 90
132| 12XiM® | 273 | 32 | 1000 | 555 13 180 120 120
133| 12X1M® | 273 | 32 | 1000 | 550 14 180 120 120
134 12X1M® | 273 | 32 | 1000 | 550 13 210 140 140
135| 12X1M® | 273 | 32 | 1000 | 545 14 240 160 160
136 12X1M® | 273 | 32 | 1000 | 540 14 300 210 210
137| 12XaM® | 273 | 32 | 1000 | 510 10 400 350 350
138| 12X1M® | 273 | 28 | 1000 | 530 11 350 300 300
139| 12X1M® | 273 | 28 | 1000 | 510 10 400 350 350
140| 12X1M® | 273 | 26 | 1000 | 555 10 170 120 120
141| 12X1M® | 273 | 26 | 1000 | 530 11 350 300 300
142| 12X1M® | 273 | 26 | 1000 | 530 10 370 320 320
143| 12X1M® | 273 | 26 | 1000 | 510 10 400 350 350
144| 12X1M® | 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| 12X1M® | 273 | 24 | 1000 | 510 10 400 350 350
N Ha caut 29


https://tk-expert.ru/

148| 12X1Md® | 273 | 22 | 1000 | 540 10 220 140 140
149| 12X1Mo | 273 | 22 | 1370 | 540 10 190 130 130
150| 12X1Md® | 273 | 22 | 1000 | 510 10 400 350 350
151| 12X1M® | 273 | 22 | 1000 | 500 10 400 350 350
152 | 12X1M® | 273 | 22 | 1000 | 500 9 400 350 350
153 | 12X1M® | 273 | 20 | 1000 | 540 10 105 75 75
154 | 12X1M® | 273 | 20 | 1000 | 530 10 210 130 130
155| 12X1M® | 273 | 20 | 1000 | 520 10 350 300 300
156| 12X1M® | 273 | 20 | 1000 | 510 10 350 300 300
157| 12X1M® | 273 | 20 | 1000 | 510 9 400 320 320
158 | 12X1M® | 273 | 20 | 1000 | 500 10 400 330 330
159| 12X1M® | 273 | 18 | 1000 | 510 10 350 250 250
160| 12X1Md® | 273 | 17 | 1000 | 520 10 140 70 70
161| 12X1Md® | 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 | 12X1M® | 273 | 16 | 1000 | 500 9 350 300 300
165| 12X1M® | 273 | 13 | 1000 | 560 3,9 280 170 170
166| 12X1M® | 273 | 11 | 1000 | 545 2,6 400 300 300
167| 12X1M® | 245 | 62,5 | 1000 | 550 25,5 300 250 250
168 | 12X1M® | 245 | 45 | 1000 | 545 25,5 150 100 100
169| 12X1M® | 245 | 45 | 1000 | 545 14 400 350 350
170| 12X1M® | 245 | 32 | 1000 | 540 10 400 350 350
171| 12X1Md® | 245 | 32 | 1000 | 540 13,5 300 250 250
172 | 12X1M® | 245 | 30 | 1000 | 560 14 140 90 90
173| 12X1Md® | 245 | 30 | 1000 | 555 13 180 130 130
174| 12X1M® | 245 | 30 | 1000 | 550 14 180 130 130
175| 12X1M® | 245 | 25 | 1000 | 510 14 350 320 320
176| 12X1M® | 219 | 35 850 560 14 300 250 250
177| 12X1M® | 219 | 32 850 560 14 220 165 165
178 | 12X1M® | 219 | 32 850 560 13 340 240 240
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179| 12XiM® | 219 | 32 | 850 | 555 14 340 250 250
180| 12X1M® | 219 | 30 | 1000 | 560 14 180 130 130
181| 12X1M® | 219 | 29 | 850 | 560 14 170 110 110
182| 12X1M® | 219 | 29 | 850 | 545 14 300 250 250
183| 12X1M®d | 219 | 28 | 850 | 560 14 160 100 100
184| 12X1M® | 219 | 28 | 850 | 555 13 220 160 160
185| 12X1M®d | 219 | 28 | 850 | 550 13 300 220 220
186| 12X1M®d | 219 | 28 | 850 | 545 14 320 240 240
187| 12X1M® | 219 | 28 | 850 | 510 14 400 350 350
188| 12X1M®d | 219 | 28 | 850 | 510 10 400 350 350
189| 12X1M® | 219 | 26 | 850 | 560 14 100 75 75
190| 12X1M® | 219 | 26 | 850 | 555 13 160 110 110
191| 12X1M® | 219 | 26 | 850 | 550 14 180 120 120
192| 12X1M® | 219 | 26 | 850 | 545 14 240 170 170
193] 12X1M® | 219 | 26 | 850 | 540 10 400 300 300
194| 12X1M® | 219 | 26 | 850 | 510 10 400 350 350
195| 12X1Md | 219 | 26 | 850 | 500 10 400 350 350
196 12X1M® | 219 | 25 | 850 | 560 13,5 100 75 75
197| 12X1M® | 219 | 25 | 850 | 550 14 150 100 100
198 | 12X1M® | 219 | 25 | 850 | 545 14 200 130 130
199| 12X1M® | 219 | 25 | 850 | 540 14 240 170 170
200| 12X1IM® | 219 | 24 | 850 | 545 15,5 100 70 70
201| 12X1IM® | 219 | 24 | 850 | 540 13 270 190 190
202| 12X1IM® | 219 | 24 | 850 | 510 10 400 350 350
203| 12X1IM® | 219 | 22 | 850 | 510 10 400 350 350
204| 12X1IM® | 219 | 18 | 850 | 540 10 240 150 150
205| 12X1M® | 219 | 18 | 850 | 535 9 300 250 250
206| 12X1IM® | 219 | 16 | 850 | 545 3,2 400 350 350
207| 12X1IM® | 219 | 16 | 850 | 510 10 350 300 300
208| 12X1IM® | 219 | 16 | 850 | 500 7,1 400 350 350
209| 12X1IM® | 219 | 14 | 850 | 510 10 340 190 190
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210| 12X1IM® | 194 | 36 | 750 | 545 25,5 160 110 110
211| 12X1IM® | 194 | 22 | 750 | 510 10 400 350 350
212| 12X1IM® | 194 | 20 | 750 | 540 10 350 300 300
213| 12X1IM® | 194 | 19 | 750 | 540 10 300 250 250
214| 12XIM® | 194 | 19 | 750 | 510 10 400 350 350
215| 12X1IM® | 194 | 19 | 750 | 510 9 400 350 350
216| 12X1IM® | 194 | 18 | 750 | 510 10 400 350 350
217| 12XIM® | 194 | 16 | 750 | 540 10 230 150 150
218| 12XIM® | 194 | 15 | 750 | 540 10 160 100 100
219| 12X1IM® | 194 | 15 | 750 | 520 10 350 300 300
220| 12X1IM® | 194 | 15 | 750 | 510 10 370 320 320
221| 12X1IM® | 194 | 15 | 750 | 500 10 400 350 350
222| 12X1IM® | 194 | 14 | 750 | 535 9 220 150 150
223| 12X1IM® | 194 | 14 | 750 | 510 11 350 250 250
224| 12X1IM® | 194 | 14 | 750 | 510 10 350 300 300
225| 12X1IM® | 194 | 14 | 750 | 500 9 400 350 350
226| 12X1IM® | 194 | 12 | 750 | 510 10 300 110 110
227| 12XIM® | 168 | 20 | 700 | 560 14 90 80 80
228| 12XIM® | 168 | 20 | 650 | 550 14 150 100 100
229| 12X1IM® | 168 | 20 | 650 | 550 13 210 150 150
230| 12X1M® | 168 | 20 | 650 | 545 13 290 210 210
231| 12X1M® | 168 | 18 | 650 | 540 13 230 160 160
232| 12X1IM® | 168 | 17 | 650 | 545 13 120 80 80
233| 12X1IM® | 168 | 14 | 700 | 540 10 240 160 160
234| 12X1M® | 168 | 13 | 700 | 540 10 160 100 100
235| 12X1IM® | 159 | 32 | 600 | 545 25,5 240 160 160
236| 12X1IM® | 159 | 30 | 650 | 545 25,5 190 130 130
237| 12X1IM® | 159 | 22 | 650 | 560 14 170 120 120
238| 12XIM® | 159 | 20 | 650 | 560 14 130 90 90
239| 12XIM® | 159 | 20 | 650 | 550 14 200 140 140
240| 12XIM® | 159 | 18 | 650 | 545 14 160 110 110
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241| 12X1IM® | 159 | 18 | 600 | 540 13,5 260 180 180
242| 12X1IM® | 159 | 18 | 650 | 530 14 350 280 280
243| 12X1IM® | 159 | 17 | 650 | 540 14 160 110 110
244| 12X1IM® | 159 | 15 | 650 | 520 14 270 180 180
245| 12XIM® | 159 | 13 | 650 | 540 10 180 125 125
246| 12X1IM® | 159 | 13 | 650 | 510 14 200 125 125
247| 12XIM® | 159 | 12 | 650 | 540 10 100 80 80
248| 12XIM® | 159 | 10 | 650 | 510 10 250 110 110
249| 12XIM® | 159 | 7 | 650 | 545 2,6 400 350 350
250| 12X1M® | 133 | 25 | 600 | 545 25,5 160 110 110
251| 12X1M® | 133 | 20 | 600 | 560 14 270 190 190
252| 12X1IM® | 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| 12X1IM® | 133 | 17 | 600 | 550 13 310 220 220
256| 12X1IM® | 133 | 17 | 600 | 545 14 290 210 210
257| 12X1IM® | 133 | 17 | 600 | 540 10 400 350 350
258| 12X1IM® | 133 | 16 | 600 | 560 14 90 75 75
259| 12X1M® | 133 | 16 | 600 | 560 13,5 125 90 90
260| 12X1IM® | 133 | 16 | 600 | 555 13 160 110 110
261| 12X1IM® | 133 | 16 | 600 | 550 14 180 120 120
262| 12X1M® | 133 | 16 | 600 | 550 13 210 160 160
263| 12X1IM® | 133 | 16 | 650 | 545 14 210 150 150
264| 12X1IM® | 133 | 15 | 600 | 540 10 350 270 270
265| 12X1M® | 133 | 15 | 600 | 530 9 400 350 350
266| 12X1M® | 133 | 15 | 600 | 500 9 400 350 350
267| 12X1IM® | 133 | 13 | 600 | 550 10 240 180 180
268| 12X1IM® | 133 | 13 | 600 | 540 10 300 250 250
269| 12X1M® | 133 | 13 | 600 | 530 14 170 110 110
270| 12X1M® | 133 | 13 | 600 | 530 9 400 350 350
271| 12XIM® | 133 | 13 | 600 | 500 9 400 350 350
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272| 12X1IM® | 133 | 12 | 600 | 540 10 300 220 220
273| 12X1IM® | 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
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 | 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
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303| 12MX 168 | 16 700 510 10 330 300 300

MpuBegeHHble B Tabauue VI.4 3HayeHMA HA3HAYEHHOro pecypca OTHOCATCA TaKXKe K cucTemam
naponepenycKkHbIX TPy6 TypOuH.

121. OnAa yKasaHHbIX HUXKe 3/1eMEeHTOB MaponpoBOAHbLIX CUCTEM U3 MEPAUTHbIX MAPOK CTanu 3HayeHuA
Ha3HAYeHHOro pecypca COCTaBAALOT:

a) ANA WTAaMMNOBaHHbIX KOJIEH U CTbIKOBbIX CBAPHbIX COEAMHEHUI PABHbIMW HAa3HAYEHHOMY Pecypcy MpAMbIX
Tpy6 COOTBETCTBYIOLLMX NAaPONPOBOAOB;

6) ANA AUTbIX AeTaneil KopnycoB apmaTypbl U JIUTbIX TPOMHMKOB, KOJIeH, mepexoaos, paboTatouwux npu
Temnepartype akcnayataunm 450 °C 1 Bblwe, HE3aBMCUMO OT MAPKK cTanm - 250 TbiCAY Yacos;

B) AN1A WTAaMMNOCBapHbIX KoneH - 100 TbicAY 4acos;

r) AN WTaMnoBaHHbIX (C BbITAHYTOW FOPAOBUHOM) U KOBaHbIX TPOMHMKOB PaBHbIMKU Ha3HaYeHHOMY pecypcy
npPAMbIX TPyb6 COOTBETCTBYHOLLErO TUMOpPasmepa, MPUHMMAA B KayecTBe TAKOBOrO WCMOJIHUTENbHLIN pa3smep
KOJIIEKTOPHOM YacTu TPOMHUKa;

A) ana ueHtpobexkHonnTbix (LIBJ1) Tpyb - 100 ThicAY Yacos, 3a uckaoveHnem LIB/1 Tpyb TMnopasmepom & 630
X 25 mm, paboTatowwmx npu napameTpax 545 °C u 2,5 MMa; ana nocnegHux coctasnseT - 150 TbicaAYy Yacos;

e) oA 3/1eMeHTOB MaponpoBOA0B U3 YrIepoANCTOM cTanun, paboTatowmx npm TemnepaTtypax ot 390 go 450 °C, -
150 TbicAY Yacos.

HasHayeHHbI pecypc CTbIKOBbLIX CBAPHbIX COeAMHEHMUI, COCTOALLMX U3 3/1EMEHTOB C Pa3HOM TONLWMHON (B TOM
yncne, coeguHeHuns Tpy6 ¢ NMMTbIMU, KOBaHbIMM AETaNAMM), @ TaKKe NepexoaoB (LUTaMnoBaHHbIX, TOUYEHbIX, 06KaTbIX)
NPUHMMAETCA PaBHbIM HAMMEHbLLEMY M3 ABYX BEJIMUMH HAa3HAYEHHOTO pecypca NpucoeanHaemMblx Tpy6 (3nemeHToB).
HasHayeHHbIl pecypc TPOMHMKOBBIX CBAapPHbIX COeAMHEHUI YCTaHaBAMBaETCA UHAMBUAYANbHO. LenecoobpasHo ans
3TOro NPMBAEKATL CNeLNanM3npPoBaHHYO HayYHO-UCCNeL0BaTEbCKYHO OpraHM3aLmio.

122. HasHayeHHbI pecypc 3/1IeMeHTOB NaponpoBOAOB U3 XPOMMUCTbIX CTanein mapTeHcUTHoro Knacca (10X9Mdb
1 X10CrMoVNb9-1) npMHMMAETCs paBHbIM PacCYETHOMY pPecypcy, YyKasaHHOMY B MacnopTe Ha TEXHUYECKOe YCTPOMCTBO
ANA AaHHbIX rpynn anemeHToB. [py OTCYTCTBMM B MACNOPTE COOTBETCTBYHOLWMX YKA3aHUM O HasHAaYeHHOM pecypce
OTAENbHbIX FPYNN TaKUX 3/1€MEHTOB OH MpPUHMMAeTcA paBHbiM 150 TbicAY 4yacos. [nA TPOMHWUKOBBIX CBapPHbIX
COeaMHEHUIN 3N1EMEHTOB U3 XPOMMUCTbIX CTasiel, a TaKKe A5 KOMMO3UTHbIX CBapHbIX COeAMHEHUA 3N1EMEHTOB U3
Pa3HOPOAHBIX CTa/Ielh MapTEHCUTHOIO M MEPSIMTHONO KAacCOB Ha3HAYEHHbIN pecypc NpuHUMmaeTca pasHbiM 100 Tbicad
Yyacos.

HasHaueHHbI pecypc ANA KOAJNEKTOPOB W MaponpoBOAOB M3 XPOMMUCTbIX CTa/feit MapTeHCUTHOro Knacca
(10X9M®B 1 X10CrMoVNb9-1) 1 nx ceapHbIx coeauMHEHUI, a TakKe gnsa 6apabaHos 13 ctanm 15NiCuMoNb5 moxkeT
YTOUYHATLCA B AajibHelleM No Mepe HaKOoMJEeHUA 3KCMEepPUMEHTa/IbHbIX AaHHbIX MO CBOWCTBaAM MeTaj/ia U OmnbiTa
aKCnayaTauuu.

123. Ecan npueegeHHoe B ®HIM 3HayeHMe Ha3HAYEHHOro pecypca A1 KOHKPETHbIX Tpynn 3/1eMeHTOB He
COBMaAaeT C HasHaYeHHbIM PECYPCOM, YKa3aHHbIM B MAcNopTe HAa TeEXHUYECKOoe YCTPOMCTBO A/1A UAEHTUYHBIX Tpymnn
3/1eMEHTOB, B KayecTBe 6a30BOro 3Ha4YeHUA NPUHUMAETCA HaMMEHbLUAA U3 3TUX A,BYX BEMYUH.
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VI. 3KCNNYATAUMOHHOM KOHTPO/1b 3IEMEHTOB OEOPY0BAHUA

124. B HacTtoAwemn rnase ®HI npueBeaeHbl meToabl, 06bEMbI U NEPUOANYHOCTb IKCM/TyaTaLLMOHHOIO KOHTPOIA

MeTa/l/Zla OCHOBHbIX 23/1eMEHTOB,

BK/1t0O4aA

cBapHble

coefnHeHuns,

KOT/10B

n TpybonpoBoaoB TenaoBbIX

BHEKTDOCTaHLI,Mﬁ. Mpwn 0603HaYeHnu BMAOB N METOA40B KOHTPO/A, TUNOB CBAPHbIX COE,D,MHEHMVI NPUMEHAKOTCA
cneayrouime CokpaweHua:

BUK - BU3yanbHO-M3MePUTE/bHbI KOHTPO/Ib;

BTK - BUXpEeTOKOBbIN KOHTPOb;

MB - nccneposaHua meTtansia BblpesKu;

MMW - meTannorpadpuryeckoe nccaenoBaHue;

Mkn - nccneposaHme MUKPONOBPEXKAEHHOCTH;

MKTH - MarHUTHbIN KOHTPO/1b TEM/IOBOM HEPAaBHOMEPHOCTY;

MK (MTMA) - MarHMTonopoLIKOBbIM KOHTPOb (AedeKTockonusa);

M® - marHuTHan depprUTOMeETPUS;

MPNC - noBepoYHbIli pacyeT Ha MPOYHOCTb M CAaMOKOMMEHcauuio (MaponpoBoaa);

POMC - peBM3KMA ONOPHO-NOABECHOK cncTeMbI (MaponpoBoaa);

TB - nsmepeHune TBepLoCTH;

Tun 1 - cTbIKOBOE CBapHOEe coeanHeHne Tpybbl ¢ Tpyboir;

Tun 2 - CTbIKOBble CBapHble COEAMHEHUA C KOHCTPYKTMBHbIM

Y3K - ynbTpa3ByKOBOWN KOHTPO/Ib;

Y3T - ynbTpa3ByKoBasa TOAWMHOMETPUA;

L - KOHTPONb MeTOAO0M LBETHON AedeKTOCKONUM.

Kotabi

KOHLLEHTPATOPOM HanpsaKeHun: Tpybbl c
[AOHBILWKOM KONJIEKTOPA, /INTOM, KOBAHOW WM LUTAaMNOBAHHOW AEeTa/blo; NPOAO/IbHbIE COeAMHEHUA LITaMMOCBaPHbIX
KONEH; TPOMHUKOBbIE M WITYLLEPHbIE CBapHblE COeANHEHNUS;

125. PernameHT KOHTPO/1A OCHOBHbIX 3/IEMEHTOB KOT/I0B nNpuBeaeH B Tabanue VII.1.

Tabnuua VII.1
O6beKT PacyeTHbl | Koanyectso nyckos 40 MeTopg, O6bem MNepuoanyH MpumeyaHua
KOHTpoOnA e Hayasa KoHTponA KOHTpoOnA KOHTpOnA oCTb
napametp nposefeHu
bl cpeapl | 2HEProbn | SHeproycTaH 1 KOHTPONA
OKM OBKM
MOLLHOCT | MOLLIHOCTbIO
bto 300 meHee 300
MBT 1 MBT
BblLle
1 2 3 4 5 6 7 8
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Tpy6bl noBepxHoCTel Harpesa, TpybonpoBoabl B Npegenax Kotia ¢ HapyXHbiMm guameTpom 100 mm 1 6onee,

KOZINEKTOpPbI

1. MNoeepxHocTn [450 °Cn
Harpesa Bbllle

y3T

BbibopouHo
B 30Hax C
MaKCUMasbH
on
Temneparyp
OW CTEHKMU B
obbeme He
meHee 25

Tpyb

Kaxkable 50
TbicAY
yacos

Mpwn BbIABAEHUN
YTOHEHUSA CTEHKM
6onee 20% ot
HOMWHANbHOWM
unn 6onee 1,0
MM U3MepPEHUs
npoBoAMUTb
Kaxkable 25 Tbicay
Y fonyckaeTca
N3MEHATb
NepuoANYHOCTb
KOHTpoAA (B
o6y CTOPOHY)
Mo peLleHunto
TEXHUYECKOTO
pykoBoauTens
T3C

BUK, MKTH
wnm (n) Mo

100%
OOCTYMNHbIX
Tpyb

Kaxkable 50
TbICAY
yacos

1. MKTH n M®
npoBoOAATCA ANA
noBepxHoCcTel
Harpesa u3
NepanTHbIX U
ayCTEHUTHbIX
CTanemn
COOTBETCTBEHHO.
2. PeweHue o
HeobxoaumocTu
nposeaeHun
MKTH nau (n)
M® npu Kaxxaom
AMNAarHOCTUPOBaH
UM NPUHUMaETCA
TEXHUYECKMM
pyKoBoguTenem
T2C.
MposegeHune
KOHTPO/IA 3TUMMU
MeTogamum
ABnaeTcA
OONONHUTENbHDbI
M

OueHkKa
COCTOAHMA
meTanna
Bblpe30K
(nB)

He meHee
Tpex
BbIPE30K C
Kaxkaomn
NOBEPXHOCT
W Harpesa

Kaxkable 50
TbicAY
yacos. Mpu
CENZETIY
OTKNOHEHM
M-no
pesynbTaTa
m MKTH
nnn Mo
nepmoaunyH
OoCTb

Konnuyectso n
MeCTa BbIPe30K C
Kaxaomn
NOBEPXHOCTU
Harpesa
YTBEPXKAAOTCA
TEXHUYECKNM
pykoBogutenem
T3C

Ha cauT
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BbIPE30K
MOXeT
6bITb
COKpallleHa

Hu»xe 450
°C

BUK, ¥Y3T,
MKTH

OueHKa
COCTOAHMA
meTanna
BbIPe30K
(nB)

50%
OOCTYMHbIX
Tpy6

He meHee 2
Tpyb B 30Hax
c
YCKOpPEHHOM
Koppo3uei
(6onee 1 mm
3a 10° u)

Kaxxgbie 50
TbicAY
yacos

Cyyetom
pes3ynbTaTo
B KOHTpOAIA
nepuoaunyH
oCTb
BbIPE30K
MOXeT
6bITb
COKpaleHa

1. Uckntoyan
3KOHOMal3ep

2. MarHuTHbIM
KOHTpoAb MKTH
nposoauTcA
$aKyNbTaTUBHO
no peLeHunto
TEXHUYECKOro
pyKkoBoauTtena
T3C

3. Ana
opebpeHHbIX
noBepxHoCTel
HarpeBsa
KOHTPO/b
npoBoAUTCA Ha
nepexoaHbIx
y4acTKax ¢
rnagkom
NOBEPXHOCTbIO
4. Tpn yTOHEHUN
CTeHKKN bonee
25% ot
HOMMHaNbHOM
nepmoauyYHOCTb
KOHTpOAA
COKpalLaeTca go
25 TbicAv Yy

5. Konnuyectso un
MeCTa BbIPEe30K C
Kaxaomn
NOBEPXHOCTH
Harpesa € y4eTom
pe3ynbTaTos
BUK, Y3T n MKTH
yTBEpPKAAOTCA
TEXHUYECKUM
pykosogutenem
T3C

2.
JKoHOMal3ep

He3asucu
MO OT
napametp
oB

BUK

100%

Kaxable 50
TbicAY
Yyacos

MposoaunTca B
OOCTYNHbIX
mecTax

Y3T

5%

Kaxkable 50
TbICAY
yacos

Mpu Kaxxgom
nocnegyoLem
AMarHoctTmpoBaH
um B
KOHTpOAnpyemy

to rpynny

Ha cauT
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BKJ/IlOYAlOTCA
Tpy6bI, He
NpoBepeHHble
npv npeablaywmx

KOHTpOANAX
3. 300°Cwu - BUK, Y3T B 30He Yepes 50 Konunyectso
LenbHocBapHbI | Bblwwe MaKCMMasbH | TbiCAY KOHTPO/IbHbIX
€ TONoYHble bIX Yyacos, y4yacTKoB
SKpaHbl TenNoBbIX panee B pasmepom 200 x
HarpysoK B | KaxAbli 200 mm 1 mecTa
OOCTYMHbIX | KanNWUTanbH | KX
mecTax bIi PEMOHT. | PacrooKeHUs
Ha koTnax, |[4o/KHbI
paboTatow, |cooTBETCTBOBATb
MX Ha cxeme,
rasoBom yTBEPKAEHHOM
TONAMBE, - | TEXHUYECKUM
Karkable pyKkosoauTenem
100 TbicAY | aneKTpoCcTaHumMmn
Yyacos
OueHkKa B 30Hax, rae |B Konunuyectso
COCTOAHUA | poucxogun | 6anKaiwn | BbIpe3oK 1 mecTta
meTanna 7 n nx
BbIPE30K noBpeXAeH |KanuTasbH |pPacnofioXKeHuA
(nB) ns bIi PEMOHT | LO/IKHbI
COOTBETCTBOBATb
cxeme,
YTBEPXKAEHHON
TEXHUYECKUM
pyKkoBoauTenem
T3C
4. Maponposoy |Bbiwe 450 - U3amepeHune |lpameble Kaxkable 1. Npwm
B Npeaenax °C OCTaTO4YHOW |TpYyObl M 100 TbicAY | AOCTUNKEHUU
KoT/1a 3 aebopmaum | rmbol Yyacos 3HaYeHus
ctanei: 12MX u 7 OCTaTOYHOW
15XM aedpopmaumm,
paBHOro
nosoBuHe
AonycTMmoro,
n3mepeHue
OCTaTOYHOWM
aedpopmaumm

Ha cauT

nposoauTcA Ann
npsambIx Tpy6
Karkgble 50 Tbicay
yacos, ans rnbos
- 25 TbicAY yacos

2. Mpw 3HaYeHUun
Ha3HayeHHoro
pecypca 100
TbICAY YACOB U
MeHee
n3mepeHus
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OCTaTOYHOWM
aedopmauymm
npsambIx Tpy6
npoBoaATCA Npu

OOCTUNKEHUU
HapaboTKy,
paBHOM
HasHayeHHoMy
pecypcy, rnbos -
paBHOM
NosIoBUHE
Ha3HaYyeHHoro
pecypca
3. Mpwn
BbIABNEHUM

12X1Mo, 500 °Cwu - Ann MUKpONOBpEXae

15X1M10 Bblle NpAMBbIX HHOCTU 3 Banna u

TPY6 6onee

Kaxkapble ocTaToyHas

100 Tbicay Aedopmaums
Hacos, AA | y3mepnerca
rnbos Kaable 25 TbicAY
Kaxaple 50 | y3cos

ThbicAY

yacos

10X9M®E n 530°Cwu

X10CrMoVNb9- | Bbiwe

1

Hezasucmumo ot {450 °C - BUK mbeol - 100% | Mocne

MapKu cTanu Bbllle (n3mepeHnune |Ecam BbIPaboTKM

OBa/IbHOCTU | KOJIMYECTBO |MO/IOBUHDI
), Y3T, Y3K, |rubosB Ha3Ha4YeHH
MMK(MNA) |coctaBe oro
mav U4, naponpoBoj | pecypca,
pPonc aB nanee
npeaenax Kaxable 50
KOTna bonee | Toicad
20 wr. - 50% |4acos
rmnbos
Ona - Mkn (MW) | 10%, Ho He | OcTtaTouHas | Boibop rubos ans
nepanTHbI rmbos MeHee AByx |aedopmal, |OUEHKMU
X cTanem rmoos us MWKpOMoBpeEXKae
500 °Cwu npeBbICMA | HHOCTHU
Bblle NOJIOBUHY | NpPOBOAMTCA NO
AONYCTUMO | pe3y/ibTaTamM
Ansa ro NMoBEpPOYHOro
MapTeHCUT 3HauYeHuA. | NPOYHOCTHOro
HbIX Ona pacyeTa Bcex
cTaneil MapTeHcUT | rmbos
530°Cwu HbIX CcTanemn
BbiLle nocse
HapaboTKK
100 TbiCcAY
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4acos,

hanee
Karkable 50
TbICAY
yacos
5. Konnektops! |Bbiwe 450 500 500 BUK Kpomku Mocne 200 |1.
naponeperpesa | °C BHYTPEHHEN |TbICAY KoHTponupyetca
Tenemn NOBEPXHOCT |4acoB UAW | OANH KONTEKTOP
7 npu Kaxaoro sMaa
paguanbHbIX | OCTUMKEHU | NOBEPXHOCTU
OTBEPCTUIN B | U Harpesa
Ko/Nn4yecTse |HasHayeHH
He MeHee 3 |oro 2. TNpw
wr. pecypca. o6HapyKeHUu
TPEeLmH
KO/IN4eCTBO
KOHTPOINPYyeMbIX
KO/INeKTOpOoB
OAHHOW rpynnbl
yABaunBaeTcA
3. lnA aKpaHHbIX
noBepxHoCTeM
KOHTpOJ/InpyeTcA
no ogHOMyY
KONIeKTopy OT
KaXA0ro sKkpaHa
4. Mpwn Kaxxgom
nocneayoLem
6. Konnektopbl [450°Cwn Mocne 200 KoHTpOne
ke THICAY nposepAeTca He
4acos, npoxciHTponMpos
nanee aHHbIN paHee
KaKble KONIeKTop
100 TbICAY
Yyacos
7. BbixoaHoi 500 °Cwu - - BUK, MIMK | HapyxHasa Kaxapble KoHTponupyeTtca
KONNIeKTop Bblle (MNA) nan | nosepxHoct | 100 TbicAY | OAMH M3
ropavyero ua, vam b yacos KONNEeKTOpOoB
npomneperpes BTK KONINEKTOpO OaHHOro Buaa.
a BB Mpu pocTueHnu
LEeHTpasibHO Ha3Ha4YeHHOoro
M yactm pecypca - Bce
30HbI KOJIIEeKTOpbI
pacnonoxeH KOoTna
ua
LWTyUepoB
Ha yyacTKe
NPOTAXKEHHO
CTbiO He
meHee 1000
MM
8. Kopnyc Hesasncu | 500 700 BUK, Y3K Hapy»kHasa Kaxapble 25 | KoHTpoaunpytoT
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BNPbICKMBAlOLY, | MO OT NMOBEPXHOCT | TbICAY BCE Kamepbl
ero napameTp b B 30He Yyacos KOTNa.
napooxniaauten | os pacnonoxeH KoHTposb
A, WTaTHble vA WwTyuepa metoaom Y3K
BNPbICKK BoAonoAaro BbINOJIHAETCA ANA
naponpoBogoB wero 0obHapyKeHun
mexay ycTpouncTea nedeKToB Ha
NOBEPXHOCTAM Ha A/vHe BHYTPEHHEW
M Harpesa 100 mm ot NOBEPXHOCTU
CTEHKMU Kamepbl
Myckosbie wTyLepa
BMNPbICKM B
naponposogax |[450°Cwu BUVK, MIMK | Hapy»HaA Kaxaple 25
ropayero Bblle (MNA) nan | noBepxHOCT | ThicAY
npomneperpes U, y3K, b Ha HUXKHeW |4acoB
A U rNaBHbIX y3T obpasytole
naponpoBoaax " Ha AnnHe
0,5mot
MecTa
BNPbICKA U
3a
3aLLUTHOM
pyb6aLukom
Ha a4/nHe
50 -100 mm
9. nbbI Ona 600 700 BMK 20% rmbos |Mocne 1. Npwm
HeoborpeBaem |MNePAUTHbI (n3mepenune | Tpyb BblIpabOTKM | 0BHApYKEHUU
bIX TPYO B X cTanem OBa/JIbHOCTU | KaXKaoro NoONOBUHbI | AedEeKTHbIX TMH0oB
npeaenax 450°Cwn ), MK TMMNOpPasmep |HasHa4YeHH |0b6bem KOHTponA
KoTna ¢ Bbllle (MOA) van |awus oro rmbos gaHHOro
HapPYXHbIM U, y3K, nepauTHbIX | pecypca, Ha3HayeHwuA
AnameTpom 57 Ana Y3T CTanewn; panee yBenn4nBaeTca B
MM 1 6onee MapTeHCuT 50% rmbos | Kaxable 50 | aBa pasa. Mpu
HbIX Tpy6 u3 TbicAY NMOBTOPHOM
CTanei MapTEHCUTH |4acoB, HO | OBHapy>KeHUn
500°Cwn bIX CTanem He pexe aedektoB 06beEM
Bbllle yem uyepes | KOHTpoNA
200 nyckoB | yBenmumBaetca
n0 100%
Mmool Mbbl 2.B
HapYXHbIM | HAPYXKHbIM KOHTPO/IbHYIO
ANAMETPOM | AMaMeTPOM rpynny
meHee 76 MeHee 76 BKAOYalOTCA
MM MM - He rmbbl: nocneaHUM
KOHTPOAMPO | MeHee 3 LWT. nepeg
BaTb Ha KoTen napooxnagutene
BbIPE3KOoM U M 1 NepBbIi 3a
BUK HUM
HapYyXHOM K
BHYTpeHHell 3. [nbbI Tpyb
NoBEPXHOCT Avamerpom
" meHee 100 mm
KOHTPOUPYLOTCA
Kaxkable 100
TbICAY Y
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4.Y3K n MINK
(MnA)
npoBoasTcA No
BCEl rHyToMn
yactu Ha 2/3
OKPY*KHOCTH,
BK/ItOYasn
pacTAHYTYO U
HenTpasbHble
30HbI

5. nb6wbI,
N3roToB/IEHHbIE
n3 Tpyo
3N1eKTPOLUNaKOBO
" BbINNaBKM,
KOHTPO/INPYIOT C
TOM Xe
nepuoanYHOCTbIO
B YABOEHHOM
obbveme

Huxe 450
°C, 24,0
MMa wn
Bblle

200 (400)

BUK
(n3mepenne
0Ba/ibHOCTH
), MK
(MNA) van

uA, y3K,
y3T

25% rnbos
Tpyb
Kaxkaoro
TMnopasmep
acD/S>9,0;
10% -cD/S
< 9,0, HO He
meHee 3-x
rmbos.

Mpwn
HapaboTke
6onee 300
TbICAY YacoB
obbem
KOHTpPOS
yBe/nnymBae
TcaB 1,5
pasa

MNocne
HapaboTKK
50 TbICAY
4acos, HO
He NnosxKe,
yem yepes
200 nyckos
ans
D/S>9,0, n
nocne
HapaboTKK
100 Tbicay
4yacos., HO
He nosxe,
yem yepes
400 nycKos
anaD/S <
9,0.

Mocnepyto
LU
KOHTPO/Ib
yepes 50
ThiCAY
4yacos., HO
He pexKe
yem yepes
150 nyckos
ansa rnbos
Tpy6 c D/S
>9,0m
yepes 200
nycKoB Ana
rméos Tpy6

Ha cauT

1. Bbibop rnbos
ONA KOHTPOAA
nposoAunTCA M3
yC/I0BUS, YTOObI
KONMYECTBO
ApEeHnpyemMbix 1
He ApeHNPYEMBbIX
Tpy6 HaxoAu0Chb
B nponopuuun 1:2

2. Mpun
o6HapyXKeHUK
HeLonyCTUMbIX
nedbekTos,
NoATBEPKAEHHDI
x BUK Bbipesku
rmba, obbem
KOHTpoAA rmbos
Tpy6 AaHHOro
Ha3HayeHus
(nepenycka)
yBENMYNBAETCA B
ABa pasa.

Mpn noBTOpHOM
o6HapyKeHUu
aedektos 06bem
KOHTpOJ1A rnboB
Tpy6 AaHHOro
Ha3Ha4yeHusA
(nepenycka)
yBe/nYnBaeTca
80 100%

HeobxoaumocTb
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cD/S < 9,0

yBenmyeHus
obbema
KOHTpoONA
OCTaNbHbIX TMboB
onpeaensetca
TEXHUYECKUM
pyKoBoauTenem
3NEeKTpOoCTaHLUM

3. Y3K u MIK
(MnAa)
npoBoAATCA No
BCEl rHyTOMn
yacTu Ha 2/3
OKPYKHOCTH,
BKKOYAA
PacTAHYTYIO U1
HeNTpaibHyLO
30HbI

4. Mpwn
oyepegHOM
KOHTpone
npoBepsAoTCS
rmbeol, He
NPOKOHTPOINPOB
aHHble paHee

5. OBanbHOCTb
rmbos

onpeaenatot
OAMH pas (npwm
NOBTOPHbIX
KOHTpONAX ee He
N3mMepAIoT)

Mbbl bbbl Mbbl Mpwu

HAPY)KHbIM | HAPYXXHbIM | HAPYXXHbIM | OBHApPYKeHUU

OMAMETPOM | AMaMeTPOM | AMaMETPO | HEAOMYCTUMbIX

meHee 76 meHee 76 M MmeHee 76 | aedeKToB B rubax

MM MM - He MM - NOCAe | Hapy*KHbIM

KOHTpOAMpy | meHee 3 wT. [150 TbicAY | AMameTpom

toTCA Ha KoTen 4yacos, MmeHee 76 mm

BbIpE3KOM U panee 06bem KOHTpOSIA

BUK Kaxgble 50 | ysennumsaerca s

BHYTPEHHEWN ThiCAY ABa pasa, npm

(n Yyacos NOBTOPHOM

Hapy»HoW) o6HapyKeHUu

NOBEPXHOCT nedektos

7 nognexat
3ameHe 100%
rmbos Tpy6
OaHHOTO
Ha3HaYeHUs K
AuameTpa

Huke 450 200 BUK 'm6bl c D/S > |Nocne 1. Mpwm
Ha canT 44
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°C, (n3mepenue | 13,3 ann HapaboTKK
10,0-14,0 oBanbHOCTM |KoTnoB 10 100 Tbicay
MMa ), MNK MnNa n yacos, HO
(MnAa) van |D/S>10,9 He nosxe
U, V3K, O1A KOTI0B  |4em vepes
Y3T 14 MMa - 200
25% NyCKOB;
[Hanee
Karkable 50
TbicAY
Yyacos, HO
He pexe
yem yepes
100 nyckos
400 BUK Mmbbl c D/S |MNocne
(u3mepenue | < 13,3 gna  |HapaboTKm
OBaNIbHOCTU | koTnoB 10 150 TbICAY
), MK MMawnD/S |4acos, HO
(M) van | < 10,9 ans | He nosxe,
U, V3K, KOTNOoB 14 yem yepes
3T Mna-15% | 400
MyCKOB;

Ha cauT

nocsieayoLLem
KOHTpone
NnpoBepstoTCS
rmbbl, He
NPOKOHTPOINPOB
aHHble paHee

2. OBanbHOCTb
KOHKPETHbIX
rmbos npu
NOBTOPHOM
KOHTpoO/E He
nsmepsneTca

3. Mpwn
o6HapyKeHUu
HeaoNyCTUMbIX
nedektos
H6pakoBaHHble
rmbbl noanexkaT
3ameHe: npu
3TOM 06BEM
KOHTPONA Ha
AaHHOM
nepenycke
yA4BanBaeTcs.
Ecauv npun
paclwnpeHHom
KOHTpone
NOBTOPHO
06HapyKeHbl
aedekTbl,
NoATBEPKAEHHbI
e BUK
BblPE3aHHbIX
rMboB, KOHTPOIO
nognexat 100%
rmboB Ha Bcex
nepenyckax
KOTna

4. Ecnn Ha KoTne
nmerTCA
OHOBPEMEHHO
nepenycku
crmbamm
"ToHKoCcTeHHON"
(D/S>13,3 Ha
KoTnax 10 MMMa
D/S> 10,9 Ha
KoTnax 14 MMa) u
"ToncrocteHHon"
(D/S < 13,3 Ha
koTnax 10 MMa wm
D/S < 10,9 Ha
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bobl
HapyXHbIM
AnameTpom
meHee 76
MM
KOHTpOAUNpY
toTCS
BbIpE3KOM U
BMK
BHYTPEHHEWN
(n
Hapy»HoW)
noBepXHOCT
"

Mbbi
HaPYXHbIM
AMaMeTpoMm
meHee 76
MM - He
meHee 3 wr.
Ha KoTen

hanee
Karkable 50
TbICAY
4yacos, HO
He pexe
yem yepes
200
MyCKOB.

Ha cauT

KoTnax 14 MMa)
KaTeropui, To
KOHTPO/b
"ToncrocTteHHbIX"
rmbos
O0nycKaeTcs
Ha4yMHaTb nocne
200 TbicAY YacoB
aKcnayaTauumm
naun nocne 600
MycKoB npu
YC/I0BUMK, YTO MO
pesynbTaTam
NAaHOBbIX
KOHTposel rnbos
"TOHKOCTEHHOI"
KaTeropum
JaHHOro KoTna
He
0bHapy*KnBanocb
HeAoMnyCTUMbIX
nedektos
meTanna

5. mbsbi c
6e3pacxogHbim (B
onpeaeneHHble
nepuogbl)
pexumom
aKcnayaTauuu
(nMHMK
peumpRryaaumumu,
aBapuiMHOro
cnuBa)
KOHTPO/IMPOBaTb
B Y4BOEHHOM
obbveme

6. MMbbI
HeoborpeBaembIx
y4yacTKoB
oborpeBaembix
Tpyb nognexat
KOHTPOJIO B
obbeme - He
meHee 2 WT. Ha
KoTen

7. Ecnnno
pesyibTatam
KOHTpO/1A rnbos
"ToHKoCcTeHHON"
KaTteropuu (D/S >
13,3 Ha KoTnax 10
MMa u D/S > 10,9
Ha KoTnax 14
MTa) 6bian
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nposBeAeHbI
3aMeHbl
OTAENbHbIX TMboB
no npuymHe
0obHapyKeHun
3KCn/yaTauMoHH
bIX AedeKkTOB
MeTanna, To
nepmoaMYHOCTb
KOHTPO/1A Ha BCeX
nepenyckax,
coaepKaLmx
"TOHKOCTEHHbIE"
rMbbl, 40/IKHA
ObITb - KaXKabIn
KanuTa/ibHbI
pemoHT. [laHHoe
TpeboBaHue
Heoba3aTenbHo,
€C/I1 NPUYUHDI
nospexaeHus
rmbos
YyCTaHOB/EHbI
cneunanmMsmMpoBa
HHOM Hay4yHO-
nccnepoBaTeNbek
Ol opraHu3aumen
nno ee
pekoMeHaaLUMnaM
yCTpaHeHbl

8. Mpwm
HapaboTKke 6onee
350 TbICcAY Yacos
unn 6onee 1200
NnycKkoB 06bem
KOHTpONSA
yA4BaunBaeTcs

Hwuxe 450 400 BUK 10% rmbos | Mocne
°C, HUXe (n3mepenune | Tpyb HapaboTKK
10,0 MMa OBaNbHOCTU | KaXKao0ro 150 Tbicau
), MNK TUnopasmep |4acos,
(MOA)man |awm hanee
U, V3K, Ha3HayeHusA, | Kaxkable 50
y3T HO HE MeHee | TbicAY
Tpex 4yacos., HO
He pexe
yem yepes
200 nyckos
Ha canT

1. Mpun Kaxxaom
nocseayoLwem
KOHTpoONe
npoBepAtoTCA
rmbeol, He
NPOKOHTPONUPOB
aHHble paHee.
OBanbHOCTb
rmbos
n3mepseTca oauH
pas.

2. Mpn
o6HapyKeHuu
AedeKTHbIX rnbos
Tpy6 AaHHOro
TMnopasmepa
06bem KoHTpons
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yBean4YnBaeTca
BABOE, Npu
NOBTOPHOM
O06HapyKeHUn -
£0 100%

3.Y3Kwn
MMK(MNA)
npoBoAATCA No
BCEW FHyTOM
yacTu Ha 2/3

OKPY»KHOCTH,
BK/ItOYaA
pacTAHYTYIO U
HeNTpaNbHyto
30HbI
bapabaHbl cBapHble U LLe/IbHOKOBaHble
10. Obeuvaitkn BUK BHyTpeHHAsa |Mocne 1. Mpwm
NOBEPXHOCT |HAPabOTKN |BbiABAEHUU
bB 25 TbicAy NoA03pUTENbHbIX
OOCTYMHbIX | 4acos, mecT
mecTax hanee npuBeKatoTcA
Kaxkable 50 | cpeactea
TbicAY WMHCTPYMEHTabH
Yyacos Oro KOHTpoJIA
11. OcHOBHble - BUK Mo Bceit Mocne 1. B cheaytownii
NpoAo/ibHbIE U OvHe HapabOTKN | KOHTPO/Ib
nonepeyHble CBapHbIX 25 TbiCAY npoBepATCA
CBapHbIe WBbI C LUIBOB Ha Yyacos, YYaCTKM LWBOB, He
OKOJIOLOBHOM BHYTPEHHEW |panee NpoOBepPEHHbIe
30HOM NoBEPXHOCT |Kaxable 50 |paHee, B TOM
¥ TbicAY yncne B
OOCTYMHbIX |4acoB, HO | HEAOCTYMHbIX
mecTax He pexxe mecTax
yem yepes |2.[lpu
MK (M) | 10% annHbl | 200 nyckos | BbifBaEHWN
wan U4, Y3K | kaxkgoro nedeKTos
weac KOHTPO/b
npuneratou yBeanumBaerca
UMK 30HaM#U 10 100%
no 40 mm 3. V3K
J0onycKaeTcs
npoBoAuTb MO
Hapy»XHOM
CTOpPOHE
12. PemoHTHbIE - BUWK, MIMK | HannasneHH |Yepes 25 AyCTEeHUTHble
3aBapKu B (MNA) unn | bIA meTann u | Teicau 3aBapKM
OCHOBHbIX ud, 3K npunerawow, |4acos n 50 | KOHTPOIMPOBATb
CBapHbIX LWBAX ne 30Hbl MO | TbiCAY ua vam
N OCHOBHOM 40 mm - Yyacos TpaBaeHnem
meTanne, 100% nocne Karkable 25 Tbicay
BbINOJ/IHEHHbIE pemoHTa, |4acoB
6e3 oTnycka panee

N2

Ha cauT
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Karkable 50

TbiCAY
Yyacos
13. PemoHTHblIE - BUWK, MIMK | HannasneHH |Yepes 25 AyCTeHUTHble
3aBapKu Ha (MNA) unn | bIi meTann u | Teicad 3aBapKM
NOBEPXHOCTU U npunerawow, |4acos n 50 | KOHTPOMPOBATb
TpY6HbIX Me 30HbI M0 | TbiCAY U4 vav
OTBEpPCTUIM U Ha 40 mm - Yyacos TpaBaeHnem
paccToaHUM OT 100% nocne Kaxkgble 25 Tbicay
HUX MeHee PeMOHTa, |4acos
anameTtpa, hanee
BbINOJ/IHEHHbIE Kaxkable 50
6e3 oTnycka ThICAY
Yyacos
14. Wbl - BUK Mo Bcel Yepes 25 1. Ona
npuBapKu NPOTAXEHHO | TbiCAY 6apabaHoB U3
BHyTpubapabaH CTW LUBOB B | 4aCOB, ctanu 16THM u
HbIX YCTPOWCTB OOCTYyNHbIX | Aanee 15NiCuMoNDb5
mecTax Karkable yepes 25 Tbicay
100 TbicA4 | 4acos, ganee
yacos yepes Kaxable 50
TbICAY YACcoB
MMK (MN4) | 10% 2. Ona
mav U4 NPOTAXEHHO cnepyrouiero
CTU LWBOB KOHTpOAA
BbIOMPATD LLBHI,
He
KOHTPOJINPOBaBLL
necs paHee
15. AHnwa - BUK, MIK BHyTpeHHAA |[locne Kaxabli
(MNA) nan | noBepxHocT |HapaboTKM |nocneayroLmii
U b-20%; 100 TbicAY | KOHTPOb
LWBbI Yyacos, npoBoAuTCA Ha
nNpuBapKM hanee y4acTKax, He
KpenaeHna | Kaxable 50 | NPOKOHTPOANPOB
la30BOro TbicAY aHHbIX paHee
3aTBopa - Yyacos
100%
16. Nazosble 400 BUK, MIMK | MosepxHocT |locne MeTtoaom Y3K
oTBepCTUA (MNA) unn | b nasano HapaboTKN | KOHTpPOAUpYeTCs
ua, 3K BceM 100 TbicAY | 30Ha
naowagmM u |4acos, NoBepPXHOCTH
yniOTHUTEN |panee N1a3a Ha
bHaA yepes 50 BbliBNEeHME
NOBEPXHOCT | TbICAY paccnoa metanna
b 3aTBOpPAa - |4acos, HO
100% He pexe
yem yepes
200 nyckos
17. OtBepctuA 400 BMK MosepxHocT |locne 1. KoHTponb
B Npeaenax b OTBEPCTUIN |HapabOTKM | NOBEPXHOCTU C
< Ha calT 49
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BOAAHOIO
obbema

W WTyLEepos
c
NPYMbIKatO
LWMMU K HAM
y4yacTKamm
NoBEPXHOCT
n 6apabaHa
LWMPUHOM
30-40 mm
OT KPOMKM
oTBEPCTUA -
B 06beme
100%

MMK (MNA4)
wan U4

To ke B
obbeme 50%

100 TbicAY
yacos,
hanee
Kaxgble 50
TbiCAY
4acos, HO
He pexe
yem yepes
200 nyckos

3aLNUTHBIMM
pybawKkamu nnm
npucoeguHEeHHbI
X METO4,0M
Ba/IbLLOBKM
NpoBOAMTCA Ha
y4acTKax
BHYTPEHHeW
NOBEPXHOCTU
wupwuHon 30 - 40
MM,
npuaeraoLWwmx K
oTBepcTUio, 6e3
yaanexua
Ba/IbLLOBKM MU
3alUMTHOM
pyb6alukm

2. Boibop
OTBEPCTUI ANA
KoHTpona MIMK
(MnA), ua
nposogMTCA No
pesynbTaTam
BMK. B
KOHTPO/IbHYO
rpynny A0XKHbI
BK/1IOYATbCA BCE
oTBepcTUs Tpyo
ONs BBOAA
docdaTosB,
peumpRryaaumumu,
KOHTpOAA U
peryanposKu
YPOBHSA

3. Mpn
o6HapyKeHuu
aedekToB 06bem
KOHTpoONSA
metogom MIK
(MnNA), ua
yBeNmMYmnBaeTcs
00 100%.

4. KoHTponb BUK,
MMK (MNA4) wan
U/ 8 6apabaHax
n3 ctanm 16M’HM
n 15NiCuMoNb5
NpoBOANTCA He
pexxe yem yepes
100 nyckos

18. OtBepcTHA
Tpyb naposoro
obbema

400

BUK, MIMK
(MNA) vau

avi}

MNosepxHOCT
b OTBEPCTUI

M WTyLepos

Mocne
HapaboTKK
150 Tbicay

N2

Ha cauT

1. Kaxkapiit
nocneayoLwmi
KOHTPO/b
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C Yyacos, NpoBOAUTb HA
NPMMbIKAlD | Aanee OTBEPCTUSAX, HE
WUM K HUM | Kaxkgble 50 | npoweawnx
y4acTKom TbicAY KOHTPO/Ib paHee
BHYTPEHHEN |4acoB, HO
NOBEPXHOCT | He pexe 2. Tpw
n 6apabaHa |uyem uyepes |BbIABIEHNN
WMPUHOWA 200 nyckos | AePeKToB 06BLEM
30-40 mm KOHTpONA
OT KPOMKMU yBE/IMYNBAETCA B
OTBEPCTUI - ABa pasa, npu
8 o6beme NOBTOPHOM
15% Ka a0’k BbISIB/IEHUM
rpynnbl AedeKkToB 06bem
OAHOUMEHH KOHTPO1A
oro yBeNMYmnBaeTCs
Ha3HauyeHus, Ao 100%
HO He MeHee
3 3. BUK nposogAat
B o6beme 100% B
OOCTYMHbIX
MecTax
19. Yrnosble - BUK C Hapy»Hoi |lMocne
CBapHble NOBEPXHOCT | HapaboTKm
coeguHeHus n 6apabaHa |100 Tbicay
npuBapKu MeTann Yyacos,
WTYyuepos Tpy6 CBAPHOro hanee
BOAAHOrO M wBac Kaxgble 50
napoBoro OKO/OLWOBH | TbiCAY
obbemoB Ol 30HOM He |4acos
meHee 30
MM Ha
CTOPOHY -
100% B
OOCTYMHbIX
MecTax
MMK (MN4) | C Hapy*KHOWM 1. KoHTponb
mav U4 NOBEPXHOCT NpoBOAUTCA HA
n 6apabaHa LIBAX, Xy4LLMX NO
MeTann pe3yabTaTam
CBapHoOro BUK, B KaxkabIit
weac nocneayroLLmii
OKONOLLOBH KOHTPO/1b
04 30HOM He npoBepstoTCs
meHee 30 LBbI, He
MM Ha NPOKOHTPONPOB
CTOPOHY: aHHble paHee

Ha cauT

1) 15% weos
Kaxkaomn
rpynnbl Tpy6
OAHOVMEHH
oro
Ha3HauyeHus,
HO He MeHee

2. Mpn
o6HapyKeHnu
HeLonNyCTUMbIX
nedektoB 06bem
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2Wr.B KOHTpOAA
KaXka0Mm yBenunymBaetca
rpynne. 00 100%
2)
PemoHTHbIe
3aBapKu:
HannaBAEHH
bl MeTann ¢
OKO/I0LWOBH
04 30HOM He
meHee 30
MM Ha
CTOPOHY -
100%
Nutble getann DN 100 n 6onee. Kpenex
20. Kopnycbl 450°Cwn 600 900 BUWK, MIMK | PagnycHble |Kaxkgble 50 | 1. Mpwn Haanuum
apmartypbl 1 Bbllwe (MNA) unn | nepexopbl TbicAY Ha petanm
Apyrue nutble U HApPYXHbIX N | 4acoB, HO PEMOHTHO
aetanu BHYTPEHHUX |He pexe 3aBapKu - B
NOBEPXHOCT |4em 4yepe3 |KaxAabli
en - 100% 300 nycKoB | KanuTanbHbIM
aetanem PEMOHT
2. Kopnycbl
apmartypbl ¢ DN
B 50% MNocne < 250 m sce
netanen Bbipabotku | MTPIE AETaNM
HasHauyeHH | KOHTPO/MPYlOTCA
oro TO/IbKO C
pecypca Hapy*KHOWM
CTOPOHBI,
Kopnychbl
apmatypbl ¢ DN >
250
KOHTPOAMpYLOTCA
metogom MIK
(MNA4) v BUK
cHapy»xu 100%,
W3HYTPU - B
OOCTYMHbIX
mecTax
Huke 450 - - BUWK, MIMK | PagunycHble |lMocne 100 |1.Mpwn
°C (MNA) van | nepexogbl | ThbicAY obHapyKeHuu
ua HAPY*KHbIX U |4acos, HeaonyCTUMbIX
BHYTPEHHUX | Aanee aedektoB 06bem
NOBEPXHOCT | Kaxable 50 | KOHTpoOAA
en - 10% TbicAY AeTanen gaHHoro
obuero 4yacos, HO | Ha3HaYyeHuA
KO/IMYecTBa |He pexe yBeamnumBaertca
aetanem yem yepes |ao 100%.
KaXgoro 300 nyckos
Ha3HauyeHunn 2. Tpw
nocsieayoLem
< Ha calT 52
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KOHTpoOAne
nposepAlTCA
AeTanu, He
KOHTPO/IMPOBaBLL
neca paHee

3. BHyTpeHHue
NOBEPXHOCTH
Kopnycos
apmartypsbl ¢ DN >
250
KOHTPONNPYIOT
metoaom BUK,
metogom MIK -

$aKynbTaTUBHO.
21. Wnunnbkn He3asucu 600 600 BUK, MIMK PesbboBan Mocne 100 | 1. KoHTponb
M42 n MO OT (MNA) unn | noBepxHOCT |TbicAY metogamu MMK
6osbluero napametp ua, vam b-B yacos, (MnNAa) van LA
pasmepa gna OB BTK, Y3K LOCTYNHbIX | ganee mnm BTK
apmaTypbl “ MmecTax Kaxable 50 | npoBoguMTCa
dnaHueBbIX TbICAY $aKynbTaTUBHO
coeguHeHukn 4yacoB, HO | NO peLLeHunto
naponposoaos He pexe TEXHUYECKOTO
yem yepes |pykoBoauTens
300 nyckos | T3C
450°Cwn B Topuesas Mo 2. [lonyckaeTtcA
Bblle NOBEPXHOCT | AOCTUNEHU | KOHTPO/Ib
b CO " metogom Y3K
CTOPOHDI HasHayeHH |npoBoAuTbL be3
raiku - 50% |oro BbIBOPaAYMBaHMA
pecypca Wwnunek us
Kopnyca no
cneumanbHoM
MeToAuKe

B nosuumax Tabaumubl, rae NnepuoamnyYHOCTb KOHTPOIA YKa3aHa 25 TbiCAY YacoB, A0MNYyCKaeTca paclmMpuTb ee 40

nepnoan4HOCTU KanpemoHTa, HO He 6onee, yem 40 35 TbiCAY Yacos.

Ha cauT

53



https://tk-expert.ru/

Tpy6onpoBoabi: NaponpoBoAbl CTAHLLUMOHHbIE U B NpeAenax Typ6uH,
nuTaTenbHble Tpy6onpoBoAbl C HAPYXKHbIM AMameTpom 76 mm u 6onee

126. PernameHT KOHTPO/JIA OCHOBHbIX 3/1€MEHTOB CTaHUMOHHbIX TpybonpoBOAOB WM MNaponepenycKHbIX
TpybonpoBoaoB TypbuH npmeeaeH B Tabnuue VII.2

Tabanua VII.2

O6bekT
KOHTpONSA

PacuetH
ble
napamert
pbl
cpeabl

KonunuecTtso nyckos Ao
Havasa KoHTponA

dHeprob
JIOKK

MOLLHOCT
bto 300
MBT 1
Bbille

JHeproycra
HOBKM
MOLLHOCTbIO
meHee 300
MBT

MeTog KoHTpo A

O6bem
KOHTpONA

MNeproany
HOCTb
nposeneHu
A KOHTpPOAA

MpumeyvaHua

1

3

1. Tpyb6bl
naponpoBso
[0B:

n3 cTanen:
12MX,
15XM,
10CrMo0910

450°Cwu
BbiLle

BUK (n3amepeHune
OCTaTOYHOWM
Aepopmaunu),
ponc
naponpoeoaa

Ha cauT

Mpamble
Tpy6bI 1 rMbbI
-100%

Kaxkable
100 TbICAY
yacoB

1. Mpun
OOCTUKEHUMU
3HaYyeHusn
OCTaTO4YHOM
aedbopmauymn,
paBHOro
nosoBMHe
A0NyCcTMMOTro,
n3mepeHune
OoCTaTO4YHOM
aedopmauymm
npoBoAUTCA
Kaxkable 50
TbICAY YacoB AnA
NpPAMBbIX TPY6 U
25 Tbicay
yacos - 4n1a rmnbo
B

2. Mpwn 3HaYeHUn
Ha3Ha4YeHHoro
pecypca 100
TbICAY YACOB U
MeHee
n3mepeHune
OCTaTO4YHOM
aedopmauymm
NpoBOANTCA NpU
poctmkeHnn 50%
Ha3HayYeHHoro

pecypca

3. Mpwn
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U3 ctanen:
12X1IM®,
15X1M1d

n3 cTanemn
10X9MODB,
X10CrMo
VNb9-1

500 °Cu
BbiLle

530 °C u
Bbille

Ons rnbos
- Kaxable
50 TbICAY
yacos, Ans
NPAMbIX
Tpy6 - 100
ThiCAY
yacos

BblABNEHUMU
MUKponoBpexae
HHOCcTU 3 Banna u
bonee
oCTaTo4YHas
aedpopmaumn
n3mepseTcs
Kaxkable 25
TbICAY YacoB

4. Mpn
BbIiIBEHUU B
npouecce POMNC
OTKNOHEHUM
npoBoAUTCA
nPNC

Ha
naponposoaax
us3
LeHTpobexHon
ToIX (LLBN1) TpY6
KOHTPO/b
OCTaTOYHOM
aedopmaumm Ha
npAmMbIX Tpybax
nposoauTCcA
Kaxkable 50
TbICAY YacoB;
nocne
OOCTUKEHMA
OCTaTO4YHOM
aedopmaumm B
NOIOBUHY OT
[0NyCKaemoro
3HaYyeHus -
Kaxgble 25
TbICAY YacoB

2.Tnbbl n
LITamMnoBaH
Hble KoNieHa
naponpoBo
[0B 13
cTanemn
Nep/AUTHOro
Knacca

Bbiwe
500 °C

BUK (n3mepeHune
0BaNIbHOCTH),
MMNK (MNA) nau
ug, ¥3K, v3T

20%

Kaxgble
100 Tbica4
yacos

100%

Mo
OOCTUXKEHU
"
Ha3HayeHH
oro

pecypca

Ha cauT

1. Y3K n MINK
(MnAa)
npoBoAATCA No
BCEl A/INHe
FHYTOM YacTu Ha
2/3 OKpy»HOCTU
Tpy6bl, BKAtOYAS
pacTaHyTyio U
HeUTpaibHyLO
30Hbl.
LLItamnoBaHHble
Ko/seHa
KOHTPOAUPYIOT
no Bcemy
nepumeTpy
Tpy6bl
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2. Mpwn 3HaYeHUmn
Ha3Ha4YyeHHoro
pecypca 100

450-50 5% Mocne 100
0°C 41 200 TbICAY YACOB U
TBICAY MeHee KOHTPO/b
Yyacos rmbos
NpoBOANTCA NpPU
OOCTUKEHUU
HapaboTKy,
paBHOM
nosoBuHe
Ha3Ha4YeHHoro
pecypca B
obbveme 50%
100% Mocne 300 |3.TunbbI,
TbiCAY N3roToB/IEHHbIE
Yyacos, n3 Tpyo
Oanee 3N1EeKTPOLLIaKOBO
yepes " BbINNABKY,
Karkable KOHTPO/INPYIOT C
100 TbicAY | TOM XKe
Yyacos nepmoauyYHOCTb
0 B YABOEHHOM
obveme
4. Mpwn
BbIAIBEHUM
OBa/IbHOCTH
meHee 2% nnu
YMeHbLUEHNU ee
BABOE, A TaKKe
npwu JOCTUKEHUMU
OoCTaTO4YHOM
aedopmauymm
NMOJI0BMHbI OT €€
A0NyCcTMMOro
3HaYeHUsA
nposoaunTcA
OLeHKa
MUWKpOMoBpeXae
HHOCTM MeTanna
rmoéa
3. nbbl n Boiwe BUK (M3mepeHue |30% Mocne 100 | 1. Ana
wTamnoBaH |530 °C 0BasIbHOCTW), TbiCAY naponpoBoos C
Hble KoJieHa MMK (MNA4) naum 4acos, Ha3HaYeHHbIM
naponposo U, ¥3K, ¥3T hanee pecypcom meHee
00B U3 yepes 50 200 TbicAY Yacos
cTanem TbICAY KOHTPO/b
MapTEHCUTH Yyacos nposoaunTcA
oro Knacca nocne oTpaboTKM
(10X9M®B, MMW - OueHKa He meHee Mocne 100 | nonoBuHbI
X10CrMoVN MUKponospexae | ABYX No TbiCAY Ha3HaYeHHoro
b9-1) HHocTU (MKn) KaXkgomy 4acos, pecypca, ganee
TMNopasmepy | Aanee He peXke, Yyem
, HO He 4epe3 50 | yepes 50 Thicau

N2

Ha cauT
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MmeHee Tpex
Ha

naponpoBog,

TbiCAY
Yyacos

Yyacos

2.
MccnepoBaHumio
MUKponoBpexae
HHOCTM
nognexat rmbol ¢
MaKCMMaNbHOM
OCTaTOYHOM
aedopmaumen
Nnon3y4ectu

530°Cwu
HUXe

BUK, MIMK (MNA)
wan LU, V3K, V3T

10%

Kaxkable
100 Tbicay
yacos

B Kaxkabin
nocneayroLnii
KOHTPO/b
npoBepsAoTCA
rmbebl, He
NPOKOHTPONPOB
aHHble paHee

4,
LLtamnocea
pHble
KosieHa

Hesasuc
UMO OT
napamert
poB

450

450

BUK, MMNK (MW1A)
wan U4, Y3K

25% obuiero
KoanyecTsa

Kaxkable 50
TbicAY
4yacos., HO
He pexe
yem yepes
150 nyckos

1.B
LUITaMMOCBAPHbIX
KosieHax
KOHTpOAUpyeTcs
100%
NPOAOAbHbIX
CBApPHbIX LIBOB.

2. Mpn
0obHapyKeHuu
HeLonNyCTUMbIX
aedekTos
KOHTPO/b
yBeNmMymnBaeTcs
no 100%

3. B Kaxabli
nocneayoLwmnini
KOHTpPOJIb
OOMKHbI
npoBepsaTbCA
KO/NeHa, He
NPOKOHTPO/INPOB
aHHble paHee

5.
KpyTousorH
yTble
oTBOAbI
(R/D<2,5)

BUK, MMK (MNA)
man LA, Y3K, V3T

50% obuiero
KonmyecTBa

Kaxable 50
TbicAY
Yyacos

[na rmbos us
nep/INTHOM cTanu
c pabouer
TemnepaTtypomn
meHee 500 °C
nepBUYHbIN
KOHTPO/b
JonycKaeTcs
npoBoANTb
nocne 100 Tbicay
Yyacos

Ha cauT
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6. Yuactkm | 450°Cwn - - BUK, Y3K 100% B 30He |Kaxkable 50 | KoHTpoab Y3K
naponpoBo | Bbiwe BO3MOHOMo | TbiCAY BbINOJIHAETCA
00B B M3HOCa, Ha yacos ana
mecTax paccTosiHUM obHapyKeHusa
npuBapKu He meHee AedeKToB Ha
LWTYLEepOoB C ABYX BHYTPEHHEN
DN50 un AnameTpos NOBEPXHOCTU
bonee, Tpy6bI OT
APEHaXKHbIX MecCTa BpPe3Ku
JINHUN,
BpPE30K
BPOY n POY
7. Hesasunc 250 500 MN3mepeHune Tpy6bbl Mocne 100 |Mocne
MuTaTenbHbl | UMO OT TONWMHbI CTEHKU | paCcOHHble TbicAY HapaboTkun 100
e napamert (Y3T) Aetanum 4yacos, TbICAY YacoB
Tpybonposo | pos nocne nanee BbINoIHUTL POIC
Abl OT BbIXOAHbIX Kaxapble 50 | TpybonpoBoaa
HanopHoro natpybkos TbicAY
naTpybka peryavpyol, |4acos, HO
nuTaTeNbHO el apmaTypbl | He pexe
ro Hacoca Ha gavHe 10 [yem yepes
00 KoTna D tpy6bli no | 150 nyckos
xoay
OBUXKEHMUA
cpeabl oT
peryavpytouy,
€ero,
apoccenupy
rouero
OopraHa, 30Hbl
YCTAHOBKM
ApOCCeNbHbIX
WwanbosbIx
Habopos,
Lienesblx
apoccenen,
TYMNKOBbIE
Y4acCTKu B
30Hax
BO3MOHOIo
KOPPO3MOHHO
ro U3Hoca,
BK/IHOYasA
3arnyLwKu
(aoHbIWKN)
BUK vbbl - 50% 1.
(oBanbHOCTB), LLitTamnoBaHH ObsaszartesibHOMY
Y3T, Y3K ble KOJ1eHa - KOHTPOO
30% nognexart
LLtamnoceap KPYTOU30rHyTble
Hble KoNeHa - rmbbl, rnbbl
50% 6annacos PMK u
otsogos B/,
JonycKkaetca He
< Ha calT 58
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KOHTPO/INMPOBaTb
rmobl
CoeanHUTENbHOM
nuTaTeibHOM
MmarmcTpanu
3/IEKTPOCTAHUMM
C nonepeyHbIMm
CBA3AMM MpuU
OTCYTCTBUU
nedeKToB Ha
Apyrux
NPOKOHTPO/INPOB
aHHbIX
anemeHTax. Mpu
o6HapyKeHUK
nedektos
[O/IKHO ObITb
NPOKOHTPO/INPOB
aHO He MeHee
10% rnbos
KaXkaoro
KONNeKTopa
nuTaTeNbHOM
BOAbI

2. Mpun
obHapyxeHun
HeLonyCTUMbIX
nedeKToB xoTs
6bl B O4HOM U3
rMbos u
noATBEPKAEHUU
nX Hannuma BUK
BbIPE3KM U3 rnba,
obbem KoHTpoAA
yBenn4mBaertca
00 100%

3. Mpwn
0bHapyKeHuu
HeaoMNyCTUMbIX
nedektos bonee,
yem B 30% rnb6os,
nposoautca BUK
BHYTPEHHEN
NoBepPXHOCTH
JIUTbIX KOJIEH B
KONMYecTBe He
MeHee ABYX

4. N3amepeHune
0Ba/IbHOCTU
rmbos
nposoAanTcA
OAMH pas 3a Bce
Bpems
aKcnayarTaumm;
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Ha
LWTaMNOBaHHbIX U
LWTamMnoCBapPHbIX
KO/sieHaX
OBaJ/IbHOCTb HE
N3mepAaeTca

5.B
LUTaMNOCBapPHbIX
KoneHax Y3K
BbIMOJIHAIOT ANA
NPOA0AbHbIX
CBapHbIX LWIBOB
no Bceu ux
NPOTAXEHHOCTU

8. Kopnycel
apmaTtypbl U
apyrne
nTble
petanu DN

2> 100

450°Cwu
BbiLle

600

900

BUK, MMK (MNA)
wan U4

PagunycHbie
nepexoabl
HapYXHbIX U
BHYTPEHHUX
NnoBepxHocTe
n-100%
aetanem

Kaxable 50
TbicAY
4yacos, HO
He pexe
yem yepes
300 nyckos

1. Npu Hannumnm
Ha geTanm
PEMOHTHO
3aBapKu - B
Kaxkabli
KanuTa/ibHbIM
PEeMOHT

2. Kopnycbl
apmarypsbl

cDN < 250 1
BCe 1nTble
aetanu
KOHTPOAUpPYLOTCA
TO/IbKO C
Hapy*KHOWM
CTOPOHDI,
Kopnycobl
apmaTtypbl €

DN > 250
KOHTpO/INpYIOTCA
metogom MIK
(MNAa) v BUK
cHapyxu 100%,
W3HYTpU - B
OOCTYNHbIX
MecTax

Huke
450 °C

BUK, MMK (MNA)
wnn U4

PaguycHble
nepexoabl
HapY*KHbIX U
BHYTPEHHUX
nosepxHocTe
n-20%
obuiero
Ko/sin4yecTea
aetanem
KaXkaoro

Mocne 100
TbiCAY
4yacos,
hanee
Karkable 50
TbicAY
4yacos., HO
He pexe
yem yepes
300 nyckos

Ha cauT

1. Mpwun
o6HapyKeHUu
HeZonyCTUMbIX
nedeKToB 06bem
KOHTpONSA
AeTanel jaHHoOro
Ha3Ha4yeHuA
yBe/InYnBaeTcA
80 100%

2. Mpn
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Ha3HayeHus,
HO He MeHee
OfiHOM

nocaeayloLem
KOHTpoONe
nposepATCA
AeTanu, He
KOHTPOAMPOBaB
lneca paHee

3. Kopnycbl
apmaTypbl €

DN < 250 u Bce
NnTble aeTanu
KOHTPONMPYIOTCA
TONbKO C
Hapy*KHOWM
CTOPOHbI,
Kopnycbl
apmaTypsbl ¢

DN > 250
KOHTpOnpYytoTCA
metogom MIK un
BUK cHapyKu
100%, n3HyTpU -
B AOCTYMHbIX
mecTax

9. lWnnnbKu
M42 n
6osbliero
pasmepa
Ana
apmatypbl
dNaHuUEBbIX
coeiHeHMU
"
naponpoBo
Jalo]:}

Hesasuc
MMO OT
napamert
pos

600

600

BUK, MMK (MNA)
wnn U4 vnam BTK,
Y3K

Pe3bboBas
NoBepPXHOCTb
-B
AOCTYMHbIX
mMmecTax

Mocne 100
TbiCAY
4yacos,
hanee
Kaxkable 50
TbicAY
4yacos., HO
He pexe
yem yepes
300 nyckos

1. PeweHune o
KOHTpoOne
wnunek M36 n
MeHee
NpPUHUMaET
TEeXHMUYECKUM
pyKkoBOAMTENb
T3C

2. KoHTponb
metogamm MIK
(MNA) van LA,
nan TBK
nposoaunTcA
$aKynbTaTUBHO
Mo peLeHunto
TEXHMYECKOro
pykoBoauTens
T3C

3. donyckaeTtca
KOHTpPOJIb
metogom Y3K
nposoaunTb bes
BbIBOpPaYMBaHUA
LNWAEeK us
Kopnyca no
cneuunanbHom
MeToAuKe

Ha cauT
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B nosuumax tabauvubl V1.2, roe ykazaHa nepmoamnyHOCTb KOHTPOS 25 TbiCAY YacoB, AOMYCKAETCA PacIMPUTb ee
[0 NepruoanYHOCTU KanpemMoHTa, HO He Bosee, yem A0 35 TbicAY Yacos.

CBapHble coegMHeHUA TPy60onNpoBoA0B C HAPYXKHbIM guameTpom 100 mm 1

6onee u KoNnekTopos

127. PernameHT KOHTPO/1A CBAPHbIX COEAMHEHMI TPYOONPOBOAOB U KONNEKTOPOB NpuBeseH B Tabaunue VII.3.

Tabnunua VII.3
O6bekT | PacueTH | Kosnnuectso nyckos Ao | Tun ceapHoro | MeTog, O6bvem | Mepuoauy MpumeyaHne
KOHTpOAA ble Hayana KoHTponA COeIMHEHMUA | KOHTPOA | KOHTPONA HOCTb
napamert f nposejeH
pbl SHeprob | IHeproycTa us
cpeapbl 710KK HOBKM KOHTpoONA
MOLLHOCT | MOLLHOCTbIO
bto 300 | meHee 300
MBT 1 MBT
BblLe
1 2 3 4 5 6 7 8 9
1. He3asuc - - Tun 1 BUK, 5% Mocne 150 | 1. Mpwn
MutatenbH | MO OT Y3K TbiCAY obHapyKeHun B
bIV napamet 4acos, KOHTpO/IMpyemo
Tpybonpo |pos banee M rpynne
BOf, OT Kaxable Hea0nyCTUMBbIX
HanopHor 100 TbicAY | AedeKToB XOTA
o] Yyacos 6bl B 04HOM
natpybka CBapHOM
nuTaTesibH coefinHEeHUn
oro (Tpy6HbIX
Hacoca g0 3N1eMeHTOB
KOTna OaHHOro
Ha3HayeHus)
0bbem KoHTposA
yBenmMumBaeTca
BABOE.
Mpwn nosBTOpHOM
0bHapyKeHuu
He[,0nyCTUMBIX
aedektos
06bem KoHTpons
yBenmuunBsaeTca
00 100%
600 900 Tun 2 BUK 25% Kaxable 2. Mpwn Kaxkaom
(u3mepe 100 TbicAY | cneayroliem
Hue 4acoB, HO | KOHTpone
KaTeTa He pexe obcnepoBaHuto
YrnoBbIX yem yepes |NoANEeXUT HOBasA
LWBOB), 400 nycKos | rpynna cBapHbIX
MMK coeiINHEeHUN
(MnA4)
wav U, 3.B
V3K KOHTPOJIbHYIO




rpynny cnegyet
BK/IlOYATb
CBapHble
coeauHeHus,
6anKanwme K
pacxo40oMepHbl
M Warbam Ha
rOPU30HTabHbIX

y4YacTKax
2. Ot 250 - - Tun 1 BUK, 5% Kaxapble
Konnekto |po0 450 Y3K 150 TbICAY
pbl U °C Yyacos
Tpybonpo
BOAbI B 900 1200 Twvn 2 BUK, 25% Mocne 150
npegenax MMK ThicAY
KOTNa U (MnAa) 4acos,
TYP6UHbI, wan U4, hanee
CTaHLMOH Y3K Hepes
Hble Kaxkgble
Tpy60Npo 100 Tbicay
BOAbI 1 4yacos, HO
naponpos HE pexe
oAbl yem yepes
600 nyckos
3. 01450 450 600 Tun 1 BUK, 10% Mocne 100, | 1. Mpun Kaxxaom
Konnekto |p0510 Y3K 200 TbicAY | cnegytowem
pbI U °C 4yacos, KOHTposie
Tpybonpo banee nposepke
BOAbI B Kaxkgble 50 | nogneut Hoas
npenenax TbiCAY rpynmna cBapHbIX
KoT/a u Yyacos coeguHeHuM
TYpPOUHBI,
CTaHUMOH Tun 2 BUK, 50% Mocne 100, |2.B
Hble MTIK 200 TbICAY | KOHTPOJIbHYIO
TpY6ONPO (MnAa) 4yacos, rpynny cnegyet
BOAbl U wan LA, hanee BK/IOHATb
naponpos Y3K Kaxkable 50 | cBapHble
oAbl U3 TbiCcAY coeguHeHuA
cTaneit 4yacoB, HO |nocne
nepauTHOr He pexe BNPbICKMBAIOLLM
0 Knacca yem yepes |x
300 nyckoB | napooxaaguten
el oo nepeoro
510°Cwu 450 600 Tun 1 BUK, 20% Mocne 100 |ry63, a Takske
Bbllwe MMK ThiCAY BAVKaMLWME K
(MNA) 4acos, pacxoA0MepHbI
wan U4, Aanee M Wwanbam Ha
Y3K Kaxable 50 | roppu3oHTaNbHbIX
TbICAY yyacTKax
Yyacos
Tun 2 BUK, 100% Mocne 100
MMK TbiCcAY
(MnAa) Yyacos,
wan LA, ganee
< Ha calT 63
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Y3K Kaxkapble 50
TbicAY
4yacos, HO
He pexe
yem yepes
200 nyckos
Tun 1. BUK, 100% Mocne 100
CsapHble MTMK TbiCcAY
coeaunHenua |(MNA) Yyacos,
LueHTpobexkHo | naum U4, panee
NnTbIX TPY6 Y3K Kaxzable 50
TbiCcAY
yacos. (Mo
ncyepnaHm
7
Ha3Ha4YeHH
oro
pecypca)
Tun 2. Tpy6 |TB 100% |Kaxagble 1. Npwu
n3 ctanu meTanna 100 TbicAY | OTHOWEHUUN
15X1M1d ¢ wseau Yyacos TBEPAOCTH
JINTbIMU OCHOBHO MeTanna Wea K
OEeTanaAmMm U3 | ro TBEPAOCTU
cTanm meTanna OCHOBHOrO
15X1M1oN meTanna<1
CBapHble
coefnHeHuA
noanexart
nepeBapKe nau
nopazokK
KOHTpoOAA
Ha3HavaeTtcA
cneumanmsnpos
aHHOM Hay4HO-
nccnenoBaTense
Kom
opraHusaumen
4. 510°Cwu 400 500 Tnn 1 BUK, 25% MNocne 100 | B KOHTPO/bHYO
KonnekTto |Bbiwe MTIK TbICAY Y, rpynny cneayert
pbl U (Mna), banee BK/ItOYATb
Tpybonpo wan U4, Kaxkapble 50 | cBapHble
BOAbl B Y3K, TB TbiCAY coegnHeHun
npeaenax Yyacos nocne
KoT/a u BNPbICKMBAIOLWM
TYp6uHbI, X
CTaHUMOH napooxnaguren
Hble el fo nepBoro
naponpos rmba
oAbl U3
cTaneit MKn He meHee Bbibop
MapTeHCUT (MW) 3-x 3a coeguHeHnI ana
HOTO KaXKabli KOHTpOAA
Kiacca nepenyck MWKPOMOBPEK,
nnu €HHOCTH
< Ha calT 64
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naponpos ocyliecTenaeTca
ognl- C yyeTom
Ha pesynbTaTos
Kaxkayto HepaspyLuaoLLer
rpynny 0 KOHTpONSA
(81A)
KONINEKTO
poB C
pacyeTHO
"
Temnepar
ypo#n
Bbiwe 530
°C
Bbipeska | OgHa MNocne 1. Boipeske
CBApPHOI |Bblpe3Ka |OOCTUMKEH |MNOANEXKMUT
o Ha KoTen |us cBapHoe
coeguHe | U Ha Ha3Ha4YeHH | coeanHeHne, B
Husa (UB) | naponpos |oro HambonbLuein
oA, pecypca cTeneHu
noaBeprKeHHoe
TENJIOBOM UK
cMnoBom
Harpyske.
Cnepyet
cornacoaTb
MeCTO BbIPE3KM C
opraHusaumen,
KoTopas byaer
NpoBOANTb
nccnegoBaHue
meTanna
2. Mo
pesynbTaTtam
nccnefoBaHms
yCcTaHaB/MBaeTC
A CPOK
nocnenytoLemn
BbIPE3KMU
coeguHeHuna ann
nposeaeHus
nccnenoBaHum
Tun 2 BUK, 100% Kaxkable |1. CsapHble
MIMK 50 TbicAY | coegnHEHUA
(MnAa) yacos. npuBapKu
waun LA, WTYuepos (B
Y3K, TB, KOJINEKTOpPbI M
naponpoBsoabl)
Mkn 20% AnameTpom
(MU) MeHee 100 mm

Ha cauT

(32 mm 1 bonee)
KOHTPONNPYIOT
metoaom BUK B
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obbveme 100% B
AOCTYMHbIX
MecCTax.

Mpwn
HeobxoAuMOoCTH
N TEXHUYECKOM
BO3MOHOCTH
NPUMEHAIT
metoabl MIMK

(MNAa) van LA

2.B
KOHTPOAMPYEMbI
€ CBapHble
coepuHeHus
KO/1/IEKTOPOB
cnepyet
BKJ/1tOYATb
coeguHeHus
WTYUEepHble 1
npuBapKu
[AOHbILLEK.

3. CoeguHeHunA
ANA KOHTponsA
MWKPOMOBPEXA,
€HHOCTH
BblIOMpaAtoT C
yyeTom
pe3ynbTaToB
HepaspyLatower
0 KOHTpOAA,
paboTatowue
npu
Temnepatype
Bbiwe 530 °C

5.
Konnekto
pbI U
Tpybonpo
BOAbI B
npeaenax
KoT/a u
TYpOUHbI,
CTaHUMOH
Hble
naponpos
oAbl.
PasHopog
Hble
CBapHble
coefMHeH
ns
3N1eMeHTO

510°Cwu
Bbille

400

500

Tun 1 mn Tun 2 | BUK,
MK
(MnAa)

wan LA,
V3K, TB

100%

Mkn
(MW)

50%

Kaxgble
50 Tbica4
yacos

N2

Ha cauT

1. Teeppoctb
N3MepAIoT C
obeunx cTopoH
coeiHeHUA,
BK/ItOYan
OCHOBHOWM
METaNN Kaxkaomn
MapKK cTanm

2. CBapHble
coeAnHeHuAa gna
KOHTpoOnA
MUWUKPONOBPEXA,
€HHOCTHU
BblOMpaloT C
y4yeTom
pe3ynbTaToB
HepaspyLatouier
0 KOHTpOAA,
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B U3
cTanemn
nepiMTHOr
omu
MapTeHCUT
Horo
KN1accoB.

Bbipeska
cBapHor
o

coeanHe
HuA (UB)

OaHa
Bblpe3Ka
Ha KoTen

WU Ha
naponpos

oA (Tun 1)

Mocne
HapaboTKK
100 TbICcAY

Yyacos

paboTatowue
npu

Temnepatype
Bbiwe 530 °C

3.
PekomeHayeTtca
cornacoBbiBaTb
MEeCTO BbIpE3KM
co
cneunannsnpos
aHHOM Hay4HO-
nccnenoBaTesnbe
KoM
opraHusaumem

4. MNMpun
OTCYTCTBUMU
TEXHUYECKO
BO3MOXHOCTU
BbIPE3KU U3
pa3HopoAHOro
cBapHOro
coeguHeHusn
06bem KoHTpos
Ha
MMKPOMOBPEXKA,
€HHOCTb
yBennymBaertcs
00 100%

6.
Tpy6onpo
BOAbI U3
ctann 20
(nnmn 15M,
16M)

390°Cwu
Bbllle

Tun 1

Ha cauT

OueHKa
COCTOSAH
us
MeTanna
no
Bbipe3ke
ana
BbIAB/EH
us
rpaduTa
(1B)

OgHo
cBapHoe
coefuHeH
ne

Mocne 150
TbicAY
4yacos,
panee
Kaxkgble
100 Tbicay
yacos

1. Mpw 50%-Hom
KOHTpose
MWKPOCTPYKTYP
bl CBAPHbIX
coeiINHEeHUN
HepaspyLuaoLwm
MW METOaMMU
BbIPE3KY MOXHO
He NpoBOAUTb

2. Mpn
BbISIBIEHUMN
cBoboaHoro
rpaduta 1-ro
6anna KOHTPOJIb
npoBoguTCcA
Kaxable 50
ThiCAY Y

3. OueHKy
COCTOAHMUA
meTanna Ha
Bblpe3ke
Aonyckaerca
3aMeHATb Ha
aHanms
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COCTOAHMA

MeTanna Ha
CKOMax unu
cnuaax npu
YCN0BUMU, YTO
obbem
nccnenoBaHum
bynert He HuXKe 5
CBapPHbIX
CoeIHEHUN C
naponposoaa.

7. AHann3 | OgHo Mocne 200

Konnekto Ha CoeaUHeH | TbicAY

pbl U3 COAEpPX |Me Ha 4acos,

ctanm 20 aHune O4HOM 13 | panee

(nan 15M, rpaduTa | KONNEKTO | Karkable

16M) no CKony | poBs 100 TbicAay

nnu KaXaoro |4acos
penauvke | BMaa
(MW)

128. CpoK npoBefeHns KOHTPOA onpeaenaeTcs 4OCTUKEHNEM YKasaHHbIX B Tabamuax VII.1 - VII.3 HapaboTku
WM KonmyecTBa nyckos. Mpu aTom 06a napameTpa (HapaboTKa U NyCcKK) AEeNCTBYIOT HE3aBUCUMO M CPOK KOHTPOASA
YCTaHaBAMBAETCS NO AOCTUKEHUM BOs1ee paHHEro U3 3TUX ABYX CODbbITUNA.

B cnyyae O6Hapy)+(eHMF| HeaonyCTumbIx AECbEKTOB B MeTanne Wunanm cCBapHbIX COEAUHEHUAX 3S/1EMEHTOB
060py,£l,OBaHVIﬂ npn 3KCNAyaTauMOHHOM KOHTpO/sie pelweHune o HEO6XOAMMOCTM n obbeme AONO/THUTE/NIbHOTO
KOHTpOANA NPUHUMaEeT  OopraHun3auuA, BbINO/NIHAOWaA KOHTPO/1b; npu H806XOFI,VIMOCTM npuBneEKaeTCcA
cneunanmnsnpoBaHHaa Hay4YHO-UCcneanoBaTe/IbCkaa UM SKCNepPTHaA OpraHnU3auuA.

JonyckaeTcs 3aMeHATb KOHTPO/Ib CBapHbIX coeanHeHnit metogom Y3K Ha paguorpadpuyeckmini KOHTPOIb B TOM
e obbeme.

JonyckaeTcs B AOMNOJIHEHWE K METOZaM MOBEPXHOCTHOrO KOHTPoa meTanna MMK (MMNA4) van U npumeHsaTs
TpaB/ieHue.

Mo mepe HakoNNeHUA ONbITHLIX AAHHbIX NO AﬂMTeﬂbHOVI NPOYHOCTN MeTa1a U 3KCI'II'IyaTaLI,MOHHOl71 HaeXHOCTU
3/1EMEHTOB U3 XPOMMUCTbIX cTanem MapPTEHCUTHOIO KNaCCa pernaMeHT KOHTPOIA ANA HUX MOXKET 6bITb YTOYHEH.

VIl. KOHTPOJ1b METANITA NOCNE OTPABOTKN HASHAYEHHOIO PECYPCA
(CPOKA CNYXEBbl)

129. Mpu gOCTUNKEHMM 060PYAOBAHNEM UM FPYNNON 31eMeHTOB 060pyA0BaHMA Ha3HAYEHHOro pecypca (cpoKa
CNy6bl) KOHTPONb METanna B pPamMKax TEXHUYECKOro AMarHOCTUPOBAHWSA, BbINONHAEMOro C LLeNblo NpoaseHus
pecypca (cpoka cnybbl), NPOBOANTCA C MPUBAEYEHNEM CNELLNANN3MPOBAHHON SKCNEPTHOM OpraHM3aumnm, UMetoLLen
JIMUEH3MIO HA MpPaBO 3KCMNepTM3bl MNPOMbIWAEHHON 6e3onacHOCTM 060pya0BaHMA, C  YCTAaHOB/AEHMEM NpPU
NOJIOXKUTENbHbIX Pe3y/ibTaTax TEXHMYECKOro ANArHOCTUPOBAHWUS COOTBETCTBEHHO AOMO/IHUTE/NIbHO Ha3HAYeHHOro
pecypca (Bpema 3KcnayaTauMu B 4acax WAM KOJNMYECTBE LMKAOB HArpysKeHua) B 3aK/NOYEHUN 3SKCNEepTUsbl
NPOMbILWAEHHOW 6€30MacHOCTM, NPOBEAEHHOW MOC/IE OKOHYAHUSA McYeprnaHMA Ha3HAYeHHOro pecypca), a TaKxkKe
AOMNONHUTENbHO Ha3HAaYeHHOro Cpoka 6esonacHoM 3KcnyaTaumu (cay»Kbbl) (Bpems aKkcnayaTauuu B KasfieHAapHbIX
rogax) B 3aKNOYEHUM SKCNEpPTU3bl NPOMbIWIEHHON 6e30NacHOCTM, NPoBeAEHHOW NOCNEe UCTEYEHNA Ha3HAYEeHHOro
CpOKa CyXobl.

O6bem (nNporpamma) TEXHUYECKOro AMAarHOCTMPOBAHWMA MPM MOBTOPHbIX (BTOPUYHOM) MPOANEHUAX pecypca
MOXET OTINYATLCA OT TUMOBOM NPOrPaMMbl TEXHUYECKOTO AMArHOCTUPOBAHMA NPU NePBUYHOM MPOSJAEHUN.
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PelieHus, cBA3aHHble C KOHTposieM MeTanna ob6opyA0BaHMA NPU TEXHUYECKOM AMArHOCTUPOBAHUM, BKAKOYAA
OTK/IOHEHUA OT TUMOBOKM NPOrPaMMbl UM ee KOPPEKTUPOBKY MO NpUUMHE OBHapyKeHUA (paHee UM NpuU TeKyLem
KOHTpOANE) HegonycTUMbIX AedEKTOB, NPUHUMAET NPUBIEYEHHas IKCNEPTHAsA OpraHn3aums.

TunoBble NPOrpaMmmbl KOHTPOA MeTa/la 3N1eMeHTOB 060pya0BaHMA NpPU NPOAJEHUN pecypca NpuUBeAeHbI
HUKe.

Kotabl

130. dnemeHTaMn KOTNa, ANA KOTOPbIX YCTaHAB/MBAETCA Ha3HAaYEeHHbIM pecypc, ABNAIOTCA:
nepenyckHble TpybonpoBoabl ¢ TemnepaTypo skcnayataumm 450 °C v Bbile;
KOJIJIEKTOPbI NaponeperpesaTtenei c TemnepaTtypon akcnayataumm 450 °C u Bbiwe;

iTble getanu c TemnepaTypomn akcnayaTaumm 450 °C n Boiwe;

KpenexHble aetanm M42 n 6onee c TemnepaTypoi akcnayataumm 450 °C u Bbiwe;
6apabaHbl.

K pecypcHbIM 3/1eMeHTaM OTHOCATCA TaKMe MOBEPXHOCTU HarpeBa (3KpaHHble M MaponeperpesaTesibHble),
paboTatowme npu Temnepatype 450 °C u Bbiwe. NS HUX pecypc yCTaHaBNMBAETCA UHAMBUAYANbHO NO pesyabTaTam
nposegeHHoro obcnenosaHua (TA) M OLEHKN GaKTUYECKOro COCTOAHUA MeTanNa, TO eCTb N0 KOHKPETHOMY KOT/Y C
y4YeTom ero ocobeHHOCTeM, yC0BMIA IKCNyaTaLMm U AUHAMUKN NOBPEXKAIEMOCTH.

131. Pecypc Tpyb6 noBepxHOCTEN HarpesBa yCTaHaB/IMBAETCA MO pe3y/bTaTamM NepBMYHOro AMAarHOCTMPOBaHMUA
nocne HapabotkM 50 TbicAY YacoB, BKAHOYAIOLWETO MCCNEA0BAHUA COCTOAHUA MEeTanna, U MNpu MnocneayroLmx
OMarHoCTUPOBAHMUAX PECYpPC MOXKET YTOUYHATHLCA.

TexHunyeckoe AMarHoCTMpPOBaHWE 3KPaHOB WM MaporneperpeBaTtesieit (MpAMbIX y4acTKoB M rMboB Tpyb) KoTios
BKJIIOYAET C/ieAyioLme onepauun:

a) HapysKHblh ocMoTp Tpy6 B KOTANE - BbIMOAHAETCA B MOJHOM 06beme BO BCEX AOCTYMHbIX MECTax.

6) MarHuTHbI KOHTPONbL [ANA BblABAEHUA TENJOBOW HEPABHOMEPHOCTM TPyb 3KPAHOB U 3MEEBUKOB
naponeperpesateneit (MKTH) w©3 cranelt nepauTHOrO Knacca W MarHuTHas  ¢epputometpua (M)
naponeperpesaTesiei U3 ayCTeEHUTHbIX CTasen - BbINOAHAETCA $aKy/IbTaTUBHO B MNOJIHOM 06beme B AOCTYMHbIX MeCTax.

B) YAbTpassyKoByto TonwmnHomeTpuio (Y3T) - He meHee 30 Tpyb Ha KOHKPETHYIO NOBEPXHOCTb Harpesa. Bbibop
Tpy6 ana nposegeHus Y3T ocywecTBAAIOT C y4ETOM Pe3y/bTaTOB OCMOTPA M MarHUTHOTO KOHTPO/IA: C MaKCMMa/IlbHbIM
WM3HOCOM M (M/IN) C MaKCUMMaibHOM TeMNepaTypoi CTEHKM.

r) Boipesky 06pa3uoB gas uccnenoBaHui.

MecTa Bblpe30oK 06pa3uoB BbIGUPAOT Ha OCHOBAHWM PE3y/IbTaTOB HAPYKHOMO OCMOTPA, MAarHUTHOTO KOHTPOASA
N U3MEPEHUI TONLWMHbI CTEHKMU TPy6. Bbipesky cneayeT BbIMONHATE M3 TPyb, Mmetowmx Hanbonbluyto HapaboTky,
MaKCMMasibHble M MMHMMANbHblE 3HAYEHUA MArHUTHOrO MNapameTpa WAW cofepraHua deppuTHOM ¢asbl U
Haxo4AWMXCA B 30HAX C PA3/IMYHBIM TEMJIOBOCMPUATUEM, A TaKKe MUMEKLWMX HAMMEHbLUME 3HAYEHUA TOJILLMHbI
CTeHKU. M3 KaxKaol 30HbI Bblpe3atoT A0 AByX 06pa3uoB AnMHOM He meHee 150 mm. Ecim nnaHupyeTca nposeaeHne
MEXaHMYECKMX UM KAPOMPOYHbIX UCMbITAHWUIA MeTaia Ha Bblpe3Kke, TO AJIMHA Bbipe3aeMbix 06pasLLOB (OTpe3KoB)
TPY6 A0/XKHA cocTaBnATb He meHee 350 mm. Ha o4HY NOBepXHOCTbL Harpesa BbipesatoT oT 5 fo 10 o6pasuos.

4) UccnepoBaHna meTanna Bbipe3ok:

BM3Ya/IbHbIil KOHTPO/Ib U U3MEPEHWE HAPYKHOrO M BHYTPEHHEro gMameTpa TPyd U TOAWMHbI UX CTEHKM C
$pPOHTOBOM M TbISIOBOW CTOPOH;

n3ydyeHune CTpoeHunAa OKCMLI,HOI)'I NNAEHKHN,

N Ha canT 69


https://tk-expert.ru/

ncenenoBaHnAa COCTOAHUA MUKPOCTPYKTYPbI M NOBPEXAEHHOCTU MeTalNa;

onpeaeneHne sKBMBaIBHTHON TeMMepaTypbl 3KCNayaTaumMm no GpakTMYECKOMY COCTOAHMIO METaN1a U OKCUAHOM

NAEHKW;

onpeaeneHne XKaponpoyHbiX

cBoMcTB  (AunTenbHoM

onpeaensemoi opraHusaumein, NpousBoaALLElN KOHTPOb.

NPOYHOCTH)

meTanna - npu

HeobxoAnMoCTH,

132. Hepaspywalowmin 1 paspyLllaloWwmii KOHTPOb MeTasnna naponepenyckHblx TPybonpoBoaoB KOT/IOB U
TYPOUH Cc TemnepaTypoit akcnayaTaummn 450 °C 1 Bbllwe Npu NPOAJIEHUMN CPOKa UX CNYXKObl CBEPX HasHaYeHHOro (Mau
AONOIHUTE/IbHO Ha3HAYEHHOT0) PeCYPCa BbINOHAETCA B COOTBETCTBUM € TPeboBaHMAMM No TL, MeTanna CTaHUMOHHbIX
naponpoBOAOB NPM NPOANIEHUN UX pecypca - NYHKTbl 137 - 144 OHN.

133. Metoapl u
naponeperpesaTe/ibHOro TpaKkTa KoTaa, paboTatowmx npu Temnepatype 450 °C v Bbiwe, npuBeneHbl B Tabamuax Vi1

- VIIIL.3.

obbembl

KOHTpOASA  npwu

a) Konnektopbl naponeperpesatene.

TeEXHNYECKOM

AMNarHoCTMPOBaHUMU

ctanen - 10%
Ons anemMeHTOB M3 MapTEHCUTHbIX
ctanei - 20%

PacueTHble MeTtog, O6bem KoHTponA MpumeyaHne
napameTpbl KOHTpoOAA
cpenbl
1 2 3 4
Hesasncumo |BUK KpOMmKK BHYTpeHHeN NnoBepxHOCTH | KoHTponmpyeTca OAVH
oT pagnanbHbIX OTBEPCTUIA B | KOIIEKTOP OT KaXAaoro BuAa,
TemnepaTypbl KO/IMYecTBe He MeHee 3 WTYK BblpaboTaBWNIM  Ha3HAYEHHbIN
(mOMONHUTENbHO HA3HAYEHHbIN)
pecypc
no510°C BUIK, Y3K OcHOBHble  CTbIKOBble  cBapHble | Mpwn OobHapyKeHnu
coegmHeHua (tun 1) - 20%, HO He | HeAoMNYCTUMbIX aedpektos
MeHee  OAHOrO  Ha  rpynny|ob6bem KOHTPOAA yBENYMBAETCA
KO/IJIEKTOPOB AaHHOro BMAA BABOE; npu NOBTOPHOM
O6GHapYXeHUN  HemoMnyCTUMbIX
Bbiwe 510 °C | BUK, Y3K, | OcCHOBHble  CTbIKOBble CBapHble AebEeKTOB - 06bEM KOHTPO/IA
MMNK (MNA) | coegmHenus (tun 1) - 50% yBenuumsaetca Ao 100%
wav U4
no510°C BUIK, Y3K, | CBapHble coeguHeHna npusapku | MNpu obHapyKeHnu
MMK (MNA) | aoHbiweK 7] WTyLepHble | HeJoNYCTUMbIX aedpekTos
wan U4 CoefMHEeHMA  naponepenyckHbIX | 06beM KOHTPOA YBENYMBAETCA
Tpy6 C HapyXHbIM AnameTpom = |40 100%
100 mm (Tvn 2) - 50%
Bbiwe 510 °C | BUIK, Y3K, | CBapHble coeguHeHnA npuBapKu
MNK (MNA) | goHbiwekK n WTyUepHble
wan U4 coefUHEeHMA  naponepenyckHbIX
TPYy6 C HapyXHbIM JMaMETPOM =
100 mm (Tvn 2) - 100%
Min (MW) Ons asnemeHTOB W3 NepAUTHbIX | He meHee OAHOro CBapHOro

coeguHeHus npuBapKu
OOHbIWEK WU He meHee 04HOro
WTyuepHoro CBapHoOro

Ha cauT
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COeAMHEeHUA Ha KOJIIeKTopax U3
Nep/IUTHbIX CTaselh U He meHee
OBYX  WTyUEpHbIX  CBApHbIX
COeaMHEeHUM ANA MapTEHCUTHbIX
cTanemn C TemnepaTypon
aKkcnayaTaumm Bbiwe 530 °C

Hesasucumo |Y3T, TB Tpn KOHTPOJIbHbIX ceyeHuAa no | KoHTpoaupytoTcA ABa
ot ONVHE KONNEKTOpa, B KaXAOM | KONNeKTopa OT Kaxaoro BuAa,
TemnepaTypbl CeYEeHMM NO 4 KOHTPOJIbHBIX TOYKM | BbIPabOTaBLUMX  HA3HAYEHHbIN
(mONONHMTENbHO HAa3HAYEHHbIN)

pecypc
Bbiwe 510 °C | BUK OcHoBHOM MmeTann: HapyxHas | KoHTpoaupytotca ABa
NOBEPXHOCTb B 30He | KONNeKTopa OT KaXaoro BuAa,
MEXKLUTYLLEPHOTO  MPOCTPAHCTBA | BbIPabOTaBLWIMX  HA3HAYEHHbIN
naponeperpeBaTesbHbIX Tpyb | (4ONONHUTENBHO HAa3HAYEeHHbIN)

100% - B 4OCTYNHbIX MecTax

pecypc.
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6) BbIxoAHble KOINEKTOPbI ropAYero Nnpomneperpesa.

PacuyeTHble MeTog, O6bem KoHTpons MpumeyaHne
napametpbl KOHTpoOnA
cpeabl
1 2 3 4
Hesasucumo |BUK,  MIIK| HapyxHaa NOBEPXHOCTb B | KoHTpoaupytoTca BCe
oT (MNA) wAn | LeHTpanbHOMW YacTM MO  AJIMHE | KOANEKTOPbl AaHHOIO BUAA
Temnepatypbl | LU 30Hbl MeXLWTYyLepHOoro
NpOCTpaHCTBa Ha yyacTke
NPOTAXEHHOCTbIO He meHee 1000
MM
Bbiwe 510 °C | Mkn (MMW) 1 KOHTPO/IbHBLIM  y4yacToK B | KoHTponupytoTcs BCe
OOCTYNHOM MecCTe | KONNIeKTOPbI AaHHOMo BUAA
MEXLLUTYLLePHOro NPOCTPAHCTBA
[0 510 °C BUK, Y3K OcHOBHble  CTbIKOBble CBapHble
coeanHenus (tmn 1) - 20%, Ho He
MeHee ABYX Ha rpynny
KO/IIeKTOpOoB
Bbiwe 510 °C | BUK, Y3K, | OCHOBHble CTbIKOBble CBapHble
MMOK (MNA) | coeanHenus (tun 1) - 50%
wan U4
[0 510 °C BUK, Y3K, | CBapHble coeamHeHuAa npueapku | LLUTyuepHble  coegumHeHna ¢
MMNK (MNA) | AoHblwekK 7 WTyUuepHble | HAPYXHbIM gMAaMeTPOM MeHee
wnn U4 coeauHeHunA c Hapy»XHbim | 100 MM, KOHTPO/INPYIOT
ANamMeTpom > 100 mm (Tun | MeToa0M BUK B 06beme 100% B
2)-50% OOCTYMHbIX MeCTax. Mpun
NoA03PEHUM HA TPELLMHbI U NpuU
Bbiwe 510 °C | BUK, Y3K, | CBapHble coegMHEeHUAa MNPUBAPKU | HaAnumMm TexXHMUYeCcKomn
MMK  (MNA) | aoHbiwek " WTYLEPHbIE | BOSMOMHOCTU  UCMO/B3YIOT B
wan U4 coeanHeHunsA c HAPYXHbIM | fOCTYMHbIX MecTax meTog MIK
aametpom = 100 mm  (tun|(MNA) van LA,
2) - 100%
Mkn (MW) Ona snemeHTOB M3 nNepAnTHbIX |He meHee o0aHOro cBapHoOro
cranei - 10% coeguHeHunA npuBapKu
OnAa sanemMeHTOB 13 MAapPTEHCUTHbIX | AOHbILIEK U HEe MeHee OAHOro
ctaneii - 20% WITYyLepHOro CBapHoOro
COeiMHEeHMA Ha KONNEeKTop ANA
Nep/UTHLIX CTanel U He meHee
OBYX  WTYUEpHbIX  CBapHbIX
CoeaMHEHUI AN MAPTEHCUTHbIX
cTanem
Hesasucumo | Y3T, TB Tpu KOHTPOJSIbHbIX CeyeHuAa Ha | KoHTpoampytoTca BCe
ot O/IMHEe KONNEeKTopa, B KaX[OM | KONNEKTOopbl AaHHOro BUAa
TemnepaTypbl CeYEHUN MO 4 KOHTPObHbIX TOUYKHU

Ha cauT
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8) BnpbICKMBatOLWME NAPOOXNAAUTENN: WITATHbIE MEXAY NOBEPXHOCTAMM Harpesa M MyCKOBble Ha OCTPOM nape
W ropayem npomneperpese.

PacyeTHble MeTog, O6bem KOHTpONA MpumeyaHune
napameTpbl KOHTpoAA
cpeabl
1 2 3 4
450 °C u Bbiwe | BUK, Y3K Hapy)kHaa nosepxHocTb B 30He |l. KoHTponb metogom Y3K
pacnonoxeHusn WTyyepa | npoBogMTtca A obHapyKeHus
BOAONOAAIOLWENO0 YCTPOMUCTBA - | AedeKTos Ha BHYTPEHHEN
KOHTPOJIbHbIN Y4aCTOK LUMPUHOM | NOBEPXHOCTUN Kopnyca.
PaBHOM HapyXHOMY AMameTpy
kopnyca M AnuHoit 100 mm oT 2. KoHTponto nopnexar Bce
CTEHKM WTyLepa napooxnaguTeny gaHHoro Buaa
no510°C BUK, Y3K OcHOBHble  CTblKOBble cBapHbie | [pwn o6HapyKeHUu
coeanHeHus (tnn 1) - 20% HeaoNyCcTUMbIX fedeKkToB 06bem
KOHTPO/A YBENNYNBAETCA BABOE;
Bbiwe 510 °C | BUK, Y3K, | OCHOBHble  CTbIKOBble CBapHble npyU MOBTOPHOM OBHapPYsKeHUM
MMNK (MNA4) | coegmHenna (tun 1) - 50% HEONYCTUMbIX  AedeKToB -
wam U4 06bem KOHTPONA yBeMuMBaeTca
00 100%
450 °Cn Bblwe | Y3T Tpu KOHTPOAbHbIX cevyeHUAa Ha |KoHTponto nognexar BCe
OJ/IMHE KONNEKTopa, B KaX4OM | Kamepbl AaHHOro BMAA
CeYEeHUUN No 4 KOHTPOJIbHbIE TOYKMU
450 °C u Bblwe | BUK, Y3K, | Kamepbl  nyckoBbix  BMpbICKOB; | 1. KoHTpoato nognexar Bce
MMNK (MN4) | HapykHaa MNOBEPXHOCTb BAOJb | KAMepbl 4aHHOIo BMAA.
wan U4, ¥Y3T |HUKHel ob6pasyolei, WKMPUHOM

PaBHOM HapyXHOMY guameTpy
Kopnyca Ha anauHe 500 mm ot
MecTa BMpbICKA WM 33 3aWMTHOMU
pybalwkoi Ha gnvHe 100 mm

2. KoHtponb metogom VY3K
nposoamMTCcA ANA 0b6HapyrKeHus
nedektos Ha BHYTPEHHEWN
MOBEPXHOCTN Kopnyca

Tabnnua VIII.3

134. MeTtoabl U 06bemMbl KOHTpoAsA AnTbix Aetanein DN100 n 6onee naponeperpeBaTenbHOro TpakTa KoTAa,
paboTatowmx npu Temnepatype 450 °C 1 Bbllwe, NpuBegeHsbl B Tabanuax VIIL4, VIILS.

Ha cauT

73


https://tk-expert.ru/

a) Kopnycbl apmaTypbl, TPOMHWUKK, Nepexosbl.

HanmeHoBaHue | MeTog KOHTpOAA O6bem KoHTponsA MpumeyaHune
anemeHTa
1 2 3 4
Kopnycbl BUK, MMK (MNA) | PagnycHble nepexoabl | Kopnycbl apmatypsl ¢ DN >
apmarTypbl, wan U4, Hapy»KHbIX MoOBepxXHOCTEN -|250 KOHTPO/AMPOBaATb TaKXe
TPOMHUKM, 100% petanein. CO CTOPOHbl BHYTPEHHEWN
nepexogbl PemoHTHbIe 3aBapku - 100% | NOBEPXHOCTU - B AOCTYMHbIX
mecTax
MeTtannorpapuye |OgHa npoba oT oaHow | BoinonHaeTcs npu
CKMMA aHaNM3 Ha |AeTa/M € MaAKCMMaslbHOM | HE0BX0AMMOCTH no
oTobpaHHOM Temnepatypoi > 510 °C peleHunto
npobe (MW) cneumanmu3mMpoBaHHOM
3KCMepTHOM OpraHM3aLmum
Kopnycobl ¥Y3T, TB 100% petaneit. KoHTponb |Y3T apmatypbl ABnAeTcA
apmaTypbl NPOBOAAT B YeTblpex TOYKax | 0bA3aTeNIbHOM TO/MbKO Ha
PaBHOMEPHO MO OKPYXKHOCTU | NaTpybKax; HUMKHEN uvacTu
KaXkgoro natpybka M B|Kopnyca - GakyNbTaTUBHO
yeTbipex TOYKaXx,
paBHOMEpPHO
pacnpeneneHHbIxX no
NMOBEPXHOCTU HWMKHEN 4YacTu
Kopnyca
TPONHUKM Yy3T, TB 100% petanei. KoHTponb
NPOBOAAT B 4YeTblpex TOYKax
PaBHOMEPHO MO OKPYKHOCTU
WTYUepa, B YeTblpex TOYKax
KONNEKTOPA B OKPECTHOCTU
NIHUK COMNpPAXKeHUA  co
WTyLuepom no pasHble
CTOPOHBI oT Hero B
NPOAONABLHOM WM MONEepPe’yHOM
HanpaBNeHUAX WU B TOYKE
KONNEKTOPa,
pacnofoXeHHOM npoTmBs
LeHTpaNbHOM OCK WTyLepa
Mepexoabl Y3T,TB 100% petanet. KoHTposb

NPoOBOAAT B [ABYX CeYeHMAX
B6/IM3N nepexodHblx 30H. B
KaXKAOM CeYeHUU - YeTbipe

KOHTPO/IbHbIE TOYKM,
PaBHOMEPHO
pacnpeseneHHble no
OKPYKHOCTH

< Ha calT
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6) InTbie KoneHa.

PacuyeTHble MeTtog, O6bem KoHTponA MpumeyaHune
napameTpbl KOHTpONA
cpeapl
1 2 3 4
no 510 °C BMK, MIMK|Mo Bcelt NOBEpPXHOCTU FHYTOM 4acTw,
(MNA) wnu|BKAOYAA  HAPYXHbIKM, BHYTPEHHWUI
ua 06BoAbl U HelTpanbHble 30HbI - 50%
aetanen
PemoHTHbIe 3aBapku - 100%
Y3T,TB 50% petanen
KOHTpO/Mb  BbIMNOAHAT B Tpex
CeYEHUAX: LEHTPaNbHOM M ABYX MO
pasHble CTOPOHbI OT Hero. B Kaxkaom
KOHTPO/IbHOM CEYEHUN W3MEepPeHUs
NPOBOAAT B YeTblpex TOYKax: Mo
Hapy»XKHOMY, BHyTpeHHemy o6Bogam 1
B HEMTPa/IbHbIX 30HAX
Bbiwe 510 °C  |BUK, MIK|Mo Bcelr NOBEPXHOCTU FHYTOW 4acTu, | PEMOHTHble  3aBapKM  He
(MNA) wnu|BKAOMAA  HaPYXHbIKM, BHYTPEHHWI | 4OMYCKAOTCS
ua 06BOAbI M HEeNTpPanbHble 30HbI - 100%
aetanemn
Y3T, TB 100% petanei
KOHTpO/Nb  BbIMNOAHAT B Tpex
CeYEHMUAX: LEHTPaNbHOM M ABYX MO
pasHble CTOPOHbI OT Hero. B Kaxkaom
KOHTPO/IbHOM CEYEHUN W3MEepPeHUs
NPOBOAAT B YeTblpex TOYKax: Mo
Hapy»XKHOMY, BHyTpeHHemy 06Bogam 1
B HEMTPa/bHbIX 30HAX
MeTtannorpa |OgHa npoba Ha naponpoBog ¢ |Cnocobbl (TexHonorus)
duryeckni MaKCMMaIbHOM pabouyeli | oT6opa Npobbl He A0/IKHbI
aHa/n3  Ha | TemnepaTypou npMBOANTL K
oTobpaHHOM HeaonyCTUMOMY
MUKponpobe ocnabnenHuto CTEHKMU.
(MIW) JonycKkaeTca oTbupaTb
npoby M3  BHYTpPEHHero
0bBOAa KoJieHa
< Ha calT
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135. MeToabl M 06bEMbI KOHTPO/IA KPEneXKHblX AeTaneir apmaTypbl U APYrMX PasbeMHbIX COeANHEHWH,
3KcnayaTMpytowmxca npu temnepatype 450 °C v Bbiwe, npuseaeHsbl B Tabauue VIIIL6.

HanmeHoBaHne | MeToa KOHTpOAA O6bem KOHTpoNA MpnmeyaHune
afleMeHTa
1 2 3 4
Wnunekn M42 n|BUK, MMK (MMNA) | PesbboBas noBepxHocTb - B|1. PeweHne o0 KoHTpone
6osbluero wnn U4, nan BTK, | 4ocTynHbIX mecTax wnmunek M36 wn  meHee
pasmepa ana | Y3K NpUHUMaEeT TEXHUYECKNI
apmartypbl 7 pykosogutens TIC.
dnaHueBbIX
COeAMHEHMIA 2. KoHTponb meTogamu MIK
(MnAa) wav U4, wam BTK
npoBoanTCcA PakynbTaTUBHO
No peLleHNd TeXHUYECKOro
pykosogmutena T2C
TB TopueBasa nosepxHocTb co | Kputepuun TBEPAOCTU B
CTOPOHbI raiku - 100% COOTBETCTBUM o
TpeboBaHUAMM K UCXOAHOMY
COCTOAHWUIO
Faikm M42 n|BUK PesbboBan U1  TopueBasa |Kputepum  TBEpAOCTU B
6osbluero nosepxHocTn - 100% COOTBETCTBMMU c
pasmepa TpeboBaHUAMMN K UCXOAHOMY
B TopueBasa NOBEPXHOCTb - | cocTosHUIO
50%

Tabnnua VIII.6

136. KoHTpoNb meTanna npu TexHU4eckom auarHoctupoBaHuu (T[) 6apabaHoB KOT/NOB Noc/ie BblpaboTKM
Ha3HAYeHHOro pecypca [AOOJ/IKEH BbIMOJHATLCA MO MNPOrpaMmme,
MHOMBUAYANbHOM NPOrpamme, COCTaB/IEHHOM Ha ee OcHoBe. MHAMBMAYaNbHYIO MPOTrPaMmMy KOHTPOAA MeTanna
6apabaHoB npwu nposeseHun T[, paspabaTtbiBaeT WAM  COrNACOBbLIBAET CMNELMANU3MPOBAHHAA 3KCMepTHas

opraHusaums.

Ha cauT

npueegeHHon B Tabauue VIIL7, nnbo no
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Tabnuua VIIIL.7

O6beKT KOHTPOS MeTop, 30Ha KOoHTpOAA O6bem KOHTpoAA MpnmevaHue
KOHTpOAA
1 2 3 4 5
Obeyvaiiku 1. BUK 1. ObmypoBKa n|100% 1. MposepseTca LenoCTHOCTb
Tennosasa nsonauuna 0bMYypOBKM M TennoBoi
nM3onauun.
2. HapyxHasa | 100% 2. Tpn  HanAnuum cblpbIX
NnoBepXHOCTb obeyaek B nAaTeH Ha obmypoBke
mecTax BO3MOHOIO cnepyer CHATb ee B 3TUX
nonagaHuva BOAbl  Ha mecTax ans OCMOTpa
M30naUMI0 HapyXHOW NOBEPXHOCTU
obeyaeK
3. BHyTpeHHAA | 100%
NOBEPXHOCTb
4. OBanbHOCTb B ogHOM ceyeHuM Ha |I3mepeHMAa OBANbHOCTU U
Kaxkgol obeuaitke B|nporuba nposBoasTcA
ropM3oHTaZIbHOM U | GaKy/IbTaTUBHO;  ABJAKOTCA
BEPTUKA/IbHOM obsazaTeNnbHbIMMU npu
HanpaBAeHUAX C | BbIAB/IEHUN MOAO03PEHUIN Ha
(n3mepenuns) [,0MNYyCTUMbIMM OTK/IOHEHMA  OT  MPOEKTa
oTKNoHeHnamu 30° reoMeTpUYecKmx
napameTpoB Kopnyca no
5. Mporn6 Mo BCeMn AJVIHE | pesynbTaTam OCMOTPA
LUNUHAPUYECKOM
yacth obevyaek B
CeYeHUAX, OTCTOALLUMX
Apyr OoT Aapyra He
6osee 1000 mm
2. MMK | 1. 30Hbl Ha BHyTpeHHen | O6bem KOHTpOAA
(MNA) wnn|nosepxHocT obedyaek B |Ha3Ha4vaeTcs no
U cnyyae, ecam  mmeetca | pesynbtatam BUK

NoAO3pPEHUE Ha Hanuumne
TPeLWMH

2. MpoaonbHble "
nonepeyHbie MOCTUKM Ha
BHYTPEHHEWN
nosepxHocTM  obeyaek
mexKay OTBEPCTUAMM
BOAAHOro o6bema

Mo 30% npofonbHLIX,
KOCbIX U MOMepeYHbIX
MOCTMKOB KaxKa0M
rpynnbi oTBEPCTUI
OAHOMMEHHOIO
Ha3HayeHusA

1. KoHTpoAb NpoBOAMTCA Ha
MOCTHMKaX, Xy4LWmnX no
pe3ynbTatam BUK.

2. Mpun 06HapyXKeHUm
TpewuH obbem KOHTPOAA
ysennuusaetca ao 100%

3. MpoponbHble "
nonepeyHbie MOCTUKM Ha
BHYTPEHHEWN
nosepxHoctM  obeyaek
mexXay OTBEPCTUAMM
naposoro obbema

Mo 20% npoaonbHbIX
" nonepeyHbIx
MOCTUKOB KaXKaoM
rpynnbi oTBEpPCTUI
OAHOMMEHHOTO
Ha3HayeHus

1. KoHTpoab nposogutca Ha
MOCTUKaAX, Xy4LWwunx no
pe3ynbTatam BUK.

2. Mpwu 0o6HapyKeHUu
TPEWUH o0b6bem KOHTPOAA
ysennumusaetca go 100%

4. PeMOHTHble 3aBapKu B

100%

3aBapKu

AyCTeHUTHble

Ha cauT
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Kopnycax obeyaek:
HanaBAEHHbIN meTann ¢
OKOJIOLLOBHOM 30HOM

WwupuHoi 20 - 30 mm

KOHTPOAMPYIOTCA  METoA0M
TpaBNE€HUA WUAM  LBETHOW
aedekrockonuum (L)

5. Mecra npusapku|100% Mpwn OTCYTCTBUU
MOHTAXKHbIX CKOB BO3MOXHOCTU BW3YaNbHOTO
BblABJIEHUA 3TUX MecT -
KOHTPO/IMPOBATb nonocy
meTanna wupmHon 200 mm B
KaXZy0 CTOPOHY OT rPaHULLbI
KOJIbLLEBOrO LWBA B BOAAHOM
obbeme bapabaHa
3.Y3K KoHTponb MmeTanna Ha|Bo BCex 30Hax | Mpwn 0obHapyKeHnn
paccnoeHue 3aunctkn nog  MIK | paccnoeHns meTanna
(MnAa) van UA BbIIBUTb €ro rpaHuubl W
onpeaennTb pasmepbl
4.Y3T KOHTponbHble TO4YkM B|B Tpex Toukax B|1. B Kakgom ceyeHumn TOYUKU
CceYeHunsx, OTCTOALLMX | KAXKOAOM CEYHEHUU 3amepa pacnonaratb nog
Apyr oT apyra He 6onee yrnom 120°; oaHa U3 To4Yek
1000 Mmm Ha BHYTpPeHHeW OONKHA NexKaTb Ha HUMKHEWN
nnm HapY*KHOM obpasytoLuen.
NnoBepXHOCTM obeyaek
2. B mecTtax BblbOpOK M
KOPPO3MOHHbIX  AedeKTos
nposoauTcA
OOMNONHUTENbHbIA KOHTPO/b
TOJILLMHbI CTEHKM.
3. Mpun 0obHapyXeHun
paccnoeHuns meTanna
nposoauTcA KOHTPO/Ib
metogom Y3K
5.TB 1. B BogAaHom obbeme |[lo ogHoM - pABe|KoHTpo/aMpyemble MOCTUKMU
KOHTPOJ/IbHble NAOWAAKK | naowaakm Ha 10% | 4o/KHbI ObITb PaBHOMEPHO
Ha BHYTPEHHEN | MOCTUKOB pa3HeceHbl MO BOAAHOMY
noBepxHOCTM obeyaek Ha obbemy obevaek
MOCTMKax mexKay
OTBEPCTUAMM
BO/ZLOOMYCKHbIX TPY6
2. B napoBom ob6beme |Mo Tpu niowagku Ha | KoHTponbHble nJoWwaaKm
KOHTPOJIbHbIE MJIOLWAAKM | Kaxkaol obeyalike OO/IKHbl OblITb PaBHOMEPHO
Ha BHYTPEHHEM pa3HeceHbl MO MapoBOMY
NnoBepXHOCTM obeyaek obbemy
6. B NccnepoBanna metanna |B cnyyae | PeweHne o HeEOBXOAMMOCTH
BblpE3KM (npwn | HeoBXxOAMMOCTH BblpE3KM n obbeme
HeobxoaMmocTH) Bblpe3Ka nccnenoBaHusA meTanna
npounssoauTcA Ha | NpPMHMMaeTcA B Cay4ae
OfHOM N3 obevaek Heyn,0BNeTBOPUTENbHbIX
pe3ynbTaTos
HepaspyLUAKLLErO KOHTPOA
AHnwa 1. BMK 1. O6mypoBKa n|100% MNpoBepAaoTcA  LENOCTHOCTb
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Tennosasa n3onaumsa 0bMYypOBKM UM TenjaoBoM
nsonaumn. MNpu  Hannuuum
2. HapyxHana | 100% CbIpbIX AATEH Ha 06MypOBKe
MOBEPXHOCTL  AHKWLL B cnefyer CHATb ee B 3TUX
mecTax BO3MOXHOIO MecTax ans ocmoTpa
nonapaxnAa  BOAbI  Ha HapYKHOW NOBEPXHOCTH
N30NAUMI0 [HNLY
3. BHyTpeHHAA | 100%
NOBEPXHOCTb  AHuW, C
30HOW  nepexoga  oOT
UUANHOPUYECKON YacTu K
KYMNO/IbHOM
2. MMK|1l. 30Hbl Ha HapyxKHOW |O6beM KOHTpOnA
(MNA) wnn| noBepxHOCTU AHULL, €CNM | Ha3HaYaeTcs no
U MMmeeTcAa NoAo3peHne Ha | pesysibTaTam BUK
Hannune TpeLmH (npwm
Heobxo4MmoCTH)
2. BHyTpeHHAA | 25% KoHTponb npoBogutca Ha
NOBEPXHOCTb  AHMULW, C y4yacTke BHYTPEHHEMN
30HOM  nepexoga  oOT NOBEPXHOCTY, He
LUNMHOPUYECKOM HYacTU K NpoBepeHHON paHee
KYMO/IbHOM
3. 30Hbl BHyTpeHHel |Obbem KOHTpoAaA |Mpu BbiABAEHMN pedeKToB
NOBEPXHOCTU AHUL, €C/IN | Ha3HaYaeTcA no | no gaHHoim BUK
MmeeTcA nogo3peHue Ha | pesynbtatam BUK
Hannume TpeLLmH
4. Ha HapyxHoi 1 |100% Mpn HEBO3MOHOCTHU
BHYTPEHHEWN BbIAB/IEHMA MECT MNpPUBaAPKK
NOBEPXHOCTU OHWLL, MOHTaXHbIX CKOb
MecTa MpUBapKK onop u KOHTPOJINPOBaTb nosaocy
mecTa NpUBapKun meTanna wupuHoit 200 mm
MOHTAXKHbIX CKOB OT rpaHuLbl KONIbLEBOTO LLIBA
B BOAAHOM 0b6beme BHyTpwu
b6apabaHa
5. PemoHTHbIe 3aBapku B |100% AyCTeHUTHble 3aBapKu
Kopnycax OHWLL, - KOHTPO/INPYIOTCA  MEeTOA0M
HannaBAEHHbIA MeTann c TpaBnAeHWss WAN  LBETHOM
OKOJIOLOBHOM 30HOM aedekrockonuu (LA)
wupuHoi 20 - 30 mm
3.Y3K KoHTponb meTanna Ha|Bo BCex 30Hax | Mpun 06HapyXeHUn
paccnoeHue 3aumnctkm nog MIK | paccnoenun meTtanna
(MnAg) van LA BbIABUTb €ro rpaHuubl u
onpeaennTb pasmepbl
4. V3T KoHTponbHble naowaakm |Ha 4 -5 naowaakax B | 1. B Kakaom ceyeHun TOUKU
Ha Hapy*KHOWM WK | KaXKA0M CevyeHUn 3amepa  JOJIKHbI 6bITb
BHYTPEHHEWN paBHOMEpPHO pa3HeceHbl OT
NOBEPXHOCTM B  ABYX unanHapudeckoro bopta Ao
ceyeHusnax, J1a30BOro OTBEpPCTUSA.
PacrnonoXeHHbIX noa, 2. Mpun 06HapykeHUm
yrnom 90° paccnoeHus meTanna
Ha canT 79
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nposoanTcA
metogom Y3K

KOHTPO/1b

5.TB KoHTponbHble naowaakm |Ha 4 -5 naowagkax B |B Kaxaom Ce4YeHUM TOYKMU
BHYTPEHHEN KaXKA0M CeYEeHUN 3amepa [OJIKHbI ObITb
NOBEPXHOCTM B  ABYX PaBHOMEpPHO pas3HeceHbl OT
ceyeHusx, uManHApuYeckoro bopta Ao
PacnoNoXKeHHbIX nop, 1a30BOro OTBEPCTMA
yrnom 90°
Nasosble otBepcTna | BUK,  MIIK | MoBepxHOCcTb nasos Ha |100%
(MNA) wnn|paccrosHnn 100 mm ot
ua KPOMOK 1 MPUMbIKaoLLLaA
YNAOTHUTENbHAA
NOBEPXHOCTb 3aTBOPOB
OcHoOBHble 1. BMK 1. MeTann ceapHoro wea|B  mectax  cHATMA
NpPoOAObHbIE n C OKOJIOWOBHOW 30HOWM | U30NALUN
nonepeyHble 60 - 80 MM Ha CTOPOHY C
CBapHbI€ LWBbI HapPYXHOW MOBEPXHOCTH
b6apabaHa
2. C BHyTpeHHel | 100%
nosepxHoctn 6HapabaHa
MeTana CBAapHOro LWBa C
OKON0LIOBHOW 30HOW
60 - 80 MM Ha CTOPOHY
3. PemoHTHble 3aBapku: |100%
HanaBAEHHbIN MeTann ¢
OKOJIOLWOBHOM 30HOM 30
MM Ha CTOPOHY
2. MMK | 1. MeTann ceapHoro wea | 30% ot obuwel aamHbl | 1. KoHTpoab npoBoguMTca Ha
(MNA) waAn|c OKONOLWOBHOW 30HOM |KaXKA0ro  CBapHOro |y4acTKax CBapHbIX LIBOB,
U 60 - 80 MM Ha CTOpPOHY C |LWBa, BK/IIOYAA | XygWMX NO  pesyabTaTam
BHYTPEHHEMN YYaCTKM AAnHOM He | BUK, NnpenmyLLecTso
nosepxHocT bapabaHa |meHee 100 mm B|OTgaeTcA  yyacTKam,  He
KaXKAyl CTOPOHY OT|NpPOBEPEHHbIM npu
TOYEK nepecevyeHUn | NpesblayLmnx KOHTPONAX.
NpoAo/IbHOro 7
nomnepeyHoro weos | 2- Mpn ObHapy:KeHNH
HegonyCcTUMbIX  AedeKToB
ob6bem KOHTpOAA
ysennuusaetca go 100%
2. PemoHTHble 3aBapku: |100% AyCTeHUTHble noABapKu
HannaBAEHHbIA MeTann ¢ KOHTPO/INPOBATb  METOA0M
OKO/10LLIOBHOW 30HOM U van TpaBneHnem
WKpUHON He meHee 30
MM Ha CTOPOHY
3.Y3K MeTtann cBapHoro wea ¢ |30% ot obuweit anunHbl | 1. KOHTpoAb NpoBOAUTCA Ha

OKOJIOLOBHOM 30HOM
60-80 MM Ha CTOpPOHY ¢
Hapy*KHOWM nnu
BHYTPEHHEWN

noBepxHOCTM bapabaHa

KaX4oro  CBapHOro
wea, 100% mecT
nepecevyeHuns

NpoAo/IbHOro 7]
nonepeyHoro  LBOB

Ha cauT

y4acTKax CBapHbIX LUBOB,
Xy4WnUXx no  pesynbTatam
BUK; npenmyLLecTso
OTAQeTCA  yyacTKam,  He
NpOBEPEHHbLIM npu
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Ha AO/MHE He MeHee
200 mm B Kaxayto
CTOPOHY OT  TOYKM
nepeceyeHus

npegbiayumnx KOHTpoaAX.

2. Mpwu 0bHapyXKeHuu
HegonycTUmbIX  gedeKkTos
obbem KOHTpOS

ysennumusaetca go 100%

CBapHble wsbl | 1. BUK MeTann cBapHbIX WBOB C|BO BCex A[O0CTYNHbIX
npuBapKu OKOJIOLOBHOM 30HOM | MecTax
BHYTPUbapabaHHbIX 20 - 30 MM Ha CTOPOHY
YCTPOKCTB
2. MMK | 1. MeTann cBapHbix WwWBoB | 30% oT obuel annHbl | 1. KoHTpoab npoBoguMTca Ha
(MNA) wnn|c OKONOLOBHOM 30HOW | KaXKAOrO0  CBAPHOrO |y4aCTKax CBapPHbIX LUBOB,
ua 20 - 30 mm Ha CTOpPOHY WwBa Xygwmx no  pesyabTaTam
BUK, npenmmyLLecTso
OTA2eTCA  yyacTKam,  He
npoBepeHHbIM npu
npeablayLwmx KOHTPONAX.
2. Mpun o6HapyXKeHUu
HegonycTUMbIX  aedeKkTos
obbem KOHTpO/IA
yBennuusaetca no 100%.
3. Ona 6apabaHoB M3 cTanm
16MTHM " cTanm
15NiCuMoNb5 - obbem
KOHTposa 100%
2. PemoHTHble 3aBapku: |100% AyCTeHUTHble 3aBapKu
HanNaBAEHHbIA MeTann ¢ KOHTPO/IMPOBaTb  METoA0M
OKOJIOLOBHOM 30HOM U vnn TpasneHnem
WHpUHON He meHee 30
MM Ha CTOPOHY
Yrnosble cBapHble |1l. BUK C Hapy»Hoit | 100%
LWBbI npuBapKu NOBEPXHOCTU  CBAPHOro
WTyuepos Tpy6 WBa C OKOJIOWOBHOM
napoBoro 7 30HOM  LWMPUHOW  He
BOAAHOrO 06bemoB meHee 30 MM Ha CTOPOHY
2. MIMK | 1. C Hapy*KHoW | 30% cBapHbix WBOB |1. KOHTpoab NpoBoAMTCS Ha
(MNA4) wnn|nosepxHocTM 6apabaHa |NPUBAPKU LUTYLLEPOB | CBAPHbIX LWBAX, Xy4LWWX Mo
ua METANN CBAapHOro LWBa C|B KaXgoM rpynne|pesyabTaTam BUK,
OKOJIOLOBHOM 30HOM | TPY6 OAHOMMEHHOTIO | NPEUMYLLECTBO oTpaerca
WHpUHON He MeHee 30 |Ha3HAYeHWA, HO He |WBaMm, He MPOBEPEHHbIM
MM Ha CTOPOHY MeHee 2 WITYK B |paHee.
Kaxkaou rpynne CymmapHo no nToram

Tekywero obcnenoBaHUA U
3KCM/IyaTaLMOHHbIX
NpoBepoK 3a
npeaLwecTBYOWNA  Nepuos,
0b6beM KOHTpONsA AOJIKeH
coctaBuTb He meHee 100%.

2. Mpun obHapyXKeHUm
HegonycTUMbIX  aedeKkTos
obbem KOHTpONS
ysennumusaetca ao 100%

BeCb

Ha cauT
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2. PeMOHTHble 3aBapKu:
HannaBAEHHbIA MeTann C
OKONOLIOBHOW 30HOW
WKpUHON He meHee 30
MM Ha CTOPOHY

100%

AyCTEHUTHbIE 3aBapKu
KOHTPO/IMPOBaTb  MEeToA0M
LA nnau TpasneHnem

OTBepcTma n|1l. BUK BHyTpeHHAA 100%
WwTyuepa TpYo NOBEPXHOCTb OTBEPCTUM
BOAAHOro obbema 7 WTyuepos C
NPUMBbIKAOLWMMM K
OTBEPCTUAM  y4yacCTKamu
BHYTPEHHEWN
noBepxHOCTM bGapabaHa
wupuHon 30-40 mm ot
KPOMKM OTBEpPCTUA
2. MIMK | 1. BHyTpeHHnas | 50% oteepctnit Tpyo | 1. MpenmyLiecTtseHHO
(MNA) wnn|noBepxHOCTb OTBEPCTUM | KaXKA0ro Ha3HAYEHUSA. | KOHTPOIUPYIOT — OTBEPCTMA,
ua 7 WTyuepoB c|Ona 6apabaHoB w3 |He NpoBepeHHble paHee.
NPUMbIKAOLLMMU K| cTanu
otBepcTMAM  yuacTkamu | 15NiCuMONDS - 100% | 2 KOHTponb  oTBepcTuit ¢
BHYTpeHHeit 3aWMTHBIMM pybaLLKamm nau
nosepxHocTM GapabaHa NPUCOEANHEHHbIX METOAOM
wnpuHoii 30 -40 mm oT Ba/IbLLOBKM MNPOBOAMTCA Ha
KPOMKM OTBEPCTMSA y4acTKax BHYTPEHHEN
NMOBEPXHOCTH,
NPUMBIKaOLWMX K OTBEPCTULO
wupmHon 30-40 mm 6Ges
yaaneHusa 3aLLUTHOM
pybawKkn waM BanbLOBKY;
npu  BbIABAEHUN  TPeLUH
pybawkKa wan  BanbLOBKa
yOanAawTcA.
3. Mpun 06HapyXkeHum
nedektoB 06veEM KOHTPOAA
ysennumsaetca ao 100%
2. PemoHTHble 3aBapku |100% AycTeHUTHble 3aBapkKu
Ha BHYTPEHHEWN KOHTPO/IMPYIOTCA  METOAOM
NOBEPXHOCTU OTBEPCTUI TPaBNE€HUA UAM  LBETHOW
7 WTYLEpOB: aedeKkrockonum
HanaaBAEHHbIM MmeTann ¢
OKO/0LLIOBHOW 30HOM
wupuHon 20-30 mm Ha
CTOPOHY
OTBepcTna n|l. BUK BHyTpeHHAA 100%
WTYyuepa TpYy6 NOBEPXHOCTb OTBEPCTUM
napoBoro o6bema 7 WTyuepos c
NPUMBbIKAOLLMMU K
OTBEPCTUAM  y4acCTKamMMu
BHYTPEHHEWN
nosepxHoctn 6HapabaHa
wupnHoit 30-40 mm oT
KPOMKM 0TBEPCTUSA
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2. MIK | 1. BHyTpeHHAA [30% oTtBepctvin  un | 1. KOHTponb npoBoAnTCA Ha
(MNA) wnn|noBepxHOCTb OTBEPCTUN | LUTYLLEPOB  KaXKgoM | OTBEPCTMAX W WITyuepax,

ua " wTyLepos c|rpynnbl TPY6 | XyAwnx no  pesyabTaTam
NPUMbIKAOLWLUMMU K | O4HOMMEHHOIo BUK, npenmyL,ecTso
OTBEPCTMAM  Y4aCTKaMM | HA3HAYEHMA, HO He |OTHAeTcs OTBEpPCTUAM, He
BHYTPEHHEMN MeHee 2 LUT. B KaKA0M | MPOKOHTPOIMPOBAHHbBIM
noBepxHOCTM 6apabaHa | rpynne paHee.
wupuHoit 30-40 mm ot |Ons 6GapabaHoB w3
KPOMKM OTBEPCTUA cranu 2. Mpn ObHapy:KeHNH
15NiCuMoNDb5 - 50% |Hedonyctumbix  AedeKTos
obbem KOHTpOS

ysennumnsaetca go 100%

2. PemoHTHble 3aBapku |100% AyCTeHUTHble 3aBapku
Ha BHYTpPEHHEN KOHTPO/IMPYOTCA  METOAOM
NOBEPXHOCTU OTBEPCTUI TPaBNE€HUA WUAM  LBETHOWM
7 WTYL,EpOB: aedekrockonuum (L)
HanaBAEHHbIA MeTann C

OKOJIOLOBHOM 30HOM

wupuHon 20-30 mm Ha

CTOPOHY

MaponpoBoabl, 3KcNAyaTUpylowmecs npu temnepatype 450 °C v Bbiwe

137. U3nokeHHble B HIM TpeboBaHUA K MeTo4amM M 06beMam KOHTPOIA NPU TEXHUYECKOM ANArHOCTUPOBaHUM
CTAHUMOHHbIX NaponpoBOAOB M NaponepenycKHbix TPy6 KOTA0B U TypbuH gumeTpom 6onee 75 mm nocne BbipaboTKu
UMW CBOEro Ha3HaYeHHOro pecypca OTHOCATCA K 3/IeMeHTamM U3 cTaau mapok 12MX (12XM), 15XM, 12X1M® (12XMd),
15X1M1®, 10CrMo0910, 10X9M®B (AN82) n X10CrMoVNb9-1 (P91).

K OCHOBHbIM 3/1eMeHTam MaponpoOBOAOB, ONPEAENAOWMM UX PECypc, OTHOCATCA Npsamble TPyObl, THyTble,
WTaMMNOBAHHbIE U LUTaMMNOCBapHble OTBOAbI (KOJIeHa), KoBaHble U LITaMMNOBaHHble TPOMHUKM U Nepexonbl, nUTbie
AeTanu (KoneHa, TPOMHUKM), CBapHble COeANHEHUS.

Mepen HepaspyllalOWMM KOHTPOIEM MeTanfla 3/1eMeHTOB MaponpoBoda MPOBOAAT PEeBU3MIO BCel Tpacchl
naponposoaa M ero onopHo-noasecHoi cuctembl (POMC). POMC BbINOMHAIOT B ropAYem M XONOAHOM COCTOAHUAX
naponposoaa. PesynbtaTbl POMC ucnonb3yloTca B nociaedyloliem ANA NOBEPOYHOro pacyeTa Ha NPOYHOCTb M
camoKkomneHcauwmto (MPMC) naponpoBoAHOM CUCTEMBI.

138. inarHocTMpoBaHMe NPAMbIX y4aCTKOB MaponpoBOAO0B BbINOHAIOT Ceayowmm o6pasom:

a) KoHTponb ocTaTouHoli pedopmauumn nonsydect - 100% Tpyb, nopnexkalimx KOHTPOAKD OCTAaTOYHOM
aedopmaumu: Tpybbl M3 ctanm 12MX, 15XM 1 10CrMo910 - ¢ TemnepaTypoii 450 °C v Bbiwe; Tpybbl U3 cTanm 12X1IMO,
15X1IM1® - c TemnepaTypoit 500 °C u Bbiwe; Tpy6bl M3 cTanm 10X9M®PE n X10CrMoVNb9-1 - c temnepatypoin 530 °Cu
BblLLeE.

6) YyacTKn naponpoBoaoB B MecTax Bpe3ku wryuepos ¢ DN50 1 bonee agpeHaxkHbIX AIMHUIA, "MHUiA BPOY 1 POY
KOHTponunpytoT metogamun BUK, Y3K n ynbTpassykosol TonwmHomeTpumn (Y3T) Ha paccTosHUM oAHOro Anametpa
OCHOBHOW TPy6bl B KaXKAyt0 CTOPOHY OT MecTa Bpe3KM (CTeHKU wryLepa). KOHTPOIb TO/LMHBI CTEHKM NPOBOANUTCA B
ABYX CEYEHMAX: MO O4HOMY B KaXKAyt0 CTOPOHY OT MecTa Bpe3KM, OTCTOALLMX OT OCM LUTYLepa Ha paccTosHnKn He 6onee
AMameTpa OCHOBHOM Tpybbl. B KaXKAOM KOHTPONBHOM CEYEHUM TOMLLMHA CTEHKM U3MEPAETCA B YETbIPEX TOYKAX.

B) JONONHUTENbHbIA KOHTPOAb MNpPAMbIX TPyb naponpoBofa nocie oTPaboTKM MMM Ha3HAYEHHOro AU
WMHAMBUAYANLHOTO (L0NONHUTEIbHO Ha3HAYEHHOTO) pecypca NPOBOANTCA B CeAYIOWMX CyYanX:

paHee 6blIM NponsBeneHbl B NOJIHOM 06bemMe 3ameHa rMb6OB UM UX BOCCTAHOBUTENbHAsA TepmMoobpaboTKa;

MaKCMMasibHan ocTaTouyHan aedopmauma Tpyb npesbiwaeT 75% 40NYCTUMOM BENUYMHDI.
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r) Lono/IHUTENIbHBIN KOHTPO/Ib BKNHOYAET:

YNbTPa3BYKOBOW KOHTPO/b TOALLMHbLI CTEHKK (Y3T) He meHee NATU NpAMbIX TPY6 C HaMbonbllelt OCTaToOYHOM
Aedbopmaumelt NON3y4ecTn, HO He MeHee ABYX TPYO MO KaxKAoMy TUMopasmepy; Ha Kaxayto Tpyby o4HO KOHTPO/IbHOe
ceyeHue B 30HE PACMOIOKEHUS Penepos;

KOHTponb meTogamu BUK, MMNK (MNA) (LA), Y3K, a Takke MccneaoBaHue MUKPOCTPYKTypbl (MW) 1 aHanms
nospexaeHHocTn (Myn) - He MmeHee AByX TPyb Kaxaoro Tunopasmepa (c Hambonbllen ocTaTouHOW Aedopmalmel
NoN3y4ecTu U MUHUMaAbHOW TOJILLMHOW CTEHKMN).

TonwmHa CTeHKM B KOHTPO/IbHOM CeyeHnmn pr6bl N3MePAETCA B YETbIPEX TOYKAX PAaBHOMEPHO MO NEPUMETPY
cevyeHunA.

KoHTponb metogamu BUK, MIMK (MMNA4) (LA) v Y3K npamoro yyactka Tpybbl BeAeTcs B 30HE PacrooxKeHun
penepoB Ha g/inHe He MmeHee 500 MM M LONKEH OXBATbIBaTb NO HanpasastoLel (OKpyKHOCTU) TPyObl BECb MepUMeTp
ceyeHus.

KOHTpO/Ib MUKPONOBPEXAEHHOCTU TPYObI BbINOMHAETCA Ha yYyacTKe, nogrotosaeHHom nog MMK (MNA) (LA) n
Y3K 1 cogeprkaliem TOYKY C MUHUMA/IbHOM TOJILLMHOM CTEHKM.

KoHTposib npambix Tpyb meTtogom Y3K no noanyHkTy "r'" nyHkTa 138 ®HI moXKeT He npoBOAUTLCA, €CAM MO
pesynbTatam Y3T MUHMMaNbHAsA TO/LWMHA CTEHKU TPYD AaHHOrO TMNOPa3Mepa COCTaBAsAeT HE MeHee HOMMUHA/IbHOM
TOMIWMHbI M MaKCMMasibHaA oOcCTaTovyHaa pedopmauma Tpyb 3TOro TUNopasmepa He MPEeBbIWAeT MOJOBUHbI
A0MNYCTUMOTO 3HAYEHUA.

min
A) Ecnm no pesynbTaTam KOHTPONSA MUHUMabHAsA TOILLMHA CTEHKM ( Sf ) Tpy6 Kakoro-nn6o 13 TMNopasmepos

OKaxeTtcs meHblwe 0,955 - 0,5 mm, rae S HOMWHaANbHAA TO/WMHA CTEHKM, KOHTPOJIb TOJ/ILLMHbLI CTEHKM 3TUX Tpy6
npoBoAMUTCA B yABOEHHOM 0b6beme.

e) Mpu npoBeAeHUN AOMNONHUTENIBHOTO KOHTPOJIA NPAMBIX TPY6 cieyeT 3/1eMeHTbl U 30Hbl KOHTPOAA BblbMpaTb
C YYETOM pe3y/bTaToOB NOBEPOUYHbIX PACYETOB HA NPOYHOCTD.

139. inarHoCTMpOBaHME THYTbIX OTBOAOB (TM6H0B) NAapONpPOBOLOB BbINOHAOT CeAYOLWLMM 06pasom:

a) KoHTponb octatouHo pedopmaumm nonsydectm - 100% rvbos, noasiexkalimx KOHTPOJIO OCTaTOUYHOM
aedopmaumm (3 ctanm 12MX, 15XM n 10CrMo910 HaumHas ¢ 450 °C; u3 ctanm 12X1M®, 15X1IM1d - HaumHas ¢ 500
°C; u3 ctann 10X9M®B n X10CrMoVNb9-1 - HaunHana ¢ 530 °C).

6) OnpeaeneHune oBanbHOCTM - 100% rnbos.

OBa/ibHOCTb onpeaenseTca Mo pe3y/nbTaTamM W3MEPEHMI HapysKHOro AuvameTpa rmba no ABym, B3aMMHO
nepneHAMKYAAPHbIM, HaMpPaBAEHUAM: MEXAY HapyKHbIM M BHYTPEHHWM 06BOAAMW M MeXAy HeWTpanbHbIMM
30HamMW. M3mepeHMA NPOBOAATCA HE MEHEE YeM B TPEX KOHTPO/IbHbIX CEYEHUAX: B LLEHTPA/bHOM CeYEHUM THYTOM
4acTM 1 NO pa3Hble CTOPOHbI OT HEero Ha paccTosiHum ~ 0,5D, (D, - HapyKHbIl AnameTp).

B) KoHTponb metogamum BUK, MMNK (MNA) (LA4) v Y3K - 100% rnbos.

KoHTpOAb MPOBOAMTCA MO BCEW ANMHE THYTOM 4YacTu Ha 2/3 OKPYKHOCTM rvnba, BKAKOYAA PacTAHYTYO U
HelTpanbHble 30HbI.

r) YNbTpasByKoBOW KOHTPOAb TOALWMHbI (Y3T) CTEHKM B PacTAHYTON M HeWTpasibHbIX 30Hax rnbos - 100%.
N3mepeHue ToNLWMHbI CTEHKM MPOBOANTCA HE MEHEE YeM B MATU KOHTPObHbIX CEYEHUAX THYTOW YacTu KaxKaoro ruba:
O/IHO KOHTPO/IbHOE CeYEHUE - B LIeHTPaIbHOM YacTn rnba 1 No ABa CeYeHUn - B pa3Hble CTOPOHbI OT HEro C MHTEpPBa/ oM
He 6onee (0,70 ~ 0,75)D, - ANA HOPMaNbHO 3arHyTbiX M6os 1 | (0,30 ~+ 0,40)D, - AnA KpyTO3arHyTbix rm608 (D, -
Hapy»Hbll gMameTp).

N3mepeHue TBepaoctv (TB) Ha rmbax m3 ctaam 15X1IM1d B obbeme 50% oT obuwiero Konuuvectsa rmbos.
MNaowagKkn nsmepeHUsa TBepA0CTU COBMELLATL C NoLWaaKaMm nposeaeHnn Y3T.
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4) AHann3s MMKpocTpyKTypbl (MU) n mukponospeaeHHocTH (Myn) meTanna.

AHann3 npoBoAUTCA METOAOM PEenMK WUAM HENOCPEeACTBEHHO Ha Wandax nepeHOCHbIM MWUKPOCKOMOM B
obbeme He meHee:

AN1A NaponpoBOAOB U3 NEPANUTHbIX cTanen - 10% rubos Ha MaponpoBoAax M NaponepenyckHbIX Tpybax TypbuH,
HO He MeHee ABYX MO KaXKA0MY M3 TMNOpPa3sMepoBs, 0TPaboTaBLIMX Ha3HAYeHHbIN pecypc;

ANA NaponpoBOAO0B M3 MapPTEHCUTHbIX cTanei - 20% rmbosB Ha NaponpoBodax M MaponepenyckHbIX Tpybax
TYpP6UH, HO He MEHEe TPEeX MO KaxKAOoMY M3 TUMNOPa3MepoB, 0TpaboTaBLLMX Ha3HAYEHHbI pecypc;

AN1A naponepenycKkHbIX TPY6 KOTAa M3 Nep/IUTHBIX CTasiel - 5% OT KoNMYecTBa, HO He MeHee ABYX r'Mb0oB KaxKa0ro
Ha3HayeHus (NnepenycKka), oTpaboTaBLWMX HAa3HAYEHHbIN pecypc;

ONA naponepenyckHbIX TPy KOTNa U3 MapTEHCUTHbLIX cTanei - 10% oT KoandyecTsa, HO He meHee Tpex rmMbos
KaX40oro HasHa4yeHus (nepenycka), oTpaboTaBLWMX Ha3HAYeHHbIM pecypc.

KoHTponto noasepratoTcs rmbbl C MaKCUMa/IbHOM OCTaTOYHOM Aedopmaumelt UAn ¢ MakCMManbHbIM YPOBHEM
HanpAMKeHWU No pe3y/ibTaTam pacyeta Ha NPOYHOCTb.

[ns naponepenyckHbiX TPY6ONPOBOAOB KOTNA B YAC/0 KOHTPOAMPYEMbIX BK/KOUYAOTCA rMBbl C MaKCMMaIbHOM
pacyeTHOM TemnepaTypoi, B TOM YnCae NocaeaHuit rmb nepes BNPbICKMBAOLWMM NapooxaaguTenem.

[lnA NnaponpoBOAOB C OTHOLIEHMEM HapyXHOro AuameTpa K BHyTpeHHemy He 6onee 1,3 (Da/Den < 1,3) B
KOHTPO/IbHYIO TpYynny AAs8 aHanM3a MUKPOMOBPEXKAEHHOCTM BK/KOYAKOTCA MObI C OBA/IbHOCTbIO MeHee 2% (3a
WCKAOYEHNEM TMOOB, M3rOTOB/IEHHbBIX HAarpPeBOM TOKaMW BbICOKOW YAcTOTbl C OCEBbIM MOAMKATUEM WU MMEIOLLUX
NCXOAHYI0 OBaNbHOCTb He 6onee 2%) u rnbbl, 0BaIbHOCTb KOTOPbIX YMeHbLUMAAch 6onee yem Ha 40% no cpaBHEHUIO
C UCXOAHbIM 3Ha4YeHNEeM.

Ha naponpoBoaax 6/10K0B CBEPXKpPUTUYECKOTO AaBaeHus (panee - CK[) B KOHTPOJIbHYO Fpynny Aaa aHanausa
MMKPOMOBPEKAEHHOCTU BKAOYAOTCA FMObl C MaKCMMaIbHOM 0BaIbHOCTLIHO.

OT60p rMb60OB B KOHTPO/IbHYIO TPYNMy A/1A aHa/iM3a MUKPOCTPYKTYPbl U MUKPOMOBPEKAEHHOCTM MeTansa
NPOBOAUTCA C YYETOM pPe3y/bTaTOB aHain3a MUKPOMOBPEXKAEHHOCTU MeTasla, NOJIYYEHHbIX NPU MNpeabliayem
obcnepoBaHMM NaponpoBoAa.

140. KOHTPOAb WITaMNOBaHHbIX U LITAMMOCBaPHbIX KOMIEH NPOBOANTCA B 0bbeme:
a) metogamu BUK, Y3K n MNK (MNA) (LLAO) meTanna:

25% wTamnoBaHHbIX OTBOAOB;

25% WTamnocBapHbIX 0TBOA0B, HO HE MeHee ABYX.

KoHTponb BegeTcs Mo Bcei ANMHE U30THYTOM YacTu Mo BCEMY MepuUMeETPY (OKPYKHOCTU) CeYeHUn KoseHa, To
€CTb BK/IH0YasA HapYKHbIN, BHYTPEHHWUI 06BOAbI M HEMTPAJIbHbIE 30HbI KOIEHa.

6) Metogamun Y3K n MMK (MNA) naum (LLA) ceBapHbIXx coeanHeHN (NPOA0bHbIX) LUTAMMNOCBAaPHbIX OTBOAOB - Ha
100% oTBOA0B, KOHTPOJIIO NoABeEpratoTcA 06a cBAapHbIX WBa B NosHOM (100%) ob6beme;

B) YN1bTPa3BYKOBOWN KOHTPO/Ib TOAWMHbI (Y3T) cTEHKMU:
25% wTamnoBaHHbIX OTBOAOB;
100% wTamnocBapHbIX OTBOAOB.

N3mepeHUA TONLLMHBI CTEHKM MPOBOAAT HE MEHEEe YeM B TPeX KOHTPOJ/IbHbIX CEeYEHUAX: B LEeHTpasbHOM (OCb
CMMMETPUU B NJIOCKOCTU KOJIEHA) U MO Pa3Hble CTOPOHbI OT HEFO MPUMEPHO NOCPeANHE MEXAY LLeHTPaIbHOM YacTblo
M KOHLLOM KOMEeHa. B KaXAOM KOHTPO/IbHOM CEYEHMM LUTAMMNOBAHHOMO KOJIEHA M3MEPEHUsA NPOBOAAT B YeTbipex
TOYKaX: HAPYXHbI, BHYTPEHHUI 06BOAbI U HENTPANbHbIE 30HbI.
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B WTaMnNOCBapPHbIX KOJIEHAX KOHTPO/ZIb TOJIWMHbBI CTEHKWM B 30HAX MNPOAOJIbHbIX CBAPHbIX COE,CI,MHGHMI?I
BbINOAHAOT Mo 0b6e CTOPOHDbI OT WBa, NO3TOMY B KaXX4O0M KOHTPOJIbHOM Ce4yeHnn 6yLI|ET Mo WwecCTb TOYEK U3MEPEHUA.

B) AHaNM3 MUKPOCTPYKTYpbI (MU) n mukponospexaeHHocTn (Myn) meTanna:

B 30HaX CBapHbIX COEAMHEHWIA LUTAMMNOCBaPHbIX OTBOAOB He MeHee YeM Ha 50% (HO He mMeHee Tpex KoJsieH)
KasKA0ro 13 Tunopasmepos. Ha Kaskgom 06c/1e0BaHHOM KOJIEHe aHa/IM3 MPOBOAMTCA B LLEHTPA/IbHOM YacTu Ha ABYX
wandax: Mo 0AHOMY Ha KaXK0e CBapHOe COeMHEHNE;

MeTaNN LWTaMMOBaHHbIX KONEH - OAHO M3 KOJIEH KaXK40ro TMnopasmepa: B LLIeHTPaibHOM YacTu KoneHa Ha AByX
ANameTpanbHO NPOTMUBOMO/MOMHbIX WANdax - Ha BHYTPEHHEM U Hapy>KHOM 06BoAax (HE3aBMCMMO OT MapKMK CTanu
M3roTOB/IEHUA).

OTBOAbI U3 CTAZIM MAPTEHCUTHOIO K/1AaCCa B LUTAMMNOCBAPHOM UCMOHEHUN - HE MPUMEHAIOTCA.

141. KoHTpO/1b CBapHbIX COEANHEHWN MPOBOAUTCA CAeayoLmnmM obpasom:

a) KoHTponb cBapHbIx coeguHeHnin metogamu BUK, V3K, MMNK (MMNA4) (LL4) v Y3T ctanei nepamMTHOro Knacca:
1) AnAa cBapHbIX coeanHeHui Tuna 1:

10% cBapHbIX WBOB NpM TeMnepaType akcnayataumm go 510 °C;

20% cBapHbIX WBOB Npu TemnepaType skcnayatauum 510 °C v Bbiwe.

2) OnAa cBapHbIX coeguHeHnn Trna 2:

50% cBapHbIX WBOB Npu TemnepaType aKkcnayaTauum go 510 °C;

100% cBapHbIX WBOB Npu TemnepaType akcnayaTaumm 510 °C 1 Bbiwe.

KoHTponb cBapHbIX coeanHeHuin metogamu BUK, Y3K, MMK (MNA4) (UA), Y3T n TB ctaneit mapTeHCUTHOrO
Knacca:

ONA CBapHbIX coeanHeHn tuna 1 - 50%;
AN CBapHbIX COeANHEHUIN TUMA 2 U Pa3HOPOAHbIX CBAPHbIX COeAUHEHUI HE3aBUCUMO OT Tuna - 100%.

TONLMHA CTEHKM CTbIKOBbIX CBAPHbIX COEAMHEHWIA N3MepPAETCA MO OCHOBHOMY METaly B NPULLOBHOW 30He (B
NPOTOYKE) C KaXKA0M CTOPOHbI LLBA B YETbIPEX TOYKAX PABHOMEPHO NO OKPYKHOCTU TPY6bl.

ToNWMHA CTEHKM WTYLLEPHbIX CBAaPHbIX COEAMHEHNI N3MEPAETCA B YETbIPEX TOUKAX MO NEPUMETPY LWITyLEepa U B
NATU TOYKAX OCHOBHOM TPYObl, YeTbIpe U3 KOTOPbIX PABHOMEPHO PAcnoI0XKeEHbI BAO/b WBA NPUBaPKM LWITYLEPA, @ 04HA
- B TOYKe TPy6bl HA NepecevyeHnm ¢ NPoAOIKEHNEM OCHM WTYLEpa.

B UMC/I0 KOHTPOMPYEMbIX CNeAyeT BK/OYaTb CBapHble COeANHEHNA 3a BNPbICKUBAIOLWMMM NAapOoOXAaANTENIMN
[0 NepBoro rmba u bankanwmne K pacXoLoMepPHbIM Walibam Ha ropM3OHTa/IbHBIX YYacTKax NaponpoBoaa.

Mpwn BbISBAEHUN HELONYCTUMbIX AedEeKTOB B CBApPHbIX COEAUMHEHMAX KOHTPOJIb COeAMHEHUA AAHHOrO TMMna
ysenmumusaetca 1o 100%.

6) KoHTpoNb TBEPAOCTN CBAPHbIX COEAMHEHUI 31EMEHTOB M3 cTann 15X1M1d mexkay coboli u Tpyb ns ctanum
15X1M1® c nuTbimm aetansimum U3 ctanm 15X1IM1d/1 no ocHOBHOMY MeTanny U MeTanny Wea NpoBOAUTCSA B obbeme
100%.

O6bem KOHTPOAA NPOBOAMMOrO B COOTBETCTBMM C nognyHKkTamn "a" n "6" nyHkTa 141 ®HIM nocne BbipaboTKK
Ha3HAYeHHOro pecypca MaponpoBoAa MOXKeT OblTb YMEHbLIEH MO pPELIeHU0 3KCMEPTHOW OpraHM3aumm,
COr/IacCOBaHHOMY C 3KCM/IyaTUPYHOLWEN OpraHM3aLLMeit, eC/iv NoJHbIA 06beM 3TOro KOHTPOAA Obln BbINOJIHEH HE paHee
yem 3a 15 TbicAY YacoB A0 npoBeaeHMA 0bcaenoBaHMA NOC/e UcYepnaHMA Ha3HAYeHHOro pecypca.

B) AHanM3 MUKPOCTPYKTYpbl (MWU) n mukponospeskaeHHoctn (Myn) meTanna 30H CBapHbIX COeAMHEHMUI
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3/1EMEHTOB NMaponposogoB U3 CTa/In NEP/IUTHLIX MAPOK:

ONA CBapHbIX coeanHeHuii Tnna 1-10%, HO He MeHee ABYX Ha KaKAbli nepenyck KoTaa uam TypbuHbl U He
MeHee Tpex Ha KaxKablli naponpoBog;

ONA CBapHbIX coeauHeHUt Tuna 2 - 30%; NpwM KO/AMYeCcTBe COEAMHEHWI MeHee Tpex Ha Mepenycke WM Ha
naponposoge - 100%.

r) AHanus muKpocTpyKTypbl (MW) 1 mukponospexkaeHHocTM (Myn) meTanna 30H CBapHbIX COeAMHEHMUN
3/1IEMEHTOB NaponpoOBOAOB U3 MapPTEHCUTHbIX MAapPOK CTaNu:

ANA CBapHbIX coeguHeHul TMna 1 - 20%, HO He MeHee Tpex Ha KaxKabli nepenyck (KoTna uam TypbuHbl) U He
MeHee NATU Ha KaxKabli NaponpoBoL;

ON5 CBAPHbIX COEANHEHWUI TUMA 2 U Pa3HOPOAHbIX CBAPHbIX COEAMHEHUI HE3aBUCMMO OT TUNa - 100%.

) KoHTponb cneayeT BbINOAHATL ANA Haubosee HanpAXKeHHbIX CTbIKOB M Hanbonee HanpAMKeHHbIX TOYEK B UX
CEYEHUN NO pe3ynbTaTaM MOBEPOYHOro pacyeTa MaponpoBOAa OT COBMECTHOrO AENCTBUSA BCEX HarpyKatoLmx
¢dakTopos (MPMC). Mpu OTCYTCTBUM YKa3aHHOroO pacyeTa KOHTPO/b MUKPOCTPYKTYPbl U MUKPOMOBPEKAEHHOCTU
BbIMOJIHAIOT B YETbIPEX TOYKAX CEYEHUS, PaBHOMEPHO PACMONOKEHHbIX MO NEPUMETPY; ANA WTYLEPHbIX COeAUHEHWNN
CO CTOPOHbI KOIIEKTOPA U CO CTOPOHDI LWITYLLEPA.

142. TpeboBaHUA K MeToAam U 06beMam KOHTPONA NNTbIX AeTanein nsnoxeHol B nyHKkTe 134 OHM. KoHTponb
KOBaHbIX M LITAMMNOBaHHbIX AeTanel cneayeT BbINONHATb TEMU Ke METOAAMM U B TEX KE 30HAX, YTO U aHANOTMUYHbIX
NMTbIX AeTanel, HO B YMeHbLUEHHOM B [1Ba pa3a o6beme (3a UCKAOYEHMEM LITaAMNOBaHHbIX KOJIEH, 06bem KOHTpoAsA
KOTOpPbIX NpuBegeH B NyHKTe 140 ®HN).

143. UccnepoBaHme cocTaBa, CTPYKTYPbI M CBOMCTB METasl/1a Ha Bblpe3Kax NpoBOAMUTCA CAeayoWwmm obpasom:

a) NccnepoBaHuAa cocTaBa (XMmmyeckoro, $Ga3oBoro), MexaHM4yecknx CBOMCTB U CTPYKTYPbl OCHOBHOro MeTanna
M CBApHOTO coeAMHEHUA Ha 06pa3sLIax BbIPE30K M3 NaponpoBoaa ABNAOTCA 06A3aTeNbHbIMM B CAEAYIOWMNX CyYanX:

1) npu o6HapyKeHMM B NPOLLecce KOHTPOAA (MK NpeaLecTByOWEn SKCNayaTauMmn) HeaonyCTMMbIX AedeKToB
VAW OTKJOHEHWIA, B TOM YMCe He40NyCTUMOTO YPOBHA OCTaTOYHON aedpopmaumu;

2) Npu BbISIBNEHUM HEPEKOMEHAO0BAHHOM MUKPOCTPYKTYPbl MeTanna rmboB UM CBApHbIX COEAMHEHUN Npw
HepaspyLwaoLem KOHTpoie (MeToA0M PernsinK, NepeHOCHbIM MUKPOCKOMNOM);

3) npw BbisBNEHHON (N0 pe3ynbTaTaM Hepas3pyLIAoWEro KOHTPOAsA) B OCHOBHOM MeTanse Uau (M) cBapHbIX
COeAMHEHUAX MUKPOMOBPEKAEHHOCTM Bbllle A0NycTUMOro 6anna cornacHo TpebosaHnAM nognyHkTa "e" nyHkTa 153
n nognyHktos "6", "B8", "r" nyHkTa 157 ®HM;

4) Npn HapyLlEHUM PEXUMOB 3KCMayaTaluKn, B pe3ynbTaTe Yero BO3MOXHbl HeAoNyCTUMble U3MEHEHUA B
CTPYKTYPE U CBOMCTBAxX MeTanna, Uan NosiBeHne HegonyCcTMmMbIX A4edeKToB;

5) npu TpeTbeM NO cyeTy MPOAJAEHUU CPOKA CAYyX6bl MaponpoBoaa nocie oTPaboTKM MM AOMOAHUTENBHO
Ha3Ha4YeHHOro pecypca, U nocse HapaboTkm 400 TbicAY YacoB U Honee, ecan UCCAEL0BAHUA HA Bblpe3Kax paHee He
NpPOBOANAUCS.

[lns naponpoBoAoB M3 CTaiM MapTEHCUTHOTO Kaacca - Npu NepBUYHOM NPOASIeHUM pecypca.

Bbipeska 13 naponposoja ¢ nocaeayowmm nccaesoBaHnem COCTOAHMA MeTaa TakXKe A0NXKHa NPOBOAUTLCA
B C/ly4ae, ec/M 3TO NPU3HAHO HEOBXOAMMbIM OpraHu3alMen, BbINOMHAOWEN NPOAEHNe pecypca NaponpoBoaa B
pamkax 3M1b;

6) cneayeT Bbipe3aTb Y4acTOK MaponpoBoAa, coAep Kalimin dparmeHTbl NPAMON Tpybbl U rnba, BKAOYAA MX
CBapHOE coeanHeHne. Bbipesaemasn KaTyLLKa A01KHa ObITb NPeaBapUTENbHO 3aMaPKMPOBAHA TaKMM 06pa3om, YTOObI
npv nocneaytoLleit MexaHM4yeckon obpaboTke 6blla BO3IMOXKHOCTb MAEHTUPUKALMM MeTanNa NPAMOI TPybbl U rnba;

B) Npu onpeaeneHnn Mmecta BbipesKu 40/KHbl ObITb O4HOBPEMEHHO YUYTeHbI C/ieayoline GakTopbl:
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Bblpe3Ka A0/1XKHa HaXo4nTbCA Ha HAa4YaJIbHOM MO X004y Napa y4aCTtke naponposoia,

€CNN B COCTaBe MaponpoBoAa MPUCYTCTBYIOT 3/IEMEHTbl C Pa3/IMYHbIMU CPOKAMW 3KCMJyaTaluu, BblpesKy
NPOBOASAT U3 Y4acTKa C MaKCMMaibHOM HapaboTKo;

rmb, 4acTb KOTOPOro BXOAWUT B COCTaB Bblpe3aHHOM MNpPobbl, AOMKEH MMETb MaKCMMAaJIbHYH OCTaTOYHYHO
aedopmaumio Unu (M) MUHUMaNbHYO MO CPABHEHUIO C APYTUMU TMBAMU TONILMHY CTEHKKU, UK (M) MaKCUMaNbHbIN
6ann MUKPOMNOBPEXAEHHOCTU MeTanna.

Cnep,yeT Ana onpeaneneHna mecta Bbipe3kn BbIMO/THATL I'Ipe,CI,BapMTeJ'IbeIﬁ nosepqubu‘& pacyeT Ha NPOYHOCTb
oT AEﬁCTBMﬂ BCeX Harpy>xatrouwux d)aKTOpOB N Yy4UTbIBATb (I)aKTMLIECKMe AadHHble NO pe3y/ibTaTaM KOHTPO/14, B TOM YKUcne
MUKpONoOBpPeEXAEHHOCTN MEeTaNNa;

r) B TeXHMYECKN 0BOCHOBAHHbIX CAy4Yasx cneayeT B Bbipe3aemblit A1A UCCAef0BaHUI y4acTOK NaponpoBo/a
BK/OYaTb TaK)e TFHyTyl0 4acTb rmba. Mpu atom BbIGOP yyacTKa NaponpoBofa ANA BbIPE3KU M NOCAeAYHOLEro
nuccnenoBaHUA meTanna cneayet 060CHOBbIBATb pe3ybTaTaMM NOBEPOYHOro pacyeTa Ha MPOYHOCTb NaponNpPoOBOAHOM
CUCTEMbI OT COBMECTHOTO AeMUCTBUA BCEX HarpyatoWwmx GpaKkTopos;

[) Bblpe3Ky Npobbl (KaTyLIKM) U3 NaponpoBOAa pa3peLlaeTcs BbINO/IHATb OTHEBbIM CMOCOHOOM C NOCAEAYIOLNM
yAaneHnem mexaHn4ecknMm cnocobom cnosa meTtasnaia oT KPOMKM pe3a WnpuHoi He meHee 30 mm. [1inHa Bbipe3aHHOM
KaTYLLKM AO/XKHA cOCTaBATb He meHee 500 mm. CBapHOM LOB A0J/IXKEH Pacno/iaratbCa no LeHTPY BblpesKu;

e) Bbipe3aemble 13 TPYOHOI 3aroToBKM 06pasLbl AN MEXAHUYECKMX W YAAPHbIX UCMbITaHUI ceayeT pasmeLathb
Nno NepuMeTpy 3aroToBKM, TO €CTb B OKPYKHOM (NonepeyHoM) HanpasaeHuu. O6pasLbl Ha 4UTENbHYI0 NPOYHOCTD, a
TaK¥Ke A/1A UCMbITaHUI CBAPHbIX COeANHEHWI, pacnonaratoT BA0/1b OCU TPYOHOW 3aroToBKM.

MeTannorpapuyeckmii aHaam3 U MccNegoBaHUA MMKPOMOBPEKAEHHOCTM MeTanna BbIMOMHAOTCA NO BCeW
TOJILLMHE CTEHKM TPYObI;

) Ha MeTanne BbIpe3KM U3 NaponpPoBoAa NPOBOAATCA C/leayoLme UCCNeL0BaHuUA:
onpeaensoT XMMUYECKMIA COCTaB MeTasl1a (OCHOBHOrO M CBApHOTO LWBaA);

onpeaenstoT coaepskaHne NernpyroLLmMx 31eMeHTOB B Kapbuaax v npu HeobxoauMMOoCTU - TUMbl Kapbuaos
(kapbuagHbIN 1 dasoBbIN aHaNU3bI);

onpeaensaloT TBEPAOCTb MeTanna Mo TOJUMHE CTEHKM TPybbl M MO MOMNEPeYHOMY CEYEHUID CBapHOro
CoeiHEHMA, BK/IOYAasA OCHOBHOW MeTasl/l, 30HY TEPMUYECKOTO BANAHMA U MeTa LLIBa;

NPOBOAAT UCMbITAHMUA HA PACTAXEHME MO OnpeaeNeHU0 MeXaHUYeCKUX CBOMCTB MeTansia Npu KOMHATHOM U
paboyen Temnepatypax U yaapHble UCMbITaHMA NO onpegeneHuto ygapHoi Bsaskoct KCU u KCV npu KomHaTHOM
Temnepatype n KCU - npu paboueit Temneparype;

ucnbiTaHMa obpasuos TMna "MeHaxe" M3 CBapHOro cCoeaAuHEHWA Ha CTaTUYeCKU M3rnb c onpeaeneHMem
yAeNbHOM 3HepPrumn Ha 3apoXKaeHue TpelmHbl (As) U Ha ee pa3BuTue (Ap) - PaKkyNbTaTUBHO;

nccneaoBaHMA MUKPOCTPYKTYPbl MeTanna (BKAtovas crteneHb chepomamsaumnmn nepauta) no ToALMHE CTEHKM
Tpy6bl M CBapPHOro COeAMHEHMUA MO €ro NonepeyHoMy CeYEHUIO;

aHa/IM3 MMKPOMOBPEXAEHHOCTM (MOopamMM NOA3YYEeCTM) MeTasl/la Mo TONLWMHE CTEHKM TPYObI;
aHaM3 MUKPOMOBPEXAEHHOCTU CBAPHOrO COEAMHEHUSA MO €ro NoNnepeyHoOMy CEYEHUIO;

ONTENbHbIE UCNbITAHWUS MO ONpPeaeeHNI0 }KaponpOoYHbIX CBOMCTB MeTansia U Npu HeobXo4MMOCTM CBAPHOTO
coeMHeHus.

MonHbIM 06bem MCMbITAHUA MO OMNpeaeNeHUI0 KPAaTKOBPEMEHHbIX MeXaHMYECKUX CBOMCTB M AO/IUTE/IbHOWN
MPOYHOCTM MPOBOAAT HA TPexX MapTUAX 00OpasLOoB, COOTBETCTBYIOLWMX MeTaay rmba, meTanny npsamon Tpybbl u
CBApHOMY coefuHeHuto. Mpu 3ToM B nociefHem ciayvae paboyas 4acTb pas3pbiBHbIX 06pa3LoB M 06pasLoB Ha
O/IMTENIbHY0 MPOYHOCTb MpeacTaBaseT cobol CBapHOe COeAMHEHWe, BKAKOYAA MEeTans LWBa, 30Hbl TEPMMUYECKOTO
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B/IMAHMA M OCHOBHOM MeTan. ﬂ,OI‘IYCKaeTCﬂ no peweHunto CHeLI,VIaﬂVI3MpOBaHHOﬁ 3KCHepTHOVI opraHmn3auunu
npoBoAaunTb UCNbITaHNA B COKPaLWEeHHOM obbeme.

YnapHble 06pasubl TNa "MeHaxe" 1 "Lapnu" 13 ceapHoro coegmMHeHuaA (A0 UCNbITAHUIN Ha yAAPHYHO BA3KOCTb
W CTaTUYECKUIM U3rnb) M3roTaBAMBAIOT B ABYX BapuaHTax: Ha4pes pacrnoiaraeTca B METa/Ie WBA U B 30HE CMAaBAEHMA.

MpuY MCNbITaHUAX Ha PACTAMKEHME OCHOBHOMO METa//1a OMPEAEA0T KOMMIEKC MeXaHUYeCKUX CBOWMCTB, BK/tOYan
NPOYHOCTHbIE XapaKTEPUCTUKM - BpeMeHHOe conpoTueneHue paspbisy Op (npeaen NpouyHOCTH) U yCIOBHbIN Npeaen
Tekydect Op2 M nnacTMyeckme XxapaKTEPUCTUKM - OTHOCUTENbHOE YA/IMHEeHue O 1 oTHoCUTenbHOE cyxerne ¥ .

Mpu KpaTKOBPEMEHHbIX UCMbITaHWUAX CBaPHOr0 COeAMHEHMA ONpeaenaioT BpemMeHHoe conpoTuaieHune paspbisy Op 1

OTHOCUTE/NIbHOE CyXXEeHUe l//,'

3) KpaTKOBpEMEHHble MeXaHMYecKMe CBOKMCTBA MeTanna npu KOMHATHOM W paboyeit TemnepaTtypax
onpeaensloTca UCMbITAaHMEM He MeHee AByX 06pa3L0B Ha PaspbiB U He MeHee Tpex - Ha YAApHYH BA3KOCTb A/A
Ka*K0ro 3HaYeHMA TemnepaTypsl.

AnvTenbHble }KaponpoyHble UCMbITaHUA C onpeaeNeHNeM XapaKTePUCTUK AJUTENbHOM MPOYHOCTU NPOBOAAT He
MeHee YemM Ha BoCbMM 0bpasLax;

1) nccnefoBaHUA MUKPOCTPYKTYPbI M MUKPONOBPEXAEHHOCTU MeTaslla NPOoBOAATCA Ha 06pasLax 13 BblipesKu
Nno BCeM TONLMHE CTEHKM TPYObl. AHANN3 MUKPOCTPYKTYPbI U MMKPOMOBPEKAEHHOCTU OCHOBHOIO METaNNa U CBapHbIX
COeAMHEHUI BbIMOAHAETCA MEeTOZaMM ONTUYECKOM MMKPOCKONWUK, a TakKe ¢aKy/NbTaTUBHO NPELM3NOHHbIM
onpegeneHMem NA0THOCTU A/19 OCHOBHOIO MeTanna;

K) Npu nccnefoBaHMM MeTasl1a BblPe3KM FHYTOro y4acTKa KoJleHa AaHHas Bblpe3Ka NpPoBOAMTCA U3 LLEHTPabHOM
yactu rmba. B aTom cnyyae 06pasLbl 415 UCCNef0BaHNM KaK NonepeyHble, Tak U NPOA0/IbHbIE, BbIPE3aOT M3 NO0BUHbI
rmba, COOTBETCTBYIOLLEN €r0 Hapy*KHOMY 06BOAY, BK/IOYAIOLLEN NMOJIHOCTBIO PACTAHYTYIO 30HY M YacTuyHO (~ 50%)
ABe HelWTPasbHble 30HbI.

144. PeBM3UNO OMNOPHO-MOABECHOM CUCTEeMbl MaponpoBoda ANA MOCAeAyIOLLero NoBepoYyHOro pacyeTa Ha
NPOYHOCTb M CAMOKOMMEHCALUMIO (OT COBMECTHOMO AEMCTBUA BCEX HArPyKaloWmMxX GakTOPOB) BbIMOAHAIOT C/IEAYHOLLMM
obpasom:

a) AHaNN3 NPOEKTHOMN, MOHTAXXHO-CAATOUYHOM U 3KCM/IyaTaLMOHHOMN TEXHNUYECKOW AOKYMEHTALINK:

NPOEKTHble M (aKTMYecKne napameTpbl napa (ecnn oTBeTBAEHMA MaponpoBoAa, CBA3AHHbIE C HUM B OAHY
pacyeTHylO cMCTemMy, M cCamM MapOMpPOBOA, 3KCNIYyaTUPYIOTCA NPV Pas3MYHbIX NapameTpax cpeabl, UAN Bpems
aKCNAyaTaumMm Npu paboumnx napameTpax 418 Pas/IMyHbIX OTBETBNEHWI OT/IMYAETCA - CBEAEHUA MO KaXKA0MYy TaKOMy
OTBETBJ/IEHMIO B OTAEAbHOCTH);

rogq BBOAAa MNaponposoaoB B 3KCOAyaTauutko, AaHHble MO ANAUTENIbHOCTU 3KCNAyaTauuu (Hapa60TKe)
naponposoaosB U Ux OTBETB/IEHUN;

aKCoOHOMeTpMYecKan cxema NaponpoBoAOB C YKa3aHMEM MapoK CTa/M M TUNopPa3mMepoB OCHOBHOW Tpacchbl U
OTBETB/JIEHUI C NPUBA3KOW apmaTypbl, ONOP M NOABECOK (C yKasaHMeM MPOEKTHbIX HOMEpPOB), yKasaTeneu
TemnepaTypHbIX NepemeLL,eHnit (C yKazaHnem NpoeKTHbIX HOMEPOB) U CBAPHbIX COEANHEHWUI;

MacCCoBble XapaKTeEPUCTUKN YCTaHOBNEH HoM apMaTypbl;

MPOEKTHble M 3KCM/yaTauMOHHblEe AaHHble MO TemnepaTypHbIM NepeMeLLeHUsAM MaponpoBoAoB B MecTax
YCTaHOBKW WHAMKATOPOB TEMMEPATYPHbIX MepemeLLeHnin (Mo ocAmM KoopAMHaT, NPUHATBIM B aKCOHOMETPUYECKOM
NpoeKu1Kn NaponpoBOAO0B), a TaKKe B MecTax npucoegmHeHuns K 060pya0BaHuIo;

NPOEKTHble N paKTUYECKUE AaHHbIe MO NPYKUHHbIM ONOpPam U NOABECKaM, COPTAMEHT YCTAHOB/IEHHbIX MPYXUH,
MX BbICOTbI (B paboyem 1 X0104HOM COCTOAHUN);

3KCnayaTaumoHHble GOPMYAAPbI MO Harpy3Kam;
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TUN TENNOBOM M301ALMM, €€ NOTOHHAA Macca, rPaHULbl Y4aCTKOB C Pa3/IMYHOMA NOrOHHO Maccol TenaoBoM
N30NALUuK;

Be/IMYUHbI N MeCTa BbIMO/IHEHNA MOHTAXXHbIX PaCTAXKeK B COOTBETCTBUN C aKTaMU O BbINOJIHEHNUN MOHTaXXHbIX
PacTAXeK U3 NacnopTa naponposoa,

BO3MOKHbI€ COMETAHUS TENNOBbIX PEXMMOB PaboTbl MAPONPOBOLOB M UX OTBETBAEHWUIA;

AaHHble 06 MMeBLUMXCA B NpoLLecce 3KCNayaTalumun NoBPEKAEHUAX 3N1EMEHTOB NaponpoBoA0B.

6) OcmoTp Tpacchl Tpybonposoaa B paboyem 1 Xo0No4HOM cOCTOsHUAX U pesusnio OMNC:

BM3yasibHaA NPoBepKa OTCYTCTBMA 3aleM/IEHUN NaponpoBOA0B B paboyem M X0104HOM COCTOSHUAX;
BM3YyaJibHbIA OCMOTP U OLEeHKa paboTocnocobHocTn anemeHToB OlC;

N3MepeHne YKIOHOB ropu3oHTaIbHbIX Y4aCTKOB TPAcCC;

CoCTaBNeHWe BeAOMOCTU AedeKTOB, B KOTOPOWN YKasblBalOTCA HeobxoaumMble MeponpuaATUA MO YCTPaHEeHULo
0edEeKTOB M CPOKM BbIMOJIHEHNA 3TUX PabOT, a TaKKe OTBETCTBEHHbIE 33 UX BbIMOJHEHUE.

B) MpoBepKy cooTBeTCTBUA GAKTUYECKOro MCMONHEHUA TPACChI NaponpoBoAoB 1 ONC NpoeKTHbIM AaHHbIM:

namepeHne GaKTUYECKUX JSIMHENHbIX Pa3MepoB TPACC MaponpoBOLOB C YTOYHEHWEM PACMONONKEHUA
OTBETB/IEHMIA, CBAPHbIX COEANHEHMUI (HA OCHOBAHWW NPOEKTHbIX Al@aHHbIX), ONOp, NOABECOK, apMaTypbl U UHAMKATOPOB
TEMMepaTypHbIX NepeMeLLeHN, NPOBEPKa COOTBETCTBUA TUMOB ONOP U NOABECOK NPOEKTY, NPOBEPKA LLESOCTHOCTU U
paboTtocnocobHocTn anemeHToB ONC M MHAMKATOPOB TeMMNepPaTypPHbIX NepemMeLLLEHNI;

N3MEpPEeHNE TEOMETPUYECKUX XaPaKTEPUCTUK YCTAHOBNEHHbIX MNPYXWUH: onpefeneHue KONMYecTBa BUTKOB,
ANaMeTPOB NPYTKOB M AMAMETPOB HaBUBKM NPYKUH, @ TaKKe BbICOTbI MPYKUH B paboyem COCTOAHUN NaponpoBOAOB;
OOMNONHUTENbHO U3MEPAIOTCA AJMHbI TAT NPYKUHHbBIX NMOABECOK U MX OTKOHEHMA OT BEPTUKAAW; BblMOJHAETCS
NAEHTUOUKAUMA NPYKUH;

n3MepeHune TemnepaTypHbIX NepemeLLeHMi NpyY nepexoae NaponpoBoAO0B U3 ropAYEro B X0N04HOE COCTOAHME.
r) ConocTaBsiieHne n aHann3 GaKTUYECKMX M MPOEKTHbIX AaHHbIX Naponposogos v OMNC:
AOKYMEHTUPYIOTCA BCE OTMEUEHHbIe Npu 06C/1e40BaHNN OTKNOHEHUSA OT NPOEKTa;

pa3pabaTbiBalOTCA pPacyeTHble MOAENWN BbISIBIEHHbIX MPU BM3Yya/bHOM OCMOTPE YACTUYHbLIX WAM MOJIHbIX
3awemneHuni naponposogos n OMNC;

YTOUYHSAOTCA NMPUMEHUTENIbHO K KOHKPETHOMY MaponpoBOAY pacyeTHble MOZENN CBapHbIX COeAMHEHMUN (Ha
OCHOBaHWM AaHHbIX 3KCN/IyaTUPYIOLLEN opraHM3anmun).

MaponpoBoAbl ropayero Nnpomneperpesa, M3roToB/NeHHble U3
LeHTpobexHonuTbix (LLBJ1) Tpy6

145. TpeboBaHMs K meToaam M 06bemMam HepaspyLLaoWEero KOHTPO/IA NP TEXHUYECKOM AMarHOCTUPOBAHUMU
naponpoBoA0B ropsAYero NpomneperpeBa, M3roToBAeHHbIX U3 LeHTpobexkHoAUTbIX (LLBJT) Tpy6 TMnopasmepom & 630

X 25 Mm, D 630x 28 mmu & 920 x 32 Mm n3 cTanm Mapkn 15X1IM1®, skcnayaTUpyoLWmnxca npu TemnepaTtype napa
540 - 545 °C v gasneHuu 2,5 - 4,0 MIMa, nsnoxeHbl B Tabaumue VIII.8.

Tabnnua VIIIL.8
O6beKT MeToz KoHTpons Ob6bem MpnmeyaHne
KOHTpOAA KOHTpOAA
Tpy6onpoe |POMNC TpybonposoaHa | OcmoTp Tpybonposoaa u OMNC npoBoanTb B
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oA A cuctema v OMNC | ropsyem M XoN0L4HOM COCTOSHUAX
Mpamble N3mepeHune 100% Mpun DOCTUXKEHUN OCTaTOYHOM
Tpy6bI OCTaTOYHOM nedopmanmm, paBHO nosoBuHe
aedpopmaymm [ONYCTUMOrO 3Ha4YeHWs, U3MepeHus ee
nposoaATcA Kaxkable 25000 y
MeTannorpadpuyeckm |He MeHee 1 |MeTannorpapuyeckuini aHaan3 npoBoAUTCA
n awanus (MW) c|Tpy6sl Ha | Ha oTobpaHHbIX NpobKax AN Ha Bbipeske.
OL,eHKOM CBOMCTB | NAPONpPOBOA, BbipesKy cnefnyeT coBMELWATb CO CBAPHbIM
meTanna n coeiHEHNEM
MWKPOMOBPEXKAIEMO
CTM Ha Bblpe3ke (MB)
CBapHble BUK, Y3K, MIMNK|100% -
cTbiKoBble | (MMNA) waun UA
CoeNHEHM
q y3T 100% ToNwyHa CTEHKN KOHTPOInpyeTcA OANH pa3
B 30HE CBAapHOrO COeAMHeHUs (mecTo
pPacToYKM NoA, NoAKNALHOE KOJbLLO)
TB 100% N3mepaeTca TBepAOCTb MeTanjia Wea U
NPMMBbIKAOLLErO OCHOBHOMO MeTanna.
KoHTposlo noanexar B TOM  4ucie
3aBOACKME CTblKM, a TaKKe CTblKM C
PEMOHTHbIMM NOABAaPKaMu
MeTannorpadpuueckn |He meHee 10% | KOHTpoAO NogBepratoTca CTbIKMU:
m aHanuz (MWU) c|(obbem - C PpasynpoYHEeHHbIM MeTaN/IoOM LUBa
NMOMOLLbIO PEn/IYK | KOHTPOS MOXKET | (TBEPAOCTD LUBA HUMKE TBEPAOCTU OCHOBHOIO
3TB CBapHOTO | YTOUHATHCA) meTanna);
coefnHeHuns - C NoABapKou;
- Pa3HOTO/NMHHBIX 3nemeHTOB (Tpyba
LUTAaMNOCBAPHOE KOJIeHO)
UccneposaHue OaHo  cBapHoe | Bbipesky crnenyeT cOBMELLATb C OCHOBHbIM
CTPYKTYpPbl M CBOWCTB | cOeAnHEHME (C |MeTansiom  Tpybbl. BmecTto  BbipesKku
MeTanfa Ha Bblpe3Ke | OCHOBHbIM cBapHOro coeanHeHusn (KaTywwKn)
(1B) METaNIOM)  Ha | 4oMycKaeTcsa Bblpe3ka NpPobKM AnameTpom
naponpoBog, He MeHee 120 mm ¢ nocneaytoLel BBapKom
rAyxoro wryuepa.
Mpn Bbipeske NpPoOBKM M3  HUNKHEro
noaynepumeTpa Tpy6bl wTyuep
(3arnywatowmi) yCcTaHaB/MBaeTcA
AOHBILWKOM  BHYTpb. BBapka wrTyuepa
AOJIXKHA BbIMNO/IHATLCA c MOJIHbIM
NponJaBJAeHNeM CTEHKM WITyLepa

146. UccnepoBaHure cocTaBa, CTPYKTYPbI M CBOMCTB METasl/1a Ha Bblpe3Kax BbIMOHAETCA c/ieayrowmm obpasom:

a) BbipesKy npobbl 0CHOBHOrO MeTasl/1a B BUAE KaTyLUKM UM NPOBKM COBMELLAIOT C BbIPE3KOM CBAPHOTO CTbIKa
MM 0TOOPOM NPOOKM CBAPHOIO COeAMHEHUA:

KaTyllKa Bblpe3aeTcA M3 NaponpoBoAa C MOMOLLbIO FAa30BOM PE3KM: aLEeTUIEHO-KMCNOPOAHON MAN CMeCU
Nob0oro roptoyero rasa c KMciopodom. nmMHa Bbipesaemoro TpybHoro asiemeHTa (BKAtoyvatouero ase LB/ Tpybbi) ¢
KONbLLEBbIM CBAPHbIM LLBOM NOCEPEANHE A0/IKHA COCTaBAATb He meHee 650 mm;

npobka M3 AeNCTBYIOWEro MaponpoBOAa Bblpe3aeTca TO/IbKO MexaHM4Yeckum cnocobom: dppesepoBaHuem,

NG 91

Ha cauT


https://tk-expert.ru/

BbicBepiMBaHMEM. OHa J0KHA ObITb AMameTpom He meHee 120 MM ¢ noc/ieAyoLLen NPMBAPKOM ryXoro wryLepa B

CBapHoe coeanHeHMe naponposoaa. TexHonorma npmeBapkm rayxoro wryuepa (DN 2 100) B oTBepcTMe, NoayvyeHHoe
npwv Bblpe3Ke NPOOKM B CBaPHOM COeAMHEHUM NAapPONPOBOAA, AO/IKHA COOTBETCTBOBATL TpebosaHMAM H/,.

6) Mpu nccnepoBaHUKM ocHoBHOro meTtanna LIB/ Tpy6 onpeaensiorca:

XUMWNYECKNI U KapbumaHbIA COCTaBbl MO CEYEHUIO CTEHKUN TPyObl;

KpaTKOBPEMEHHblE MeXaHUYECKME CBOMCTBA NP KOMHATHOM M paboyen TemnepaTypax;
KpUTUYECKan TeMnepaTypa XpynKocTu (Mpu HeobxoammocTu);

COCTOSIHME MAaKPO- U MUKPOCTPYKTYPbI MO CEYEHUIO CTEHOK TPY6;

MUKpPONOBPEXAEHHOCTb OCHOBHOM U ﬂMKBaLI,MOHHOl)'I CTPYKTYpPblI nopamun C onpegeneHnem obbemHoOM aAonun
nop;

»KaponpouyHble CBOMCTBA (Mpy HEOBXOAMMOCTH).

B) MaKpOCTPYKTYpPHbI aHaNn3 NPOBOAMTCA Ha TEMMNIETax NO BCeMy NMOMepeyHOMY CeYEHMIO CTEHOK Tpyb ana
bUKCUPOBAHMA TMKBALMOHHOM MOA0CYATOCTU U BU3YaNbHOTO BbISIBIEHUA MaKPOHECMNOWHOCTEN TEXHOOMMYECKOro
NPOUCXOXKAEHWA.

r) MUKPOCTPYKTYPHbI aHann3 (BK/AOYaa MUKPOMNOBPENKAEHHOCTb) MPOBOAMUTCA Ha LWAMdAX MNOmnepeyHoro
ceyeHun CTeHOK TPy6 KaK B 30HAaX C OCHOBHOM CTPYKTYPOW, TaK U B IMKBALMOHHON 30HE, NPUMbIKaIOLWEN, FNaBHbIM
06pasom, K BHYTPEHHEW NOBEPXHOCTU TPYObl, C LLEbI0 BbIABAEHUA CTEMEHW PAa3BUTUA NIMKBALLMOHHbLIX CTPYKTYP M
bUKCUPOBaHNA MUKPOAEdEKTOB TEXHO/IOTMYECKOTO MPOUCXOXKAEHMA, @ TaKKe OLEHKM MUKPOMOBPEKAEHHOCTU
meTanna.

4) O6pasupl 419 MeXaHMYECKMX MCMbITaHWI Bbipe3aloT M3 30H MeTaslsla, MPUMbIKAIOWMNX K BHYTPEHHEeN
noBepxHOCTU TPyO.

E) an nccnegoBaHMm CBapHOro coegnHeHMA Ha BblpPe3Ke onpenenaroT:

TBEPAOCTb OCHOBHOFO MeTanna, 30Hbl TepMuyeckoro BauAHuA (3TB) u meTanna wBea coeguMHeHMA B Tpex
NPOAO0/IbHbIX CEYEHUAX (MO TPEM NMHUAM) Ha WKMde NonepeyHoro ce4eHus CTbika;

KpaTKOBPEMEHHbIE MEXaHWYecKMe CBOMCTBA MPM KOMHATHOW M pabodyeit TemnepaTtypax Mo pesyabTaTam
MCNbITaHU 06pasyoB Ha pacTaxkeHne M 06pasuoB ¢ Hagpesom "MeHaxe" n "Wapnu" Ha yaapHbIn n3rnb (Hagpes
HaHOCMUTCSA MO 30HE CMaBNEeHMA U MO MeTanNy LWBa);

XMMWYECKNIA COCTaB METa//1a WBa U NPU HEOBXOANMOCTU AONOJIHUTENbHO OCHOBHOIO METa/i/la U KapbuaHbin
aHaNu3 meTanna 3TUX 30H;

Ka4yeCTBO 30H CBApHOro coeaMHeHnA nNo pe3ysibTatam METaﬂI'IOI'pad)VI‘-IECKOI'O dHa/In3a Tpex MaKpOLIJfIVId)OB
nonepevyHoOro cevyeHmA,

MMKPOCTPYKTYPY U MUKPOMOBPEKAEHHOCTb 30H CBAPHOTO COEAMHEHMA MO pe3y/ibTaTaM MeTannorpadpmuyeckoro
nccneaoBaHMA ABYX MUKPOLW/IMG$OB NONEPEeYHOro ceyeHus;

JKaponpouHble cBoMcTBa (Npu HeobxogMmocTw).

*) Mpu uccnepoBaHnM ¢parmeHTa CBapHOro coeauHeHusa (NpobKu), Bbipe3aHHOro U3 AEeNCTBYIOLLEro
naponposoAa, onpeaenatoT:

TBEPAOCTb METa/1/1a 30H CBaPHOro COeANHEHUS;
XMMMUYECKWNI COCTaB MeTanna LBa (M OCHOBHOrO MeTanna);

MaKpO- M MUKPOCTPYKTYPY C OLLEHKON MUKPOMOBPEXKAEHHOCTM METaNNa 30H CBaPHOIo COeAnHEHNUA.
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147. MeTtogpbl

n obbembl

CTaHUMOHHbIE NUTaTe/IbHble TPy6onpoBoAbI

TpybonpoBoA0B HapyKHbIM AnameTpom 6onee 75 mm npmseaeHol B Tabanue VIIIL9.

HanmeHosaHue MeTog, O6bem KOHTpoAA MpumeyaHue
3NIeMeHTOB KOHTpO/IA
1 2 3 4
Tpybonposog, POncC TpybonposogHasa |OcmoTp Tpybonposoga u  OMNC
cucrtema n OMC NpPoBOAUTb B FOPAYEM U XOJIOLAHOM
COCTOAHUAX
Tpy6bl 7 dacoHHble | Y3T He meHee 3
OEeTanu nocne BbIXOAHbIX KOHTPOJIbHbIX
naTpybKoB perynvpytoLen ceyeHuM Ha
apMmaTypbl Ha AOJIMHE He KaXa0M u3
meHee 10 Da Tpyb6blI No YKa3aHHbIX
Xo4y ABUXKEeHUA cpenbl oT YYacTKOB; B
peryavpyoLiero, KaXKg,0Mm
ApoccenmpytoLLero KOHTPOJ/IbHOM
OpraHa, 30Hbl YCTAHOBKM CeYeHMN He meHee
ApoccenbHblX, WaitboBbix 4 Touek
Habopos, LenesbIx n3mepeHus
apoccenen.  TynuKosble
Y4aCTKM B 30Hax
BO3MOXHOTO
KOPPO3UOHHOIO M3HOCA
Mbbl Tpy6, | BUK 50% 1. ObsasaTenbHOMY KOHTPO/ItO
LUTaMMNOBaHHble n | (oBanbHoOCT noanexaTt rmbbl 6aiinacos PMK u
LUTaMMNOCBapHbIe KoNeHa | b), Y3K, o6sogos MNBA.
MMK
(MNA) v 2. Ha 3NeKTPOCTaHLMAX C
ua, y3T, T8 nonepeyYyHbIMM CBA3AMM AOMNyCKaeTcA
KOHTPO/Ib TMHOB Ha COEANHUTENbHOM
KpytonsorHytble oTBoAabl | BUK 100% MarmcTpanu BbIMOMHATL B obbeme:
R/Da< 2,5 (oBanbHOCT "ropaumin” cToAK 1 "xonoaHbIN" cToAK
b), V3K, - no 20%.
MMK
(MNA) wan 3. Ecnm 0BanbHOCTb KOHTPOIMPYEMBbIX
LA, 3T, TB rmbos n3mepAanachb paHee,
JonycKaeTca He NPOBOANTb
NOBTOPHbIX U3MEPEHUN.
4, KOHTpOAb TONLWMHBI CTEHKU WU
TBEPAOCTN MeTana rMboB BbINONHATb
B TPEX CEYEHUAX: LLEeHTPaAbHOM M NO
pa3Hble CTOPOHbI OT HEro; B KaXXAoM
KOHTPOJIbBHOM CEeYEHUM MO 3 TOYUKM
M3MEPEHUI: B pacTaAHYTOM MU
HENTPA/IbHbIX 30HAX.
5. KoHTponb rmbos npoBoguTca no
BCE ANUHE THYTOW 4actu Ha 2/3
< Ha calT

KOHTpPONA NpU TexXxHNn4YeCKom ANarHoCTUpoBaHUN CTaAaHULUMOHHbLIX NUTaTe/IbHbIX

Tabnuua VIIIL9

94


https://tk-expert.ru/

OKPY*KHOCTU Tpy6bl, BKtOYasA
PaCTAHYTYIO M HEMTPANbHbIE 30HbI

6. lpn HanMumm WTaMNOCBApPHbIX
KOJieH KOHTPOJIb NPOAONbHbIX
CBapHbIX coeanHeHnn metogamn Y3K
1 MIMK - 100%

JInTble KoneHa BUK, MIIK|50% 1. KoHTponb BbINOAHAT MO BCeW
(MNA) wnu NOBEPXHOCTU THYTOM YacTW, BKAOYAA
ua, vt PemoHTHble HapY>KHbIi, BHYTPEHHMI 06BOAbLI U
3aBapku - 100% HeWTpa/ibHbIE 30HbI.
2. Y3T BbINOAHAOT B TPEX CEYEHMUAX:
HeNTpasbHOM M B ABYX MO pasHble
CTOPOHbI OT Hero. B Kaxgom
KOHTPOJIbBHOM CEYEHUU U3MEepPeHuUA
NPOBOAAT B UYeTblpex TOYKax: Mo
HapyXXHOMY, BHyTpeHHeMy o06Boaam
W B HEMTPaJIbHbIX 30HaX
Jlutble, KoBaHble petanu |BUK, MIIK|PaanycHoble Kopnycbl apmatypbl ¢ DN > 250
(kopnyca apmartypsl, | (MMNA) wau | nepexoapl KOHTPO/INPOBAaTb TaKKe CO CTOPOHbI
TPOMHUKM) ug HApPYXHbIX BHYTPEHHEN  MOBEPXHOCTM - B
NoBepXHOCTEM - | AOCTYMHbIX MEecTax.
20% obuwero
Ko/nyecTea
JeTanen Kakaoro
Ha3Ha4YyeHuA.
PemoHTHbIE
3aBapku - 100%
Y3T 20% obuwero|1. KoHTponb KopnycoB apmatypbl
Ko/nyecTBa npoBoAAT B  YeTblpex  TOYKax
AeTanen KaxKgoro | paBHOMEpPHO no OKPYKHOCTHU
Ha3Ha4veHus Kaxkgoro naTpybka.
2. KOHTpO/Ib TPOMHUKOB NPOBOASAT B
yeTblpex TOYKAX pPaBHOMEPHO o
OKPY)KHOCTM WTyuepa, B uYeTblipex
TOYKaX KOJIJIEKTOPA B OKPECTHOCTU
NIMHUN COMPAXKEHMA CO WTYLEPOM MO
pa3Hble CTOPOHbI OT HEro U B TOYKe
KOJ1/IEKTOPA, PacnoJiIoXKeHHOoM NpoTMB
LEeHTpa/ibHOM OCcK WTyuepa.
3. KoHTposb nepexonoB NpoBOAAT B
OBYX CeyeHusx B6AM3U MepexogHbix
30H; B KarKgom ceyeHun - 4
KOHTPO/IbHble TOYKW, PABHOMEPHO
pacnpeaeneHHble Mo OKPYXKHOCTH
CsapHble coegnHeHunA BUK, Y3K OCHOBHbIe Mpu ob6HapyKeHUM HeaonyCcTUMbIX
CTbIKOBbIE (Twn | pedekTos obbem KOHTpOAA
1)-10% yBennymBaeTca BABOE; npwm
NOBTOPHOM 0bHapyXKeHuu
HegonycTUMbIX AedeKToB - obbem
KOHTpOJA yBenmumeaetca go 100%
< Ha calT
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BUK (kaTeT | LLUTyuepHbie Mpn obHapyXeHUM HeponyCTUMbIX
Yr10BbIX coeguHenuna c Da|pedekToB ob6bvem KOHTpONA
weos), Y3K,| = 100 mm u|YyBennuusaerca BABOE; npu
MMK CTblKOBble NOBTOPHOM 06Hapy>Keva|
(MNA) van|coepuHenna Tuna |HeAoNycTMMbIX aedekToB - obbem
A 2, B TOM uwucne | KOHTponA ysenndnsaetca Ao 100%
npuBapKu
OOHbILWEK
(3arnywek) - 30%
[JOHBILWKM (3arnyLwKu) BUK 100% Y3T u TB 3arnyweKk BbINOAHAKOT B 5
TOYKax: 4 - paBHOMEpHO Mo
Y3T,TB 50% OKPY»KHOCTU 1 1 - B LeHTpe

VIIl. HOPMbIl KOHTPO1A U KPUTEPUU KAYECTBA METANNA
Kotabl

148. Ons Tpyb noBepxHOCTEN HarpeBa XMMWYECKMIA COCTaB, TEXHOMOrMYeckne AedeKTbl, MaKpPOCTPYKTypa,
3arpA3HeHHOCTb HEMETaIZIMYECKMMM BKIOYEHUAMM A0/IKHbI YA0BNAETBOPATL TPe6OBaHUAM TEXHUYECKMX YCI0BUIA Ha
MOCTaBKY C YYETOM BO3MOKHbIX U3MEHEHUI NPU AJUTENbHOW 3KCNayaTaumnn, a obliee COCTOSHME MeTanna A0/KHO
YA0BNETBOPATbL CAEAYOWNM TPeboBaHUAM:

a) Mo pe3ynbTaTam BU3yasIbHOTO KOHTPO/IA MeTania TPyb (B KOTae 1 Ha Bbipe3Ke) He AoMnycKakoTcA:
BbIXOA, TPYD U3 paHKMpPa Ha BENUYUHY AMameTpa Tpybbl n bonee;

paBHOMEpPHOE YBEe/IMYEHUE HAPYIKHOTO AMamMeTpa OTHOCUTENIbHO HOMUHANbHOMO ANA TPy6 M3 NermpoBaHHbIX
MapoK cTanen 6onee yem Ha 2,5%, ans Tpyb U3 yrnepoancTbix ctanei - bonee 3,5%;

OTAY/NUHbI U MaKPOTPELLMHbI.
6) Mo pesynbTatam meTannorpadrUUYEcKoro KOHTPOA He A0NyCKatoTCA:
MUKPOTPELLUHDI;

KOPPO3MA MO NepUMeTpy 3epeH (MEeXKPUCTANIMTHAA Koppo3ua) Ha raybuHy 0,3 mm n 6osee B MeTanse Ha
HapY*KHOW NoBepxHoCTK Tpy6 M3 ctanm 12X18H12T;

cy/ibdUAHO-OKCUAHAA KOPPO3MA Ha HapYKHOM NMOBEPXHOCTM TPYD M3 NepAnTHbIX cTanen Ha raybuHy 0,1 mm um
bonee B meTanne;

0b6e3yrnepoeHHbIn cnoi rnybuHon bonee 0,2 mm.

149. ina KONNEKTOPOB KOT/I0B A0/IKHbI cObAtoAaThCA creayowme TpeboBaHMA K COCTOAHUIO MeTanNa:
a) Ha Hapy»KHOW M BHYTPEHHE NOBEPXHOCTAX KO/INEKTOPOB He A0MYCKaoTCA:

TPEeLMHbI BCEX BUAOB M NPOTAXKEHHbIE TpelwmHonoaobHble (aanHa B 10 pas 60blue WUpKUHbI) AedeKTbl;

HecnaowHocTH (aedeKTbl) okpyrao Gopmbl C pa3smepom Mo NOBEPXHOCTU 6osiee TONWMHbI CTEHKM Tpybbl Uan
6onee 20 mm n rnybuHom 6onee 3 mm;

NpoAo/ibHble PUCKM rybuHol 6onee 10% oT ToAwWwMHbI (S) cTeHKK uaun 6onee 2,5 mm npu S > 25 mm.
6) Mpornb KonnekTopa He Ao/XKeH npesbiwaTtb 20 MM Ha 1 M AanHbl 1 100 MM MO BCEM A/IMHE MEXAY Onopamu.

B) KauecTBO CTbIKOBbIX W LITYLEPHbIX CBAPHbIX COEAUHEHUI NO pe3y/ibTaTaM HepaspyLUaloWero KOHTPoas -
cornacHo nyHKktTam 156 - 158 ®HI.
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r) TeepAocTb MeTan/sia KO/IIEKTOPOB [O0JIKHA HaxoAMTbCA B Mpeaenax Caedyowmx PeKkoMeHayemMblx
[AVanasoHOoB:

Ans ctanm mapku 20 - ot 120 ao 180 HB; ans ctanmn 15IC (161C) - ot 120 ao 200 HB;
Ana ctanm mapku 12MX n 10CrMo910 - ot 120 go 190 HB;

ANA CTanm Mmapok 15XM, 12X1IM® 1 15X1M1® - ot 130 go 210 HB;

ANA MapTEHCUTHbIX cTanein 10X9M®b n X10CrMoVNb9-1 - o1 190 go 255 HB.

[N NepAnTHbIX CTanei OTKNOHEHMSA NO TBEPA,O0CTU META/INIA CNeAyeT CYUTATb KPUTUUHBIMU, ECIU MUHUMANbHOE
€e 3HaYeHWe MeHbLUE HUXKHEN rPaHULbl COOTBETCTBYIOLLEro AaHHOM MapKM CTa/lvM PEKOMEHA0BaHHOTO AManasoHa Ha
10%, a MaKkCcMManbHoe 3HayeHue 6oJiblle ero BepxHel rpaHuubl Ha 15% oT cpegHero (MeAaMaHHOro) 3HauyeHus
TBEPAO0CTU AAHHOTO ANANa3oHa.

ANnAa mapTeHCUTHbIX cTanem YKa3aHHble OTKIOHEeHWA He O0/1XKHbI NpeBblwaTbh 5 n 10% OTHOCUTENIbHO HUMXKHEN U
BerHEI\/‘I rpaHnL, COOTBETCTBEHHO OT BE/IMYUHDbI CpeaHEero sHa4eHnA peKOMEHO0BAaHHOIO AMana3oHa TBEPAOCTH.

Ecnu TBEpAOCTb MeTan/1a He YKNAAbIBaeTCA B PaMKMU PEKOMEHAYEMOTO ANANa3oHa, HO He BbIXOAWT 3a rpaHuULbI
KPUTUYECKUX 3HaYeHUN, TpebyeTca NpeaycMOTPETb KOMMEHCUPYIOLLIME MEPOMPUATHA.

4) Ana KonnekTopoB U3 yraepogucton uam monmbaeHoson (15M, 16M) ctanu rpadmtmMsauma He [O0NXKHA
npesblwaTb 6ann 2 cTaHgapTHOM WKanbl (npunoxenne N 1 k OHM).

e) Ans KONNeKTopoB M3 TensoyCTOMUYMBOM CTaNn NEPNTHOTO Knacca, paboTatowmx B YCJOBUAX MO3YYecTy,
MUWKPOMOBPEKAEHHOCTb META/I/1a HE A0J/IKHA NpeBbIlwaTth 6ann 4 ctaHAapTHOM wWKanbl (Mpunoxkenme N 3 K GHM).

[lna KONNEKTOPOB U3 XPOMMCTOM CTasIM MapTEHCUTHOTO KNacca MUKPONOBPEXKAEHHOCTb He A0/13KHa NpeBblLWaTh
6ann 3 wkanbl (npunoxkeHmne N 8 Kk ®HM).

150. TpeboBaHMA K KayecTBy M KPUTEPUM OLEHKM COCTOAHWMA NaponepenyckHbix Tpyb, paboTatowmx npu
Temnepatype 450 °C u Bbille, COOTBETCTBYHOT aHA/IOMMYHbIM TPpeboBaHMAM K Tpybam NaponpoBOLOB, YCTAHOBAEHHbIM
B NyHKTe 153 aaHHoM rnasbl PHI.

CocTosiHMe mMeTaia MTbIX AeTanen, pabotaowmx npu Temnepatype 450 °C v Bbllle, AOMKHO YA0BNETBOPATL
CleayroLLMM YCNOBUAM:

KauyecTBO NOBEPXHOCTU M MAKpPOCTPYKTypa AO0/IKHbI COOTBETCTBOBATb TPEOOBAHUAM TEXHUYECKMX YCAOBUIM Ha
OT/IMBKY;

TBEPAOCTb METaNNa A0/IXHA YA0BNEeTBOPATb TPe60BaHUAM TEXHUYECKMX YCIOBUIA Ha NOCTaBKY. [pu oTcyTCTBUK
TaKWUX AaHHbIX TBEPAOCTb MeTasl/1a INTbIX AeTasel A0/IKHa COCTaBNATb He MeHee 0,8 OT HMXKHEeW rpaHuLbl Anana3oHa
TBEPAOCTU 418 aHANOTMYHON MapPKM CTa/IM KaTaHbIX, KOBaHbIX U LITAMMOBAaHHbIX AeTasiein cornacHo Hopmam ®HIM;

B MMKPOCTPYKTYpe MeTasia He L0NyCcKatoTCsA Nopbl pasmepom 6osiee 5 MKM.

151. CocToAHMe meTanna napoBogonepenyckHbix Tpyb, paboTatowmx npu Temnepatype Ao 450 °C, fonKHO
Yy40BNETBOPATb CAeAyoWwmMm TpeboBaHNAM

a) Ha noBepxHocTv rnboB Tpyb He gonycKatoTea:
TPELLMHbI BCEX BUA0B, A TaK¥Ke NPOTAXKEHHbIE TPpelnHonoaobHble (AanHa B 10 pas 6osblue WKpPUHbI) AedeKTbl;
NPOAO/bHbIE PUCKM Fy6UHOI 6onee 10% TONLLMHBI CTEHKM UK Bonee 2 MM Ana S = 20 Mm;

AedeKkTbl okpyrnoii ¢opmbl (PakoBMHbI, KOPPO3MOHHbIE A3Bbl) C Pa3Mepom Mo nosepxHocTn 6osee 10 mm m

rnybuHom bonee 1,5 mm ana anemeHToB ¢ D, < 133mmuan c pasmepom no NnoBepxHocTn 6onee 15 mm m rnybuHoM
6onee 2,5 Mm ana 31eMEHTOB OCTa/IbHbBIX TUMOPA3MEPOB;
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cKoMneHnA AedeKToB OKpyrnoi Gopmbl ry6uHoii 6osnee 0,5 Mm Ans anemeHTos ¢ Do < 133 Mm unu rny6uHoi
6onee 1,0 Mm A8 31eMEHTOB APYrMX TUNOPA3MEpPOB.

6) MoBepxHOCTHble AedeKTbl C OCTPbIMU KpasMmu cnefyeT BbIbnpaTb abpasvBHbIM MHCTPYMEHTOM C NIaBHbIM
CKpyrfieHMem KpaeB BblOOpKW. [pu 3TOmM BblOOpPKa He A0/KHA 0CnabnAaTb CTEHKY A0 YPOBHA, NPUMBOAALLEro K
CHUMKEeHUIo KoadpdurumMeHTa 3anaca NPOYHOCTU HUKE HOPMATUBHOTO 3Ha4YeHus. B nitobom cnyyae rnybmHa BbiIGOpKK He
[0/MKHa npeBbiwaTh 15% 0T HOMMHANBbHOM TONILWMHBI CTEHKW 3/IEMEHTA.

B) Ha BHyTpeHHem o6Boge rmMboB A0MycKaeTcs NiaBHas HEPOBHOCTb (BO/IHUCTOCTb) BbICOTOM He 6Gonee
NOM0BMHbI HOMWUHA/NbHOW TO/LLMHbBI CTEHKWU, HO He 6onee 10 mm. Mpu 3TOM War BOIH [A0/KEH BbiTb He MeHee
YTPOEHHOM NX BbICOTbI.

r) OBasibHOCTb rM60B TPY6 He A0NKHA NpeBblwaTh 8%.

4) YTOHeHMe CTeHKU NpsAmbIX Tpy6 U rmboB B HEMTPaNbHbIX 30HaX He A0/IKHO NpeBbilaTh 10% OT HOMUHaNbHOM
TOJILMHbI CTEHKM, @ TMOOB B pacTAHYTOM 30He (Ha HapyXHOM 06Boae) - 15%, ANA KPYTOU30THYTbIX TMOOB A0NyCcKaeTca
YTOHEHMe CTEHKK MO HapyKHoMy 06804y A0 20% OT HOMWUHAIbHOM TOANLLMHbI (€CIN MHbIE KPUTEPUU HE YCTAHOBEHDI
B TEXHMYECKOM AOKYMEHTAL MM N3rOTOBUTENA).

Ecnn yToHeHme CTeHKM 3/1eMeHTOB MNpeBbllaeT yKa3aHHble HOPMbI, TO UX pa6OTOCI'IOCO6HOCTb AO0/1XKHa 6bITb
noarBepXaeHa KOHTPOJ/IbHbIM PaC4eTOM Ha MPOYHOCTb.

e) MMbbl cunTaloTCA HEMPUTOAHLIMU K AaNbHENLIeH 3KCnayaTaumnmn, ecam no pesyabrtatam nx Y3K obHapysKeHbl
AedekTbl, amnanMTyaa unm npober axo-curHana ot KOTOPbIX PaBHbl AW NPEBbLILWAOT OPAKOBOYHbIE 3HAYEHMA UM HA
BHYTPEHHEN NOBEPXHOCTU Ob6Hapy)KeHbl aedeKTbl, MNpeBbillaloWmMe M0 amMranTyae KOHTPOJ/IbHbIA YPOBEHb
YYBCTBUTE/IbHOCTM.

KauecTtBo rmboB cumTaeTca yA0B/JETBOPUTE/IbHLIM, €CIN MO pe3y/bTaTamM UX KoHTpons metoaamu BUK, Y3K,
MMK (MNA4) vam LA He obHapyKeHbl AedeKTbl ¢ 6PpaKOBOYHbIMMU MPU3HAKAMMU.

) TBepaocTb meTanna rMboB [O0MKHA COOTBETCTBOBATb C/AEAYHOWMM PEKOMEHAO0BaHHbIM MHTepBasam
3HAYEeHUN:

Ans ctanm mapok 20, 15IC (16rC) - ot 130 ao 190 HB - B pacTaHyTOl 30He 1 oT 120 Ao 180 HB B HeliTpabHbIX
30Hax M Ha NpsAmMbIX ydyacTkax. Ans ctanm 15IC (161C) cuntatb NnpUemaembiM yBenYeHne TBepA0CTM B HEMTPaIbHbIX
30Hax 4o 190 HB u B pacTaHyTOM 30He rnba go 200 HB;

ans ctanm mapkm 12MX (u 10CrMo910) - ot 130 go 200 HB B pacTaHyTOi 30He M oT 120 go 190 HB B
HEWTPANbHbIX 30HAX M HA NPAMbIX Y4aCTKaXx;

Ana ctanm mapok 15XM, 12X1M® n 15X1M1® - ot 140 ao 220 HB B pactaHyToi 30He 1 oT 130 go 200 HB B
HeNTPasbHbIX 30HAX M Ha NPAMbIX Y4acTKax.

JonycKatoTcA OTKJOHEHMA OT rPaHUL, YKa3aHHbIX AMana3oHOoB TBepA0CTU B CedyowWwmx npesenax:

ana ctaneit 20 u 15IC (16IC) - B CTOPOHY YMEHbLUEHUS OT HUMKHEN rpaHnLLbl M B CTOPOHY YBEIMYEHUA OT BEPXHEN
rpaHuubl Ha 10 1 15% coOTBETCTBEHHO MO CpeAHElN Be/IMYNHE TBEPAOCTU AaHHOIO AManasoHa;

ana ctanent 12MX, 15XM, 12X1M® 1 15X1M1®P - B CTOPOHY YMEHbLUEHMA OT HUXKHEN FPaHULbl U B CTOPOHY
yBEe/NINYEHUA OT BepXHeW rpaHunubl Ha 5 1 10% cooTBETCTBEHHO MO CpeHel BeNMYNHE TBEPAOCTM AAHHOTO AMana3oHa.

Ecnn TBEpAOCTb MeTanfa He yKNaAblBaeTcA B PaMKM PEKOMEHAO0BAHHOrO Avana3oHa, HO He BbIXOAMUT 3a
rPaHULbl KPUTUYECKUX 3HAYEHUI, TpebyeTca NpeayCMOTPETb KOMNEHCHPYIOLWME MEPONPUATHA.

3) TpeboBaHWA K KAYecTBYy CBApHbIX COEAMHEHUI NepenyckHbIXx TPyO No pesynbTaTam HepaspyLlatowero
KOHTPO/IA - COr/lacHO NyHKTam 156 - 158 aaHHo rnasbl GHI.

n) Ons Tpyb 3 yrnepoamncrton n monnbaeHosor (15M, 16M) ctanum, paboTtatowmx npu Temnepatype Bbiwe 390
°C, rpadunTM3aLMA B 30HAX CBAPHbIX COeANHEHUIN U B MeTasie rTMboB He A0/1KHA npeBblwaTb banna 2 ctTaHgapTHOM
wKanbl (npunoxkenme N 1 k ©HM).
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K) Mpu mnccregoBaHMM CBOMCTB METasl/la Ha Bblpe3Kax O0JIXHblI cobnogatbea cieayowme TpebosaHua B
OTHOLLIEHUM Pe3y/IbTaToB 3TUX UCCNEA0BaAHNMI:

XUMUNYECKNIA COCTaB, MaKPOCTPYKTypa, 3arpA3HeHHOCTb HeMeTa/VIMYECKUMU BKAKOYEHUAMU  OO01KHbI
COOTBETCTBOBATb TpE6OBaHMﬂM TeXHUYECKUNX ycnosm VI,‘

MPOYHOCTHbIE XapPaKTEPUCTUKM MeTaNa (BpeMeHHOe CONPOTMBAEHME Pa3pblBY U YCA0BHbIA NPeaen TeKy4ecTu)
He A0/IKHbl OT/IMYaThCA 6osiee Yyem Ha 5% B MEHbLUYIO CTOPOHY OT 3HaYEHUI, PernameHTUPOBaAHHbIX TEXHUYECKUMM
YC/I0BMAMM Ha NOCTaBKY, KaK NPU KOMHATHOM, Tak M Npu pabouyeit Temnepartypax;

OTHOCUTEeNbHOE YANMHEHUE CTaHAAPTHbIX O6pa3LI,OB OO/TXHO COCTaBNATb MNpwu KOMHaTHOM TeEMMNepaType He
meHee:

20% - ons yrnepoamncTomn ctanu;
16% - ana KpemHemapraHuosucton ctanm (151C, 16 C);
18% - pona nernpoBaHHOM XpOMOMOINDOAEHOBOM M XPOMOMOINBAEHOBAaHAAMEBOW CTanu;

OTHOLUEHWE MNpeena TeKy4yecTM K BPEMEHHOMY COMPOTUB/IEHUIO HEe AOJIKHO MpeBblwaTb MPU KOMHATHOM
Temnepatype 0,65 - ana yrnepoguctbix ctanen n 0,75 - Ana nerMpoBaHHOM CcTanu;

MWHUMaNbHOE 3HaYeHue yaapHON BA3KOCTU NPU KOMHaTHOM TemnepaTtype Ha obpasuax ¢ OCTpbiM Hagpesom
(Tvna "LWapnu") AonxkHo 6biTb He meHee 0,20 MOx/m? (2,0 Krc-m/cm?), Ha obpasuax ¢ KpyrabiM Hagpesom (Tvna
"MeHaxe") - He meHree 0,30 Mxx/m? (3,0 krc-m/cm?).

152. bapabaHbl KOTN0B A0/XKHbI YA0BNETBOPATL C/IEAYIOLWMM HOPMAM KayecTBa
a) leomeTpuyeckmne napameTpbl bapabaHa 4OKHbI COOTBETCTBOBATL YC/IOBUAM:

OTK/IOHEHME CpegHero gnameTpa 63pa6aHa OT HOMUHA/IbHOTO 3HA4Y€HUA HE O0JIXKHO npesbiwaTb 1%8 60l'lbLLIYI'O
CTOPOHY;

oBa/IbHOCTb 6apabaHOB He A0/KHa NpeBbllaTh 1%;

OTK/IOHEHWE OT NPSAMOJIMHEMHOCTU 0bpa3yolWmMx obeyaek He A0MKHO NpeBbilaTb 3 MM Ha Kaxabln 1 meTp
ONVHbI 0beYyaliky;

6) Ha noBepxHOCTM MeTanna M CBapHbIX COeAUHEeHUI bapabaHa He [A0MycKalTCA TPeLMHbl BCEX BUIOB U
HanpaBAeHWUN.

JonyckalTca MOBEPXHOCTHbIE eAMHUYHble AedeKTbl OKpyrion ¢opmbl nonororo npodpunsa (pakoBUHbI,
KOPpPO3MOHHbIe A3Bbl) rybuHOM He 6onee 10% OT TONLWMHbBI CTEHKK, HO He Bonee 8 MM C MaKCMMasbHbIM Pa3Mepom
Ha noBepxHocTM He Bosiee 20 MM, OTCTOALLME OT KPOMKM BMMNKaAMLLIEro OTBEPCTMA UM CBAPHOTO LIBA HA PAacCTOsiHUE
He meHee 300 mm. B 30Hax oTBepcTUiA (BKIOYanA KPOMKMK) M CBAPHbIX COEAMHEHWUIN, TO €CTb HAa PACCTOSHUN OT HUX
meHee 300 MM, 40MYCKaOTCA YKa3aHHOTO Bbllle TUMa gedeKTbl rybuHon He 6onee 5 MM 1 MaKCMMaibHbIM PasMepom
Nno NoBepPXHOCTU He bonee 10 mm.

JonycKaloTcA CKOMAEHUS KOPPO3MOHHbIX A3B WMAWM APYrMX MOBEPXHOCTHbIX AedeKToB nonororo npoduns
rnybuHoi He 6onee 3 mm.

B) He AOMYCKAOTCA PAcC/I0eHNA MeTanNa, BbIXoAALLME HA MOBEPXHOCTb J1a30BbIX OTBEPCTUN;

r) TBEPAOCTb METaNNa NO AaHHbIM U3MEPEHUI NepeHOCHbIM NPUBOPOM A0KHA HAXOAUTLCA B Npeaenax:
ANs yrnepoaucTon u moanbaeHosom ctanu (tuna 20, 206, 15M, 16M, 20K, 22K) - 120 - 180 HB;

Ans nerMpoBaHHoM ctanu Tuna 16F’HM, 16FTHMA - 140 - 210 HB; ctanm 15NiCuMoNDb5 - 180 - 250 HB.

JlonycKaloTcA OTKAOHEHUA OT rPaHMYHbIX 3HAYEHUI YKa3aHHbIX PeKoOMeHAyeMblX OMana3oHOB TBEpAOCTU B
BEPXHIOK U HUMHIOK CTOPOHbI:
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ANnAa yrnepoamuctoit n monnbaeHosoi ctanm (20, 206, 15M, 16M, 20K, 22K) He 6onee, yem Ha 10% oT cpegHero
3HayeHUs TBEPAO0CTM COOTBETCTBYIOLLErO AMana3oHa;

ana cranen 16MHM, 16FHMA, 15NiCuMoNb5 He 6onee, yem Ha 7% OT cpegHero 3HayeHWA TBEPAOCTU
COOTBETCTBYHOLLETO ANanasoHa.

Ecnn TBepAOCTb MeTanfia He YyKNaAblBaeTcA B PaMKM PEKOMEHAO0BAHHOrO AManasoHa, HO He BbIXOAMUT 3a
rPaHULbl KPUTUYECKUX 3HAYEHWI, TpebyeTca NpeayCMOTPETb KOMMIEHCUPYIOLWME MEPONPUATHA.

[) CTPYyKTypa meTanna no pesynbTaTam MeTannorpaduyeckoro MccnenoBaHMA Ha IOKa/bHbIX Npobax uau
Bblpe3Kax A0/1XKHa COOTBETCTBOBATbL TPEHOBAHUAM K MCXOAHOMY COCTOAHMIO.

e) Npu nUccnenoBaHUM CBOWCTB MeTa/la Ha BblpesKax A0/IXHblI cobaogaTbea cneayowme TpeboBaHUa K mx
pesynbTaTtam:

NMPOYHOCTHbIE XapaKTEPUCTUKM MeTaa (BpeMeHHOEe CONPOTUBIEHME PA3PbIBY U YCIOBHbIN Npeaen TEKYYecTH)
He LONIXKHbl OTIMYaTbCA 6osiee Yem Ha 5% B MeHbLUYHO CTOPOHY OT 3HAYEHUN, PernaMeHTUPOBAHHbIX TEXHUYECKMMMU
YC/IOBUSIMM Ha NOCTABKY, KaK NPM KOMHATHOM, Tak 1 npu paboyen TemnepaTypax;

OTHOCMTE/IbHOE YAJIMHEHWE CTaHAAPTHbIX Pa3pbiBHbIX 06Pa3LOB [AO/MKHO COCTaBAATb MPU  KOMHATHOM
TeMMepaType He MeHee:

20% - pns yrnepoamncTon ctanu;
17% - ana nernposaHHol (16F’HM, 16THMA, 15NiCuMoNb5) ctanu;

OTHOLUEHWE YCNOBHOFO npegesna TEeKy4yecTM MeTansla K BPEMEHHOMY COMPOTMBAEHUIO MPU KOMHATHOM
TemnepaTtype He A0/1XKHO npesblwaTth 0,65 Ana yrnepoanctbix ctanen n 0,8 - onA NerMpoBaHHbIX;

yAapHas BA3KOCTb MeTa/i/1a NPy KOMHaTHOM TemnepaTtype Ha obpasuax c ocTpbiMm Hagpesom ("Lapnun") gonkHa
6bITb He MeHee 0,20 MO/m? (2,0 Kre-m/cm?);

KpUTUUYECKas TemnepaTtypa Xpynkoctu meTtanna (Tx) AonKHa 6biTb He Bbiwe 60 °C.

) TpeboBaHWA K KAYeCTBY CTbIKOBbIX M LWTYLEPHbIX CBAPHbIX COeAWMHeHWI 6GapabaHoB NO pesynbTaTam
HepaspyLLAKLLErO KOHTPOIS - COrNacHO NyHKTy 156 gaHHo rnasbl GHIM.

Tpy6onpoBopabl napa u ropa4yeit BOAbI

153. CocToAHMe MeTa/a 3/IeMeHTOB NaponpoBOAOB (BK/lOYas naponepenyckHble TpybonpoBoabl TYPOoUH 1
KOT/IOB) U3 CTanei Nep/IMTHOTO M MAapPTEHCUTHOro Knaccos, paboTatolwmx npu Temnepatype 450 °C 1 Bbilwe, AOMKHO
YA,0BNETBOPATH C/IeAYOWMUM TpeboBaHNAM

a) XMMUYECKUIA COCTaB, TexHosornyeckme aedekTbl, MaKpPOCTPYKTYpa, 3arpA3HEHHOCTb HeMeTa/lIMYecKUumM
BK/IIOYEHUAMM L0JIXKHbI COOTBETCTBOBATH TPEOOBAHUAM TEXHUYECKMX YC/IOBUIA HA NMOCTaBKY;

6) octaToyHas gedopmaLms NOA3YYECTU HE A0/KHA NPEBbIWaTh: AN NPAMbIX Tpyb 13 ctann 12X1IM® - 1,5%
AMameTpa; gnsa npAmMbIx Tpyb 13 ctanei gpyrux mapok - 1,0% gmuameTpa; 44a NPsMbIX Yy4aCTKOB FHYTbIX Tpy6 (rmboB)
HEe3aBUCMMO OT MapKu cTaaum - 0,8% guameTpa.

OcTaTo4Han gepopmauma npAmMbIX TPYO 1 NpAMbIX y4acTKOB rMboB naponposoaos 610koB CKA 13 cTann mapok
12X1M®, 15X1M1d, 10XOMDB 1 X10CrMoVNb9-1 He aonxHa npesbiwaTtb 0,8 1 0,6% COOTBETCTBEHHO.

B) 415 cTaan mapok 12X1IM® n 15X1M1P cymmapHoe npefenbHoe cogepsKaHue Nernpytowmx snemeHToB B
KapbuaHOM ocaZKe He AONXKHO npeBbiwaTtb 60% oT 0bwero (CyMmapHOro) cogepsKaHusa NermpyroLLmMx 31eMeHTOB B
meTanne;

r) yTOHEeHME CTeHKM NPAMBbIX TPy M rMboB B HEMTPasIbHbIX 30HAX HE A0/IKHO npeBbiwaTb 10% OT HOMUHaNbHOW
TO/NWMHbI CTEHKM 3/1eMEHTa, a r’MboB B pacTaAHyTOM 30He (Ha HapyXHom o6Boge) - 15%. [ns KpyTOM30rHyTbIX rTMboB
[0MYyCKaeTca YTOHEHUE CTEHKM MO HapyXHoMy 06Boay A0 20% OT HOMUHAbHOW TONLLMHBI.
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Mpu HecobnoAeHUM pAaHHbIX TpeboBaHUIK MO AOMNYCTUMOMY YTOHEHMIO CTEHKU 3/IEeMEHTOB  UX
pPaboToCnoCO6HOCTb A0MKHA 6bIThb MOATBEPKAEHA KOHTPO/IbHLIM PacYeTOM Ha MPOYHOCTb C YTOYHEHNEM PECYPCHbIX
XapaKTepPUCTUK.

A) AONYCKalTCA NPOTAXKEHHble AedeKTbl MEXaHUYECKOro NPOUCXOXKAEHUA (PUCKMU) HA HapYXKHOM NOBEPXHOCTU
FHYTbIX 9/1eEMEHTOB r1ybuHon He 6onee 10% HOMUHANBbHOM TONLLMHBI CTEHKK, HO He Bosiee 1,5 MM B pacTaHYTOM 30He
1 He 6onee 2,0 MM - Ha OCTa/IbHbIX Y4aCTKax NOBEPXHOCTY;

Ha Hapy»KHOM NOBEPXHOCTM 3/1EMEHTOB NapOoNpPOBOA0B AOMYCKAOTCA KOPPO3NOHHbIE A3Bbl, PAKOBMHbI U Apyrue
NIOKa/IbHble NOBPEXKAEHUA NNaBHOM Gopmbl rnybuHoM He 6os1ee 10% HOMUHANLHOM TONLWMHbI CTEHKK, HO He Bonee 2
MM. TpeLuHbl BCeX BUAOB He A0MYCKaloTCA;

€) MMKPOMOBPEXKAEHHOCTb MEeTaszia 3/1EMEHTOB M3 MEpPAUTHbIX cTanei npu 500-KpaTHOM yBENMYEHUU He
[0JIKHA NpeBblwaTh 4-ro 6aina no wkane (npunoxexHve N 3 kK ®HM).

MUWKpPOMNOBPEXAEHHOCTb MeTala 3/1eMEHTOB U3 MapPTEHCUTHbIX cTaner npu 1000-KpaTHOM YBEAUYEHUU He
[0J/1XKHa NpeBbllwaTh 3-ro 6anna no wkane (npunoxexHme N 7 kK ®HM).

CTteneHb cheponansaLmm nepanTa He A0KHA NpeBblwaTh 5-11 6ann no wkane (npunoskeHne N 2 kK OHM). Mpwu
60o/1ee BbICOKOM ypoBHe cheporansaumnm nepmTa TpebyeTca oueHUTb PecypcHble XapaKTePUCTUKN MeTa1a C yY4eTOM
pPEe3ynbTaToB KAaPOMPOYHbIX UCMbITAHWUIM HA Bblpe3Ke.

*K) 0BaNbHOCTb r’MH0B TPyb C OTHOLWEHMEM HapyKHoro (D,) K BHyTpeHHemy (Dgu) AnameTpy He bonee 1,3 AoKHA
6biTb He meHee 1,5%, 3a MCKAOYEHMEM TMOOB, M3rOTOB/IEHHbIX HAarPEBOM TOKAaMM BbICOKOM 4acTOTbl C OCEBbIM
nogyaTMeM WAM NOABEPrHYTbIX BOCCTAHOBUTE/NIbHOW TepmMMuyeckon o6paboTke, WMAM UMEILWMX HayabHYHO
(ncxopHyto) oBanibHOCTL MeHee 1,5%. CHUKeHMe 0BasIbHOCTU B MPOL,ECcce 3KCMyaTalMm He AOKHO npeBblwaTtb 50%
OT ee UCXOAHOro 3Ha4YeHus.

3) nocne 100 TbicAY YACOB 3KCM/yaTaLMM AOMYCKAETCA CHUMKEHME KPAaTKOBPEMEHHbIX MEXaHUUYECKUX CBOMCTB
npU KOMHATHOM TemnepaType: BPEMEHHOro CONnpoTUBAEHUS Pa3pbiBY U npeaena Tekydyectn - Ha 30 MIa, yaapHoi
BaskocTu (KCU) - Ha 0,15 Mxk/m? (1,5 krc-m/cm?) mo cpaBHEHMIO € rapaHTUPOBaHHbIMM YPOBHAMM CPeAHEMAPOUHbIX
3HAYEeHUM COOTBETCTBYIOLLMX XapaKTEPUCTUK COrnacHo TpeboBaHMAM Ha NOCTaBKY. MUHMMa/IbHOE 3HaYeHne yaapHoi
BA3KOCTM NPW KOMHaTHOW TemnepaTtype, NoJiydeHHoe Ha obpasuax ¢ ocTpbim Hagpesom (KCV), 40NXKHO COCTaBNATb He
meHee 0,25 MOx/m? (2,5 Kkrc-m/cm?).

Mpeaen Tekyyectv ctanmn 12X1IM® n 15X1M1P npu TemnepaType 550 °C gonxeH 6bITb He HMKe 180 MIMa, ctanm
12MX n 15XM npu Temnepatype 510 °C - He Huxke 200 MMMa.

3HayeHMA U npepenbHble HOPMbl TBEPAOCTM r'MOOB MaponpoBOAOB M3 MEPAUTHbLIX CTanel MPUHUMAIOTCA B
COOTBETCTBUWM C YKasaHMAMM noanyHkTa """ nyHkta 151 OHM ana anemeHTOB NapoBOLOMEpPenyCKHbIX TPYOHbIX
cUCTEM KOT/NI0B. TBEpAOCTb MEeTanna 3/1eMEHTOB M3 XPOMMUCTOM MAPTEHCUTHOW CTanM AONXKHA COOTBETCTBOBATb
AvnanasoHy 190 - 255 HB c npeaeibHO A0NYCTUMbIM OTK/IOHEHWEM B 6O/bLUYIO M MEHbLLYIO CTOPOHbI OT €ro rpaHunL, He
6onee, 4em Ha 5% OT cpeiHErO 3HAYEHUA TBEPLOCTM 3TOFO AMana3oHa;

1) npeaen AAUTENbHOM MPOYHOCTM A9 KOHKPETHOW MapKu cTanm Ha 6a3e 100 Tbicady 1 200 TbicAY YacoB He
[OJIKEH OTKAOHATbCA 6onee yem Ha 20% B MeHbLUYIO CTOPOHY MO CPAaBHEHWUIO CO CPEAHUMM 3HAYEHUAMMU LAHHOM
XapaKTePUCTUKM COFNACHO TPeboBaHUAM TEXHUUYECKUX YCOBUI;

K) MUHUManNbHbI YPOBEHb AJ/IMTE/IbHOW MAACTUYHOCTU (5) nomkeH 6biTb He HUKe 10% no pesynbTaTam
McnbiTaHUA 06pa3sLoB A0 pa3pyLLueHns Ha base, YCNOBHO COOTBETCTBYIOLLEN CPOKY SKCMAyaTaL MM NaponpoBosa;

N) TpeboBaHMUA K KayecTBy CBapHbIX COEANHEHNI MaponNpPOBOAOB A0KHbI COOTBETCTBOBATb MyHKTam 156 - 158
®HIM.

154. [lonKHbI BbINOAHATLCA cnegytolme TpeboBaHUA K KauecTBy MeTanna LLeHTPOOEKHOANTbIX Tpyb 13 cTanm
15X1M1® naponpoBoaoB ropsyero npomMmneperpesa:

a) XMMMYECKMI COCTaB, TexHo/ornMyeckme aedeKTbl, HemeTa//IMYeCKMe BKAYEHMA, MUKPOCTPYKTYPa,
reoMeTpmuyeckme pasmepbl AO/KHbI YA0BAETBOPATb TPEBOBAHUAM TEXHUYECKMX YC/IOBMI Ha MOCTaBKY C y4eToM
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[0MYyCKaeMbIX Nocae AAUTEIbHOM 3KCNayaTaumm U3MeHEHWUA.

Mo pe3ynbTaTaM aHa/iM3a MAKPOCTPYKTYPbl /IMKBALMOHHAA MO/0CYATOCTb He [O/KHa 3aHMMaTb 6osee
NOJIOBMHbI M/10LLAAMN MOMNEePeYHOro ce4eHns CTEHOK Tpyob;

6) MUKPOCTPYKTypa meTanna C IMKBaLMOHHbIMM 30HaMK, COOTBeTCTBYoLWan V 6anny WwKanbl (npunoskeHne N 11
K ®HM), cumTaeTca 6bpakoBouyHOMU. AnA meTanna Tpyd C NAMKBALUMOHHBIMW 30HAaMK, MMUKPOCTPYKTYpa KOTOPOro
cootBetctByeT |V (6) 6anny wWKanbl yKasaHHOrO NPW/IOMKEHWUS, YC/NIOBMEM JAOMYyCKa K 3KcnayaTauuu sBaseTcs

YA0BNETBOPUTENbHBIN YPOBEHb YAapHOIi BA3KocTM (KCU = 0,4 Mx/M?) U KpaTKOBPEMEHHO NMAacTUYHOCTH (5 2
16%; ¥ = 45%) npu KOMHaTHOM TeMnepaType, YCTaHOBEHHbIM Ha 06pa3Lax, Bblpe3aHHbIX U3 30HbI MKBALMMK.

MMKPOMOBPEKAEHHOCTb METa/I/1a B 30HaX C /IMKBALMOHHOM CTPYKTYPOI M BHE ee He A0/XHa npesbiwaTth 5-1
6ann WKanbl MUKpONoBpeKaAeHHOCTU (npunoxkeHue N 4 k OHM);

B) nocsie 100 TbicAY YacoB 3KCN/IyaTaL MM A0MNYCKAETCA CHUMKEHME KPaTKOBPEMEHHOM MPOYHOCTM NPY KOMHATHOM
TemnepaTtype: BPeMEeHHOro conpoTmeaeHna paspbisy - 40 430 MMMa; npeaena Tekyyectm - go 215 Mla.

3HaYeHMA yOapHOM BA3KOCTM M KPAaTKOBPEMEHHOW MAAaCTUYHOCTU MPU KOMHATHOM TemnepaTtype A0/XKHbI
cocTaBnATb He meHee: KCU - 0,4 Mx/m?%; o - 16%; ¥V _a5%.

Mpenen ANUTENbHOM NPOYHOCTM CTanm Ha 6ase 10° n 2 - 10° 4 He AO/MKEH OTKAOHATbCA Bonee yem Ha 20% B
MEHbLLYIO CTOPOHY MO CPABHEHWIO CO CPEAHMMM 3HAYEHUAMWU AAHHOWM XaPaKTEPUCTUKU COMMNACHO TEXHUYECKUM
YCNOBUSIM;

r) MMHUMabHbI YPOBEHb A/IMTE/IbHOM NAACTUYHOCTU A0/KeH BbiTb He HuKe 10% no pesy/ibTaTam UCMblTaHusA
06pasL0oB A0 pa3pyleHus Ha 6ase, YCNIOBHO COOTBETCTBYIOLLEN CPOKY SKCM/yaTaumMm NaponpoBoaa;

) npeaenbHbIM COCTOSSHUEM METanNa LEeHTPOBEKHOANTbIX TPYH MaponpoBoAoB, NPM KOTOPOM AasfibHenwan
3KCM/lyaTaums UX He AONYCTUMA, ABNAETCA NOSBIEHME B HUX MUKPOTPELLMH, 06pa30oBaBLLMXCA B pe3y/ibTaTe CAUAHUSA
nop Nos3y4yecTn NoL BAUAHMEM TeMmnepaTypPHO-BPEMEHHbIX U CUI0BbIX GAKTOPOB, a TaKKe Hajnyme B 0O4HOM none
3peHns muKpockona npu 50 - 100-KpaTHOM yBenndYeHUM 6osiee Tpex TEeXHONOTUYECKUX (MeKAeHAPUTHbIX)
MMUKPOTPELLMH Kaxaas npoTaxKeHHocTbio 0,5 mm 1 6onee;

E) TDE6OBaHMF| K Ka4eCTBY CBaApPHbIX COEAMHEHMI‘& LI,EHTpO6e)‘KHOIIMTbIX prﬁ A0/1KHbl COOTBETCTBOBATb MYHKTAM
156 - 158 ®HMM.

155. TpeboBaHMA K COCTOAHUIO MeTasa 3/IEMEHTOB NUTaTe/IbHbIX TPYOONPOBOAOB A0/KHbI YA0BAETBOPATH
cneayowmm yCnoBUAM:

a) XMMUWYECKUI COCTaB, MexXaHUYecKuMe CBOMCTBA, MaKpO- U MUKPOCTPYKTYpPa, a TaKXKe reometpunyeckume
XapPaKTEPUCTUKN IN1EMEHTOB O0/1*KHbl COOTBETCTBOBATb Tp66OBaHVI‘r'IM TEXHUYECKUX YCHOBMVI Ha NMNOCTaBKYy,

6) yTOHEHMEe CTEHKM NPAMBbIX TPY6 1 rTMOOB B HEWTPasIbHbIX 30HAX HE AO/IKHO NpeBbliwaTh 10% OT HOMWHAbHOM
TO/IWMHbBI CTEHKM 3/1eMEHTA, a TMbOB B pacTAHYTOM 30He (Ha Hapy*KHOM 06Boae) - 15%;

[NA KpyTOU30rHYTLIX FTMBOB AOMYCKAETCA YTOHEHME CTEHKMU NO HapyKHoMy obBoay A0 20% OT HOMMHANbHOWM
TOJILLMHBI.

Mpu HecobntogeHUN yKasaHHbIX TpeboBaHW MO  AOMNYCTUMOMY YTOHEHUIO CTEHKW 3/IeMEHTOB WX
PaboToCnocobHOCTb A0NKHA ObITb MOATBEPNKAEHA KOHTPOIbHBIM PACYETOM Ha NMPOYHOCTb C YTOYHEHNEM PECYPCHbIX
XapPaKTePUCTUK;

B) TpeboBaHMA K KayecTBy CBapHbIX COEAUHEHWUI nNUTaTeNbHbIX TPybOMNpoBOA4OB MO pe3y/bTaTam
HepaspyLAoLWEero KOHTPO/IA - COrNACcHO NyHKTam 156, 158 ®OHI;

r) octasibHble TpeboBaHMA MO KAYeCTBY MEeTanNa NUTaTe/IbHbIX TPYOONpPOBOA4OB COOTBETCTBYIOT TPeboBaHUAM
ANs napoBogonepenyckHbIX Tpyb KoTnos (paboTatowmx npm Temnepatype go 450 °C) - nyHKT 151 OHIM.
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CBapHble coeanHEHUA

156. O6LlMe KpUTEPUM KayecTBa MeTas1a CBapHbIX COeANHEHWNN

a) XMMMWYECKMI COCTaB, reoMeTpMYecKMe pasmepbl, TexHonornyeckne aedekTbl (Mopbl, TPEWMHbl OT
PACTPECKMBaHWUMN, BMATUHbI, 334MPbl HAa NOBEPXHOCTU), @ TaK¥Ke COAeprKaHue Nernpyowmnx 31emeHToB B MeTanne
LWBOB A0/IKHbI YA0BNETBOPATL TPE6OBAHUAM TEXHUYECKMX YCNOBUIA Ha NMOCTaBKY.

6) KauecTBO MeTanfna CBapHbIX COEAMHEHMI MO pe3y/ibTaTamM HepaspyLlaloWero KOHTPOA [AO/KHO
COOTBETCTBOBATb YA0B/NETBOPUTE/NILHOMY YPOBHIO, O3HAYalolWEemy OTCYTCTBME BbIABAAEMbIX AaHHbIM METOLOM
KOHTpOAA AedeKToB, NMM60 Hannune AedeKToB, He BbIXOAALMX 32 PaMKM BPAKOBOYHBIX KPUTEPUEB U HE BAUAIOLLMX
MPUHLMNNANABHO Ha 3KCMyaTaUuMOHHY0 HageKHOCTb CBAPHOIO COeAMHEHMS;

B) KauyectBO M ¢opma HapyXHOW MOBEPXHOCTM CBAPHbIX COEAMHEHWUI MO pe3y/nbTaTam BU3YyasibHO-
N3MEPUTENbHOIO KOHTPOIA A0/IXHbI YA0BAETBOPATL C/IeAyoWnM TpeboBaHUAM:

[OMycKaemasa BbINYKNOCTb (YCMNEHME) CBAPHbIX LUBOB AO/KHA Haxoautbca B npepenax 0,5-3,0 mm npu
TONWMHE cTeHKU Tpyb meHee 10 mm; 0,5 - 3,5 mm npu ToawmHe cTeHkn Tpy6 10 - 20 mm; 0,5 - 4,0 mm nNpu ToNLUHE
CTeHKU Tpyb 6onee 20 mm;

noapesbl OCHOBHOro meTanna He 6onee 0,2 mm;

OTK/IOHEHWE OT NPSAMOIMHENHOCTM CBAPHbIX CTbIKOB TPYD, M3MepseMoe NPOCBETOM MEXKAY JIMHENKON 1 Tpybon
Ha paccToAaHuM 200 MM OT CTbIKa, HEe A0/IKHO bbiTb 6onee 3 Mm;

3anagaHus (yrnybneHns) mexay BaiMKamm 1 YellyinyaTtocTb NOBEPXHOCTU LWBA A0/KHbI 6bITb He 6osee 1,0 mm
npu TONWMHE CTeHKM Tpyb oT 2 Ao 4 mm; 1,1-1,2 mm Npun ToNWMHE CTeHKM Tpyb oT 4 oo 6 mm; 1,3 - 1,5 mm npum
TONLMHE CTEHKM TPpYD oT 6 20 10 MmMm; 2,0 MM NpU TONLLMHE CTEHKM Tpyb 6onee 10 mm;

O0MNyCKaloTcA 04MHOYHbIE CBapoYHble AedeKTbl cornacHo Tabauue IX.1;

He [0NyCKaloTCA TPeLmMHbI 11060ro pasmepa U opueHTaLmm.
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[onyctumble pasmepbl NOBEPXHOCTHbIX AedeKToB (rasoBbiX NOP, WAAKOBbIX
BK/IlOYEHMI4), BbiaBnaemble npu BUK, MNK (MNA) v UA

Tabnanua IX.1
HomuHanbHaa MeHbLUaA TONWMHA Jonyctumbin Jonyctumoe uncno
TpyOHOro snemeHTa B CBapHOM MaKCMManbHbIM pazmep AedektoB Ha 100 mm
CoeAMHEHUUN, MM aedekta, Mm O/IMHBI WBA, WT.
OT1 2 o 3 BKAOUYNTENBHO 0,5 3
Cebiwe 3 40 4 BKAKUYNTENBHO 0,6 4
Cebiwe 4 o 5 BKAKOUYNTENBHO 0,7 4
Ceblwe 5 oo 6 BKNAKOUYNUTENBHO 0,8 4
Ceblwe 6 A0 8 BKNKOYUTENBHO 1,0 5
Cebiwe 8 oo 10 BKAOUMUTENBHO 1,2 5
Cebiwe 10 ao 15 BKAKOYUTENBHO 1,5 5
Cebiwe 15 o 20 BKAOUYUTENBHO 2,0 6
Cebiwe 20 ao 40 BKAOUUTENBHO 2,5 7
Ceblwe 40 2,5 8

157. KauecTBO CBapHbIX COEAMHEHMI MO pe3yibTaTam MeTannorpadpuyeckoro aHaan3a 40KHO YA0BIEeTBOPATb
cnesyowmm TpeboBaHMAM:

a) [lnsa cBapHbIX coeAuHEeHUI TPybonpoBOAOB 1 KOIJIEKTOPOB U3 yraepoamncton ctaan 20 1 monnbaeHoBbIN
ctranu (15M u 16M), paboTatowmx npu Temnepatype 390 °C n 6onee (Ho He Bbiwe 450 °C), rpaduTM3aumnA B 30HaX
CBAPHOro CoeAMHEHUs He J0/IKHA NpeBblwaTb 6anna 2 no wkane rpadputnsaumm (npunoxerHme N 1 K ®HM).

6) Ona cBapHbIX coeAuHEHWA TPybONPOBOLOB M KOMNEKTOPOB M3 CTaneil NepauTHOro knacca 12X1IM® wm
15X1M1®, paboTatowmx npu Ttemnepatype 450 °C u Bblle, CTagMs MWUKPOMOBPEXKAEHHOCTM meTanna B 3TB
COeAMHEHUI He f0MKHA NpeBblwaTb 6ann Il cornacHo CTPYKTYPHbIM WKaNam MUKPOMOBPEXKAEHHOCTM (NpUioxKeHe
N 5 (ans ctanm 12X1M®) 1 npunoxeHune N 6 (ans ctanm 15X1IM1P) Kk OHM).

8) J1a cBapHbIX coegMHeHU TpybonpoBOAOB U KONJEKTOPOB M3 CTanel MapTeHCUTHOro Knacca 10X9M®b
(AN82) n X10CrMoVNb9-1 (P91) cTagma MMKpONoOBpeEKAEHHOCTM MeTanna B 3TB coegMHEHM He A0/1XKHA NPeBbILaTh
6ann lll cornacHo wWKane mMKponospexaeHHocTH (npunoxerHne N 8 k dHIM).

r) Ons pasHOPOAHbIX CBapHbIX COeAMHEHWUI TPybonpoBOAOB W KONNEKTOPOB W3 CTasieli Nep/iUTHOro U
MapTEHCUTHOIO K1aCCOB MUKPOMOBPEKAEHHOCTb MeTaila He A0J/IKHa npeBbiwaTb 6anna Il cornacHo CTPyKTypHbIM
WKaNam MUKponoBpexxaeHHOCTU (npunoxeHre N 9 (xpomucTble cBapouyHble maTepuanbl 10X9M1d/CrMo91) wu
npunoxerHne N 10 (nepanTHbIe cBapoyHble maTepuanbl 09X1IM®) k HIM).

158. CBoicTBa MeTas/la CBApPHbIX COeAUMHEHUI TPybOMpPOBOAOB M KOJNNEKTOPOB A0/XHbl COOTBETCTBOBATb
cnepyrowmm TpebosaHMAM

a) TBepLoCTb MeTasNa WBa A0JIKHA COCTaB/IATL:

- ANA COeAMHEHNI NepANTHbIX cTanel (cBapouHbili matepunan 09X1M®) B gmnanasoHe 140 = 240 HB (go 250
HV);

- anAa COEAMHEHMﬁ MapPTEHCUTHDIX cTaneu (B TOM Yucne pasHopoAHbIX C Nep/IUMTHbIMU CTaﬂﬂMM) B Anana3oHe
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225 ~ 280 HB.

6) BpemeHHOE CONPOTUBAEHUE Pa3PbIBY NPU UCMbITAHUM Ha PACTAXKEHUE OAHOPOAHbIX CBAPHbIX COEAUHEHUA
[O/MKHO ObiTb HE HUXKE MUHMMANbHOTO PEeramMeHTUPOBAHHOIO 3HAYEHWUs 3TOM XapPaKTEPUCTUKMU A/1A OCHOBHOrO
MeTana, a Npu UCMbITaHUN PA3HOPOAHbIX CBAPHbIX COEAMHEHUI - HE HUMKE MUHMMA/IbHOTO PEr1aMeHTMPOBaHHOMO
3Ha4YeHMsA BPEMEHHOIO COMPOTUBEHUSA MEHEe NMPOYHOMN 13 CBaPEHHbIX CTaneu.

B) MUHMMaNbHOE 3HaYeHMe yaapHOM BA3KOCTM Ha 06pasuax ¢ Kpyribim Haapesom ("MeHarke") 10/ KHO BbiTb
He meHee 0,40 Mx/m? (4,0 Krc-m/cm?), a € OCTPbIM Haape3om - He MeHee 0,25 Mxk/Mm? (2,5 Krc-m/cm?), He3aBucMMO
OT KNacca cBapuBaeMbIX CTaneu.

IX. NAPOANNEHUNE CPOKA CNNYXKBbl OBOPYAOBAHUA NMOC/IE OTPABOTKU
HA3HAYEHHOTIO PECYPCA (CPOKA CNYXKBbl)

O6wue Tpeb6oBaHUA

159. MNpoueaypa TEXHUYECKOTO AMArHOCTUPOBAHMA M MNPOAJEHUA Ha3HayeHHOro pecypca (Cpoka cnyXbbi)
obopyaoBaHMA NPoBOAUTCS B 06 bemMe 3KCNepTM3bl MPOMbILLIEHHOM 6e3onacHOCTM corslacHo TpeboaHuam GHIM 3MB,
W pelleHne o NpoasieHnn pecypca (cpoKka cnyxbbl) NPUHMMAETCA Ha OCHOBaHUM BbIBOAA SKCNEPTHOMN OpraHM3aLmnm o
COOTBETCTBUWN MNN HECOOTBETCTBUM 06bEKTa IKCNEePTM3bl TpeboBaHUAM NPOMbILLIEHHON 6e3onacHOCTHU.

160. TexHW4Yeckoe AMArHOCTMPOBAHME W MPOAJEHME CPOKa CAyXbbl (pecypca) obopynoBaHMs BKAOYaET
cnepyrolme MeponpusaTUA:

aHa/IM3 TEXHUYECKOM, 3SKCMAyaTalMOHHOM AOKYMEHTAUMW U pa3paboTKy npu HeobxogMmocTM nporpamm
KOHTPO/IS HA OCHOBaHUM TpeboBaHWUI 1 NonoxeHui rnasbl VII OHM;

npoBegeHMe HepaspyLAoLWEro M PaspyLLatoLLEro (Npn HEOHXOAMMOCTU) KOHTPO/IA 3/1eMEHTOB 060PYyA0BaHNUSA;

aHanM3 pesy/nbTaTOB HEepPaspylLaAlOWIero KOHTPOAA MeTafna M CBapHbIX COeAMHEHWA W pPesynbTaTos
nuccnenoBaHMA MmeTanaa no AaHHbIM paspyluatolLero KOHTPOAS;

pacyeT Ha MPOYHOCTb C OLLEHKOW OCTaTOMHOrO pecypca W (MAM) OCTaTOYHOro CPoKa CAyXK6bl uau (1) npwm
HEeoHX0AMMOCTU LUKANYECKOWN J,0TOBEYHOCTH;

0606WWatoWwnin aHaM3 pesynbTaToB KOHTPO/IA, UCCeA0BaHMA METa/l1a M PacyeToB Ha NPOYHOCTb C OLEHKOM Ha
€ro OCHOBE TEeKYyLero TeXHMYeCKoro coctosHua obopygoBaHMA M YCTaHOBAEHMEM HOBOFO Ha3HaYeHHOro
(mononHMTENbHOro Ha3HaYEHHOro) pecypca AN CPOKa CAYXKObI.

Mpuv nposeaeHumn T 1 MB gonyckaetca npuBaeKaTb K paboTam no HepaspyLuarowemMy 1 (Mamn) paspyluatroemy
KOHTPOJItO CNeunanmcToB nam (M) nabopaTopmm, COCTOALLMX B LUTATE UK CTPYKTYPE IKCNAYaATUPYIOLLEM OpraHM3aumiy,
WAM BNagenbua obopyaoBaHWA, MPU YCAOBUM COOTBETCTBUS KBAaNMPUKALMOHHOIO YPOBHS CHEuuannuctoB u
nabopaTtopum Npoduato BbINOAHAEMbIX PaboT 1 BUAY 0b6opya0BaHUA.

161. Mpoueaypa NpPoa/ieHna CPOoKa 3KCNyaTauum obopyaoBaHUA Nocie ucHepnaHusa HasHAaYeHHOro pecypca
(cpoKka cny:k6bl) B 3aBUCMMOCTM OT GaKTUUYECKOTO COCTOSHUA MEeTaslla MOMKET BbIMOHATLCS HEOL4HOKPATHO, U MpK
KaXXOOM ouyepesHOM npoasieHun OyneT yCTaHaB/AMBATLCA HOBbIW LOMOJHUTENbHO HA3HAYeHHbIM pecypc (Cpok
cnyx6bl) 06opyaoBaHMs.

BO3MOHOCTb KayKA0ro NocaeayoLLero NnpoaaeHns CpoKa 3KCnayaTaummn (KoOppeKTUPOBKM paHee HasHauYeHHOoro
pecypca nocne ero ucyepnaHus), obycnaBamMBaeTcsa yTouHeHWeM (aKkTyannsaument) Npu TeKYLWEM AMarHOCTUPOBaHUK
BCEX OCHOBHbIX GpaKTOPOB, ONpesenAloLLLMX HaAeKHOCTb 1 6e30nacHOCTb 4aHHOro 060pyA0BaHUA.

162. AN TEXHUYECKMX YCTPOWMCTB, B KOHCTPYKLIMU KOTOPbIX MPUCYTCTBYIOT 3N1E€MEHTbI (rpynmnbl 31EeMEHTOB),
MMeIoLLME HA3HAYEeHHbIN pecypc (CPOK CAy»KObl) MeHblle Ha3HayYeHHOro pecypca (cpoka cayKbbl) camoro
TEXHUYECKOrO YCTPOWCTBA, TpebyeTca npoBeAeHME TEXHUUYECKOro AMArHOCTUPOBaAHWA W MPOAJIeHMEe pecypca
No3/IEMEHTHO (MO 3TUM rpynnam 3/1eEMeEHTOB), N0 Mepe AOCTUKEHUA UMM CBOMX Ha3HAYE€HHbIX PECYpPCOB.

[laHHOe NooXKeHne pacnpoCTPaHAETCA TaKKe Ha CUTYaLMIO, KOr4a CPOK NPOA/IeHUA pecypca yKasaHHbIX rpynn
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3/1IEMEHTOB He COBMAaZAET CO CPOKOM McUeprnaHnsa TEXHUYECKUM YCTPOMCTBOM MCXO4HOMO Ha3HauYeHHOro pecypca uam
Ha3HAYeHHOro pecypca, YCTAaHOB/IEHHOTrO  3KCMEpPTHOM  OpraHusauuMer no  pesynbTaTaM  TEXHUYECKOro
AnarHoctmposaHusa (B pamkax IMB).

B yKasaHHbIX cUTyaumAx No pesynbTatam TEXHUYECKOro ANAarHoOCTUPOBAHMA rpynn 31eMeHToB Od)OpMI'IHeTCFI aKT
B BUAE TEXHNYECKOIO OTHETa (3aKI'I}0LIeHMFI), K paspa60TKe KOTOPOro cieayeT npuBAEKATb 3KCNEPTHYHO OpraHn3ayuto.

163. MNpu npoBegeHNN TEXHUYECKOTO AnarHoctupoBaHma (M IMB) TEXHUYECKUX YCTPOMCTB, B COCTaBE KOTOPbIX
MMEIOTCA 3/IeMeHTbl (rpynnbl 3N1EMEHTOB) C Ha3HaYyeHHbIM Pecypcom (CPOKOM Cay»Kbbl), MpeBblWaOLWUM
Ha3HaYeHHbIN pecypc (CPOK Cy*KObl) CaMOro TEXHUYECKOTO YCTPOMCTBA, IKCMEPTHAA OpraHM3aLma, OCyLLECTBASIOLLANA
TA v 3MNb, onpeaenset HEO6XO4MMOCTb U 06bEM TEXHUYECKOTO AMArHOCTUPOBAHMA YKA3aHHbIX FPYNn 31eMEHTOB Ha
OCHOBE aHa/NM3a UX COCTOAHUA U PECYPCHbIX XapPaKTEPUCTMK C y4eTOM 06 beEMOB U Pe3yNbTaToB NpPes LLecTBYOLLEero
3KCN/yaTaLMOHHOrO KOHTPOA AAHHbIX 3/1EMEHTOB (€C/1IM OH NPOBOAUACA).

[laHHOe noNoMKeHWe ANA YKasaHHbIX 3/1eMEHTOB PacnpoCTPaHAETCA TaKXKe Ha npoueaypy MOBTOPHOro
NPOANEHMA CPOKA IKCMIyaTauMmM TEXHUYECKOTO YCTPOMCTBA, €CAN CPOK ero odepegHoro T4 v 3B He coBnagaeT co
CPOKaMM M03/1EMEHTHOrO TEXHUYECKOro AMarHOCTMPOBaHUS.

164. TpeboBaHWA NO HEOOXOAMMOCTU BbIMOJHEHMA Pa3PYLUAOLLEro KOHTPOAS, MecTam UK (K1) KOHKPETHbIM
afemeHTam oTbopa BbIPe30K (cnMioB) U 06beMy WCMbITaHWK, BKAKOYAA nepedyeHb METOLOB WM onpeaensaembix
XapaKTePUCTUK (CBOMCTB) MeTanna, NpeacTaBieHbl B TUMOBbLIX Nporpammax T (rnasa VII) u 4o/KHbI coaeprKaTbca B
MHAMBUAYANbHBIX NPOrPaMMax TEXHUYECKOTO AMArHOCTMpPOoBaHMA. TMnoBblie NporpaMmmbl npeactasaeHbl 8 rnase VI
®HIM, nHAMBUAYaNbHbIE NPOrPaMMbl AO/KHbI OTBEYATb COOTBETCTBYIOLLMM TPeO6OBaHMAM YKa3aHHOM rnasbl GHI.

Paspyluaolmnii KOHTPONb (MccneaoBaHWe meTansia Ha BbipesKax (cnunax)), aeasetca obAsaTenbHbIM MNpwu
TeXHNYECKOM ANATrHOCTUPOBAHUN 3/1eMEHTOB U3 NEPIUTHbIX CTaﬂeVI, pa6OTaIOLLI,VIX B yCnoBUMAX Non3sy4yectn, ecnm gna
HUX paHee 6b1710 NpoBeaeHO ABa UM bonee NPoANEHNA Ha3HaYeHHOro pecypca, 1Mbo nx obuias HapaboTKa gocTurna
unn npesbicuna 400 TbicAY YacoB (HO MUcCneaoBaHMA Ha Bblipe3Kax He NpoBoANANCK). Mpu 3TOM 06beM UCNbITaHUIA
[O/IKeH BbiTb A0CTaTOYHbIM ANA YCTAHOB/IEHUA XapaKTepPUCTMK, HeoBXoAUMbIX ANSA OLEHKM OCTaTOYHOro pecypca
ANArHOCTUPYEMbIX 3/1€MEHTOB.

HEO6XOAMMOCTb NMOBTOPHOIO UCCnenoBaHMA MeTa/l/la Ha Bblpe3Kax Npu nocsieayrowmnx AnarHoCTMpoBaHNAX Ha
/J,aaneﬁme CTaamnAax sKcnayatauumn O60pyAOBaHMﬂ YCTaHaB/IMBAET 3KCNepTHaA OpraHun3auunaA, ocyulecTsaAoWan
npoaneHume Cpoka CI'Iy)-K6bI. [0na NpuHATUA COOTBETCTBYIOLWErO peLleHuna caeayeT npusJeKkaTb cCnewnanm3mpoBaHHYO
HAy4YHO-UccnenoBaTes/ibCKyo OpraHn3ayuio.

165. MNpoaneHue cpoKa cay>kbbl (ycTaHOBAEHME HOBOro Ha3HaYeHHOro (A4oNoNHUTENbHOro) pecypca (cpoka
CNyXbbl)), TEXHUYECKOro YCTPOWMCTBA WAW TPYNM 3/1eMeHTOB B €ro cocTaBe Mo pesy/nbTaTaM TeXHWYecKoro
avarHoctuposaHua (1 3MB) AoMKHO BbITb 060CHOBaHO KOHTPO/IbHLIM PAacY4eTOM Ha NPOYHOCTb U PAacYETHOMN OLeHKOM
OCTaTOYHOrO pecypca No BPEMEHHON WAN UMKANYECKOoW HapaboTke. YcCTaHOBNEHWE HOBOro Ha3HauYeHHOro
(mononHMTEeNbHOrO) pecypca (CpoKka ciy*6bl) TEXHNMUYECKOro YCTPOWCTBA OCYLLECTBAETCA Ha OCHOBaHMM Pe3y/bTaToB
pacyeTa pecypcHbIX XapaKTePUCTMK BXOAALLMX B €0 COCTaB OCHOBHbIX PECYPCOMMUTUPYIOLLMX S/1EMEHTOB.

PacyeT Ha NpPOYHOCTb M OUEHKY pecypca caeayeT BbINOMHATL C y4YeTom (I)aKTM‘-IECKVIX AaHHbIX MO
reoOMeTPUYHECKMM NapameTpam, yC10BNAM 3KCnayaTaunmn, pesysibTaTaM KOHTPO/IA, B TOM YUCN€e pa3spyLllatlowero npu
€ro nposeaeHmn, NnoNy4eHHbIX B Xoae TEXHNYECKOTro AMarHoCTMpoBaHuUA.

Ona obopynoBaHusA, paboTalolwero B YC/AOBMAX MOA3YYECTH, pacyeT OCTAaTOYHOrO pecypca fABAAETCS
ob6s3aTenbHbIM. MpK 3TOM yUnTbIBAIOTCA haKTUUECKUE YCIOBUA SKCMAyaTauMmM NyTeM UCMOb30BAaHMA SKBUBAIEHTHbIX
napameTpoB 3KCMAyaTauuM W YCNOBHOM 3KBMBANEHTHOM HapaboTKW, onpedensemblX C MOMOLLbIO AaHHbIX MO
cpegHerogoBbiM NapamMeTpam 3KCMayaTauMyM M COOTBETCTBYIOWMM HapaboTKam 3a BeCb NpeALIecTBYOWMN CPoK
CNyXKObI.

166. KOHKpEeTHbIN NopAaoK U METOAMKY pacyeTa ob6opynoBaHWSA Ha MPOYHOCTb, BKAKOYAA OLEHKY Hecyllen
CNOCOBHOCTM, pecypca, LUMKAUYECKOM (yCTanoCTHOM) [0/rOBEYHOCTM, OnpeaenseT 3KCnepTHas opraHusauums,
ocywectsaaowan TA n 3MNb TeXxHNYEeCKoro ycTponcTBa, ¢ y4eTom TpeboBaHMI B 3TOM YacTu cooTBeTCTBYOWMX HA m
®HIM. Ucnonb3ayemble B pacyeTax cny>ebHble CBOMCTBA MeTana AO/IKHbI rAapPaHTMPOBaTb HaAeKHYO U Be3onacHyo
paboTy 06opyn0BaHMA Ha BECb NepMog NAaHMPYEMOro CPOKa NPOAIEeHUA SKCMyaTauum.
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Pe3ynbTaTbl pacyeTa AO0/KHbI MOATBEPXKAATb, YTO MPM 3KChayaTauuMm ob6OpyAoBaHUA Ha YCTAHOBJ/IEHHbIX
napameTpax B TeyeHMe BCero nepuofa MPOAJEHHOrO CPoKa CAybbl obecneumBaerca cobnogeHve 3anacos
NMPOYHOCTU, YKa3aHHbIX B cooTBeTCTBYOWMX N/ 1 B HacTosAwel rnase ®HI.

167. Ecan no ycnoBMAM MPOYHOCTM MM (M) pesysbTaTaM OLeHKM OCTaTOYHOrO pecypca A4S OTAENbHbIX
anemeHToB MAnM (M) y3noB 06OPYAOBaHUA He BbIAEPMKMBAKOTCA pPernaMeHTUPOBaHHble KO3GOULMEHTbl 3anaca
MPOYHOCTM MPW Ha NACMOPTHbIX NapameTpax, NPoajeHne CpPoKka Cay*Kbbl Takoro obopya0BaHMA AONYCKaeTcs npwu
YC/NIOBUWN YCTAaHOBNEHMA ODOOCHOBAHHbIX pacyeToM NapameTpoB M obs3aTenbHOro cobntogeHns TpebosaHun OHI,
TeXHMYECKOMN AoKkymeHTaumm n H, Kacatowmxca 6e3o0nacHOM 3KcnayaTauum AaHHOMO TEXHUYECKOro yCcTpoicTea. B
cny4yae 06OCHOBAHHOM HEOBXOAMMOCTM TaKoe pelleHMe AO0/KHO ObiTb COrMacoBaHO C 33aBOAOM - U3rOTOBUTENEM
obopyaoBaHus.

KcnayaTauma obopyaoBaHus npu KoadpoduLMeHTe 3anaca NPOYHOCTM HUKE HOPMATUBHOTO 3HAYEHUA MOXKET
6bITb MPOAO/IKEHA B TEYEHME OFPAHNUYEHHOTO BPEMEHM, €C/IM TaKOE CHUXEHME HaX0AWUTCA B Npeaenax A0 NycKaemoro
n ®OHI ypoBHA, B TOM 4YMcne NPW BbIMOAHEHUU AOMNOAHUTENbHbBIX YCAOBUIA (KOMMNEHCUMPYHOLWMX MEPONPUATUN):
NnpoBeAeHUM PACLUMPEHHOMO AOMOAHUTENBHOTO (NPOMEXKYTOYHOrO) KOHTPOAA MAN/M NPUMEHEHWUU CheumanbHbIX
[ONONHUTENbHBIX CPEACTB ANArHOCTUKK, UAK/v onpeaeneHnmn GakTUYECKUX CBOWCTB MeTaiNa Ha BbipesKax.

168. Mo pe3ynbTaTam TEXHMYECKOro ANArHoCTUPOBaHUA W onpeaesieHUsa 0CTaTOMHOro pecypca (CpoKa ciy»Kbbl)
060pyA0BaHNSA (TEXHNMYECKOTO YCTPOKCTBA) opopmaneTcs 3akatoueHne IMMb, B KOTOPOM yCTaHaBMBAIOTCA:

CpOK 6e3onacHol IKCnayaTaunun 060pyAOBaHMﬂ A0 o4YepegHoro TexHn4yeckoro gmarHoCtMposaHuA uUanM Ao
BblBOAa €ro n3 akcnayartayuu;

ycnosus ganbHeiwen 6e3onacHoi 3skcnayaTaumu obopynoBaHWA, BK/AKOYAA paspelleHHble napameTpbl U
pexXunmbl pa6OTbI, nopAdoK nposegeHnAa TeXHUYeCKOro ocsnaeTesibCtTBOBaHMA M MO3/IEMEHTHOIoO TexXHU4YeCKoro
ANArHoCTMPOBaHMA B C/ydasaX, YKasaHHbIX B NyHKTax 162, 163 ®HIM, Ha cTaguu 3KkcnayaTauuu obopyaosBaHua B
npeaenax yCTaHOBAEHHOrO Mo pe3yabTaTaM TEXHUYECKOro AMarHocTMpoBaHus 1 b cpoka.

Mpn ycTaHOBAEHMWM B 3aKAOYEHUWM MNOpPALKA NPOBEAEHMA NPOMENKYTOYHOrO MO3/IEMEHTHOro TeXHWUYeCKoro
AMArHOCTMPOBaHUA B Mepuoa NPOAJIEHHOro CpOKa 3Kcnayatauuu obopynoBaHMA crefsyeT COBMELWATb CPOKM
NO3/1EMEHTHOrO ANArHOCTUPOBAHMA C y4eTOM NMYHKTOB 162, 163 ®HI1, a TaKKe CPOKM 3KCNAyaTaLMOHHOIO KOHTPOAS
3/1eMEHTOB B 3TOT Nepmnos C HazHa4YeHHbIM CPOKOM ovepegHoro T/ B pamkax IINb camoro TeXHUYECKOro yCTPOMCTBa,
B COCTaBe KOTOPOro 3TU 3/1eMEHTbl HAX04ATCA.

Kotabl

169. Ona noBepxHOCTel HarpesBa KoTnoB, paboTtatowmx npu 450 °C u Bbiwe, onpeaenseTca nNo pesysbratam
TEKYLEero naaHoBOro obcnefoBaHUs pecypc AanbHeWWwen 3KCnyaTauMyM M YCTaHaBAMBAETCA CPOK O4YepesHOoro
OMarHoCcTMpOBaHUA.

[narHoCcTMpoBaHWe, OLLEHKa COCTOSIHMA M OnpeaeneHne CPOoKa 3KCnyataumm 4o cieaytouiero (oyepeaHoro)
KOHTPO/1 COCTOAT B C/IEAYIOLLEM.

a) [JonxKeH 6bITb BbIMOJHEH KOMM/IEKC MEPOMNPUATUIA:

aHaNM3 AaHHbIX MO YCNOBMAM 3KCNayaTauuu U NoBpexKAaemocTu (HapaboTKa, KO/AMYeCcTBO NYyCKOB, BOAHO-
XUMUYECKUI PEXMM, BWL TOMNAMBA, TEMNEPATYPHbIN pPEXUM, KOJIMYECTBO OTNOXNKEHMUN, KOAMYECTBO U BUS
NoBpPEXKAEHUI C NPUBA3KOM K HapaboTKe Ha [aTy BbIBIEHUS NOBPEXKAEHMIA);

HepaspyLaloWwnin KOHTPOIb MeTanna Tpyb;
MCCNefoBaHUA COCTOAHMA METaNNa U OKCUAHOM NAEHKM Ha BblpesKax;

onpegeneHue No pesysbTaTaM UCCNeL0BaHMN SKBMBANEHTHOM TemMmnepaTypbl SKCNAyaTauum gNa NOBEPXHOCTEM
HarpeBsa U3 Nep/JINTHON N ayCTEHUTHOM CTanew;

pacyeTHaA NN PaCH4ETHO-IKCNEPUMEHTA/IbHAA OLUEHKA OCTAaTOYHOroO pecypca TDY6;
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YCTaHOBNEHME pecypca gasibHenwen HaaeKHoM 1 6e3onacHoM aKcnayaTauum.

6) McXxo4HBIMKM AaHHbIMM /15 OLLEHKM OCTaTOYHOTIO Pecypca no KpUTEPUAM KaponpPoYHOCTU ABAAIOTCA:
3KBMBaA/IEHTHasA TemnepaTypa sKcnayaTaunm;

TOJILLMHA CTEHKM U CKOPOCTb ee YTOHeHMUA (KOPPO3MOHHOTO N3HOoCa);

XapaKTepUCTUKN ANUTENbHON NPOYHOCTM MeTanna Tpy6 AaHHOW MUKPOCTPYKTYpPbI.

B) MiccnepoBaHMe OKCUAHOW NAEHKM BKAKOYAET aHANN3 CTPYKTYPbI, XapaKTepa U MUHTEHCUBHOCTU KOPPO3MOHHbIX
NoBpeXAEHUN.

r) Ana ctanei nepsiMTHOrO Knacca Ha OCHOBaHWUWM UCC/Nef0BaHWM MUKPOCTPYKTYPbl MeTanna, KapbugHoro
(dasoBoro) aHanMsa M OLEHKU FNYBUHbI KOPPO3UM ONpeaenatoT 3KBMBANEHTHYIO TemMnepaTypy 3a Becb CPOK
3KCn/yaTauumn AaHHOW MOBEPXHOCTM Harpesa. KapbuaHbii aHanu3 3aKknovaeTcA B OMpedefieHun codeprKaHua
MonnbaeHa B KapbuaHom ocagkKe.

SKBMBANEHTHYIO TemnepaTypy SKCnayaTauum ana Tpyb 13 aycTeHUTHOM CTanu onpeaenatoT no konnyectsy O -

dasbl. Ecan copepanme O -dasbl cocTaBnaeT meHee 1%, IKBUBANEHTHYIO TeMnepaTypy onpeaenstoT No KOAMYecTsy
Kapbugoe Mo rpaHML,AM 3epEH.

4) B 3aBMCMMOCTM OT aKTUUYECKOro COCTOSIHMSA MUKPOCTPYKTYPbl MeTaj/ia YCTaHaB/iMBaeTCcA YpPOBEHb
YapOonpPoUHbIX CBOMCTB CTa/in MO OTHOLUEHUIO K COOTBETCTBYIOLLEMY YPOBHIO B MCXOAHOM COCTOSIHMM, @ 3aTem C
MCMOJIb30BaHNEM 3TMX AAHHbIX W PaCCYUTAHHbIX MPUBEAEHHbIX HaMPAMEHUNA, a TaKXKe C YYeTOM 3KBMBAJIEHTHOW
TemnepaTypbl 3KCNAyaTaLumn onpeaenaerca oCTaToUYHbIA pecypc NOBEPXHOCTU Harpesa.

HasHayaemblt Mo pe3ysibTaTamM AMarHOCTUPOBAHMA pecypc (CPOK NpoAseHUs 3SKcrayatauum) noBepxXHOCTU
HarpeBsa [0 cneaytollero ob6cnenoBaHns, He A0/XKeH npesblwaTh 50 ThicAY Yacos.

170. AnarHoctmpoBaHune 1 NpogjeHne pecypca (Cpoka cayxbbl) KONNEKTOPOB NO AOCTUNKEHUWN Ha3HAYEHHOro
pecypca MOMKET BbIMOMHATLCA KaK A/1A OO4HOM WAW HECKO/IbKMX TPynmn O4HOMMEHHbIX KONJEKTOPOB, Tak M B
KOMIM/JIEKCHOM NopAgKe B PamMKax NPOANEHMA CPOKa CyK6bl KOT/a B LLE/IOM KaK e4MHOr0 TEXHUYECKOro YCTPOCTBa.

O6LmMit aNIrOPUTM AMArHOCTUPOBAHMA U MPOAJEHUA CPOKA CNYKObl KOIIEKTOPOB BK/IKOYAET pAj, 3Tanos:

a) OCHOBHbIMM MEPOMPUATUAMM B pPamMKax Mpoueaypbl NpogseHns pecypca (Cpoka CnyXbbl) KONNEeKTopoB
ABNAOTCA:

aHa/N3 PEKMMOB (NapaMeTpoB) IKCMJyaTaL MM KOTNA U Pe3y/ibTaToB KOHTPO/A MeTasla KOIJIEKTOPOB 3a BECb
npeaLwecTByOLWNIN Nnepmog paboTsbl;

dHa/IN3 pe3y/ibTaTOB Hepa3pyLwakowero KOHTpoaa “n METaﬂ}'IOI'pad)VILIeCKOFO dHa/n3a COCTOAHMA MeTasna no
AaHHbIM TEKYLUEro O6C}'Ie,£l,OBaHMFI,'

onpeageneHune 3KBMBaNEHTHOM TemMmnepartypbl aKCnayaTaunm m 3KBMBAJIEHTHOM Hapa60TKVI no napameTpam Ha
BbIXOo4e U3 KOTNa,

KOHTpO/'IbeIVI pacyeT Ha NPOYHOCTb C OU,GHI-(OVI OCTAaTO4YHOTIO pecypcCa KONNEKTOPOB,

0606LWaloWwuit aHanM3 pesynbTaToB 06Cef0BaHNA U YCTaHOBAEHWE AONONAHUTE/IbHOMO Ha3HaYeHHOro pecypca
(cpoka cny»6bl) KONNEKTOPOB KOTA3;

6) onpenenatoT 3KBUBANEHTHYIO TeMMNepaTypy napa 3a KOT/IoMm (Mo KaxKgoMy KOHTYpYy) MO cpegHerofosbim
AaHHbIM  GAKTUYECKON TemnepaTypbl M COOTBETCTBYIOLLMM KaXKAOMY roay HapaboTKam C MCNOAb30BaHWEM
COOTHOLLEHM }KAapPONPOYHOCTM MaTepuana.

OnpeaeneHune skBUBaneHTHOM TemnepaTypbl (Tsks) OCYLLECTBAAETCA COMacHO YKa3aHUAM NOANYyHKTa "6" NyHKTa
178 ®HIM ansa naponpoBoAoB.
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MosyyeHHble 3HaYeHUA SKBUBAJIEHTHOM TemnepaTypbl Napa 3a KOT/IOM MO KOHTypam BbICOKOrO U cpeaHero
[aB/eHNA NPUHMMAIOTCA B KayecTBe 3KBMBANEHTHbIX TEMMepaTyp 3SKCMayaTauum AN BbIXOAHbIX KOJJIEKTOPOB
nocneaHux CTyneHei neperpesa no cBeXxemy napy u napy npomneperpesa COOTBETCTBEHHO.

B pamkax gaHHoOro nogxoga ANA BbIXOAHbIX KOJANIEKTOPOB MOCAEeOHUX CTyneHEVI neperpesa onpegenarT
3KBUBA/IEHTHYIO Hapa60TKy no cpegHerogoBbiMm Temnepatypam 3a KOT/IOM U COOTBETCTBYHOWMM Trog0BbiM

HapaboTKkam, NpMBEAEHHYIO K PacYeTHOMN TeMnepaType, COrIacHO airopUTMy, U3N0XKEHHOMY B noanyHKTe "a" nyHKTa
178 ®HM.

B) BbIMO/THAETCA pacyeT Ha NPOYHOCTb C OLI,EHKOI‘;1 pecypcCa no cxeme:

onpeaensaloT NpuBeAeHHble HaMpsXKeHWUA B KOINEKTOpe C yyeToM (aKTMYEeCKOW TOMMHBLI CTeHKM (Sf) no
pesynbtatam Y3T, B KayecTBe S¢ MPUHUMAETCA MWHUMANIbHAA BEJMYMHA M3 BCEX KOHTPOJIbHbIX 3amepos. Ecau
MWUHMMaIbHanA GaKTUYeCcKan TO/LLMHA CTEHKM S¢ NPEBbILAET HOMMHA/IbHYIO TO/LLMHY, TO B Ka4ecTse S NPUHUMALOT
HOMMWHA/IbHYIO TO/ILLMHY CTEHKM M pacyeT BeAETCA C YYeTOM TO/IbKO 3KCM/IyaTauMOHHOM KoMneHcupytoLlen npubasky;

pacyeTHbll KoapduumeHT npouHocTn konnektopa (Pp) nNpu BbIMUCAEHMWM NPUBEAEHHBIX HaNPAMXKEHWI
NPUHMMAIOT PaBHbIM MUHUMAIbHOMY U3 C/IeAYIOLLMX 3HAUYEHWIA:

MWHUMA/IbHOTO 3HaYeHMA U3 KO3PPUUMEHTOB NPOYHOCTU, BbIMUCAEHHDBIX A8 KaXKAOW CUCTEMbl OTBEPCTUIA (
min

Qg );

S
3HaYeHUA Ko3pPULMEHTa MPOYHOCTU WTYLLEPHbIX CBapHbIX coeaunHeHuit ( Py, );

min .

@, =min{pi"™; 0} }.

[onycKaeTca yumTbiBaTb YCUAEHME OTBEPCTMA WTYLEPOM NMPU YCA0BUU, YTO COEANHEHME WTYLEPa C KOPNycom
KOJ/1/IEKTOPA BbINOJIHEHO C MOJIHbIM MPONAABEHNEM CTEHKM.

Pecypc Ko/NeKTopa OnpeaensAlT MNyTemM COMOCTAaB/AEHUA MPUBEAEHHOIO HaMpsXeHWa C [0NyCcKaeMbiMu
HanpAXKeHMAMM NpPU pacyeTHOM TemnepaType, COOTBETCTBYHOLWMMM MO pecypcHol 6ase ABYM OMOPHbLIM TOUYKaM,
OZHOW 13 KOTOPbIX OTBEYAET A0NYCKaeMoe HanpaKeHe, MeHbLUe PacCYMTaHHOro NPUBEAEHHOTO, a ApYroii - bonblie
PacCYMTAHHOIrO MPUBEAEHHOrO Hanps»KeHus. McKkomas To4yKa, COOTBETCTBYIOLLASA PACCYMTbIBAEMOMY pecypcy,
onpeaenseTca MeToAamu NIorapUPMUYECKON WAN NHEWHOW WHTEPNOAAUMMK. IDKCTPANoaAauMa LO0NYyCKaeMblxX
HanpAXeHul paspelaeTtca He 6onee Yem Ha 25 TbiCAY Yacos.

r) OcTaTouHbIM pecypc AasbHerlel SKCNNyaTauumn BbIXOAHbIX KOIIEKTOPOB MOC/AeAHMX CTyMNeHel neperpesa
npv NPOANEHMM CPOKA CYKBbl Ha pacyeTHbIX NapameTpax onpeaensieTca BblpaxKeHnem:

op pT 37 (7)

T,=7T. —T

rae Top - OCTaTOUHBIN pecypc Npu pacyeTHON TemMnepaType;
Thr - NONHBIN (MHAMBMAYANbHBIV) pecypc KOMIEKTOpa NpY pacyeTHOM TemnepaTtype;
T, - 3KBMBaseHTHas HapaboTKa AaHHOM rpynmnbl KONIEKTOPOB, NPMBEAEHHAA K pacHeTHOM TemnepaType.

A) OctaTouHbiii pecypc (Zop) BXOAHbIX M BbIXOAHbBIX KONNEKTOPOB Ha MPOMEXKYTOUHbIX CTyMeHAX neperpesa
KOTNa Npu MNPOAJEHUN CPOKA CAY:KObl Ha pacyeTHbIX MapameTpax onpeaenseTcd Kak pasHULa MeKay MOHbIM

(MHAMBMAYaNbHLIM) pecypcom npu pacyeTHoi Temnepatype (Zpr) M dakTUueckoi HapaboOTKOW Ha nepuop,

AnarHoctTuposaHua g :
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Ecnu aKkBMBaNEHTHasA TemnepaTtypa Ha BbIXOAE M3 KOT/Ia MO KaKoMy-1M60 M3 KOHTYPOB MPEeBbILIaeT PacyeTHY

TemnepaTypy M COOTBETCTBEHHO 3KBMBaNeHTHasA HapaboTKa (NpuBeaeHHas K pacyeTHol Temnepatype) 7, npesbilwaeT
daKkTUyeckyto HapaboTKy, c/ledyeT OCTaTOYHbIM Pecypc KOJJEKTOPOB Ha MPOMEKYTOYHbIX CTyMeHAX neperpesa
[aHHOro KOHTYpa Npu NPoANeHMM CPOKa CAY»Kbbl Ha pacyeTHbIX MapameTpax onpeaensiTb N0 COOTHOLLIEHUIO:

Top = Tpr —+[Tg T+ (9)

e) PacueTbl BbINONHAIOT NPU HOPMATUBHOM Ko3pdUuLMeHTe 3anaca NPoYHOCTH, paBHom 1,5.
B 060CHOBaAHHbIX C/Ty4asX AOMNYCKAaeTCA CHUMXKeHMe KoapduLmMeHTa 3anaca npovyHocTn ao 1,4.

X) Ycnosvem npopajieHUs CPOKa 3JKCMIyaTaluu KOJJIEKTOPOB SBASETCA OTCYTCTBME B METafNe M CBapHbIX
COeAMHEHUAX HEAONYCTUMbIX AePEeKTOB U HeA0MYCTUMOW MUKPOMOBPEKAEHHOCTU CTPYKTYPbI (COrnacHo nyHKTy 149
®HIM), a TakkKe cobaogeHve yClioBUIA MPOYHOCTM Ha MNAAHMPYEMbIM CPOK NpoasieHus. JOonycK KO/MNEKTOpOB B
JaNbHENWYo 3KcnayaTauuio Mpu MNOHWMKeHHom (He 6onee yem go 1,4) KoadpduuueHTe 3anaca MPOYHOCTU
paspeluaeTcsa He bonee Yyem Ha 30 TbiCAY YACOB.

3) OtpaboTaBliMe Ha3HaYeHHbIA WAN AONONAHUTENbHO Ha3HAUYeHHbIN Pecypc KOAMEeKTopbl MOryT 6biTbh
AONyLWEeHbl K fanbHeNLWeln 3KCnayaTaumMm Npun pacyeTHbIX MapamMeTpax Ha CPoK He Bonee 50 TbicAY Yacos.

B oTAenbHbiX 060CHOBAHHbIX CAy4Yaax AOMNYCKAaeTca NpoAfieHne 3KCnayaTauum KONNEeKTOPOoB nocae oTpaboTku
Ha3Ha4YeHHOro pecypca Ha cpok 6osiee 50 TbiCAY YaCOoB.

171. Ona naponepenycKHbiXx TPybonpoBOoAOB KOT/a NOPAAOK MPOAJIEHUS CPOKA CAyXObl nocse oTpaboTKu
Ha3HAYeHHOro pecypca COOTBETCTBYET aHaNOMMYHOM npoueaype MNPOAJEHUA CPOKa CAYXKObl ANA CTAHLMOHHbIX
NnaponpoBOAOB C YYETOM CAEAYIOLLMX OCODEHHOCTEN:

a) aKBMBa/IeHTHas TemnepaTypa 3a KOT/IOM M COOTBETCTBYIOLLAA 3KBMUBAJEHTHasA HapaboTKa (NpuBeaeHHasn K
pacyeTHOM TemnepaType) MNPUMEHMMbl BMPAMYIO TONbKO [A/A Y4aCTKOB MapOBOro TPaKTa 3a BbIXOAHbIMM
KONNEKTOPamMM nNocnedHux cTyneHeit neperpesa. OnpedeneHve 3KBMBANEHTHOW TemnepaTypbl 3a KOTIOM M
COOTBETCTBYIOLLEN SKBUBANEHTHOM HAapPabOTKM BbINOHAIOT COrNAacHO NYHKTy 178 OHI.

6) pacyeT pecypca rnb6oB naponepenyckHbix TPY6 KOTAa cneayeT BbINOAHATL B COOTBETCTBMM C NyHKTamm 176,
177, 179 ®HM, npogneHune pecypca naponepenyckHbIX TPyd cneayeT oCyLecTBsSTb Ha pacyeTHbIe MapameTpbl KOTAa.

B) OCTaTOYHbIN pecypc AanbHellei sKcnayaTaumm rmbos Tpyb Ha NPOMENKYTOUHbIX CTyMeHAX neperpesa
(nepenycKkax) KoTna Npu NPOAJEHUN CPOKaA CNY»KObl Ha pacYeTHbIX NapamMmeTpax caeayeT onpeaenatb no ¢opmyne (8)
- noAnyHKT "4" nyHKkTa 170 ®HM.

Ecnu skBMBaneHTHasA TemnepaTypa Ha BbIXOAe U3 KOT/1a NpeBbILIAeT PacyeTHYO TeMNEePATypy U COOTBETCTBEHHO
3KBMBaNeHTHas HapaboTKa npesbiwaeT GaKTUUYECKYHO HapaboTKy, OCTaTOUHbIN pecypc rmboB Tpyb Ha MPOMENKYTOUHbIX
nepenyckax npy NPoA/eHNM CPOKa CY*KObl Ha pacyeTHbIX NapamMeTpax onpeaensaertca no popmyne (9) - noanyHKT "a"
nyHKTa 170 OHI.

r) OCTaTOYHbIV pecypc AasibHeNLLEeR SKCNyaTauumn NaponepenyckHbIX Tpyb Ha y4acTKax NapoBOro TPakTa KoTaa
33 BbIXOAHbIMW KOJIIEKTOPaMM MOCAEAHUX CTyNeHel neperpesa Npu NPoOSJeHUM CPOKA CAYyXKObl Ha pacyeTHbIX
napameTpax onpeaenaT no popmyne (7) - nognyHKT "r" nyHkta 170 OHM.

172. MpoaneHne pecypca (cpoka cny:kbbl) aAnutbix getanein ¢ DN100 u 6onee AOMKHO NPOBOAMTHLCA MPU
BbIMNO/IHEHWUW CEeAYOWMX OCHOBHbIX TPe60BaHWUA.

a) Npoueaypa ANarHOCTMPOBAHUA N NPOAJIEHNA pecypca ANTbIX AeTasei BKAoYaeT:

aHaAM3 PEXMMOB 3KCNyaTauMM KOTAa U Pe3ynbTaToB KOHTPO/A, a TaKXKe PeMOHTa AUTbIX AeTanel 3a Becb
npeaLwecTByOLNI Nnepmuog paboTsbl;
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aHa/NM3 pe3ynbTaToB HepaspyLlLaloWero KOHTPOAA U UCCNefoBaHUA COCTOSHUA MeTanna (ecnv nocneaHue
NPOBOAMIUCH) MO AaHHbIM TEKYLLEro ob6cien0BaHus;

onpeaeneHue 3KBUBAIEHTHON TemnepaTypbl SKCMayaTauuuM M 3KBMBAMIEHTHOM HapabOTKM No TemnepaTtype
neperpeToro napa - Ha BbIXOA4E U3 KOTN3;

KOHTPO/IbHbIM PacyeT Ha NPOYHOCTb C OLLEHKOM MHAMBUAYAABHOIO pecypca AeTanei;

obobuatowmin aHanms pesynbTaToB 06cea0BaHMA U YCTaHOBNEHME A0NO/HUTE/IbHOTO Ha3HAYeHHOro pecypca
NUTbIX AeTanen Kotna.

HeO6XOAMMOCTb 0T6opa np06 N3 NNTbIX AeTal’IEVI ana nposeaeHnA METaIU'IOI'pad)VI‘-IECKOI'O dHa/n3a, BK/KO4YanA
MUKPONOBPEXAEHHOCTb MeTaN1a, onpeaenAaeT SKCnepTHaa OpraHn3auua, BbInoO/THAKOLW,AA oMNkb.

6) JKBMBaANEHTHYIO TEMMNepaTypy 3a KOT/IOM M COOTBETCTBYIOLLYIO SKBMBANEHTHYIO HapaboTKy onpeaensatoT B
COOTBETCTBUM C NYHKTOM 178 ®HI. ITM XapaKTEPUCTUKN MPUMEHMMbI TONbKO ANA AeTajnei, PacnofioXKeHHbIX 3a
BbIXOAHbIMW KOJIIEKTOPaMM NOCAEAHUX CTYNeHel neperpesa.

B) BenuumHy pacyeTHOro WHAMBWMAYANbHOTO pecypca OnpeaenaAtT MyTeM COMOCTaBNEHUS NPUBEAEHHOro
HanpAXKeHMA C A0NYCKaeMbIMU HAMPAXKEHUAMU NPU pacyeTHOW TemnepaType, COOTBETCTBYIOLMMMU ABYM CMEKHbIM
(kpaTHbIM 10° 4) 3HAYeHMAM pecypca, OAHOMY M3 KOTOPbIX OTBeYaeT [OMyCKaeMoe HanpsaKeHue, MeHbliee
PaccYMTaHHOro NPUBEAEHHOTO HaMNPAXKeEHUA, a gpyromy - 6onbliee. Mpy 3TOM AONYCKAETCA MCMOJb30BaTb MPUHLLMM
JIMHENHOW MHTEPNOAAUMMU. IKCTPANONALMUA AOMYCKAEMbIX HAMPAXKEHUIN paspeluaeTca He 6osee yem Ha 30 Tbicay
Yacos.

r) Mpu onpeaeneHnn gonyckaemMblix HanpPsXKeHUN NP pacieTHoM TemnepaType M 3a4aHHbIX BeIMYMHAX pecypca
MO U3BECTHbIM UX 3HaYEHUAM ANA AePOPMMPOBAHHOrO MeTanNa: KaTaHOro, KOBaHOro, WTaMnoBaHHoOro - TpebyeTca
YMHOXaTb YKa3aHHble 3HauYeHua A0NyCKaeMblX HaNpPsAXeHU Ha KoadduumeHT 0,75.

a) Ecnn nutaa petanb nogsepranacb PEMOHTY C BblOOpKOW AedeKTHOro meTanna Wnm c BblGOpPKOM U
nocneayroLlein ee 3aBapKkom, B pacyeTax c/ieayeT yYnTbiBaTb AaHHbIN daKTop. Hannuyme BbIBOPKU YUUTbLIBAKOT MECTHbIM
ocnabneHnem (ymeHbLIEHMEM) PACYETHOrO CeYeHUa M MPU HEeOBXOL4MMOCTU YYETOM KOHLLEHTPALMKU HanpsKeHWUN.

PeMOHTHaA 3aBapKa Y4MTbIBaeTCA BBEAEHMEM B pacyeTHble popmMysbl KoaddpuumeHTa cHuKenna npouHoctn P,
BE/IMYMHA KOTOPOro 3aBMCUT OT TEXHONOrMM (yC/OBMI) PEMOHTHOM 3aBapKW, TemnepaTypbl 3KchayaTauuu u
daKTMyecko HapaboTKkM uspenms.

PeMOHTHbIe 3aBapPKKM Ha /IUTbIX KOJZ1IEHAX HE A0NYCKAKOTCA.

e) OcTaTouHbli pecypc gasnbHenwen sKcnayaTaumMm AWUTbIX AeTasei, PacnoOXeHHbIX Ha MPOMEXKYTOUHbIX
y4acTKax NapoBOro TpakTa KoTAa, Mpu NpoaJ/ieHMM CPoKa CAy»K6bl Ha pacyeTHble NapamMeTpbl ONpeaenatoT no popmyne
(8) B cooTBETCTBMM C NnognyHKTOM "4" nyHKTa 170 ©HM.

OCTaTOYHbIN pecypc AanbHeMlei sKChayaTaumm AUTbIX AeTanel, PacrnofoKeHHbIX Ha ydyacTKax MapoBOro
TPaKTa KOT/a 33 BbIXOAHbIMU KONNEKTOPAMM NOCNEAHUX CTyMNeHel neperpesa, Npu NPoaJeHUN CPoKa CAyKbbl Ha
pacyeTHble NapameTpbl onpeaensatoT no popmyne (7), ykazaHHoM B nognyHkTe "r" nyHkTa 170 OHIM.

) OTpaboTaBluMe Ha3HAYEHHbIN UK AONOJHUTENbHO HAa3HAYEHHbIN CPOK (pecypc) AnTble AeTanu moryT bbiTb
AONYyLLEeHbl K AanbHelLen sKCnayaTaumm Ha OCHOBaHMM YA0B/ETBOPUTE/NbHbIX PE3Y1bTAaTOB KOHTPO/IA U PacyeToB Ha
NPOYHOCTb MPU PacYeTHbIX MapameTpax Ha CPOoK He 6osiee 50 TbicAY YacoB.

B oTaenbHbIX 060CHOBaHHbIX CNyYasx AOMYCKaeTca NpoANeHMe CPoKa 3KCMayaTalumn NUTbiX AeTanei nocne
0TpaboTKM Ha3HaYeHHOro pecypca Ha cpok 6osiee 50 TbiCAY YACOB.

Echrv no pesynbTaTam pacyeToB HA MPOYHOCTb HOPMATUBHbLIM KO3addPUUMEHT 3amnaca MNPOYHOCTM Ha
NAaHUPYEMbIN CPOK NPOASIEHMS SKCNAyaTaUMn aeTanein He cobatogaeTtca, 4ONYCKAeTcs NpoAJsieHMne 3TUX AeTanen Ha
OTpPaHUYEHHbIN CPOK NPU NOHUXKEHHOM KO3dpPuLMeHTe 3anaca NPOYHOCTM NPU YCIOBUM OTCYTCTBMA HEAOMYCTUMbIX
nedeKkToB B MeTanne no pesynbTaTamM KOHTpOAA. B aTux ciydasx KoappuUMEHT 3anaca MPOYHOCTM Ha KOHeL,
NAaHMPYEMOro CPOKa NPOAJIEHUA SKCMyaTaLL MM SOKEH ObITb He HUKe 1,35, a CoBCTBEHHO CPOK NPOANEHUSA CYKObI
n3nenna He AosKeH npesbiwatb 30 TbiCAY YACOB.
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173. BapabaHbl KOTN0B Noc/e 0TPabOTKM Ha3HAYEHHOTO (40NO/IHUTE/IbHO HAa3HAYEHHOTr0) pecypca AoMNycKatoTcA
B [a/ibHEMLYI0 3KCMyaTauMio Npu YyCI0BUW BbINONHEHWUS Cneaylolwmx TpeboBaHUIM MO OLEHKe MX COCTOAHMA U
paboTocrnocobHocTH.

a) TexHn4yeckoe cocToAHMe 6apa6aHa onpepenAaercA Ha OCHOBAHUKM pPE3yNbTaTOB AWMATHOCTUPOBAHUA,
BK/IKOYaKOLWEero:

aHa/IN3 TEXHUYECKOM M 3KCMNIYyaTaLMOHHON AOKYMEHTaLMW;

HepaspyLatoLWMi KOHTPOIb METaNNA 3EMEHTOB M NPU HEOBXO4MMOCTUN UCCNeL0BaHMA METaN1a HA BblPe3KE;
aHaNM3 pe3ybTaToB KOHTPOAS U UCCNeL0BAHUI;

KOHTPO/IbHbIW PacyeT Ha MPOYHOCTb M PACYeT LUKIMYECKON MPOYHOCTM (40NTOBEYHOCTH).

6) Hepaspylualolwmini KOHTPOIb MeTanna bapabaHa NpoBoAUTCA NO TUMOBOM Nporpamme, NpeacTaBNeHHON B
nyHKTe 136 ®HMM, nan no MHAMBMAYANbHOM NPOrpamme, pa3paboTaHHOM Ha ee OCHOBE.

HeobxoaMmocTb NpoBefieHUs UccnenoBaHWUt meTanna Ha Bbipe3ke (Npobke) u3 bapabaHa ycTaHaBauBaet
SKCnepTHaA opraHmMsaumsa, sbinoaHAtowas dMb.

OcHoBaHMeM ana Takux MCCﬂe,ﬂ,OBaHMVI ABNAKOTCA:

WMHTEHCMBHAA MOBPEXAaeMoCTb MeTansa No 3HaYMTeNbHOM N/OoWaAM MOBEPXHOCTU B BUAE TPEWUH U
TpewmHononobHbIx AedeKTos;

OTK/IOHEHWA TBEPAOCTU METaNNa OT YCTAHOBAEHHbIX HOPM (MoanyHKT "r" nyHkTa 152 ®HM);
paccnoeHna meTanna B McTax obeyaek uam (M) AHULL Ha CyLLeCTBEHHOW UX NAOLWAAMK;

MUHbIE€ NPUYUNHDI, 06yCﬂaBJ'II/IBaPOLLI,Me HEO6XO,CI,MMOCTb nnn Ll,eneC006pa3HOCTb nposeneHuA I/ICCI]E,CI,OBBHI/II?I
MeTa/l/1a Ha Bblpe3Ke.

B) TpeboBaHMA No oTbopy (Bbipeske) Npobbl meTanna (Npobku) us bapabaHa M310XKeHbl B NyHKTe 82 OHI.
Bbl6op MecTa Bblpe3KM NPOHKKM OCYLLECTBASETCA SKCNEPTHLIM NyTEM Ha OCHOBE aHa/IM3a KOMMAeKca GpakTopoB:

cepTUPUKATHLIX AAHHbIX;
pe3ynbTaToB NpeablayLnx KOHTpoAel meTanna bapabaHa, BKAKOYaa U3SMepPEHNs TBEPAOCTH;

ANHAMUKM NOBPEXKAAEMOCTU; TeOMETPUUECKUX XapPaKTEPUCTUK 3/1IEMEHTOB C YY4ETOM PACMOJIOKEHUA CBAPHbIX
LLIBOB, OTBEPCTUN U BHYTpMbBapabaHHbIX YCTPOMNCTB.

BoipesaHHoe nog npoby oTtBepctMe B bHapabaHe He A0/KHO MOHMMKATb ero Ko3phUUMEHT MNpPOYHOCTM
OTHOCUTE/NIbHO MPOEKTHOM BEIUYMHDI.

M3rotoBneHue u3 I'Ip06KM O6pa3LI,OB AnAa nposeaneHnA MCCI’Ie,D,OBaHMﬁ OCyLLEeCTBNAETCA COrNnacHO NYyHKTY 87
®HMM.

r) UccnepoBaHusa meTtanna bapabaHa Ha Bbipe3Ke BKAOYAIOT:
onpeaeneHue XMMUYECcKoro cocTaBa;

METal'I.I'IOI'pad)MLIECKOE nccnegoBsaHne, BKAKOYAA aHA/IM3 MUKPOCTPYKTYpPbl U OUEHKY 3arpA3HEHHOCTU
HemeTan1n4yeCKMMmm BKIOYEeHNAMU;

onpegeneHve TBepA0CTM NO TOALLMHE CTEHKM BapabaHa;

MeXaHWYecKne NCNbITaHUA ¢ onpeaeneHnem NPOYHOCTHBIX U NIACTUYECKMX CBOMCTB METaNNa MPU KOMHATHOW U
paboyei TemnepaTypax;
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NCMbITaHWA Ha YAaPHYHO BA3KOCTb;
onpeaeneHne KPUTUYECKOM TemnepaTypbl XPYNKOCTU meTasna.

MeTannorpapuyeckoe uccnesoBaHue MNPOBOAMTCA MO BCEW TONWMHE CTeHKM GapabaHa (no Bceil BbicoTe
npobku). Ona atux uenei mcnonblyetca obpesoK OT Kpas MNpobKKM, He 33a[elCTBOBAaHHbLIM AR W3rOTOBNEHMSA
TemnieTos 06pasL0oB Ha MeXaHUYEeCK1e UCMbITaHMA.

4) FepmeTnyHocTb 6GapabaHa nocse Bbipe3KM NPOOKM BOCCTAHABAMBAETCA 3ariylaloWmm LWTYLEPOM C
[AOHBILKOM, yCTaHaB/MBaeMbIM BHYTPb 6apabaHa gns npefoTepalleHma o6pa3oBaHMsA B HEM 3aCTOMHOM 30HbI. Ecan
npobKa Bbipe3aeTca U3 BepxHel YacTn obeyaliku bapabaHa, AONYyCKaeTCcA 3ariyWatowWwmin WTyLep YCTaHaB/IMBATb C
Hapy*KHOW CTOPOHbI bapabaHa.

KOHCTpYKLMA M pa3mepbl WTyLEepa C AOHbILKOM 060CHOBbLIBAOTCA PacYeTOM Ha NPOYHOCTb.
TexHONOr1s BBAPKM LUTYLLEPA C 3ar/1YLIKOM A0/KHA NPeAyCMaTpMBaTb NOIHOE NPOM/aB/ieHNe CTEHKU WTYLEepPa.

e) KOHTPO/IbHbIV pacyeT Ha CTaTUYEeCKyto MPOYHOCTb bapabaHa NPOBOAMTCA B COOTBETCTBMM C TpeboBaHUAMU
HO ¢ yyeTom $aKTUYECKUX OAHHbIX NO FreOMEeTPUYECKMM MapameTpamM 3/1eMeHTOB (B3aMMHOMY Pacno/IOKEHUIo
CBApHbIX LWIBOB, CUCTEM OTBEPCTUN, TOJILMHLI CTEHKWU), YCNOBUAM IKCMAyaTauMM W pesynbTaTam KOHTpPoAa w
nuccnefoBaHMin meTtanna (Npu HaanYMm NOCAeaHUX).

06s3aTeIbHOMY pacyeTy Ha NPOYHOCTb NoAsiexKaTt 6apabaHbl, NOABEPTHYTbIE PEMOHTY: BbI6OpKam AedeKTHbIX
YYaCTKOB MM BbIDOPKaM C noc/ieaytoLLelt 3aBapKon.

) s noATBEepKAEHUA BO3MOXKHOCTU AafbHenLwel aKkenayaTauumn 6apabaHa nocne oTpaboTKM Ha3HaYeHHOro
pecypca BbINO/IHAETCA pacyeT Ha LIMKANYECKYIO NPOYHOCTb (40NroBEYHOCTb) N0 KPUTEPUAM MaIOLMKIOBOK YCTanoCcTh
MeTaNa C y4eTOM BO34eNCTBUA KOPPO3MOHHOro daKTopa.

3) BO3MOXKHOCTb, CPOK M YCIOBUA NPOAAEHMA SKCNAyaTaummn bapabaHa cBepx HasHaYeHHOro (40NOAHUTENbHO
Ha3HAYeHHOro) pecypca YCTAHAB/AMBAIOTCA Ha OCHOBAHMM PE3Y/bTaTOB TEXHUYECKOro AMarHOCTUPOBaHMSA,
KOHTPO/IbHbIX PACYETOB Ha CTAaTUYECKYHO NPOYHOCTb, PACYETOB LMKJANYECKOro pecypca v rmapaBanyeckoro UCnblTaHUA
b6apabaHa.

n) MpyU HEBLINOAHEHUU YCNOBUN LMKAMYECKOM MPOYHOCTM MO pesyabTaTam pacdeTa Ha ManouUKNOBYIO
ycTanocTb, 6apabaH moxeT 6biTb AONYLLIEH B AaNbHEWLIYO 3KCMyaTauMio Ha OrPaHUMYEHHbIW CPOK MpPU YC/0BUK
peanusaumm AONONHUTENbHbLIX (KOMMNEHCUMPYIOLINX) MEpPOonpUATUIA MO KOHTPONO MeTanna MUAM  CHUNKEHUIO
HanpaxeHWn B 6apabaHe 3a cyeT yXKecTouyeHua TpPeboBaHMN MO BEAEHUID PEXUMOB (CTaLMOHAPHbLIX WU
HecTauuoHapHbIxX) paboTbl KOTAa.

K) OTpaboTaBLWMii Ha3HAYEHHbIM (MM JONONHUTE/IbHO Ha3HaYeHHbIM) pecypc 6apabaH MOKeT 6bITb AONYLLEH K
AanbHewLwel sKcnayaTaumm Ha cpok He 6osee 50 TbicAY HacOB HAa OCHOBAHMM MONOMKMUTENbHbIX PE3Y/1IbTaTOB KOHTPONA,
nuccnenoBaHUii meTanna (ecnm OHM NMPOBOAMAMCH) M PACYETOB HA MPOYHOCTb MPU COBMOAEHMMU YCTaHOBAEHHbIX
TpeboBaHuii HM, TEXHUYECKOMN 1 IKCNAYaTaUMOHHON AOKYMEHTALUMN.

B oTaenbHbix 060CHOBAHHbIX pacyeTammn Cayyasx LONycKaeTca NpoAfieHue CpoKa cay:Kbbl bapabaHa nocne
0TpaboTKM HazHaYeHHOro pecypca (Npv NepBMYHOM NPOAEHMM) Ha CPOK Bonee 50 TbicAY Yacos.

Echrv no pesynbTaTam OLEHKM LUMKAMYECKOW [O0AroBe4YHOCTM 6OapabaHa HaKOMJeHHana YCTanoCTHanA
NnoBpeXXAeHHOCTb MeTanna npesbiwaeT 0,8 (Ho cocTaBaseT meHee 1), CPOK NpoAneHns aKcnayaTaunmn 6apabaHa He
A0MKeH npesbiwaTb 30 TbiCAY Yacos.
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CTaHUUOHHbIE MaponpoBoAbl, NaponepenycKkHbie TPY60npoBoAabl TYP6UH U
KOTNnoB

174. K OCHOBHbIM 31€MeHTaM, BXOAALLMM B COCTAaB NaponpoBOA0B, OTHOCATCA NpsAMble TPyObl, THYTble OTBOAbI,
WTAMMNOBAHHbIE M LUTAMMNOCBAPHbIE KONEHA, LWUTAMMNOBAHHbIE TPOMHUKN, INTble AETaNU, CBApHble COeaMHEHUSA (B TOM
yncse TPOMHUKK), Nnepexoapl.

Hanbonee oTBETCTBEHHLIMW 3/IEMEHTAMM, TIMMUTUPYIOLWUMM PECYPC MAPONPOBOAA KaK LLe/IbHOTO TEXHUYECKOTO
YCTPOICTBa, ABNAKOTCA FHYTble OTBOAbI (rMbbl) M LWTaMNOCBapPHbIe KONEeHa.

175. Mpoueaypa TeXHUYECKOro AMarHoCTMPOBaHNA M NPOAAEHUA pecypca NaponpoBoAa BKAYAET caeayloLime
MeponpuaTUA:

aHaN3 TEXHMYECKOWN AOKYMEHTaLmK;
KOHTPO/1b Hepa3pyLuaoLWMmMmn meTogamu;
peBu3MA NaponpoBOAHOM U onopHO-noaBecHon cuctemsl (OMNC);

aHaNU3 CTPYKTYpbl M MUKPOMNOBPEXKAEHHOCTU METaNla HEMnoCpeAcTBEHHO Ha 3/emeHTax, 6e3 BbipesKu
(pennuka, nopTaTUBHbLIA MUKPOCKON, CKON, cpes);

nccnefoBaHNA COCTaBa, CTPYKTYPbl, CBOMCTB U MUKPOMNOBPEXAEHHOCTU METaN1a Ha Bbipe3Kax (B HE0bXoAnMbIX
CNy4yasx, oroBopeHHbIx B PHM);

KOHTPOJ/IbHbIA pacyeT Ha MPOYHOCTb M OLEHKA OCTAaTOYHOrO pecypca C y4yeTom (aKTUUYECKUX AaHHbIX MO
YC/I0BMAM 3KCMN/yaTaumm, pesynbTaTaM KOHTPOIA U UCCNea0BaHNi;

0606wWatowmii aHann3 pesynbTaToB KOMNAEKCHOTo obcneaoBaHus;
BbINYCK 3akntoveHma IMb.

BO3MOXHOCTb NPOA/IEHNA CPOKa IKCMIyaTal MM NaponpoBoaa CBEPX Ha3HAaYEHHOro pecypca OCHOBbIBaEeTCA Ha
NONOXKUTENbHBIX pe3ynbTaTax o06cnefoBaHMA (HepaspyLlaloWero KOHTPoAA, NabopaTopHbIX UcCAefoBaHWI) M
pacyeTHbIX OLLEHOK OCTAaTOYHOTO pecypca.

176. PecypcHble XapaKTEPUCTMKM OCHOBHbIX 3/IEMEHTOB MaponpPOBOAOB OMpeaesaoT PACYETHbIM MyTEM:
BbIYNCAAIOT NPUBEAEHHbIE HAMPAXEHWs B 3/leMeHTe HOPMAaTUBHbIMW MEeToAaMM, OMPeaenstoT 3KBUBAJEHTHblE
napameTpbl 3a BeCb NPEALECcTBYIOWMIA CPOK 3KCMAyaTaUMn U C UCMO/Ib30BAaHMEM 3TUX AaHHbIX PaCcCYMTbIBAOT MO
KpuTepuanbHbiM NOKasaTenam AAUTebHON NPOYHOCTU CTan UHANBUAYAAbHBIN U OCTaTOUHbIN pecypc Ha 3aAaHHble
napameTpbl.

B KauyecTBe OCHOBHOrO pPacCYeTHOro pexuma paccMaTpuBaeTCs peum c pabouelt (KBasuCTaLMOHApPHOW)
HarpysKoi.

PacueT € y4yeTOoM UMKAMYECKOM COCTaBAAIOWEN HArPyKEHMA MO KPUTEPUIO NpeaesbHOM CyMMapHOWM
HAKOM/IEHHOWN NOBPEXKAEHHOCTU OT AENCTBUA CTaTUUECKUX U LIMKINYECKMUX HANPAXKEHNIN NPOBOANTCA B CAYYANAX, €CAU
oblliee KOAMYECTBO MNOJIHbIX LMKIOB HarpyxeHusa (MycKoB-OCTaHOBOB MaponpoBOAa M3 XOJ04HOMO COCTOAHWSA)
npesbicuT 1000 Ha BpemMsa ncyepnaHua pecypca).

K nycKy 13 Xxon104HOro COCTOAHMSA cAeayeT OTHOCUMTb NYCK NaponpoBoa, ecau Nepes ero Ha4aaom TemnepaTypa
meTanna coctasnseT He 6onee 150 °C.

177. Pacuet npueeaeHHbIX HaﬂpH)KEHMD’I B a/ieMeHTax NaponpoBo4oB BbIMO/IHAKOT HOPMATUBHbIMUN MeTOA4aMU C
y4yeTom cneayroumx TpeboBaHui:

a) B rHyTbix oTBOAax (rmbax) npuBeLeHHble HaMNPAXKEHMA PacCYMTbIBAIOT ANA PACTAHYTOW 30HbI (Hapy»KHOro
06Boga) rmba; B WITAMMNOBAHHbLIX W /INTbIX KOJEHaX - AN PACTAHYTOM U CKaATOW 30H (HApYXKHbIM WU BHYTPEHHWI
obBoApblI).
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[na wtamnoceBapHbIX KOJMeH pacyeTHas 30Ha onpeaenaerca PacrnofioXeHWem MNPoAO/bHbIX CBAPHbIX LIBOB
(npmnBeaeHHbIe HaNPAXKEHNA PACCYUTLIBAIOT MO0 ANA PACTAHYTON N CXKATOM 30H, NMBO ANA HEeTPaIbHOM 30HbI).

6) Mpu onpeaeneHnmn KoapduUneHToB Gopmbl TMOOB ANSA pacyeTa NPUBEAEHHbIX HaNpPsKeHU UCNOoNb3yoT
MaKCMMa/ibHOE 3Ha4YeHMe OBaJIbHOCTM NO pe3y/ibTaTamM U3MepPEHUIA, HO He meHee 6%.

Ons WTaMnoBaHHbIX, UTbIX U LUTAMNOCBAPHbIX KOJ1IEH OBaZIbHOCTb MPUHMMAIOT paBHOM 2%.

B) B pacueTtax UCNoNb3ylOT MUHUMaANbHYIO GaKTUUYECKYHO TOJIWMHY CTeHKU S¢ no pesynbtatam Y3T. Ecam S¢
npeBbIWaeT HOMUHANbHYIO TONLWMHY CTEHKM 3/IeMeHTa, pacyeT BeAeTCA N0 HOMUHAbHOM TOJ/ILLMHE CTEHKW C y4eTOM
TO/IbKO 3KCMNYaTaLMOHHON KOMNEHCUpPYIOLWE NPUOaBKMU.

r) Mpu BbIYUCEHUMN NPUBEAEHHbIX HAMPAXKEHUIA B CBAPHbIX TPOMHUKAX PACYETHbIW KO3PPULMEHT NPOYHOCTU

(Dp NMPUHUMAKOT PaBHbIM MUHUMA/ZIbHOMY 3Ha4Y€HUIO U3 K03¢¢MLI,MEHT3 NMPOYHOCTK 3a CYeT ocnabneHus Aetanun

oteepctmem Py (c yuetom ykpenneHma) n KoabduumeHTa NPOYHOCTM WITYLLEPHOro cBapHoro coeanHeHna P, :

@, =min{p,;9,}.

4) KoadduumeHT NpoYHOCTM NPOAO/bHbIX CBAPHbIX COEAUHEHMI LUTAMMNOCBAPHbIX KOJIEH M WTYLLEPHbIX CBAPHbIX
COeAMHEHUI TPOMHUKOB MPUHUMAIOT PAaBHbIM:

npu pacyetHoi Temnepatype Ao 530 °C - He 6osee 0,8;

npu pacyetHoh Temnepatype 530 °C u Bbiwe - He 6onee 0,7, a ana cranei 15X1IM1d, 10X9MSPB u
X10CrMoVNb9-1 - He 6onee 0,65.

e) [na CTbIKOBbIX CBAPHbIX COEAMHEHUIN pecypcoonpeaenaoWMmmn ABAAIOTCA SKBMBANIEHTHbIE HaMPAMXKEHUA,
pacyeT KOTOPbIX BbINOJIHAOT C y4ETOM COBMECTHOIO AENCTBMA MOJIHOTO KOMM/IEKCa HarpyKatowmx GakTopos, BKIoYas
BECOBbIE HAarPy3KM 1 YyCUIMUA OT KOMMEHCaL MM TeMNI0BbIX NepemeLleHni.

B KauyecTBe PacyeTHOro 3KBMBAJIEHTHOrO HanNpsXeHWa ANA NOCAeAyIoWero onpeseneHns NHANBUAYAAbHOTO
WAN OCTAaTOYHOIO pecypca CBapHbIX COeAMHEHWI MNPUHMMAlOT €ero 3HayeHue, COOTBeTCTBylolLlee Hambonee
HaNpPAXeHHOMY CeYEHMUIO.

178. DKBMBANEHTHble NapaMeTpbl 3KCN/yaTauMM W SKBMBANEHTHYIO HapaboTKy NMaponpoBoga OnNpeaensaioT C
MCMNO/Ib30BaHWEM CTaHLMOHHbLIX AaHHbIX MO CPpeaHerogoBbiM TemnepaTypam M AaB/IEHUAM UM COOTBETCTBYHOLLMM
baKTMYeckKMM HapaboTKam Mo KaxKgoMy Ka/lleHZapHOMY rofy 3a BeCb CPOK 3KCMJyaTauuu COMNacHO caeayloLliemy

nopsAaky.

a) PacyeT 3KBMBANEHTHbIX TEMMNEPATypPbl U HAPAaBOTKKU NMOCTPOEH HA M3BECTHOM MapameTPUYECKOM YpaBHEHUN
¥Kaponpo4yHoCTH.

JKBMBaNeHTHas HapaboTka onpeaenseTca no popmyne:

kS )32 g

roe 7, - akBMBaseHTHas HapaboTKa, NpuseaeHHan K TemnepaType Tnp (YcnoBHas HapaboTKa, COOTBETCTBYIOLLAnA
baKkTMYecKoMy McyepnaHuUio pecypca meTansa NaponpoBoga 3a CYET MOA3y4ecTU NpU 3a4aHHON MOCTOSHHOM
Temnepatype Tqp). B KauecTBe TakoBol TemnepaTypbl (Tnp) MPUHMMAIOT pPacyeTHyo Temnepatypy Tp;

Tin Ti - cpeaHerogoBas TemnepaTypa B TEKYLLEM roZy M COOTBETCTBYIOLAA AaHHOMY rody HapaboTKa;
N - KOANYECTBO /ieT pPaboTbl NaponpoBoAa.
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B npuBefeHHOM BblpaskeHUK, a TaKKe B nociegytowmx dopmynax temnepatypa T npuHumaetcs B K.

6) JkBMBaNeHTHasa TemnepaTypa Tss IKCMYaTaL MM onpeaenseTcs YNCAEHHbIM METO0M M3 COOTHOLLIEHUS:

0.

3 Ti({‘i‘“J-lo[z - =7,-10°, (11)

roe T¢ - pakTMyeckan HapaboTKa NaponpoBoa Ha GUKCMPOBaHHbIM MOMEHT BpeMeHU (Bpemsa obcneqosaHus):

n
z'cb:;ri.

YpasHeHue (11) pelsaetca OTHOCUTENBHO HEU3BECTHOMN BEIMUMNHDI Taxs YACAEHHO METOAO0M MOCAEA0BaTENbHbIX

nNpubAnNKeHN. B KauecTBe NepBoi UTepaumm cnedyet UCNoib30BaTh 3HAUYEHWE TemnepaTypbl

T3KB :f:%'i-ﬂ'
i=1

JonyckaeTcs cunTaTb A0CTaTOYHOM TOYHOCTb BbIYUCIEHUN +0,2°C.
B) JKBMBANEHTHOE AaBNEHME pPaccunTbiBaeTCsA no ¢popmyne:

1/m
n

p, = Zi pim , (12)

i=1 Tq)

rae: ps - 3KBUBAJIEHTHOE AaBAeHMe 33 BECb PacyeTHbIN CPOK Cnyxbbl Lo ;

pin Ti - cpeaHerofosoe AaBneHne B TEKYLLLEM rofly ¥ COOTBETCTBYIOLAA AaHHOMY rosly HapaboTKa;
N - KOANYecTBO NeT paboTbl NAPONPOBOAA 33 PacCYeTHbIN Nepuos;

M - MOKa3aTe/b CTENEeHM B YPaBHEHUN AANTENBHOM NPOYHOCTHU.

MokasaTesb M B ypaBHEHUM SANTEIbHON NPOYHOCTU NPUHUMAIOT COFIACHO CMPABOYHbIM AAHHBIM.
[JonycKkaeTca NpUHUMaTL CieyloLLne 3HAaYEeHUA NOKasaTens m:

ANA cTann mapok 12MX n 15XM:

m=10,0-npu T < 500 °C;

m=8,0-npuT = 510°C

ANA cTann mapok 12X1M® n 15X1M1o:

m=10,0-npu T < 520 °C;

m=8,0-npu T =540 °C;

m=6,0-npuT=570°C.

[nA NpoMEXKYTOUYHbIX TeMMepaTyp 3HaYeHNs NOKasaTeNa m AOMNYCKAeTCA BbIYMUCAATb IMHEHOM MHTepnoaaumnei

MEXAY 4,BYMSA ONOPHbIMW TOYKAMM, OrPAHMUNBAIOWMMM C PA3HbIX CTOPOH 3HAYEHME PacYeTHON TemnepaTypbl.

N2
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JonycKaeTca B KayecTBe PacyeTHOro 3Ha4YeHus TemnepaTypbl 3a BeCb CPOK 3KCMayaTaLMm naponpoBoga npu
onpegeneHnn nokasatens m nPUHUMaTb BENUYMHY SKBUBANEHTHOMN TemMnepaTypbl Tae NPU YCAOBUM, UTO |Tows - Ti| <
20 °C anna BceX 3HAYEHUM i.

[N XPOMUCTbIX CTanen caeayet A0 NoyYeHUs AOCTOBEPHbIX AAHHbIX MO BENMYMHE NOKa3aTeNsa M NPUHUMATh
B KauyecTBe 3KBMBA/IEHTHOrO [JaB/eHUA ero cpegHeapudmeTMyecKoe 3HayeHue, MOoAyYeHHoe YcpedHeHnem
cpeaHeroaoBbIX AaBAeHU 3a BECb NPeALLecTBYIOLWMIA CPOK SKCMAyaTaLumm.

JKBMBaANEHTHOE JaBieHuWe ciaedyeT WCMNONb30BaTb MNPU ONpeaeneHUn MPUBEAEHHbIX Hanps)XeHuin ana
nociaeaylollein OUEHKM PEeCcypCHbIX MoKasaTenei 3a npeAllecTsyoWwmin nepmos sKcnayatauumn naponposoaa (3a

Bpema Zy).

179. BeAnunHy MHAMBMAYANbHOTO MW OCTaTOMHOrO pecypca Ana metanna Tpyb v rmbos onpegensertca us
CNeayloLEero COOTHOLWEHMUA FapaHTMPOBAHHbIX XapaKTepPUCTUK ANUTENbHOM MPOYHOCTW, NPeacTaBaflowero cobom
npeobpasoBaHHOE NapaMeTpPUYECcKoe ypaBHEHWE:

1 no)
IgT:?gA(Tj +2|gT—a, (13)

roe T - nHaMBMAyanbHbIii pecypc,

T - ucnonbsyemas B pacyete Temnepatypa, K;

N - Ko3$pPMLMEHT 3anaca NPOYHOCTY;

O - npusepeHHoe HanpsaxeHune, MMa;

a - NOCTOAHHAA, 3aBMUCALLAA OT MapKKU CTanu.

MocToAHHaA a ANA NaponpPoBOAHbIX MapOK CTa/IM NEPIUTHOrO Knacca NPUHUMAETCA PaBHOM:
ana ctanm 12MX - 25,0;

ana ctanm 15XM - 25,0;

ana ctanm 12X1Mo - 24,88;

ana ctanm 15X1M1® - 25,2,

KoadoduumneHTbl A; NOSIMHOMA WECTOMN cTeneHn B COOTHowWweHMM (13) A4na naponpoBoOAHbIX CTasneil NepauTHOro
Knacca npuBeeHbl B HUxKecneaytowel Tabanue X. 1.

Tabnumua X.1
Mapka ctanm Ao A1 A, As Aq As As
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
12X1Md 22810,76 | -730,70 89,186 -7,654 0,3316 | -0,00556 0,0
15X1M1¢ | 24099,54 | -774,70 79,73 -6,739 0,3162 | -0,00588 0,0

KoaddurumeHT 3anaca NpoYHOCTM Npu pacyeTe npuHMmaetca pasHbim 1,5 (n = 1,5). Mpun HanMunm bakTMyeckmnx
[AaHHbIX MO XapaKTepPUCTUKAM ANUTENbHOM MPOYHOCTM METaI1a MaponpoBoAa Ha Bpems OTPaboTKM UM Ha3HAYeHHOTO
AN OONONAHUTEIbHO HAa3HAYEeHHOro pecypca AO0MyCcKaeTca NPUHMMATL 3HaYeHne KoappuumeHTa 3anaca NPoOYHOCTH
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HUXe 1,5, Ho B 1tobom c/lydae OHO A0/IKHO ObITb He meHee 1,3.

180. Pecypc (MHAMBUAYANbHbLIA WAW OCTATOYHbINA) ANA MeTanna GpacoHHbIX 3/1eMeHTOB naponposoga (3a
MCKAOYEHMEM THYTbIX OTBOAOB) ONpPeAensalT MyTEM COMOCTaBUTENbHONO aHaAu3a MEeToA0M WHTEPnoNAaLMU
NPUBEAEHHbIX HANPSAXEHUN C U3BECTHbIMM LOMYCKAaEMbIMU HaMNPAXKEHUAMM NPU pPacyeTHOM TemnepaType B ABYX
CMEXHbIX OMOPHbIX TOYKAX, COOTBETCTBYHOLLMX PECYPCHbIX 6a3am, ANA OAHOM U3 KOTOPbIX A0MYCKaeMoe HanpsaKeHne
BbllLe, a ANA APYrOM HUMXKe NpUBeLEHHOro HanpsaxXeHua (noanyHKT "B" nyHKTa 170 u noanyHKT "B" nyHKTa 172). B
KayecTBe OCHOBHOIO MPUMEHAETCA MeTod JIorapudMUYECKOM WHTEeprnonsauMM, [AOMyCcKaeTca WCNoab30BaTbh
3KCTPANONALMIO LOMYCKAaeMbIX HaNpPAXKeEHUI Ha pecypc He 6onee 25 TbicAY Yacos.

[onyckaeTtca onpegenaTb Pecypc WTAaMMOBaHHbIX M LUTAaMMNOCBAPHbIX KOMEH MO ypaBHeHuto (13) ¢ yyeTom
K03pPULMEHTOB NPOYHOCTM CBAPHbIX COEANHEHUI AN WTAaMNOCBAPHbIX KOJEH COrNacHO noanyHKTy "4'" nyHkta 177
OHIM.

181. KoaddurumeHTbl MPOYHOCTM CTbIKOBbIX CBAPHbIX COEAMHEHNI NPUHMMAIOT cornacHo TpebosaHuam HA naum
no pe3y/nbTaTaM UCMbITaHNM 06Pa3L,0B METAINA Ha BblPe3Kax U3 CBapHbIX coeauHeHUN. Mpn 3TOM UCoNb3yemble B
pacyeTax KoapPULUMEHTbI MPOYHOCTU CBAPHbIX COeAMHEHNIN HEe A0KHbI NPEBbLILWATb:

AnA pacyeTHol TemnepaTtypbl A0 530 °C BennymHbl 0,8;

ana pacyetHon TemnepaTypbl 530 °C 1 Bbiwe BennuuHbl 0,7 ana cranei nepamtHoro Knacca u 0,65 ans
XPOMMWCTbIX CTasieli MapTEHCUTHOrO Knacca.

[na pasHOPOAHbIX CBapHbIX COEAMHEHWMW 3/1eMEeHTOB M3 CTasieil MepAUTHOrO M MapPTEHCUMTHOrO K/accoB
KO3PPULMEHT NPOYHOCTM He AO/IKEH npeBblaTth 0,6 HE3aBUCMMO OT TeMMepaTypbl SKCAyaTaLuu.

182. Mpwn onpegeneHnn pecypcHbIX XapaKTEPUCTUK N1eMEHTOB NaponpoBoga C UCMNOJ/Ib30BAaHMEM PacYeTHbIX
NPUBEAEHHbIX HAMPAXEHNN KO3PPULMEHT 3anaca NPOYHOCTU NPUHMMAETCA PaBHbIM HOPMATUBHOMY 3HayeHuto 1,5.
B cnydae npuMHATMA NOHMMKEHHBIX KOIPPULIMEHTOB 3anaca NPOYHOCTU NPU HAIMYNKN YA,0BIETBOPUTE/NbHbIX AAHHbIX MO
ONVUTENbHOM MPOYHOCTU METaNNa, MOJIYYEeHHbIX B pe3y/ibTaTe COOTBETCTBYHOLLMX WCMbITAaHUA Ha Bblpe3KaX, OHU
[OJ/IKHbI ObITb HE MEHee CneyHoLLMX 3HAYEHWNA:

1,30 - onsA naponpoBOAOB M3 MNEPAUTHbIX CcTanel ¢ gasneHnem napa go 14,0 MMa, 3a WUCKNHOYEHUEM
naponpoBOA0B ropavero Nnpomneperpesa;

1,35 - oA NaponpoBOAOB W3 MEPAUTHbIX cTanei 3HeprobsokoBs CKJ wn Bcex NaponpoBOAOB TFOpsiyero
npomneperpesa M3 NepsnUTHbIX CTanewn;

1,45 - pna naponpoBOAOB M3 XPOMMUCTBIX CTa/Ie MapTEHCUTHOrO Knacca.

Mpun pacyeTe pecypcHbIX XapaKTEPUCTMK LUTAMMOCBAPHbIX KONEH CHUMKeHMe KoadduLmMeHTa 3anaca NpoYyHoCTH
OTHOCUTE/IbHO HOPMATMBHOTO 3HAYEHMA He A0MNyCKaeTcs.

183. PacuyeT OCTAaTOYHOro pecypca 3/IeMEHTOB MaponpoBoda Npu MPOAJEHUM CPOKa CAy»Kbbl npoBoauTcA
cneayowmm obpasom.

a) I'Ipop,neHme pecypca BbINMO/IHAETCA Ha pacyeTHble NapaMeTpbl aKCnayaTauun chegyroummm cnocobamu:

1) OnpegnensaioT 3KBMBaNeHTHylo HapaboTky T, no noanyHKTy "a" nyHkta 178 ®HM npu npuseseHHoM
TemnepaTtype, paBHOW pacyeTHOM TemnepaType: Tnp = Tp.

OnpeaensaoT MHAMBUAYaNbHbINA pecypc ( Tpr) Npu paboTe Ha pacyeTHOMN TemnepaType M pacyeTHOM AaBAeHUM
no cooTHowweHwuto (13) unu cornacHo nyHKTy 180 GHIM.

OctatouHblit pecypc (Top) Mpu mocneaylowelt aKkcnayaTauMM Ha pacyeTHbIX NapameTpax onpegenserca B
cooTBeTcTBUU ¢ dopmynoli (7):

op pT 5°
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2) OnpeaensatoT sKkBMBaNEeHTHYO TemnepaTypy (Tske) M IKBUBANEHTHOE AaBAeHME (Ps) 33 NPeLLEeCTBYOWNA CPOK

skcnnyaTaumm ( Ty ) no nognyHktam "6", "8" nyHkTa 178 ®HIM.

OnpeaenaoT MHAWBUAYANbHbIN pecypc ANs YC0BMI paboTbl NPKU 3KBUBAJIEHTHBLIX TEeMNEpPaType U AaBneHum (

T, ) no ypasHeHuio (13) nam cornacHo nyHKTy 180 ®HI.

OnpeaenaioT cTeneHb BbIpaboTkMn pecypca meTtanna (D) 3a pakTnueckoe spems paboTbi ( T ) O COOTHOLIEHMIO:

Tp
D=-t. (14)
T

OnpepaensaoT nHAMBUAYanbHbIA pecypc ( Tpr ) npu paboTe Ha pacyeTHbix napameTpax (no ypasHeHwuto (13) nau
corsiacHo NyHkTy 180 ®HM).

OCTaTouHbIM pecypc Npu NocneayloLleil KcnayaTauMu Ha pacyeTHbix napametpax ( Top) onpenensertcs
BblpayeHuem:

T,, =T, - (I=D). (15)

6) MNpopneHve pecypca BbINOMHAETCA Ha 3KBMBAJIEHTHble (MM BecbMa 6/M3KME K HUM) MapameTpbl
aKcnayaTauuu,

OnpenenAtoT 3KBMBANEHTHYIO TemnepaTypy W 3KBMBAJIEHTHOE JaBlieHuMe 3a MNpeaLlecTBYOWMA CPOK
3KcnayaTauum no nognyHktam "6", "8" nyHkTa 178 ®HIN.

OnpeaenaoT UHAMBMAYaNbHbIN pecypc npu paboTe Ha 3KBMBANEHTHbIX NapameTpax ( Lo ) N0 COOTHOWEHUIO
(13) nnum cornacHo nyHkTY 180 ®HIM.

OcTaTouYHbIM pecypc Npv NocieaytoLei 3KCnayaTalumMm Ha 3KBMBaieHTHbIX napameTpax ( Lo, ) onpeaensetca:

Ty, =T, —Tp-  (16)

05 3T

B) lMpoaneHne pecypca OCYLLECTBAAETCA Ha paspelleHHble (YCTaHOBAEHHble) MapameTpbl, OTAUYHbIe OT
pacyYeTHbIX M 3KBMBA/IEHTHbIX MapPameTpOB.

Ona sTOoro pacyeTtHoro csy4asa onpegesieHMe OCTaTOYHOrO pecypca BbIMOJHAETCA aHaJIOTMYHO paHee

YKa3aHHOMY B MOANyHKTe "a" HacToswwero nyHKkTa ®HIM, ¢ yyeTom cneayowmx MUSMeHeHN:

1) 3keuBaneHTHasa Hapabotka (T> =T,y ) paccumTbiBaeTca AnA nNpuBeAeHHOW TemnepaTypbl Tn,, PaBHOM
yCTaHoBAEHHOM (pa3pelwweHHoi) Temnepatype Ty: Top =Ty;

MnamenayanbHbii pecypc ( Tyr) paccumtbiBaeTca ANA YCTaHOBAEHHOW TemnepaTypbl M YCTaHOBAEHHOrO
[LaBNeHus;

OctaTouHblit pecypc ( Toy ) Npu nocneaytoLLel sKcnayaTaLmm Ha YCTaHOBAEHHbIX NapameTpax COCTaBAAET:
Toy =Ty — T,y (17)

2) dranbl pacyeta BM/IOTb A0 OMpefesieHUs MapameTpa CTeneHn BblipaboTkM pecypca (D) BKAOUUTENBHO
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ocTatoTca 6e3 USMeHeHN: D:Tq] /T3T;
PaccumTbiBaeTCA MHAMBUAYAAbHbIN PECypC ANA YCTaHOBNEHHbIX NapamMeTpoB 3KcnayaTauum Ly (cm. Bbllwe);

OcraTouHbiit pecypc ( Toy ) npu nocneaytoulein paboTe Ha yCTaHOB/AEHHbIX MapaMeTpax CoCTaBAAeT:
T, =1, " (1=D). (18)

r) Cnegyet npu onpeseneHnmn oCTaTo4HOro pecypca Ha pacyeTHble U YCTaHOB/EHHbIE NapameTpbl AanbHellwen
3KCnAyaTauumn NPUMeHATb 06a NpMBeAEHHbIE Bbllle BapuaHTa pacyeTa.

PelueHne o0 HazHaYeHMM pecypca NPOANEeHNA IKCNAyaTalMmM NaponpoBoAa NPMHMMAETCA C y4eTOM pe3ynbTaToB
pacyeTa no 060Mm BapuMaHTamM 1 AaHHbIX MO GaKTUYECKOMY COCTOAHWNIO METaJ1/1a COrIacHO pe3y/ibTaTaM TEXHUYECKOro
ANarHocTMpoBaHuA.

184. TpoaneHWe cpoka CcAyKbbl MaponpoBoga nocne OTPaboTKM HasHayeHHOro (AOMOAHWUTENbHO
Ha3HAYeHHOro) pecypca, OCHOBAHHOE Ha MOJIOMKUTENbHbIX pPe3y/abTaTax TEeXHUMYECKOro AMArHOCTMPOBAHUA M
PACYETHbIX OLLEHOK OCTaTOYHOro pecypca, AO0/MKHO obecneunTb 6€30MacHOCTb ero AasibHeWwel aKcnayaTauuu B
TeYeHue YCTaHOB/IEHHOro CPOKa NPOAJ/IEHUA C YH4ETOM CEAYHOLLMX NOOMKEHMI:

a) Ecav no ycnosumam npoyHoCcTM uam (1) pesynbTataM OLLEHKM OCTaTOYHOrO pecypca A/1s OTAE/bHbIX 3/1eMEHTOB
MaponpoBoAa He BbIAEPKMBAKOTCA pernameHTMpoBaHHble PHIT KoadPpuuMeHTbl 3anaca NPOYHOCTM NpU NPOAJAEHUN
9KCMAlyaTaUMM Ha pacyeTHbIX MapameTpax napa, LOMYyCKaeTcA BbINOAHATL MPOAJEHME pecypca NaponpoBofa Ha
MOHW}KEHHbIX MapamMeTpax.

MpyM 3TOM OCHOBaHWEM AN CHUXEHUA MapameTpPoB ABAAKOTCA pe3y/bTaTbl pacyeTa Ha MPOYHOCTb OT
BHYTPEHHEro f4aB/ieHMs M COOTBETCTBYIOLLErO pacyeTa pecypca. [pu HEBLIMOAHEHWUW YCAOBUIA MPOYHOCTU MO
pe3y/sbTaTamM MOBEPOYHOrO pacyeTa Ha BECOBble HArpPyskKM M CaMOKOMMEHCAUMIO NaponpoBoAa AO/KHbl ObiTb
NpoBefeHbl MEPONPUATUA MO CHUMKEHWUIO SKBMBANIEHTHbIX HAMPAXKEHWI B NApOnNpoBOAe A0 AOMNYCTUMOrO YPOBHSA
nyTem HanagKu CUCTEMbI KPenieHUi ¢ ycTpaHeHUeM BbiABAEHHbIX MPU PEBU3UU AePEKTOB.

B cnay4ae HEBO3MOMKHOCTM BbINOJHEHWA HEOOXOAMMbIX MEPONpPUATUIA B TEKYLWMIA PEMOHT, npu
KOTOPOM ocyLLecTBAseTca obcienoBaHMe, OHM MOTyT 6biTb NepeHeceHbl Ha CPOK He 6osee 25 TbicAY YacoB Npwu
YCNOBUW AOMNONHUTENIbHOTO KOHTPOAS CBAapHbIX COEAMHEHWA M TMOBOB C HaMBONbWMMMU  3IKBUMBANEHTHLIMM
HanpsAKeHWAMM Mo pesy/bTaTaM BblLeyKa3aHHOro NoBEPOYHOro pacyeTa.

6) MpK OTKNOHEHMAX TPACChI MAPONPOBOAA UM BbIBNEHHbIX HAPYLLUEHUAX B €r0 ONOPHO-NOABECHOW cucTeme
MO OTHOLIEHWUIO K MPOEKTY W WCMONHUTENIbHON CXeme HeobXOAMM MOBEPOYHbIA pacyeT Ha MNPOYHOCTb U
CaMOKOMMeHcaL Mo NaponpoBOAHOM CUCTEMbI, MO pe3ynbTaTam KOTOPOro GpopMUPYIOTCA KOHKPETHbIe peKomeHaaumm
No MCNPaBAEHUIO BbIIBNIEHHbIX AePEKTOB N OTKJAOHEHUI N NepeHanaaKe onopHO-NoABECHOW CUCTEMBI.

[ns yKasaHHbIX Cly4aeB NpMBeAeHMe TPAcCbl MAaponpoBOAa B MPOEKTHOE COCTOAHME 6e3 NOBEPOYHbIX PacyeToB
Ha NPOYHOCTb M CAaMOKOMMeHcaumto n 6e3 nepeHanagkm OMNC aBnaeTcs HeAOMNYCTUMbIM.

B) OTpaboTaBLIMIA Ha3HAYEHHbIN NN AO0MNOIHUTE/IbHO Ha3HAYeHHbIN pecypc NaponpoBoAd MOXKET 6bITb A0ONYLLEH
K Oa/bHeWLwen 3KcnayaTaumMm Npu pacyeTHbIX UKW MOHUMKEHHbIX NapameTpax Ha CPoK He bonee 50 Tbicay YyacoB Ha
OCHOBaHMM MOMIOMKUTENbHbIX PEe3Yy/IbTaTOB KOHTPOAS, MUCCNEeAO0BaHMM COCTOAHUSA METanna WU PacYeTHbIX OLLEeHOK
pecypca npu coba104eHUM YCTaHOB/IEHHbIX TPeboBaHU H/, TEXHUYECKOWN 1 IKCNYaTaLMOHHON AOKYMEHTALUM.

B oTaenbHbIX 060CHOBaHHbIX Cy4Yasx AOMNYCKAEeTCA NPoA/ieHMe 3KCnlyaTaumm naponposoaa nocne oTpaboTku
Ha3HaYeHHoro pecypca (nepBMyHOe NpoasieHne) Ha cpok 6osiee 50 TbicAY YacoB.

r) MpogneHne CpoKa aKCnAyaTauumn NaponpoBoaa Ha OCHOBaHUK pe3ynbTaToB T/, M pacyeToB pecypca ciepyet
0bopMNATL Ha BECb MApONpPOBOA, B LLE/IOM, @ HEe Ha OTAE/NbHbIE ero 3/ieMeHTbl UAKM 610KKU. HasHauyeHue pasHbIX
BE/IMYMH OCTATOYHOrO pecypca UHAMBUAYANbHO AR KaXKAOro 31eMeHTa (Mau rpynn 31eMeHTOB) naponposoaa npu
NPOANEHMM ero sKCnAyaTaLun He cneayer.
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Mpwn H€O6XO,CI,VIMOCTM Nno pe3ynbtatam 3KCNZ1yaTaUMOHHOIo KOHTPO/A UM aHa/n3a ycnosmﬁ SKCN1yaTaunm
A0onyCKaeTCA Ha3Ha4aTb A4 OTAeEeNIbHbIX rpynn 3/1eMeHTOB MnaponpoBoda I'IpOME)-KyTOl-IHbIﬁ KOHTPOJ1b, BK/1HO4YaA
aHa/IM3 MUKponoBpeXa4eHHOCTU meTasina, Ao Bblpa6OTKVI naponposoaoM YCTAaHOBJ/IEHHOTO OCTAaTOYHOIO pecypca.

185. MpoaneHne cpoka cnyxbbl NaponpoBoAoB ropadero npomneperpesa us LB/ Tpy6 cranm 15X1M1¢
OCYLLEeCTBAAETCA ceayowmnm obpasom.

a) OnpepeneHve TEXHUMYECKOTO COCTOAHMA M OCTaTodHOro pecypca LB/ Tpy6 TpebyeT BbIMOAHWUTL pAg,
06a3aTeNnbHbIX MepPONpPUATUIA:

aHaNM3 TeEXHUYECKOM AOKYMeHTauunu;
KOHTPO/1b HEPA3PYLWaAWMNMN METOOAMU;

nccnefoBaHMA COCTaBa, CTPYKTYPbl, CBOMCTB M MUKPOMOBPEXKAEHHOCTU MeTanna U CBAPHbIX COeAMHEHUN
TpybonpoBoaa;

KOHTPO/bHbIA pacyeT Ha MPOYHOCTb C OLLEHKOM WHAMBWUAYaA/bHOrO (OCTAaTOYHOrO) pecypca C y4eTom
baKTUUYECKMX AaHHbIX MO YCI0BUAM 3KCMAyaTaLMN, pe3ysibTaTam KOHTPOIA M UCCe0BaHMUI;

obobLatowmin aHanu3 pesynbTatoB 06C1e40BaHUA C BbIMYCKOM 3aKA0YEHUA.
6) UccnepgoBaHue coctosiHuA meTanna LBJ1 Tpy6b BKAtoyaeT aHanus:
- MAKPOCTPYKTYpPbl B CPaBHEHUMU € TPeOOBaHMAMM TEXHUYECKUX YCIOBUIA;

- MUKPOCTPYKTYpPbl B COMOCTaBJAEHMM CO LIKaN0W J/IMKBAUMOHHbLIX MUKPOCTPYKTYp MmeTanna LB/ Tpy6
(npnnoxkenme N 11 Kk ©HMN);

- MMKPONOBPEXKAEHHOCTU METaNNa C onpeseneHnem o6beMHOM 401U NOP Ha yY4acTKax C MaKCUMMAaNbHbIM UX
cocpefioToueHneM. Pe3ynbTaTbl aHaIM3a MUKPONOBPEKAEHHOCTU METa/lla OLLEHWBAIOT B COOTBETCTBUM CO LUKAJION
MUKpoMoBpeKAeHHOCTU cTann 15X1IM1d LB Tpy6 (npunoxkenne N 4 k GHM).

B) PacueT aKBMBasIEHTHOW TeMnepaTypbl U 3KBMBANIEHTHOM HapabOTKM naponpoBoga ciaeayeT BbINOAHATb B
COOTBETCTBUM C NYHKTOM 178 OHIN.

r) PacyeTHan oueHKa MHAMBUAYanbHOro (octatouHoro) pecypca LIB/T Tpy6 BbiNnoHAETCA NyTem onpeaeneHus
npuBeAeHHbIX HaMPAMKEHWUA OT BHYTPEHHErO AaB/IeHNA M MOC/eAyHOLLEro YCTaHOBIEHNA NO HUM BE/IMYMHbI pecypca C
YYETOM U3MEHEHMA XapPaKTEPUCTUK AUTENbHOM NPOYHOCTM METa1a B MPOLECCce 3KCnayaTaumm, onpeaenaemoro no
pe3ynbTaTam aHanm3a GakTUYECKOro CTPYKTYPHOro COCTOSHMA meTanna. Ecam uccneposaHusa meTanna BKAKOYaNu
onpeaeneHue XapaKTepPUCTUK KaponpoYHOCTU (OANTENbHOWM MPOYHOCTK), OLLEHKY OCTaTOYHOro pecypca cneayer
NpoBoAMUTb N0 GaKTUYECKUM }KapOoNpPOoYHbIM CBOMCTBAM MeTaNNa C UCMO/b30BaHUEM HOPMATUBHOIO KO3bduLmeHTa
3amaca NpPoYHOCTM.

4) PacyeTHyto OLEeHKY OCTaTOYHOTO pecypca CBapHbIX coeanHeHui LLBJ1 Tpy6b BbINOAHAIOT MyTeM COMOCTaBAeHUA
MaKCMMasIbHbIX 3KBMBANIEHTHbIX HANPSAXKEHWU (B3ATbIX U3 NPOEKTHOIO UM MHOTO MOBEPOYHOrO pacyeTa Naponposoaa
Ha MPOYHOCTb U CAMOKOMMEHCALMIO) C NMPUHATBIM B pacyeTe AO0MYyCKaeMbIM HanpaXKeHWem CTanu ANa pacyeTHoMU
TemnepaTypbl U NPOrHo3Mpyemoro pecypca. KosdouumeHT NpoYyHOCTU CBAapHOro COeAMHEHUA yCTaHaBAMBAETCA NO
pesy/ibTaTam UCC/EeA0BaHUIN CBAPHOTO COEAMHEHNA HA Bbipe3sKe (B TOM YMC/ie C y4eTom UMetoLLerocst 6aHKa faHHbIX),
HO NpPUHUMaETCs paBHbIM He bonee 0,7.

CJ'IE,D,VET MCNONb30BaTb AONYyCKaeMble HanpAxXeHnA, YCTAaHOB/IEHHbIE MO pPe3y/ibTaTaM MPAMbIX XXapOnpo4YHbIX
WUCNbITaHWUM CBapHbIX COG,CI,MHeHMﬁ Ha Bblpe3Kax. an 3TOM ChengyeTt UCcnonb3oBaTb HOpMaTMBHbIﬁ K03¢¢VILI,I/IGHT
3anaca npo4YHOCTH.

< Ha calT 121


https://tk-expert.ru/

CTaHUMOHHbIE NUTaTe/IbHble TPy6onpoBoAbI

186. OCHOBHbIMWM 3/1€MEHTaMM NUTATeNIbHbIX TPYOONPOBOAOB, OKa3blBAOWMMMKU BAUSHUE HA BEUYUHY
Ha3HAYeHHOro CpPOKa CAy»KbObl, ABAAIOTCA: NpsAmble TPyObl; THYTble, LWITAaMMOBaHHble (LUTAMNOCBapHbIE) KO/EHA;
LUTAaMNOBAHHbIE TPOMHMKN U Nepexoabl; MNTble AeTanun (KONEHA, TPOMHUKM, KOPMyca apMaTypbl, Nepexosbl); CBapHble
CoefiHEeHUA.

187. MpoaseHne CpoKa 3KchayaTauuu nuTaTenbHbIX TPYOONpoBOAOB CBEPX HA3HAYEHHOrO CPOKa CAyXKObl
BbIMOJIHAETCA MO C/ieAyoWwemMy aaropuTmy:

aHa/IM3 PeXMMOB 3KcnayaTauuu 1 pesynbTaToB KOHTPOAA TPybonposoda 3a Becb NpeallecTsyoWmMin nepmuoa,
paboTbl;

aHa/M3 pe3ysibTaTOB HEpPaspyLUAOLLEro KOHTPOAS M UCCAef0BaHUI COCTOAHWMA MeTansna (ecnn nocnefHue
NpPOBOAUAMNCH) MO AaHHbIM TeKyllero obcneaoBaHnA (ANMarHOCTUPOBAHUSA);

KOHTPO/bHbIA pacyeT Ha MPOYHOCTb C OUEHKOM AanbHelwen paboTocnocobHOCTM OCHOBHBLIX 3/1€MEHTOB
Tpybonpososa;

pacyeT UMKAMYECKOM A0/r0OBEYHOCTN TMBOB TpybonpoBoaa - Npu HEOBXOAUMOCTY;

0606LatoWmit aHanns pesynbTatos o6cnefoBaHNA C OLEHKOM 06LLero TeXHUYECKoro cocToAaHna Tpybonposoaa
W yCTaHOBAEHME AONOIHUTENbHO HAa3HAYeHHOro CPOKa CNYXKObI.

188. AHanM3 TeXHUMYEeCKOM U 3IKCNAyaTaUMOHHOM [OKYMEHTauuu npoBoauTcA ANA  yCTaHOBAEHWA
KOHCTPYKTUBHbIX 0COBEHHOCTE UCNONHUTENbHON CXeMbl TPYbONpoBoAa, YTOYHEHMA HOMEHKAATYpPbl U MaTepuanos
(a Tak»Ke TeXHOMOMMN) M3rOTOBNEHUA OCHOBHbIX 3/1IEMEHTOB, BbISIBIEHUA PeXxnMMoB paboTbl Tpybonposoaa M BOAHO-
XMMUYECKOro PeXmnma CTaHL MM, a TaKXKe 414 OLUEHKN NOBpeXAaeMOoCTU MeTan1a Mo pe3ybTaTamM 3KCNAyaTalMOHHOro
KOHTpOANSA.

189. HepaspyLwalowmit KOHTPOJIb NMUTaTENbHbIX TPY6ONPOBOAOB (BKAKOYAA MeTOAbl, 06beMbl M 30HbI KOHTPOIA,
nocne BbipaboTKM Ha3HaUYEHHOro CPOKa CAyXK6bl) NpoBOAMTCA cornacHo NyHKTy 147 ®HN (tabanua VIIL.9).

HeO6X0,CI,MMOCTb nposeaneHnA MCCﬂeAOBaHMVI COCTOAHMA MeTa/ila Ha Bblpe3Kax onpenenAaetca 3KCI'IepTH0171
opraHmsaumeﬁ N MOXKET 6bITb Bbl3BaHa NOBbIWEHHOM noBpexXa4aemMmoCTbo MeTaina.

190. KOHTpO/bHbIA pacyeT Ha MPOYHOCTb C OLEHKOW Hecyllelh cnocobHoCTM 3nemeHTOB Tpybonposoaa
BbINOJIHAIOT B COOTBETCTBUM C MosoxeHuamu HJ. B pacyeTe MCnosb3yercs MMHMMANAbHAA TOJILLMHA CTEHKU MO
pesynbtatam Y3T. PacyeT cnedyeT BecTM Ha napamerpbl (TemnepaTypa, AasieHMe), yKasaHHble B nacnopre
TpybonpoBoaa.

Pacuet rubos Tpybonposoaa cnesyeT BbINOAHATL 418 PACTAHYTON U HEMTPANbHBIX 30H, IUTbIX U LUTAMMNOBAHHbIX
KOMEH - ANA CXKATOW M HENTPasbHbIX 30H, @ pacyeT LITaMMNOCBapHbIX KOMEH - A4 30H, COAEePKaALLMX NPOAObHbIN
CBApPHOIA LWOB.

191. B cnyyasx, Korga Koaumyectso nyckos Tpybonposoga npesbiwaet 300 uayM no pesynbTataM KOHTPO/IA
obHapyKeHbl AedeKTbl MeTanna, KBanupuumpyemble Kak KOPPO3MOHHO-YCTaIOCTHbIE NOBpeXKAeHUs, Heobxoaumo
BbINO/IHUTb PACYeT Ha LMKAMYECKYIO MPOYHOCTb (MasIoLMKAOBYIO YCTanocTth). Mo peleHnio cneumnanmsmpoBaHHom
9KCMEepPTHOW OpraHM3aLumn pacyeT BbiNoAHAETCA NMBO TOMbKO Aaa rmbos, 1Mbo Ans rmbos M TPOMHUKOB. B KayecTse
OCHOBHOTO BMAA Harpy3Ku paccMaTpMBaeTCs BHYTPEeHHee AaB/ieHne B TpybonpoBoae; 40MNYCKAeTCs BbINOAHATL pacyeT
UMKAMYECKOM NPOoYHOCTU TPY6ONpoBOAa C yYeTOM AEMNCTBMA BCErO KOMMJIEKCa Harpy»Katowmx GakTopos.

Mpu pacyete rMBOB Ha LUMKAMYECKYID MPOYHOCTb AaMMANTYAY HAMPAXKEHUN onpenensatT s BHYTPEHHeW
NoOBEPXHOCTM rMba B HEMTPAIbHOM 30He.

Mpy obHapyXeHMM MOBPEXAEHWUA B APYrMX 30HaX rmba, pacyeT BbINOMHAETCA TaKXKe A1A 3TUX Y4yacTKoB
noBepxHocTM rmnba. [Na WTaMMnoOCBapHbIX KOJEH pacyeT Ha MafOUMKIOBYIO YCTAaNOCTb BbINOAHAT ANA 30H,
COAEp’KalmX MPOAO/bHbLIA CBapHOW LWOB; NPW 3TOM NPW PACNONIOKEHUM LWBOB B PaACTAHYTOMW M CKaToW
30HaX - A1 HAPYXHOW NOBEPXHOCTH, B HEMTPA/IbHBIX 30HAX - A/1A BHYTPEHHEN NOBEPXHOCTHU.
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Mpn pacyeTe TPOMHMKOBOrO Y3713 Ha LMKAMYECKYH MPOYHOCTb aMMAWUTYAY HAMNPAXKEHWIM BblYMCAAOT A1
BHYTPEHHEN MNOBEPXHOCTU TPOMHWMKA B TOYKE MEpecevyeHus JIMHUM COMpsKeHUsa (WTyuepa C KOJINEKTOPOM) C
NPOAO/IbHOW MNJIOCKOCTBIO CUMMETPUM y3ia (Npoxodsallei yepes LeHTpasbHble OCUM LWITyuepa M KOAJeKTopa).
BennunHy KosaddpuumMeHTa KOHUEHTPAUMM HANPAKEeHUNn ANA YKa3aHHOM pacyeTHOM TOYKM TPOMHWMKA AonycKaeTtca
onpeaensTb C UCNO/b30BaHMEM COOTBETCTBYOWMX H MAn cnpaBovHoM anTepaTypbl. MNpr 3TOM ero 3Ha4yeHue 40KHO
ObITb HEe MeHblle 3,2.

PacueT Ha LMKAMYECKYIO MPOYHOCTb C/AeAYeT BbIMOAHATb C YYETOM BAMAHMA HAa Ma/OLMKAOBYIO YCTasoCTb
KOppPO3noHHOro dakTopa.

Bbl6Op KOHKPETHOW METOAMKM pacyeTa Ha MasloUMKIIOBYHO YCTa/l0CTb OCYLLLECTBASAET SKCNEPTHAA opraHn3aums,
BbinonHaowan JMb.

192. [MpoaneHve cpoka CAyKbObl nuTaTenbHOro TPyboMpoBOAa OCYLLECTB/ISIETCA HA OCHOBAaHUMU
YA,0BNETBOPUTENbHbIX PE3Y/1bTAaTOB KOHTPO/IA U PacyeToB Ha NPOYHOCTb.

MpX HEBLINOJHEHWUW YCNOBUI LIMKANYECKOM NPOYHOCTU AN OTAENAbHbIX TPYnn 3/1eMEeHTOB CPOK MPOoAeHUs
aKCMyaTauum TpybonpoBoAa A0/IKEH ObiTb COKPALLLEH UM A0/KEH ObITb NPeAyCMOTPEH MPOMENKYTOUHbIM KOHTPOb
3TUX 3/1IEMEHTOB B TeYeHUe NPOoA/IEHHOro CPOKa KCNayaTauum (40 UCTeYeHUs A0MNONHUTEIbHO Ha3HaYeHHOro CPoKa
CNyK6bl).

OTpaboTaBLWNIN Ha3HAYEHHbIN (MAN LONONHUTENbHO Ha3HaAuYeHHbIN) CPOK cay:Kbbl TpybonpoBoa MoKeT bbiTb
AONYyLLEH B AaNbHeWWYI0 3KCNAyaTaLMo NPU PpacyeTHbIX UM YCTAHOBAEHHbIX NapameTpax Ha CpoK He 6onee 50 Tbicay
YyacoB, HO He bonee yeM Ha 8 NeT ¢ AaTbl NPoBeAeHUA TEXHUYECKOro AnarHocTmposarmsa u 3MB.
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LUKANA rPA®UTU3ALIUU (NPU 500-KPATHOM YBEJTMMEHUU MUKPOCKONA)

MpunoxkeHue N 1

Ctagma CTPYKTYPHbIX USMEHEHWN M XapakTep rpadumtusaymm bann
rpadputnsa
umnm
OTgenbHble rnobyau unmn otaenbHble
cKonaeHua rnobynen cTpyKTypHO cBo6OAHOrO
rpaduTa. 1
O6bemHas gons BblaeneHui rpadpuTta
coctasnseT go 5%
MHOeCTBEHHbIE BblAENEHUA CTPYKTYPHO
cBoboaHoro rpapuTta. O6beMHan fons 2
BblaeneHuni rpadputa coctasnsert o 10%
LLenoykn KpynHbIx BblaeneHni rpapuTa.
Ob6bemHas aonsa BblaeneHn rpapuTa 3
coctasnset go 20%
BbuieneHue rpadpuTa B BUAE cerperauum, a 4
TaKKe Mo rpaHnLam 3epeH
N Ha caiit 124
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COEPONANSALNU NEPJINTA B YINIEPOOAUCTBIX U HUSKOJTIETMPOBAHHbIX

MpunoxkeHue N 2

K pesepasbHbIM HOPMaM U NpaBuaam

8 06/1aCTN NpoMbIWNEHHON Be3onacHoOCTH
"MpaBunia ocyLWecTBEHNA IKCNyaTaLMOHHOIO
KOHTPO/IA MeTanna U NPoOANIEHNA CPOKaA
CNY*KBbl OCHOBHbIX 3/1IEMEHTOB KOT/10B

1 TpybonpoBOAOB TEM/IOBbLIX
3/IEKTPOCTaHUMN", yTBEPKAEHHbIM NMPUKA30M
depepanbHoOM cnyKbbl NO 3KOIOTMYECKOMY,
TEXHOIOTMYECKOMY M aTOMHOMY Hag3opy

LUKANA

CTANAX (NPU 1000-KPATHOM YBEJTUMEHUU MUKPOCKONMA)

o1 15.12.2020 N 535

CTagamaA CTPYKTYPHbIX M3MEHEHWI

Oco6eHHOCTU MUKPOCTPYKTYPbI

Bann nsmeHenu
MUWKPOCTPYKTYpbI

depput 1 nepauT. MNepanut umeet
NAAacTMHYATOE CTPOEHUE

Hebonbluasa cTeneHb chepomansaumu.
LemeHTUT umeeT GopmMy NpenmyLLecTBEHHO
cdeponaoB 1 Npu HEOGObLLNX YBEIUYEHUAX

BbIr1AANT TOYEYHbIM

Bonbuwas, yem ana banna 2,
anddepeHUMpoBaHHOCTL NEPIUTA U HalnuMe
Heb0/1bLLIOro KoAnyecTsa 060cobNEHHbIX
CTPYKTYPHO-CBOOOAHbIX cheponaos
LeMEeHTUTA, PACNONOXKEHHbIX NO rPaHMLAM
3epeH ¢peppuTa

Ha cauT
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3HaunTenbHasA cteneHb cheponamnsaunm.
lpaHWUUbI 3epEH NepsiMTa Pa3mbiTbl, UMeeTCs
60/1bLLIOE KOIMYECTBO KPYMHbIX
060c06MBLLMXCA CTPYKTYPHO-CBOBOAHbIX
cheponaoB LeMeHTHUTa, PACNONONKEHHbIX NO
rpaHuLam 3epeH ¢pepputa

3HaunTenbHasA cteneHb cheponamnsaunm.
OTCyTCTBME rpaHUL, 3epeH NepanTa,
yBesnyeHune pasmepos cheponaos
LLlEMEHTUTA, PacnosIoXeHHbIX Ha nepudepumn
3epeH

MonHasa cheponansauma. TunmyHoe
YKPYMHEHME LLEMEHTUTHbIX Cheponaos,
pPacnonoXeHHbIX MO rpaHULLam 3epeH deppuTa
Mpw cTeneHu cheponamsaumm nepanta B
meTanne Tpyb 13 yrnepogmucTbix 1
HU3KO/IerMpPOBAHHbIX CTasei Ha YpOBHe 6-ro
6an121a No WKane HacTOALWEro NPUAOMKEHMUA K
®HIM, a TakKe npu cogepKaHum curma-¢dasbl B
meTanne Tpy6 m3 crann 12X18H12T nocne
ANUTeNnbHOM aKcnayaTauum 6onee 4,5%
cnepyet npoBeAeHMe NPAMbIX UCMbITAHWUA
meTanna Ha gAnTeNbHYI0 NPOYHOCTb.

Ha cauT
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LUKANA

MpunoxkeHue N 3

K denepanbHbIM HOpMam 1 NpaBuIam

B 06/1aCT NpoMbIWNeHHOM 6e3onacHOCTH
"MpaBunaa ocywecTBNeHMA SKCNIYaTaLMOHHOTO
KOHTPO/IA MeTanna U NPoOANIEHNA CPOKaA
CNY*KBbl OCHOBHbIX 3/1IEMEHTOB KOT/10B

n TpybonpoBoA0B TEMNOBbIX
3NeKTPOCTaHUNI", yTBEPKAEHHBIM NPUKA30OM
denepanbHol cy*Kbbl NO 3KOIOTMYECKOMY,
TEXHOIOTMYECKOMY M aTOMHOMY Hag3opy

o1 15.12.2020 N 535

MMWKPOMOBPEXAEHHOCTU CTAJIEA NEPZINTHOTO KNACCA
(NPX 500-KPATHOM YBE/IMMEHMN MUKPOCKONA)

OcobeHHOCTM MUKPOCTPYKTYpPbI XapakTep MnotHOCTb bann
MUKPOMOBPEKAEHHOCTH nop MUKPOMOBPENKEHHOCTH

Mopbl OTCYTCTBYIOT - 1
no 300

EAMHMYHbIE NOpbl nop/mm? 2
o 700

MHoecTBeHHble Nnopbl A ) 3
nop/mm

Ha caWt
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Llenoyku nop 00 1000 4
nop/mm?

MHoXecTBeHHbIe ueno4ykmn | ao 2000 5
nop (paccrosHne mexxay nop/mm?
Lenovykamu nopsagka 1 - 2

3epeH)
MuKpoTpeLLmHbI n0 3000 6
nop/mm?
MaKpoTpeLmHbl bonee 7
3000
nop/mm?
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MpunoxkeHue N 4

K pesepasbHbIM HOPMaM U NpaBuaam

B 06/1aCT NpoMbIWNeHHOM 6e3onacHOCTH
"MpaBunia ocyLWecTBEHNA IKCNyaTaLMOHHOIO
KOHTPO/IA MeTanna U NPoOANIEHNA CPOKaA
CNY*KBbl OCHOBHbIX 3/1IEMEHTOB KOT/10B

1 TpybonpoBOAOB TEM/IOBbLIX
3/IEKTPOCTaHUMN", yTBEPKAEHHbIM NMPUKA30M
depepanbHoOM cnyKbbl NO 3KOIOTMYECKOMY,
TEXHOIOTMYECKOMY M aTOMHOMY Hag3opy

o1 15.12.2020 N 535

LUKANA
MWKPONOBPEXKAEHHOCTU METANINA LEHTPOBEXKHO/TUTDBIX TPYB U3 CTA/IN
15X1M1® (NPU 500-KPATHOM YBEJTUMEHUN MUKPOCKONMA)

MuKpOCTpYKTYypa XapaKtep noBpexxaeHHOCTH Ob6bemHa bann
A 00NA | MUKPOMNOBPEXKAEHHOC
OcHoBHasn JInkeaumoHHas B 3oHax c B nop, % ™
OCHOBHOM NIMKBAUMWNOHHBIX
CTPYKTypoOW 30Hax

Mopbl OTCYTCTBYIOT 0 1

NosasneHne egUHUYHBIX

M30/IMPOBAHHbLIX MOP PAa3mMepoM < 0,03 2
< 1 MKm
MHoecTBo
Mopbl,
OPUEHTHPOBaHH N30/IMPOBAHHDI
X nop 0,03
ble MO rpaHuLam
; pasmepom 1 -2 - 3
3epeH,
d ~ MKM B 0,04
pasmepom ~ 1
JINKBALLMOHHbIX
MKM o
NPOC/IONKaxX
Lenoyku ns
Llenoyku ns nop | nop paamepom
#H pasmepom ~ 1 1-2MKm B
bl
MKM No NINKBALMOHHbIX 0,04
rpaHuLLam 3epeH. | NPOC/oNKax. - 4
¢ OTaenbHble nopbl | OTAenbHble 0,06
i pasmepom go 2 nopbl
MKM pasmepom 4o
3 MKM
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Llenoyku ns

Lenoyku ns
CNUBLUMXCA
CNUBLLMXCA NOP
8 ~ nop pasmepom
H pasmepom ~ 1 110 3 MKM B
MKM Ha 0,06
JIMKBALUMOHHBIX
OTAENbHbIX . -
NPOC/NIOMNKaX.
3epHax. 0,10
B2 OTaenbHble
rOTAEeNbHbIE NOPbI H0DbI
H pasmepom po0 2 P
pasmepom Ao
MKM
5 MKMm
Lenoyku ns
y  Lenoukn ns CAUBLUMXCA
¢ CAMBLUMXCA NOP | NOP pasmepom
pasmepom 1 -2 005 MKm B 010
MKM Ha cucTeme | IMKBAaLMOHHbIX ’
3epeH. NpoCaonKax. 020
¥OTaenbHble nopbl | OTAenbHble !
| pasmepom 8o 3 nopol
MKM pasmepom >5
MKM
MuKpoTpeLmH
B Npeaenax bl B
20,20
HECKONIbKUX NIMKBAUUOHHBIX
3epeH NPOoC/a0oMKax
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MpunoxkeHne N 5

K pesepasbHbIM HOPMaM U NpaBuaam

B 06/1aCT NpoMbIWNeHHOM 6e3onacHOCTH
"MpaBunia ocyLWecTBAEHNA IKCNAYyaTaLMOHHOIO
KOHTPO/IA MeTanna U NPoOANIEHNA CPOKaA
CNY*KBbl OCHOBHbIX 3/1IEMEHTOB KOT/10B

1 TpybonpoBOAOB TEM/IOBbLIX
3/IEKTPOCTaHUMN", yTBEPKAEHHbIM NMPUKA30M
depepanbHoOM cnyKbbl NO 3KOIOTMYECKOMY,
TEXHOIOTMYECKOMY M aTOMHOMY Hag3opy

o1 15.12.2020 N 535

LUKANA
MWKPOMOBPEXAEHHOCTU METAN/IA 3TB CBAPHbIX COEQUHEHWUIA
NAPOMPOBOAOB U3 CTA/IN 12X1M®. META/1J1 LLIBA 09X1M®
(MPU 500-KPATHOM YBEJIMMEHMUN MUKPOCKONMA)

Bann CTaama MUKpONoBPEXAEHHOCTH OcobeHHocTH
MMKPOMNOBPEKAEHHOCTH MUKPONOBPEKAEHHOCTU

MuKponoBpeXaAeHHOCTb He
BblIABNAETCA ONTUYECKMMUN
MmeToaamu METal'II'IOI'pad)MVI

EAMHMYHbIE NOPbI NOA3Yy4YecTU
pasmepom A0 2 MKM. MN0THOCTb

nop P = 100 nop/mm?

Pt

A Sy

t};;’

g L fe
T ..I"t'

EAMHMYHbBIE NOpbl NONA3YyYecTH
pasmepom 40 2 - 3 MKM No
rpaHuLam 3epeH. [10THOCTL Nop

AN & Ty a0 T : P ot 250 fo 1000 nop/mm?

1] o)
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RN, Svaar
-"f.—."-ff“a‘; Qo
¢ . A A

Lenoykn nop u camsLlumecs nopol
/MM MUKPOTPELLUHBI ANMHON 40
10 - 20 mKM NO rpaHuLLam 3epeH

MUKpPO- U MaKpPOTPELLMHbI B
COYETaHMMU C LLenoyKamm nop u
C/IMBLUMMUCA NMOPamMu
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LUKANA

MpunoxkeHue N 6

K pesepasbHbIM HOPMaM U NpaBuaam

B 06/1aCT NpoMbIWNeHHOM 6e3onacHOCTH
"MpaBunia ocyLWecTBAEHNA IKCNAYyaTaLMOHHOIO
KOHTPO/IA MeTanna U NPoOANIEHNA CPOKaA
CNY*KBbl OCHOBHbIX 3/1IEMEHTOB KOT/10B

1 TpybonpoBOAOB TEM/IOBbLIX
3/IEKTPOCTAaHUMN", yTBEPKAEHHbBIM NMPUKA30M
depepanbHoOM cnyKbbl NO 3KOIOTMYECKOMY,
TEXHOIOTMYECKOMY M aTOMHOMY Hag3opy

o1 15.12.2020 N 535

MWKPOMOBPEXAEHHOCTU METAN/IA 3TB CBAPHbIX COEQUHEHWUIA

NAPONPOBOAOB U3 CTA/IN 15X1M1®d. META/J1 LLBA 09X1M®

(MPU 500-KPATHOM YBEJIMMEHMU MUKPOCKONMA)

bann
MMKPONOBPEKAEHHOCTH

Craguna MUKpONoBpeXAEHHOCTU

OcobeHHoCTH MUKponoBpexXa4eHHOCTH

MuKponoBpeKaeHHOCTb He
BbIABAAETCA ONTUYECKMMU METOAAMM
meTannorpapum

EAnHMYHbBIE NOPbI NOA3YYECTM pa3sMmepom
1 -2 MKM No rpaHunu,am 3epeH

Ha cauT
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EAMHUYHbIE NOPbI pazmepom 2 - 3 MKM Mo
rpaHMUam 3epeH

Lenoyku I/I/MﬂM canslimneca nopbl

v pasmepom 1 - 3 MKM 1/UAn MUKPOTPELLMHDI
no rpaHuLam 3epeH
v MWKpO- 1 MaKpPOTPELLUNHbI B COYETaHNN C

Lenovykamm nop n CaiMBlwLIMMMCA NOpPamMm

Ha cauT
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LUKANA

MpunokeHue N 7

K pesepasbHbIM HOPMaM U NpaBuaam

B 06/1aCT NpoMbIWNeHHOM 6e3onacHOCTH
"MpaBunia ocyLWecTBAEHNA IKCNAYyaTaLMOHHOIO
KOHTPO/IA MeTanna U NPoOANIEHNA CPOKaA
CNY*KBbl OCHOBHbIX 3/1IEMEHTOB KOT/10B

1 TpybonpoBOAOB TEM/IOBbLIX
3/IEKTPOCTaHUMN", yTBEPKAEHHbIM NMPUKA30M
depepanbHoi cnyKbbl NO 3KOOTMYECKOMY,
TEXHOIOTMYECKOMY M aTOMHOMY Hag3opy

o1 15.12.2020 N 535

MWKPOMOBPEXAEHHOCTU METAJINIA TPYB U3 CTAJIEA MAPOK P91
(X10CRMOVNB9-1) U IN82 (10X9IMPE)

CTaguma pa3BUTUA MUKPOMOBpPEXKAEHHOCTHM (YyBenndeHue 1000 OcobeHHOCTH bann
KparT) MWKPOMOBPEXK AEHHOCTU | MUKPONOBPEXKAEHHOCTH
MuKponoBpeKaAeHHOCTb 1
He BbiABNAETCA
EAnHWYHbIE nopbl
nonsydvectu go 10 wr. 8 )

nosne okynapa
MWKpOCKoNa

Ha cauT
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EanHWYHbIE NOpPBLI CBbILE
10 wT. B NONIE OKYAIApa
MMUKpPOCKonNa

CkonneHua nop u/mnu
LLenoyKm nop

Llenoyku nop,
MUWKPOTpPELLMHbI

Ha cauT
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LUKANA

MpunokeHue N 8

K pesepasbHbIM HOPMaM U NpaBuaam

B 06/1aCT NpoMbIWNeHHOM 6e3onacHOCTH
"MpaBunia ocyLWecTBAEHNA IKCNAYyaTaLMOHHOIO
KOHTPO/IA MeTanna U NPoOANIEHNA CPOKaA
CNY*KBbl OCHOBHbIX 3/1IEMEHTOB KOT/10B

1 TpybonpoBOAOB TEM/IOBbLIX
3/IEKTPOCTaHUMN", yTBEPKAEHHbIM NMPUKA30M
depepanbHoOM cnyKbbl NO 3KOIOTMYECKOMY,
TEXHOIOTMYECKOMY M aTOMHOMY Hag3opy

o1 15.12.2020 N 535

MMUKPOMOBPEXAEHHOCTU META/INIA 30H CBAPHbIX COEAUHEHUI

U3 CTAJIEM MAPOK P91 (X10CRMOVNB9-1) U AN82 (10XIMPE)

C NCNOJZIb3OBAHUEM XPOMMCTbIX CBAPO4YHbIX
MATEPUA/IOB (CRM0O91/10X9M1®)

CTagma pa3BUTUA MUKPOMOBpPEXKAEHHOCTHM (YyBennyeHune 1000
KparT)

OcobeHHOCTH
MUKPOMOBPENKAEHHOCTU

Bann
MUKPONOBPEXAEHHOCTHU

MUKpONOBpEKAEHHOCTb
He BblABAAETCA

EAMHMYHbIE NOpbI
MON3Yy4YecTn pasmepom
80 3 MKM (80 10 wT. B

nosie okyasapa
MUKpOCKoNa)

Ha cauT
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EAMHMYHbBIE NOopbI CBbIwe
3 MKm (cBbiwe 10 wrT. B
noJsie oKynsApa
MWKpOCKona)

CkonaeHua nop u/vmam
LLenoYKM nop

Llenoyku nop,
MUKPOTPELLUHbI

Ha cauT
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LUKANA
MHWKPONOBPEXAEHHOCTU METAJIJ1A 30H PA3SHOPO/JHbIX CBAPHbIX
COEQMHEHUI U3 XPOMMUCTbIX CTANIEM MAPOK P91 (XLOCRMOVNB9-1)
NN An82 (10XoMaob) C NEPIMTHbIMU CTANAMU MAPOK 15X1M1®
NN 12X1M® NPU UCNOJIb3OBAHNUU XPOMMUCTbIX CBAPO4YHbIX
MATEPUA/IOB (CRM0O91/10X9M1®)

MpunoxkeHne N 9

CTagus pa3BUTUS MUKPOMOBPEXKAEHHOCTU OcobeHHOCTH
(yBenumueHue 500 kpaT) MWKPOMOBPEKAEHH
ocTH
YyacTtoK cnnasneHna ML YyuacTok 3TB (15X1M1d nan
(CrM091/10X9M1®) n 3TB 12X1M®), dpakynbTaTUBHO
(15X1IM1D nan 12X1MD)

Bann

MUWUKPOMOBPEKAEHH

OCTH

ERPonoBpeXAEHH
B BbiABAAETCA

WYHble Nopbl
Iwe 3 MKMm,

K1 nop u/mnm
POTPELLUHBI

Ty

< Ha calT

139


https://tk-expert.ru/

LUKANA
MUKPONOBPEXAEHHOCTU META/I/1A 30H PASHOPO/HbIX CBAPHbIX
COEQMHEHUI U3 XPOMMUCTbIX CTANIEM MAPOK P91 (XLOCRMOVNB9-1)
nnn gus2 (10XoMmeb) C NEPAUTHbIMU CTANAMU MAPOK 15X1M1d
NN 12X1M® NP UCNOJIb3OBAHUU NEPJIMTHbIX CBAPO4YHbIX

MpunorxkeHue N 10

MATEPUAIOB (09X1M®)
Cragma pa3BuUTMA MUKPOMNOBPEXKAEHHOCTH OcobeHHOCTH NHpekc ctagmu
(yBenunueHue 500 kparT) MMUKPOMOBPEXAEHH | MUKPOMNOBPEXKAEHH
ocTH ocTn
YyactoK cnnasneHuna ML Yuactok 3TB (15X1M1d naun
(09X1M®) 1 3TB (P91 nnu 12X1M®)
10X9M®B)
NoBpeXAeHH |
€ BblABNAETCA
Il
1]
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Mpunorxkenune N 11

K pesepasbHbIM HOPMaM U NpaBuaam

8 06/1aCTN NpoMbIWNEHHON Be3onacHoOCTH
"MpaBunia ocyLWecTBAEHNA IKCNAYyaTaLMOHHOIO
KOHTPO/IA MeTanna U NPoOANIEHNA CPOKaA
CNY*KBbl OCHOBHbIX 3/1IEMEHTOB KOT/10B

1 TpybonpoBOAOB TEM/IOBbLIX
3/IEKTPOCTaHUMN", yTBEPKAEHHbIM NMPUKA30M
depepanbHoOM cnyKbbl NO 3KOIOTMYECKOMY,
TEXHOIOTMYECKOMY M aTOMHOMY Hag3opy

o1 15.12.2020 N 535

LUKANA
NIMKBALNOHHDBIX MUKPOCTPYKTYP META/INNA LEHTPOBEXHOJ/IUTBIX
TPYB U3 CTA/IN 15X1M1d (MPU 100- U 500-KPATHOM
YBEJIMMEHUN MUKPOCKONA)

CTpYKTYpHOE cOCTosiHUE Mopdonormuyeckune Mokasatensb 6anna
0COB6EeHHOCTU CTPOEHMA U MUKPOIMKBALLMOHHOM
x 100 x 500 MUKPOMOBPENKAEHHOCTU HEeOAHOPOAHOCTH

NNKBAUMNOHHbIX 30H

depputo-6enHUTHasn
OCHOBHas CTPyKTypa be3 I
JIMKBALLMOHHbIX NPOC/IOeK

Cnabo BbipaxKeHHble
JINKBAUMOHHbIE NPOCNOMKM,
3aHUMatoLWme

HEe3HaYUTE/IbHYIO YacTb 1]
rPaHUL, AEHAPULHBIX 3EPEH,
be3 gedeKktos TMMNa
HecnaowWHocTeln

YeTKO BblipaXKeHHble
JIMKBALUMOHHbIE MNPOCNOIKH,
3aHMMatoLWMe OKOJ0

NONOBMHbI FPaHML, 1"
OEHOPUTHBIX 3epeH, 6e3
aedeKkToB TMNa
HecnnoLWHoCTeN
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YeTKo BblpaKeHHble
JINKBALMOHHbIE NPOC/IONKMH,
3aHMMaloLWme bonee
NONI0BMHbI FpaHuL,
OEHOPUTHBIX 3€PEH, C
aedektamum TMNa
MWKPOTPELLMH
TEXHOJ/IOFMYECKOTO
NPOUCXOXKAEHUSA

IV (a)

YeTKO BblparKeHHble
JIMKBALUMOHHbIE NPOCNOIKY,
3aHMMatowme b6onee
NONOBUHbI rPaHNL,
OeHAPUTHbIX 3epeH, C
aedektamum TMna
MUWKPOTPELLUH
TEXHONOrMYECKoro
NPOUCXOXKAEHMA

IV (6)

YeTKO BblipaKeHHble
JIMKBALUMOHHbIE NPOCNOIKH,
3aHMMatoWwue b6onee
NONOBUHbI FrPaHUL,
OEeHAPUTHbIX 3epeH, €
NIoKanmnsaumen
pa3BeTBAEHHOM CUCTEMDI
MUWKPOTPELLMH
TEXHONOMMYeCcKoro
NPOUCXOXKAEHMA
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D B Hayano P
OrnasneHwue:
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T B Hayano jjl

1 TeKcT 3TOro AOKYMEHTa B3AT M3 OTKPbITbIX MICTOYHUKOB M aKTyaneH Ha MOMeHT dopmupoBaHusa 23.02.2021.

Mbl cTapaemcs NOAAEPKNBATb BCE AOKYMEHTbl Halel 6MBIMOTEKM B aKyTalbHOM COCTOAAHWUM, HO, B CBA3W C 3aHATOCTbIO
OCHOBHOW PabOoTOW, rapaHTUPOBaTb HE MOMKEM, MO3TOMY 3TOT TEKCT Ha CErOAHALLHION AAaTy MOXET BbITb CTaPbIM UM Y3Ke
OTMEHEHHbIM. YTOUHANTE B 0dULMaNbHbIX U3AaHUAX.

MpeameTHbIN yKa3aTenb U ornaBaeHne OoKymeHTa cGoOpMMPOBAHbI HAMU CAMOCTOATENIBHO U HE OTHOCATCA K opULManbHOMY
TEKCTY AOKYMeHTa. TepMUHbI OKYMEHTA BblAe/eHbl, Pa3MeUeHbl MO TEKCTY U CBEAEHbI B NPeAMETHbI YKa3aTesb B
noslyaBToMaTU4YECKOM perkmume ¢ nomoupbto nporpammbl FURDUS. O BO3MOXHbIX HETOUYHOCTAX, OBHAPYKEeHHbIX OlMbKax
npocbba coobuath Ha anekTpoHKy admin@furdus.ru c ykasaHnem Homepa gokymeHTa MPUKA3 15.12.2020 N535 ®HIM M6 ...
Hawa opraHvsaums 1 agMMHUCTPALLMA CaliTa He HECYT OTBETCTBEHHOCTU 32 BO3MOXHbIN Bpea, v/uamn y6bITKK1, BO3HUKLLNE UK
NoJly4eHHble B CBA3M C MCNO/b30BAHNEM 3TOrO TEKCTA.
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HAY4YHO-MNPON3BOACTBEHHOE OB bEANMHEHUE

TEXKPAHOHEPIO

OpraHM3auMs OKasbiBaeT KOMIJleKcbl pa6orT:

e JKCnepTU3a NPOMBILLINIEHHOM 6e30MacHOCTU TEXHUYECKMX YCTPOMCTB, 30aHUA W

JKCnepTHbie
ycnyru no COOPYMEHWIA, IOKYMEHTALMM Ha OMaCcHbIX NPOV3BOACTBEHHbIX 06beKTax (Or10)
npomMbiwneHHod | o 0bcnefosaHe CTPOUTENIbHBIX KOHCTPYKLIWIA, 30aHMIA, COOPYMEHWIA.
6esonacHocTn | e Paspabotka nnaHos Meponpustui (MJIA, TIMJIA), TMJIAPH, TexHONMOrM4eCKX
PErfiaMeHToB, NacropTOB TEXHUHYECKMX YCTPOCTB, TEXHUYECKOE OCBUAETENLCTBOBAHME.
KoHcynbTauuoH-| e [IpoMbilunieHHbI ayauT NpeanpuATUN, T.e. NpoBeaeHe 06creqoBaHnA npeanpua-

Hbie ycnyru no
NpOMbILLUIEHHOMN
6e3onacHocCTH

TWIA Ha COOTBETCTBYIE TPEOOBAHWAM MPOMBILLIIEHHOV 6E30MacHOCTL.

o Upentndurauma n knaccupurauma 00 no yeTbipeM Kaccam OnacHoOCTK, COMNpo-
BOMOEHME B PocTexHaa30pe.

e [lomMoLLb Npy NULLEH3UPOBaHUM AeATeNIbHOCTH Ha aKennyaTauuio 00.

NMpoekTupoBaHue

¢ [IpoeKTpoBaHMe HOBbIX NPOU3BOACTB.

o UHKeHepHbie u3bickanuaA (0bcneoBaHie, OLieHKa COCTOAHWA).

e Pa3paboTHa NpPOEKTOB TEXHWUYECKOro NepeBOOPYHEHUA, KOHCEepBaLUuK,
nmkemaaumm Or10.

* HerocynapcTBeHHas 3KcnepTvsa MPOEKTHOM [OKyMEHTALWK, COMPOBOMIEHVE Mpu
MPOXOMKOEHM MOC. 3KCTEPTV3bI POEKTHOM [OKYMEHTaLMM.

e 3HeproayauT - NPOBEAEHWE 3HEPreTU4eCKVX 0BCnenoBaHNiA C COCTABIEHWEM SHEPIO-
MacropToB, BKioYan TeMnoBM3VOHHOe 06CNe0BaHME 30aHINN ¥ COOPYMeHUiA, paspaboTka
nporpamMMm 3HeprocbepereHus.

ePa3pabotka cxeM TennocHabxeHus, BOAOCHabXeHWA, 3neKTpocHabeHus
HaceneHHbIX NYHKTOB.

OueHkKa
COOTBETCTBMSA

e Ceptudmrauma obopynoBaHmua Ha cootBerctBue pernameHtam: TP TC 010/2011;
TPTCO011/2011; TPTCO16/2011; TPTC032/2013; TPTCO04/2011; TPTC020/2011.

* OueHKa cooTBeTCTBUA NUPTOB (OEKapaLmA, NOTHOE U NEePUOAVYECKOE TEXHNYECKOE
OCBUETENLCTBOBAHUE).

e CneuvwanbHan oLeHKa ycnoBui Tpyaa ( paboumx Mecr).

O6yueHue,
arrecraumsa

« [podeccvoHansHoe obyyeHue (bonee 150 paboumnx npodeccuin). MNpeaaTrectaumoHHan
rnogroToBka (MpoMbilLneHHaA 6e3onacHocTb, 3nektpobesonacHocTb). OxpaHa Tpyaa.
MNorapHan be30nacHoCTb.

o ATTECTaLVMA NabopaTopuii U CNELManmCTOB HepaspyLLaloLLero KoHTposA (JTHK)

JkKonornyeckas
6e3o0nacHoOCTb

» PazpaboTka npoextos 1B, M/C, obocHoBaHWe AeATeNbHOCTY MO 0BpaLLIEHMIO C 0TX0Aa-
MU,

B 60860TH8 NPOEeKTOB CaHUTapHO-3aLLMUTHOM 30HbI NpeanpuATUA (C33).
« JlabopaTopHble UccreoBaHuA, 0THop 1 NepBryHanA 0bpaboTka npob.

CtpouTtenbcTBO,
MOHTaX

o INEKTPOMOHTaHbIE, 3/IEKTPOPEMOHTHBIE V1 AMEKTPOU3MEDPUTENbHBIE PAbOTHI.
o VICTIbITaHWA M U3MepeHus 3NeKTPOYCTaHOBOK NOTPEOUTENEN.

o MoHTa, HanaKa, PEMOHT U TEXHNYECKOE 06CNyHMBaHVe npubopoB. 6e3onacHocTy.

Lo —

Haw caut: krantest.ru Telegram-kanan: @tke_bot
Ky3sHeyoB Makcum bopucosuy

MouTa: po@tke.ru

TenedoHbi: +7 (4922) 33-15-50, +7 (910) 174-84-80
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