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BeeaeH B aevictame

Mpukasom PenepanbHOro areHTCTBa
Mo TEXHUYECKOMY PEryIMPOBaHMIO

N MeTpoaorum

ot 8 anpena 2014 r. N 331-ct

MEXTOCYAAPCTBEHHbIN CTAHOAPT
TPYBOMNPOBO/Abl TEXHO/TOTMYECKUE CTAJIbHbIE

TPEBOBAHMA K YCTPOMCTBY U SKCNNYATALIUMU
HA B3PbIBONMOXAPOOMNACHbIX U XUMUYECKU OMNACHbIX MPOU3BOACTBAX

Steel pipe technology. Requirements for design and operation
of explosive and chemically dangerous production

roct 32569-2013
MKC 75.180.20

[aTa BBegeHuA
1 anuBapsa 2015 roga

MNpeaucnosune

Llenn, OCHOBHble MNPUHUUNBI W OCHOBHOM MOPALOK nNpoBefAeHMA pPaboT N0  MENKrocyaapCTBEHHOM
CTaHgapTM3auum yctaHosnewbl B [OCT 1.0-92 "MexrocynapcTBeHHas cuctema craHgaptv3auun. OCHOBHble
nonoxenua" n FOCT 1.2-2009 "MexxrocygapcTBeHHas cucTema cTaHaapTusaummn. CTaHgapTbl MEeXrocyapCcTBeHHbIe,
npaBua, PEKOMEHAALMN N0 MEXKTOCYAapCTBEHHON CTaHAapTU3aLmMu. MNpasuna paspaboTku, NPUHATUA, 0BHOBAEHNA
M OTMeHbI".



1. PaspaboTaH Hekommepyeckum napTHepcTBoM "CepTudurKaLmMoHHbIN LeHTp HACTXON" (HN "CL, HACTXON"),

CBegeHuA o cTaHaapTe

HayuyHo-TexHuuyeckmum npeanpusatuem Tpybonposoa (OO0 "HTM Tpybonposoa'), Poccus.

2. BHeceH MTK 155 "CoeanHeHus Tpyb6onpoBoaoB 06LweMallMHOCTPOUTENIbHOIO NPpUMeEHeHuA".

3. MpuHAT MexKrocynapcTBeHHbIM COBETOM MO CTaHAAPTM3ALLMN, METPONOTUN U cepTudUKaumu (MpoTokon N 44-

2013 o1 14 Hos6pAa 2013 r.).

3a NMPUHATUE NPOrosocoBann:

KpaTkoe HaumeHoBaHue CoKpalleHHoe HaumeHoBaHue
P Kog, ctpaHbl no MK (MCO 3166) pattt
cTpaHbl no MK 004-97 HaUMOHaNbHOro opraHa no
(NCO 3166) 004-97 CTaHAapTM3aLUumn
ApmeHusa AM MwuH3aKoHOMPpa3BuTUS Pecnybimku
ApmeHus
Knprusua KG KblprelsctaHgapT
TagXWKNCTaH TJ TapXuKCcTaHaapT
Poccuiickaa depepauns RU PoccTtaHpapTt

4. MNMpnKazom PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryIMpoBaHuIo n meTtposorum ot 8 anpensa 2014 r. N
331-cT mexrocygapcTeeHHbli ctaHaapT FOCT 32569-2013 BBeaeH B AeliCTBME B KaYeCcTBe HaLlMOHAAbHOrO cCTaHAapTa
Poccuiickon ®egepaumm ¢ 1 aHeapa 2015.

5. BeeneH Bnepsble.

NHPopmauma 06 U3MEHEHMAX K HacToAlemy CTaHOapTy nyb/AMKyeTcA B eXerogHo u3[asaemom
MHPOPMaLIMOHHOM yKasaTene "HauumoHanbHble cTaHaapTbl" (Mo cocToaHMIO Ha 1 AHBapA TeKyllero roga), a TeKcT
MU3MEHEHUI 1 NOMPABOK - B @3KeMeCAYHO U3aaBaeMbiX MHOOPMaLMOHHbIX YKa3aTenax "HauuoHabHble cTaHaapTbl". B
CNy4yae nepecmoTpa MAM OTMEHbl HacTOALLEero cTaHAapTa COOTBETCTBYOWAA MHPopmauns byaer onybavMKkoBaHa B
eXemMecAYHo Wu3gaBaemMom UHPOPMALMOHHOM YKaszatene "HauuoHanbHble cTaHgapTbl". CooTBeTcTBYylOWAA
MHbOPMaLUA, yBEAOMIEHNE N TEKCTbI PAa3MELLAIOTCA TaKXKe B UHGOPMALLMOHHOM cucteme obLLero Nnonb3oBaHMA - Ha
oduumanbHom cate PefepanbHOrO areHTCTBa Mo TEXHNUYECKOMY PeryinpoBaHuio U MeTpoaornmn B cetm MHTepHer.

BeeneHune

HactoAawmin  cTaHAapT YCTaHaB/NMBAET OCHOBHble TeXHUYeckme TpeboBaHUA K  TEXHO/NOTMYECKUM
TpybonpoBogam: ycnosua Bbibopa M NpumeHeHus Tpyb, aeTaneii TpybonpoBOAOB, apmaTypbl M OCHOBHbIX
MaTepuranos A4N1A UX U3rOTOB/IEHNSA, a TaKXKe TpeboBaHMsA K CBapKe U TepMoobpaboTKe, pasmelleHnto Tpybonposoaos,
YCNOBMAM HOPMaJIbHOM 3KCMJ/yaTauuu, cobntogeHue KoTopbix 06A3aTeNbHO ANA NPeanpuaTuii, MMEoLWMX
NOAKOHTPO/IbHbIE HaA30PHbBIM OpPraHam NPOM3BOACTBA.

CraHfapT npegHasHayeH AaAa  CNeuuMasnctoB, OCYLLECTBAAKOLWMX MNPOEKTUPOBaHMUE, CTPOUTENLCTBO,
PEKOHCTPYKLMIO U 3KCNyaTaumio TpybonpoBoaos B HedTenepepabaTbiBatoWen, XMMUYECKON, HePTEXMMUYECKON,
HedTAHOM, ra30BOM U APYINX CMEXKHbIX OTPACAAX MPOMbILLIIEHHOCTY.

B pabote npuHumanu yuyactme: CenesHes .M. (begepanbHas cnyba no 3KOOrMYECKOMY, TEXHOOTUYECKOMY
M aToMHOMY Haasopy), MupkuH A.3., Kabo /1.P., Marann¢ B.fl., Kyankos A.B., YcuHbiu B.B., Kopenbluteiin J1.6. (000
"HTN Tpyb6onposoa"), CamoxmH HO.H., Tonkaues H.H. (OAO "BHUKTUHedTexmmobopyaosaHue", pasgensl 13, 14,
MNpunoxerne K), bouyapos A.H. (OAO "BHUMHEDGTEMALL", pasgensl 7, 12, MpunoxeHune A, B), XapuH M.A. (OAO
"HUMXUMMALL", pasgensl 7, 12, NpunoxeHune A), KysHeuos A.M. (OAO "UpkyTckHUMXUMMALL", pasgensl 7, 12,
noapasgenst 6.7, 11.4, Mpunoxkenue A, T, 4, /1), Tapacbes t0.U., AyHaesckuir C.H. (3A0 "HN® "LIKBA", pasgen 8,
Mpunoxkerne H), 3A0 "MeTpoxum NHKRMHMpPUHT" (pasaen 12, Npunoxerne B), XpeHkos H.H. (K "CCT", nyHkT 10.8.11).
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HacToawmin cTaHgapT ABAAETCA rAPMOHU3NPOBAHHbIM MO OTHOLWEHUIO K ctaHaapTy EN 13480 (pasgensi 1, 2, 3,
4, 5), TaK}Ke yunTbiBaeT TpeboBaHNA TeXHUYECKOro pernameHTa [1] u aupekTtussl [2].

1. O6bnactb NpUMeHeHun

1.1. CraHaapT ycTaHaBaMBaeT TpeboBaHWA K NPOEKTUPOBAHMUIO, YCTPOWCTBY, WU3rOTOB/IEHWMIO, UCMbITaHMIO,
MOHTaY, 3KCnAyaTaLmm TpybonpoBoA0B TEXHOIOTMYECKUX CTaslbHbIX, MPeAHa3HAYeHHbIX 418 TPaHCNOPTUPOBaHUA B
npeaenax NPOMbILAEHHbIX NPeAnPUATUN XMMUYECKOW, HepTexmmmniyeckoit, HedpTAaHOM, HedpTenepepabaTbiBatoLLel,
rasonepepabaTbiBalOWEN U APYTMX CMEXHbIX NOTEHLUMAIbHO OMNAacHbIX OTPac/iel NPOMBbILIEHHOCTM ra3006pasHbIX,
napoobpasHbIX U KUAKUX cpes, C pacyeTHbIM gasneHnem g0 320 Ma BKAOUYMTEIbHO M BAaKyyMOM He Huxke 665 Ma (5
MM pT. CT.) Npu TemnepaType cpeabl oT muHyc 196 °C go natoc 700 °C.

K TpybonpoBoagam TEXHONOTMYECKMM OTHOCATCA TPYyBoNpoBOAbl B Npeaeiax NPOMbILLNEHHbIX NPeAnpUATUIA, NO
KOTOPbIM TPaHCNOPTUPYETCA Cbipbe, NoydpabpuKaTbl U roTOBble NPOAYKTbI, Nap, BoAa, TON/NBO, peareHTbl U apyrue
BelllecTBa, obecneuymBalollmMe BeAeHME TEXHONOMMYECKOro MpoLecca M 3aKcnayatauuio obopyaoBaHMA, a TaKKe
MEK3aBOACKNe TpybonpoBoabl, HaxodsawMmecs Ha banaHce npegnpuaTmA.

MpumeyaHne. Hapsgy ¢ TepmmHOM '"TpybonpoBOA TEXHONMOTMYECKUN" MOXKET MPUMEHATbLCA TEpPMUH
"Tpybonposoa".

1.2. CtaHAapT He B MOJIHOM Mepe PacnpoOCTPaHAETCS Ha 3KCnayaTaumio, KOHTPOJb, NMPOBEPKY, UCMbITaHMUA,
TEXHUYEeCcKoe 0b6CNyKUBaHME U PEMOHT TpybonpoBOAHbIX CUCTEM, BBEAEHHbIX B 3KcnayaTauuto. [lonoxkeHus
HACTOALLEro CTaHAapTa MOXKHO NPUMEHATb AN YKa3aHHbIX Lenei. OgHaKo B 3TUX C/ly4Yasix, BOSMOXKHO, noTpebyeTca
NPUHMMATb BO BHMMaHMeE 3KCNyaTaumMoHHble gokymeHTbl no NOCT 2.601, a TaKke gpyrme HOpmaTUBHbIE LOKYMEHTbI

(HA).

1.3. Hapsaay c HacTOALWMM CTaHAAPTOM NPU NPOEKTUPOBAHUN, CTPOUTENLCTBE 1 SKCM/yaTaL MM TEXHONOMMYECKUX
TpybonpoBoaoB  cAeayeT  PYKOBOACTBOBATbCA  TEXHUMYECKUMW  pernameHTaMu,  MEXrocyaapCTBeHHbIMMU,
HaUMOHaNbHbIMU U APYTMMU CTaHO4APTaMW, CTPOUTENbHbIMM HOPMamMMU U NpaBuaamMu, AOKYMEHTamMM HaA30pHbIX
opraHoB, paspaboTaHHbIMW A1A cneunduyecknx npomssoacTts. Mpu 3Tom credyeT yumTbiBaTb TpebosaHuA
NMo»KapoB3pblB06e30MNacHOCTM, NPOU3BOACTBEHHOW CaHUTAPUWU N OXPaHbl TPYAA, U3NO0MKEHHbIE B COOTBETCTBYIOLLMUX

HA.
1.4. HacToAwmiA cTaHAapT He pacnpocTpaHsaeTcsa Ha Tpybonposoab!:
- MarucTpanbHbie (ra3onpososbl, HedTenposoabl U MPOAYKTOMNPOBOAbI);
- 3/1IEKTPOCTaHLMIA, KOTE/IbHbIX, LLIAXT;
- TeN0BbIX CeTel, NMHUIA BOAOCHABXEHNA N KaHanu3aumu;

- ocoboro HasHauyeHua (nepeaBUKHbIX arpPeratoB, CMa30oYHbIX CUCTEM, SABAAIOWMXCA HEOTbEMAEMOM YacTblo
obopyaoBaHua, U T.4.);

- TONJIMBHOIO ra3a, Ha KOTOpPble pPacnpoCTpaHAETCA AEﬁCTBMe npasua Ha CUCTEMbI rasopacnpeaeneHmna u
I'a3OI'IOTp66/'IEHMFI;

- TaKKe TPy6bl, TPYOKK, TpybUaTbie KONNEKTOPbI, NEPEMbIYKM NeYei C OrHEBbIM HarpeBoM, Haxo4ALWMECs BHYTPU
Kopnyca neuu;

- 3HepretTMyeckMe 06BA30YHbIE TPY6ONPOBOAbI KOT/NIOB, KOTOpblE pPerfnameHTUpYloTCA MNpaBuaamMu  Ha
TpybonpoBoabl Napa 1 ropsyen BoAbI.

1.5. OpraHusauuma, oOCyLlecTBAANOLLAA 3KcnayaTauuio Tpybonposoaa (Bnageneu, Tpybonposoaa), Hecet
OTBETCTBEHHOCTb 3a MpaBW/bHYIO M 6e3omnacHyl 3KcnayaTauuio TpybonpoBoda, KOHTPO/sb 3a ero paboTtold, 3a
CBOEBPEMEHHOCTb W KayecTBO NPOBeAEHMA TEXHUUYECKOTO OBCNYKMBaAHMA M PEMOHTA, a TaK)Ke 3a corjacoBaHue C
aBTOPOM NPOEKTa BCEX U3MEHEHWIN, BHOCUMbIX B OOBbEKT U B MPOEKTHYIO AOKYMEHTaLMIO.
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2. HopmaTuBHbIe CCbISIKK

B HacToAWem cTaHAapTe UCMONb30BaHbl CCbIZIKX Ha Cneaytowme MeXrocyaapcTBeHHble CTaHa4apTbl:

FOCT 2.104-2006

OCT 2.601-2006

FOCT 9.014-78

MOCT 12.1.004-91

FOCT 12.1.005-88

FOCT 12.1.007-76

FOCT 12.1.044-89

FOCT 12.2.085-2002

rOCT 21.110-95

rOCT 356-80

rOCT 380-2005
FOCT 481-80

FOCT 550-75

FOCT 977-88

FOCT 1050-88

FOCT 2246-70
FOCT 3262-75
FOCT 4543-71
FOCT 5457-75

FOCT 5520-79

FOCT 5583-78

FOCT 5632-72

FOCT 5949-75

rOCT 6032-2003
N2

ECKZ. OcHOBHble Hagnucu
ECK/. 9KcnayaTauMOHHbIe AOKYMEHTDI

ECKJ. BpemeHHaa NpoOTMBOKOPPO3NOHHAA 3alLmTa usgennin. Obwme TpebosaHmA
6e3onacHoCTH

MoxapHasn 6e3onacHocTb. Obwme TpeboBaHUSA
CCBET. O6Lwwme caHUTapHO-TUrMeHnYeckme TpeboBaHUA K BO34yXy paboyeli 30HbI
CCET. BpeaHble BelecTtea. Knaccudukaums v oblume TpebosaHma 6e3onacHoOCTH

CCBT. [loxapoB3pblBOONACHOCTbL Bewects W maTepuanos. HomeHknaTypa
noKasartenen n MeTodbl X onpeaesieHns

CCBT. Cocypapbl, paboTaowme nog AasneHnem. KnanaHbl npegoxpaHUTEsbHbIE.
TpeboBaHusA 6esonacHoCTH

CNAC. Mpaswuna BbiNOAHEHUA creuMduKaumMm obopyaoBaHUA, U34eNUA WU
maTepuanos

ApmaTypa ¥ getann TpybonposBogoBs. [aBieHWA HOMWHa/AbHble, NPOBHbIE U
paboune. Paapl

Cranb yrnepoaucras obblIKHOBEHHOIO KavyecTsa. MapKu
MapoHUT N NpoKNaaKnM U3 Hero. TeXHUYeCcKme ycnoBusa

Tpybbl  cTanbHble  6eclwoBHble  AnA  HedTenepepabaTbiBalowen U

HepTEXMMUYECKOM NMPOMbILLJIEHHOCTH
OTAUBKU cTanbHble. O6LWMe TeEXHUYECKME YC10BUS

MpoKaT copToBOM, KAAMBPOBAHHbINM, CO cNeLnasbHON OTAENKON NOBEPXHOCTU U3
YFNepoAUCTON KayecTBEHHOW KOHCTPYKUMOHHOM cTann. Obuwme TexHuYeckue
ycnosus

lNpoBos0OKa cTanbHaA cBapoyHadA. TexHuyYeckune ycnosmsa

Tpy6bl cTanbHble BOAOra30NpoBOAHbIE. TEXHUYECKME YC0BUA

MpoKaT U3 NerMpoBaHHON KOHCTPYKLMOHHOM CTann. TeXHUYECKUe ycnoBsuma
ALETUNEH PacTBOPEHHbIM U ra3006pasHbIN TEXHUYECKUI. TEXHUYECKUE YCI0BMUA

MpoKaT AMCTOBOM U3 YrNEepPOANCTON, HU3KONErMPOBAHHOW U NEerMpPOBaHHON CTanu
AN KOT/I0B M COCYA0B, paboTalolmx noa AasaeHmem. TexHUYecKume ycnosmsa

Kncnopog razoo6pasHblil TEXHUYECKUI U MEeANUMHCKUIA. TEXHUYECKME YCN0BUSA

CTanu BbICOKONErMPOBaAHHbIE U CMAABbl KOPPO3MOHHO-CTOMKMNE, KAaPOCTONKMNE U
¥KaponpouyHble. MapKu

Cranb coptoBaa M KannbpoBaHHaA KOPPO3MOHHO-CTOMKas, KapOCTOMKasa W
)KaponpoyHas. TexHu4eckme ycnosusa

CTtanu u cniaBbl KOPPO3UOHHO-CTOMKKE. MeToabl UCMbITAHUA HA CTOMKOCTb K MKK

Ha cauT


https://tk-expert.ru/

FOCT 6996-66

roCT 7512-82

FOCT 8050-85

FOCT 8479-70

FOCT 8696-74

rOCT 8731-74

FOCT 8733-74

FOCT 9087-81

fOCT 9399-81

OCT 9466-75

FOCT 9467-75

FOCT 9940-81

FOCT 9941-81

FOCT 10052-75

foCT 10157-79

FOCT 10493-81

FOCT 10494-80

FOCT 10495-80

FOCT 10702-78

FOCT 10705-80

rOCT 10706-76

FOCT 11068-81

FOCT 14782-86

FOCT 16037-80

FOCT 17375-2001

N2

CBapHble coeamHeHua. MeToabl onpeaeneHns MexaHNYecKkux CBOMCTB
KoHTponb HepaspyLwatowmii. CoeguHeHus ceapHble. Paguorpaduueckuii metos,
[ByoKucb yrnepoga razoobpasHas u xkugKan. TexHuueckue ycnosma

MOKOBKN M3 KOHCTPYKLMOHHOW YrnepoamncTton u nermpoBaHHon ctanu. Obwue
TEeXHWYEeCcKue ycoBus

Tpy6bl CTaNbHble 3N1EKTPOCBAPHbIE CO CNUPAIbHbIM LIBOM OOLLEr0 Ha3HaYeHUA.
TexHuyecKkune ycnosus

Tpy6bl cTanbHble beclwoBHbIe ropsyeaedopmmpoBaHHbie. TeXHUYECKUE YCA0BUA
Tpy6bl cTanbHble becwoBHbIe Xono0aHoAePOpPMUPOBaHHbIe. COpTameHT
dntocbl cBapoYHble naasneHble. TexHUYecKme ycnoBuma

®naHubl cTanbHble pesbbosble Ha Py 20 - 100 MMa (200 - 1000 Krc/cm?).
TexHuyecKkune ycnosusa

JneKTpoabl NOKPbITbie METaNIMYecKMe AR PYYHOM AYroBOW CBapKWU cTanein u
HannaBku. Knaccuoukauma n obume TexHMueckue ycaosmn

JNeKTpoabl MOKPbITble MeTaNNMYeckMe Aaa  PydYHOW  AOYyroBOW  CBapKu
KOHCTPYKLIMOHHBIX U TENJI0YCTOMYMBBIX CTanei. Tunbl

Tpy6bl 6ecluoBHble ropaYeaedpopMUPOBaHHbIE N3 KOPPO3MOHHO-CTOMKOM CTanu.
TexHu4YecKme ycnoBusa

Tpybbl HecwoBHble X0NoA4HO- U TennoaedopPMUPOBAHHbLIE M3 KOPPO3UOHHO-
CTOMKoM cTann. TexHn4eckune ycnosma

JneKkTpoabl MOKPbITble  MeTa//IMYeckme Aas  PyvyHOM  OYyroBOW  CBapKu
BbICOKONIEIMPOBAHHbIX CTaJsiei C 0CobbiMM CBOMCTBAMM

AproH razoo6pasHblii U KULKNI. TEXHUYECKME YCI0BUSA

JINH3bI YyNNOTHUTE/IbHbIE }KECTKME U KOMMNEHCUpYtowme Ha Py 20 - 100 MMa (200 -
1000 Krc/cm KB.). TexHU4Yeckune ycnosus

Wnunbkn gna ¢naHuesbix coegMHEHUI C IMH30BbIM YNAOTHEHMEM Ha Py cBbiwe
10 no 100 MnMa (cebiwe 100 go 1000 Krc/cm?). TexHUUECKKUe ycnosma

Malikun wecturpaHHble ansa GnaHueBbIX coegmnHeHmnin Ha Py cebiwe 10 go 100 Mla
(100 - 1000 Krc/cm?). TexHnyeckume ycnosumsa

MpoKaT M3 KayecTBEHHOW KOHCTPYKLUMOHHOM Yrnepoaucto U JIerMpoBaHHOM
CTanu ANA X0/I0AHOTO BblAAaBAUBAHMA U BbiCagKWN. TEXHUYECKME YC10BUA

Tpy6bl cTanbHble 31eKTpPocBapHble. TeEXHUYECKME YCN0BUA

Tpy6bl CTaNbHblE 3/1EKTPOCBaPHbIE MPAMOLLIOBHbIE

TpyObl 3/1€KTPOCBAPHbIE U3 KOPPO3MOHHO-CTOMKOM CTasn. TeXHUYECKNE yC/10BuUA
KoHTponb Hepaspywatowmin. CoegmHeHna ceapHble. MeToabl y1bTPa3ByKOBble

CoepgnHeHuna CBapHble CTa/IbHbIX TpY6OI'IpOBOLI,OB. OcHoBHbIe Thnol,
KOHCTPYKTUBHbIE 9/1EMEHTbI 1 Ppa3mepbl

[JeTtann TpybonpoBogoB cTasibHble 6ecloBHbIe NpuMBapHble Ha Py <= 10 MMMa (<=
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FOCT 17378-2001

OCT 18442-80

FOCT 18968-73

FOCT 19232-73

FOCT 19281-89

FOCT 20072-74

FOCT 20295-85

FOCT 20700-75

FOCT 21105-87

FOCT 22790-89

FOCT 23055-78

FOCT 23304-78

FOCT 23949-80

FOCT 25054-81

100 krc/cm?). OTBOAbI KPYTOU3OTHYTbIE. KOHCTPYKLMA U pasmepbl

[JeTtann TpybonpoBofoB cTasibHble 6eClIOBHbIe NpuMBapHble Ha Py <= 10 MMMa (<=
100 krc/cm?). Mepexogbl. KOHCTPYKLMA 1 pasmepsl

KoHTponb HepaspyLatowmid. KanuanapHole metoapl. O6wme TpeboBaHuA

MpyTKM 1 NONOCbI N3 KOPPO3NOHHO-CTOMKOM U XKapOMNpOYHOM CTaAn ANA IONaToK
naposbIX TYPOUH. TexHUYecKme ycnosus

CBapKka meTannoB nnasneHuem. edekTbl CBapHbIX coeAMHEHWH. TepMUHbI U
onpegeneHus

MpoKaT 13 cTaan NOBbIWEHHON NPOYHOCTU. ObLUME TEXHUYECKUE YCNOBUA
Cranb TennoyctonumnBasn. TexHuyeckume ycnosus

Tpybbl CTanbHble CBapHble AAA  MarucTpanbHbiX  rasoHepTenpoBOAOB.
TexHu4yecKume ycnoBusa

BonTbl, WNWAbKK, Falikn u Wahbbl ana GAaHUEBbIX U AHKEPHbIX COeAUHEHUN,
NPO6KM 1 XoMyTbl ¢ TemnepaTtypoi cpeabl oT 0 go 650 °C. TexHUYecKue ycioBus

KoHTponb Hepaspywatowmii. MarHUTONOPOLLKOBbIA METOA,

C6opoyHble eguHMLbI M AeTanun Tpybonposoaos Ha Py cs. 10 ao 100 MnNa (cs. 100
10 1000 krc/cm KB.). OBLmMe TeXHMYEeCKMe yCa0BuaA

KoHTponb Hepaspywatowmii. CBapka meTannos nnasneHvem. Knaccudukauma
CBapHbIX COEAMHEHWI NO pe3y/ibTaTam paanorpadryeckoro KOHTPoA

BoAnTbl, WNWAbKK, TaMkM W Wanbbl ans ¢aaHUeBbIX COeAMHEHUIA aTOMHbIX
3HepreTMYeCcKUX YCTAaHOBOK. TexHudyeckme TpeboBaHuA. MpuemKka. MeToapl
ucnbiTaHUM. MapKUpPOBKa, YNaKoBKa, TPAHCNOPTUPOBAHUE U XPaHEHNE

3!1€KTp0p,bI BO}'Ibd)paMOBble CBapO4Hble HennasAwMmeca. TexHn4eckune ycaosma

MOKOBKM M3 KOPPO3UOHHO-CTOMKMX CTanen u cnnasoB. Ob6LMe TexHUYeckue
ycnosus

MOCT 32388-2013 TpybonpoBoabl TexHonornyeckme. Hopmbl M meTodbl pacyeta Ha MPOYHOCTD,

BUOpALMIO N CeiCMMUYECKMEe BO3AENCTBUA

MpumeyaHue. MpuU NONb30BAHUU HACTOALWMM CTaHAAPTOM LenecoobpasHo NPoBepUTb AEWCTBUE CCbINIOYHbIX
CTaHAApPTOB B MHPOPMALMOHHOM cucteme 06LLEro Nosb3oBaHWA - Ha odpuLManbHOM caiiTe PeaepanbHOro areHTCTea
Mo TEXHUYECKOMY PeryimpoBaHUio M MeTPoaorMnM B ceTu WHTEepHET MAM MO  eXerogHo u3agasaemomy
UHbOpMaLMOHHOMY YKasaTeno "HauuoHanbHble cTaHAapThl", KOTOPbIN ONy6AMKOBaH NO COCTOAHWMIO Ha 1 AHBapsA
TEeKylWero roga, W MO COOTBETCTBYIOWMM eXemMeCAYHO M3gaBaemMbiM  MHGOPMALMOHHLIM  YKasaTenam,
ony6/MKOBaHHbIM B TeKyllem rogy. ECAM cCblOYHbIA CTaHAaApT WM3MEHeH, TO MPYM NOAb30BaHUM HACTOALMM
CTaHAAPTOM chedyeT PYKOBOACTBOBATbCA WM3MEHEHHbIM CTaHZAPTOM, a NPW 3ameHe Ha Apyrol craHaapT -
CTaHAAPTOM, AENCTBYIOLMM BMECTO HacCTOALLero ctaHaapTa. Ecam ccblnodHbiid cTaHAapT oTMeHeH 6e3 3ameHbl, To
Mo/IOXKEeHMEe, B KOTOPOM AaHa CCbIJIKa Ha HEro, MPUMEHAETCA B YacTu, He 3aTParMBaloLLLEei 3Ty CCbI/IKY.
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3. TepMUHbI, oNpeseneHns U CoKpaLLeHns

B HacToAwem cTaHZapTe NPUMEHEHbI CaeaylolMe TEPMUHbI (C COOTBETCTBYIOLWLMMU OMpeseneHusmun) u
COKpallleHus:

3.1. 610K KOMMYHUKauuit: CbopodHaa eanHMLA, BKAtOYatoLWwan TpybonpoBoabl, ONopbl M ONOPHbIE KOHCTPYKLMUK
noj, HMX, CPeACTBA 3aLLUTbI OT BHELLIHUX BO3AENCTBUIA U Apyrve yCTPoMCTBa.

3.2. 610K TexHonormyeckuin: Komnaekc nam cbopoyHas eanHNLa TeXHON0rMYeckoro o6opyaoBaHNa 3a4aHHOTO
YPOBHA 3aBOACKOW FOTOBHOCTM M MPOM3BOACTBEHHOW TEXHONOMMYHOCTM, MpedHa3HayeHHble A4 OCyLLecTBAeHMA
OCHOBHbIX MW BCMOMOraTebHbIX TEXHONOTMYECKUX npoueccoB. B coctaB 610Ka BKAHOYAOTCA MallMWHbI, annaparhbl,
nepBuYHbIe CPeACTBa KOHTPOA U yNpaBaeHna, TpybonpoBoabl, oNopHble 1 06CNyKUBatoLWMe KOHCTPYKLMUK, TeNI0BasA
M30/1AUMA U XUMUYecKaa 3alumTa. BAoKM GopmMUpYIOTCA, Kak MpaBuNo, ANSA OCYLLECTB/IEHUA TenN00bMEHHbIX,
MacCoOOBMEHHbIX, TMAPOAMHAMUYECKUX, XUMUUYECKUX, BUONOrMUYECKMX NPOLLECCOB.

3.3. gaBneHve HomunHanbHoe; PN: Hanbonblwee n3bbiTouHOE AaBieHMe Npu Temnepatype paboyeit cpegbl 20
°C, BbIbpaHHOE M3 CTaHA4aPTHOrO pALA AABNEHUM, NPU KOTOPOM obecneynBaeTcs 3a4aHHbIN CPOK CNYXKObl apmaTypbl
n petanen TpybonposBoga, C yyeTom BblGpaHHOro matepuana U XapaKTEPUCTUK MPOYHOCTM, COOTBETCTBYHOLLMX
TemnepaTtype 20 °C.

MpumeyaHue: "®naHubl U UX coeaMHeHUA - AeTanu TpybonpoBoAoB - onpegeneHue u Bblbop PN" [3]
onpeaenset PN Kak 6ykBeHHoe 0603HauYeHue, nocae KoToporo cneayet 6espasmepHoe uncno. NoscHAoWME NYHKTbI:

1. Yucno, cnegytowee nocne PN, He UMeeT PasMepHOCTU U He MOXKET MPUMEHATLCA B pacyeTax, eciv HeT
crneuunanbHOW OroBOPKM B CTaHAapTe.

2. MakcnmanbHoe Aonyctumoe AaBneHUeE 3/1eMeHTa pr6onposo,a,a 3aBmMcuUT oT ymcna PN, martepuana,
KOHCTPYKUUN n MaKCMMabHOM TEMNEPATYPbI 3TOTO 3IN1IEMEHTA U T.A.

CooTBeTcTBylOWME €BpPONENcKMe cTaHZapTbl ANA 3n1eMeHToB TpybonpoBodoB coaepykaT Tabauubl C
COOTHOLIEHNAMM "AaBfieHne-TemnepaTypa’ <*> uam Kak MMHUMYM NPaBKU/Io, COrNAaCHO KOTOPOMY MOYKHO PaccymnTaThb
3TW COOTHOLLEHMS.

<*> 1nAa apmaTypsbl U geTanen TpybonpoBoL0B N3 POCCUIACKUX MaTePUANoB 3To Tabanupl, BKAtoYeHHble B TOCT
356.

3.4. pasneHue npobHoe: N3bbITOUHOE AaBaeHME, MPU KOTOPOM NPOBOAMTCA UCMbITaHMeE TpybonpoBoaa U ero
3N1@MEHTOB Ha NPOYHOCTb M NAOTHOCTL (Ma, Krc/cm?).

3.5. naBneHune pabouee; Pp: MakcumasnbHoe BHYTPEHHEe N36bITOMHOE UK HapyXKHOe AaB/ieHne, BO3HMKaoLee
NPV HOPMasbHOM NpoTeKaHum pabouero npouecca (MMMa, krc/cm?).

3.6. paBneHWe paspeweHHoe; Ppa3: MaKcMmanbHO AOMyCcTMMOE M36bITOYHOE [aB/eHME 3/emeHTa
Tpybonposoaa, ycTaHOBAEHHOE MO pe3ynbTaTam OCBUAETENbCTBOBAHUA AW AnarHocTuposaHua (MMa, krc/cm?).

3.7. paBneHune pacyeTHoe; P: [aBneHue, Ha KOTOpoe MPOBOAWUTCA PacYyeT Ha MPOYHOCTb, onpeaensemoe
aBTOPOM TEXHO/IOTMYECKOM YacTu NpoekTa cornacHo 4.6 (MMa, krc/cm?).

3.8. petanb Tpybonposoaa (dacoHHas petanb, UTUHT): YacTb Tpybonposoga, npepHasHadeHHasa Ans
COeMIHEHUA OTAE/IbHbIX €ro Y4acTKOB C USMEHEHNEM UM 6e3 U3MEHEHMA HAMPABAEHUA UAN NPOXOLHOIO CEYEHUSA
(oTBOA, Nepexon, TPOMHMK, 3araywkKa, ¢paaHeu) nnMbo KpenneHua Tpybonposoaa (onopa, nogsecka, 60AT, raika,
Wwainba, NpoKnaaKa U T.4.) U U3TOTOB/IEHHAA U3 MaTepunana OAHON MapKu.

3.9. pedeKT npoTaAKeHHbl: [edeKT npu yAbTPa3ByKOBOM KOHTPOJE, YCAOBHAA MPOTAMEHHOCTb WAU
npuBeAeHHan NPOTAXKEHHOCTb KOTOPOro NpeBblWaeT 3HaYeHUs, YCTAaHOB/IEHHbIE A1A TOYeYHOro AedekTa.

3.10. pedeKT TouyeyHbl: JedeKT nNpu yabTPa3ByKOBOM KOHTPOJE, YC/IOBHAA MPOTAXKEHHOCTb KOTOPOro He
NMpeBbIWaeT YC/OBHOW MPOTAXEHHOCTM WMCKYCCTBEHHOTO  OTpa)KaTens MNJoWagblo, PaBHOM MNpeaesbHOM
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4yBCTBUTE/IbHOCTU, U KOTOprﬁ BbIMOJ/IHEH Ha FI'IY6VIHy 3aseraHuAa ,EI,Ed)eKTa.

3.11. anameTp HoMUHaNbHbLIN; DN (gMameTp yCI0BHOMO Npoxoaa, HOMUHa/bHbIW pa3mep, YC/IOBHbIM AnameTp):
MapameTp, NpumeHAeMbl AnA TPyboNpPoBOAHbIX CUCTEM B KQYECTBE XapPaKTEPUCTUKM NPUCOENHAEMbIX YacTe.

MpumeyaHme. HoOMUHaNbHbIN AMameTp NPUBAN3UTENBHO PaBeH BHYTPEHHEMY AMaMeTpy NpucoeanHAEMOoro
3/1IeMEHTa, BbIPaXKEHHOMY B MUIJIMMETPAX U COOTBETCTBYIOLLEMY B/IMKaLWEMY 3HAaYEHUIO U3 PAAA YMCeN, NPUHATBIX
B YCTAHOB/IEHHOM MOpPALKE.

3.12. KkpectoBuHa: CoeauHeHue (PUCYHOK 6.2 €), B KOTOPOM PACCTOSHME MENKAY OCAMU OTBETB/AEMbIX
TPybonpoBOAOB COCTABAAET: ANA OTBETBAEHUI AnameTpom A0 100 mm - He meHee D + 50 mm; ana OTBETBAEHUI
anametpom 100 mm un 6onee - He meHee D + 100 mm.

3.13. mexxbn04yHble cBA3KN: YacTb AMHUKM TpybonpoBoaa, coeauHaAloWwas TeXHoAormyeckmne 610kn ¢ 61okamu
KOMMYHUKaUNNA.

3.14. HOpMaTUBHbIW JOKYMeHT; H: CTaHAapT, TEXHUYECKME YCI0BUA, CBOA NPaBWA, NpaBuaa U T.n.

3.15. otBOA;: AeTanb TpybonpoBoaa, obecrneymBalolan U3MeHEHME Hanpas/IEHUA NOTOKA TPAHCNOPTUPYEMOTO
BeLecTsa.

3.16. oTBOA, rHYTHINM: OTBOA, M3rOTOBAEHHbIN U3 TPY6bI, C pagmycom rnba 6onee 1,5 DN.
3.17. oTBOA, KPYTOU30rHYTbI: OTBOA, M3rOTOB/IEHHbIN U3 TPYbbI C paguycom rmba He 6onee 1,5 DN.

3.18. oTBOA, cBapHO (CEKTOPHbIN): OTBOA, U3rOTOBAEHHbIA U3 CEKTOPOB TPYDBbl C UCNOAb30BaHMEM CHOPKM U
CBapKMu.

3.19. otBOA, LLITaMFIOCBapHOI‘;IZ OTBOg, W3roTOBJ/IEHHbIN U3 INCTA C UCMOIb30BAHNEM LUTAMMNOBKMU U CBapKM.

3.20. nepexog: PacoHHas geTtanb TpybonpoBoga, NpeAHasHAYeHHAA A PaACLUMPEHMA UKW CYyXKEHUs NOTOKA
TPaHCMOPTUPYEMOrO BELLEeCTBA; B 33aBUMCMMOCTM OT crnocoba W3roToBleHUA nepexodbl MNoApPasaAenATca Ha
6eclwoBHble, BaNbLLOBAHHbIE U IENECTKOBbIE.

3.21. nepexog, 6ecloBHbIN: [epexos, U3roToB/EHHbIN U3 TPY6 MM IMCTOBOrO NPOKaTa cnocobom LWTaMMNOBKM.

3.22. nepexoA BaNbLOBaHHbIN: Mepexos, W3roTOB/IEHHbIA M3 /IMCTOBOrO MpOKaTa CMocoboM Ba/bLLOBKM C
nocneayoLen cBapKon.

3.23. nepexog NenecTkoBbIn: Mepexos, U3roToB/EeHHbIN 13 TPyb cnocobom BbIPe3KM Ha KOHLAX Tpyb KAWHbLEB,
06CcafKuM MX C HarpeBoOM M C NocneayoLwen cBapKoii.

3.24. pa3beMHoe coegmHeHne: CoeamHeHne, obecrneynBatolLLee MeXaHUYECKY0 MPOYHOCTb U FEPMETUYHOCTD, B
KOTOPOM MeXaHMYecKas MPOYHOCTb AOCTUFAeTcA MOCPeacTBOM MNPUMEHeHUs pe3bboBblX, LWAWLOBAHHLIX,
0T6OPTOBaAHHbIX UAU NAHLEBLIX KOHLOB TPy6, coeaMHAEMbIX C MOMOLLbIO Pe3bb0oBbIX, HaOHETHbIX, BYrenbHbIX U
ApYrvx aetanei, a repMeTUYHOCTb - NMPUMEHEHUEM NMPOKNALOK, FEPMETUINPYIOLLMX KOMNO3ULUMIA, OTOOPTOBAHHbIX
TOPLOB MM MeXaHMUYeCKM 06paboTaHHbIX M MPUTHAHHbIX 4PYT K ApYyry NOBEPXHOCTEN.

3.25. TemnepaTtypa CTEHKKU gonyckaemas: MaKkcMmanbHas (MMHMManbHasa) TemnepaTypa CTeHKU, NPU KOTOPO
[OnycKaeTca akcnayaTauma Tpybonposoaa.

3.26. TemnepaTypa CTEHKM pacyeTHasa: TemnepaTtypa, Npu KOTOPON MpuHMUMAOTCA GU3UKO-MexaHuYeckune
XapaKTepPUCTUKK, [OOMNyCKaemble HanpaxeHua maTepuana W MNPOBOAUTCA pacyeT Ha MNPOYHOCTb 3/IEMEHTOB
TpybonpoBoaos.

3.27. TexHoNorn4yeckmi ysen: KOHCTPYKTUBHO U TEXHONOTMYEeCcKM 060Cc061eHHaA YacTb 0ObeKTa CTPOUTENLCTBA,
TEXHMYECKAs TOTOBHOCTb KOTOPOM Moc/e 3aBeplleHUs CTPOUTEIbHO-MOHTaXKHbIX PaboT MOo3BOASET aBTOHOMHO,
HEe3aBMCMMO OT FOTOBHOCTM OOBEKTA B LLEIOM NPOBOAMUTL NMYCKOHANaL0uHble paboTbl, MUHANBUAYAbHbIE UCTbITAaHWA
W KomnaekcHoe onpoboBaHMe arperatos, MeEXaHM3MOB U YCTPOMCTB.
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3.28. TpoiiHuK: dacoHHasa geTtanb TpybonposoAa ANA CAUAHUA WUAWU LeNeHUA NMOTOKOB TPaHCNopTUPYEMOro
BellecTsa nog yrnom ot 45° go 90° B 3aBUCMMOCTM OT cnocoba M3roToBAEHUA TPOMHWKKU NOAPA3LENAITCA Ha
6ecLIoBHbIe, CBapHbIE U LUTAMMOCBaPHbIE.

3.29. TPOMHUK BeclloBHbIN: TPOMHMK, N3FOTOBNEHHbIN 13 BeclloBHOM Tpybbl cnOCOboOM ropsyeit LTamnoBKM
NM6B0 rMAPOLITAMNOBKM MU U3FOTOBNIEHHbIM U3 MOKOBKWU UM U3 JINTOM 3arOTOBKMU.

3.30. TPOMHMK cBapHOM: TPOIMHMK, N3roTOBAEHHbI U3 BECLLIOBHbLIX UM 3NEKTPOCBAPHbIX TPYD cnocobom BpesKku
WwTyuepa.

3.31. TPOWHMK wWTamnocBapHoi: TPOWMHMK, W3rOTOB/EHHbIA M3 /AUCTOBOrO NpoKaTa crnocobom ropsyei
LUTaMMOBKMN C OTOOPTOBKOW rOp/IOBUHbBI U NOC/eAYIoLLEen CBapKo.

3.32. Tpybonposoa: Coopy»KeHue n3 Tpyb, aetanen Tpybonposoaa, apmaTypbl, NIOTHO U MPOYHO COEAMHEHHbIX
mexay coboi, npeaHasHayeHHoe AN TPaHCNOPTUPOBAHUA ra300bpasHbIX U XKUAKUX MPOAYKTOB.

3.33. TpybonpoBoaHan apmaTtypa (apmatypa): TexHUYecKoe yCTPOMCTBO, YCTaHaBMBaeMoe Ha TpybonpoBoAax,
060pYy0BaHNM Y EMKOCTAX M NpeAHa3HAYeHHOe A1 ynpas/eHus NOTOKOM paboyei cpesibl NoCpeacTBOM U3MEHEHUA
NA0LWaAN NPOXOAHOMO CeYeHMs.

3.34. yyacToK TpybonpoBoaa: Yactb TexHo/IorMyeckoro Tpybonposoaa, Kak npasu/io, U3 04HOro maTtepuana, no
KOTOPOMY TPAHCMOPTUPYETCA BELLeCTBO MPU NOCTOAHHbLIX AaBAeHUUM u Temnepatype. [pu onpeaeneHmn yyacrtka
TpybonpoBoAa B ero rpaHmLLax 418 04HOr0 HOMUHAAbHOTO NPOX0AA A0/MKHA bbITb 06ecneyYeHa AEHTUYHOCTb MapoK
apmatypbl, iaHLeB, OTBOAOB, TPOMHMKOB U T.N.

3.35. wTyuep: dnemeHT TPybbl C OTBEPCTUEM, K KOTOPOMY MnpucoeauHseTcs TpybonpoBod, KOHTPOJIbHO-
MU3MepPUTE/bHbIN NPMBOP, 3arNyLKa 1 T.M. C NOMOLLbIO pe3bbbl UNM pe3bboBbIX AeTaNel, CBAPKU U T.4.

3.36. Y3K (Y3/1): YNbTpa3ByKoBOM KOHTPO/Ib (YNbTPa3ByKoBas AedeKTockonus).

3.37. PA: Pagnorpaduueckunii KoHTponab (aedeKkrockonus).

3.38. P3: PyKoBOACTBO NO 3KCN/yaTaumu.

3.39. KCU (KCV): YpapHasn Bs3KocTb, Ha obpa3sue ¢ U-obpasHbiM Hagpesom (To e ¢ V-06pasHbim Haapesom).
3.40. CHIM: CnMpanbHO-HaBUTaA NpOKAaLKa.

3.41. TY: TexHM4YecKkue ycnoBums.

3.42. MKK: MeXXKpUCTannntHaa Kopposus.
4. OCHOBHbIE NONOXKEHWNA U PACYETHbIE NAPAMETPbI A1 NPOEKTUPOBAHMUA

4.1. Bce M3MeHeHUs B NMPOEKTHOM AOKYMEHTaLMKU, BO3HMKAIOLWME B MPOLLECCE WU3FOTOBJIEHMA, MOHTaXa M
pemoHTa TpybonpoBoaa, B TOM 4YMC/le 3aMeHa MaTepuasos, AeTanel U U3MeHeHMA Kateropum Tpybonposoaos,
[O0/KHbI COr1acoBbIBATLCA C Pa3paboTYMKOM NPOEKTHOM AOKYMEHTALMM UK BbIMOJIHATLCA OpraHM3aLUmnen, UMetoLLen
npaBo NPOBeAEHMA YKa3aHHOM paboTbl.

4.2. Ona TpybonpoBoaoB M apMaTypbl, HaXOAALLIMXCA B KOHTAKTE CO B3PbIBOMNOMKAPOOMNACHbIMM U BPEAHbIMU
cpegamu, NPOEKTHaA OpraHU3auMa yCTaHaBAMBAET PaCYeTHbIM CPOK 3KCM/IyaTaumn, YTo A0/KHO BbiTb OTPAXKEHO B
MPOEKTHOW AOKYMEHTaLMN M BHECEHO B NacnopT TpybonpoBoAa.

4.3. Skcnayatauma TpybonpoBoaos, oTpaboTaBLIMX pacyeTHbI CPOK CAYXKObl, AOMYCKaeTca NpU NOAy4YeHUK
NMONIOXKMTENIbHOTO TEXHUYECKOro 3aK/loYeHMA O BO3MOXKHOCTM €ro fanbHeilein paboTbl M paspeleHna Ha
npumeHeHue B nopAagkKe, yctaHossieHHOM H/.

4.4. Ona Tpyb, apmaTtypbl U COEAMHUTENIbHbIX YacTen TPyboONpoBOAOB HOMWMHANbHble AaBneHua PN u
COOTBETCTBYOLME UM NPOBHbIe Py, a Takke paboune Py pasneHua onpegenatot no FOCT 356.

< Ha calT 9


https://tk-expert.ru/

4.5. TonwmHa cTeHkM Tpyb u aetaneit TpybonpoBOAOB AO/IXKHA ONPeAenATbCsAs PacyeToM Ha MPOYHOCTb B
3aBMCMMOCTM OT PaCYeTHbIX MaPaMeTpPoB, KOPPO3MOHHbIX M 3PO3MOHHBIX CBOWCTB cpedbl MO HOPMATUBHO-
TEXHUYECKMM LOKYMEHTaM NPUMEHUTE/IbHO K AeMCTBYOLWEeMy copTameHTy Tpyb. Mpu BbiBope TONLWMHBI CTEHKM TPYO
n netanein TpybonpoBoaoB nNoasiexKar y4eTy 0coObeHHOCTU TEXHO/IOTMKU X U3roToBeHUA (TMbKa, cbopKa, cBapKa).

Mpun pacyeTe TONWMHbI CTEHOK TpybonpoBoAoB NpPUBaBKy Ha KOMMEHCauMlo KOPPO3MOHHOro M3Hoca K
pacyeTHOMN TO/NWMHE CTEHKM HYXKHO BblBUpaTbh MUCXoaA M3 ycnoBua obecneyeHns HeobXoAMMOro pPacyeTHOro CpPokKa
cny>Kbbl TpybonpoBoAa M CKOPOCTU KOPPO3UMU.

4.6. PacyeTHoe pgasneHune
3a pacyeTHOe gaBneHue B TpybonpoBoae NPUHMMALOT:
- Hanbonblee pacyeTHoe (pa3peLleHHoe) AaBNeHUe 414 annapaTos, C KOTOPbIMK COeAMHEH TPybonpoBoa;

- AN HanopHbIX TPy6onpoBoAoB (Nociae HAacoCOB, KOMMPECCOPOB, ra3soAyBOK) - MaKCMMaabHOe AaBneHue,
pasBMBaemoe LLeHTPOOEKHOM MaLLMHOW NPU 3aKPbITON 334BUMKKE CO CTOPOHbI HarHeTaHWA; a A1A NOPLIHEBbIX MaLUWH
- paBneHue cpabaTblBaHMA NPeaOXPaHMTE/IBHOTO KaanaHa apMaTypbl, YCTAaHOBIEHHOTO Ha UCTOYHWUKE AABAEHUS;

- B cucTemax TpybonpoBoA0B, 3alMLLEHHbIX NPeAOXPaHUTENbHBIMK KAanaHamM, - MaKCMMaJbHO BO3MOXKHOe
paboyee AaBAeHME, BO3HUKAIOLLEE NPU OTKJAOHEHWW OT HOPMasiIbHOTO TEXHO/IOMMYECKOro pPexnma 1 onpeaensaemoe
TEXHO/IOTMYECKOM YacTblo MPOEKTa, C y4eTom MNpoTMBOAaBAEHMA Npu cbpoce. [JonycKkaeTca KpaTKOBPEMEHHOEe
npeBblLEHNE PacYeTHOro AaBneHua Npu paboTte KnanaHa B npegenax 10%.

- Apyroe BO3MOMHOE [iaB/ieHne, KOTOPOoe B COMETaHMM C COOTBETCTBYIOLLEN TEMNepaTypoil MOXKeT NoTpeboBaTh
TeuIRING Y TONUMHY CTEHKM.,

4.7. PacyeTHaa TemnepaTypa

3a pacyeTHylo TemnepaTypy NPUHUMAIOT, Kak NPaBUIO, MaKCMMa/bHYO TeMnepaTypy cpeabl (Npu oTcyTCTBUMU
TENJI0BOr0 pacyeTa) B yC/I0BUAX OLHOBPEMEHHOIO BO3AENCTBUA AaB/E€HUA COTNIACHO TEXHOIOTMYECKOMY PEr/TaMEHTY
WM COTTAaCHO NPOEKTY Ha TEXHONOTMYECKMI TpybonpoBoa,

4.8. Ona Temnepatypbl HUKe 20 °C 3a pacyeTHyto TemnepaTypy Npu onpeaeneHnn AonyCcKaemMbiX HaMpPAXKEHNN
npuHUMatoT TemnepaTtypy 20 °C.

4.9. TpybonpoBoapl, KOTOPblE NOABEPralTCA UCMbITAHUIO HA MPOYHOCTb M MIOTHOCTb COBMECTHO C APYrUm
obopyaoBaHvem (annapaTbl, KOMMEHcaTopbl WM T.4.), UCMbITbIBAIOT MO HaMMeHbLIeMY AAaBAEHMIO Kaxaoro w3
3/1EMEHTOB UCMbITbIBAEMOI CUCTEMbI.

4.10. JonkHbl 6bITb NPeAyCMOTPEHbI Mepbl MO NPeA0TBPALLEHNIO MOBbIWEHWSA AaBAEHUSA CBEPX PACYETHOro U
ero c6pocy C MOMOLLbIO MPeaOXPaHUTE/IbHOIO YCTPOUCTBA.

4.11. Bo n3berkaHue yTeyekK, NPOMBOB U B3aMMOMPOHUKHOBEHMA MPOAYKTOB MPU ABUMNKEHUU UX 0OpPaTHbIM
X040M A0/13KHa ObITb NpeaycmoTpeHa obpaTHaa apmartypa.
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5. Knaccudpukauyma tpybonposogos

5.1. TpybonpoBoapbl, B 3aBUCMMOCTM OT Kjaacca OMacHOCTU TPaHCNOPTUPYeMOoro BellecTBa (B3pbiBO-,
Nno¥apoonacHOCTb M BPeAHOCTb), NoapasAenatoTca Ha rpynnbl cpeapl (A, 6, B) 1, B 3aBUCMMOCTU OT PacCYeTHbIX

napameTpoB cpeabl (AaBneHMa 1 TemnepaTypbl), - Ha NATb Kateropuii (1, 11, 11, 1V, V) - cm. Tabanyy 5.1.

Tabnmua 5.1
Knaccnoukauma tpybonposoaos
KaTteropua tpybonposoga
Mpynn Il [ v \Y
a TpaHcnopTupyemoe
cpeq, BeLLecTBO Ppacy
P t P t t P t
bl ° pacy., pacy., pacy., pacy., . pacy., pacy., pacy.,
Ppacu, MMa |  tpacu, °C . N o o
pac pac Mna C | Mna C |[MN| °C | MNa C
a
A BewectBa c
TOKCUYHbIM AelcTBUEM |- - - - - - - - -
roCT 12.1.007
a) ypesBblyarHoO
onachble betuectea Hesasucu | Hesasucu
Knacca 1, - - - - - - -
MO MO
BbICOKOOMACHbIE
BelLecTBa Knacca 2
Cs. nawoc
or Or
Ce.2,5 300 nnn sy |y
6) ymepeHHO onacHble HIKE
BellecTBa Knacca 3 MuHyC 40 | Ma c40 |- i i i i
0,08 bo
Bakyym Hesasucn | no 2,5 |300
Huxe 0,08 | mo
b B3pbiBOnoxkapoonac
Hble Bewwectsa OCT - - - - - - - - -
12.1.044
Cs. 300
a) roptoume rassi (IT), B co- 25 A s or Ot
P ’ MUHYC 40 | gakyy | mMuHy |- -
TOM YMCNIEe CHUMKEHHDbIE va 40 i i i
yrn1eBogopoaHblie rasbl | Bakyym Hesasucu
(CVr) ke 0,08 | Mo 0,08 po
! no2,5 (300
Cs. natoc
Ce.2,5 300 nan Ce. 1,6 |do or i i i
6) HUXKe 40 2,5 {300 MUHY
NerkoBoCnAaMeHsAoLLN MuHyc 40 Do 1.6 |c40
eca *ungroctu (NIBXK) Bakyy |OT no
Bakyym Hesasucu 120
M MUHY - - -
HuxKe 0,08 | mo
Bbiwe |[c40
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0,08 4o
300
Cs. 2,5 Ce. 1,6 o
Cs. 6,3 - -
B 5 £06,3 £02,5 |250
Ot or
Cs. natoc BaKyy MK
B) roptoume muaKoctm 350 nan Ma [o Bakyy Or Jo c 40y
(MK) Bakyym HUXe 20 0,003 350 M ':\ZIOHV 1,6 10 ] ]
Huxe 0,03 MUHyC 4o Bbllle 10 120
BaKyy 0,08 250
ma
0,08
B BaKkyym Or Cs. 2,5 |do
HuxKe 0,03 BaKyy [806,3 |350
Ma
0] (0]
TpyaHoroptoune Ce. natoc 1 0,003 Ce. B::Kyy M:IHy
OoT
(TT) n Heroptoume (HI) 450 nm Ao Ao Huxk 1,6 Ao Mma c40
BeLecTBa HUXe Bakyy |450 |BaKyy e 8o | 250 008 o
W Cs. 6,3 MUHYC 60 |Mma Mma 2,5 ! A
008 0.08 MWHY pol,6 |120
’ ’ c40
WM fo £01,6
6,3

5.2. Kateropwuto TpybonpoBoaa cneayeT ycTaHaBAMBaTb NO NapameTpy, Tpebyowemy oTHeceHua ero K bonee
OTBETCTBEHHOWN KaTEropuu.

5.3. Kateropua Tpy6onpoBoaoB onpeaenseT COBOKYMHOCTb TEXHUYECKUX TpeboBaHMI, NpeabaBasembiX K
KOHCTPYKLMM, MOHTaXKy M 06bemMy KOHTpona TpybonpoBoaoB..

5.4. O603HauyeHne rpynnbl onpeaeeHHoN TPaHCMNOPTUPYEMOW cpeabl COAEPKUT 0b0o3HaveHMe rpynnbl cpeabl
(A, B, B) u noarpynnsl (a, 6, B), oOTpakatolllelh TOKCUYHOCTb M B3PbIBOMOXKAPOONAaCHOCTb BELLECTB, BXOAALLMX B 3Ty
cpeay (cm. Tabnmuy 5.1).

5.5. 0603HayeHne TpybonpoBoaa B 06LWEeM BUAE COAEPHKUT 0603HAUEHUE rpynnbl TPAHCNOPTUPYEMOW cpeabl U
ee Kateropun. O6o03HauyeHue "Tpybonposog | rpynna A(6)" ob6osHauaeT TpybonpoBoAd, MO KOTOpOMy
TpaHcnopTupyetca cpeaa rpynnbl A(6) c napameTpamu Kateropum |.

5.6. pynny cpeabl Tpy6onposoga, TpaHcnoptupytowero CPEIBL, coctoswme 13 pasnnUUHbIX KOMMOHEHTOB,
YCTaHaBAMBAOT MO KOMMOHEHTY, TPebylolemy oTHeceHMa TpybonpoBoaa K 6o/siee oTBeTCTBEHHOM rpynne. Mpu atom
ec/In coeprkaHne o4HOro U3 KOMMNOHEHTOB B CMECU MPEBbILIAET CPeAHIO CMEPTENbHYI0 KOHLLEHTPALMIO B BO3AyXe
cornacHo MOCT 12.1.007, To rpynny cMecu cnenyet onpenensaTb Nno aTomy Beuwectsy. Ecan Hanbonee onacHbl no
OUBUKO-XMMNYECKMM CBOMCTBAM KOMMOHEHT BXOAMUT B COCTAaB CMECU B KOIMYECTBE HUXKE CMepTe/IbHOM A,03bl, BONPOC
06 oTHeceHun TpybonpoBoaa K MeHee OTBETCTBEHHOW rpynne uau Kateropuun Tpybonposoaa pellaeTcs NPOeKTHOM
opraHusaumeit (aBTopom NpoekKTa).

5.7. Knacc onacHocTu BellecTs cneayet onpeaenatb no FOCT 12.1.005 (pa3aen 4) u no FTOCT 12.1.007 (pa3aen
5), 3HayeHWs noKasaTesieil NOXKapPOB3PbIBOOMACHOCTM BELLECTB - MO COOTBeTcTBylolWelr HO vaum meToamkam,
nsnoxeHHbim B FOCT 12.1.044 (pa3aen 6).

5.8. lna BaKyyMHbIX Tpy6ONpoBOA0B CNeAyeT yunTbiBaTb abcoNtoTHOE paboyee gaBneHue.

5.9. TpybonpoBoabl, TpaHCNOPTMPYOLLME BelecTBa C pabouyelt TemnepaTypoil, pPaBHOW uAM 6Gonbliei
TemnepaTtypbl UX CAMOBOCM/IAMEHEHWA, @ TaKKe Heroplouune, TPYAHOroployYne 1 roproyme BelecTsa, KoTopble npu
B3aMMOAENCTBUMN C BOAOW MAN KMCAOPOAOM BO3AyXa MOryT BbiTb NOXKapOB3PbIBOONACHbIMW, CAeAYeT OTHOCUTb K |
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KaTteropumn.

5.10. Mo pelweHnto pa3paboTynKa AOMNYCKAETCA, B 3aBUCMMOCTM OT YCNOBUIN 3KCMyaTauum, NpuHUmaTbL 6bonee
OTBETCTBEHHYO (Yem onpeaensemasn No pacyeTHbIM NapaMeTpam cpeabl) KaTeroputo Tpybonposoaa.

5.11. ConocTtaButenbHas Tabamua Knaccudomkaumm TpybonpoBoaoB MO HACTOALWLEMY CTaHAAPTY B CPAaBHEHMUU C
knaccudukauymeri no [4] v [2] npusegeHa B MpunoskeHnn ZA.

6. TpeboBaHMA K KOHCTPYKLMM Tpy6onpoBoaos

6.1. Obuwee TpeboBaHue

KoHcTpykuma Tpybonposoaa A0/Ha NpeaycmaTpmMBaTh BO3MOMKHOCTb BbIMOJHEHUA BCEX BUAOB KOHTPO/A.
Ec/n KOHCTPYKLUMA TPYBOMNPOBOAA HE NO3BO/IAET MPOBOANUTL HaPYKHbIN Y BHYTPEHHUI OCMOTPbI MU TMAPaBANYecKkoe
UCMbITaHWe, aBTOP NPOEKTA AO0/IKEH YKa3aTb METOAMKY, NepuoaUYHOCTb U 06beM KOHTPO/IA, BbIMONHEHNE KOTOPbIX
obecneunT cBoeBpemeHHOe BbifABEHME U yCTpaHeHne aedeKTos.

6.2. dnaHueBble U Apyrue coegmuHeHns

6.2.1. ®naHubl npuHMmatoT no [5]. ®naHubl Tna 01 (NAocKkue) NnpumeHstoT ans Tpybonposoaos, paboTatoLLmx
npyM HOMUHanbHOM gasneHmn PN <= 25 naun npmn temnepatype cpegbl He Bbiwe 300 °C. He gonyckaeTca NpumMeHATb
naockue dpnaHubl B TPy6ONPoBOAaX B YCA0BMAX LMKANYECKMX Harpy30K C YMC0OM LMKNOB cBbiwwe 2 - 103 3a Becb CPoOK
CNy»Obl, a TaKKe B cpesax, Bbl3bIBAOLWMX KOPPO3MOHHOE PAaCTPeCKUBAHME.

6.2.2. KpenekHble geTanun 1 NpoKknaakm npuHMmatoT B cootseTctamm ¢ FTOCT 20700, [5], [6] n HA.
Ons Tpybonposoaos c rpynnoii cpea A n b u PN 10 cneayeTt npumeHATb dnaHupbl Ha PN 16.

6.2.3. insa Tpyb6onposonos, paboTatowmx npyM HOMMHaAbHOM AaBneHnn PN > 25 He3aBMCMMO OT TeMnepaTypsl,
a TaKkKe ans TpybonpoBoaos ¢ paboyeli TemnepaTypoit Bbiwe 300 °C He3aBMCMMO OT AaBAEHUA NPUMEHSAIOT GAaHLUbI
npueapHble BCTbIK TMNA 11 no [5].

6.2.4. Bblbop TUNA YNAOTHUTENbHOW MOBepXHOCTU naHUeB TpybonpoBoAOB A8 MATKMX MPOKAALOK B
3aBUCMMOCTM OT rpynnbl cpeq, Hanpumep Ana npoknagok no NOCT 481, npusegeH B NpuaoxkeHum P.

6.2.5. [1na Tpyb6onpoBoAoB, TPAaHCNOPTMPYHOLWMX BewecTsa rpynn A u b TexHonornyecknx obbekTos | Kateropuu
B3PbIBOMOXAPOOMNACHOCTU, @ TAKMKe BbICOKOOPraHWYeckuit TennoHocuTenb (BOT), He ponyckaeTcd NpUMeHeHue
¢naHues TMna 01 c coegMHUTENbHBIM BbICTYNOM, 33 UCKAOUYEHUEM ciiydaeB npumeHeHnsa CHIN ¢ orpaHnUuYnTeNnbHbIMK
Konbuamu [6].

6.2.6. Tnagkylo ynnoTHUTENbHYO MoBepxHocTb ¢naHues nog CHM pekomeHayetcs obpaboTatb B BUAe
KOHLLEHTPUYECKMUX UM CNMPaJbHbIX KaHAaBOK C wepoxoBaTocTbio Ra oT 3,2 go 6,3 MKM CKpYr/ieHHbIM pe3uom ¢
nocneayouiein NoaWwanpoBKON NOBEPXHOCTM OT 3ayCEHLIEB M OCTPbIX KPOMOK (paanyc MHCTPYMEHTa He MeHee 1,5 mm,
Ko/1M4yecTBo Na3os oT 1,8 A0 2,2 Ha 1 mm) cornacHo Hopmam [7].

6.2.7. QA NpoKNafoK, Tpebylowmx 3aMKHYTOro obbema, cneayet NpuUMeHATb ¢aHUbl C YNAOTHUTENbHOW
noBepxHOCTbto Mo [5], ucnonHeHma L, M "wun-nas" (Hanpumep, Nnpoknaakm us nonmtetpadtopatuneHa (PTFE).

6.2.8. Mpu cbopke PpNaHLEBbIX COEANHEHUI COOPOUHbIX eAMHUL, YNNOTHUTEIbHbIE MOBEPXHOCTU MPUBAPHbIX
dnaHUeB A0XKHbI ObITb NEePNeHANKYAAPHbI K 0CAM TPYO 1 AeTanel U COOCHbI C HUMK cornacHo 11.3.1.

[Jonyckaemble OTKAOHEHWA OT NapPanNeNbHOCTU YMJIOTHUTENbHbIX MOBEPXHOCTEM GNAHUEB HE AOJ/IKHbI
npesblwaTtb 10% OT TONLWMHBI NPOKNAAKM.

OTK/NIOHEHME YNNOTHUTENIbHON NOBEPXHOCTM (JiaHL@ OT NMIOCKOCTHOCTU AOJIXKHO BbITb He 6bonee 1 mm Ha 100
MM Hapy»Horo agnameTpa ¢pnaHua (pUcyHoK 6.1).
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Bua cnema

PucyHoK 6.1. UamepuTenbHbIN WabnoH ANna NpoBepPKU OTKAOHEHUI

6.2.9. Mpu ycTaHOBKE WTYL,EPOB U JIIOKOB (Yr/10BOE COeaUHEHME):

- OTK/IOHEHMe Mo BbicoTe (BblNETY) WTYLEPOB He A0/XKHO bbiTb 6oee +/- 5 Mm;

- MO3ULIMOHHOE OTK/IOHEHWE OCel LITYL,EePOB He A0/IXKHO bbITb 6onee +/- 10 mm.

6.2.10. Mpn cbopke ¢naHUEBbIX COeAMHEHWI A0/KHO obecneynmBaTbCA CUMMMETPUYHOE PaACNOJIOKEHUNE
OTBEPCTUIA Nog 60NTbl U LWNUABKWU OTHOCUTENIbHO BEPTUKANIbHON U FTOPU30OHTAIbHOM ocell dNaHLUEB M He coBNaaaTh C

HUMU. HecoBnageHue OTBepCTMﬁ coeanHAEeMbIX d)I'IaHU,eB HEe OO/1XKHO NpeBblIWaTb NOJIOBUHbI Pa3HOCTU HOMWHA/IbHbIX
ANaMETPOB OTBEPCTUA U YCTAaHAB/IMBAEMOIo 6onTa (LIJFII/IﬂbKVI).

6.2.11. MNpu cbopke Tpyb n apetaneint TpybonpoBoAOB C NAOCKMMWU PAaHLAMU PaACCTOSHUE OT MOBEPXHOCTU
dnaHues Ao Topua Tpybbl (AeTann) 40NKHO 6bITb HE MeHee BbICOTbl KaTeTa LBa NAc 1 mm.

6.2.12. MNpwu cbopke dnaHLEeBbIX COeANHEHUI A0KHbI BbITb BbINOHEHbI Cieaylolmne TpeboBaHUA:
- raiiku 601TOB A0KHbI BbITb PACMNOOXKEHbI C 0A4HOW CTOPOHbI Gp/IaHLLEBOrO COeANHEHUS;

- AVHa Wwnunek (bonTtos) AonKHa obecneunBaTh NpeBbilleHWE Pe3b60BOMN YaCTW Hag ralikon He MeHee YemM Ha
1 war pe3bbbl, He cunTan packu;

- ralikm COEAMHGHVIIZ C MATKMMU NPOKNALgKAMU 3aTATUBAOT PABHOMEPHO NoO CI'IOCO6V KDECTOO6pa3HOFO o6xop,a:

CHayasa 3aTArMBaloT OA4HY Napy NPOTUBOMOJIOKHO PACNO/IOKEHHbIX 6ONTOB, 3aTeM BTOPYIO, HAXO4ALLYHOCA NOA YI/I0M
90° K NepBOM, 1 MOCJIE 3TOrO TAKMM e Crocobom 3aTarnBatoT Bce 60NThI;

- ralikn1 coeguHEHUI C MeTaNIMYeCKMMM NPOKNAAKaMM 3aTATMBALOT No cnocoby Kpyrosoro obxoaa (npu 3- nan
4-KpaTHOM KpyroBom obxoge paBHOMEPHO 3aTArMBatoT BCe raliku);

- KpenexkHble Aetanm Bo GpAaHLUEBbIX COeANHEHMAX A0JIKHbI ObiTb 0A4HOM NapTMun. MopsaoK cbopku dnaHLEeBbIX

COEAMHEHUN, KOHTPOJIb YCUIMA 3aTAKKU KPEMeKHblX AeTasiei A0/KHbl ObiTb NpuBeLEeHbl B NMPOU3BOACTBEHHbIX
WMHCTPYKUMAX NpeanpuatTua-n3rotosmTensn c cobaoaeHnem tpebosannii FOCT 20700;

- 6onThbl

M WNWNbKKU coeauHeHuid Tpybonposoaos, paboTtalowmx npu TemnepaType cBbiwe 300 °C,
npeaBapuTeNibHO AOKHbI ObITb MOKPLITbI FPAadUTOBOI CMA3KOM, MPEAOXPAHSAIOLLEN MX OT 3aeaHnA U NPUropaHus;

- bnaHLUbl Ha 3aMbIKaOLWMX KOHLAX COOPOYHbIX ANHUL, MPUBAPUBAIOT TOJIbKO B C/Iy4asX, KOraa pacnosiosKeHne

OTBEPCTUIA B HUX He orpaHMyeHo. PnaHubl, CBA3aHHbIe C annapaTamu, apmMaTypoit uam GpaaHuamm Ha Apyrux ysnax,
nocse yTOYHEHUA UX MONOXKEHMA NO MECTY CneayeT NPMBapUBaTb HA MOHTaXe.

6.2.13. Kpome dnaHLEBbIX COEAUHEHUIA MOXHO MPUMEHATb APYrne BUAbl Pa3beMHbIX COeAMHEHNI (cornacHo
3.24).

6.3. OTBEeTBNEHUSA (BPE3KMK)

6.3.1. OTBeTBNEeHMe OT TpybonpoBoAa BbIMNOAHAT OAHMM M3 CNOCOOOB, MOKA3aHHbIX Ha PUCYHKe 6.2. He
[ONYCKaeTCcA yCUAeHMe OTBETB/IEHUI C MOMOLLbIO pebep *KecTKoCTH.
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a - 6e3 ykpenneHua; 6 - C NOMOLLBIO TPOMHMKA; B - YKPENIeHHOE
LWITYLLEPOM W HaKNaZKOWM; I - yKpenNeHHOe HaKNaaKoM;
4, - YKpenjeHHoe WTYLepoM; € - KpecToobpa3Hoe; XK - HaKNOHHasA
Bpe3Ka 6e3 ykpenseHus; 3 - HAKJIOHHAA Bpe3Ka C yKpenaeHnem
WTYLEPOM M HaK/laaKoM

PUCYHOK 6.2. OTBETBNIEHUA Ha TEXHONOIMYECKMX TpybonpoBoaax

MpucoeanHeHne OTBETB/AEHUI NO cnocoby a (PUCYHOK 6.2) MPUMEHAIOT B Tex Caydasax, Korga ocnabneHue
OCHOBHOrO Tpy60NpPoBOAa KOMMEHCUMPYETCA MMEIOLLMMMCA 3anacamm NPOYHOCTU COeANHEHUSA.

[lonyckatoTca Tak)Ke Bpe3ku B Tpyb6onpoBoa, No KacaTe/ibHOW K OKPYXKHOCTM NOMNepeyHoro cedeHuns Tpybbl ans
WCK/IIOYEHNA HAKOMNJIEHUA NPOAYKTOB B HUMKHEN YacTh Tpybonposoaa.

6.3.2. CBapeHHble M3 Tpyd TPOMHWKM, LWITAMNOCBAPHble OTBOAbI, TPOMHUKM W OTBOAbI W3 AWUTbIX MO
3/1EKTPOLLIAKOBOM TEXHOIOMMM 3aroTOBOK A0MNYCKAaeTCA MPUMEHATb Ha AasneHune Ao 35 MMMa (350 krc/cm?). Mpu sTom
BCEe CBapHble LWBbl U METANIN INTbIX 3arOTOBOK Nogerat KoHTpoto Y3/, B 06beme 100%.

6.3.3. CBapHble KPECTOBUHbI M KPECTOBbIE BPE3KU A,0MYCKAETCA NPUMEHATb Ha TPYHBONPOBOAAX U3 YIIepoaANCTbIX
cTanel npu paboyen TemnepaType He Bbiwe 250 °C.

KpecToBMHbI M KPecToBble BPE3KM M3 3/1eKTPOCBapHbIX TPYb AonycKaeTca NPUMEHATb MPU HOMWHANbHOM
pasneHun no PN 16 BkA.

KpecToBMHbI U KpecToBble BPe3KMU 13 6eclloBHbIX TPYO A0NYCKaeTcA NPUMEHATb NPU HOMUHAIbHOM A3BAEHUM
He 6onee PN 25 (npw ycnoBUM U3roTOBAEHUS KPECTOBUH U3 TPYD C HOMUHA/IbHBIM gaBneHnem He meHee PN 40).

6.3.4. BpesKy WTyLEepoB B CBapHbIe WBbl TPYy6onpoBoAoB caeayeT ycTpaneatb ¢ yyetom 11.2.7.
6.4. OTBOAbI

6.4.1. Ona TpybonpoBOA0OB NPUMEHSAIOT, KaK MPaBU/I0, KPYTOU3OMHYTble OTBOAbI, U3rOTOB/IEHHbIE U3 HECLIOBHbIX
M CBapHbIX MPAMOLLOBHbIX TPYO MeTo4OM ropsyeilt LWTaMMOBKM WMAW MPOTAXKKWU, HANPUMep W3rOTOB/IEHHbIE B
cootBeTcTBMKM ¢ TOCT 17375, a TakKe rHyTble n wTamnocsapHble. Mpu gnametpe DN > 400 BbINOAHAIOT NOABAPKY
KOPHA LWBA, cBapHble Wwabl noasepratoT 100%-Homy Y31 nan PA.

6.4.2. THyTble OTBOAbI, U3roToBAAEMble U3 BeCLIOBHbIX TPYD, NMPUMEHAIOT B TeX CAy4vasx, Korga Tpebyetca
MaKCMManbHO CHU3UTb UAPABAMYECKOE COMPOTMBAEHME Tpybonposoaa, Hanpumep, Ha TpybonpoBogax c
NyAbCUPYIOWLMM NOTOKOM cpeapbl (C Lesblo CHUXKeHUs BMbpaunn), a TakKe Ha TpybonpoBogax Npu HOMUHAIbHOM
anametpe DN <= 25. HeobxogmmocTtb TepmoobpaboTkm onpeagenatot no 12.2.11.

6.4.3. Mpeaenbl NPUMEHEHUA THYTbIX OTBOAOB M3 TPyb AelCTBYIOWEro COPTaMEHTa A0/1KHbI COOTBETCTBOBATb

< Ha calT 15


https://tk-expert.ru/

npeaenam npumeHeHus Tpyb, U3 KOTOPbIX OHW U3FOTOB/IEHbI.
[NvHa NpsAMoro yyactka oT KoHLa Tpybbl A0 HaYana rHyToro y4actka Ao/1XKHa 6biTb He meHee 100 mm.

6.4.4. B TpybonpoBoax AONYCKAETCA MPUMEHATb CBAPHbIE CEKTOPHbIE OTBOAbI HOMMHA/IbHBIM AnameTpom DN
<= 500 npn HOMHHanbHOM gasneHmn PN <= 40 n HomnHanbHbIM gnametpom DN > 500 npn HOMMHANBLHOM AaBAEHUN
PN <= 25.

MpyY N3roTOBNEHMM CEKTOPHbIX OTBOA0B Yro/l MeXAy NonepeyHbiMmn CEYEHUAMM CEKTOPA He A0J/IKEH NPeBbILWaThb
22,5°. PaccTosiHMe MeXAay COCeAHMMM CBApHbIMW LWBaMK MO BHYTPEHHEN CTOpOHe 0TBOAa A0/KHO obecneymBaTb
[AOCTYNMHOCTb KOHTPO/IA 3TUX LLIBOB NO BCEW AJINHE LIBa.

[Ns N3roToBNEHMA CEKTOPHbIX OTBOAOB HE A0MNYCKAETCA NPUMEHEHME CNNMPAIbHOLLOBHbIX TPYD, Npy AnameTtpe
6onee 400 MM NPUMEHSAIOT NOABAPKY KOPHA LWWBA, CBApHble WBbl noasepratoT 100%-HoOMyY ynbTPa3BYKOBOMY WK
paguorpadmnyeckomy KOHTPOIO.

CBapHble CEKTOPHbIe 0TBOAbI He caedyeT NPUMEHSATb B CAy4Yanx:

- BONbLIMX UMKANYECKUX Harpy3oK, Hanpumep oT aasneHuns (6onee 2000 UMKNOB);
- HeobecneyeHHOCTM CaMOKOMNMEHCALIMK 3a CHET APYTUX TPYBHbIX 3/1EMEHTOB.

6.5. MNepexoabl

6.5.1. B TpybonpoBoaax cneayetr MNPUMMEHATb, KaK MpPaBWMIO, MNepexofbl LUTaMMNOBaHHble, Hanpumep
n3rotossieHHble B cooTBeTcTBMKU ¢ TOCT 17378, BanbLoOBaHHbIE U3 INCTA C OAHUM CBAapPHbIM LLIBOM, LUTaMNOCBapHbIe
13 NONOBUH C ABYMSA CBAPHbIMM LLIBAMM.

Mpeaenbl NPUMEHEHUN CTaNbHbIX MNEPEXOA0B [O0/KHbI  COOTBETCTBOBAaTb npeaenam npUMeEHeHUn
npucoeanHAeMbIX TPYO aHaNOrMUYHbIX MAaPOK CTafel U aHaIoTMYHbIX paboymx (pacyeTHbIX) MapameTposB.

6.5.2. [lonyckaeTca NnpumeHeHue enecTKoBbIX NepexoaoB Ana TpybonpoBoAoB C HOMUHA/bHbIM AAB/IEHUEM
PN <= 16  HomuHanbHbIM AnameTtpom DN <= 500.

He ponyckaetcs ycTaHaBAMBaTb JIEMECTKOBblE Mepexodbl Ha TpybonpoBoAax, npeAHasHaYeHHbIX Aaa
TPaAHCNOPTUPOBAHMUA CHUMKEHHbIX ra30B 1 BelecTs rpynn A u b.

6.5.3. J/lenecTkoBble nepexoabl cneagyet cBapuaTb ¢ nocaeayowmm 100%-HbiM KOHTPOEM CBApPHbIX LUBOB
Y/IbTPA3BYKOBbIM AU pasnorpadmyeckum MeToLOM.

Mocne M3roToBNEHWNA NeNeCTKOBbIE Nepexoabl cneayeT nogBeprate TepmoobpaboTKe.
6.6. 3arnywku

6.6.1. MpuBapHble NAOCKME M pebpucTble 3araywKKM M3 NUCTOBOW CTanM PEKOMEHAYeTcA NPUMeHATb AAA
Tpy6onpoBoA0B NPU HOMUHANbHOM AaBneHum PN <= 25,

6.6.2. 3arnywku, ycTaHaBAMBaemMble MexXAy onaHuamKu, He cieayeT MPUMEHATb AAS PasfaeneHus AByX
Tpy60onNpoBoA0B C pas/INyHbIMK CPeAAaMU, CMELLIEHNE KOTOPbIX HEA0MYCTUMO.

6.6.3. lpepenbl NpMMeHeEHMA 3arylwek U UX XapaKTepuUCTUKM MO maTepuany, LaBJieHUIo, TemnepaType,
KOppO31KM 1 T.A4. AO/IKHbI COOTBETCTBOBATb Npesenam npumeHeHua GpiaHues.

6.7. TpybonpoBoabl, paboTatowme npn HOMUHaALHOM gaBaeHum cebiwe 100
6.7.1. Obwue TpeboBaHUA

6.7.1.1. CoeanHeHna anemeHToB Tpybonposoaos, paboTallwmx noa AasneHnem o 35 MMa (350 krc/cm?),
pPeKOMEHAYETCA MNPOU3BOAUTb CBAPKOW. [PUMEHAIOT TONbKO CTbiKOBble 6€3 NOAKAAAHOIO KoJblia CBapHble
coegmHeHunA. PnaHuesble M ApyrMe COeAMHEHWA AOMyCcKaeTcA npeAycmaTpuBaTb B MeCTax MNOAK/AKYEHMUA
TpybonpoBoaoB K annapatam, apmaTtype M gpyromy ob60pyAoBaHWIO, a TaKKe Ha ydyacTkax Tpybonposozos,
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TpebyoLwmx B NpoLecce 3KCnayaTaLMm Nepruoanyeckon pasbopku uam sameHbl.

6.7.1.2. B TpybonpoBsozax, npefHa3Ha4eHHbIX Ana paboTbl noa aasneHnem go 35 MMa (350 Krc/cm?)
BK/IIOYMTENBHO, A0MYCKAETCA BBapKa LWITYLLEPOB HA MPAMbIX Y4ACTKAX, @ TaKXKe NPUMeEHEHME TPOMHMKOB, CBAPEHHbIX
13 TPYO M WITAaMMNOCBAPHbIX KONAEH C ABYMA NPOAOJIbHbIMU LWBaMK Npu ycnosuu nposeseHna 100%-Horo KOHTpos
CBapHbIX coeguHeHuni metogom Y3/ nnum PL.

6.7.1.3. BBapKa LITYLLEpOB B rHyTbie 3/1eMeHTbI (B MecTax rmboB) TpybonpoBoA0B He A0NyCKaeTCs.

B 060CHOBaHHbIX CNy4Yanx Ha rubax TpybonpoBoaos, paboTatowmx nog AasaeHnem go 35 Mlla, MoXKeT 6bIiTb
AonyleHa BBapKa O4HOrO WTyL.epa BHYTPEHHUM AnameTpom He bonee 25 mm.

6.7.1.4. [na coepuHeHMA 3neMeHToB TpyboOnpoBOLOB M3 BbICOKOMPOYHbLIX CTanel ¢ BPEMEHHbIM
CONpOTMBAEHNEM Pa3pbiBy He meHee 650 MMMa (6500 Krc/cm?) AOMKHBI MCNONb30BaTbCA dAaHLEeBble, MydTOBbIE 1
apyrne coeanHeHus. B TeXHUYECKM 0BOCHOBAHHbIX Caydasax MOryT ObITb AOMNYLLEHbl CBApPHbIe COEAMHEHUA TaKMX
cTanen.

6.7.1.5. B mecTax pacrnosioxKeHus Haubosiee HanpsAKeHHbIX CBAPHbIX COEAMHEHWM W TOYEK M3MepeHus
OCTaToyHON Aedopmaumm, HaKaNJIMBAEeMOM MPWU MOA3YYEeCTU MeTanna, AO0/KHbl ObiTb NPesycMOTPeHbl CbeMHbIe
YYaCTKM U30AALUN.

6.7.2. KoBaHble 1 LUTaMMNOBaHHble AeTanun

6.7.2.1. [etanu TpyboNpoBOAOB AONXHbI M3roTaBAMBATLCA M3 MOKOBOK, O06BbEMHbIX LITaMMNOBOK U Tpyb.
[onyckaeTca NpUMeHeHWe ApPYyrux BUAOB 3aroTOBOK, €C/IM OHM obecrnedynBaloT HaZexkHyto paboTy B TeyeHue
PaCYeTHOro CPOKa CYXDbl C y4eTOM 3a4aHHbIX YCNOBMIA 3KCN/yaTaLmm.

6.7.2.2. OTHOWEHME BHYTPEHHEro AMameTpa OTBETB/JEHMA K BHYTPEHHEMY AMameTpy OCHOBHOM Tpybbl B
KOBaHbIX TPOWHMKaX-BCTaBKax He A0/KHO ObiTb meHee 0,25. ECNM COOTHOLWEHME AMamMeTpa WTyLepa U guameTpa
OCHOBHOWM Tpybbl MeHee 0,25, A0MKHbI TPUMEHATLCA TPOMHUKM CO LWITYL,EPamMM Ha BBEPTHbIX LIMWU/bKaX.

6.7.3. THyTble 1 CBapHbIE 3N1eMEeHTbI

6.7.3.1. KOHCTPYKUMA 1 TeOMETPUYECKME pasMepbl TPOMHMKOB, CBApPEHHbIX U3 TPYD, LITaMMNOCBapHbIX Konel,
FHYTbIX OTBOA,0B W LUTYLLEPOB, A0/IKHbI YA0BNETBOPATbL TpeboBaHUAM CTaHAAPTOB, TY M YepTerkei.

6.7.3.2. CBapeHHble M3 TPyb TPOMHMKM, LWITaMMNOCBapHble OTBOAbI, TPOMHUKM U OTBOAbI W3 JIUTLIX MO
3N1eKTPOLLNAKOBOM TEXHOIOMMM 3aroTOBOK A0MNYCKaeTca MPUMEHATb Ha AasneHune Ao 35 MMa (350 krc/cm?). Mpu sTom
BCE CBAPHbIE LWBbI M METa/I/1 INTbIX 3arOTOBOK NOANENKAT KOHTPOJIIO MeToaom Y3/, B o6beme 100%.

6.7.3.3. OTHOWeHWe BHYTPEHHEro AvMameTpa WTyuepa (OTBETBNEHUA) K BHYTPEHHEMY AMAMETPY OCHOBHOM
TPy6bl B CBapHbIX TPOMHMKaX He A0IHO npesbiwaTb 3HaYeHuA 0,7.

6.7.3.4. lpymeHeHne OTBOLOB, CBAPEHHbIX M3 CEKTOPOB, HE 40MYCKAeTCA.

6.7.3.5. THyTble OTBOAbI NOCAE TMOKM AONKHbI NOABEPraTbCcA TEpMUYECKOM 06paboTKe c yueTom 12.2.11. Pexkum
TepMUYECcKon 06pabOTKM yCTaHABAMBAETCS CTaHAapTamK, TY, yepTerkamu.

6.7.3.6. OTBOAbI, rHYTble N3 cTann mapok 20, 15TC, 14XT'C, nocsie XonoAHOM MTMOKN AoNycKaeTca noasepraTtb
TOJIbKO OTMYCKY NPU YCAOBUU, YTO 4,0 XONO0AHOM rMBKKM TPyObl NoABEpPrasnch 3akaske c OTNYCKOM UAN HOPMaJIN3aLnu.

6.7.4. Pa3bemHble coegUHEHUA

6.7.4.1. Ins pasbemHbIX COEAUHEHUN AO0NXKHbI NPUMEHATbCA GaaHubl pe3bboBble FTOCT 9399 u dnaHubI,
npuBapeHHbIe BCTbIK C y4eToM TpeboBaHui 6.7.1.1.

6.7.4.2. B KauecTBe YN/AOTHUTENbHbIX 3/1eMEHTOB PIaHL,EBbIX COEANHEHUNI CneayeT NPUMEHATb MeTaNInYeckue
NPOKAAAKM - NIOCKME, NNH3bI chepudeckme no NOCT 10493, KosbLa BOCbMUYTO/bHOTO, 0Ba/IbHOFO CEYEHUM, a TaKXKe
NPOKNAAKM U3 TepMopacLUMpeHHoro rpaduTa Ao 20 MMMa (200 Krc/cm?) n apyrux maTepmanos.
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6.7.4.3. lUnunbku ana dpnaHLEBbIX COEANHEHWUI C TIMH30BbIM YN/IOTHEHNEM Ha aasneHne PN >= 100 npuHumatoT
no NOCT 10494, raiiku - no FOCT 10495.

6.8. CBapHble LWBbI M UX PacnooKeHne, TpeboBaHMA K COOPOUYHbBIM eaMHMLLaM

6.8.1. PaccTosiHMe mexKay coceaHUMU KONbLEBbIMU CTbIKOBbIMW CBAPHLIMW COEAUHEHUAMMU A0NKHO ObITh He
MeHee TPEexXKPaTHOro 3HaYeHMA HOMMUHA/IbHOW TOJILMHbI CBAPUBAEMbIX 3/IEMEHTOB, HO He mMeHee 100 mm ans
AvameTpoB A0 219 mm BKA., 250 mm gnsa anameTtpos Ao 550 mm BKA. n 400 mm ana amametpoB 6onee 550 mm. B
TeXHMYECKM ODOOCHOBAHHbIX CAy4yanxX AonycKaeTrca Ana Tpyb ¢ HapyKHbIM guvameTpom o 100 Mmm NPUHMMATb
PaCCTOAHNE MEXKAY KObLLEBbIMM CTbIKOBbIMM LLIBAMW PaBHbIM HapPY»KHOMY AnameTpy Tpy6bl.

B ntobom cnydyae yKasaHHOe paccTosHMe [A0/MKHO obecrneymBaTb BO3MOMKHOCTb MPOBEAEHUSA MECTHOM
TEPMOOBPABOTKM M KOHTPOA LWBA HEPA3PYLWALWMMU METOAAMM.

CBapHble coegunHeHua TpybonpoBoA0B A0KHbI pacnosiaratbCca OT Kpaa onopbl B cooTBeTcTBUM ¢ 11.2.6.

6.8.2. PacctoaHWe oT Hayana usrnba Tpybbl 4O OCM KONbLEBOro CBAPHOrO LIBA AO0/KHO OblTb HE MeHee
Hapy*KHOro guameTpa Tpybbl, HO He meHee 100 mm.

Mpy NpMMEHEHUN KPYTOM3OTHYTbIX OTBOAOB AOMYCKAETCA PaCMOJIOKEHUE CBApPHbIX COeAMHEHU B Hadvane
M30rHYTOrO Y4acTKa, a TaKKe CBapKa mexay coboit o1Boa0B 6e3 npAmMbIX y4acTKOB.

6.8.3. [l/iHa NpAMOro y4acTKa MeXAay CBapHbIMM LWBaMM ABYX COCEAHUX TMBOB A0/IXKHA COCTaBAATb HE MeHee
100 mm npu DN < 150 1 200 mm npu DN >= 150 mm.

6.8.4. Mpu yrnosbix (TaBpPOBbIX) CBAapPHbIX coeAMHEHMAX TPyb (WTyuepoB) C 3nemeHTamMu Tpybonposoaos
PacCTosHME OT HaPYKHOW MOBEPXHOCTU LUTYLLEPOB A0 Hayana rmba uam 4o ocv NonepeyHoro CTbiIKOBOro CBapHOro LLUBa
[ONKHO COCTaBNATb:

- Ana Tpyb (WTyuepoB) c HapyXHbIM AnameTpom A0 100 MM - He MeHee HapyKHOro guMameTtpa TPybbl, HO He
meHee 50 mm,

- ANnA Tpy6 (WTyuepoBs) ¢ HapyKHbIM anameTpom 100 mm n 6onee - He meHee 100 mm.

6.8.5. HavmeHbluee paccTosHUe MeXay Kpasmun 6MKaiLLmMX yrioBbIX LWBOB NPMBAPKK WTYLEPOB UK TPYD K
cbopoyHON eanHWLE onpesenseTcs MPOEKTHOW (KOHCTPYKTOPCKOW) OpraHusauMein Npu yCcNoBUM BbINOJHEHUSA
pacyeTa B NoJIHOM 06beme, Tpebyemom HOpMaMM pacyeTa Ha MPOYHOCTb.

6.8.6. PaccToaHMe mexay Kpaem WBa NPMBAPKN HAKNAAKM U Kpaem Bankanwero wea Tpybonposoaa Man LWBa
NPMBapKM MaTPyOKa, a TaKKe MeXay Kpasmu WBOB MPUBAPKM COCEAHWMX HAKNALOK AOMKHO OblTb He MeHee
TPEXKPATHOM TONIWMHbBI CTEHKU TPYObI, HO HE MeHee 20 MMm.

6.8.7. [,na nonepeyHbIX CTbIKOBbIX CBAPHbIX COEAVMHEHWUNM, NOANEXKaLLMX MECTHOM Tepmuyeckon obpaboTke,
OJIMHA cBOBOAHOro NPAMOro y4acTKa TPyObl B KaXKAyto CTOPOHY OT OCM WBa (A0 BAMMKaNLLIMX NPUBAPHbIX AeTanen 1
3/1IEMEHTOB, Hayana rnba, cocegHero NomnepeyHoro LWBea) Ao/XKHA ObiTb HEe MeHee Be/MUMHbI L, onpeaensemon no
dopmyne (1), Ho He meHee 100 mm:

L=(d,-S,)xS,, 1)

rae . - HOMUHaNbHbIN HAapYKHbIN AnameTp Tpybbl, MM;
Sk - HOMMHa/IbHAA TO/IWMHA CTEHKM TPybbI, AeTanu, Mmm.

[na nonepeyHbIX CTbIKOBbIX CBAPHbIX COEAVHEHWW, NoANEeXKalMX Y/bTPa3BYKOBOMY KOHTPOO, AJMHA
cBob60AHOro NPAMOro y4acTKa TPy6Obl (3/1eMeHTa) B KaK/ayH CTOPOHY OT OCH LBa (4,0 6AnKaNLLMX MPUBAPHbIX AeTaneun,
Hayana rmba, ocun cocegHEro NoNepevyHoOro CBapHOro Wea) A0/KHa ObITb HE MeHee Be/IMUYUNH, NPUBeAEHHbIX B Tabanue
6.1.
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Tabnnua 6.1

MuHMManbHaa aAanHa cBo604HOro NPAMOro y4acTKa

HomuHanbHanA TO/LLMHA CTEHKM CBapuBaemMbix Tpy6
(anemeHTOB) S)i; MM

MUHUMaNbHasA AanHa cBoboAHOro NPSMOro
yyacTka Tpybbl (3n1eMeHTa) B KaxK Ayt CTOPOHY OT
OCH LWBa, MM

[o 15 BknA. 100
Cs. 15 go 30 BK~. 5S,+25
Cs. 30 go 36 BK/. 175
Cs. 36 4S,+30

7. TpeboBaHuMA K MaTepuanam n nonydabpukartam

7.1. O6wue nonoxeHus

7.1.1. Martepuanbl, nNpuUMeHsiemble AN W3roToBseHMA Tpybonposoaos (MpunoxkeHne A), AOMKHbI
obecneunBaTb UX HaZEXHYH0 PaboTy B TEUEHUE PACYETHOrO CPOKA CAYKObI C y4eTOM 334aHHbIX YCIOBUIA SKCMyaTaLMm
(pacyeTHoe paBneHWe, MMHUMaNbHaA OTpULATENbHaA M MaKCMMa/ibHaA pacyeTHas TemnepaTypbl), cocTaBa U
XapakTepa cpeabl (KOPPO3MOHHAA AKTUBHOCTb, B3PbIBOOMACHOCTb, TOKCMYHOCTb U ApP.) U BAUAHMA TemnepaTypbl
OKpyrKatoLero Bo3ayxa.

7.1.2. Tpybbl U dacoHHble aeTanu TpybonpoBoAOB AO0/KHbI ObiTb M3rOTOB/AEHbI U3 CTasnei, obnagatoLmx
TEXHONIOMMYECKOW CBAPMBAEMOCTbIO, OTHOCUTE/IbHBIM YA/IMHEHUEM METa/I1a NPU Pa3pbiBe HA NATUKPATHbIX 06pa3Lax
He MeHee 16% v yaapHOI BA3KOCTbIO He Huske KCU = 30 [x/cm?, KCV = 20 [x/cm? npyu MUHUMaNbHOMN pacyeTHOWM
TemnepaType CTEHKU a/ieMeHTa Tpybonposoaa.

7.1.3. [onyckaeTtca npumeHeHWe nNoaydabpmnKaTos M3 MaTepUanoB, He YKasaHHbIX B MpUNOKeEHUU A, ecnun mx
npuMeHeHne NpeaycMoTPeHo APYrMmMn HaLMOHaAbHbIMUK CTaHgapTamu U TY ¢ yueTom 4.1, ecnn KayecTBo NO HUM He
HUXKe ycTaHoBAeHHOro B MNpuaoxeHnu A.

7.1.4. NpumeHeHMe UMMNOPTHbIX NoaypabpmMKaToB M MaTepuanoB AOMYCKAETCA, €C/n 3TO NpesyCMOTPEHO
MeXAYHapoaHbIMM CTaHAapTamm ASME, EN.

7.1.5. MMpeanpuAtTMe-n3rotosmTeNb TPyboNpoBOoAa AO/KHO OCYLWECTBAATb BXOLHOM KOHTPO/Ib KayecTBa
nocTynawowwmx nonypabpukatos. OueHKy KadyecTBa nonydpabpuKkaTtoB NpPoBOAAT B COOTBETCTBMM C TpeboBaHUAMU
ctaHgapToB 1 HJl Ha KOHKpeTHble nosiydbabpuKaThl M MOATBEPXKAAIOT CEPTUDUKATAMM.

[na Tpybonposoaos PN > 100 06bem BXOAHOTO KOHTPOAA COH0POUHbIX €ANHULL U 3N1eMEHTOB TPybonposoaos
npuseaeH B Tabauue .3 (Mpunoxkenue I).

7.1.6. lnA n3roToBAEHMA, MOHTa)a M peMoHTa TpybonpoBoLOB cieayeT NPUMEHATb OCHOBHbIE MaTepuainsbl,
yKasaHHble B MpunoxeHnn A: Tpybbl - cm. Tabamuy A.1, NOKoBKK - Tabauuy A.2, cTasibHble OTAMBKK - Tabnauuy A.3,
KpenexHble getanu - Tabanuy A.4, maTepuansl getanei nog gasneHmem PN > 100 - cm. MpunoxeHue I.

7.2. PacyeTHan oTpuuaTebHasa TemnepaTypa

Ona TpybonpoBoAoB, pasmellaeMblX Ha OTKPbITOW MJOWAAKE WAM B HEOoTan/JIMBaeMOM MOMELLEHUN,
MWHUMa/bHYIO TEMMNEPATYpPy CTEHKM TpybonpoBoaa NPUHUMAIOT PaBHOM:

- abCONOTHOM MUHMMaANbHOW TeMNepaType OKPYy)KalowWero Bo3ayxa AaHHOro paioHa B COOTBETCTBMM co [8],
ec/n TemnepaTypa CTeHKMU TpybonpoBoAa, Haxo4AWweroca nog, pacyeTHbiM (pabounum) gaBneHMemM, MOXKET NPUHATb
3TO 3HaYeHUe TemnepaTypbl;
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- 3HAYeHUlo OTpULATENbHOM TemnepaTypbl, yYKasaHHOW B Tabauue A.l, ctonbel, "6omnee 0,35 [O']" ana
COOTBETCTBYIOLLEIO MaTepmana, ec/iv TemrnepaTtypa CTeEHKM TPyH6onpoBoAa, HaXoAALLEroca NoA pacyeTHbIM (pabounm)
[aBNEHNEM, He MOXKeT OblTb HUMXKe 3TOW TeMnepaTypbl; €C/IM YKa3aHHaA TemnepaTypa Bbille cpegHen TemnepaTtypbl
CaMOM XON04HOMN NATUAHEBKM C 0becrnevyeHHOCTbIo 0,92, TO NyCK, OCTAHOBKY M UCMbITAHNA HA FePMETUYHOCTb B 3MHEee
BPEMS BbIMOIHAIOT B COOTBETCTBMM C "PernameHTOM NpoBeAeHUA B 3MMHEE BPEMS MyCcKa (OCTaHOBKM) UM UCMbITaHUSA
Ha repmeTuMyHoCTb Tpybonposoaos" (MpunoxkeHue b), ecnu HeT apyrux ykasaHuin 8 HA,;

- MaTepuan OMOPHbIX 3/1EMEHTOB MPUHMMAIOT MO CpeaHel TemnepaType Hambosiee XO/NOAHON NATUAHEBKM
AaHHOro panoHa ¢ obecneyeHHocTbio 0,92 cornacHo [8].

7.3. Tpybol
7.3.1. NMpeaensl npUMeHeHUA TPYH M3 cTanel pasIMyHbIX MapokK yKasaHbl B MpunoxkeHnn A (Tabanua A.1).

7.3.2. becwoBHble TPyObl A0/XKHbI U3rOTOBAATHCA M3 KaTaHOW, KOBAaHOWM, HEMPEPbLIBHOW MM LLEeHTPOOEeXKHOo-
NMTOM 3aroToBKM. JonycKaeTtcs gns TpybonpoBoaos Kateropuit Il n HMKe npumeHeHune Tpyb, M3roTOBAEHHbIX U3
CNTKA, NPW YCIOBUM NPOBEAEeHNA UX KOHTpOAA meTogom Y3/ B 06beme 100% no Bcelt MOBEPXHOCTU.

7.3.3. 3neKTpoc3apr|e pr6bl C npoaosbHbIM UKW CNUpPaZibHbIM  WWBOM  AO0J/UXKHbl  MOCTaBNATbBCA C
pap,morpad)mquKMN\ NN YNbTPA3BYKOBbIM KOHTPOJIEM CBAPHOTO LWBa Nno BCel ONnHe.

7.3.4. DneKTpocBapHble TPyObl M3 YrIEepOAUCTOM M HU3KONErMPOBAHHOM CTaZIM AO/IKHbI MOCTAaBAATbCA B
TepMmnyeckm o6paboTaHHOM COCTOAHUM, ECNN:

- OTHOLUEHME HAPYKHOTO AMameTpa TPybbl K TONLLMHE CTEHKU MeHee 50;

- TONLLMHA CTEHKK TPybbl 6onee 30 MM ANA HU3KOIErMPOBaHHbIX cTanel unm 6onee 36 Mm ANA yraepoancTbIX
cTaneu;

- TPAHCNOPTUpPyemana Cpeaa Bbi3biBae€T KOPPO3UNOHHOE pacTpeCKnBaHUeE.

3KcnaHAMPOBaHHbIe TPYObl MOTryT NPUMeEHATLCS 6e3 noceayoWwen TepmMmmnyeckon obpaboTkm Ao TemnepaTypbl
150 °C, ecnn nnacTnyeckasa aedopmanma Npu sKCNaHAMPOBaHUM npesbiwaeT 3%.

7.3.5. Kaxpaa beclwoBHasa nam ceapHaa Tpyba AO/KHA NPOXOAUTb FMAPABANYECKOE WUCMbITaHME MPOOHbIM
OaBNEeHUEM, YKa3aHHbIM B H/ Ha TpyObl.

,ﬂ,OI’IYCKaETCﬂ HEe npoBoaAuUTb r<mgpasanyeckoe ncnbitTaHme 6ecloBHbIX prﬁ, ecniun TpY6bI noasepraroTca no BCEN
NOBEPXHOCTU KOHTPOHO ¢M3VILIECKMMM meTogamu.

7.3.6. na TpybonpoBoAoB caeayeT NPUMEHATb TPybbl C HOPMMPOBAHHBLIM XMMUYECKMM COCTaBOM MeTana
(rpynna B) no MpunoxkeHuio A.

7.3.7. Tpybbl 3/71eKTPOCBapPHbIE CO CMMPA/bHbIM LUBOM pa3peLlaeTca NPUMEHATb TOIbKO ANA NPAMbIX Y4acTKOB
TpybonpoBoaos.

7.3.8. lonyckaeTca NpMMeHATb B KayecTBe Tpyb ob6eyaliku, M3rotoB/ieHHble U3 IMCTOBON CTa/IN B COOTBETCTBUM
c[9].

7.4. Netann Tpybonposoaos

7.4.1. [Odetann TpybonpoBOAOB, B 3aBMCMMOCTM OT MNAPaMETPOB TPAHCNOPTUPYEMOI cpedbl M YCNOBWUI
3KCnyaTauuu, cnepyet BbibMpaTh No aelcTeyowmm HJ, a TakKe MO TEXHUYECKOM AOKYMEHTauun paspaboTyumka
npoekKTa.

7.4.2. Nletanun TpybonpoBOA0B LOMKHbBI U3rOTaBAMBATLCA M3 CTa/IbHbIX BECLIOBHbIX U MPSAMOLIOBHbIX CBapPHbIX
Tpy6, NUCTOBOrO MpoKaTa WM TMOKOBOK, MaTepuas KOTOpbix oTBevaeT TpeboBaHuam HJ, a TaksKe ycnoBMAM
CBAapMBaeMOCTU C MaTepuasiom npucoeamnHaemolix Tpyb.

7.5. MoOKOBKMK, COPTOBOM NPOKAT
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7.5.1. MNpeaenbl NPUMEHEHUA NMOKOBOK Pa3/IMYHbIX MAPOK CTasiell A0JIKHbl COOTBETCTBOBaTb TPEeHOBaHUAM
MpunoxeHus A, Tabanua A.2.

7.5.2. TTOKOBKM A0NKHbI NPUMEHATLCS B TEPMUYECKN 06paboTaHHOM COCTOAHUM.

7.5.3. 1na n3rotoBneHMA NOKOBOK A0/IKHbI NMPUMEHATLCA Ka4YeCTBEHHbIE Yyrnepoauncrole, HU3KONIETMPOBAHHbLIE,
NermnpoBaHHbIE U KOppO3VIOHHO—CTOVIKMe CTanwn.

7.5.4. TloKoBKM ans aetanent TpybonpoBoaoB A0/XKHbI bbiTb oTHeceHbl K rpynne IV no FOCT 8479 v K rpynnam
IV unnV no FOCT 25054.

7.5.5. TIOKOBKM M3 yrnepogmcTblX, HWU3KONETMPOBAHHbIX W JIEFTMPOBAHHbLIX CTasiel, MMelolWmMe OAUH U3
rabapuTtHbIXx pasmepos bonee 200 mm 1 TonwmHy 6bonee 50 MM, AONXKHbI NOABEPraTbCA MOLWITYYHOMY KOHTPOJIO
YNbTPa3BYKOBbIM WU APYTUM PAaBHOLLEHHbIM METOA0M.

JedeKkTockonun foaKHO noasepratbca He meHee 50% 06bema KOHTPOIMPYEMOI MOKOBKMU. MN1oLWasb KOHTPOAA
pacnpenenatoT paBHOMEPHO MO BCEW KOHTPOIMPYyeMOMN nosepxHocTn. O6bem KoHTpons gns PN > 100 npuseseH B
MpunoxkeHum I'.

MeToabl U HOPMbI KOHTPOJ1A A0J1}KHbl COOTBETCTBOBATL AencTeytowen HA.

7.5.6. [lonyckaeTcA nNpuMMeEHeHWe KPYyrn1oro npokaTa HapyKHbIM AnameTpom He 6onee 160 mm  ana
W3roTOBAEHMA NObIX KPYTAbIX AeTanel ¢ TONLWMHOM CTeHKU He 6onee 40 Mm 1 gnunHoi Ao 200 mm BKA.

7.5.7. MNpokaT go/iKeH bbiTb B TEPMUYECKM 0OpabOTaHHOM COCTOSIHUM U MOABEpPraTbca paamnorpapuyeckomy
WU YIbTPA3BYKOBOMY KOHTPO/IIO MO BCeMy 06bemy.

7.6. KpenexHble getanu

7.6.1. KpenexHble AeTann ANA Pa3beMHbIX COeAMHEHUI W maTepuanbl ANA HUX cneadyeT BblbupaTh B
3aBMCMMOCTU OT Pabounx yCnoBuit U matepuana coriacHo MpunoskeHuio A.

Onsa coegmHenua ¢naHues npu Temnepatype Bbiwe 300 °C n HUKe MUHYC 40 °C He3aBMCMMO OT AaBAEHUA
cnegyeT NPUMEHATL WNUAbKMK.

7.6.2. KpenexHble AeTanu A0NXKHbI N3roTaBAMBATLCA U3 COPTOBOrO MNPOKaTa UM NOKOBOK.
7.6.3. MaTepuan 3aroTOBOK W/IM FTOTOBbIE KPenesKHble AeTa/n A0/XKHbI ObITb TEPMUYECKM 0OpabOoTaHbl.

7.6.4. B cnyyae npumMeHeHus Wnuaek (bonTos) n raek U3 cTaan ogHOM MapKu, TBEPAOCTb raek A0/KHa bbITb He
HU¥XKe TBepAOoCTM Wnuaek (6ontos) He meHee Yyem 15 HB.

7.6.5. He gonycKaeTtca n3rotoBaATb KpenexxHble AeTanan U3 KUNALWen, NoyCnoKOMHOM N aBTOMATHOM cTanen.

7.6.6. [Ina KpenexKHbix AeTanel M3 cTasie ayCTEeHUTHOro Kaacca ¢ paboudert Temnepatypoit Bbiwe 500 °C
M3roToBAATb PE3bOY METOAOM HaKaTKM He JOMNYyCKaeTcs.

7.6.7. MaTepuanbl KpenexHblX AeTanen AO0/KHbl BbIOMpaTbCcA ¢ KOIGPULMEHTOM NMHENHONO pacliMpeHus,
6/M3KMM MO 3HAYEHUID K KOIDODULMEHTY SMHEMHOrO pacluMpeHua maTepuana ¢naHua. PasHOCTb B 3HayeHMAX
K03$OUUNEHTOB NMHENHOIO PaCLIMPEHNS MaTepManos He A0/KHa npeBblwaTh 10%.

[onyckaetca NPUMEHATb maTepuasnbl KpenexHblX getanern u dnaHues ¢ KoadduuMeHTaMu NUHENHOro
paclimMpeHmnn, 3Ha4eHNA KOTOPbIX pasnndatoTca 6osee Yem Ha 10%, B cydanx, 060CHOBaHHbIX Pac4eTOM Ha NPOYHOCTb
WM 3KCNEePUMEHTANIbHBIMU UCCAEA0BaHUAMM, A TaKKe ana GNaHUEBbIX COeANHEHUIN ¢ paboyeit TemnepaTypon He
6onee 100 °C.

7.7. NpoKnago4vHble maTepuansl

MpoKNaAKM U NPOKNALA0YHbIE MaTepMabl ANA YNAOTHEHUA GAAHLEBbLIX COEAMHEHUI BbIOBUPAIOT B 3aBUCUMOCTH
OT TPaHCNOPTUPYEMOU cpeabl 1 ee paboymx NapameTpoB B COOTBETCTBMM C NpoeKkTom v HA,.
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8. TpeboBaHuA K TpybonpoBoaHOM apmaTtype

8.1. Mpn NPOEKTUPOBAHNM U U3FOTOBEHNM TPYOONPOBOAHOM apMaTypbl HEOOXOAMMO BbINOAHATb TPEOOBAHUA
TEXHUYECKMX PErTAMEHTOB, CTaHAAPTOB M TPebOBaHMA 3aKa3UMKOB B COOTBETCTBUM C TPebOBaHMAMM 6€30NacHOCTM Mo
[10].

8.2. B TY Ha KOHKpeTHble BUAbI 1 TUMbl TPYOONPOBOAHOW apMaTypbl A0/XKHbI ObITb NPUBEAEHbI:

- nepeyeHb HJ, Ha OCHOBAaHMM KOTOPbIX BbINONHAIT MPOEKTUPOBAHWE, U3rOTOB/IEHME W 3KCMAyaTaumio
apmartypsl;

- OCHOBHbIE TEXHUYECKNE OAHHbIE U XaPaKTEPUCTUKN apMaTypbl;

- MoKasaTeNu HageKHoCcTM W/MAn nokasatenn 6e3onacHOCTM (4NA apmaTypbl, Y KOTOPOM BO3MOMKHbI
KPUTUYECKME OTKA3bl);

- Tpe60BaHUA K U3rOTOBNEHMUIO;

- TpeboBaHUA 6e30MacHoOCTH;

- KOMMIEKT NOCTaBKK;

- NpaBUNa NPUEMKH;

- METOAbl UCNbITaHWU;

- NepeyeHb BO3MOXHbIX OTKa30B U KPUTEPUU NPeAeNbHbIX COCTOAHMIA;
- yKa3aHWA No aKCNAyaTaLmm;

- OCHOBHble rabapuTHbie U NPUCOEANHUTE/IbHbIE Pa3Mepbl, B TOM YMUCIE HAPYXKHbIA U BHYTPEHHUI ANaMETpbI
naTpybKoB, pasaesiku KPOMOK NaTpybKoB Noa NpUBApPKY U 4p.

TpeboBaHMA K BbIGOPY M HACTPOMKe NpenoXpaHUTENbHbIX KAanaHOB MPWHMMaKT B cooTBeTcTBun ¢ FOCT
12.2.085.

8.3. OcHOBHble MOKa3aTenu HasHayeHuMa apmaTypbl (Bcex BMAOB W TUMOB), YyCTaHaB/AMBaeMble B
KOHCTPYKTOPCKOM U 3KCMNyaTaLMOHHON AOKYMEHTAL MM, Caeayiolme:

- HOMWHanbHoe pasneHne PN (paboyee nau pacyetHoe gasneHue P);

- HOMMHaNbHbI guameTp DN;

- paboyasn cpena;

- pacyeTHaa TemnepaTtypa (MakcMmanbHaa TemnepaTtypa paboueit cpegbl);

- AONYCTUMbIN Nepenag AaBAeHui;

- TepPMETUYHOCTb 3aTBOPA (KNAacC repMeTUYHOCTU MU BEIMYMHA YTEUKU);

- CTpouTenbHas oAnHa;

- KIMMATUYECKOE NCNOTHEHME (C MapaMeTpamm OKpysKaloLLeln cpeabl);

- CTOMKOCTb K BHELLHWUM BO34eNCTBUAM (ceicmuyeckne, BUbpaLMoHHbIe U ap.);
- macca.

8.4. lononHWUTeNbHble NOKAa3aTenn Ha3sHauYeHUA ANA KOHKPETHbIX BUAOB apMaTypbl ciegytoLme:

N Ha canT 22


https://tk-expert.ru/

- KO3dPULMEHT CONPOTUBAEHUA é’ - ANA 3aNopHOI U obpaTHOM apmaTypbl;
- 3aBUCMMOCTb KO3bPULMEHTA CONPOTUBIEHMA OT CKOPOCTHOTO AAB/EHMUA - A1 06PaTHON apmaTypbl;

- KoadpdpuumeHT pacxoaa (Mo KUAKOCTU U Mo rasy), naolagb ceana, AasaeHne HacTPOMKK, AaBNeHUe NOAHOro
OTKPbITUA, OaB/ieHNEe 3aKpbITUA, NPOTUBOAABAEHWE, AMaNa30H OAB/EHUIN HACTPOWMKU - ANA NpefoXpaHUTeNbHOM
apmaTypbl;

- YCNOBHasA NPONycKHas cnocobHocTb Ky, BUA NPOMNYCKHOW XapaKTEPUCTUKM, KaBUTALLMOHHbIE XapaKTePUCTUKM -
ANA perynvpyloLLein apmaTtypbl;

- YCNOBHasA MpPOMyCKHas CNocobHOCTb, Be/MMYMHA PEeryiupyemoro Aas/ieHus, AuanasoH peryanpyembix
AaBNEHWN, TOYHOCTb NoaAepKaHna AasaeHnaA (30Ha HeYyBCTBUTEIbHOCTM U 30Ha HEPaBHOMEPHOCTM), MUHUMA/bHbIN
nepenagj, AasfeHus, npyu KoTopom obecneymsaeTtca paboTocnocobHOCTb - AN PErYAATOPOB AaBAEHUS;

- napameTpbl NnpnBo40B N UCNOTHUTE/IbHBbIX MEXAHU3MOB:

a) AN1A 3NIEeKTPONPUBOAA - HANPAXKEHWE, YAaCTOTa TOKA, MOLLHOCTb, PeXXum paboTsl, NepegatodyHoe uncno, KNJ,
MaKCUMabHbIN KPYTALLMIA MOMEHT, MapameTpbl OKPYKatoLen cpeabl;

6) 4nA rMapo- U NHeBMONPUBOAA - AABAEHME YNPaBAAIOLLEN cpeabl;
- BpEMS OTKPbITUSA (3aKpbITHA) - MO TPeboBaHUIO 3aKa3uMKa apMaTypsl.

8.5. Apmatypa A0axKHa bbITb UcnblTaHa B cooTBeTcTBUM € [11] M TY, npun aTOM 06A3aTeNbHbIN 06bEM UCMbITAHUIA
[AOJIKEH BK/IHOYATb UCMbITAHUSA:

- Ha NPOYHOCTb U NZTIOTHOCTb OCHOBHbIX ,u,eTaneVl M CBapPHbIX COG,CI,I/IHeHMﬁ, pa60Tarou.|,MX noa gaBneHnem;

- Ha repMeTUYHOCTb 3aTBOPA, HOPMbI FEPMETUYHOCTM 3aTBOpa - Mo [12] (ana apmaTypbl paboumx cpeacTs rpynn
A, B(a) n B(6) npu UCNbITaHNUK Ha TEPMETUUYHOCTb 3aTBOPOB He A0/IKHO BbITb BUAMMbIX YTeuek - Knacc A no [12]);

- Ha repPMEeTUYHOCTb OTHOCUTE/NIbHO BHELLHEN cpespl;

- Ha PpYHKUMOHUpPOBaHUe (paboTocnocobHOCTD).

Pe3ynbTaTbl UCMbITaHWUIM A0XKHbI OblTb OTPa*KeHbI B MAacnopTe apmaTtypbl.

8.6. MpumeHeHKe 3aMnopHO apMaTypbl B Ka4eCTBE peryamnpyoLen (apoccenmpyroLeit) He 4onycKaeTcs.

8.7. MNpw ycTaHOBKE NPMBOAA Ha apMaTypy MaxoBUKM A1 PYYHOTO ynpaBaeHUsa A0/IKHbI OTKPbIBaTb apMaTypy
OBUXEHUEM NPOTUB YaCOBOM CTPEJIKM, a 3aKPbIBaTb - MO YaCOBOM CTPesIKe.

HanpaBsneHue ocell WTOKa NPMBOAA A0/IKHO ONPeAenaTbCa B NPOEKTHON AOKYMEHTALNN.

8.8. 3anopHas apmaTypa AO/IKHA MMETb YKasaTe/M MONOMKeHWA 3anupatowero snemeHta ("oTkpbiTo",
"3aKkpbITO").

8.9. Matepuman apmaTtypbl 414 Tpy6onpoBoA0B cieayeT BbibMpaTb B 3aBUCUMMOCTU OT YCIOBUIA SKCNayaTaLmm,
napameTpoB U GU3NKO-XMMMYECKUX CBOMCTB TPaHCMOPTMPYyeMoOl cpeabl U TpebosaHunin H. ApmaTtypy M3 LBETHbIX
METa/IJI0B M MX CNIAaBOB A0MYCKAETCA NPUMEHATb B TEX C/Iy4anX, KOrAa CTasibHas U YyryHHas apmaTypa He MoryT bbiTb
MCMO/1b30BaHbl N0 060CHOBAHHbLIM MPUYMHAM.

8.10. ApmaTypy M3 YrnepoancTbiX U NErMpPoOBaHHbIX CTanein A0MNyCKaeTca NPUMEHATb ANA CPed CO CKOPOCTbIO
Koppo3un He 6onee 0,5 mm/roa.

8.11. ApmaTypy 13 KOBKOIO YyryHa mapku He Huxe K4 30-6 n 13 ceporo 4yryHa mapKku He Huke CH 18-36 chepyet
NPUMeHATb ANA TpybonpoBOAOB, TPAHCMOPTUPYIOLWMX cpeabl rpynnbl B, ¢ yueTom orpaHMyeHui, yKkasaHHbIx B 8.14.

8.12. ina cpeq rpynn A(6), B(a), Kpome CKUKEHHbIX ra3oB; b(6), kpome JIBXK ¢ TemnepaTypoi KUMEeHUs HUXe
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45 °C; b(B) - apmaTypy 13 KOBKOIO YyryHa A0MNYCKAaeTca UCNOAb30BaTb, €CN Npeaenbl pabounx TemnepaTyp cpebl He
Huxe muHyc 30 °C u He Bbiwe 150 °C npu gasneHun cpedpl He bonee 1,6 MMa (160 krc/cm?). Mpu stom ana
HOMWHANbHbBIX gaBneHuit cpeabl fo 10 nNpumeHAeTcs apmaTypa, paccyMTaHHaa Ha gasneHue PN >= 16, a gna
HOMMHanbHbIX AasneHmin PN > 10 - apmaTypa, paccumtaHHas Ha gasneHne PN >= 25,

8.13. He ponyckaeTca NpMMeHsTb apMaTypy M3 KOBKOMO YyryHa Ha TpybonpoBoaax, TPaHCMOPTUPYIOLLMUX cpeabl
rpynnbl A(a), cxkuxKeHHbIX razos rpynnbl b(a); /IBX ¢ Temnepatypoi kuneHus Huske 45 °C rpynnbl B(6).

He gonyckaetca nNpuMMeHATb apMaTypy M3 CEeporo YyryHa Ha Tpybonposoaax, TPaHCNOPTMPYIOLWMX BELLECTBA
rpynn A u B, a Tak»Ke Ha NaponpoBoAax v Ha TpybonpoBoaax ropadeit Bogbl, MCNOAb3yEMbIX B KAUeCTBE CMYTHUKOB.

8.14. ApmaTypy M3 CEporo M KOBKOrO YyryHa He A0MyCKaeTcs NPMMEHATb He3aBUCMMO OT cpeabl, paboyero
[aBNeHUA M TeMnepaTypbl B CIEAYIOLMX CyYanX:

- Ha Tpy6onpoBoAax, NoABepKeHHbIX BUBpaLnm;
- Ha TpybonpoBoaax, paboTaloLmMx NpU pesKonepeMeHHOM TEMMNEePaTyPHOM PerMMe cpesabl;
- NPV BO3MOHOCTM 3HAUYMUTE/IbHOrO OXN1aXAEHMSA apMaTypbl B pe3ysibTaTe Apoccesib-addeKTa;

- Ha TpybonpoBoAax, TPAaHCNOPTMPYIOLLMX BelllecTsa rpynn A n b, cogeprKalmx Boay Uav apyrve samep3satolume
XUOKOCTU, NPU TemNepaType CTEHKM Tpybonposoaa HuKe 0 °C He3aBUCMMO OT AaBAEHUS;

- B 0OBAI3KE HACOCHbIX arperaToB NPW YCTaAHOBKE HACOCOB HA OTKPbLITbIX NOLLAAKAX;
- B 006BA3Ke pe3epByapoB U eMKOCTEN A1 XPaHEHUS B3PbIBOMOXKApPOONaCHbIX M TOKCUYHbIX BELLLECTB.

8.15. Ha TpybonpoBogaax, paboTatowmx npu temnepatype cpeabl Huxke 40 °C, cnesyeT NPUMEHATb apMaTypy U3
COOTBETCTBYIOLLMX JIETMPOBaAHHbIX CTafieil, CheuMasbHblX CNA3aBOB MM  LBETHbIX METANN0B, MMEKLWNX npu
HaMMeHblLEe BO3MOXHOM TemnepaType Kopryca seanunHy KCV He Huske 20 [xk/cm?.

8.16. 1A *KNAKOro 1 ra3o0bpa3HOro ammuaka AonycKaeTca NpUMeHeHMe cneumanbHOM apmaTypbl U3 KOBKOTO
4YyryHa B npeAenax napameTpoB U YC/I0BUN, U3NOXKEHHDbIX B 8.12.

8.17. B rmpgponpuBoae apmaTtypbl cneayeT NPUMEHATb HeroplouMe W Hesameps3alolme KUAKOCTH,
COOTBETCTBYIOLLME YCNOBUAM IKCMTyaTaLUM.

8.18. C uenblo UCKAKOYEHUA BO3SMOXKHOCTU BbliMageHUA B MHEBMOMNPMBOAAX KOHAEHCATa B 3MMHEe Bpems ras
OCYLLAOT A0 TOYKM POChI NPK OTpULLATEIbHOW pacyeTHOM TemnepaType Tpybonposoaa.

8.19. lna TpybonpoBoA0OB C HOMUHANbHLIM AasneHnem cebiwe 35 MMa (350 Krc/cm?) npumeHeHue AUTOM
apMaTypbl He AOMNyCKaeTcA.

ApmaTypy ¢ ynnoTHeHnem ¢naHueB "BbICTYN-BNaAnHA" B CAydae NPUMEHEHWUs CneuurasnbHbIX MPOKNAA0K
[0MNYyCKaeTca NPUMeHATb NPU HOMUHaNbHOM AasaeHun Ao 35 MMMa (350 krc/cm?).

8.20. Ona obecneuyeHua 6esonacHol paboTbl B CMCTEMAX aBTOMATMUYECKOro PeryiMpoBaHus npu Bbibope
peryivpytoLLen apMmaTtypbl LOKHbI ObITb COBNOAEHDI CleaytoLLme YCI0BUA:

- noTepu (nepenag) AaBNeHUA Ha Peryaupylowent apmatype npu MakcMmasibHOM pacxoge paboueit cpebl
[OJIKHbI 6bITb He MeHee 40% NoTepb 4AB/EHUA BO BCEW CUCTEME;

- NPpU TEHEHNUN KUOKOCTKU nepenas AaB/1eHUNA Ha perynmpyrou.l,eﬁ apmaTtype BO BCeEM AMaNa30HE peryinmpoBaHnAa
He AO0J1XXEH npesbiwaTb BE€/IMYNHY KaBUTAULMOHHOIO nepenaja.

8.21. Ha Kopnyce apmaTypbl Ha BUAHOM MeCTe U3roTOBUTEIb HAHOCUT MAPKUPOBKY B cegytollem obbeme:
- HQUMEHOBAHWE WU/IM TOBAPHbIN 3HAK U3FrOTOBUTENS;

- 3aBO,CI,CKOﬁ HOMEDP;
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- ro4, U3roTOBNEHMUS;

- HOMUHanbHoe (paboyee) fnasneHue PN (Py);

- HOMWHaNbHbIN gnameTp DN;

- TemnepaTypa pabouei cpeabl (NpU MapKMPOBKe paboyero fasneHus P, - 06a3aTeNIbHO);
- CTpenKa-yKasaTte/lb HanpasBaeHUsA NOToKa cpeabl (Npy 0AHOCTOPOHHEN NoAaye cpepl);
- obo3HaueHue nsgenus;

- MapKa CTasn U HOMep NAABKMK (N8 KOPMYCOB, BbIMOJIHEHHbIX U3 OT/INBOK);

- AOoNoNHUTeNbHblEe 3HAaKM MAPKUPOBKKU B COOTBETCTBUUN C TpE6OBaHVIﬂMVI 3adKa3ynkos U HaAUMOHa/IbHbIX
CTaHOapTOB.

8.22. B KOMNIEKT NocTaBKkM TpyboMnpoBoAHON apMaTypbl A0NXHA BXOAMTb 3KCNAyaTaLUMOHHAA AOKYMEHTaLmaA B
obbeme:

- nacnopT (NC);
- PyKOBOACTBO NO 3KcnayaTtauuu (P3);

- 3KCNNyaTaLMOHHAA AOKYMEHTALUMA Ha KOMMEKTyowue naenma (Npusoabl, UCNOAHUTENbHbIE MEXAHU3MbI,
No3uLMOHEPbI, KOHEYHbIE BbIK/loYaTeNn U ap.).

®opma MNC gaHa B MpunoxxeHun H (cnpaBoyHoe).

B P3 gonKHbl 6bITb NPUBEAEHDI:

- OMMCaHWEe KOHCTPYKLUMU M NPUHLMN AeACTBMA apMaTypbl;

- nopAaaoK cbopku 1 pasbopKu;

- NOBTOPEHWE U NoACHeHUe MHGOPMaLMKM, BKAOUYEHHON B MAaPKMPOBKY apMaTypbl;
- NepeyYyeHb MaTepManoB OCHOBHbIX AeTaselt apmaTypbl;

- nHGOpPMaLMA O BUAAX OMACHbIX BO3AEWACTBUIA, €CAN apMaTypa MOXKET NPeACTaBAATb ONACHOCTb ANA XKU3HM U
34,0PO0BbA NOAEN UM OKPYHKAIOLLLEN CPeabl, U 0 Mepax Mo UX NPeaynpeXAeHUIo U NpeaoTBPaLLeHMIo;

- MOKasaTenu HageHoCTM U/MAn nokasatenm 6e3onacHocTy;
- 06bem BXOLHOTO KOHTPOJIA apMaTypbl Nepes, MOHTaXKoM;

- MeToAMKa npoBeaeHnA KOHTPOJIbHbIX WCNbITaHW (I'IpOBepOK) apMmaTypbl 1 ee OCHOBHbIX y3/10B, NOPAAOK
TEXHUNYECKOTO O6CJ'IY)‘KMBaHMFI, PEMOHTa U ANarHoOCTUpPOBaHUA.

8.23. Mepea MOHTa*KOM apmMaTypy HeobxoaMMOo NoABEepPrHyTb BXOAHOMY KOHTPOJIKO U UCMbITAHUAM B 0b6beme,
npeaycMmoTpeHHom P3. MoHTaX apmaTypbl cieayeT NpoBoAUTb C y4eToM TpeboBaHnIA 6€30MacHOCTU B COOTBETCTBUM
cP3.

8.24. be3onacHOCTb apMaTypbl NPU 3KCNIyaTaunmn obecneymBaeTcs BbiNoJHEHUEM Cleayowmnx TpeboBaHWIA:

- apMaTypy M NPUBOJHbIE YCTPOMCTBA HEOOXOANMMO NPUMEHSATL B COOTBETCTBMUM C UX NMOKA3aTeNAMU Ha3HAYEHMUA
B YacTu paboumx napameTpoB, Cpea, YC/I0BMA IKCMIyaTalunu;

- apMaTypy chenyeTt akCnayatnposaTtb B COOTBETCTBMU C PyKOBOACTBOM MO 3KCNyaTaunn (BKI'I}O‘-IaFI NPOEKTHblIe
HeLWTaTHble CVITyaLI,MM) N TEXHOZTOTNYECKUMMU PErIaMeEHTaMMW;
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- 3aMopHasa apmaTypa A0/KHa BbITb MOHOCTbIO OTKPbITa MM 3aKpbiTa. Mcnoib30BaTh 3aNOPHYO apmaTypy B
KayecTse peryimpytoLLen He AoMnyCcKaeTcs;

- apmaTypy HeobXoAMMO NPUMEHSATb B COOTBETCTBUU C ee PYHKLUMOHANbHbIM Ha3HAaYeHMEM;

- NPOW3BOACTBEHHbIN KOHTPO/Ib NPOMBbILLIEHHON 6€30MacHOCTM apMaTypbl AO/IXKEH NPeLyCMaTPUBATL CUCTEMY
Mep Mo YCTPAHEHMIO BO3MOXHbIX MPeAe/ibHbIX COCTOAHUIA 1 NpeaynpesKaeHN0 KpUTUYECKMX OTKa30B apMaTypbl.

8.25. He ponyckaeTca:
- 3KCMJIyaTMPOBaTb apMaTypy Npu OTCYTCTBUN MAPKUPOBKM U SKCNNYaTaLMOHHOM AOKYMeEHTaLMu;

- NPoBOAUTbL PaboTbl MO ycTpaHeHUto aedeKTOB KOPMyCHbIX AeTanel U NOATAXKKY pe3bboBbiX COeauHEeHUHN,
HaxoAALLMXCA NoA AaBEeHNEM;

- UICM0Ab30BaTb apMaTypy B KayecTse onopbl gna Tpybonposoaa;

- NPUMEHATb ANA YNPaBAEHWA APMATYpoOW pblvarv, YAJAMHAIOLME NJAEYO PYKOATKU UAM MaXOBMKa, He
npeaycmoTpeHHble P3;

- IPUMEHATb YOTUMHUTENIN K K/TII0YaM AN1A KpeneXHblX ,u,eTaneﬁ.

9. OCHOBBbI pacyeTa TEXHOOrMYECKNX TPYHONPOBOAOB HA NPOYHOCTb U
BMbpaumto

9.1. ConpoTuBaeHMe maTepuana TpybonpoBoaa PaspyLlEHUD ONPeaenstoT No KPpUTePUSAM MaKCMMAJIbHOMO
KacaTe/IbHOro HanpaxeHus (TpeTba Teopus NPOYHOCTU) MAM NO NPeAe/bHON BeNNYMHE HAKOMJIEHHOW 3Hepruu
bopMon3meHeHUs (YeTBepTas Teopma NPOYHOCTH).

9.2. B KayecTBe OCHOBHOW Harpy3Kku, Mo KOTOPOI onpeaensoT TONLWMHY CTEHKU, NPUHUMAIOT AaBaeHue paboyeit
cpeabl (BHYTPEHHEe WAM  HapYy)KHOE), Be/IMYMHA KOTOPOro YyKasaHa B TEXHONOTMYECKOM persamMeHTe.
[ononHuTesbHble BHELIHWE Harpy3ku (ocesble ycuamsa, mMarnbatowme WaM KpyTAlMEe MOMEHTbI), AelcTBylowme
MOCTOAHHO, ANMTE/bHOE BPEMA MAM KPaTKOBPEMEHHO, PernameHTUPYIOTCA COOTBETCTBYIOWMMU MNpeae/bHbIMM
3HaYeHUAMU. DTU npeaesbHble 3HAYEeHUsA YCTaHaBAMBAKOT MCXOAA M3 HEKOTOPOro CHMXeHua obuiero 3anaca
NPoYHOCTUN TPYBbI MM AeTanu No CPaBHEHWUIO C 3aNacoM, MPUHATLIM MPU pacyeTe NO OCHOBHOM HarpysKke - AaBAeHUIo
cpeasl.

9.3. Harpy3km OT TemMnepaTypHblX HAMNPAXEHWN Y4UTbIBAOT B pacyeTe TpybonpoBosoB, B KOTOPbIX
perfnaMeHTUPOBaHbl NpeaenibHble 3HAYeHUA AOMOJIHUTENbHBIX HaNPAMKEHUA OT KOMMEHcauMu TemnepaTypHbIX
pacwuperHnin. Ana TpybonpoBoaos, paboTalolWwmx Npu BbICOKOM TeMnepaType, Bbi3blBAOLEN NOA3YyYeCTb METaNNa,
NCNOAb3YOT GOPMYbl HECYLLEN CNOCOOHOCTM, B KOTOPbIX Npeaen TeEKy4ecTn meTanna Npu O4HOOCHOM PacTAXEHUU
3aMeHEeH COOTBETCTBYHOLLMMM XapaKTEPUCTUKAMM MNON3YHECTU U SANTENBHON NPOYHOCTMU.

MpuYHUMaIOT cnegytoLme 3anachkl NPOYHOCTH:

1,5 - no npepeny TEKYYECTU U OAUTENBHOW NPOYHOCTH;

2,4 - N0 BpeMeHHOMY COMPOTUBAEHUIO AN YTAEePOANCTON U HU3KOIerMPOBaHHOM cTanew;
3,0 - No BpemMeHHOMY COMPOTUBAEHMIO A/1A aYCTEHUTHOW XPOMOHMKENeBOM CTanu.

3Ha4YeHMA YKa3aHHbIX XapaKTEPUCTUK NPOYHOCTM ciegyeT NPMHUMATL NO CTaHZapTam 1 TY aAna meTanna faHHoM
MapKu.

9.4. OCHOBHbIM KpUTepnem BU6PONPOYHOCTM TPYOONPOBOAa ABASETCA YCI0BME OTCTPOMKM COOCTBEHHbIX YacTOT
KonebaHum Tpybonposoaa fj OT ANCKPETHBIX YAaCTOT AETEPMUHUPOBAHHOIO BO36YKaeHMs fip.

YcnoBue OTCTPOMKM COBCTBEHHbLIX 4YacToT AN NepBbiXx Tpex Gopm KonebaHuii TpybonpoBoaa B Kaxpown
NJIOCKOCTW 3aMWCbIBaOT B BUAE:
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fip/fj <=0,75un fip/fj >=1,3 (j =1, 2, 3) (2)

[Ona 6onee BbICOKNX PopmM KonebaHWI NpM HAANYMKM BbICOKOYACTOTHbIX BO3byauTenein snbpaummn ycnosue
OTCTPOMKMU UMEET BUA;:

fip/fj <=0,9n fip / fj >=1,1 (J =4,5, ) (3)

B cnyyae HEBO3MOXKHOCTU BbINOJIHEHMA TpeboBaHMit (2) u (3) HeobxoaAMMO MOKasaTb, YTO YPOBHM BUbpaLUuic
3/1IEMEHTOB KOHCTPYKLMM HaxoAATCA B AOMNYCTUMbIX Npeaenax.

[nsa TMNoBbIX TPy60NPOBOAOB B KauecTBe KpUTepusa BUBPONPOYHOCTU MOTYT HbITb MCMOb30BaHbI 4OMNYCTUMbIE
aMnNAMTY bl NepemMeLLEHUI B XapaKTePHbIX ceyeHunsax Tpybonposoga (cm. MpunoxeHue B).

9.5. MNoapobHO BONPOCHI pacyeTa NPOYHOCTU, BUBpaALMM U CEMCMNYECKNX BO3AENCTBUI paccmoTpeHbl B TOCT
32388.

10. TpeboBaHMA K yCTPOMUCTBY TpybONpoBOA0B

10.1. PasmelleHme TpybonpoBoaos

10.1.1. MNpoknaaka TpybonpoBOAOB A0/XKHA OCYLLECTB/ATLCA MO MPOEKTY, pa3paboTaHHOMY B COOTBETCTBUU C
HOPMATMBHO-TEXHUYECKOMN AOKYMEHTaLMEN NO NPOMbILLIEHHON 6e30MNacHOCTH.

10.1.2. NpoknagKka TpybonpoBoaoB A0/KHA obecrneynBaTh:

- BO3MOHOCTb UCMOJIb30BaHWNA NPeayCMOTPEHHbIX MPOEKTOM Ha TEXHOI0rMYecKkue TpybonpoBoabl NO4bEMHO-
TPaHCMOPTHbIX CPEeACTB M HENOCPEACTBEHHOrO KOHTPOIS 32 TEXHUYECKMM COCTOAHMEM TPYHONPOBOAOB;

- pa3geneHne Ha TeXHos1orm4yeckue ysabl 1 6.10KM C y4eTOM Npon3BoaCcTBa MOHTAXXHbIX N PEMOHTHbIX pa60T C
npumeHeHnem cpeacts mexaHnsauunu;

- BO3MOMHOCTb BbINOJIHEHUA BCEX BMAOB PaboOT MO KOHTPOJO, Tepmuyeckon obpaboTke CBapHbIX LUBOB,
NCMbITaHWUIO, ANArHOCTUPOBAHUIO;

- MU301AUMIO U 3aWMUTY TPy6ONpPOBOAOB OT KOPPO3UK, aTMOCHEPHOTO U CTaTUYECKOrO 3/1EeKTPUYECTBa;

- NpegoTBpalleHne obpasoBaHMa NedaHbIX U Apyrnx Npobok B Tpybonposoae;

- HAMMEHbLLIYIO NPOTAXKEHHOCTb TPYHOMNpPoBOA0SB;

- UCKNIOYeHne NpoBUcaHusa U 06pa3oBaHmMA 3aCTOMHbIX 30H;

- BO3MOHOCTb CAMOKOMIMEHcauMm TemnepaTypHbIX gedopmaunii TpybonpoBoaoB U 3alLUTY OT NOBPEKAEHUN;

- BO3MOXHOCTb 6ECI'Ip€‘I'IﬂTCTBeHHOFO nepemeweHna noabeMHbIX MeXaHU3MOB, o6opyp,OBava n cpeacTts
NoXapoTyLweHunA.

10.1.3. Mpwu BbIBOPE Tpacchl Tpybonposoaa HEOOX0AMMO NPeayCMaTPUBATL BO3MOXKHOCTb CAMOKOMMNEHcaLum
TemnepaTypHbIX gepopmaumii B MecTax NOBOPOTOB Tpacchl.

Tpacca TpybonpoBoA0OB A0/1XKHA PacnonaraTbea, Kak NpPaBuo, CO CTOPOHbI, MPOTUBOMO/OXKHOM pasmeLLeHUIo
TPOTYapOoB 1 MeLexoaHbIX LOPOXKEK.

10.1.4. TpybonpoBoabl HeobXxoAMMO NPOEKTUPOBATb, KaK MPaBU/IO, C YKJOHamMK, obecneymsBaloWMMmM MUX
OMNOpPOXKHEHMNE NPU OCTAHOBKeE.

YKNOoHbI Tpy6ONpoBoA0B CieayeT NPUHUMATb HE MeHee:

0,002 - gna nerkonogBMXHbIX XXUAKNX BELLECTB;
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0,002 - oA rasoobpasHbIx BELWECTB MO X04Y Cpeabl;
0,003 - ana razoobpasHbIx BEWECTB NPOTUB X043 Cpeabl;
0,005 - A4na KNCNOT U LWeNIoYen.

[ns Tpy6onpoBoA0B C BbICOKOBA3KMMM U 3aCTbIBAOLLMMM KUAKOCTAMM BEIMYMHBI YKIOHOB NPUHMMAIOT UCXOAS
M3 KOHKPETHbIX UX CBOMCTB M 0COBEHHOCTEN, MPOTAKEHHOCTN TPYBONPOBOAOB U YCNOBUI UX NPOKNaAKM (B Nnpeaenax
0o 0,02).

B 060CHOBaHHbIX Cy4asx AOMNyCKaeTcs NPoKaaaKa TPybonpoBoA0B C MEHbLWMM YKIOHOM Uau 6e3 yKnoHa, Ho
MpY 3TOM LO/IKHbI BbITb NPEAYCMOTPEHbI MEPONPUATUSA, 0becneyrBatoLme NX ONOPOXKHEHME.

10.1.5. ins TpybonpoBoaos rpynn A, b npoknaaka Ao/xKHa ObiTb HaA3EMHOM Ha HECTOPAEMbIX KOHCTPYKLMAX,
3CTaKafax, sTarKepKax, CTOMKax, onopax.

JonycKaeTca npoksiagKka Takmx pr60|'|pOBOAOB Ha y4aCTKax npuncoegmnHeHnA K HacoCam M KomMmnpeccopam B
HENPOXO4HbIX KaHanax.

B HenpoxogHbIX KaHanax [AOMycKaeTcA MpoKAagKa TpybonpoBoaoB, TPAHCMOPTUPYIOWMUX BA3KUE,
JIerko3acTbiBalolMe U roproumne Kuakoctu rpynnel 6(8) (masyt, macna 1 1.n.), a TakKe B 060CHOBAHHbIX CAy4Yasx -
NpPoKNagKa ApeHarkHbIX Tpybonposoaos rpynn A u b B cyYae Nnepnoamnyeckoro onoposKHeHna o6opyaoBaHus.

[na Tpybonposoaos rpynnbl B fonycKkaeTcAa, NOMUMO HaA3eMHOM NPOKNAALKK, TaKXKe MPOKAafKa B KaHanax
(3aKpbITbIX MAW C 3aCbINKOM MECKOM), TOHHeNAX Uan B rpyHTe ¢ ydyetom [13]. MNpu npoknagke B rpyHTe paboyas
Temnepatypa TpybonpoBoZa He pgoskHa npesbiwaTe 150 °C. [puMMeHeHUe HU3KMUX OMOPHbIX KOHCTPYKLMIA
[OMYCKaeTCA B TEX Cy4YasnX, KOr4a 3TO He NPenATCTBYET ABUKEHWUIO TPAHCMOPTA U CPEACTB NMOXKAPOTYLLUEHUS.

10.1.6. KaHanbl gna Tpybonposogos rpynn A v b cneayeT BbINOMHATL U3 COOPHbIX HECTOPAEMbIX KOHCTPYKLUMIA,
nepekpbIBaTh XKene306eTOHHbIMM HECTOPAEMbIMMU KOHCTPYKLMAMM (Kene306eTOHHbIMU NAMTaMM), 3acbiNaTb NECKOM
M Npu HeobXoAMMOCTN NPesyCMaTPMBATL 3aLlMTy OT MPOHUKHOBEHWA B HUX FPYHTOBbIX BOA,

10.1.7. MpoknagKa TpybonpoBoA0B B NOYNPOXOAHbIX KaHafaxX AOMYyCKaeTca TO/IbKO Ha OTAE/bHbIX yY4acTKax
Tpaccbl NPOTAXKEHHOCTblo He 60see 100 m, B OCHOBHOM - Mpw nepecevyeHnn Tpybonposogamu rpynn b(s) u B
BHYTPM3aBOACKMX KENE3HOAOPOMKHbIX NYTEN 1 aBTOMODBUAbHBIX AOPOT C YCOBEPLUIEHCTBOBAHHbIM MOKPbLITUEM.

Mpw 3TOM B NMOJIYNPOXOAHbIX KaHaNax cnedyeT npeaycmaTpuBaTth Npoxos WMpPUHOW He meHee 0,6 M 1 BbICOTOM
He meHee 1,5 m [0 BbICTYNaoLWMX KOHCTPYKLUMIA. Ha KOHLLaX KaHana npeaycmaTpmBatloTcA BbIXOAbl U JIIOKU.

10.1.8. B mecTax BBoja (BbiBOAa) TPybonposoaos rpynn A, b B Liex (M3 Lexa) no KaHanam Uav TOHHeNAM cneayet
npeaycmaTpusaTb cpeacTBa MO NpeAoTBpalleHUio MonaAaHusa BpedHbIX M FopouMX BelLecTB M3 Liexa B KaHan u
obpaTHO (ycTaHOBKa Auadparm M3 Hecropaemblx MaTepuanoB WAW YCTPOMCTBO BOAO- WM ra3sOHENPOHULAEMbIX
nepemblyek B KaXA0M KOHKPETHOM C/ydae onpeaenfaercs npoeKkTom).

10.1.9. PaccrtosiHMe MeXAy OCAMU CMEXHbIX TpybonpoBodoB M OT TpybonpoBOLOB A0 CTPOUTENbHbIX
KOHCTPYKLMI (pucyHoK 10.1) Kak No ropM3oHTanu, Tak U No BEPTUKAAN cneayeT NPUHUMATDL C Y4ETOM BO3MOXKHOCTM
CHOPKU, PEMOHTA, OCMOTPA, HAHECEHUSA M30NALMM, A TaKKe BEIMUMNHBI CMeLLLeHUA TpybonpoBoaa Npu TemnepaTypHbIX
aedopmaumax. B NMpunoxkeHnn E ykasaHbl paccTosHUA MeXAY OCSIMU CMEXHbIX TPy6onpoBOA0B M OT CTEHOK KaHa/ioB
W CTEH 34aHUN.
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PucyHok 10.1. PacnonokeHue TpybonpoBosoB

e

S

Mpy HanmMumm Ha TpybonpoBodax apmaTtypbl 4/1A 06OrpeBaloLmMX CNYTHUKOB NpUHATbIE No MpunoxkeHuto E
pacctosaHmMa A n B (cm. pucyHok 10.1) cneayeT npoBepsaTb MCXOA4A M3 YCA0BUIA Heobxogumoctu obecneyeHun
paccTosHMA B CBETY HE MEHee:

- ANA HeM30aMpoBaHHbIX Tpybonposoaos npu DN <= 600 - 50 mm;

- ANs HEeN30AMpPOBaHHbIX Tpybonporoaos npu DN > 600 1 Bcex TpybonpoBoaoB ¢ TensioBon nlonaumen - 100
MM.

PaccTonaHue mexay HUKHen 0bpasytoweit Uan TeNA0U30NALMOHHOM KOHCTPYKLMEN U NOSIOM MAN AHOM KaHana
NPUHUMaAOT He meHee 100 mm.

PacctosaHue b (mexay ocamu TpybonpoBoaoB) onpeaenstoT CymmupoBaHMem TabinuHbIX pasmepos by, rae b; =
b1, by, ... bs (MpunosxkeHue E).

Mpu pacnonoxkeHmn ¢naHUeB B pasHbIX MaockocTax ("Bpasberkky") paccTtosHWe mexay Oocsmu
HEeW30/IMPOBaHHbIX TPybONpoBOAOB c/eAyeT onpeaensiTb cymmupoBaHuem b, 6onbwero gnametrpa u bs - bs
MEHbLLIEro AnameTpa.

10.1.10. Mpu npoekTMpoBaHUKN TpyboONpoBOAOB B MecTax MOBOPOTOB TPACChl C/IeAyeT YYUTbIBaTb BO3MOMKHOCTb
nepemelLeHnin, BO3HUKAOWMX OT U3MEHEHWA TemnepaTypbl CTEHOK TPy6bl, BHYTPEHHEro AaBfeHuAa U Apyrux
Harpysok.

10.1.11. Npwu coBMeCTHOM NpoKAagKe TPybonpoBoA0B M 3NeKTpoKabenen aAna onpeaeneHma paccToAHUA Mexay
HUMK cneayeT pykosoacteBoBatbca [13], [14], npaBunamm yYCTPOMCTBA 3INEKTPOYCTAHOBOK WM HOPMATMBHbIMM
OOKYMEHTaMMU.

10.1.12. He gonyckaeTtcs Npokaagka TpybonpoBoaoB BHYTPU aAMUHUCTPATUBHDIX, ObITOBbIX, XO3AMCTBEHHbIX
NOMeLLEHUI U B NOMELLLEHUSAX 3/1IeKTpopacnpeneMTeNbHbIX YCTPOCTB, 3/1eKTPOYCTaHOBOK, LLMTOB aBTOMaTM3aLuun, B
nomeL,eHuax TpaHcHOPMaTOpPOB, BEHTUASALMOHHBIX Kamep, TEMJIOBbIX MYHKTOB, Ha MyTAX 3BaKyauuW MNepcoHana
(necTHWYHbIE KNEeTKKU, KOPMAOPbI U T.M.), @ TaKXKe TPAH3UTOM Yepes NoMelLLeHMA Nt0H60oro HasHayYeHus.

MesuexoBble Tpybonposoabl rpynn A u b, npoknaabiBaemble BHE OMNACHOrO NPOM3BOACTBEHHOIO OOBEKTa,
cnepyetr pacnonaratb  OT  34aHWWA, rAe  BO3MOXHO npebbiBaHMe Atogen  (ctonosasa, KAyb, MeAnyHKT,
aAMUHUCTPATUBHbIE 34aHMA U T.4.), Ha PAcCTOAHUM He meHee 50 M B C/lydae HaA3eMHOWM NPOKAaAKN U He MeHee 25 m
- NpW NoA3eMHOM NPOKIaaKe.

10.1.13. Mpu1 NPOEKTUPOBaHNM TPYHOMNPOBOAHbIX TPACC CNEAYET YUUTbIBAaTb BO3MOXKHOCTb PEKOHCTPYKUMK, ANA
3TOro Npu OnNpeseseHnn PasmepoB KOHCTPYKLMIA HeobX04MMO NpeaycMaTPUBaTL pe3epB Kak no rabaputam, Tak U no
Harpyskam Ha 3TU KOHCTPYKLMU. B KaxK40M KOHKPETHOM C/lydae pe3epB onpeaensieTca NpoeKkToMm.

10.1.14. He gonycKaeTca pa3mellatb apmaTypy, ApPeHarkHble YCTPOMCTBA, Pa3beMHble COeAMHEHNA B MecTax
nepeceyeHmna Hag3eMHbIMU TPyOONPOBOAAMM aBTOMODOUABLHBIX U XKene3HbiX A0POr, NelwexoHblX Nepexoaos, Hag,
ABEPHbIMM MpPOeMaMu, Noj, U Hag OKHaMu M BankoHamu. B ciayvyae HeobXoAMMOCTM NMPUMEHEHMA PA3bEMHbIX

N Ha canT 29


https://tk-expert.ru/

coeguHeHuli (Hanpumep, ana TPybonpoBOAOB C BHYTPEHHUM 3aLLUTHBIM NMOKPbITUEM) AOMKHbBI NPeayCcMaTPUBaATLCA
3aWMTHbIE NOAAOHbI.

Mo Hecropaemol MNOBEPXHOCTU HECYLMX CTEeH MPOM3BOACTBEHHbIX 34aHWIM [OMyCcKaeTcs NPOKAaAbiBaTb
BHYTpMLLEXOBbIE TPYOOMPOBOAbI C YCNOBHBIM Mpoxoaom A0 200 MM UCxo4A U3 A0MYCKAaeMbIX HAarpy30K Ha 3TU CTEHbI.
Takue TpybonpoBoabl AOKHbI pacnonaraTbea Ha 0,5 M HUMKE MK Bbllle OKOHHbIX U ABEPHbIX NpoemoB. Mpu 3Tom
TpybonpoBoAbl C NEFKMMK rasaMm PacroNaratoTca Bbille, a C TAXKE/NbIMUA - HUXKE OKOHHbIX U ABEPHbIX NMPOEMOB.
MpoknagKa TpybonpoBoAOB MO CTEHAM 343HWIA CO CMJIOWHbIM OCTEKNIEHMEM, a TaKMKe Mo JerkocbpacbiBaembim
KOHCTPYKLMAM He J0onycKaeTca.

10.1.15. BHyTpuuexoBble TpybonpoBoapl, TpaHCNopTUpylowmMe BewecTsa rpynn A, b u rassl rpynnsl B (c
HOMWHaNbHbIM NpoxoZom Ao 100 mm), OOMycKaeTca MPOKNaAblBaTb MO HAPYXKHOW MOBEPXHOCTU [YXMX CTEH
BCMOMOTraTebHbIX MOMELLEHUN.

10.1.16. MNpoknagKa Tpy6onpoBOAOB HAa HU3KMX M BbICOKUX OTAEAbHO CTOAWMX OMOpax MAM 3CTakadax
BO3MOKHA Npu nobom coyeTaHum TpybonpoBoAOB HE3aBUCMMO OT CBOMCTB M MapameTpoB TPaHCMOPTUPYEMbIX
BewecTs. Mpy aTom TpybonpoBoAbl C BEL,eCTBaMM, CMELLEeHME KOTOPbIX NMPY PasrepmeTn3aLMm MOXKET NPUBECTU K
aBapwu, cnefyert pacnosaratb Ha MakCMMalbHOM B3aMMHOM YA a/eHUN.

Mpu MHOroApPyCHOW NpoKaaaKke TPybonpoBoAoB MX CAeayeT pacnosarath:
- Tpy60onpoBOAblI KUC/IOT, WEAOUYEN U APYTMX arpeCcCUBHbIX BELLLECTB - Ha CaMbIX HUMKHMX Apycax;
- TpybonpoBoabl ¢ Bewecrsamu rpynn b(a), 6(6) - Ha BepxHem sipyce 1, Mo BO3MOXKHOCTH, Y Kpas 3cTakaapbl.

10.1.17. YctaHoBKa 1-06pa3HbiXx KOMMNEHCATOPOB Haj Npoe3aamu U AOPOramm, Kak NpaBuao, He AOoMnyCcKaeTcs.
YKa3aHHaA yCTaHOBKA KOMMNEHCATOPOB A0NYCKaeTcA Npu 060CHOBAHNUM HEBO3MOMXKHOCTU MU HeL,enecoobpasHOCTU UX
pasmMeLLeHMA B APYrMX MecTax.

10.1.18. Mpu nNpoknagKe Ha 3cTakafax Tpybonposonos, Tpebytowmx peryaspHoro obcayxunsaHma (He meHee
OZLHOTO pasa B CMEHy), a TaK}Ke Ha 3aBOACKMX 3CTaKafaX AOJ/KHbl MPeaycMaTpuBaTbCA MPOXOAHblE MOCTUKU U3
Hecropaemblx MaTepMasioB LWMPUHON He meHee 0,6 M 1 C Nepuaammn BbICOTON He meHee 1 M, a yepes Kaxkablie 200 m 1
B TOpLAX 3CTakagbl npu pacctoaHum meHee 200 M - BepTMKaNbHble NECTHWULbI C LUATPOBbIM OrpaKAeHUem WUau
MapLUeBble NeCTHULbI.

10.1.19. MNpu npoKkaaake TpybonpoBoA0B Ha HU3KMX OMOPax PACCTOAHUE OT MOBEPXHOCTM 3eMAN A0 H13a TPYObI
W 00 TENIOU30A5AUNM CAeayeT NPUHMMATb B COOTBETCTBUM C TpeboBaHnamu HA. Ansa nepexona yepes TpybonpoBoabl
OO0NXKHbI ObITb 060PYA0BaHbI NELeXoAHble MOCTUKM.

[onyckaeTca npeaycmatpusaTh YKAaaKy Tpybonposoaos anameTpom Ao 300 MM BKAOUYUTENbHO B ABa Apyca U
6onee, NpM 3TOM PaccToAHME OT MOBEPXHOCTU MAOLLAAKM A0 BepXa TPYD UK TENOM30NALMU BEPXHENO APYCa A0/IKHO
6bITb, Kak NpaBuo, He 6onee 1,5 m.

10.1.20. Mpu cooTBeTCTBYOWMX OOOCHOBAHUSAX, €C/lM MO3BOJSeT Hecylw,ana cnocobHoctb TpybonpoBoaa,
[OMYCKaeTcA KpenaeHue K HUM Apyrux TpybonpoBoAOB MeHbLIEro guameTtpa. He ponyckaetca Takon cnocob
KpenaeHua K TpybonpoBoaam, COAEPKALLMM:

- cpegbl rpynn A, b;

- TexHo/ormyeckume cpeapl ¢ Temnepatypoi sbiwe 300 °C 1 Huxe muHyc 40 °C nnu gasneHnem Bbiwe 10 Mla
(100 Krc/cm?) He3aBMCUMO OT TemnepaTypbl;

- BELLECTBA C TemnepaTypoit CaMoBOCMN/IaMeHeHns B NpUKpenasemom Tpybonposoge Huxke 0,8 Temnepatypsl
CaMOBOCM/IaMEHEHWA BELLECTB B Hecylllem Tpybonposoae.

10.1.21. Mpwu npoKaagKke NaponpoBOAOB COBMECTHO C ApyrMmu TpybonpoBoaamu cieayet AONOAHUTENbHO
PYKOBOACTBOBATLCA MPaBMAAMM YCTPOMCTBA M Be3onacHoM aKcnayaTaummn TpybonpoBoaoB napa u ropsyeit Boabl.

10.1.22. TpybonpoBogbl, NpoXoAsAliMe 4Yepes CTeHbl WAM NEePeKpbITUA 34aHUM, chedyeT 3akauyaTb B
cneumnanbHble TMab3bl nan ¢yTaspbl. CBapHble U pasbemMHble coeaMHeHusa TpybonpoBoaoB BHYTPU GyTASPOB UK
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r'MNb3 He A0NYyCKakTCA.

BHYTpPEHHUI AnamMeTp rmab3bl NpUHUMaOT Ha 10 - 12 mm 6o/blue HapyKHOro guMameTtpa Tpybonposoaa (npu
OTCYTCTBUM U30NALLUN) UM HAPYHKHOTO AMaMeTpa M30aaumm (418 N30/IMPOBaHHbIX TPY6ONpPoBOAO0B).

MAb3bl JOMKHBI ObITb KECTKO 3a4e/1aHbl B CTPOUTE/IbHbIE KOHCTPYKLMK, 33a30p Mexay TpybonpoBoaom wu
rmnb3oi (c obomx KOHLOB) credyeT 3aMONHATb HEroprYMM MaTepuasioMm, LOMYCKAoWMM nepemelleHne
TpybonpoBoaa BAO/1b €r0 NPOoA0/IbHOM OCK.

IMAb3bl HE MOTYT CYXKUTb ONOPO TpybonpoBoaa.

10.1.23. Ha TpybonpoBoaax Bbibpoca B aTMOChepPy OT TEXHONOMMYECKUX anmnapaTos, COAEPKaLLMX B3PbIBO- U
MOXapoonacHble BEeLEeCcTBa, A0KHbI YCTaHAB/AIMBATLCA OrHeNperpaguTem.

10.1.24. Tpybonposoapl AN BbIBpOCa ra3oBbiX TEXHONOTUYECKUX cpen, (dbakenbHble TpybonpoBoabl) A0MKHbI
oTBeyaTb TpeboBaHMAM NPaBMK/ YCTPOICTBA M Be30NacHOM aKcnayaTauum GaKkesibHbIX CUCTEM.

10.1.25. BcacbiBatowme M HarHetaTesibHble KOAEKTOPbl KOMMNpeccopoB co cpegamu rpynn A v b cneayert
pacnonaratb, Kak MpaBu/O, BHE MALMHHbIX 3an0B. OTKAloYatowas (3anopHas) OT KOANEKTopa apmaTtypa Ha
BcacbliBatowem Tpybonposozae co cpegamu rpynn A u b B Kaxg0M MaluMHe A0XKHA OblTb YCTAHOB/IEHA Y KOAJIEKTOPa
BHE 34aHUA C LLe/Iblo OFPAHNYEHNA KOIMYECTBA BPeAHbIX U B3PbIBOMOXKAPOOMNACHbIX BELLECTB, KOTOPbIE MOTYT NOMNacTb
B NMOMELLEHNE NPU aBapPUIHbIX CUTyaumax. Ha HarHeTaTeslbHbIX NMHUAX KOMMNPECCOPOB, paboTalowmx Ha obLwui
KOJINEKTOP, NPeayCcMaTPMBatOT YCTAaHOBKY 0BpaTHbIX KNanaHOB MeXK Ay KOMMNPECCOPOM M 3aN0OpHOM apMaTypo.

10.1.26. Npoknaaka TpybonpoBoAOB B KaHanax AOMNYCKAaeTcsa TO/MbKO MPM COOTBETCTBYIOWEM 060CHOBaHUM (C
yyetom 10.1.5; 10.1.7).

10.1.27. MexKuexoBble TpybonpoBoabl rpynn A u b He AonycKkaeTca NPoKAaabiBaTb NOA U Hag 34aHUAMM.

Tpybonposoabl rpynn A, B(a), B(6) He ponyckaeTca yKAagbiBaTb B OOLWMX KaHajiax € NaponpoBOAamu,
TennonpoBogamu, Kabenamm cuaoBoro u cnaboro TOKOB.

10.1.28. MoazemHble TpybonpoBoabl, NPOKAaAbIBAaEMbIe HEMOCPEACTBEHHO B FPYHTE B MECTax rnepeceyeHun
aBTOMOOW/IbHBIX LOPOT U ¥Kefe3HbIX A0POr, A0MKHbI ObITb pasmelleHbl B 3aLLMTHbIX METAIIMYECKUX MU BETOHHbIX
Tpyb6ax, KOHLbI KOTOPbIX AO/IXKHbI OTCTOATL OT FO/IOBKM PENbCOB AN OT BPOBKM 0O60UYMHBI OPOTN HE MEHEE YEeM Ha 2
M; PaccTosiHMe OT BepxHel obpasytolLelt 3amnTHOM Tpybbl 40 NOAOLBLI WNabl Ke1e3HOLOPOKHOTO NyTU AOIKHO
ObITb He MeHee 1 M, A0 BPOBKM MOJIOTHA aBTOA0POMU - He meHee 0,5 m.

10.1.29. CBoboaHan BbiCOTa 3CTakad A TpybonpoBoAoB Hag nNpoe3gamu M NPoxodamu Ao/KHA ObiTb He
MeHee:

5,55 M - /19 XKeNe3HOA0POXKHbIX NyTei (Hag roNoBKoM penbca);
5 m - (4,5 npu cooTBeTCTBYIOLIEM 06OCHOBaHMM) AN aBTOMOBUNbHbIX AOPOT;
2,2 M - ANa newexogHbIX 40pPOr.

10.1.30. Mpn nepecevyeHUM BbICOKMMWM 3ICTAKaZAMMU KENE3HOLOPONKHbIX NyTel M aBTOMOOMUAbHbIX A0por
PacCTOsIHME MO FOPU30HTA/IU OT rPaHK BAKMKaNMLWEeNn onopbl 3CTakadbl AOJIKHO OblTb HE MEHEE:

2,45 M - 4,0 OCU KeNIe3HOAO0POMKHOIo NyTM HOPMasbHOM Konew;
1,0 m - fo 6bopAatopa aBTOMOOWIbHOM JOPOTK.

10.1.31. lMepeceyeHne 3CTakagd C BO3AYLUIHbIMU JIMHUAMMK 3NEKTponepesady BbINOJHAT B COOTBETCTBUMU C
npaBMammn YCTPOMCTBA 3/1EKTPOYCTaHOBOK.

BO3,£I,yLUHbIe NMHNN 3NneKTponepeaady Ha nepecevyeHUAX C 3CTakagaMn AOOIXKHbl MPOXOAUTb TOJIbKO HanA
TPY60ﬂpOBO,ﬂ,aMM. MuHnmanbHoe pacctoAHnE NO BEPTUKAIN OT BEPXHUX TEXHOTOTNMYECKNX pr60r|pOBO,£l,OB 3CTaKaapbl
Ao NNHUN 31eKTponepeaad (HVI)KHVIX npoBoa4oB C y4eToM UX I'IpOBl/IcaHVIﬂ) cneayetr npuHMMaTb B 3aBUCMMOCTU OT
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HanpseHua (MpunoxeHune XK).

PaccTosHMe No BEPTUKANN OT BEPXHUX TEXHOOTMUYECKUX TPYHONPOBOAOB 4,0 HUMKHEN YacTU BaroHETOK (C y4eTom
NPOBMCaHWNA TPOCA) NOABECHOM A0POrN A0MKHO BbITb HE MeHee 3 M.

Mpu onpeaeneHUM BEPTUKANbHOTO W TOPM3OHTANIbHOFO PaCCTOAHUN MeXAay BO3AYLWHbIMU JANHUAMM
3/1eKTponepeaay M TeEXHONOrMYeckumn TpybonpoBoaamm BCAKOrO poAa 3alMTHbIE OrpaXKaeHus, ycTaHaBnBaemble
HajZ, HUMU B BUAE PELIETOK, rajiepen, NiowanoK, paccCMaTpmBaloT Kak Yyactu Tpybonposoaa.

10.1.32. Mpu noasemHoi Npoknaake TPybonpoBOAOB B Cy4ae OAHOBPEMEHHOMO PACMO/ONKEHUA B OAHOWM
TpaHwee AByx 1 6onee TpybonpoBoAOB UX CedyeT pacnonaraTe B 04uH pAg, (B 04HOWM ropn30oHTaNbHOM NAOCKOCTH).
PaccTosiHMe mexXay HAMW B CBETY HAANEKMUT MPUHUMATL NPU CIeAYH0LMX HOMUHANbHbIX AMameTpax TpybonpoBoaos:

- 80 300 mm BKA. - He meHee 0,4 m;
- 6onee 300 mm - He meHee 0,5 m.

10.1.33. MNoga3semHblie TpybonpoBoAbl A0MKHbI ObiTb 3alLMLLEHbl OT MOYBEHHOM KOPPO3UKU cheumanbHOM
YCUNEHHOM NPOTMBOKOPPO3MOHHOM 3aLLMUTON (M30asaumnen).

10.1.34. TnybuHa 3an0xKeHns Noa3eMHbIX TPybonpoBoA0B A0/1KHA bbITb He MeHee 0,6 M OT NOBEPXHOCTU 3eM/IN
[0 BepxHen Yactn Tpybbl MAM TENNOM30NALUM B TEX MECTaX, FAe He NpefyCMOTPEHO ABUXKEHWE TPaHCNOPTa, a Ha
OCTa/IbHbIX Y4aCTKaX ryOMHY 3aN10XKEeHUS MPUHUMAIOT UCXOAA M3 YCI0BUI COXPAaHEHUS NMPOYHOCTU Tpybonposoaa ¢
y4eTOM BCeX AeNCTBYOLWMX Harpy3oK.

TpybonpoBoAbl, TPAHCMOPTUPYHOLLME 3aCTbIBAIOLLME, YBIAXKHEHHbIE M KOHAEHCUPYIOLLMECS BELLECTBA, AOJXKHbI
pacnonaratbes Ha 0,1 M HUKe r1yBuMHbI NPOMEpP3aHUsA TPYHTA, C YKAOHOM K KOHAEHCAaTOCO0pHUKAM, APYTMM EMKOCTAM
WAW annapaTam.

10.1.35. Mo BO3MOXKHOCTM cneayeT msberaTb nepeceyeHms U cOAMKEHMA A0 paccTosHWs mMeHee 11 m
TpybonpoBOAOB C PENbCOBbIMM NYTAMMU 3SNEKTPUOUULMPOBAHHBIX KeNe3HbIX AOPOr U APYrMMU WUCTOYHWUKAMMU
6nyxaatoWwmx TokoB. B 060CHOBAHHbIX CAy4anaxX A0MYCKAaeTCA YMeHbLUEHME YKa3aHHOMo PacCToAHMA MPWU YCIOBUM
NPUMeEHeHMA COOTBETCTBYHOLLLENM 3aLLMTbI OT B/1yKAAIOLLMX TOKOB, C 0O0CHOBaHMEM B MPOEKTE.

B mectax nepecevyeHua noasemMHbIX TpY60ﬂpOBO,D,OB C nytamum 3/16KTpMd)MLI,MpOBaHHbIX KenesHblX gopor
NMPUMEHAIOT ANUINEKTPUHECKNE NPOKNAALKHN.

10.1.36. Hapg acTakagamu BHYTPULLEXOBbIX TPyOOMPOBOAOB B MeCTax OTCYTCTBUSA (NaHUEBbIX W APYrux
coefMHEHUI pa3peLlaeTca YCTaHOBKA BO3AYWHbIX XO104MNbHUKOB.

10.2. YcTpoiicTBa g5 ApeHaxka n npoayBKku TpybonpoBoaos

10.2.1. Bce Tpy6onpoBoabl, HE3aBUCMMO OT TPAHCMOPTUPYEMOTO NPOAYKTA, AO/IKHbI UMETb APEHANXKM A5 CIMBA
BOAbI NOC/IE TMAPABANYECKOrO UCTbITAaHUS U BO3AYLIHUKM B BEPXHUX TOYKaxX TPybONpoBoAOB A1A yAaneHWs rasa.

Heob6x04MMOCTb cneumanbHbIX YCTPOMCTB 4R APEHaXka U NPoAyBKM ONpeaenseTca NpoekToM B 3aBUCUMOCTH
OT Ha3HaYeHus u ycnosuii paboTsl Tpybonposoaa.

10.2.2. Onopo)kHeHue TpybonpoBOAOB B OCHOBHOM [JO/BKHO MPOM3BOAUTBCA B TEXHONOTMYECKoe
obopyaoBaHMe, MMelowee YCTPOMCTBA ANA NEPUOLAUYECKOTO WAM HENPepbIBHOFO OTBOAA XMAKOCTWU. [pwm
HEBO3MOHOCTN 0becneyeHns NoHOTo ONOPOXKHEHUA (MPU HaNMUYUK "MeLWKoB", 0BPaTHbIX YKNOHOB U T.4.) B HUMKHUX
TOYKax TPybomnpoBOAOB cClneAyeT NPeAycMaTPMBATb CheuuasnbHble APeHaXKHble YCTPOMCTBA HENpPepbIBHOMO WM
nepuoamMYeckoro AencTemns.

10.2.3. TpybonpoBoapl, B KOTOPbIX BO3MOKHA KOHAEHCALUMA NPOAYKTa, A0/KHbI UMETb APEHaXKHbIe YCTPOMCTBA
ONA HENPEPbIBHOIO YAA/IEHUA XKUOKOCTU.

B KauecTBe ApeHAXKHbIX YCTPOUCTB HEMPEPbIBHOIO AEMUCTBUSA, B 3aBUCUMOCTM OT CBOMCTB M NAaPaMeTPOB Cpeabl,
MOKHO NPUMEHATb KOHAEHCAaTOOTBOAYMKM, TMAPABANYECKME 3aTBOPbI, CENapaTopbl U Apyrue yCTponCcTBa C 0TBOA,0M
KUOKOCTU B 3aKPbITble CUCTEMbI U COOPHUKMK.
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10.2.4. HenpepblBHbIN OTBOA APEHUPYEMOM KUAKOCTU U3 TpybONpoBOAa NpesycMaTpPUBAIOT U3 CMeLManbHOro
WITyLepa-KapMmaHa, BBapnmBaemoro B ApeHnpyembiin Tpybonposoga,

[NnameTp WITyLepa-KapmaHa, B 3aBUCMMOCTM OT AMameTpa ApeHnpyemoro Tpybonposoaa, cneayert npuHUMaTh
no tabauue 10.1.

Tabnunua 10.1
HomMHanbHble AnaMeTpbl LWTYLEePOB-KapMaHoB

B munnnmetpax

HoMMHanbHbIN gnameTp 071100 | OT150 | OT200 | OT300 | OT400 | OT500 | OT700 | OT900
Tpybonposoga, DN £0125 | po175 | po 250 | po 350 | po 450 | po 600 | po 800 | mo 1200

HoMWHanbHbIN guameTp

50 80 100 150 200 250 300 350
WwTyuepa-kapmaHa, DN

Ha TpybonpoBogax HOMUHaAbHBIM AMameTpom meHee 100 MM LITYLepa-KapmaHbl He MPeayCcMaTpPMBaLoT.
OvameTp oTBoAALLEN TPYObI, NPUCOEAMHAEMOMN K WTYLEPY-KapMaHy, ONpeaenatoT rmapas/iMyeckum pacieTom.

10.2.5. B KauecTBe ApeHaXKHbIX YCTPOMCTB NepMOAMYECKOro 4eNCcTBUA ceayeT NpeaycmMaTpMBaTh CreLlmanbHble
CIMBHbIE LWITYLEpa C 3anopHON apmaTypoi A/1A NMPUCOeAMHEHMA CTaLMOHAPHbIX MW CbeMHbIX TPybonpoBoaos,
rMBKNX LWNAHIOB A/19 0TBOAA NMPOAYKTOB B APEHaXHble EMKOCTU UK B TEXHOI0rMYeckoe obopyaosaHue. Ha 3anopHyto
apmaTtypy YCTaHaB/AMBAlOT 3araywky. [lpeHaskHble yCTpOMCTBA A1 aBapUMHOrO OMNOPOMKHEHMA MPOEKTUPYIOT
CTaLMOHaPHbIMM.

[ns npoaykToB 1 1 2-ro K1accoB 0NacHOCTU U AR CHUMKEHHbIX Fa30B YCTPOMCTBA AJ/19 ONOPOXKHEHMA C MOMOLLbIO
TMOKUX LLJTAHTOB He J0MNyCKatoTCA.

[vameTp apeHaxHoro Tpybonposoaa NMPMHMMAOT B COOTBETCTBUM C TMAPABAMYECKMM PacyeTom MCXoaa w3
YCNOBWIA PErNaMeHTUPOBAHHOMO BPEMEHW APEHaXKa, HO He MeHee 25 MM.

10.2.6. Ona nporpesa 1 NpoAyBKM TPY6ONPOBOAOB, B KOTOPbIX BO3MOXKHa KOHAEHCAUMs NpoAyKTa, Ha BBOAE B
MPOM3BOACTBEHHbIE LieXa, TEXHO/IOTMYECKME Y3/1bl M YCTAHOBKM Nepes, 3anopHO apMaTypoi, a TaKKe Ha BCeX y4acTKax
Tpy60onNpoBOA0B, OTK/HOYaEMbIX 3aMOPHbIMM OpraHaMu, A0/KeH 6bITb NPeayCMOTPEH B KOHLLEBbIX TOYKaX APEHaMHbIN
WTYLEP C 3aM0OPHbIM KJanaHOM (1 3arayLWKoM - 418 TOKCUYHbIX MPOAYKTOB).

[dnameTpbl ApeHaXKHbIX WTYLEPOB M 3aNopHOMN apmaTypbl ANA yAaNeHUsa KoHAeHcaTa M3 NaponpoBsoaa npu ero
npoayBKe, a TaKXe M3 TpybonpoBoAOB APYroro HasHayeHWs B cC/yyae HeobXoAMMOCTM WX MNPOAYBKU Mapom
NPUHUMAIOT B 3aBUCUMOCTU OT AnameTpa Tpybonposoga no tabanue 10.2.

Tabnunua 10.2

HomuHanbHble AMaMeTPbl APEHAXKHbIX LWTYLLEPOB M 3aNOPHO apMaTypbl

B munanmetpax

HomuHanbHbIN guameTp Jo OT180 | OT150 | OT200 | OT300 | OT450 | OT700 | OT900
Tpybonposoaa, DN 70 | po125 | po 170 | po 250 | p0 400 | fo 600 | po 800 | go 1200

HomMHanbHbIN guameTp

25 32 40 50 80 100 125 150
wTyuepa n apmatypol, DN

10.2.7. inA onoporKHeHMs TpybonpoBoA0B OT BOAbI NOC/AE M’MAPAaBANYECKOrO UCMbITAHUA UCNO/b3YIOT B NEPBYHO
ouyepeapb YCTPOMCTBA ANS TEXHOOTMYECKOro ApeHaka TpybonpoBoaos. Mpun oTCYTCTBMM TEXHOIOIMYECKOro ApeHaKa
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npeaycmMaTp1BatoT LWTYLLEPa, BBapuBaeMble HENocpeaCcTBEHHO B ApeHMpyemblii Tpybonposoa,

OnameTpbl ApeHaXKHbIX WTYLLEPOB cneayeT NPpMHUMaTb HE MeHee YKasaHHbIX B Tabaunue 10.3.
Tabnunua 10.3
HomuHanbHble AnameTpbl APEeHaXKHbIX WTYLEepoB

B mnnnnmetpax

HomMHanbHbIN gnameTp Or25p00 [ OT10080 | OT175 00 | OT350 g0 | OT 500 oo | OT 800 oo
Tpybonposoaa, DN 80 150 300 450 700 1200
HoMMHanbHbIN gnameTp 15 20 25 32 40 50
wryuepa, DN
10.2.8. [Ons TpybonpoBoAOB, MNpeAHasHaYeHHbIX AAA  TPAHCNOPTUPOBAHUA  CHKUMKEHHbIX  asoB.,

MO*KapPOB3PbIBOOMACHbIX MPOAYKTOB M BellecTB 1 M 2-ro K/AaccoB OMACHOCTU, AO0/KHbl ObiTb MPesycCMOTPeHbl B
Haya/IbHbIX M KOHEYHbIX TOYKaX LWTyLLepa C apMaTypoOM 1 3aryLWKON 418 NPOAYBKU UX MHEPTHbLIM ra3om Uan BOAAHbLIM
Mapom 1/Man NPOMbIBKM BOAOM NMBO CreumnanbHbIMU PacTBOPaMMu.

Moasoa (oTBOA) MHEPTHOro rasa, mapa, BoAbl WM NMPOMbIBOYHOM XMAKOCTM K TpybonpoBodam AONXKEH
NPOU3BOANTLCA C NOMOLLBI CbeMHbIX Y4acTKOB TpybonpoBoAOB MAU TMOKUX WAaHroB. Mo OKOHYaHMM NPOAYBKM
(MpOMBIBKK) CbeMHble Yy4acTKU WA LAAHTU A0/KHbI BbITb CHATbI, @ HA 3aNOPHYI0 apMaTypy YCTaHOB/IEHbI 3ar/1yLWKHU.

10.2.9. MpumeHeHne TMBKNX LWAAHTOB ANA YAA/IEHUA CHUMKEHHbIX ra30B U3 CTalMOHaApPHOro 06opyaoBaHMA He
honyckaertca.

[nAa 3anofiHeHUs U OMNOPOXHEHMA HecTauMoHapHOro 06opyaoBaHUA (CIUB M HANUB KenesHOAOPOXHbIX
LMCTEPH, KOHTEHepoB, 6o4ek 1 6anNOHOB) AOMNYCKAETCA MPUMEHEHUE TMOKMX LWNAHTOB.

10.2.10. TpybonpoBoAabl C TEXHONOIMYECKMMK cpedamn 1, 2 1 3-ro KNaccoB onacHOCTM cneayeT nNpoayBaTb B
cneumanbHble cbpocHble TPybONpoBOAbI C NOCAEAYOWUM UCNOIb30BaHNMEM UAN 06e3BpeXMBAHNEM MPOLYBOYHbIX
rasos W napos. MpoayBKy OCTaNbHbIX TPYOOMNPOBOAOB AOMYCKAETCA OCYLLECTBAATb Yepe3 NpoAyBOYHbIE CBEYM B
atmocdepy.

10.2.11. Cxemy npoayBKM TpybonpoBoga M pPaACMOSIOKEHME MPOAYBOYHbIX CBeYen onpeaenarT npu
NPOEKTUPOBAHUN B KaXKAOM KOHKpPETHOM cayyae c cobaogeHnem TpeboBaHUIA HOPMATUBHO-TEXHUYECKOM
OOKYMEHTauuM.

10.2.12. MpoayBOYHble CBEYM A0JIKHbI UMETb YCTPOICTBA A15 0TOOopa Npob c apmaTypom, a NPoAyBOYHbIE CBEYU
OJ19 TOPHOYMX N B3PbIBOOMACHbIX NPOAYKTOB - TaKXKe U OrTHenperpaguTenu.

10.2.13. NMpoayBoYHble cBeYn 1 TpybonpoBoAbl BbIOpOCa OT NpeAoXPaHUTENbHbIX KNAanaHOB B HUMHUX TOUYKaX
OO/MKHbI MMeTb [ApeHaXHble OTBEPCTUA W LWTyuepa C apmatypon nvbo ppyrve ycTpoMCTBa, WCKAKOYarowme
BO3MOHOCTb CKOMNNEHUA }XNAKOCTU B pe3ynbTaTe KOHAeHcaumu.

10.2.14. Bce BMAblI KOHAEHCAaTOOTBOAALLNX YCTPOWCTB U BCE APEHaXKHble TPyOONpoBoAbl, pasmellLaemMble BHE
NOMELLEHMIN, AO/IXKHbI ObITb HAAEKHO 3aLMLLEHbI OT 3aMepP3aHUs TEMJION30AALNEN U 06OrpPeBOM.

10.3. PazmeLleHne apmaTtypbl

10.3.1. Ha BBogax (1 BbIBOAAx) TPybOMPOBOAOB B LEexa, B TEXHONOTMYECKUE Yy3/bl U B YCTAHOBKWU O0J/IKHA
yCTaHaB/IMBaTbLCA 3aMOpHasa apmaTypa.

10.3.2. HeobXx0AMMOCTb MPUMEHEHUA apPMaTyPbl C AUCTAHLMOHHBIM UAW PYYHbIM YNpaBaeHWem onpeaenseTca
YCN0BMAMM TEXHOIOTMYECKOTO NpoLiecca U obecneyeHnem 6esonacHocTn paboTbl.
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10.3.3. Ha BBogax TpybonpoBoA0B A/ FTOPHOYMX ra3oB (B TOM YNC/E CHMUIKEHHbIX), N1ETKOBOCNIAMEHALMXCA U
roptoumx xugrkocrten (JIB¥ u MK cootBeTcTBEHHO) HOMMUHANbHbLIX AnameTpoB DN >= 400 gosxKHa ycTaHaBAMBATbCA
3anopHas apmMmaTypa C ANCTaHLMOHHbIM yNpaBAeHNeM 1 PyYHbiM Ay6AMpOoBaHUEM.

10.3.4. 3anopHas apmaTtypa C AOMCTAHUMOHHbIM YMNpaBAeHUMEeM [AO/KHA pacrnofaraTtbCa BHE 34aHMA Ha
PacCTosHMM He meHee 3 M U He bosiee 50 M OT CTeHbl 34aHUA UAM BAVKalLero annapaTa, PacnoNOKeHHOro BHe
34aHuA.

[ncTaHUMOHHOE ynpasaeHMe 3aNopHO apMaTypoi cneayeT pacnonaraTb B MyHKTax ynpas/ieHns, onepaTtopHbIX
W Apyrux 6e3onacHbIX MecTax C NOCTOAHHbIM NPUCYTCTBMEM MepcoHana.

YnpaBneHue 3anopHOW apmaTypoil C AWCTAaHUMOHHbLIM yNpasBieHUeMm, npegHasHauyeHHOM ANA aBapuMHOro
cbpoca rasa, cnefyeT OCyLLEeCTBATb U3 ONepPaTOPHON.

10.3.5. Ha BHyTpuLEXOBbIX 06BA30YHbIX TPybOMNpoOBOAaX YCTAHOBKA M PACMO/IONEHME 3anopHON apmaTypbl
[OJ/IKHbI 0becrneymBaTb BOSMOXHOCTb HAAEKHOIO OTKIHOUEHUS KaXKAO0ro arperata Man TEXHO/IOrMYECKOoro annapaTa,
a TaKKe Bcero Tpybonposoaa.

10.3.6. 1nA yMeHbLUEHUS YyCUAUIA NPU OTKPbITUX 3aNOPHON apmaTypbl C PyYHbIM NPUBOLOM HOMMUHA/bHbIX
anameTtpos DN > 500 n HomuHanbHbiXx gnameTtpoB DN > 350 Ha HomuHanbHble gasneHua PN > 16 cnegyet

npeaycmaTpmsatb 06BOAHbIE MHUK (Halinachkl) A1A BblpaBHMBAHMA AaB/IeHUIA BO BXOAHOM U BbIXOAHOM NaTpybKax
3anopHon apmaTypsbl (Tabnmua 10.4).

Tabnunua 10.4
HomuHanbHbIN gnameTp 06BOAHbBIX IMHUIN

B mnnnnmetpax

HomuHanbHbIn anameTtp DN

. OT1 350 po 600 OT1 700 go 800 1000 1200 1400
3arnopHoI apmaTypbl

HomwuHanbHbIM gnametp DN

. 50 80 100 125 150
balinaca

10.3.7. Perynupytowme KnanaHbl, obecneymatowme napameTpbl HEMPEpPbIBHOTO TEXHOIOTMYECKOro NpoLecca,
cnepyet cHabxkaTb 6aMnacHoOM IMHMEN C COOTBETCTBYHOLLEN 3aNOPHON apMaTypoii.

10.3.8. Mpwu pacnonoxeHun apmaTtypbl Ha Tpybonposoae cnefyeT PyKOBOACTBOBATbCA YKasaHuAmM TY K
9KCNNYaTaUMOHHON JOKYMEHTALMN.

10.3.9. B mecTax ycTaHOBKM apMaTypbl Maccol 6osiee 50 Kr A0XHbI ObITb NPeAyCMOTPEHbI NEPEHOCHbIE UAN
CTaLUMOHApHbIe CpeacTBa MeXaHM3aUUM AN MOHTa)Ka N AEeMOHTaXa.

10.3.10. Ha HarHeTaTeNbHbIX IMHMAX KOMMPECCOPOB U LieHTPObEeKHbIX HAaCOCOB NPeayCMaTPUBAIOT YCTaHOBKY
obpaTtHoi apmatypbl.

ObpaTHylo apmaTypy YCTaHaB/MBAlOT MeXAy HarHeTaTesiem W 3anopHol apmaTypoil. Ha ueHTpoberKHbix
Hacocax, paboTalowWmx B CUCTEME NMPAKTUYECKM 6e3 M3ObITOYHOro AaB/eHMA, AOMNYyCKaeTca 0bpaTHYO apmaTtypy He
CTaBWUTDb.

10.3.11. Ha TpybonpoBoaax, nogarmowmx selwiectsa rpynn A u b B emkocTu (cocyapl), paboTatowme nog,
M36bITOYHbIM faBneHWEeM, [AOJIKHbl YCTaHAB/AMBATbCA 0OpaTHble KjaanaHbl, €C/M HeT A[PYyroro YCTPOMCTBa,
npeaoTBPALLAOLLLErO NepemMeLLeHNe TPAHCNOPTUPYEMbIX BELLECTB 06PATHbIM XOLOM.

MocnenoBaTe/IbHOCTb YCTaHOBKM 06paTHOro KaanaHa M 3anopHOM apMaTypbl U KOJIMYECTBO apMaTypbl LO/KHbI
obecneymBatb BO3MOKHOCTb BHEOYEpPeAHbIX PEBM3UI 06paTHbIX KaanaHOB 6e3 OCTaHOBKM TEXHOJ/IOMMYECKOro
npouecca, ec/M CPOK PEBU3MM 06PATHOTO KNanaHa MeHbLUe CPOKa peBu3nn Tpybonpososa.
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10.3.12. na HaferKHOro OTK/KYEHMA OT KOJIJIEKTOpa arperatoB (TeXHOOMMYEeCKMX annapatos) C paboymm
nasneHunem P, >= 4,0 MMa (40 Krc/cm?) Ha Tpybonposoaax, TpaHcnopTupylowwmx Bewwectsa rpynn A, 6(a), B6(6), cneayet
yCTaHaB/AMBaTb ABE eAMHWULbl 3aMOpPHOM apMaTypbl C APEHaXKHbIM YCTPOMCTBOM MEXKAY HUMM HOMMHANbHbLIM
AnameTtpom DN 25. Ha apeHarkHOM apmaType yCTaHaB/IMBALOT 3aryLWKN.

[peHaxkHaa apmaTtypa TpybonpoBoAoB rpynnbl A U KUAKUX CEPOBOLOPOACOAEPNKALLUMX Cpes, AO0JKHa
COEAMHATLCA C 3aKPbITON CUCTEMOIA.

Ha TpybonpoBogax, TPaHCMOPTUPYHIOLLMX BELLLECTBA YKa3aHHbIX rpynn (cm. Tabamuy 5.1) ¢ paboumm pasneHnem
Po < 4 MMa (40 krc/cm?), a Takke rpynn B(B) HE3aBUCMMO OT AaBAEHUA, YCTAHABAMBAIOT OAHY eAVHULY 3anopHOIA
apMaTypbl M APeHaXKHY0 apMaTypy C 3aryLKoM.

10.3.13. TpybonpoBogHas apmaTypa A0/IKHa Pa3MeLLLaTbCa B MecTax, AOCTYNHbIX A4 yA00bHOoro n 6esonacHoro
ee 06CnyKMBaAHMA M PpeMOHTa. PyyHO NpuBOA apMaTypbl A0/IXKEH PAcno/iaratbCs Ha BbicoTe He bosiee 1,6 M OT ypOBHSA
nona NomMeLLeHna UAK NAoWAAKKN, C KOTOPOK BeaeTca ynpassaeHue. Mpu UCNoib30BaHUM apMaTypbl HE pPeXKe 04HOro
pa3a B CMeHy NpUBOA CneayeT pacnosiaratb Ha BbicoTe He 6osee 1,6 m.

10.3.14. Ha sBoge TpybonpoBoaa B NPOU3BOACTBEHHbIE LLEXM, B TEXHONOIMYECKME Y3/1bl U B YCTAaHOBKM, €Cu
MaKCMMasbHO BO3MOXKHOe pabouee AaBieHWe TEXHONOTMYECKOWN cpeapbl B TpybonpoBoae MpeBbillaeT pacyeTHoe
[aBneHne TexHO/0rnMyeckoro o6opyaoBaHUA, B KOTOpPOe ee HanpasaAalwT, HeobxoauMmo npeaycmaTpuBaTb
peayumpytolee yCTPOMCTBO (aBToMaTMyeckoe A5 HenpepbiBHbIX MPOLECCOB UM PyYHOE AaA Nepuoguyeckux) c
MaHOMETPOM M NpeoXpPaHUTENbHON apMaTypoli Ha CTOPOHE HNU3KOTo AABAEHMA.

10.4. Onopbl 1 noaBecku Tpybonposoaos

10.4.1. TpybonpoBoAabl cnelyeT MOHTUPOBATb Ha ONopax UK NoaBeckax. PacnosioxKeHne onop (HeNOABUMKHbIX,
CKO/b3ALLMX, KAaTKOBbIX, MPYKUHHBIX U T.MN.), NOABECOK U PACCTOAHNE MEXAY HUMM ONpPeaensatoTca NPOEKTOM.

MpyY OTCYTCTBMM HEOBXOAMMbIX MO HArpy3Kam 1 ApPyrMm napameTpam CTaHAAPTHbIX OMOpP M NOABECOK A0/IKHA
6bITb pa3paboTaHa UX KOHCTPYKLUA.

Onopbl M NOABECKM crieayeT pacnonaratb MakCMMasbHO BM3KO K COCPeAOTOYEHHbIM Harpyskam, apmaType,
dnaHuam, GacoHHbIM AeTansm 1 T.0.

10.4.2. Onopbl M NOABECKU PacCUMTLIBAIOT Ha HarPy3KM oT macchl TpybonposBoaa ¢ TpaHCNnopTUPYyeMon cpeaoi
(nnn Bopo Npu rmapouncnbiTaHnK), nsonaumein, GyTepoBKON, NbAOM (€CIM BO3SMOXKHO 0bneaeHeHue), a TaK»Ke Ha
HarpysKku, BO3HUKaoLLIMe NPU TEPMUYECKOM pacllimMpeHmm Tpybonposoaa.

10.4.3. Onopbl M NOABECKM pacnoaaratoT Ha paccTtoasHMn He meHee 100 Mm OT CBapHbIX LUBOB.

10.4.4. [Ona TpybonpoBOAOB, TPAHCMOPTMPYIOWMX BeLWecTBa C OTPMLATE/NIbHOW TemnepaTypoi, npwu
HeoHX0AMMOCTU UCK/IIOUEHNA NOTEPb X0J1043 CIeAYeT NPUMEHATb ONOPbI C TENOM30MPYIOLLMMU NMPOKA3LKaAMMU.

10.4.5. MNpu BbIbOpE MaTePUaNoB A7 OMNOPHbIX KOHCTPYKUUIA, NOABECOK, Pa3MeLLLaeMbiX BHE MOMELLEHUIN U B
HeoTan/IMBaeMbIX MOMELLEHMAX, 33 pacyeTHy Temnepatypy NPUHUMAIOT CpeaHIo Temnepatypy Haubonee
X0N04HOM NATUAHEBKU ¢ obecneyeHHocTbio 0,92 no [8].

MaTtepunan 3/1eMeHTOB OMop M MOABECOK, NMpMBApMBAeMblX K TpybonpoBoay, AOKEH COOTBETCTBOBATb
MaTepuany Tpybonposoaa.

10.4.6. Ona obecneyeHns NPOEKTHOrO YyK/AOHa TpybonpoBoAa paspellaeTca YCTaHOBKA METa//IMYyecKux
NoAKN3AA0K, NPUBAPMBAEMbIX K CTPOUTEIbHBIM KOHCTPYKLUMAM, NOA NOAYLIKK onop.

10.4.7. Ons TpybonpoBOoAOB, NOABEPIKEHHbIX BUMOpaLMM, PEKOMEHAYETCA NPUMEHATb ONOPblI C XOMYTOM WU
Nnpu COOTBETCTBYHOLLEM 0BOCHOBaHWW cneuunanbHble gemnoupylowne onopHbie KOHCTPYKUMK (BA3KOyNpyrue wuam
cyxoro TpeHua). Noasecku Ana Takux TpybonpoBoaoB A0NYCKaeTca NpeaycmaTpmMBaTh B KauecTBe A0NONHUTENIbHOMO
cnocoba KpenneHums.

10.4.8. Npwu BbIGOpE onop cneayeT oTAaBaTb NpeanoyYTeHMe "oTKPbITON" KOHCTPYKL MK onopbl g8 obecneyeHuns
BO3MOXHOCTM A40CTyNa Npu NpoBeaeHUN TONLLMHOMETPUN.
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10.4.9. Onopbl nog, Tpy60MnpoBoAbl A0/KHbI YCTaHAaBAMBATLCA C COBI0AEHNEM CieayoLmX TpeboBaHNit:
a) OHM A0J/IKHbI MIOTHO NPUJIEraTb K CTPOUTE/IbHbIM KOHCTPYKLMAM;

6) yknoH TpybonpoBoaa npoBepsloT Npubopamu UAM creumanbHbiIMU NpucnocobieHnaMn (HUBeAnpom,
rMAPOCTaTUYECKMM YPOBHEM U Ap.);

B) MOABUXKHbIE OMOPbI U UX AETaNU (BEPXHME YacTU OMOpP, POJIUKM, LIAPUKK) AONKHbI YCTAaHABIMBATLCSA C Y4ETOM
TENI0BOro YA/ IMHEHMA Kax40ro y4acTKka Tpybonposoaa, 415 Yero onopbl U UX AeTanu HeobxoAnMMOo CMeLaTb No ocu
OMNOPHOWN NOBEPXHOCTU B CTOPOHY, NPOTUBOMOJIOXKHYIO YAJNHEHMIO;

I') TATM NO4BECOK TDY60ﬂpOBO,CI,OB, HE MCNbITbIBAOWNX TEMNOBbIX y,D,ﬂMHEHMVI, AOJ1XKHbI 6bITb YCTaHOB/IEHDI
OTBECHO; TAr'M noaBecoOK TDY6OI'IpOBO,£I,OB, MCNbiTbIBAOWKMX TeENOBbIE YONMUHEHUA, OO0J/1IXKHbl YCTaHAB/IMBATbCA C
HAK/1IOHOM B CTOPOHY, NPOTUBONOJ/IOXKHYIO YOAJ/IUHEHUIO,

4) NPYXMHbI OMOP U NOABECOK A0JIXHbl O6bITb 3aTAHYTbI B COOTBETCTBUM C YKA3aHWAMMK B MPOEKTE; HA BPeEMSA
MOHTaXa U rMAPaBANYECKOro UCMbITaHUA TPYOONPOBOLOB NPYXKUHbBI Pa3rpy»KatoT PacnopHbIMU NPUCNOCcobaeHUAMY;

e) Oonopbl, YCTaHaB/InBaemMble Ha AHe NOTKOB U KaHa/10B, HE A0J/1XKHbl NPENATCTBOBATb CBOGO,CI,HON\y CTOKY BOAbl
no AHYy NO0TKa U1 KaHana.

10.4.10. Mpu HeobXx0OMMOCTU YMEHbILUEHUA YCUAWUWA OT TPEHMA cnedyeT yCTaHaBAMBaTb CreuMalbHble
KOHCTPYKLMM OMOp, B TOM YMCANE LLAPUKOBbIE U KAaTKOBbIE.

KaTKoBble U LLapUKOBbIe ONOPbl HE A0MNYCKaeTCcA NPUMEHATL NPU NPOKAaaKe TPYOONpPoBOAOB B KaHaax.

10.4.11. MoaBuKHble WU HenoABWMMXKHble OMnopbl TPybONpPOBOAOB C CEPOBOAOPOACOAEPHKAWMMMU CpesaMMm
OOJ/KHBI MPUMEHATLCA, KaK MpPaBuio, XoMyToBble. MNpumeHeHre NpuBapHbIX K Tpybonposogy AeTanen onop 6e3
nocneayoLen TepmoobpaboTkM MecT NpMBapKK K TPybomnpoBoAay He AOMNyCcKaeTcA.

10.5. JononHutenbHble TpeboBaHMA K YCTpOMCTBY TpybOMpPOBOAOB MPW KOMMJIEKTHO-6/104HOM MeToge
MOHTa)a

MpoeKTnpoBaHMe M WU3roTosleHMe TpyboMpPoBOAOB, BXOAALIMX B COCTaB MOCTaBOYHbIX G/IOKOB, [OOJIXHbI
COOTBETCTBOBATbL TPpeboBaHMAM HaCTOALLEro cTaHAapTa 1 TY Ha NPOEKTMPOBaHUE U U3roTOBAEHME TPYOBOMNP OBOAHbIX
6/10KOB.

10.6. KomneHcauus TemnepaTypHbix gedbopmaumit Tpybonposoaos

10.6.1. TemnepaTypHble pacliMpeHUsa caedyeT KOMNEHCMPOBaTb 3a CYeT MOBOPOTOB WM M3rMboB Tpacchbl
TpybonpoBoaos. Mpu HEBO3MOXKHOCTM OFPaHUYMTLCA CaMOKOMMeHcauueihn Ha TpybonpoBogax ycTaHaBAMBAOT
KOMMEHCATOPb! M KOMMEHCUPYHOLLME YCTPOMCTBA.

B Tex cnyyasx Korga npoekTom npeaycmaTpmBaeTca NpoayBKa Napom UM ropsdeli Bogon, KoMneHcupytoLwas
cnocobHocTb Tpy6oNpPoBOAOB A0MKHA ObITb paccyMTaHa Ha 3TU YC/I0BUA.

10.6.2. He pgonyckaeTcs NPUMEHATb Ca/libHUKOBbIE KOMMEHCATOPbl Ha TEXHOOrMYecKnx TpybonpoBogax co
cpegamu rpynn A u b, ans rpynnbl cpeabl B x onycKkaeTcs NpuMeHaTb B TEXHWUYECKM 0B60CHOBaHHbIX CyYasnX.

He [onyckaeTca yCTaHOBKA JIMH30BbIX KOMMNEHCAaTOPOB Ha TPybonpoBOAax C BbICOKOM KOPPO3MOHHOWM
aKTUBHOCTbIO.

10.6.3. MM-06pasHble KOMMeHcaTopbl caeayeT NPUMEeHATb ANA TeXHO/OrMYeckux TpybonpoBOLOB BCex
KaTeropuii. VIx U3rotaBiMBaloT NGO THYTbIMU U3 LLeAbHbIX TPY6, MBO C MCMONb30BAHUEM FHYTbBIX, KPYTOU3OTHYTbIX
WM CBAPHbIX OTBOAOB.

10.6.4. ins MN-06pasHbIX KOMMNEHCAaTOPOB FHyTble 0TBOAbI C/leAyeT MPUMEHATb TONIbKO U3 6eCLIOBHbIX, a CBapHble
- 13 6eCLOBHbIX M CBAPHbIX NPAMOLLIOBHbIX Tpy6. MpMMeHeHMe CBapHbIX OTBOAOB ANA U3roToBaeHUA [1-06pasHbIx
KOMMEHCATOPOB AOMYCKAETCA B COOTBETCTBUM C yKa3aHUsAMU 6.4.4.
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10.6.5. TMpumeHATb BOAOra3onpoBoAHble TPYyObl AnA M3rotoBseHUs [1-06pasHbIX KOMMEHCAaTOPOB He
[OMNYCKAeTCA, a 3/1eKTPOCBapHble CO CNMpPasbHbIM LWIBOM TPyObl ciefyeT NPUMEHATb TONbKO A8 NPAMbIX Y4acTKOB
KOMMEHCATopOoB.

10.6.6. [1-0bpasHble KOMMEHCATopPbl AO0AXHbl 6biTb YCTaHOBAEHbI TOPU3OHTaNbHO C cobaaeHMem
HeobxogMMoOro obLiero yKAoHa. B BuAe WCKAOYEHUA (MpW OrpaHUYEHHOM MNAOWaAn) MX MOMKHO pasmellaTb
BEPTMKA/NbHO MeTNel BBEPX WAM BHMU3, C COOTBETCTBYIOLMM [APEHAMKHbIM YCTPOMCTBOM B HM3LWENW TOYKE M
BO3AYLUHMKaMMU.

10.6.7. M-06pasHble KOMMNEHCATOPbI Nepes MOHTaXKOM A0/1XKHbl BbITb YCTaHOBAEHbI Ha TPybonpoBoAax BMecTe
C PacnopHbIMW NPUCNOCOBAEHUAMM, KOTOPblE YAANAT MOC/ie 3aKpenneHus TpybonpoBOAOB Ha HEMOABUMKHbIX
ornopax.

10.6.8. B ycnoBuaAx CTECHEHHON KOMMOHOBKM 3PPeKTUBHbIM CNOCOBOM KOMMeHcauum TemnepaTypHbIX
paclnpeHnin SBAAETCA UCMO/Ib30BaHNE KOMMEHCATOPOB M KOMMEHCUPYHOLLMX YCTPOMCTB Ha 6a3e rubKoro anemeHTa
cunbdoHa. VX npumeHeHWe No3BoOAIAET BOCAPUHMMATL 3HAUYUTENIbHbIE NMHEWHbIE (BAO/b OCK TpyObl), yrioBsble U
b60oKOBble NepemelLeHMA Tpybonposoaos. MNpu aTom HeobxoaMMO CTPOro cobntofaTb peKOMeHAAUUMN NpesnPUATUIR-
M3rotoBuTeNEl MO MX YCTaHOBKe Ha Tpybonposoae: pas3buBKa Ha OTAeNbHble KOMMNEHCUMPYeMble YYacTKu,
pasmelLeHne HenoABMMKHbIX M Hanpasaalowmx onop. Mpu OTKAOHEHMW OT 3TUX NpaBu HopManbHasa paboTa
KOMMNEHCaTOPOB YCTPOMCTB He rapaHTUpPyeTCs.

10.6.9. Mpwu ycTaHOBKe IMH30BbIX KOMMEHCATOPOB HA FOPU30HTa/IbHbIX Fa30MPOBOAAX C KOHAEHCUPYHOLLMMMCA
rasamm A1a Kaxaow NNH3bl A0/KEH ObITb NPeAyCMOTPeH ApeHak KoHAeHcaTa. MaTpybok ana ApeHakHol Tpyo6bl
M3roTaBnMBaloT M3 6ecwoBHOM Tpy6bl. py yCTaHOBKE /IMH30BbIX KOMMEHCATOPOB C BHYTPEHHMM CTakaHOM Ha
rOPU30HTa/IbHbIX TPYBOMPOBOAAX C KaXK A0 CTOPOHbI KOMMNEHCaTopa A0/XHbl BbITb NPeAyCMOTPEHbI HanpasasoLLme
ornopbl.

10.6.10. Mpu moOHTaxke TpPybOMPOBOAOB KOMMEHCUMPYOLWME YCTPOWCTBA A0/IXKHbI 6biTb NpeaBapUTesbHO
PACTAHYTbI UK CXKaTbl. BesiMunHa NpeaBapuTeibHOM PACTAXKKM (CKATUA) KOMMEHCUMPYHOLLENO YCTPOKCTBA YKa3blBaeTCs
B NMPOEKTHOMN JOKYMEHTALMM M B NMacnopte Ha Tpy6onpoBoa. BesnunHa pacTaKKM MOMKET M3MEHATLCA Ha BEANYMHY
MOnpaBKuW, Y4NTbIBAIOLLEN TEMMEPATYPY NPU MOHTANKeE.

10.6.11. KayectBO KOMMNEHCATOPOB, MOANENKALWMX YCTAHOBKE Ha TEXHO/IOTMYECKMX TpybonpoBoaax, AO/KHO
NOATBEP!KAATLCA MACNOPTAMM UAW CEPTUDUKATAMM.

10.6.12. Mpwu ycTaHOBKEe KOMMNEHcaTopa B nacnopT Tpybonposoaa BHOCAT cieAyiolme AdaHHbIe:
- TEXHNYECKYIO XapPaKTePUCTUKY, 3aBOA-N3roTtoBnUTENb N O N3FOTOBZIEHNA KOMMNMEHCATOPA,

- paccToAHUE Mexay HEMoABUMKHbIMK ONopPamMmn, HEOBXOAMMYIO KOMMEHCALMIO, BRAUYUHY NpeaBapuTeibHOro
pacTaxeHus (cxkatus);

- TemnepaTypy OKPYKAIOLLEro BO34yXa NPy MOHTaXKe KOMMNeHcaTopa 1 4aTy.
10.7. TpeboBaHUSA K CHUXKEHUIO BUBpaLmm Tpybonposoaos

10.7.1. Bubpaumio TpybonpoBoA0B HOPMUPYIOT MO aMNIMTY e BUBponepemMeLLeHN B 3aBUCUMOCTM OT Y4acTOTbI
Bnbpaumu.

PasnMyatoT cnegytowme ypoBHM BUBpaLmu:

1) pacyeTHbIN NPU NPOEKTUPOBAHMUM;

2) ponyckaemblit NpuY aKCNyaTaLumu;

3) TpebytoLmii UCNpaBAEHNS, PEKOHCTPYKLUM CUCTEMDbI;
4) ypoBeHb NOABNEHUA aBAPUNHBIX CUTYyaLNA.

CoOTBETCTBEHHO MO YPOBHAM: 1 1 2 - yoOBNETBOPUTENbHOE COCTOAHME TPYHbOonpoBoaos, 2 1 3 - A0NycKkaemoe
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3HayeHue, HeobXo4MM KOHTPOAbL BUBpaLMK; 3 1 4 - He06X0A4MM NOBbILWEHHbIN KOHTPO/Ib, HEOBX0AUMO UCMPaBaEHME,
PEKOHCTPYKLMA; Bblle 4 - SKCTpeHHOE UcnpasaeHue.

B Tabnuuax B.2 - B.10 MpuaoxkeHna B paHbl AMCKPETHble 3HAYEHWA AOMYCKAaeMblX 3Ha4YeHU amnanTyp,
BMbponepemelleHnin TpybonpoBoaoB AN  GUKCUPOBAHHbLIX YacToT Npu  06CNefoBaHMM U MOHUTOPUHIE
KOMMPEeccopoB, HAacOCOB, PYHAAMEHTOB, NOALIMMHUKOB M T.M.

Mpn MmoHUTOpUHre BMBpOCcOoCcTOoAHMA TpybonpoBoAOB HEOOXOAMMO MMETb TakKe MHPopmMaumio 06 ypoBHAX
BMbpaunm Komnpeccopa, Hacoca, dpyHAAMEHTOB M T.4. HOpMaTUBHbIE 3HAYEHUA OOMYCKAaeMbiX YPOBHel BMbpauum

cneayet npuHMMaTb COrnaCHO HOPMATUBHBIM A OKYMEHTAM.

Mpu coBnageHnm 4acToTbl NyAbcaLmii noToka f c cobcTBeHHOM YacToToM KoebaHuii Tpybonposoaa fo Bo3HUKaeT
yC/I0BME pe30HaHca. 3TO NPUBOAUT K POCTY aMMANTYAbl KONebaHW.

Pe3oHaHCHas 30Ha UMeeT onpeaeneHHYIo LWMPUHY, NPU KOTOPOKN aMNAUTYAa MOXKET COXPAHATb 3HAYUTE/NbHYIO
BEINUYMHY. YCN0BMA OTCTPOMKKN cm. dopmynbi (2) u (3).

MpUYMHOM MOBBILIEHHOrO YPOBHA BMbpauuMi TpybonpoBoaa MOKeT bbiTb COBMafeHne COBCTBEHHbIX YacToT
KonebaHuii camoro TpybonpoBoaa C YacToTamMu BO3MYLLLAKOLLMX FAPMOHUK My/ibcalMii NOTOKA.

HeobxoguMmo B NepByto ouyepesnb yCTPAHUTb PE30HAHCHbIE KonebaHWs NyabCUPYIOLLErO MOTOKA U OTCTPOUTb OT
BO3MOYHOrO COBMNaZeHMSA PE30HAHCOB NOTOKA M MEXaHWUYECKOMN CUCTEMDI.

NHTEHCMBHOCTL KONEBAHUIM AaBNEHUA NPUHATO XapaKTepmn3oBaTb CTENEHbIO HEPAaBHOMEPHOCTU AaBneHus [15]
cornacHo pucyHky 10.2.

o= ( pmax - pmin )/ pcp = 2Apmax / pcp , (5)
FAE Pmax, Pmin, Pep - MAaKCMMaNbHOE, MUHUMaNbHOE U CPpefHee AaBeHUs;

Apmax - MaKCMMalbHaA aMnanTyaa AaBNEHUA ra3sa.
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PucyHok 10.2. 3aBUCMMOCTb A0MNYCTUMOM CTEMEHN HepPaBHOMEPHOCTH
pasnenna O OT faBneHus B razonposoaax:
1 - AONYCTUMble 3HaueHus O A1R BCAacbIBAIOWMX TPYBONPOBOAOS;

111 2 - ONpesensioT rpaHuLbl 06acT O Ans MEKCTYNeHYaTbIx
TpybonpoBoA0B KOMMPECCOPOB;

3 - JONycTUMasn cTeneHb HepaBHOMEPHOCTH Aasnerusa O
ANA HarHeTaTenbHbIX Tpy6onposoaos

Jonyctumas cTeneHb HepaBHOMEPHOCTU AaBaeHus (npamas 3):
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[ns pa3BeTBAEHHbIX TPYH6ONPOBOAOB NPUHMMAIOT Cieaytolme 3HaYeHns 0:

1% - ana Tpyb6onpoBoA0B Ha HU3KNX BETOHHbIX OMNopax;

0,7% - Ha KPOHLUTEMHAX, YKPEenaeHHbIX B CTEHaxX 34aHni, Npu aasneHnm go 2,5 MMa (25 kre/cm?);
0,5% - Ha KPOHLUTEHAX, YKPENIeHHbIX B CTeHaX 34aHWM, NPy AasneHnm cabiwwe 2,5 MMa (25 krc/cm?);
0,3% - gns TpybonpoBOAOB KOHTPOJIbHO-U3MEPUTESIbHBIX NPUBOPOB.

MynbcaunoHHbIE COCTaBAAOWME NPU ABUNKEHUU ABYXDaA3HbIX NOTOKOB oLeHMBatoT no [15].

10.7.2. Cnocobbl OTCTPOMKM CUCTEMbBI OT PE30HAHCHbIX KoJiebaHui rasa:

- U3MEHEeHWe A/IMH U ANAaMEeTPOB y4acCTKOB TPy6ONpPOBOAHON CUCTEMBI, €C/IM 3TO AOMNYCKAeTCA KOMMOHOBKOM
cucTembl;

- N3mMeHeHne TemnepaTtypbl U AaBNeHUMA HAarHETaHMA KOomMMNpeccopa, €C/M 3TO BO3MOXHO MO TEXHONOIMU
npouecca;

- yCTaHOBKa Amnadparm Aas paccemMBaHUs sHeprum KosiebaHuii raza U U3MEHEHWs aMnaUTYAHO-4aCTOTHOTO
cneKkTpa rasa B TpybonposogHon cucteme. OpUEHTUPOBOYHO AMAMETP PACTOYKM anadparm Ao0/KeH ObiTb paBeH
NPMMEPHO NOJIOBUHE BHYTPEHHETO AMameTpa Tpybbl;

- yCTaHOBKa 6ydepHbIX eMKOCTel, yMeHblualowWwas amnanTyasl nyabcaumy AaB/ieHUs 3a CYeT paccenBaHus
3Heprun KonebaHua rasa WM M3MEHAILWAs CNeKTp COBCTBEHHbIX 4YacToT KonebaHwii. BbydpepHyto emKocTb
npeanoyYTUTEeNIbHO YCTaHaBAMBATb HEMOCPEACTBEHHO Y MWCTOMHMKA BO36Yy)KaeHua Konebanuii (y umanHapa
Komnpeccopa). Ha HECKONbKO LUAUHAPOB O4HOM CTyNeHn uenecoobpasHo ycTaHaBAMBaTb 06LLYI0 EMKOCTb.

Ponb 6ydepHbIx eMKOCTEeN MOryT UrpaTb TEXHONOrMYeckMe annapatbl (MacioBnarooTAeNUTeNM, cenapaTopbl,
TeNN00b6MeHHUKU 1 ap.);

- yCTaHOBKa Anadparm Ha BXOJe B EMKOCTb M/IM BbIXOAE U3 eMKOCTU. Mpu 3TOM pasmepbl EMKOCTU MOTYT BbiTb
yMeHbLUeHbl pumepHO Ha 30% Mo cpaBHEHUIO C eMKOCTbIO 6e3 anadparmbl;

- YCTaHOBKa aKycTuyeckoro ¢unbTpa B Tex C/Ay4aax, Koraa BO3HMKaeT HeobXxoAMMOCTb B 3HAUYMTE/IbHOM
CHUMKEHUM KonebaHnin. AKycTYecknin GUNbTP XapaKTepusyeTca YeTKUM ANCKPETHbIM CNEKTPOM MOAOC NPONyCcKaHUsA
M ralieHua 4acTtoT KonebaHuii rasa.

10.7.3. CnekTp COBCTBEHHbIX 4aCTOT MEeXaHMYECKOW CUCTeMbl 3aBMCUMT OT MHEPUNOHHO-XKECTKOCTHbIX
XapPaKTeEPUCTUK U ycnosmﬁ 3aKkpenneHua. TaKMMKU NapameTpamMmu ABNAIOTCA:

- YNC/IO YYACTKOB, PAaCNONOXKEHHbIX MEXKAY ONopamu, X KOHGUrypaLums;
- Ha/IMYMe cocpeaoTOUYEHHbIX MacC 1 UX BEIMUYMHA;

- YCNOBUS ONUpPaHns;

- ynpyrue onopbl U UX XapaKTEPUCTUKIU KECTKOCTH;

- UHEPUMOHHO-ECTKOCTHbIE NapameTpbl Y4aCTKOB.

a) COCpeAOTOHEHHbIe MaccCbl YBETNYNBAKOT MHEPLIMOHHbIE XapPaKTEPUCTUKUN U CHUXKAIOT 3HAYEHNA COBCTBEHHbIX
yacToT. MoHMKeHWe 3HayeHUsa cobCTBEHHOM YacToTbl CNOCOBOM BKAOYEHMA ,D,OI'IOJ'IHMTeI'IbHOﬁ MaccCbl MOXKeT 6bITb
3d)d)eKTI/IBHbIM npun BeJINYUHE MacCChbl, COVI3M€pI/IMOI7I C Maccom y4acCTKa. OpgHako cocpenoTo4Y4EHHbIE MaCChbl
YBE/IMYNBAKOT XKECTKOCTb CUCTEMDI.
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TOYHbIV OTBET O BAMAHUKM MacC B KaXXgOM KOHKPETHOM C/lydae MOXKET 6bITb nony4yeH TO0JIbKO pacyeTom BCen
CNCTEMBDI B LLE/IOM.

6) CobCcTBEHHbIE YacTOThl TPYHONPOBOAA 3aBUCAT OT YCNI0BUIA 3aKPENIEHNA ero KOHLLEBbIX U MPOMEKYTOUYHbIX
Y4acTKOB.

MpM OrpaHMYEeHHbIX BO3MOMKHOCTAX BapbMpPOBaHMA AJ/IMHbI NPOJieTa OTCTPOMKA CUCTEMbl OT pPe3oHaHca
AoCTMraeTca BbIGOpoM TUMa onop M NoABGOPOM MX KECTKOCTU. M3MeHeHne pacnosioKeHUA CoCpeaoTOUYEHHbIX Macc
3apaeTca pacyeTdynkom. Mpu Ux oTcyTCTBUM CneunasbHO BBOAUTb COCPeAOTOUYEHHbIE A0MOMHUTE IbHbIE Macchl ANA
M3MEHEHMA CMeKTpa 4YacToT cnedyeT TONbKO MPU HEBO3MOXHOCTM MPUMEHEHUA APYrux cnocoboB OTCTPOMKM OT
pe3oHaHca.

B) MiameHeHMe reomeTpumn cuctembl. HEOBXOAMMO M3MEHUTL FEOMETPUIO CUCTEMbI, MAKCUMaJ/IbHO CNPAMUB
Tpaccy, MO BO3MOMHOCTM U3beras JMWHUX NoBOPOTOB. MpKu 3Tom cnocobe HeobxoaWMO NpoBeseHUe NOBEepPOUHbIX
pacyeToB Tpyb6onpoBoAa Ha MPOYHOCTb U KECTKOCTb.

r) WM3meHeHMe WHEPUMOHHO-KECTKOCTHbIX MNapameTpoB TpybonpoBoda BapbMpyeTca  AMaMEeTPOoM
Tpybonposoaa.

4) KoppeKTMpoBKY TpyboMnpoBOAHON CUCTEMbI ANA YCTPAHEHUS MEXaHWYeCKOro pes3oHaHca MNpoBOgAT Mo
KaXKA0oMy MexaHu3my Bo3byXKaeHusa KonebaHnii He meHee Yem No NATU raPMOHUKaM M1 MO YNCNY COOCTBEHHbIX YAacTOT
KonebaHW cUCTeMbI, 334,3aBaEMOMY PaCYHETYUKOM.

10.7.4. ins aHanu3a peanbHbiX 3HAaYEHMI NyAbcauun AaBaeHus B TpybONpoOBOAHbIX CMCTEMAX YCTaHABAMBAIOT
AaTYMKM nynbcaumu. TpeboBaHMA K NOCAA0YHBIM MecTam A/ AAaTYMKOB Ny/bCaLMy AaB/eHWs Ha Tpybonposoaax
MOPLLIHEBbLIX KOMMPECCOPOB ONpeaenatoT B cooTsetcTemm ¢ H/.

10.8. Tennosas nsonauymsa, oborpes

10.8.1. HeobxoAMMOCTb NPUMEHEHWUA TEMNI0BOM U30ASALUUM AO0/XKHA OMPeAensaTbCA B KaXKAOM KOHKPETHOM
cyyae B 3aBMCMMOCTM OT CBOWMCTB TPAHCMOPTUPYEMbIX BELLEeCTB, Mecta U cnocoba npoknaaku Tpybonposoaa,
TpeboBaHUI TEXHONOTMYECKOro npolecca 1 TpeboBaHUI 6e30nacHOCTM TpyAa U B3PblBOMNOXKapobe3onacHOCTU.

10.8.2. TennoBoi M30aaUMM TPYOONPOBOAbI NOANENKAT B CAEAYIOWMNX CyYanX:

- npu HeobxoammocTu obecneyeHua TpeboBaHUI TEXHOOTMYECKOTO Mpouecca (orpaHuMYeHMe Tenao- Uau
X0/I040MN0TEPb, B TOM YMCAE MPU OCTAHOBKE MEPEKAYKU UM OTCYTCTBUM TEYEHMA MPOAYKTA, AJA COXPAHEHUA UM
OrpaHUYEHUA U3SMEHEHMA TEMMEpPaTypbl, NPefOTBPALLEHNA KOHAEHCALUM UAM BCKMMAHUA NPoAyKTa, obpasoBaHusA
NeasHbIX, TMAPATHBLIX UM UHbIX NPOBOK, HeXeNaTeIbHOro NOBbIWEHMA BASKOCTU NPOAYKTA U T.N.);

- ANA UCKNIOYEHUA KOHAEHCauMM BAarM Ha BHYTPEHHEN MOBEpXHOCTM TpybonpoBoga, TPaHCMOPTUPYIOLWEro
rasoobpasHblii NPOAYKT, KOMMOHEHTbI KOTOPOro MPU PAcTBOPEHUM B KOHAEHCATE MOTYT NpMBecTn K 0bpasoBaHuto
arpeccuBHbIX MPOAYKTOB (OrpaHMyeHre TemnepaTtypbl Ha BHYTPEHHEN NOBEPXHOCTU TPy6Obl);

- no TpeboBaHMAM TEXHMKKN Be30nacHOCTU (orpaHUYeHne TemnepaTtypbl Ha NOBEPXHOCTU TEMNJI0U30AUPYIOLLEN
KOHCTPYKUMW B 3aBMCMMOCTM OT MECTOMNO/OMeHUsA TpybonpoBoda M CBOMCTB TPaHCMOPTMPYEMOro npoayKkTa B
COOTBETCTBUK C TpeboBaHnaAMK aencTeyrowmx HA);

- Npu HeobxoAMMOCTU M3bexKaTb HEIKOHOMWYHOCTU MOTepb Tennaa MAM xonoda (orpaHuMYeHMe MAOTHOCTU
TEen/N0BOro NoToKa);

- ANS UCKNKOYEHMSA KOHAEHCALMM BarM U3 OKPY»KaIoLWEro Bo3ayxa B NOMeLeHMAX, a B HE06X0AMMbIX CNy4asXx -
M Ha OTKPLITOM BO3A4YXe, HAa TPYOONPOBOAAX C OTPULLATE/IbHOM TemnepaTypoit NpoayKTa (orpaHMyYeHme TemnepaTypbl
Ha NOBEPXHOCTU TEMIOM30NALMOHHOW KOHCTPYKLMNN);

- nNpn HeobxoaMmocTM obecrneveHns HOPMabHbIX TeMnepaTypHbIX YCI0BUM B momelleHUn (orpaHuyeHue
obuero TeNN10BOro NOTOKa).

Tennosasa nsonauna OAHOBPEMEHHO MOXET TaKXe BbIMNOJ/IHATb dDYHKLI,MM OrHe3auwunTbl U 3alnTbl OT LWYyMa.
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Ona Hu3KoTEmNepaTypHbIX (KPUOTeHHbIX) TPybONMpPOBOAOB MOMKET MNPUMEHATbCS BaKyyMHas (3KpaHHO-
BAKYYMHas) Ten0Bas U30sALMA.

B 060CHOBaHHbIX cnyydyaax Tenaonsonauma TpY6OI'IpOBO,CI,OB MOXeT 3aMeHATbCA orpaxXgarwnmu
KOHCTPYKUMNAMMU.

10.8.3. TennoBaa wu30aAUMSA TpybOMNpPOBOAOB [OJ/I)KHA COOTBETCTBOBATb TpeboBaHUAM AENCTBYHOLMUX
HOPMATMBHbIX ZOKYMEHTOB. PacyeT TO/LLMHbI TEN0BOM U301ALMN BbINOJHAKT MO METOAMKAM, U3/I0XKeHHbIM B H/.

PaboTbl No TennoBOM M30AAUMM OONKHbI BbINONHATLCA B COOTBETCTBMM C AEMCTBYIOWMMM HOPMaMM U
npasuniamm NPoun3BoOACTBa PaboT U ¢ yueTom TpeboBaHMI GUPMbI - TPOU3BOANUTENS TEMNIOBOW U30NALMM.

10.8.4. B TennoM30N5LMOHHBIX KOHCTPYKUMAX TPybONpoBoAa, Kak NpaBuao, NpesycmMaTpuBaloT ciegylolime
3/IeMEHTbI:

- OCHOBHO TEN/ION30AUPYIOLWMIA CNOW;
- apMUpYLOLLME N KpeneXKHble AeTanu;
- 3aLUMTHO-MOKPOBHbIN C/IOM (3aLLUTHOE NOKPbLITUE).

Mpun oTpuuaTesnbHbIXx paboumx TemnepaTypax cpeabl MNPOEKTOM  TemnjoBOW  U30MAUMKM  OO/IKHbI
npeaycMaTpMBaTbCA TWATENbHOE YN/IOTHEHNE BCEX MECT COEANHEHNIN OTAENbHbIX 3/1EMEHTOB U repmMeTU3aLma LWBOB
npu yCTaHOBKe CHOPHbIX TENNOU30ALNOHHBIX KOHCTPYKLMIA.

10.8.5. [ina apmaTypbl C pasbeMHbIM CNocobom npucoeanHeHus, GaaHLeBbIX COeAUHEHNI, KOMNEHCaTOPOB., a
TaK)Ke B MecTax M3MEpPEeHWs W MNPOBEepPKM COCTOAHUA TPYBOMPOBOAOB AO/KHbI MPeAyCMaTpMBaThCA CbeMHble
TENNOU30/ALUMOHHbBIE KOHCTPYKLMM UAN WHbIE BO3MOMKHOCTU BbICTPOrO A0CTyna K MOBEPXHOCTU W30/MPYyeMOoro
obbeKTa.

10.8.6. Onopbl, ¢naHubl, apmatypa n GUTUHIU TEMIOM30/IMPOBAHHbLIX TPYOOMNPOBOAOB [A0/IKHbI MMETb
[0CTaTOYHYIO TEM/IOU30ALMIO, CBOAALLYIO K MMHUMYMY TEM/10BbIe MOTEPU OT 3TUX 3/IEMEHTOB.

10.8.7. CooTBeTCTBME MaTepManoB TEM/IOM30/IALUOHHOIO M MOKPOBHOIO C/I0EB B COCTaBE TENI0M30NALNOHHOM
KOHCTPYKLMWU TpeboBaHMAM K KayecTBy MNPOAYKLMWU, CAaHUTAPHO-TUIMEHUYECKMM TpeboBaHMAM M TpeboBaHMAM
noapHoi 6e30nacHOCTM A0/IKHO ObiTb NOATBEPXKAEHO COOTBETCTBYIOLWMMU CEPTUDUKATAMU UM pe3ybTaTaMu
MCMbITaHUM.

10.8.8. na Tpyb60onpoBoA0B, TPAHCMOPTUPYHOLLUX CUSIbHbIE OKUCAUTENN, HE A0MYCKAETCA NPUMEHATb TEMNI0BYHO
N30NAUMI0, COAEPKaLLyto OpraHN4yecKkue BelLLecTBa.

10.8.9. Ana TpybonpoBoAOB, NoABEPKEHHbIX YAAPHbIM HArpyskam M BuMGpauuu, He cnefyeT NPUMEHATb
MOPOLLKOOBPa3HbIe TEMNOU30AALMOHHBIE MaTePMasbl, MMHEPa/IbHYIO BaTy U BaTy U3 HEMPEPbIBHOrO CTEKAAHHOMO
Bo/IOKHa. CreayeT MNpPUMMeEHATb TemnjoM30AAUMOHHbIE M34enuMA Ha OCHoBe 6a3a/bTOBOrO0 CynepTOHKOro WM
acbecToBOro BONOKHA WM UHble MaTepuasbl, BUBPOCTOMKOCTb KOTOPbIX B YC/AOBMAX 3KCMAyaTauun NOATBEPKAEHA
pesynbTaTamm UCMbITaHUIA.

10.8.10. B cnyyae HeobxoaMmocTu noaaepxaHua Tpebyemoit TEXHOIOrMYecKon TemnepaTypbl Mo BCcel aaunHe
NpoTAXeHHoro Tpybonposoaa AMbo HeaonyLLeHUA NageHua (MAn pocTa) TeMnepaTypbl HUMKe (Bbllle) 4ONYCTUMON Ha
OTAE/NbHbIX Y4acTKax TpybonpoBoaa npy 0CTaHOBKE NepeKavykm Uam oTCyTCTBUM Te4YeHUs npoayKTa Tpybonposoa nnm
€ro oTAe/bHbIE Y4aCTKM Hapsaay C TENJIOBOM U30AALMEN A0MKHbI ObITb CHabXeHbl cucTeMon oborpesa (oxnaxKaeHus).
Cuctema oborpeBa (Oxna*kaeHWs) COBMECTHO C TEMI0BOW M30/ALMEN MOMKET UCMOJIb30BATbCA TAKXKE U B APYrnx
cnyyasx, nepeyncneHHolx 8 10.8.2.

10.8.11. Cuctema oborpeBa (oxnaxneHnn) MOXKeT bbiTb BbIMOAHEHA:
- B BUAE TpybUaTbIX CMYTHUKOB, MO KOTOPbIM NPOKa4MBaeTCA TENJOHOCUTEND;

- B BUA€E PE3NCTUBHDIX pacnpeneneHHbIX 3}'IEKTpOHaI'peBaT6ﬂeVI (CMCTeMa 3]'IEKTp0060I'DEBa).
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B HEOBXOAMMbIX CY4aAX MOXKET UCMO/Ib30BATLCSA KOHCTPYKLMSA ¢ oborpeBatoLeli pybaliKkou.

HeobxoamMmoctb cuctembl oborpesa (oxnaxKaeHus), yaenbHas MOLWIHOCTb, Ko3dduuMeHT 3anaca u
KOHCTPYKTUBHOE MCMNOJIHEHME OnpeaenaloTCA NPOEKTOM Ha OCHOBaHUM TEeXHWYECKUX TpeboBaHW 3aKasuuKa, C
YYETOM TEXHONOMMYECKOro npotecca GpyHKLUMOHMPOBaHMA TPYBONPOBOAa 1 YCI0BUIA OKPYIKatoLLLel cpeqbl.

B cnyyae ncnosnb3oBaHUA cuctembl oborpesa (oxnaxaeHus) TenaoBas U30NALMA LOMKHA 3aKPbIBaTb KaK cam
TpybonpoBoA, TaK U HarpeBaTe/ibHble (OXNarKAatoLLMe) S/1eMeHTbI cUCTeMbl 0borpesa (oxnaxkaeHus).

10.8.12. HeobxoaumocTb oborpeBatowunx (nAMbo oxnaxaawowmx) CnyTHUKOB, BbIBOP W nNapameTpbl
TENJIOHOCUTENS, AMAMETPbI CMYTHUKOB M TO/WMHA TENAOM30NALMM ONPeaenaloTca MPOEKTOM Mo pesyabTaTam
pacyeToB No METOAMKAM, U3/TOXKEHHbIM B COOTBETCTBYHOLLMX HOPMATUBHO-METOANYECKMX AOKYMeHTax HU,.

I'IpM pacyeTe TONWUMHbI Tenaounsonaunn pr6OI'IpOBOLI,a C O60FpeBalOLLI,VIMVI CNYTHUKamMu 1o Tpe6OBaHVIﬂM
TeXHUKM Be3onacHocTn AOO/IXKHO Y4YUTbIBATbCA BO3MOXHO€ NOBbllWeHNe TemnepaTtypbl Ha MNOBEPXHOCTU
TEHHOM3OI'IFILI,VIOHHOI‘;I KOHCTPYKUUKN B 30HE NPUMbIKAaHNA TENZTION30N1ALNUN K O6OI'DEBaIOLLI,ele CNYTHURY.

10.8.13. KpenneHne TpybonpoBoaoB oborpesa K TeXHO/0rMYeckomy Tpybonposoay Ao/KHO obecneymBaTb
CBOOOAHYIO KOMMNEHCALMIO TEN0BbIX YAJNHEHUN TPYHONPOBOAOB.

10.8.14. Cuctembl pe3MCTMBHOrO pacnpegesnieHHoro oborpesBa (3/1ieKTpooborpes) AO0NXHbI obecnedymBaTb
Hanbo/blYD TOYHOCTb MOALEPKaHMA 33a[aHHON TemnepaTypbl, ONTUMAabHbIA PACX0on, SHEpPrun U MnojyvyeHue
HeobxoaMmoro o6bema MHGOPMaLUMKM KaK 0 cucTeme 0borpeBa, Tak M 0 paboTe oborpeBaemoro Tpybonposoaa.

PacyeTbl M MNPOEKTUPOBAHME CUCTEM PE3UCTUBHOrO oborpeBa [AOJ/IKHbI BbIMONHATLCA B COOTBETCTBUM C
aencreyowmmmn HA, B Tom Yyncne B 06,1acTv B3pbiBOMNoOXKapobesonacHocTU. MeToaMKuM pacyeTa CUCTEM PE3UCTUBHOIO
oborpeBa M3/10eHbl B COOTBETCTBYHOLMX HOPMATUBHO-METOANYECKMX AOKYMEHTax, Hanpumep [16], [17].

10.8.15. MoHTax TeN/J0BOW U30nALMM TPYHONPOBOAOB OCYLLECTBAAIOT MOC/AE UCNbITaHUA UX Ha MPOYHOCTb U
NAIOTHOCTb M MOC/e YCTPaHeHMs Bcex 0BHapPYKEHHbIX MPU 3TOM AedeKTos.

OborpeBatolime UAN OXNaxaalolime CNYyTHUKU TaKKe AO0NXHbl 6biTb UCMbITaHbl A0 HaHECEeHMA Ten/oBOM
N301ALMUN.

Cnctembl pacnpeageneHHoro pesncTtnBHOro 3HEKT|:)OO6OI'pEBa AOJ1XKHbI 6bITb noABEPIrHYTHI H806XOAVIMbIM
ANEKTPUYECKUM UCNBbITAaHNAM KaK nepen MOHTaXOM TEennoBown n3onaunnm, Tak N NoCe MOHTa*a.

MpyM MOHTaXKe CMYyTHMKOB 0cCoboe BHMMaHME AOKHO ObiTb 06pALLEHO Ha OTCYTCTBME TUAPABAUYECKUX
"MeLWKoB" 1 NPaBUIbHYIO CXeMY APEHAXKa BO BCEX HU3LLMX TOYKAX.

10.9. 3awmTa OT KOPPO3UM U OKpacka TpybonposoaoB

10.9.1. Mpu TPAHCNOPTUPOBKE arPeCCMBHbIX BELLECTB 3aLLUTY OT KOPPO3MU BHYTPEHHEN MOBEPXHOCTU CTasIbHbIX
TpybonpoBoaos cneanyet obecneynBatb C yYETOM XMMUYECKMX U PU3NYECKMX CBOMCTB BELLECTB, KOHCTPYKLUKN U
MaTepunanoBs 31eMeHTOB TPYHONPOBOAOB, YCN0OBUIA IKCNAYaTaLMUN U 4pYyTrux GaKTOPOB.

10.9.2. Bug u cuctemy 3alimTbl OT KOPPO3UW HAPYKHOM MOBEPXHOCTM TPybONPOBOLOB BbIOMPAOT B
3aBUCMMOCTU OT cnocoba U ycnoBui UX MPOKAAAKM, XapaKTepa U CTENEeHU KOPPO3MOHHON aKTMBHOCTU BHELUHEW
cpepnbl, CTENEHM ONACHOCTM 31EKTPOKOPPO3MMK, CBOMCTB M NapamMeTpoB TPaHCNOPTUPYEMbIX BELLECTB B COOTBETCTBUM
c TpeboBaHuaMmn HA.

10.9.3. B 3aBMCMMOCTM OT CTENEHW arPeccMBHOCTU BO3LEWCTBMA OKPYKAIOWEN cpeabl 3alWuMTy OT KOpposuu
Hapy*KHOM NOBEPXHOCTU HaZ3eMHbIX TPybonpoBoAOB CeayeT OCYWEeCTBAATL C UCMOb30BaHUEM METANNINYECKUX U
HeMeTa/IZIMYECKNX 3aLLMUTHbIX MOKPLITUI B COOTBETCTBUM ¢ TpeboBaHMAMM [18] n HA.

10.9.4. Ona 3awmTbl TPYO6ONPOBOAOB OT NOA3EMHON KOPPO3MKN B NPOEKTe npeaycMaTpUBaloTCA peLlleHms no
obecneyeHuo UX HaZEXHOM KCNAyaTauuu.

10.9.5. PeweHve O HeOBXOAMMOCTU 3SNEKTPOXMMUYECKOW 3alMTbl MPUHMMAETC B COOTBETCTBUM C
TpebosaHuaMM H Ha OCHOBAHWWN KOPPO3MOHHbIX MCCNEA0BAHUIM, BbIMOAHAEMbIX C LIE/IblO BbIABNEHMA Ha ydYacTKax
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NPOKNALKM TPYHONPOBOLOB ONACHOCTM NMOYBEHHOM KOPPO3UM UM KOPPO3UK BAYKAAIOLLMMUN TOKaMMU.

10.9.6. Cuctemy 3/1EKTPOXMMMUYECKON 3alluUTbl (KaTOAHOW, NPOTEKTOPHOM, ApeHaXKHOW) HeobxoAnmo
NPOEKTUPOBATb B COOTBETCTBUM C TpeboBaHnAMKM HL.

10.9.7. MNpu 6eckaHanbHOM NPOKNagKe NoA3eMHbIX TpyboNpoBoOAOB CpeacTBa 3aLWMThl OT MOYBEHHOW KOPPO3UK
N KOpPpO3uU, Bbi3biBaEMON BAYXKAAOWMMM TOKAMU, CnedyeT MpoeKkTMpoBaTth Ana Tpybonposoaos 6e3 Tennosown
N30NALMMN.

10.9.8. TpybonpoBoabl, TPaHCMOPTUPYIOLWME BelLecTBa C TemnepaTtypoi HuxKe natoc 20 °C n nognexaime
TENNOBOM U30/1AUNK, CAeAYeT 3alUMLaTh OT KOPPO3UKM KaK Tpybonposoabl 6e3 Ten 10801 U30A5ALUN.

10.9.9. TMpu 31eKTPOXMMMYECKOW 3awmTe TPybONpoBOAOB CleayeT npeaycMatpusaTb W30AMpYyloLLMe
dnaHuesble coeanHenus (MPC). Pasmewarot UDC cornacHo HA.

10.9.10. Ans M3MepeHUs 3NEeKTPOMOTEeHLMAN0B AOMYCKAETCA WCMO/b30BaTb OTK/KOYAlOWME YCTPOWCTBA,
KOHAEHCAaTOCOOPHUKM U apyroe 060pya0BaHNE U COOPYKEHUS.

10.9.11. TMpun NPOEKTUPOBAHMW MEPONPUATUIA MO  AHTUKOPPO3MOHHOW  3alLUTE  TEXHOJOTMYECKUX
TpybonpoBOAOB KOHCTPYKTMBHbIE pPeLIeHMA AOJKHbl obecneymBaTb AOCTYMHOCTb OCMOTPA W BOCCTAaHOB/EHME
AHTMKOPPO3UOHHbIX MOKPbLITUIA.

10.9.12. Ono3HaBaTeNbHY OKPacKy TPybonpoBOAOB CAeAyeT BbiMOAHATbL B COOTBETCTBMM CO CTaHAAPTaMMU U

HA.
11. TpeboBaHMA K MOHTaXKy TpybonpoBoaoB

11.1. Obwme TpeboBaHMA K MOHTaXKy TPybonpoBoaoB

11.1.1. MoHTax TpybonpoBoAoB cneayeT NPoOBOAUTL B COOTBETCTBMM C TPeB6OBaHUAMM HACTOALLEro CTaHAapTa,
nnaHom npoussoacTtsa paboT (MMP) n npoektom.

MoHTax Tpy6onpoBoAOB B3PbIBOMOXKAPOOMACHbIX NMPOM3BOACTB C 6a0KaMu | KaTeropmun B3pbIBOOMNACHOCTU
cnepyeT, KaK NpaBunio, OCYLWEeCTBAATb HA OCHOBE Y3/10BOr0 MAN MOHTaXKHO-6/104HOIO MeToAa.

11.1.2. He ponyckaeTca oTcTyn/sieHMe oT npoekTa u MMNP 6e3 npoBeaeHUA COrnacoBaHUA B YCTAHOBMEHHOM
nopagkKe.

11.1.3. MNMpun moHTaxke TpybonpoBOAOB CreAyeT OCYLWEeCTBAATb BXOAHOW KOHTPO/b KayecTBa MaTepuasos,
AeTaneit TpybonpoBoA0B M apmaTypbl Ha COOTBETCTBME UX CEPTUOUMKATAM, cTaHaapTam, TY M Apyroi TeXHUYECKOM
[OKYMEHTaUMM, a TaKKe ONepaLMOHHbI KOHTPO/Ib KauyecTBa BbIMOJHEHHbIX PaboT. Pe3ynbTaTbl BXOAHOIO KOHTPO/IA
0POPMIAIOT AKTOM C MPUIOKEHMEM BCEX LLOKYMEHTOB, NOATBEPKAAOLLMX KAYeCTBO U3AENNN.

11.1.4. OTKNIOHEHUE IMHENHbIX pa3mepoB c6OPOYHbIX eanHUL, TPYBOMNPOBOA0B HE A0/IXKHO NpPeBbIWaTh +/- 3 Mm
Ha 1 m, HO He 6osiee +/- 10 MM Ha BCIO AJINHY, €C/IU B MPOEKTHOW AOKYMEHTALMN HeT APYTUX YKa3aHWA.

11.1.5. Uspenusa u matepuansl, Ha KOTOPble UCTEKNU pacyeTHble CPOKM XpaHeHUA (KoHcepBaLMm), yKa3aHHble B
[OKYMeHTauuMn, MoryT 6biTb nepegaHbl B MOHTa)K TO/IbKO NOC/e MPOBeAeHWA PeBU3NK, yCTpaHeHua aedeKTos,
MCMbITaHUA U APYrnX paboT, obecrneunBaloLMX UX KaYecTBo M 6e30MacHOCTb NPUMEHEHMUSA.

11.1.6. YcnoBuA xpaHeHUA U3genmin 1 matepuanos A8 MOHTaXKa TpybonpoBoAoB A0MKHbI COOTBETCTBOBATb
TpeboBaHUAM TEXHUYECKON AOKYMEHTAL MM,

11.1.7. Ecnum Tpyby B NpoLLecce MOHTaXKa PaspesatoT Ha HECKOJ/IbKO YacTel, TO Ha BCe BHOBb 0bpa3oBaBLIMecs
4acTM HAHOCAT KNeMMeHMne, COOTBETCTBYIOLLLEE KNEMMEHMUIO NepBOHaYaibHOM TpyObl.

11.2. MoHTax TpybonpoBoaoB

11.2.1. Mpu npuemKe B MOHTaX COOPOYHBbIX eauHUL, TPyb, 3N1eMeHTOB U APYrUX M3AeNni, BXOAALMX B
TpybonpoBoa, HeObXOAMMO BU3YanbHbIM OCMOTPOM (6e3 pa3bopKu) NpPoBepuTb COOTBETCTBUE UX TpeboBaHUAM
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pa60qe|7| AOKYMEHTALUN U KOMNZTIEKTHOCTU.

11.2.2. He ponycKaetcA MOHTaX COOPOYHbIX eaAuHul, TPyD, AeTanei, APYrux W3LAEeNvUNn, 3arpA3HEHHbIX,
NoBpeXKAeHHbIX KOppo3nei, 4edopMUPOBAHHbBIX, C MOBPEKAEHHbLIMU 3aLLNTHBIMW MOKPbLITUAMU.

11.2.3. CneumanbHble BWAbI OYMCTKM BHYTPEHHUX MNOBEPXHOCTEM TpybonpoBogoB (06e3kunpuBaHue,
TpaB/ieHUe), ecNu HeT APYruxX yKasaHuit B paboyeil 4OKYMEHTaLMM, MOTYT BbINONHATLCA NOC/E MOHTaXKa B nepuos,
NMycKOHanaAo0uHbIX pabor.

11.2.4. TpybonpoBoabl AOMYCKAETCA MPUCOEAMHATb TONbKO K 3aKPEnjeHHOMY B MPOEKTHOM MONOMKEHWUU
obopyanoBaHuio. CoeaumHAaTb TpybonposBogbl ¢ obopyaoBaHvem cneayeT 6e3 nepekoca M AOMOAHUTENbHOMO
HaTaXeHuA. HenoaBu:KHble onopbl NPUKPENAAIOT K ONOPHBIM KOHCTPYKLMAM NOCae coefuHeHusa TpybonpoBogos ¢
obopyaoBaHuem.

11.2.5. Npu cbopke TpybonpoBoAOB NoA CBAPKY He AOMYCKAeTCA Harpyska Ha CBAPHOM CTbIK 4O ero noJjiHoro
OCTbIBaHUA MOCaAe CBapKU U TepMoobpaboTku (ecnm oHa Heobxoanma).

11.2.6. PaccTosiHMe OT MOMNEepPeyYHoro CBapHoOro CoeaMHEHNs 40 Kpas onopbl UK NOABECKM A0/KHO obecneymTb
npu HEOb6X0AMMOCTN BO3MOMKHOCTb €ro TEPMO0OPabOTKM U KOHTPOS.

11.2.7. BBapKa WTyLepoB, 606blleK, MypT U ApYyrux AeTasieit B MecTax PacnosioKeHUsa CBapPHbIX LBOB B FHYTble
M WITaMMOBaHHble AeTann TPybonpoBoA0B He A0NYyCKaeTCs.

B 060CHOBaHHbIX C/ly4asx B FHyTble WM LWITAaMMOBaHHbIe AeTann TpybonpoBoAoB AONyCKaeTcs BBAapKa OA4HOM0
WTyLEepa BHYTPEHHUM AMAMETPOM He bosiee 25 mm.

11.2.8. MNepepn ycTaHOBKOM COOPOYUHbIX eaMHUL, TPyOONpPoBOAOB B MPOEKTHOE MOJ/IOXKEeHMe raku Ha bontax
(wnunbkax) GraHUeBbIX COEANHEHUI [0/KHbI ObITb 3aTAHYTbI, CBAPHbIE CTbIKM 3aBapeHbl (MpyM HEObXOAMMOCTU -
TeEPM0O0H6PaboTaHbl) M MPOKOHTPOIMPOBaHbLI B COOTBETCTBUU C TPEOOBaHUAMM paboyelt JOKYMEHTALUN.

11.3. OTKNOHEHME OT NepNeHANKYAAPHOCTH

11.3.1. OTKNOHEHME OT NepneHAMKYAPHOCTN YNIOTHUTENBHON NOBEPXHOCTU GaaHLA K ocK TPYyObl UAK AeTanm
He 40/1KHO NPEBbILWATh BE/IMYNH, NPUBEAEHHbIX B Tabaumue 11.1.

Tabnumua 11.1

OTKNOHEHME OT NeprneHAUKYAAPHOCTU K OCU YNIOTHUTEIbHOM
NoBepPXHOCTM PaHLa

B mnnnnmetpax

Ounametp TpybbI (aeTann) OTKNOHEeHue
Ot 25 go 60 0,15
Ot 60 go 160 0,25
Ot 160 o 400 0,35
OT1400 no 750 0,5
Cs. 750 0,6

11.3.2. HecoocHOCTb YNAOTHUTE/IbHbIX MOBEPXHOCTEM COMpAraembix ¢aaHUEeB He A0/KHa MpeBbllaTh
YABOEHHOI0 OTK/NOHEHMSA, YKa3aHHOro B Tabinue; Npu 3TOM 3a30p A0/1KEH ObITb OAMHAKOBbIM MO BCEN OKPYKHOCTU U
COOTBETCTBOBATb TOJILLMHE NPOKAALKM.

11.3.3. Mpwn cbopKe PpnaHLEBbIX COEAUHEHWNI CAeayeT BbINOAHATL TpeboBaHuA 6.2.12.
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He gonyckaeTcs BblpaBHMBaHME NEPEKOCOB GaHLLEBbIX COEAMHEHUI HaTAKeHneM 6oNTOB (LUNKUIek), a TakKe
NMPUMEHEHNEM KIMHOBbIX NPOKAAZ0K.

11.3.4. MoHTax TpybonpoBoaa paspellaeTca To/AbKO Nocae YCTaHOBKU M 3aKPenIieHUs ONOPHbIX KOHCTPYKLNI
M NOABECOK B COOTBETCTBMMU C TpeboBaHUAMM npoekTa. COopoyHble eAnHULbI U y3/bl TPY6ONPOBOA0B A0/KHbI ObITh
Y/IOXKeHbl He MeHee YeM Ha ABe onopbl (MM 3aKpeneHbl Ha ABYX NOABECKAX) C 3aLMTOM UX OT ONPOKUAbIBAHUA UK
pa3BoporTa.

11.3.5. PacctosiHMe oT ¢naHUa apmaTtypbl uauM ¢naHUa KomMeHcaTopa A0 OMNopbl, MOABECKWU, CTEHbI,
NeperopoaKM UAK NePEKPLITUA AOKHO ObITb JOCTATOYHOE A5 06CNYKMBAHWUA GIAHLEBOTO COEANHEHMA.

11.3.6. B MecTax pacnonosKeHna usmepuTesbHbiX Auadparm BMECTO HUX NPU MOHTa)Ke A,0MYyCKaeTcA BPeEMEHHO
YCTaHaB/IMBaTb MOHTAXKHbIE KOJ/IbL,A B coOTBETCTBUM € HA,.

11.3.7. ApmaTypa, MMetoLas MexaHMYeCcKnin Uam anekTpUYeckuii NpuBoA, 40 nepesadn ee B MOHTaX A0/KHA
NPOXOANTb NPOBEPKY PaboTOCNOCOBHOCTM NpUBOAaA.

11.3.8. MNosoxkeHne Kopnyca apmaTtypbl B MPOCTPAHCTBE OTHOCWUTE/IbHO HAMpaB/ieHMs MOTOKA cpeabl U
pacno/ioXKeHue ocelt WTypBasios onpeaenatoTcA NPOEeKTOM.

11.3.9. TpybonpoBogHyt0 apmaTypy c/iedyeT MOHTUPOBATb B 3aKPbITOM COCTOAHMMU. PasbeMHble U CBapHble
coeMHeHMA apMaTypbl AO0JIKHbI ObITb BbINOAHEHbl 6e3 HaTAKeHUA TpybonpoBoga. Bo Bpems cBapKWM NpuBapHOM
apmaTypbl ee 3aTBOP HEOHXOAMMO MOHOCTbIO OTKPbITb, YTOObI NPEAOTBPATUTL 3aKJIMHUBAHME €r0 MPWU HarpeBaHUU
Kopnyca. Ecan cBapka npoussoautcs 6e3 noAkNagHbIX Kosel, apMaTypy MO OKOHYAHMWM CBAPKM MOMKHO 3aKpblTb
TOJ/IbKO MOC/IEe OYMCTKM ee BHYTPEHHUX NOOCTEN.

11.3.10. XonoaHbi Hatar TpybonpoBOAOB MOXKHO MPOBOANUTL MOC/IE BbIMOAHEHWUA BCEX CBAPHbIX COEAMHEHWN
(33 uCKNKOYEHMEM 3aMbIKAIOWErO), OKOHYATE/NIbHOrO 3aKpenieHUs HEMOABMMKHbIX OMOP HA KOHLAX Y4yacTKa,
noAa/IexaLlero XoN04HOMY HaTAry, a TaKKe nocsie TepmMryeckoin 06paboTkM (Mpy HeEOBXOAMMOCTN ee NPOBeAEHUS) U
KOHTPOA KayecTBa CBapHbIX COEAMHEHWUI, PAcnoOfIOXKEHHbIX Ha BCEM A/IMHE y4vyacTKa, Ha KOTOpOM Heobxoammo
NPOM3BECTM XONOLHbI HATAT.

11.3.11. OceBble KOMMEHCATOPbI CeAyeT ycTaHaBAMBaTb COOCHO C TPybonpoBogamu.

,ﬂ,OﬂyCKaEMbIE OTK/IOHEHUA OT NPOEKTHOIO NOJIOKEHUNA NPUCOEONHUTENbHbIX FlanY6KOB KOMMNEHCATOPOB npu
MX YCTAaHOBKE U CBapKe A0J/1XXHbl COOTBETCTBOBATb AOKYMEHTAUNUN Ha KOMMEHCATOpPbI.

11.3.12. lpwn ycTaHOBKE KOMMEHCAaTOPOB HaMpas/ieHMe CTPenkM Ha Kopnyce [LOMKHO coBnajatb C
HanpasiAeHWeM ABUXKEHUA BellecTBa B Tpybonposoge.

11.3.13. TMpu MOHTaXKe KOMMEHCAaTOPOB [O/XHbl WMCKAYATbCA CKPY4YMBatoLMe HarpyskM OTHOCUTE/IbHO
MPOAO0/IbHOM OCY U MPOBUCAHNE UX MO, AeNCTBMEM COBCTBEHHOM MacChl 1 Macchbl MPUMbIKaOLLMX TPY6oNpoBoaos, a
TaKXe O0/1XHa obecneunBaTbcs 3alMTa rMOKOro 3N1emMeHTa OT MEXaHUYECKMX NOBPEXAEHMI 1 OT NonagaHusa UCKP
npwv cBapkKe.

11.3.14. MOHTaXKHYO AMHY CUNbGOHHDBIX, TMH30BbIX U Ca/IbHUKOBbLIX KOMMEHCAaTOPOB NPUHMMALOT C Y4ETOM
NOMpPaBOK Ha TeMMNepaTypy HapyKHOTo BO34yXa NPy MOHTAe.

11.3.15. KomneHcatopbl c/aeayeT pacTArmBaTb A0 MOHTaXKHOW AJIMHbI C MOMOLLbIO MPUCIOCOBNAEHN,
NpeaycMOTPEHHbIX KOHCTPYKLMEN KOMMEHCaTOPa, UK HaTAMHbIMU MOHTaXKHbIMU YCTPOCTBaMU. PacTaxKy (CxkaTue)
KOMMeHCcaTopoB 0pOPMAAIOT aKTOM.

11.3.16. Mpn MOHTaxKe Ca/IbHUKOBbIX KOMMEHCATOPOB 0becneynBatoT cBO6oAHOE NepemelLeHMe NOABUKHbIX
yacTen M COXpPaHHOCTb HAbUBKMU.

11.3.17. CBapHOe coeguHeHWe, nepen CBApPKOM KOTOPOro ciedyeT NPOBOAUTb PACTAMKKY KOMMEHCATopa,
OO/IKHO ObITb yKasaHo B pabouyeit AOKymMeHTauumu. Bo usbexkaHue CHUMKEHWUS KOMMEHCALMOHHOW CnocobHOCTU
KOMMeHcaTopa 1 ero nepekoca cnefyet UCNO/b30BaTb COeAUHEHME, PACNONOXKEHHOE Ha PaccToAHNN He meHee 20DN
OT OCM CUMMETPUM KOMIMEHcaTopa.
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11.3.18. JIMH30Bble, CUAbPOHHbIE U CA/IbHUKOBbIE KOMMEHCATopbl c/iedyeT YyCTaHaBAMBaTb B COOPOYHbLIX
eaMHNLAX U 610KaX KOMMYHMKaLMN NPU UX YKPYNHEHHOW COOpKe, MPUMEHSAA NPU STOM AOMNOJHUTE/IbHbIE KECTKOCTU
ONA NpefoxXpaHeHNA KOMMNEHCATOPOB OT AedopMaLUmM U OT NOBPEKAEHUA BO BPpEMA TPAHCNOPTUPOBKKU, NOABEMA U
YCTaHOBKM. [10 OKOHYAHWUM MOHTaXKa BPEMEHHO YCTAHOB/IEHHbIE }KECTKOCTU YAANALOT.

11.3.19. OTKNOHEeHMe TpyboNpoBOAOB OT BEPTUKAAM (€CIM HET YKa3aHUIM B MPOEKTE) He A01KHO NpeBbIwaTh 2
MM Ha 1 m gnumHbl Tpybonposoza.

11.3.20. Mpn MOHTaXKe BepPTMKa/bHbIX Y4acTKOB TPybonpoBoAoB B pabouyelt AOKYMEHTauuu O0AXKHblI OblTb
npeaycMOTPEHbI Mepbl, UCKOYAOLLME BO3MOMXKHOCTb CXKATUSi KOMMNEHCATOPOB Mo, AeNCTBMEM MACChbl BEPTUKAIBHOTO
yyacTKka Tpybonposoga.

11.3.21. OkoHuaTenbHOE 3akpenseHne TpybonpoBOAOB B KaxAOM TemnepaTypHoOM 6/10Ke npu yKaagke Ha
3CTaKadax, B KaHanax Uam B NOTKaX AOIXKHO NPOBOAUTLCA, HAYMHAA OT HEMOABUMKHbIX OMNOP.

11.3.22. Tpy6onpoBogpl, Nepecekalolme Kene3HOLOPOXKHble MyTW, aBTOAOPOrM, npoesabl M apyrue
WH}KEeHepPHbIe COOPYKEHUS, CneasyeT MOHTUPOBATL NOC/Ie COM1acoBaHMA NPOKNAAKM B YCTaHOB/IEHHOM NopagKe.

11.3.23. AHTUKOPPO3MOHHYIO 3alMTY M TEMIOBYIO M30/1ALUI0 TPYOONPOBOAOB A0 YCTaHOBKU UX B MPOEKTHOE
NOJIO}KEHWE [OMNYCKAeTca BbINOJIHATL C YC/IOBMEM OOEecneyeHMa COXPaHHOCTU 3alMTHOrO TMOKPbLITUS Npu
NpPOU3BOACTBE MNOC/AEAYOLWNX MOHTaXKHbIX paboT.

11.4. OcobeHHOCTN MOHTaXa TpybonpoBOA0B C HOMUHANbHBIM AasneHuem cabiwe 10 MMa (100 krc/cm?)

11.4.1. C6b0poUHbIE eANHULbI U AeTann TpybonpoBoaoB A0/MXHbI cooTBeTcTBoBaTh FOCT 22790 n apyron HA.
Mpu npremKe B MOHTaX TPybONpoBOAOB U APYrUX U3AENNM cheayeT NpoBepaTh:

- pe3bboBble NpUcoeanHUTENbHbIE KOHLbI TPYD, AeTanen n apmatypbl - NPOKPYYMBAHUEM AETaNeln, Hanpumep
dnaHues;

- pe3bby WNWNeK - NPOKPYYNBAHMEM raek;

- reomeTpuyeckue pasmepbl NMPUCOEAMHUTENbHbIX KOHLOB TPY6 M COeAMHUTENbHbLIX AeTanei, apmaTtypsl,
dnaHueB, MydT, KpenexKHbIX geTanel U NPOKNAA0K B KoandecTtse 2% OT KaxK40M NapTMm, HO He MeHee 2 WTYK;

- COOTBETCTBME KOJIMYecTBa Tpyb, coeauHUTENbHbIX AeTanel, ¢paaHLeB, ANH3, MydT, apMaTypbl, KPpenerKHbIX
AeTanei u NPOKNaA0K KOANYECTBY, YKa3aHHOMY AN1A 3TUX MapTUi B CONPOBOAMUTENIbHON AOKYMEHTaLNN.

Apmatypa, MWCNOMHUTE/IbHbIE  MeXaHW3Mbl, MPUMEHAEMbIe B CXeMe KOHTPOAA, YyhpasBiaeHua U
NPOTUBOABAPUINHON 3aLMUTbl TEXHONOTMYECKMX NPOLECCoB, nepes YCTaHOBKOW A0/KHbI NPOXOAUTb UCMbITAaHUA Ha
MPOYHOCTb M MNOTHOCTb OCHOBHbIX AeTaNeil M CBapHbIX LWBOB, rEPMETUYHOCTb OTHOCUTE/NIbHO BHELLIHEW cpeasbl,
repMeTMYHOCTb 3aTBOPA U PYHKLMOHMpPOBAHUE C 0DOPMIEHNEM aKTOB UM C 3aNUCbIO B MacrnopTe, XKypHane.

TpeboBaHMA K O4UCTKE, CMa3Ke, COOPKE, COOCHOCTM M 3a30pam B Pa3beMHbIX COEAMHEHUAX TPY6ONpoBOAOB
yCTaHaBAMBaIOTCA B MPOEKTHOM UAN B HOPMATUBHO-TEXHUYECKOMW [OKYMEHTALMM.

He ponycKaeTca ycTpaHATb 3a30pbl, HEMAPAAIENbHOCTU UAN HECOOCHOCTU MEMXKAY COOPOYHBIMU eaAnHULAMM
AN AeTanamm NyTem HaTaXKeHusa TpybonpoBoaoB.

11.4.2. KpeneKHble AeTa/in A0/XKHbl OblTb OAHOM MAPTUM U A0NXKHbI OblTb 3aTAHYTbl C MOMOLLI YCTPOMCTB,
obecneynBatoLLMx KOHTPOJIb YCUANA HATSXKEHUS. [opALOK COOPKU COEANHEHUI N KOHTPOAS YCUANIA 3aTAXKKN LONKEH
6bITb MPUHAT U3 HOPMATUBHOM AOKYMEHTAL MM,

11.4.3. B cobpaHHOM dnaHUEBOM COeAMHEHUN WINUABKW AO/IXKHbI BbICTYNaTb U3 raek He MeHee YeM Ha OAMH
Lar pe3sbobl.

He pgonyckaeTcs ycTaHOBKa Wanb mexay dnaHuamu u raikamu. MNpu HaBepHyToMm ¢dnaHue pe3bboBas yacTb
npUcoeanHUTENIbHOTO KOHLA TPYObl A0/XKHA BbICTYNATh OT TopLa GAaHLa Ha OAMH Lar pe3bobl.

11.4.4. PacctosHne mexay o¢naHueBbiMM, pPe3bbOBbIMM COEAMHEHUAMW W  OTBEPCTUAMM B CTEHAX,
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neperopoaKax, NepekpbITUAX U OPYITUX CTPOUTENbHbIX KOHCTPYKUMAX cneayeT NPUHMMATbh C Y4ETOM BO3MOXKHOCTU
cbOpKM U pa3bopKM coeANHEHMA C MPUMEHEHNEM MEXAHN3UPOBAHHOIO MHCTPYMEHTA, NPU 3TOM ANA Tpybonposoaos
C HoMUHaNbHbIM anameTtpom DN <= 65 yKkasaHHoOe paccToaHne npmHMMatoT He meHee 300 mm 1 He meHee 600 mm -

ana Tpybonpososa 00bI1IeTO Anametpa.

11.5. JokymeHTauMa M MapKUpoBKa TPybOMpoBOAOB MAM COOPOYHBIX eAMHUL, MOCTABAAEMbIX 3aBOSAMM-
M3roTOBUTENAMU

11.5.1. Kaxablit Tpybonposog wau cbopodyHasa eauHMLA MOCTaBAAETCA 3aKasuuKy CcO caeaytollein
OOKYMEeHTaumei:

- cbopoYHbIN YepTex TpybonpoBoda UM cOOpPOUYHOM eANHULbI B ABYX K3eMNAsAPaX;

- nacnopT Ha cbopoYHble eANHULIbI CTaNbHbIX TPYHONPOBOAOB KOMMIEKTHbBIX TPYBOMNPOBOAHBIX AMHNIA (1 3K3.);
- nacnopTa Ha apmaTypy U AeTanun Tpybonposoaa, KpenexHble AeTanu U ynaoTHeHus (1 aKs.);

- CBeAEHMA 0 NoATBEPKAEHUN cOOTBETCTBUA (NpU HeobxoamnmocTu) (1 aKs.);

- BEAOMOCTb Ha YMaKOBKY (KOMMNAEKTOBOYHaA BEAOMOCTb) B OIHOM 3K3eMNAAPE;

- ynaKOBO‘-IHbIVI JTNCT B TPEX aK3emMmnnAapax, n3 KOTOPbIX OAUH SK3EMNNAP OTNPABNIAETCA I'IO‘-ITOVI, OAWH 3K3emMmnnAap
nomMmeuwlakoT B YNaKOBOYHOM AWKKE, OOUH 3K3eMNNAP - Ha YNAaKOBOYHOM ALLUKE.

11.5.2. C60poYHbIe eaANHULbI U3 HepXKaBelowWmx cTanei u ctaan 2004 mapKupyloTca APKo HeCMbliBaemMown
KpacKo.

11.5.3. C60opouHble eanHULbI U3 CTanen, Kpome HepKaBetoLer u ctanm 20H04, mapKMpyoT KnenmeHnem.

11.5.4. MapKnpoOBKy c/iegyeT HAHOCUTb Ha PaccToAHMKN He meHee 200 mm OT OA4HOMO U3 NPUCOEAUHUTENbHbIX
KOHLLOB Tpybbl, C yKasaHWem B yucautene wudpa TEXHONOTMYECKON YCTAHOBKM, B 3HAMeHaTesne - wudpa AMHUK
Tpybonposoga. MapKkuposaTtb HagneXMUT WpnUdTOom B cooTBeTcTBMM ¢ HA.

11.5.5. Cxema MapKMPOBKU COOPOYHBIX €AMHWUL, A0/KHa OblTb eauHOW AnA Bcex TpybonposBoaoB B
TEXHO/IOTUYECKOM CXeME NN NPOEKTeE.

MecTa MapKMPOBKM 06BOAAT APKOIM HECMbIBAEMOW KPAcKOM 1 MNOKPbIBaOT HeCUBETHLIM ITAKOM.

11.5.6. eTanu v apmatypa, He Boweawwne B CHOPOUHbIE eAMHULbI, MAPKUPYIOT HECMbIBAEMOMN KPacKoM
HomMmepom TpybonpoBOAHOM IMHUMN MO MOHTAXKHOM cneumduKkaumnm.

11.5.7. Kaxagoe ynakoBo4HOe MecTo TpyD, MOCTaB/AsAeMbIX METParKoOM M BXOAALMX B MOCTABOYHbIM ONOK,
MapKMPYIOT C YKasaHMEM HOMepa TEXHONOMMYECKON YCTaHOBKWM, HOMeEpa MNOCTaBOYHOro 670Ka, Homepa
TpybonpoBoaHOM NNHUK U ByKBbl "T". BUPKN C MapKUPOBKOWM, HAHECEHHOM yAapHbIM cnocobom, KpenaTt ¢ oboumx
KOHLL0B YNaKOBKM.

11.5.8. Ha Kaxgom rpy3oBom mecte MapKUPOBKY HAHOCAT Ha AP/ibIKax AWM HENOCPEeACTBEHHO Ha TOPLEBLIX U
HOOKOBbIX CTEHKaX fALMKOB APKOI HECMbIBaE@MOWM KPACKOM C yKasaHMEM HOMepa rpy30BOrO MECTa, YMCaa rpy30BbixX
MECT B AaHHOW TpybOMpOBOAHOW /AIMHMMK, NoAy4aTens U ero agpeca, OTNpPaBUTeNs M ero agpeca, maccbl (HeTTo,
6pyTTO), rabapuUTHbLIX PasmepoB rPy30BOro MecTa, MaHMMyAAUMOHHbIX 3HaKoB ("Bepx", "He KaHTOBaTb", "MecTo
cTponoBku”, "ueHTp macc").

11.5.9. C kKaxpgou TpybonpoBoAHON AMHMEN NOTPebUTento HanpasaseTcA cnepytowas TeXHUYecKas
AOKyMeHTauums:

- nacnopt Tpy6onpoBoaa;
- cBeZ.eHUA o Tpybax u aeTansax Tpybonpososa;

- CBeAeHnA O CBapHbIX coeanHeHUAX;
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- NepeyeHb apMaTypbl, BXoAALWEN B COOPOUYHbIE eAUHULLbI CTaslbHbIX KOMMIEKTHbIX TEXHOIOMMUYECKUX TNHWUIA;
- aKT r’MApPaBAINYECKOro UCMbiTaHMA COOPOUHbBIX eANHNLL

- aKT PeBM3UM N UCNbITaHMA apMaTypbl;

- cneymduKaums;

- 3aKNloYeHue.

dopMmbl AOKYMEHTaUMW NpuBeaeHbl B MpuaoxkeHuax M u H.
12. TpeboBaHMA K CBapKe 1 TepmMmyeckoin obpaboTke

12.1. Ceapka

12.1.1. Mpw” U3roToBNAEHUN, MOHTaXKe U PeMOHTEe TPyHONpPoOBOAOB N UX 3N1EMEHTOB A0NYCKAeTCs NpUMeHeHne
BCEX MPOMbILLIIEHHbIX METOA0B CBAaPKKU, 06ecneuymnBatoLLmx He0BXoAMMYHO SKCM/TYaTaUuMOHHY0 HAaAEeXKHOCTb CBAPHbIX
CoeIHEHUN.

12.1.2. Ta3oBas (aueTWUNeHOKUCNOPOAHas) CBapKa AOnyckaetca Ans  Tpyb U3 yraepoaucTbiXx W
HU3KO/IerMPOBaHHbIX Henoakanueatowmxca cranen (171C, 09rN2C n ap.) ¢ ycnoBHbiM AnameTpom Ao 80 mm U
TO/ILLMHOM CTEHKM He 6onee 3,5 mm npu gasneHnm o 10 MMa (100 krc/cm?).

12.1.3. Ta30Bas cBapKa CTbIKOB M3 HW3KONETMPOBAaHHbIX 3aKasuBawowmxca ctanen (15XM, 12X1IMP u gp.)
AOMNYCKAETCA NPU MOHTAXKe U PeMOHTe TPYO ¢ HOMUHAbHbIM AnameTpom DN <= 40 1 TOALWMHON CTEHKM He bonee 5
MM npu gasaeHnn go 10 MMa (100 krc/cm?).

12.1.4. CapKa TpybonpoBoA0B M UX 3/IEMEHTOB A0/1KHA MPOBOAUTLCA B COOTBETCTBMM € TpeboBaHMAMM TY Ha
N3roTOB/IEHME, NPOU3BOACTBEHHbIX MHCTPYKUWI UM TEXHOIOTMYECKOM AOKYMEHTALUM, COAEpPKALLEN YKazaHMA No
NMPUMEHEHUIO KOHKPETHbIX MPUCAAO0YHbIX MaTepuanos, GOCOB M 3alLMTHbLIX FA30B, MO NpesBapuUTENibHOMY U
COMyTCTBYIOLLEMY MOAOrPEBY, MO TEXHOJIOTUM CBAPKN N TepMUYECKO 06paboTKK, BUAamM M 06bemMy KOHTPOAA.

12.1.5. K npous3BoACTBY CBapOYHbiXx PaboT, BKAOYAA NPUXBATKY WM MPMBAPKY BPEMEHHbIX KpenaeHui,
[ONYCKalOTCA CBapLLMKM, aTTEeCTOBAHHbIe B COOTBETCTBUM C AeNcTByOWMMM TpaBuiammn aTTecTalmm CBapLLMKOB U
CNeuunaancToB CBapoYHOro NPOM3BOACTBA M MMEOLLME COOTBETCTBYIOLLEE YAOCTOBEPEHUE CBAPLLMKA YCTAHOB/IEHHOMO
ob6pasya. Mpu 3ToM CBapWMKM MOTyT 6biTb AOMNYLWEHbI K TeEM BMAAM CBapO4HbIX PaboT, KOTopble YKasaHbl B MX
YO0CTOBEPEHUSAX.

12.1.6. PykoBoacTBO paboTamum no cbopke, cBapKe, TEpMMUYECKON 06paboTKe M KOHTPOO KayecTBa CBapHbIX
COeAMHEeHUN [O0NKHbI OCYLWECTBAATb UHKEHEPHO-TEXHUYECKME PAabOTHUKU, UMEIOLLME CeLManbHY0 TEXHUYECKYHO
NOArOTOBKY, M3yyMBLUME HACTOAWMK cTaHZapT, P, TexHonoruMyeckue npoueccbl U gpyryilo HA v npoweawmne
aTTecTayuio.

12.1.7. Ona cBapkuM TpybonpoBOAOB W WX 3NEMEHTOB AO/IKHbI MPUMEHATbCA Cleaylolime CBapoYHble
martepuansl:

- 3N1eKTPOAbl NOKpbITbie meTannndeckue no NOCT 9466, NOCT 9467, TOCT 10052 nan TY Ha M3rotoBsieHME U
NOCTaBKY KOHKPETHOM MapKU 3/IEKTPOA0B;

- 3/1eKTpoAbl BO/IbdpamoBble cBapoyHble no FOCT 23949;

- NPOBOJIOKA CTanbHaA ceapoyHaa no NOCT 2246 nan TY Ha KOHKPETHYIO MapKy NPOBOJIOKY;
- aproH rasoobpasHbiii no FOCT 10157 (BbicLIEro U NEPBOro COPTOB);

- AnoKeua yrnepoga (yrnekmcnoit ras) no FOCT 8050 (mapka cBapo4Has);

- dntoc cBapouHbIN naasneHbin no FOCT 9087 unun TY Ha NOCTaBKY KOHKPETHOM MapKu;
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- KUcnopog, razaoobpasHblii TexHuyecknin no FOCT 5583;
- aUeTUNEH PacTBOPEHHDIN M ra3o00bpasHblit TexHuyeckmin no FOCT 5457.

12.1.8. CBapo4yHble MaTepuanbl [OMKHbI ObITb aTTeCcTOBaHbl, UMeTb cepTUdUKaATbl U YOO0BAETBOPATH
TpeboBaHUAM CTaHAAPTOB UK TY.

12.1.9. Mpwn oTcyTcTBMM CepTUPUKATOB CBapPOYHble MaTepuasbl AOMYCKAETCA MCMO/Ib30BaTb TO/IbKO Noc/e
NPOBEPKN XMMUYECKOFO COCTaBa M MEXaHUYECKMX CBOMCTB HaN/aB/AEHHOrO MeTajlla Ha CoOOTBeTCTBUE TpeboBaHMAM
CTaHgapToB nan TY.

12.1.10. Mpv nNoNy4YeHUN Hey[0BNETBOPUTE/bHLIX PE3yNbTaTOB MO KaKoMy-Mbo BUAY WCMbITAHWI WM
XMMMUYECKOMY aHANN3Yy Pa3peLlatoTca NOBTOPHbIE UCMbITAHUA. MX NPOBOAAT HAa YABOEHHOM Yuc/ie 06pasLLoB Mo Tem
BMAAM UCMbITaHWIA, KOTOPbIE 4a/IM HeYA,0BNETBOPUTE/IbHbIE Pe3y/bTaTbl. ECM NpKY NOBTOPHbIX UCMbITAHMUAX NOJTYYEHbI
HeyA0BNETBOPUTE/IbHbIE Pe3yibTaTbl AaXKe N0 O4HOMY M3 BUAO0B, BCIO NApTUIO CBAPOUHbIX MaTePManoB GpaKyioT.

12.1.11. N ayCTEHUTHbIX CBAPOYHbIX MaTEPNAIOB, NpeaHasHaYeHHbIX A8 CBAPKM COeANHEHWUI, paboTatowmx
npu TemnepaType 450 °C 1 Bblle, HEO6X0AMMO NPOBOAMUTL KOHTPO/Ib KosinyecTBa GeppuTHOM dpasbl B COOTBETCTBUM C
TpebosaHuamn FOCT 9466, FOCT 2246. Coaep:kaHne peppuTHON dasbl B HAMIABAEHHOM METaNNe A0MKHO ObITb He
bonee 6%.

12.1.12. CBapouHble MaTepumanbl, npeaHa3Ha4YeHHble ANA CBAapKM COEAMHEHUI U3 NEPAUTHbIX
XPOMOMONNDBAEHOBBIX CTas1el, paboTatoWwmx B BOLOPOACOAEPKALLMX cpeaax Npu TemnepaTtype Bbiwe 200 °C, A0MKHbI
obecneunBaTb COAEpP)KaHME XPOMA B HANNABAEHHOM MeTaj/le He MeHee MWHUMAJIbHOTO COAEPKAHMA XPOMa B
CBapvBaeMoOl CTaNn, yCTaHOBAEHHOTro TpeboBaHMAMM CTaHAAPTOB, TY UM NpoeKTa.

12.1.13. Mpu Hannumm TpeboBaHU MO CTOMKOCTM CBapPHbIX COEAMHEHWNI MPOTUB MEKKPUCTA/LIUTHON KOPPO3UM
ayCTEHUTHbIE CBapOYHble MaTepuanbl HEOHX0AMMO MUCNbITbIBATb B cooTBeTCTBUM ¢ FOCT 6032.

12.1.14. Twvnbl, KOHCTPYKTUBHbIE 31E€MEHTbl MOArOTOBAEHHbIX KPOMOK W CBApPHbIX LWBOB AOJ/IXHbI
cootBetcTBoBaTb [OCT 16037, FOCT 22790 wan gpyroi HA.

12.1.15. Pe3Ky Tpyb “ NoAroTOBKY KPOMOK MoZ CBApKy HEOBX0AMMO NPOBOAUTb MEXaHUYEeCKMM Crocobom.
JonyckaeTca nNpMmeHeHWe ra3oBoW pesku ana Tpyb M3 yrnepoamcTbiX, HU3KONErMPOBAHHBIX U TEMI0YCTONYMBbIX
CTaNen, a TaKKe BO3AYLWHO-AYroBOM U NAa3MeHHON pe3ku ansa Tpyb 13 Bcex MapoK ctanei. Mpu orHeson peske Tpyb
O0/KeH ObITb NPEAYCMOTPEH NPUNYCK Ha MeXaHMYecKyto 06paboTky.

12.1.16. Ta3oBylo, BO34YLIHO-AYrOBYIO M NAA3MEHHYIO pe3Ky TPyb M3 3aKanmBaloWMXCA TENA0YCTOMYMBDLIX
cTaneit Heob6xo4MMO NPOBOAUTL C NpeaBapuTeNbHbIM nogorpesom oT 200 ao 250 °C U meaNeHHbIM OX/1aXKaeHMEM
nog, cnoem TenJ0M30NALmM.

12.1.17. Mocne orHeBOW pe3ku Tpyb M3 3aKa/MBAIOLIMXCA TEM/0YCTOMUYMBLIX CTasei MoAroTOB/AEHHbIE MOZ,
CBaPKY KPOMKM A0/KHbl ObiTb MPOKOHTPOAMPOBAHbI KAaNUAASPHOM UAN MAarHUTONOPOLLUKOBOM AedeKTOCKONUen nnau
TpaBneHnem. ObHapyKeHHble TPEeLMHbI YAAAAT NyTeM Aa/ibHelwen MexaHMYeCcKoM 3a4MCTKON BCEM NMOBEPXHOCTH
KPOMKM.
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12.1.18. OTK/IOHEHWE C OT NeprneHANKYIAPHOCTM NOATrOTOBAEHHbIX MO/ CBapKy TOPLLOB K OcU Tpybbl (PUCYHOK
12.1), namepeHHoe HanoXKeHWem yrosibHMKa Ha 6a30BYyt0 MOBEPXHOCTb AJMHON He MeHee 100 mm, He AOJ/IKHO
NpeBbIWaTb CNeAyLWMX BENNYMH:

0,5 mm - gna DN <= 65;
1,0 mm - gnsa DN cBbiwe 65 0 125 BKAKOUYNTENBLHO;
1,5 mm - gna DN cebiwe 125 go 500 BKAOUNTENBHO;

2,0 mm - gna DN > 500.

id ar

PucyHok 12.1

12.1.19. C6opka CTblKOB Tpyb nog CBapKy AO/KHA MNPOBOAUTBCA C WCMNOSb30BAaHMEM LEHTPOBOYHbIX
npucrnocobaeHnii, obecneumBatoWmx TpPebyemytdo COOCHOCTb CTbIKYeMbiX TPyO M paBHOMEPHbIM 3a30p MO Bcel
OKPYXHOCTM CTbIKa C MOMOLLBIO MPUXBATOK WM BPEMEHHbIX TEXHOJOTMYECKUX KPEeneHui, npuBapuBaeMblix Ha
paccTtosHum 50 - 70 mm oT Topua Tpyob.

TexHoNOrMYyecKme KpenneHns 40MKHbl ObiTb U3rOTOB/IEHBI M3 CTa/IN TOTO ¥Ke KAacca, YTo 1 cBapuBaemble TpyObl.
Mpu cbopKe CTbIKOB W3 3aKa/IMBAOLLMXCA TEMJIOYCTOMYMBLIX CTanel TeXHOMOrMYecKMe KpensieHUs MoryT 6biTb
M3roTOB/IEHbI U3 YINEPOANUCTLIX CTaNEN.

12.1.20. Mpu cbopKe CTbIKOB M3 ayCTEHWUTHbIX CTaseil C TOJILMHOM CTEHKM Tpybbl MeHee 8 MM, K CBapHbIM
COEAMHEHUAM KOTOPbIX NPeabABAAOTCA TPebOBaHUA CTOMKOCTM K MENKKPUCTAJZIMTHON KOpPpPO3uK, MnpuBapKa
TEXHONOMMYECKUX KPENnIeHUI He paspeLuaeTca.

12.1.21. Npu cbopKe Tpyb M APYr1MX 31E€MEHTOB C MPOAO/bHBIMM WBAaMK NOCAEAHME A0/KHbI ObiTb B3aMMHO
cmeleHbl. CMelLeHne L0MKHO BbiTb He MeHee TPEXKPATHOM TOLWMHbI CTEHKWN CBapunBaeMblx Tpy6 (3/1emeHToB), HO
He meHee 100 mm. Mpu cbopKe Tpyb 1 APYTUX 3NEMEHTOB C HOMUHAbHLIM AnameTpom 100 MM M MeHee NPOAO/bHbIe
LIBbI 40/IHbl 6bITb B3aMMHO CMELLEHbI Ha BEIMUYMNHY, PaBHYIO OAHOW YETBEPTU OKPYKHOCTM TPY6bI (31emeHTa).

12.1.22. Mpu cbopKe cTbika He0bxoAMMO NpeayCMOTPEeTb BO3MOXHOCTb CBOOOAHOM ycaaKM meTasnna Wwea B
npotiecce cBapku. He AonycKaeTca BbIMOAHATL COOPKY CTbIKa C HATATOM.

12.1.23. MNpu cbopke TPyb M APYrMX 3N1€MEHTOB CMELLEHME KPOMOK MO HApPYKHOMY AMAMETPY He O0/KHO
npesbiwaTb 30% OT TONLLMHBI TOHKOCTEHHOTO 3/1eMeHTa, HO He 6osiee 5 mm. Mpu 3TOM NaBHbIM Nepexos, OT aN1eMeHTa
¢ 00nbIeit TO/ILMHON CTEHKM K 3/IEeMEHTY C MEHblUeil TONLWMHON obecneymBaeTcs NOCPeACTBOM HaKAOHHOrO
PacnonoXeHna NOBEPXHOCTU CBAapHOro wea. Ecnm cmelleHrne KpOMOK MpeBbIlaeT AONYCTMMOE 3HaYeHue, To AAA
obecneyeHus NNaBHOro nNepexosa HeobXoAMMO NPOTOUUTL KoHel, TPy6bI € 60nbImIUM HapPYXHbIM MaMeTPOM MoL
yrniom He 6onee 15°.

12.1.24. B cobpaHHbIX Noj CBAPKY CTbIKOBbIX COeaMHEHMAX M3 Tpyb M geTanelt oa4MHAKOBOM HOMWHAIbHOM
TONLWMHBI, HE NOANEeXKALMX MexaHNYecKo 06paboTKe Nocsie CBapKM B 30HE LIBA, AOMNYCKAaEMOE CMELLEHNE KPOMOK
(HecoBnageHne nNOBEPXHOCTEN COEAMHAEMbIX AeTanel) AOMKHO OblTb He 6osiee COOTBETCTBYHOLLMX BEIUYMH,
YKasaHHbIX B Tabauue 12.1.
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Tabnunua 12.1

Hopmbl gonycKkaembiX CMELLEHMA KPOMOK Npun cbopKe nonepeyHbix
CTbIKOBbIX COEAMHEHUN

B munanmetpax

o MakcmanbHoe fonycKkaemoe CMeLL,eHNe KPOMOK B
HomnHanbHasa TONWMHA cCOeANHAEMBIX AeTanen, S
CTbIKOBbIX COeANHEHNAX
Jo 6 0,15S+0,3
OTr7p010 0,15S
Cs. 10 oo 20 0,055+1,0
Cs. 20 0,1S, HO He bonee 3

12.1.25. CmelleHMe KPOMOK B nuctoB (pucyHoK 12.2), namepsiemMoe MO HeWTpasibHOM OCU, B CTbIKOBbIX

NPOAONbHbIX COEAMHEHUAX, ONPeaenArLWMX NPOYHOCTb 0beyalik1, He A0KHO npesblwaTtb B = 0,1S, Ho He 6onee 3
MM.

&

A RN

PucyHok 12.2. CmeleHMe KPOMOK IMCTOB B CTbIKOBbIX NPOA0/AbHbIX
coegnHeHUAx

o
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12.1.26. Mpn cmeLLeHMM KPOMOK, NPeBbILLAtoLLEeM AONYCTUMOEe 3HaYeHne coriacHo 12.1.24, 12.1.25, Ha Tpybe

WUnu aetanm cbopoyHoi eanHULbI 00ubIIeH TOJIWMHBI A0/KeH 6bITb obecrnedeH NaaBHbIM nepexod nog yranom 15°
K 2/IEMEHTY MEHbLLEN TONLWMHbI (pUcyHokK 12.3).

. 2 %
=

a - CKOC C BHellHeM CTOPOHbI

2z
_

6 - CKOC C BHYTpEHHEeN CTOPOHbI

e

B - CKOC C BHYTPEHHEN U C BHELIHEN CTOPOH

r- coegnHeHmne 6e3 cKoca KPOMOK

PucyHok 12.3. Mpumepbl KOHKPETHbIX popm nepexoga oT bosbluen
TO/ILUMHBI K MEHbLLEN

KoHKpeTHble ¢GOpMbl YKa3aHHOro Mepexosa [OJIKHbl YCTaHABAMBATbCA KOHCTPYKTOPCKOW (MpPOEKTHOM)
OOKYMeHTauMel ncxoan n3 TpeboBaHniA pacyeTa Ha NPOYHOCTb M U3 HEOBX0AMMOCTM 0becneveHma KOHTPOIA CBAPHbIX
COeZIMHEHUI BCEMU NPeaYCMOTPEHHBIMU METOLAMM.

12.1.27. OTKNOHEHME OT NPSAMOJIMHENHOCTM COBPAHHOrO BCTbIK y4acTKa TpybonpoBoaa, M3MepeHHOE IMHENKOM
anvHoi 400 mm B Tpex paBHOMEPHO PACMOIONKEHHbIX MO NepUMeTpy MecTax Ha pacctoaHum 200 Mm OT CTbIKa, He
OO0J/IKHO NpeBbILWaTh:

1,5 mm - gnsa Tpybonposogos PN > 100 1 TpybonpoBoaos | Kateropuu;
2,5 mm - gna Tpybonposogos Il - V Kateropuii.

12.1.28. K KayecTBy NPUXBATOK MPeabaABAAOT TaKue Ke TpeboBaHMA, KaK U K OCHOBHOMY CBAapHOMY LUBY.
MpuxBaTKKM, Mmetowme HeponycTtumble aedekTbl, 0OHapyKeHHble BHELWHWM OCMOTPOM, AO/XKHbl ObiTb yAaneHsbl
MexaHMYecKMm cnocobom.

12.1.29. C60pKa CTbIKOB TPYD 1 APYrMX 3n1eMeHToB, paboTatowmx nog gasneHnem o 10 MMa (100 krc/cm?), ans
BCEX KaTeropuii TpybonpoBoaoB, KpoMe KaTeropmu |, MOXKeT OCyLLLeCTBAATLCA Ha OCTAOWMXCA NOAKNAAHbIX KO/bLax
WU CbEMHbIX MeAHbIX KO/1bL,AX, €C/M 3TO NpeayCcMOTPEHO B MPOEKTHOM AOKYMEHTAUUN.
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12.2. Tepmunyeckan obpaboTka

12.2.1. Heo6X0AMMOCTb BbINOAHEHUS TEPMUYECKON 0B6PabOTKM CBAPHbIX COEANHEHUI U ee peXknUMbl (CKOPOCTb
HarpeBa, TemnepaTypa NpW BblAEP:KKe, NPOAOIKUTENbHOCTb BbIAEPMKKU, CKOPOCTb OX/NAXKAEHMA, OXNarkKAaaloLLan
cpena v ap.) AOMKHbI 6bITh YKasaHbl B TY, MPOEKTHOM UK Apyroi paboyel 4OKYMeEHTaLUN.

12.2.2. K npoBegeHuto paboT no Tepmmyeckon obpaboTke CBapHbIX COEAUHEHUMN AOMYCKATCA TEPMMUCTbI-
onepaTopsbl, Npolleline cneunanbHyo MNoAroTOBKY, BblAepKaBlluMe COOTBETCTBYIOLLME UCMbITAHUA U MMeloliue
YA0CTOBEpPEHUE Ha NPaBo NPON3BOACTBa 3TUX PaboT.

12.2.3. O6s3aTenbHoOl TepMmoobpaboTKe nogneskart:
- CTbIKOBbIE COEANHEHUA 31EMEHTOB U3 YI1ePOAMUCTLIX CTANEN C TONLWMHON CTEHKM Bonee 36 Mm;

- CBApHble COeAMHEHUNA WTYLEPOB C Tpybamu 13 yraepoaucTbix cTasien npu ToALWMHE CTEHKKU Tpybbl 1 WwTyuepa
6onee 36 1 25 MM COOTBETCTBEHHO;

- CTbIKOBble COEAMHEHMA 3/IEMEHTOB U3 HWU3KONErMpOBaHHbIX MapPraHLUOBUCTBIX M KPeMHEeMapraHLoBUCTbIX
CTanen c ToNWuHoM cTeHkn bonee 30 mm;

- CBapHble COEAMHEeHMA LWTyuepoB C Tpybamu M3  HU3KONErMPOBaHHbIX  MapraHUOBUCTBIX MU
KpeMHeMapraHuoBMCTbIX CTasielt Npu TOALWMHE CTEHKM Tpy6bl 1 WwTyuepa 6onee 30 M 25 MM COOTBETCTBEHHO;

- CTbIKOBblEe COEAUHEHUS M CBaPHble COEANHEHUA LWTYLEepoB C Tpybamn M3 XPOMOKPEMHEMAPraHLOBUCTbIX,
XPOMOMONGAEHOBBIX, XpomomonunbaeHoBaHagMeEBbIX, XpOMOoBaHagMeBoIbGPamoBbIX "
XpoMmomonunbaeHoBaHaaneBo/ibGPamoBbIX CTasiell HE3aBUCUMO OT TOJILLMHbI CTEHKU. [11s CBAPHbIX COeAUHEHWUI U3
CTanu mapokK 12XM, 12MX 1 15XM TonwmHom He 6onee 12 Mmm, BbINOSHEHHbIX C MPUMEHEHNEM 3/1EKTPOA0B TUNa -
09X1M, TepmoobpaboTKa He siBnaeTcs obAsaTenbHOM NpPU YCNOBUK obecrneyeHmn TBEPAOCTU METaNNa LWBaA U 30HbI
TEPMUYECKOTO BAMNAHUA He Bbiwe 240 HB;

- CTbIKOBbIE COEAUHEHUSA U CBAPHbIE COEANHEHUS LWITYLLEPOB C TPYBamu U3 yrnepoamcTbix U HU3KOIErMPOBAHHbIX
CTanen, npefHasHayYeHHble AN paboTbl B Cpesax, Bbi3bIBAOLLMX KOPPO3MOHHOE pacTpeckuBaHue (o TpebosBaHUIO
npoekTa);

- CTbIKOBble COEAMHEHWA W CBApHble COEAMHEHMA LWTYLEPOB C TPybamMu U3 ayCTEHWUTHbIX CTaseln,
CTabnNM3NPOBAHHbBIX TUTAHOM UM HUOOUWEM, NPeaHa3HaYeHHble A8 paboTbl B cpesax, BbI3bIBAOLLMX KOPPO3UOHHOE
pacTpeckMBaHMe, a TaKxe npu TemnepaTtypax Bbiwe 350 °C B cpenax, Bbi3biBAOLWMX MEXKPUCTANIUTHYIO KOPPO3ULO,
[AOJIKHbI NoABepraTbca CTabuamnsmpytowemy oTKury (no TpeboBaHMIO NPoOeKTa);

- CBapHble coegnHeHnA NpPoaO0IbHbLIX WBOB /1ENECTKOBbIX NepexonoB U3 yrnepoanctbiX U HU3KO1ErMPOBaAHHbIX
CTanen He3aBUCUMO OT TONWWNHbI CTEHKU.

12.2.4. Ons Tepmmyeckoit 06paboTKM CBapHbIX COEAMHEHUM MOXKET NPUMEHATLCA KaK OBOLLMIA NEeYHOM Harpes,
TaK M MECTHbI NO KOJbLy /1l06bIM MeToA0M, obecrneynBatoLMM O4HOBPEMEHHbIM U PpaBHOMEPHbI HarpeB CBapHOro
WBA U MPUMbIKAIOLNX K HEMY C 0BENX CTOPOH Y4aCTKOB OCHOBHOIO MeTaslsla Mo Bcemy nepumeTpy. MuHumanbHas
WMPUHA HAarpeBaemoro y4yactka 4o Tpebyemolt TemnepaTtypbl He A0KHA 6bITb MeHee ABOMHOM TONLWMHbI CTEHKU B
KaKAyo CTOPOHY OT rPaHuLLbl CNaB/eHUs, HO He MeHee 50 mm.

12.2.5. YyacTku TpybonpoBoaa, pacnoioxKeHHble BO3/ie HarpeBaemoro npu TepmoobpaboTke KoJbla, A0XKHbI
6bITb NOKPbITLI TEN0N30AALMEN ANA 0becnedYeHma NAAaBHOFO MU3MEHEHMA TeEMMNEPATypbl MO A/NHE.

12.2.6. Ana Tpy6onpoBoA0B U3 XPOMOHUKENEBbIX ayCTEHUTHbIX CTaseli He3aBUCMMO OT Be/IMYMHbI pabouero
[aB/eHUA NPUMEHeHNe rasonaMeHHOro HarpeBsa He JoMycKaeTcs.

12.2.7. Mpu npoBegeHMM TepMUYEecKOM 06paboTKM [oMKHbI cobntopatbca ycnosua, obecneymBatowme
BO3MOXHOCTb CBOOOAHOrO TEM/I0OBOrO PAaCLUMPEHUS U OTCYTCTBME NAACTUYECKUX AedopmaLLnii.

12.2.8. TepmoobpaboTka CBAPHbIX COEAMHEHUIN [0/IKHA NPOBOAUTLCS 6e3 nepepbliBoB. MpU BbIHYKAEHHbIX
nepepbiBax B npoLecce TepMoobpaboTKM (OTKAOUEHME SNEKTPOIHEPTUM, BbIXOA, U3 CTPOA HarpesaTens) Heobxoanmo
obecneynTb MeaIeHHOE OXNlaXKaeHue cBapHoro coegmHeHma go 300 °C. Mpu noBTOpPHOM Harpese Bpemsa npebbiBaHMA

N Ha canT 54


https://tk-expert.ru/

CBapHOro coegnHeHnAa npum temnepaTtype BblAEPXKKNU CYMMUPYIOT C BpeMeHeM BblAepPXKKN NepBOHA4Ya/IbHOIo Harpesa.

12.2.9. PexKMMbl HarpeBa, BbIAEPMKKU U OXNaXKAEHUA NPU TEpMUYECKON 06paboTKe Tpyb U ApYyrux 3/1eMeHTOB
AOJIKHbI PEFUCTPUPOBATLCA CAMOMULLYLLIMMM NpUbopamMm.

12.2.10. Tepmoo6paboTKy 04HOMO M TOFO Ke CBapHOro CoeguHEeHMA A0MNYCKaeTcA NpoBoAMTb He 6onee Tpex pas.
Konnyectso TepmoobpaboToK B perkMme OTNyCKa He OrpaHMYMBaEeTCS.

12.2.11. MNocne XxonoAHOM TMOKU THYTble Y4acTKM Tpyb M3 yrnepoaucTbiX U HU3KOJErMpPOBAHHbLIX CTanemn
nog/iexar Tepmuyeckon obpaboTKe, ec/n OTHOLIEHWE cpefdHero paguvyca rmba K HOMWMHANbHOMY HapyKHOMY
AnameTpy Tpybbl cocTasaseT meHee 3,5, a OTHOWEHME HOMWHA/IbHOM TOJILLMHBI CTEHKM TPYObl K €6 HOMWHaIbHOMY
HapyXHoMy AunameTpy npesbiwaet 0,05; rHyTble y4acTKM TPYyO U3 ayCTEHWUTHbIX CTasell NoAnexaT TepMUYecKomn
06paboTKe HE3aBUCMMO OT ANaMeTpa U TONLLMHBI CTEHKU TPY6bl.

12.2.12. MNocne ropayen rmMbKkn Tepmmuyeckyto obpaboTKy FHYTbIX y4acTKoB Tpyb A0OMNycKaeTca He NPOBOAMUTD,
ec/in TemnepaTypa KoHua aepopmaumm He Huxke 700 °C anda yrnepoamcTbiX U HU3KONETMPOBAHHbIX CTaNIel U He HUXKe
850 °C gns ayCTEHUTHbIX CTaNeMn.

12.3. KOHTPO/Ib Ka4yecTBa CBAapPHbIX COEAUHEHWNN

12.3.1. KOHTPO/b Ka4yecTBa CBapHbIX COEAMHEHMI CTalbHbIX TPYOONPOBOAOB BKAOYAET:
- MOOMEepPaLNOHHbIN KOHTPO/b;

- BHELHMWIA OCMOTP U U3MepPEeHUs;

- YNbTPa3BYKOBOWN NN paanorpadnyeckmnini KOHTPOb;

- KanuUANAPHbIA UM MarHUTONOPOLLKOBbIN KOHTPO/Ib;

- onpeaeneHue cogeprkaHma ¢eppuTHom dpasbi;

- CTUNIOCKONMPOBAHMUE;

- U3MepeHue TBepaocCTy;

- MeXaHWYeCcKne UCMbITaHuS;

- KOHTPOJIb APYrMMKN MmeTogamm (MeTannorpadpuyeckne nccnefoBaHms, UCNbiTaHWe Ha cTolikocTb K MKK 1 gp.),
npeaycMoTPeHHbIMU NPOEKTOM;

- rMapaBaAnYeckne Nan NHeBMmaTUYeCcKne UCMbITaHUA.
MpumeyaHua

1. OKOoHYaTeNbHbI KOHTPO/Ib KAYecTBa CBAapPHbIX COeAMHEHWI, NoABepratoLmxca TepmoobpaboTke, AoMKEH
NpPOBOAMTLCA NOC/Ee TEPMOO6PABOTKM.

2. KOHCTPYKUMA M PacrosIoKEHUe CBapHbIX COeAMHEHUN O0/MXHbl obecneymBaTb MNPOBeAEHUWE KOHTPOASA
KauyecTBa CBapHbIX COEAUHEHWI, NPeayCMOTPEHHOro ANnA HUX B paboyeil OOKYMEHTaLUMW COOTBETCTBYHOLLMMM
MeToAaMMu.

12.3.2. MoonepaunoHHbIi KOHTPOb NPeAyCMaTPMBAET NPOBEPKY:

- KauecTBa 1 COOTBETCTBMA TPYD M CBAPOUHbIX MaTepnanos TpeboBaHUAM CTaHAapTOB M TY Ha U3roToB/IEHME U
MoCTaBKy;

- KayecTBa NOArOTOBKWM KOHLOB TPy 1 geTanel TpybonpoBoAOB NOA CBAPKY M KayecTBa COOPKM CTbIKOB (yron
CKOCa KPOMOK, COBNaZeHne KPOMOK, 3a30p B CTbIKE Nepes, CBapKoi, NPaBMAbHOCTb LLeHTPOBKM Tpy6, pacnonoxKeHue
W YUCI0 NPUXBATOK, OTCYTCTBUE TPELLMH B MPUXBATKaX);
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- TemnepaTypbl NpesBapuTENbHOTO NOAOrPEB];

- KauecTBa W TEXHONOTMM CBapKM (peknma cBapKu, MopAKa Ha/I0OXKEHUA LBOB, KaYecTBa NOCAONHOM 3aUMCTKN
lnaka);

- pPeXMMOB TepMO06PaBbOTKM CBAPHbIX COeANHEHUNA.

12.3.3. BHewHeMy OCMOTPY M M3MEPEHUAM NoAeNxaT BCe CBapHble CoOeANHEHNA NOC/e UX OYMCTKU OT LUNAKa,
OKa/InHbl, BpbI3r MeTanna u 3arpasHeHnin No obe CTopoHbI OT LWBa.

12.3.4. Mo pe3ynbTaTam BHELIHEro 0CMOTPA U U3MEPEHUI CBapHbIE WBbI A0/IXKHbI YA0BNETBOPATL C/IeAYHOLMM
TpeboBaHUAM:

- dopma 1 pasmepsbl WBa A0KHbI cooTBeTcTBOBaTh TOCT 16037 nau gpyron HA,;
- MOBEPXHOCTb LWBA A0/IKHA ObITb MEe/IKOYeLlyinyaTom.

JonycKkaloTca oTaenbHble Mnopbl B KosmMyectBe He 6onee Tpex Ha 100 Mm CBapHOro LWBa pasmepamu, He
NPEeBbIWALWNMM YKa3aHHbIX B Tabnmue 12.2.
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Tabnuua 12.2
OueHKa KayecTBa CBAapHbIX coeanHeHn Tpybonposoaos
no pesyabTaTam pagmorpaduyeckoro KOHTPOIA B 3aBUCMMOCTH

OT pa3mepoB 06bEMHbIX AedeKToB (BKAOUYEHUH, NOP)

B munanmetpax

KaTteropua BitodeHna (nopbi) CymmapHana gavHa
Tpybonposoga n | ToAlWMHA CTEHKM Cronnerus, Ha tobom yyacTke
Py WMPUHa AHa ANNHA % 100
rpynna cpegbl (anametp) WwBa AIMHOMU
Jo 3 0,5 1,0 2,0 3,0
Cs.3 005 0,6 1,2 2,5 4,0
Cs.5008 0,8 1,5 3,0 5,0
Cs.8 0011 1,0 2,0 4,0 6,0
IA, B, B
lIA, B, B Cs.11 po 14 1,2 2,5 5,0 8,0
B
Cs.14 no 20 1,5 3,0 6,0 10,0
Cs. 20 po 26 2,0 4,0 8,0 12,0
Cs. 26 po 34 2,5 5,0 10,0 15,0
Cs. 34 3,0 6,0 10,0 20,0
Jo 3 0,6 2,0 3,0 6,0
Cs.3p005 0,8 2,5 4,0 8,0
Cs.5008 1,0 3,0 5,0 10,0
Cs.8 0011 1,2 3,5 6,0 12,0
Cs.11 po 14 1,5 5,0 8,0 15,0
1B
Cs. 14 po 20 2,0 6,0 10,0 20,0
Cs. 20 po 26 2,5 8,0 12,0 25,0
Cs. 26 po 34 2,5 8,0 12,0 30,0
Cs.34 no 45 3,0 10,0 15,0 30,0
Cs. 45 3,5 12,0 15,0 40,0
IVB, B Jo 3 0,8 3,0 5,0 8,0
VB
Cs.3p05 1,0 4,0 6,0 10,0
Cs.5008 1,2 5,0 7,0 12,0
Ce.8 0011 1,5 6,0 9,0 15,0
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C.1p0 14 2,0 8,0 12,0 20,0
Cs. 14 1020 2,5 10,0 15,0 25,0
CB.20 10 26 3,0 12,0 20,0 30,0
CB. 26 0 34 3,5 12,0 20,0 35,0
CB.34 045 4,0 15,0 25,0 40,0

Cs. 45 4,5 15,0 30,0 45,0

MpumeyaHua

1. Npu pacwmdposKe pagnorpadpuyeckmx CHUMKOB He YUYUTbIBAIOT BKAOUEHUSA (Nopbl) AnvHol 0,2 mm
N MEHEE, eC/IN OHWN He 06Pa3yIOT CKOMNIEHUI N CETKM AedeKToB.

2. ns cBapHbIX COeAMHEHNIN NPOTAKEHHOCTbIO MeHee 100 mm HOpMbI, MpUBeAEeHHbIe B Tabanue, no
CYMMapHOM A/IMHE BKAOYEHUI (Nop), a TakXkKe Mo YMUCAy OTAEeNbHbIX BKAOYEHWUIN (NOP) AOMKHbLI ObITb
NPONOPLMOHA/IbHO YMEHbLUEHbI.

3. MNepexoa, OT Han1aBAEHHOrO MeTafNa K OCHOBHOMY AO/KeH ObiTb MAaBHbIM. [ogpesbl B MecTax
nepexofa oOT LWBa K OCHOBHOMY MeTa/ly AONYCKATcA No rnybuHe He 6onee 10% OT TONLLMHBI CTEHKM
TPy6bI, HO He 6osiee 0,5 mm. Mpn 3TOM 06LLLAA NPOTAXKEHHOCTb NoApPe3a Ha 0O4HOM CBAPHOM COeANHEHWUM
He A0/KHa npeBblwaTtb 30% OT ANMHDI WBa.

B cBapHbIx coeanHeHuax Tpybonposogos Ha PN > 100, a TakKe B TpybonposBogax, paboTaowmx 8
cpepax rpynn A n b | kateropuu nnmn npm Temnepatype Huke muHyc 70 °C, nogpesbl He A0MNYyCKakoTCA.

12.3.5. HepaspyLatowemy KOHTPO/IIO MOABEPratoT Hauxyalwmne no pesynbTaTaM BHEWHero oCMoTpa CBapHble
WBbl MO BCcemy nepumeTpy Tpybbl. YMCNO KOHTpO/AMpyembiX CBapHbIX WBOB onpegenserca TY Ha O0ObBEKT,

LencTByoWwMMmM HJJ, HO BO BCeX C/1y4anX OHO AO/IKHO BbITb HE HUMKE NPUBELEHHbIX B Tabivue 12.3.

Tabnnua 12.3

O6bem KOHTPO/IA CBAPHbIX COEANHEHWNI YNbTPA3BYKOBbIM
unu pagnorpadruyeckum mMeToLoM B NPOLLeHTax OT obLiero Yncna
CBapeHHbIX KaXAblM CBApPLLMKOM (HO HE MeHee 04HOro) coeaAnHEeHNN

KaTteropus Tpybonposoaa
P> 10 MNa nnn
ONA Tpynnbl cpeg,
YcnoBuA N3rotos/ieHNsA CTbIKOB A(a), wan ans |
I I 11 v Vv
KaTeropuu npwm
Temnepartype
HUKe mnHyc 70 °C
Mpw nsrotosneHnmn n
MOHTa)Ke Ha NpeanpuaATUn
HoBoro TpybonpoBoAaa, a Takxke
npu pemoHTe 100 20 10 2 1 CornacHo 12.3.2
Mpw cBapKe pa3HOPOAHbIX
cTanem 100 100 | 100 | 100 | 100 10
Mpw cBapke Tpybonposoaos.,
BXoAAwWmx B 610KM | KaTeropum
B3pPbIBOOMACHOCTMH 100 100 10 2 1 -

ﬂ,O]'I)-KHbI BbIMOJIHATbLCA Caieaytouime 4oNo/IHUTE/IbHbIE YC/I0BUA:
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- ANnA TpybonpoBOAOB, TA4e MOM3y4yecTb M YCTaNoCTb ABAAIOTCA KOHTPO/MpyembiMu aKkTopamu, B NpoeKTe
HeobX0oAMMO Ha3HauMTb | KaTeropuio Npu onpeaeneHnm obbema HepaspyLUAoLLErO KOHTPOAS;

- ana | kateropumn TpybonpoBOoAOB Mapa M ropsyein BoAbl C HapyXHbiMm anameTpom 200 mm u 6onee U ¢
TONIWMHON CTEHKM MeHee 15 mm KoHTposto Y3/, unaun P, noanexart Bce nomnepeyHble CBApHble COeAMHEHNUA NO BCeH
AIVHE COeANHEHWI.

Mpwv noctaskax no Hopmam EBpocotosa TpybonpoBoA0B Napa 1 ropayeit BoAbl CneayeT YyYnTbiBaTh:

- B mecTax, rae PS x DN >= 5000 6ap-mm, Heobxoaum 100%-Hbii 06beM KOHTpPONA OT 06LLero Koandyecrsa
CBapHbIX CTbIKOB M CBapPHbIX LUBOB OTBETBAEHMI meTogom Y3/ wnun PA;

- B mecTax, rae PS x DN >= 3500, Heobxoanm 25%-Hbii 06beM KOHTPOAIA OT 06LLErO KO/IMYECTBA CBAPHbIX CTbIKOB
M CBapHbIX WBOB OTBETBAEHUI MeTogom Y3/ nan P/,

Ons TpybonpoBoaos, paboTatowmx npu Temnepatype 100 °C u Bbille, HEO6X0AMMO NOABEPrHYTb He MeHee 10%
MydTOBbIX coeguHeHUn meTogom Y3/ nam PA.

12.3.6. KoHTpob cBapHbIX coeanHeHnn metogom PO (TOCT 7512) uaum Y3, (FTOCT 14782) cheayeT NnpoBOAUTb
nocse yctpaHeHus fedeKToB, BbiABAEHHbIX BHELUHUM OCMOTPOM U U3MepPEHNAMU, a ANA TpybonpoBoaos | KaTeropum,
a TaKkxe ans Tpybonposoaos c rpynnoi cpea A(a) nam pabotatolwmx npmu TemnepaTtype HuKe muHyc 70 °C - nocne
KOHTPOS Ha BblIBAIEHME BbIXOAALMX HA MOBEPXHOCTb AedeKTOB MeToAaMmn MarHuTonopoLwKkosbim (FTOCT 21105) nau
KanunnsapHbim (TOCT 18442).

12.3.7. MeTtog, KoHTpona (Y34, PO wan oba metoga B coyeTaHMU) BbIBMPAOT MCXO4A M3 BO3MOMKHOCTM
obecneyeHna 60nee NOAHOFO M TOYHOTO BbIIBJEHWUA HEAO0MYCTUMBbIX AedEKTOB C y4eTomM 0cobeHHOCTel PU3nYecKux
CBOWCTB MeTasifa, a TaKKe OCBOEHHOCTM KOHKPETHOIo MeToAa KOHTPONA /1A KOHKPETHbIX 06beKTa U BMAa CBapHbIX
COeAMNHEHUN.

12.3.8. MNepes, KOHTPO/IEM CBApHble COeAMHEHMA A0/KHbl ObITb 3aMapKMPOBAHbI TaK, YTOObI UX MOJIOXKEHUE
6bIN0 NIerko 0B6HAPYKUTb HA KapTax KOHTPOASA, paauorpadpuyeckmx CHUMKax, U obecnednTb NPUBA3KY pe3y/bTaToB
KOHTPO/1A K COOTBETCTBYIOLLLEMY YYaCTKYy CBapHOrO LUBA.

12.3.9. Mpu paauorpadpuyeckom KoHTpone crieayeT obecneuntb uyscTBUTenbHocTb (FTOCT 7512) ans
Tpybonposogos Ha PN > 100, Kateropuit | n |l Ha ypoBHe Knacca 2, gnsa Tpybonposoaos Kateropuid lll, IV n V - Ha
YpPOBHe Knacca 3.

12.3.10. OueHKy KayecTBa CBApHbIX COeAMHEHWUIN MO pes3yabTaTam paguorpadpuyeckoro KOHTposa craeayet
NpPoBOAUTb MO MPOTAMKEHHOCTU MNOCKUX AedeKToB (TpelumHbl, HecniaB/ieHusA, HenpoBapbl) U 06beMHbIM (NOpbl,
LLUNAKOBble BKAOUEHMA) AedeKTam cornacHo Tabaumue 12.4.
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Tabnuua 12.4

OueHKa KayecTBa CBAapHbIX coeanHeHn Tpybonposoaos
no pesyabTaTam pagmorpaduyeckoro KOHTPOIA B 3aBUCMMOCTH
OT BE/IMYNHDI U MPOTANKEHHOCTU NAOCKMX AedEKTOB
(HenpoBapbl NO OCK WBA, HECNABAEHUA U Ap.)

KaTeropus HenpoBapbl No ocK WBa, HeCNAaBAEHUA, TPELLMHbI, BOTHYTOCTb W BbINYKAOCTb MeTanna B
KOpHe W
TpybonpoBoaa OpHe uiBa
W rpynna
Py 0 . Jonyctumas cymmapHas avHa
cpeapbl InybuHa, % K HOMWUHaNbHOM TONWMHE CTEHKM
no nepumeTpy TpyObl
Henposap oTcyTcTByeT -
IA,B,B 0
A B B BorHyTocTb KopHa wsa g0 10 %, Ho He 6onee 1,5 mm
7 ’
1/8 nepnmert
II'B BbInyKA0CTb KOpHEBOro Wea A0 10%, Ho He 6onee 3 Ao 1/8 nepumerpa
MM
Henpoeap no ocu wea go 10%, Ho He 6onee 2 mm [o 1/4 nepumeTpa
B
nnn po 5%, Ho He 6onee 1 mm Jo 1/2 nepumeTtpa
Henposap no ocu wea go 20%, Ho He 6onee 3 Mm o 1/4 nepumeTtpa
IVb, B 0
VB nnn no 10%, Ho He 6onee 2 Mm o 1/2 nepumeTtpa
nnu ao 5%, Ho He 6onee 1 mm He orpaHunuymBaetca
MpumevaHunsa
1. BeanumnHa BOrHYTOCTM KOPHA WBA U BbINMYKAOCTM KOPHEBOTO WBa aas Tpybonposoaos | - IV Kateropuii,
33 WCKAYeHMem Tpybonposogos | u |l Kateropuin ana rpynnbl cpes A(a) man paboTalowmx npu
Temnepatype Huxe MuHyc 70 °C, He pernameHTUpyeTca.
2. MNpu HeobxogumocTn TouHasa rnAybuHa HenpoBapa onpeaenseTcas MeToAom npoduabHOM
paanorpaduyeckoi ToNWMHOMETPUN B MecTe ero Hanbosbluei BeIMUYNHBI MO NAOTHOCTU CHUMKA WUAU MO
OXNAAEMOMY MECTOMOJIOKEHUIO.

Mpu pacwmdpoBKke CHUMKOB onpeaenatoT sug aedektos no FOCT 19232 u ux pasamepbl no FTOCT 23055.

Ecnm npu gononHutenbHom KoHTpone ana tpybonposogos Il u IV KaTeropuit xota 6bl oguH CTbiK byaeT
3abpakoBaH, KOHTpoto noasepratoT 100% CTbIKOB, BbINO/IHEHHbLIX KOHKPETHBIM CBAPLLMKOM.

12.3.11. OueHKa KayecTBa CBapHbIX COeAMHEHMI MO pe3ynbTaTaM YAbTPa3sBYKOBOro KOHTPOAA CaeayloLuasn.

CBapHble coeguHeHus Tpybonposogos Ha PN > 100, a Tak:Ke TpybonpoBogoBs | KaTeropun u Tpy6onpoBoa0B,
cogeprKawmx cpeabl rpynnbl A(a) unu paboTatoWwmx Npu Temnepatype Huske MuHyc 70 °C, Npu3HatoTca rogHbIMU, EC/N:

a) OTCYTCTBYIOT NPOTAKEHHbIE AedEeKTbI;

6) OTCYTCTBYIOT HENPOTAXKEHHbIE (TOYeYHble) AedeKTbl IKBMBAIEHTHOM NoWaabto bonee:
1,6 MMm? - NpuM TOALMHE CTEHKM TPYObl 40 10 MM BKAIOYUTENBHO;

2,0 MM? - NpuY TONLLMHE CTEHKM TPY6bl 40 20 MM BKAIOYUTENBHO;

3,0 MM? - NPV TOALLMHE CTEHKM TPY6bI cBbile 20 MM;

B) UMCNO HEMPOTAXKEHHbIX AedeKToB He 6onee ABYX Ha Kaxable 100 MM LWIBa MO HapyXHOMY NepumeTpy
9KBWBAJIEHTHOM NOLWLAAbIO:
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1,6 MM? - NpM TONLLMHE CTEHKM TPYDbI 40 10 MM BK/IHOUUTENBHO;

2,0 MM? - NPY TOALLMHE CTEHKM TPY6bI 10 20 MM BKKOUMTE/BHO;

3,0 MM? - NPV TOALLMHE CTEHKM TPY6bI cBbile 20 MM.

OueHKa KayecTBa CBapHbIX coeanHeHui Tpybonposoaos | - IV KaTeropuit (3a uckatoueHnem Tpybonpososos |
KaTeropuu uau paboTatowmx npu TemnepaType Huke muHyc 70 °C) no pesysibTaTaM yAbTPa3ByKOBOro KOHTPO/A

O0NKHA COOTBETCTBOBATb TpeboBaHUAM Tabaunubl 12.5.

Tabnunua 12.5

Hopmbl gonycTumbix gedeKkToB B CBapHbIX WBax Tpybonposoaos
PN <= 100, BblABAEHHDbIX NP YNbTPA3BYKOBOM KOHTpOE

JKBMBAIEHTHAA NaowWwaab (pasmepbl) oTaeNbHbIX gedeKToB YCNIOBHAA NPOTAKEHHOCTb
HomuHanbHa
aTonwmHa | HaumeHbliaa pukcnpyemas | Mo oTeBepcTuio HENOHKM TOHEHBIX
- Mo 3apybke, fedeKToB Ha yyacTke
CTEHKMN, S' MM naowaab Npn HaCTpouke C NN1IOCKUM MM X MM % 10S
annapartypbl, a6 HOM, MM CBapHOrO LWBa A/IMHOM
OT18 go 10 Ha 6 ab HUe 3x0- 1,6 1,0x 2,0
CUTHa/Ma OT MakKc.
Ot12 po 18 2,0 2,0x2,0 1,58
A0NYCTUMBIX
0120 Jils) 24 9KBMBA/NIEHTHbIX p,ed)eKTOB 30 30x20

MNpumeyaHne. ToyeyHble AedeKTbl CYMTAOTCA HEAOMYCTUMbIMU, €C/IN aMMNJIUTYAA 3XO-CUTHAJIOB OT HUX
npeBbIWaeT aMNaNTyAy 3X0-CUrHaNa OT UCKYCCTBEHHOIO OTPaXKaTensd, pasmepbl KOTOPOro onpesenstorTca
MaKCUMaIbHO AOMNYCTUMOM 3KBMBANIEHTHOMN NIOLWAAbIO.

MpoTaKeHHble gedeKTbl NPU3HATCA HEAONYCTUMbIMKW, ECIM aMNIUTYAa CUTHA/IOB OT HUX NpPeBbIWaeT
0,5 amnanTyabl 3X0-CUIHaNOB OT MCKYCCTBEHHOrO OTpaKaTenA. YCNOBHYH MNPOTAMEHHOCTb LENoYKu
TOYeyHbIX AedeKTOB U3MEPALOT B TOM C/lydae, ec/iv aMnanTyAa 3X0-CUrHana OT HUX COCTaBASET HE MeHee
0,5 amnauTygbl 3XO-CUIHana OT MCKYCCTBEHHOro OTpakaTena, pasmepbl KOTOPOro onpeaensrTca
MaKCUMaIbHO AOMNYCTUMOM 3KBMBANIEHTHOMN N0LWAAbIO.

12.3.12. CeapHbie coeauHeHus Tpybonposogos ¢ PN go 100 no pesynbTaTam KOHTPOJIA KanWUANAPHbIM
(uBETHbIM) METOAOM CYUTAIOTCA FOAHbBIMU, EC/IU:

a) MHOMKaATOPHbIE cneabl AedeKTOB OTCYTCTBYIOT;
6) Bce 3apMKCUPOBaHHbIE UHANKATOPHbIE CAeAbl ABNAIOTCA OAMHOUYHBIMU U OKPYT/bIMU;

B) HaMbO/bLLMIA pasMep KarKAOro MHAMKATOPHOro c/lefa He MPeBbIAeT TPexKpaTHble 3HAYEeHUs HOpM Af
LWMpPUHBI (aMameTpa), npuBeaeHHble B Tabanue 12.2 ana kateropuu |l B;

r) cymmapHas gnvMHa BCceX MHAMKATOPHbIX C1efoB Ha /tlobom yyacTKe wea AanHon 100 mm He npeBbllwaeT
CYMMAapHOM A/NHbI, NpuBeaeHHON B Tabaunue 12.2 ana kateropun Il B.

MpumeyaHune. OKpyrable MHOUKATOPHbIE caeabl C MAaKCUManbHbIM pasmepom 0 0,5 mm BKAKOUYUTENBHO He
YUUTBIBAOT HE3AaBUCUMO OT TONLUUHBI KOHTPOANPYEMOro meTanna.

CBapHble coeguHeHus Tpybonposoaos ¢ PN cebiwe 100, Tpybonposoaos | KaTeropuu, TpybonpoBoaos,
copepawmx rpynny cpeg A(a) unm paboTatowmx npu Temnepatype HuKe MuHyc 70 °C, NpM3HAOTCA FOAHbIMU, eCn
MHAMKATOPHbIe cnedbl AePeKTOB OTCYTCTBYIOT. [pM 3TOM YyBCTBUTENbHOCTb KOHTPO/A A0/1XKHA COOTBETCTBOBATb
Knaccy 2 no NOCT 18442.

12.3.13. CBapHble coeguHeHMA No pesyabTaTaM MarHUTOMNOPOLWKOBOro MM MarHMTorpaduuyeckoro KOHTpoA
CYMTAIOTCA FOAHBIMM, €C/IU OTCYTCTBYIOT NMPOTAMXKEHHbIE AedeKTbl.
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12.3.14. OnpepeneHve cogepxaHua ¢eppuTtHoi ¢asbl AOMKHO MPOBOAUTLCA B CBAPHbIX COEAMHEHUAX
TpybonpoBoAoB 13 ayCcTeHUTHbIX cTaneir Ha PN > 100 B o6beme 100% Ha cOOPOUHbIX eaAnHMNLAX, NpeaHa3HaYeHHbIX
Ansa paboTbl npy TemnepaType Bbilwe 350 °C, a B 0CTaNbHbIX CyYasnx - Mo TPebOBaHWUIO NPOEKTa.

12.3.15. CTMAI0CKONMPOBaHMIO HA HaIMYME OCHOBHBbIX IETMPYIOLLMX S1EMEHTOB NOA/EKAT CBAaPHblE COeANHEHNA
NerMpoBaHHbIX cTanen Tpybonposogos ¢ PN < 100 B crieaytowmx cayyanx:

- BbIBOPOYHO, HO HE MeHee ABYyX COeAUHEHUN, BbINONHEHHbIX OAHMM CBAPLLMKOM OA4HOMN NapTUelt CBapOUHbIX
MaTepuanos;

- €CJ/In COOTBETCTBME UCMOJ/Ib30BAHHbLIX CBAPOYHbLIX MaTepMaioB Ha3HA4Y€HHbIM BbI3bIBA€T COMHEHUE,;

- ecn nocae TepMuyeckort 0bpaboTKu TBEPAOCTb CBAPHOTO COEAUHEHUA HEe COOTBETCTBYET YCTaHOB/IEHHbIM
TpeboBaHUAM.

CBapHble coeauMHeHUsA TPyboOMpoBOAOB U3 /erMPoBaHHbIX cTanen ans Tpybonposoaos | KaTeropuu uam
copepawmx cpeabl rpynnsl A(a), nmbo pabotatowmx c gasneHmem PN > 100, noanexaTt CTUAOCKONUPOBaHUIO B
obbeme 100%.

12.3.16. Pe3ynbtatbl CTUNOCKOMUPOBAHMA MPU3HAOTCA YO0BAETBOPUTENbHBIMU, €CAIN NPU  KOHTpone
NoATBEpPXKAEHO Hannuue (OTCYTCTBUE) U coAepKaHUe COOTBETCTBYHOLIUX XMMUYECKUX SNIEMEHTOB B HanaaBAeHHOM
WU B OCHOBHOM meTanse. Mpu HeyaoBNeTBOPUTE/bHbIX Pe3y/ibTaTax CTUIOCKONMPOBAHUA XOTA 6bl 04HOr0 CBAPHOro
coeAMHEeHUA B c/lyyae BbIBOPOYHOIro KOHTPOA CTUIOCKOMNMPOBAHMIO NOAJEKAT BCE CBapHbIe WBbI, BbIMOJIHEHHbIE C
MCNONb30BaHMEM TOM e NapTMM CBaPOYHbIX MaTepPUaioB CBAPLLMKOM, BbIMOJHMBLLMM AaHHOE CBapHOE CoeanHeHue.

MN3mepeHre TBEpAOCTM MPOBOAAT A/ CBapHbIX COeAMHEHWI TpybonpoBOAOB, W3rOTOB/NEHHbLIX W3
XPOMOKPEMHEMapPraHLOBUCTbIX, XPOMOMOANBEAEHOBDIX, XpomomonnbaeHoBaHaaANEBbIX,
XPOMOBAHAAMEBONbPPAMOBBIX U XPOMOMONNBAEHOBaHAAMEBOIbPPAMOBLIX CTaNei.

TBepaocTb HEOHXOANMMO U3MEPATL HA KaKA0M TepMoobpaboTaHHOM CBApPHOM COeAMHEHUM MO LEeHTPY LWBA, B
30He TepPMMYECKOro BAUAHUA, MO OCHOBHOMY MeTanny. Pe3ynbTaTbl U3MepeHUA TBEPA0CTU AO/IKHbI COOTBETCTBOBATL
TpeboBaHuAM H/. 3HauyeHMa TBEPAOCTM He AO0/IKHbl MPEeBbIlWaTbh YyKa3aHHbIXx B Tabauue 12.6. Mpu TBEepaocTy,
npesbllaowWwen [OoNyCTUMYIO, CBApHble COEAMHEHUA LO/KHbl  MOABEPraTbCA CTUAOCKOMMPOBAHWUIO W MNpU
MONIOKUTENbHbIX €ro pesy/ibTaTtax - NOBTOPHOM TepmoobpaboTke. Ha cBapHbIX COeAMHEHMAX HAPYKHBIM AMAMETPOM
meHee 50 MM TBEPAOCTb HE 3aMepAIoT.

Tabnnua 12.6

OueHKa Ka4vecTtBa CBapPHbIX COGAMHEHMVI no TBepPAOCTU

Jonyctmana TBepAOCTb MeTa na WBea U 30Hbl

Mapka ctanu
TepMMYECcKoro BansaHua, HB, He bonee

14XTC 230

15XM, 12X1M®, 15X1IM1P, 15X2M1, 15X5M, 240
15X5MY, 15X5B®

30XMA, 20X2MA, 22X3M, 18X3MB 270

20X3MB® 300

Mpy 3TOM TBEPAOCTb A0/IXKHA ObITb 3aMepeHa Ha KOHTPOJIbHbIX CBAPHbIX COEANHEHUAX U 3aHECEHA B NMacnopT
Tpybonposoaa.

12.3.17. MNMpwu BbISBNIEHUM METOLAMM HEPA3PYLLAIOLLErO KOHTPOAS AedeKTHbIX CBAaPHbIX COeAMHEHUI KOHTPOO
noABepraloT yABOEHHOE OT MepBOHAYa/NbHOrO 06bema 4YWMCI0 CBApHbIX COEAMHEHWA Ha [AaHHOM Y4yacTKe
Tpy6onpoBoAa, BbINOAHEHHbIX O4HUM CBAPLLMKOM.
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Ecan npu AONONHMTENbHOM KOHTpoAe XoTA 6bl 04HO CBapHOe coeauHeHue byaeT NMPU3HaAHO HeroAHbIm,
KOHTpO/Ito cneayet nogseprate 100% CBapHbIX COEAMHEHMI, BbINOJHEHHbIX Ha Y4acTKe TPYHOoNpoBoAa KOHKPETHbIM
CBapLMKOM.

12.3.18. [dedeKTbl, 0bHapy)KeHHble B MNPOLECcCe KOHTPO/A, AO/HbI BObiTb YCTPaHEHbl C MOC/AeAyHLWMUM
KOHTPOJIEM MUCMPAB/IEHHbIX Y4aCTKOB.

McnpaBneHuio nognexar sce AedeKTHble y4acTKM CBapHOro COeANHEHNA, BbIABAEHHbIE NMPU BHELLHEM OCMOTPE
N U3MEPEHUAX, a TaKXKe KOHTPO/e Hepas3pyLlaoLWmMmMn GU3NYECKUMMU METOAAMM.

McnpasBneHUio MecTHO BbIBOPKOM 1 nocaeaytollein noasapkoi (6e3 NoBTOPHOW CBapKKW BCero coegmHeHus)
nog/exar y4acTKM CBapHOrO LBa, eC/iM pa3mepsbl BbIGOPKM Nocne yaaneHua gedpeKTHOro y4acTKa LWBa He NpeBblllaloT
3HAYEeHW, YKa3aHHbIX B Tabnumue 12.7.

Tabnunua 12.7

Jonyctumble pasmepbl BbIBOPKKM Nocne yaaneHus gedeKkToB B CBAPHbIX
weax TpybonposoaoB

CyMmapHas NpoTaKeHHOCTb BbI6OPKK, % OT
HOMWHa/IbHOTO HAPYKHOTO NMepPUMeTPa CBAPHOTIO
coegmHeHus

rny6uHa BbI6GOPKM, % OT HOMMHANLHOMN TONLLMHbI
CTEHKM TPYH MM pacyeTHOro ceYeHus Wea

Ona Tpyb6onposogos PN > 10 MIa, TpybonpoBoaos | Kateropun namn paboTtarowmx npy TemnepaType
HUKe mnHyc 70 °C

15 n meHee He HopmupyeTca
Bonee 15 go 30 BkAOUNTENBHO [o 35
Bbonee 30 go 50 BkAOUNTENBHO o 20
Bonee 50 Jo 15

[na Tpybonposogos | - IV Kateropum

25 n meHee He HopmupyeTca
bonee 25 po 50 BkAOUNTENBHO Jo 50
bonee 50 Jo 25

Ona Tpybonposoga V Kateropuu

30 1 meHee He HopmupyeTca
bonee 30 po 50 BKAOUUTENBHO [o 50
bonee 50 [o 35

CBapHoOe coeguHeHne, B KOTOPOM ANA UcnpasaeHma gedekTHoro yyactka Tpebyetca npounssecty "Bbl6OpKY"
pasmepom bosee ponyctmmoro no Tabauue 12.7, fOAKHO ObiTb MONHOCTBbIO YAANEHO, @ HA €ro MecTo BBApPEHa
"KaTywkKa".

12.3.19. MexaHUYeckne CBOMCTBA CTbIKOBbIX CBAPHbIX COeANHEHMN TPYOONPOBOAOB A0/*KHbI NOATBEPKAATLCA
pe3yabTaTaMn MeXaHNUYECKUX UCMbITAaHMUM KOHTPO/IbHbIX CBAPHbIX COeANHEHUI B COOTBETCTBMM € TpeboBaHuamm FOCT
6996.

12.3.20. KoOHTpO/ibHble CBapHble COEAMHEeHWA  AO0/MKHbl  CBAapMBATbCA Ha NAPTUIO  OAHOTUMHbIX
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NPOM3BOACTBEHHDBIX CTbIKOB. B MapTuio BXoAAT cBapeHHble B CPOK He bonee Tpex mecaLes He 6osiee 100 0g4HOTUMHbBIX
CTbIKOBbIX COEAMHEHUI ¢ HOMUHanbHbIM AnameTtpom DN < 150 nnum He Bonee naTMaecaAT™™ cTbikoB ¢ DN >= 175,

OAHOTUMNHbIMU ABAAIOTCA COEAMHEHMA M3 CTanel OAHOW MApPKW, BbIMOJIHEHHblE OAHWM CBApPLUIUKOM, MO
eaMHOMY TEXHOIOrMYECKOMY NPOLEeCCY U OT/INYatoLLMECA NO TONLLMHE CTEHKU He bonee yem Ha 50%.

OAHOTUMHBIMW MO HOMUHANILHOMY AnameTpy asaatoTca coegnHenma: DN ot 6 go 32, ot DN 50 go 150, DN >=
175.

12.3.21. YMCNO KOHTPO/IbHbLIX CBAPHbIX COEAMHEHWM [ONA NPOBEAEHUA MEXAaHUYECKUX MUCMbITaHUI W
MeTannorpadUUeckmnx nccaenoBaHui A0NKHO COOTBETCTBOBATb YKasaHHOMY B Tabavue 12.8.

Tabnunua 12.8

Y1MCNO KOHTPO/IbHbIX CBAPHbIX COEAMHeHMﬁ

HomwuHanbHbI anameTtp Tpybbl DN Y1cno KOHTPOIbHbBIX COeANHEHNI
Ot 6 oo 32 4
OT150 o 150 2
OT1 175 n 6onee 1

Mpn HeobX04MMOCTUN NPOBEAEHMA UCMITAHUI HA CTOMKOCTb K MKK 8,0/1KHbI BbITb CBapeHbl HA ABa COeAUHEHMUSA
bonblie, yem ykasaHo gns DN 6 - 32, 1 Ha ogHo coeguHeHune 6onblie ana DN >= 50. Mpwu guameTpe Tpy6 DN >= 450
[0MNYyCKaeTCcA CBapMBaTb KOHTPOJIbHblE CBAPHbIE COEAMHEHMA U3 MNACTUH.

12.3.22. M3 KOHTPO/IbHbIX CBAPHbIX COEAMHEHWNI A0NXKHbI U3rOTaBAMBATLCA 00pasLUbl A1A CAeayoWmnX BUA0B
NCNbITaHUN:

- Ha CTaTMYecKoe pacTsaxkeHue npu Temnepatype nitoc 20 °C - aBa 06pasua;
- Ha yaapHbI n3rnb (KCU nam KCV) npu temnepatype natoc 20 °C - Tpu 06pasua c Haapesom Mo LeHTpy WBea;

- Ha yaapHbii n3rmb (KCU nam KCV) npu paboueir Temnepatype ana TpybonposBoaos, paboTatowmx npwu
Temnepatype cTeHKn muHyc 20 °C 1 HUXKe, - TpM 06pasua C HaZPe30M NOo LLEHTPY WBa U TPU - N0 30He TePMUYECKOTO
BAnaHnsA (3TB);

- Ha cTaTn4yeckuii usrmb - osa obpasua;
- AnA metannorpadumyeckmux uccneaosaHuin - Asa obpasua (no TpeboBaHUIO NPoeKTa);

- Ha ygapHbii n3rnb (KCU mnm KCV) npu temnepatype natoc 20 °C - Tpu obpasuya c Hagpesom Mo 30He
TePMUYECKOro BANAHUA (No TpeboBaHMIO NPOEKTa);

- ANA UCMbITaHMI Ha cTOMKOCTb K MKK - yeTbipe obpasua (no TpeboBaHMIO NpoeKTa).
McnbiTaHWA Ha yaapHbIi n3rmb npoBogAT Ha 0b6pasuax ¢ KoHueHTpaTopom Tnna "U" (KCU) nam "V" (KCV).

12.3.23. O6pasubl Heobxoaumo Bbipe3aTb B cooTBeTcTBMM ¢ TOCT 6996 meToaamu, HE WM3MEHSIOLUMMU
CTPYKTYPY M MexaHW4ecKne CBOMCTBA MeTassia. He gonycKaeTcs npumMeHeHue npaBKK 3aroToBOK 06pasLoB KaKk B
XO/I04HOM, TaK U B FopsiYeM COCTOAHUSAX.

12.3.24. VcnbiTaHMe Ha CTaTUYECKOE pacTAXKEeHUe CTbIKOBbIX coegnHeHnn Tpyb DN < 50 MoKeT bbITb 3aMeEHEHO
WCMNbITaHWEM Ha pPacTAXKEHUE CTbIKOB CO CHATbIM YCUEHNEM.

12.3.25. VcnbITaHWe Ha CTaTUYECKM M3rMb cBapPHbIX coeanHEHUM Tpyb ¢ HOMUHaNbHbIM AnameTpom DN <= 50
MOXKeT BbITb 3aMEHEHO UCMbITAHUEM CTbIKOB Ha CNKOLINBaHME.
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12.3.26. Pe3yibTaTbl MEXaHUYECKUX UCTIbITAHUIM CBAPHbIX COEANHEHUIN A0MKHbI YA0BAETBOPATbL TpeboBaHUAM
Tabaunubl 12.9 [9].

Tabnnua 12.9

MuHUMaNbHbIE HOPMbI MmexaHn4eCKkux CBOWCTB CBapHbIX COEAMHGHMVI

MUWHMMaNbHblE HOPMbl MEXaHWYECKMX CBOMCTB CBAPHbIX COEANHEHUI ANA
cTanem
HU3KOIErMPOB
HavmeHoBaHune AHHbIX XPOMMUCTBIX,
6
fioKasatena Yyrnepoan | MapraHLoBucT XpOMOM:;l:I ACHOB AYCTEHUTHO- | AyCTEHUT
CTbIX bIX 1 beppUTHBbIX HbIX
XpPOMOBaHaAMeBOBO
MapraHueBoKp
NbdpamoBbIx
€MHWUCTbIX
BpemeHHOEe
COMpOTUBIEHME PA3PbIBY He HuKe HUXKHEero 3HaYeHMA BPEMEHHOIO CONPOTUB/IEHUA Pa3pbIBY
npu Temnepatype natoc 20 OCHOBHOrO MeTanna no ctaHAapTy uan TY Ans gaHHOM MapKu cTanm
°C
MwuHUManbHasa yaapHas
BA3KOCTb, [x/cm? (Krc/cm?)
npu TemnepaTtype +20
°C
Ha obpasuax KCV 35(3,5) 35(3,5) 35(3,5) 30(3,0) -
Ha obpasuax KCU 50 (5,0) 50 (5,0) 50 (5,0) 40 (4,0) -
npu TemnepaType Huxe
muHyc 20 °C
Ha obpasuax KCV 20(2,0) 20(2,0) - 20 (2,0) -
Ha obpasuax KCU 30(3,0) 30(3,0) - 30(3,0) -
MWHUMANbHbIN yron
nsrmnba, rpasycos, npu
TONWUHE
He 6onee 20 Mmm 100 80 50 80 100
6onee 20 mm 100 60 40 60 100
TBepaocTb MeTanna Wea
CBapHbIX coeanHeHuin HB, - - 240 220 200
He bonee
MpumeyaHua
1. MokasaTenn MexaHMYECKUX CBOMCTB CBApHbIX COEAMHEHMM MO BPEMEHHOMY COMPOTUBIAEHUIO
pa3pbiBy U yray u3rnba onpenenatoT Kak cpegHeapndmeTnyeckoe pesybTaToB MCNbITAHUI OTAENbHbIX
06pa3yoB. O6WMIA pe3ynbTaT NPU3HAOT HEeyA0BNETBOPUTEbHbIM, €CIM XOTA Obl 0gMH U3 06pasu,oB
NMoKasan 3HayeHne BPeMEHHOIo CONPOTUBAEHMA pa3pbiBy HBosiee Yem Ha 7% u yrna usrnba bonee yem Ha
10% HuMKe HOpM, yKasaHHbIX B Tabaunue.
[JonyckaeTca Ha ogHOM obpasue npu Temnepatypax MrHyc 40 °C 1 HUXKe 3HaYeHMe YAapHOW BA3KOCTU
KCU >= 25 [x/cm?, KCV >= 15 Ox/cm?.
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2. BuAbl WCMbITAaHWI M rapaHTMPOBAHHbIE HOPMbI MexaHuYeckux csoiicte no BPEMEHHOMY
COMPOTMBAEHUIO Pa3pbiBY U yAapHON BA3KOCTM CTbIKOBbIX CBApPHbIX cOoeaMHeHUN Tuna "auct + Tpyba",
"Tpyba + nuTtbe", "NoKoBKa + MOKOBKa", "MOKOBKa + Tpyba" A0MKHLI COOTBETCTBOBaTb TpeboBaHUAM,
npeabaABAseMbIM K MaTepuanam c 6osee HU3KMMWU MOKa3aTeNAMU MeXaHUUYECKUX CBOMCTB. [NA TaKMX
CBAPHbIX COEANHEHUI yron u3rnba fAoxKeH bbiTb HE MeHee:

- 70° ana yrnepoancTbix CTasien ayCTEHUTHOTO Kiacca;

- 50° pna  HM3KONErMpoBaHHbIX  MApPraHLUOBMUCTbIX W MAPraHUEBOKPEMHUCTbIX  CTasel,
BbICOKONErMPOBAHHbIX CTaNeN ayCTeHUTHO-PEePPUTHOIO KNacca;

- 30° Ana HW3KO- U CpefHeNerMpoBaHHbIX (XPOMUCTbIX M XPOMOMOAMBAEHOBbIX) CTanen W
BbICOKOJIErMPOBaHHbIX CTanein GpeppuTHOro Kaacca.

3. KOHTpO/1b MeXaHMYECKNX CBOMCTB, @ TaKKe meTansorpadumyeckoe nccaefoBaHue UAK UCMbITaHUE Ha
ctolikocTb K MKK 06pasuoB 3TMX COeAMHEHWIM NpesyCMaTPMBAOTCA Pa3paboTYMKOM TeXHUYECKOoM
OOKYyMeHTauMn. TBepaoCTb MeTan/a LWBA CBAPHbIX COEAMHEHUM M3 cTain MapKu 12XM, BbINOJHEHHbIX
PYYHOM 3/1EKTPOAYrOBOIM CBAapKOM BaHAAMNCOAEPKALLMMM SNEKTPOSAAMM, AONKHA ObiTb He Bonee 260 HB
NpW YyCNIOBUW, YTO OTHOCUTE/IbHOE YAJIMHEHME MeTaa WBa byaeT He meHee 18%. TBepAOCTb MeTas1a WBA
CBapHbIX COeANHEHUI U3 CTanu Mapku 15X5MY gonkHa bbiTb He 6onee 270 HB.

12.3.27. B pasHOpOAHbIX COEAUHEHUSAX NMPOYHOCTb OLLEHMBAIOT MO CTanu ¢ 6osiee HUSKUMU MEXaHUYECKUMU
CBOWCTBAMM, a YAAPHYO BA3KOCTb U yros u3rnba - no meHee naacTUYHOM CTanu.

12.3.28. MNpu npoBeaeHUM meTannorpadmyeckux uccnenoBaHuii (Mo TpeboBaHUIO MNpoOeKTa) onpeaenatoT
HaAn4yMe B CBAPHOM COEAMHEHWUW HeZOoNyCTUMbIX AedeKToB U cooTBeTCTBME GOPMbl M PAa3MeEPOB CBAapPHOrO LUBA
TpeboBaHuam HA,.

12.3.29. KayecTBo CBapHbIX COeAMHEHUI Mo pe3yabTaTaM UCMbITaHUA Ha cToMKoCcTb K MKK (no TpeboBaHuio
npoekTa) NpMU3HaeTca ya0BAEeTBOPUTENbHbIM, €CIN pe3ybTaTbl UCNbITAHWI COOTBETCTBYIOT TpeboBaHuam FOCT 6032
No CTOMKOCTU MPOTUB YKa3aHHOW KOPPO3UMU.

13. TpeboBaHMA K UCMbITAHUIO U MPUEMKE CMOHTMPOBaHHbIX TPybonpoBoaoB

13.1. O6wme TpeboBaHuA

13.1.1. Bce TpybonpoBoAbl, Ha KOTOPble PACMNPOCTPAHAETCA HACTOAWMIA CTaHAAPT, MOC/Ae OKOHYaHWA
MOHTaKHbIX 1 CBAPOYHbIX PaboT, TepMO06PaABOTKM (NpY HEOBXOAMMOCTM), KOHTPO/IA KayecTBa CBapHbIX COeAMHEHUI
HepaspyLwalWMmMM MeTogamu, a TakKe Nocie YCTaHOBKM M OKOHYaTe/IbHOro 3aKpeneHus BCex onop, NoABecoK
(MPYXUHbI NPYXMHHBIX OMNOP M NOABECOK Ha Mepuos, UCMbITAaHUN OO/XKHbI ObiTb Pa3rpysKeHbl) U 0bopMAEHUn
[OKYMEHTOB, MOATBEPKAAIOLWMX KAaYeCTBO BbIMOJIHEHHbIX PaboT, NOABEpPraloT HapyXKHOMY OCMOTPY, UCMbITAHMIO Ha
MPOYHOCTb M MNOTHOCTb, M NPU HEOBXOAMMOCTHU - A0MNOIHUTE/IbHbIM UCMbITAHUAM Ha FePMETUYHOCTb C ONpeaeseHNneM
nageHus AaBAeHUS.

13.1.2. BuA vcnbiTaHMA (Ha NPOYHOCTb U NAOTHOCTb, AONONHUTENIbHOE UCMbITaHWE HA FePMETUYHOCTL), CNOCob
UCMbITaHUA (rMAapPaBAMYECKUIA, MHEBMATUYECKUI) N BEIMYMHY UCMbITAaTE/IbHOTO AaBAeHMA YKa3biBaloOT B NPOEKTe s
Karkgoro TpybonpoBoga. B ciydae oOTCyTCTBMA yKasaHW O crnocobe WMCMbITaHUA W BeANYMHE WMCMbITaTe/IbHOro
AaBneHMa cnocob WUCNbITaHUA COr/1IacoBbIBAOT C 3aKa3YMKOM, a BEMUMHY AABAEHUSA UCMbITaHUA NPUHMMAIOT B
COOTBETCTBUM C HACTOALLMM CTaHAAPTOM.

13.1.3. UcnblTaHMA HAa NPOYHOCTb U MNJAOTHOCTb NMPOBOAAT O4HOBPEMEHHO.

13.1.4. Hapy»KHbIn ocMOTp TpybonpoBoaa MMEET Le/bto NPOBEPKY TOTOBHOCTU €ro K NPOBEeAEHUIO UCMbITaHWUNA.
Mpy Hapy*KHOM OCMOTPE MPOBEPAIOT: COOTBETCTBME CMOHTUMPOBAHHOIO TPybONpoBOAa NPOEKTHON AOKYMEHTaUMMK;
NpPaBWUIbHOCTb YCTAaHOBKM 3aMOPHbIX YCTPOMCTB, NEFKOCTb MX 3aKPbIBAaHUA U OTKPbIBAHMA; YCTAHOBKY BCEX NPOEKTHbIX
KpenieHNN 1 CHATUE BCEX BPEMEHHbIX KPENJIEHUIA; OKOHYaHWE BCEX CBAPOUHbIX PaboT, BK/OYAA BPE3KM BO3AYLIHNUKOB
W opeHaxein; 3aBeplueHme paboT no TepmoobpaboTKe (Npu HeobxoamnmocTw).

13.1.5. UcnbiTaHMIO, Kak npaBuio, NoABepratoT Becb Tpybonposod noJsiHOCTbi. [lonyckaeTca nNpoBOAUTb
uUcnbiTaHne TpybonpoBoga OTAENbHbIMM y4yacTKaMW, NpM 3TOM pasbMBKY HA Yy4acTKM NPOBOAUT MOHTAXKHas
OpraHM3aLmA No COrNacoBaAHMIO C 3aKA34YMKOM.
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13.1.6. Mpn “cnbITaHUM Ha NPOYHOCTb U MJIOTHOCTb MCMbITbiIBAaEMbI TPybonpoBoA (y4acToK) A0/XKEH ObiTb
oTcoeAMHEeH OT annapatoB W Apyrux TpybonpoBOAOB 3ariywKamu. Mcnonb3oBaHMe 3anopHOW apmaTypbl Ans
OTK/IOYEHMA UCMbITbiIBaeMoro Tpybonposoaa (ydactka) He ponyckaetcs. Mpu HEBO3MOMKHOCTM OTCOEAUHEHUS
TpybonpoBoaa OoT annapaTa cneayeT y4nTbiBaTb TpeboBaHuA 4.6.

13.1.7. MNepepn NnpoBeAeHMEM UCNbITaHUI BCA 3aMOpHasn apmaTypa, YCTaHOB/IeHHasA Ha TpybonpoBoae, AO/KHA
6bITb MOMIHOCTbIO OTKPbITA, Ca/IbHUKMU YNAOTHEHbI; HAa MECcTe Perynmpytowmx KaanaHoB U U3MepUTeNbHbIX YCTPOMUCTB
[AOJIKHbI ObITb YCTaHOBIEHBI MOHTAXHbI€ KaTyLLKW; BCE BPE3KMU, WTyLLepa, 606bIWKM A1 KOHTPOIbHO-U3MEPUTENbHbIX
nNprMbopoB A0MKHbI ObITb 3aryLLEHbI.

13.1.8. Mecra pacnonoxeHna 3arnywek Ha BpemA nposeaeHUA WUCNbITaHUA O0J1KHbI ObITb OTMEYEHbI
npeaynpeantTenbHbIMU 3HaKaMu; Flp86bIBaHlAe ﬂI'O,D,Eﬁ no61M30cTn He A0onyCKaeTcA.

13.1.9. inA KOHTpONA AaBNeHUs cneayeT NPUMeHATb MaHOMETPbI IM60 ANCTaHLMOHHbIE CPeACTBa U3MEPEHUN,
MMeroLLIMe O4MHAKOBYIO TOYHOCTb BO BCEM [Mana3oHe N3MepeHus 1 o4MHaKoBble npeaensl usmepeHusa. Jonyckaerca
NPUMEHATb MaHOMETPbl (AMCTaHUMOHHbIe NpPMBOPbI Knacca ToYHOCTM He 6onee 1,5) npu yCnoBUKM, 4TO
KOHTPOIMPYEMble 3HaYeHUNA AaBAeHUI 401K HbI HAXOAUTLCA B NpeAenax BTOPOM TPeTH LWKa bl NOKa3aHWin MaHOMeTpa
(npepenbHoe gaBneHMe MaHOMETPOB A0/IKHO COCTaB/ATb OKOJ10 4/3 OT UcnbITaTeNbHOro AaBneHus). Npu usmepeHum
AaBNEHNA ABYMS MaHOMETPaMU OAMH A0JIXKeH 6biTb KOHTPO/IbHbIM.

13.1.10. OauH maHoOMeTp (AUCTAaHUMOHHBLIA NPUBOpP) YCTaHaBAMBAKOT Yy OMPECCOBOYHOro arperata nocne
3anopHOM apmaTypbl, APYroi - Ha BO34yLWHWKE B ToYKe Tpybonposoaa, Hanbosee yaaneHHOM OT ONPeccoBOYHOMO
arperara.

13.1.11. Pa3pelsaeTca NpoBOAUTb UCMbITAHUA C HAaHECEHHON TEMJIOBOM MAW AHTUKOPPO3UOHHOM n3onaumein
TpybonpoBoaoB M3 6ecloBHbIX TPy WMAM 3apaHee W3roTOB/IEHHbIX U UCMbITaHHbIX 6710KOB (He3aBUCMMO OT
npUMeHsiembIx Tpy6) Npu yCN0BMM, YTO CBAPHbIE MOHTAXKHblE CTbIKM U piaHLEBbIE cOegMHEHNA ByayT UMETb A0CTYN
ANna ocMmoTpa.

13.1.12. UcnbiTaHWe Ha NPOYHOCTb M NIOTHOCTbL TPYOONPOBOAOB C HOMWHANbHLIM AasaeHnem PN <= 100 moxkeT
6bITb rMAPABANYECKMM AN MHEBMATMYECKMM. KaK NpaBun/io, UCNbITaHWe NPOBOAAT rMAPABAMYECKMM CNOCOHOM.

3ameHa rmapaBanvyeckoro UcnbiTaHA Ha NHeEBMaTUYeCKOe A0NYCKaAEeTCA B cnegyrwmnx cnyvyaax (peKOMeHAVETCH
npoBOoAUNTb C KOHTPO1IEM METOAOM aKyCTM‘-IECKOlz BMMCCMM)Z

a) ec/iv HecyLan CTPoUTENbHAA KOHCTPYKLMA MM OMOPbI HE paccyMTaHbl Ha 3anosiHeHne Tpy6onposoaa BoAoi;

6) npu TemnepaType OKpyKatowero Bosayxa Huxke 0 °C M onacHOCTM NPOMEpP3aHMA OTAE/bHbIX Y4acTKOB
TpybonpoBsoaa;

B) €C/IM MPUMEHEHME KUAKOCTU (BoAbl) HEAOMYCTUMO, Ha 3TOT BMA UCMbITAHUA pa3pabaTbiBaeTca MHCTPYKLUA
no 13.1.20.

McnbiTaHme Ha NMPOYHOCTb U NNIOTHOCTb NHEBMATU4YECKU C ob6na3aTenibHbIM KOHTpPO/1EM METOA0M aKycmquKoﬁ
IMUNCCNN NPOBOAUTCA:

a) AnAa TpybonpoBoA0B, PAaCNONOMKEHHbIX B AeACTBYIOLLMX LexXax;

6) ans TpybonpoBOLOB, PACNO/IOKEHHbIX HA 3CTAaKaAaX, B KaHalax WM JIOTKax PAAOM C AEUCTBYHOLLMMMU
TpybonpoBoaamu;

B) NPU UCMbITaTeNbHOM AaBneHun meHee 0,4 MMa (4 krc/cm?), ecan Ha TpybonpoBoaax ycTaHOB/IEHa apmaTypa
M3 Ceporo YyryHa.

13.1.13. UcnbiTaHWe Ha NMPOYHOCTb M MJIOTHOCTb TPYOOMNPOBOAOB Ha HOMUHaNbHOe AassieHne PN cebiwe 100
OO0NKHO MPOBOAMTLCA TMAPABAMYECKMM CMOCOOOM. B TeXHMYECKM 0O6OCHOBAHHbLIX CayYanx A4na TpybonpoBoaoB Ha
HOMWHanbHoe pasneHne PN po 500 ponyckaetcs (Mo cornacoBaHMIO € HaA30pPHbIMM  OpraHamu) 3ameHa
rMAPaBANYECKOrO UCMbITaHUA Ha MHEBMATUYECKOE MPU YCI0BUM KOHTPOIS 3TOTO UCMbITAHUA METOL0M aKyCTUYECKOM
amuccum (A3).
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13.1.14. MNpn COBMECTHOM UCMbITaHUN 06BA30YHBbIX TPYOONPOBOAOB C anmnapaTamu BeJMYMHY [aBAEHUA NpuU
UCMNbITaHUM TPybOMPOBOAOB Ha MPOYHOCTb M MAOTHOCTb (40 OaMKalWwel OTKAoYaloWen 3a4BUXKKM) cneayeT
NPMHUMATL KaK ANAa annapara.

Tpyb6onpoBoapbl, KOTOpble MNOABEPratoT MCMbITAaHMIO Ha MPOYHOCTb M MJOTHOCTb COBMECTHO C APYyrUm
060py0BaHNEM, A0/KHbI ObITb UCMbITaHbI C Y4ETOM AaB/EHNA UCMbITAHWA 3TOTO 060PYyA0BaHMA.

13.1.15. KopoTtkue (go 20 m) oTBogALwme TpybonpoBoAbl OT NPeAOXPaHUTEIbHBIX KNanaHoB, a TaKxKe CBeYn oT
annapaToB U CUCTEMbI, CBA3AHHbIE HEMOCPEACTBEHHO C aTmocdepoit (Kpome rasonpoBoAoB Ha daKen), UCMbITaHUIO,
KaK Npasunio, He noanexart.

13.1.16. [dononHuTenbHble WCMbITaHUA TPyHONPOBOAOB Ha FEPMETMYHOCTb MPOBOAAT MHEBMATUYECKUM
cnocobom (cm. 13.5).

13.1.17. TNopayeKaHKa CBapHbIX LWBOB 3anpellaetca. YcTpaHeHMe AedeKTOB BO BpPeMs HaxOoXKAeHus
TpybonpoBoAa Noj AaBAEHNEM He paspeLlaeTcs.

13.1.18. Mpu npoBeAeHUN WUCMbITaHUA ODOHapyXeHHble AedeKTbl A0NXKHblI ObiTb YCTPaAHEHbl, a WUCMbITaHMA
NOBTOpPEHbI.

13.1.19. O npoBeaeHUN UCMbITaHMU TPYBONPOBOAOB AO/IKHbI COCTABNATLCA COOTBETCTBYHOLLME AKTbI.

13.1.20. TMHeBMmaTM4eckmMe wucnblTaHnA cornacHo 13.1.12, 13.1.13 cnegyeT npoBOAUTb MO WMHCTPYKLMW,
copeprKale MeponpuATUA, WCKOYaloLWMe BO3MOXKHOCTb paspylleHua TpybornpoBOoAOB B C/ydae NOABAEHUSA
KpuTuyeckoro A3-curHana. 3Ta MHCTPYKLMA MO NPOBELAEHMIO UCMbITAaHUI A0KHA ObiTb YTBEPKAEHA PYKOBOAUTENEM
npeanpuATUA (TEXHUYECKMM SUMPEKTOPOM) U NpeaycmaTpmuBaTb HeobxoaMMble Mepbl 6€30MacHOCTY.

13.2. T'mppasanyeckoe ncnbliTaHne Ha NPOYHOCTb U NNOTHOCTb

13.2.1. Tugpasanyeckoe ncnbiTaHue TPy60NpoBOAOB A0/KHO NPOBOAUTHCA MPEUMYLLLECTBEHHO B TEMN/I0€ BPEMA
roga npu NofOXKUTENbHOM TemnepaType OKpYKatoLLero Bosayxa. s ruapaBanyeckmx UCMbITaHUI ¢ aBeHnem [0
100 MlMa goirKHA NPUMEHSTLCA, KaKk NPaBM/IO, BOAA C TemnepaTypoit He HuKe natoc 5 °C mn He Bbiwe natoc 40 °C nau
cneumanbHble cmecu. Ans Tpybonposoaos Bbiwwe 100 MIMa (Npon3BoAcTBO NOANITUAEHA) MPUMEHSETCA Ba3eIMHOBOE
Macno, MMeroLee HenTpasibHble CBOMCTBA MO OTHOLUIEHWIO K YriepoAnctoi ctaau. Mo cornacoBaHWio C aBTOPOM
NpoeKTa BMECTO BOAbl MOXET OblTb WCNOAb30BaHA ApPYyrasd KUAKOCTb (HEKOPPO3WMHasA, HesLoBWUTAfA,
HeB3pblBOOMNACHasA, ManioBA3KadA). Pa3HOCTb TemnepaTyp CTEHKM TPyboNpoBoAa M OKPY»KAOLWEro BO3AyXa BO BpPems
MCMbITaHMM He A0/1KHA Bbi3blBATb BbINAAEHUA B/1AarK Ha CTEHKe TpybonpoBoaa.

Ecnn rmppaBavMyeckoe McnbiTaHMe NPOBOAAT NMPU TemnepaType OKpyrKatowero Bosayxa Huxke 0 °C, 4O/KHbI
6bITb MPUHATLI MEPbI NPOTUB 3aMep3aHuA BOAbl U obecrneyeHo HaaeKHOe ONOPOXKHEeHWe Tpybonposoaa.

Moc/sie OKOHYaHMA TMAPABANYECKOrO UCMbITaHMA TPY6ONPOBOA A0/1KEH BbITb MONHOCTHIO OMOPOXKHEH U MPOAYT
[10 NOJIHOTO YAaNeHNA BOAbl UM 3KUOKOCTU.

BennumHa npobHOro AaBneHua Ha NPOYHOCTb (FMAPABANYECKMM MM MHEBMATUYECKMM Cnocobom) [o/KHa
COCTaB/IATb He MeHee (BblbupaeTca 6onbliee U3 ABYX 3HAYEHUIN) <*>:

<*> pn HaNMuMKM Ha TpybonpoBode apmaTypbl U3 CEpPoro YyryHa npobHoe AaBaeHne He A0JIKHO MPeBbIWaTh
BennunHy 0,4 MMa.

[o]
Pnp =1,25P —= , HO He meHee 0,2 MNa, (6)
[O']t

nnm Pnp = 1,43P, (7)
roe P - pacueTHoe gaBneHune Tpybonposoaa, MMa;
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Pnp - NpobHOe pasneHue, MMa;
[0']20 - JOMyCKaeMoe Hanps»eHne ans matepuana tpybonposoaa npu 20 °C;

[G]t - [ONycKaeMoe HanpsXeHwe AnA maTepuana TpybonpoBoAa NpPU MaKCMMasbHON MOMOMKUTENbHOM
pacyeTHOM TemnepaType.

[0']20
OTHOLWEeHMe —[ ] NPUHUMAETCA MMEIOLLEE MEHbllee 3HaAYeHWe [ANA MaTepuasioB BCEX 3/1EMEHTOB
O It

TpybonpoBoaa, paboTaolinx noa AaBAeHUEM, 32 UCKAOYeHUeM 60NToB (Wnunek).

13.2.2. B cnyyae ecnn ana obecneyeHms yCAOBUN NMPOYHOCTU U FEPMETUYHOCTU MPU UCNbITAHMAX BO3HUKaET
HeobX0AMMOCTb YBEIMYEHNA AMAaMETPa, YNCAA UM 3aMeHbl MaTepuana 60nToB (LWnuaek) paaHUEBbIX COEAUHEHUN,
[OMNYCKaeTcA YMeHbLIMTb NPoHHOe AaBneHUe A0 MAaKCMMA/IbHOW BE/IMYUHLI, MPU KOTOPOW BO BpemsA MpoBeaeHuA
UCMbITaHU obecrneymBatoTca YCA0BMA NPOYHOCTM 6ONTOB (WNWeK) 6e3 yBeanyeHns ux guameTpa, umcna mnum bes
3aMeHbl maTepuana.

13.2.3. Bo BCcex cay4asax BeAnYMHa NpobHOro AaBAeHuA 0/XKHA NMPUHUMATBLCA TaKoK, YTOBbl MaKcMMasibHble
HanpsXKeHWsA B CTEHKe TpybonpoBoga Npu NpobHOM fAaBiaeHUU He npesblwann 95% npegena Teky4yecTu matepuana
npv TeMnepaTtype UCnbITaHMs.

13.2.4. BennumHy npobHOro AaBneHMa Ha NPOYHOCTb A8 BaKYYMHbIX Tpybonposoaos u Tpybonposoaos 6e3
M36bITOYHOrO AaBNEHUA ANA TOKCUMYHbIX M B3PbIBOMOMKAPOONACHbIX cpes, cneayeT npuHMmaTh pasHon 0,2 MMa (2
Krc/cm?).

13.2.5. B cnyyae ecan TpybonpoBoa M ero snemeHTbl paboTaloT B AMana3oHe TemnepaTtyp Mos3yyectTyu U

[ONyCKaemoe Hanps)eHue Ans matepunanos Tpy6oNpoBOAOB M €ro 3/1eMEHTOB NpKu pacyeTHoM TemnepaType [G]t
onpeaensioT Ha 6ase npeaena A4AUTeIbHOM MPOYHOCTU MK Npeaena NoA3yYecTu, Aonyckaerca B popmye (6) Bmecto

[O‘]t MCMOJ1b30BaTb BE/IMUYMHY A0MYCKAEMOr0 HanpsAXeHUsA Npu pacyeTHoOM TemnepaType [G]m , MOJIY4EHHYO TO/IbKO
Ha 6a3e He 3aBUCALLMX OT BPEMEHU XapaKTePUCTUK (Npeaena TEKYYECTM N BPEMEHHOTO CONpoTuBaeHuA), 6e3 yyeTa
NON3y4YecTy U AJINTENbHON NPOYHOCTH [9].

13.2.6. JaBneHne B TpybonpoBoAe MPU MUCMbITaHUM AOMKHO YBENNYMBATLCA A0 3HaveHUs okoso 50% ot
YCTaHOBEHHOIO UCMbITAaTeIbHOTO AaB/NeHNs. 3aTem AaB/ieHMe HEODX0AMMO YBEIMYMBATb NO3TANHO NPUBAU3UTENIbHO
no 10% oT 3af4aHHOr0 MCMbITaTe/IbHOTO [aB/MeHUA A0 ero [ocTuXeHuA. TpybonpoBoaHasa cucTema AO0/KHa
noALepKMBaTbCA NPU 3TOM UCMbITaTEIbHOM AaBAEHUN B TedeHne He meHee 30 MUH. 3aTem gaBaeHne HeobxoamMmo
YMEHbLWNTb A0 PacYeTHOro AaB/EHUA, U BCE MOBEPXHOCTM 3/1EMEHTOB, CBAPHbIX COEAMHEHUA U CaMM CBApHbIe
COefMHEeHUA AO/IKHbl ObITb MOABEPrHYTbl TULAaTE/NIbHOMY BM3yaslbHOMY OCMOTPY. Bo Bpema 3Toro ocmoTtpa Ha
TpybonpoBoAE A0NKHbI OTCYTCTBOBATH CAebl NAacTUYecKon Aedopmaunu.

MpoAoAKUTENBHOCTb UCMbITaHMA HA NPOYHOCTb M NAIOTHOCTb ONpeaenseTcs BpeMeHem 0cCMoTpa Tpybonposoaa
M NPOBEPKN FrePMETUYHOCTU PA3bEMHbIX COEAMNHEHNIA.

Mocne OKOHYaAHWUSA TMAPABANYECKOTO UCMbITAaHUA BCEe BO3AYLWHUKM HA TpybonpoBoAe A0/KHbI 6bITb OTKPbITbI U
TpybonpoBoA A0KEH ObITb MOJHOCTbIO 0CBOOOXKAEH OT BOAbI YEpPEe3 COOTBETCTBYHOLLME APEHANKM.

13.2.7. ApmaTypa [0nKHa noABepraTbCs rmApaBANYecKoMy UCMbITaHMIO MPOOHbIM AaBAEHWMEM B COOTBETCTBUM
¢ FOCT 356.

13.2.8. Mpu 3anonHeHun TpybonpoBoga BOAOW BO3AyX AO/MKeH bbiTb yganeH NOAHOCTblO. [asneHue B
MCNbITbiIBaEMOM TPyHOMpoBOAE CeayeT NoBbIWaTh NAaBHO. CKOPOCTb NoAbeMa AaBAeHUA A0/KHaA BbITb YKasaHa:

- ANA UCNbITaHUA TPYB6ONPOBOAA Ha 3aBOAE-N3rOTOBUTENE - B TEXHUYECKOW AOKYMEHTaLuu;
- ANA UCMbITaHNA TPYBOMNPOBOAA B MPOLLECCE MOHTAXa - B UHCTPYKLIMKU Npou3soauTens pabor.

13.2.9. Ucnonb3oBaHMe CKaToro BO34yXa Uauv APYyroro rasa anAa nogbvema as/1eHnA He A0NYCKaeTCA.
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13.2.10. Mpu UcNbITaHUU He A0NYCKaeTcss 06CTyKMBaHMeE CTaibHbIX TPYO6ONpPoBOAOB.

13.2.11. Pe3synbTaTbl MAPABANYECKOrO  WCMbITAHWA Ha MNPOYHOCTb M MNAOTHOCTb  MPU3HAKOTCA
YO,0BNETBOPUTENBHBIMUK, €CAN BO BPEMSA WUCMbITAHWA He BbIABAEHbI PaspbiBbl, BUAMMble Aedopmauum, nageHue
OaBNeHnA N0 MaHOMETpPY, a B OCHOBHOM MeTas/ie, CBapHbIX LBaxX, KOpMNycax apMaTypbl, PasbeMHbIX COeANHEHUAX U
BO BCEX BpPEe3Kax He 06HApYKeHbl TeYM 1 3aN0TEBAHUSA.

13.2.12. OgHOBpEeMeHHOEe TMAPaBANYECKOE WCMbITaHUE HECKOJIbKUX TPybonpoBOAOB, CMOHTUPOBAHHbLIX Ha
06X HECYLLMX CTPOUTENBHbBIX KOHCTPYKLMAX MW 3CTAKae, L0NYCKAeTCA TO/IbKO B TOM C/yYae, eC/iv 3TO paspeLleHo
NPOEeKTOM.

13.3. NMHeBMaTUYECKOE MUCMbITaHUE HA NMPOYHOCTb U NNIOTHOCTb

13.3.1. MMHeBMaTMYECKOE UCMbITAHNE Ha MPOYHOCTb M NAOTHOCTb NPOBOAAT AN1A Tpybonposoaos Ha PN <= 100 ¢
yyeTom TpebosaHuit 13.1.12, a ecnm gasneHune B Tpybonposose Bbille - ¢ y4eTom TpebosaHmin 13.1.13.

13.3.2. BennunHy ncnbitTaTeNIbHOro AaBAEHUA NPUHMMALIOT B COOTBETCTBMU € 13.2.1 npn yChoBUU NPUHATUA Mep
no 3aLLMTe NepcoHasna 1 oKpyKatowero obopynoBaHua cornacHo 13.3.5, 13.3.7, 13.3.8 1 13.3.10.

13.3.3. B cnyyae ecam mcnbiTaHuA He 6blan npoBedeHbl cornacHo 13.3.2 uaM oHM HEBO3MOXKHbI, AaBAeHMe
NMHEBMOMCMbITAHNA A0/I}KHO cOCTaBAATb 110% OT MaKCMManbHO A0MYCTUMOrO AABJ/IEHUA.

13.3.4. [THeBMaTMYECKOE UCMbITaHNE A0/13KHO NPOBOAUTLCA BO3AYXOM UM MHEPTHBIM ra30M U TO/IbKO B CBETNI0€
BPEMSA CYTOK.

13.3.5. Ocoboe BHMMaHME HEOBXOAMMO YAenTb TaKUM paKTopam Kak:

a) pacnonoskeHue TpybonpoBoAHOM CUCTEMbI OTHOCUTENIbHO APYrMX 34aHUN, 4OPOT U YYACTKOB, OTKPbITLIX A4
noei 1 Bcero apyroro 060pyAoBaHNA U KOHCTPYKLUIA;

6) nogaeprkaHne BO BPEMSA UCMbITAHUI CamMbiX CTPOFMX CYLLECTBYIOLWMX Mep 6e30MacHOCTM U rapaHTui, 4To
TO/IbKO MEepPCOHan, y4acTBYIOLWMIA B UCMbITAHUAX, UMEEeT A0CTYN K y4acTKy UCMbITaHUI, a paiioH, HemocpeacTBEHHO
npuaeraloWmMii K 30HE MUCMbITaHUM, A[0/KeH ObITb 3aKpbIT M obecnevyeH npeaynpexaalowmMmm 3HakamMu,
NPUMEHAEMbIMM 415 ONACHbIX U BPEAHbIX 30H;

B) Nepes, NHEBMOUCMbITAaHNEM NMPOBEAEHME HEPa3PYLIAOLWEro KOHTpoaa B 06beme 100% NpoAo/bHbIX LIBOB.
Heo6x04MMO BbIMONHUTL TaK¥Ke Y/bTPa3BYKOBON KOHTPO/b B 06beme He meHee 10% Ans BCeX KO/bLEBbIX LIBOB,
BK/HOYaA BCE CTbIKOBbIE COeAMHEHMA paccmaTpmBaemoro Tpybonposoaa;

r) noggepaHue TemnepaTypbl UCNbITaHUA He MeHee Yem Ha 25 °C Bblwe TemnepaTypbl XPYNKoOro mMsnoma
maTtepuanos Tpybonposogaa.

13.3.6. Mpn NHEBMATUYECKOM UCMbITAaHNUM TPYOONPOBOAOB Ha MPOYHOCTb MOABEM AABJIEHUA C/eAyeT BECTU
NNaBHO, CO CKOPOCTbIO, paBHOM 5% OT Pnp B MUHYTY, HO He 6onee 0,2 Ma (2 Krc/cm?) B MUHYTY, C NeprMoanYecKkum
ocMoTpom TpybonpoBoaa Ha cieaytoLlmx STanax:

- Npu pacyeTHom gasneHnn o 0,2 MMa (2 Krc/cm?) ocMoTp NPOBOAAT NpU AasneHun, pasHom 0,6 NpobHoro
[AaBneHus, n npu paboyem gasneHnu;

- Npu pacyeTHoM aasnexun sbiwe 0,2 MMa (2 krc/cm?) ocmoTp NPOBOAAT Npu AasneHunn, pasHom 0,3 1 0,6
nNpo6HOro AaBAeHUs, U Npu paboyem AaBAEHUM.

Bo Bpems ocmoTpa noAabemM [AaBfeHUs [0/KeH 6biTb npuocTaHoBneH. Mpu ocmoTpe o6CTyKuBaHue
TpybonpoBoaa, Haxo4ALLEerocs Mo AaBNeHneM, 3anpeLLaeTca.

MecTa yTeuku onpenenatoT no 3ByKy NPOCavyMBalOLLErOCA BO34YXa, @ TAKMKe NO Ny3blpsAM NPU NOKPLITUM CBAPHbIX
WwBoB, GAaHLEBbIX U APYTUX COEAUHEHWUI MbI/IbHON IMY/IbCUEN U APYTMMWN METOZAMM.

,ﬂ,edJEKTbI YCTPAHAKT TO/IbKO NPU CHNXKEHUU OaBNEHNA 0,0 HYNA U OTKAKOYEHUN KOMNpeccopa.
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13.3.7. Ha Bpema npoBefeHns NHEeBMATUYECKUX UCMbITaHUIA Ha MPOYHOCTb KaK BHYTPWU MOMELLEHUN, TaK U
CHAPYXWM [0MKHA YCTaHABAMBATLCA OXpaHsemasa (oxpaHHasd) 30Ha. MUWHMMaNbHOE PACCTOAHWE OT Kpasa 30Hbl A0
TpybonpoBoaa A0/I}KHO COCTaB/ATb HE MeHee 25 M Npu HaZa3eMHOM NpoKaaake Tpybonposoaa u He meHee 10 m npu
noasemHomn. MpaHuLbl OXPAaHHOM 30HbI A0/IKHbI OTMEeYaTbCs GaKKaMM.

13.3.8.Bo BpemAa nogbema AaB/1IEHNA B pr6onposop,e nnpn 40CTNXEHUN B HEM UCNbITAaTE/IBHOIO aB/1EHUA Ha
MPOYHOCTb ﬂpe6bIBaHVIe mop,eﬁ B OXpaHHOl71 30He 3anpeLwaeTca.

OKoHyYaTe/IbHbI OCMOTP TpybonpoBoda paspewaetca Mo uctedeHnn 10 MUHYT MWL NOC/Ae TOro, Kak
UcnblTaTeNbHOE [AaBNeHWe OyAeT CHMKEHO [0 pacyeTHoro. OCMOTP AO/MKEH MNPOBOAMTBCA  CreunanbHO
BblAENEHHbIMW A7 3TON LEeNIM U MPOUHCTPYKTUPOBAHHBIMU IMLL@MU. HaxoAWUTbCA B OXPaHHOW 30He KOMy-/1Mb0, Kpome
3TUX UL, 3anpeLLaeTcsa.

13.3.9. Komnpeccop M MaHOMETPbl, WCMO/Ab3yemble MpPU MPOBEAEHUN MHEBMATUYECKOTO WCMbITaHUSA
TpybonpoBoA0B, A0/KHbI PACNO/iaraTbCa BHE OXPaHHOM 30HbI.

13.3.10. Ana HabnogeHUsa 3a OXpPaHHOW 30HOWM YCTaHaB/MBAOT cCreuuanbHble MocTbl. Yncno noctos ans
HapY*KHbIX TPY6ONPOBOAOB ONPeAENatoT U3 pacyeTa oguMH NocT Ha 200 m aAnnHbl Tpybonposoaa. B ocTanbHbIX cyyasx
4YMCO0 NOCTOB ONPESEensatoT UCXOAA U3 MECTHbLIX YCI0BUI, C TeEM YTOObI OXpaHa 30Hbl Bbl1a HageKHO obecneyeHa.

13.4. NMpombiBKa 1 NpoaysBKa Tpybonposoaa

13.4.1. TpybonpoBoAbl A0KHbI NPOMbIBAaTbCA UKW MPOAYBATLCA B COOTBETCTBMM C YKa3aHUAMM MPOEKTA.
MpoMbIBKa MOXKET OCYLLEeCTBAATLCA BOLON, MAC/IOM, XMMUYECKUMU peareHTamm 1 gp.

MpoayBKa MOXET OCYLLECTBNATLCA CXKATbIM BO34YXOM, NAPOM UM UHEPTHBIM Fa3oMm.

MpoMmbiBKa, NpoayBKa TPy6ONPOBOAOB A0/IKHbI OCYLLECTBAATLCA MO CNeunasbHo pa3paboTaHHOM cxeme.

Mpwn NnpoBeAeHMM MPOMbIBKU (MPOAYBKKN) B 3MMHEE BPeMSA L0/IKHbI MPUHUMATLCA Mepbl MPOTMB NPOMepP3aHuA
TpybonpoBogos. O NpoBeAeHUU MPOMbIBKM M NPOAYBKU COCTABAAOT aKT.

13.4.2. MpombiBKa BOAOM A0/KHA OCYLLECTBAATLCA CO CKopocTbio 1 - 1,5 m/c.

Mocne NpombIBKM TPyBOMNPOBOA, A0/XKEH ObiTb MOAHOCTLIO OMOPOXKHEH M MPOAYT BO3AYXOM WUAN UHEPTHbLIM
rasom.

13.4.3. MpoayBKy TpybonpoBoA0B cieayeT NPOBOANTb NOA AaB/IEHUEM, PaBHbIM paboyemy, HO He 6osiee 4 MIa
(40 krc/cm?). Mpoayska Tpybonposoaos, paboTaowmx Nog M3bbITouHbiM aasneHnem ao 0,1 MMa (1 krc/cm?) uam
BaKYYMOM, A,0/13KHa NPOBOAMTLCA NOA, AasneHnem He 6onee 0,1 MMa (1 krc/cm?).

13.4.4. MNpoAonXKMUTENbHOCTb NPOAYBKMW, €CIN HET CreuurasbHbIX YKa3aHU B MPOEKTE, AOJI)KHA COCTaBAATb He
meHee 10 munH.

13.5. [lononHUTeNbHblE UCMbITaHUA Ha repMmeTn4yHOCTb

13.5.1. TpybonpoBoabl, coaeprKawme rpynnbl cpea A, 6(a), B(6), a Takke BakyymHble TpybonpoBoabl, TOMUMO
06bIYHbIX MCMbITAaHWI Ha MPOYHOCTb U MJIOTHOCTb, AOJ/IKHbI MOABEPraTbCA AOMNOJHUTENbHOMY MHEBMAaTUYECKOMY
UCNbITAaHWUIO HA FEPMETUYHOCTb C ONnpeae/ieHNeM NageHna 4aBeHUs BO BPEMS UCMbITaHNA.

HEO6XO,£I,MMOCTb nposeaeHNA AOO0MNO/THUTENbHbIX NCMNbITAHUN Ha repmeTn4yHoOCTb Apyrmux TPYGOI'IpOBO,D,OB
YCTaHaB/IMBAETCA MPOEKTOM.

TpybonpoBogbl, HaxoasaLmMecs B 06BA3Ke TEXHOIOTMYEeCcKoro obopyaoBaHuA, cneayeTt UCNbITbIBaTb COBMECTHO
€ 3Tum obopyaoBaHUEM.

13.5.2. JononHntenbHoe McnbiTaHWME Ha repMeTUYHOCTb NPOBOAAT BO34YXOM WM UMHEPTHbIM rasom nocne
3aBepleHna NCMNbITaHWUI Ha NPOYHOCTb N NNIOTHOCTb, MPOMbIBKU U MPOAYBKMW.
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13.5.3. [JononHuTeNbHOE UCMbITaHME Ha FepMeTMYHOCTb MPOBOAAT AAaBJEHWEM, paBHbIM paboyemy, a ans
BaKyyMHbIX Tpybonposogos - gasnermem 0,1 MMa (1 krc/cm?).

13.5.4. MNpoaonKnTeNbHOCTb AOMNOJHUTE/IbHbIX UCMbITAHUI A0/1XKHA COCTaB/IATb HE MeHee 24 Y ANa CTPOALLUXCS
MEXKL,EXOBbIX, BHYTPULLEXOBbIX M MEXK3aBOACKMX TPybONpoBOAOB M YKa3blBAaTbCA B MPOEKTHOM AOKYMEHTaL MW ANA
Karkaoro TpybonpoBoaa, NoAeXKaLlero UCnbITaHWo.

Mpy nNepuoauyYecKkMx UCMbITaHMAX, a TaKMKe MnocCae PEeMOHTa, CBSA3aHHOrO CO CBapkoh UM pasbopkon
TpybonpoBoaa, NPOAOMKUTENIbHOCTb UCMbITAHMA YCTAHABAMBAETCA aAMUHUCTPALUMEN NpeanpUATMA, HO A0/1XKHA ObITb
He meHee 4 u.

13.5.5. Pe3ynbTaTbl AOMNONHUTENBHOTO NMHEBMATUYECKOTO WMCMbITAHUA Ha repMeTMYHOCTb CMOHTUPOBAHHbIX
TEXHO/IOTUYECKMX TPybONpoBOAOB, MPOLEAWNX PEMOHT, CBA3aHHbIA C Pa3bopKOW WM CBAapKOM, NpPW3HAOTCH
YZLOB/IETBOPUTE/IbHBIMU, €CIN CKOPOCTb MafeHuA AaBieHus okaxeTca He 6onee 0,1% 3a 1 4 gns TpybonpoBosoB
rpynnbl A 1 BakyyMmHbIx 1 0,2% 3a 1 4 ana Tpybonposoaos rpynnbl 6(a), 6(6).

CKOpoCTb MafgeHus fJasieHus Ana TpybonpoBogoB, TPAHCMOPTUPYIOLWMX BelecTBa Apyrux rpynn,
YCTaHaB/IMBAETCA NMPOEKTOM.

3TN HOPMbI OTHOCATCA K TpybonpoBogam BHYTPEHHUM ANaMeTPOM A0 250 MM BKAOYMTENBHO.

Mpu mcnbiTaHum Tpybonposoaos 60bIIMX AVWaMeTpOB HOPMbl NaAeHUA AaBAeHUA B HUX onpenenairT
YMHOMEHMEeM MNpUBEAEHHbIX BEAWYMH, YKasaHHbIX B dopmyne (10), Ha nonpaBouYHbIi KO3DPULMEHT,
paccunTbiBaemblii no popmyne

250
K=22
D 7 (8)

BH

roe Dew - BHYTPEHHUI AMaMeTp UCNbITbiBaemMoro Tpybonposoaa, Mm.

EcAn umcnbiTbiBaemblii TpybONpOBOA COCTOMT M3 Y4YacCTKOB PasiNYHbIX AMAMETPOB, CPeAHMI BHYTPEHHUIA
AVameTp ero onpeaensatoT no popmyne

(DXL, + DXL, +...+ DZxL,)

D =
® " (DXL, + D,xL, + ..+ DxL,)

roe D1, Dy, Dn - BHYTPEHHMI ANAMETP Y4aCTKOB, M;
L1, L, Ln - 4NMHBI y4acTKOB TPybOMNpoBoAa, COOTBETCTBYIOWME YKA3aHHbIM AMAMETPAM, M.

MNageHve pasneHnA B TDY60I'IpOBO,CI,e BO BpeEMA UCMbITAHNA €ro Ha repMeTUHHOCTb onpeaenAaroT no d)opmyne

AP - PKOHTHa'-I XlOO ' (10)

Ha4Y ~ KOH

roe AP - nageHne gasnenuna, % oT UCNbITAaTEIbHOMO AaBAeHUS;

Pwot, Phau - CYMMa MaHOMETPUYECKOTO M BAPOMETPUYECKOTrO AaB/IEHUIM COOTBETCTBEHHO B KOHLE U B Hayasne
ncnbitTanmna, Mla;

Tuaw, Tkon - TEMNEPATYPA B TPYHONPOBOAE COOTBETCTBEHHO B Hayasle U B KOHLLE UCNbITaHus, K.

[aBneHne u Temnepatypy B TpybonpoBoae onpenensloT Kak cpegHee apudMeTUYecKoe MNOoKasaHWui
MaHOMETPOB 1 TEPMOMETPOB, YCTAHOB/IEHHbIX Ha HEM BO BPEMS UCMbITaHUN.

13.5.6. McnbiTaHWe Ha repMETUMYHOCTb C ONpeaeseHnem NageHna 4aBAeHUA MOXKHO NMPOBOAUTL TOIbKO Moc/e
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BblpaBHMBaHMA TemnepaTyp B Tpybonposoge. Ona HabntogeHus 3a Temnepatypon B TpybonpoBoae B Hayase U B
KOHLLE UCMbITbIBAEMOTO Y4acTKa c/ieayeT YCTaHaB/IMBATb TEPMOMETPbI.

13.5.7. Mocne OKOHYaHWA [AOMONHUTE/IbHOIO MUCMbITaHWA Ha FePMETUYHOCTb MO Kaxkaomy Tpybonposoay
COCTaB/AOT aKT.

13.6. Cgaya-nprMemKa CMOHTUPOBaHHbIX TpybonpoBosoB

13.6.1. Cpava-npuemka TpybonpoBOAOB MOC/AE MOHTa*ka [AO0/IKHA OCYLLeCTBAATbCA B COOTBETCTBMU C
TpeboBaHUAMM HACTOSALLLErO CTaHA4APTa.

13.6.2. MoHTa)KHaa opraHMsaumMsa A0 Hayana MycKoHanagouyHbiXx paboT [Ao/XHa nepeaatb BAafenbly
Tpybonposoaa "CeuaeTtenbcTBo o MoHTaxe" (Mpunoxenue MN).

NCnonHUTeNbHbI YepTexK yyacTKka, Nnpuaaraemblii K CBUAETENbCTBY, BbIMOJHAETCA B aKCOHOMETPUYECKOM
n306paXKeHnm B rpaHnLLAX NpUcoeaMHEHMA K 060pya0BaHMIO UM K 3aMOPHON apmaTtype. YepTeK AoKeH coaepKaTb
HYMepauu1lo 3/1eMEHTOB TpybonpoBoaa M HymepaLuio CBapHbIX coeAuHeHui (pa3genbHo obo3HayaloT CBapHble
COeZlMHEHMA, BbIMOMHAEMbIE MPU MOHTaXKe U Ha NpeanpuaTUn-usrotosuTesne). Ana TpybonpoBoaos, Noasiexallmx
M30M1AUMN UM MPOKNAAbIBAEMbIX B HEMPOXOAHbIX KaHanax, YKa3biBAlOT pPaACCTOAHUE MeXKAy CBapHbIMU
coegmHeHUAMU. Hymepauus cBapHbIX COEAUHEHUI Ha UCMONHUTENIbHOM YepTexke M Ha Bcex dopmax, BXoAALLMX B
cocTaB "CBuaeTtenbCcTBa 0 MOHTaxKe", AoaXHa bbITb eanHOM. Ana TpybonpoBoA0B C HOMUHAbHbIM AaBneHnem PN >=
100 HyMepyIoT TaKX¥e pasbemHble CoegUHEHUS.

K McnonHUTeNbHOMY YepTexKy MPUKNAAbIBAIOT cneumMduKaumio Ha AeTanu U U3genus, npumeHsemble npu
W3roTOBNEHUU U MOHTaxKe TpybonpoBoaa.

13.6.3. CocTaBAAOT ONUCh COMPOBOANTE/IbHbBIX AOKYMEHTOB NpeanpUATUA - U3roToBuTens c6opoYHbIX eanHULL,
n3genuMii U1 matepuanos, NPUMEHSsemMbIX NMPU MOHTaxke Tpybonposoda M BxogAawMx B coctas "CeBuaeTenbcTsa o
MOHTaxe".

13.6.4. KomnnekToBaTb "CBUAETENbCTBO O MOHTAXKe" y4acTKoB TPyb6ONpPOBOAOB CAeayeT Ha TEXHONOrMYECcKuMi
610K MNM TEXHONOTMYECKUI Y3/, YKa3aHHbIN B paboyeit JOKyMeHTaLMu.

14. TpeboBaHuA K aKkcnayaTaumm Tpybonposogos

14.1. O6cnyRunBaHue

14.1.1. Nnua, ocylwecTBaAOWME Ha NPeanpUATUN Haa30p 3a TpybonpoBoAamm, a TaKKe nLa, OTBETCTBEHHbIE
33 MCNpaBHOEe coCTosiHME M He3omacHyr 3KcnyaTauuio TpybonpoBOAOB, AOJ/IXKHbI HAa3HAYaTbCA M3 YuCia aivu,
MMEIOLLMX COOTBETCTBYIOLLYHO KBaNIMUKALMIO U MPAKTUYECKMI ONbIT PaboTbl, NpoLleawmnx obyyeHme 1 aTTecTaymio.

14.1.2. Ha Tpy6onpoBoabl BCeX KaTeropuii cocTaBAAtoT NAacnopT ycTaHOBAeHHOro obpasua (MpunoxerHne M).
MepeyeHb AOKYMEHTOB, NpUaraemblx K NacrnopTy, A0/XKeH COOTBETCTBOBaTb TpeboBaHmam 14.4.,
14.1.3. B nacnopT Tpybonposoaa HeobXxoAMMO BHOCUTL ATy NPOBEAEHHbIX PEBU3UI U AaHHbIE O pEMOHTaXx.

14.1.4. Ha TpybonpoBogax 13 yriepoauctor n KpemHemapraHLUoBUCTON cTanel ¢ paboyei Temnepatypoit 400
°C 1 Bbllle, a TakXe Ha Tpybonposoaax U3 xpomomonnbaeHoson (pabouas Temnepatypa 500 °C u Bbiwe) U U3
BbICOKONErMPOBAHHON ayCcTeHUTHoM cTanu (pabouaa TemnepaTypa 550 °C © Bbille) AO0/KHO MPOBOAUTHLCA
Habnto4eHMe 33 POCTOM OCTaTOYHON gedopmaunm.

14.2. Hapg3op BO Bpema aKcnayaTaumm

14.2.1. B nepuog sKcnayataumm TpybonpoBOAOB OAHOM M3 OCHOBHbIX 06s3aHHOCTEN OOCNYKMBAOLLETO
rnepcoHana ABAAETCA MOCTOAHHOE U TWaTenbHoe HabatoaeHMe 3a cCocToaHMeM TpybonpoBoA0B 1 UX AeTanel (CBapHbIX
WBOB, Pa3beMHbIX COEAMHEHWI, BKAKOYAA Kpenex, MPOKNAZO0K), aHTUKOPPO3MOHHOW 3alMTbl U M30MALUMK,
[PEHaXKHbIX YCTPOMCTB, KOMMNEHCATOPOB, OMOPHbLIX KOHCTPYKLUMIA, NOABECOK M T.4. Pe3ynbTaTbl OCMOTPOB AOJIXKHbI
bUKCMPOBATLCA B BAXTEHHOM }KYPHa/Ie He peyke 04HOro pasa B CMeHy.
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14.2.2. TexHonorunyeckue TpybonposBoAabl, paboTalowme B BOAOPOACOAEPNKALLMX Cpedax, Heobxoammo
nepuoamnyeckm o6cienoBaThb C LEbIo OLLEHKM MX TEXHUYECKOro COCTOAHMA B COOTBETCTBUM ¢ HA,.

14.2.3. Mpwn nepnoanyeckom obcieaoBaHUN HEOOXOAMMO NPOBEPATDL:

- TEXHNYECKOE COCTOAHME TPYGOI'IpOBOAOB HapyXHbIM OCMOTPOM U, Npw HeO6XOAMMOCTM, Hepaspywanuwmm
KOHTpPO/Z1EM B MeCTaxX NOBbIWEHHOIo KOPPO3NOHHOTIO N 3PO3NOHHOTO N3HOCA, HAarpy>eHHbIX CeYeHUn n T.M.;

- YyCTpaHeHMe 3ameYyaHnin no npeaplayuemy obcieaoBaHUIO U BbINOJIHEHWE Mep No 6e3onacHoM aKcnyaTaumm
TpybonpoBoaos;

- NONHOTY U NOPAAOK BeAeHUA TEXHUUYECKOM AOKYMEHTaL MM No 3KCNAyaTalumn U pemoHTy Tpybonposoaos.
PesynbTaTbl Nnepnoanyeckoro obcaeagoBaHunsa Tpybonposoaos opopMAIOT aKTOM.

14.2.4. Tpy6onpoeodpl, NoABeEPKEHHble BUBpaLMK, a TaKKe GyHAAMEHTbI N0 0NopamM 1 3CTakagamm gaa sTmx
Tpy6onpoBoAoB, B NepMog sKCnayaTauumn caeayet TwaTte/lbHO 0OCMaTpPMBaTb C MPUMEHEHUEM NPUBOPHOro KOHTPOA
33 aMnAMTYAO0M M YacToToM BUBpauuu.

CpoOKM OCMOTPOB, B 3aBMCMMOCTM OT KOHKPETHbIX YC/IOBUM M COCTOAHMA TpybonpoBOAOB, yCTaHaB/iMBaeT
TeXHMYECKan agMUHNCTPaLMA NPEANPUATMA, HO He peXke 0AHOro pasa B 3 mecaua.

MaKcMmanbHO JONyCTUMYIO aMnauTyay BMOpauUMKM TEXHONOTMYECKUX TPybonpoBOAOB MPUHUMAIOT B
cootBeTcTBum ¢ 10.7.1.

14.2.5. HapyKHbli ocMOTp TPybONpoBOAOB, MPONOMKEHHbLIX OTKPbITbIM CMNOCOOOM, MpPU MNEepPUOAUYECKUX
06c/1ef0BaHUAX MOMKHO NPoBOAUTL 6e3 cHATMA m3onsaumnu. OAHAKO ec/iv COCTOSIHME CTEHOK MM CBAPHbIX LIBOB
TPyb60onpoBOA0B BbI3bIBAET COMHEHWUE, TO A0/1KHO ObITb MPOBEAEHO YACTUYHOE UM NOHOE YAaNeHNe U30NALUN.

14.2.6. Hapy»Hbli ocMOTp TpybonpoBOAOB, Y/IOMKEHHbIX B HEMPOXOAHbIX KaHanax WAM B FPYyHTE, AO/KEH
NPOBOAUTLCA NMYTEM UX BCKPbITUA HA OTAE/bHbIX y4acTKax AJIMHON He meHee 2 M. Y1CNo y4acTKoB, B 3aBUCMMOCTU OT
YC/NI0BUI 3KCM/IyaTalmMK, yCTaHaBANBAET IMLLO, OTBETCTBEHHOE 3a 6e30MacHyo aKCn/yaTaumto.

14.2.7. EcAv nNpu HapyXKHOM OCMOTpe OBHapy»KeHbl HEMJIOTHOCTU PasbeMHbIX COEAMHEHWH, AaBieHue B
TpybonpoBoae A0/MKHO BbITb CHUMKEHO A0 aTMOChepHOro, TemnepaTypa ropaymx Tpybonposogos - 4o natoc 60 °C ¢
cobnofeHnem HeobXoaMMbIX MepP Mo TeXHUKe 6e30MacHOCTM.

Mpn obHapyKeHnn gedeKkToB, yCTPaHEeHNEe KOTOPbIX CBSA3AHO C OrHeBbIMW paboTamu, TpybonpoBog AOKEH
6bITb OCTAHOB/EH U NOAFOTOBNEH K MPOBEAEHNI0 PEMOHTHbIX PaboT B COOTBETCTBMU C AENCTBYHOLMMUN UHCTPYKLMAMMU.

14.2.8. Mpu HapyXHOM OCMOTpPE A0/IXKHO ObITb NPOBEPEHO COCTOAHMUE:
- U30/1AUMM U NOKPLITUIA;

- CBAPHbIX LIBOB;

- pnaHueBbIX, MyGTOBbIX U APYTUX COEANHEHUN;

- onop;

- KOMMNEHCUPYHOLLMX YCTPOMCTB;

- APEHAXKHbIX YCTPOMCTB;

- apMaTypbl U ee YNJAOTHEHWNIA;

- penepoB A/1a 3amepa oCcTaTouYHOW gedopmaumu;

- CBAPHbIX TPOMHWKOBbIX COeANHEHWN, TMOOB 1 OTBOAOB;

- 04HOBPEMEHHO NPOoBepPAT BUbpauumio Tpybonposoaa.
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14.3. PeBusunsa TpybonpososoB

14.3.1. OCHOBHbIM METOAOM KOHTPO/IA 33 HaAEeKHOM M 6e3onacHol 3KchjyaTauuein TeXHOJIOTMYEeCKUX
TpybonpoBoaoB ABASETCA MepuoAnyveckas peBumsns (ocBUAETeNbCTBOBaHME), KOTOpPYH NPoOBOAUT cayKba
TEXHWUYECKOro Haa3opa NpeanpuATMA COBMECTHO C MeXaHMKaMM, HavaibHUKaMM YCTaHOBOK (MpoM3BOACTB) U MNLOM,
OTBETCTBEHHbIM 32 He30MacHyr aKcnayaTauuio TpybonposoaoB..

Pe3ynbTaTbl peBM3nK CyHKaT OCHOBaHMEM A1 OLEHKN TEXHUUYECKOTO COCTOAHMA TPYbonpoBoAa U BOSMOXKHOCTH
ero ganbHeunwen skcnayaTaymm.

14.3.2. Kak npasuio, peeusua TpybonpoBoA0B A0/KHA ObiTb NPUypPOYEHa K NaaHOBO-NpeaynpeanTesbHOMY
PEMOHTY OTAE/bHbIX arperaTos, YCTaHOBOK UM LLEXOB.

14.3.3. CpoKu npoBefeHMA peBnsnn Tpybonposoaos Ha gasneHne o 10 MIMa yctaHaBaMBaeT npeanpuatue-
BNnajeney, B 3aBUCMMOCTU OT CKOPOCTU KOPPO3MOHHO-3PO3MOHHOMO M3HOCa TPybonpoBOoA0B, ONbITAa 3KCMNAyaTaLumu,
pe3y/nbTaToB MpeAblAyLLero Hapy)KHOro ocmoTpa M pesusnn. CpPoKM AO0/KHbI obecrneumBaTb 6Ge30MnacHyto,
6e3aBapuiiHyto aKcnyaTaumo TpybonpoBoga B Nepuos, MeXay PEBUIUAMMU U HE AO/IXKHbI ObITb PeXKe YKa3aHHbIX B
Tabanue K.1 MNpunoxkerus K (ecnm HeT gpyrnx yKasaHuii B NacnopTHOM AN MHOW AOKYMEHTaLUMK).

14.3.4. [na Tpybonposoaos cebiwe 10 MMa (100 Krc/cm?) ycTaHOBAEHbI Creaylolume Buibl PEBU3UK:
BbI6OpPOYHasa 1 nonHaA. CpokM BbIBOPOYHOW PEBM3UM YCTAHABAMBAET AAMUHUCTPALMA NPeANPUATUA B 3aBUCMMOCTH
OT YCNOBM 3KCMNyaTaLMn, HO He pexe OA4HOro pasa B 4 roga.

14.3.5. Cpok peBu3uM TpyboMnpoBOoLOB NPU MPOU3BOACTBEHHOW HEOOXOAMMOCTM MOXKET ObiTb NpoasieH
npeanpuATMEM-BNafE/bLEM C Y4eTOM pe3y/nbTaToB Mpeablaylweid pPeBusUnM U TEXHUYECKOTo COCTOAHMUA
TpybonpoBoaos.

14.3.6. MNpu npoBeaeHUN peBU3UM 0coboe BHUMaHMWE cinedyeT yAenATb yyacTKam, paboTaiowmm B ocobo
CNOXHbIX yC0BUAX, rae Hanbonee BepoATEH MaKCMMasbHbIM M3HOC TpybonpoBoaa BCaeAcTBME KOPPO3UM, 3p03un,
BMbpaunn 1 Apyrux NpuUmnH. K TakMm ydyacTKam MOryT BbiTb OTHECEHbl Te Y4acTKu, rae U3MeHAeTcA HanpaBieHue
NnoToKa (KoneHa, TPOMHUKW, BPE3KK, APEHAXKHble YCTPONCTBA, a TaKXKe y4acTKM TpybonpoBoaos nepes apMmaTypoit 1
nocne Hee) U rae BO3MOMKHO CKOMJEHWE BAaru, BeLLEecTB, Bbi3biBAlOLMX KOPPO3UIO (TYNMUKOBbIE U BPEMEHHO He
paboTatolme yyacTku).

14.3.7. MpucTynaTtb K peBU3NK cnedyeT TONbKO NOCAe BbINOJHEHUA HEOBXOAUMBIX NOArOTOBUTENbHbLIX PaborT,
NpPeAyCMOTPEHHbIX AEUCTBYIOWMMN WUHCTPYKUMAMM MO OPraHnsauum 1M 6e3onacHomy Npomn3BOACTBY PEMOHTHbIX
pabor.

14.3.8. Mpwn peBusnn Tpybonposoaos HeobxoaMMO:
a) NPOBECTU HaPYKHbI 0OCMOTp TPybonposoaa cornacHo TpebosaHuam 14.2.8;
6) M3MepUTb TONLLMHY CTEHKK Tpybonposoaa Nnpubopamun HepaspyLLaoLLEro KOHTPOA.

TONLWMHY CTEHOK M3MEPAIOT Ha y4yacTKax, paboTalowmx B Hanbonee CNOXKHbIX YCA0BUAX (KOeHa, TPOMHUKMY,
BPE3KMU, MeCTa Cy)KeHua TpybonpoBoga, nepes apmaTypoil U Mociae Hee, MecTa CKOMAEHUS BAarn M NPOAYKTOB,
BbI3bIBAIOLWMX KOPPO3MIO, 3aCTOWMHbIE 30HbI, APEHaXKM), a TaK¥Ke Ha MPAMbIX Y4YacTKax BHYTPUYCTAHOBOYHbIX,
BHYTPMLEXOBbIX U MENKL,EXOBbIX TPY6ONPOBOAOB.

MpyY 3TOM Ha MPAMBbIX Y4aCTKax BHYTPUYCTAHOBOYHbIX TPy6OMNpoBoAos AAnHOM 20 M U MEHEE M MEMKLEXOBbIX
Tpy6onposoaos asvHoi 100 M 1 meHee A0/KeH BbiTb BbIMOJHEH 3aMep TO/LWMHbLI CTEHKM HE MEHEE YEM B TPex
TOYKaX.

Bo Bcex cnyyasx KOHTPO/b TO/LMHbI CTEHKM B Ka)XO4OM MeCTe AO0/KeH MpoBOAMTbCA B 3 - 4 TOYKax no
nepumeTpy, a Ha 0TBOAAX - HEe MeHee YeM B 4 - 6 TOUKax Mo BbIMYK/IOM, BOTHYTOM U HEATPaIbHOM YacTAM.

Cnepyet o6ecneunTtb NPaBUAbHOCTb U TOYHOCTb BbIMOJHEHWNA 3aMEPOB, UCKAOUNTL BAUAHUE Ha HUX MHOPOAHbIX
Ten (3ayceHLeB, KOKCa, MPOAYKTOB KOPPO3UM U T.1.).

Pe3ynbTaTbl 3amepoB GUKCMPYIOT B NacnopTe Tpybonposoaa;
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MpumeyaHua

1. Bonpoc 0 Y4aCTMYHOM WM MOJIHOM YA3ANEHUU U30AAUMM MpU peBusnn TpybonpoBoaoB peluaeT auuo,
ocyulecTsasoLLee Haa30p 3a aKCNayaTaumeln TpybonpoBoaos.

2. Ha TtpybonpoBogax, BbIMO/JHEHHbIX W3 CTanel aycTeHUTHoro kKnacca (08X18H10T, 12X18H10T w T1.m.),
paboTaloLwmx B cpesiax, Bbi3bIBAOLLMX MEXKPUCTANIUTHYIO KOPPO3UIO, CKBO3HbIE 3aCBEP/IOBKU HE 0MYCKatoTCA.

B) NPOBECTN PEeBU3NI0 BOPOTHUKOB ¢paHLEB BHYTPEHHUM OCMOTPOM (npu pasbopke Tpybonposoga) nmbo
M3MEPEHMEM TOJILMHbI HEepaspylwaloWmMMM MeTo4aMn KOHTpoAA. Yucino ¢naHues, MNOABEpPraembiXx PeBU3MUMU,
yCTaHaB/AMBaET ANLLO, OCYLLECTBAAIOLWEE HaA30p 3a 3KCNAyaTaumen TpybonpoBoaos;

r) NpoBecTn paauorpaduyeckuini UAN yAbTPA3BYKOBOM KOHTPOJIb CBAPHbIX CTbIKOB, €C/IM KauyecTBO WX Mpu
PEeBU3MM BbI3BANIO COMHEHWE;

) NpoBepuTb MexaHWYeckue CBOMCTBA MeTanna Tpyb, paboTalowmx Mpu BbICOKMX TemnepaTypax M B
BOAOPOACOAEPKALLMX CPesax, eciv 3To NpeaycMoTpeHo genctayrowmmm HA, uamn npoektom. Bonpoc o mexaHnYecKmx
MCMbITaHUAX peLlaeT cykba TEXHMYECKOro Haa3opa NpPeanpusaTUs;

€) n3mepuTb Ha y4yacTKax TpybonpoBozoB AedopmMaumio MO COCTOAHWIO Ha BPeMA MPOBEAEHUSA PEBU3UK
cornacHo TpeboBaHuam 14.1.4;

) pas3obpatb (BbIBOPOYHO, MO YKa3aHMIO NPeACTaBUTENs TexHaa3opa) pe3bboBble COeAMHEHUA Ha
TpybonpoBoae, 0CMOTPETL UX Y U3MEPUTb Pe3bboBbIMU Kannbpamu;

3) NPOBEPUTL COCTOAHME M NPABUIBHOCTb PAaboTbl ONOP, KPENEKHbIX AeTanel 1, BbIBOPOYHO, NPOKAAAOK;
1) ncnbiTath Tpybonposos B cooTBetcTBum ¢ 13.1.1 n 14.3.19.

14.3.9. MNpw Heya0BNETBOPUTE/IbHBIX Pe3ynbTaTax PEBU3MM HEOBXOAMMO ONpesenuTb rpaHuuy AedeKkTHoro
yyacTka Tpybonposoda (OCMOTPETb BHYTPEHHIO MOBEPXHOCTb, MU3MEPWUTb TOJIWMHY U T.N.) M BbIMNOAHUTL Bonee
YyacTble U3MmepeHua TONLWMHBI CTEHKM Bcero Tpybonposoaa.

Mpw HeyA0BNETBOPUTENbHbIX PE3Y/IbTaTax PEBU3UN A0MKHbI ObITb MPOBEPEHbI ELLE ABa aHANIOTMUYHbIX YYaCTKa,
M3 KOTOPbIX OAWMH AO/IKEH OblTb NPOAO/IKEHMEM PEBM3YEMOrO Y4YacTKa, @ BTOPOM - aHA/MIOMMUYHbIM PEBU3YEMOMY
YYaCTKYy.

14.3.10. O6bem BbIGOPOUHON peBu3nM TPpybonposBoaos ¢ gasneHnem cebiwe 10 MMa (100 krc/cm?) u
Tpybonposoaos | u |l KaTeropnm AoKeH bbITb:

- HEé MmeHee OBYX Y4aCTKOB Ka*Xao0ro 610Ka YCTAaHOBKWU HE3AaBUCMMO OT TEMNEPATYPbI Cpeabl;

- He MeHee OJHOrO Yy4yacTKa KarKAoro oOO6LLeLEexoBOro KOJMIEKTopa WM MexuexoBoro Tpybonposoja
He3aBMCMMO OT TeMnepaTypbl cpeabl.

Mo4 KONNEeKTOPOM NOHMMALOT TPy6oNpoBoA, 06beaAnHAWMIA Pag NapannenbHo paboTatowmx 6J10K0B.

14.3.11. Ecav npu peBusumn Tpybonposoga byaeT obHapyKeHo, YTO NepBOHaYaIbHaA TO/IWMHA YMEHbLINAACh
noA BO34EWCTBMEM KOPPO3UWU MM 3PO3UW, BO3MOMKHOCTb PaboTbl A0/XHA 6biTb MOATBEPXAEHa pacyeTom Ha
MPOYHOCTb.

14.3.12. Tpu noOAyYeHUU HeyaoBNETBOPUTE/bHbLIX pPe3yNbTaToB pPeBM3UM  AO0MNONHUTENbHbIX Y4acTKOB
TpybonpoBoaos ¢ AasneHnem cebiwe 10 MMa (100 Kkrc/cm?) aomkHa 6biTb NpoBeAeHa MOJIHAA PeBU3MA 3TOro
TpybonpoBoaa, a TakKe y4acTKoB Tpybonposoaos, paboTaowmx B aHaNOMMUYHbIX yCioBuUAX, ¢ pa3bopkoin go 30%
Ka{[,0ro 13 yKasaHHbIX TpybonpoBoA0B UM MEHEEe NMPU COOTBETCTBYIOLLLEM TEXHNYECKOM 060CHOBaHUM.

14.3.13. MNpun nonHow peeusun pasbupaloT Becb TPYHOMPOBOA MOMHOCTLIO, MPOBEPAIOT COCTOAHUE TPY6 M
fAeTanei, a TaKXe apmaTypbl, YCTaHOB/AeHHOW Ha Tpybonposoge. CpokM U 06A3aTeNbHOCTb MOJIHON PEBU3UK
TpybonpoBOAOB HACTOALLMM CTAaHLAPTOM HE perfiaMeHTUPYHOTCS.
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14.3.14. Bce TpybonpoBoabl U UX y4acCTKK, NogBepraBlLUMecs B nNpouecce peBnsnmn pasbopke, peske u cBapke,
nocne cbopku NoaNeKaT UCMbITAHUIO HA NPOYHOCTb U NAOTHOCTb.

Mpu pa3bopke eaAMHUYHbIX GIaHLEBbIX COeAMHEHUN, CBA3AHHOM C 3aMeHOW MNPOKNAAOK, apMaTypbl WMAM
OTAENbHbIX 3/1IEMEHTOB (TPOMHMK, KaTylKa U T.M.), AOMNYCKAeTCA NPOBOAUTbL UCMbITAaHWE TOIbKO Ha MAOTHOCTb. [pwu
5TOM BHOBb YCTaHaB/IMBAEMble apMaTypa Uan 3nemeHT TpybonpoBoaa A0/KHbI ObITb NpeABapUTEIbHO UCMbITAHbI HA
MPOYHOCTb NPOBHbLIM AaBAEHNEM.

14.3.15. locne npoBeAeHMA PEBM3NM COCTABAAIOT aKTbl, K KOTOPbIM MPMKAAAbIBAOT BCE MPOTOKO/bI M
3aK/IIOYEHUA O MPOBEAEHHbIX UCCNeAOBAHMAX. Pe3ynbTaTbl peBM3MM 3aHOCAT B nacnopT Tpybonposoga. AKTbl U
OCTa/ibHble AOKYMEHTbI MPUKAAAbIBAIOT K Macnopry.

14.3.16. Mocne ncrte4yeHMs Ha3HAYEHHOro MPOEKTOM PACcYeTHOro CPOKa CAy»Kbbl TpybonpoBoa, A0/KeH ObiTh
NoABEPrHYT 3KCMEePTU3E NPOMbILLJIEHHOM 6€30MacHOCTU C Le/Ibo YCTAHOB/IEHWUS BOSMOYXHOCTU M CPOKaA Aa/ibHenLen
3KcnyaTaymu.

14.3.17. PeBn3una apmatypbl

14.3.17.1. MNpu NpUMEHEHUN apMaTypbl C ca/ibHMKamn ocoboe BHMMaHWe cineayeT obpaw,atb Ha HabMBOYHbIN
maTepman (KayecTBo, pasmepbl, NPaBUAbHOCTb YKIaAKM B Ca/lbHUKOBYIO KOPOBKY).

14.3.17.2. AnAa co3gaHnA NAOTHOCTM 3aNOPHY0 apMmaTypy c/edyeT 3aKpbiBaTb C HOMMHAJIbHbIM YCUIMEM,
YKa3aHHbIM B 3KCMJ/yaTaUMOHHOW AOKYMEHTaunKn. He gonyckaetca npumeHATb 06aBOYHbIE PblYari Npu OTKPbIBaHUM
M 3aKPpbIBaHUM apMaTypbl.

14.3.17.3. PeBu3nt0O U pemoHT TpybonpoBoAHOW apmaTypbl, B TOM 4ucae ODOPaTHLbIX KNAMaHOB, a TaKXKe
NPUBOAHBIX YCTPOWCTB apMaTypbl (3/1€KTPO-, MHEBMO-, TMAPONPMBOA, MEXAHUYECKMI MpUBOA), Kak npasuno,
NnpoBOAAT B NepMoA pesusun Tpybonposoaa.

14.3.17.4. Mpw peBn3nM apmaTypbl, B TOM YMce 0OpaTHbIX K/1anaHoB, A0/I*KHbl ObiTb BbINMOJIHEHbI C/ieaylolme
paboThbl:

- BHELWHU OCMOTP;

- pa3bopKa M OCMOTP COCTOAHMA OTAE/bHbIX AETaNel;

- OCMOTP BHYTPEHHEN NOBEPXHOCTU U, MPN HEOBXOAUMOCTUN, KOHTPO/1b HEPA3PYLIALWNMU METOAAMMU;
- MPUTMPKA YNIOTHUTE/IbHbIX NOBEPXHOCTEMN;

- cbopKa, UCMbITaHWE Ha MPOYHOCTb M MNOTHOCTb KOpNyca M CBApHbIX WBOB, repMETUYHOCTb 3aTBOpa M
bYHKUMOHMpPOBaHMe.

14.3.18. KOHTpO/IbHblE 3aCBEP/IOBKMU

14.3.18.1. B cnyyanx Korga xapaktep M 3aKOHOMEPHOCTb KOPPO3MOHHOIo M3HOCa TPY6oNpoBoAa HE MOTyT BbITb
YCTaHOBNEHbl METOAAaMW KOHTPOAA, WCMOJ/b3yeMbIMU MPU PEBU3UKU, A/1A CBOEBPEMEHHOW CUTHaAM3aUMKU O
NPUBANNKEHUN TONLWMHBI CTEHKU K OTOPAKOBOYHOMY pasmMepy A0NYyCKaeTcs BbIMOAHATb KOHTPO/IbHbIE 3aCBEPIOBKMU.

14.3.18.2. HeobxoamMmocTb B KOHTPOJIbHbIX 3acBepJ/IOBKax onpeaenseTr caykba TexHMYeckoro Haasopa
npeanpuATUA ANA KaXKA0ro KOHKPETHOrO C/Ty4an C yHeTOM OrPaHNYeHUI, N3N0XKeHHbIX B 14.3.18.4.

14.3.18.3. [nybrHa KOHTPO/IbHbIX 3aCBEP/IOBOK A0/1KHA ObITb paBHa pacyeTHon TonwmHe natoc M x C (rge N -
Mo/sIOBMHA Mepuoaa Mexay odyepeaHbiMU peBusmamn, rog; C - dakTuyeckasa CKoOpocTb Kopposuu Tpybonpososa,
Mmm/rog).

14.3.18.4. TpybonpoBoabl, N0 KOTOPbIM TPaHCMOPTUPYIOTCA BellecTBa rpynnbl A(a), A(6), rasbl Bcex rpynm,
TpybonpoBsoapl, paboTalowme nog Bakyymom u gasneHnem PN > 100, tpybonposogbl B 610Kax | KaTeropuu
B3PbIBOOMACHOCTH, a TaK»Ke TPybonpoBoAbl, BbIMOJHEHHbIE U3 XPOMOHUKENEBbIX cTanel Tuna 18-8 u paboTatowume B
Cpefiax, Bbi3bIBaOLLMX MEKKPUCTAIZIMTHYIO KOPPO3MIO, KOHTPO/IbHbIM 3aCBEP/I0BKAM He NoABepPratoT. B aTux cayyanx
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OOJ1IXKeEH 6bITb YCUNEH KOHTPOJIb 3@ COCTOAHMEM TOJILLMHbBI CTEHOK TDY6OI'IpOBOFI,a N3MEPEHNEM YJ/IbTPa3BYKOBbIM
TONWMHOMEPOM.

14.3.18.5. OTBepCTMA NPU KOHTPObHbIX 3aCBEPJ/IOBKAX CaeAyeT pacnosaraTb B MecTax NOBOPOTOB, CYKEHWA,
BPE30K, 3aCTOMHbIX 30HAX, @ TaK}Ke B TPOMHUKAX, APEHAXKHbIX OTBOAAX, Nepes, 3arnopHOo apmMaTypol n nocae Hee U
T.0.

14.3.18.6. OTBEPCTUA KOHTPO/IbHbIX 3aCBEP/IOBOK Ha OTBOAAX WM MOAYOTBOAAX AO0/XKHbI ObITb PACNONOXKEHbI
NPeMmyLLECTBEHHO NO HAPYXXHOMY paanycy rmba n3 pacyeta ogHo oteepctne Ha 0,2 M ANMHbI, HO HE MEHEe OAHOTO
OTBEPCTUA Ha OTBOA, UM CEKLMI0 CBapPHOro OTBOAA.

14.3.18.7. MecTa pacnoio’KeHUs KOHTPONbHbIX 3acBEp/OBOK Ha TpybonpoBode [AO0/KHblI 6biTb YeTKo
o603HayeHbl.

14.3.18.8. [oTepAa repmMeTUYHOCTM KOHTPO/NIbHOMO OTBEPCTUA Ha TpybonpoBoae CBUAETENLCTBYET O
NPUOAMIKEHUN TONLWMHBI CTEHKM K OTOPAKOBOYHOMY pasmepy, MO3TOMYy TaKoh Tpybonpososg Heobxoaumo
noABeprHyTb BHeEOUYEpeaHON peBU3NM.

14.3.19. Nepuogmyeckoe ucnbiTaHMe TPybonpoBo0B

14.3.19.1. Hapge)HocTb TpybonpoBOAOB MNPOBEPAIT MNEPUOAMYECKUMU UCMBITAHUAMU HA MNPOYHOCTb U
NAOTHOCTb COracHoO TpeboBaHUAM pasgena 13.

I'IpM nposegeHMnN ncnbiTaHMA Ha NPOYHOCTb U NNOTHOCTb 40MYCKaeTCA NpUMeHeHNE aKyCTUKO-IMUCCMOHHOIO
KOHTpPOAA.

14.3.19.2. NeproaMUYHOCTb UCNbITaHMA TPYOONPOBOAOB Ha MPOYHOCTb M NJIOTHOCTb NPUYPOYNBAIOT KO BPEMEHMU
nposeaeHuA pesnsun Tpybonposoaa.

CpoKM npoBefeHUsA UcnblTaHna ana Tpybonposoaos ¢ gasneHvem o0 10 MMa BKAOUMTENbHO AONXKHbI ObITb
paBHbl YABOEHHOW NEPUOAMYHOCTM NPOBELEHNSA PEBU3UKN, NPUHATOM cornacHo TpeboBaHmam 14.3.3 u MpuaorkeHua
K ana naHHoro TpybonpoBoaa, HO He pexxe 04HOro pasa B 8 fer.

CpoKM NpoBefeHns UcnbiTaHWa (He pexe) ana TpybonpoBoaos ¢ AasneHnem cabiwe 10 MMMa (100 krc/cm?):
- Ana TpybonpoBogos ¢ TemnepaTtypoi go 200 °C - oaunH pas B 8 neT;
- ansa TpybonpoBoaos c Temnepatypol cebiwe 200 °C - oguH pas B 4 roga.

14.3.19.3. WcnbiTaTenbHoe pasfeHve M NOPASOK MNPOBEAEHMA WCMbITaHMA [OO/MKHbI COOTBETCTBOBATb
TpeboBaHuAM pasgena 13 ¢ 3anucbio pesyabTaTos B NacnopT Tpybonposoaa.

14.3.20. Hopmbl 0TOpaKoBKM
14.3.20.1. Tpy6bl, AeTanu TpybONpoBOAOB, apMaTypa, B TOM YMC/Ie INTan (Kopnyca 3a4BUNKEK, KNanaHoB U T.1.),

nog/iexat oTbpakoBKe: eCNM pacyeTHan TO/LWMHA CTeHKM (6e3 yyeTa NpnbaBKM Ha KOPPO3MIO) OKasanacb MeHbLe
BE/INYMHBI, YKa3aHHOM B Tabauue, To OTOpaKOBOYHAA TO/LWMHA NPUHMMAETcA no Tabanuam 14.1 unm 14.2.

Tabnnua 14.1
OT6paKkoBoYHbIe TONLWMHBI Ana TPy6 1 aeTanei Tpybonposoaos

B munnanmetpax

Hapy»KHbili guameTp, DN <=25 <=57 <=114 | <=219 | <=325 | <=377 >=426

HanmeHblian Aonyctnmasn

1,0 1,5 2,0 2,5 3,0 3,5 4,0
TO/ILMHA CTEHKU
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Tabnuua 14.2
OT6paKkoBOYHbIE TONLMHbBI A4 3aABUNKEK, apMaTyPbl U INTbIX AeTanein

B munnnmetpax

HoMMHanbHbIN gMameTp 80 100 125 150 200

HanmeHbLlaa AonycTMMan TONLWMHA CTEHKU 4,0 5,0 5,5 6,0 6,5

MpumeyaHune. JonyckaeTca OTCTynaeHne OT 3TUX HOPM B TEXHUYECKH 060CHOBaHHbIX caydasnx.

OT1bpaKkoBOYHasA TOJUMHA CTEHKM 3nemeHToB TpybonpoBoAa [ONMKHA YKasbiBaTbCA B MPOEKTHOM
OOKyMeHTauuu. Tpybbl n getanm TpybonpoBooB 0TOPaKOBbLIBAOT, €CU:

- NP PEBU3UM Ha NMOBEPXHOCTM BblM 0BHapYyKeHbl TPEWUHbI, OTCNoeHnsn, gedopmaumn (rodpbl, BMATUHDI,
B34yTVA U T.NM.);

- B pe3y/bTaTe BO34eNCTBMA cpedbl 3a Bpems paboTbl A0 odepenHON peBU3UKU TONLWMHAE CTEHKU BbIMAET 3a
npeaenbl 0TPakoBOYHbIX Pa3MepoB, ONpeaensiemMblX PacyeToOM Ha NPOUYHOCTb;

- IBMEHWUINCb MEXaHUYEeCKMe CBOMCTBA MeTanna 1 Tpebyetca nx oTbpakoBKa B COOTBETCTBUW C AEUCTBYHOLLMMMU
HOPMATUBHO-TEXHUYECKUMU AOKYMEHTAMM U HAaCTOSILLUM CTaHAAPTOM;

- npun nccnenosaHMM CBapHbIX WBOB 06Hapy>1<eHb| ,D,ed)eKTbI, He noanexawmne ncnpassieHunto,;

- pa3mepbl pe3bboBbIX COEAUHEHUIA BbIWAW M3 MONS AOMYCKOB MAM Ha pe3bbe MMEeKTCA CpbiBbl BUTKOB,
TPeLLMHbl, KOPPO3NOHHbIA U3HOC;

- TFJY6OI'I|DOBO,CI| He BblAaepXan rmapaB/IM4eCKOro Uan NHEBMATUYECKOTO UCNbITaHUA,

- YNAOTHUTENbHble 3N1eMeHTbl apmaTtypbl W3HOCUIUCbL HACTOJ/IbKO, 4YTO He obecneumsatoT BegeHune
TeXHO/N1I0rnM4YecKoro npotecca, a OTPEeMOHTUPOBATb NI 3aMEeHUTb X HEBO3MOXKHO.

14.3.20.2. ®naHubl 0TOPaKOBbLIBAIOT NPU:

- HeY4,0BNETBOPUTE/ILHOM COCTOSIHUM NPUBAIOYHBIX NOBEPXHOCTEN;

- HA/IMYUN TPELLUH, PAKOBUH U ApYrmX AedeKTosB;

- aedopmaumm pnaHues;

- YMEHbLUEHUM TONLLMHBI CTEHKM BOPOTHMKA diaHLLa A0 OTOPaKOBOYHbIX pa3mepoB TpyObl;

- CpbIBE, CMATMM U U3HOCE pe3bbbl B pe3bboBbIx daHLax ¢ AasneHnem cebilwe 10 MMa (100 Krc/cm?), a Takke
npu Haanuum ntodta B pe3bbe, NpeBbIAOLEro A0NYCTUMbIM No gencTeyrowmm HA. JIMH3bI U NPOKAAAKM OBaJIbHOIO
ceyeHus OTOPaKOBbLIBAOT MPU HANMYUKM TPELLMH, 3abOWH, CKOJIOB, CMATUM YMNJOTHUTENbHbLIX MOBEPXHOCTEN,

aedopmaumn.
14.3.20.3. KpenexHbie geTanm oTOpaKoBbIBAIOT:
- NPV NOABAEHUN TPELLMH, CPbIBA UM KOPPO3MOHHOIO M3HOCA Pe3bbbl;
- B Cly4anx M3rmba 601TOB U WNUNEK;
- NPW OCTaTo4YHOM AedopmaLmn, MPUBOAALLEN K U3MEHEHWIO Npoduna pesbbbl;
- B C/lydae n3Hoca 6OKOBbIX FpaHelt roI0BOK 60NTOB U raek;

- B C/Iy4ae CHUMKEHMNA MeXaHMYECKUX CBOMCTB METa1a HUXKe A0MYCTMMOro YPOBHS.
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14.3.20.4. CunbdOHHbIE M NMH30BbIE KOMMNEHCATOPbl OTOPAKOBLIBAIOT B C/IEAYIOLLMX CyYanX:
- TONLWMHA CTEHKU CUNbGOHA UAM NNH3bI A0CTUTIA PACYETHOM BE/IMYUHDI, YKA3aHHOM B NacCnopTe KOMMNEHCATOPa;
- TONIWMHA CTEHKM cunbdoHa aocturaa 0,5 mm, a pacyeTHas ToNLWMHA cuabdOHa MMeeT bonee HU3KME 3HAYEHUS;

- npu Hapa60TKe KOMNEeHCAaTopamMmn pacy4eTHOro 4Ymciaa UUKNOB, YKAa3aHHOIo B AOKYyMEHTauun, n eciim OHu
IKCNNYaTUPYHOTCA Ha NOXapPOB3PbIBOOMACHbLIX M TOKCUYHbIX Cpeaax.

14.3.20.5. Hopmbl 0TOpaKoBKM A,0/13KHbl YKA3bIBAaTbCA B MPOEKTHOM AOKYMEHTALMN HAa KOHKPETHbI 0OBEKT.
14.4. TexHMYeCKaa fOKYMeHTauuA

Ha TexHonornyeckme TpybonpoBoabl BeAETCA Caeaytowan TEXHUYECKan LOKYMeHTaumA:

a) nepeyeHb TEXHONOTNYECKNX TPyOOoNpoBOAOE;

6) nacnopt Tpyb6onposoga (MpunoxeHne M). K Hemy npunaratorca:

1) cxema TpybonpoBoga C YyKasaHMEM KaTeropuu, MCXogHOW W OTOPaKOBOYHOM TO/LWMHbLI 3/1EMEHTOB
TpybonpoBoaa, MecT yCTaHOBKM apmaTypbl, GaHLEB, 3ar1yLWeK U APYrux AeTanei, MecT CNyCKHbIX, NPOAYBOYHbIX U
APEHaXKHbIX YCTPOMCTB, CBAPHbIX CTbIKOB, KOHTPO/IbHbIX 3aCBEPNOBOK (EC/IM OHWM UMEIOTCA) U UX HYMepaLuu;

2) aKTbl peBM3UKN U OTOPAKOBKM 3/1EMEHTOB TPYHONpPOBOA3;

3) yaocToBepeHMe O KadyecTBe PemMOoHTOB Tpybonposoaa. lMepBUYHbIE AOKYMEHTbl, B TOM YMC/IE XKypHasn
CBapOYHbIX paboT Ha peMoHT TpybonpoBoAa, NOATBEPKAAIOLME KAYeCTBO NPUMEHEHHDbIX NPU PEMOHTE MaTepPManos
M KayecTBO CBAapHbIX CTbIKOB, XPaHAT B OpraHM3aLuMu, BbiNOMHMBLIEN paboTy, U NPeabABAAIOT ANA MPOBEPKM NO
TpeboBaHUIO CNyK6bl TEXHUYECKOro Haa30pa;

4) poKymeHTaLMA No KOHTPOJIIO MeTana TpybonpoBoaa, paboTalowero B BO40POACOAEPKALLMX CpenaX;
B) aKTbl NEPMOANYECKOro Hapy»KHOro ocmoTpa Tpybonposoaa;

r) aKT UcnbiTaHUA TpybonpoBoAa Ha NPOYHOCTb U NJIOTHOCTb;

[1) aKTbl Ha PEBU3UIO, PEMOHT U1 UCMbITaHWE apMaTypbl;

e) 3KcnayaTauMOoHHbIN XypHan Tpybonposoda (Begetca Ana Tpy6onpoBoAOB, Ha KOTOPble HE COCTaBAAIOT
nacnopTa);

X) }KYpPHan yCTaHOBKMU-CHATMA 3arnyLlek;

3) XXypHan Tepmuyeckon 06paboTKU CBAPHbIX COeANHEHNIA;
1) 3aKNKOYEHME O KayecTBe CBaPHbIX CTbIKOB;

K) 3aKNtoYeHne 0 TeXHUYECKOM COCTOAHUM apMaTypbl;

N1) 3aK/Il0YEHNE O TEXHUYECKOM COCTOAHUMN Pa3beMHbIX COeAUHEHMA.
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15. Noa3semHble TpybonposoAbl

15.1. Ha nopasemHble TpybonpoBoAbl PACNPOCTPAHAIOTCA BCE MOJIOMKEHUA, Kacarowmeca Kaaccudukaumm
TpybonpoBoaos, Bbibopa TUMOB U MaTepuanosB Tpyb, AeTaneit TeXHONOrMYecKMx TpybonpoBoAOB WM apmaTypbl,
3KCN/yaTauuun, PeBWM3MU, CPOKOB €e MNPOBefeHUs, OTOPaAKOBKWM, PEMOHTa, WUCMbITaHWA, BeLEHWUA TEeXHWYECKOW
AOKYMEHTALNN U T.4.

15.2. Ons peBu3MM NOA3EMHbLIX TPyOONPOBOAOB MPOM3BOAAT BCKPbITME M BbIEMKY TPYHTA Ha OTAE/NbHbIX
Y4YaCTKax OJIMHOW He MeHee 2 M KaKAblil C Nocneaylowmm CHATUEM M30/ALMU, OCMOTPOM AHTUKOPPO3UOHHOM U
NMPOTEKTOPHOM 3aLUMUTbl, OCMOTPOM TPYybONpPoBOAA, M3IMEPEHMEM TOJLMHBI CTEHOK, @ Npu Heobxogumoctn (no
YCMOTPEHUIO NpeaCcTaBUTENEN TEXHUYECKOTO Ha30pa) - C BbIPE3KOW OTAENbHbIX Y4aCTKOB.

Yncno y4yacTKoB, MoA/ieXKallmMx BCKPbITUIO AN PEeBU3UM, B 3aBUCMMOCTM OT YC/IOBMI 3KCMyaTauum
TpybonpoBoaa ycTaHaB/ANBaET TEXHUYECKMIA HaA30p NpeanpuaTma, UCXOAa U3 C/ieAyHoWmX YC/I0BUN:

- MPN KOHTpPO/1E CNNIOWHOCTUN U3onAaunn TFJY60I'IpOBOAa C noMmoulbto I'IpM60pOB BCKpbITNE Npon3BoaAT B MeCTaxX
BblIAB/IEHHbIX I'IOBpE)K,D,eHMf;I n3onauunm;

- MPW OTCYTCTBUM Ha NpPeanpuUsaTUM CPeacTB WMHCTPYMEHTAJ/IbHOrO KOHTPO/s MOoA3EMHbIX Tpybonposoaos
BCKPbITUE NPOBOAAT U3 pacyeTa OANH y4acCTOK Ha AaMHy TpybonpoBoaa He 6onee 250 m.

15.3. MNpu npoBeAeHUN PEMOHTHO-MOHTAKHbIX PaboT Ha NoA3eMHbIX TPYH6ONpPoBOAAX A0MKEH BbiTb YCTaHOB/EH
KOHTPO/Ib 3@ BbINOJIHEHMEM TPeOOBAHUI MPOEKTAa B OTHOLIEHMM KOMMEHCALMUW TemnepaTypHbiX Aedopmauumi,
KayecTBa MNPUMEHAEMbIX MaTepuasoB, CBapHbIX LWBOB, AHTMKOPPO3MOHHOIO MOKPbLITUA U CBOEBPEMEHHOro
COCTaB/IEHUA BCEN HEOOXOAMMOM AOKYMEHTALMWN MO 3Tanam NpPoBOANMbIX PaboT.

15.4. CranbHble NoA3eMHble TEXHONOrMYecKne TpybonpoBoAbl AO0MKHbI ObiTb 3alLMLLEHBI OT NMOYBEHHOM
KOPpPO3MK U KOPPO3MK BAYKAAIOLWMMN TOKAMU.
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MpunoxkeHue A
(obasaTenbHoe)

Tabnnua A.1

Bbibop maTepunanos TpybonpoBoLOB B 3aBUCMMOCTY OT MapamMeTpoB TPAHCMOPTUPYEMON cpesabl

PacyeTHble napameTpbl Tpybonposoaa
MwuHMManbHasA
TemnepaTypa B
M TexHuyec Buabl 3aBMCUMOCTM OT
apka TpaHcnopTu
Kne NCNbITAaHN Tonuy, TOJ/ILLMHBI CTEHKM
cTanu, T0e608aH HomunHa - pyemas MHa 6
Kniacc P NbHbIN cpeaa (cm. | Makcuma | Makenma TRyoe! fipn
nA Ha TpeboBaH CTEHK | HanpAKeHUM B CTEHKe
NPOYHOCTH, TOV6bI anameTp i o603HauyeH NibHOE NbHan "
cTaHaapT (CTF;Y-lp‘ap , MM (cranzapT na Tabanubl | AaBNEHU | TemnepaT T0y6 oT BHyTpe[H H?I’O
) e, MNa a, °C asneHuna Lo |, °C
1Y Tuan TY) nan TY) >1) vp bl, A
MM He
bonee
0.35[o] 6onee
L9111 0,35(0]
BeclwoBHble TpyObI
FOCT 550 <=12 | munHyc 40
rpynnbl | 10-300 | FOCT 550 <=32
A b >12 | munHyc 30
Bce cpeabl 475
rocrt <=12 | munHyc 40
8731, roct <=5
rocTP 8731, >12 MUHYC 30
53383 roCT P 1 40
= MWHYC
[19] 50 - 400 53383 [19] Cpea
rpynna B, ¢ rpynnbi B,
Kpome rapaHTed | yhome napa| <=5 475
N3roTos/ MAPONCT |y onayeis >12 | muHyc 30
€HHbIX 13 bITaHMA B8Ol
CAUTKA
10, 20 rocr
rocT 1050 | 8733, FOCT  |Bce cpeapi ¢ MuHyC 40
OCTP 8733, rapaHTuen
1 - 1 <=
54157 0-150 FOCTP |rugpoucnblT 6 | mmnyc30
[20] 54157 [20] aHuA
rpynna B
TY 14-3- TY 14-3-
- <=
876-79 20-50 876-79 w3 475 12 | mnHyc 30
TY 14-3- |300, 350, | TY 14-3- MUHVE 40
1486-87 400 1486-87 4
Bce cpeabl
TY 14-3- 500 TY 14-3- <=12 | munHyc 40
587-77 587-77 >12 | muHyc 30
TY 14-3P-| 50-400 | TY 14-3P- - muHyc 30
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55-2001 55-2001
TY 14-3- TY 14-3- | aeve 40
1577-88 1577-88 y
TY 14-3- <=12 | mnHyc40 | muHyc 60
1128- TY 14-3-
2000 1128-2000
TV 14-3p- TV 14-3P- >12 | muHyc 30 | muHyc 40
1128- 1128-2007
2007
FOCT 550 <12 | mnHyc 60 | muHyc 70
roynnbl | 10-300 | FOCT 550 <=50
A b >=12 | mnHyc 40 | mumHyc 60
rocTt
8731, roct
rOCT P 8731,
53383 roCT P
[19] | ) 400 |53383129] )
rpynna B, c
Kpome rapaHTuen
M3roToBA rmapomcn
10r2 €HHbIX U3 bITaHMA
FOCT 4543 CNTKa
roct MUHYCc 40 | muHyc 60
roct 8733, <50
8733, OCTP
rOCT P 54157 [20]
54157 | 19720 c
[20] rapaHTuei 475 <=6
rpynna B rmapowucn
bITaHMs Bce cpeabl
TY 14-3- TY 14-3-
82679 | 2970 | 826.79
11_3I'124_3_ TV 14-3- TV 14-3- <=6 | mnHyc 70 | muHyc 70
1577-88 1577-88 1577-88 >6 | MmuHyc40 | muHyc 60
TY 14-3-
1128- | 207350 | 1y 143
09r2¢C, 1012 2000 1128-2000 _
[OCT 19281 | TY 14-3P- TY 14-3p- =63 T | MuHyc 60 | muryc 70
1128- 1128-2007
2007
15XM
TY 14-3P- TY 14-3p-
TY 14-3P- 50-400 <=40 560 -
552001 55-2001 55-2001
<*>>0 MUHyC 40
12X1MO,
15X1M10 T;/Sf(')g;" 50 - 400 T:;;(;gz' Bce cpeabl | <=63 560 -
FOCT 20072
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15X5M, FOCT 550
15X5M-Y rpynnbl | 20-400 | TOCT 550 600
rocr20072 | A, b =40
15X5M-Y | TY 14-3P-| 350, 450, | TY 14-3P- €00
FOCT 20072 | 62-2002 | 500 62-2002
i?/?:-s- TY 14-3- TY 14-3-
1652.89 1652-89 1652-89
V143 TY 14-3- TY 14-3-
1745-90, 174590 1 5 400 | 174590 <=32 450 MUHYC 40
TV 14.3. TY 14-3- TY 14-3-
1600.89 1600-89 1600-89
Ty 14.3p. | TY14-3P- TY 14-3p-
542001 62-2001 54-2001
10x2M1 rrOCTn: 5|0 FOCT 550
[OCT 550 pynnb
A, b He
50 - 300 orpaHuye 560 <*>>0
gxliw; T 14-3- TY 14-3- HO
45776 457-76 457-76
15rC
TY 14-3P- T:;;C')gZ' 20 - 400 T;’;;c']‘;i' <=63 475 MuHyc 40 | muHyc 40
55-2001
14XrC
TY 14-3-
433-78 <=63 400 muHyc 40
TY 14-3-
251-74
OXMVIA TY 14-3- TY 14-3- MuHyc 50
433-78 433-78
TY 14-3- 6 - 500
433,78 TY 14-3- TY 14-3- 450
TV 14.3. 251-74 251-74
251-74 muHyc 30
20X2MA
TY 14-3- 400 MuHyc 40
Bce cpegbl
433-78 PEAR 1 <= 80
18X3M®
TY 14-3- 6-200 | 143 475
251-74
251-74
TY 14-3-
551-74 <*>>0 MMHyc 50
20X3MB® i TV 14.3.
TY 14-3- 6-200 | L. o, 510
251-74
roct
08X18H10T | 9940 | 50-300 |FOCT 9940
rOCT5632 | rOCT | 10-200 |rOCT 9941 <=40 700 MMHYC 253 | MMHyC 253
9941
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TY 14-3- TY 14-3-
21880 | 10780 | 51580 610
08X18H12T | TY 14-3- TY 14-3-
roctses2 | 74378 |20 4001 74373
rocCT 700
12X18H10T 9940 50-300 |ITOCT 9940
rOCT 5632 roct 10-200 |FOCT 9941
9941
12X18H12T | TY 14-3P- TY 14-3P-
FOCT 5632 | 55-2001 10-400 55-2001 700
18H11 14-3- 14-3-
(F)(E;)éTSSF:BZ T\;4313 25-80 T\;4313 450 MUHYC 196 | mnHyc 196
TY 14-3- TY 14-3-
396-75 396-75
g3X17H14M TY 14-3- | 10-60 TY 14-3- 450
FOCT 5632 1348-85 | 70-200 | 1348-85
TY 14-3- TY 14-3-
1357-85 1357-85
08X17H15M rocCT <=40 MUHYC 196 | mmnHyc 196
9940
3T 600
FOCT 5632 roct
9941 50-300 | FOCT 9940
10-200 |[FOCT 9941
10X17H13M
2T 700
FOCT 5632
08X21H6M2 TY 14-3- TY 14-3-
T 1905 | 707150 | 1g05
rOCT 5632
rocT Bce cpeabl
9940 FOCT 9940 300 MUHYCc 40 | muHyc 40
08X22H6T roct 50-300 |FOCT 9941
FOCT 5632 9941 10-200 | TY 14-3-
TY 14-3- 1905
1905
TY 14-3- TY 14-3- <10
694 694 -
03XH28MA, TY 14-3- TY 14-3-
T 751 25-30 751
rocT=632 | 1y 14.3. TY 14-3-
1201 1201
400 MUHyc 196 | mmHyc 196
TY 14-3- TY 14-3-
318 318
06XH28M/ TY 14-3- TY 14-3-
T 80-140
(311-943) 763 763
TY 14-3- TY 14-3-
822 822
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TY 1320- TY 1320-
003- 003-
XH32T 1864865 18648658- 900 - mMnHyc 70 | muHyc 70
8-90 90
dneKkTpocBapHble TPYObl NPAMOLLOBHbIE
roct
10705 | 10-500 | | OCT Ceabl | 16 -
B 10705 rpynn b, B
rpynna 300 MnHyc 20 | muHyc 40
Cr3cn5 Cpegpl B :
rOCT 380 pynnei B | < 2 =12
roct
10706 450 - roct
B 1400 10706 Cpegpl
reynna rpynnoi b, 300 <=12
Kpome CYT
Cpeapl
rpynnol B,
TY 14-3- TY 14-3-
377.87 200 - 400 377.87 Kpome naea 200 -
n ropaven
Cr3cn4-5 BOAbl _
FOCT 380 <=1,6 MUHYC 20 | muHyc 40
Bce cpeapl,
TY 14-3- | 200, 350, | TY 14-3- Kpome 300 <=10
1399-95 | 400,500 | 1399-95 |rpynnbi A(a)
n Cyr
Cr3ncd roct 400 - roCT Cpegpbl
Cr3cn4 10706 1400 10706 rpynnsi b, 200 -
FOCT 380 rpynna B Kpome CYT
Cpegapbl
roct
10705 | 10-500 | [OCT | reynnA(b), 300 |<=12
rovana B 10705 B, Kpome
Py cyr
roct Cpegpbl
20295 |114-426 rpynn B(s), <=10
T™n 1 B
Cpeapl 400
20 roct rpynn A(6), i
rocrioso | roct | 20295 | Bla), E(c?’r =25
20295 Kpome MuHyc 20 | mMuHyc 40
1420
™R 3
Cpeppl
rpynnbl A(a) 200 -
n Cyr
Cpegapl
rpynnoi B,
TY 14-3- TY 14-3-
377-99 200 - 400 377-99 Kpome nar:a 350 -
n ropaven
BOAbI
K52 roct roct Cpeapl B
roct20295 | 20295 | 14481 20205 | rpynnage), | <2 400 ) <12
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™mn 1 B(a), B(6),
Kpome CYT
rocrt Cpegpbl
530 - roct
20295 1420 50295 | FPYnMbI A(a)| <=2,5 400 -
™n 3 nCyr
17TC, 76, 500, Cpeap!
17T1C TY 14-3- | 700, 800, | TY 14-3- _
TV 14-1- 620-77 | 1000, | 620-77 :(F:g"\:esc'ff =16 300
1921-76 1200 MuHyc 40 | muHyc 40
$;r114c-3y V143 | 0| Y143
1138-82 1138-82 1138-82
17r1Cy BCE Cé’;‘e‘b"
TY 14-3- P <=2,5 400 |<=12
1424-86 rpynnbl A(a)
) TY 14-3- 1000 TY 14-3- nCcyr
13M2AD 1424-86 1424-86
TY 14-3- MUHYC 60 | muHyc 60
1424-86
1212C Bce cpeapl,
14X1C TY 14-3- TY 14-3- Kpome _
TY 14-3- 1200-86 | °%° | 1209-86 | rpynmeiAn | = 1° 250 Mukyc 40 | muryc 40
1209-86 cyr
0o9ragc;
12rCB;
13rC-X;
08r6lO;
13M2A9;
13r1C-X;
09rBIO;
12I2CB; TY 14-3- 500 - TY 14-3- _
09T ®6; 1573-96 1000 1573-96 Bce cpeabl <=5,0 300 - MUHYC 60 | muHyc 60
13r1Cbe-y;
10r2Ch;
10M296;
10r2Co6B;10
2o
TY 14-3-
1573-96
08X18H10T;
10X18H10T
12X18H10T rocTt rocrt
10x17H13M| 11068 | 07190 | 11068 =23 )
2T Bce cpeabl,
roCT 5632 Kpome 600 MuHyC 196 | MuHyC 196
rpynnbl A(a)
03X18H11; nCyr
08X18H10T
12X18H10T; 1-?;1143_5 200 - 400 ™ :L;;—;SS_ 5 -
12X18H12T
08X17H13M
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2T

10X17H13M
2T
FOCT 5632
dneKkTpocBapHbIe TPyObl CNMPanbHOLWOBHbIE
Ct3cn3; Bce cpeapl, <=6 | muHyc 30
GO oo TS| wewe | is g -
Tanc ) ) rpynnerAu <=12 | munHyc 20
FOCT 380 cyr
TY 14-3-
954-80 c | Bce cpegpl,
Cr3cn5 TY 14-3- 500 - y4yeTom Kpome <=2,5 300 =12
rOCT 380 954-80 1400 | TpebosaH |rpynnbi A(a)| (25) -
Wi n. nCyr muHyc 20
2.2.10
MUHyC 20
10, 20 roct
’ 6-150 |IOCT 3262 Cpepap! <=5
rOCT 1050 3262 rpynnbi B,
rocT c00. Kpome naria <=1,6 200 e
8696 1200 | TOCT 8696 v ropaden Sg | MuaHyc20
rpynna B BOAbI
Cpegpbl
rpynnoi B,
20 TY 14-3- 500 - TY 14-3-
FOCT 1050 684-77 1400 684-77 Kpome nar:a <=1,6 200 <=12 | munHyc 40
n ropayei
BOAbI
MUHyC 40
TV14-3- | 500- | TY14-3- w0 | 12 | muryc 40
808-78 1600 808-78 Cpegpbl <=12 | muHyc 30
rpynn b, B,
rOCT 20295 20295 300 " | Munye30
Bce cpeabl, <=2,5 <=6 | mnHyc 50 | muHyc 60
roct Kpome 400
20295 |500 - 800 rpynnbl A(a)
K50, K52 2 rocT i >6 | mmHyc40 | muHyc 50
FOCT 20295 20295
Cpegpbl
rpynnol 300 >=6 | mmHyc40 | muHyc 50
A(a), CYr
09M2db6 Cpeapl
TY 14-3- ?3' 61:_;"5; 1400 ?3' 61:_'; rpynnb,B, | <=7,5 350 - | MMHYC 60 | mMuHyc 60
1363-85 Kpome CYT

<*> 3HayeHMe MWHUMANbHON TemnepaTypbl He Huxke 0°

TpybonpoBoaa, cBapeHHOro 13 Tpyb yKasaHHbIX MapOoK CTanel.

NMPUHATO NPUMEHUTENIbHO K CBapHbIM LWBamM
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[MokoBKMK

Tabnunua A.2

Jonyctumeble

napameTpsl
aKcnyaTauum Homep
TexHUYECKMe Bua vcnbiTaHma u npumeyaH
Mapka ctanu Hasnexve AonoNHUTeNbHOE na K
TpeboBaHuA T o
emnepaty | cpeapl, TpeboBaHue OaHHOM
pa CTEHKM, MMa Tabnuue
°C (krc/cm?),
He 6onee
KM.245 (KM.25) rTOCT | OT-20 go
Ct5cn I'OCT 380 8479 +400 1,7
5 (50)
Cr3cnrocT3go | (19 (8K4r|7.920) rocr | or ':;)OAO 1
+ pynna IV FOCT 8479-
70
KM.195 (KM.20) KM.215
20 TOCT 1050 (KM.22) FOCT 8479 1,2,3,6,9
KM.195 (KMN.20) FOCT
20K TOCT 5520 3479 1,9
20 22K OT1-30 go
OCT 108.030.113 OCT 108.030.113 +475 OCT 108.030.113 2,6,9
22K, 22K-LLI, 22K-
BA,
29K-BPB TY 302.02.092 TY 302.02.092 9
TY 108.11.543 He
OrpaHuyeH
20KATY
05764417-013 TY 05764417-013 o] TY 05764417-013
(Z)g(gql?;;& TY 26-0303-1532 TY 26-0303-1532
. OT-40 no
KM.245 (KN.25) roct | T47° Mpynna IV FOCT 8479-
16INCTrocCT 19281 1,4,9
8479 70
151C, 16IC OCT 108.030.113, CTO OCT 108.030.113, CTO 49
OCT 108.030.113 00220227-006-2010 00220227-006-2010 !
KMN.215(KN.22) TOCT | Ot-70 go lpynna IV FTOCT 8479-
102 rocCt 4543 3479 +475 20 1,2,4,5,9
ogracrocrt KM.245 (KN.25) FOCT | Ot-70 po i i 149
19281 8479 +475 T
KM.395 (KM.40) TOCT | OT-40 go
20X TOCT 4543 8479 +475 1
He Ipynna IV FOCT 8479
15XM KM.275 (KN.28) FOCT | OT-40 oo | orpaHuyeH 12 11
FOCT 4543 8479 +560 (o] P
09rCHBL, TY 05764417-013 OT1-40 go - -
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+350

09XTH2AB Ty 05764417-013 | OT ©0A0
+350
15X5B®, 15X5M KI.395 (KM.40) FOCT | OT -40* lpynna IV TOCT 8479
7 . . T - p'o ~ > 35%
rOCT 20072 8479 +650 >=13%, @ 2 1,2,11
KCU >= 50 [x/cm?
12X1M® OCT OT-20* oo
108.030.113 OCT 108.030.113 570 OCT 108.030.113 11
12MX TOCT pynna 1Y-KMN.235 Ot -40* po
20072 (KN.24) FOCT 8479 +450 Mpynna IV TOCT 8479 1,11
12XM. 15XM TY
302.02.031 Ty 302.02.031 TY 302.02.031 11
10X2M1A-A TY
108.13.39 TV108.13.39 Or -40* 10 TV 108.13.39 10,11
+560
10X2M1A-A,
10X2M1A-BJ,
LOX2MLA-LLL Ty TV 302.02.121 TY 302.02.121 10, 11
302.02.121
20X2MA €TO CTO 00220227-006- | OT-40* go CTO 00220227-006-
00220227-006- 010 st 2202 1
2010
15X2M®A-ATY OT -40* no Fpynna Il TY
302.02.014 TV 302.02.014 +560 e o1a 10, 11
08X22H6T,
08X21H6M2T OT;:(())OAO He 1
rOCT 5632
orpaHun4yeH
OT1-253 pgo 0
12X18H9T, +610
12X18H10T 128
FOCT 5632 Ot +610 g0
+700 5(50)
OT1-253 po He
+610 orpaHuyeH
08X18HIOT FOCT rocT 25054 o | TpynnalVrOCT25054 |
5632
OT +610 po
+700 5(50)
10X17H13M2T Ot-253 go e
FOCT 5632 +700 )
He
03X18H11 rOCT Oor-253p0 | .
5632 +450 P
© 1
03X17H14M3 Ot -196 Ao
rOCT 5632 +450
Ng Ha cauT
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10X17H13M3T
FOCT 5632 OT-196 10
+600 1.8
08X17H15M3T
FOCT 5632
06XH28MAOT OT1-196 po
FOCT 5632 +400 > (50) 1
08X13, 12X13 OT1-40 po
FOCT 5632 +550 6,4 (64) 17
MpumeyaHua

1. JonyckaeTca NpUMeHATb MOKOBKM rpynnbl | 4na HeB3pbIBOONACHbIX cpes Npu aasneHun meHee 0,07
MMa (0,7 krc/cm?).

2. lonycKaeTcAa HapaBHe C NOKOBKaMU NPUMEHATb CTa/lbHble ropAYeKaTaHble Ko/bLa ANA U3rOTOBAEHUA
dnaHues n3 ctanent mapkm 20 TY 14-1-1431 n mapok 20, 102, 15X5M, 12X18H10T TY 14-3-375.

3. lonycKkaeTca NPUMEHATb MPMUBapPHbIe BCTbIK dGaHLbl U3 NOKOBOK rpynnbl IV-KM.215 (KM.22) no FOCT
8479 n ropaveKaTaHblx Kosew, 13 ctann mapkm 20 no FOCT 1050 ans TemnepaTypbl CTeHKU oT muHyc 31 °C
80 MuHyc 40 °C npu ycnoBmM NpoBeeHUA TEPMOODHPabOTKM - 3aKaKM M MOCeAYOLLErO BbICOKOrO OTMYCKa
WAW HOPManM3auuMm nocne nNpuBapKM ¢naHua K Koprycy wauM natpybky. Mpu 3atom naTpy6boK,
npMBapuBaeMblit K KOpMycy, A0/KeH ObiTb M3roToBaeH u3 ctaanm mapku 16MC (09r2C, 10r2). YaapHasn
BA3KOCTb OCHOBHOrO MeTanna - He meHee 30 [x/cm? (3 krcm/cm?) Ha obpasue KCU. [onyckaertca
NpUMeHeHMe OTBETHbIX GpaHLEB LWITYLEPOB U3 cTanu Mapku 20 B TepmoobpaboTaHHOM COCTOAHUM NpPU
TemnepaType cTeHKn oT muHyc 30 °C go muHyc 40 °C.

4. MNoKkoBKM M3 cTanen mapok 15IC, 16IC, 09r2C, 102 cneayeT UCNbITbIBaTb HA yAAPHbIA M3rMb npu
TemnepaTtype CTeHKM Huke MuHyc 30 °C. YaapHas BA3KOCTb - He MeHee 30 [xk/cm? (3 krc:m/cm?) Ha obpastie
KCU.

5. [lonyckaetca npumeHeHWe 3aroTOBOK, MOJIyYEHHbIX METOAOM 3/1EeKTPOLUJaKoBOro nepenjasa u3
cTanei mapok 20LU, 1021 TY 0251-16 [81] Ha napameTpbl, aHanornyHble ctanam 20 n 10r2.

6. lonycKaeTca NPMMEHATb NOKOBKKU U3 CTaNM MapKK 20 C TONILLMHON B MecTe CBapKM He Bonee 12 mm
npu TemnepaType CTEHKWU He HuxKe MuHyc 40 °C 6e3 npoBefeHUsAs TepMMUyecko 06paboTKM cBAapHOro
coefnHeHuA.

7. 0nsa M3rotoBaeHuna getanen, He nognexalmx ceapke.

8. MNpu TemnepaTtype cBbiwwe 350 °C ana cpesq, He BbI3bIBAOLWNX MEKKPUCTANIUTHYIO KOPPO3ULO.

9. KOHTPO/1b YNIbTPa3BYKOBbIM METOAOM MPU YCNOBUAX, OFOBOPEHHbIX B 5.4.1, 5.4.2 [8].

10. Ona Kaxaolh nnasku onpepensetca daktop J = (Si + M,) - (P + S,)10* < 100, roe copep*aHue
3/1eMEHTOB - B MPOLEeHTax.

11. OnAa peTaneid, NoABepratoLMXCs CBapKe UM UCMbITbIBAIOWMX HaMNpaXKeHua CBbllle 0,35[0'],
MWHUMabHan TemnepaTtypa pasHa 0 °C.
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CTanbHble OTANBKU

Tabnunua A.3

Jonyctumeblie
napameTpsl
3KcnAyaTauum Homep
TexHUYECKUE Bug, vcnbiTaHnii n npumeya
Mapka ctanu Hasnexve AonoNHUTeNbHOE HUA K
TpeboBaHKA Temnepar 3
Cpeapbl, TpeboBaHue AaHHOM
ypa Mna 6
CTEHKM, 5 Tabmue
. (krc/cm?),
C
He 6onee
2071, 25N TOCT 977 T;?l?l—zg-g),l- OT1-30 no fpynna 3 FOCT 977 TY 12
35/1, 45/1 FOCT 977 00220302 +450 4112-091-00220302 3
20rM CT LIKBA 014-2004 OT;ESOAO OCT 26-07-402
-4
20XM/1 TOCT 977 OT+5A?0AO Mpynna 3 FOCT 977
rocT 977,
Y 4112-091- Or-40 a0 lpynna 3 FOCT 977,
20X5M/1 FOCT 977 00220302 s TY 4112-091-
00220302
20X5TN
TY 4112-091- Ot -40 Ao He
00220302 +425
TY 4112-091- OrpannyeH TY 4112-091-
20X5B/1 00220302 ° 00220302
TY 4112-091- OT;:SOAO
00220302
rocT 977, Ot -40 no lpynna 3 FOCT 977,
20X8BN IOCT 977 TY 4112-091- +6OOA TY 4112-091-
00220302 00220302
TY 4112-091-
00220302 n yaapHas
20XH3N TV 4112-091- Ot -70 A0 BA3KOCTb Npu
TY 4112-091- 00220302 +450 TemnepaType MUHYC
00220302 70 °C, ecnu
TemnepaTypa CTEHKH
HuKe mmnHyc 30 °C
10X18H9/,
12X18H9T/, FOCT 977 OT1-253 Mpynna 3TOCT 977 TY
12X18H12M3TN IOCT Ao +600 He 4112-091-00220302
977 orpaHuyeH
o
10X21H6M2N TY TY 4112-091- OT1-40 po TY 4112-091-
4112-091-00220302 00220302 +300 00220302
40X24H12CN rOCT OT0 o
977 rocT 977 +1200 - lpynna 3 FOCT 977
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25X23H7CN IOCT 977

Ot0pm0
+1000

MpumeyaHua

1. Npu copepxaHun yrnepopsa bonee 0,25% cBapKy ciedyeT MNpoOBOAWTb C MpeaBapuTe/bHbIM

noAorpeBom 1 nocneayoLen Tepmmyeckoi obpaboTKoii.

2. [lonycKaeTca NpMMeEHATb OT/IMBKU U3 YIAepoaAnCTbIX cTaselt mapok 20/1, 25/1 oo TemnepaTypbl CTEHKM
MuHyc 40 °C npu yCNoBUK NPOBEAEHUA TePMUYECKO 06paboTKK B perknme "HopManusaums + oTnyck" nnu

"3aKanka + oTnyck".

3. ina HecBapuBaeMbix geTanem.

KpeneHble getanu

Tabnnua A.4

Jonyctumbie napameTpel
3KcnayaTauuu
Mapka cranm TeX|-|6quCKme Hasnexne HasHauyeHune
TpeboBaHuA Temnepatypa cpeabl, MlMa
CcTeHKn, °C (krc/cm?), He
6onee
Knacc npoyHocTtn 5.6, 6.6, 8.8,
21,22,23,5,6,8,10 FOCT P FOCT P 52627 1 o1 30 10 +300 2,5 (25)
[21] LnunbKkK, 60nTbI,
52627 [21] raiku
2,5(25)
Ct3cn4 roCT 380 Ot -20 go +300
10 (100) LLan6bl
O10 po +300 2,5(25) Fankm
10 rocCT 1050
Ot -40 po +450 10 (100) LWaibbl
2,5(25) LWnunbkn, 6onTsl
20, 25 FOCT 1050, FOCT Ot -40 Ao +425 -
10702
cm Ot -40 po +450 10 (100) LLIal6bbl
26.260.2043 A
LLUnunbKkn, 60nTbI
30, 35, 40, 45 FOCT 1050, Ot-40 Ao +425 -
rOCT 10702
OT1-40 po +450 LLan6bl
Ot -40 po +425 16 (160) LWnuabkn, 6onTbl
30X, 35X, 38XA, 40X FOCT N
4543 OT1-40 po +450 [ankmn
OT1-70 po +450 LWa6bbl
30X TOCT 4543 FOCT 10495 | OT-50 go +200 63 (630) Falku
Wnunnbku, 6onTsl,
09r2C FOCT 19281, cTn Ot-70 Ao +425 16 (160) ravikm
KaTeropuun 7 26.260.2043
OT1-70 po +450 LLan6bl
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10r2 rocCt 4543

OT1-70 go +425

O1-70 go +450

Wnunbku, 6onTsl,
ramku

LLlai6bl

OT1-70 go +400

Wnunbku, 6onTsl,

18X2H4MA rOCT 4543 16 (160) ranku
cTn .
26.260.2043 OT1-70 go +450 LLan6bl
12X13, 20X13, 30X13 roCTt LWnunbKkK, 60nTblI,
5632 Or-30 po +475 10 (100) raiku, wamnbol
OT0 20 +450 LL|I'IW1bKI:1,660}'ITbI,
20X13 rOCT 18968 roOCT 20700 He orpaHuyeHo tanbel
Ot 0 po +510 Falku
10X17H13M2T,
10X17H13M3T, cTn LWnunbKkK, 60nTbI,
08X17H15M3T, 26.260.2043 | 0770 A0 +600 16 (160) raiKu, Wakibbl
31X19H9MBBT NOCT 5632
FOCT 23304, Wnunbku, 6onTsl,
31X19H9MBBT NOCT 5949 FOCT 20700 010 po +625 He orpaHuyeHo FaliKU
Wnunbku, 6onTsl,
06XH28MAT rOCT 5632 Ot1-70 go +400 N N
ramku, Wwamnbbl
10X14T14HAT IroCT 5632 OT1-70 go +500 16 (160)
cTn LLnunbku, 6onThl,
07X21 I'7AH5 IOCT 5632 26.260.2043 | Ot-70 po +400
08X15H24BATP FOCT 5632 Ot1-70 go +600 LINMABbKM, GOATH,
07X16H6 rOCT 5949 Ot -40 g0 +325 10 (100) raiku, waibe
10X11H22T3MP FOCT 20700 | FOCT 20700 | OT-70 fo +650 | He orpaHuueHo “J””“'::;;E‘J“T""
OT1-40 po +450 LUnunbKkK, 6onTbl
30XM, 30XMA, 35XM INoCT cTn ,
4543 26.260.2043 OT1-40 po +510 16 (160) Fankm
OT1-70 po +450 LWLalbbl
40XPATOCT 4543 FOCT 10494 | OT-50 go +400 LWnunbkm
80 (800)
OT1-50 go +510 LLUnuabKn, 6onThbI
25X1M® rOCT 20072 OT1-50 go +540 FanKku
16 (160)
cTn OT1-70 po +540 LLan6bl
26.260.2043
OT-50 70 +510 LUI'IMﬂbK‘l’/I, 60Tbl,
25X2M1® TY 14-1-552 16 (160) rankn
OT1-70 po +540 LLlai6bl
25X2M1® IOCT 20072 FOCT 20700 | OT-50 go +540 | He orpaHuyeHo LUnunbKn, 6onTbl
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OT10 po +565 Fankm
10 (100)
FOCT 10494 | OT-50 go +510 Wnnnbkn
OT-50 10 +565 LLlﬂMﬂbK\l:L 60ANThI,
cTn ramku
26.260.2043 16 (160)
23X1IM1P1TP, 20X1M1P1BP ) ’ OT-70 210 +565 Wai6el
roCT 20072 A
FOCT 20700 | OT-50 go +580 | He orpaHuueHo HMMan?,6onTm,
ramku
cTn
Ot -70 po +565 16 (160)
15XM FOCT 4543 26.260.2043 Waii6bl
FOCT 20700 OT10 0 +545 | He orpaHu4yeHo
OT-70 g0 +425 LLlﬂMﬂbK‘l:L 60ANThI,
20XH3A, 1012 FOCT 4543 ranku
OT1-70 po +450 LLan6bl
OT-40 110 +450 lﬂﬂMﬂbK?,ﬁOﬂTH,
37X12H8r8M®B rOCT 5632 ranku
cTn OT1-70 po +600 LLlai6bl
26.260.2043 16 (160)
12X18H10T, 08X18H10T NOCT OT-70 A0 +600 lﬂn@ﬁbKM,6?nTu,
5632 ramku, Wwamnbb
Wnunbku, 6onTsl,
45X14H14B2M NOCT 5632 Ot1-70 go +600 o .
ramku, Wwamnbbl
Wnunbku, 6onTsl,
18X12BMB®P IOCT 5632 OT1-40 po +580 o .
ramku, Wwamnbbl
12X1M® IOCT 20072 Ot1-40 go +570 LLlai6bl
Or-70 20 +625 Wnnexs, Gons
08X16H13M2b TOCT 5632 FOCT 20700 He orpaHuyeHo
OT1-70 po +650 Lan6bl
Wnunnbku, 6onTbl,
XH35BT NOCT 5632 Ot1-70 go +650 N
raiiku
08X22H6T, 08X21H6M2T, cTn Or-40p0+200|  16(160) Wnunbku, 60aTb,
14X17H2 rOCT 5632 26.260.2043 Ot -70 10 +350 20 (200) ramku, Wwamnbbl
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MpunoxkeHune b
(obasaTenbHoe)

PEFTAMEHT NPOBEAEHMA B 3UMHEE BPEMA MYCKA (OCTAHOBKW) M UCNbITAHUWA HA TEPMETUYHOCTb
TPYBOMPOBOAOB, PACMOJ/IOXEHHbBIX HA OTKPbITOM BO3AYXE W1 B HEOTAM/IMBAEMbIX MOMELLEEHMAX U
SKCMNNAYATUPYEMbIX NOA OABAEHUNEM

6.1. Myck (ocTaHOBKA) MAM UCMbITAaHWE Ha FEPMETUYHOCTb B 3MMHEe BPeMs, T.e. MOBblWeHUe (CHUXKeHue)
AaBneHua B TpybonpoBoge MpPW MOBbILWEHUU (CHUMKEHMM) TemnepaTypbl CTEHKM AO/XKHbI OCYLLEeCTBAATbCA B

COOTBETCTBUM C rPaPUKOM Ha puUcyHKe b.1.

P

=2

L t.

P1 - naBneHue nycka; P, - nasneHue pabouee; t; - MUHMMaNbHasn
TemnepaTypa Bo3ayxa, Npu KOTOPOK AonycKaeTca NycK
TpybonpoBoga noa AasneHuem Pi; t; - MUHMManbHan Temneparypa,
NnpwW KOTOPOW CTa/lb U ee CBapHble CoeaMHEHMA AONYCKatoTCA
AN paboTbl NoA, AaB/IeHUEM B COOTBETCTBMU C TpeboBaHUAMMU
Mpunoxenus A, Tabnnua A.1

PucyHoK B.1. T'padmK 3aBUCMMOCTU AaBNEHUA OT MUHUMA/bHbIX
TeMnepaTtyp Npu nycke

b.2. JaBneHue nycka P; npuHMMaltoT cornacHo tabanue b.1 B 3aBMcMMOCTM OT paboyero gassieHus Ps.

Tabnuua b.1

JasneHue NyCKa B 3aBUCUMOCTU OT pa6oqero AaBneHnaA

P,, MIMa MeHnee 0,1 010,1800,3 bonee 0,3

P1, MMMa P2 0,1 0,35P;

MpumeyaHue. Mpu Temnepatype t; <= t; gaBneHMe nycka P; npuMHUMaeTcs paBHbIM paboyemy

AasneHuto P;.

JocTtuxkeHue gasneHunii P; u P, cneayet ocywectsnAaTb nocreneHHo, no 0,25P; nan 0,25P; B TeyeHue Yaca ¢ 15-
MWHYTHbIMM BblAEP*KKammM AaBneHuin Ha cTyneHsx 0,25P; (0,25P,); 0,5P; (0,5P;); 0,75P; (0,75P2), ecnn HeT apyrux
YKa3aHWUI B NPOEKTHOM AOKYMEHTaLUMN.

6.3. BeanunHbl Temnepatyp ti 1 t; npuHUMatoT no Tabanue 6.2 B 3aBUCUMOCTU OT MapKu CTanem.
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Tabanua b.2

OnpegeneHune Temnepatyp t1 1 t2 B 3aBUCMMOCTU OT MAPKK CTanun

MuHMManbHan Jonyckaemas cpeaHaa
MuHUManbHan Temnepatypa TemnepaTtypa Hanbonee
Mapka ctanu Tuna Temnepatypa CTEHKM XONOAHOM NATULAHEBKM C
Bo3ayxa ti, °C | TpybonpoBoaa t,, | obecneyeHHocTbio 0,92 B palioHe
°C pacnosioxeHusa Tpybonposoaa
Cr3cn4, Cr3nc4, Cr3lnc4,
C13ens MUHyc 20
Tacn MUHyC 40 He Huxe muHyc 40 °C
10, 20 MmuHyc 30
10r2, 151C MUHyc 40
MUHYC 60 He pernameHTupyeTca
o9rac MUHYC 60
15XM, 12X1M®, 15X1M1P n o
Cr-M 0 He HuxKe muHyc 40 °C
Bce Cr-Mo ctanu MUHYC 40
20104
MuHyc 40
08X22H6T, 08X21H6M2T MUHyc 60
He pernameHTUpyeTca
He He
Bce aycTeHUTHbIE CTanu pernameHTUpPYeT | perlaMeHTUpyeTc
ca A

CKOpOCTb NoAbema (CHUMKeHUA) TemnepaTypbl 4oXKHa 6biTb He 6onee 30 °C B 1 4, eCiv HET APYTUX YKA3aHWU B

TEXHUYECKOM AOOKYMeEHTauunn.
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MpunoxkeHune B
(pekomenayemoe)

PACHETHO-3KCNEPUMEHTAJIbHbIE METOAbI N CPEACTBA 3ALWLNTBI TPYEOMPOBOJA OT BUBPALIUN

B.1. TexHWYeCKMe peleHns MO CHUMKEHWIO My/bcauuu MOTOKa, Bubpaumm Tpybonposoaa M BubposawmTe
OKpY»KatoWwmx 06bEKTOB

BUBpaLMIO CHUMKAIOT YMEHbLUEHUEM MAM CHATUEM BO3MYLLAIOLWMX BO3aencTsuid. MNpn 3Tom Heobxoaumo B
nepsyl0 ouyepedb YCTPaHUTb pe30HaHCHble KonebaHWa nynAbCUPYIOLLEro MOTOKa M OTCTPOUTb OT BO3MOMKHOrO
coBNafieHMA pe3oHaHCbl NOTOKa U MeXaHUYeCKOM CUCTEMBI.

anMeH'iII-OT cnegywouime cnocob6bl OTCTpOf/‘IKM CUCTEMDI OT PE30OHAHCHDbIX KonebaHWi rasa:

a) USMeHeHWe A/ MH U AMaMETPOB Y4acTKOB TpyboNpoBOAHOM CUCTEMbI, €C/IM 3TO AO0MYCKAETCA KOMMOHOBKOM
cucTeMbl;

6) yctaHOBKa anadparm, KoTopble paccenBatoT sHeprnio KonebaHuii rasa u U3MeHAT aMMIUTYAHO-YaCTOTHbIM
cneKkTp rasa B TpybonposoaHoi cucteme. OPUEHTUPOBOYHO AMaMEeTP pPacTouyku auadparm cocrasaser 0,5D.
OnTManbHbIM AnameTp pacTtodkn auadparmbl d, obecneumsatowmin apPeKTUBHOE ralleHne nysbcaunun, Ans
oAHoda3HbIX MOTOKOB MOKET bbITb onpeaeneH no popmyne

d =D(Vep / €)°%, (B.1)

roe Vep - CpesHas CKopocTb rasa B Tpybonposoae, M/c;
C - cKopoCTb 3BYKa B rase, m/c.

[ns aByxdasHbIX MOTOKOB 3TOT ANaMETP
0,25
d=D(1,5¢) ", (8.2)

rae S - K03 ULMEHT rMaPaBANYECKOTO CONPOTMBAEHUA Anadparmbl;

B) ycTaHOBKa OydepHbIX eMKOCTei C Le/bl0 YMEHbLUeHWS aMMAuTyAbl Ny/AbCauuu AaBiaeHus 3a cyeT
pacceMBaHMA 3HEPrun, 3aTpaynBaemoirt Ha Bo3byKaeHne macchl ra3a B obbeme bydepHOM eMKOCTU, U N3MEHEHUA
cnekTpa cobCcTBEHHbIX YacToT KonebaHun. Ona Hanbonee sppeKTUBHOrO rawieHma KonebaHnn bydbepHyo emKocTb
YCTaHaB/IMBAOT HEMOCPEACTBEHHO Y UCTOYHMKA BO3OYKAEHMA KonebaHui (LmManHap Komnpeccopa). Ha HecKosbKo
LUUANHAPOB OAHOM CTYMEHU LLenecoobpasHo ycTaHaBAMBATL OOLLYIO EMKOCTb;

r) ycTaHOBKa aKyCTMYecKuX PpUAbTPOB B TeX C/AyYasX, Korga BO3HMKAET HeobXoAMMOCTb B 3HAYUTE/bHOM
CHUKeHMM KonebaHuii, a Tpebylowmeca gna atoro rabaputHble pasmepbl 6ydepHOM eMKOCTM MpeBblilatoT
[ONYCTUMbIE MO YC/NIOBUAM KOMMOHOBKM. AKYCTUYECKMIN GUNBTP XapaKTepusyeTca YETKUM AMCKPETHbIM CMEKTPOM
NoJI0C NPONYCKaHWA U ralweHus 4acToT KoiebaHui rasa;

4) “3MeHeHWe TemnepaTypbl U AaBAEHMA HarHeTaHWMA KOMMPEccopa, €C/iM 3TO BO3MOMKHO MO TeXHO/0ormMu
paboTbl. OT 3TUX NapaMeTPOB 3aBMCAT BEIMYMHBI NAOTHOCTU NPOAYKTA U CKOPOCTU 3BYKA, BAMAIOLLME HA YACTOTHbIM
CMEKTP CUCTEMDI;

e) nHTepdepeHUNOHHbIN cnocob raweHMa nynbcaumini, KOTopbin 3GEKTUBEH B OYEHb Y3KOM MoJsioce YacToT
KonebaHun. IToT cnocob npesycmaTpUBAEeT NPUMEHEHME CMeLnaNbHbIX OTBETBAEHUA UK NeTesb, AJMHY KOTOPbIX
noabupatoT paBHOW HEYETHOMY YMNCAY NONYBOJIH;

) coyeTaHue B o4HOM TPybONpPOBOAHOM cUCTEME Pa3/IMYHbIX CNOCO60B raweHns nyabcaumii. Tak, BO3SMOKHa
YCTaHOBKa AMadparm Ha BXOAE B €MKOCTb UM Ha BbIXOAE M3 €MKOCTU. Mpn 3TOM pasmepbl EMKOCTU MOryT BbiTb
YMeHbLUEeHbI NpumepHo Ha 30% No cpaBHEHWIO C eMKOCTbo 6e3 anadparmbl. JONONHUTENbHbIE NOTEPW AABNEHUA NPU
YCTaHOBKe Anadparmbl MeHbLUE, YEM AOMNOJHUTE/IbHbIE NOTEPM MPU PE3OHAHCHbIX Ko1ebaHusAX.
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MNMocnenoBaTeNbHOCTb NPOBEAEHUSA OTCTPOMKMU OT PE30HaHCHbIX KonebaHWi, a TaKkkKe CHUMKeHMA KosnebaHui
[AaB/IeHMA rasa npeacTasaseT cobol NTepaLMoHHbIN NPOLEeCcC BHECEHMA U3MEHEHUI B KOHCTPYKLUUIO TpyOonpoBoaHOM
CMCTEMbI C NocaeaytoLen npoBepKoin adpGEKTUBHOCTU U3MEHEHUI PACYETOM MO CneLyManbHbIM NPOrpaMmmam.

B.2. CHM}KeHMe BUBpaunn 1 BMGpO3aLLmMTa OKpYyKaloLWmx 06bekToB

B.2.1. B TpybonpoBoAHbIX 06BA3Kax MOPLIHEBLIX MallMH MaKCMManbHanA SHepPrua NPUXoauTCA Ha HU3WKe
rapMoOHMKK. PacyeTbl 4ONYCTMMO NPOBOANUTL MO HECKONbKUM nepBbiM (40 3 - 5) co6CTBEHHbIM YacTOTaM Kax4oro
npoaeTa U OCyLLECTBAATb OTCTPOMKY MO 3TUM 3HAYEHUAM.

[ns ycTpaHeHUsa mexaHWYeCcKnxX pe30HaHCOB NPOBOAAT KOPPEKTUPOBKY TPYOOMNPOBOAHOMN CUCTEMDI.

CneKkTp cOBCTBEHHbIX 4acToT 060N MEeXaHUYEeCKOM CUCTEMbl 33aBUCUT OT ee O0OBEMHO-KOHCTPYKTUBHbIX
peLleHNn, YCNOBUI 3aKpenieHna U MHEPLLMOHHO-KECTKOCTHbIX NapameTpos. 1A TpybonpoBogHbIX CUCTEM TaKUMMU
napameTpammu ABNAIOTCA:

- YMC/I0 YYACTKOB, PACMOOMKEHHBIX MEXAY 0NopamM, UX KOHOUTYpauus;
- Ha/IMYMe CoCPesOTOUEHHbIX MacC U UX BEUUYNHA;

- YCNOBMSA ONMUpPaHUS;

- yNpyrve onopbl U X XapaKTEPUCTUKM KECTKOCTH;

- MHEPLMOHHO-KECTKOCTHbIE MapameTpPbl y4aCTKOB.

CocpeoToUYEHHbIE MacChl YBEANYMBAIOT MHEPLMOHHbIE XapPaKTEPUCTUKU M CHUXKAIOT 3HaYeHNA cobCTBEHHbIX
yacToT. MPaKTUYECKM NOHMMKEHUE 3HAYeHMUA COBCTBEHHOM YacTOTbl CNOCOBOM BKAOYEHUA AOMNONHUTENbHOM Macchl
MOXKET 6bITb 3PPEKTUBHBIM NPU BENUYMHE MACChbl, COM3MEPMMOI C MacCoi yyacTKa.

B peanbHbIX cucTemax cocpenoTOYeHHble MacCbl KOHEYHbIX Pa3sMepoB YBE/MYMBAIOT KECTKOCTb cucTembl. B
60/IbLLIMHCTBE C/ly4yaeB B pea/ibHbIX TpY6OI'IpOBO,LI,HbIX CUCTEMAX COCPeaOoTOYEHHbIE MACCbl UMEKT CaMOCTOATE/IbHbIE
onopbl U MOTYyT PaCCMaTpPMUBATbCA KaK pa3aennTtenn CUCtemMbl Ha HeE3aBUCUMbIe, C XKECTKUMU 3adeNKaMUN B TOYKaX
npmncoeanHeHnAa macc.

YKecToueHne CUCTEMbl BKAKOYEHMEM ,CI,OI'IOI]HMTEI'IbHOﬁ Maccbl - d)aKTop KOHCTPYKTUBHOIO yBenn4yeHuA
CcO6CTBEHHOW YacToTbl. BanMAHMe macc B KaXXAO0M KOHKPETHOM C/aiyd4ae MOoXKeT 6bITb NoJly4eHO TOJZIbKO pacyeToM BCel
CUCTEMbI B LLE/TOM.

B.2.1.2. CobcTBeHHble 4acToTbl TpybonpoBoAa 3aBMCAT OT YC/0BUIM 3aKPEMJIEHUS €ro KOHLEBbIX W
NPOMEXKYTOYHbIX Y4acCTKOB. pyM NPUMEHEHUU CKONb3ALMX OAHOCTOPOHHUX OMop HeobxoAMMOo npeaBapuUTe/ibHO
NPOBECTM pPacyeT Ha CTAaTUYECKYH MPOYHOCTb M ybeanTbCA B TOM, YTO COOTBETCTBYHOLLME OAHOCTOPOHHME CBA3U
3aMKHyTble. [pU OTKNOYEHUM OAHOCTOPOHHEN onopbl (B C/ydyae PasOMKHYTOM CBA3W) B UCXOAHbIX AaHHbIX ANA
pacyeTa COBCTBEHHbLIX YacTOT MPUHUMAOT CYMMAaPHYHO AJIMHY Npo/eTa MeXAy ABYMA COCEAHMMW OMopamu, YTo
MOKET CyLLLEeCTBEHHO CHU3UTb 3HaYeHMe cobCTBEHHOM (MapLmManbHOM) YacTOTbl Y4acTKa.

LlenecoobpasHocTb MPUMMEHEHMA YMPYrMx Ofnop OonpedensloT Mo pesy/nbTaTam pacdeTta. Ynpyrue onopbi,
YMEHbLLAA 3KBUBANEHTHYIO KECTKOCTb BCEM CUCTEMbI, CHUMKAIOT HUMKHIOK FPaHuMLLYy YacTOTHOrO AManasoHa yyacTka u
cuctembl. MpumeHeHue nx 3GPEKTUBHO NPU OTCTPOMKE OT PE30HAHCA B CTOPOHY YMEHbLUEHWS 3HaYeHMI COBCTBEHHbIX
YacToT.

B.2.1.3. Heob6xo04MMOCTb OTCTPOIMKK TPpybONPOBOAHOM CUCTEMbI OT PE30OHAHCOB OMPEAENAOT NO KaXKA0MY U3
NOTEHLMabHO BO3MOXHbIX MEXaHU3MOB BO3OYyKaeHMA Bubpauum cornacHo 9.4.

[na BbiBOAA CUCTEMbI 3a Mpedenibl pe3oHaHca A0CTaTOYHO U3MEHUTb AAMHY yyacTKa Ha 15 - 20%. Cnheayet
BHaya/ie NPOBOANTL KOPPEKTUPOBKY B CTOPOHY yBenuuyeHus fj, T.e. cokpalleHmsa 4nnHbl nposeTa. Mpu Kaxa0m BHOBb
MPUHATOM 3HaYeHUM A4MHbI NPOJIETa MPOBEPAIOT YCI0BUA COrNacHoO 9.4 No BCEM BO3MYLLAIOLLMM YacToTam. B caydae
BblBOAA CUCTEMbl M3 30HbI OAHOTO WM BXOA4A@ B 30HY APYroro pe3oHaHca CUCTEMY KOPPEKTUPYIOT MO HOBOMY
pe3oHaHCHOMY pexxumy. Mpu HEBO3MOXKHOCTU KOPPEKTUPOBKU B CTOPOHY yBenndeHun f; KoppeKTMpoBKy NpoBoaaT
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YMeHbLUEHNEM fj, T.€. yANMHEeHNEM y4acCTKa, onpegendarouiero fj.

B.2.1.4. MNpwn orpaHNYeHNM BO3MOXKHOCTEN BapbUPOBaHWUA AJIMHOWN NPOJIETa OTCTPOMKY CUCTEMbI OT PE30HaHCa
NpPOBOAAT BbIOOPOM TUNA OMNOP U NOAOOPOM MX XHKECTKOCTU. M3MeHeHMe pacnoioXKeHMa CcocpenoTOYEeHHbIX Macc
332eTCA PaCYETYMKOM TOJIbKO MPU HAIMYMKU B CUCTEME COCPEeAOTOHMEHHbIX Macc. [pn MX oTCyTCTBMKU CneumanbHo
BBOAUTb COCPEAOTOYEHHbIE AOMNONHUTE/NIbHbIE MACChbl ANA W3MEHEHMA CNeKTpa 4acToT c/iedyeT TONbKO npu
HEBO3MOXKHOCTU NPUMEHEHMA APYIMX CNOCOHOB OTCTPOMKM OT pe3oHaHca.

B.2.1.5. Mpu HeaddeKTMBHOCTM cnocoboB, U3noKeHHbIX B B.2.1 - B.2.4, He06X0AMMO U3MEHUTb FEOMETPUIO
cuctembl, obecneuns csoboay Bapuauum f; makcMmanbHO cnpAMMB Tpaccy, MO BO3MOMKHOCTM M3beraa AULLIHMX
nosopoToB. Mpu atom cnocobe Heob6XxoaMMO NpoBEAEHME NOBEPOYHbIX pacyeToB TpybonpoBoaa Ha MPOYHOCTbL U
YKECTKOCTb.

Mpu HeapdeKTMBHOCTU cnocoboB, M3NoKeHHbIX B B.2.1.1 - B.2.1.5, nameHeHMe UHEPUMOHHO-}KECTKOCTHbIX
napameTpos Tpybonposoaa obecneynsatoT BapbMpoBaHUEM AMameTpa Tpybonposoaa.

Mpv  HanMuMmM  cneumanbHbiX  WMHEPLMOHHO-KECTKOCTHbIX racuTenei, aHTMBMBPATOPOB Ucxo4A U3
3KOHOMMYECKOM M TEXHWMYECKOW LLes1eco06pasHOCTU UX NPUMEHEHNA NPOCYMTLIBAIOT BapUaHTbl YaCTOTHbIX CMEKTPOB
CUCTEMbI C racuTeNAMM U No popmam KonebaHuit 4aloT OLEHKY MX 3GPEKTUBHOCTY.

KoppeKTMpoBKy TpyboNpoBOAHOW CUCTEMbI AN YCTPAHEHMS MEXAaHMYECKOro pes3oHaHca NpPoBOAAT ANA
KaXA0ro mexaHunsma Bo3byaeHus KonebaHuit He MeHee Yem Mo MATU FrapPMOHMKaM M Mo YNCy COBCTBEHHbIX 4acToT
KosiebaHN CUCTeMbI MK NO YABOEHHOMY 3HAYEHUIO YMCNA YHaCTKOB CUCTEMBbI.

B.3. UHCcTpymeHTanbHoe o6cnep,osaHme N MOHUTOPUHT pr6OI'IpOBOﬂ,HbIX CNCTEM U HAalrHETaTe/IbHbIX MaLllnH Npn
nycKe n akcnayataumnn

B.3.1. MHCcTpymeHTanbHble 0bcieaoBaHMs BUbBpaumm

B.3.1.1. Uenamum obcnenosaHuma saBAAOTCA:

- U3MepeHune ypoBHe BUBpauumn TpybonpoBoaoB, CpaBHEHME UX C AOMNYCKaembimm (cm. B.4.2);

- onpegeneHune CTeneHn onacHoOCTM BUbpaLnm;

- @HaNM3 CNEeKTPOB BUBPALMM, AMAFHOCTUKA YACTOTHbIX CNEKTPOB BUOPOBO3MYLLEHMI U UX NHTEHCUBHOCTY;

- OLEHKa YpoBHel BMBpPaLUM 31eMeHTOB HarHetaTenbHbIX mawwuH (Tabanubl B.3 - B.9) Kak MCTOYHMKOB
Bubpaumu;

- U3MepeHMe YPOBHEN Ny/bcauum AaBAeHUA, CPAaBHEHNE UX C A0MYCKaemMbiMM, onpeaeneHme HeobxoammocTum
WX CHUNKEHUS;

- onpeaeneHue HEO6XOAVIMOCTM BVI6pO3aLLI,l/1TbI OKpyXaownx O6'beKTOB,'

- COCTaB/IEHME 3aK/IOYEHUSA O HEOOXOAMMOCTU MEPUOANYECKOTO MM NMOCTOSSHHONO MOHUTOPMHra BMbpauunm
TpybonpoBOA0B M HarHeTaTe/IbHbIX MaLLUUH.

B.3.1.2. UamepeHusa BnbpaLmm BbINOAHAIOT B CIEAYIOWEM NOpAAKeE:

MamepeHme B KaXX4OM HaMme4YeHHOM Ce4YeHUn NpoBOoAAT NO TPEM OCAM. anHMMaI-OT cnegyrouwme HanpasaeHuUA
ocen:

-Y - No ocu Bana MallMHbI;

- X - B FOPU30OHTAIbHOM NJI0CKOCTY;

- Z - HOpMasnbHO K naockoctn XY.

HanpaeneHue Y BblaepKMBatOT NO BCEN TpACCe A/1A KaXKA0ro y4acTKa.
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TOYKM U3MepeHus:
- HarHeTaTe/ibHas MallWHa - TOpLbl LMAMHAPOB, HarHeTaTebHble NaTPyOKK, GyHOaMEHTHbIe 6ONTbI;
- onopsbl TpybonpoBsoaa;

- cepeauHa Kaxaoro nponeTta mexay onopamu, Npu HaiuunKn B NposieTe Mexay onopamu oTBOAO0B - Ha KOHL,ax
oTBOAa.

OnpeaenatoT YaCTOTHbIN cnekTp BMbpaunn. M3mepatoT pasmaxu BubponepemelleHuit:
- 06WwKit (cymmapHbIii) ypoBeHb;

- ANA KaXKA0M YaCTOTHOM COCTaBAAOLWEN CreKTpa.

Bo Bpema namepeHunin UKCUPYIOT PEXUM Harpy»eHus Tpybonposoaa:

- COCTaB NepeKaunBaemomn cpeapl;

- TemnepaTypa Ha KaXk40M y4acTKe;

- laBneHune;

- NPOU3BOAMUTENbHOCTD;

- BpeMs 1 gata npoBeaeHUsA U3MEPEHNN.

MpY MEHAILWMXCA PeXKMMax 3KCnayaTaumm TpebyloTca usamepeHna Ha 3 - 4 pexknmax npousBoAMTENbHOCTH.
Pe3ynbTaTbl U3MepPEHUI MPOTOKONMUPYIOTCA C YKasaHMEM UCMONHUTENEN.

B.3.2. MOHUTOPUHI cUCTEMDI

B.3.2.1. Bua moOHMUTOPUHra (Nepuoamyeckmii WAM NOCTOAHHbLIN) BMBpaUUM TPybOMPOBOAHbLIX CUCTEM
onpeaenseTcs NPOeKTHON AOKYMEHTalUMel AKX Ha3HaYaeTcA Mo pesy/ibTaTamM MHCTPYMEHTA/IbHbIX 06cneaoBaHNA.

Mpv nepuvoaMYECcKOM MOHUTOPWMHIEe BbINOAHALTCA Bce TpebosaHnua B.3.1. lNepuMoanYHOCTb M3MeEpeHUi
BMBpPaLMM NPU OMOPHbLIX YPOBHAX He Bbille 2 (cornacHo B.4.2) Ha3Ha4aloT He peXke OAHOro pasa B MecAl; npu
3HaYeHUAX BUBpaLMn, NPUBANNKAOLWMXCA K 3-My YPOBHIO - He pexke 1 pasa B Hegento. Mpu ctabunaunsaymm snbpaumnm
OKO0/10 3-r0 YPOBHSA B TeueHue 4 usmepeHuii (1 mecau) 4onycTtMmo yBeAnYUTb NePUOLUYHOCTb 40 O4HOTO MecALa.

Mpn BO3pacTaHMM YPOBHA C 3 A0 4-ro HeO6X0AMM eXKeAHEBHbIA MOHUTOPUHT, @ NPU AOCTUHKEHUU CPEAHUX
3HauyeHul pasmaxa Bnubpaunm B nonoce 3 - 4-ro yposHel TpebyeTca cpoyYHan 0CTaHOBKA U PEKOHCTPYKLMA CUCTEMDI.

B.3.2.2. Mpun cTauLMOHAPHOM MOHUTOPUHIE NpeaycMmaTpuBaeTca:
- Ha HarHeTaTe/lbHbIX MalKHaX - He MeHee 04HOM ToUKM duKcauum (no X, Y, Z);
- Ha TPybonpoBOAHbIX CUCTEMAX - HE MEHEE YEeM B TPEX TOYKax Mo Tpacce.

JonyckaeTcs puKcaums ypoBHen BUOpaumm A1s KaxKAoM TOYKM MO OAHOMY UK ABYM Hanbosee BMOpoonacHbIM
HanpasB/AeHUAM.

Mo makcMmanbHbIM YPOBHAM BM6paLI,MM M3 BCEX HaMeYeHHbIX TOYEeK NO Tpacce N KoopaAnHATam BbI6MpaIOT He
MmeHee OByX ONA BKAKYEHNA CUTHaIN3aUUnN OO0CTUXKEHUA aBapMVIHOFO YPOBHA.

B.4. HopmupoBaHMe nysbcaumnm NoToka n Bubpauunm Tpybonposoaos
B.4.1. MNMynbcauma NOTOKa NpoAyKTa

HepaBHOMEpPHOCTb MOTOKa OrPaHNYMBALOT B 3aBUCUMOCTH OT paboyero gasnenus (Tabavua B.1).
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Tabnuua B.1

OrpaHu4yeHMA HepPaBHOMEPHOCTM NyJibcaLlMm NOTOKA

Po, MMNa <0,5 Cs.0,5001,0 Cs.1,0802,0 Cs.2,0p05,0 Cs.5,0

0,% 4-8 OTt4 006 Or3 805 Or2p04 Or2p003

[Ons BcacbiBaOWMX IMHUIA HEPTAHOrO rasa AonycKaercsa OOJIBIIEE 3HayeHMe nyabcaunmn AaBAeHUA.
B.4.2. Bubpauum Tpybonposoaos

Nx HOpMUpPYIOT N0 amnNanTyae BubponepemeLLeHUn B 3aBUCUMOCTM OT YacTOTbl BUBpauuu.
Pa3nnyatoT yeTbipe ONOpHbIX YPOBHSA BUBpaLmu:

1 - pacyeTHbIN NP NPOEKTUPOBAHUU;

2 - fonycKaemblit Npu 3KcnayaTaumm;

3 - TpebyoWwuii UCNpaBAEHUSA, PEKOHCTPYKLUM CUCTEMDI;

4 - ypoBeHb NOSIBNEHUA aBaPUNHbIX CUTYaLUNA.

B Tabnuue B.2 paHbl AUCKPETHble 3HAYeHUs AO0MycKaembiX 3HadeHWin Bubpauuu TpybonpoBoaos Ans

q)VIKCMpOBaHHbIX 4acToT.

Tabnuua B.2
[onyckaemble 3Ha4YEHUA aMNAUTYA BUbpauumn Tpy6onpoBoaoB S,, MKM
Yacrora, Iy,
YpoBeHb
2 4 6 8 10 20 30 40 50 60
1 120 115 100 90 85 60 50 45 40 35
2 250 230 200 180 165 120 95 85 75 70
3 500 450 400 360 330 230 180 145 135 130
4 1250 1100 950 800 750 500 420 350 320 300

CooTBeTCTBEHHO B AMana3oHax YPOBHA:

1-2-yposneTBoputesibHoe cocToaHne TpybonpoBoaos;

2 - 3 - ponyckaemoe 3HayeHue, KOHTPOb;

3 - 4 - NOBbILWEHHbIN KOHTPOJIb, BO3MOHbI OTKa3bl, HEOOXO4MMbI UCMIPABAEHUE, PEKOHCTPYKLUS;
BbiLe 4 - SKCTPEHHOEe MUCMpaBaeHue.

MpakTnyeckn gna 60NbLINHCTBA pr6OI'IpOBOAHbIX 06BA30K HacocoB U KOMMpPECCOoPOB rMaBHble aMmnanTygHble

cocTaB/AoLMe NPOLECccoB BUBpaLUmmn onpeaeneHbl ¢ 4ManasoHoM YacToT o 60 Iu.

Mpy MOHUTOPUHre BMBPOCOCTOAHMA TPYHONPOBOAOB B YC/IOBUAX IKCMAYaTaLMMU C LENbl0 OLLEHKMU U BbIABAEHMSA

NPUYMH NOBbILLEHHbIX YPOBHEW BUBpaLUmn He06X0AMMO UMETb, KPOME YPOBHEN MyAbCalMn AaBAEHUA, MHOOPMALMIO
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06 ypoBHAX BUOPALMM KOMNPECCOPOB, HACOCOB, PYHAAMEHTOB U T.M.

OueHKy BMOPALMOHHOIO COCTOAHWA HACOCOB M KOMMNPECCOPOB, 33 WMCKAOYEHWEM MOPLIHEBbIX MAWMUH C
HOMMHaNbHOM cKopocTbio 0T 120 Ao 15000 MuH™, NpoBOAAT MO CPeAHMM KBaAPATUUYHBIM 3HAUYEHMAM BUBPOCKOPOCTH,
Mm/c, 1 BUBponepemeLLLEeHNI, MKM, B COOTBETCTBMM C [22]. B OCTanbHbIX CAYYanX, He NPeayCMOTPEHHbIX B YKa3aHHbIX
CTaHAapTax, ANA OLEHKM BUBpaLMnM NCnonb3yoT npuBoanmble ganee (Tabnuubl B.3 - B.10) sonycTMmMble amnanTyabl
BMOpPaLLMN Y3/10B U 3/1EMEHTOB HarHeTaTe/IbHbIX MaLLUMH.

Tabnuua B.3
Hacocbl
YacroTa Bpaw,eHua sana, Ny, <12,5 12,5-16,5 16,5-25 25-50 >50
Jonyctumasa amnanTyaa subpauum 120 100 80 60 50
Sa, MKM
Tabnvua B.4
®yHAAMEHTbI NOPLUHEBbLIX MALIWH
YactoTa KonebaHun, 'y, <3,5 3,5-8 8-25 25-50
Jonyctumasa amnauTyaa subpauum 400 200 100 50
Sa, MKM
Tabnuua B.5
®PyHOAMeHTbI aneKTpoaBuratTenen
YacToTa Konebanum, 'y, <8 8-12,5 >12,5
[onyctumaa amnantyaa subpaumm 200 150 100
Sa, MKM
Tabnuua B.6
®PyHaameHTbl Typboarperatos
YacTtoTa KonebaHum, 'y, <25 25-50 >50
Jonyctumasa amnanTyaa subpauum 100 70 40
Sa, MKM
Tabnuua B.7
LUnavHapbl u meKcTyneH4aTble annapaThl NOPLIHEBbIX MALIWUH
YactoTa KonebaHun, 'y, <10 >10
Jonyctumasn amnauTyaa subpauum 250 200
Sa, MKM
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MoawunnHMKKn Typboarperatos

Tabnuua B.8

Tabnuua B.9

Tabanua B.10

YactoTa KonebaHun, 'y, 25-50 50 - 80 80-135 > 135
Jonyctumaa amnantyga 95 20 13 15
BMBpaumm Sa, MKM
MogWNNHUKKM aNeKTpogBuraTenen
YacToTa Konebanum, 'y, <12,5 12,5-16,5 16,5 - 25 25-50
Jonyctumas amnantyga 30 65 50 55
BMBpaLnmM S, MKM
Pabouee mecTo mallMHUCTa
YacTtoTa KonebaHumn, 'y, <3 3-5 5-8 8-15 15-30 >30
Jdonyctumas amnantyga 300 200 75 55 15 5
BMOpaumm Sa, MKM
Ha canT
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MpunoxkeHune
(obasaTenbHoe)

Tabnnua .1

Mpeaenbl NpUMeHeHUs, BUAbl 06A3aTeNIbHbIX UCMbITAHWUIA U KOHTPOAA CTanun Ana GAaHUEB, INH3, MPOKAAA0K U
KpeneKHbIX AeTanei ana aasneHus cebiwe 10 MMa (100 krc/cm2)

MpegenvHble ObsszaTenbHble
KoHTponb
napameTpsl UCNbITaHMA
Mapka TexHuyec
cTanu, Kue HaumeHosa | Temnepar | [laBneHue
CTaHOapT | TpeboBaH | HUe aeTanu ypa HOMWHaNb KC [ledeKTocKo Hemetananye
nn TY na CTeHKK, | Hoe, MMNa | Oy, Og| O |f CKue
° 2 ' u nusa
C, He (krc/cm?) BKtOYEHUA
b6onee He 6onee
20 rocrt OT-40 oo
roct1050 | 10493 | /MM w200 | 3203200 |+ fa - * *
08, 10 OCT 26- A[A-lzfainnaﬂ(evé Ot -40 Ao 32 (320) + |+ |+ -]+ + +
FOCT 1050 | 01-49-82 +250
Kne
35, 40, 45 roct Ot -40 po
FOCT 1050 9399 dnaHubl +200 32 (320) + oL+ |+ |4+ +
rocrt
30X 9399 CDnavHu,bl, OT1-50 go 63 (630) R R O I N )
FOCT 4543 roct ramkm +200
10495
roct OT1-50 go
9399 dnaHubl +400 80 (800) + |+ |+ |+ o+ + -
35X, 38XA, rocrt Ot-50 go
40X 10494 Wnunnbku +200 63 (630) + |+ |+ [+ + + -
FOCT 4543
rocr Faku + |+ |+ +
10495 OT1-50 go
+400 80 (800)
A40XPA rocr Lnnnbku + |+ |+ |+ + +
roCT 4543 | 10494 nb
14Xrc
roct OT+'2580A° 63(630) | + | + |+ |-| + + +
19281 rocr JInH3bI
10493
15XM OT-50 go
[OCT 4543 ca00 | 200800} |+ fa ol * *
15XM OCT 26- OT1-40 go
FOCT 4543 | 01-49-82 Mpoknaaku +350 32 (320) + |+ |+ |-+ + +
{()Ozg;l LWnunbku OT_I__ESO'D'O 80 (800) + |+ |+ |4+ + -
30XMA
FOCT 4543
roct . OT1-50 go
10495 Maiku +510 100 (1000) | + | + |+ |-| + - -
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rocrt

®naHub
9399 Ot -50 A0
400 80 (800)
rocr JINH3bI '
10493
FOoCT OT-50 go
10494 WnunbKu +400 80 (800)
35XM FOCT o OT1-50 go
FOCT 4543 | 10495 Fanku 4510 | 100(1000)
rocrt Ot-50 no
9399 dnaHubl +400 80 (800)
rocrt Ot-50 oo
10494 | WKMo cio
25XIM® roct y OT-50 10
roct 10495 Faiku +510
20072
FOCT OT1-50 go
9399 ®naup +510
roCT 0 O1-50 go
25X2M1® | 10494 TIBKR 1 4510
rocTt
20072 roct OT1-50 go
9399 dnaHubl +510 100 (1000)
18X3MB rocT 07 -50 40
rocT 10493 JINH3bI +510
20072
20X3MBO | 07-50 20
rocrt 9399 dnaHupl +510
20072
20x3MBO | 0T -50 40
rocCT 10493 JInH3bI +510
20072
rocrt Ot-50 no
10493 JInH3bI +400 40 (400)
12X18H10T
FOCT 5632 Mpoknagaku
OCT 26- OT1-40 go
01.49.87 | MeTAMMEC| T L 32(320)
Kune
FOCT OT-50 go
10X17H13 JInH3bI 40 (400)
M3T 10493 +400
08X17H15
M3T OcT 26- S:;Znnaigl OT-4040 | 3, (320)
rOCT 5632 | 01-49-82 +350
Kune
rocTt WIAVABKA OT1-50 go
XH35BT 10494 +650 40 (400)
OCT 5632
rocTt FanKku OT1-50 ao

N2
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10495 +600
rocTt OT-50 go
9399 ®naHub +540
roct
LWnunbKkn
10494 OT-70 o
45X14H14B rocT ) +600
2M 10495 Fanku
FOCT 5632
rocTt OT1-50 oo
9399 dnaHupl +540
roct T OT-270
10494 40 +600
08X15H24B rocT 5
4TpP 10495 Fanku
FOCT 5632 01-270
rocT Ao +600
9399 dnaHupl
31X19HM rocr O1-50 go
BBT 10494 Lnnnbku +625
FOCT 5632
rocCT Fai OT-50 go
31X19H9M | 10495 anrn +600
BBET
FOCT 5632 rocCT OT1-50 go
9399 dnaHubl +540 40 (400)
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MoKoBKM Ana AasneHuns cebiwe 10 MMMa (100 Krc/cm2)

Tabnuua .2

MpepenbHble

Ob6sa3aTesibHble

KoHTponb
napameTpbl NCNbITaHNA
Mapka | TexHuyec
cTanm, Kue Temnepart | gaBneHue
CTaHAapT Tpe6OBaH ypa HOMWHaNb KC MaKpocTpyK ﬂ,ed)eKTOCK HemeTannmy MK
nwan TY na CTeHKK, | Hoe, MMa | O Oy O|f eckune
o By U Typa onuA K
C, He (krc/cm?), BK/IIOYEHUA
6onee He Bbonee
roct
22790
20 CTO
+ |+ |+ [+ + + + - +
FOCT 1050 | 0022022
7-006-
OT1-40 go
2(32
2010 +450 32 (320)
20104
TY 26- + |+ |+ [+ + + + - +
0303- roct
1532-84 22790
10r2 OT1-50 go
FOCT 4543 +450 50(500) | + | + | + |+ + + + - +
roct
15rC 22790
OoCT CTO Ot -40 po I P I T N N ] N
108.030.1 | 0022022 +400
13-87 7-006-
2010
roct
8479
16rc v
rocT rI:)y(li-lTHOa Or-40 Ao + |+ [+ |+ o+ + + - +
+450 63 (630)
19281 0022022
7-006-
2010
o9rac 0T -50 A0
rocCT + |+ |+ |+ + + + - +
19281 rocr | *400
22790
14Xrc CT0
rocTt 0022022 Or-50 o + |+ |+ |+ + + + - +
+400
19281 7-006-
2010
30XMA OT-50 go
FOCT 4543 +475 80(800) | + | + |+ |+ + + + - +
roct
15XM OT1-40 go
FOCT 4543 8479 +560 40(400) | + | + | + |+ + + + - +
rpynna IV
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12X1Mo
oCcT
108.030.1
13-87

15X1M10
oCT
108.030.1
13-87

OCT
108.030.
113-87

OT1-20 go
+560

63 (630)

0OT1-20 go
+510

20X2MA,
22X3M
CTO
00220227-
006-2010

18X3Mad
rocr
20072

20X3MBo®
roct
20072

rocr
22790
CTO
0022022
7-006-
2010

OT1-40 go
+475

OT1-50 go
+475

80 (800)

OT1-50 go
+510

100 (1000)

15X5M
roct
20072

03X17H14
M3
10X17H13
M2T
10X17H15
M3T
08X17H15
M3T
08X18H10
T
08X18H12
|

FOCT 5632

12X18H10
T
12X18H12
T
FOCT 5632

roct
22790
CTo
0022022
7-006-
2010

OT1-40 go
+540

OT1-50 go
+510

40 (400)

MpumevaHua

1. Hopmupyemblie nokasatenm M ob6bem KOHTPOASA AO0/KHbI COOTBETCTBOBATb YKa3aHHbIM B HOPMAaTUBHO-
TEXHUYECKOMN AOKYMEHTaLUMN.

2. KOHTPONb MexaHMYeCKMX CBOMCTB NPU WCMbITAHUAX HA PaCTAMKEHWE M yAapPHbIM M3rMb npousBOAUTCA B
COOTBETCTBUWN C HOPMATUBHOMN AOKYMeHTaumel. McnblTaHWA Ha yaapHbIM u3rnb Ha obpasuax c¢ KOHUEHTPATOPOM
TmMna V (KCV) npoBogATcsa no TpeboBaHuto.

3. UcnbITaHWIO Ha CKNOHHOCTL K MKK mo/KHbI noaBepraTbCsi MOKOBKM M3 KOPPO3NMOHHO-CTOMKMX CTanen npu
Ha/IMYMUMN TPeOOBAHWNI B TEXHUYECKOM AOKYMEHTALMMN.
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O6bembl BXOAHOFO KOHTPOASA MeTaiNa COOPOYUHbIX e4MHUL,
M anemeHTOB TpybonpoBoaoB Ana aasneHus cebiwe 10 MIMa

(100 krc/ecm2)

Tabnuua .3

MaTtepuanbl n

Bua KoHTpoOAA

O6bem KOHTpONA

3N1eMeHTbI
AHanNn3 cepTUPUKaTHbBIX JAHHBIX
OCMOTp HapYKHOM U BHYTPEHHEWN NOBEPXHOCTEN
MpoBepKa MapKMPOBKHK
KOHTpO/1b HapyXHOro AMamMeTpa 1 TONLLMHDI
CTEHKMU
MarHuTHasA AedeKToCKONMA Mo HAPYKHOM 100% Tpy6 C Hapy*KHbIM
NOBEPXHOCTU AnameTpom meHee 14 mm
MpoBepKa CTUAOCKONOM HaNYUA XPOMa,
Bonbdpama, HUKensi, monmbaeHa, BaHaaus, TMTaHa B 100%
meTanne Tpyb M3 nermpoBaHHbIX MapoK CTaau
KoHTposib TBEpAOCTN MO BpuHennto c obonx 100% Tpy6 C TONLWMHOM
KOHL,0B TPYyObI CTEeHKM 5 mm 1 6onee
McnbiTaHWe Ha pacTaxeHne 2 Tpy6bl OT NapTUK
Tpy6bl
2 Tpybbl OT NapTUM C
McnblTaHWe Ha yaapHbIN U3rnb TO/IWMHON CTEHKM Bonee 12
MM
KOHTpO/b 3arpA3HEHHOCTU HEMETANIUYECKMMM
BK/IIOYEHUAMM (NPU OTCYTCTBUM AOKYMEHTA Ha
AaHHbI BU, KOHTPONA) 2 Tpy6bbI OT NapTum
McnbiTaHWe Ha pa3gady (no TpeboBaHMIO NPOEKTA)
2 Tpy6bl OT NAPTMK C
McnbiTaHWe Ha cnatolwmeaHme (no TpebosaHuMto
HapyXHbIM gnameTpom 45
npoekTa)
MM U1 bonee
2 Tpy6bl OT NapTnn ¢
McnbiTaHne Ha n3rmb (no TpeboBaHUIO NpoeKTa) Hapy*KHbIM ANAMETPOM
meHee 45 mm
McnblTaHWe Ha MEXKPUCTAIZIMTHYO KOPPOo3uio (No
2 Tpy6bl OT NnapTUm
TpeboBaHMIO NPOEKTa)
AHann3 cepTUPUKaTHbLIX JAHHbIX
BHeLWHUM ocmoTp
MoKoBKM MpoBepKa MapKUPOBKHK 100%

MpoBepKa pasmepos

MarHMTOMNOPOLLKOBBIN UKW KaNUANAPHBIN

BbIboOpoYHO, B MecTax, rae
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(uBeTHOM) KOHTpPONb

BHELUHWMM OCMOTPOM TPYZAHO
onpeaenuTb gedeKTobl, a
TaKXe B MecTax ucnpasneHus
MOBEPXHOCTHbIX AedeKToB

YNbTpa3ByKOBOM KOHTPO/Ib

Kaxasn noKoBKa ageTtanei
D 32 mm 1 6onee

MpoBepKa CTUIOCKONOM HanN4YMA XpoMma,
Bo/sbdpama, monnbaeHa, HUKeNs, BaHaAUA, TUTaHa B
MeTasiie NOKOBOK M3 IerMpoBaHHbIX MapoK CTanu

KoHTponb TBEpPAOCTU NO BpuHennto

100%

UcnbiTaHme Ha pacTaXeHune

MUcnbiTaHMe Ha yaapHbIi U3rnb

2 NOKOBKM OT NapTmu

KOHTpO/b 3arpA3HEHHOCTN HEMETaNIMYECKMMM
BK/IIOYEHUAMM (NPU OTCYTCTBUM AOKYMEHTA Ha
OaHHbIV BUA KOHTPONSA)

Kaxaan noKkoBKa geTtanem
DN < 250 mm

MUcnbiTaHMe Ha cTolikocTb K MKK (no TpeboBaHuto
NnpoekKTa)

2 NOKOBKW OT NapTuu

dneKTpoabl

MpoBepKa HanMumA cepTUPUKaToOB

MpoBepKa HanMuMA AP/bIKOB HA YNaKOBKeE U
COOTBETCTBUS UX JAHHbIX cepTUdMKaTam

100%

MpoBepKa cOOTBETCTBMA KaYecTBa 3N1eKTPOA0B
TpebosaHuam FOCT 9466

Mo ogHomy aneKkTpoAay 13
5 nayek oT napTum

MpoBepKa CBapOYHO-TEXHOIOTMYECKMX CBOMCTB
3/1eKTPOA,0B CBapKOW TaBpOBbIX coeanHeHuin FOCT
9466

Mposepka FOCT 9466 xMmmMyecKoro coctasa 1 (npwm
Hannumm TpeboBaHuUi) cogeprkaHns peppuUTHO dasbl
n ctokocTn K MKK

1 nayka us napTmn

CBapoyHan
NpOBOJIOKa

MpoBepKa HanUumMa cepTUPUKATOB N COOTBETCTBMA
nX AaHHbIX TpeboBaHMAM FOCT 2246 unun TY

100%

MpoBepKa HaMuMA BUPOK Ha MOTKaX U
COOTBETCTBUA UX AAHHbIX cepTUdMKaTam

100%

MpoBepKa COOTBETCTBUA NOBEPXHOCTU NPOBOIOKU
TpebosaHuam FOCT 2246 unn TY

100% moTKOB

lMpoBepKa CTUIOCKONOM XMMUYECKOro COCTaBa

1 MOTOK OT KaxaoM

NPOBOJIOKM napTuu
MpoBepKa Hannuma cepTMPuUKaTa n COOTBETCTBUA
ero AaHHbIX TpeboBaHmam FOCT 9087 unu TY
CBapouHbIn datoc 100%

MpoBepKa HaMuMA APAbIKOB Ha Tape U
COOTBETCTBMA UX AAHHbIX CEPTUDUKATY

3aWMTHbIN ras

MpoBepKa HanMumaA cepTudukaTa

N2
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MNpoBepKa HannuunA APSbIKOB Ha 6annoHax n
COOTBETCTBNA UX AaHHbIX cemechKaTy

100%

MpoBepKa YNCTOTbI ra3a HAa COOTBETCTBUE
ceptudukaty

1 6annoH oT napTum

PacoHHble
aetanu
(TPOWHMKY,
nepexoapi,
YFONbHUKKN U T.N.)

AHanus NaCNOPTHbIX AaHHbIX

MpoBepKa COOTBETCTBUA MaPKMPOBKM
TEXHUYECKMM YCNOBUAM Ha MOCTaBKY

MpoBepKa BU3yaNbHbIM OCMOTPOM HapPY*KHbIX U
BHYTPEHHWX NOBEPXHOCTEN Ha OTCYTCTBME KOPPO3UM,
TPEeLMH, PaKOBMH, 3a60U1H, NOBPEKAEHUN OT
TPAHCMOPTUPOBKM U PA3TPY3KM

Kaxpgaa getanob

MpoBepKa KayecTBa 06paboTKN YNAOTHUTEIbHBIX
MEeCT U KPOMOK NoJ, CBapKy

Karkpana getanob

MarHMTONOPOLIKOBbIN UAU KaNUANAPHbIN
(uBETHOM) KOHTPO/b

BblbOpOYHO, B TEX MECTaX,
rae BHeWHUM OCMOTPOM
TPYAHO onpeaennTb
AedeKTbl, a TakKe B mecTax
MCNpaB/ieHMA NOBEPXHOCTHbIX
aedektos

MpoBepKa KayecTsa pe3bbbl Ha MPUCOEAUHEHHbIX
KOHLLAX W B rHe34ax Moz, ynopHble WNUAbKK
(BHEWHUM ocmoTpoM, pe3bboBbIMU Kannbpamu,
NPOKpy4YnBaHNeM pe3bboBbiX GpAaHLEB, LWNUIEK)

MpoBepKa rabapUTHbIX U NPUCOEANHUTENbHbBIX
pasmepos

Karkpana getanob

MpoBepKa CTU/IOCKONOM HaIMYMUA XPOMa, HUKeNA,
monnbaeHa, Bonbdppama, BaHagmMA, TUTAHa

Karkgana getanb 13
NIerMpoBaHHON MapKK cTanu

MeTannnyeckue
YNNOTHUTENbHbIE
NPOKIAAKM

AHanNM3 NacnopPTHbIX AAHHbIX

MpoBepKa cooTBETCTBMA MAaPKMPOBKK TY Ha
NoCTaBKy

Bu3yanbHbI OCMOTP YNAOTHUTENIbHOM
NMOBEPXHOCTU

Kaxaan npoknaaka

MarHVITOFIOpOLUKOBbIﬁ nnn Kal'lMﬂﬂﬂprIﬁ
(uBETHOW) KOHTPOJIb

B cOMHUTENbHbIX CayyYaax

MpoBepKa reoMeTpMUYECKNX pasmepos

2 NPOKNAAKM OT NapTmmn

KoneHa v oTBOAbI
rHyTble

AHanus NaCNOPTHbIX AaHHbIX

MpoBepKa cooTBETCTBMA MAapPKMPOBKK TY Ha
NoCTaBKy

MpoBepKa BU3yasibHbIM OCMOTPOM HAPYXKHbIX 1
BHYTPEHHWX NOBEPXHOCTEN HA OTCYTCTBUE KOPPO3UK,
TPELMH, PaKoBMH, 3ab0MH 1 NOBPEXAEHUN OT
TPAHCMNOPTUPOBKU U PA3FPY3KM

Kaxkpana getanob
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M3mepeHune ynbTpa3ByKOBbIM MeTOAO0M TO/LWMHbI
CTEHKM B mecTe rnba

M3N\epeHMe 0Ba/IbHOCTU

YNbTpa3ByKOBOW KOHTPO/b CNIOWHOCTM METaNa B
mMecTe rmba (Npu oTCyTCTBUM LOKYMEHTA Ha AaHHbINI
BM/, KOHTPONSA)

MarHMTONOPOLLKOBbIN MW KanUAAAPHbIN
(uBETHOW) KOHTPOJIb

BblbOpoUHO, B MecTax
NCNpaB/ieHMA NOBEPXHOCTHbIX
aedektos

MpoBepKa KauecTBa 06paboTKM YNNOTHUTENbHbIX
MECT U KPOMOK NoJ, CBApKY

MpoBepKa KayecTBa pe3bbbl Ha
NPUCOeaNHUTENbHbBIX KOHLLaX pe3bboBbiMM
Kanmbpamu nam NnpoKpyYmMBaHnem pesbboBbIX
dnaHues

MpoBepKa rabapUTHbIX U NPUCOEANHUTENbHbBIX
pasmepos

Kaxkpana getanb

MpoBepKa CTUIOCKONOM HaNUYmA XpoMa, HUKeNs,
monubaeHa, Bonbdppama, BaHagmMA, TUTAHA

Kaxkpaa petanb n3
NIerMpoBaHHOM MapKu cTanu

LUnunbKK, ramkm

AHanus NaCNnoOPTHbIX AaHHbIX

MposepKa Tnna wnunek

Karkgana wnmnbKa

MpoBepKa COOTBETCTBUA MAaPKUPOBKM
TEXHUYECKMM YCNOBUAM HA MOCTaBKY

Kaxkpana getanob

MNpoBepKa 4NWHbI Wnunek

Karkpgana wnmnbKa

MpoBepKa BU3yasibHbIM OCMOTPOM NOBEPXHOCTEMN
LUNWAEK U FAaEK Ha OTCYTCTBUE KOPPO3UMN, TPELLMH,
paKoBMH, 3ab0MH 1 NOBpEXAEHUI

MpoBepKa KayecTsa pe3bbbl pe3bboBbiMM
Kannbpamm

Kaxpgaa getanob

lNpoBepKa KayecTsa 1 TONLWMHbI NOKPbLITUA

Kaxkgaa wnunbka

BHewWHUn ocmoTp

MarHMTONOPOLIKOBbIN MAU KaNnUANAPHbIN
(uBeTHOI) KOHTPOb (NPY OTCYTCTBUU AOKYMEHTaLMUM

CsapHble .
P Ha AaHHbIN BUA KOHTPOIA) 100%
coeguHeHuA
Paguorpadua nam ynbtpassyKkosas
aedekTockonus (Mpu oTCyTCTBUM AOKYMEHTALMKN HA
AaHHbIV BUA KOHTPONSA)
100% coeanHeHW 13
CBapHbIE N3mepeHune TBEPAOCTN OCHOBHOIO MeTanna, XPOMOMONNDBAEHOBDIX,
P MeTanNa LWBa, 30Hbl TEPMUYECKOTO BAUAHUA (NpK XPOMOMONNBAeHOBaHAANEBDI
coeguHeHuA

OTCYTCTBUM AOKYMEHTALMN Ha AaHHbIA BUA, KOHTPOAA)

XU
XpomomonnbaeHoBaHaaANEBO
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NbdpamoBbIx cTanem; 2
COefiMIHEHUSA U3 OCTaNIbHbIX
MapoK cTanmu

MpoBepKa CTUIOCKOMOM HaNNYMUA OCHOBHbIX
NErnpyoLLmx 3/IeMEeHTOB, ONPeAenatoLLnX MapKy
CTa/IM B OCHOBHOM W B Han/laB/IeHHOM MeTae

OnpeaeneHune cogeprkaHma pepputHon dasbl A4nA
CBapPHbIX COEAUHEHUIM U3 ayCTEHUTHbIX CTanewn,
paboTatowux npu Temnepatype cebiwe 350 °C (npu
OTCYTCTBMM AOKYMEHTALMM Ha AaHHbIN BUA, KOHTPOAA)

100%
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NMPUMEHEHUE MATEPWUATIOB B NTA30BbIX CPEJAX

MaKcMmaibHO AonycTMman TemnepaTtypa NpUMeHeHUs ctanem
B BOAOpoAcoAepKalmx cpeaax, °C

MpunoxkeHue [
(obasaTenbHoe)

Tabnuua 4.1

Temnepartypa, °C, npun napumnanbHOM gasneHnm sogopoga, Mla

2
Mapka cranm (kre/em?)
1,5(15) | 2,5(25) | 5(50) |10 (100) |20 (200) |30 (300)|40 (400)

20, 20104, 15TC, 16IC, 09I2C, 10r2 290 280 260 230 210 200 190
14Xrc 310 300 280 260 250 240 230
30XMA, 15XM, 12X1M® 400 390 370 330 290 260 250
20X2MA 480 460 450 430 400 390 380
15X1M10 510 490 460 420 390 380 380
22X3M 510 500 490 475 440 430 420
18X3Mo 510 510 510 510 500 470 450
20X3MB®, 15X5M, 15X5M-I11,
08X18H10T, 08X18H12T, 12X18H10T,
12X18H12T, 03X17H14M3, 510 510 510 510 510 510 510
08X17H15M3T, 10X17H13M2T,
10X17H13M3T

MpumevaHune

1. NMapameTpbl NPUMEHEHMA CTaNel, yKasaHHble B Tabanue, OTHOCATCA TaKKe K CBAPHbIM COeAMHEHNAM
NPy YCNOBMU, YTO COAEPIKAHME NETUPYIOLMNX SNEMEHTOB B META/I/IE LWIBA HE HUXE, YeEM B OCHOBHOM

meTanne.

2. Ctanb mapok 15X5M u 15X5M-III gonyckaeTtca npumeHATb Ao 540 °C npu napuyanbHOM AaBAEHUMU
Boaopoaa He bonee 6,7 MMa (67 krc/cm?).
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Tabanua 4.2

MaKCcuMMaibHO A0NYCTMMbIE NapuManbHble AaBaeHnsa OKUCK Yrieposa,
MMa (krc/cm?)

MNapumanbHoe gasneHune, Mlla
Tun cTanm (krc/cm?), npu Temnepatype, °C
4o 100 cB. 100
Yrnepoauctble U HU3KONErMPOBAHHbIE C COAEPKaHNEM XPOMa 24 (240) i
00 2%
HusKkonernpoBaHHbIe C cogeprkaHnem Xxpoma cBbille 2% a0 5% - 10 (100)
Koppo3noHHO-CTOMKKE CTaNn ayCTEHUTHOIO KAacca - 24 (240)

MpumeuyaHue. YCN0BUA NPUMEHEHNA YCTAHOB/IEHbI A1 CKOPOCTU KapbOHUIBHOW KOppo3un He Bonee
0,5 mm/roga.

Tabnuua 4.3

MaKcMmanbHO JONYCTUMbIE TeMNepaTypbl NPUMEHEHUA CTanen
B Cpefax, coaepalimx ammumak, °C

Temnepartypa, °C, npu napunanbHOM AaBAeHUM amMmuaka, Mla

2
Mapka ctanm (kre/em?)

OT11(10) po 2 (20) OT12(20) no 5 (50) | OT5(50) mo 8(80)

20, 20104, 15TC, 16IC, 0912C, 1012 300 300 300
14XrC, 30XMA, 15XM, 12X1M® 340 330 310
15X1M1®, 20X2MA, 22X3M, 18X3MB,

15X5M, 20X3MB®, 15X5M-III 360 350 340
08X18H10T, 08X18H12T, 12X18H10T,

12X18H12T, 03X17H14M3, 540 540 540

10X17H13M2T, 10X17H13M3T,
08X17H15M3T

NMpumeyaHune. YcnoBmA NpUMeHeHMA YCTAaHOBIeHbl AN1A CKOPOCTU a30TUPOBAHUA He bonee 0,5 MM/I'O,CI,.
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MpunorxkeHue E
(pekomenayemoe)

Tabnnua E.1

PaccTtoaHuna Mmexagy oCAMU CMeKHbIX TDYGOFIpOBO,D,OB nort prﬁOI'IpOBO,D,OB A0 CTEHOK KaHa/z10B U CTEH 3AaHMl7I, MM,
HE MmeHee

[na n3sonnposaHHbIX TPy6ONpPoBoA0B

[na HemsonmpoBsaHHbIX TPy6onposoaos

¢ praHUamMm B 04HOM NAOCKOCTM NpuU

Tﬁ.;lfiglg\neggs npu Temnepatype cTeHku, °C Ses pasnennun, MNa (krc/cm?)
onos, DN, or-300 | or+20p0 | PMAHUEB | a6 | 2,5(25)u
MM HuKe -30 +19 +600 (16) 4 (40) 6,3 (63) 10 (100)
A b1 A b, A bs A bs A bs A be A b, A bs
10 190 | 140 | 170 | 120 | 170 | 120 | 60 | 30 |100| 70 |100| 70 {110 | 80 |110| 80
15 190 | 140 | 170 | 120 | 170 | 120 | 60 | 30 |100| 70 |100| 70 {110 | 80 |110| 80
20 210 | 160 | 170 | 120 | 200 | 150 | 70 | 40 | 110 | 80 | 110 | 80 |120| 90 |120| 90
25 220 | 170 | 180 | 130 | 200 | 150 | 70 | 40 | 110 | 90 | 110| 90 | 120|100 | 120 | 100
32 240 | 190 | 180 | 130 | 200 | 150 | 70 | 40 | 120 | 100|120 | 100|130 | 100 | 130 | 100
40 240 | 190 | 180 | 130 | 200 | 150 | 80 | 50 | 130|100 | 130|100 | 140|110 | 140|110
50 270 | 220 | 210 | 160 | 230 | 180 | 80 | 50 | 130 |110|130| 110|140 | 120|150 | 130
65 300 | 250 | 240 | 190 | 280 | 230 | 90 | 60 | 140|120 | 140|120 | 150 | 130 | 160 | 140
80 310 | 260 | 250 | 200 | 310 | 260 |100| 70 | 150 |130|150| 130|160 | 130|170 | 140
100 370 | 300 | 310 | 240 | 350 | 280 |110| 80 | 160 | 140|170 | 140|180 | 150 | 190 | 160
125 410 | 340 | 350 | 280 | 370 | 300 | 120|100 | 180 | 150 | 190 | 160 | 200 | 180 | 210 | 180
150 420 | 350 | 360 | 290 | 380 | 310 | 130|110 |190| 170|200 | 180 | 220 | 200 | 230 | 200
175 440 | 370 | 380 | 310 | 420 | 350 | 150|130 | 210|180 | 230|200 | 240 | 210 | 250 | 220
200 450 | 380 | 390 | 320 | 430 | 360 | 160 | 140 | 220 | 190 | 240 | 210 | 260 | 230 | 270 | 240
225 480 | 410 | 420 | 350 | 440 | 370 | 170 | 150 | 240 | 210 | 260 | 230 | 270 | 240 | 290 | 260
250 500 | 430 | 440 | 370 | 460 | 390 | 190|160 | 260 | 230 | 280 | 250 | 290 | 260 | 330 | 300
300 560 | 480 | 500 | 420 | 520 | 440 | 210|190 | 280 | 260 | 310 | 280 | 320 | 290 | 350 | 320
350 610 | 530 | 550 | 470 | 550 | 470 | 240|210 | 310|290 | 340 | 310|350 | 330|380 | 350
400 690 | 590 | 630 | 530 | 630 | 530 | 260|240 | 340 | 320 | 380 | 360 | 390 | 360 | 410 | 390
450 740 | 640 | 680 | 580 | 670 | 560 | 290|270 |370|350|390|370|450|430| - -
500 790 | 690 | 730 | 630 | 690 | 590 |320 290|410 |380|440|410|520|490 | - -
600 840 | 740 | 780 | 680 | 760 | 660 | 370|340 470|450 |500|470| - - - -
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700 880 | 780 | 820 | 720 | 800 | 700 |410|380|510 480|550 |530| - - - -

800 980 | 860 | 920 | 800 | 860 | 800 | 490|450 |590 | 500|650 |610 | - - - -

900 1030 | 910 | 970 | 850 | 970 | 860 | 540 | 550 | 640 | 600 | - - - - - -

1000 1130 | 960 | 1070 | 900 | 1070 | 900 | 610|560 | 730 | 680 | - - - - - -

1200 1230 | 1060 | 1170 | 1000 | 1170 | 1000 | 710 | 660 | 850 | 800 | - - - - - -

1400 1330 | 1160 | 1270 | 1100 | 1270 | 1100 | 810 | 760 | 950 | 900 | - - - - - -

MpumeyaHua

1. Mpu Hanmuum Ha TpybonposBoAax apmaTtypbl Ana oborpeBalowWwMx CNYTHUKOB NpUHATble No Tabauue
pacctoaHua A u b (cm. pucyHok 10.1) cnepyeT npoBepATb UCXOAA M3 YCNOBUIA HeobxoaumocTu obecnedyeHus
paccToAHUA B CBETY He MeHee, MM: 50 - Ans Hen3oaMpoBaHHbIX Tpybonposoaos npu DN <= 600 mm; 100 - ann
HensoanpoBaHHbIX Tpybonposozos npu DN > 600 mm 1 ansa Bcex TpybonpoBOAOB € TENOBOW U30AALMEN.

2. PaccToaHMe Mexay HUMKHelN obpasytolwent UamM Tenaom3onsaLMOHHOM KOHCTPYKLMEN U MOSOM WU AHOM
KaHana A0JI*KHO bbiTb He meHee 100 mm.

3. PaccTtosHue b (mexay ocamu TpybonpoBoaoB) onpenenaoT CyMMUPOBaHWEM TabIMYHBIX pasmepos b;, rae
bi = b1, bz, bg.

4. Mpu pacnonoxeHnn naHUEB B pasHbiX MAocKocTax ('Bpas3berkky") paccTofsHMe Mexay ocamu
HeM30/MpPOBaHHbIX TPyHoNpoBOAOB CleayeT onpenenAtb CyMMUPOBaHWEM by 6osbluero agnameTtpa U bs - bg
MeHbLLEero gnamerpa.
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MpunoxxkeHue XK
(obasaTenbHoe)

Tabnunua ¥K.1

MuHUMmansHoe PacCToAHNE NO BEPTUKANIN OT BEPXHUX TEXHO/TOTMYECKUX prﬁOI'IpOBO,D,OB 3CTaKaabl 40 TMHUN

aneKTponepeaad
HanpsaxeHue, KB Jo1 OT11p020 OTt35 00110 150 220
PacctosiHne Hapg TpybonpoBoaom, m 1,0 3,0 4,0 4,5 5,0

Mpumeuvarue. Tlpu onpedeneHUM BepPTUKAAbHOTO W TOPM3OHTANIBHOrO PacCTOAHUA  MeXAay
BO3AYLLHbIMU IMHUAMM S1EKTpoMnepeaay 1 TeXHON0rMYeckumm TpybonpoBoaamm BCAKOro Poaa 3allMTHbIe
orpaxaeHus, yctaHaBAMBaeMble Haf HAMU B BUAE PeLLeToK, ranepen, NaowaaokK, paccMaTpmBatloTca Kak
yactn Tpybonposoaa.
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MpunoxxkeHue K
(pekomenayemoe)

Tabnnua K.1

MepnoAnYHOCTb NPOBEAEHUS PEBU3UNIM TEXHOIOTUYECKMX TPYBOMNpPOBOAOB C HOMUHAAbHLIM AasieHnem PN go 100

MepnoAnYHOCTb NPOBeAEHUSA PEBU3UNIN NPU

KaTeropwus
TpaHcnopTMpyemble cpeabl Tpybonposoa, CKOPOCTU KOPPO3UM, MM/rOA
a CB.0,5 0,1-0,5 [00,1
YpesBbluaitHO, BbICOKO U YMEPEHHO
onacHble Beuwectsa 1, 2, 3-ro knaccos
FOCT 12.1.007 v BbICOKOTEMNEPATYPHbIE Inll He pexe
opraHuyeckue TennoHocutenu (BOT) Of4HOro pasa B
[cpeapb! rpynn Al 2 roaa
B3pbIBO- M NOXKapoonacHble BeL,ecTsa Inll
(BB), roptoune rasbl (IT), B Tom uncne
CXUXKEHHble, NerkoBocniameHaruLmeca He pexxe He pexe He pexe
wuakoctu (JIBXK) [cpeab! rpynnsi b(a), 1] 0fHOro pasa B | 04HOro pasa B | 04HOro pasa B
B(6)] rog, 3roapa 4ropa
He pexe
Inll of4HOro pasa B
loptoune xRuakoctu (MK) [cpeapl 2 rona
rpynnbl 6(8)] He pesxe
mwlv OZHOrOo pasa B
3roaa
He pexe He pexe He pexe
Inli O4HOro pasa B |04HOro pasa B |04HOro pasa B
TpyaHoroptoune (TT) u Heroptoume 2 roaa 4ropa 6 net
(Hr) Bewectsa NOCT 12.1.004 (cpeabl
rpynnbi B) He perke He pexke He pexe
", vuv OZHOrO pas3a B |04HOro pasa B | O4HOrO pasa B
3roaa 6 net 8 net
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MpunoxxkeHue N1
(pekomenayemoe)

NACMOPT HA CEOPOYHbIE EANHULIbI CTANIbHBIX TPYEOMPOBOA0B KOMMIEKTHBIX TPYEOMPOBOAHbIX TMHUNA
dopma 1

XapaKTepuctnka TexHonornyeckmx Tpybonposoaos

HammeHoOBaHMUE NnpernpmnaTma-—n3roToBuUTeJsId M ero agpec

3aKasumrK

3akasz N

DaTa M3TOTOBJIEHUSA

UepTex N

Ilndp M HaAMMEHOBAHME TEeXHOJIOTMYECKOT'O NPOM3BOIACTBAa

HoMep JMHMM O MOHTAXHOM CHNeluM@MKaLMM
Kareropua tTpybomnposona

XapaKTepnucTuKa TpyOOoIpOoBOIA :

Pabouas cpena

mra (kre/cm?)
PacueTHasa TeMmrnepaTypa °C

PacueTHOe pmamJieHUE

[lpo6uoe namjyeHue Mlla MIla (KHﬂCMZ)

dopma 2

CeaeHus o Tpybax 1 geTtanax Tpybonposoaa

MNosnumna Donosnble Mpeanpu Home Home Mapka
H . | Obo3Ha | HaumeH PasMepel, MM Yucno aTune - P P P
AeTaney YyeHWe | oBaHue eTaneu, | Usrotosm CepTUgM | MAaBky | cTanu,
no Hapy»Hbl | Tonwm A ! KaTa, nnm rocT
heTanun | petanu o LT, Tenb
yepTexy " Ha etanei nacnopta | naptmu | ntan TY
AuameTp | CTEeHKMU A
1 2 3 4 5 6 7 8 9 10
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MexaHun4yecKmMe CBOMCTBA MaTepManos
rocCT,
ocT CeepeHuA BpemeHH
Ty,MnM o Temnepa oe Mpegen | OTHocuTe | OTHOCKTEn | YgapHaa | Teepaoc
Ha Tepmoobpa Typa COMPOTMB | TEKYYECTH NbHOE bHOE BA3KOCTb, Tb NO
nsroros 6oTKe McnbITaH nexune, , MMa VAJAVHEHWN | CYyXKeHue, [x/cm? BpuHenn
Niexne ni, °C MnMa (krc/cm?) e, % % KCU/KcV to, HB
(krc/cm?)
11 12 13 14 15 16 17 18 19
CBefeHMA 0 KOHTPOJIe MaTepuanos
KanunnapH
M M
aKpocpy vkpocTpy Y34 MarHuTHbIN bIA Ha MKK MpumeyaHne
KTypa KTypa .
(uBeTHOM)
20 21 22 23 24 25 26
CBeseHMA 0 CBapHbIX COeANHEHUAX
O603Haue CBefeHuA o cBapLLnKke CsefeHuA o cBapke
HWe CTbIKa [Nata [Jata Hapy»KHblil
no Homep | ®amunu Homep
Homep o NpoBep | CBapKU | AMameTp u [aTa
yepTexy | CTblka | A, UMA, Knemma Mapka
. YAOCTOB KK KOHTPONb | TOALWMHA CBapKu
c6opol.||.|oy| oT4yecTB cBapLm cTanun
epeHuA cBapLLy HOro CTEHKMU CTbIKa
eAVHULbI o Ka
MKa CTbIKa Tpy6bI, MM
1 2 3 4 5 6 7 8 9 10
< Ha calT
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CeepeHua o CcBapke

Bua, cBapKu 1 AaHHbIe O o
Pe3ynbTaTbl UCMbITAHUIA KOHTPOJ/ILHOIO CTbIKA
NpPUCaZ04HOM MaTepuane
BpemeHH YpapHan
Bug, P OtHocK | OTHOCH Aap
Temnep Temnep oe BA3KOCTb, | TBepgoc| Yron
Kope | Ocran Tepmoob TENbHO | TeNIbHO )
. | aTtypa atypa | conpoTus K/cm TbNo |3arnba,
Hb bHOWM paboTku e e
noaorp ucnbiTa | NeHue, (krc:m/cm | BpuHen | rpagyc
wBa wos o | CBApHOro ¢ o YAJINHE | CYXKeHU )
eBa, °C LiBa HUI, °C MnMa e % o % ), o, HB bl
(o] (o]
(krc/cm?) ’ ’ KCU/KCV
11 12 13 14 15 16 17 18 19 21
MarHutHaa u | MUKPOCTPYKTYpa U
PesynbTtaThl pocTpykTyp
Konunuec | BHewHu KanuanapHas cofepKaHune
MeXXKpUcTanim . MNpoceeun o MpumeyaH
N TBO 7 y3[ (uBeTHan) deppuTHOM dasbl
THOWM BaHue ve
CTbIKOB | OCMOTP AedeKTockon |  AnA ayCTEHUTHbIX
Koppo3uu .
ua cTanemn
22 23 24 25 26 27 28 29
dopma 4
MEPEYEHb
apmaTypbl, BXoasallein B c6opoyHble eANHNLbI CTalbHbIX KOMMIEKTHbIX
TEXHOIOTMYECKUX TNHUIA
Homep o
3aBoAackoun Homep npunaraemoro
nosnuuu no HanmeHoBaHue Yucno
HoMep . nacnopTa 3aBoja- MpumeyaHne
yepTexy nsgenusa nsgennm
nlpenus n3rotoBuTENsA
obuiero Bnaa
1 2 3 4 5 6
Ha caut 123


https://tk-expert.ru/

AKT
rMAPaBAMYECKOro UCNbITaHNA COOPOUHBIX eANHUL,

T'opoxn " " T.
3aBon

lex

Mel, HMXeENOONMCaBUIMECH, NPEeICTaBUTEJb BaBoIa B JMIE

dopma 5

(mosxHOCTL, GaMmimsa, MMa, OTUECTBO)

npencrasuress OTK 3aBoma B Jjmle

(moJxHOCTL, GaMmiIMsa, MMsa, OTUECTBO)

CoCTaBUIIN HaCTOF{LLU/Iﬁ akKT B TOM, UYTO IIPOM3BEIECHO MCIIEITAHME Ha IIPOYHOCTbHb

(HOMep uepTexa COOPOUHOM E€IOMHUIIBL)

PacueTHOe 1namiieHUE MIla
Bo BpeMsa MCHBITAHMA MU3OEJIMe HaxXOOWUJIOCh B TedeHUue MMH. IO NIPOOHBM
OaBJIEHUEM MIla, nocJsie 4ero znaBJieHMe OBJIO CHMXEHO IO PpacCdeTHOTIO MIla

M BBEIOEPXMBAJIOCB OO KOHIIa OCMOTpa muszmejind.

Bo BpeMA MCIIBITaHMA HUMKAKUX He(l)eKTOB, TEednr, a TakKxXe IlalleHMA IOaBJIEHUA I10

MaHOMETPY He OOHAapyXeHO.

[lpencraBUTENN:
3aBoma

(nomnuce) (pammnmsa, M.o.)
OTK =zaBoma

(momnmuce) (pamMmnams, M.O.)

I'Ipmmeanme. 3anonHaetca n npunaraeTca B Cjiydae nposeneHnA WCNbITaHWUM.

AKT
PEBU3NM U UCMbITaHMA apMaTypbl

Topoxn " " T.
3aBon

llex

MeI, HMXENONNMCABUIMECS, NPEeICTaBUTEeJb BaBOIa B JIMLE

®opma 6

(mosxHOCTL, GaMmuiIMsa, MMsa, OTUECTBO)

npencrasuress OTK 3aBoma B Jjule

(mosxHOCTE, GaMmimsa, MMs, OTUECTBO)

COCTaBMJIM HACTOAWMM aKT B TOM, YTO OBUIM [POBEIEHH HapPyXHBI OCMOTP,
M MCIBITAHMS apMaType Ha [IPOYHOCTH M IJIOTHOCTH

pPeBUBMUL

(HaMMeHOBaHME apMaTypbl, 3aBOICKOM HOMEpP)

[lpoBOHOEe maBJIeHME:

Ha IPOYHOCTL MIla
Ha IMJIOTHOCTBb MIla
Ha T'epMeTMUYHOCTL 3aTBOpa MIla

[lpy pPeBMBMM ¥ MUCIBITaHUM apMaTyps nedekToB He OOHAPYXEHO.

ApmaTypa

cunuTaeTrcd BI:;I,JIep)KaBLHeﬁ VCIIBITaHME Ha IIPOYHOCTBb U HpMI‘OJIHOT;I IJId SKCIIJIyaTalulM.

[lpencraBUTENN :
3apona

(moonmce) (pamMmunams, M.O.)
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OTK 3zaBoma

(momnmce)

(bammmms, m.o.)

MpumeyaHue. 3anonHaeTca n npunaraeTca B c/1iydyae nposeneHnA MCMbITaHWN.

CNEUNDOUKALNA

(coctaBnsaetca cornacHo NOCT 21.110)

®opmat | 3akas

MNosnuyma

0O603HayeHue

HanmeHoBaHMe

Konunyectso

MpnmevaHue

3

4

5

6

7

OcHoBHana Hagnucb TOCT 2.104

3AK/TIOYEHWNE

CHbopouHble eAuHULbI TeXHOOrMYeckoro Tpybonposoza N
COOTBETCTBUM C MPOEKTOM M MPU3HAHbI TOAHbIMM K paboTe npu paboumx napameTtpax (pabouyee aasneHune, paboyas
Temnepatypa, paboyas cpeaa).

HacToAwmin nacnopT CoLepKuT:

dopma l-Ha
dopma 2 - Ha
dopma 3 - Ha
®dopma 4 - Ha
dopma 5 - Ha
®opma 6 - Ha
dopma 7 - Ha

dopma 8 - Ha

C60pOoYHbIV YepTex TPyb6ONPOBOAHON NHUK

WNToro nucros:

NINCTax

NNCTax

NNCTax

NINCTax

NINCTax

NNCTax

NINCTax

NNCTax

T'naBHEIM MHXEHEpP 3aBola

HauvanpHmuk OTK 3aroma

MecTO neuaTm
T'opon

dopma 7

®opma 8

MU3rotTosseHbl U UCMbITaHbl B MOJIHOM

(nommmce) (b.m.o.)

(mnommmce) (b.m.o.)

IaTa 3aloJIHeHuA [acliopTa

Ha cauT
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MpunoxkeHne M

(pekomenayemoe)
MACNOPT TPYEOMPOBOOA <*>
1. COOEPHAHUE NACMOPTA
HavmeHoBaHuWe pasgena (Tabauubl) v NpUNoKeHUs Yucno ctpaHuy,

TEXHUYECKAA XAPAKTEPUCTUKA U NMAPAMETPbDI
CBEAEHUA OB YHACTKAX TPYBEOIMPOBOAA
OAHHbBIE O MOHTAXKE
OAHHBIE O MATEPUNAJIAX
CeeaeHun o Tpybax, 0TBOAAX U IMCTOBOM MeTanne
CeefeHMa 0 dnaHLax U KpeneskHbIX U3aenmnax

CeeneHns 06 apmaType 1 GacoHHbIX YacTax (AUTbIX M KOBaHbIX)

CBeaeHNA 0 HepaspyLaloLEM KOHTPOJIe CBapHbIX coegMHEHN
PE3Y/IbTATbI UCMbITAHUIA. 3AKTHOYEHUE
OTBETCTBEHHbLIE 3A UCNPABHOE COCTOAHWE U BE3OMACHYIKO SKCMNYATALUUKO
TPYBOIMPOBOJA
CBEOEHMA O PEMOHTE U NEPEYCTPOWCTBE TPYBOIMPOBOAA
3AMUCU PE3YNIBTATOB PEBM3NN (OCBUAOETE/IbCTBOBAHWA) TPYEOMPOBOAA
®OPMY/IAP U3MEPEHWA AETAJIEA TPYEOMPOBOJA
PETMCTPALMA TPYBOMPOBOAA
NMPUNOXKEHNA

<*> [lpM BOCCTAHOBJIEHWMM YTPAYEHHOrO MM OTCYTCTBYHOLLEro mnacnopTa TpybonpoBoga, Haxo4AWeroca B
3KcnlyaTauMn, Ha TUTY/IbHOM JINCTe nacrnopTa genaetcs 3anuck: "OYB/IMKAT. MNacnopT coctaBieH Ha OCHOBaHWUU
TEXHUYECKOM AOKYMEHTALUMN U3FOTOBUTENA N pe3ybTaTOB 3KCNepTHOro obcnenosaHma" 3a Nnognucbio pykoBoauTens
opraHusaumm (akcnepra), paspaboTasweit nacnopt".

MpumeyaHue. MacnopTa, paspaboTaHHble A0 BCTYNJAEHMA B CUY HACTOALWLEro cTaHAapTta, no ¢opme,
npeaycMoTpeHHOM npeablaywmnmm MpasBuaamm n cTaHaapTamu, He TpebytoT nepeodopmaeHms.
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2. TEXHUYECKAA XAPAKTEPUCTUKA U NMAPAMETPbI

HanmeHoBaHue npeanpnaTmnAa

Llex nan yctaHoBKa

HanmeHoBaHue Tpybonposoaa

HasHayeHue Tpybonposoaa

HanmeHoBaHMe paboueli cpeapl

Kn nacHocCTH
XapaKTepuctnka acc onacHoc

paboyeit cpeqbl

B3pbIiBONOXKapoonacHOCTb

Pabouee nasnenue, MMNa

PacueTHoe pasneHue, Mlla

PacueTHas TemnepaTypa cTeHKM, °C

Kateropus TpybonpoBsoga

rMAOPaBAUYECKOrO
MpobHoe AP

AaBneHue
ncnbltanna, Mrlla

nHeBmaTunyeckoro (noa A3-
KOHTpoOiem)

MWHUMaNbHO AONYCTMMAA OTpULaTeIbHanA
TemnepaTypa cTeHKu, °C

PacueTHbIl cpok cnyK6bl TpybonpoBoaa, neT (4acos,
LMK/I0B Harpy»KeHus)

3. CBEAEHWA OB YHACTKAX TPYBOMNPOBOJA

Homep | HaumeHoBaHMe y4yacTKoOB MK Hapy»KHblli gnameTp u MpoTAKEHHOCTb y4acTKa
yyacTka 0603HauyeHne No cxeme TOJILMHA CTEHKM TPYObl, MM Tpybonposoaa, m

MepeyeHb Cxem, YepTexRen 1 gPyrux 31eMeHTOB, NpeabaABASEeMbIX NPU caaye TPybonpoBoaa B IKCNAyaTaLMio,
npeaycMmoTpeHHbix CHull, aeiicTByoWwmMmMmn NpaBuiamMmm, CneunasbHbiMU TEXHUYECKMMU YC/TIOBUAMMU UM NMPOEKTHOMN
OOKYyMeHTaumen.
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4. JAHHbBIE O MOHTAMXKE
(3anonHseTca ans BHOBb BBOAMMbIX TPYBOMNPOBOAOB)

HanmeHoBaHMe NPOEKTHOM OpraHusaLmm

Homepa y3/10BbIX YepTerKen

HanmeHoBaHWEe MOHTaXHOWM opraHM3auum

[aTta moHTaKa

Pop, cBapKW, NPUMEHABLUMIACA MPU MOHTaXe

Tpybonposoaa

[JaHHble o0 npucagoyHom maTepuane (Tun, mapka, FOCT

unn TY)

CBapka TpyOONpOBOIAa MNpPOMB3BEeIeHa B COOTBETCTBUM C TpeboBaHUIMU

5. AJAHHbIE O MATEPUAJTAX

5.1. CBegeHus o Tpybax, oTBoAaxX U IMCTOBOM MeTane

N n/n HanmeHoBaHMe 3/1€MeHTOB Pasmepbl D x S Mapka ctanm rMCTman 1Y
<*>5.2. CBegeHUs o GnaHLEBbIX U APYTUX COEANHEHMUAX
W KpenexHblx aeTansax
Matepunan pnaHua MaTtepunan
\ [FOCT, TY | HomuHanbH Homv;:aan WAKN coegmnHaeMon | wnunek, 6onTos u
HanmeHoBaHue Ha bIA AnameTp AeTanm raex
n/n DN JaBneHue
bnaHup! PN, MMa | Mapka | rOCT | Mapka | rocT
cTanu man Ty cTanu man TY

<*> 3anonHsertca npu paboyeit Temnepatype Tpybonposoaa 6onee 350 °C He3aBMCMMO OT [aB/IEHUA B
TpybonpoBoae u Npu gasneHnmn B Tpybonposoge 6onee 2,5 MlMa He3aBUCMMO OT TEMMNEPATYPbI.

5.3. CBeaeHuMA 06 apmaTtype 1 pacoHHbIX 4acTax
(MnTbIX M KOBaHbIX)

HomuHanbHbI Mapka
N 0O6o3HayeHue o HomunHanbHoOE P FOCT nnn
HanmeHoBaHune M avameTtp maTtepmana
n/n no Kartanory aasneHue PN TY
DN Koprnyca
< Ha calT
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5.4. CBeieHUs 0 HepaspyLlatoLLem KOHTPOJ1e CBapHbIX COeaMHEHMN

n/n

Ob6o3HaueHue
CBapHOrO LLIBa NO
cxeme

Homep v gaTa
OOKYMEHTa O
npoBeAEeHNM KOHTPOA

MeTtopg
KOHTpOAA

Ob6bem
KOHTpOAA, %

OnucaHue
nedektos

OueHKa

6. PE3Y/IbTATbI UCNbITAHUI
(3aHocATCA NnocneaHWe pe3ynbTaTbl NPU 3aN0HEHUN NacnopTa)

Buna v ycnosua ncnbiTaHmA

McnblTaHMe Ha NPOYHOCTb
(rmapaBnuyeckoe,
nHeBMaTM4eckoe nog A3-

KOHTpONem)

MNpobHoe aasneHue, MlMa

UcnbiTaTenbHan cpepa

PESYI'I bTaTbl UCMbITAaHWUN

UcnbiTaHMe Ha NNOTHOCTb

JasneHue ucnoitaHnin, MlMa

(munH)

n POAOTKNTENDBHOCTb BblAEPHKKN, Y

Pe3ynbTaTbl UCMbITAHWUIA

JononHutensHble

NUCNbITaHNA Ha

repMeTUYHOCTb <*>

JasneHune ucnoitaHnin, Mrlla

UcnbiTaTenbHasa cpeaa

MpoaoNKNTENBHOCTb BbIAEPHKKN, Y

MNageHne aasnieHna 3a Bpems
ucnbiTaHma, % B Yac

<*>[lpoBogATcsa ana Tpybonposoaos c rpynnoun cpes A, B(a), 6(6), a Tak:Ke BaKyyMHbIX Tpyb60NpoBOA0B.

TpybonpoBon

7. 3AK/TIOYEHUME

M3TOTOBJIEH n CMOHTVPOBaH

OeVICTBYOUVMM HOPMaMM M IIPM3HAH T'OOHEIM K pabotre

B TIIOJIHOM

COOTBETCTBUUN C

Brnapenen Tpybomnporsona

[lpencTaBUTENIb MOHTaXHOM opraHms3aumum <*>

PyKOBOOMTEJIb BKCIEPTHOM opTraHm3aumm <**>

(pxcnepT)

TpybonpoBoaos..

(momnmuce) (bamMmnmsa, m.o.)
(momnmuce) (bamMmnmsa, m.o.)
(mopmmce) (bamMmunusa, m.o.)

<*> Moanucb NpPeacTaBUTENs MOHTAXKHOW OpraHusauum obsAsaTesibHa TOJIbKO

AN BHOBb BBOAMMbIX

<**> [MoANMCb PYKOBOAUTENN IKCNEPTHOM opraHMsaumn (akcnepTa) ob6Aa3aTenibHa TONbKO NPU BOCCTAHOBAEHMUM

YTPA4Y€HHOIo Uan OTCYTCTBYHOLWErNO NacnopTa pr6onposop,a, HaxogAaweroca B akCniyatauummn.

Ha cauT
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8. OTBETCTBEHHbIE 3A UCIMPABHOE COCTOAHUE W BE3OMACHYIO
SKCMNAYATALUMKO TPYEOMNPOBOJA

N 2 n gata npuKasa o Moanncb OTBETCTBEHHOTO
LJonxKHocTb, damunma, UMsa U 0T4eCTBO
Ha3Ha4YeHUn amua

9. CBEAEHWMA O PEMOHTE U PEKOHCTPYKUMW TPYBOMPOBO A

Jata 3anncb 0 PEMOHTE, PEKOHCTPYKLNK Moanucb OTBETCTBEHHOIO IMLA,
OcHoBaHue
3anucu TpybonpoBsoaa NpPOBOAMBLUETO PEMOHT
10. 3AMNUCU PE3Y/IbTATOB PEBM3NU (OCBUAETENNBCTBOBAHUA)
TPYBEOMPOBOJA
C N
[aTa PesynbTaT peBunsnn (0cBUAETENLCTBOBAHUSA) POK CReAYIOLLEN peBu3un
(ocBMaeTenbcTBOBAHMA)
11. ®OPMYNAP U3MEPEHUA AETANEN TPYEOMNPOBOJA
MepBoHavanbHbl | OT6PaKoBOYH Tonuwuxa Meton | Pammnus
N 2 TOukM o . no Moanuc | NMpumeyann
" gnametp u bl pasmep, n3mepe | NpoBepAoL,
no cxeme n3mepeHuns b e
TO/IWMHA, MM MM MMM HUA ero

I'IpMMeanme. an OTCYyTCTBUMU Tpe6YEMbIX AOKYMEHTOB MU3-3a AaBHOCTU 3KCNAyaTaunun HEO6XOLI,VIMO
YKa3aTb NepeydyeHb CXem, HepTE)KEVI, AOKYMEHTOB, nNoATBEPXKAOAWNX KavyeCTBO MaTepuranos, CBAPHbIX
LBOB, NpoBeAEHHbIX NCNbITaHUI Ha NPOYHOCTb, MNOTHOCTb, repMeTU4YHOCTb.

12. PETUCTPALNMA TPYBOMNPOBOAA

TpyOonpoeon 3aperncrpupoBaH N
B

(perucTpMpyLM OpTaH)
B nacnopre HNPOHYMEPOBAHO CTPaHMl M [IPOUWHYPOBaHO BCETO JIMCTOB,
a B TOM UMCJIe UepTexeM Ha

(DOJIXHOCTE PEIMCTPUPYRILETO JMLa) (mommnmce)

MpumeyaHua
1. Ob6s3aTeNbHble NPUIOKEHWUS K MACNOPTY:

- cxema (vepTexk) TpybonpoBoZa € yKasaHMemM pPasMepoB YYacTKOB, HOMMHA/bHOIO AMAaMETPa, UCXOLHOMN U
0T6PaKOBOYHOM TO/LLMHbI 31EeMEHTOB TPYHOMNPOBOAA, MECT YCTaHOBKM OMOpP, apMaTypbl, GaHLEB, 3arnyLLeK 1 Apyrux
AeTanei, MecTt CNycKHbIX, MPOAYBOYHbIX U APEHAMXKHbIX YCTPOMCTB, CBAPHbIX CTbIKOB, KOHTPO/bHbIX 3aCBEPIOBOK (ec/u
OHW UMEITCA) U UX HYMEPaLMHK;
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- PacyeT Ha NPOYHOCTb,

- pernameHT MpoBeAeHUs B 3MMHee Bpemsa Mycka (OCTaHOBKM) TpybonpoBoga (3amonHserca pns
Tpy60onpoBoA0B, PACNON0KEHHbIX Ha OTKPLITOM BO34YyXE UM B HEOTAMN/IMBAEMOM MOMELLEHWN).

2. K nacnopTy TakKe npunararoTca:
- aKTbl peBU3NM U OTOPaAKOBKM 3/1eMEHTOB Tpybonposoaa;

- YAOCTOBEPEHME O KayecTBe PEMOHTOB TPY6OMPOBOAOB, B TOM UYMC/E KYPHAA CBAPOYHbIX PaboT Ha PemMOoHT
Tpy60onpoBoAOB, NOATBEPKAAIOLME KAYECTBO NPUMEHEHHbIX MPU PEMOHTE MaTepMaioB M KaYeCTBO CBAPHbIX CTbIKOB;

- LOKYMEHTALMA Mo KOHTPOJIIO MeTanna TpybonpoBoaos, paboTatolwmx B BOAOPOACOAERKAWMX cpegax. Mpu
HEeobXxoAMMOCTN MOTYT 6bITb AOMOIHUTE/IbHO MPUIOXKEHBI APYrUe AOKYMEHTbI.
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MpunoxkeHue H
(pekomenayemoe)

MACMOPT APMATYPbI
ToBapHbIN 3HaK NACMNOPT
Nncr 1
U3rotoButens 0603HaYeHne nacnopTa

MecTo 3HaKa
obpalleHua Ha
PbIHKe

CBeZeHMA 0 paspeLlnTesibHbIX 4OKYMEHTaxX (LeKnapaLms o COOTBETCTBUM UK
cepTudUKaT COOTBETCTBMA U ApP.), HOMep, AaTa BblAa4M U CPOK AENCTBUSA

1. OCHOBHbIE CBEAEHWA OB U3OENNN

HaummeHoBaHnue nsgenna | .. DN...... , PN......

O603HayeHMe nsgenus

OKYMEHT Ha N3roToB/EHME M NOCTaBK
Hoxy Y obo3HaueHue TY

MN3rotoButens (NocTaBLMK)

3aBoACKOM HOMep M3aenuns

[aTa nsrotossieHuns (NocTaBkm)

Ha3sHayeHune
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2. OCHOBHbIE TEXHUYECKME OAHHDbIE

HanmeHoBaHue napameTpa

3HavyeHune

[OvameTp HOMUHaNbHbIA DN, mm

[asneHne HommnHanbHoe PN n/unmn pabouee Pp, MNa

Pabouas cpeaa

Temnepatypa paboueii cpeabi t, °C

lepmeTUYHOCTbL 3aTBOPaA

KnMmaTtuueckoe MCNOAHEHME M NapamMeTPbl OKpyXKatoLLei cpeapl

Tun npucoeanHeHus K Tpybonposoay

MMAapaBANYECKME XaPaAKTEPUCTUKM (KOSPPULIMEHT CONPOTUBAEHUA UK
YC/I0BHaA NPOMNycKHasA cnocobHOCTb UM KoaddULMEHT pacxosa)

Macca, Kr

MpMHMMalOTCA B COOTBETCTBUMU
cTY

OcTanbHble TeXHUYECKNEe JaHHble N XapaKTePUCTUKM -
B cooTBeTcTBUMN C TY

[MoKasaTenn HageXHoCTU

NpuHUMatoTCA B

cooTBeTcTBUMN C TY

MNMoKasaTenn 6esonacHoCTH

Tun (yepTexk), 3a8. N

McnonHeHune

HanpsaxeHue, B

MowHocTb, KBT

anIHVIMaeTCﬂ B COOTBETCTBUU C

TY
Buna npusoga MNepepatoyHoe Yncno
Kna, %
MaKCMManbHbIM KPYTALWMMA MOMEHT, H-m
Macca, Kr
MacnopTt
ToBapHbIN 3HaK NACNOPT
Nncr 2
U3rotosutensa ob03HayeHWe nacnopTa

< Ha calT
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3. CBEAEHMA O MATEPUA/IAX OCHOBHbIX JAETANEN

HanmeHoBaHue getanu

MapkKa matepuana, ctTaHgapt uam TY

MpumeyaHue. Mpn HEOOBXOANMMOCTU AN OTBETCTBEHHOM apMaTypbl 0bOPMIAIOT TabanLbl C AaHHBIMM
AN OCHOBHbIX AeTasel (XMMUYECKUIN COCTaB, MeXaHUYeCcKMe CBOMCTBA MaTepmnanos, CBeAeHMA O KOHTpo e
KauyecTBa MaTepMasnoB) U CBEAEHUA O pe3y/ibTaTax KOHTPO/IA KayecTBa CBAaPOYHbIX MaTepuasnos, CBapHbIX

COE,CI,VIHEHMﬁ 1 HaniaBKu.

4. BAHHBIE MPUEMO-CAATOYHbBIX UCMbITAHUM

PesynbTtaT
HavmeHo [asnen [asnenune, | pcnbitannii
BaHue, Cpepa Temnepar npwu Jata
0603Hay . ncnbiTa me ypa KOTOpOM Mo ncnbiTaH
eHue Bua ucnbitarni TeNbHa Mcnbu”a WCNbITAaHW | NPOU3BOAMT | AOKYyMeHTaum | uin, N
nspgenus, A I:‘/IMI'T; n,°C €A ocMoTp, " aKTa
3as. N MTMa
PakTMYECKuit
Ha npoyHoOCTb 1
NAOTHOCTb
maTepuana
KOPMYCHbIX
aetanen u
CBapHbIX LIBOB
Ha repmeTnyHOCTb
OTHOCUTEJIbHO
BHeLLHel cpeapl
YNJIOTHEHW
NOABUXKHbIX U
HEenoABMMKHbIX
coeAVHEHUN
YTeukn,
Ha repmeTnyHOCTb 3aTBOpA 3
cm3/MuH
Ha ¢yHKUMOHMpOBaHME
(paboTtocnocobHoOCTb)
Ha canT
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5. KOMNNEKTHOCTb

5.1. B KOMNAEKT NOCTaBKM BXOAAT:

HaVMEeHOBaHMe musnenusa, ODO3HadeHUue

- IHacHIopT - 1 sk3. Ha kaxgoe msazgeaMe (MM Ha MNaAPTUIO U3OEJIUM
no WTYyK) ;
- PYKOBOICTBO II0 B3KCILIyaTaluMu ;
oOO3HaUeHMe

- BKCIJIyaTalMOHHAas OOKYMEeHTAalLMs Ha KOoMIIekTywomme wmlnenms (IIC, P3)
- BegoMocCTu 3MUIl

Ne Ne

obosHaueHue
- KOMIIJIEKT 3allaCHBEIX YacTel B COOTBETCTBUM C BeIOMOCTbLIO 3MUII.

ToBapHbIN 3HaK MNACNOPT

— JNlnct 3
M3rotoButens ob603HayeHMe nacnopTa

6. TAPAHTUUN N3FOTOBUTENA (NOCTABLLWMKA)

M3rotoButens (noctaBWwuK) rapaHTMpyeT paboTocnocobHOCTb U3Aennit npu  ycioBuum cobntoaeHus
notpebuTenem ycnoBuii akcnayaTaumm, TPaHCNOPTUPOBAHUSA, XPaHEHUA N TEXHUYECKOTO 06CNYKUBAHWUSA, YKAa3aHHbIX
B P3.

lapaHTUIHBIN CPOK 3KcnyaTaumm CO OHA BBOAA B 3KCMJjyaTauuio, HO He Bonee Co AHA
OTrPY3KM.
lapaHTUiMHan HapaboTKa UMKI0B B Npeaenax rapaHTUMHOIO CPOKa 3KCMnIyaTaumu.

rapaHTMﬁHble obnasaTenbcTBa ,qeﬁCTByDT TONIbKO NMPUN COXpPaHEHNN FapaHTMVIHbIX naomb6 MsrotoBuTENA.

7. KOHCEPBAUMA

aTa HanmeHoBaHue paboTbl Cpok evictuns, OJ/IKHOCTb, Gamuana NOANMUCH
rogbl

KoHcepBauua
BapuaHT 3awmThl -
Fo0CT 9.014

MNepekoHcepBauua

PackoHcepBauusa
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8. CBUAETE/NIbCTBO OB YMNAKOBbIBAHUN

BapraHT BHYTPEHHEM YNaKOBKU T'OCT 9.014
N
HaVMEHOBAHME WUBOEJIUS oBbozHaUEeHMUE 3aBOICKOM HOMEpP

YIIaKOBAaH (a)

HaMMEeHOBaHME WIIM KOO WM3OeJInAd

COIJlaCHO TpeboBaHMAM, NPEeOyCMOTPEHHEM B TY

IOOJIXKHOCTBb JINMYHaAg I[IOOINMCH pacmm@pOBKa IIoOnncCm ron, MecCcdl, 4MCIIO
ToBapHbIN 3HaK NACNOPT Nvcr 4
U3rotosutens 0603HayYeHne nacnopTa

9. NEPEYEHb OTK/IOHEHMIA OT TEXHUYECKOW AOKYMEHTALINM

HanmeHoBaHMe U Homep
KpaTKOE coaep*aHue OoTKNI0HeHuA, HOMGp oT4yeTa no
ob603HauyeHue AeTann, pa3peweHunn,
o HeCcoOTBEeTCTBUA HeCoOTBETCTBULIO
c60poYHOMN egnHULbI Aata
10. CBUAETENBCTBO O MPUEMKE
N
HauMeHOBaHMue oBo3HaUeHUe 3aBOLCKOM HOMEP
M3TOTORJIEH (a) ¥ TOPMHAT (&) B COOTBETCTBMM C 0OOsg3aTeJIbHEMM TPpeOOBaHMAMU
TOCYyHOapCTBEHHBIX (HALIMOHAJIbHEIX ) CTaHIOAPTOB, OEeVICTBYIEN TEeXHUUYECKOM
OOKyMEeHTauuu ¥ [IpM3HAaH (a) TOIHBIM (OI1) OJid DBKCIJyaTaluuy Ha yKasaHHBE B
HacTodlleM [NaclopTe IlapaMeTpE
HauamnpHuk OTK MIT
JIMYHasa INOONMUCH pacumppoBKa NOIANMCKM I'OO, MecCsdll, YUCJIO
JIMHUA OTpe3a IpM IOoCTaBKe Ha BKCIOPT
PyxkopomuTesb NPennpuaTUd
Obo3HaueHMe NOKYyMEHTa, IO KOTOPOMY
IIPOM3BOOMNTCA IIOCTaBKa
MIT
JIMuHasa MNOONMUCH pacurdpoBKa MIOANUCHU TOom, Mecsdl, UYMCJIO
CEREICEZd
(mpm
HaAJMUMM)
MIT
JIMuHasa MNOONMUCH pacurdpoBKa IOLONUCHU TOon, MEeCsdl, 4YMCJIO
11. PE3Y/IbTATbI TEXHUHECKOIO OCBUAETE/IbCTBOBAHUA
Pe3ynbTaTbl 0oCcBMAETENBCTBOBAHUA
¥ A Cpok Moanuce
T o o TBETCTBEHHOT
HAara HapyXHbin BHyTpeHHUW | TuapasBanyec| cneaytoulero OTBETCTBEHHO
ocsugetens | [poBepka 0 Anua,
OCMOTp B OCMOTp B Kne OCBMAETe/IbCTB
CTBOBaHMA | AOKYMEHTA OCYLLEeCTBAAOL,
m [OOCTYNHbIX AOCTYMHbIX | (MHeBMaTU4e oBaHuA
ero Hagso
mecTax mecTax CKue) Asop

< Ha calT 136


https://tk-expert.ru/

ncnbiTaHUA

ToBapHbIN 3HaK

MACMNOPT veT S

MU3rotosutensa 0603HaYeHne nacnopTa
12. ABUXKEHUE U3OENNA MPU SKCMNTYATALWU, YHET PABOTHI
N TEXHUYECKOI O OBC/TYKUBAHWUA
OcHoBHble HapaboTka Bua [LOMKHOCT
[ata M napameTpbl TeXHUYecK C ’
yCTaHo ecto (PN, t, C Hayana noce oro BeAeHus noAnucb
BKU YCTaHOBKM pabouan sKcnAyata | nocneaHero | oBcnyskme 0 peMoHTe BbI(I;IO/'IaI-éV:)BLIJeI'
cpeaa) umn pemoHTa aHuA paboty
13. CBEAEHMA OB YTUJTU3AUUN
Jata CeegeHus 06 ytmnamsaumm MpumeyaHune

14. OCOBbIE OTMETKHU

Ha cauT
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MpunoxkeHue N
(pekomenayemoe)

CBMAETE/IBCTBO O MOHTAMXE TEXHOJ/IOTMYECKOIO TPYBEOMNMPOBOJA

PaspemeHre Ha MOHTaxX TPyOOIPOBOIOB
N oT T.
BeimaHO

(HaMMeHOBaHMe Hag30pHOT'O opPaHa)

CBUIETEJIECTBO N
O MOHTaXe TEeXHOJIOTMYECKOT'O TpyOonpoBona

(HaMMeHOBaHMEe M MECTOPAaCIOoJIOXeHMre oOBekTa, OTIeJIeHMEe, KOPIIyC)

(HasHaueHMe U kaTeropusa TpyOonpoBoOXIa,

OyKBeHHO-LIMOPOBOEe OOO3HAUEHUE)

(pabouass cpema, pacueTHOe IaBJIeHMe, pacyeTHas TeMiepaTypa)
1. IOAHHHE O MOHTAXE

Tpybonposon CMOHTUPOBAH

(HaMMeHOBaHME MOHTaXHOM OpTraHM3aluu)
B I[IOJIHOM COOTBETCTBMM C pabouey HOOKyMeHTauuel, pas3paboTaHHOMU

(HaMMeHOBaHMEe MNPOEKTHOM OpITaHM3alLuM)
10 paboumMmMm dUepTexam

(HOMepa uepTexell PacHoJIOXeHMs OOOPYIOBaHMUS U TPyOOIPOBONOB)
2. CBEIEHVA O CBAPKE

Buno cepapky, NPMMEHABUMMICSA NPM MOHTaxXe TpyDOonpoBOna:

MeTonel M ODOBEM KOHTPOJIA KaueCTBa CBAapPHEIX COGHMHGHM%:

Crapka 121 KOHTPOJIb KauecTBa CBapPHBIX COEINVMHEHUM [POU3BEHOEHE B
COOTBETCTBUM C mercreywouuMmy "llpaBuiaMy yCTpPOMCTBa M 0Oe30INaCHOM 3KCIJyaTaluun
TEeXHOJIOTMUEeCKux TpydbonpoBonos'", pabouelr pokyMeHTaumey u HJ cBapmmkamy,
ONpolWenurMy MCIBITaHMA COTJIaCHO TpeboBaHMAM "[lpaBuil aTTecTaluM CBAaPULMKOB U
CIleLMaJMCTOB CBAPOYHOI'O NpomM3BOoICTBa'".

3. TEPMOOEPAEOTKA

TepmoobpaboTka CBapPHBIX COoenVHeHUN npomseeneHa B COOTBETCTBUM C
(HauMeHOBaHMEe HOOKyMeHTa), pabouel moxkyMeHTaumen m HI

(yxazaTes HI)

4. CBEIOEHMA O CTUMIJIOCKOIMPOBAHUN

MpumeyaHue. MyHKTbI 3 U 4 3aNONHAOTCA NPU HaAWYUKM yKasaHW B paboueit AoKymeHTauun uam HA o
HeobX0AMMOCTM BbINOAHEHMA YKa3aHHbIX paborT.

3ARTIOMEHUE

TpybonpoBoa, CMOHTMpPOBaH B cooTBeTcTBMM c "lpaBunamu ycTpoictBa M 6esonacHoW 3KchayaTaumu
TexHonornyeckmx Tpybonposoaos", pabouen gokymeHTaumeln u HA,.

MNepeyeHb Npuaaraembix 4OKYMEHTOB
< Ha calT 138


https://tk-expert.ru/

1. UcnonHuTeNbHbIE YePTEXM YH4aCTKOB TpybonpoBoaos co cneumdukaumnen no ¢opme 1.
2. AKTbl NPOMEKYTOYHOW NPUEMKM OTBETCTBEHHbIX KOHCTPYKUMIA (bopma 2).

3. 'ypHanbl no cBapke Tpybonposoaa (popma 3).

4. ypHanbl y4eTa M NPOBEPKU KauecTBa KOHTPO/IbHbIX CBAapHbIX coeanHeHnit (popma 4).
5. CN1cKK cBapLLMKOB, ONepaTopoB-TepMUCTOB, gedeKkTockonucTos (popma 5).

6. YypHanbl c6OPKM pasbeMHbIX coeamHeHnn TpybonpoBoaos ¢ AasneHnem 6onee 10 MMa (100 krc/cm?) ¢
KOHTPOIMPYEMbIM YyCUANEM HaTAXKeHUA (popma 6).

7. Cnnckm paboumnx, AONyLEHHbIX K COOpKe pasbeMHbIX coeguHeHuin TpybonpoBoaos ¢ AaBneHnem bonee 10
Mna (100 Krc/cm?) ¢ KOHTPOAMPYEMbIM YCUAMEM HaTsxeHua (popma 7).

8. AKTbl ucnbiTaHuA Tpybonposoaos (dopma 8).

9. JloKymeHTauma npegnpuaTMin-u3rotoBuTeNie Ha U3genvs M matepuasnbl, MPUMEHAEMbIE MPU MOHTaXKe
Tpybonposoaa (cornacHo onucu).

10. AKTbl Ha NpeaBapUTENbHYIO PACTAXKKY (CKaTue) KomneHcaTopos (dopma 9).

PyKOBOIMTEJIb MOHTAXHEX pPadoT

(mnomgmmces, &.M.0.)
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WMCNO/THUTENbHbIW YEPTEX TPYEOMNPOBOAA

IPexoMengyemall obpasey|

400 Ay

_— S

(Byxbenno-uuppoBoe oBo3naueHue
yuacmka)

TN

L ND 6D
4 .
6000 f‘),;? N
K1 32x o =10
s o
< 2 o 5 K ann. nos. 1229
1% = BS
#159x6 >. o
po *hh#&“““ .
/ 45k R &
y
) ¥

1250

Yenobroe obo3nauerus: Ocu nocmpoeHus
e -30b. cbapnoe coequnenue z

&) - monmaxnoe cBapHoe coeguHeHue
Venoasumenouplt  yepmex coombemcmByem npoexmy

Pyc. pabom no cBapke Y

Pyk. MoHmQXutx pabom (o poeussesbic rogue)
(Fogiuce, PocgposRa HOGRUCHY

Ha cauT
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dopma 1
(npunoxkeHMe K UCNONHUTENBHOMY YEpPTEKY)

CNELMPUKALMA
n3Lennii, NPUMMEHEHHbIX MPU MOHTaXKe y4yacTKa TpybonpoBoaa

(bykBeHHO-UMdpoBOE 06O3HaYeHMe, yKasaHHoe
Ha UCNONHUTENBLHOM YepTexe)

1. CBEAEHWA O TPYBONPOBOAAX

Homep no3numun no Matepuan
P 4 HanmeHoBaHue D xS, mm pnan, Konunyecrso
MCNONHUTENIbHOMY YepTerKy HA
1 2 3 4 5

2. CBEAEHMA O ®ACOHHbIX AETANAX, ®JIAHUAX N APYTUX COEANHEHUNAX
N APMATYPE

Homep nosmumm no DN, PN, Ma Martepuan, HA (ann

NCMONHUTEIbHOMY HanmeHoBaHue w | (kre/om?) apmartypsbl - maTepuan Konuuecrso
yepTexy Kopnyca)
1 2 3 4 5 6

3. CBEAEHWA O KPEMEXHbIX AETANAX U MPOKNAOKAX

Homep no3uuum pasbeMHoro coeanHeHua no Marepunan,
HanmeHoBaHuMe Konunyectso
VUCNOJIHUTENIbHOMY YepTexy HAO
1 2 3 4

MNoAacHeHUA K MCNOJTHUTE/ZIbHOMY HEPTEKY

1. 3aBoACKMM CBapHbIM LBamM MPUCBaMBalOT HOMEpPA PAAOM PacCrofIOKEHHbIX Ha 3TomM Tpybonposoge
MOHTa)KHbIX WBOB C MHAeKcom "3aB". Mpu noABNeHUU AOMOSHUTE/IbHbLIX LWIBOB MX 0003HaA4yalOT HOMEPOM LB,
pacnonoXeHHoro pagom Ha atom Tpybonposoae, ¢ uHaekcom "a", "6" n 1.4.

2. Hymepaums cBapHbIX LIBOB HAa 4YepTexe M BO BCEX APYrMX AOKYMeHTax (KypHasax CBapOYHbIX pabor,
TepMoobpaboTKK, 3aKI0YEHUSAX, MPOTOKOAAX U AP.) A0/IXKHA ObITb €AUHON.

3. Ha TtpybonpoBogax, NoOANEXKalMX TENI0BON WU30/AALUM, HA MCMONHUTE/IbHOM 4YepTexe YKasblBaeTcs
paccTosHMe MeXKAYy CBAPHbIMU LLIBaMMU.

PykopommuTesib MOHTAXHEIX pa60T

(momonmce, &.m.o0.)
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dopma 2

AKT
NPOMEKYTOUYHOM NMPUEMKM OTBETCTBEHHbIX KOHCTPYKLMIA
(Mpy HAANYMM TaKUX KOHCTPYKLNI)

(HaMMeHOBaHMEe KOHCTPYKLUM)

BEIITOJIHEHHEIX B

(HaMMeHOBaHME M MeCTOPAacCIOJIOXeHMe OOBeKTa)

Kommccusa B cocTare:
NpelCTaBUTeJIg CTPOUTEJIBHO-MOHTAXHOM OpIT'aHM3aluMn

(bamMmnmsa, MHMLIMAJEB, OOJIKHOCTD)

InpencTaBuUTeIId TEXHMYECKOI'O Hal30pa 3akKa3urKa

(bamMmams, MHMLIMAJB, OOJIKHOCTH)

IpencTaBUTeNIsd NPOEKTHOM OopTraHM3alun

(bamMmams, MHMLMAJE, OOJDKHOCTH)

InIpom3sBejia OCMOTP KOHCprKuMﬁ ” IIPOBEPKYy KauvecCcTBa pa@OT, BEBEITIOJIHEHHEIX

(HaMMeHOBaHMe CTpOMTeﬂbHO—MOHTaXHOﬁ OpPaHMSaHMM)

M COCTaBMJla HaCTOSWMM aKT O HWXeCJeIOyleM:
1. K npmeMke HNpenbsSBJIEHBEl CJlefyllie KOHCTPYKLMM

(mepeyeHb M KpaTKasgd XapaKTEepMCTMKa KOHCTPYKLMM)

2. PaBOTH BBIIOJIHEHEl 10 [IPOEKTHO-CMETHOM IOKYyMEeHTALUN

(HaMMeHOBaHMEe MNPOEKTHOM OopTaHM3alLuM, HoMepa
yepTexey M IaTa MX COCTaBJIEHUS)

3. HpM BEITIOJIHEHUN pa60T OTCYTCTBYIT (mmm IOOIYUEHE) OTKJIOHEHMA OT
HpOGKTHO—CMeTHOﬁ OJOKYyMEHTAaUUU

(mpy HaIMuMM OTKJIOHEHMM yKas3bBaeTCHd,

KeM COIJvlIaCOBaHbl, HOMEpa qepTexeﬂ ¥ IDaTa COoIJlaCOBaHUMA)

4. JaTel: Hauajio padoT
OKOHUYaHMe paboT

PENIEHVE KOMMCCHUNA

PaBoOTHl BEIIOJIHEHEL B COOTBETCTBMM C IIPOEKTHO-CMETHOM IOKyMeHTaluueu,
CTaHImapTaMmyM, CTPOUTEJIBHEIMM HOPMaMM U IIpabBUJIaMM.

Ha OCHOBaHUM MBJIOXEHHOI'O paspelaeTcs NPOMBBOICTBO clenyiimx paboT I1o
YCTPOMCTBY (MOHTaxXYy)

(HamMeHOBaHMEe pPaboT M KOHCTPYKLMM)

[IpencTaBUTEJIb CTPOUTEJILHO-MOHTAXHOM OpTaHM3almumu
(mognmce) (pamunamsa, M.O.)

[lpencTaBUTENIE TEXHUMUECKOTO Hans30pa 3aKasuuka
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(momnmce)

(bammnmsa, m.o.)
[lpencTaBUTEJIb NPOEKTHOM OpITaHM3aluUu
(nomnmuce) (pammnamsa, M.o.)
dopma 3
KYPHANN
no ceapke Tpybonposoaos
(mecTopacnonoxkeHne o6beEKTA, OTAENEHME, KOPMYC)
(NN uepTexelt pacnonoxeHua Tpybonposoaa, 6ykBeHHO-LudppoBoe
0603Ha4YeHne y4yacTKoB)
CBapouyHble
o maTepuanb
O603HauyeHune Mapka Hapy»KHbI (M:LKa
CBapHOro cTanm namet
P o.N.0. A : [aTta cBapkum, 3/1eKTpOoAa, Pexxum
coegnHeHnsa no (komnosuun | anemeHTa Cnoco <
N CBapLLMK TemnepaTypH CBApO4YHOW | NpeaBapuTesbH
NCNOJIHUTENbHO A MapoK | TpybonpoBo 6
n/ a, o ble yCN10BUA B NPOBOJIOKY, orowu
MY YEPTENKY, cTaneu), hau N CBapK o
n in4yHoe pabouei 3aLlNUTHBIA | conyTCTBytOLWEr
TWUN CBApPHOrO . HA, NN TONWMHA o 7
Knemmo 30He, °C ras, ¢ntoc), 0 nogorpesa
coegnHeHns ceptuduKkart | cteHkm Dy x HIL NN
FOCT 16037 0B S, MM ’
cepTnduUKaT
0B
1 2 3 4 5 6 7 8 9
OTmeTKa o
Cnocob n PesynbTtaTbl
rogHocTH
.1.0. pes3ynbTaTbl n3mepeHusa
OTmeTKa N guarpammsbl | TBepgoCTb | CBapHOro .
CTnnockonuposaH | onepaTtop HepaspyLlwatowe | eppuTHOM
o] no XKypHany MeTanna | coeguHeHu
ne MeTanna LWea, a- ro KOHTpOAsA ¢dasbl B
KOHTpPON TepmoobpaboT wea, N A no
N 3aKntoyYeHna, | TEPMUCTa, CBApPHOro meTanne
€ KOpHA KM CBAPHbIX | 3aK/IIOYEHM | BHELLHEMY
aarta NNYyHoe o coegmnHeHuna, N wea, N
wea . coeanHeHnM A, AaTa OCMOTPY U
Knemnmo 3aK/II0YEHMA, | 3aK/IOYEHM
n3mepeHuns
AaTa A, faTa
M
10 11 12 13 14 15 16 17
MpumeyaHue. Npadbl 9 - 14, 17 3aN0NHAOT NPU HANMYUM COOTBETCTBYIOLLMX YKa3aHUI B paboyeit OKyMeHTaumnm
mnav HA.

(HaMMeHOBaHMEe MOHTAaXHOM OpITaHM3alLMuM)

Pyxkopomutresb paboT

o cBapke

PykopommuTesib MOHTAXHEIX pa60T

(momnmce,

d.m.0.)

Ha cauT

(momnmuce,

d.m.0.)
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dopma 4

KYPHATN
yyeTa 1 NPoBepPKMU KayecTBa KOHTPOJIbHbIX CBAPHbIX COeAUHEHNI

(MECTOpaCHOHOMEHMeO6bEKTa,OﬂQEHGHMe,KOpﬂyd

CBapouH
ble
martepua
Hapy»HblIli Nbl N N3mepeH
Mapka namert MapkKa ne
.1N.0. P A P (map Pexxum Ctunockonupos | gunarpammol
cTanu anemeHTa | Cnoc | aneKkTpo TBEPAOCT
cBapLm npeasapuTeNnb | aHWe MeTanna | No XypHany
(komnoswu | Tpybonpos | 06 aa, n
N Ka, HOro u ws.a, N Tepmoobpab
umn ogau CBApK | CBAapOYH meTanna
NIMYHOoEe N COMYTCTBYIOLLE | 3aKNOYEeHUA, OTKM
o MapoOK TONWMHA 7] on ws.a, N
Knenmo N ro nogorpesa aata CBapHbIX
cTanein) |creHku Dy x npoBoso . | 3aKno4eH
COoeauHEeHUN
S, Mm KW, uA, aaTa
3aWMUTHbI
" ras,
dnoc)
1 2 3 4 5 6 7 8 9 10
3aKkn4eHue o
KauecTtBe
KOHTPO/IbHOTO
OTtmeTKa o coeanHeHuA
Cnocob un MexaHnuyecku A ’
rogHoCTH N3mepeHmne COOTBETCTBMM
pesynbTaThl € UCMNbITaHMA . | CKNOHHOCTb
CBApHOro MeTannorpaduyeckn | depputHOM ero
Hepa3pyLwatouier obpasuoB meTanna
coegnHeHunA € uccnegoBaHuA ¢asbl B TpeboBaHUAM
O KOHTpOAA CBapHbIX wea K MKK, N
no . 06pasLoB CBAPHbIX meTanne pabouen
CBapHOro CoeaANHEHUN, . N
BHeLLIHeMy coegnHenm, N ws.a, N OOKYMeHTauu
coegnHeHua, N N 3aKlo4YeHnA
OCMOTPY U 3aK/IloYeHunA, AaTta | 3aKa4veHuA um,Hlno
3aKN0YEHUS, 3aKN04YeHMUS, , AaTa
n3mepeHus , AaTa [onycKe
aata Aata
M CBapLLUMKa K
CBapKe
OAHOTUMHbIX
coeanHeHul
11 12 13 14 15 16 17

MpumeyaHue. Tpadbl 7 - 10, 14 - 16 3anoNHAKOT NPU HaNMYMW COOTBETCTBYIOLLMX YKa3aHWi B paboueit
OOKymeHTaunu nan HA.

(HaMMeHOBaHMEe MOHTAaXHOM OpITaHM3alUM)

HauasbHMK CBApPOUYHOM JiaBopaTopun

(nomnmuce, ¢.m.o0.)
PykopomuTesnp paboT IO CBapke

(nomnmmces, d.m.o0.)

ITaTa
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CMNCOK

CBapLWMKOB, ONEPATOPOB-TEPMUCTOB, ﬂ,ed)EKTOCKOI'IMCTOB

(mecTopacnonoxeHue obbeKTa, oTaeeHMe, Kopnyc)

(HaMMmeHOBaHME MOHTaXKHOW OpraHn3aLmm)

dopma 5

N »KypHana yyeTta u
NPOBEPKM KayecTBa
Pamunua, NlnyHoe | Homep posep Obpasey,
N CneumanbHOCTb Paspsag o o KOHTPO/IbHbIX
WMHULMANDI Knemmo | Kneinma noanucm
CBaPHbIX
coeHeHnM
1 2 3 4 5 6 7
PykoepomuTenbs paboT IO CBapke
(momnmces, &.m.o0.)
PyKOBO,JIMTeJ'H: MOHTaXHBIX pa60T
(momnmces, &.m.o0.)
dopma 6
KYPHATN
CO0pPKM paszbeMHbIX coeguMHeHMI TpybonpoBoaoB ¢ AaBneHmem bonee
10 MnMa (100 Krc/cm?) € KOHTPOAUPYEMbBIM YCUAMEM HATAXKEHNA
(mecTopacnonoxkeHne o6beEKTA, OTAENEHME, KOPMYC)
(HaMmeHoBaHME MOHTAXKHOM OpraHu3aLmm)
NN
yepTexe
ac:onomeH bamnnus,
P O603HayeHune N damumnua, | MHULMANGLI K
ua FOCT asbemHoro | ceptudumkar Ormerka o [JaTa Yenme WMHULMaNbI noanucb
N 21.401, P P npuemke HaTAXeH
COeAMHEHUA | OB LUNUNEK, cbopKu paboyero- nmua,
n/ | 6ykBeHHO- coeguHeH na
no raek u coeauHeH cboplmka, N | oTBETCTBEHHO
n | undposoe nA noa, LWNUBKK
NCNONHUTENbH Apyrux na y[o0CToBepeH | ro 3a cbopky
0603Ha4eHu N cHbopKy , KH (Krc) .
bIM YepTexam | [aeTtanen na coeauHeHUM,
€ y4yacTKa
aaTa
Tpybonposo
ha
1 2 3 4 5 6 7 8 9
PyxkoBoOomTeslb MOHTAXHEX paboT
(nomnuce, ®.m.o0.)
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CNNCOK
pabounx, AONYLLEHHbIX K COOPKE pasbeMHbIX COeaMHEHUN
Tpybonposoaos ¢ gasaeHnem bosee 10 MMMa (100 krc/cm?)

C KOHTPO/IMPYEMbIM YCUIMEM HATAXKEHUA

(mecTopacnonoxeHue ob6bekTa, oTAENEHNE, KOPNYC)

(HaMmeHOBaHWE MOHTaXKHOM OpraHn3aummn)

¢aMMﬂMH,MHMuMaﬂH

P
pabouero-cbopuimka a3pAA

aencreus noanucu

Homep yaocToBepeHnsn 1 cpok ObpaseL, IMYHOM

1 2 3 4 5

OTBeTCTBEHHEM 3a COOPKY COeIOMHEHMN

(mommmces, ¢.m.o0.)
PYyKOBOIOMTEJIE MOHTAaXHHX padoT

(mommmces, ¢.m.o.)

AKT UCIMbITAHNA TPYBOINPOBOJA

T'opoxn "o T.

(MecTOpacnoJyioxeHrue oOBeKTa, OTIOeJIeHMe, KOpIycC)

(HaMMeHOBaHMEe MOHTAaXHOM OpIT'aHM3alLuM)

Mel, HMXeNOnnMcCaBlMecd, IpencTaBUTeNu MOHTaXHOM OopraHmn3aumnm

(HammMmeHoBaHMe, ®.M.0., IOJIXHOCTE)
TEXHNUECKOT'O Hal3opa 3aKasuuka

(®.M.0., IOOJIXHOCTHL)
Y NPOEKTHOM OpTaHM3alLumn

(HaMMeHOBaHME - B CJlydae OCYUECTBJIEHMS aBTOPCKOITO HaI30pa
®.M.0., OOJIXHOCTDL)
IPpOM3BEN MCHOEITaHMEe Ha

(IPOYHOCTH, I'€PMETUYHOCTH)
crocoboMm

(TMopaBIMUYECKMM, [THEBMATUUECKMM)
y4acTKOB Tpybonporona
(N ueprexa, OyKBeHHO-LMOPOBOe OOO3BHAUEHME YyUaCTKOB)
VcneTaHMe MNPOBOOMIIOCH

(McneEITaTeNIbHaAA cpezna)

2
Ha MNPOYHOCTL IaBJIEHUEM MIla (KH#CM ),

2
Ha TEepMEeTUYHOCTL IaBJICHUEM MIla (KH#CM ).

HpOHOHXMTeHbHOCTb VCIIBEITAHMA q.

VcnelTaHue IPOU3BENEHO B COOTBETCTBMM C »OeyucTyumMy "lpaBuiiaMm
YCTPOMCTBA u 0es30IacHOM BKCIJIyaTaluMy TeXHOJOTMUYEeCKux Tpybonposonor",
pabouent IOOKyMeHTaluel, HI [TexHOJIOTHYECKME KapThl, NPOM3BOICTBEHHEE
VHCTPYKUMM — IJId TPyOOIpPOBOOOB C padboumMm naeyienueM cBeme 10 Mla

< Ha calT
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(100 KFC/CMZ) ].

Bo BpeMs ucCHEITaHMN TpyOonpoeona nehpexToB He OOHAPYXEHO, ¥ OH [PM3HAH
BHOEPXABUMM MCIIEITaHME .

(moonmce) (pammams, M.O.)
(moonmce) (pammams, M.O.)
(mommmce) (bammamsa, M.O.)
dopma 9
AKT

Ha NpeABapUTENbHYHO PACTANKKY (CKaTUe) KoMMneHcaTopoB

T'opoxn "o T.
[IpennpuaTe (3akKa34MK)

lex (obbekT)

MeI, HMXeNoIIMcaBUIMeCs, NPEeNCTaBUTEJM MOHTHPYKUEN opraHM3aluu

(HauMeHOBaHME OpIT'aHM3alUM)
B JIMle

(mosmxHOCTH, GaMmIMsa, M.O.)
¥ NPenCTaBMUTEJIb 3aKa3uMKa B JIMLe

(mosmxHOCTL, GaMmIMs, M.O.)
COCTaBMUIN HaCTOAIMM axKT B TOM, UYUTO I[IpoM3BeIeHa IpelBapuUTelibHasa
pacTaxka (cxaTtue)

(Tun xoMIeHcaTopa)

kKoMmneHcaTtopa N , YCTaHOBJIEHHOTO Ha Tpybonpoeome N C YCJIOBHBIM
IPOXONOM MM, B COOTBETCTBMUM C yKas3aHueM B uepTexe N Ha MM .
CrpouTesibHasa IOJMHA KOMIIEHCaTopa B CBOOOOHOM COCTOSHUMU MM .
CrponTesibHaA OJIMHA KOMIIEHCATOpa IOCJIe€ PAaCTAXKM (CXaTud)  MM.
[IpenBapuTesibHAA pacTsaxka (cxaTue) KOMIIEHCaTopa npomusBeneHa MNpuU
TeMrepaType OKpyXaplero BO3OyXa °C.
[lpencraBUTEINN :

MOHTHUpPYWLIEN OpTraHM3alLn

(nomnuce, ®.mM.o0.)
NpennpmuaTmusa—3aKa3unKa

(nomnuce, ®.mM.o0.)
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MpunorxkeHue P
(pekomenayemoe)

BbIEOP TUMA YNNOTHUTE/IbHOM NOBEPXHOCTU ®/TAHLIEB /1A MATKMX MPOK/ALOK

Cpega

HasneHue PN, MTlla

Tun ynnoTHUTENbHOM NOBEPXHOCTHU

(krc/cm?)
<=2,5(25) C coeAMHUTENbHbBIM BbICTYNOM
Bce BewecTBa rpynnbl B >2,5(25)
- é,3 (63) "BbicTyn-BnaguHa"
Bce Beuecta rpynn A, b, Kpome A(a) u
BOT (BblcOKOTEMNEPATYPHbIN <=1,0(10) C coeaMHUTENbHbBIM BbICTYNOM
OpraHMYecKunit TenJo0HOCUTENb)
<=0,25(2,5) C coeANHNTENbHbIM BbICTYNOM
Bce Bewectsa rpynn A, b >0,25 (2,5)
<='6,3 (6'3) "BbicTyn-BnaguHa" uam "wun-nas"”
BOT Hesasucmumo "Wwnn-nas"
®peoH, ammurak, BOAOPOS, Hesasucumo "BbicTyn-BnaguHa" wam "wmn-nas"

Bce rpynnbl BewecTs Npu Bakyyme

070,095 go 0,05
(0,95-0,5)
abc.

"BbicTyn-BnagmHa" nam "wmn-nas"

Ot 0,05 8o 0,001
(0,5-0,01) abc.

"lnn-nas3"

Bce rpynnbl Bew,ecTs

>6,3(63)

Mo4 NMH30BYIO NPOKAAAKY UK
NPOKNAAKY OBasIbHOMO UK
BOCbMMWYTO/IbHOTO CeYEHMS

Ha cauT
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MpunokeHue ZA
(nHpopmaTHBHOE)

FAPMOHM3ALMA TPEGOBAHUI PA3AENOB, NMYHKTOB HACTOSALLIEFO
CTAHOAPTA M OCHOBHbIX TPEGOBAHUI ANPEKTMBbI EBPOMENCKOTO
COIO3A 97/23/EC U CTAHZAPTA EN 13480 "TPYEOMNPOBOAbI
MPOMBbILLNEHHBIE META/IIMYECKME"

(U30AHME 2002-05)

Tabnuua ZA.1

ConocTaBuTenbHaa Tabaunua KnaccupuKkaumm u UCnbiTaHUA
TpybonpoBoA0B N0 POCCUNCKMM HOpmam, Hopmam EN 13480

n AnpexTtnse 97/23/EC
O6bem
KoUTEDIN DOCCHICKUX HODM Kputepun EN 13480, UCnbITaHW
puTEPUN P P Onpektusbl 97/23/EC [2] | KONbLEBbIX LWBOB
0,
B3pbiBONOXKApOO <3>RT/UT, %
Mpyn NacHOCTb EN
na | TpaHcnopTupyem PS 134 Mpumey
cpe | bIx BeLLI,fCTB no Kateropwm Crmce S| D I:)XN 805 | aHve
Abl poccunckm a P, MNa R , IN, Poccuiickue | [23]
Hopmam Tpybonpo <4> T°C ;rpyﬁ:nnap?B;)Aal ba| m 6'a HOPMbI EN
BOAA Py PeAb plm « 134
Sw\ 80-4
[24]
BewecTtBa c > > >
TOKCUYHbBIM lNg/1<1> 0, |10| 35
aencrtemem FOCT Hesasuc | Hesasuc 510100
12.1.007: I 20 10
o UMOo MO
a) ypesBblyaliHO m >
onacHble Knacca / 50 -
g/1 25
1,2 e/ 0
A > 300 > > >
| >2,5 <-40 g/1 o, 25 10 20 10
5 00
6) ymepeHHo
onacHble Kiacca or >
3 Bakyyma | >-40 10 > >
Il lig/1 1 1
0,080 | <300 4 5<0 25 08 0 >
2,5 0
B3pbiBONOXapoo > 300 > > >
nacHble I >2,5 <40 llg/1 0, 10|35 20 10
BewectBa FOCT 51000
12.1.044
B | a)roptoune rasbl or >
(IT), B TOM uncne 40 10 >
CKUMKEHHbIe I BaKyyma, or- llg/1 <2120 10 5
0,08 oo | mo 300 25
yrneBoAopoaHble 25 50 00
rasbl (CYT) ’ 0
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>2,5

<-40;

> 300 10 S >
I /1 < 55 20 20 10
Bakyym | Hesasuc 50 00
<0,08 MO 0
Cs. 1,6 | >120; >
6) 0o 2,5 <300 o, S
JierkoBocnaameH " /1 5| > 20 10 s
AloLmecs Bakyym | >-40; < |25 0
Xuakoctu (/IBXK) >0.08 <300 50
’ 0
<
10| > | >
-4
1l Ce. 1,6 :12% /1 > 201 20 2 5
0,| 0|00
5
Cs. 6,3 >
! <-40 > | >
| Bakyym /1 20 20 10
<0,03 > 350 10|80 00
>2,5 a0 g
ésA > 250 01>
Il ’ Iny/1 < 20 10 5
Bakyym | <350 25
50 00
<0,08
B) roptoune 0
wuakocty (M) Ce.16 | >120
no 2,5 <250 S| s >
Il /1 10125 20 2 5
Bakyym | >-40 00
>0,08 <250
>-40 < 2|2
v o 1,6 <120 /1 10 20| 20 1 5
0|00
Bakyym > > >
| <0,03 24;’8 llig/2 0, |25/ 50 20 10
>6,3 51000
BaKkyym
<0,08 > > >
I Bakyym | 20 llg/2 0,20/ 50 10 10
<450
>0,03 50|00
TpygHoroptoume <6,3
(TT) n Heroptoume
(Hr) Bewectsa >2,5 > 250
<6,3 <350 sls|s
11| B /2 0,20 50 2 5
aKyym
>0,08 | <-40 >|0/]00
<1,6
>1,6 >120 > > >
v <2,5 <250 /2 10|20| 50 ! >
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Bakyym >

-4
v >0,8 <> 12% lg/2 0,
<1,6 5

> | Noonepaum

32 10 OHHbIN 5

00 | KoHTponb

MpumevaHua

1. lllg/1 - obo3HauaeT Knacc Tpybonposoaa lll, cpeaa - ras, rpynna cpeabl 1 cornacHo EN 13480-1.
2. Mpu noctaBKe 3aKa3ymK yKasbIBaeT, MO KaKMM HOpMaM OCYLLLECTBAAETCA M3rotosneHune Tpybonposoga (u/mnm
WX 3/IEMEHTOB) U COrNacoBbIBAET 3TOT BONPOC C MHCMEKTUPYIOLWMMM OpraHamu.
3. 06bemM MUCnbITaHUI OTHOCUTCA K KOJIbLEBbIM, YI/IOBbIM LLIBaM METOA0M paanorpaduun unm ynbTpa3ByKOBOWM
AedeKToCKoONuM anAa rpynnbl YIAEpoaMCTbiX M HU3KONETMPOBAHHbLIX, MapraHLLOBUCTbIX U KPEMHEMAPFaHLLOBUCTbIX

cTanen.

4, Bakyym 0603Ha4aeTcA Kak ocTaTtoyHoe gasaeHune, MlMa.

Tabanuya ZA.2

CpaBHuTenbHaA Tabnmua TpeboBaHUIt pasaenos (noapasnenos)

HacToALLero cTaHaapTa, cTaHaapTa EBpocotosa EN 13480
n AnpekTnebl 97/23/EC

Pasaenbi/noapasaensi
HacToALEero cTaHaapTa

Oupektnea 97/23/EC
(2]

EN 13480
ASME B 31.3 [25]

CoaepxkaHue

Paspen O, nogpasgensl
1.2;1.4;1.5

MyHKT 2.1.2, cTatba 3

EN 13480-1 [4],
naparpa¢ 1

O6nacTb NnpuMeHeHus

Pasgen 0

Maparpad 2

EN 13480-1 [4],
naparpad 3

TepMVIHbI nonpeaeneHna

Pasgen 5, Tabnaunua 5.1,
I'pyl'll'lbl Cpep' IIAII’ IIEII' IIBII
MyHKT 12.3.5, Tabanuya
12.3

Cratba 3, nyHKT 1.3;
Cratba 9, nyHKT 2.1

EN 13480-1 [4],
naparpa¢ 4

EN 13480-5 [23],
Tabnnua 8.2-1

Knaccndpukaums
TpybonpoBoaos, 06bem
HepaspyLuatoLwero
KOHTpONA

Pasgen 6, nogpasgentsl
6.1;6.2;6.3;6.4; 6.5

MpunoxkeHune 7,
naparpa¢ 2

EN 13480-3 [26], NyHKTbI
6.1;6.2;6.3;6.4

Obuwme TpeboBaHUSA K
KOHCTPYKLUUU

Paspen 7, nogpasgensl
7.1.1;7.1.2;7.1.3;7.1.4;
7.2,73,7.4,7.5,7.6

MpunoxeHue 1,
naparpa¢ 4, NyHKTbI
4.1;4.2;,4.3; 6,
pasgen B.2

EN 13480-2 [27], NnyHKTbI
3;4;5

MNprumeHeHne maTepuranos,
B Tom yncne no ASME, EN

Pasgen 9, nogpasaensl
9.1;9.2;9.3;9.4;,9.5

MpunoxkeHue 1,
naparpa¢ 4.2; 7.1;
7.1.2

EN 13480-3 [26]
naparpa¢ 4.2; 4.2.5;
4.2.3.4;4.2.3.5

PacyeTbl Ha NPOYHOCTb,
AonyCKaemMble HanpAXeHunAa

Paspgen 10, nogpasaensl
10.1; 10.2; 10.6

MpunoxeHue 1,
naparpa¢ 6

EN 13480-2 [27],
naparpa 4.3

YcTpoiicTBo Tpybonposoaos

Pazpgen 10.7

MpunoxeHue 1,
naparpa¢ 6, d)

EN 13480-3 [26],
naparpa¢ 4.2.4.5

TpeboBaHUA K CHUMKEHUIO
BMbpaumm

N2
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Pasgen 13, nogpasgenbi

MpunoxkeHue 1,

EN 13480-5 [23],

fvapasanyeckme n

' _ naparpa¢bl 9.3.2.2; nHeBMaTU4YeCKMe
13.2;13.3 naparpa¢ 7.3; 7.4 9.3.3;9.34 MCNbITaHUA
< Ha calT
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[1]

[2]

3]

[4]

[5]

[6]

[7]
(8]
[9]
[10]
[11]
[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

bubaunorpadus

TexHu4yecKuii pernameHT TamoxeHHoro coto3a "O 6e3onacHocTi 06opyaoBaHus, paboTatoLwero nog,
n36bIToUHbIM AasneHnem" (TP TC 032/2013)

Esponeiickaa auMpekTMBa Ha obopyaoBaHue, paboTatouiee nog pgasneHnem (PED - Pressure
Equipment Directive) 97/23/EC Bctynuna B cuay 29 Hoabps 1999 r.

EN 1333-2006

EN 13480-1

OCT P 54432-2011

FOCT P 52376-05

ASME B 16.5

CHuN 23-01-99*

FOCT P 52630-2012

rOCT P 53672-2009

rOCT P 53402-2009

OCT P 54808-2011

CHwuIT 2.09.03-85

CHuN 11-89-80*

MwupkunH A.3., YcnHbw B.B.

FOCT P M3K 60079-30-1-

2009

FOCT P M3K 60079-30-2-

2009

CHuIN 2.03.11-85

FOCT P 53383-2009

FOCT P 54157-2010

FOCT P 52627-2006

Flanges and their joints. Pipework components. Definition and selection
of PN (®naHubl 1 mnx cTbikn. KOMMNOHEHTbI TPYHOMNPOBOAHbIX CUCTEM.
Onpepaenenune u Bbibop cTaHgapTHoro PN)

Metallic industrial piping. Part 1: General (Tpybonposoabl
NPOMbILLIEHHbIE MeTanandeckune. Yactb 1. O6LMe NONOKEHUSA)

®naHupbl apmaTypbl, COEANHUTENBHBIX YacTel U Tpybonposoaos Ha PN ot
0,1 po 20,0 MMa. KoHcTpyKuwuA, pasmepbl M obwue TexHU4Yeckue
TpeboBaHUsA

MpoKNagKM CNUpaNbHO-HABUTbIE TepPMOCTOMKMEe. Tunbl. OCHOBHblE
pasmepbl

Pipe flanges and flanged fittings

CTpouTenbHan KAMMaTONOrnA

Cocypabl 1 annapaTbl CTasibHble cBapHble. O6LLMe TEXHUYECKME YCN0BUSA
ApmaTypa TpybonposBoaHas. Obwme TpeboBaHMa 6e3onacHoOCTH
Apmartypa TpybonposoaHan. MeToabl KOHTPOIA U UCMbITAHUIA
ApmaTypa TpybonpoBogHas. Hopmbl repMmeTMYHOCTM 3aTBOPOB
CoopyKeHUs NPOMbILINEHHbIX NPeANPUATUIA

leHepanbHble naaHbl NPOMbILW/EHHbIX
AKTyanusmnpoBaHHaa pegakuma CM 18.13330.2011

npeanpuATUmn.

TpybonpoBoaHbie CUCTEMbI: CMPaBOYHUK. M., Xumusa, 1991

B3pbiBOONacHble cpeapl. Pe3uncTnBHbIN pacnpenennTenbHbli
anekTpoHarpesatenb. Yactb 30-1. Obume TexHuyeckue TpeboBaHMA U
MeToAbl UCMbITAHUI

B3pbiBoONnacHble cpeapbl. Pe3nctmBHbIl pacnpegenntenbHbli
aneKTpoHarpesaTenb. Yactb 30-2. PyKoBOACTBO MO MPOEKTUPOBAHUIO,
YCTaHOBKE U TEXHUYECKOMY 0BCNYKNBAHMIO

3almTa CTPOUTENbHBIX KOHCTPYKLUMI OT KOppPOo3um

Tpy6bl cTanbHble 6ecloBHble ropavyegedopmmpoBaHHble. TexHuyeckune
ycnosmsa

Tpy6bl cTanbHble NPOdUbHbIE N5 METANIOKOHCTPYKLMI. TeXHUYeckue
ycnoBus

bonTbl, BWHTbI WM WNWABbKN. MexaHMYEeCKMe CBOMUCTBA U mMmeToabl
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[22]

[23]

[24]

[25]

[26]

[27]

rOCT P MCO 10816-3-99

EN 13480-5

EN 13480-4

ASME B 31.3-2008

EN 13480-3

EN 13480-2

UCMNbITaHUM

Bubpauma. KoHTpPoNb COCTOAHMA MallMH MO pe3ynbTaTam WM3MEPEHUI
BMbpaumMmn Ha HeBpawawwmxca 4Yactax. Yacte 3. [lpomblwneHHble
MaLWWHbl HOMWHA/IbHON MOLLHOCTbIO 60nee 15 KBT M HOMWHaNbHOM
ckopocTbio oT 120 o 15000 muH™,

Metallic industrial piping. Part 5: Inspection and testing (MeTannnueckue
npombiLLNeHHble Tpybonposoapl. YacTb 5. KOHTPO/Ib U UCNbITaHKA)

Metallic industrial piping. Part 4: Fabrication and installation
(Tpybonposoabl NPOMbILLIEHHble meTannyeckue. Yactb 4,
M3roToBieHME M MOHTaX)

Process piping

Metallic industrial piping. Part 3: Design and calculation (MeTannnuyeckue
NpPoMbILLEHHbIE TPyBonpoBoabl. HacTb 3. MpoeKT 1 pacyer)

Metallic industrial piping. Part 2: Materials (Tpyb6onpoBsoabl
NPOMbIL/IEHHbIE MeTanndeckune. Yactb 2. MaTepunanbl)
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D B Havyasno

MpeameTHbIN YKa3aTenb:
D

DN uameTp HOMUHA/bHbIM (AMaMeTp YCNOBHOIO NPOX0oAa, HOMMHaA/bHbIN pasmep,

YC/IOBHbI AnameTp)

K

KCV KCU

P

PN [laBneHne HOMUHaNIbHOE
Pp OaBneHune paboyee

Ppa3 [laBneHune paspelieHHoe
A

A3 AKycTn4yeckasa amuccma

b

BAoK KOMMYHUKauui

Bnok TexHoNOrMyeckmm

B

BOT BblCOKOOpPraHMYECKUi TeNIOHOCUTENb
-

T Foptoune rasol

'K Foproyme KuakocTtum

il

[asneHne HomnHanobHoe PN
JdasneHune npobHoe
[dasneHue paboyee Pp
[asneHune paspelwweHHoe Ppas
[aBneHune pacyeTHoe

Hetanb TpybonpoBoaa (pacoHHan aeTanb, GUTUHT)
JedeKT NpoTAXKEHHbIN
NedeKT ToueyHbIn

[AvameTp HOMUHaNbHbLIN (ANAMETP YCAOBHOMO NPOX0Aa, HOMUHANbHbIN Pa3mep, YCI0BHbIN

AnameTtp) DN

3

3TB 30Ha TepMMnYECKoro BANAHUA

K

KpecToBMHa

Konnektop

n

JIBXK JlerkosocnaameHamoWwmeca XuaKkoctu
M

MexbnouHble cBA3M

MKK MeXKpUCTannmTHaa Kopposua
H

H/ HopmaTuBHbI AOKYMEHT

< Ha calT

155


https://tk-expert.ru/

H/ HopmaTueHble [OKYMEHTbI
HI Heroptoumne BewecTsa

(o)

OTBOL,

OTBOA rHYTLIN

OTBOA, KPYTOU3OTHYTbIN
OTBOA, CBApPHOM (CEKTOPHbIN)
OTBOA WTAaMMNOCBapHOM

OcHOBHOWM KpuTepuii BUbponpoyHocTn TpybonpoBoaa

OCHOBHOM MeTOoA, KOHTPOA 32 HaAEeXKHOW M 6e30NacHOM 3KcnyaTaumen TeXHON0rMYeCKnX

TpybonpoBoaos

n

MNepexop

Mepexon 6ecloBHbIN

Mepexon BanbLOBaHHbIN
Mepexon, nenecTkoBbIN

MNP MNnaH nponsBoacTea paboT
P

PasbemHoe coeanHeHne

PO Pagnorpadunyeckuin KOHTPOb (AedeKTockonums)

P2 PyKkoBOACTBO MO 3KCN/yaTaumu

C

CHIM CnupanbHO-HaBUTaA NpoKnaakKa
CYT CKurxKeHHble yrneBoaopoaHble rasbl
T

TemnepaTtypa CTeHKM aonyckaemas
TemnepaTypa CTEHKM pacyeTHaA
TexHONornyeckKmm ysen

TpPOMHUK

TpOMHUK 6ecLoBHbIN

TpOWHUK cBapHOM

TPOMHMK LWTAaMMNOCBapHOM
TpybonpoBsoz,

TpybonpoBogHaa apmatypa (apmaTypa)
TY TexHn4eckune ycnosusa
TpybonpoBoabl TEXHO/IOTUYECKNE

TI TpyaHoroptoume BewecTsa

y

Yyactok TpybonpoBoga

Y34 Y3K

1]

Wryuep

D B Havano P
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MblI cTapaemca NoAAEPKNBATb BCE AOKYMeHTbl Hallel 6MBIMOTEKM B aKyTaNbHOM COCTOAHMM, HO, B CBA3W C 3aHATOCTbIO
OCHOBHOW PaboTOM, rapaHTUPOBaTb HE MOMKEM, NO3TOMY 3TOT TEKCT Ha CErOAHALLIHION AAaTy MOXET BbITb CTaPbIM UM Y3Ke
OTMEHEHHbIM. YTOUHSATE B 0DULMANbHBIX U3LaHUAX.

MpegMeTHbIN YKasaTeb U ornaBieHne JoKyMeHTa CPOPMUPOBAHbI HAMM CAMOCTOATENIbHO U HEe OTHOCATCA K oduLmManbHOMy
TEKCTY AOKYMeHTa. TepMUHbI JOKYMEHTA BblAeNeHbl, pa3MeYeHbl N0 TEKCTY U CBEAEHbI B NpeaMeTHbIN yKa3aTenb B
no/slyaBToMaTUYECKOM perkmume ¢ nomoulpto nporpammbl FURDUS. O BO3MOXHbIX HETOUYHOCTAX, OBHAPYKEHHbIX OlIMbKax
npocbba coobuath Ha 3neKTpoHKy admin@furdus.ru c ykazaHnem Homepa gokymeHTa MEXIOC.CTAHAOAPT TPYBEOMNPOBObI
T...

Hawa opraHvsaums 1 agMMHUCTPALLMA CaliTa He HECYT OTBETCTBEHHOCTU 32 BO3MOXHbIN Bpea, 1/uan yBbITKK1, BO3HUKLLNE UK
NnoJly4YeHHble B CBA3M C UCMOIb30BaHMEM 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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