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HAUMOHANBHBIMN CTAHOLAPT POCCUMCKOWMN SGELEPALUNMN

ATIMAPATblI TEMNTOOBMEHHBIE M AMMNAPATbLI BO3AYWHOIO OXNTAXAEHWA.
KPEMMEHWE TPYB B TPYBHbIX PEWWETKAX

Obuwune TexHnyeckne TpeboBaHmsa

Heat exchanger apparatus and air cooling apparatus. Tube expanding in tube-sheets.
General technical requirements

Jata BBefeHuns — 2014—05—01

1 O6nacTb NnpMMeHeHns

HacTtoawwmin ctangapT pacnpocTpaHseTca Ha TpeboBaHMA K TEXHONOrMW Kpennewus Tpyb6 B
TPyOHbIX pelweTKax, K pa3BasibLOBOYHOMY WHCTPYMEHTY ¥ 060pyAoBaHui0 AN pa3BasbLoBKu Tpyo
Ha CcTaAWAax W3rOTOBMEHWA UM PEMOHTa KOXyXOoTpybuaTbix Tenn006MeHHbIX annapaToB W annapaToB
BO3AYLWHOro oOxNnaxaeHus (ganee — annapaTtoB) CTaHAAPTHbIX ANA XUMUYECKOW, HedTexmmuueckoin,
HedTenepepabaTbiBaloLeli, ra3oBoii U APYrMx CMEXHbIX OTpaciell NpoMbIWAEHHOCTH, paboTarwmnx npu
Temnepartypax ot MmuHyc 70 °C go nntoc 450 X . nogBeoOMCTBEHHbIX PocTexHaasopy.

HacToawumii cTaHfapT He pacnpocTpaHsAeTcs Ha KoxXyxoTpy6uaTble Tennoo6MouHble annapatbl C
BUTbIMU Tpyb6amun 1 Ha pasBasnbLOBKy TPy6 B3PbIBOM.

HacToawwmii ctaHfapT npeAHasHavyeH 415 TeXHOM0roB, KOHCTPYKTOPOB, MacTepoB NPOM3BOACTBA U cne-
LManucToB. 3aHATLIX B Npouecce nNpoussojcTea paboT No pasBasibLOBKE U KpensieHno Tpy6 B TPYOHbIX pe-
LeTkax.

2 HopmaTtuBHbIE CChIIKN

B HacToslleM cTaHfapTe MCNOMb30BaHbl HOPMATUBHbIE CCbIIKM Ha cnefylolime cTaHgapThbl:

FOCT 494 Tpy6bl NnaTyHHble. TeXHUYeckne ycnoBus

FOCT 550 Tpyb6bl cTanbHble 6eclWwoBHble ANA HedTenepepabaTbiBaweli U HePTEXUMUYECKONR Npo-
MbILI/TEHHOCTU. TeXHUYecKne ycnosus

FOCT 2789 llepoxoBaToCTb NOBEPXHOCTU. NapameTpbl K XapakTepucTuku

FOCT 3242 CoepgnHeHua cBapHble. MeToAbl KOHTPOA KayecTBa

FOCT 4784 ANIOMUHWIA 1 cniaBbl antoMUHueBble gedopmupyembie. Mapkn

FOCT 5520 MNpokaT TOHKOIMCTOBOW U3 HEeNEernpoBaHHOW 1 NernpoBaHHOl cTanu 418 KOTN0B U COCYA0B,
pa6oTalwunx nog gaBneHnem. TexHnueckne ycnosusa

FOCT 5632 JlernpoBaHHble HEpPXaBeLWMEe CTann 1 cnaaBbl KOPPO3MOHHO-CTOKMNE, XKapoCToiikue uxa-
ponpouHble. Mapku

FOCT 7350 Ctanb TONCTONMCTOBASA KOPPO3MOHHO-CTOMKAas, XapocToikas u xaponpouyHas. TexHuye-
CcKune ycnosus

FOCT 8479 MNMOKOBKN U3 KOHCTPYKLLMOHHOI YrNepoauncToii n nernpoBaHHoli ctanun. O6ume TexHmyeckme
ycnosus

FOCT 8732 Tpy6bl cTanbHble 6ecloBHble ropayegedopmupoBaHHblie. CopTaMeHT

FOCT 8733 Tpy6bl cTanbHble 6eclIOBHbIE X0N0AHOAE(OPMMPOBaHHbIE N TENN0Ae(OPMUPOBAHHbIE.
TexHuueckne Tpeb6oBaHua

FOCT 8734 Tpy6bl cTanbHble 6eClIOBHbIE X0/104HOA4e(OpPMUpPOBaHHble. CopTameHT

FOCT 9567 Tpy6bl cTanbHble Npeuu3noHHble. CopTameHT

W3paHue ouymansHoe
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FOCT 9941 Tpy6bl 6ecLI0oBHbIE XONOLHO- 1 TennogedopMrpoBaHHbie U3 KOPPO3MOHHO-CTOMKON cTanu.
TexHuyeckune ycnosus

FOCT 10885 Crtanb nuctoBas ropsyekataHasi [ABYXC/OHas KOPPO3WOHHO-CTOlKas. TexHuyeckue
ycnioBus

FOCT 15527 CnnaBbl Me[HO-LUNHKOBbIE (naTyHun), obpabaTbiBaemMblie faBneHneMm. Mapkm

FOCT 17232 MnnTbl U3 aNtOMUHUA U aNlOMUHNEBBLIX CN/1aBOB. TeXHUYeckne ycnosus

FOCT 18475 Tpy6bl xonogHoaedopMmpoBaHHble U3 allOMUHUSA U a/llOMUHWEBBLIX CMaBoOB. TexHuye-
CKue ycnosus

FOCT 21646 Tpy6bl MeAHble U NaTyHHble A1 TeNN00O6MEHHbIX annaparoB. TeXHUYeckne ycnoBus

FOCT 22897 Tpybbl 6eclwioBHble XonoaHoAedOpMUPOBaHHbIE N3 CMJ1IAaBOB Ha OCHOBE TUTaHa. TexHu-
yeckue ycnosusa

FOCT 23755 MnAnTbl U3 TUTAHa M TUTAHOBLIX CN1ABOB. TEXHUYECKNE YCN0BUA

FOCT 25347 (ISO 286-2:2010) OCHOBHble HOpPMbl B3aMMO3aMeHAEeMOCTU. XapakTepucTukn usgenwuii
reometpuyeckme. Cuctema AONYCKOB Ha fIMHEeHble pa3mepbl. Pagbl fonyckoB, npefefibHble OTKIOHEHUSA
0TBEpCTMiA 1 BanoB

FOCT 31838 AnnapaTbl KONOHHblEe. TexHN4Yeckne TpeboBaHna

FOCT 31842 (ISO 16812:2007) HedhTtaHaa n raszoBas NPOMbILAEHHOCTb. TeNN006MEHHUKN KOXYXO-
TpybuaTtble. TexHnyeckme TpeboBaHma

FOCT 34233.7 Cocygbl n annapaTtbl. HopMbl M mMeToAbl pacyeTa Ha MNPOYHOCTb. TeslsI006MEHHbIe
annaparbl

FOCT 34347 Cocyabl 1 annapatbl cTa/lbHble cBapHble. O6Wwme TeXHNYECKNE YCTOBUSA

FOCT P 51364 (MCO 6758— 80) AnnapaTbl BO34YLIHOro oxaaxaeHus. Obuwumue TeXHUYeckne ycnosus

MpumeyaHune — Mpn NOMb3OBAHNN HACTOSLLMM CTaHAAPTOM Lie/IeCo06pas3HO NPOBEPUTL AEVCTBIE CChINIOUHbIX
CTaH4apTOoB B MHDOPMALOHHO crcTEME O6LLErO N0JIb30BaHNS — Ha 0PULMATIBHOM caiiTe defepasibHOro areHTCTea no
TEXHUYECKOMY PEry/IMPOBAHMIO M METPOSIOTUMN B CETU VIHTEPHET U MO EXErogHOMY UHC(OPMaLMOHHOMY yKasaTesto «Ha-
LMOHa/IbHbIE CTaHAAPTbI», KOTOPbIV OMY6/IMKOBaH MO COCTOSIHMIO Ha 1 SSHBAPS TEKYLLLEro rofa, v no BbiNyckam exemMecsiy-
HOTO H(POPMALIMOHHOIO yKasarens «HauuoHabHble CTaHAapTbI» 3a TeKYLWIA rof,. ECM 3aMeHeH CCbINOYHbINA CTaHaapT,
Ha KOTOpbIii AaHa HeAaTVpoOBaHHAs CCblKa, TO PEKOMEHAYETCS UCMO/b30BaTh AECTBYIOLLYI0 BEPCUIO 3TOMO CTaHapTa
C YY4ETOM BCEX BHECEHHbIX B A@HHYI0 BEPCUIO N3MEHEHUIA. EC/IN 3aMEHEH CCbIIOYHBIN CTAHAAPT, HA KOTOPbLIN faHa AaTu-
poBaHHasi CCbl/Ka, TO PEKOMEH/YETCS UCMO/b30BaTh BEPCUIO 3TOTO CTaHAAPTa C YKasaHHbIM BbILLE TO40M YTBEPXAEHMS
(NpuHATMSA). ECNv nocne yTBEPXAEHUS HACTOSALLEr0 CTaHAapTa B CCbI/IOYHbINA CTaHAAPT, HA KOTOPLIN AaHa 4aTMpoBaHHas
CCbIfIKa, BHECEHO M3MEHEHNE, 3aTparvBatoLLee NOJI0XEHNE, Ha KOTOPOe AaHa CCbIIKa, TO 3TO NOJIOXEHNE PEKOMEHAYeTCs
NPUMEHsTL 63 yueTa aHHOro N3MEHEHUs. ECNM CCbINOYHbIA CTaHAapT OTMEHEH 6€3 3aMeHbI, TO MOJI0XKEHME, B KOTOPOM
[laHa CCblfika Ha Hero, NPUMEHSIETCS B 4acTU, He 3aTparmsatoLLelt 3Ty CCbIIKy.

3 TepMuHbI, onpegeneHns n 0603Ha4YeHus

3.1 B HacToflWeM cTaHAapTe NPUMEHEHbI cnefyoLune TEPMUHBI C COOTBETCTBYIOLUMMN OnNpeaeneHnsaMu:

3.1.1 Tennoo6MeHHbIH annapaT: YCTPOKCTBO, NpefHa3HavYeHHoe A4/15 nepejayn Tenna npu HeusoTtep-
MUYECKNX YCMOBUAX IKCMyaTauum.

3.1.2 Tennoo06MOHHbI annapaTt ¢ U-o6pa3HbiMu Tpyb6amu: YCTPONCTBO C U3BAeKaeMbiM TPYOHbIM
Ny4YKOM, BbINOTHEHHbIM M3 U-06pa3sHbix Tpy6.

3.1.3 kopnyc Tennoob6bmMeHHOro annaparta: YacTb pasbeMHOro Ten/1006MeHHOro annapara, BHYTpb
KOTOPOro BCTABASAOT TPYOHbIA Ny4yoK.

3.1.4 Tpy6Hasa pelweTKa: 3I0MeHT TeN/JI006MEHHOro annapara, npeAHasHavYeHHbl 415 KpenneHus Te-
NA006MEHHbIX TPY6 1 pa3feneHns TenI006MeEHHbIX Cpeg.

3.1.5 nepemblyka: HanmeHbllee paccToAHUE MexXay OTBEPCTUAMU B TPYOHOW pelueTke.

3.1.6 octaTouyHOoe gaBneHue: KoHTakTHOe gaBneHvne mexgay Tpyboi n Tpy6bHOW pelweTkoi nocne pas-
Ba/1bLOBKM.

3.1.7 annapat BO34YyWHOTo oxnaxaeHus: ABO: Tennoo6MeHHbI annapaT BO3AYLWHOIO OX/TaXAeHUs .

3.1.8 rapaHTUpoBaHHOe faBfieHMe pasrepmeTusaunn: HammeHbllee aaBneHue pasrepmertusaluu,
rapaHTupyemoe TexHonorneli passanbLoBKu TPY6 C orpaHnyeHnem KpyTsaLero MoOMeHTa.

3.1.9 ycunue BbiNnpeccoBkM Tpybbl: Ycunue, pactarnearwlliee Tpyby npu ee nssnevyeHnm us Tpy6Horo
oTBEPCTUA.

2
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3.2 B HacToswWeMm cTaHfapTe NpUMeEHEHbI criegyouwne 0603Ha4YeHNs:

a — HOMUWHa/ibHasA WUpUHa KaHaBku, MM (CM. PUCYHOK 9);

B — cpegHee 3HauyeHue cTeneHn pasBanbLoBKW, MM (CM. Tabnuuy A.1 npunoxeHus A);
dy — HOMUWHaNbHbI BHYTPEHHWU guaMeTp KaHaBku, MM (CM. PUCYHOK 2);

de — HOMUWHaNbHbIN HAPYXHbIA gnameTp Tpy6bl, MM (CM. Tabnnuy 1);

ATax _ Haubonblnii NpefenbHblii HAPYXHbI AnameTp Tpy6bl, MM (CM. Tabnuyy 1);
<C'Tl — HauMeHbLWNin NnpegenbHbIi HapyXHbIl AnameTp Tpy6bl, MM (cM. Tabnuyy 1).

d, — HOMWHaNbHbI BHYTPEHHWI AnameTp Tpy6bl 40 pa3BanbLOBKMA, MM (CM. Tabnuuy 12).
dik — BHyTpeHHWiA guameTp Tpy6bl Nocne pasBanblLoBKu, MM (CM. Tabnuyy 12);

dj"'n — HauMeHblW Nt BHYTPEHHN guameTp Tpyb6bl Nnocne pa3BanblLOBKK, MM (CM. Tabnuuy 12);

d£'n — HauMMeHblNii BHYTPEeHHWIA AnameTp Tpy6bl nocne pas3BanbLoBkM, MM (cMm. Tabauuy 12);
— HanbonbluWii BHYTPEHHWIA AnameTp Tpybbl nocne passanbLoBKu, MM (CM. Tabauuy 12);

</[, — cpefHee 3HayeHWe BHYTPEHHEero gnameTpa Tpyb6bl nocse pasBanbLoBku, Mm (cm. 7.3.1.3);

dp — HOMUWHaNbHbLIN gnameTp OTBEPCTUS B TPYOHOW pewweTke, MM (cM. Tabnuuy 1);

df£ax — HanmbonblWNii NnpefenbHblli AnameTp oTBEpPCTUSA B TPYOHOW peweTke, MM (CM. Tabnauuy 1);

dplln — HaubonbwKii gonycTUMbI NpeaenbHbIi AnameTp OTBEpCTUMS B TPyOHOW peweTke, MM (CM.

Tabnuuy 1);

uy 3);

F — rapaHTupoBaHHas NPOYHOCTb Ba/bLLlOBOYHOIO coeanHeHuns, H (cm. 9.2);

H — HoMMHanbHas TonuwmHa TPy6HON pelweTkn, MM (cMm. Tabnuuy 3);

L — HOMWHa/NbHOe paccTosiHNe MexAy kaHaBkamMu, MM (CM. pUcyHok 1);

/mn — anvHa pas3BanblUoBKU, MM (CM. Tabnuyy 5);

T — HOMWHAasbHbI pasmep NepemMblukn Mexay TPy6HbIMN OTBEPCTMAMU, MM (CM. Tabnuuy 3);

mmn “ HauMeHbLIU NpefenbHbIl pa3Mep NepemMblukn Mexay TPyOHbIMU 0TBEPCTUAMU, MM (CM. Tabnu-

R — papguyc kaHaBku, MM (CM. pUCYHOK 1);

S — HOMMWHaNbHas TO/LWMHA CTEHKN TPYObl, MM (CM. PUCYHOK 1);

T — war pasmelieHns Tpy6HbIX OTBEPCTUIA, MM (CM. Tabnuuy 3);

[ — anameTpanbHbIi 3a30p Mexay Tpyb6oi n Tpyb6HbiM oTBEpCTUEM, MM (CM. 5.4);

ATax — Haubonblnii AnameTpanbHblli 3a30p Mexay Tpy6oi n Tpy6HbIM oTBEpCTMEM, MM (CM. Tabnuuy 1);

Opon — Han60nbWKnii 4ONYCTUMBbIA AnameTpanbHbli 3a30p Mexay Tpy6oi n TpyOGHbIM OTBEpPCTUEM, MM

(cm. Tabnuuy 1);

AT'N— HauMeHbLN gnameTpanbHblii 3a30p Mexay Tpy6oi n TpybHbIM oTBEpCTUEM, MM (CM. Tabnmyy 1).
NT— oceBoe ycunue B Tpybe. H (cm. 9.3).

4 O6Lwune nonoxeHuns

4.1 CnepyeT NpUMeHsITb ABa BUAA COEANHEHUI TPy6 C TPYOHLIMU pelueTkamu;
- Ba/bLLOBOYHbIE COEAUHEHUS;
- KOM6UHNPOBAHHbLIE COEAUHEHUS, NOJlyYaeMble CBAPKO TPy6 C TPYGHLIMU pelieTkamu ¢ nocieayto-

Wwei pasBanbLOBKON.

CoefuHeHue Tpy6 ¢ TPYGHLIMW pelweTkami cBapKoi 6e3 pa3BasibLoBKN HE AOMNyCKaeTCs.
4.2 Bce paboTbl N0 KpenjeHuto Tpy6 B TPyBHbIX peleTkax NMpou3BOAST B 3aKPbiTbiX OTANIMBAEMbIX

NMOMELLEHUSIX WU Ha chneunanbHbIX M30/IMPOBAHHbLIX yyacTkax, o6ecneynBalLwmnx co6aoaeHne YncToTbl, oT-
CYTCTBME CKBO3HSIKOB W TeMNEepaTypy OKpYyXalLero so3gyxa He Huxke 0 X .

Mpy BbINONIHEHWM PABOT HA OTKPLITLIX NOWAAKAX AO/MKHbI GbITb MPUHATLI Mepbl ANs 3alWuTbl MecTa

paboT OT BO34eiicTBMS aTMOCepHbIX 0CaAKoB 1 BeTpa.

4.3 Tpwn npoBeAeHnn paboT, KPOMe BbIMOHEHNS 06LWMX TpeboBaHWii TEXHUKM 6e30MacHOCTU U NPou3s-

BOACTBEHHOW caHuTapuum, Heob6xoaMMo o6pau4aTb BHUMaHue Ha SQ)CheKTMBHOCTb BEHTUNALMN, OCOBEHHO npu
BbIMOJTHEHNWN CBapKM B 3aKpPbITbIX cocyaax.
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4.4 TpeanpuATWio, U3roTaBanBaloLEMy KOXyxoTpybyaTble TonsoobMeHHble annapatbl uam ABO unn
nNpoBoOASLEMY UX PEMOHT, ciefyeT paspaboTaTb cnefyoLylo JOKYMEHTaLMIo:

- TEXHOJIOTMYECKYI0 WHCTPYKUUIO O Mopsjke npou3BoAcTBa paboT no passasblLoBke TPy6 v KOHTPOO 3a
TEXHNYECKMM COCTOSIHMEM, HACTPOIKOW 1 aKkcnyaTaumeil MHCTpyMeHTa 1 060pyAoBaHus 419 pa3BabLoBKu TPY6;

- NofIoxeHne 06 UHxXeHepe, OTBETCTBEHHOM 3a KpensieHne Tpyb B TPYOHbIX pelueTkax Tenn006MeHHbIX
annaparos.

4.5 TexHosorusa passasbLOBKM [0/DKHA 6bITb aTTecToBaHa No nporpaMmMe, coriacoBaHHOl CO cneuu-
aNn3NpPoOBaHHOW TEXHONIOTMYECKOI opraHn3auneil.

4.6 Tpeb6oaHuA K KBanudukaumum pabounx n TP npusefeHsbl B NnpunoxeHun b.

4.7 Tlpn U3roTOBMIEHUN U PeMOHTe Tenno06MeHHbIX annapatoB u ABO oTcTynneHus oT TpeboBaHuii
HacTosLLero ctaHjapTa, HOPMaTUBHbIX OKYMEHTOB [1] — [6] fO/KHbI 6bITb COrNacoBaHbl CO cneyuanusnpo-
BaHHOI TE@XHO/IOTMYECKON opraHusaumnei.

4.8 O6opyaosaHue Ans pasBasibLoOBKM TPY6 AO/KHO O6bIThb aTTeCTOBAHO MO MporpamMmme, corjflacoBaH-
HOWi CO cneunann3npoBaHHOR TEXHONOTMYECKO opraHn3auneil.

5 AnameTpbl 1 4oNycku TPYy6 1 TPYGHbLIX OTBEPCTUIA

5.1 B 3aBMCMMOCTW OT 3HAYEHUI [ONYCKOB HapyXHOro gnameTpa Tpy6 coeAnHeHnsa Tpyb ¢ TPyOGHbIMU
peweTkaMmun fenaTcsa Ha NATb K1accoB TOYHoCcTH: 1, 2. 3,4 n 5.

5.2 HomuHanbHble guameTpbl TPYO6HbIX OTBEPCTUIA dp B 3aBUCMMOCTM OT Klacca TOYHOCTU COeAUNHEeHNI
npusefeHsbl B Tabnuue 1.

5.3 fonyck pasmepa dp — no H11l FOCT 25347. Ans 2, 3, 4 1 5-10 KNaccoB TOYHOCTU COEfUHEHWUIA
[onyckaeTcst U3roToB/IeHWEe, COOTBETCTBEHHO. 5 %. 10 %, 15 % 1 20 % TpyGHbIX OTBEPCTUIA OT 06LLero Yncna
B TPy6HOI pelueTke ¢ gonyckamu no H12 FOCT 25347.

[onyck pa3mepa d, (pucyHkn 2—5) — no H14 TOCT 25347.

5.4 TMpepenbHble pasMepbl HapyxHoro Auametpa Tpy6 de u guameTpanbHoro 3asopa [ ans
COOTBETCTBYIOLIMX KACCOB TOYHOCTW COEAVHEHWIA He [OJ/DKHbI NpeBblllaTb 3HA4YeHW, MPUBEAEHHbIX B
Tabnuue 1
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5.5 MpepenbHble OTKNOHEHNUS TOJWMUH CTEHOK TPYy6 He AO/DKHbI 6biTb 60/1€e 3Ha4YeHWU, ykasaHHbIX B
Tabnuue 2.

Tabnuuya 2— lNpegensHoe OTKNOHEHWE TONLMH CTEHOK TPYO

Knacc To4HOCTV coeMHeHUs 1 2 3 4 5
+12,5
lpeaensHoe OTK/IOHEeHVEe TOSLWMHBLI CTeHKU. % +8 210 + 125 + 15
5.6 HanMeHbLWWit NnpefesnbHblii pasMep NnepemMblUkn Mexay TPYOHbIMU OTBEPCTUAMMU KOXYXOTPY6UaTbIX

TeNn0006MeHHbIX annapartoB mmin He AO0JTXKEeH 6bITb MEHbLUE 3HAYEHUIA, npuBeAEeHHbIX B Ta6I'IVILle 3.

Ta6nuuya 3 — Pa3Mepbl NepeMbIuKki Mexy TPYOHbIMM OTBEPCTUAMM KOXYXOTPYBUaTbLIX TEMI006MEHHBIX annaparos
B munnnvetpax

Homu- Knace Lnametp LWar HOMVI-U HaumeHbwunii npeaenbHbIii paaumep nepemblykmn /n nre
Ha/bHbIM pasme- HanbHbIN npu TonwnHe pr6HOI/I peweTkn H
HapyXHbl i TouHocM TPyGHoro uieHna pasmep
anamerp ig(:ﬁ':. oTBepcTus TPYGHBIX  T-EPEMBIYOT 102 or 21 oT 41 oT 81 0T 121 OT 161 OT 201
Tpy6bl do dp otBepcTniil m « Te <p Ao 40 #1080 pgo 120 fo 160 A0 200 go 300
1 16.15 4.85 4,1 4.0 3.8 3.6 3.4 3.2 2.7
2 16.25 4.75 4.0 3.9 3.6 3.4 3.2 3.0 2.5
16 3 16.35 21 4,65 3.9 3.8 35 3.3 3.1 2.9 2.4
4 16.50 4.50 3.7 3.6 3.4 3.2 3.0 2.8 2.3
5 17.00 4.00 3.2 3.1 2.9 2.7 2.5 2.3 1.8
1 20.15 5.85 51 5.0 4.9 4.7 4.6 4.4 4.0
2 20,25 5,75 5.0 4.9 4.7 4.5 4.4 4.2 3.8
20 3 20.35 26 5.65 4.8 4.8 4.6 4.4 4.3 4.1 3.7
4 20.50 5,50 4,7 4.6 4.5 4.3 4.1 4.0 3.6
5 21.00 5,00 4.2 41 3.9 3.7 3.5 3.3 3.0
1 25.15 6,85 6,1 6.0 5.9 5.8 5.7 5.6 5.2
2 25.25 6,75 6.0 5.9 5.8 5.6 5.5 5.4 5.0
25 3 25.35 32 6,65 5.8 5.8 5.7 5.5 5.4 5.3 4.9
4 25.50 6,50 5.7 5.6 5.5 5.4 5.3 5.1 4.8
5 26,00 6,00 5.2 5.1 5.0 4.9 4.8 4.7 4.3
1 38.20 9,80 9.1 9.0 9.0 8.9 8.8 8.7 8.5
2 38.35 9,65 8.8 8.8 8.7 8.6 8.5 8.5 8.2
38 3 38,45 48 9,55 8.7 8.7 8.6 8.5 8.4 8.4 8.1
4 38,60 9,40 8.6 8.5 8.5 8.4 8.3 8,2 8.0
5 39.20 8,80 8.0 7.9 7.9 7.8 7.8 7.7 7.5
1 57.35 12.65 11.9 11.9 11.8 11.8 11.7 11.7 11.5
2 57.55 12.45 11.6 11.6 11.5 11.5 11.4 11.4 11.2
57 3 57,65 70 12.35 115 11.5 11.4 11.4 11.3 11.3 11.1
4 57.80 12.20 11.4 11.3 11.3 11.2 11.2 11.1 11.0
5 58.60 11.40 10.6 10,5 10.5 10.4 10.4 10.3 10.2
5.7 MpumeHeHne Tpy6 B 3aBUCUMOCTU OT KNaCCOB TOYHOCTU COeAuHEeHWiE Tpy6 ¢ TpybHOI pelueTkol B

COOTBETCTBMW C NPUIOXeHnem B.

6 CoeguHeHns Tpyb6 C TPYOHbIMUK peluieTkamm

6.1 KOHCTPYKLUMM BaNbLLOBOUYHbLIX COEAUHEHUI TPY6 C TPYGHBIMU pelnoTkamu

Tunbl pa3BanblLOBKN, NPUMEHAEMble B Bas/ibLLOBOYHbIX 1 KOMOUHMPOBAHHbIX COeANHEHNAX TPY6 C Tpyo6-
HbIMU pelleTkaMun, nokasaHbl Ha pucyHkax 1—5.

MpuBeAeHHbIe HUXEe TUNbl pa3BaibLLOBOYHbIX COeVHEHWI He BKIOYalT B ceb6a pasBabLOBOYHbIE CO-
eMHEHNS C NTOKaNbHO AechopmaLlnein BHyTpeHHeli NoOBEPXHOCTU TPyObl.

6
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TONbKO ANA KOMBUHUPOBAHHbLIX COEANHEHUA H 2 19 MM

PucyHok 1 — BanbLoBOYHble coeguHeHuns Tuna Pl

PucyHok 2 — BasnbL0BOYHblE coeguHeHUs Tuna P2

Tonbko ana KOM6I/IH|/IpOBaHHbIX COeAV]HeHV]Vl 13 3aKaimBaroLLxca cTanei
Hi/-» 11 Mm

PucyHok 3 — BasibLioBOYHble coenHeHns Tuna P3
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PucyHok 4 — BasibL0BOYHbIE coeAnHeHNs Tuna P4

He meHee AeBATU KOMbLIEBbLIX KAHABOK
H i 19 mm

PucyHok 5 — BasbLoBOYHbIE coeAnHeHns Tuna PS

Pa3mMepbl, ykazaHHble Ha pucyHke 16. cnefyeT BbiGUpaTh U3 3HAYEHUI, YKa3aHHbIX B Tabnuue 4.

Ta6nuya 4 — 3HaveHusi R n/ans coegyHeHuii ¢ NPUMEHEHVEM LUAPUKOBLIX PaCKaTHUKOB
B MmunnnmeTpax

R r
16 2005 16
20 2505 2.0
25 3005 2.4
38
5.0+1.0 4.0
57

* CnpaBoYHblIii pasmep.

6.2 [nuHa pa3BasibL0BKW W TOMWMHA PELUETKN

6.2.1 [OnvnHy pa3BanbLoBku / (PUCYHOK 6) BCceX TUNOB, KpoMe P3. onpeAenstoT paccTosHMEM OT NMLEBOIA
NA0CKOCTU TPYGHOW pelleTkn A0 KOHLA KOHMYECKOW YacTu posimka pas3BasibLoBOYHOIO MHCTPYMEHTA.

8
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PucyHok 6 — [innHa pa3BasibLoBK1

6.2.2 Tpy6bl f4OMKHBI 6bITb pa3BabLoBaHbl B TPYGHOI pelweTke Ha ANUHY /. ykazaHHyo B Tabnuue 5.

Ta6bnuuya 5— [vHa pa3BasibLOBKM U TOMLWMHA TPYGHON peLueTku
B munnumetpax

Ana tunos P, P4 n P5 Ana tunos P1. P2 n P5 Ana tuna P3
HapyXHblii HaumeHbLlas
anaveTp [OnvHa TonwmHa Tpy6HOIt HaunmeHblias ANvHa AnvHa TonwmHa Tpy6HOI
Tpy6 do pasBasib- peleTkn H, TonuwmMHa Tpy6HOI pasBasibLOBKM pasBanb- peweTkn H,
LLOBKM 1 He MeHee peleTkn Hmtn um LOBKM 1 He MeHee
W
16
19 24 19 11 20 31
20
25
26 31 20 15 24 35
38
57 42 47 23 15 36 47

6.2.3 PasBanbLoBka TPy6 Ha ANMHY, NpeBbILIAOLW Y0 TOMAWMUHY TPYOHOI pelieTkn, He gonyckaeTca. MNpu
ANVHe pa3BanbLoBKY / TONWMHA TPY6HONI peweTkn H He fomkHa 6bITb MeHee 3HaYeHuin, ykasaHHbIX B Tabnu-
ue 5.

AnuHy pa3BanbuoBKM / onpefensatoT no popmyne

T H -5, (1)

raoe JJiJ — HammeHblas AnvHa passanbloBky (CM. Tabauyy 5), MMm.

[JonyckaeMble OTK/IOHEHUS A/INHBI pa3BanbUoBKM / 1 /™" He AO/DKHbI 6bITb 6OsiIEE NAKC 3 MM.
[lonyckaeTca pasBanbLoBbiBaTb TPy6bl Ha BCHO TONWMHY TPYOHOI pelieTku, He JOXOAA A0 Thl/IbHON
NJ0CKOCTN TPY6GHOI pelueTkn Ha paccTosiHue oT 2 0 5 mm.

6.3 [nuHa pa3BanblLOBKU U TOJIWMHA peweTkn ansa tuna P3

Tpy6bl U3 3akanusatowmxcs craneit (1 * 13,15 * 5M n gp.) u B 4pyrnx TEXHNYECKN 06OCHOBAHHbIX CMY-
yasx nocsie cBapku cnegyet passasibLoBbiBaTb Ha paccToaHUM 10 MM OT CBApHOro WBa pa3BasibLloBOYHbLIM
NHCTPYMEHTOM C pO/SIMKammn, CKPYrneHHbIMN C BYX CTOPOH.

PaccTtosiHne 10 MM M3MepsloT OT BEPLUMHbI CBAPHOTO WBa A0 Hayana KOHUMYeCcKol yacTtu posnvka (cMm.
pucyHok 3). B aTom cnyyae B Tpy6HOI pelueTke Hapes3alT OfHY KONbLEBY KaHaBKy Ha paccTosiHuu 15 mm ot
NNLEBOI CTOPOHbI peLleTKu.

[nvHy pa3BanbLoBKMN / 1 COOTBETCTBYIOLLYIO el/i HAMMEHbLUYIO AOMYCTUMYIO TONWNHY TPYOHOW peLlueTku
H onpepenstoT no Tabnuue 5 (gns tuna P3).

6.4 KOHCTPYKUMMN CBAPHbIX COeAUHEHNI TPY6 ¢ TPYBHbIMM peweTkamm

Tunbl cBapku Tpy6 € TPYyOHbIMK pelieTkamu, NPUMeEHSAeMble B KOMOUHUPOBAHHbLIX COeAUHEHUAX, MOKa-
3aHbl Ha pucyHkax 7—9.
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PucyHok 7 — CBapHoe coefvHeHue PucyHok 8 — CBapHoe coefHeHne PucyHok 9 — CBapHoe coefiMHeHue
Tna C1 Tna C2 Tvna C3

LnpuHa kaHaBku a (cBapHoe coefuHeHue Tuna C3. pUCyHOK 9) He f0/KHA GbiTb MEHEE 2 MM U €€ Bbl-
6upatoT no Tabauue 6.

Tab6bnuuya 6— LUnpuHa kaHasku (Tun C3)
B munnnvetpax
Pa3mepb! Tpy6bl 25 x2 25* 15 38 <2 57 * 2 57 x3
LLivpunHa kaHaBKku a 2.5 35 54 8.2 6.2

6.5 HaumeHblwasa TonwmMHa nepemMblykmn

Mpu BbIGOPE TUNa CBaApHOro0 COeAUHEHNS He06XO0AUMO NPOBEPUTb HaWMEHbLINA nNpefesnbHblli pasmep

nepemblykn TN (cM. Tabnuuy 3). KOTOPbI He AO/MXKEH 6biTb MeHee 3HayeHuii Fr£'n, onpegensembix no
Tabnuue 7 B 3aBUCUMOCTN OT TOJILMHbI CTEHKN TPY6bI S.

Ta6nuuya 7— Pa3Mepbl NepemMbluku Npn cBapke

Twn cBapHOro coefHeHus C1 c2 C3

T™r MM. HE MeHee 2S 2S+05 2S+ 1.6

Korga ans 3afaHHbix pasmepoB TPy6bl, TOLMHLI PELETKU U BbIGPAHHOTO TMNa CBAPHOro CoeauHeHNs

rrTin< < in, (2)

TO NPUMEHEHNE CBAPHOro COeMHEHUA 3TOr0 TMNa He AonyckaeTcs.
6.6 Pasmopbl CBapHbIX WBOB

PacctosiHme MexAy CBapHbIMU WBaMK He HOopMuUpyeTcs. BbiCOTy cBapHbIX LWBOB crneAyeT NpUHUMATh
cornacHo pucyHkam 7—9. B TexHuuYeckn 060CHOBaHHbIX Cyyasx AOMNyCcKaeTcs N3MeHeHUe BbICOTbl CBAPHbIX
WBOB M0 COr1aCoBaHMNI0 CO CNeLnann3npoBaHHO TEXHOMIOrMYeCKoi opraHnsaunei.

6.7 Bbinet Tpy6

B BanbLOBOYHbLIX COEAUHEHUAX TPYObI AO/KHBLI BbICTYNaTb Haj MOBEPXHOCTbIO TPYOHOW pelleTku He
MeHee YeM Ha 2 MM.

[lonycTuMoe OTKNOHEeHWe 3HaYeHnsa BbleTa Tpy6 He AO/MKHO 6bITh 6onee NaC 3 MM.

B KOMBWHUPOBAaHHbLIX COeAMHEHUAX TPYObI [O/IKHbI BbICTYNaTh Haj NOBEPXHOCTLIO TPYOHOI pelleTkn He
MeHee 4yem Ha 0,5 mm.

[lonycTMmMoe OTK/IOHEHUE 3HaYeHUs BblneTa Tpyb He J0/KHO 6bITb 60N1ee NAC 2 MM ANA CBapHbIX CO-
eanHeHnin Tunos C1 n C2 n natc 0.5 mm gna tuna C3.

10
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B TexHuyeckn 060CHOBAHHbLIX Cryvyasx A0MNYcKaTCA KOMOWHUPOBAHHblE COEAWHEHWUS C yTONaHUEM
Tpy6bl Ha rny6uHy, ycTaHaBiMBaeMyl NpeanpuaTUEM-U3TOTOBUMTENEM. HO He npeBblwanwyo 1,5 ToNWnHbI
CTEHKN TpyObI.

6.8 Twunbl coeANHEHWN

6.8.1 Ons kpenneHusa Tpy6 B TPYGHbLIX pelleTkax ciefyeT NPUMEeHATb TUMbl BasibLLOBOUYHbLIX U KOMBUHU-

POBaHHbLIX COEAVHEHUN, YKasaHHble B Tabnuue 8.

Tabnunuya 8— Tunbl coOeaVHEHN TPY6 C TPYOHBLIMU peLLeTkamu

Tun coefuHeHWii

Tun passanbLoBKM KOMGWUHUPOBAHHbIX /11 CBAPHbLIX COEAMHEHNI TUMNOB
Ba/lbLUOBOYHbIX
C1 Cc2 C3
P1 — C1P1 — C3P1
P2 P2 C1P2 _ _
P3 — C1P3 _ _
P4 P4 C1P4 C2P4 C3P4

P5 P5 — — —

6.8.2 BanbL0BOYHblE COEANHEHNA B 3@aBMCUMOCTMN OT TOJILLMHBI peweTkn H cnegyet NnpUuMeHATb ¢ O4HON
(tun P2. 19 SH< 24) nnn gsymsa (tun P4. H & 24) konbueBbIMW KaHaBkamMu. Pagnyc cKpyrneHusi BHyTPEHHUX
yrnoB KaHaBok — He 6onee 0.5 mm. [lonyckaloTca kaHaBku TpaneuenganbHoi dpopmbl (BUA A Ha pucyHke 6).

6.8.3 BanbLoBOYHblIE COEAMHEHUS C MENKUMW TPEYrofibHbIMW KONbLEBbIMW KaHaBkaMu (He MeHee 9
KaHaBOK) MOXHO NMPUMEHSATb ANA peweToK Nt60i TonwmHbl (tun P5. H i 19).

6.8.4 MNpumeHeHue pa3BasnbLOBKM 6€3 KaHaBoK (Tvn P1) gonyckaeTcs TO/IbKO B KOMOUHUPOBAHHbBIX CO-
eAUHeHnAX.

6.8.5 BbineT Tpy6bl M hopMy pasfenkum NuueBoil YyacTn TpyoHOU pelweTkn B KOMOUHUPOBAHHbLIX coefu-
HeHMAX cnegyeT NpUHUMATbL B COOTBETCTBUM C pUcyHkamu 7—9 Ans cBapHbIX coegnHeHuii Tunos C1 — C3.

6.8.6 PasBanblLOBKY Noc/ie CBapku caeayet NpoBOAUTHL NO CBAPHOMY WBY Ha A/IMHE, YKa3aHHol B 6.2.2
(kpome Tuna P3, cm. 6.3).

6.9 MpumeHeHune

Tun coefnHeHns Tpy6 ¢ TPYOHLIMU pelueTKkamu no Tabnuue 8 n Knacc TOYHOCTU coefuHeHns no 5.1 ana
CTaHfapTHbIX annapatoB Bbi6bupaeT nNpegnpusaTMe-n3roToBuTeNb, ANA annapaTtoB eAUHUYHOTO UCNOMHEHUS,
M3rotaBnnBaeMbiX N0 UHAUBUAYANbHBIM TEXHUYECKUM NpOeKTaM, — NPOeKTHas opraHusauns no cornacosa-
HUIO C NPeanpuUATUEM-U3TOTOBUTENEM.

Yka3aHusi no npefnoyTUTe/IbHOMY MPUMEHEHWI0 K/1aCCOB TOYHOCTU W TUMOB COEAVHEHWI B 3aBUCHU-
MOCTW OT B3pbIBOOMACHOCTU U BPEAHOCTU Cpefbl, pacyeTHOro fasfeHus u Temnepartypbl no FOCT 34347,
FOCT 31842. TOCT 31838 npusefeHbl B npuioxeHun I.

6.10 YcnoBHOoe o603HauyeHune

Mprvumep ycnoBHOro o603HayYeHMNS KOMOGUMHMPOBAHHOIO TUMa COeANHEHNA TPYObI C TPYOHOW
peleTkoi 3-ro knacca TOYHOCTU, B KOTOPOM CBapka BblinonHAeTcs no tuny C1l. pa3sanbLoBka — no Tuny P2:

CoepguHenne Tun C1P2-3INOCT P 55601—2013
To e Ba/NbLOBOYHOIO coeAnHEHUA 4-ro knacca TOYHOCTU C pa3BanbLOBKOl Tuna P4:

CoepguHeHune Tun P4-4 TOCT P 55601—2013



FOCT P 55601—2013

7 TpeboBaHWs K N3rOTOB/IEHNUIO

7.1 MoaroToBka Tpy6 M OTBEpPCTUIA

HapyxHas NnoBepXHOCTb KOHLLOB NPSIMbIX TEN/1006MEHHbIX TPY6 (3a UCKIOYEHNEM Tpyb 13 KOPPO3NOH-
HO-CTOWKNX cTanei n Tpyb 13 LBeTHbIX MeTasn10B 1 CNaBoB) A0/KHA OblTh 3a4MLLeHa [0 YACTOro MeTanna Ha
ANVMHe, paBHON YABOEHHOW TOMWMUHe TPy6GHOW peweTkn naoc 20 MM. B TexHUYeCkn 060CHOBaHHbIX CAyvasx
JonyckaeTcs 3a4nCcTKa OAHOW CTOPOHbI Ha TONLWMHY TPYOHON peweTkn naoc 20 MM. invHa 3a4UCTKMA KOHLLOB
U-o6pasHbix Tpy6 paBHa TO/LWMUHE pelleTkn natc 20 MMm.

HapyxHblii gnameTp Tpy6bl Nocne 3a4ncTkn He [O/KeH 6biTb MeHee 3HayeHua d™'n (cm. Tabnuuy 1)
0N COOTBETCTBYIOLLEr0 Knacca TOYHOCTM coeanHeHus. Moarotoska Tpy6 ans ABO no N'OCT P 51364.

Ha noBepxHOCTU TPYOGHbLIX OTBEPCTUA HE JOMXHO 6biTh TPSA3M U PXaBUMHbI, NMPOAO/bHbLIX U BUHTOBbIX
pucok. lonyckatTca O4UHOUYHbIE KOMbLEBbIE PUCKN U NPOAONbHbIE U BUHTOBbIE PUCKN Ha 2/3 ANNHBI BaNbL,0-
BOYHOIO COefiMHeHnsA. Hannuymne pucok crefyeTt KOHTPOMPOBaTb BU3yasibHO.

7.2 WepoxoBaToCTb MOBEPXHOCTHU

MapameTp wepoxoBaTocTn Rzno FOCT 2789 noBepxHOCTEN TPYOHbIX OTBEPCTUIA U 3a4NLLEHHbIX KOHL,0B
Tpy6 B 3aBMCMMOCTH OT k/lacca TOYHOCTU ¥ BuAa coefumHeHuin no 4.1 n 5.1 HacTosiLero ctaHgapTa He Ao/KeH
npeBbilWaTb 3HAYEHWN, yka3aHHbIX B Tabnuye 9.

Ta6nuya 9 — LlepoxoBaToCTb NOBEPXHOCTEN TPYOHbIX OTBEPCTUI 1 3aUMLLEHHBIX KOHLIOB TPY6

Knacc TouHoCTW coeAnHeHNn Tpy6 ¢ TPYOHOI peLueTKoit 1 2 3 4 5

Ba/1bLLOBOYHbIX COeANHEHNIA 125 20 32 40
Rz. Mkm. He 6onee
KOMOVHMPOBAHHbIX COeANHEHWIA 25 40 50 63

7.3 Pa3BanbuoBka Tpy6

KoHycoo6pa3HOCTb BHYTpeHHell NOBEPXHOCTU TpyObl Mocne pa3BasfibLOBKM He [O/kHa OblTb 6onee
0.3 MM Ha AgnvHe pasBasbLOoBKM / (CM. pucyHkn 3 n 6). OcTpble KPOMKM B MecTe nepexoja OT pa3Basiblio-
BaHHOW 4acTu Tpy6bl K HepasBa/bLOBaHHOM, PUCKW, OTClauBaHne W LWesylweHne MeTanna Ha BHYTPeHHel
NoBEpPXHOCTUN TPYy6bl NOC/e pa3BasbLOBK/N He AOMYyCKaTCA.

7.3.1 BanbL0BOYHbIE COENHEHUA

7.3.1.1 TMepeg pa3BanbLoBKOli annapaTta Ha 670ke KOHTPONSA pa3BasibLLOBOYHON YCTAHOBKN yCTaHaB/N-
BalOT 3HaUYEHNe KPYTALLEero MOMeHTa, COOTBETCTBYIOLLEEe pasMmepy Tpy6bl, A/IMHE pa3BasibLOBKM 1 Matepuany
TPpy6 1 TPpyBGHbIX peLleTok.

3HayeHVe OpNEHTUPOBOYHOTO KPYTALLEro MOMEHTa 418 pa3BasibLOBKM TPY6 CTaHAaPTHBIX KOXYXOTPy6-
yaTblX Tenn1006mMeHHMKOB U ABO Bbi6upatoT 13 tabnuy 10 n 11 npu BbiCTyNnaHWM POMIUKOB Ha ASMHY Lpon
(7.3.3.4). Mpn yMeHbLIEHUN ANNHbI BbICTYNaHUA posvka A0 3Ha4YeHus (7.3.3.2) cnepyeT yMeHbLlWaTb

3HavyeHue KpyTAwWwero MmomeHTa no Taénuuyam 10 1 11 nponopunoHasibHO OTHOWeHUto iISSHI.

Ta6nuua 10 — OpPUEHTUPOBOYHBIA KPYTALWMIA MOMEHT pa3BasibLOBKA TPYG KOXYXOTPY6uaTbiX Tesslo06MEHHbIX
annaparos

KpyTawmit MoMeHT TO-* M, H ™M <M. kTc M) gns Tpy6

Mcnonuenune

no marepuany 18* 10 18* 1S 18420 20420 20425 25315 25820 25425
M1(1) 15 1.6 1.7 2.2 2.4 4.0 4.3 4.6
M1(2) 1.7 1.8 2.0 2.4 2.6 45 4.7 4,9
M2 0.5 0.6 0.7 0.8 0.9 1.5 1.6 1.7
M3 1.0 11 11 15 15 31 3.1 31
M4; B7 1.6 1.7 18 2.3 2.5 4.1 4.4 4.7
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MpogomkeHne Tabamubl 10

NcnonHeHne KpyTsiwmm momeHT 10-1 M. H -m (M. bic M) Ans Tpy6

no marepuany 16*10 16ul5 16»20 20*20 20*25 25*16 25*20  25*25

M5 0.6 0.7 0.8 0.9 1.0 1.6 17 18
M8: M10: B2 14 15 16 2.0 2.2 3.7 3.9 4.0
M9: M11; B3 14 15 18 2.0 2.2 37 3.9 41
M12: M23: M24 18 19 21 2.6 2.8 4.7 5.0 53
M17(1) 18 2.0 2.2 2.7 2.9 5.0 53 5.5
M17(2) 16 18 2.0 2.5 2.7 4.5 4.7 5.0
M19; M20; M21; M22; B1 2.0 2.2 24 3.0 3.2 5.5 5.8 6.1
B6;69 14 15 16 21 2.3 3.8 41 4.3
B8; b10 16 17 18 2.3 2.3 4.2 4.4 4.7

OkoHu4aHve Tabnnuypl 10

KpyTawuii momeHT 10-1 M.H ™M <M. ste M) ans Tpy6

Vicnonkenme
no marepuany 38*20 38*25 38*30 38*36 57+*20 57*25 57*30 57+35
M1(1) 8.5 8.7 9.0 9.3 18.2 18.8 19.4 20.0
M1<2) 9.2 9.4 9.7 10,0 19.0 19.6 20.2 20.9
M2 31 3,2 3.3 34 6.7 7.0 7.2 7.4
M3 6.8 7.0 7.2 7,5 16,2 16.8 17.2 17.8
M4: B7 8.6 8.8 9.1 9.4 185 19.2 19.8 20.4
M5 3.5 3.6 3.7 3.8 7.6 7.8 8.0 8.3
M8: M10: b2 7.6 7.8 8.0 8.3 15.7 16.2 16.7 17.2
M9; M11; B3 7.7 7.9 8.2 8.5 159 16.4 16.9 17.4
M12; M23: M24 9.7 9.9 10.3 10.6 19.7 20.3 210 21.6
M17(1) 10.4 10.5 10.8 11,2 215 22.2 229 23.6
M17(2) 9.3 9.4 9.8 10.1 19.2 19.8 20.4 21.3
M19; M20; M21; M22; B1 11.3 116 12.0 124 23.3 24.0 24.8 25.6
B6; B9 8.0 8.2 8.5 8.7 17.2 17.7 18.2 18.7
B8. B10 8.7 8.9 9.2 9.5 18.8 19.4 20.0 20.7

Ta6nunuya 11— OpMEHTUPOBOYHbIN KPYTALLMIA MOMEHT pa3BaslbLoBKM 41 TPY6 25*2 1 25*2.5 annapaTos BO3AyLUHOTO
oxnaxaeHns

KpyTtawuit MomeHT 10~1M. H «m
<M. toc -m) ans Tpy6

KpyTtawuit MomeHT 10"1M. H m

VicnonHeHue no martepuany (M.krc wm) gna Tpy6

Vcnonuexune no matepuany

B1(1); B1(2): B1(3) 47 B3(3>: B3(4) 78
B1(4); B1(5): B1(6) 5.6 B4 49
B2 49 B5 31
B3(1): B3(2) 45 M1A* 18

* Ons Tpy6 28 * 3.
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[nAa pa3sanbLoBKku TPy6 B 0TBEpCTUAX 6e3 kaHaBok (Tun P1) unn B oTBepCTMAX, 06paboTaHHbIX B COOT-
BETCTBUM C PUCYHKOM 16. 3HaueHne KpyTaLlero MOMeHTa crefyeT yMeHbllaTb B 2 pasa.

7.3.1.2 OunwaloT cxXaTblM BO3[YXOM HapyXHY0 NOBEPXHOCTb TPYOHbLIX PeweTOK U BHYTPEHHIOK Mo-
BEPXHOCTb KOHL,0B TPY6 OT CTPYXKW, BAaru, nbiam n 1. n.

7.3.1.3 PasBasnbloBbiBaloT 10 coeAnHEHU KPyTALLMM MOMEHTOM, YCTAHOB/IEHHbIM Mo 7.3.1.1. n us-
MepslT C TOYHOCTbIO He Huxe * 0.025 MM BHYTpeHHWIt fuameTp Tpybbl nocne pasBanbLoBKM d* B Kaxom
coefiMHEeHUN Ha rnybuHe, paBHOIi MOMOBUHE A/INHbI pa3BasibLOBbIBAHMS.

KauecTBo pa3BasibL0BKM CUNTAETCH Y/0B/IETBOPUTESbHBIM, KOr4a HU OA4HO M3 10 n3MepeHHbIX 3HauYeHui

He BbIXOAUT 3a npegenbl MmeHee (d£,n- 0.1) mm n 6onee (djax +0.1) mm.
3HaveHusa d£"n n d™ax, paccuntaHHble No hopmynam NpunoxeHns A. npusegeHsl B Tabnuuye 12.

OnpegfensatoT cpefHee 3Ha4YeHNne BHYTPeHHero gnametpa Tpybbl nocne passanbloBky d£. MM:

U =0,1(4*, ¢ 4*2+ «es+ 410)- 3)

Ta6nuuya 12— BHyTpeHHUI anameTp Tpy6 A0 1 nocne pa3sBasibLoBKM (TUN pas3sBasibLoBku P4 — 2 kaHaBKM)
B Munnnmetpax

BHYTpeHHWi guameTp Tpy6bl

TonwunHa

HapyxHbiii Knacc [10 pa3BasbLOBKN nocne passasibLoBKM

AnameTp i;i[%i? TOMHOCTU . . . .
TPy6bl de S coeanHenns HOMUHANbHLI HauMeHbLW it cpeaHuii HaVIMEH.bLLII/II/I HanGoNbLINiA

.min .max

v, « o an u*

1 11.77 12.69 12.47 12.92

2 11.65 12.87 12.56 13.19

2.0 3 12 11.54 13.01 12.62 13,39

4 11.38 13.21 12.74 13.67

5 11.38 13.83 13.37 14,28

1 12.81 13.64 13.47 13.82

2 12.71 13.81 13.57 14.05

16 1,5 3 13 12.60 13.93 13.64 14,23

4 12.45 14.12 13.76 14.47

5 12.45 14.69 14.35 15.03

1 13.85 14.60 14.48 14.73

2 13,76 14.76 14.58 14.94

1.0 3 14 13.65 14.87 14.66 15.08

4 13.50 15.04 14.80 15.29

5 13.50 15.58 15.35 15.81

1 14.72 15.74 15.46 16.02

2 14.59 15.92 15.54 16.31

20 2.5 3 15 14.67 16.06 15.58 16,53

4 14.30 16.26 15.69 16.83

5 14.30 16.87 16.31 17.43
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MpogomkeHne Tabamubl 12
B munnvnmetpax

BHYTpeHHuii fuameTp TpyGbl

HapyxHbiii Tg:eu:::a Knacc [10 pa3BaibLOBKN nocne pasBanblLOBKN
Anemerp TPyO6bI roumoeT HauMeHbLW it i HauMeHbLL it Han6onbLW i
TPy6bl a8 S coefMHEHNs HOMUHABHbI cpeaHuii >
.mto ™L .Ta
dl d* “n
1 15,77 16.70 16.47 16.93
2 15.65 16.87 16.56 17.19
20 2.0 3 16 15.54 17,00 16.61 17.38
4 15.38 17,19 16.73 17.64
5 15.38 17,76 17.32 18.21
1 19.72 20.73 20.45 21.01
2 19.59 20.90 20.52 21.28
2.5 3 20 19.47 21.03 20.56 21,50
4 19.30 21.22 20.66 21.77
5 19.30 21.79 21,24 22.34
1 20.77 21.70 21.47 21.92
2 20.65 21,86 21.55 22.17
25 2.0 3 21 20.54 21.98 21.60 22.36
4 20.38 22.16 21.71 22.61
5 20,38 22.71 22,27 23.15
1 21.81 22.65 22.48 22.83
2 21.71 22.81 22.57 23.06
1.5 3 22 21.60 22.93 22.63 23,22
4 21.45 23.10 22.75 23.44
5 21.45 23.62 23.29 23.95
1 30.60 31,88 31.50 32.27
2 30.42 32.12 31.60 32.65
3.5 3 31 30,26 32.25 31.60 32.89
4 30.13 32,43 31.66 33.19
5 30.13 33.11 32.35 33.87
38
1 31.65 32.85 32.52 33.19
2 31.48 33.08 32.63 33.54
3.0 3 32 31.34 33,20 32.65 33.76
4 31.22 33.38 32.72 34.04
5 31,22 34.04 33.39 34.69
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OKOHYaHve Tabnuubl 12
B Munnnmetpax

BHyTpeHHUiA AviameTp TpyObl
Hapybin Tg:;wa Knacc [10 passabLOBKN roc/ie passasibLOBKY

[vametp TOYHOCTU CO- . N .
TPYBbI B pr86b| eVHEHIS HOMMHaTbHLE  TVIMeHbLLMI CpepHAi HAUMEHBLLMIA - HANGOMbLLIAA

a i ™ W

1 32.70 33.81 33.53 34.09

2 32.54 34.04 33.65 34.42

25 3 33 32.40 34.15 33.68 34.62

4 32.30 34.33 33.77 34.88

5 32.30 34.96 34.42 35.51

% 1 33.74 34.78 34.55 35.01

2 33.59 35.00 34.68 35.32

2.0 3 34 33.47 3511 34.73 35.50

4 33.37 35.28 34.83 35.73

5 33.37 35.90 35.46 36.34

1 49.55 51.08 50.69 51.47

2 49.32 51.37 50.84 51.90

3.5 3 50 49,16 51.48 50.84 52.13

4 48.99 51.65 50.89 52.42

5 48.99 52.50 51.75 53,26

1 50.60 52.05 51.71 52.38

2 50.37 52.33 51.87 52.79

57 3.0 3 51 50.22 52.44 51.88 53.00

4 50.07 52.61 51.95 53.28

5 50.07 53.44 52.79 54.10

1 51.64 53.02 52.73 53.30

2 51.42 53.30 52.91 53.69

25 3 52 51,28 53.41 52.93 53.88

4 51.14 53.57 53.01 54.13

5 51.14 54.39 53.84 54.93

MpumevaHusna

1/4ns pa3sasbLoskv TUNoB P2 n P3 (ogHa kaHaska) n P5 (Menkne kaHaBkmn) pasmepbl dm, n dE'a> cnegyet
ymeHbLath Ha 0.08 mm. ana Tuna Pl (6e3 kaHaBok) — Ha 0.3 MM.

2 Mpu Npuemke annapaTos pasmepsbl 1 dfa< drakyNbTaTUBHbI.

7.3.1.4 CpaBHuBalOT 3HauyeHne 3* nonyyeHHoe no 7.3.1.3. c pacyeTHbIM 3HavYeHnem dA AN gaHHoOro
pasmepa Tpyb.
Korpa

02.<c .- .01 (4)

KOPPEeKTUPYIOT 3HAYeHUe KPYyTSLLero MOMeHTa.
16
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Korga
|ag-d*|>0.2. 5)

cnepyet HemMef/1IeHHO NMPOBECTU BHeOoYepeaHY NPOBEpPKY pa3BasibLOBOYHON ycTaHOBKM {no 7.3.4.4 HacToA-
wero ctaHgapra).
7.3.1.5 MNosTopsAtT 7.3.1.3 1 7.3.1.4 10 NoNyyYeHus

C)

Pa3BanbL0BbIBAOT BCE COEAUHEHNS B NEPBOii pelueTke.

7.3.1.6 Moppe3satoT TOpubl TPY6, BbICTYNAKOLWMX HAA NTOCKOCTLI0 BTOPOW TPyOGHOI pelleTkn 40 pasmepa
2*3 MM. Pa3BanbuoBka Tpy6, BbiCTynawLlmMx Ha 3HavyeHne 6onee 5 MM. He gonyckaeTcs.

Pa3BanbL0BbIBAOT BCE COeMHEHNSA BO BTOPOWi pelueTke.

7.3.1.7 B TexHU4eckn 060CHOBAHHbLIX CAyYyasx, B TOM ynucne N8 YMeHbLIeHUs Nnpornba oTHOCUTENbHO
TOHKUX TPYOHbIX peleTok 60N1bLWIOro guamMmeTpa, paspeliaeTca U3MeHATb NOC/1eoBaTENbHOCTb pa3BabLOBKU
no 7.3.1.5u1 7.3.1.6. MNpun 3TOM nocnefoBaTesIbHOCTb pa3BasibLOBKM J0/XHA ObiTb YKkazaHa B TeXHUYECKOU A0-
KyMeHTauum npeanpusaTusa-n3rotosutensa no 4.4.

7.3.1.8 Pa3BanbLoBKy Tpy6 B TEN/IO0OGMEHHbIX annaparax UCNOSIHEHWE No maTepuany M12. M23. M24
(npunoxeHue [1) cnegyeT NpoOBOANUTL MO UHCTPYKLMKU ClieLnann3vpoBaHHOW TEXHOMOTMYECKO opraHnsauuni.

Pa3BanbLoBKYy TPy6 B OTBEPCTUAX NATOrO Knacca TOYHOCTU (PEMOHTHbLIX) MO AAHHbIM NPUNOXeHUs E
cnefyeT NPOBOANTb NO UHCTPYKUMW CNeLnann3npoBaHHOi TEXHONOTMYECKO opraHu3ayum.

7.3.2 Kom6uHMpOBaHHble cCoOefNHEHNS

7.3.2.1 CBapkKy KOHUO0B TPy6 M KOHTPO/Ib CBAPHbIX LIBOB OCYLLECTBASAIOT B COOTBETCTBUN C TpebOoBaHU-
AMUN TEXHUYECKON AOKYyMeHTauun, yTBePX4EeHHON B yCTAHOBIEHHOM MOpPsiAKe.

Mepepn ceapkoi Tpyb ¢ TPyOGHbIMKU pelleTkaMu KOHUbl TPy6 Ha AnuHe no 7.1. NMUeBYyl NOBEPXHOCTb
pelweTkn u TpybHble OTBEPCTUA cnefyeT OYUCTUTbL [0 YACTOro MeTassia OT PXaBUMHbI, TPSA3M, CMa3KM 1 Twa-
TeNbHO 06e3XNpUThb.

[OvameTpanbHblli 3a30p MexXAay TPpyOHbIM OTBEpPCTMEM M TPyOGOWR AOSIKEH
6bITb He 6onee 0.3 MM. JnA o6ecneyeHusa aToro TpeboBaHUs nepen CBapKoii
cnepyet NpouM3BECTM KOHWYECKYH pa3BanbLoBKY Tpybbl (6€3 npumeHeHus
CMasku) A0 coMpuKacaHMs HapyXHO MOBEPXHOCTU Tpybbl C KpaeM TpybHOro
oTeepcTua (pucyHok 10).

CsapuBaTb cfegyeT HennasAwWMMCS WAW NNaBAWMMCA 3/1€KTPOAOM B
cpefie 3aWMTHbIX ra3oB Ha BepPTUKa/IbHOW NIOCKOCTU WAKW B HWKHEM NOOXe-

HUW. BapnaHT cBapkn B HUXKHEM NONOXEHUN — NPeAnoYTUTE NbHbIN.

CBapoyHble MaTtepuasnbl U TpeboBaHUA K CBAPHLIM COEAUHEHUAM [AO/IKHbI
cooTBeTcTBoBaTh NOCT 34347. TOCT 31842. TOCT 31838.

7.3.2.2 HannbiBbl CBapHbIX WBOB, NPenaTCcTByOUMe CBOOGOAHOMY BBOAY B Tpyby pa3BasibL,OBOYHOIO
MHCTPYMEHTa, crefyeT yAaansitb KOHMYeCKMM 3eHkepoM. Cnefbl 3eHKEPOBaHNA Ha BHYTPEHHe NOBEPXHOCTU
Tpy6bl He gonyckatwTcs.

7.3.2.3 PasBanblLoBbIiBaT TPyGbl B NOC/e40BaTENBHOCTU, U3/TOXKEHHOI B 7.3.1.1—7.3.1.5.

7.3.3 Pa3BanblL0BOYHbI/i UHCTPYMEHT

7.3.3.1 Pa3BanbLOBOYHbIA WHCTPYMEHT AO/KEH UMEeTb NOALWMNHWUKOBLIA YNOp C NOAWMNHUKOM Kaye-
HUA. NMpUMEHEHUE NHCTPYMEHTA C MOALMNMHUKOM CKOJIbXEHUA He [oMyCcKaeTCs.

WHCTpPYMEHT BCTaBNAKOT B pa3BanbloBbiBaeMyto Tpyby [0 conpukacaHus Topua noAWUNHUKOBOroO yno-
pa Cc NI0CKOCTbI0 TPYGHOI peleTkn uamn ¢ Topuom Tpy6bl. PasBanblLoBka C NOCTENEHHbIM BBOLOM POJSINKOB B
Tpyb6y He gonyckaeTtcs.

7.3.3.2 [ina pa3BanbLoBKM Tpy6 B TPYOGHbIX pelieTkax TOMLWMHONM, MeHbLlen ANUHBI ponuka, cnegyet
npegycMoTpeTb BO3MOXHOCTb YMEHbLIEHUSA 4/INHbI BbICTYNAHUA POJIKa OTHOCUTE/IbHO TopLua NoALWUNHNKO-
BOrO ynopa.

7.3.3.3 HapyxHblii gnameTp Kopnyca pa3BasjibL,0BOYHOTO UHCTPYMEHTa He A0/hKeH 6GbiTb 60siee Hau-
MeHblUero BHyTpeHHero gnameTtpa Tpybbl dj™", paccunTbiBaeMOoro nogaHHbIM NPUIOXeEHNUA A.

3HaveHna dm"\ paccunTaHHble 4NA Tpy6 cTaHAapTHLIX TEN006MEHHbIX annaparTos, NpuBeAeHbl B Tab-
nnue 12.

7.3.3.4 Haubonblnii gnameTp pas3Ba/bLLOBOYHOIO MHCTPYMEHTa, onpeAensemblil OKPYXHOCTbIO, OMu-
CaHHOI BOKPYr POJ/IKOB NPV BBEEHHOM [0 ynopa BepeTeHe, He J0/DKeH ObliTb MeHee HanbobLIero BHyTPEeH-

Hero guameTpa Tpy6bl nocne passanbloBku d™ax, paccymMTbiBAEMOro NogaHHbIM NPUIOXKeHNUs A.

17



FOCT P 55601—2013

3HauveHua d™ax, paccumTaHHble ANs Tpyb cTaHAapTHbIX Tenno00O6MeHHbIX annapaToB, NpuBefeHbl B
Tabnuue 12.

7.3.3.5 lMpu BbIBELEHHOM [0 OTKa3a BEpPEeTEeHEe POJINKM HE AOJ/IKHbI BbICTYNaTb 3a NpeAesibl HapyXHoW
NoBEPXHOCTU Kopnyca.

7.3.3.6 PacueTHble ANNHbI POSIMKOB /.pon B 3aBUCMMOCTU OT HapPYXHOro AnameTtpa Tpy6 de npuefeHsl
B Tabnuue 13.

Tab6nuuya 13— [vHa pPOsIMKOB
B Munnnmetpax

Lpeo

16 n 20 30
25 un 38 40
57 60

7.3.4 O6opypoBaHue aNs pasBanblLOBKN TPyO

7.3.4.1 Pa3BanbL0BKy TPy6 C OrpaHnyeHnem KpyTALWero MoOMeHTa cnegyeT NpoBOAUTL C MOMOLLLbIO pas-
Ba/IbLLOBOYHbIX YCTAHOBOK, 06ecneynsalLMx pesepcMBHoe BpalleHne pa3sasibLLlOBOYHOrO MHCTPYMEHTA.

7.3.4.2 B cocTaB pa3Ba/ibL0BOYHON YCTAHOBKM AO/HKHO BXOAUTb YCTPOWCTBO OrpaHMyeHunsa KpyTauLero
MOMeHTa, obecneynBarllee aBTOMaTUYECKY0O OCTAHOBKY BpalleHus pas3BafibLLOBOYHOIO WHCTPYMeHTa npu
[OCTMXEHUN 3a4aHHOT0 3HAYEHUA KPYTALWEro MOMEHTA.

7.3.4.3 flonyckaemasa npuBefeHHas MOrpelHocTb (OTHOLWEHNe abCoMOTHON MOrPeLHOCTN orpaHuye-
HUSA KPYTALWEro MOMeHTa K HanbonbllemMy 3HAYEHNIO KPYTALLLEro MOMeHTa) A0/Ha 6bITb He 6onee 0,05. Hawu-
60/bluee 3HaUYeHVe KPYTALWEero MoMeHTa 415 KaxAolk n3 4acToT BpalieHVs npuBefeHO B nacnoprte Ha pas-
Ba/ibLlOBOYHOE 060py0BaHMe.

7.3.4.4 Tepep NycKOM B aKcnayaTauuio passasblL0oBOYHAsA yCTaHOBKA f0O/XHA O6bITb NporpagynposaHa
B eiHMLax KpyTawero moMmeHTa. MNMepnoanYHOCTL NPOBEPKMN COOTBETCTBUA YCTAHOBKN TpeboBaHuio (7.3.4.3)
He pexxe 0HOro pasa B N0Aroga v Noc/e KaxAoro peMoHTa Uin 3aMeHbl YCTPONCTBA OrpaHnYeHuns KpyTaLero
MOMeHTa unun npusogaa.

BHeouyepegHaa nposepka NpoBOAUTCA B COOTBETCTBUWU C TpeboBaHuAMM 7.3.1.4 npu HeyAOBNEeTBOPU-
TeNbHOM KayecTBe Ba/ibLLOBOYHbIX COEAUHEHUA.

lMpoBepka pa3BasibL,OBOYHbLIX MalUWH OCYLLECTB/IAETCA C MOMOLLbIO cneyuanbHoro ctedga. Mpu oTcyT-
CTBUWN CTEHAA NPOBEPKY MOXHO MPOBECTM C NOMOLbIO AUHAMOMETPUYECKOTO K/Ua WU UHbLIX TEXHUYECKUX
cpefacTs.

7.3.5 MNpoBepKka pa3BanbLOBOYHOW MalNHbI C MOMOLWbIO AUHAMOMETPUYECKOTO Kaua

7.3.5.1 Tlpn npoBepke MOrpPeLHOCTN OrpaHUYeHus KpyTsALWero MoOMeHTa pa3BasibL,OBOYHOW MalUWHbI
yCcTaHaBNMBalOT pa3BasibL0BOYHbIA MHCTPYMEHT B pa3BasibLoBbiBaEMYo Tpyoy.

7.3.5.2 Mo tabnnue 10 onpeaensioT OPUEHTUPOBOYUHbIN KPYTALLMIA MOMEHT pa3BasibLOBKU TPYObI.

7.3.5.3 B cOOTBETCTBMU C MPOTOKOJIOM PaAyupoBaHus pa3BasibLOBOYHON MaluHbl (CM. TEXHUYeCcKoe
onucaHue M MHCTPYKLMIO MO aKcnayaTauny pa3BasibLOBOYHOW MaluMHbl) onpeaenstoT n ycTaHaBaMBalT Tpe-
6yemoe nosioxXeHne 3agatynka KpyTALWEero MOMeHTa.

7.3.5.4 Pa3Ba/ibL0BbiBaOT OA4HY TpyOy Ten1006MeHHOro annapara WUav KOHTPOJsIbHOro obpasua B pyu-
HOM pexume ynpaBfieHUs 40 OCTAHOBKW BpalleHus Nnpusoja pa3BasibL0oBOYHON MallUHbI.

7.3.5.5 OTCOeaMHAIOT 3aMOK Te/IeCKONMYecKoro Basa oT BepeTeHa pa3BasibLloBOYHOIO UHCTPYMEHTA.

7.3.5.6 YcTaHaBNMBaKT HA BEPETEHO NEPEXOAHUK N ANHAMOMETPUYECKMNI KTtOY.

7.3.5.7 PyKOAITKO/ AMHAMOMETPMUYECKOro K/4a No HanpasB/leHU0 BpalleHWs pa3BasibL0BOYHOIO WH-
CTpyMeHTa NpUBOAAT BEPETEHO BO BpalleHne u onpeaensainT 3HayeHne KpyTawWwero MoMeHTa.

7.3.5.8 Mpou3BoAAT TPU UMKIA KOHTPOSIbHbIX M3MepeHuii (7.3.5.4—7.3.5.7).

7.3.5.9 OnpepensioT cpefHee 3HauYeHne KPyTALLEero MOMeHTa 3TUX Tpex u3mepeHuii.

7.3.5.10 OnpefensaT pa3HOCTb NoKasaHWii 3Ha4YeHNs KpyTSALLEero MOMeHTa No NPOTOKOYy rpagynpoBa-
HUS pa3Ba/ibLLOBOYHOI MalMWHbl U MOSIYYEHHOTO 3Ha4YeHns no 7.3.5.9.

7.3.5.11 [lonyckaeTcs NMpOBOAUTL NPOBEPKY elie ANA OAHOro-ABYX 3HA4YeHW NONOXeHWl 3agaTumka
KPYTALLEro MOMeHTa.

7.3.5.12 YCTaHOBKY CuMTalT npowegweli nNpoBepKy, Korga OTHOWEHWE Pa3HOCTM 3HAYEHWUR KpyTs-
uwero momeHta (7.3.5.10) K 3Ha4YeHUIO KpyTALLero MmomeHTa MycT, Ana HanboNbluero 3HayeHUa 3agaTtynka
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KPYTALLErO MOMEHTa ro MPOTOKOMY rpajyMpoBaHMsA pasBasibl4OBOYHON MallWHbl He npeBbiwaeT 5 % AnA
COOTBETCTBYIOLLEN CKOPOCTH.

7.3.5.13 Mpu nposBefeHWN NPOBEPKM MNOTPELIHOCTM OrpaHUYeHUs KpyTALWEero MOMeHTa pa3Balsiblo-
BOYHOI MalUHbl HEO6XOAMMO BbINOMHATL TPe60BaHMA 6e30MacHOCTV B COOTBETCTBMM C yKaszaHUAMU Mep
6e30MacHOCTM TEXHUYECKMX ONUCAHMI U UHCTPYKLMIA NO aKcnayaTauuy Ha 6710k ynpaBneHns pasBasibLoBOY-
HOI MalluHbl U caMy 3JIEKTPUYECKYIO WU MHEBMATUYECKYIO MalluHy.

MpoBepATb MOrPELHOCTb OrpaHNYeHUs KPYTSALLEro MOMeHTa pa3Ba/ibLOBOYHOW MallWHbl ciedyeT He
pexe 1 pasa B 2 mecsaua npu nocTosHHON (10—20 cmeH B 1 mecsy) paboTe malwuHbl. MNpy nepmognyeckoit
paboTe ycTaHOBKM (1—2 cMeHbl paboTbl B TeyeHne 6 mMecsiLeB) NpoBepKy fonyckaeTcs NMPOBOAUTbL HE pexe
1 pa3a B 6 mecsueB.

8 lapaHTUpOBaHHOEe AaBfeHVe pasrepmMeTu3alnn BasibLOBOYHbIX COELUHEHNI

8.1 [laBneHue pasrepmMeTu3aumy BasibLLOBOYHOIO COEANHEHNS XapakTepusyeTcs 3Ha4YeHuem rugpasnu-
YecKoro Aae/eHnsl, Bbi3blBAOWEro HapylweHne repMeTMYHOCT COeAUHEHNUS MPU OAHOKPATHOM ruapasunye-
CKOM MCMbITAHWM TPYGHOro UM MeXTPYyGHOro NpoCcTpaHcTBa annapara.

8.2 FapaHTWpOBaHHOE AaBfieHue pasrepmeTusauun P onpeaensioT nNpu UCMbITAHUSAX MEXTPY6HOro
npocTpaHcTea:

P =Pa Kk ™
Mpu ncnbiTaHUsaX TPY6HOTo NPOCTPaAHCTBA KOXYXoTpy6uyaToro TensioobmeHHuka nnm ABO
P=n PQ Kk, o)

rae PO — HavmeHbllee pajnanbHoe ocTaTovyHOe flaBNeHne, BO3HNKatLWee Nocie OKOHYaHUA pa3sBasibLoBKN

Ha NOBEPXHOCTU COMPUKOCHOBEHUA TPYObl 1 TPYGHOI pelleTku;

n — KO3(hULMNEHT, yunTbiBaOLWMiA NogaepxXuBatLee BAUSHUE faBNEHUS NPU TMAPOUCHbITAHUN TPy 6-
HOro npocTpaHcTBa.
3HayeHnss POun paccunTbiBalOTCA NO AaHHbIM NPUAoXKeHnsa X;

KK — KoadhpuumeHT k1acca TOYHOCTN COefUHEHN TPy6 ¢ TPYOHbIMK pelueTkamu.
3HauveHns koadpuumeHTa Kk cnegyet npuHumaTs:
0.90 — gns 1-ro knacca TOYHOCTU COEANHEHWNIA:
0.70 — ansa 2-ro;
0,60 — ansa 3-ro;
0.45 — ansa 4-ro, 5-ro.

3HaueHusa Pa, paccuuTaHHble /1 CTAHLAPTHbLIX KOXYXOTpy6uyaTbiX TEn/JI006MEHHUKOB, MPUBELEHbI B
Tabnuue 14,P0 nagns ABO — B Tabnuue 15.

MexaHunyeckne cBoiicTBa maTepuana Tpy6 n TpyOHbIX peLleToK KOXYXoTpybuyaTbiX TeN1006MeHHbIX an-
napaTtos npueejeHbl B NpunoxeHun [l. MexaHnyeckne ceoiicTea matepuana Tpy6 n Tpy6HbIX pelueTok anna-
paTtoB BO3AYLIHOIO OX/IAXAEHUS NPUBEAEHbI B NPUIOXeHUn U.

3HaueHns PQpaccuMtaHbl NpU yCoBUU, YTO HaUBGONbLUNI Npeden TekyyecTn matepuana Tpy6bl oy 8*

\
(I'IT= —mj =151

°r )
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Tab6nuuya 15— HavmeHbluee pacyeTHOe fJaanieHne pasrepmeTusaumm PQ n Ans annapartos BO3/AYyLLUHOIO OX1aXAeHNS

PacueTHoe gaBnenue 10 *Pc *n. PacueTHoe gaBnexnue 10 PO-n
MicnonHeHne Knacc MMa (P. n.mc.‘cm21ans Tpy6 WcnonHexune Knacc MMa (Pa n.trctaM2! gns Tpy6
no matepnany  MYUMOCTK no matepuany  TOYHOCTH
25« 2 25K25 25* 2 25* 25

1 269 156 1 268 159
51(1) 2 258 141 2 257 144

3 247 125 B3{) 3 246 129

4 235 108 4 234 113

1 286 172 1 281 172
51(2): B1(3) 2 274 156 53(2) 2 270 157

3 263 140 3 259 142

4 250 122 4 247 125

1 318 184 1 469 279

2 305 165 63<3 2 450 253
B1(#) 3 291 146 ) 3 430 226

4 276 126 4 410 197

1 363 226 1 492 301

2 349 207 2 473 275
B1(5): 6 1(6) B3{4)

3 335 188 3 454 248

4 320 167 4 433 219

1 309 189 1 45
52: B4 2 297 173 M1A* 2 40

3 285 156 3 35

4 272 138 4 30

u/lna Tpy6 28 * 3.
8.3 Ycnosue, npyu KOTOPOM pasBasblLoBKka obecneunmBaeT 3afaHHYI0 repMeTUYHOCTb coeUHEeHNs Tpyb
C TPYGHbIMU peleTkamun npu rmgpoucnbiTaHnsax
Pi11.25Py, 9

raoe Py— Haubonbluee ycnoBHOe faBfieHne AN annaparta 4aHHOoro Tuna v UCNOMTHEHMA No maTepuany.
3HauveHua Py ana KoxXyxoTpybuyaTbiXx TEN006MEHHUKOB NpuBeAeHbl B COOTBETCTBYOLWMNX TEXHNYECKNX
ycnosusax, a gna ABO — B npunoxeHun K.

9 FapaHTpoBaHHaA NPOYHOCTbL BasibL,0BOYHbIX COE,CI'I/IHEHI/II‘/JI

9.1 TpOYHOCTb Ba/bLLOBOYHOIO COEANHEHUSA XapaKTepnsyeTcs yCUIMem BbiNPeCcCOBKM TpyGbl M3 Tpy6-
HOW peLlueTku.

9.2 Mog rapaHTUPOBAHHOW NPOYHOCTbIO Ba/IbLLOBOYHOIO COEANHEHUA cnedyeT NOHNMMaTb HauMeHbLlee
ycunve BbINPECCOBKU TPyObl, rapaHTMpyemoe TeXHONOrnel pasBanbLoBKM TPY6 ¢ orpaHMyeHneM KpyTsaLwero
MOMEHTA.

[apaHTUPOBaHHY0 NPOYHOCTb Ba/bLLOBOYHbIX COeANHEHWI F onpegensatoT no doopmyne

F =*dplfPO. (10)

roe dp — HOMMWHanbHbIN AnameTp TPyOGHOro OTBEPCTUSA, MM;
/| — ANvHa pas3BanbLOBKU, MM;
f = 0.3 — KO3(hPMUMEHT TpEHUA NpU BbINPeCccoBke TPy6bI;
Pa — HaunmeHbluee pagunanbHoe oCTaToYyHOoe AaB/ieHne, paccuntaHHoe no 8.2. MMa.

3HaueHus F, paccunTtaHHble no opmyne (11) Ans KoXyxoTpy6uaTbix TENT006MEHHUKOB, NPUBEAEHbI B

Tabnuue 16. a gns ABO — B Tabnuue 17.
9.3 YcnoBue NpoYHOCTU, NpK KOTOPOM pasBasiblLoBKa o6ecneymBaeT 3alaHHY0 NPOYHOCTb COeUHEHNS
Tpy6 c TpyGHOII pelweTkoli, onpegensetcsa no copmyne

FZNT. (11)
rae NT— oceBoe ycunue B Tpybe, paccuntbiBaemoe no N'OCT 34233.7, H.
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Ta6nuya 17 — FapaHTMpoOBaHHAs NPOYHOCTbL Ba/bLLOBOYHbIX COEAMHEHWI 4151 annapaToB BO3AYLIHOMO OX/1aXAeHNs

[apaHTMpoBaHHasA NPOYHOCTL [apaHTMpoBaHHas NPOYHOCTL
WcronHenve Knacc 10'1m5 H (F. krc) anst Tpy6 WcronHenve Knacc 10~* -A H (A xrc) ana Tpy6
no matepuany ' VOOM o MaTepuasly  tourocTw
25» 2 25»25 25»2 25un25
1 531 375 1 531 385
2 524 348 2 524 359
B1<1) 3 516 318 B3(1) 3 516 329
4 506 283 4 507 296
1 568 416 1 561 418
. 2 561 388 2 555 392
B1(2); B1(3) 3 552 358 B3() 3 547 364
4 543 323 4 539 331
1 627 441 1 929 674
2 618 408 2 917 628
B1<4) 3 607 371 B3(3) 3 903 577
4 595 328 4 886 518
1 728 551 1 983 732
2 720 519 2 972 687
B1(5); B1(6) 3 711 483 B3(4) 3 958 637
4 701 442 4 943 579
1 618 460 1 131
. 2 611 432 . 2 120
B2;b4 3 602 400 M1A 3 108
4 593 364 4 94

« [insa Tpy6 28 « 3.

10 KauyecTBO pa3BanbLOBKM TPYO M gedopmaunm TpybHbIX peleTok

10.1 M pPUYUHBI HaApPYLWEHNA TEPMETUYHOCTU COeANHEHWNN

10.1.1 Ha Ka4yecTBO M HafeXHOCTb CoOeAMHEHUI TPy6 € TPYOHbIMMN pelueTkaMu MOryT BAUATL cnepyto-
e NpUYmnHbI:

a) HecooTBeTCTBME (haKTMUECKNX pa3MepoB Wwara u gnamerpa oTBepCTWil TPyOHOI pelueTku YepTexHbIM,
Hannume CKBO3HbIX PUCOK HA MOBEPXHOCTU OTBEPCTUIA N HAPYXHOW MOBEPXHOCTU TPY6 B 30HE pa3BasibLOBKY;

6) HapylweHne TexXHONornn cb6opkn TPyOHbIX peLleTok C kapkacom TpybHOro nyuyka (nepekoc kapkaca
TpybHOro nyuka);

B) HenpaBW/bHbIW BbIGOP KPYTALLETO MOMEHTa pa3BasbLOBKM, NPUBOAALLNIA K HEAOBaNbLLOBKE UAN ne-
peBasnbLOBKe TPY6;

) NPUMEHEeHNe HeCOOTBETCTBYIOLWEro NN HEKOHAULUOHHOIO pa3BasibLLlOBOYHOIO MHCTPYMEHTA;

[) nnoxas 3a4yncTka HapyXHOl MOBEPXHOCTM Tpyb B 30HE pasBasibLOBKY;

e) 6onblimne gedopmanny TpybGHbIX peleTok Nog Bo3aelicTBMEM pa3BasbLOBKM Tpy6.

10.1.2 Ans npepoTtBpalieHns o6pa3oBaHns HErepMeTUYHbIX COeAUHEHWIA cnepyerT;

a) yCTpaHATb CKBO3Hble MPAMbIE 1 CNUPa/ibHble PUCKM HA BHYTPEHHER NOBEPXHOCTU OTBEPCTUIA TPY6HOIA
peLieTku;

6) 3aunLlaTb HapPY)XHYI0 NOBEPXHOCTbL TPY6 B 30He pa3BasibLOBKM A0 6/1ecka ¢ nomolbio o6opyaosa-
HUA. obecneynBarLL,ero paBHoOMepHy 06paboTky NOBEPXHOCTH;

B) MPUMEHATb pa3BasibLlOBOYHbIA UHCTPYMEHT, COOTBETCTBYIOLNIA KOHCTPYKUUN COEAUHEHUS; He Aony-
ckaTb NPUMEHEeHUs pa3BasibLOBOYHOIO MHCTPYMEHTa v AeTasneil K HeMy ApYyrux TuMnopasmepos.

r) BCTaBAATb POSINKM B KOPNYC BasibLOBKMA TO/IbKO YTOJLWEHHbIM KOHLOM Brepej, uHaye BHYTPEHHAS
NOBEPXHOCTb TPy6Obl CTaHET KOHMYECKON, a He LMAMHAPUYECKOW U 6bICTPO noTepsieT repMeTUYHOCTb Npun
aKcnyaraymu,
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[) HauMHaTb pa3BasibL0BKy NOC/e BBOJA KOpMyca MHCTpPyMeHTa B Tpyby 40 ynopa, B NPOTUBHOM Criyyae
NPOMCXOAUT U3HOC NOPOJHEN YacTu poanka 1 BO3MOXHO NosiBNeHne TpeLmnH B Tpybe;

€) CBOEBPEMEHHO 3aMeHATb U3HOLWEHHbIe PONIUKU, NHAYe BHYTPEHHSAS NOBEPXHOCTb TPYObl MOXET Nosy-
YNTb NOBPEXAEHNS;

X) He gonyckaTb BbICTyNnaHWsa POSINKOB 3@ BHYTPEHHIOIO MOBEPXHOCTb TPYGHOW peleTkn — 3TO MOXeT
BbI3BaTb nogpes Tpy6:

1) He gonyckaTtb LWenyLleHns BHyTPEHHEeR NOBEPXHOCTM TPy6bl M OCTPOro nepexofa OT pas3BasibLOBaH-
HOI YyacTu Tpyb6bl K Hepa3BasibL,0BaHHOIA.

10.2 WVicnpaBsieHWe HETEPMETUYHbIX COeAUHEHN

10.2.1 HerepmeTuuHble COefuHEHUs cnepyeT UCMPaBAATb OJHOKPATHOW MOBTOPHOW pa3BasibLOBKOIA.
[na coefuMHeHWA ¢ KaHaBkaMy BTOpas pa3BasiblLOBKa MPOBOAUTCA KPYTAWMM MOMEHTOM, YMEHbLUEHHbIM B
ABa pasa, Ana coeAnHeHul i 6e3 KaHaBOK — TEM Xe KPYTALLMM MOMEHTOM, 4YTO U Nnepsas passBanbloBka. He
[onycKkaeTca 3aBbllUeHNEe KPYTALLEro MOMEHTa W. KakK CneAcTeune, WenyweHne Tpyd n CHUXEeHNe KOHTaKTHOro
[aBneHns mexay Tpy6oii u peweTkoi. NMpu HEBO3MOXHOCTM UCMPaBUTL COeANHEHUE O4HOKPATHO NOBTOPHOA
pasBasnbLoBKO Tpyby cnefyeTt 3aMeHATb.

10.2.2 Ha npegnpuatumM-u3roToBuTene gonyckaeTtcs 3arnywartb KOMYecTBO TPy6, He npesblwakllee
ykaszaHHoe B TOCT 31842.

10.2.3 B annapartax BO34YLHOI0 OX/TAXAEHNS, B CEKLUN, cofepxalleil meHee 124 Tpy6, MOXHO 3arny-
WNTb 04HY TPY6y, cBbiwe 124 Tpy6 n Ao 200 — gBe Tpybbl, cBbIWe 200 Tpy6 — Tpu TPyObLI.

Yuncno 3arnyweHHblX TPy6 B O4HONM CeKLMN MOXET ObiTb YBEMYEHO 3a CYET YMEeHbLUEHNUS Yncna 3arny-
LWEeHHbIX TPY6 B APYTUX CEKLMAX MHOTOCEKLUMOHHOIo annapara.

10.2.4 Mocne ncnpasneHns AedeKTos annapartbl NOBTOPHO UCMNbITbIBAKOT HA rePMETUYHOCTb.

10.3 [Jdedopmauuu Tpy6HbIX POLIOTOK

10.3.1 Mpu pasBanbuoBke Tpy6 B TPYyOHOWN pelleTke KOHTAKTHOE AaBfeHWe MexAy HUMK Bbl3blBa-
eT ynpyrytoo gedopmMauuio nepembliek Mexay OTBepCcTUAMU, YTO BefeT K gedhopmaunn TpyOHOW pelueTku
B LieJIOM.

10.3.2 Kpome TOro, npu passanbLOBKe BTOPOro KOHLa Tpy6bl BO3HUKAET 0CEBOE yCUIne, KOTOpoe 3aBu-
CUT OT KOHCTPYKTUBHbIX MapamMeTpoB NPUMEHAEMOro pa3BasibLLl0BOYHOIO MHCTPYMEHTA, A/INHbI pa3BasibLOoBKK,
npefenos TekyyecTu mMaTepuanoB Tpy6bl U TPYOHON pelleTkn, CTeNEHN pa3BanbLOoBKK, N APYTrMX DakTopos.

370 ycunune MoxeT yBenuumaTb UM yMeHbLaTb AedopManmnio TpyO6HON peleTku.

10.3.3 MpaBuabHbI BbIGOP MocnefoBaTelbHOCTU pa3BasibLOBKM TPy6 NO3BONAET YMEHbLWATb 3HaYe-
Hue fgedopmauny TPYOGHbIX peLleTok.

10.3.4 Mpornb Tpy6HOI pewweTkn M/onpesensioT pacCToAHMEM MeXAy LeHTPamMun NOBEPXHOCTN TPYGHOA
pelweTku A0 1 nocse passasbLOBKU.

10.3.5 YBenunueHne gnametpa TpyOHOI peweTkn BcneacTeme ee gecdopmauymm npu passansuoske 40
onpefenatT Kak pa3HOCTb AnaMeTpoB TPY6GHOU pelueTkn 40 1 noc/ne pasBasibLoBKM.

10.3.6 3HauyeHus npornba W unysenunyenune guametpa [ O ANA KOXYXOoTpybUaTbiX TEMNSI00OMEHHNKOB He
npeBbIIalOT 3HAYEHNI, paccunTaHHbIX NO hopmynam:

w _ 0.7504( - Ir)

12

H (148
an- AA(4]-3r»)

13

A (3)
roei=lgan!H — OTHOWeHMe ANVHbLI pa3BanbLOBKM K TOMLMHE TPYBHO peleTky;
AF — yBenuueHue NoLWaan NOBEPXHOCTU TPYGHO peleTkn, MM2;
O — HapyXHblii guameTp TpyGHOIi pelueTku, MM.

H — TonuwwuHa Tpy6HOWN peweTkn, MMm.

10.3.7 3HauveHus OAAana Hambonee yacTo NpUMeEHSEMbIX pa3MepoB Tpy6 NnpusegeHbl B Tabnauyax 18 n 19.
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10.4 YmeHbleHne gedopmannint Tpy6HbIX peleTok

10.4.1 Mpwu pa3BasbuoBKe TPy6 B NnepBoil TpybHON pelleTke, B ciy4vae, Korja A/fiviHa pas3BasibLOBKU
MeHblle TOJWMUHbl TPY6HOI pelleTkM 1 pa3BasibLOBOYHbIA MOAC pacrnofiokeH 67mxe K HapyXHOW noBepx-
HOCTW. pelleTka BbirnbaeTcss Hapyxy. [ ymeHblleHns 3Toro npornba cnepyet BBOAUTb AOMOSHUTENbHbIN
NosiC pasBasibL0BKN, NPUMbIKAKOLWMNIA K BHYTPEHHE NMOBEPXHOCTU TPY6GHON pelleTku, N pa3BasibLoBbIBaTbL €ro
B NepBytlo oyepefb. MNpu 3Tom TpybHas pelueTka NPOrHETCA BHYTPb, W MocneAylolnii nporné Hapyxy oyaet
4aCTUYHO KOMMEHCMPOBAH.

10.4.2 Mpwu pa3BasibLoBKe BTOPOI TPYBOHON peLleTkn B Tpy6ax BO3HUKAIOT OCeBble HaNPsHXXeHUs cxaTus,
KOTOpble AOMOSIHUTE/IbHO YBENNYMBAIOT BbirlMb6aHne TPYOHbIX peleToK Hapyxy. /1S yMeHbLlleHna Hanpsxe-
HUA CxXaTus pasBabLOBKY BTOPOW Tpy6HOI pelleTku cnefyeT NpoOBOAUTL pa3BasibLlO€0UYHbIM UHCTPYMEHTOM
c yrny6neHHoi go 7— 10 MM BbITOUYKON B 060Me MO BbICTynatLWnin KoOHew, Tpy6bl.

10.4.3 OdrhekTuBHBIN cNOCO6 ymMeHbleHNs gedopmaunii narnba — npegsapuTtenbHas pasBasiblLoBka
LeHTpanbHOro nyyka Tpy6 B o6enx pewreTkax. STOT My4oK uUrpaeT posb NPOAO/bLHOI cBA3W. Yncno Tpyb B
nyuke 16— 19. Korga anametp TpybHoI peweTkn npeBbiwaeT 3000 MM. cnefyeT 4ONONHUTENBHO BBECTU elle
WeCTb TakMxX My4ykoB, PacnosioXUB MUX MO BEpPWIMHAM NPaBUIbHOIO LWECTUYIONIbHUKA B cepefunHax paguycos
Tpy6HOI peweTkn. 3TN NyyYkn HeobXoAMMO NPOHYMepoBaTb MO YacoBOW cTpenke undgpamu 1—6. Bo BTOPOIA
Tpy6HOIi pelleTke pa3BanblLoBbiBaTb UX cnegyeT B nopsake 1. 4. 2, 5. 3. 6. Mopafok pa3BanbLOBKN NYYKOB B
nepBoii TPyGHOI pelieTke MPOU3BOJIEH.

10.4.4 Tpwn pasBasiblLOBKe TONCTbIX TPYOHbLIX PeLleTOK HeCKO/IbKMMMK nosicamu crefyet obecneunsaTb
nepekpbiTUe NOSACOB Ha A/MHe 3—5 MM. pu NpUMeHeHUN BasibLOBOYHbIX COeANHEHUI B NepBoil TPy6HOIA
pelweTke pa3BasbLOBKY MOACOB BeAyT OT /IMLEBOI MOBEPXHOCTU K BHYTPEHHE, BO BTOPO/ — OT BHYyTPEHHEeA
K NUUeBoi. STOT NOPALOK YMeHblUaeT pacnopHble ycunua B Tpy6ax. MNpyn npuMeHeHMn KOMOUHUPOBAaHHbLIX
coefiuHeHnn B 06enx Tpy6HbIX pelleTkax nosica pa3sasibLOBbIBAOT OT BHELUHEV MOBEPXHOCTU K BHYTPEHHEN.
OTOT NOPAAOK 3alimLaeT cBapHble WBbl. B noscax, B KOTOPbIX HE NPOXOAAT KaHaBKW, pa3BasibLLOBKY BeyT
MO/IOBUHHBIM KPYTALWWUM MOMEHTOM.

10.4.5 Mpu pasBanbLOBKe Ten1006MeHHbIX annapatoB ¢ U-o6pa3HbiMu Tpybamu A5 YMEHbLUEHUN
nporn6a pasBasbLOBKY NPOBOAAT MN60 Ha BCIO TONWMHY TPyOHOI peweTku, nMb6o AByMA nosicamu, nepsblii
13 KOTOPbIX NPUMbIKAeT K BHYTPEHHel MOBEepXHOCTW pelleTku, a BTOPON — K HapyXHONR. [nA uckayeHus
npornéa B 3TUX TeMNJI00O6MEHHbIX annapaTtax TPYOHYH pelleTKy pa3meyalT [BYMA KOHLEHTPUYECKUMU
npaBu/bHbIMU BOCbMUYTFO/IbHUKAMW WUAW WECTUYTrofibHMKamMun (B 3aBUCUMOCTM OT PacnosioXeHUss 0TBEPCTUiA:
no BepliMHaM KBaApaToB WM TPEYrosibHUKOB) Ha TPWU 30HbI, cogepxaline no BO3MOXHOCTU 6/1M3KOe YMCNo
Tpy6, 1 pasBablLOBbLIBAT UX NOC/ef0BaTesIbHO OT nepudepun K LeHTpy. Korga gnameTp Tpy6HOW peLleTku
60nble 3000 MM. TPYOHYIO pelleTKy pasMevaloT YeTbipbMSA KOHLEHTPUYECKUMU hUrypamun Ha nATb 30H.

Takoli xe nopsafok cnepyet cobnwgatb nNpu pasBanblLoBke Tpyb6 B nepBoil TPyOHOW pelueTke
KOXYXOTpy6uaTbiX Ten1006MeHHbIX annaparos Apyrux TUMNOB.

10.4.6 119 KOMOUHNPOBAHHbLIX COeANHEHNIA, BO n3bexaHne KopobieHns TPy6HbIX peLeTok, CBapky Be-
OYT «Bpa3buBKy», Tak YTOObl ye npuBapeHHble TpybObl 6bIIM paBHOMEPHO pacnpefesneHbl No BCell NoBepx-
HOCTW pelleTK B TeYeHne BCero npowecca ceapku. OyepeHyto Tpyby npusapusaloT Ha yuyacTke, rae peweTka
YXO0 OCTbl/a.

10.4.7 Korpa gnameTp TpyOHbIX peweTok npesbiwaet 3000 Mm. nx pa3mevatoT no 10.4.5 n gononHum-
Te/IbHO pafnasibHbIMU IMHUAMU Ha LWeCTb UM BOCEMb CEKTOPOB B 3aBUCUMOCTU OT TuUMa PacrosioXeHus
Tpy6. D70 ob6n1eryaet KOHTPOSIb PABHOMEPHOCTU pacnpejesieHns NpuBapeHHbiXx Tpyo B TeyeHne BCEro npo-
Lecca cBapku. Mocne Toro, Kak npusapeHo 16— 19 Tpy6 B LLeHTpasbHON 30He NepBoil TpyOHOI pelueTku, Te
Xe camble TPy6bl He06X04MMO NPUBAPUTL U BO BTOPOI TPYGHOW pelueTke, YTo6bl CO34aTb JOMNOMHUTE/bHYIO
XEeCTKOCTb TPYOHOro nyuka.

10.4.8 B npouecce cBapku Tpy6Hble pelleTkn CTPeMATCA NPOrHyTbCA BHYTPb Kopnyca annapara, Ho
3TOT NPOrné B HECKOJIbKO pa3 MeHblie npornba oT passasiblLoBK/A. Pa3BasblLoBKYy HA4YMHAKOT Noc/e Toro, Kak
BCce Tpy6bl npuBapeHsbl K 06enm pelweTkam. Mocne atoro gedopmayun oT passBasbLOBKM BAUAIOT Ha Nporné
TPYOHbIX peLleTok TO/IbKO B Ten1006MeHHbIX annapatax ¢ U-o6pasHbiMu Tpybamu.

10.4.9 Mpu pasBanbuoBke Tpy6 B pasbeMHbIXx kamepax ABO. npu TonuwuHe Tpy6GHON pelieTkn meHee
50 MM. ee cnefyeT pa3meTuTb Ha 9 30H (PUCYHOK 11). Pa3BanbL0BKy TPYy6 BbINMOMHAKT 30HAMWN B NMOPsKe BO3-
pacTaHua Homepa. MopaAoK pa3BanbLOBKM BHYTPW 30HbI MPOU3BOJIEH.

2 4 6 8 1 9 7 5 3

PucyHok 11 — Pa3smeTka Tpy6Holi pelueTk ABO Ha 30HbI
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10.5 Cnoco6bl MOBbIWEHUA KayecTBa Ba/ibLLOBOYHbIX COEAUHEHN

[lns noBbIWEHNA KayecTBa Ba/bLOBOYHbIX COEJMHEHNI NPUMEHSIOT cejytoLine cnocoobsl:

- yBenmyeHne ANNHblI Ba/ibLLOBOYHOIO Nosca,

- NPUMeHeHne yNIOTHUTENbHbIX KaHaBoK Tuna P5;

- MPMMeHeHne pa3BasibLl0e0YHOro NHCTPYMEHTA C YI/IOM pa3BopoTa Po/vKoB He 6onee 2°;

- NpeABapuTenbHOE YNPOYHEHNE NOBEPXHOCTHOrO C/1051 OTBEPCTUiA B TPYBHOI pelueTke;

- CHUXeHWne TBEPAOCTU KOHL0B TPy6 3a cueT TepmoobpaboTku;

- npUMeHeHne ob6opyaoBaHNA C NPUHYANTENbHOW noAadvei BepeTeHa. Mpu aTom yron passopoTta posu-
KOB paBeH Hy/Io0.

11 KOHTPO/b repMeTUYHOCTN CoeAnHeHU Tpy6 c TPYGHbLIMU pelleTkaMmm

11.1 Cnocobbl KOHTPONSA rEpMETUYHOCTH

11.1.1 MoAroToBKa M NpoBeAeHnNe NCNbITAHWIA A0MKHbI BbINOMHATLCA B COOTBETCTBUU C HOPMATUBHbLIMU
[OKyMeHTaMu.

11.1.2 Bbi6op cnocob6a KOHTPONA repMeTUUYHOCTU ONpeaensieTcss HOPMOW repMeTUYHOCTU U3genusa nnm
KOHKPETHOro coegnHeHns (knaccom repmeTMyHocTM no Tabnuue 20). paboynm gaBneHUeM, KOHCTpyKuueln 1
HasHavyeHnem u3gennsa, TeEXHONOTMYECKMMN BO3MOXHOCTAMU KOHKPETHbIX CNOCO60B KOHTPOMSA repMeTUyHO-
cTU. OCHOBHblIE XapaKTepUCTUKN MeTOoLOB M CNOCO60B KOHTPOA repMeTUYHOCTU COCYA0B U annapatoB nNpu-
BeJeHbl B JOKyMeHTe [7]. MpumeHeHne MeTOA0B KOHTPOIS rePMETUYHOCTU, He NMPEeAYCMOTPEHHbIX AaHHbIM
cTaHfapToM, fonyckaeTcsi B 060CHOBaHHbIX Calyyasax TOMbKO NO COracoBaHUIo C ero pa3paboTynkom.

Ta6nuua 20— Cnocobbl KOHTPOS FEPMETUYHOCTM

[AvanasoH BbIABNAEMbIX Teueit

N36bITOuHOE AaBnexHne Pu

—
—

cm3/rog
" 1
(no Bo3ayxy Cnoco6 KOHTPONS repMeTUYHOCTH KOHTPONbHOIH Cpebl. MMa (krclcm2!
M b3 Marc WNK oCcTaTOYHbIV Bakyym awusgenuun
npu nepenage
a (B AaBneHni PKr Ma (mbl pT. CT.)
r 0.1 MMa)
My3bIpbKOBBIi Pn21.5 (15.0)
Ce. 6.6-10'8 Cs. 20,0 o
4 [0 6.6-10%8 A0 2000 JIIOMUHECLEHTHO-TuapaBnnyecknii 0.5 (5,0) £ Pu£ 2.5 (25.0)
BKMOY. BK/tO4. FmapaBnMyeckuii ¢ MIOMUHECLLEHTHBIM WH-

0.5 (5.0) 5 Pu £ 3.0 (30.0)
[VKATOPHbLIM NOKPLITUEM

My3bIpbKOBBIi 0.15 (1.5) £Pu£ 1.5 (15,0)
Cnoco6 MeCTHbIX BaKyyMHbIX kKamep Pocts 1000 (7-5)
Ce. 6.6-10 8 Cs. 2000 .
5 £06.6 10'3 A0 4-105 JIIOMUHECLLEHTHO-TUAPaBINYECKNIA 0.2 (2.0) £PM£0.5(5.0)
BKMto4. BK/IOH. TMapaBnnYecKknii C MIOMUHECLEHTHLIM UH-

[AMKATOPHbLIM MOKPbITUEM 0.1 (1,0) £ Pu£ 0.5 (5,0)

C npumeHeHnem kepocuHa no FOCT 3242 —

11.1.3 Knacc repmeTuyHocTu no tabnvue 20 onpegensieT HOPMy repMeTUYHOCTU U3Jenus uam coepu-
HEHWA 1 rpynny cnocob60B KOHTPONA repMeTUYHOCTU, obecneymBaloLmx nokannsaumno Teyeidl B COOTBETCTBY-
I0lWeM MHTepBasie yTeyek Npu onpegesieHHbIX yCI0BUSAX NOATOTOBKM Y MPOBEAEHNA KOHTPOA FepMeTUYHOCTMW.

11.1.4 CTeneHb HerepmeTUYHOCTW n3genus (coeauHeHus) no tabnuue 20 xapakTepusyeTcs MOTOKOM
rasa (so3gyxa) npu nepenage gasnenuin 0,1 MMa (1.0 krc/cm2).

11.1.5 B COOTBETCTBMM C KJ1ACCOM FepMeTUYHOCTU, YKa3aHHbIM B KOHCTPYKTOPCKOI JOKyMeHTauuu, B
TEXHONOTMYEeCKON AOKYMeHTaLnn fomKeH 6biTb yKa3aH KOHKPeTHbI Cnoco6 KOHTPONA repMeTUYHOCTH.

1 v 2-i knacc TOYHOCTW coefuHeHni Tpy6 ¢ Tpy6HOI pelleTKol COOTBETCTBYET 4-My Knaccy repmeTuny-
HOCTK. @ 3, 4 1 5-i1 knaccbl — 5-My Knaccy repMmeTUyHoCTHU.

11.1.6 WcnblTaHMA Ha repMeTUYHOCTb cneayeTt NPoBOAUTL NY3bIPbKOBLIM CMOCO6G0OM NpU faBfeHUN BO3-
Ayxa UM MHepTHOro rasa B MexTpybHom npoctpaHcTee 0,3/Py, Ho He meHee 0.2 MIMa (2.0 krc/cM2) u He 6onee
0.5 MMNa (5,0 krc/cm2), Ao rngpoucnbiTaHnii annapara Ha NPOYHOCTb.
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11.1.7 McnbiTaHns repMeTUYHOCTU cBapku Tpyb ¢ Tpy6GHbIMM pelleTkaMn B KOMOUHUPOBAHHbLIX Coefu-
HeHUAX cnegyeT NPOBOAUTL Ny3blPbKOBbLIM CNOCOG0M [0 BbIMO/IHEHUA pPa3BasbLOBKM, NPU yKa3aHHOM Bbllle
[aBneHnn Bo3fyxa Wan UHEPTHOrOo rasa B MeXTPYOGHOM NpoCTpaHCTBe.

11.2 KOHTpPOAb repMeTUYHOCTU NY3blpbKOBbIM CNOCO6GOM

11.2.1 Tpn KOHTpONEe repMeTUHYHOCTM Ny3blPbKOBbIM METOAOM W3Aenune 3anofiHAT rasom (Bo3ay-
XOM. a30TOM W/IN UHEPTHLIM ra3oM) 40 YCTAHOBJ/IEHHOrO TEXHWYECKUMW YC/IOBUAMU [aB/IEHUA U BbISBNAAIOT
CKBO3Hble AedeKTbl Mo NOSABMEHNI0 NYy3blpbKOB B BaHHeE C BOAON (Cnocob6 «akBapuyma») WM B Mbl/IbHOM
neHe, HaAHECEHHOW Ha KOHTPO/IbHYI0 NOBEPXHOCTb («AaB/NeHneM BO3Ayxa WA WHOW ra3oBoi cpegbl ¢ 06MbI-
nnuBaHneMmM»).

11.2.2 Tpe60oBaHuUA K y4yacTky ANA NPOBEAEHNA UCNbITaHWIA:

- yyacToK ANA NpoBeAeHUA UCNbITaHUA Ha repMeTUYHOCTb My3blPbKOBbIM METOAOM AO0/HKEH OoTBevaTb
TpeboBaHNAM TEXHUKM 6e30nacHoCTH;

- yHacTOK fLlO/XEH O6bITb 060PYA0BAH Y YKOMMNIEKTOBAH: YCTAHOBKOW 418 NOBbIWEHNA faBeHUSA ra3oBoi
cpenbl (komnpeccopom, 6an0HOM € ra3om (BO34yXOM, a30TOM UM UHEPTHbLIM ra3om)), yCTpOWCTBOM ANA No-
[ayn oCyLeHHOro Bo3ayxa no 3aBOJCKON CeTU M 3awWUTHLIMU yCTpoiicTBaMu (OrpaxAeHussiMu Wav cuctemoi
610KNPOBAHNA U CUTHANM3ALUN).

11.2.3 MoprotoBka U3genusa K UCNbITaHUAM NY3blPbKOBbIM METOAOM:

- n3genve, nognexatiee UCNbITAHNIO HA TEPMETUYHOCTb MY3bIPbKOBbLIM METOAO0M, JO0/IKHO ObITh OYnLLe-
HO OT Macfia u MexaHN4yecknx 3arpsa3HeHmnii:

- NpY HEOB6XOAMMOCTM NPOBEAEHUA UCNLITAHUIA C YyBCTBUTENbHOCTbLIO 6,60 '8 M3 Ta/c n meHee, u3-
[enusa nocsie UCMbITaHWUA Ha MPOYHOCTb U 06e3XNPUBaHUA HEOO6XO4MMO NPOCYLWUNTb COMIaCHO HOPMAaTUBHBLIM
[OKYMeHTaM.

11.2.4 MopafoK NPOBeAEHUSt UCNbITAHWUIA:

- n3fenve yCTaHOB/IMBAIOT HA CTEHA NMHEBMOUCHbITAHWIA:

- Moc/ie YCTaHOBKN TEXHOJIOTMYECKUX 3arfyLlek U KPbIWKN NOACOe4UHAIOT MAHOMETPbI:

- nepej, 3anofiIHeHNeM KOHTPONIMPYeMOro usgenusa Bo3AyxoM NpofyBaloT noAsoAsiwme Tpy60onpoBoAbl
cxXaTbiM BO34yXOM nof gasneHuem 0,2—0.6 MIMa, HO He 6onee 20 % nNpo6HOro gaBneHns, B TeyeHne AByX
MWHYT 1 NMOACOEANHAIOT UX K BXOAHbIM WITYLepam UCNbITYeMOoro usaenus;

- N1aBHO OTKPbLIBAKT A0CTYN BO34yXa B U3genue, NnogHUMaKT AaBfeHne 40 YPOBHSA, NpeayCMOTPEHHOTo
HOpMaTUBHLIMU AOKYMeHTamMu. of fasneHnemM u3gesnve BblAepxaTb B COOTBETCTBUN € TpebosaHuaMu (8).
[9]. (10). [11] n TOCT 31842. lpu 3TOM 3Ha4yeHuWe NPOOHOro faBneHUs AO/KHO 6biTb Takum, 4TOObI 3anac
NPOYHOCTM NO Npeaeny TekydecTn 6bi1 He meHee 1,2 (npu Temnepatype 20 eC).

11.2.5 WNcnbiTaHne n3gennsa Ha repmMeTUYHOCTb «AaB/ieHNeM BO34yxa C 0OMblIIMBAHNEM»:

- UCNbITaHue nsgenus nNposoAAT B nopsagke, onucaHHom B 11.2.4:

- Ha HapY>XHY YyacTb U3fenns HaHoCcAT neHoobpasywwnini pactsop. MeToa NpuroTosneHUsa neHoobpa-
3yI0LLMX pacTBOPOB ONucaH B nNpunoxexHun E gokymenTa [7];

- BU3yasibHO HabofalT nosB/eHe N POCT BO3AYLIHbIX Ny3bipbKOB HA 06MbI/IEHHON NOBEepPXHOCTU. Mpu
OTCYTCTBUM NY3blpbKOB YTeYEK HeT.

11.2.6 MVcnbiTaHue nsgennsa Ha repmMeTUYHOCTb CNOCOBOM «akBapuyma:

- UcnbiTyemMoe usgenne noMeLaoT B BaHHY, 3an0/IHEHHYI0 BOAOW. 115 noNyYeHMsa YMCTON Npo3payvHoii
BOAbl AONycKaeTcs 406aBUTb B HEe a/lloMOaMMOHMEBbIE KBACLbl U XpPOMNUK 6uxpomaTa kanusa K2Cr20 7 (kak
MHIMBUTOpPa Koppo3un);

- UCNbITaHWe n3genuns NpoBoAAT B Nopagke, onucaHHom B 11.2.4:

- HabnaaT 3a NOBEPXHOCTbLIO U3AeNnNs Yepes cTekNa B CTeHKaX BaHHbl MW C NOMOLL b Kakoro-nn6o
ONTUYECKOro yCTPOCTBa, NO3BO/IAIOLLETO OCYLLECTBAATb AUCTAHLNOHHbI/A OCMOTP;

- TemnepaTypa BOAbl B BaHHe A0/KHA 6bITb He Huxe 10 °C;

-TONWMWHA CNOS XWAKOCTU HaA UCNbITYEMbIM M34eNnem, HaxogAawumcs nog npobHbIM AaBfeHueM,
[O0/MKHa 6bITb He meHee 200 MMm;

- NPW HaAn4YuM yTeyek Ha NOBEPXHOCTU M3AeNuns NoABAAKTCA BO3AYLWHbIE My3bipbku. [pu OTCYTCTBUMU
yTeuek ny3blpbKOB HET.

11.2.7 TMpaBuia TeXHWKN 6€30MacHOCTM MPU NPOBEAEHNMN UCMbITAHWUIA MY3bIPbKOBbIM METOAOM:

- Npu NpoBefeHNN NHEBMATUYECKNX UCMbITAHUA M34ennii Ha NPOYHOCTb U FTePMEeTUYHOCTbL Heo6XxoAUMO
pykoBoAcTBOBaTbCA npasunamu [8];

- K NPOBEAEeHNI0 NHEBMATMYECKMX UCTbITaHWIA AOoNycKalTca nuua, npowegne obyyeHme no cneymanib-
HOCTUW. M3y4YMBLUNE NpaBUNa TEXHUKM 6€30MacCHOCTM 1 NONYUYMBLUME NO HUM UHCTPYKTaX;
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- THEBMOUCNbITaHNE U3aenuii 4OMKHO NPOBOANTLCS B CNeLnanbHbiX 60KCax NN Ha OTKPbITbIX Naowaga-
Kax, B nocfiefiHeM cnyyae Heob6xoAuMo cobnofaTh 6e3onacHoe paccTosiHue oT MecTa NpoBeAeHust ucnbiTa-
HUIN [,O MecTa HaxoXAeHusa nwaen;

- NosiB/IeHMe MOCTOPOHHUX NN, Ha y4YacTke B npouecce NpoBeAeHNs NCMbITaHWii CTPOro 3anpeLiaeTcs;

- BOKCbl A,0/MKHbI GbITb 060PYA0BaHbI CUCTEMAMU NMPUTOYHO-BLITAXHON BEHTUNALMK, GNOKAPOBAHUA ©
curHanusauum;

- NpefoXpaHnNTeNbHble U pefyKLMOHHbIe KnanaHbl 4O/HKHbI UMeTb cneLunanbHble KOXyXu, 3akpbiBatoLyue
[OCTYN K PeryiMpoBOYHbIM 610KaMm:

- 3aTAXKa pe3bb0BbIX KpenneHuii getaneli 4oMKHa NPOBOANTLCSA PABHOMEPHO, C NOOYepeAHbIM 3aTAaru-
BaHMEM NPOTUBOMNOMOXHbIX FAEK KPECT-HAKPeCT, C CO6MAeHneM napannenbHoCTN naHLeB;

- MaHOMETpP AO0/IKEH yCTaHaBAMBATLCS Tak. YTOObl ero wkana 6bi1a B BEPTUKA/bHOW NI0CKOCTH WK C
HaknoHom Bnepep o 30¢€;

- Ha WKane maHomeTpa Ao/kHa 6blTb HAHECEHA KpacHasa YepTa, ykasbiBallwas Hanbonblee faBneHne
B MCMbITYEMOM U3fenuu;

- 06CnyXuBalLWmMii nepcoHan Ha BpeMs UCNbiITaHWii NPO6GHbIM AaBNeHNeM [0/KeH 6biTb yaaneH B 6e3-
onacHoe MecTo;

- YCTPaHATb HEUCNPaBHOCTMW, MOACOEAMHATL WNAHIWM, NOATArMBATbL KpenexHble aeTanu Ha giaHuax,
npW HaNU4MM B yCTAHOBKE U UCTMbITYEMOM U3AEeNNM KOHTPOJIbHOTO rasa noj AaB/ieHNeM Bbllle aTMOC(epHOro,
3anpelyaercs;

- NOC/N1e OKOHYaHWS UCMbITaHWIi BCe BEHTUN UCNbITATENbHON YCTaHOBKM, KpOMe BeHTuneli gns cépoca
[aBfieHUsl, 4OMKHbI GbiTh 3aKPbIThl. DNEKTPONUTAHNE AOMXKHO BblTb OTK/IOUYEHO.

11.3 KOHTpPO/QIb repMeTUYHOCTU MO NajeHno AaBneHns

11.3.1 lMoTok rasa yepes HerepmeTuyHblie coeguHeHna N. m3 « Malc, cBA3aH c najeHnem gaBfeHus cne-
ayouwein 3aBUCMMOCTbIO
N =3.6- 10-*4PPYE (14)

roe AP — nageHvne gaBneHus. % B vac:
Pun — ucnbiTaTtensHoe gasneHune. MMa (krc/cm2):
Vc — o6bem cocyga, noanexatero UCnbiTaHo Ha repMeTUYHOCTb, M3.

11.3.2 MapeHue fasfieHns B UCMbITYEMOM COCy/le NPOUCXOAMUT U3-3a yTeuku Bo3fyxa yepes raHue-
Bble U pyr1ne pasbemHble COeiMHEHNS, Yepes 3anopHyo apMaTypy U Yepes CKBO3Hble fledeKTbl B CBAPHbIX
WwBax, N03TOMY 0 Hayana ucnbiTaHUin coeguHeHnii Tpyb ¢ TpYOHBIMK pelueTkaMy BCe BbllleyKa3aHHble yTeu-
KV BOMKHBI BbITh YCTPAHEHbI.

11.3.3 CsapHble LWBbl Kopnyca [J0/XHbl 6bITb MPOKOHTPO/IMPOBAHbI HepaspyLlawlwnMm MeTogaMm B co-
OTBETCTBUU C TPe6OBAHNAMU TEXHUYECKON [OKyMEHTaLMN. YCTpaHeHne ocTaslbHbIX yTe4yek npolye BCero npo-
KOHTpPO/IMpOBaTh CNOCO60OM OBMbIIMBAHWA UAWU APYTMM NoAXoAsawWwmumMm cnocob6om no taénuue 20.

11.3.4 KOHTpPO/Nb repMeTUYHOCTM CoeAnHeHuin Tpy6 ¢ TpyOHbIMU pelleTKamu Mo NajeHuto AasfieHuns
[O/KEH NPOBOANTLCA [0 TMAPOUCTLITAHUSA HA NPOYHOCTL Kopnyca Tens1006MeHHOro annapara. B npoTusHom
cnyyae annapat nocse rmaponcnbiTaHnil OMKEH ObiTb OCYLIEH B COOTBETCTBUN C HOPMATUBHOW JOKYyMeHTa-
unei.

11.3.5 Ha kopnyce ncnbiTyemMoro annapara unu Ha Tpy6onposoje nojgayn Bo3gyxa B 3TOT KOPNyC A0/X-
Hbl 6bITb YCTAHOB/IEHDI;

- MaHOMeTp knacca ToyHocTu 1.5. co wkanot 0—1 MMNa {0— 10 krc/cm?2);

- BEHTU/b BblNyCKa BO3fyXxa W3 n3genus;

- NpefoXpaHnTeNbHbI KnanaH, OTperyinpoBaHHblil Ha AaB/ieHe UCMbITaHuS.

11.3.6 [eTanu v y3nibl cUCTEMbI NOAaYN BO3Jyxa B UCMbITYEMbI KOPMYC AO/DKHBI NOABEPraTbCsa rmapo-
UCNbITAHUAM Ha NPOYHOCTbL AasneHnem 0.6 MIMa (6 krc/cm2). npocyweHbl 1 NPUHATLE OTK.

11.3.7 WcnblTaHna fO/MKHbI NPOBOANTLCA Ha CTEHAE, NY/bT YNpasBfeHNa KOTOPbIM A0/HKEeH Haxo4uTbes
3a npejeniaMn OXpaHHOI 30Hbl UK 3alyMLLaTbCA GPOHELYNTOM.

11.3.8 loToK rasa yepes HerepmMeTnyHble coegunHeHna no 11.3.1 fgosmkeH cooTBeTCTBOBATL fonyckae-
MOMY Tpe60BaHUAMU TEXHUUECKON AOKYyMeHTauumn n 3afjaHHoMy K1accy repMeTuyHoCTU.
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MpunoxexHue A
(o6a3aTenbHoe)

PacuyeT BHyTpeHHero gnametpa Tpy6bl 40 1 NOCNe pasBanbL0oBKN

A.1 BHyTpeHHne anameTpbl Tpy6bl (HAMMEHbLUWI [0 pa3BanbLoBKU <Mijn, HAMMEHbLWWH dE£"N 1 Han6GoNbLKii
nocrie passasibLOBKM) C/iefyeT PaccumTbiBaTh Mo opmynam:

rge de,d,, S —
6de. 6S. 6dp, &JA —

anm —

B —
P—

dm=da-25- +2582; (A1)
(A2)

CC* =%+ (A.3)
dk=d, +4m+B: (A.4)

&dY =" 2<Al* 26S2 +(p - 1)2Sdo: (A5)
1= 6de ; bdp A rr(n. (A6)

(A7)

HOMUHa/bHbIE HapyXHble W BHYTPEHHWIA AnameTpbl 1 TONLWMHA CTEHKN TPY6bl:

none gonycka pasmepos de, S. dp, d*

cpefAHee 3HayeHWe BHyTPeHHero AnameTpa rpy6bl nocne passasibLoBKU:

cpefHee U HavMeHbllee 3HauyeHue AuameTpasibHOro 3asopa Mexay AnameTpom TpyGHOro oTeep-
CTVA dp 1 HapyXHbIM AnameTpom Tpy6bl dB:

cpefHee 3HaueHue cTeneHn pa3BanbLOBKK (CM. Tabnuyy A.1);

KO3 ULMNEHT TONICTOCTEHHOE™ TPY6BLI.

Ta6nunya Al — CpefgHsis cTeneHb pas3BasibLOBKM TPy6

Hapy>HbIiA
anaveTp Tpybbl aa
MM
10

12

14

20

TonwwHa CpefHsas cTeneHb pa3BasibLOBKM B, MM. 4519 pa3BasibLIOBKN TUMOB

CTEHKV TpyObI Koachpyupent
S. Mm P PA P2.P3 P5 PL
1.0 1.25 0.36 0.28 0.06
15 1.43 0.38 0.30 0.08
2.0 1.67 0.41 0.33 0.11
1.0 1.20 0.36 0.28 0.06
15 1.33 0.38 0.30 0.08
2.0 1.50 0.41 0.33 0.11
1.0 1.17 0.37 0.29 0.07
15 1.27 0.39 0.31 0.09
2.0 1.40 0.42 0.34 0.12
1.0 1.14 0.37 0.29 0.07
15 1,23 0.39 0.31 0.09
2.0 1.33 0.42 0.34 0.12
2.5 1.45 0.44 0.36 0.14
1.0 111 0.38 0.30 0.08
15 1.18 0.40 0.32 0.10
2.0 1.25 0.43 0.35 0.13
25 1.33 0.45 0.37 0.15
3.0 1.43 0.48 0.40 0.18
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OkoHuaHue Tabnuubl A. 1

AMaI\:‘eanp)’f:;glbl . CTJ:::—(-I::;gb' Koath huument CpefHsAsi cTeneHb pa3BanblLOBKM B. MM. AN pa3BanbLOBKM TUNOB
i S. Mm P P4 P2. P3.P5 PL
1.0 1.09 0.39 0.31 0.09
1,5 1.14 0.41 0.33 0.11
2.0 1.19 0.44 0.36 0.14
25 25 1.25 0.46 0.46 0.16
3.0 1.31 0.49 0.41 0.19
35 1.39 0.51 0.43 0.21
4,0 1.47 0.54 0.46 0.24
1.0 1.06 0.40 0.32 0.10
15 1.09 0.44 0.36 0.14
2.0 1.12 0.47 0.39 0.17
38 25 1.15 0.49 0.41 0.19
3.0 1.19 0.52 0.44 0.22
35 1.23 0.54 0.46 0.24
4.0 1.27 0,57 0.49 0.27
1.0 1.04 0.46 0.38 0.16
15 1.06 0.48 0.40 0.18
2.0 1.08 0.51 0.43 0.21
57 25 1.10 0.53 0.45 0.23
3.0 1.12 0.55 0.47 0.25
35 1.14 0.57 0,49 0.27
40 1.16 0.59 0.51 0.29
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Mpunoxexne b
(pekomeHpyemoe)

KBanudpukauyna pabounx n UTP

B.1 K BbINONHEHWNIO pa3BasbLOBKM TPY6 AONYyCKAaTCSA AUNIOMUPOBaHHbIE Cnecapu-coopLIMKN He HUXe 4 pa3psasa,
06y4yeHHble naTTecToBaHHble N0 Nporpamme, CorlacoBaHHOM CO CrneLnanu3npoBaHHOR TeXHOMOrMYeCKoli opraHn3aume,
nof PyKOBOACTBOM WMHXEHepa, OTBETCTBEHHOTO 3a KpenneHue Tpy6.

B5.2 O6s3aHHOCTV ¥ NpaBa MHXeHepa, OTBETCTBEHHOrO 3a KpenneHve Tpyb6 TennoobmeHHbIX annapatos u ABO,
onpeaensanTcsa AOKyMeHTauuen no 4.4.
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Ta6nunuya B.1l

Knacc TouHoe™ coefuHeHwii Tpy6
C TPYGHOIA peLLeTKoiA

MpunoxeHne B
(o6sA3aTenbHoe)

Tpy6bl

CTanbHblie Tpy6bl

O603Ha4YeHE HOPMATUBHOTO JOKyMeHTa

FOCT 9567. xonogHoaedOopMUPOBaHHbIE
FOCT 550. rpynna A. xonogHoaetopMupoBaHHble. cTanb mapok 10 n 20

FOCT 550. rpynna A. xofi0aHoAe(OPMUPOBAHHbIE U3 IETMPOBAHHON CTanu
FOCT 9941 BbICOKOW TOYHOCTU

rOCT 8734
FOCT 9941 noBbIWEHHON TOYHOCTH
112]

FOCT 9941 06bIYHOW TOYHOCTUN
113]

NMpumeyaHne — [onyckaeTcs NMPUMEHEHWE TPY6 MOBLILIEHHON TOYHOCTWN B COEAMHEHUSIX 6ONEe HWU3KOro
Knacca To4yHoOCcTU. Hanpumep, B coeiMHEHUsX 4-T0 Knacca TOYHOCTU [ONycKaeTcs npuMeHeHue Tpy6, COOTBETCTBYIO-

WKMX Mo ToYHocTn 1. 2 n 3-My Knaccam.

Ta6bnunuya B.2

Knacc TouHOCTM coenHeHwii Tpy6
C TpYGHOIA peLLeTKoii

MegHble N NaTyHHble Tpy6bl

O603Ha4EHME CTaHAapTa Wi TEXHUYECKUX YCOBWIA

FOCT 21646 noBbILLIEHHON TOYHOCTH

FOCT 21646 HOpMasibHOM TOYHOCTYU

NMpumevyaHue — [JonyckaeTcs NpUMeHeHWe TPy6 MOBbILEHHOW TOYHOCTU B COEAMHEHUAX GONee HU3KOro
Knacca TOYHOCTM. Hanpumep, B COeAMHEHUsX 4-T0 Knacca TOUHOCTY [ONycKaeTcsi NpuMeHeHne Tpy6, COOTBETCTBYHO-

LMX N0 TOYHOCTU 1-My M 2-My Knaccam.
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Mpunoxexve I
(pekomeHpyemoe)

MpumeHeHNe K1accoB TOYHOCTM M TUNOB COEAUNHEHUN

Tabnunua Il

Knacc Ha3HauyeHne TcnnooGbienMbix annapatoB O COOTBETCTBUM C rpynnoii cocysoBs Tun coeanHEHNs
TOYHOCTHU v annapatoB no FOCT 34347.TOCT 31842 IFOCT 31838 A

AnnapaTbl 1-/ rpynnbl, MO pacyeTHbIM AaB/EHWI0 U TemMnepartype CooT-

. C2P4; C1P41h P425; P53>
BETCTBYIOLME 2-ii rpynne

a — annapartbl 1-/ rpynnbl, N0 pacyeTHbIM AaB/IEHUI0 U TemnepaType co- . . .
2 oTBeTcTBylOUMe 3-ii rpynne; C1P4; C1P3: C3Pasy Pa2

6 — 2-a rpynna P53

a — annapartbl 1-i rpynnbl, N0 pacyeTHbIM JaB/IEHUI0 N TeMnepaType co-

i P4; P5; C1P3; C1P2; C3P44>
3 oTBeTCTBYlOLWE 4-i1 rpynne;

6 — 3-a rpynna Cc1P1
4 a— 4-5 rpynna;

6 — annapatbl 418 paboTbl N0OA BakyyMOM C OCTaTOYHbIM JaBNIEHNEM HE  P2: P4: C1P1: C3P1
5 HUXe 5 MM pT. CT.

UPS 10,4 MMa (64 krc/cm2).
2| faBneHue cpepnbl B kKoxyxe P S8.0 MIMa (80 krc/cm2);

AasrieHune cpefbl B Tpy6ax P S 16.0 MIMa (160 krc/cm2); 1S 450 *C.

To xe. ANs cpef C NOBbILEHHOW NPOHMKaOLL el CNOCOGHOCTLIO; rasbl, 1ErKOBOCMIAMEHSOLNECS XUAKOCTU.
4: ina cTanei ¢ NOBbILEHHON CKOHHOCTbIO K 06pa3oBaHunio ropsaumnx TpewmH (06XH28MAT. 08X22H6T u T. n.).

MpumeuyaHue — MpoBepxa NPOYHOCTU BasbLOBOYHbIX COEAUHEHNIE — CM. pasgen 9; npoBepka repMeTuy-
HOCTY Ba/bLLOBOYHBIX COEAMHEHUN — CM. pasfesn 8; NpoBepKa NPOYHOCTU KOMGUHUPOBAHHbLIX COEANHEHNA — MO HOp-
MaTUBHbIM JOKyMEHTaM.
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MexaHundyeckue cBoiicTBa Martepuana Tpy6 v TpyGHbIX peleTok

Ta6nunya AO1

Mpunoxexne
(cnpaBoyHoe)

KOXYXOTpy6uUaTbiX TONTOOGMEHHbIX annapaTos

NcnonHexne ar
annapartoB Marepuan MMa
no marepuany TPyGel («clcm2)

M1(1) Ctanb 10 210
no N'OCT 550 (2100)
M1(2) Cranb 20 250
no rOCT 550 (2500)
M2(1) Cnnas AMr 2 80
nolfOCT 18475 (800)
M2{2) Cnnas AMr 2 80
nolfOCT 18475 (800)
M3 Natyub NAMw 77-2-0.05 140
no rOCT 21646 (1400)
M4. Cranb 15X5M nnun X8 220
B7 no FOCT 550 (2200)
M5 Cnnas BT1-0 245
no FOCT 22897 (2450)
M8. Cranb 08X18H10T 200
M10<1), no NOCT 9941 (2000)
B2(1)
M3. M11, Crtanb 10X17H13M2T 220
B3 nolfOCT 9941 (2200)
M10(2). Ctanb 12X18H10T 200
B2(2) no FOCT 9941 (2000)
M12, Ctanb 08X22H6T no 350
M23 FOCT 9941 n (3500)
FOCT 5632
M17(1) Cranb 10r2 no 270
FOCT 550 n rOCT 8732 (2700)
M17<2) Ctanb 102 no 270
FOCT 550 n FOCT 8732 (2700)
M19, Ctanb 08X22H6T no 350
M21 FOCT 5632 n (3500)
FOCT 9941
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10-5 £>.

MMa

<io-6 ET
Kreicy?2)

1.98

0.71

0.71

1.02

1.12

2.00

2.00

Matepunan
TpyGHOI peweTku

Ctanb 16I'C no rOCT 5520

Cranb 16I'C no rOCT 5520

Cnnas AMr 5 no FOCT 4784.
FOCT 17232

Cnnae AMr 6 no FOCT 4784.
FOCT 17232

Ctanb 16IC no NOCT 5520 ¢
HannaBKoi naTyHblo Mapku J10
62-1 nnn 1 63 no NOCT 15527

Cranb 15X5M no rOCT 5632.
FOCT 7350. rpynna A
FOCT 8479. rpynna IV

Cnnas OT4-0
no OCT 23755

Crtanb 12X18H10T
no FOCT 5632 n
FOCT 7350. rpynna A

Cranb 10X17H13M2T
no FOCT 5632 u
FOCT 7350. rpynna A
Cranb 12X18H10T
no FOCT 5632 u
FOCT 7350. rpynna A

Ctanb 16I'C no rOCT 5520

Cranb 10r2C1 no roCT 5520

Ctanb 09Ir2C no NOCT 5520

Ctanb 08X22H6T no
FOCT 5632 n FOCT 7350,
rpynna A

Cp
MMa
(Krc.cMm2)

290
(2900)

290
(2900)

120
(1200)

140
(1400)

290
(2900)

420
(4200)

450
(4500)
240

(2400)

240
(2400)

240
(2400)

290
(2900)

330
(3300)

290
(2900)

350
(3500)

10-5 £p.
MnNa
<10-6 Ep.

Kc.'cm2)
2.08
2.08

0.71

0.71

2.00

2.03

2.08

2.00

2.00



OKoH4aHve Tabnuubl [. 1

VicrionHeHve
annaparos
no marepuasny

M20,
M22

M24

B1

B6<1).

B9<1)

B6<2),
£9<2)

B8.
510

Marepuan
Tpy6bl

Ctanb 08X21H6M2T
no rOCT 5632

Ctanb 08X21H6M2T
no rOCT 5632

Cranb 08X13
no FOCT 9941

Crtanb 08X18HIOT
no FOCT 9941

Cranb 12X18H10T
no NOCT 9941

Cranb 10X17H13M2T
no NOCT 9941

10-*-Er
«r MMa
MMa
(I‘O—« Er
(krc/cm2) Kc/ovd)
350 2,00
<3500)
350 2,00
(3500)
350 2.10
(3500)
200 2,00
(2000)
200 2,00
(2000)
220 2,03
(2200)

Marepuan
TPpYGHOIA peLueTku

Ctanb 08X21H6M2T
no rOCT 5632 u
FOCT 7350.

rpynna A

Cranbl6lrc
no FOCT 5520

Cranb 12X13

no NOCT 5632.

FOCT 7350. rpynna A.
FOCT 8479. rpynna IV

[ByxcnoiiHasa ctanb16C
+ 12X18H10T
nolOCT 10885

LByxcnoiiHas cTanb16rC
+ 12X18H10T
no FOCT 10885

LByxcnoiiHasa cTanb16rC
+ 10X17H13M2T
no FOCT 10885

FOCT P 55601—2013

10-* Ep.
«» Mrla
a
(t0-6 Ep.
(krc/cm2) krclow)
350 2.00
(3500)
290 2.08
(2900)
350 2.10
(3500)
290 2.08
(2900)
290 2.08
(2900)
290 2.08
(2900)

MpumeyaHune — [na Tpy6HbIX peLleToK U3 ABYXCAOIHbIX CTane uam c HannaBkoW NpuBefeHbl MexaHuye-
CKue CBOWCTBA OCHOBHOrO c/105i. MpUIoXeHWe pacnpocTpaHAeTCs Ha aHanorMyHble matepuasnbl no Hopmam ASME un

EN.
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Mpunoxexne E
(cnpaBoyHoe)

OuameTpbl TPYGHbIX OTBEPCTHIA 5-ro Knacca AN PEMOHTHbIX pa6oT

E.1 Tpy6Hble OTBEPCTUS A1 PEMOHTHbIX pa6oT (5-i knacc), npu Heo6xoAMMOCTH, cnefyeT pa3BepHyTb 40 pasme-
pOB, yka3aHHbIX B Tabnuue

Ta6bnunuya E1
B munnumetpax

AvameTp Tpy6HOro oTBepCTUS

HapyxHblii gnameTp Tpybbl da 47 He Gonee
16 17,0
20 21.0
25 26,0
38 39.2
57 58,6
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MpunoxeHue X
(o6a3aTenbHoe)

OnpegeneHne HanMeHbLWEero 0OCTaTOYHOIO AaB/IeHUA B Ba/ibLLOBOYHbIX COeUHEHUAX

X.1 HaumeHbluee paguanbHoe ocTatouHoe (KOHTaKTHOe) AaBeHue PO, BO3HMKaKOLWee Noc/ie OKOHYaHUs pasBasib-
LIOBKM Ha MOBEPXHOCTU COMpUKacaHus Tpy6bl 1 TPYGHOR pewweTku, crefyeT NpUHUMAaTh PaBHbIM MEHbLWEMY U3 ABYX 3Ha-
UeHWii. paccunTaHHbiX No hopmyne

Po - nTin® 0K.1)

n 2 o A
7T m[i +(2-i)-v 1
npu

(K.2)

0K.3)

Koath(hnUMEHT M, yuuThIBaOLW Wi NOALEPXMUBAIOLLEE BAVUSIHUE AABEHNS NPYU TMAPOUCTIBLITAHUM TPYGHOTO NPOCTpaH-
CTBa. C/ieflyeT onpeaensiTs no dopmyne

" =1+ (Ptax-1I,C-1 (0K.4)
[Ans KoxyxoTpy6yaTbix TENI006MEHHUKOB!
Py=mmjt Wptn +— LWk. 2InpmJ 1+ -n'V 1] (K.5)
am L J;
[ns annapatoB BO3AYLIHOMO OXNaXAEHUA:

Pl>min]|l; Inptn +— r (K.6)
[ "o

s AU 247 W

K=32_ .22 (K.8)

dP

rae ¢ T. ap. ET, Ep — HavpueHblune npegenbl TekyyecTW M MOAY/M MPOAO/bHOM YNpyroctu maTepuanos Tpyobl U
Tpy6HOW peweTku (Nnpunoxenunsa 4 n N), MMNa;

P, — oTHOCUTeNbHOE oNTUMasibHOE fiaB/ieHne passasbLoBku. MMa:

p — KO03(h(PMLMEHT TONCTOCTEHHOCTMN TPYObI:

max
nT =— - k03P (hMLMEeHT pa3bpoca 3HaAYEHNSA TeKy4ecTn martepunana Tpyobl;
o
-
dE‘in. Smin. SmeK __HavpueHblune 1 Hanbonbluve npefenbHble pasrvepbl HAPYXXHOTo AramMeTpa U TOJLLMHbLI CTEHKM

Tpy6bl, MM;
¢ — KoathhuuneHT:
1 dp — war pacnosioxeHns n gnameTp TPYOHbIX OTBEPCTUI, MM;

K — KO3(PUUNEHT TONCTOCTEHHOCTU LMINHAPUYECKON BTY/IKU, 3KBUBA/IEHTHOI TPYOHOW pelueTke
no conpoTusnexuto gechoppkaumapy Npu passasbLOBKe.
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MpunoxeHne N
(cnpaBoyHoe)

MexaHunyeckne cBoiicTBa MaTtepunana pr6 n pr6HbIX peweTok annapaTtoB BO34YWHOIo oxnaxaeHuna

Ta6bnunuya W1

10-5 £1 t0-6 Ep,

Menonterne Matepuan "r MnMa @ MMa

annapatos no Tov6bI MMa no-e E MaTepunan Tpy6HOI pelieTkn MnNa N E

maTepuany Py (kre'cei2) MCfcM2) (kre/em2) KrcCcuZ‘)l
Cranb 10 210 Cranb 16IC 290

B1(1) fo FOCT 8733 e100) Y9 noroctss20 @900) 208
Cranb 10 210 Cranb 09r2C 290

B1(2) no MOCT 8733 (2100) 1.98 no MOCT 5520 (2900) 2.00
Cranb 10 210 Cranb 10r2C1 330

B13) no FOCT 8733 (2100) 198 5rOCT 5520 @3300) 200
Cranb 20 250 Cranb 16IC 290

B1(4) no rOCT 8733 (2500) 2.02 no FOCT 5520 (2900) 2.08
Cranb 20 250 Cranb 09r2C 290

B1(5) no rOCT 8733 (2500) 2.02 no FOCT 5520 (2900) 2.00
Ctanb 20 250 Cranb 10r2c1 330

51(6) no FOCT 8733 (25000 292 norocT 5520 @300) 200

B2 Cranb 15X5M nnun X8 220 2.00 Cranb 15X5M 420 2.00
no FOCT 550 (2200) : no FOCT 7350 (4200) )
Cranb 12X18H10T 200 Cranb 12X18H10T 240

63(1) no FOCT 9941 (2000) 2.00 no FOCT 7350 (2400) 203
Cranb 12X18H10T 200 Cranb 08X22H6T 350

63(2) no FOCT 9941 o00) 290 noroCT 7350 @3500) 200
Cranb 08X22H6T 350 Ctanb 12X18H10T 240

B3(3) no NOCT 9941 (3500) 2.00 no rOCT 7350 (2400) 203
Ctanb 08X22H6T 350 Crtanb 08X22H6T 350

63(4) no FOCT 9941 @s00) 290 noroct 7350 @s00) >0
NaTtyHb TAMW Cranb 16I'C no

E5 77-2-0.05 140 102 FOCT 5520 ¢ nnakvpyoLwmnm co- 290 2.08
no FOCT 494 unn (1400) ’ eM n3 natyHu MO 62-1 nnu 163 (2900) ’
FOCT 21646 no FOCT 15527*
AntomuHnin A4L 60 AntoMuHnit AMr 5 120

M1A(1) (3aroToBKa) (600) 071 no FOCT 17232 (1200) 0.71
Antomunnnii AQ1 60 AntoMuHUA AMr 6 140

M1A(@) (3aroToBka) (600) 0.71 nolfOCT 17232 (1400) 0.71

* [pnBefeHbl MexaHN4Yeckme cBOCTBA OCHOBHOIO C/OSI.
MpunoxeHne pacnpocTpaHAeTCa Ha aHallornyHble Matepuansl no Hopmam ASME n EN.
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MpunoxeHne K
(cnpaBoyHoeE)

Haun6onbwee gasneHve Py ans annapatoB BO3AYWHOIO OXAaXAeHUs

Ta6nunya K1l

Hanb6onbwee gaBneHne PxMlMa
HaumeHoBaHue AN VUCMONHEHWUs annapaToB No matepuany

annapaTos
Bl B2. S3.b64.B5 M1

AnnapaTbl BO3AYLIHOTO OX/TaXAeHUs

no FOCT P 51364 64 16
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1)
[2]

{43

BL

[711

[8]

[9]

[10J

[11)

[12)

[13

44

OCT 26-1015—85
OCT 26-17-01—83

OCT 26-17-02—83

CTO 00220368-014—2009

CTO 00220368-015—2009

CTO 00220368-018—2010

OCT 26.260.14—2001

MB 03-576—03

N6 03-584—03

MB6 09-540—03

N6 09-563-03

TY 14-3P-55—2001 '}

TY 14-3-1905—93

Bubnuorpacusa

Kpennexue rpy6 B Tpy6HbIX pewweTkax (MepensganHne nwonb 2007 r.)

AnnapaTbl TeNN006MeHHblE W annapartbl BO3AYLIHOTO OXNaXAEHUs CTaHAapTHble.
TexHuyeckne Tpeb6oBaHNA K pa3BasibLioBke TPY6 C OrpaHMyeHnem KpyTAaLero MOMeH-
Ta (MepeunsgaHue mapt 2007 1.)

NHCTPYMeHT paseasibL0BOYHbIV C NPUHYAUTENBHBIM OXNaXAeHNeM 1 CMa3Koi ana
Tpy6 AnameTtpom 10—57 mm. KoHcTpykuus v pasmepsbl (MepeusgaHvne okTa6pb
2007 r.)

Kpennexue Tpy6 B TPyGHbLIX pelleTkax KOXyXoTpy6uaTbix Ten/s006MeHHbIX annapa-
T0B M ABO. O6Lmne TexHnyeckne TpeboBaHns

VIHCTpYMEHT paseanbLioBOYHbIA Ana Tpy6 avameTpom 10—57 mMM. KOHCTpyKuus u
pasmepsl

ATTecTauusa TexXHoNoruy passasbLoBKn TPY6 B TPYOHbLIX pelieTkax KoXyxoTpy6ua-
TbIX TEN1006MeHHbIX annapatos n ABO

Cocygbl 1 annapaTbl, pa6oTawwue nopj pgasneHneM. Cnocobbl KOHTPONA
repmMeTn4yHoOCTH

Mpasuna ycTpoiicTea 1 6e30nacHoii 3kcnayatauun cocydos, paboTarolwux nog
AaBneHnem

MpaBuna NpoekTNpoBaHWs, U3rOTOB/IEHUA U MPUEMKN COCY/A0B M annapaTtoB CTallb-
HbIX CBAPHbIX

O6uwme npasuna B3pbIBO6€30MNACHOCTY A B3PbIBOMNOXAPOONACHbLIX XUMUYECKMX,
HeTeXnMUYeCKnx 1 HepTenepepabaTbiBatoLMX NPOU3BOACTE

MpaBuna  NPOMbIWIEHHOW  6e30macHoCTM  ANa  HedTenepepabaTbiBatoLnxX
Npon3BO/ACTB

Tpy6bl CTanbHble 6€CLOBHbIE /18 NapoBbIX KOT/I0B 1 TPy6ONPOBOA0B. TexHuYeckune
ycnosus

Tpy6bl 6eclloBHbIE ropsye- U X0N0AHOAEe(POPMUPOBAHHbLIO N3 KOPPO3UOHHO-CTOKOA
cTanu mMapok 08X22H6T (3M53). 08X21HEM2T (3M54) n 10X14rHAT (3N711)
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YAK 66.045.1:006.354 OKC 71.120

Kniouesble cnoBa: kpensjeHue Tpy6, pasBasibLoBka Tpy6, Tennoo6MeHHble annapaTsl, Tpy6Has pelseTka,
pa3BafibLlOBOYHbIA MHCTPYMEHT, pa3BasibL0BOYHOE 060pyA0BaHME
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