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Meskrocy1apcTBEeHHOH HayYHO-TEXHHYECKOH KOMHCCHEH 10 CTaHIapTH3alUH, TEXHWYECKOMY HOPMHPOBAHHIO M
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3 Hacrosimmit CBoj nmpaBuil npeAcTaBisier co0oW ayTeHTHUHBIN TekeT MexrocynapcrBeHHoro cpojaa mpasuin MCIT
4.02-101-98 «IIpoekTupoBaHHE U MOHTaX TPYOOIPOBOJOB CUCTEM OTOIUICHHS C HUCIOJIb30BAHUEM METAJUIONOIMMEPHBIX
TpyO»

CBOJ ITPABIMJI T1O ITPOEKTUPOBAHIIO 1 CTPOUTEJIBCTBY

MHNPOEKTHUPOBAHUE U MOHTAXK TPYBOITPOBOJIOB CUCTEM OTOIIVIEHUA C UHCITIOJIb3OBAHUEM
METAJIVIONIOJIMMEPHBIX TPYB

DESIGN AND INSTALLATION OF PIPELINES FOR HEATING SYSTEMS USING METALPOLIMERIC
PIPES

BBenenue

Hacrosimit CBox TpaBWiI COACP)KUT PEKOMEHJAIMU 110 TPOEKTHPOBAHWIO M MOHTAXy CHCTEM OTOIUICHHS C
UCIIOJIb30BaHUEM METaJUIONOIUMEPHBIX TPYO.

[Ipu pazpaborke CBoja MpaBUII UCIOJIB30BAHBI ONBIT HIPUMEHEHHUS! MX MPH MOHTAXXE CHCTEM OTOIUICHUSI M TOpPSYEro
BostocHaOxeHus B Poccuiickoit Penepauu 1 pe3yabTaTsl CEpTUPHUKAIMOHHBIX HCIBITAHHUH.

MertannononuMepHass TpyOa TMPENCTaBIseT COOOH NATHCIOWHYIO KOHCTPYKIHMIO (PHCYHOK 1), COCTOSIIyIO U3
TOHKOCTEHHOW aJIOMUHHMEBOW TPYObI, HA KOTOPYIO M3HYTPH M CHApPY»KH HAHOCHTCS KJIEeBasi OCHOBA, a 3aTEM - «CIIHTBIN
TTOJIMATHIIEH.

MerannononumepHas Tpy0a codeTaeT cieayloue JOCTOMHCTBA METANIMIECKON 1 TIIaCTMAccoBOi TpyO:

- 100 %-Has KUCIOPOIOHETIPOHUIIAEMOCTE;

- KOPPO3UOHHAsS! CTOMKOCTB;

- OTCYTCTBHME MUHEPAJIbHBIX OTJIOKEHHI Ha CTEHKaX TpyoO;

- IOJITOBEYHOCTH 25 JIeT;

- MOPO30YCTOMUYUBOCTb;

- Ha/I©KHOCTb PabOTHI B YCIIOBUSX ITOBBIIIEHHOW CEHCMUYHOCTH;

- ITOBBINIEHHAS! [ITyMOTIOTJIOMAIONIAs CIOCOOHOCTH;

- y10OCTBO TPaHCIIOPTUPOBAHUS;

- TCXHOJIOTUYHOCTb MOHTaXa - pr6bl JICTKO T'HYTCH, ITO3BOJIAIOT OFI/l6aT]: 9JICMCHTBI HOMemeHHﬁ, HC TpeGyeTca TOYHaA
MIOJIrOHKA JITHEHHBIX pa3MepoB;

- MOHTaX HENOCPEICTBEHHO 03 CBapKHW, Hape3Kd pe3bOBl, ¢ 00OpYIOBaHWEM M TNPHOOpaMU W3 CTajH, JATyHH,
IIACTMAcC IPH ITOMOIIY COEANHUTENILHBIX IETaICH.



[To mMepe pacimpeHus 00J1aCTH IPUMEHEHHS METAIIONONIMMEPHBIX TpyO B CBOJ IpaBuil OylyT BHECEHBI HEOOXOANMbBIE
JIOTIOJTHEHHSI.

B paspabotke HacTosmero CBoja npaBwil IPUHAMATH yIaCTHE:

B.A. I'myxapes (I'occtpoii Poccun), A.B. Cnaodxos, P.B. Illexmep (HUWMocctpoit), B./. Cacun (HUWcantexHukn),
A.I'. F'onmyap (3A0 «Kayuyk»), C.A. Ipuxcuxceykuu (MHUUTIIL), T.4. Cadosckas (I'TIK CantexHUWnpoekr), JI.11.
Jomapaykas (HUKUMT), A.B. Yypoanes (3AO «['entan), O.M. Panonopm (AO «Kayuyk-mmact»), B.D. /[opogees
(TOO HIIII «BragB2 ).

3aMedaHus U MPeIUIOKEHNUS 110 coBepIIeHcTBOBaHUI0 CBoa mpaBmi ciexyet Hampasiats B ['T1 [THC.

@'Innua‘rnnea ( Kneesoi cnow ] I ANOMUHUA ; [_Kneaaoﬁ CNoi J(I'Ionusmneu)

Pucynok 1 - CTpyKTypa METaJUIONOIMMEPHOM TPYOBI
1 OBJIACTh TIPUMEHEHMUA

1.1 MerautononuMepHsie TpyObI (asiee - TpyObl) MPUMEHSIOT MPU MPOSKTHPOBAHUU M MOHTa)KE CUCTEM OTOILICHUS,
pacueTHas Temmeparypa KoTopbix He npesbimaetr 90 °C mpu naBienuu B Tpybax He Oomee 1,0 MIla mo maHHBIM
HOPMATHBHEIX JJOKYMEHTOB Ha TPYOBI MITN cepTH()UKATNOHHBIX UCITBITAaHHUH.

1.2 MerayutonoauMepHbIe TPYObl MOTYT OBITh UCIIOJIB30BaHbI B CUCTEMAax LIEHTPAJIBHOTO, MECTHOTO OTOIUICHHS JKUIIBIX,
OOILECTBEHHBIX, JIMUHACTPATUBHO-OBITOBBIX W NMPOMBIIUICHHBIX 3/1aHHH, BHOBb BO3BOJAMMBIX M PEKOHCTPYHPYEMBIX, a
TaKOKe JUIS CHCTEM IIOA0TPEBa IPyHTA B TEIUIMIAX M OPaHKEPEsX.

1.3 He pmomyckaeTcs NpOKJIaAbIBaTh TPYObl B IMOMEIICHHSX IO TOXXapHOW OMacHoCTH Kareropuu I, a Takxke B
MMOMEIICHUSAX C UCTOYHUKAMU TEIUIOBBIX M3ITyYCHHI C TeMIepaTypoit moBepxHocTH 6omee 150 °C.

1.4 MetamrononuMepHbie TPyObl HE MOTYT OBITh MCIOIB30BAaHBI 0€3 3aNIUTHRIX SKPAaHOB B TIOMEIIEHUSIX, I/Ie BOIM3U
BO3MOJKHA JJIEKTPOIYTrOBast WIIM ra30Basi CBapKa MpH aBapUilHbIX PEMOHTHBIX paboTax.

1.5 Ilpn npoEeKTUPOBAHUH M MOHTAXE CIIEIYeT TaKKe COONIIOAATh TpeOOBaHUS JPYTHMX HOPMATHBHBIX JJIOKyMEHTOB IO
OTOTIHTEIEHBIM CHCTEMaM.

2 OBIIME ITOJIOKEHUS

2.1 Hacrosmmit CBoj TpaBUI COAEPKUT PEKOMEHIALUMHM K JCHCTBYIOUIMM HOPMATHBHBIM JOKyMEHTaM |
pacrpocTpaHsieTcsi Ha INPOSKTHPOBAHWE W MOHTaX I[EHTPAJBbHOTO M AaBTOHOMHOTO OTOIUIEHHSI C HCIOJIB30BaHUEM
METaJUIONOIUMEPHBIX TPYO.

2.2 CucteMa OTOIUICHUS] MOXKET OBITh BHIITOJIHEHA MTOJTHOCTHIO M3 METAJUIONOIMMEPHBIX TPYO MM BMecTe ¢ TpyOamu 13
JPYTHX MaTepHaIoB (CTaib, MEb U T.JI.) B 3aBUCHMOCTH OT HEOOXOJMBIX THaMETPOB.

2.3 MeramionoiuMepHbie TPYObl, TPUMEHIEMbIC IS CUCTEM OTOIUICHHS, MO/DKHBI UMETh CEPTH(UKAT COOTBETCTBHUS
TpeOOBaHUSIM HOPMATHBHBIX TOKYMEHTOB.

2.4 Cpok ciyx0bl TpYOOIIPOBO/IOB CHCTEM OTOIUICHHS AOJIKEH OBbITh HE MeHee 25 JieT.

2.5 Tunbl, pa3Mepbl ¥ TEXHUYECKUE XapaKTEPUCTUKU METAIIONOIMMEPHBIX TPYO 1O JaHHBIM (UPM-H3TOTOBUTEIEH
TIpeicTaBIICHbI B IpHiIoxkeHuH A (Tabummsl A.1 1 A.2).

Jomyckaercst Juis CHCTEM OTOIUICHWS TNPUMEHEHHE TpyO, HE YCTYNAONMX 10 TIOKa3aTessiM TpeOOBaHUAM
HOPMaTUBHBIX JOKYMEHTOB U HacTosimero CBosa NpaBmil, UMEIOINX CePTH(HHUKAT WIN TEXHUYECKOE CBUAETEIBCTBO.

2.6 B xoMmIulekTe ¢ METaJUIONOJMMEPHBIMU TPyOaMH JOJDKHBI MOCTABISTHCS JIATyHHBIE COCAMHHUTENBHBIC IEeTan
OTEYECTBEHHOTO0 HWJIM MMIIOPTHOTO IPOM3BOJCTBA, MMEIONINE CEPTU(HKAT COOTBETCTBHSA. BapmaHTBI COEIMHHTEIBHBIX
JIETajICH 1 3JICMEHTOB HEKOTOPBIX (PHUPM IPEACTABICHBI B IpHIokeHuu B u I

3 MMPOEKTUPOBAHUE CUCTEM OTOIUVIEHUA C UCTTIOJb30OBAHUEM METAJIJIOIIOJIMMEPHBIX
TPYB

OBIIUE YKA3AHUSA

3.1 TIpoekTHpOBaHKE CHCTEM OTOIUIEHHS C UCIIOIb30BAHHEM METAJLUIONOIMMEPHBIX TPYO BKJIOUaeT B ce0st BHIOOp THIIA
Tpy0 M COOTBETCTBYIOIINX MM COEIMHUTENBHBIX JeTajell W apMaTyphl, BEIOODP ITapaMeTPOB TEIFIOHOCHTEIIS, BHITIOIHEHNE
THAPABIMYECKOTO ¥ TEIUIOTEXHUYECKOTO pAacyeToB, BHIOOp crmoco0a TMPOKIAAKA W YCIOBHH, 00ECIevnBaOIInX
JIOJITOBEYHOCTh TPYO O3 mepeHanpspKeHUsl MaTepraina U CoeIMHeHUI TpyOonpoBoia.



3.2 BreiOop Ttuna TpyO NpOBOIUTCS C YYETOM YCIOBHH pabOTHl TpyOONpoBOJa, MABICHUS U TEMIEpaTyphl,
HEOO0XOAMMOTO CPOKa CITy:KOBI, MeCTa MPOKJIAAKH TPYO U Ha3HAUCHHUS TIOMEIICHUS.

3.3 [Ipoxknanka TpyO cuCTEM OTOILICHUS IOJDKHA MPEyCMaTPUBATLCS CKPBITON B IUIMHTYCAX, 32 OKpaHaMH, B IITpoOax,
maxrax M KaHanax. Jlomyckaercst OTKpbITasi MPOKJIAJKa B MECTax, TJe MCKII0YAeTCsl X MEXaHMYECKOE€ M TEPMHYECKOe
TIOBPEXKICHUE M TIPSMOE Bo3JeiicTBHE ynbTpaduoneroBoro u3irydeHus. Croco® HpoKIagkyd TPyOOIPOBOIOB IOJDKEH
o0ecreunBaTh BO3MOXKHOCTh 3aMEHBI MX IIPU PEMOHTE.

3aMmoHONMMYMBaHUE TPYO (0€3 KOXKyxa) B CTPOUTENIbHBIC KOHCTPYKIIMH JOIMYCKAETCS B 3MAHHSIX CO CPOKOM CITY>KOBI
Mmenee 20 JIeT pu pacueTHOM cpoke cirykO0bl TpyO 40 net u Goiee.

[Ipu ckpbITOI TpOKIagKe TPYyOOIPOBOAOB CIENyeT MpeayCMaTpPHBATh AOCTYII IIPH PEMOHTE B MECTA PACIIOJIOKCHHUS
Ppa300pHBIX COENUHEHUH U apMaTypHl.

3.4 B cucreme TemnocHaOXKeHHs CleyeT MpeayCcMaTpUBaTh MPUOOPEI aBTOMATHUECKOTO PETYJIMPOBAHUS NTapaMeTPOB
TEIIOHOCHUTENSL (TEeMIepaTypbl, MAaBICHHUS) C MENbI0 3aIIUTHl TPyO OT TPEBHILICHMS MOMYyCTUMBIX BeawdynH. He
JOIYCKaeTCsl IPUMEHEHNE METAJUIONIOINMEPHBIX TPYO B CHCTEMAaX € 3JI€BATOPHBIMHU Y3JIaMH.

TpyOonpoBoAbl M3 METAIIONOIMMEPHBIX TPYO CJlEdyeT MPOeKTHPOBaTh IOCHE 3alOpPHOW apMaTypbl Ha TEIUIOBBIX
ITyHKTaXx.

He pomyckaercst mpuMeHSTH TpyOBl UIS PacIIMPUTENBHOTO, IPEIOXPAHUTEIBHOTO, IEPEIMBHOIO, CHTHAIBHOTO
TpyOOIIPOBOJOB.

3.5 Cucrembl LEHTPAIBHOTO OTOIUICHHUS, OJHOCTHIO WIIM YaCTHYHO CMOHTHPOBAHHBIE M3 METAJUIONOIMMEPHBIX TPYO,
10 CBOEMY NPHHIMITHATIFHOMY PELICHHUIO NEJSTCS Ha!

a) CHCTEMBI HaINlOJIbHOT'O OTOIUICHHMS, I'/I€ METAJUIONOIMMEPHBIE TPYOBI SBISIOTCS OXHOBPEMEHHO M HarpeBaTEIbHBIMHU
3JeMeHTaMu (¢ TeMIepaTypoil Teronocurens He Boie 55 °C);

0) cucrembl ¢ TpyOONpOBOJaMH M3 METAJUIONOJMMEPHBIX TPYyO M HarpeBaTelbHBIMH TpuOOpaMu (pazuatropam,
KOHBEKTOpPaMH) WM B KOMOMHAITNH C CUCTEMOI KOHIUIIMOHUPOBAHUS BO3/IyXa.

3.6 Pacyer cucreM OTOIUIEHHS C WCIIOJNIB30BAHUEM METAUIONOJIMMEPHBIX TPYO MOXET OBITh BBIIIONHEH 110
CYIIECTBYIOIIUM METOAWKaM (BPYYHYIO II0 MaTeMaTHYECKUM 3aBHCUMOCTSM M HOMOTpaMMaM WM C IIOMOIIBIO
KOMITBIOTEPHBIX IIPOTPaMM).

3.7 Cucrembl HaNoJIBLHOTO OTOIUICHHS HanboJiee 11e7eco00pa3HO UCIIOIb30BaTh /sl OTOIUICHHS MOMEIICHHH 0O0JbIIOi
iomaay (Mara3uHbl, KPBIThIE PBIHKH, BOK3aJbl, JOPOKKH OacceifHoB). CHCTeMa HAmoJILHOTO OTOIUICHHS MOXKET OBITh
TaKke TPUMEHEHa B KOTTEIKaX MW OTACIBHBIX 3/aHUAX OOIIECTBEHHOIO Ha3HA4YEeHUs (IETCKUX IOIIKOJIBHBIX
YUPEXKICHUSAX, TOCTHHHIAX), aJIMUHUCTPATHBHBIX 3[JaHUSX M 3JaHMAX CICIHAIBHOTO HAa3HAYCHUs, II¢ MPHUMEHEHHE
HAIOJIbHOTO OTOIUICHHS PEAYCMOTPEHO (PYHKIIMOHATBHON TEXHOJIOTUEH.

[IprMeHeHre HAIOJBHBIX CHUCTEM OTOIUICHHS M3 METAUIONOJIMMEPHBIX TPYO pa3pelaeTcsi TOJIbKO OT aBTOHOMHOTO
HCTOYHHKA TETUIOCHAOXKEHUS (Ha 00BEKT) WIIM OT LIEHTPAIBHOT0 HCTOYHHKA TETTIOCHAOKEHHMS 110 HE3aBHCUMOI cXeMe.

3.8 Bo3mokHBIC BapHAHTHI YKIAAKH TPYO B CHCTEMaX HAIOJIBHOTO OTOIUICHHS TPEICTABICHBI HA PUCYHKE 2:

cxeMa A - OJJUHOYHBIA 3MEEBUK;

cxema B - mapannensHast yknaznka TpyO nozgaromieil 1 oOpaTHON BOJIB;

cxeMma C - TpyOOIpOBOIBI TOAAOMIEH 1 0OpaTHON BOIBI YIIOKESHBI MAPaJUICITBHON CITUPANBIO.

Cxema A obecrieuuBaeT JIETKUil MOHTaX TpyO M Oosiee paBHOMEPHOE pacrpelielieHHe TeMIIEPaTyphl [0 MOBEPXHOCTH
noja. OCHOBHBIM TPEMMYIIECTBOM CXEMbl A SIBJISETCS TO, YTO OHA JIETKO aJalTHPYEeTCs KO BCEM BHIaM KOHCTPYKIHMHU
ToJa.

Cxema B obecneunBaeT paBHOMEPHYIO CPEIHIOIO TEMIIEpaTypy, HO TpW HEH BO3MOXKHBI OoJice BBICOKHE KONCOaHUS
nepenanaa TEMIICPaTypbl HA MaJIbIX TIJTOMIAIAX.

Cxema C moaxouT JJIst )KHJIBIX JIOMOB C IIOBBIIIEHHOH NOTPEOHOCTHIO TETIIIOTHI.

[Tpu packiagke TpyO mojaroumii TpyOOIIPOBO CIEIyeT YKIIAJABIBAaTh OJIMKE K HApY>KHBIM CTEHaM.
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W3MeHeHne TeMIiepaTypsl Ha MOBEPXHOCTH IoJ1a

CXEMA B

I

H3menenne TEMIICPATYpPbl HA TOBECPXHOCTH I10JIa

CXEMA C

-

H3meHneHne TeMneparypsl Ha IIOBEPXHOCTH O

Pucynok 2 - CxeMsl yKJIaJIKi TpyO B CHCTEMax HAIOJIBHOTO OTOIUICHHS ¥ Tpa(puKN M3MEHEHHUS TEMIIEPaTypPhl Ha
MTOBEPXHOCTH T10JIa

3.9 Cpennioto Temneparypy IOBEPXHOCTH II0jla CIIEAyeT IPUHUMATh C Y4YeTOM TpeOOBaHWH HOPMATHBHBIX
JOKYMEHTOB, a TaKKe OrPaHMYCHUH JUIS Ppa3NUYHBIX BHUIOB IOKPHITUS (HAOpUMeEp, MAaKCUMAaJbHO JIOMyCTHUMAs
Temmeparypa ais napketa 27 °C).

3.10 Bunpl MOKpBHITHA M3 HCKYCCTBEHHBIX MAaTEpHAJOB JIOJDKHBI MMETh II0OKa3aTeld, B TOM YHCIIE CaHHTapHO-
TUTHEHHYECKUE, Pa3peliaole MPUMEHEHHE X B KOHCTPYKIMU TEILIOTO TOJa.

3.11 Kpome cpeaHeil BeTMYUHBI TEMIEpaTypbl I0ja, Ha KOM(OPTHOCTH IMOMEIIEHHH BIHSET HEPaBHOMEPHOCTh
TEeMITepaTypbl Ha MTOBEpXHOCTHU Toiia. [lepeman TemmepaTypbl Ha OTICIBHBIX YYacTKax I0jla MPH HAINOJIbHOM OTOIUICHHH
He nomxkeH npesbimath 10 °C (ontumansHo 5 °C).

3.12 BapuaHT npoKJIaku TpyOOIIPOBOIOB CHCTEM OTOIUIEHHS C BCTPOSHHBIMHU B MOJIBI HArPEBATEILHBIMU dJIEMEHTaMHU
13 METAJUIONIOJIMMEPHBIX TPYO MpeJICTaBIeH Ha PIUCYHKE 3.
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1 - HacTm oNa; 2 - cioii 6eToHa; 3 - TpyOa HarpeBaTeNbHOTO 3IEMEHTa; 4 - CKo0a SKOpHast; 5 - TEeIUIO- H THAPOM30JIIHS; 6 - IIHTA IepeKphITHS; 7 -
G0KOBast TEIITOU30JIALIMSL

Pucynok 3 - TIpoknaaka TpyOOIPOBOIOB CUCTEMbI OTOIUICHHUS CO BCTPOSHHBIMHE B IOJIBI HATPEBATEILHBIMU 3JICMCHTAMHU
U3 METAJUIOTIOIUMEPHBIX TPYO

3.13 I'nyOuHa yKIaaKu METaJUIONONUMEPHOH TPYOBI ONpeesieTCs B 3aBUCUMOCTH OT TEMIIePaTyphl TEIUIOHOCHTEIS 1
Marepualia MOKpBITHs MoJIa.

3.14 OnTuManbHBIN mMar yKiIaJKd METaUIONOIMMEPHBIX TPYO (paccTOsHHE MEXIy OCSIMH) ONpeessieTCs] KOHKPETHO
KOJIECOaHUSMH TEMIIEPATyPbI Ha TOBEPXHOCTH I10J1a ¥ 3KOHOMHYECKUMH COO0PaKEHHUSIMU.

3.15 Cucrema HEHTPAIBHOTO OTOIUICHHMS, ITOJHOCTBIO WJIM YaCTUYHO BBINOJHEHHAs M3 METaJUIONOJIMMEPHBIX TpPYO,
MOJKET OBITh C HIDKHEH M BEpXHEH pa3BOIKOM, OAHOTPYOHAs MK IByXTpYyOHasI.

[Ipumenenne TpyO peKOMEHAYETCS B CHCTEMAX:

- C TOPH30HTAIBHBIMH JIBYXTPYOHBIMH BETKaMH JUis TPYIIbI MapajiebHO-MOCIEAOBATENBHO MOJCOSTUHEHHBIX
OTOTHTEIBHBIX MPUOOPOB (PUCYHKH 4, 5);

- C TOPU3OHTAIBHBIMU OJHOTPYOHBIMH BETKaMH JJIsl TPYIITEI TTOCIE0OBATEIBHO MTOJICOEANHEHHBIX TPHOOPOB (PUCYHOK
6);

- C pacIpenenuTeIbHBIMI KOJUIeKTopaMu (pucyHku 7, 8).

B cucremax ¢ pacnpeaeiauTeNbHBIMUA KOJUIEKTOPaMH IPHCOCAMHEHNE OTOIMTENFHBIX HPUOOPOB MOXET OBITh
OCYIIIECTBJICHO IyTeM TMPOKJIAIKK METaJUIOTIONMMEPHBIX TpyO B (OopMe «IeTenb» B IOy WM BIONb CTEH IMOJ
TUTMHTYCaMH.

PexomenyeTcs, 4ToObI Kaxkaasi NeTist 00CIyKiBajla OHY KBapTUPY WM TPYIITY MOMEIIEHHH 0HOTo notpedurens. K
OJTHOMY KOJIJIEKTOPY MOXKET IMPUCOSANHATHCS JI0 8 «IIETENbY.

Ha pucynke 9 npencraieH BapuaHT NOACOCIMHEHHS OTOMUTENBHBIX TPHOOPOB K CTOSIKAM OTOIUICHHS.

3.16 PexoMeHyeMble CKOPOCTH TEIUIOHOCHUTENSI B METAJUIONOIUMEPHBIX TPYOOIPOBOAAX JOIyCKaeTCs PUHUMATh Ha
20 % Ooutbliie, 4YeM B CTAIBHBIX TPYOOIIPOBOIAX.

3.17 B cucremMax OTOIUICHMS C HCIOJNB30BAaHHEM METAJUIONOIMMEPHBIX TpyO CcleayeT NpenycMaTpHBaTh
ABTOMATHYECKHE WIIM PYUHbIE BO3YXOOTBOAYMKH HAa OTOMUTENBHBIX IPUOOPaX U Ha PACIPENEIUTEIbHBIX KOJUIEKTOPAX.

BcerpoeHHsbIi TepMOpErysTop



PucyH()K 4 - CucreMa OTOIUICHUS C TOPHU30HTAJIbHBIMU I[ByXpr6HBIMI/I BCETKaMU JId I'pyHIbI ITapaljieJIbHO-
MOCJICA0BATCIIPHO COCAMHEHHBIX OTOITUTCIIBHBIX HpI/I60pOB
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Pucynok 5 - Y3116l N0JICOCTMHEHHS OTOITUTENBHBIX TPUOOPOB K IByXTPYOHOMH CHCTEME OTOIUICHHS
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PllcyHOK 6 - CucremMa OTOILICHHUS C TOPU30HTAJIbHBIMHU OI[HOpr6HBIMI/I BETKaMU JUISI TPYIIIBI TOCJIEA0BATEIIBHO
COCANMHCHHBIX OTOIIUTCIIbHBIX HpI/I60pOB
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Pucynok 8 - BapuaHT OACOEMHEHNS PACTIPEECTUTENBHBIX KOJUIEKTOPOB K CTOSIKAM U3 METAJUIONIOIMMEPHBIX TPYO



Pucynok 9 - [loncoenuHeHNe OTOMUTENBHBIX TPUOOPOB K CTOSIKAM M3 CTaJIbHBIX TPYO
I'nAPABJIMYECKUE XAPAKTEPUCTUKHU METAJIVIOITIOJIMMEPHBIX TPYB

3.18 Tlpu ruapaBIn4ecKOM pacuere MajacHue AaBjicHUs AP B CHCTEME OTOIUICHHS CKJIabIBACTCS W3 MOTEPh JABICHUS
Ha TpPeHHe 10 JUTnHe TpyOonpoBoaa | 1 moTeph AaBaeHUS Ha MPEOI0JIEHHUE MECTHBIX COIPOTUBIICHUI

AP =Rl + Z, (1)

rae R - yaensHast nuHelHast moTeps qaBieHus Ha 1 M amuHbl, [1a/m;
Z - noTeps JaBJeHUs] HA MECTHOE conpoTusiieHue, [Ta/m.
3.19 I'uapaBnuyuecKre XapaKTEPUCTHKNA METAILIONOIUMEPHBIX TPYyO pasnuunbix Gupm mpu t = 80 °C mpencraBieHbl B
npuioxenuu b. [lotepu nanenust mo miute, [1a/M, MOXXHO onpeaeauTsb Mo GhopmyJie
AV?

R=""—10", @)

»
riae A - K03 QUIHUCHT COMPOTUBIICHUS IO JTUHE;

V - CKOpOCTBH TEUCHUS BOJBI, M/C;

d, - pacueTHBINH TUAMETp TPYOBI, M.

KoadduimeHT conpoTUBICHUS 10 AJIHHE A CIEAYET ONPEISIATh M0 (hopMyJIe

b 13122-b)g37d, K,

2 lgRe —1
J7 - 2% , @3)

NNz
K

E}

rae b - 9ucio nomo0ust pesKUMOB TEUEHHS BOIBI;
K, - ko3 puImeHT SKBUBaJICHTHON IIEPOXOBATOCTH, M;
Rey, - uncno PeliHonbca GakTnyeckoe.
ITpuBeneHHslii (BHYTpeHHHIT) nuametp d, ciemyer onpenensrs no hopmyie

dp = 0,5 (2d, + A d, - 4S - 2AS), ()



rae d, - HapyXHbIil IuaMeTp TpyObI, M;
Ad,, - morryck Ha Hapy»XHBIN IHaMeTp TPYOBI, M;
S - ToJMIIMHA CTEHKH TPYOBI, M;
AS - 1onyCK Ha TOJIINHY CTEHKH TPYOBI, M.
daxtuyeckoe uncio Peiinonbaca Rey onpenensercs mo gpopmye

Re, =+, (%)

3

o 2 v
Tae Vi - KOBq)q)I/ILII/IeHT KHHEMAaTH4YCCKOMN BA3KOCTHU BOJBI, M /C, OIpeACIsIEMBIN 1O Ta6J'II/ILl€ 1.

Tabonuma 1
Temneparypa Bosl, °C Kosdpuuunent kuHemaTuueckoii BI3KOCTH
BOJEL V) m2c
35 0,73 -10°
40 0,66 - 10°®
45 0,6-10°
50 0,55 -10®
55 0,51-10°
60 0,47 - 10°®
65 0,43-10°
70 0,41-10°
80 0,36 - 10°®
90 0,32 -10°

Uucno PeitHonmpaca Re,, cCOOTBETCTBYyIOIIee Hayally KBaApaTHYHONH 00JIACTH THIPABIMYECKHUX COMPOTHBICHHUN IPH
TypOYJIEHTHOM JBHXKCHUHU BOJIBI, OMIPEICIIACTCS M0 hopMyie

5004
Re, = L. (6)
K3
Yucno moo6ust pexKMMOB TeueHHs BoJb! b onpenensercs no Gpopmyse
IgRe
b=1+-——"2 )
lgRe,,

Koo dHUIHEHT SKBUBANCHTHOI (PaBHOMEPHO-3EPHICTOI) epoxoBaTocT K,, M, mpuHHMaeTcst paBHbM 1,0 - 107 M.
3.20 TIpu cpeaneit Temmepatype TemioHocutens, oriauduoi or 80 °C, ciemyer yd4ecTh coryiacHO Tabnuie 2
NONPaBOYHBINA KOA(GGHUIMEHT a K 3Ha4eHUsIM R, npuBeneHHbIM B npuiioxkennu b (pu t = 80 °C)

Ri=R-a, (8)

rre Ry - yaenbHbIl niepenaj 1aBieHHs TIPH CPeAHEH pacueTHo TeMiepaType Terionocutens u pacxoxae G, Ia/m;
R - 3HaueHue ynenapHOTrO nepemnaia naineHus (npuioxerue b) npu t =80 °C u npu Tom xe 3nauenuun G, [Ta/m.

Tabnuna 2

Cpennsis TemIeparypa 90 80 70 60 50 40
TEIUIOHOCUTENs B TpyOax, °C

KosdduiyeHt a 0,98 1,0 1,02 1,05 1,08 1,11

3.21 Ha[[eHI/Ie JaBJICHUA MTPU NPEOAO0JICHUN MECTHBIX COHpOTI/IBHeHI/Iﬁ Z, Ha, MOJKET OBITh OIpPCACICHO U3 3aBUCUMOCTHU

7=3. ©

rae <& - cymma k03¢ GHUINEHTOB MECTHBIX COIPOTHBIICHUH HA PACCUUTHIBAEMOM y4acTKe TpyOOoIpoBoa;

V - CKOpPOCTB TEIIOHOCUTEIIS B TPYOOIIpOBOIE, M/C;

0 - TUTOTHOCTb JKMKOCTH TIPH TEMIIEpaType TeIITOHOCHTEIs, KI/M".

OpHEeHTUPOBOYHBIE 3HAueHHs KOI(PQUIMEHTOB MECTHBIX CONPOTHBICHUN COEJIMHHUTENBHBIX [eTaleil DJIeMEHTOB
CHCTEMBI OTOIIIEHUsI IPUBEIEHBI B TabuuIie 3.

I'mapaBnuyeckue XapaKTEPUCTHKH OTOMUTENIBHBIX IPHOOPOB: BEHTWIICH, KIAIAHOB, BKIIOYAas TEPMOCTATHYECKHE,
IIPE/ICTABIICHBI B CIIPABOYHBIX W3AAHUAX (PUPM-H3TOTOBUTENEH 1 Pa3pabOTYMKOB HOPMATHBHON JOKYMEHTALMH.

Tabnuma 3



Ne .. Jeranu Cxemartuueckoe H300paxeHue aeraneit 3HaueHue
KO-
3¢ purm-
€HTa

1 OtBOx ¢ pammycom 0,3-0,5
sakpyriieHus =5 d: .
90°
45° 5d,

2 TpoliHuku: —— —— 0,5
Ha TIPOXOJT

3  |ua orBerBiEHHME 90° E—— L 15

4 Ha ciusaue 90° - — 15

5 Ha pasneneHue 3,0
MOTOKA 4

6 KpecroBuna: 1 2,0
Ha TIPOXOJT ‘

7  |ua orBerBnEHME 3,0

il

8 |Orcryn J_ 0,5

9 |O6xon 1-0

10 |BHue3annoe 1,0
pacimpeHue —_—Tr I S— 0,5

re—— —

CyXCHHE e I —_—

11 [Coenunenue c CM. mpunoxenue I' 15
00XXMMHOM TaifKoi

KOMIIEHCAIIUS TEMITEPATYPHBIX VJIIMHEHUI

3.22 KomneHcanusi TeMIepaTypHbIX Y/UIMHEHHH MOXET OBITh OCYIIECTBJICHA 32 CUET CaMOKOMIICHCAIIMM YYacTKOB
TPyOONpPOBOAa, yCTAHOBKOWH KOMIICHCATOPOB U NMPaBHIBHON PacCTAaHOBKOH HEMOABMIKHBIX U CKOJB3SILIUX OHOP.

B kadecTBe KOMIIEHCATOPOB MPEANIOYTUTEIBHO HCIIONB30BaTh Ykl IOBOPOTOB TPYOONpoBo1oB. Ha mpsiMbIx ydacTkax
TpyOompoBoaa HeoOXoaMMO TNpexycmarpuBaTh I[l-oOpasHble, [-oOpa3Hble, neTieBble W ApPYrHe KOMIICHCATODBI,
paccTOSHUS MEK/Ty KOTOPBIMH OTIPEJIEIISIOTCS PACUETOM.

B kauecTBe HENMOABMXHBIX OIIOP MOTYT OBITH MCIIOJB30BAHBI JIEPIKATENH IS TPYO, 3aKpeIUICHHBIC Ha CTPOUTEIBHBIX
KOHCTPYKIUAX, UIIU YKPCTIJICHHBIC B HUX KpOHIHTeﬁHI)I.

3.23 YmnmHeHne oTpe3ka TpyOOmpoBOAa IPH W3MEHEHHH TEMIIEPATyphl TEIUIOHOCHUTENS W OKpY’Karomled Cpezpl
(pucynok 10) ompenensercs mo gpopmyie

Al = 0,025 LA, (10)

rae Al - n3MeHeHwe JUTHHBT TPYObI, MM;

L - nnuHA yyacTka TpyOOIpOBOIa IIPH TEMIIEPAType MOHTAXa, M;

At - mepemnazy TeMIeparyp MeXIy TEMIIepaTypoil Bo3ayxa B HOMEIEHUH [TPYU MOHTaXKe M dKcIutyaranuu, °C;

0,025 - ko3¢ purmeHT TUHEHHOTO pacIIupeHus TPYOBI, MM/M.

3.24 Pacuer xoMmeHcHpymomieil crmocodHocTr [1-00pa3HbIX KOMIICHCATOPOB U '-00pa3HBIX 3JIEMEHTOB TPYOOIPOBOIA
MIpou3BOANTCS 1O popmyie (pucyHok 11 )

L =30,/d -Al, (11)

rac LK - BBUICT KOMIICHCATOPA,



d, - HapyXHbIil AHAMETpP TPYObI, MM;

Al - u3MeHeHue JIMHBI y9acTKa TPyOOIpoBoIa P H3MEHEHUH TEMIICPATYPhI BO3AyXa IIPU MOHTaXE U IKCILTYaTalliH;
30 - K03 PHULUEHT IMACTUIHOCTH IS TIOTUMEPHBIX TPYO.

Ha PUCYHKC 12 mokasaun OpUMEP TPAAUIMOHHOTO PECIICHUSA KOMIICHCAIIUN yI[J'II/IHeHI/Iﬁ CTOSAKOB IJ1s1 CUCTEM OTOIIJICHUA
C IPUMCHCHUEM MCTAJIJIONTOJIUMEPHBIX pr6
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Pucynok 10 - [lnarpamma Jutst OTIpe/ieTICHUs! yUIMHEHUS TpyO
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1 - IT-o6pasHblit; 2 - [-00pa3Hblii; 3 - MeTIc00pa3HbIii; a - MOJN0KEHHUE TPYOBI PH MAKCHMAIIBHO! TEMIIEPaType; 6 - TO e, IPY MHHUMAJbHOM; L, - BbIIeT
KOMIIeHcaTopa; X - HEeMoABKHAS 0T0pa; = CKOJIb3sMas ornopa

Pucynok 11 - YcTpoHCTBO KOMIIEHCATOPOB
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Pucynok 12 - TloncoeanHeHne OTONUTEIBHBIX TPUOOPOB K CTOSIKAM OTOIUICHHS U3 METAJUIONIOIMMEPHBIX TPYO
TEIIVIOBBIE XAPAKTEPUCTUKHU METAJIVIOIIOJIMMEPHBIX TPYB

3.25 Tlo manuBIM pekoMeHmanuii nHcTuTyTa HUVICaHTeXHUKH, TETIIOBOM MOTOK METAIIONOIMMEPHBIX TpyO JHHOiM |,
M, MOKHO OIPEAETISTh MO CIEIYIOIeH 3aBUCUMOCTH (pUCYHOK 13)

2 —1)
C23lg(d, /d)
At —t,)

Y+ (L15/ )lg(d, /d)+(1/a, -d,)

6n

0
: (12)

T (lad

non

rze ¢! - TeMIeparypa Ha BHyTpeHHEH IOBEpXHOCTH Tpybomnposoaa, °C;
t, - TeMmepaTypa Ha Hapy»KHOH IMOBEPXHOCTH TpyoOomporoza, °C;
Q - remnoBoii MOTOK, BT;
| - amuHa TPYOBL, M;
t - Temniepatypa remnonocurens, °C;
t;; - Temmeparypa Bo3aymHOM cpensl, °C;
a,, - K03bGHUILHEHT HAPYKHOM TerTooTaun, Br/m® - K;
d, - HapyXHbIil AUAMETp TPYObI, MM;
A - KO3 GHUIHUEHT TEITONPOBOAHOCTH, BT/M - K;
d, - BHyTpeHHUIT AHaMeTp TPYObI, MM;
0, - KO3 HUIMEHT BHYTpEHHEH TertooTnaun, Br/m? - K;



a - 6e3 TEeIUIoN30JISIIUK; O - C U30JIALHeH; 1, 2 - monuITHIEHOBast 000JI04Ka; 3 - AIOMUHKEBAs TPYOa; 4 - TEIIIOM30IIAIHS
Pucynox 13 - Cxema METaJUIONOTUMEPHON TPYOBI JUIsl pacueTa TEIIonepeiadyn yepes3 HIHHAPHIECKYI0 CTEHKY

[Ipu oueHke BO3MOXKHOCTH BBINAZEHUs] KOHAEHCATa HAa MOBEPXHOCTH TPYOBI HEOOXOJMMO ONPEACIUTbh TEMIEpaTypy
HapyKHOH CTEHKHU TPYOBI H CONIOCTABUTH €€ C TEMIIEPATYPOI TOUKH POCHI t,.

t =t + 0 , (13)

rae t,, - Temmeparypa Bo3aymrHo# cpensl, °C;

@, - K03(hGHUIHEHT HApyKHOM TemnooTaaun, Br/m® - K.

Beinaznenus koHjeHcaTa He OyeT NpH ycloBuH t; > t,.

3.26 Tlpu MCnoIp30BaHUHU TETIOU3O0JSIIMH TEIIOBOM MOTOK TEIJIOM30JIMPOBAHHON TPYObl MPHOIMIKEHHO MOXKET OBbITh
OIpeJieNIeH 1O CIEeAYIOIEeH 3aBUCUMOCTH

7t —t,)

L5, d 115, d,°
+ + lg—+ lg—=
od, a,d A —d A d

u3 6H " 6H 6 u3

0=—— (14)

rae d,, - HapyKHBIN TUAMETP U30JIALHHU, M;

Aus - KO3(DDHUIIUCHT TEIIOMPOBOIHOCTH H30Jsiinu, BT/M-K.

OTO COOTHOLIEHUE CIIPABEJIMBO IPH YCIOBUH HJIEaJbHOTO KOHTAKTa HAPYKHOW MOBEPXHOCTH TPYOBI C M30JISLIUCH.
[Ipn HakmagHOW M30JIALMK OOBIYHO YCIOBHE HE COONIONAETCS M BO3AYIIHAS IPOCIIOHKA MIPAeT POJb IOMOIHUTEIEHOTO
CIIOA.

3.27 Tlo nanueiM HHWMcantexHuku B Tabiauuax 4 W 5 TIpencTaBieHbl pe3ysbTaThl TEIUIOBBIX HUCIBITAaHUH
METaJUIONOJIMMEPHBIX TPyO B BHJIE 3aBUCUMOCTH JIMHEHHOH IJIOTHOCTH TEIUIOBOTO MOTOKa (, B1/M, oT TemmepartypHoro
Haropa 0, °C, Hpu TOPU30HTAILHOM PACIIOJIOKEHUH OTKPBITO MPOJOKEHHBIX TpyO Ha Bbicore 100 MM OT mona u
BEPTHKAJIbHOM pacrojioxkeHuu Tpy0d. B cpennem TtemsioBoil morok g, Br/M, 3aBHCHT OT (haKTHUECKOTO TEMIIEpaTypHOTO
Hanopa 0, °C, B crenenu 1,2, T.e.



)"

riae C - k03¢ GULneHT, TPUHUMAEMBIH ISl pa3JIMYHBIX JHaMeTPOB TPYO 1o cTondiy «O» B Tabnuuax 4 u S npu 6= 70 °C,
B1/™m;
70 - HOpMaTHBHAs Pa3HOCTh TEMITEPATyp (TeMIepaTypHbIi Hanop), °C;
0 - bakTrueckas pasHOCTh cpeiHeapu(PMETHIECKON TeMIIepaTyphl TEIFIOHOCUTENSI B TpyOe M pacyeTHO# TeMreparypbl
BO3/1yXa B nomenienuy, °C, paccuntsiBaeMas 1o Gopmyie

O=—-—=—1¢, (16)

rac t,., )44 tk - COOTBE€TCTBCHHO HadaJIbHasA U KOHCUHAs TEMIICpAaTypa TCIJIOHOCUTEIIA,
t, - TemIlepaTypa Bo3yXa B IOMEIIECHHH.

3.28 Tlose3Hblil TEIIOBOI MOTOK OTKPBITO MPOJIOKEHHBIX METAJUIONOIUMEPHBIX TPYO yuuThIBaeTcs B npeaenax 90-100
% mpuBeACHHOTO B Tabnuiax 4 u 5 (B 3aBUCHMOCTH OT CIIOCO0a MPOKJIAIKH).

3.29 Ilpn mpoxyiafiKe TOPU3OHTAIBHBIX TPYO IOJ MOTOJIKOM pekoMmeHayercsi yuuteiBaTh 70-80 % mx pacueTrHOrO
TETJIOBOTO TOTOKA.

3.30 Ter1oBO¥ MOTOK BEPTHKAIBHBIX TPYO CHIUIKAETCS B CPEIAHEM:

- IIpY 3KPAHNPOBAHUH OTKPBITOTO CTOSKA U3 MOJIMMEPHBIX TPYO METATMYECKUM SKpaHoM Ha 25 %;

- IIpY CKPBITOH NMPOKIAKe B TIyXoi 6oposne Ha 50 %o;

- TIpH CKPBITOM MPOKIagKe B BeHTIIHpyeMoit 6opo3ae Ha 10 %.

3.31 OOmmuii TerIoBoil MOTOK OT OJMHOYHBIX TPYO, 3aMOHOIMYCHHBIX B MEXKYITAXKHBIX MEPEKPBITHAX OTAIUTNBACMBIX
MIOMEIIICHUH M BO BHYTPEHHHX MEPETOPOIKAX U3 TSHKETI0ro 6etoHa (Ase, = 1,8 BT/M - K, psern = 2000 KF/MS), YBEIIMYNBACTCS
B cpenHeM B 2,0 pasa (pu okiielike cteH obosimu -B 1,8 pasa).

3.32 OO0mmuit TerI0BOM NOTOK OT OJAWHOYHBIX TPYO B HAPYIKHBIX OrPXKACHHUSAX U3 TshKenoro 6etoHa (Ag., = 1,8 Bt/m -
K, psem = 2000 KF/MB) YBEJIMYMBACTCS B cpefiHeM B 1,6 pasa (mpu okiieiike cTeH o0osiMu - B 1,4 pasa), mprueM MOJIC3HBIN
TEIJIOBOH TIOTOK MNpH Hanu4dud 3(P(GEKTHBHON TEIUIOM3OMSINN MEXAYy TpyOoi M HapyXHOW ITOBEPXHOCTBHIO CTEHBI
cocraniseT B cpenaeM 90 % obmiero.

Tadnuna 4 - TenaoBoii moTok 1 M OTKPBHITO NPOJIOKEHHBIX TOPH30HTAIBHBIX METAJJIONOJIUMEPHBIX TPYO

d,mm | 0, °C TerutoBoii motok 1 M Tpy6sI, Br/M, uepe3 1 °C
0 1 2 3 4 5 6 7 8 9
16 205 | 21,4 | 22,2 | 230 | 239 | 24,7 | 256 | 26,4 | 27,3 | 28,2
20 30 248 | 258 | 26,8 | 27,8 | 28,8 | 299 | 30,9 | 319 | 33,0 | 34,0
25 294 | 30,6 | 31,8 | 330 | 342 | 354 | 36,6 | 37,8 | 39,1 | 40,3
16 29,0 [ 299 | 30,8 | 316 | 325 | 334 | 343 | 352 | 36,1 | 37,0
20 40 350 | 36,1 | 37,2 | 38,2 | 39,3 | 40,4 | 41,4 | 425 | 43,6 | 44,7
25 415 | 42,8 | 440 | 453 | 46,6 | 47,8 | 49,1 | 50,4 | 51,7 | 53,0
16 379 | 38,8 | 398 | 40,7 | 41,6 | 425 | 43,4 | 44,4 | 453 | 46,3
20 50 458 | 46,9 | 48,0 | 49,1 | 50,2 | 51,4 | 52,5 | 53,6 | 54,7 | 55,9
25 54,3 | 55,6 [ 56,9 | 58,2 | 59,5 | 60,9 | 62,2 | 635 | 64,9 | 66,2
16 472 | 48,2 | 49,1 | 50,0 | 51,0 | 52,0 | 52,9 | 53,9 | 54,9 | 55,8
20 60 57,0 | 58,2 | 59,3 | 60,4 | 616 | 62,8 | 63,9 | 651 | 66,2 | 67,4
25 676 | 689 | 703 | 716 | 730 | 744 | 758 | 77,1 | 785 | 79,9
16 56,8 | 57,8 | 58,8 | 59,7 | 60,7 | 61,7 | 62,7 | 63,7 | 64,7 | 65,7
20 70 686 | 698 | 71,0 | 721 | 733 | 745 | 757 | 769 | 781 | 79,3
25 81,3 | 82,7 | 84,1 | 85 | 86,9 | 883 | 89,7 | 91,2 | 926 | 94,0
16 66,7 | 67,7 | 68,7 | 69,7 | 70,7 | 71,7 | 72,7 | 73,7 | 748 | 758
20 80 805 | 81,7 | 829 | 84,2 | 854 | 866 | 87,8 | 89,0 | 90,3 | 91,5
25 954 | 96,9 | 98,3 | 99,7 | 101,2 | 102,6 | 104,1 | 105,5 | 107,0 | 108,4
16 76,8 | 778 | 788 | 799 | 80,9 | 819 | 83,0 | 84,0 | 851 | 86,1
20 90 92,7 | 94,0 | 952 | 96,5 | 97,7 | 99,0 | 100,2 | 101,5 | 102,7 | 104,0
25 109,9 | 111,4 | 1128 | 114,3 | 115,8 | 117,3 | 118,8 | 120,2 | 121,7 | 123,2
Ta 6 Juuma 5 - TenyioBoi#i moToK 1 M OTKPbLITO MPOJOKCHHBIX BEPTUKAJbHBIX METAJJIONNOJIUMEPHDBIX prﬁ
d,mm | 0, °C TerutoBoii motok 1 M Tpy6sI, Br/M, uepes 1 °C
0 1 2 3 4 5 6 7 8 9
16 185 | 19,2 | 20,0 | 20,7 | 215 | 22,2 | 230 | 23,8 | 24,6 | 25,3
20 30 218 | 22,7 | 236 | 245 | 254 | 26,3 | 27,2 | 28,1 | 29,0 | 29,9
25 253 | 26,3 | 27,3 | 284 | 294 | 304 | 315 | 325 | 336 | 34,6
16 261 | 269 | 27,7 | 285 | 29,3 | 30,1 | 30,9 | 31,7 | 325 | 333
20 40 30,8 | 31,8 | 32,7 | 336 | 346 | 355 | 365 | 374 | 384 | 39,33
25 357 | 36,8 | 37,9 | 39,0 | 40,0 | 41,1 | 422 | 433 | 44,4 | 456




16 34,1 | 350 | 358 | 366 | 374 | 383 | 39,1 | 40,0 | 40,8 | 41,6
20 50 40,3 | 413 | 42,2 | 432 | 442 | 452 | 46,2 | 47,2 | 48,2 | 49,2
25 46,7 | 47,8 | 489 | 50,1 | 51,2 | 52,3 | 53,5 | 54,6 | 55,8 [ 56,9
16 42,5 | 433 | 44,2 | 450 | 459 | 46,8 | 47,6 | 485 [ 494 | 50,2
20 60 50,2 | 51,2 | 52,2 | 53,2 | 54,2 | 55,2 | 56,2 | 57,3 | 58,3 | 59,3
25 58,1 | 59,3 | 60,4 [ 616 | 628 | 64,0 | 652 [ 663 | 675 | 68,7
16 51,1 | 52,0 | 52,9 | 53,8 | 54,6 | 55,5 | 56,4 | 57,3 | 58,2 [ 59,1
20 70 60,4 | 61,4 | 624 | 635 | 645 | 656 | 66,6 | 67,7 | 68,7 | 69,8
25 699 | 71,1 | 723 | 735 | 747 | 76,0 | 77,2 | 784 | 79,6 | 808
16 60,0 | 60,9 | 61,8 [ 62,7 | 63,6 | 645 | 654 | 66,4 | 67,3 | 68,2
20 80 708 | 71,9 | 730 | 741 | 751 | 76,2 | 77,3 | 78,4 | 79,4 | 80,5
25 82,1 | 833 | 845 | 858 [ 87,0 | 88,3 | 89,5 | 90,8 | 92,0 [ 93,3
16 69,1 | 70,0 | 71,0 | 719 | 728 | 73,7 | 747 | 756 | 76,6 | 77,5
20 90 816 | 82,7 | 838 | 849 | 86,0 | 87,1 | 88,2 | 89,3 | 90,4 | 91,5
25 94,5 | 958 | 97,0 | 98,3 | 99,6 | 100,9 | 102,1 | 103,4 | 104,7 | 106,0

3.33 [Ipu cKpBITO# MPOKIAAKE OAUHOYHBIX TPYO, 3aMOHOJIMYCHHBIX B JIETKOM OETOHE C IIaCTU(HUKATOPOM, PACUCTHBIN
TEIUIOBOM MOTOK yBenuyuBaetcs B 1,1-1,15 paza.

3.34 Ilpu mpoknaake TpyO B CTaHAAPTHBIX IMITPOOAxX, MOTHOCTHIO 3allOJHEHHBIX CaMOTBEPICIONICH MEeHUCTON
U30JIAIUeH, TETIOBOM MOTOK TPyO CHIDKaeTcs B cliyyae pa3MeIleHHs B HapyKHBIX cTeHaX Ha 15-20 %, BO BHYTpeHHHUX
neperopozkax - Ha 5-10 %.

4 TPAHCIIOPTUPOBAHUE U XPAHEHHUE METAJUIOITIOJIMMEPHBIX TPYB

4.1 TlepeBo3ka, morpy3ka M pasrpy3ka METaJUIONOJUMEPHBIX TPyO IOKHBI OCYIIECTBISTHCSA IIPU TEMIEpaType
Hapy>KHOTO Bo3ayxa He Hike munyc 20 °C.

4.2 TlepeBo3Ka METALIOMOJIMMEPHBIX TPYO MOXKET OBITH OCYIIECTBIICHA JIIOOBIM BHIIOM TPAaHCIOpTa (3KEJATENbHO B
KPBITBIX aBTOMAIINHAX 1 BarOHaX) B OTPE3Kax WM OyXTax, B TOPU30HTAIEHOM IOJIOKECHHUH.

4.3 Tlpu mOrpy304HO-pasrpy304YHbIX padOTax, TPAHCIIOPTHPOBAHMM M XPAaHEHWH METAJUIONOIUMEPHBIE TpPyOBI
HEoOXoauMO o0OeperaTb OT MEXaHHYECKHUX MOBPEXKICHHH.

3ampemaercs cOpaceBaTh TPYOBI C TPAHCTIOPTHBIX CPEICTB FUTH BOJIOYHTH 10 JIFOOOH TIOBEPXHOCTH.

Bo Bpems morpy3ku cienyer IpUMEHATh CTPOIIBI U3 MSATKOTO MaTepHaia.

4.4 XpaHnTh METAJIONOINMEPHBIE TPYObl HEOOXOMMO B 3aKPBHITOM ITOMEIICHHH HIH T10]] HABECOM B TOPH30HTAIEHOM
MIOJI0KEHUH, Ha POBHOM MOJy, HACTWIIE, IUTaX, oOeperast OT MPSAMBIX COJTHEYHBIX Jydel. BricoTa mTabens He JOmKHA
npesbimiath 2,0 M. [Ipu xpaHeHnu TpyO B CKJIQJCKMX MOMELICHUSIX TEMIlEpaTrypa OKPYKAloOIIEro BO3jayXa HE JIOJDKHA
npeBbiiath 50 °C, a paccTosiHUE OT HarpeBaTesIbHBIX TPHOOPOB T0JHKHO OBITH He MeHee 1,0 M.

5 MOHTAX CUCTEM OTOIVIEHHUS U3 METAJIVIOITIOJIMMEPHBIX TPYB
OBIIME YKA3AHHUSA

5.1 MoHTaX METAJUIONOIMMEPHBIX TPYO OJDKEH OCYHISCTBISTHCSA MO MOHTQXHOMY MPOEKTY HpPU TeMIieparype
OKpykartoreit cpeanl He Himke 10 °C.

5.2 Tlepen mpoKIaIKOi METAIIOMOIUMEPHBIX TPYO B MIOMEIICHHH HEOOXOIUMO 3aKOHYHTE BCE IJICKTPOTa30CBaPOYHEIC
paboThl, yCTAHOBUTD DIIEMEHTBI KPETIJICHUSI, & [TPU OTKPHITON MPOKIIA/IKE - 3aKOHYUTH OTACIOYHbIE paOOTHI.

IIpu ckpeITOM HpPOKIAIKE TPYOONPOBOAOB B MECTaxX PaCIOJIOKCHHUS Pa30OPHBIX COCAMHEHUH W apMaTyphl CICAyeT
MpelyCMaTPUBATh JIIOKU WIIH ChEMHBIC IITUTHI, HE HMEIOIIHE OCTPHIX BBICTYIIOB.

Crosiku  1ienecoo0pa3HoO pa3Meniath B KaHajaX, HHINAX, O0po3Jax, 3a JACKOPAaTUBHBIMH MAaHEISMH WM, Kak
HCKIIIOYCHHUE, 3aAMOHOJIMYMBATD MX B CTCHAX M MEPErOPOKax.

['opuzoHTaIbHBIE TPYOOIIPOBOIBI U MOABOAKH K OTOMHUTEIBHBIM MPUOOpaM JIOMYCKaeTCs pa3MellaTh Mo MePeKPhITUSIM
1 3a TuHTycaMu (pUCyHOK 14). OTKPBIThIC YYaCTKA MOYXHO 3aKPBIBATh JICKOPATHBHBIME JIEMCHTAMHU.
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a - B OTAIUIMBACMBIX TOMCIICHHUSAX Ha MEXITyITaXHbIX MIEPEKPHITHAX MEXK/LY KBAPTHPAMH; 6 - B OTAIUIMBACMBIX TOMCUICHHSX Ha MEPEKPHITHIX HaJl
HEOTaIUINBAeMBIMHU ITOMEIICHISIMHA I B IoziBajie; 1 - MOKpBITHE 10Ma; 2 - clIoif OeToHa; 3 - clIoit THAPON30IIIIUH; 4 - CIIOIT 3BYKOU30JISIIUH; S - CIIOH
TEIUION30JIIIUHY; 6 - TPYyOOIPOBOK; 7 - 3aChINKa; 8 - HepeKpPHITHE; 9 - TEIUIOU30JISIHS TPYObI

Pucynok 14 - CkpsITas IpoKIIaIKa pa3BOIAIINX TPYOOIIPOBOIOB U3 METAJUIONIOIMMEPHEIX TPYO B IOy

OTKpbITass MPOKJIaAKa METAJUIONIONIMMEPHBIX TPYO MOMyCKaeTcs B MeECTax, HCKIIOYAONIMX HX MEXaHW4YecKoe M
TEpPMHYECKOE MOBPEKACHHE U PSMOE BO3IECHCTBHE YIBTPAPHOIETOBOTO U3TyYCHHS.

5.3 He nomyckaroTcs CIUTIOLIMBAHKS U [IEPEIIOMBI TPYOOIPOBO/Ia BO BPEMSI MOHTAXKA.

[Tpun u3nome TpyOy cieayeT BBIIPSAMHUTh M NPUAATh €il HUIHHAPUYECKYIO (OPMY JCPEBSHHBIM WA PE3UHOBBHIM
MOJIOTKOM. TaKylo onepanuio JI0IyCKaeTcsl OCYIIECTBISITh TOJILKO OJIMH pa3 Ha JaHHOM y4yacTKe.

5.4 ByXTHl METaJUIONOJIMMEPHBIX TPYO, XpaHUBIIHECS WM TPAHCIIOPTHPOBABIIAECS HAa MOHTAX (3arOTOBUTEIBHBIN
yuacTok) npu temneparype Huke 0 °C, 10JKHBI OBITH Mepell PACKaTKO# BbIIEPXKAHbI B TeUeHUE 24 4 IIPU TeMIlepaType He
ke 10 °C.

B npouecce pa3MoTKu OyXThI 1 MOHTa)ka TPyOOITpoBOa HEOOXOANMO CIIeIUTh, YTOObI TpyOa He MepeKpydnBaach.

[Ipokmanky TpyOBI ciemyeT BeCTH, HE [OIyCKas PpACTSATHUBAIOMINX HAMpPSKCHUH, CBOOOIHBIC KOHIBI 3aKpPHIBATH
3ariyliKaMu Bo H30exaHue MonaiaHus Ipsi3k U Mycopa B TpyOy.

5.5 Paguyc m3ruba nomkeH ObITh HE MEHee IATH Hapy»KHbIX AuaMeTpoB TpyObl. Ilpu m3rube menee 5 d, ciemyert
TTOJTE30BAThCS CHUPAITBEHON NpYyKUHON. TpyOBI THYT IIIaBHO O€3 HarpeBa, B XOJIOAHOM COCTOSHHH.

56 HpI/I MOHTaXX€ CUCTEM HAIIOJILHOI'O OTOIICHUA MOJI’KHBI BBITIOJIHATHCA CICAYIOIHNE YCIOBUA:

- OTONUTENbHBIE TPYOBI ISl OJJHOTO IIOMEIIEHHUS CIIEAyeT U3rOTaBINBaTh U3 LIEJIOro KycKa TpyObl;

- IOKPOBHBIN CJI0M TEMIOBOM U30JSIUMHU U TUAPOU3OJISLIUS HE TOJKEH UMETh LLENEH;



- TpyOBl HE JOJDKHBI MPOXOAWTH NOA Ae(hOPMALMOHHBIMU LIBAMH OETOHHOM 3aJMBKH, B NMPOTHBHOM CJydae OHU
JIOJDKHBI HMETh 3allUTHYIO 000JIOUKY JUIMHOW He MeHee | M;

- TpyOBI K TEIUIOM3OJISINH CIEAYeT KPEIHUTh C MIOMOIIBIO CIIEIMAIbHBIX V-00pa3HBIX «IKOPHBIX» CK00. Jlomyckaercs
MIPUKPEIUIATE TPYOy K METAJUIMIECKOH CeTKE IMPOBOIOKOI ¢ MATKOH MPOKIIAAKOH;

- TpyOONpPOBO/ HANOJBHOTO OTOIICHUS JOJDKEH 3alMBaThCs OCTOHHBIM PAaCTBOPOM WIIM 3aKPBIBATHCS MOKPHITHEM
TOJIBKO TIOCIIE TIPOBEACHHS TMPABINYECKUX HCIIBITAHNI Ha TepMETHYHOCTh. Tpy0a npH 3auBKe TODKHA HAXOIUTHCS 110
nmasieunnem 0,3 MIla;

- HarpeBaeMast TUTOIIA (b OJHOTO 3MEEBHKA He JOJIKHA MpeBbiath 30 M2 ¢ MAKCHMAIBHOM JUIMHOM OJTHOM M3 CTOPOH 8
M. Mexay OJHOPOAHBIMU ILIOIIAASIMU OSTOHHOTO MOKPBITHS CIENyeT NenaTh AedopMaluoHHble BBl IUPUHOH 0,5 cM,
KOTOpBIE CIIeTyeT 3alOJIHATh AMACTHYHBIM MaTepraioM. CiIoi pacTBOpa TOJDKEH OBITh TIATEIFHO BHIPOBHEH;

- Ipu OETOHHMPOBAaHWH HEOOXOAMMO HM30eraTh CMEIICHHs, BEPTHKAIBFHOTO W3rH0a, CHABIWBAHUS WIIHM TTOBPEKICHUS
Tpy0;

- MHHUMAaJIbHAs BBICOTA 3AJIUBKH HaJl TIOBEPXHOCTHIO TPYOBI I0JDKHA OBITH He MeHee 3 cM. LleMeHTHo-necuanas cmech
JOJDKHA OBITH He Hivke Mapku 400 ¢ mmacTuukaTopom.

5.7 JIns mpoxoma TpyO uepe3 CTPOHUTENbHBIE KOHCTPYKIHH HEOOXOAMMO IpelycMaTpWBaTh THIB3BL. BHYTpeHHUIt
JUaMETpP THJIb3bI TOJKECH ObITh Ha 5-10 MM OOJIbIlIe HAPYIKHOTO TUAMETpa MPOKIabIBacMOi TpyObl (pucyHok 15). 3a3op
MEXIy TpyOOH M TWIIb30H HEOOXOIUMO 3ajellaTh MSATKMM HECrOpaeMbIM MaTEpHalIOM, JIONYCKAIOIIUM IepeMelleHHne
TPYOBI B0 IPOIOIEHON OCH.

vwmeaa

20 mm

Habunka

Ypanews wctore T

nona - ‘

Toy6a

Pucynok 15 - YcTaHoBKa THIIB3bI IS TPOKJIAIKK TPYO B CTEHAX M MEPEKPHITHIX

5.8 PaccTosiHue B CBETY MEXy CTPOUTENILHON KOHCTPYKIMEH U METAJUIONOIUMEPHBIM TPYOOIPOBOAOM, TPOXOISIIUM
BJIOJIb HEE, TOJDKHO OBITh He MeHee 20 MM,

5.9 MerannononumepHbie TpyObl Uit TPYOOIPOBOIOB OTOILUICHUS U TOPSIYETO BOJAOCHAOKEHUSI CIICyeT MPOKIIA/IbIBATh
Ha paccTosTHUK He MeHee 50 MM BBIIIe IPYTUX TPYOOMPOBOIOB.

5.10 CoenrHeHIE METAIUIOTIOIUMEPHBIX TPYO CO CTaBHBIME TPYOOIIPOBOIAMH, 3aITOPHO-PETYIHPYIOMICH apMaTypoii U
OTOTHTEIBHBIMA MTPHOOPAMH BBITIOTHIETCS Ha pe3b0e C TTOMOIIBIO CIEIHANBHBIX COCIMHUTENBHBIX IeTalell (MIPIIoKeHne
B, ).

BXOTHOY KOHTPOJIb TPYE U KOMILIEKTYIOIUX U3JIEJUI

5.11 Jlo mpoBeaeHUsT MOHTAXXHBIX pa0OT METAJUIOIOIMMEPHBIC TPYObI, COCTMHUTEIBHEIC ICTATH, apMaTypa 1 CPEeICTBa
KPEeTJICHUsI IOJDKHBI OBITh TIOABEPTHYTHI BXOAHOMY KOHTPOJTIO.

TpyObl, COCOUHUTENbHBIC AETAM, a TAKXKE CPEICTBA KPEIUICHHS JOJDKHBI UMETh COIPOBOJIUTEIBHBIA JOKYMEHT,
TTOITBEPIKTAIONIHIA COOTBETCTBUEC UX HOPMATHBHBIM TPCOOBAHUSM.

5.12 TpyObl TOKHBI KIMETh MAPKUPOBKY, YKA3bIBAIOIIYIO JHAMETP TPYObI, JOMYCTUMYIO TeMIeparypy u naBienue. Ha
MOBEPXHOCTH TPYO HE JIOIKHO OBITh MEXaHMYECKUX MOBPEKICHHH W U3IOMOB. TpyObl HE JOKHBI OBITH CKPYYEHBI HITH
CILUTIOICHBEI.

5.13 Ha mTyrepax ¥ HaKUIHBIX raiikax COCAMHHUTENBHBIX JeTajell pe3p0a JO/mKHA ObITh Hape3aHa B COOTBETCTBHH C
I'OCT 6357, xnacc npounoctu B. Comnpsiraemble aeTanyd HE TODKHBI MMETh BBHIOOMH, 3ayCEHIIEB, IapanuH. Pe3nHOBEIE
MPOKJIAIKU JTOJIKHBI KIMETh MPABHIBLHYIO0 TEOMETPHUECKYIO hopMy.

5.14 CpencTtBa KperwieHHS METaUTONOIMMEPHBIX TPYO IOJDKHBI MMETh IOBEPXHOCTH, MCKIIOYAIONIYI0 BO3MOXKHOCTH
MEXaHMYEeCKOro TMoBpexaeHus: Tpy0. KpemeHus He NOSDKHBI MMETh OCTPBIX KPOMOK M 3ayCeHleB. Pazmepbl XOMYTOB,
(uKkcaTopoB, CKOO JOJDKHBI CTPOTO COOTBETCTBOBATH AMaMeTpaM TpyO. Meramindeckue KpeIUICHUS JOJDKHBI UMETh
MSTKUE MPOKIIAJKH U aHTUKOPPO3UOHHBIC TOKPHITHUS.

TEXHOJIOI'USI IOATOTOBUTEJIBHBIX PABOT

5.15 Jlo Hayana MOHTa)a TPyOONPOBOIOB HEOOXOJMMO BBINOJHHUTH CIEAYIOIIUE MOATOTOBUTEIbHBIE ONEpalu:

0TO0paTh TPYOBI U COCAMHUTEIILHBIC ICTAH, IPOLIC/IINAE BXOAHOW KOHTPOJIb;

pa3MeTHTh TpyOy B COOTBETCTBHH C MIPOSKTOM HIIM IO MECTY C YYETOM IPHITYCKa Ha mocieayromnyo O0paboTKy mpu
MaKCHMAJIbHOM HCIONb30BaHMU Marepuana TpyO. Pasmerka TpyO MoxerT ObITh OCYINECTBICHA CTaHIAPTHBIMU



MEPUTEIbHBIMY HHCTPYMEHTAMU: W3MEPUTEIBHOM JIMHEHMKOH, CKIAJHBIM METPOM, PYJIETKOH, a TaKKe CIIELHaIbHO
W3TOTOBJICHHBIM ITa0JIOHOM U Pa3METOYHBIM HpHcrocoOneHreM. Puckn s oTpe3kn Ha TpyOe HaHOCSTCS KapaHIalloM
WA MapKepoM.

Henomyctumo HaHeceHre LapanyH WM HaJPe30B Ha TOBEPXHOCTU TPYOBI.

5.16 Pa3pesky Tpy0 ciiesyer Ipon3BOIUTE COTJIACHO Pa3MEeTKe HOKHHIAMU, 101 yriioM 90° k ocu TpyObl, He NOMycKas
cMATHS TpyOBI 1 00pazoBaHus 3ayceHneB. OTKIOHEHUE TUIOCKOCTH pe3a He JOJDKHO MPEBBIIIATh 5°.

Jis ycTpaHEeHHs! HMOTPEIIHOCTEH TOPIOB TPYO HEOOXOAMMO OCYMIECTBISATH KAIHOPOBKY KOHIIOB TPYO C IOMOIIBIO
pas3BepTku. OBaJbHOCTH TOPIIOB TPYO A0JKHA OBITH He Oosee 1 %.

COEJUHEHUE TPYS U TPUCOEJUHEHUE K APMATYPE

5.17 BapuaHT coeTMHEHHS C 0OKUMHOH Taifkoi COCTOUT 3 CICIYIOIINX OTIePAIIHi:

- st u3ruba tpyOsl ¢ I < 5 d, (HapyXHBIi AuaMeTp) HEOOXOAUMO MTPUMEHSITH MIPYKHUHY;

- ACTIOJIB3YSI IPYXKUHY, BHIIPSIMHUTSG JIMITHAE UCKPUBIIEHUs TPYOB! (mpubmmsutensHo 150-160 Mm);

- CIenMaIbHBIMI HOKHHIAMH 00pe3aTh TpyOy mox yriaom 90° k ocu TpyOsr;

- 00paboTaTh MOBEPXHOCTH TPYOBI KaTHOPOBAaHHOHN pa3BepTKON (CHavasia CTOpoHOH | Ha TITyOMHY PHCKU Ha HApYKHOH
MIOBEPXHOCTH Pa3BEPTKH, 3aT€M CTOPOHOI 2 CHSITh BHYTPEHHIOIO (acky);

- Ha/IeTh, Ha TPYOY JIATYHHYIO OOKUMHYIO T'aliKy;

- BPYYHYIO 3alIpecCOBaTh COCMHUTENBHBIN 3JIEMEHT 10 YIOpa Ha MIyOHHY Uil TpYO Hapy>KHBIM ITHaMeTpoM, MM: 16-8
mM; 20-10 MM, 25-12 Mm.

Coenunenne TpyObl ¢ (DaCOHHBIMU JETAISIMH, MMEIONMMU HApPYXKHYIO Pe3bOy, OCYIIECCTBISIETCS O COIpPAraeMbIM
TIOBEPXHOCTSIM JieTaiell 0e3 YINIOTHEHUsI pe3b00BO TaliKH.

Jns npucoenuHeHus TpyO K NeTansiM, MMEIOIIMM BHYTPEHHIOIO pe3b0y, HEOOXOAWMO HCIONb30BaTh HUIIENb C
YIZIOTHEHHEM pe3b00BOil YacTH.

5.18 Jlna npucoenHEHUs K TPHOOpaM, MMEIOIINM BHYTPEHHIOIO pe3b0y, MOXKHO MPUMEHSTH COEJMHEHHE C 00KMMHOM
TaifKoOH ¥ 00KIMHBIM KOJIBIIOM C YIUIOTHEHHEM Pe3b00BOM 9acTH (PHCYHOK 16).

5.19 YmnoTHeHHe pe3b00BhIX COEIMHEHH CO CTAILHBIMU TPYOOITPOBOAAMH M apMaTypOil MOKET OBITh OCYIIECTBICHO
JIBHSAHOU TpsiNbI0, 1eHToi @YM nnu Io0bIM APYTHUM YIUIOTHUTEIBHBIM MaTepUalioM.

5.20 YcTaHOBKa COSTMHUTENBHOM AeTalll ¢ 00KUMHOMN BTYIIKOU (TpritoskeHue [') BBIMOJIHSAETCS CIeIyOUIMM 00pa3om:

- CHATB (hacky moJ| yriiom 45° 1o BHyTpeHHEW MOBEPXHOCTH TOPLA TPYOBI;

- Ha/IeTh Ha TPyOy OOKUMHYIO BTYJIKY;

- HaJIeTh Ha ITYLEp COEAUHUTENBHON AETAIM HAKUHYIO TaliKy M yIJIOTHUTEIBHOE KOJbLIO;

- YCTQHOBUTBH IITYIIEP B TPYOY C MOMOIIBIO MPUCTIOCOOTECHHUS;

- HaTSHYTh Ha TpyOy CO MITYIIEpOM BTYJIKY;

- BBIHYTh TPYOY M3 IPUCTIOCOOJICHHST;

- 00aTh BTYJIKY Ha TPyO€E C TOMOIIBIO MTPHUCIIOCOOIICHUS U1l OOKATKH, BEIHYTH TPYOy M3 IMPHCIIOCOOIICHHS.
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1 - merajutononuMepHast Tpy6a; 2 - 00KHUMHast raiika, 3 - pa3pe3Hoe 00XKUMHOE YIIPYTroe KOJIbLIO; 4 - CoeIMHUTeIbHAs BCTaBKa C HapyKHOM pe3b0oii

Pucynok 16 - CoenuHernne ¢ 00KIMHOM TaKoH 1 00KIMHBIM KOJIBLIOM
KPEIIVIEHUE TPYBOITPOBOJI0OB

5.21 PaccraHOBKa KpeIUICHWH METaUIONOJIMMEPHBIX TPYOOIPOBOIOB OCYLIECTBIISCTCS TAaKUM 00pa3oM, 4YTOOBI
UCKJIIOYHTH TPEJETIbHO JOIMYCTHMbIC HANpsDKEHHS B MaTepuaie TPYObl OT JIMHEHHBIX TeMIIepaTypHBIX YUTHHEHWH
TpyOompoBoa.

5.22 PaccTosiHre MeXIy KPCIUICHUSMH CIIeAyeT IPUHUMAThH COTJIACHO TabuuIe 6.

TaGaumna 6
B muumerpax



PaccTosiHue MeX1y CKOJIB3SIIMMU KPSILICHUSIMH
Hapy>xHslit nnamerp TpyObI TIPY TOPH3OHTAIIBHOM NP BEPTUKAIBHON IIPOKIIAIKE
MPOKJIAJIKE
Jlo 16 500 1000* 1000 2000*
20 500 1000* 1000 2000*
25 750 1000* 1200 2000*
32 1000* 2400*
40 1000* 2400*
50 1000* 3000
* s Tpy6 «METATIOJI»

1 - Tpy0a; 2 - pukcarop; 3 - xomyT; 4 - urypym (ar00en)

Pucynok 17 - Kperienue Tpy0 K CTEHAM U IEPETOPOIKaM
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1 - xomyT; 2 - TpyOa; 3 - Msrkas npoksajka; 4 - tersion3onsnust; 5 - 6oit; 6 - raiika; 7 - moaBecka; 8 - KPOHIITEHH

Pucynok 18 - Kpernenne Tpy0orpoBo/ioB

Heo6xoauMo npeaycMaTpuBaTh KperieHne Ha MOBOPOTaxX U OTBETBICHUSX TPYOOIPOBOAOB.
5.23 PacnpenenuTenbHble KONJIEKTOPHl M 3aIlIOPHO-PETYJIHPYIOMIYIO apMaTypy CIEXyeT 3aKpeluIiTh C ITOMOIIBIO
CaMOCTOSITENIbHBIX HETOJBIKHBIX KPEIUICHWH Uil YCTpaHEeHHs IIepefadyd YCWIMH Ha TpyOompoBong B IIpolecce

9KCIUTyaTallu.



5.24 Jlns 3akperuieHus TpyO peKOMEHJyeTcs NMPHUMEHSATh M3/ENUs COIVIAaCHO Karaioram (HUpM- M3rOTOBUTENEH TpyO
WIM WHBIE OIIOpHI, IPHUMEHsSeMBbIC Ui IUIACTMAacCOBBIX TpyO. Bo3MokHBIE CIOCOOBI KpeIuIeHHs IpeACTaBICHbI Ha
pucynkax 17, 18.

HNCIIBITAHUE CUCTEMBI OTOIIVIEHUA

5.25 Tlocnme BBIMOMHEHHWS MOHTaXHBIX pPa0bOT CIIEAYeT MPOBECTH HCIBITAHUE CHUCTEMBI HAa TEPMETHYHOCTH IPU
JTaBJICHUM, TIpEBHIMIaromeM padodee B 1,5 pasza, Ho He MeHee 0,6 MIla, mpu mocTOsSHHOI TeMuepaType BOJEI.

5.26 I1py TOATOTOBUTENBHBIX padoTax Mepel] THAPABINISCKUM HCTIBITAHHEM CHCTEMBI HE00X0AUMO:

- OTKIIIOYUTH (BPEMEHHO CHSTH) MpPENOXpaHUTENbHbIE KIalaHbl, PEryJIHMpPOBOYHBIC KIamaHbl, NAaTYMKH U JAp., €CIH
JIOITyCTUMOE JaBJICHUE YKa3aHHOW apMaTyphl MEHBIIIEC BEJIMYUHBI MPOOHOTO AaBICHUS 110 5.25;

- OTKJIFOUEHHBIE JIEMEHTH 3aMEHHTH 3aryIIKaMH WA 3alTOPHBIMH KIIATIAHAMH, TOITyCTUMOE JABICHHUE IS KOTOPBIX
0oJpIIIe BETHYNHBI IPOOHOTO JaBIICHIS,

- TIOJKITIOYUTh K CHCTEME MaHOMETP C TOUHOCThIO u3Mepenus 0,01 Mlla.

5.27 CucreMy ciemyeT 3allONHUTH BOJOW MEUICHHO INPH OTKPBITHIX BO3MYXOCIYCKHBIX YCTPOHCTBaX BO M30ekaHUE
00pa30BaHUs BO3IYIIHBIX TPOOOK.

5.28 I'mapaBiaryecKue UCIBITAHUS HEOOXOIUMO TIPOBOTUTH MIPH MOCTOSTHHOW TeMITepaType B JIBa 3Tara:

1-#t sranm - B Teuenue 30 MWH JBaXIBl IMOJHUMATH JAaBIICHHE IO PACUCTHOW BEIMYUHBI uepe3 Kaxaple 10 muH. B
nocnenyromue 30 MUH MajeHne JaBJIeHUs B CHCTeMe He T0JDkHO npeBsimath 0,06 MIla;

2-ii 3Tam - B TOCNEAyIoNMe 2 4 MaJeHUe MaBJIeHUS (OT AaBJICHHS, JOCTUTHYTOrO Ha 1-M 3Tame) He MO/DKHO OBITh
6ombiie, yem Ha 0,02 MITa.

5.29 TuapaBiuuYecKoe HCHBITAHWE CUCTEMBI HAMOJIBHOTO OTOIUICHHS HEOOXOJMMO TPOBOAUTH JO 3alIUBKU
TPyOOIPOBOIOB OETOHOM (PaCTBOPOM).

5.30 TemnoBoe WCIBITAHWE HAMONBHBIX CHCTEM OTOIUICHHS W3 METAIUIONOIMMEPHBIX TPYO CIEAyeT OCYIIECTBISATH
Iocyie TOro, Kak O€TOH OKOHYATEeNbHO 3aTBepieeT, T.e. uepe3 20-28 mH. McnpITaHus cienyeT HAYMHATH C TEMIIEPaTyphl
teronocutenst 25 °C ¢ eXeTHCBHBIM yBEJIHUEHHEM TemiepaTypel Ha 5 °C 10 Tex mop, MOKa OHa He Oyaer
COOTBETCTBOBATh MPOEKTHOM BETUUHHE.

PEMOHTHBIE PABOTbBI

5.31 Crnecapu-caHTeXHHUKH, TMPOU3BOSIIAE  PEMOHT, JIOIDKHBI  OBITh ~ O3HAKOMJICHBI CO  CBOWCTBaMHU
METaJJIONONIMMEPHBIX TPYO U TEXHOJIOTUeH X 00paboTKu.

5.32 Tlpu 3amene Tpy® BO BpeMsi peMOHTa HeE JIONYCKAeTCs CTaBHTh TPYOBI MEHBIIETO AMAMETPa, YeM 3aMEHsSEMbIe
TpyOBHI.

5.33 B cay4ae moBpexaeHHsS ydacTKa TPyOONpoBOJa Iefecoo0pa3sHO BhIPE3aTh MOBPEKAEHHBIM y4acTOK. 3amMeHa
MIPOM3BOANTCS C IIOMOIIBIO OTpe3Ka TPYObl HY)KHOH [UIMHBI, COCJUHSAEMOTO C TPYOONPOBOIOM CHEIHATbHBIMU
COEIMHUTENBHBIMU JIeTaTsIMU. [10BpeXICHHBINH y9acTOK TpyObl MOHTHPYETCS IPH MOMOIIM 2 COSAMHEHMI C HaKHIHOH
rakoi uepes HUIMIEIb C YIUIOTHCHHEM pPe3bOOBOW YaCTH WIIM JBYXCTOPOHHUX COCAMHCHHA C OOXKHMHON TailkoW u
00>)KMMHBIM KOJIbIIOM 0€3 YIUIOTHEHHs pe3b00BOI YacTH.

5.34 Tlpu npoBeneHWH CBAapOYHBIX WJIM HMHBIX OTHEBBIX pPa0OT B MecTax BO3MOXKHOIO TEPMHYECKOTO WM
MEXaHU4ECKOT0 MOBPEXCHUS TPyO HEOOXOIUMO CTABUTh OTPAXKICHHUSI.

5.35 ]l O4YMCTKM HapyXHOH ITOBEpXHOCTH TpyO clielyeT NMpHUMEHATh MaTepHhaj, HCKIIOYAIOMNN MeXaHHYecKHe
TIOBPEKACHHS.

5.36 Ilpu 3aMep3aHuM CHCTEMbI HAIMYME NMPOOOK B TpyOe MOXKHO OINPEIEIHUTh 110 MECTHOMY YBEIMYEHHUIO TUaMeTpa
(pacumpenuto) TpyOBI WIIM TIO CJIOIO MHES M JIbJa Ha moBepxHocTH. [IporpeBath TpyOy cieayeT TeIIbIM BO3IYXOM WIIH
ropsiaeit Bogoit Temmeparypoit 1o 90 °C. Karteropudeckn 3ampemaercs HCIIONb30BaTh OTKPHITOE IIaMs M OOCTYKHBATh
TpyOBI MOIOTKOM. [IpH IEepBOii BO3MOKHOCTH CIIEyeT 3aMEHUTh MOBPEKIECHHBIN OTPE30K TPYOBI.

5.37 Ilpu ocnabneHuM 3aJelKd MEXIy TpyOoW W TWIb30H, NMpPOXOJSIIeH Yepe3 CTPOMTENbHbIE KOHCTPYKIHH,
HE0OX0AMMO €€ YIIIOTHUTH TEPMETHKOM M3 HETOPIOYMX MaTEPHAJIOB.

6 TPEBOBAHUSA TEXHUKHA BE3OITACHOCTH

6.1 IIpu MOHTake CHCTEM OTOIUIEHHS M3 METANIONOJIMMEPHBIX TpyO clienyeT coOironarh TpeOOBaHUS TEXHUKU
0€3011acHOCTH B CTPOMUTENLCTBE 10 JEUCTBYIOIIEH HOPMAaTHBHOW JIOKYMEHTAIINH.

6.2 Ilpu 3aroTOBHTENHHOM IPOHM3BOJCTBE M MOHTaXKE 3allpeliaeTcs NMPOM3BOIHUTH IEKTPOCBAPOYHBIE PA0OTHI Ha
pacCTOSTHUK OT METaJUIONOJIMMEPHBIX TPYO MeHee 2 M.

MeraniononumMepHble TPYObl OTHOCSATCS K KaTETOpPUH T'OPIOYMX, TPYIHOBOCIUIAMEHSEMbIX MaTepuaioB. Cpencrsa
NIOKapOTYIICHHUS - paclbUICHHAs BOJIA, IIEHa, ITECOK, KOLIMa.

6.3 MeramonoauMepHble TPYObl B HpoLlECCE MOHTaXa M OIKCIUIyaTallid HE BBLACISIOT B OKPYKAIOLIYIO Cpemy
TOKCHYHBIX BEIIECTB M HE OKa3bIBAIOT BPEHOTO BIMSHHS Ha OPraHU3M YEJIOBEKa NPU HEIOCPEICTBEHHOM KOHTAKTe.

6.4 MoHT@X METaJUIONOIUMEPHBIX Tpy0 HOJDKHBI IPOBOIMTH CJIECAPH-CAHTEXHHWKH, NPOLIECIINE CIELHAIBHOe
o0ydeHHe U 03HAKOMJICHHBIC CO CIeu(pUKOi 00pabOTKU TakuxX TPyO.



PaGoThl Mo MOHTa)Xy BHYTPEHHUX CHUCTEM OTOIUICHHS U3 STHX TPYO paspenraercs MpPOU3BOJHUTH TOJIBKO HCIPABHBIM
HWHCTPYMEHTOM, IIPH COOJIIOZICHUH YCIIOBHH €T0 3KCILTyaTally.

6.5 T'uapaBnuyeckoe UCIBITAHUE CUCTEM CIEeIyeT MPOU3BOJAMTH B MPUCYTCTBHU MacTepa WM MPOM3BOAWTENs paboT.
Crecapy, NpoBO/IsIIIINE UCTIBITAHKS, TOJDKHBI HAXOAUTHCS B O€30IAaCHBIX MECTaX Ha Clly4yail BBIOMBaHMS 3ariIyllek.

Tabnuma A.l- CopTaMeHT 1 Macca MeTAJLIONOJTUMEPHBIX TPYO

No HsroroButens, Homunansueiii nuamerp | Tommuna Tomumua | Teopern-
HOPMAaTHBHO- CTEHKU C | aJIOMHHH- JeckKast
ILIL. TEXHHYECKas BHYTPEHHHMIT| HapyXHBIi | JomyckoM | eBoii ponbru [ Macca 1 M
JTOKyMEHTaLus, € JJOIYCKOM | C IOILyCKOM C JIOITyCKOM | AJIUHBI, KT
MOCTAaBIIUK
1 |HUKHUMT (Poccus), 127 16 +0,3 2,077 027 0,095
TY 2248-004-
07629379-97
202 25+0,3 2,577 0,2+0,01 0,2
2 |AO «Kayuyk-mutact»| 10-0,2 14 + 0,15 2,()1:(2; 0,2+0,02 0,092
(Poccus),
TV 2248-001-f 12-02 | 16+015 | 20%= | 02+£002 | 0105
29325094-97, 3A0
«["enra» (Poccus)
14-0,2 18 +0,15 2077 0,2+0,02 0.128
1677 20+ 0,15 2,507 0,24 £0,02 0,150
zojﬁ 25+ 0,20 2’5%2 0,24 + 0,02 0,204
3 |TOO HIIIT 12 16,0+0,3 | 2,25+0,2 | 0,5+0,04 0,125
«BmagB3/1» (Poc-
CHsl) - IOCTABIINK 15 20,0+0,3 | 250+0,2 [ 0,5+0,04 0,185
20 26,0+0,3 | 3,00+0,2 | 0,7+0,04 0,300
26 32,3+0,3 | 3,20+0,2 | 0,7+0,04 0,390
32 40,3+0,3 | 3,90+0,2 | 0,7+0,04 0,550
40 48,0+0,3 | 400+0,3 | 0,8+0,04 0,755
50 60,0+0,3 | 480+0,3 | 0,8+0,04 0,985
60 76,0+0,3 | 520+0,3 | 1,0+0,04 1,480

Tabnuma A.2 - OcHoBHbIE PU3NKO-MEXaHMYECKUE MOKA3ATEIH MEeTAJIONOJINMEPHBIX TPYO

Ne ITokazaTenn Enunnna 3HaueHne
ILIL H3MEpeHUS
1 |KoaddunueHT TennonpoBoJHOCTH Br/m K 0,45
2 |KoahduuueHT TMHEHHOTO pacIupeHHs 1/°C 2,5-10°
3 |Koa¢hduimeHnT >KBHBaIEHTHOH paBHOMEPHO-3EPHUCTOI MM 0,01
LIEPOXOBATOCTH
4 [TIpouHoCcTh KOJBLEBBIX 00pa3LOB MNpU paspbiBE B H
NOIIEPEYHOM HANPABICHUH, HE MeHee il Tpyo
pasMepamu, MM:
10-14 2100
12-16 2400
14-18 2400
16-20 2400
20-25 2400
5 |M3meHeHue OMHBI TOCIEe HpOrpeBa Ipu Temmeparype| % He Goiee 1
(120-3) °C B Teuenne (60 + 1) mun
6 |CrolikocTh IpH IOCTOSIHHOM BHYTPEHHEM JaBICHHHU Mlla
(6e3 paspyuienuii) npu temneparype, °C:
20 - B Teuenue 1 u 45
95w» 1 9 1,8
95 » » 100 u 1,6
95 » » 1000 y 14
I'nAPABJIMYECKHUE XAPAKTEPUCTUKHU METAJIJVIOITIOJIMMEPHBIX TPYB
Tab

IMPUJIOXKEHUE A
TEXHUYECKHUE XAPAKTEPUCTUKHU METAJIVIOIIOJIMMEPHBIX TPYB

B MmumnumeTpax

MMPUJIOXKEHUE b

nuna b.l - TI'mapaBimMyeckHe XapaKTePUCTHKH MeETA/UIONOJIMMEPHBIX TPy6 mnpu kodddummuenrte

mepoxosaroctu 0,01 mm. TemnepaTtypa Temonocurens 80 °C



Jluamerp tpy6onpososa d,/d,, Mm

IMorepu 10/14 12/16 14/18 16/20 20/25

maBmenu| Cko- |Pacxon| Cxo- |Pacxom| Cko- [Pacxom| Cko- |Pacxom| Cko- [Pacxon

s Ha | poCTh |Temno- | pocTh | Temwio- | pocts | Termio- | pocth | Temio- [ pocts | Termio-
TpeHue | ABIKe- | HOCH- | IBMXKe- | HOCH- |jBibKe- | HOCH- | OBHXKe- | HOcH- |mBiDKe-| HOCH-
R, ITa/m| ums |tena G,| uua |rena G,| uua |renst G,| Hua |rens G,| nHusa |[rens G,

Temwio- | /4 | rtemwno- | s/4 | remwro- | /a | Temno- | w/u | remro- | /4
HOCH- HOCH- HOCH- HOCH- HOCH-
Tens V, Tens V, Tens V, Tens V, Tens V,
Mm/c Mm/c Mm/c m/c m/c
0,49 0,01 540 | 0,010 | 6,64 | 0,010 | 11,25

0,98 | 0,010 | 2,65 | 0,010 | 3,95 | 0,01 | 540 | 0,020 | 13,27 | 0,020 | 22,50
1,96 | 0,020 | 529 | 0020 ( 7,90 | 0,02 | 10,79 | 0,030 | 19,91 | 0,030 | 33,74
3,92 | 0,030 [ 7,94 | 0,030 | 11,84 | 0,04 | 21,59 | 0,040 | 26,55 | 0,050 | 56,24
5,88 | 0,040 | 10,58 | 0,040 | 15,79 | 0,05 | 26,99 | 0,060 | 39,82 | 0,070 | 78,73
7,84 | 0,040 | 10,58 | 0,050 | 19,74 | 0,06 | 32,38 | 0,070 | 46,46 | 0,080 | 89,98
9,81 | 0,050 | 13,23 | 0,060 | 23,69 | 0,07 | 37,78 | 0,080 | 53,10 | 0,100 (112,48
19,62 | 0,080 | 21,16 | 0,100 | 39,48 | 0,11 | 59,37 | 0,120 | 79,64 | 0,150 | 168,71
39,23 | 0,130 | 34,39 | 0,150 | 59,22 | 0,17 | 91,76 | 0,180 | 119,47 | 0,220 | 247,45
58,84 | 0,160 | 42,32 | 0,190 | 75,02 | 0,21 |113,35| 0,230 |152,65| 0,280 | 314,93
78,45 | 0,190 | 50,26 | 0,220 | 86,86 | 0,25 |134,94| 0,270 | 179,20 | 0,330 | 371,17
98,06 | 0,220 | 58,20 | 0,250 | 98,71 | 0,28 |151,13| 0,310 | 205,75| 0,370 (416,16
117,68 | 0,240 | 63,49 | 0,280 | 110,55 0,31 (167,32 0,340 (225,66 | 0,410 |461,15
137,29 | 0,260 | 68,78 | 0,310 | 122,40 0,34 |[183,51( 0,370 [24557 | 0,450 |506,14
156,90 | 0,280 74,07 | 0,330 130,29 0,37 199,71 | 0,400 (265,48 | 0,480 | 539,88
176,52 | 0,300 | 79,36 | 0,350 | 138,19 | 0,40 (215,90 ( 0,430 |285,39 | 0,520 | 584,87
196,13 | 0,320 | 84,65 | 0,380 | 150,03 | 0,42 (226,69 0,450 (298,67 | 0,550 | 618,62
215,74 0,340 | 89,94 | 0,400 | 157,93 | 0,44 |237,49| 0,480 |318,58 | 0,580 | 652,36
235,36 | 0,360 | 95,23 | 0,420 | 165,83 | 0,47 |253,68| 0,500 |331,85| 0,600 |674,85
254,97 | 0,380 | 100,52 ( 0,440 |173,72| 0,49 |264,47| 0,520 |345,13 | 0,630 | 708,60
274,58 | 0,390 | 103,17 | 0,450 | 177,67 | 0,51 (275,27 | 0,550 [365,04 0,660 |742,34
294,20 | 0,410 | 108,46 | 0,470 | 18557 | 0,53 |286,06 | 0,570 | 378,31 | 0,680 | 764,83
313,81| 0,420 (111,10 ( 0,490 | 193,47 0,55 |296,86 | 0,590 [391,58 | 0,710 | 798,58
333,42 | 0,440 (116,39 0,510 |201,36| 0,57 |307,65| 0,610 |404,86 | 0,730 | 821,07
353,04 | 0,450 | 119,04 | 0,520 | 205,31 | 0,58 |313,05| 0,630 |418,13| 0,760 | 854,81
372,65| 0,470 | 124,33 | 0,540 | 213,21 | 0,60 |323,85| 0,650 |431,41| 0,780 |877,31
392,26 | 0,480 | 126,97 ( 0,560 |221,10| 0,62 |334,64| 0,670 |444,68 ( 0,800 | 899,80
411,88 | 0,490 | 129,62 ( 0,570 |225,05| 0,64 |345,44| 0,690 [457,95( 0,820 |922,30
431,49 0,510 | 134,91 0,590 |232,95| 0,65 |350,83| 0,700 |464,59 | 0,840 |944,79
451,10 | 0,520 | 137,56 | 0,600 | 236,90 | 0,67 |[361,63( 0,720 [477,87 [ 0,870 | 978,54
470,72 | 0,530 (140,20 ( 0,610 |240,84| 0,69 |372,42| 0,740 491,14 ( 0,890 |1001,03
490,33 | 0,540 (142,85 0,630 |248,74| 0,70 |377,82| 0,750 | 497,78 ( 0,910 |1023,53
509,94 | 0,560 | 148,14 | 0,640 | 252,69 | 0,72 |388,62| 0,770 [ 511,05 0,930 |1046,02
529,56 | 0,570 | 150,78 | 0,660 | 260,59 | 0,73 [394,01 0,790 [524,32 | 0,940 105727
549,17 | 0,580 (153,43 0,670 |264,53| 0,75 |404,81| 0,800 |530,96 [ 0,960 |1079,76
568,78 | 0,590 (156,07 [ 0,680 |268,48| 0,76 |410,21| 0,820 | 544,24 0,980 |1102,26
588,40 | 0,600 | 158,72 | 0,700 | 276,38 | 0,78 |421,00( 0,830 [550,87 [ 1,000 |1124,76
608,01 | 0,610 | 161,36 | 0,710 | 280,33 | 0,79 |426,40( 0,850 [564,15( 1,020 |1147.25
627,62 | 0,630 | 166,65 0,720 | 284,28 | 0,80 |431,80| 0,860 570,78 [ 1,040 |1169,75
647,241 0,640 | 169,30 ( 0,7.30 | 288,22 | 0,82 |442,59| 0,880 |584,06 [ 1,050 |1180,99
666,85 | 0,650 | 171,94 | 0,750 | 296,12 | 0,83 |[447,99 0,890 [ 590,69 | 1,070 |1203,49
686,47 | 0,660 | 174,59 | 0,760 | 300,07 | 0,85 |[458,78 | 0,910 [ 603,97 [ 1,090 |122598
706,08 | 0,670 (177,23 0,770 | 304,02 | 0,86 |464,18| 0,920 (610,61 1,110 |124848
725,69 | 0,680 (179,88 0,780 |307,97| 0,87 |469,58| 0,940 (623,88 ( 1,120 |1259,73
745,31 0,690 | 182,53 | 0,790 | 311,91 | 0,88 [474,98(0,950. (630,52 | 1,140 |128222
764,92| 0,700 | 185,17 | 0,800 | 315,86 | 0,90 |485,77( 0,960 [637,15( 1,150 [129347
784,541 0,710 (187,82 ( 0,820 |323,76| 0,91 |491,17| 0,980 [650,43 | 1,170 | 131596
804,15| 0,720 | 190,46 | 0,830 |327,71| 0,92 |496,56 | 0,990 657,06 [ 1,190 | 133846
829,76 | 0,730 | 193,11 | 0,840 |331,65| 0,93 [501,96 | 1,000 [ 663,70 [ 1,200 [1349,71
843,38 | 0,740 | 195,75| 0,850 | 335,60 | 0,95 |512,76| 1,020 [ 676,98 | 1,220 |1372,20
862,99 | 0,750 (198,40 ( 0,860 |339,55| 0,96 |518,15| 1,030 683,61 1,230 |138345
882,60 | 0,760 | 201,04 | 0,870 | 343,50 | 0,97 |[523,55| 1,040 | 690,25 | 1,250 [ 140594
902,22 | 0,770 | 203,69 | 0,880 |347,45| 0,98 |[528,95( 1,060 | 703,52 | 1,260 141719
921,83 0,770 | 203,69 | 0,890 | 351,40 | 0,99 |[534,35( 1,070 | 710,16 | 1,280 |1439,69
941,441 0,780 (206,33 [ 0,900 |355,34| 1,01 |545,14| 1,080 | 716,80 [ 1,290 |1450,93
961,06 | 0,790 | 208,98 | 0,910 | 359,29 | 1,02 |550,54 | 1,090 [723,44 | 1,310 [147343
980,67 | 0,800 | 211,62 | 0,920 | 363,24 | 1,03 [555,94( 1,100 [ 730,07 | 1,320 148468
101990| 0,820 | 216,91 | 0,940 | 371,14 | 1,05 |566,73 | 1,130 [ 749,98 | 1,350 [151842
1059,12| 0,840 (222,20 ( 0,960 |379,03| 1,07 |577,53| 1,150 | 763,26 [ 1,380 |1552,16
109835| 0,850 |224,85| 0,980 | 386,93 | 1,09 |588,32| 1,170 | 776,53 | 1,410 |158590
1137,58| 0,870 | 230,14 | 1,000 | 394,83 | 1,12 [604,51 | 1,200 | 796,44 | 1,430 |1608,40
117680| 0,890 | 235,43 | 1,020 | 402,72 | 1,14 |615,31| 1,220 (809,72 | 1,460 164214
1216,03| 0,900 | 238,08 | 1,040 | 410,62 | 1,16 |626,10 | 1,240 |822,99 | 1,480 | 166464




125526
129448
133371
137294
141216
1451,39
1490,62
1529,84
1569,07
1600,30
1647,52
1686,75
172598
176521
1804,43
1843,66
1882,89
192211
1961,34
2010,37
205941
210844
215747
2206,51
225554
2304,57
235361
2402,64
2451,67
2500,71
2549,74
2598,77
264781
2696,84
274588
279491
284394
2892,98
294201
2991,04
3040,08
3089,11
313814
3187,18
3236,21
328524
3334,28
338331
343234
3481,38
353041
3579,44
362848
367751
372655
3775,58
3824,61
3873,65
3922,68
4020,75
411881
4216,88
4314,95
441301
4511,08
4609,15
4707,22
4805,28
4903,35
5001,42
5099,48
5197,55
5295,62
5393,68

0,920
0,930
0,950
0,970
0,980
1,000
1,010
1,030
1,040
1,050
1,070
1,080
1,100
1,110
1,120
1,140
1,150
1,160
1170
1,190
1,210
1,220
1,240
1,250
1,270
1,280
1,300
1310
1,330
1,340
1,360
1370
1,380
1,400
1410
1430
1,440
1450
1470
1480
1490
1510
1520
1530
1540
1,560
1570
1580
1590
1,610
1,620
1,630
1,640
1,660
1670
1,680
1,690
1,700
1710
1,740
1,760
1,780
1810
1,830
1,850
1870
1,890
1910
1,930
1,960
1,980
2,000
2,020
2,040

243,37
246,01
251,30
256,59
259,24
264,53
267,17
272,47
275,11
277,76
283,05
285,69
290,98
293,63
296,27
301,56
304,21
306,85
309,50
314,79
320,08
322,73
328,02
330,66
33595
338,60
343,89
346,53
351,82
35447
359,76
36241
365,05
370,34
372,99
378,28
380,92
38357
388,86
391,50
394,15
39944
402,08
404,73
407,38
412,67
41531
417,96
420,60
425,89
42854
431,18
43383
439,12
441,76
44441
447,05
449,70
452,35
460,28
465,57
470,86
478,80
484,09
489,38
494,67
499,96
505,25
51054
51848
523,77
529,06
534,35
539,64

1,060
1,080
1,090
1,110
1,130
1,140
1,160
1,180
1,190
1,210
1,230
1,240
1,260
1,270
1,290
1,300
1,320
1,330
1,350
1370
1,390
1,400
1420
1440
1,460
1470
1490
1510
1520
1540
1560
1570
1,590
1,600
1,620
1,640
1,650
1,670
1,680
1,700
1,710
1,730
1,740
1,760
1,770
1,790
1,800
1810
1,830
1,840
1,860
1870
1,880
1,900
1910
1,920
1,940
1,950
1,960
1,990
2,020
2,040
2,070
2,090
2120
2,140
2170
2,190
2,220
2,240
2,260
2,290
2310
2,330

418,52
426,41
430,36
438,26
446,15
450,10
458,00
465,90
469,84
477,74
485,64
489,59
497,48
501,43
509,33
515,28
521,17
52512
533,02
540,91
548,81
552,76
560,65
568,55
57645
580,40
588,29
596,19
600,14
608,09
615,93
619,88
627,78
631,72
639,62
64752
651,46
659,36
663,31
671,21
675,15
683,05
687,00
694,90
698,84
706,74
710,69
714,64
72253
72648
734,38
73833
742,28
750,17
754,12
758,07
765,96
769,91
773,86
785,71
795555
80545
817,29
82519
837,03
844,93
856,78
864,67
876,52
884,41
892,31
904,15
912,05
919,95

1,18
1,20
1,22
1,24
1,26
1,27
1,29
131
1,33
1,35
1,37
1,38
1,40
1,42
1,43
1,45
1,47
148
150
152
154
156
158
1,60
1,62
164
1,66
1,68
1,69
171
173
175
177
1,78
180
182
184
185
187
189
190
192
194
195
197
198
2,00
2,02
2,03
2,05
32,06
2,08
2,09
211
212
214
2,15
217
2,18
222
2,24
2,27
230
2,33
2,35
2,38
241
243
2/46
249
251"
2,54
2,56
2,59

636,90
647,65
658,49
669,28
680,08
685,48
696,27
707,07
717,86
728,66
739,45
744,85
755,64
766,44
771,83
782,63
793,42
798,82
809,62
820,41
831,21
842,00
852,80
863,59
874,39
885,18
895,98
906,77
912,17
922,96
933,76
944,55
955,35
960,75
971,54
982,34
993,13
998,53
1009,32
1020,12
1025,51
1036,31
1047,10
1052,50
1063,30
1068,69
1079,49
1090,28
1095,68
1106,48
111187
1122,67
1128,07
1138,86
1144,26
1155,05
116045
117125
1176,64
119284
1209,03
122522
124141
1257,60
1268,40
1284,59
1300,78
1311,58
132777
1343,96
1354,76
1370,95
1381,75
1397,94

1,260
1,280
1,310
1,330
1,350
1,370
1,390
1,410
1,430
1,450
1,460
1,480
1,500
1,520
1,540
1,560
1,570
1590
1610
1630
1,650
1670
1,700
1720
1,740
1,760
1,780
1,800
1820
1,840
1,860
1870
1890
1910
1,930
1950
1970
1990
2,000
2,020
2,040
2,060
2,070
2,090
2,110
2,130
2,140
2,160
2,180
2,190
2,210
2230
2,240
2,260
2,280
2,290
2,310
)2320
2,340
2,370
2,400
2430
2,460
2,490
2520
2,550
2,580
2,610
2,640
2,660
2,690
2720
2,750
2,770

836,26
849,54
869,45
882,72
896,00
909,27
922,55
935,82
949,09
962,37
969,00
982,28
995,55
1008,83
1022,10
1035,38
1042,01
1055,29
1068,56
1081,83
109511
1108,38
1128,29
114157
115484
1168,12
1181,39
1194,66
1207,94
122121
123449
124112
125440
126767
1280,94
129422
130749
1320,77
132740
1340,68
135395
136723
137386
138714
140041
1413,69
1420,32
1433,60
144687
145351
1466,78
1480,06
1486,69
149997
151324
151988
153315
1539,79
1553,06
157297
1592,88
1612,80
1632,71
1652,62
167253
169244
171235
1732,26
175217
176545
1785,36
1805,27
182518
183845

1,510
1,540
1,560
1,590
1,610
1,630
1,660
1,680
1,700
1,730
1,750
1,770
1,790
1,820
1,840
1,860
1,880
1,900
1920
1,950
1970
2,000
2,020
2,050
2,070
2,100
2,120
2,140
2,170
2,190
2,210
2,240
2,260
2,280
2,300
2,320
2,350
2,370
2,390
2410
2430
2,450
2470
2490
2510
2,530
2,550
2,570
2,590
2,610
2,630
2,650
2,670
2,690
2,710
2,730
2,750
2,770
2,790
2,820
2,860
2,900
2,930
2970
3,000

1698,38
1732,12
1754,62
1788,36
1810,86
183335
1867,09
1889,59
1912,08
1945.83
1968,32
1990,82
201331
2047,05
2069,55
2092,04
211454
2137,03
215953
219327
221577
224951
227201
2305,75
232824
2361,99
238448
2406,98
2440,72
246321
2485,71
251945
2541,95
2564,44
2586,94
2609,43
2643,17
2665,67
2688,16
2710,66
273315
2755,65
277815
2800,64
282314
2845,63
2868,13
2890,62
291312
2935,61
295811
2980,60
3003,10
3025,59
3048,09
3070,58
3093,08
311557
3138,07
317181
3216,80
3261,79
329553
3340,52
337427




5491,75| 2060 | 54493 | 2360 [ 931,79 | 262 |141413| 2800 | 185837
5589,82| 2,080 | 550,22 | 2,380 [ 93969 | 264 |142493| 2830 |187828
5687,89| 2,100 | 55551 | 2400 [ 94759 | 266 |143572| 2850 |189155
578595| 2120 | 560,80 | 2420 | 95548 | 2,69 |[145191( 2,880 |191146
5884,02| 2130 | 56345 | 2440 [ 96338 | 2,71 |1462,71| 2910 |1931,37
5982,09| 2,150 | 568,74 | 2470 [ 97522 | 2,74 |147890| 2930 |1944,65
6080,15| 2,170 | 574,03 [ 2490 | 98312 | 2,76 |[148969( 2960 |1964,56
617822 2190 | 57932 | 2510 | 991,02 | 2,79 |[150589( 2980 |1977.83
627629 | 2210 | 584,61 | 2530 [ 99891 | 281 |151668| 3,000 |199111
637435| 2230 | 58990 | 2550 [100681| 283 |152748
647242 2250 | 59519 [ 2570 |1014,71| 286 154367
657049 | 2,270 | 60048 [ 2590 |102260| 288 [1554,46
6668,56| 2,280 | 60313 | 2610 103050 290 | 156526
6766,62| 2,300 | 60842 | 2,630 [103840( 292 |1576,05
6864,69| 2320 | 613,71 [ 2,650 |104629| 295 (159225
6962,76 | 2,340 | 619,00 [ 2,680 |105814| 297 |1603,04
706082 | 2360 | 624,29 | 2,700 [106603| 299 |161384
715890| 2370 | 62693 | 2,720 [107393| 3,00 |1619.23
725696 | 2390 | 63223 | 2,740 |1081,83
7355,02| 2410 | 63752 | 2,750 |1085,77
745309| 2420 | 64016 | 2,770 [109367
7551,16| 2440 | 64545 | 2,790 110157
764923 | 2460 | 650,74 | 2,810 |110946
774729 2480 | 656,03 | 2830 |1117,36
784536 2490 | 65868 | 2850 112526

MNPUJIOXKEHUE B
COEJUHUTEJIBHBIE JETAJIU I MOHTAKA CUCTEM

Tabmuna B.1 - CoequHuTe/bHBIE T€TAJH IS MOHTAKa CHCTEM M3 MeTaJjionmojuMepHbIX Tpy6 mo TY 2248-001-
29325094-97, TY 2248-004-07629379-97

Ne HaumeHoBaHue 1 3CKH3 JeTaNN Pasmepsl, aroitm, MM
ILIL.
1 CoenuHeHHE ¢ 00)KUMHOMU raifkoi 1/2 x 1216
3/4 x 1620

... \ 1x 2025

2 CoeHEHNE MEPEX0THOE ¢ 0OKMMHOM raifKoil H 00KUMHBIM 1/2 x 1014
KOJIBLIOM 3/4 x 1216
1x 1620

3 CoenuHeHHe ¢ 00)KUMHOM railkoi JUIs TEPMOPETYIISITOPOB M22 x 1,5/10-14
M22 x 1,5/12-16

M24 x 1,5/12-16
: : G3/4 x 10-14
ZzerA G3/4 x 12-16

t

4 lajika HaKu/IHAS JTaTyHHAs 1014 x 3/8
1216 x 1/2
1620 x 3/4
2025 x 1




I FFTT

5 VYromsaux H 172
3/4
6 VYronsuuk B 172
3/4
7 VYronsauk H-B 172
3/4
1
\ P AT
8 YV CTaHOBOYHBIH YTOMBHUK 1/2
9 1/2
3/4
1
10 Tpoiinuk mepexonuoit H 1x3/4x1
&zﬁ
N
77T
11 Tpoitnuk B 172

3/4




12

34 x 1/2 x 3/4

13 TpoiHHK MIOCKHI ¢ KperIeHHeM 1/2
- 3
it
Ly
14 TpoitHUK YIi0BOI ¢ KperieHreM 172
/R ==
15 KpecroBuna nepexoaHas 3/4 x 1/2
1x3/4
16 Hymmens H 172
3/4
1
.
17 Hummens nepexonnoit 1/2 x 3/4
34 x1
=
18 Mydra 1/2
3/4




19

Iepexonuuk H-B

| ]

M/f/ ErS

1/2
3/4

20

Tlepexoauuk nepexonuoii H-B

1/2 x 3/4
3/4x1

21

3armymxka H

.

1/2
3/4

22

3arnymka B

1/2
3/4

23

Pacnipenenutens

Gl-2x1/2

24

25

PDukcaTop NJIaCTMACCOBBIN OJIMHAPHBIH




12-16
16-20
20-25

26 DuKCATOP IIACTMACCOBBIN TBOWHOM 20-25

Tabnuna B.2 - Coprament ¢putunroB «METAIIOJI», Beimyckaembix TOO HIIIT «BaagB31»

Ne HaunmeHoBanue 1 3CKU3 aeTaiu Pazmepsbl, MM, JroimM
ILIL A b C Cl a [
1 Koneno C
C
©
12 12 (312 | 312 | 25 25
15 15 | 3321332 | 29 29
20 20 38 38 35 35
26 26 | 46,5 | 46,5 | 43 43
32 32 62 62 56 56
40 40 67 67 | 63,5 | 635
2 Koneno ¢ BHyTpeHHeH pe3pboit
C
@ | —-A - t.____ )
A : -
O
B

12 12 1312 ] 22 25 | 26,8
15 1/2 1332 | 24 29 | 26,8
20 1/2 38 23 35 [ 26,8
20 3/4 38 23 35 | 317
20 1 40 24 35 | 378
26 1 46,5 [ 30 43 | 37,8
32 5/4 62 37 56 [ 50,8
40 312 67 48 | 635 | 585

3 | Komero ¢ BHyTpeHHE# pe3b00il yUTHHEHHOE




C1 YONUHEHHOE

=it

& | B
A
4
12 12 1312 ] 37 25 | 26,8
15 12 [ 332 ] 420 29 | 268
Mydra
o| tAf—J&
¢ |
12 12 | 388 - 25 25
15 15 | 398 - 29 29
20 20 | 44,0 - 35 35
26 26 | 51,0 - 43 43
32 32 [ 60,0 - 56 56
40 40 | 80,0 - 63,5 [ 63,5
Mydta ¢ BHyTpeHHel pe3pboit
C
|-
=]
12 1/2 [ 354 - 25 [ 219
15 1/2 [ 359 - 29 | 268
15 3/4 1369 - 29 | 31,7
20 3/4 | 38,0 - 35 [ 317
20 1 43,5 - 35 [ 378
26 1 47,5 - 43 | 37,8
32 5/4 | 575 - 56 | 50,8
40 32 | 77,0 - 63,5 | 58,5
Mydra ¢ Hapy)HOH pe3bOoit
C
Ty
o A M o
B
12 12 [ 375 - 25 | 219
15 1/2 38 - 29 | 26,8
15 3/4 | 39,5 - 29 | 317
20 3/4 | 40,5 - 35 | 317
20 1 44,5 - 35 | 378
26 1 47,5 - 43 | 37,8
32 5/4 | 53,5 - 56 | 50,8
40 3/2 | 685 - 63,5 [ 58,5

3armymika




6
A Q
a
12 - 25,5 - 25 | 219
15 - 26,0 - 29 | 26,8
20 - 27,0 - 35 [ 317
8 Mydra-nepexoqHuK
C
«| et
12 15 | 408 - 25 29
20 15 | 424 - 35 29
26 15 | 44,0 - 43 29
26 20 | 46,0 - 43 35
32 20 | 49,0 - 56 35
32 26 | 55,0 - 56 43
40 15 | 57,0 - 635 | 29
40 20 | 71,0 - 635 | 35
40 26 | 75,0 - 63,5 | 43
40 32 | 770 - 63,5 | 56
Oxonuanue mabauyol B.2
Ne HaumeHoBaHKE M 5CKHU3 JI€TaIn Pazmepbl, MM, [FOHM
I.11 A|B|[Bf|lC|[CI| a 0 B
9 TpoitHuk
ok
12112 | 12 [624|312]| 25 [ 25 [ 25
15 15| 15 [665(3325| 29 [ 29 [ 29
20| 20 ) 20 [760(380] 35| 35 | 35
26 | 26 | 26 [900({450] 43 | 43 | 43
32 | 32| 32 |1250[625] 56 | 56 [ 56
40 | 40 [ 40 | 145|720[635) 635635
12 {12 ] 15)|650(310] 25| 25 | 29
15 15] 12 1620(325]| 29 | 29 | 25
151 15] 20 [740|350] 29 [ 29 [ 35
20 [ 15] 15 |700{370f 35| 29 | 29
2] 20 ) 12 [700({350] 35| B | 5
20 ] 20 ) 15 (700350 35| 35 | 29
26 | 26 | 15 | 765(430| 43| 43 | 29
26 | 26 | 20 |810(430] 483 | 483 [ 35
32 [ 32| 20 |1005[505] 56 | 56 [ 35
32 ] 32 ] 26 [1080[560| 56 | 56 | 43
40 | 40 [ 32 |1300] 650[635)635]| 56
10 TpoiiHHK ¢ BHYTpEHHEH pe3b00ii




©
- — N 61O
o
=B
i
C
12|12 |12]|624| 2 | 25| 25| -
1515|1264 21 29[ 29| -
1515|1264 31 ] 2929
20[20]|34]8([24] 3FH]|35
20[20]1[8[29]35]|35]| -
2626 1 |93 (315]| 48|43 -
40 | 40 [ 12 ) 110| 38 [635)635] -
40 | 40 [ 3441120 | 43 [635])635] -
40 | 40 [ 1 | 125] 50 [635)635] -
40 | 40 [ 54 [130| 60 |635]|635| -
40 | 40 [ 32 ) 140| 70 [635])635] -
Ilpumeuanusn
1 ®@utuary Ui TpyO BHYTPEHHMM AMaMeTpoM Oojblie 32 MM MOTYT OBITh BBIIOJHEHBI M3
[yryHa, HOKPHITOrO Te(hIOHOM.
2 CopraMeHT (pUTHHIOB 111 TPyO BHYTPEHHHM JHaMeTpoM Gouibmie 40 MM clieyeT yTOYHHTh
B TOO HIIIT «BiagBO/1».

CIHHENUAJIBHBIE COEJMHUTEJIBHBIE JETAJIN

MMPUJIIOXKEHUE I

Ta6numa I'.1 - CopraMeHT COeIHHHUTEJIbHBIX AeTajiell s MeTaJomoJuMepHbix Tpyo mo TY 2248-004-

07629379-97

wryuep

Ne HanMenoBaHue 1 9CKU3 JeTaTN d,| D L Mac- Hasnauenue
ILII. ca, T
1 CoeMHEeHUE MTYIIEPHOE C HAKUTHOM 16 |G1/2| 42 60 |IIpumensiercs B
ralikoil ¥ 00KUMHOI BTYIIKOH -B HaIlOPHBIX  CHCTe-
Max ¢ TemIepa-
Tpyba BTYNAKA WTyuep raika Typoii Boasl 10 90
YNAOTHUTENLHA . °C 1 nasrennem 1o
HpoKhanka 1 MIla pns mpuco-
= —— eIMHEHUI K ap-
. - S i MaType ¢ HapyKHOM
o T Q pe3booii, K
” ” | I_ \ OTOHHTENBHEIM
L npudopam
|
2 CoezrHeHHE WITYLEpHOE ¢ HapyxkHOH [ 16 | G1/2| 43 48 |To xe, JUIst
pe3b00it 1 00KUMHON BTYJIKON -B MPUCOCTUHEHUST K

My(pTOBOIl  apma-
Type H®  CTaH-
JapTHeIM  acoH-
HBIM  4acTsIM  C
TpyOHOI1 pe3bdoit

B munmnmerpax

Kirouesbie ciioBa: cucrema OTOINICHUA, METAJJIOIIOJIUMEPHBIC pr6bI, IIPOCKTUPOBAHUE, MOHTAX




