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MesxrocynapcteeHHoro coza npasui MCII 4.02-101-98 «IIpoektupoBanue
M MOHTaX TpPyOONPOBOJOB CHCTEM OTOIUICHHS C HCIOJIb30BaHUEM
METaIIOIOINMEPHBIX TPYO»

CBOJ ITPABUJI 110 ITPOEKTMPOBAHUNIO 1 CTPOUTEJIBCTBY

INPOEKTUPOBAHUE U MOHTAK TPYBOITPOBOJ1OB CUCTEM
OTOILIEHUA C UCITIOJIB30BAHUEM
METAJIVIOIIOJIMMEPHBIX TPYB

DESIGN AND INSTALLATION OF PIPELINES FOR HEATING
SYSTEMS USING METALPOLIMERIC PIPES

BBenenue

Hacrosmumii CBoJ TpaBMII COAECPIKUT PEKOMEHIAINH IO TIPOSKTUPOBAHUIO
nu MOHTa)Ky CUCTEM OTOIUICHHUA C HUCIIOJIB30BAHUCM MeTaﬂHOHOHI/IMeprlX
TpyoO.

[pu pazpaboTtke CBoMA IPABUII UCTIOIH30BAHBI OIBIT IPUMEHEHHS UX MIPH
MOHTa)X€ CHCTEM OTOIUICHHS WM TOPSYero BOAOCHAOKEHUS B Poccwuiickoit
®denepalin U pe3ynbTaThl CEPTH(GUKANMOHHBIX HCITBITAHHIMA.

MertamtononuMepHass  TpyOa TpeACTaBiIsieT co00i  MATHCIOHHYIO
KOHCTPYKIHIO (PUCYHOK 1), COCTOSIIYIO M3 TOHKOCTCHHOH afOMHUHHEBOI
TpyOBI, Ha KOTOPYIO H3HYTPH U CHApy>KU HAHOCHUTCS KJI€eBas OCHOBA, a 3aTEM
- «CIIUTHINY MOJTUITHIICH.

MertammononuMepHass Tpyba codeTaeT CICAYINUe JIOCTOMHCTBA
METaJUTMIECKOHN U TIaCTMAacCOBOU TPYO:



- 100 %-Has KHUCIOPOAOHETPOHUIIAEMOCTD;

- KOPPO3UOHHAs CTOMKOCTB;

- OTCYTCTBHE MUHEPAIBHBIX OTIOXEHUH Ha CTEHKaX TPyoO;

- JOJITOBEYHOCTH 25 JeT;

- MOpPO30YCTOHYHBOCTb;

- Ha/IeXKHOCTh PabOTHI B YCIOBUSIX TIOBBIIIEHHON CEHCMHYHOCTH;

- IOBBIIIICHHAS [IyMOIIOTJIONIAIOIIAs CIOCOOHOCTS;

- yI00CTBO TPaHCIIOPTHPOBAHUS;

- TEXHOJIOTHYHOCTh MOHTa)Ka - TPYOBI JIETKO THYTCsI, TO3BOJISIIOT OrHOaTh
3JIEMEHTBHl TIOMEIIEHWH, He TpeOyeTcst TOYHas MOATOHKA JIMHEHHBIX
pa3mMepoB;

- MOHTa@X HENOCPEICTBEHHO 0e3 CBapKH, Hape3kh pe3bObl, ¢
o0opyznoBaHMEM M NPUOOpaMM M3 CTajH, JIATYHH, IUIACTMAcCC IPH MOMOIIH
COEIMHUTEINBHBIX JIEeTaJICH.

ITo mepe pacimpenus 00J1aCTH PUMEHEHHs METaTIONOINMEPHBIX TPYO B
CBop npaBui1 OyayT BHECEHBI HEOOXOJMMBIE IOTIOTHEHUSL.

B paspabotke Hactosmiero CBoja MpaBiil IPHHAMAIN YIaCTHE:

B.A. Inyxapes (T'occtpoit Poccum), A.B. Cnaoxos, P.b. Illexmep
(HMNMocctpoit), B.HM. Cacun (HUWcanrexuukn), A.I" Toumyap (3A0
«Kayuyk»), CHU. Ipuocusnceykuti (MHUUTIII), T./4. Caooecxaa (I'TIK
CanrexHWUUnpoexkr), JLII. Jomapayxkas (HUKUMT), A.B. Yypoares (3A0O
«Tentarn), IO.M. Panonopm (AO «Kayuyk-miact»), B.O. [opogees (TOO
HITIT «BranB31»).

3aMeuaHuss W TPEIUIOKEHHS MO COBEpUICHCTBOBaHMIO CBoja MpaBui
cnenyet HanpasiaTs B I'TI [ITHC.
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Pucynok 1 - CTpyKTypa METaJUIONIOIMMEPHON TPYOBI
1 OBJIACTb IPUMEHEHUWAA

1.1 MeramnononuMepHsle TpyObl (mamee - TpyObl) HPUMEHSIOT IPH
NPOEKTUPOBAHUM M MOHTa)K€ CHUCTEM OTOIUICHHs, pacdyeTHas TeMmIleparypa
KoTopsIxX He npesbimaeTr 90 °C npu naBiennu B Tpydax He 6osee 1,0 MIla o
JAaHHBIM HOPMATHUBHBIX JOKYMCHTOB Ha TpPyObl WM CepTH()HKAIMOHHBIX
HCIIBITaHUH.

1.2 MerannononumepHble TPYObl MOTYT OBITh UCIIOJIB30BaHBI B CHCTEMAx
LEHTPAIBHOTO, MECTHOTO OTOIUIEHUSI ~  KWJIBIX, 0O0IIECTBEHHBIX,
a/IMUHHCTPATUBHO-OBITOBBIX U MIPOMBIIUICHHBIX 3[JaHUH, BHOBb BO3BOJAUMBIX
U PEKOHCTPYUPYEMBIX, a TAKXKE I CUCTEM IIOJOIPEBa IPyHTA B TEIUIUALAX U
OpaHXepesix.

1.3 He nomyckaercst MpoKIaAbBaTh TPyObl B TOMEIIEHHUX 110 ITOKapHOI
OIMaCHOCTH KaTCropuu F, a TaKXXC B IIOMCHICHUAX C HCTOYHHUKAMH TCIIJIOBBIX
U3JIyYeHHH ¢ TeMreparypoii moBepxHoctu 6osee 150 °C.

1.4 MeramononmuMepHble TPpyOBl HE MOTYT OBITH HCIOJB30BAHBI 0Oe€3
3alIUTHBIX 3KPAHOB B MOMCIICHUAX, I'/I€ B6J'II/131/I BO3MOXHA JJICKTpOAYyToBasd
WJIY Ta30Basi CBapKa MpH aBapUIHBIX PEMOHTHBIX paboTax.

1.5 Ilpu mnpoeKkTUpOBaHMM M MOHTaXE CIEAyeT Takke CcoOIromaTh
Tpe6OBaHI/IH JAPpyrux HOPMAaTUBHBIX JOKYMCHTOB 10 OTOINUTCIIbHBIM
crcTeMam.



2 OBIIUE MOJIOXKEHUSA

2.1 Hacrosimuit CBoz npaBMil COAEPKUT PEKOMEHJALNU K IEHCTBYIOIIUM
HOPMATHBHBIM JIOKyMEHTaM M pPacHpOCTPaH’IETCS HA IPOEKTHPOBAHHE H
MOHTaX I[EHTPAJbHOTO X ABTOHOMHOIO OTOIUIEHHSI C HCIIOJIb30BAHUEM
METaJUIOTIOIMMEPHBIX TPYO.

2.2 Cucrema OTOIUIGHHSI MOXET OBITh BBIOJHEHA MOJHOCTBIO U3
METAJIONOIMMEPHBIX TPYO MM BMECTe ¢ TpyOamMM M3 APYTHX MaTepHaloB
(crasb, MeZb ¥ T.J1.) B 3aBUCHMOCTH OT HEOOXOAUMBIX AHAMETPOB.

2.3 MerayutonoaMMepHbIe TPYOBI, IPUMEHSEMBIE JUIsI CHCTEM OTOIICHUS,
JOJDKHBI HMMETb CEpTH(UKAT COOTBETCTBUSI TPEOOBAaHMAM HOPMATHBHBIX
JIOKyMEHTOB.

2.4 Cpok ciry:x0Bl TpyOOIIPOBOJIOB CHCTEM OTOIUICHHS JOJDKCH OBITH HE
MeHee 25 JieT.

2.5 Turel, pa3mepbl u TEXHUUYECKHE XapaKTePUCTHKH
METaJUIOMOJIMMEPHBIX TPYO 1O TaHHBIM (PUPM-M3TOTOBUTEIIECH MTPEACTABICHEI
B npuioxeHnn A (Tabmuier A.1 u A.2).

Jlonyckaercst i1 CUCTEM OTOIUIEHHsI IPUMEHEHHE TPYO, He YCTYHaloUIMX
10 IOKa3aTeNsiM TPeOOBaHMSM HOPMATHUBHBIX JOKYMEHTOB W HACTOSILETO
CBoJa MpaBwI, IMEIOIINX CEPTUPHKAT MM TEXHUIECKOE CBHICTEIBCTBO.

2.6 B kommiekre ¢ METAUIONOJIMMEPHBIMH TpyOamMH  JOJDKHBI
TIOCTABJISITECSl JIATYHHBIC COEIUHUTEIBHBIE JETall OTEYECTBEHHOTO WM
UMIIOPTHOTO  TPOM3BOJICTBA, HMEIONIME  CEPTHU(PHUKAT  COOTBETCTBUS.
BapuaHTbl COEAMHHUTENBHBIX JETale W 3JEMEHTOB HEKOTOPHIX (GHPM
IIpeCTaBIIEHbI B IpUIIOKeHUU B u I

3 IMPOEKTUPOBAHHUE CUCTEM OTOIUIEHHUA C
HNCIIOJBb30BAHUEM METAJIJIOITIOJIMMEPHBIX TPYB

OBIIUE YKA3AHUA

3.1 IlpoexkTupoBaHHE CHUCTEM  OTOIUIEHUS €  HCIIOJIb30BAHHEM
METAJUIOTIONIMMEPHBIX TpyO0 BKIIO4aeT B cebs BbIOOp THma TpyO W
COOTBETCTBYIOUIMX KM COCIMHUTENBHBIX JeTaleldl W apMmarypsl, BBIOOD
MapamMeTpoB  TEIUIOHOCHUTENS,  BBIIOJHEHWE  THIPABINYECKOTO |
TEIJIOTEXHUIECKOTO PAacdeToB, BHIOOp crocoba MPOKNAAKH W YCIIOBHH,
00eCTIeuynBaIOIUX JONTOBEYHOCTh TPYO 0€3 MepeHamnpshKeHHsT MaTepuana u
COCJIMHEHU TPyOOIpoBOIa.

3.2 Bwibop Tuma TpyO NPOBOOUTCS C YYETOM YCIOBHI pPaOOTHI
TpyOOIPOBO/Ja, JABICHUS M TEMIIEPaTyphl, HEOOXOAUMOTO CpPOKa CITy>KOBI,
MecTa MPOKIIAAKK TPYO U Ha3HAUCHHUS TIOMELICHHSL.

3.3 Ilpoknanka TpyO CHCTEM OTOIUIEHHS JOJDKHA IMPELyCMaTPUBATHCS
CKPBITOM B IUIMHTyCaX, 3a JKpaHaMH, B IITPOOax, IIaxXTax M KaHajax.
Jlonmyckaercsi OTKpbITas MpOKJIaiKa B MecTaX, IJle HWCKIIOYaeTcs HX
MEXaHHYEeCKO€ W TEPMHYECKOE IIOBPEKAECHHE W NPsSMOE BO3JCHCTBHE
ynbTpaduoneroBoro m3nydeHus. Cmoco® TpoKIagKd  TPyOOIPOBOIOB
JIOJDKEH 00eCeurBaTh BO3MOXHOCTh 3aMEHBI HX MIPU PEMOHTE.

3amoHonMuKBaHue TpyO (0e3 KOKyxa) B CTPOUTENbHBIE KOHCTPYKIHH
JIOIYCKAaeTCsl B 3/1aHUAX CO CPOKOM CIyXObI MeHee 20 JIeT NpU pacueTHOM
cpoke ciry>k051 TpyO 40 et u Oomee.

ITpu cxpeITON TpOKIagKe TPyOONPOBOJOB CIENyET MNPELyCMaTpUBaTh
JOCTYI TIPU PEMOHTE B MECTa DACIIOJIOKEHHUS Pa300pHBIX COEINUHEHHH |
apMarypsl.

3.4 B cucreme TeruiocHaOXXEHHs CIEIyeT MpeaycMaTpuUBaTh NIPUOOPEI
ABTOMaTHUYECKOTO peryJIMpoBaHus napameTpoB TEIIOHOCHUTEIIS
(Temmeparypbl, IaBJICHUS) C LEJNbI0 3allUThl TPYO0 OT NPEBBIICHUS
JIONYCTHMBIX BenuuuH. He momyckaercst mpuMEHEHHE METaUIONOIMMEPHBIX
TpyO B cUCTEMax € 3JIEBAaTOPHBIMU Y3JIaMH.

TpyOomnpoBoAbl M3 METAJUIONOIUMEPHBIX TPYO CIEoyeT MPOeKTHPOBATh
TIOCJIE 3aIIOPHOM apMaTyphl Ha TEIJIOBBIX MTYHKTAaX.



He npmomyckaercs mpuMeHATh  TpyObl Ul pacIIMPHUTENHHOTO,
MPE0XPaHUTEIFHOT0, NEPETUBHOTO, CHTHAIEHOTO TPYOOIIPOBOIOB.

3.5 CucrteMsl LEHTPAJBHOTO OTOIUIEHUS, IIOJHOCTBIO MM YaCTUIHO
CMOHTUPOBAaHHBIE u3 METAJUIONIOJIUMEPHBIX TpYyO, 1o CBOEMY
NPUHINIHATEHOMY PEIICHHIO JAEJATCS Ha!

a) CHCTEMBI HAIOJIFHOTO OTOIUICHHS, IZle METaJUIONOIMMEpPHBIC TPYOBI
SBIISIFOTCS] ONHOBPEMEHHO M HarpeBaTEIbHBIMH JIEMEHTaMH (C TeMIIEpaTypoit
TersIoHocuTens He Boiie 55 °C);

0) cuctembl c TpyOONPOBOJaMH M3 METALIONOIMMEPHBIX TPYO H
HarpeBaTelbHBIMU TpHOOpaMu  (paguaropaMu, KOHBEKTOpPaMH) WIH B
KOMOHMHAINU C CHCTEMOM KOHIUIIMOHNPOBAHHS BO3LyXa.

3.6 Pacyer cucreM OTOIUICHHUS C MCIOJIb30BAaHUEM METAJUIONOIMMEPHBIX
TpyO MOXET OBITh BBINOJHEH 0 CYNIECTBYIOMINM METOJUKAaM (BPYUHYIO IO
MaTeMaTHYECKUM 3aBHCHMOCTSIM M HOMOIpaMMaM MWJIH C IOMOIIBIO
KOMITBIOTEPHBIX TPOTpaMM).

3.7 Cucrembl HamoOJBHOTO OTOIUIEHUS Hamboyiee IIeIeco00pasHO
WCTIONB30BaTh VIS OTOIUICHHS ITOMEMICHHH OOJIBIION IUIOmaan (MarasuHsbl,
KPBITBIE DBIHKH, BOK3QJIbl, JIOPOXKKH OacceliHoB). Cucrema HaroJbHOTO
OTOIUIEHUsI MOXeET OBITh TakKe NPHUMEHEHAa B KOTTE/KAaX U OTAENBHBIX
3[JaHUSAX OOILIECTBEHHOT'O HA3HAUCHHMS (IETCKUX JOMIKOIBHBIX YUPEKACHUSIX,
TOCTHHHIAX), aIMUHHCTPAaTHBHBIX 3[JaHMAX U 34aHUAX CIHEHUAIBHOTO
Ha3Ha4YC€HHUA, TAC MNPUMCHCHHWE HAIOJBHOI'O OTOIUICHUA TIMPEAYCMOTPEHO
(YHKIIMOHATIBHOW TEXHOJIOTHEH.

[TpuMeHeHne HAMOJBHBIX CHCTEM OTOIUICHHUSI M3 METaJUIONOIMMEPHBIX
TpyO pa3pemaeTcst TONBKO OT aBTOHOMHOTO MCTOYHHUKA TeIIOCHAOKeHHs (Ha
00BEKT) WIN OT LEHTPAIILHOI'O HCTOYHUKA TEINIOCHA0KEHHS TI0 HE3aBUCHMOM
cxeMe.

3.8 Bo3MoXxHBIE BapHaHTHl YKJIAAKH TpPyO B CHCTEMaxX HAaIOJBHOTO
OTOIUICHHS ITPEICTABIICHBI Ha PUCYHKE 2:

cxeMa A - OIUHOYHBIN 3MEEBUK;

cxema B - mapamrensHast yknaznka Tpy0O nogaromiei 1 0OpaTHON BOIBI;

cxema C - TpyOompoBompl monaromeldl W OOpaTHOH BOIBI YIIOKEHBI
NapajljIeNIbHOM CIUPAIIBIO.

Cxema A o0ecrieuuBaeT JIETKMH MOHTaX TpyO M Oosee paBHOMEpHOE
pacriipefiefieHHe  TeMIeparypbl 110 MOBEpXHOCTH moja. OCHOBHBIM
MPEUMYIECTBOM CXEMBbl A SBJISETCS TO, YTO OHA JIETKO aJalTHUPYETCs] KO
BCEM BHU/IaM KOHCTPYKIIMH T10JIa.

Cxema B obecneunBaeT paBHOMEpPHYIO CPEJHIOI0 TEMIIEparypy, HO IpH
Hell BO3MOXHBI OoJiee BBICOKHE KoyieOaHHs TIepenajga TeMIepaTypsl Ha
MaJlbIX TUIOMIA IsX.

Cxema C moaxomuT sl KHIBIX JIOMOB C IOBBIIIEHHOW TOTPEOHOCTHIO
TEIUIOTHI.

IIpn packnanke TpyO mnomaromuii TpyOONpOBOJ CIEAyeT YKIaabIBaTh
OIKe K HApYKHBIM CTEHAM.
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W3MeHeHne TemMIiepaTypsl Ha OBEPXHOCTH IT0J1a

CXEMA B

I

V3meneHne TeMneparypsl Ha IIOBEPXHOCTH OJIa

CXEMA C

W3meHeHne TemMrepaTypsl Ha IIOBEPXHOCTH IT0JIa

Pucynoxk 2 - CxeMbl yKIaJKu TpyO B CHCTEMax HaroOJIBHOTO OTOIUICHHUS U
rpapuK1 U3MEHEHHUs TEMIIEPATYPhl Ha MOBEPXHOCTH 110J1a

3.9 CpenHror0 TemriepaTypy HMOBEPXHOCTH IOJIa CIEAyeT NPUHUMATH C
y4eToM TpeOOBaHMI HOPMATUBHBIX JOKYMECHTOB, a TAK)KE€ OTPaHUYECHHN IJIs
pa3IMYHBIX BUAOB IOKPHITHS (HampUMep, MAaKCHUMAaJbHO JOIyCTHMAas
Temreparypa aist napkera 27 °C).

3.10 Buzapl mOKpHITHIT M3 MCKYCCTBEHHBIX MAaTEpPHAaJOB IOJKHBI MMETh
MoKaszaTeJad, B TOM YHCIIE CAaHUTAPHO-TMTMEHHYECKHe, pa3pellarolye
IIPUMEHEHHE UX B KOHCTPYKINH TEIUIOTO I10JIa.

3.11 Kpome cpenHell BeIMUYMHBI TeMIEpaTyphl 1moja, Ha KOM(GOPTHOCTb
HOMCHIGHHf/lI BJIMACT HEPABHOMEPHOCTb TEMIICPATYPhl HAa MOBEPXHOCTHU I10JIA.
[lepenan Temmeparypsl Ha OTAENBHBIX YYacTKax IIOJNia MpPU HAroJbHOM
OTOIUICHUH He JToJbKeH npeBsimath 10 °C (ontumanso 5 °C).

3.12 BapuanT mnpokgaaku TpPyOONPOBOIAOB CHCTEM OTOIUICHHUS C
BCTPOEHHBIMHU B TIOJIBI HarpeBaTeJIbHbIMU JJIEMEHTaMHU n3
METaJUIONOJIMMEPHBIX TPYO MpezcTaBlIeH Ha PUCYHKE 3.
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1 - HacTu mona; 2 - cioii 6etoHa; 3 - Tpyba HarpeBaTeNbHOro AIEMEHTa; 4 - ckoba sIKopHast; 5 -
TEIUIO- U TUPOM3OIISILIHSA; 6 - INIMTA HEPEKPBITUSL; 7 - OOKOBAs TEIIOU30IIALHUS

Pucynok 3 - IIpoknaaka TpyOOIpOBOIOB CHCTEMBI OTOILUICHUS CO
BCTPOCHHBIMH B MOJIbl HATPEBATEIBHBIMU dJIEMEHTaAMH U3
METAJLIONOINMEPHBIX TPYO

3.13 I'myOGmHa yKIAQAKH METAJUIONOIMMEPHON TpyOBI ompernensercs B
3aBHCHMOCTH OT TEMIIEPaTyphl TEIIIOHOCUTENS U MaTepralia IOKPBITHS [0JIa.

3.14 OnTuManpHBI mAar yKIAAKH  METAUIONOJIMMEPHBIX  TpyO
(paccTosiHME MEXIy OCAMH) ONpEAeseTCs KOHKPETHO KOJeOaHMsIMH
TEMIIEpaTypbl Ha MOBEPXHOCTH I10JIa U IKOHOMHYECKUMH COOOPaKEHHUSIMHU.

3.15 Cucrema LEHTPAJIBbHOIO OTOIUIEHUS, IOJIHOCTHIO WM YacTHUYHO
BBIIIOJTHEHHAs! M3 METAJUIONOIMMEPHBIX TPyO, MOXKET ObITh C HIDKHEH H
BEpXHEH pa3BOAKOM, OTHOTPYOHAs M ABYXTpYyOHas.

[Tpumenenne Tpyd peKOMEHIyeTCs B CHCTEMaX:

- C TOpPHM3OHTAIBHBIMH JIByXTPYOHBIMH BETKaMH ISl  TPYMIIBI
MapasuIeNIbHO-TI0CIIEI0BATENBHO TTOJACOSANHEHHBIX OTOMUTEIBHBIX IPHOOPOB
(pucyHku 4, 5);

- € TOpH3OHTAIBGHBIMH ONHOTPYOHBIMH BETKaMH ISl  TPYIIIBI
MIOCJIEI0BATENIFHO TI0/ICOEANHEHHBIX IPHOOPOB (PHUCYHOK 6);

- C pacmpenenuTeIbHBIMHI KOJUTeKTopamMu (pUcyHku 7, 8).

B cucremax ¢ pacnpenenuTeNbHBIMH KOJJIEKTOPAMU TNPHCOEAWHEHHE
OTOIUTEJIBHBIX IPHOOPOB MOXKET OBITH OCYIIECTBICHO ITyTEM IPOKIAAKH
METaIIIONOINMEPHBIX TPYO B (OpME «IETeNb» B MOJY WM BIONb CTEH IO
IUIMHTYCaMH.

PexomenayeTcs, 4TOOBI KaK/asi METsl 00CIyKHUBaIa OJIHY KBapTHPY WIH
TpyIIy MOMeIeHHH oxHoro morpedurens. K ofHOMY KOJIEKTOpY MOXKET
TIPACOEANHSITHCS JI0 8 «IIETENbY.

Ha pucynke 9 mpencraBieH BapHaHT IOJCOSAMHEHUS] OTOIUTENbHBIX
NpUuOOPOB K CTOSIKAM OTOILICHHS.

3.16 PekoMmeHryemMble CKOPOCTH TEIJIOHOCUTEINS B METAJUIONOJMMEPHBIX
TpyOonpoBoaax Aomyckaercst npuarMarth Ha 20 % OoJblie, YeM B CTaIbHBIX
TpybonpoBoIax.

3.17 B cucremMax OTOIUIEHUS C HCIOJBb30BAHUEM METAJIONOIUMEPHBIX
TpyO  ciaemyer  ImpeoycMaTpuBaTh — aBTOMATHUECKHE WM Py4HBIE
BO3/lyXOOTBOJYMKH HAa OTONHUTEIBHBIX MPUOOpaxX M Ha paclpeleHTeNIbHBIX
KOJIJIEKTOPAX.

BceTpoennslit TepMOperysiTop
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Pucynok 4 - CucreMa OTOIUICHHUS C TOPH30HTANEHBIMHU IBYXTPYOHBIMH
BETKaMH JUISl TPYIIIBI apajIebHO-TI0CIEI0BATENbHO COSANHEHHBIX
OTOIHUTEJBHBIX TPUOOPOB
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Pucynok 5 - Y31l TOJICOSAMHEHNUS OTOMUTEIHHBIX TPUOOPOB K ABYXTPYOHOH
CHCTEME OTOIUICHHSA

Pucynok 6 - Cricrema OTOIUICHUS C TOPU30HTAIBLHBIMHI OTHOTPYOHBIMHU
BETKaMH JUIS TPYIIIBI OCIEJ0BATEIbHO COSIMHEHHBIX OTOUTENBHBIX
npudopoB
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Pucynox 7 - PacnipeenurenbHbI KOJJIEKTOP CUCTEMBI OTOIUICHUS

Crone3anwan onopa ,__\lg
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nnacrMaccoswix TpyG

YpogeHs yucToro nona ataxa

4

min 370
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Pucynok 8 - Bapuanr nojcoeIMHEHUs paclpeeIuTENbHBIX KOJUIEKTOPOB K
CTOSIKaM U3 METaJLIOMOIIMMEPHBIX TPYO



Pucynox 9 - [logcoenuHeHNE OTONMUTENBHBIX IPHOOPOB K CTOSKAM M3
CTaJIBHBIX TPYO

I'NAPABJIMYECKHUE XAPAKTEPUCTHUKH
METAJIVIONNIOJIMMEPHBIX TPYB

3.18 Ilpu runpaBIUYEcKOM pacueTe HajeHue aaBieHus AP B cucteMme
OTOIUIEHHs CKJIaJbIBAETCd M3 NOTEPh JaBICHUS HAa TpPEHHE IO JJIMHE
TpyOompoBoga [/ W TOTEph JaBICHUS HA IIPEOJOJICHHE MECTHBIX
CONPOTHUBJICHUI

AP=RI+Z, (1)

rze R - ynenbHas TUHeHHas noTeps AaBjieHus Ha 1 M aunbl, [1a/m;

Z - TioTepsi 1aBJIeHHs] Ha MECTHOE COIpOTHBIIeHHE, [1a/M.

3.19 TuapaBiuyeckwe XapaKTCPUCTUKH METAJUIOTIOIHMEPHBIX TPyO
paznuunbix GupMm npu ¢ = 80 °C npezcrasnensl B npuinoxenun b. [Totepu
JIaBJICHUS 110 JUTMHE, [1a/M, MOXHO onpenenuTs 1o Gopmysie

.
2d

r

R 10°, ©)

rze A - ko3 HUIHMEHT CONPOTUBIICHHS 110 JUINHE;
V - ckOpOCTb TEUECHUS BOJIBI, M/C;
d, - pacueTHbIA AUaMETp TPyObI, M.
Koa¢puunenr conpoTuBiieHHss 1O JUIMHE A CIEXYeT ONpENeNsiTh MO

hopmyne

1,312(2—-b)1g3,7d /K.
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rae b - uucio noJo0oust pexXuMoB TEUEHHS BOABL;

K, - k03¢ ¢unneHT 3KBUBaJIEHTHON ILIEPOXOBATOCTH, M;

Rey, - uncno PeifHonbaca dakruyeckoe.

IIpuBeneHHbll (BHYyTpeHHHH) auMameTp d, CIENYeT OIpPEeNeliTh I10
hopmyne

d, =0,5Q2d,+Ad,-4S-2AS), “)

rae d, - Hapy>KHbIH AuaMeTp TpyOsL, M;
Ad,, - norryck Ha Hapy>XHBIH uamMeTp TpyObl, M;
S - TONMIIWHA CTEHKH TPYOHI, M;
AS - IOTyCK Ha TOJIIUHY CTEHKH TPYOBI, M.
daxtuyeckoe uncno PeitHoneiaca Rey, onpenensercs no popmyie

dy
Re, =—"—, 5)
Vl
rae V¢ - KOB(I)(I)I/IHI/IGHT KHHeMaTH‘IeCKOfI BA3KOCTHU BOJBI, M2/ C,
orpenesieMblii o Tabnmme 1.
Tabnuma 1
Temmnepatypa Bojsl, °C KoaddumpeHT KHHEMAaTHUECKOH BSI3KOCTH
BOJBI V) Mm%/
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 PeiiHonbaca Re,, COOTBETCTBYIOLIEE Hadaly KBaJApaTU4YHOMH
00JIaCTH THAPABIMYECKHX COINPOTHBICHUH TPH TypOYJICHTHOM JBHKEHHU
BOJIBI, OTIPENIENISICTCS 10 PopMyIie

500d, ©
e = .
- K
Yucno nogo6Hs peXMMOB TeUEHHs BOIEI b OIpeaensIeTcs 1o (popMmylie
lgRe
h=14 20 %)

IgRe,,

Koappunnent sxBuBasIeHTHOH (paBHOMEPHO-3EPHHCTOI) IIEPOXOBATOCTH
K,, M, npuarMaetcst paBabM 1,0 - 107 m.

3.20 Ilpu cpenHeil Temmeparype TemIoOHOcUTeNs, oTauuHoH oT 80 °C,
CJIelyeT YYeCThb COMJIACHO Tabnwie 2 MONPaBOYHBIH KOI(PGHUUIMEHT a K
3Ha4YeHHUSM R, mpuBeAeHHBIM B priioxkeHun b (ipu ¢ = 80 °C)

R,=R-a, (8)

rae R, - yAenpHBI nepenaj JaBieHus Ipy CpeAHEN pacyeTHON TeMIeparype
TeIoHocuTeNs u pacxozae G, [Ta/m;

R - 3HadyeHue yJenbpHOTO nepenaaa nasieHus (nmpunoxkenue b) mpu ¢ = 80
°C u ipu ToM ke 3HaueHnu G, [la/m.

Tabnuma 2

Cpennsist TemIeparypa 90 80 70 60 50 40
TEIUIOHOCHTENIS B Tpybax, °C

Koa¢duiment a 0,98 1,0 1,02 1,05 1,08 1,11




3.21 Tlanenue naBieHUs NpU NPEOJOJCHUUM MECTHBIX CONPOTUBIECHUH Z,
ITa, MoXeT OBITh OTIpENICNICHO U3 3aBUCHMOCTH

z =Z§V7Zp, ©)

rnie X - cymMmMa KOX(PQUIMEHTOB MECTHBIX COIPOTHBICHHH Ha
paccUMTHIBAEMOM y4acTKe TPyOOIpoBoa;

V' - CKOPOCTh TEIUIOHOCUTES B TPYOOIIPOBOIE, M/C;

0 - TIOTHOCTb JKHIKOCTH TIPH TEMIIEPATYPE TEIIOHOCHTEIIS, KI/M .

OpHeHTHPOBOYHbIE 3HaUCHUS KO3((PHUIMEHTOB MECTHBIX COIPOTHBIICHUI
COCAMHUTCIIBHBIX ,ueTaneﬁ QJICMCHTOB CUCTCEMbI OTOIUICHUSA HNPUBCACHLBI B
Tabnuue 3.

I'mapaBnuyeckue XapaKTepUCTUKH OTONHTEIBHBIX NPHOOPOB: BEHTHIICH,
KJIaIlaHOB, BKJIIOYAs TEPMOCTaTHYECKUE, INPEICTaBIeHbl B CIIPaBOYHBIX
u3gaHusx  GupMm-m3roroBuTened M pa3pabOTYMKOB  HOPMAaTHBHOW
JIOKYMEHTAIHH.

Tabnuma 3
Ne .. [Heranu Cxemarnueckoe H300paKeHue aeTaneit 3HaueHue
KO-
¢ dumu-
€HTa

1 OTBOI ¢ paguycoM 0,3-0,5
3aKkpyrienus =5 d: :
90°
45° 5d,

2 |Tpoituku: — e 0,5
Ha MPOXOJT _—|_

3 Ha oTBeTBJIeHHE 90° — | I 1,5

4 |ua cnusHEe 90° e —— 1,5

5 Ha pasnenenue 3,0
TOTOKA 4

6  |KpecroBuna: 1 2,0
Ha IPOXOJ

7 Ha OTBETBJICHUE 3,0

il

8 |Orcryn _—/_ 0,5

9 O0xox 1-0

10 |BueszamHoe 1,0

— R S—

paciupeHue 0,5
Cy)XKeHHe L —_—T

11  |Coenunenue c CwM. npunoxxenue I” 1,5
00)KMMHOH raiikoi

KOMIIEHCAIIUS TEMITEPATYPHBIX VJIIMHEHUI

3.22 KowmrmeHcanus TeMIEpaTypHBIX yIUIMHEHWH  MOXET  OBITh
OCYIIECTBJICHA 3a CYET CAMOKOMIICHCALMM YYacTKOB TPyOONpoBoza,




YCTAaHOBKOW KOMIIEHCATOPOB M NPAaBHJIBHOW PACCTAHOBKOM HENOABHMKHBIX M
CKOJIB3SIIIMX OIIOP.

B KkadecTBe KOMIICHCATOPOB MPEANOYTHTEIEHO HWCIOIH30BATH YTIIBI
MOBOPOTOB  TpyOompoBomoB. Ha mpsMBIXx ydyacTkax TpyOompoBoaa
HeoOXoauMo TmpeaycMarpuBath [l1-oOpasubie, [-00pa3Hbie, METICBBIC U
JpyTHE KOMIIEHCATOPHI, PpAacCTOSHHUS MEXIY KOTOPBIMH OHPEACISIOTCS
pacdeTom.

B kxadecTBe HETOABMXHBIX OIOP MOTYT OBITH WCHOJB30BAHBI JIEPIKATEIH
Ui TpyO, 3aKperuyieHHble Ha CTPOMTENBHBIX  KOHCTPYKLHSAX, HIIH
YKpEIUICHHBIC B HUX KPOHIITEHHEL.

3.23 YanuHeHne oTpe3ka TpyOOIpoBoJa MPU M3MEHEHHH TEMIIEPaTyphl
TEIJIOHOCUTENST U OKpykatoied cpenbl (pucyHok 10) ompenensieTcss 1o
¢dhopmyne

Al=0,025 LAY, (10)

rie Al - I3MCHEHUE JUTAHBI TPYOBI, MM;
L - ninHa yyacTtka TpyOOnpoBo/ia MpU TEMIIEPATYPe MOHTAXKA, M;

At - epenan TeMIIEpaTyp MeEXIy TEMIEpaTypoill BO34yXa B IOMEUICHUU
TIPU MOHTaXe U dKCIuTyaTanuu, °C;
0,025 - ko3 punmeHT TMHEHHOTO pacIIupeHus TPYOBI, MM/M.
3.24 Pacuer KOMITEHCUPYIOLIEH CrocoOHOCTH [T-06pa3HbIx
KOMITEHCAaTOpOB 1 [-00pa3HBIX 2JIEMEHTOB TPyOONpPOBOAA MPOU3BOAUTCS MO
thopmyne (pucynok 11 )

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

rae L, - BBUIET KOMIIEHCATOPA;
d,, - Hapy>XHBII TUaMeTp TpyOBl, MM;
Al - W3MeHeHHWe [UIMHBI YydYacTKa TpyOOnpoBoja IIpU H3MEHEHUH
TeMIIepaTyphl BO3yXa IIPH MOHTAXKE U IKCIDTyaTalllH;
30 - KO3 PUIUEHT ANACTUIHOCTH JJIsl TOTUMEPHBIX TPYO.
Ha pucynke 12 nokaszan npumep TpaJulMOHHOTO PELICHHUs KOMITEHCAIH

YAJUHEHUI  CTOSKOB Ui  CHUCTEM  OTOIUIEHUS C  IPUMEHEHUEM
METaJUIONIOIUMEPHBIX TPYO.
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Pucynok 10 - lnarpamma Ui OTIpeIeNIeHUs YATUHEHUS TpYyO
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1 - T1-o6pa3Hslif; 2 - ['-00pa3Helil; 3 - meTIe00pasHElil; a - MOI0XKeHHe TPYOBI IPH MaKCUMAaIbHOU
TeMIIEpaType; 6 - TO XKe, IPH MUHUMAJBHOIL; L, - BEUIET KOMIIEHCATOpa; X - HEMOABIIKHAS OII0Pa;
= CKOJIB34III[ast Oopa

Pucynok 11 - YcTpoliCTBO KOMIIEHCATOPOB
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Pucynox 12 - TloncoearHeHNE OTONUTEIBHBIX TPHOOPOB K CTOSKAM
OTOIIICHUSI N3 METAJUIOTIOIIMMEPHBIX TPpyO

TEIIJIOBBIE XAPAKTEPUCTUKHN METAJIJIOIIOJIMMEPHBIX
TPYb

3.25 Ilo manueIM pexomennaiuii uHcTUTYTa HUVCanTeXHUKH, TEIIOBOH
MOTOK METAJUIONIOJIMMEPHBIX TPYyO JUIMHOM [/, M, MOXXHO OIpeneNsiTh MO
CIIeYIOMIeH 3aBUCUMOCTH (PUCYHOK 13)

27t —t)

231g(d, /d)
7t —t,)

Y+(A15/)1gd, /d)+(1/ e, -d,)

6n

0=
, (12)

“(lad

non

rje t! - TeMieparypa Ha BHyTpEHHel oBepxHocTu Tpybomnposoja, °C;

t. - TeMIIepaTypa Ha Hapy>KHOU IIOBEpXHOCTH TpyOomnposoaa, °C;
O - TemoBoii MoTOK, BT;

[ - nnHa TPYOBI, M;

t - Temrnepatypa temionocutens, °C;

ts; - TEMIEpaTypa BO3AYIIHON cpensl, °C;

a,, - KOOQPHUIHEHT HapYKHOH TEIUIO0TAAYH, Br/v® - K;

d,, - Hapy>KHBIi AUaMeTp TpyObl, MM;

A - KO3pPHUIHEHT TEIUIONPOBOAHOCTH, BT/M - K;

d, - BHyTPEHHHUH TMaMeTp TPYOBI, MM;

Qg - KO3(DUIMEHT BHYTpEeHHEH Tennootaaun, Br/m” - K;



a - 6e3 TEIUIOU30IIALNN; 6 - C U30JAIHUEH; /, 2 - MOIUATHIEHOBAs 00004Ka; 3 - aIFOMHUHHEBAsK
Tpy0Oa; 4 - TeIION30IISAIUS

Pucynok 13 - Cxema METaJUIONIOIMMEPHOI TPyOBI IS pacueTa
TEIUIONEPEIaUX Yepe3 [UIHHIPUICCKYIO CTCHKY

ITpn omeHke BO3MOXKHOCTH BBINAJICHHS KOHJAEHCAaTa HA ITIOBEPXHOCTH
TPyOBI HEOOXOTUMO OIPENENUTh TEMIIEpaTypy Hapy>KHOW CTEHKH TpyOBl U
COTIOCTABHTB €€ C TEMIIEPATYPO TOUKHU POCHI £,.

0

mda,

t =t +

c 63

; (13)

r7e t,, - TeMIepaTypa BO3ayIHOU cpenbl, °C;

a, - K03(hGULEEHT HapyKHOM TerooTaaun, Br/m” - K.

Brimanenus koHaeHcara He 6yz[eT IIpU yCIIOBUHU & > 1.

3.26 Ilpu uCHOJAB30BAaHMU  TEIUIOM3OJSIIMM  TEIJIOBOM  MOTOK
TEIUIOM30JIMPOBAHHON TPYOBl TPHUOIIKEHHO MOXET OBITh OIpeIeNieH II0
clenyoulel 3aBUCUMOCTH

0= 7l(t—t,)
T 1 L5 d 115, d °
+ lg—+ lg—=
od, o d A ~d A d

u3 6H6H 6 u3

(14)

rae d,, - Hapy>XKHBIA TUaMeTp H30JISIIHHU, M;

Aus - KOO(PQHUIEEHT TEIUTOPOBOAHOCTH M30JsIwH, BT/Mm-K.

DTO COOTHOIICHHE CIIPABEUIMBO TIPH YCIOBHHM HACATHHOTO KOHTAKTA
HApY>XHOW MOBEPXHOCTH TPyObl ¢ u3oJsArued. [Ipu HakIamgHOW H3OJAIUH
OOBIYHO YCJIOBHEC HE COOJIOMACTCS W BO3IYIIHAS IPOCIOWKA HWIPacT POJb
JIOTIOJTHUTEIBHOTO CIIOSL.



3.27 Ilo nmanweiMm HUMcantexnuku B Tabnumax 4 W 5 TpeACTaBICHEI
pe3yNbTaThl TEIUIOBBIX HCIBITAHUN METAJUIONIONMMEPHBIX TPyO B BHUE
3aBHCHMOCTH JIMHEHHOW IUIOTHOCTH TEIUIOBOTO TIOTOKa ¢, BT1/M, oT
TemnepatypHoro Hamopa 0, °C, mpH TOPH30HTAIBFHOM PACHOJIOXKCHUU
OTKPBITO TPOJIOKEHHBIX TPyO Ha BBIcoTe 100 MM OT mojia M BEPTUKAIEHOM
pacnionoxkennn Tpy6. B cpemnem TteruoBoit motok ¢, Br/m, 3aBucuT OT
(akTHyeckoro TeMneparypHoro Haropa 0, °C, B crenenu 1,2, T.e.

g

rre C - k03(hdUIMeHT, TPUHUMAEMBIH ISl Pa3IMYHBIX JTUAMETPOB TPYO 10
cronbuy «O» B Tabnunax 4 u 5 npu 6 =70 °C, Br/wm;
70 - HOpMaTHBHAs pa3HOCTh TEMIIEpaTyp (TeMIepaTypHbli Harop), °C;
6 - (dakrtudueckas pasHOCTh cpenHeapU(PMETHUECKONW TEeMIIepaTyphI
TEIUIOHOCHUTENISI B TPyOe M pacueTHONW TeMIIepaTypbl BO3IyXa B
nomertienuy, °C, paccyrThiBacMas 1o GopmyJie

t +t.
o="t i (16)
2
rac l‘,., 58 l‘,\- - COOTBCTCTBCHHO Ha4dYaJlbHasd MW KOHCYHAasA TeMnepaTypa

TETJIOHOCHUTEJIS;
t, - TEMIIEpaTypa BO3/yXa B IOMEIIECHHH.

3.28 Ilome3Hwlii  TEIUIOBOW  TOTOK  OTKPHITO  IMPOJIOKEHHBIX
METAUIONONIMMEPHBIX ~ TpyO yuuThiBaeTcs B  npexpenax 90-100 %
NPUBEICHHOTO B Tabnuuax 4 u 5 (B 3aBUCUMOCTH OT CIOCO0A POKJIAJIKN).

3.29 Ilpm mnpoxiagke TOPH3OHTANBHBIX TPyO0 TMOX  IOTOJKOM
pexoMenayeTcs yuuTsiBaTh 70-80 % UX pacueTHOro TEIUIOBOTO MOTOKA.

3.30 TemoBoO# MOTOK BEPTUKAIBHEBIX TPYO CHIKACTCS B CPSITHEM:

- TP DKPAaHUPOBAaHMM OTKPBHITOIO CTOSIKA M3 MONHMMEPHBIX TpyO
METAJUTHYECKUM 3KpaHoM Ha 25 %;

- TIPY CKPBITOH NPOKIIAJIKE B TIyXoi 6opo3ne Ha 50 %;

- IPU CKPBITOH MPOKJIAAKE B BEHTHINPYeMoii 6opo3zae Ha 10 %.

3.31 OOmmii TerIoBOM MOTOK OT OJAWHOYHBIX TPYO, 3aMOHOJIMYEHHBIX B
MEKIYITaKHBIX NEPEKPHITUIX OTAIUIMBACMBIX IIOMELICHUH U BO BHYTPEHHUX
neperopoakax u3 Tsokenoro 6etoHa (Age, = 1,8 Bt/m - K, pge = 2000 KF/M3),
yBenuuuBaeTcs B cpegHeM B 2,0 pasa (mpu okielike creH obosimu -B 1,8
pasa).

3.32 OOumii TemIoBOM MOTOK OT OXWHOYHBIX TPYyO B HapYyKHBIX
OTPAXKACHUSIX U3 THKEIOro 0eToHa (Age, = 1,8 Bt/M - K, pgen = 2000 KF/M3)
yBENIMYHMBAeTCS B cpemHeM B 1,6 pasa (mpu okieiike creH obosmu - B 1,4
pa3za), mpu4YeM MOJIE3HBIH TEIUIOBOM IMOTOK MpH HATMYUKM IPPEKTUBHOIM
TEIUION30JSIIMK  MEXAy TpPYyOOH W Hapy)XHOW IOBEPXHOCTBIO CTEHBI
cocranisieT B cpeaeM 90 % oOrmiero.

Tabnuma 4 - TemnoBoii moTtok 1 M OTKPHITO MPOJOKEHHBIX
FOPH30HTAIBHBIX METAJJIONOJUMEPHBIX TPYO

d,mm | 9, °C Temnosoii motok 1 M Tpy6sI, B1/M, uepes 1 °C
0 1 2 3 4 5 6 7 8 9
16 20,5 | 21,4 | 22,2 | 23,0 | 23,9 | 24,7 | 25,6 | 26,4 | 27,3 | 28,2
20 30 248 | 25,8 | 26,8 | 27,8 | 28,8 | 29,9 | 30,9 | 31,9 | 33,0 | 34,0
25 294 | 30,6 | 31,8 | 33,0 | 34,2 | 354 | 36,6 | 37,8 | 39,1 | 40,3
16 29,0 | 29,9 | 30,8 | 31,6 | 32,5 | 33,4 | 343 | 352 | 36,1 | 37,0
20 40 35,0 | 36,1 | 37,2 | 38,2 | 39,3 | 40,4 | 41,4 | 42,5 | 43,6 | 44,7
25 41,5 | 42,8 | 44,0 | 453 | 46,6 | 47,8 | 49,1 | 504 [ 51,7 | 53,0
16 37,9 | 38,8 | 39,8 | 40,7 | 41,6 | 42,5 | 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 | 582 | 59,5 | 60,9 | 62,2 | 63,5 | 64,9 | 66,2
16 47,2 | 482 | 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 | 61,6 | 62,8 | 63,9 | 651 | 66,2 | 67,4
25 67,6 | 689 | 70,3 | 71,6 | 73,0 | 744 | 758 | 77,1 | 78,5 | 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 68,6 | 698 | 71,0 | 72,1 | 73,3 | 74,5 | 75,7 | 76,9 | 78,1 [ 79,3
25 81,3 | 82,7 | 84,1 [ 855 | 86,9 | 883 [ 89,7 | 91,2 | 92,6 | 94,0
16 66,7 | 67,7 | 68,7 | 69,7 | 70,7 | 71,7 | 72,7 | 73,7 | 74,8 | 75,8
20 80 80,5 | 81,7 | 82,9 | 84,2 | 854 | 86,6 | 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 | 77,8 | 78,8 | 79,9 | 80,9 | 81,9 | 83,0 | 84,0 | 85,1 | 86,1
20 90 92,7 1 94,0 | 952 | 96,5 [ 97,7 | 99,0 | 100,2 | 101,5 | 102,7 | 104,0
25 1099 | 111,4 | 112,8 [ 114,3 | 1158 | 117,3 | 118,8 | 120,2 | 121,7 | 123,2
Tabnuma 5 - TemnaoBoii moTtok 1 M OTKPHITO MPOJOKEHHBIX

BCPTUKAJBHBIX METAJJIOIIOJIMMEPHBIX pr6

d,mm | 0, °C TemnoBoii motok 1 M TpyOsI, BT/M, uepes 1 °C
0 1 2 3 4 5 6 7 8 9
16 18,5 | 19,2 | 20,0 | 20,7 | 21,5 | 22,2 | 23,0 | 23,8 | 24,6 | 253
20 30 21,8 | 22,7 | 23,6 | 245 | 254 | 26,3 | 27,2 | 28,1 | 29,0 | 29,9
25 253 1263 | 273 | 284 [ 294 | 304 | 31,5 | 32,5 | 33,6 [ 34,6
16 26,1 | 26,9 | 27,7 | 28,5 | 29,3 | 30,1 | 30,9 | 31,7 | 32,5 | 333
20 40 30,8 | 31,8 | 32,7 | 33,6 | 34,6 | 355 | 36,5 | 374 | 384 [ 393
25 35,7 | 36,8 | 37,9 [ 39,0 | 40,0 | 41,1 | 42,2 [ 433 | 444 | 45,6
16 34,1 | 35,0 | 358 | 36,6 | 374 | 38,3 | 39,1 | 40,0 | 40,8 | 41,6
20 50 40,3 | 41,3 | 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 | 442 | 450 | 459 | 46,8 | 47,6 | 48,5 [ 49,4 | 50,2
20 60 50,2 | 51,2 | 52,2 | 53,2 | 542 | 552 | 56,2 | 57,3 | 58,3 | 59,3
25 58,1 | 59,3 | 60,4 [ 61,6 | 62,8 | 64,0 | 652 [ 66,3 | 67,5 | 68,7
16 SI,1 | 52,0 | 52,9 | 53,8 | 54,6 | 555 | 56,4 | 57,3 | 58,2 | 59,1
20 70 60,4 | 61,4 | 62,4 [ 63,5 | 64,5 | 65,6 | 66,6 | 67,7 | 68,7 | 69,8
25 69,9 | 71,1 | 72,3 | 73,5 [ 74,7 | 76,0 | 77,2 | 784 | 79,6 [ 80,8
16 60,0 | 60,9 | 61,8 [ 62,7 | 63,6 | 64,5 | 654 | 66,4 | 67,3 | 68,2
20 80 70,8 | 71,9 | 73,0 | 74,1 | 75,1 | 76,2 | 77,3 | 784 | 79.4 | 80,5
25 82,1 | 83,3 [ 84,5 | 858 | 87,0 | 88,3 [ 89,5 | 90,8 | 92,0 | 933
16 69,1 | 70,0 [ 71,0 | 719 | 72,8 | 73,7 | 74,7 | 75,6 | 76,6 | 77,5
20 90 81,6 | 82,7 | 83,8 | 849 | 86,0 | 87,1 | 88,2 | 89,3 | 90,4 | 91,5
25 94,5 1 958 | 97,0 [ 98,3 | 99,6 | 100,9 | 102,1 [ 103,4 [ 104,7 | 106,0

3.33 IIpu CKpHITOM MPOKIAAKE ONWHOYHBIX TPyO, 3aMOHOIUYCHHBIX B
JerkoM OeToHe ¢ IUIAacTH(HUKATOPOM, pacyeTHBIH TEIUIOBOH IIOTOK
yBenuuuBaercs B 1,1-1,15 pa3za.

3.34 Ilpm mpokmamke TpyO B CTAaHAAPTHRIX MTPoOaxX, MOITHOCTHIO
3al0JHEHHBIX CAMOTBEPICIOLIEH IEHUCTOM H30JSIIMEH, TEIIOBOM IMOTOK
TpyO CHIDKaeTcs B Cilydae pa3MeIleHHUs B HapyXKHbIX cTeHax Ha 15-20 %, Bo
BHYTPEHHHUX Neperopoakax - Ha 5-10 %.

4 TPAHCIIOPTUPOBAHUE U XPAHEHUE
METAJIJVIOIIOJIMMEPHBIX TPYB

4.1 TIlepeBo3ka, MmOTpy3Ka W pas3rpy3ka MeETAJUIONOIMMEPHBIX TpPyO
JIOJDKHBL OCYIIECTBIIATLCA IPU TEMIIEPATYpe HAPYKHOTO BO3JyXa HE HUKE
munyc 20 °C.

4.2 TlepeBo3ka METAJUIOMOIMMEPHBIX TPYO MOXKET OBITH OCYIIECTBIICHA
J00BIM  BHJOM TpaHCIOpPTa (KeNaTelbHO B KPBITBIX aBTOMAIIMHAX |
BaroHax) B OTpe3Kax MM OyXTax, B TOPU30HTAIHHOM IOJIO0KEHHH.

4.3 Ilpu mOTpy304HO-pa3rpy309HBIX paboTax, TPAHCIIOPTUPOBAHHU U
XpaHEHHH METaJUIONOJUMEpHBIE TPyObl HeoOXoaumo oOeperatb OT
MEXaHWYECKUX TTIOBPEXKICHUH.

3anpeniaeTcs cOpackBaTh TPyOBI C TPAHCIIOPTHBIX CPENCTB MM BOJIOYHTh
110 JTF000# MOBEPXHOCTH.

Bo Bpems norpysku cieayeT NPUMEHATh CTPOIbI U3 MATKOIO MaTepuaa.

4.4 XpaHUTb METAJUIONONUMEPHBIE TPYOBI HEOOXOIUMO B 3aKPHITOM
NOMEIICHUH WM I10J HABECOM B TOPM30HTAJIBHOM IOJIOKEHHH, HA POBHOM
MoJly, HacTuje, IuTax, obeperasi OT NPSMBIX COJHEYHBIX Jyueil. BricoTa
mrabens He noipkHa npesbimarh 2,0 M. [Ipu XpaneHun TpyO B CKIIQJCKUX
NOMEIICHUAX TeMIIepaTypa OKPY)KAIOLIero BO3AyXa HE JOJDKHA HPEBBINIATH
50 °C, a paccTosHHE OT HarpeBaTENbHBIX MPHOOPOB JOKHO OBITH HE MEHEe
1,0 m.



5 MOHTAX CUCTEM OTOIIVIEHUA N3
METAJIJIONTIOJIMMEPHBIX TPYB

OBIIUE YKA3AHUSA

5.1 MoHTaX METaIONONNMEPHBIX TPyO JOJDKEH OCYLIECTBISITHCSA MO
MOHT2XHOMY IPOEKTy IpPH TeMIepaType OKpyXkaromel cpeabl He Hmxke 10
°C.

5.2 Tlepex npOKIanKOW METALIONOJIMMEPHBIX TPyO B IOMELIEHHH
HEOOXOAMMO 3aKOHUYUTH BCE HJICKTPOra30CBAPOYHBIE PAOOTHI, YCTAaHOBHUTH
3JIEMEHTBI KPETIIEHUS], a TP OTKPBITOM MPOKIAJIKE - 3aKOHYUTH OTAEIOYHbIC
paboTEHI.

IMpu ckpwITOM mpoKiIaaKe TPYyOONPOBOMOB B MECTax pPaclOIOKEHHs
pa300pHBIX COCOMHEHHWH M apMaTyphl CIEAYET MpeayCMaTpHBATh JIIOKHA WIIN
CHEMHBIE IIUTHI, HE UMEIOIINE OCTPBIX BHICTYIIOB.

Crosiku Lienecoo0pa3sHO pa3MellaTh B KaHalax, HUIIAX, O0opo3nax, 3a
JIEKOpaTUBHBIMM TaHEISIMM WM, KaK UCKIIOUEHHE, 3aMOHOJIMYUBATh UX B
CTEHaX M MEePETOPOAKaX.

l'opusoHTanbHEIE TPyOONPOBOABI M TMOJBOAKHM K  OTONUTEIHHBIM
npudopaM JOIyCKaeTcsl pa3MellaTh MO TMEPEeKPBITHAM U 32 IUIMHTYCaMH
(pucyHok 14). OTKpBITBIE YYacTKM MOXKHO 3aKpbIBaTh JIEKOPATHBHBIMH

[/

//_/.4,'//.
4—’//“ /////{/;i

TR R

a)

A

[/// TS 777
Lred :




@ - B OTAIUTMBAEMBIX ITOMEIIEHHSIX Ha MEXKITYITaXKHBIX IIEPEKPHITUIX MEXTy KBAPTHPAMH; 6 - B
OTAIIMBACMBIX MOMEIIEHUAX Ha MIEPEKPBITHAX Hajl HEOTAIUIMBACMbIMH MTOMEIICHUAMH MU B
nojBaie; / - MOKpBITHE 1oJa; 2 - CIIoi OeToHa; 3 - CIIO TMAPOU30IIALHH; 4 - CIOH
3BYKOU3OJISALUHM; 5 - CIOH TEIUIOU30ISIUM; 6 - TPYOOIIPOBOJ; 7 - 3aChINKa; & - MepeKphIThE; 9 -
TETIOU30JISIIUS TPYOBI

Pucynok 14 - CkpsITas mpoKIIaaKa pa3BoIsAIINX TPYOOIIPOBOIOB U3
METaJUIONOJIMMEPHBIX TPYO B MOy

OTKpbITast MPOKJIaKa METAUIONOJIMMEPHBIX TPYO JOIyCKaeTcs B MECTax,
HCKJIIOYAIOINX MX MEXaHHYECKOe M TEPMUYECKOE TOBPEXICHUE U IPSIMOE
BO3JCHCTBHUE YIbTPa(QUOIETOBOTO U3IYYCHHUS.

5.3 He nomyckaroTcs CIUIIONIMBAaHHMS W TIEPENOMBI TpyOONpOBOAa BO
BpEMsI MOHTaXa.

ITpu n3nome TpyOy ciemyeT BHIIPSIMUTE M HMPUAATh € HMIMHIPUIECKYIO
(dopMy JIepeBSHHBIM WM DPE3WHOBBIM MOJIOTKOM. Takylo oOIepaluio
JIOITYCKAETCs OCYILECTBIIATh TOJIBKO OJIMH pa3 Ha JIAaHHOM y4acTKe.

54  byxTel  MeETAIONOIMMEpPHBIX  TPyO,  XpaHUBIIUECS  WIH
TPaHCIIOPTHPOBABIIUECS Ha MOHTaX (3arOTOBUTENBHBIH YYacTOK) TIpH
temrnepatype Hwke 0 °C, HOIKHBI OBITH TEpel]] pPacKaTKOH BBIACPXKaHBI B
Teuenne 24 4 npu temmneparype He Hixe 10 °C.

B mpomecce pasmoTkm OyXTeI M MOHTaka TPyOOmpoBoma HEOOXOIUMO
CJIE/INTh, YTOOBI TPyOa HE MePEeKPyUHBAIIACh.

[Mpoxnanky TpyOBl cieayeT BECTH, HE JIOIyCKas pacTATMBaIOIINX
HanpspKeHUH, CBOOOMHBIC KOHIBI 3aKPbIBAaTh 3ariylIKaMH BO H30€XaHHE
MOTIa/IaHus TPA3U U Mycopa B TpyOy.

5.5 Paguyc nsruba qOKeH OBITH HE MEHEE ISITH HAapY)KHBIX THaMETPOB
TpyObl. Ilpm wm3rmbe MmeHee 5 d, clemyeT TMONB30BaThCA CIHPATBHON
npykuHOH. TpyOsl THYT maBHO 6€3 HarpeBa, B XOJIOJHOM COCTOSTHHU.

5.6 IIpn MOHTaXXe CHCTEM HANOJIBHOTO OTOIUICHHS JIOJKHBI BBIOIHATHCS
CJIC/TYFOIINE YCIIOBHS:

- OTONHUTENBbHBIE TPYOBI I OJHOTO MOMEIICHUS CIEAYET U3TOTaBINBaTh
U3 IIeJIOT0 KyCcKa TpYOBI;

- TIOKPOBHBIM CJIOM TEIUIOBOM HM30JSLMM M THUIPOH3OJLALUS HE JOJDKCH
HMETH IIeNe;

- TpyOBl HE [OJKHBI MPOXOOWTH MOJ Je()OpPMANMOHHBIMH IIBAMHU
OETOHHOH 3aJIMBKM, B NPOTUBHOM Clly4ae OHM JOJDKHBI MMETh 3alUTHYIO
000II09Ky JUTHHOW HEe MeHee 1 M;

- TpyOBI K TEIUIOM3OJISILUN CIEAYEeT KPEIHTh C MOMOUIBIO CIIEIHAIBHBIX
V-00pa3HbIX «SIKOPHBIX» CK0O. JlomyckaeTcs TPHKPEIUITh TpyOy K
METaJNINYECKOU CETKE IIPOBOJIOKOM C MATKOW IIPOKIIAIKOI;

- TpyOOIpOBO/| HATIOJEHOTO OTOIUICHHS JOJDKEH 3aluBaThCsl OETOHHBIM
pacTBOPOM WJIM 3aKPHIBATHCA IOKPBITHEM TOJBKO TIOCNIE IPOBEICHUS
THPABINYECKUX HCIBITAHUA HA FepMETHYHOCTb. Tpy0a npu 3anuBKe H0JDKHA
HaXxoJuThcs o gasnenuem 0,3 Mlla;

- HarpeBaeMas IUIOIIa b OJHOTO 3MEEBUKA HE JI0JDKHA MpeBbImath 30 M” ¢
MaKCHUMaJIbHOM JJIMHOM OJHOM W3 CTOpoH 8 M. Mexny OAHOPOIHBIMU
IUIOIIAAAMH OSTOHHOTO IOKPBITHS CIEAyeT AenaTh Ne(OopMalMOHHbIE LIBHI
mmpruHOH 0,5 cM, KOTOpBIE CIEIyeT 3aroiHATh AJIACTUYHBIM MaTepHaIoM.
Cr0i1 pacTBOpa TOHKEH OBITH TIIATEIHHO BRIPOBHEH;

- Ipy OETOHMPOBAHWU HEOOXOAMMO M30€raTh CMELICHUS, BEPTHKAIHHOTO
n3ruba, CIaBIUBAHMS WIH TOBPEXKICHUS TPYO;

- MUHMMAJIbHAasl BBICOTA 3JIMBKY HaJI MOBEPXHOCTHIO TPYOBI TOJKHA OBITH
He MeHee 3 cM. lleMeHTHO-TlecuaHas cMech JOJDKHA OBITh HE HIMKE MapKH
400 ¢ mracTUPUKATOPOM.

5.7 dns mpoxoma TpyO yepe3 CTPOUTEIbHBIC KOHCTPYKIIUH HEOOXOIUMO
MIpeaycMaTpUBaTh TWIIB3bl. BHYTpEeHHUI [raMeTp Triiib3bl 10JDKEH OBbITh Ha 5-
10 MM OotbIie HAPY>)KHOTO TUAMETpa MPOKIAAbIBAEMON TPyOB! (PUCYHOK 15).
3a30p Mexay TpyOoil W THIB30H HEOOXOAMMO 3ajenaTh  MSATKHM
HECrOpaeMbIM MaTepualioM, JOIYCKAIOUIIMM IepeMelieHne TpyObl BIOJb
MIPOAOJIBHOM OCH.



Tunsaa

20 MM

Habueka

YpoBeHs YUCTOro
nana

Tpyba

Pucynok 15 - YcTaHOBKa THIIB3HI U IPOKJIAIKHA TPyO B CTEHAX U
MEPEKPBITUAX

5.8 PaccrosHue B CBeTy MEXAYy CTPOMUTEIBHOM KOHCTPYKUMEH U
METAJIONOINMEPHBIM TPYOOIIPOBOZOM, MPOXOISIIUM BIONb HEE, IOJDKHO
ObITh HE MeHee 20 MM,

5.9 MeramtononuMepHsle TpyObl UIs TPyOONPOBOIOB OTOIUICHHUS H
TOPSYEr0 BOJOCHAOXKEHHMS CIIEAYET NMPOKIAJbIBATh HA PACCTOSIHUM HE MEHEe
50 MM BbIIIE IPYTHX TPYOOIIPOBOIOB.

5.10 CoenuHeHWe  METAUIONOIMMEPHBIX TpyO €O  CTAIBHBIMH
TpyOOIIpOBOAaMH, 3allOPHO-PETYNUPYIOMIEH apMaTypoil M OTOIHUTEIbHBIMH
npubopamMy  BBINIOJHAETCS Ha pe3pde C  MOMOIIBIO  CIEHHAIbHBIX
COEIMHUTEINIBHBIX eTaie (mpuioxenue B, IN).

BXO/IHO# KOHTPOJIb TPYE U KOMILIEKTYIOIAX W3IEJTUIA

5.11 Jlo mpoBeneHHsST MOHTaXHBIX PabOT METaUIONOIMMEpPHBIE TPYOHI,
COCIMHUTEINIbHBIE JIeTalll, apMaTypa U CpEICTBa KPEIUICHHsl JOJIKHBI OBITh
TIOJIBEPTHYTHI BXOJJHOMY KOHTPOJIIO.

TpyOsl, coeAMHUTENBHBIE JETANN, a TAK)KE CPEJCTBA KPETICHUS JOJIKHBI
UMETh COTPOBOJUTENBHBIN JOKYMEHT, HOATBEPKIAIONIMHA COOTBETCTBHE HX
HOPMaTHBHBIM TPEOOBaHHSIM.

5.12 TpyObl HOWKHBI WMETh MAapKHUPOBKY, YKAa3bIBAIOIIYIO IHAMETP
TpyOBI, IOMyCTUMYIO TeMIEpaTypy W AasieHue. Ha moBepxHocTH TpyO He
JIOJDKHO OBITh MEXaHMUYECKHUX MOBPEKACHUN M M3JIOMOB. TpyObl HE JOJKHEI
OBITH CKPYYEHBI WU CIUTIOIICHBI.

5.13 Ha mrynepax v HaKUAHBIX TalKaX COSIWHUTEIHHBIX JeTajlei pe3nda
JIoipkHa ObITh Hape3aHa B cooTBeTcTBHU ¢ ['OCT 6357, xiacc npouHocTtu B.
CompsiraeMble  IeTald HE JOJDKHBI MMETh BBIOOHH, 3ayCEHIIEB, IaparuH.
Pe3nHOBBIE TPOKIAAKK JIODKHBI HMMETh MPABWIBHYI0 TC€OMETPHUYECKYIO
thopmy.

5.14 CpencTtBa KpeIuleHHsT METaJUIONOIUMEPHBIX TPYO IOJDKHBI MMETh
MTOBEPXHOCTb, MCKIIOYAIONIYI0 BO3MOKHOCTH MEXAHHYECKOTO IMOBPEKICHUS
Tpy©O. Kpemnnenus He TOKHBI UMETh OCTPBIX KPOMOK M 3ayCEHIIEB. Pa3Mepsr
XOMYTOB, (PMKCAaTOPOB, CKOO IOJDKHBI CTPOTO COOTBETCTBOBATH JUAMETpaM
TpyO. Merajunyeckue KpeIluleHHs JOJDKHBI MMETh MATKHE TNPOKIAIKH M
AQHTUKOPPO3HOHHBIE TIOKPBITHSL.

TEXHOJIOI'UA NIOATOTOBUTEJBHBIX PABOT

5.15 Jlo nHayama MoOHTa)xa TpPyOOIPOBOJOB HEOOXOIUMO BBIMOJHHUTH
CJIEIYIOIIHE MOITOTOBUTEILHBIC OIIEPAIUH:

0oTo0paTh TPYyObl U COCAMHUTENBHBIC [ETANH, IPOIICAIIAE BXOHOM
KOHTPOJIb;

pa3MeTuTh TPyOy B COOTBETCTBUHU C MPOCKTOM WU MO MECTY C YICTOM
mpuiycka  Ha  mocienyroomyro  OO0paboTKy  mpu  MaKCHMalbHOM
HCIIONIb30BaHNK Marepuana Tpy0. Pazmerka TpyO MOKET OBITh OCYIIECTBICHA
CTaHAAPTHBIMH MEPHUTEILHBIMA HHCTPYMEHTAMH: U3MEPUTEIBHON JTMHEHKOM,
CKJIAJIHBIM METPOM, pYJIETKOH, a TaKke CHEUUaIbHO M3rOTOBIECHHBIM
rabJIOHOM M pa3METOYHBIM IPUCTIOCOOIeHHEeM. PHUCKH i1t oTpe3ku Ha TpyOe
HAHOCSTCS KAPAHIAIIOM HIJIA MapKepoM.



HeIlOHyCTl/IMO HAaHCCCHHUC LaparnvH Wi HaApE30B Ha MMOBEPXHOCTHU
TPYyOBI.

5.16 Pas3pe3xky TpyO cruemyer MNPOU3BOAWTH COTJIACHO pPa3METKe
HOXXHUIIaMU, 1o yrioM 90° x ocu TpyObl, HE JIOMyCKas CMSTHS TPYOBI M
obpazoBanust 3ayceHueB. OTKIOHEHHE IUIOCKOCTH pe3a HE JIOJDKHO
MpeBBIILIATH 5°.

Jnsa  ycTpaHeHHsT  TOTpeImHOCTeH  TopmoB  Tpyd  HeobOXxoammo
OCYIIECTBIISITh ~ KAIMOPOBKY KOHIIOB TpyO C TIOMOIIBIO  pa3BEpTKH.
OBaJIBHOCTH TOPIIOB TPYO J0JKHA OBITH HE Ootee 1 %.

COEJVHEHME TPYB U IIPUCOEJINHEHUE K APMATYPE

5.17 BapuaHT coenuHeHHS C 00KUMHOHN TaiiKOW COCTOUT W3 CIEIYIONINX
onepanuii:

- mns mruba Tpyoel ¢ r < 5 d, (Hapy)XHBIH IuaMeTp) HEoOXOTuMO
MPUMEHSATH MPYKUHY;

- UCIONB3Yys NPYKHHY, BBINIPSIMUTH JIMIIHUE WCKPUBIICHHUS TpPYyOBI
(mpubnusurensHo 150-160 Mm);

- CHEeNUAIBHBIMA HOXKHHUIAMH o0pe3aTh TpyOy mox yrioMm 90° k ocu
TpyOBI;

- 00paboTaTh MOBEPXHOCTHh TPYOBl KATMOPOBAaHHOW pa3BepTKOM (CHavasa
CTOPOHOM | Ha TITyOMHY PHUCKHU Ha HapY)KHOW HOBEPXHOCTH Pa3BEpPTKH, 3aTEM
CTOPOHOM 2 CHATh BHYTPEHHIOIO (DacKy);

- HaJleTb, Ha TPyOy JAaTYHHYIO O0KUMHYIO TalKy;

- BPYYHYIO 3alpeccoBaTh COEAMHHUTENBHBIH D3JEMEHT 10 yropa Ha
rryOuHy Juis TpyO Hapy>KHbIM JuaMeTpoM, MM: 16-8 mm; 20-10 mm, 25-12
MM.

CoenuHerne TpyObl ¢ (ACOHHBIMH JETATSAMH, WMEIOIIMMH HapyXHYIO
pe3b0y, OCYIIECTBISIETCS IO CONMpSraeMbIM IOBEPXHOCTSAM JeTanedl 0e3
YIUIOTHEHHS Pe3b00BOM raiku.

Jis mprucoeanHeHusT TpyO K AeTasiM, HMEIONIMM BHYTPEHHIOIO Pe3b0y,
HEOOXO0ANMO HUCIIONI30BaTh HUIIEb C YINIOTHEHHEM Pe3b00BOM JacTH.

5.18 [l npucoenuHeHust K mpubopam, MMEIOIINM BHYTPEHHIOIO pe3b0y,
MOJKHO MPUMEHATH COETMHEHHNE ¢ 00)KUMHOM raifkoil 1 00KMMHBIM KOJIBIIOM
C YIUIOTHEHHEM Pe3b00BOH 9acTH (pUCYHOK 16).

5.19 VmiotHeHMe — pe3bOOBBIX  COCAMHEHUH  CO  CTAIBHBIMU
TpyOOIIpoOBOJaMH H apMaTypod MOXKET OBITh OCYIIECTBIECHO JBHSIHOM
npsiabio, teHTol ®YM nim 1r00bIM JpyTUM YIUIOTHUTENFHBIM MATEPHAJIOM.

5.20 VYcraHOoBKa COCOUHUTEIBHOW JETald C OOXHMMHOH BTYJIKOW
(mpunoxenue ) BBIOTHIETCS CIEAYIOINIM 00pa3oM:

- CHATH (acKy 1o yriaoM 45° o BHYTpEHHEH MOBEPXHOCTH TOPIA TPYyOHI;

- Ha/IeTh Ha TPyOy OOKMMHYIO BTYJIKY;

- HaueTh Ha INTYLEpP COCAMHUTENBHOW [eTald HaKUIHYI TaiKky u
YIUIOTHUTEIBHOE KOJIBIIO;

- YCTAaHOBHTH IITYIIEP B TPYOY C MOMOIIBIO MPUCTIOCOOTEHHS;

- HATSHYTh Ha TPYyOy CO WITYLIEPOM BTYIIKY;

- BEIHYTh TPYOy 13 IPUCIIOCOOIICHHUST;

- 00XaTh BTYJIKY Ha TPyOe C MMOMOINBIO MPHUCIIOCOOJICHUS IS OOKATKH,
BBIHYTB TPYOy M3 NPUCIIOCOOICHHUSI.
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1 - MerajutononumepHas Tpy0a; 2 - 00)KMMHas raiika, 3 - pa3pe3Hoe 00KMMHOE YIPyroe KOJIbLIo;
4 - coeMHUTEINbHAS BCTaBKa C HAPYKHOH pe3b0oit

Pucynok 16 - Coenuaenne ¢ 00KIMHOM raliKoi 1 00KIMHBIM KOJIBLIOM
KPEIIVIEHUE TPYBOITPOBOJ10OB

5.21 PaccraHOBKa KpEIUICHHH METAJUIONOJIMMEPHBIX TpPyOOIpPOBOIOB
OCYIIECTBIISIETCS  TakuM  00pa3oM, 9TOOBl  HCKIIOYHATH  IPENEIBHO
JIOITyCTHMBIE HANPSDKEHUS B MaTepraie TpyObl OT THHEHHBIX TeMIepaTyPHBIX
yIUIMHEHUH TpyOOonpoBoa.

5.22 PaccTosiHME MEXIy KpEIUICHUSIMU CJIENYyEeT NPUHUMATH COTJIACHO
Tabaure 6.

Tabnuna 6
B Munnmumerpax
Paccrosnue MEKY CKOJIB3AINMU KPEIIJICHUAMN
HapyxHblit tuametp TpyObI MIPU TOPU3OHTAIBHON TIpYU BEPTUKAIBHON MPOKIIAJKe
ITPOKJIAJKE

Jo 16 500 1000* 1000 2000*

20 500 1000* 1000 2000*

25 750 1000* 1200 2000%*

1000* 2400%*

1000* 2400*

1000* 3000

1 - Tpy0a; 2 - pukcarop; 3 - XoMyT; 4 - mrypym (ar00enp)




Pucynox 17 - Kperienue TpyO K CTeHaM M EperopoiKaM

1 - xomyT; 2 - Tpy0Oa; 3 - MATKas MPOKIIAAKA; 4 - TEIUIOU3OJIALHS; 5 - O0NT; 6 -
raiika; 7 - mojBecka; § - KpOHIITEHH

Pucynok 18 - Kpemnernue TpyoonpoBoaoB

HeoOxoauMo  mpemycMaTpuBaTh — KpEIUICHHE Ha  IIOBOPOTax M
OTBETBJICHUSIX TPYOOIIPOBOIOB.

5.23 PacnpenenuTenbHblE KOJJIEKTOPHI W 3aMOPHO-PETYIUPYIOUIYIO
apMaTypy CleyeT 3aKpeIlIsITh C IOMOLIbI CAMOCTOSTEIbHBIX HEMOABIKHBIX
KPETUIEHUH AJIs1 YCTpaHEHUs Tepeaadn yCHIIMK Ha TpyOOonpoBoJ B mpomecce
SKCIUTyaTaLUH.

5.24 Jlns 3akpemeHus TPyO PEKOMEHIYeTCs NPUMEHSTh W3IEHs
COTJIacCHO KaTtajoraMm (HUpPM- H3rOTOBHTENEH TpyO WIM WHBIE OIOPEI,
MIPUMEHSAEMBIE JUIA IIaCTMAcCOBBIX TPyO. BO3MOXKHBIE CIIOCOOBI KpETIIEHUS
IpeJCTaBJIeHbI Ha pucyHkax 17, 18.

HNCIIBITAHUE CUCTEMbI OTOIIVIEHU S

5.25 Tlocne BHIIONHEHUS MOHTAXHBIX pPa0OT CIEAyeT MPOBECTH
WCIIBITAHWE CUCTEMBl Ha TEPMETHYHOCTHh IPHU JaBIECHUH, TMPEBBIIIAIONIEM
pabouee B 1,5 pasa, Ho He meHee 0,6 MIla, mpu MOCTOSHHON TemIieparype
BO/IbI.

526 Ilpm mTOATOTOBHTENBHBIX paboTax TMepel THIPABINIECCKUM
HCIIBITAHUEM CHCTEMBI HEOOXOIUMO:

- OTKIIOYUTH (BPEMEHHO CHSThb) TNPEJOXPAHUTEIbHBIE  KJIalaHbI,
PEeryJMpOBOYHbIE KIAMaHbl, JAATYUKA U Jp., €CIH JONYCTUMOE [aBJIECHUE
yKa3aHHON apMaTypbl MEHBIIIE BEIMIUHBI TPOOHOTO MaBIeHU 110 5.25;

- OTKJIIOYEHHBIC D3JIEMEHTHI 3aMEHHUTHh 3ariIylIKaMH WIH 3alOpHBIMU
KJIallaHaMH, JOMYCTHMOE JaBJICHHE JJIS KOTOPBIX OOJBIIC BEIAYHHBI
MPOOHOTO JTABJICHUS;

- MOAKJIIOYHUTh K CHCTEME MAaHOMETP C TOUHOCThIO u3Mepenus 0,01 Mlla.

5.27 Cucremy crnemyeT 3alOJHHATH BOJOW MEIJIEHHO IPU OTKPBITHIX
BO3JYXOCIYCKHBIX YCTPOWCTBaX BO H30€kaHWE OOpAa30BaHHS BO3MYIIHBIX
poOoK.

5.28 TunpaBnuyeckue UCHBITAaHUS HEOOXOIUMO IPOBOJHUTH  IPH
MOCTOSIHHOM TeMIlepaType B JIBa dTana:

1-i1 aTan - B Teuenne 30 MUH ABaXK]bl MOAHUMATDH JaBJICHHUE JJO PACUETHOMN
BeMunHBI depe3 Kaxaple 10 mumH. B mocneayromme 30 MuH mameHue
JIaBJIEHUS B CHCTeMe He J0JDKHO mpeBbimath 0,06 MIla;

2-1 sram - B mocieayrolue 2 4 TaJeHue AaBieHus (OT JaBJICHUS,
JIOCTUTHYTOTO Ha 1-M 3Tarne) He JOIKHO OBITH OombIre, ueM Ha (0,02 MITa.

5.29 TunppaBnauueckoe HCIBITAHUE CHCTEMbl HAMOJBHOTO OTOIUICHUS
HEO0XOUMO MTPOBOIUTH JI0 3aJMBKHU TPYOOIIPOBOIOB OETOHOM (PaCTBOPOM).



5.30 TemyoBoe uCHBITAHWE HANOJBHBIX CHCTEM OTOIUICHUS U3
METAJUIOTIOIMMEPHBIX TPyO CIIEAyeT OCYIIECTBIATH MOCJIE TOTO, Kak OCTOH
OKOHYATeNbHO 3arBepheer, T.e. uepe3 20-28 nu. HcmeitaHus ciemyet
HAaYMHATH C TeMmmepaTypsl TemioHocutenst 25 °C  c  eXeAHEBHBIM
yBeIM4YeHueM Temnepatypsl Ha 5 °C 10 Tex Top, NMoKa OHa He Oyxaer
COOTBETCTBOBATH MIPOCKTHOMN BEITMUMHE.

PEMOHTHBIE PABOTHBI

5.31 Crnecapu-CaHTCXHUKH, IPOU3BOAIIAC PEMOHT, [O/DKHBI OBITh
03HAaKOMJICHBI CO CBOHCTBaMH METAJUIONOIUMEPHBIX TPYO M TEXHOJIOTHEN MX
00paboTKH.

5.32 Ilpu 3amene TpyO BO BpeMsi PEMOHTA HE JAOIYCKaeTCs CTABUTh TPYObI
MEHBIIIETo TUaMeTpa, 4YeM 3aMeHsIeMbIE TPYOBI.

5.33 B ciydae moBpexIeHHs ydacTKa TPyOOIpoBoAa Iesiecoodpa3Ho
BHIPE3aTh IOBPEKACHHBIH YYacTOK. 3aMeHa IPOM3BOAMTCS C TOMOUIBIO
oTpe3ka TpyObl HYXHOH JUIMHBI, COEIMHIEMOrO0 C TpPyOOIpOBOIOM
CHEUHUaIbHBIMA COCIUHUTEIbHBIMU JeTaIsIMU. [lOBpEXIAEHHBIH y4acTOK
TpyOBI MOHTHPYETCS MIPH MOMOIIX 2 COCIMHEHUH ¢ HAKMIHOW railkoi yepes
HUIIENb C YIUIOTHEHUEM pe3b00BO YacTH WITH JIByXCTOPOHHHMX COEIUHEHHN
c 00KMMHOH Taiikoli M OOXHMMHBIM KOJIBIIOM 0€3 YIUIOTHEHHUS pe3bOOBOH
YacTH.

5.34 [lpu mpoBeneHHH CBapOYHBIX WM MHBIX OTHEBBIX pabOT B MecTax
BO3MOXKHOT'O TEPMHUYECKOTO WJIM MEXaHWYEeCKOTO IOBPEKACHHUS TPYO
HEOOXOJMMO CTaBUTh OTPAXKICHUS.

5.35 Jlyis O4YMCTKM Hapy»XHOW IOBEPXHOCTH TpPYyO cCieayeT NpUMEHSTh
Marepuall, AICKIIOYaIONINH MEXaHMYECKHE TOBPEXKACHHS.

5.36 Ilpm 3amep3aHWu CHCTEMBI HaJMYWEe TNPOOOK B TPyOEe MOXKHO
OTIPEJICTIUTh TI0 MECTHOMY YBEIHUCHHUIO AMameTpa (pacuIipeHuio) TpyObl Hin
IO CJIOIO MHEsI W JIbJla Ha TOBepXHOCTH. [IporpeBars TpyOy ciienyeT TeruibiM
BO3JIlyXOM WM ropsiueil Bonoil temmepatypoil no 90 °C. Kareropuuecku
3alpeInaeTcss MCHOIb30BaTh OTKPHITOE IuIaMsi M OOCTYKHBaTh TPyObI
MOJIOTKOM. [Ipu mepBod BO3MOXXHOCTH CJEIYET 3aMEHHThH IOBPEKICHHBIN
OTPE30K TPYOHI.

5.37 Tlpu ociabneHun 3aA€IKH MEXKIY TPyOOH M THWIB30H, MPOXOsIIeH
Yyepe3 CTPOUTEIbHbIE KOHCTPYKIMH, HEOOXOANMO €€ YIJIOTHUTh TePMETHKOM
13 HETOPIOYHMX MaTEepHaoB.

6 TPEBOBAHUSA TEXHUKHU BE3OITACHOCTH

6.1 Ilpm MOHTake CHCTEM OTOIUICHHS W3 METaJJIONOIUMEpHBIX TpyO
cleyeT co0oaaTh TPeOOBAHUS TEXHUKU OC€30IIACHOCTU B CTPOUTEIBCTBE I10
JeHCTBYOIEN HOPMAaTUBHOM TOKYMEHTALUH.

6.2 Ilpm 3aroTOBHTENHHOM TIPOM3BOACTBE M MOHTAXE 3alperiaeTcs
NPOM3BO/INTH  DJIEKTPOCBAapOuYHble  pabOThl  HAa  PacCTOSIHUM  OT
METaIJIONOINMEPHBIX TPYO MeHee 2 M.

MeratononuMepable  TPyObl  OTHOCSTCA K  KaTeTOPHM  TOPIOYHX,
TPYyZHOBOCIUIAMEHSEMBIX ~ MarepuanoB. CpeacTBa MOXKapOTYIICHHSA — -
pacrbUIeHHas! BOJA, IIeHa, IIeCOK, KOIIMa.

6.3 MetamononuMepHsie TPYOBI B MpoLeCCe MOHTaXKa M SKCIUTyaTaILlH
HE BBIJICIAIOT B OKPYXKAIOUIYI0 CPEeLy TOKCHYHBIX BELIECTB M HE OKAa3bIBAIOT
BPCAHOT'O BJIMAHHWA Ha OPraHu3M 4YC€JIOBEKA MPU HETIOCPEACTBEHHOM KOHTAKTC.

6.4 MoHTa)X METAUIONOIUMEPHBIX TPYO NOIDKHBI MPOBOIUTH CIECapH-
CAaHTCXHHKH, MPOIIEALINE CIEIHaNbHOEe OOyUYeHHE M O3HAKOMIIEHHBIE CO
cnenudukoit 06padboTKM TakuX TpPyO.

PaGoTbl MO MOHTaXy BHYTPEHHHUX CHCTEM OTOIUICHHS W3 3THX TpyO
paspemaercss TPOW3BOMUTH TONBKO HCHPaBHBIM HHCTPYMEHTOM, MIpH
COOJIIOICHUH YCIIOBHH €TI0 3KCILTyaTaluH.

6.5 T'mmpaBiandeckoe WCHIBITAHHE CHUCTEM CIEIyeT IPOU3BOJIUTH B
MPUCYTCTBUM MacTepa WM Mpou3BoauTeNst paboT. Ciiecapw, MpOBOSIIHNE



UCIIbITAHUA, JOOJIKHbBI HAaXOJUTHCIA B 0e30MacHBEIX MeCTax Ha cnyqaf/i
BBIOMBaAHUS 3arjyuIcK.

MMPUJIOXXEHUE A
TEXHUYECKUE XAPAKTEPUCTHUKHU
METAJUJIOIIOJIUMEPHBIX TPYH
Tabnuma A.1 - CopraMeHT 1 Macca MeTAJUIONOJIUMEPHBIX TPYO

B Munnmumerpax

No HsroroBuTens, Homunansnstit tnamerp | Tommmnua Tonmunaa Teoperu-
HOPMAaTHBHO- CTEHKHU C | aJFOMHHH- Yeckast
ILIL TeXHUUYECKast BHYTPEHHHI! | HapyXHBIH | JomyckoM |eBoil (onbru | Macca 1 M
JOKYMEHTaLs, C JIOITyCKOM | C IOILYCKOM C JIOIYCKOM | JUIMHBI, KT
MOCTABIIUK
1 |HUKUMT (Poccus), 1272 16 +0,3 2,07% 0200 0,095
TY 2248-004-
07629379-97
20;&12 25+0,3 2,5l2jf 0,2+0,01 0,2
2 |AO «Kayuyk-mract»| 10-0,2 14+ 0,15 2,0*::2'; 0,2 +0,02 0,092
(Poccus),
TY 2248-001-| 12-0,2 16 +0,15 2000 0,2 +0,02 0,105
29325094-97, 3A0
«I'enta» (Poccus)
14-0,2 18+0,15 2,075 0,2 +0,02 0.128
162 20+0,15 2570 0,24 + 0,02 0,150
2007 | 250,20 | 25%% | 0.24£002 1 0,204
3 [TOO HIIIT 12 16,0+0,3 | 2,25+0,2 | 0,5+0,04 0,125
«BnagB3J1» (Poc-
CHsl) - MOCTaBIIUK 15 20,0+0,3 | 2,50+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 - OcHOBHble (U3NKO-MeXaHHYECKHE MOKa3aTe u
MeTAJLJI0N0JIUMEPHBIX TPYO
Ne INoka3atenu Enunnna 3HayeHHe
ILIL H3MEpPeHUs
1 |Koa¢hduimenT TemionpoBoIHOCTH Br/mMK 0,45
2 |KoathpuiueHT THHEHHOT0 pacupeHust 1/°C 2,5-10°
3 |Koa¢hduuueHT 5KBUBAJIEHTHONW PAaBHOMEPHO-3EPHUCTOM MM 0,01
IepPOXOBATOCTU
4 |IlpouHoCTh KONBLEBBIX O0OpasLOB IpU paspelBe B H

MONEPEYHOM HANpaBlICHWH, HE MeHee i Tpyo
pa3Mepamu, MM:

10-14 2100
12-16 2400
14-18 2400
16-20 2400
20-25 2400
5 |U3MeHeHHe IIMHBI IIOCNE HPOTpeBa mpu Temreparype| % He Gonee 1
(120-3) °C B teuenue (60 + 1) mun
6 |CrolikocTh HpU IMOCTOSHHOM BHYTPEHHEM JaBJICHUH MIla
(6e3 paspymenuit) pu Temmeparype, °C:
20 - B Teuenue 1 u 4.5
95»» 1 4 1,8
95 » » 100 u 1,6

95 » » 1000 1 1,4




IMTPUJIOKEHUE b

I'NMAPABJIUYECKHE XAPAKTEPUCTHUKH
METAJIJIOITIOJIMMEPHBIX TPYB

Tabnuma b.1 - I'mapaBianyeckue XapaKTepUCTUKHU
METAJUIONOJMMEPHBIX  TPy0  mpu  Kodd¢unuente
mepoxoBaroctu 0,01 mm. TemmepaTrypa TemjioHOCHTEsI
80 °C

Jlnametp tpydompososa d,/d,, MM

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

naBiienn| Cko- |Pacxox| Cko- |Pacxonm| Cko- |Pacxom| Ckxo- |Pacxon| Cko- |Pacxon

s Ha | poCTh | Temno- | pocTh | TemIo- | pocTs | Temio- | pocTh | Temio- [ pocts | Temno-
TpEHUE | ABMKe- | HOCH- | IBHXKE- | HOCH- |JIBMKe- | HOCH- |IBHXKe-| HOcCH- | IBHDKe- | HOCH-
R, Tla/m| wus |tens G,| wws |rens G,| uus |Tens G,| wwms |vens G,| wus |tens G,

remwio- [ y/a | Tero- | /9 | rtemmo- | w/w | Temmo- | w/a | Terwmo- | a/u
HOCH- HOCH- HOCH- HOCH- HOCH-
Tens V, Tens V, Tens V, Tens V, Tes V,
m/c Mm/c Mm/C M/C M/C
0,49 0,01 5,40 | 0,010 | 6,64 | 0,010 | 11,25

0,98 [ 0,010 | 2,65 | 0,010 [ 3,95 0,01 5,40 | 0,020 | 13,27 | 0,020 | 22,50
1,96 | 0,020 | 5,29 | 0,020 | 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 1 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 [245,57 | 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
254,971 0,380 | 100,52 | 0,440 | 173,72 0,49 (264,47 | 0,520 | 345,13 | 0,630 (708,60
274,58 1 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 | 185,57 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 | 114725
627,62 | 0,630 | 166,65 | 0,720 (284,28 0,80 |431,80| 0,860 [570,78 [ 1,040 | 1169,75
647,24 | 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
784,54 ( 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 | 137220
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 |1417,19




921,83
941,44
961,06
980,67
1019,90
1059,12
1098,35
1137,58
1176,80
1216,03
125526
129448
1333,71
137294
1412,16
1451,39
1490,62
1529,84
1569,07
1600,30
164752
1686,75
172598
176521
1804,43
1843,66
1882,89
1922,11
1961,34
201037
205941
210844
215747
2206,51
225554
2304,57
2353,61
2402,64
2451,67
2500,71
2549,74
2598,77
264781
2696,84
274588
279491
284394
289298
294201
2991,04
3040,08
3089,11
3138,14
3187,18
323621
328524
333428
338331
343234
3481,38
353041
357944
362848
367751
3726,55
3775,58
3824,61
3873,65
3922,68
4020,75
411881
4216,88
431495
441301

0,770
0,780
0,790
0,800
0,820
0,840
0,850
0,870
0,890
0,900
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
1,170
1,190
1210
1220
1,240
1250
1270
1,280
1,300
1310
1330
1,340
1,360
1370
1,380
1,400
1410
1,430
1,440
1,450
1470
1,480
1,490
1,510
1,520
1,530
1,540
1,560
1,570
1,580
1,590
1,610
1,620
1,630
1,640
1,660
1,670
1,680
1,690
1,700
1,710
1,740
1,760
1,780
1,810
1,830

203,69
206,33
208,98
211,62
216,91
222,20
224,85
230,14
235,43
238,08
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
383,57
388,36
391,50
394,15
399,44
402,08
404,73
407,38
412,67
41531
41796
420,60
425,89
428,54
431,18
433,83
439,12
441,76
444,41
447,05
449,70
452,35
460,28
465,57
470,86
478,80
484,09

0,890
0,900
0,910
0,920
0,940
0,960
0,980
1,000
1,020
1,040
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
1,370
1,390
1,400
1,420
1,440
1,460
1,470
1,490
1,510
1,520
1,540
1,560
1,570
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
1,810
1,830
1,840
1,860
1,870
1,880
1,900
1,910
1,920
1,940
1,950
1,960
1,990
2,020
2,040
2,070
2,090

351,40
355,34
359,29
363,24
371,14
379,03
386,93
394,83
402,72
410,62
418,52
426,41
430,36
438,26
446,15
450,10
458,00
465,90
469,84
471,74
485,64
489,59
497,48
501,43
509,33
515,28
521,17
525,12
533,02
540,91

548,81

552,76
560,65
568,55
576,45
580,40
588,29
596,19
600,14
608,09
615,93
619,88
627,78
631,72
639,62
647,52
651,46
659,36
663,31

671,21

675,15
683,05
687,00
694,90
698,84
706,74
710,69
714,64
722,53
726,48
734,38
738,33
742,28
750,17
754,12
758,07
765,96
76991

773,86
785,71

795,55
805,45
817,29
825,19

0,99
1,01
1,02
1,03
1,05
1,07
1,09
1,12
1,14
1,16
1,18
1,20
1,22
1,24
1,26
1,27
1,29
1,31
1,33
1,35
1,37
1,38
1,40
1,42
1,43
1,45
1,47
148
1,50
1,52
1,54
1,56
1,58
1,60
1,62
1,64
1,66
1,68
1,69
1,71
1,73
1,75
1,77
1,78
1,80
1,82
1,84
1,85
1,87
1,89
1,90
1,92
1,94
1,95
1,97
1,98
2,00
2,02
2,03
2,05
32,06
2,08
2,09
2,11
2,12
2,14
2,15
2,17
2,18
222
224
227
2,30
233

534,35
545,14
550,54
555,94
566,73
577,53
588,32
604,51
615,31
626,10
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
82041

83121

842,00
852,80
863,59
87439
885,18
89598

906,77

912,17

922,96

933,76

944,55

95535

96075

971,54

982,34

993,13

998,53

100932
1020,12
1025,51
103631
1047,10
1052,50
1063,30
1068,69
1079,49
109028
1095,68
110648
111,87
1122,67
112807
113886
114426
1155,05
116045
117125
1176,64
1192,84
1209,03
122522
124141
1257,60

1,070
1,080
1,090
1,100
1,130
1,150
1,170
1,200
1,220
1,240
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
1,59
1,610
1,630
1,650
1,670
1,700
1,720
1,740
1,760
1,780
1,800
1,820
1,840
1,860
1,870
1,890
1910
1,930
1,950
1970
1,990
2,000
2,020
2,040
2,060
2,070
2,090
2,110
2,130
2,140
2,160
2,180
2,190
2210
2,230
2240
2260
2,280
2,290
2310
12,320
2,340
2370
2,400
2430
2460
2,490

710,16
716,80
723,44
730,07
749,98
763,26
776,53
796,44
809,72
822,99
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
105529
1068,56
1081,83
1095,11
110838
112829
1141,57
1154,84
1168,12
118139
1194,66
1207,94
122121
1234,49
1241,12
125440
1267,67
128094
129422
130749
1320,77
132740
1340,68
135395
136723
1373,86
1387,14
140041
1413,69
142032
1433,60
1446,87
145351
1466,78
1480,06
1486,69
1499.97
151324
1519,88
1533,15
1539,79
1553,06
1572,97
1592,88
1612,80
163271
1652,62

1,280
1,290
1,310
1,320
1,350
1,380
1,410
1,430
1,460
1,480
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
1,920
1,950
1,970
2,000
2,020
2,050
2,070
2,100
2,120
2,140
2,170
2,190
2210
2240
2260
2280
2300
2320
2350
2370
2390
2410
2430
2450
2470
2,490
2,510
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

1439,69
1450,93
147343
1484,68
151842
1552,16
1585,90
1608,40
1642,14
1664,64
1698,38
1732,12
1754,62
1788,36
1810,86
1833,35
1867,09
1889,59
1912,08
1945,83
1968,32
1990,82
201331
2047,05
2069,55
2092,04
2114,54
2137,03
2159,53
219327
2215,77
224951
227201
2305,75
232824
2361,99
238448
2406,98
2440,72
246321
2485,71
251945
254195
256444
2586,94
260943
2643,17
2665,67
2688,16
2710,66
2733,15
2755,65
2778,15
2800,64
2823,14
2845,63
2868,13
2890,62
2913,12
2935,61
2958,11
2980,60
3003,10
3025,59
3048,09
3070,58
3093,08
311557
3138,07
317181
3216,80
3261,79
3295,53
3340,52




4511,08 1,850 | 489,38 | 2,120 [ 837,03 | 235 |126840( 2,520 |1672,53| 3,000 |337427
4609,15 1,870 | 494,67 | 2,140 | 84493 | 238 |1284,59| 2,550 [1692,44
470722 1,890 | 499,96 | 2,170 | 856,78 | 241 |1300,78| 2,580 [171235
480528 [ 1910 | 50525 | 2,190 | 864,67 | 243 |1311,58| 2,610 [1732226
4903,35( 1930 | 510,54 | 2220 | 876,52 | 246 |1327,77| 2,640 [1752,17
500142 | 1,960 | 51848 | 2240 | 88441 | 249 [134396| 2,660 | 176545
509948 | 1,980 | 523,77 | 2260 | 892,31 | 251" [1354,76| 2,690 | 178536
5197,55| 2,000 [ 529,06 | 2290 | 904,15 | 254 |[137095| 2,720 | 180527
529562 | 2,020 | 53435 | 2310 | 912,05 [ 256 138175 2,750 | 1825,18
5393,68 | 2,040 | 539,64 | 2330 | 91995 | 259 (139794 2,770 | 183845
5491,75| 2,060 | 54493 | 2360 | 931,79 | 262 |1414,13| 2,800 | 185837
5589,82 | 2,080 [ 55022 | 2380 | 939,69 | 2,64 |142493| 2830 | 187828
568789 | 2,100 | 555,51 | 2400 | 947,59 | 2,66 |143572]| 2,850 |1891,55
578595| 2,120 | 560,80 | 2420 | 95548 | 2,69 |[145191| 2,880 | 191146
5884,02| 2,130 | 56345 | 2440 | 963,38 | 2,71 |[1462,71| 2910 | 193137
5982,09| 2,150 | 568,74 | 2470 | 97522 | 2,74 |[147890| 2930 | 1944,65
6080,15| 2,170 | 574,03 [ 2,490 | 983,12 | 2,76 |1489,69( 2,960 | 1964,56
617822 2,190 | 57932 [ 2,510 | 991,02 | 2,79 |150589( 2,980 | 197783
627629 2210 | 584,61 [ 2,530 | 99891 | 281 |[1516,68( 3,000 | 199111
637435 2,230 | 589,90 [ 2,550 | 100681 283 [152748
647242 2250 | 595,19 [ 2,570 | 1014,71| 286 | 1543,67
657049 | 2270 | 600,48 [ 2,590 |1022,60| 288 [1554,46
6068,560 | 2,280 | 603,13 [ 2,610 | 1030,50| 290 [ 156526
6760,62| 2,300 | 60842 [ 2,630 | 103840 292 [1576,05
6864,69| 2320 | 613,71 [ 2,650 | 104629 295 |[1592.25
6962,76| 2,340 | 619,00 [ 2,680 | 105814 297 |1603,04
706082 | 2,360 | 62429 [ 2,700 | 1066,03| 299 |[1613,84
715890 2,370 | 62693 [ 2,720 | 107393 3,00 161923
725696 | 2,390 | 63223 | 2,740 | 1081,83
735502 2410 | 637,52 | 2,750 | 1085,77
7453,09| 2420 | 640,16 [ 2,770 | 1093,67
755116 | 2440 | 64545 [ 2,790 | 1101,57
764923 | 2,460 | 650,74 | 2,810 | 110946
774729 2480 | 656,03 [ 2,830 | 111736
784536 2490 [ 658,68 | 2,850 | 112526

I[MPUJIOKEHHME B

COEJVUHUTEJIBHBIE JETAJIN JJISI MOHTAXKA CUCTEM

Taomuma B.1 - CoeauHHTeJdbLHBIE AeTAJH IJf MOHTaKa CHCTEM W3
MeTaIonoauMepusix Tpyd mo TY  2248-001-
29325094-97, TY 2248-004-07629379-97
Ne HaumeHnoBaHue 1 5CKU3 JeTaan Pasmepsl, qroiiM, MM
IL.II.
1 CoeriHeHHE € 00)KUMHOM raiKoi 1/2 x 1216
3/4 x 1620
1 x2025
2 CoeMHEeHUE epexoIHOe ¢ 00KUMHOM TaiiKoil 1 00)KUMHBIM 1/2 x 1014
KOJIBLIOM 3/4 x 1216
1 x 1620

CoenuHeHue ¢ 00)KUMHOMN raiKkoi Juis TEpPMOpPEryJISITOPOB

M22 x 1,5/10-14

M22 x 1,5/12-16

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




4 laiika HakuHAs aTyHHAs 1014 x 3/8
1216 x 1/2
T AL, 1620 x 3/4
2025 x 1
5 12
3/4
6 YronbHuk B 12
3/4
2
W’
r_r 24
- 3
7 Yronasauk H-B 12
3/4
1
| A
8 Y CcTaHOBOUHBIH YrOJILHUK 12
9 172
3/4
1
10 Tpoiinuk nepexoxHoit H 1x3/4x1




11

Tpoiinuk B

172
3/4

12 3/4 x 1/2 x 3/4
13 TpolHUK IIIOCKUH ¢ KpeIIeHueM 12

- hy

==
e
14 TpoiiHKK yrIOBOH ¢ KpEIJIeHHEM 172
BB ==
15 KpecToBuHa nepexoaHas 3/4%x1/2
1 x3/4
16 Hummens H 172
3/4
1

-

17 Hurmens nepexoanoi 1/2 x 3/4

3/4 x 1




18 Mydra 172
3/4
1
e
19 ITepexonnuk H-B 1/2
3/4
1
I N | B
ITLISIT,
20 ITepexonuuk nepexoxanoii H-B 1/2 x 3/4
3/4 x 1
21 Sarmymika H 12
3/4
1
22 3arnmymka B 12
3/4
1
L
23 Pacnpenenurens Gl-2x1/2
24 Komnnekrop R2
R3
R4

RS




R6
R7
R 8
R9
R 10
R11
R 12

25 dukcaTop IIacTMacCoBbIil OJMHAPHBIH 10-14
12-16
16-20
20-25

26 ®DuKkcaTop MmIacTMacCOBBIN JIBOWHOM 20-25

Tabmuma B.2 - Coprament ¢utunros «METAIIOJI», BbImyckaeMbIx

TOO HIIII «BaaagB2 1y
Ne HanmeHoBaHKe U 3CKU3 JeTaan Pasmepsl, MM, 11oiiM
ILIL A b C Cl a 6
1 Koneno C
c

12 12 31,2 ]131,2 ] 25 25

15 15 1332 ]332] 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 [635 ([ 63,5

2 Komeno ¢ BHyTpeHHel pe3nboit




)]
ci

6
12 1/2 1312 22 25 | 26,8
15 12 {332 ] 24 29 | 26,8
20 1/2 38 23 35 [ 26,8
20 3/4 38 23 35 [ 31,7
20 1 40 24 35 [ 378
26 1 46,5 | 30 43 | 37,8
32 5/4 62 37 56 [ 50,8
40 32 67 48 | 63,5 [ 58,5
KoneHo ¢ BHyTpeHHelH pe3p00il yIIMHEHHOS
C1 YONUHEHHOE
'_-_._E o
o N B
A
4
12 12 [ 31,2 ] 37 25 | 26,8
15 1/2 1332420 ] 29 | 26,8
Mydra
@) +Af—-46
12 12 | 388 - 25 25
15 15 | 39,8 - 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
Mydra c BHyTpeHHE# pe3b0oii
C
-
—
b
12 12 [ 354 - 25 | 21,9
15 1/2 [ 359 - 29 | 26,8
15 3/4 | 36,9 - 29 | 31,7
20 3/4 | 38,0 - 35 [ 31,7
20 1 43,5 - 35 | 378
26 1 47,5 - 43 | 37,8
32 5/4 | 57,5 - 56 [ 50,8
40 32 | 77,0 - 63,5 [ 58,5

Mydra ¢ HapyxHOI pe3p0oit




C
Ty
N -'_‘A N JM 0
B
12 12 | 375 - 25 | 21,9
15 1/2 38 - 29 | 26,8
15 3/4 | 39,5 - 29 | 31,7
20 3/4 | 40,5 - 35 [ 31,7
20 1 44,5 - 35 [ 37,8
26 1 47,5 - 43 | 37,8
32 5/4 | 53,5 - 56 [ 50,8
40 3/2 | 68,5 - 63,5 [ 58,5
7 3armyika
6
A Q
b,
a
12 - 25,5 - 25 | 21,9
15 - 26,0 - 29 | 26,8
20 - 27,0 - 35 [ 31,7
8 Mydra-nepexoqHuK
C
m] -+ . Bho
12 15 | 40,8 - 25 29
20 15 42,4 - 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 - 63,5 29
40 20 | 71,0 - 63,5 [ 35
40 26 | 75,0 - 63,5 [ 43
40 32 1770 - 63,5 [ 56
Oxonuanue madbauyvl B.2
Ne HanmeHoBaHKe U 3CKU3 JeTaan Pazmepbl, M, oM
IL.IT A|lB|BfC]|Cl]a]|]o6]fsB
9 Tpoiiauk
2| 2] 2lea|3i2]25]25] 25
151 15] 15 1665(3325[ 29 | 29 | 29
20 | 20 [ 20 | 760]380| 35 | 35| 35
26 [ 26 ] 26 1900[450( 43 | 43 | 43
32 [ 32 ] 32 |1250[625] 56 | 56 [ 56
40 | 40 [ 40 | 145]720[6355] 63,5] 63,5




B TOO HIIIT «BragBD[I».

12 [ 12 | 15 1650(310[ 25| 25 | 29
15115 ] 12 [620]325] 29 | 29 [ 25
15115120 [740]350] 29 | 29 | 35
20 | 15 [ 15 1700(370[ 35 ] 29 | 29
20 [ 20 ] 12 |700(350| 35| 35| 25
20 | 20 [ 15 )1 700(350f 35 ) 35 ] 29
26 | 26 [ 15 [765]1430] 43 [ 43 | 29
26 | 26 [ 20 | 81,0]430[ 43 | 43 | 35
32 [ 32 ] 20 |100,5[505| 56 | 56 | 35
32 [ 32 ] 26 |1080[ 560 56 | 56 | 43
40 | 40 [ 32 |1300] 650[6355] 63,5] 56
10 TpoliHuK ¢ BHYTpeHHEH pe3b0oit
]
- —_ 1
o
B
i
C
12 | 12 |12 [624] 22 1 25| 25 [ -
IS{15]12]1 6421 [29]29] -
IS{15] 12164 (31 ]29]2
20 | 20 [ 34 80 | 24 [ 35] 35
20120 1 | 829 [35]3] -
26 |26 [ 1 ] 93 [315(43 ) 43 ] -
40 | 40 [ 12 ) 110] 38 [635])635] -
40 | 40 [ 34120 43 [635])635] -
40 | 40 [ 1 | 125] 50 [635])635] -
40 | 40 [ 541130 60 [635])635] -
40 | 40 [ 32]140] 70 [635])635] -
IlIpumeuanusn
1 ®utuary g Tpyd BHYTPEHHHUM AMaMeTpoM Ooubmie 32 MM MOTYT OBITh BBIIOIHEHBI H3
IyryHa, HOKPBITOrO Te(IIOHOM.
2 CopraMeHT GUTHHIOB [JIsl TPYO BHYTPEHHUM JHaMETpoM Gosbiie 40 MM ClieqyeT yTOYHHTh

Tabnuma TI.1 - CoprameHT

IMPUJIOXKEHUE I
CIIEHUAJIBHBIE COEAUHUTEJIBHBIE JETAJIN

COCIMHUTEJIbHBIX

METAJLIONOJUMEPHBIX TPY0 Mo

07629379-97

aerajeid s
TY 2248-004-

B mumnmeTpax

Ne HaumeHoBaHME U 5CKHU3 J€TaIl d,| D L Mac- Hasnauenue
ILIL ca,r
1 CoenMHeHNE MTYIEPHOE ¢ HAKHUTHON 16 [G1/2| 42 60 |IIpumensiercs B
raiikoi 1 00’KMMHOI1 BTYJIKOM -B HaloOpHBIX  CHCTE-
Max C TeMmIepa-
Tpy6a BTYNKa WTyuep raiika Typoit Bogsl 10 90
YNNOTHUTENBHA ! . OC 1 JIABJICHAEM J10
npoKnanka / 1 MIla mis npuco-
z —= elUHEHUS K ap-
7 - N i MaType ¢ Hapy>KHOM
o T I Q pe3b0oi, K
” ” | 1 \ OTOIHTENBHBIM
L npudopam
]

2 CoenuHeHue mTyHepHoe ¢ HapyxHoit [ 16 | G1/2| 43 48 |[To Ke, ISt
pe3b0oit 1 00’KMMHOMU BTYIIKOM -B NPUCOEIUHEHHUS K
MypTOBOH  apma-
Type u CTaH-
napTHeIM  (bhacos-
HBIM  4acTAM C

TpyOHOI pe3bboit




Tpyba BTYNKa wryuep

|

KiroueBble ciioBa: cucTeMa OTOIUIEHHS, METAJUIONOJIMMEPHBIE TPYOBI,
MPOEKTUPOBAHUE, MOHTAX
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