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3 Hacrosmuit CBox mpaBmil HpEACTaBIsAET COOOH ayTEeHTHYHBIH TEKCT
Mesxrocynapcteernnoro cBoaa npasui MCII 4.02-101-98 «IIpoexTupoBanue
M MOHTaX TpyOONPOBOJOB CHCTEM OTOIUICHHS C  HCIOJIB30BaHUEM
METAJUIONOIMMEPHBIX TPYO»

CBOJI ITPABUJI T1IO ITPOEKTUPOBAHUIO 1 CTPOUTEJIBCTBY

IMPOEKTHUPOBAHUE 1 MOHTAK TPYBOITPOBOJAOB CUCTEM
OTOILVIEHUA C UCITIOJIb30BAHUEM
METAJIJIOITIOJIMMEPHBIX TPYDB

DESIGN AND INSTALLATION OF PIPELINES FOR HEATING
SYSTEMS USING METALPOLIMERIC PIPES

BBenenne

Hacrosiuuit CBoa npaBuil COAEPKUT PEKOMEHIAMH IO MPOESKTHUPOBAHHUIO
M MOHTaXy CHCTEM OTOIUICHHUSI C HCIOJb30BAHUEM METAJUIONOIUMEPHBIX
TpyoO.

Ipu paspaborke CBOja MpaBHI UCIIOIH30BAHBI OMBIT IPUMCHEHUSI HX TPH
MOHTQ)XE CHCTEM OTOIUICHHS M TOpSYero BoJOcHaOxeHus B Poccuiickoit
Ddenepalun U pe3yabTaThl CCPTUPUKANMOHHBIX UCIBITAHUI.

MertammononumMepHas  TpyO0a  MPEACTaBIsIET  COOOW  MATHUCIIONHYIO
KOHCTPYKIMIO (PUCYHOK 1), COCTOSIIYyI0 W3 TOHKOCTEHHON aJIOMUHHEBOU
TpyOBI, Ha KOTOPYIO U3HYTPH M CHAPY>KU HAHOCHUTCS KJIeeBas OCHOBA, a 3aTeM
- «CIIUTHIN MOTUITUIIEH.

MeranmnononumepHas  Tpybda coyeTaeT  CleAylollHe  JIOCTOUHCTBA
METaJTMYECKOH U MJIaCTMacCOBOM TpyO:



- 100 %-Hast KHCIOPOAOHETIPOHUIIACMOCTH;

- KOPPO3UOHHAS CTOHKOCTD;

- OTCYTCTBHE MHHEPAIBHBIX OTJIOKEHUH HA CTCHKaX TPYO;

- IOJITOBEYHOCTH 25 JIET;

- MOPO30YCTONUUBOCTE;

- HaJIS)KHOCTB pabOTHI B YCIOBUSX MOBBIIIEHHON CEICMUYHOCTH;

- MOBBILIEHHAs IIYMOTOTJIOMIAIOIIAs CHOCOOHOCTD;

- yI00CTBO TPaHCIIOPTHPOBAHUS;

- TEXHOJIOTHYHOCTh MOHTa)Ka - TPYOBI JIETKO THYTCS, MO3BOJISIOT Oru0aTh
9JIEMEHTHI IOMEIEHUH, He TpeOyeTcsl TouHast HOATOHKA JIMHEHHBIX pa3MepoB;

- MOHT@X HENOCPEICTBEHHO 0€3 CBapku, Hape3Kd pe3b0bl, ¢
obopynoBaHHEM M NpUOOpaMH M3 CTajH, JIATYHH, [UIACTMAcC IPH ITOMOIIH
COC/IMHUTEIBHBIX JIeTaleH.

[To Mepe paciupenus: 006sacTi MPUMEHEHHST METAJUIONIONUMEPHBIX TPYO B
CBoj1 paBmI OyIyT BHECEHBI HEOOXOIMMBIC JIOMOJTHECHUS.

B pazpaborke Hactosmero CBoja npaBuil IPUHUMAJIN Y4acTHe:

B.A. Inyxapes (I'occtpoit Poccum), A.B. Cnaoxos, P.B. Illexmep
(HMUMocctpoit), B.M. Cacun (HWUUcanrexnuku), A.I. Toumyap (3A0
«Kayuyx»), C.HU. Ipuscurnceyxuu (MHUWUTIII), T.A. Cadosckaa (I'TIK
CantexHNUnpoexr), JLII. Jomapayxas (HUKUMT), A.B. Yypoanres (3AO
«entay), FO.M. Panonopm (AO «Kayuyk-tutact»), B.O. JJopoghees (TOO
HIIIT «BrnagB2/1»).

3aMeuaHuss M TPEJIOKEHHS 10 COBeplleHCcTBOBaHMIO CBoJa MpaBHII
cnenyet HanpasnaTs B I'TI ITHC.
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Pucynox 1 - CTpykTypa METaUIOTIOIMMEPHON TPYOBI
1 OBJIACTb IPUMEHEHUSA

1.1 MeramononuMepHbie TpyOBl (manee - TpyOBI) TPUMEHSIOT TpH
MPOEKTUPOBAaHUM M MOHTa)XKE€ CHCTEM OTOIUICHUS, pacueTHas TeMIeparypa
KoTophix He mpeBbinaet 90 °C npu paBneHun B Tpydax uHe 6onee 1,0 Mlla no
JaHHBIM HOPMAaTUBHBIX MOKYMEHTOB Ha TPYObl MM CEPTH(UKAIUOHHBIX
HCIIBITAaHUM.

1.2 MerannononuMepHbie TPYObl MOTYT OBITh UCIIOJIB30BAaHBI B CHCTEMax
LEHTPAJILHOTO, MECTHOTO OTOILICHUS KHIIBIX, OOILECTBEHHBIX,
a/IMUHUCTPATHBHO-OBITOBBIX M MPOMBIIUICHHBIX 37[aHUH, BHOBb BO3BOIMMBIX
U PEKOHCTPYUPYEMBIX, a TAKXKe JUIsl CUCTEM IOAOTPEeBa IPyHTa B TEILUIULAX H
OpaHXepesix.

1.3 He momyckaercs mpoKIafpIBaTh TPYObI B MMOMEMICHUSAX N0 MOXapHOH
OTIaCHOCTH KaTeropuu ', a TakkKe B MOMEIIEHUAX C HCTOYHHKAMH TETIOBBIX
WM3IYYEHUH ¢ TeMIiepaTypoii moBepxuoctu donee 150 °C.

1.4 MeramnonoauMepHble TPyObl HE MOTYT OBITH HCIOJB30BaHBl 0e3
3allIUTHBIX 3KPAHOB B IOMCHICHUNAX, TOE BOJIM3M BO3MOXKHA QJICKTpoAyroBas
WJIY ra30Basi CBapKa IpY aBapUHHBIX PEMOHTHBIX paboTax.

1.5 [lpum nUpOEKTHPOBaHMH W MOHTaXE CIEAyeT TarKke COOI0AaTh
TpeOOBaHuUs IPYTUX HOPMATHBHBIX JTOKYMEHTOB IO OTOITUTEIFHBIM CHCTEMaM.



2 OBIIME MOJIOKEHUSL

2.1 Hactosmuit CBof mpaBWII COACPKUT PEKOMEHIAINH K JCHCTBYIOIIHM
HOPMATHUBHBIM JIOKYMCHTAM W pACIPOCTPAHSICTCA HA MPOCKTHPOBAHUEC U
MOHTQ)XX IICHTPAJIGHOTO W ABTOHOMHOTO OTOIUICHHS C HCIOJIb30BAHUCM
METaJUIOTIOJIMMEPHBIX TPYO.

2.2 Cucrema OTOIUICHHS MOXET OBbITh BBINOJHEHA [OJHOCTHIO U3
METaJUIOTIOIMMEPHBIX TPyO WM BMeCTe ¢ TpyOaMu M3 JAPYTHX MaTepHallOB
(cTamb, Menb 1 T.J1.) B 3aBUCIMOCTH OT HEOOXOMMBIX JUAMETPOB.

2.3 MeramiononuMepHbie TPYOBI, IPUMEHSAEMbIE IS CHCTEM OTOILICHHUS,
JIOJDKHBI MMETh CepPTU(HUKAT COOTBETCTBHS TPEOOBAHHSIM HOPMATHBHBIX
JIOKYMCHTOB.

2.4 Cpox ciayxO0Bl TpyOOIIPOBOJOB CHCTEM OTOIUICHHS JOJDKEH OBITH HE
MeHee 25 nerT.

25 Tumel, pa3Mepbl " TEXHUYECKUE XapaKTCPUCTUKU
METAJUTIOTIOJIMMEPHBIX TPYO IO JaHHBIM (PUPM-U3TOTOBHUTEIICH MPEICTABICHBI
B IpuiIokeHuu A (tabmuupt A.1 u A.2).

Jomyckaercs Juis CUCTEM OTOIUICHHs MPUMEHEHHE TPyO, HE YCTYMaromux
10 IIOKaszaTeiasaM Tpe6OBaHI/IﬂM HOPMATUBHBIX AOKYMCHTOB M HACTOALICTO
CBoJ1a MpaBuil, UMEIOIINX CEPTU(HKAT WM TEXHUYECKOE CBUIIETEIIBCTBO.

2.6 B xommiekTe ¢ METaUIONOIMMEPHBIMH TpyOamMH  JTOJDKHBI
MOCTABIATECSI JIATYHHBIE COCTUHUTENBHBIE JETald OTCUYECTBEHHOTO FUTH
UMIIOPTHOTO MTPOU3BOJICTBA, UMEIOIINE CEPTH(HUKAT COOTBETCTBHA. BapuaHTh
COCIMHUTEIHHBIX JeTalleil U 3JIEMEHTOB HEKOTOPHIX (MPM IIPEICTABIICHHI B
npuwioxxeHuu B u T

3 ITPOEKTUPOBAHHUE CUCTEM OTOIIVIEHUSA C
HNCIIOJIb30BAHUEM METAJIJIOITIOJITUMEPHBIX TPYB

OBIIIUE YKA3AHUSA

3.1 TIIpoekTupoBaHHE CHCTEM OTOIUICHHS C  HCIOJb30BaHUEM
METAJUIONIONIMMEPHBIX TpyO BKIOYaeT B cebs BBHIOOp Tuma Tpyd u
COOTBETCTBYIOIIUX KM COCIAMHHUTENBHBIX JeTalleii ¥ apMarypbl, BbIOOD
napaMeTpoB  TEIJIOHOCHTEIIS, BBIIIOJIHEHHE  TUAPABIMYECKOTO u
TEIJIOTEXHUYECKOr0 PacyeToB, BHIOOP crmocoba TMPOKIAJIKH W YCIOBHH,
00ecIeynBaroIuX JA0JITOBEYHOCTh TPYO 0€3 MepeHaANpsuKeHUsT MaTephana u
COeIMHEeHHI TPyOOIpOBO/IA.

3.2 Beibop THma TpyO NPOBOAUTCA C YYETOM YCJIOBHHA PabOTHI
TpyOOmpoBOAa, AABICHUS M TEMIIEPaTypsl, HEOOXOAUMOTO CPOKa CIYXOBI,
MecTa MPOKIAJKUA TPyO U Ha3HAUYECHHUS TOMEIIEHUSI.

3.3 Tlpoknagka TpyO CHCTEM OTOIUICHHS JOJDKHA TMPEIyCMATPUBATHCS
CKPBITOM B IUIMHTYyCaX, 3a HSKpaHaMHu, B IITpoOax, IIaxTax M KaHalax.
JlonyckaeTcss OTKpbITasi MPOKJIAJKa B MeCTaX, TA€ HCKII0YaeTcs HX
MEXaHHYECKOE W TEPMHYECKOE TOBPEXKICHHE M MPIMOE BO3JCHCTBHE
yabTpaduoneToBoro uanydenus. Cnocod Mpokiajku TpyOOnpOBOIOB A0JKEH
obecreuynBaTh BO3MOXHOCTh 3aMEHBI UX TIPH PEMOHTE.

3amoHonIMuMBaHKME TPyO (0€3 KOXXyxa) B CTPOMTENbHBIE KOHCTPYKLIUH
JIOIyCKaeTcs B 3/IaHMSAX CO CPOKOM CIykObl Menee 20 JeT Npu pacdeTHOM
cpoxke ciyx0s1 TpyO 40 net u Oonee.

IIpu ckpeITOif NpoKNaaKe TPyOONPOBOAOB CIENYeT IpedycMaTpHBaTh
JOCTYIl TP PEMOHTE B MECTa PaclOJOXEHHS Pa30OpHBIX COEAMHEHHH M
apMarypsbl.

3.4 B cucreMe TEIIOCHAOKEHUS CIIEAYEeT MPEeLyCMaTPHUBATh MPHOOPHI
ABTOMAaTHYECKOTO peryimpoBaHus rnapameTpoB TEIUIOHOCHUTEIIS
(TemmepaTyphl, HaBIEHHS) C IEJBI0O 3alUTBl TPYO OT TIPEBBIIICHUS
JIOMYCTUMBIX Benu4yuH. He mormyckaercs MpUMEHEHHE METaIONOIMMEPHBIX
TpyO B CHCTEMaXx C 2JIEBATOPHBIMH Y3JIaMHU.

TpyOonpoBoabl M3 METAIIONOJUMEPHBIX TPYO CliefyeT HpPOEKTHPOBAThH
MOCJIE 3aMOPHO# apMaTyphl Ha TEILIOBBIX MYHKTaX.



He  nomyckaercs  mnpuMeHSITH  TpyObl AL PacCIIMPUTENHHOTO,
NPEeIOXPAaHUTEIBHOTO, IEPEIUBHOT0, CHTHAILHOTO TPYyOOIIPOBOIOB.

3.5 Cucrembl IEHTPAIBHOTO OTOIUICHHS, IOJHOCTHIO MM YaCTUYHO
CMOHTHpPOBAaHHBIE W3  METAUIONOJIMMEPHBIX  TpyO, TO  CBOEMy
MIPUHIINAAIEHOMY PEIICHHIO AETIATCS Ha:

a) CHCTEMBI HAIOJIFHOTO OTOIUICHHSA, TZIe METAJUIONOIMMEpPHBIE TPYyOBI
SBIISIFOTCS OAHOBPEMEHHO M HarpeBaTeNFHBIMH 3JIEMEHTaMH (C TeMITepaTypoi
TerioHocutesst He Bhie 55 °C);

0) cuctemMbl c TpyOONpOBONAMH M3 METAJUIONIONUMEPHBIX TPyO W
HarpeBaTelIbHBIMA TpuOOpaMu  (pamuatopaMy, KOHBEKTOpaMH) WIH B
KOMOWHAIIMY C CHCTEMOW KOHIUIIMOHUPOBAHHS BO3IyXa.

3.6 Pacyer cucrem OTOIUICHUS C UCIIOJIb30BAHHEM METAJLIONOIMMEPHBIX
TpyO MOXET OBITH BBINOJIHEH MO CYIIECTBYIOUIMM METOJIUKAaM (BPYYHYIO IO
MAaTeMaTHU4YCCKUM 3aBUCUMOCTAM HW HOMOI'paMMaM WIM C [IOMOIIbIO
KOMITBIOTEPHBIX IPOTPAMM).

3.7 CucrteMBl HamNOJBHOTO OTOIUICHWA Hamboliee Ierecoodpa3Ho
WCTIOJIB30BaTh ISl OTOIUICHUS NOMEIICHHH OOJBIION IUIOmaan (MarasuHbl,
KpBITBIC PBIHKH, BOK3aJBl, HOPOKKH OacceifHOB). CucreMa HaIMOIBHOTO
OTOTUICHHST MOJKET OBITh TakXkKe NPUMEHEHa B KOTTEIDKAaX M OTHENbHBIX
3IaHUAX OOIIECTBCHHOTO HAa3HAYCHHUS (IETCKHUX JOIIKOJIBHBIX YUPESKICHUSIX,
TOCTHHHUIAX), aJMHUHHUCTPAaTHUBHBIX 3JaHUSAX H 3JaHUAX CIICIHAIHLHOTO
Ha3HAYCHUs, T/€ NPUMCHEHHE HAIMOJHHOTO OTOIUICHUS IIPEIyCMOTPEHO
(hyHKIMOHANEHOW TEXHOIOTHCH.

[IprMeHeHHE HAMONBHBIX CHCTEM OTOIUICHHS W3 METaJUIOTIONNMMEPHBIX
TpyO pa3pemaeTcs TOIBKO OT aBTOHOMHOTO HCTOYHHKA TEIUTOCHAOKEHHS (HA
00BEKT) WM OT IICHTPAJHHOTO UCTOYHHUKA TEIDIOCHA0KEHUS 10 HEe3aBUCHMOI
cxeMme.

3.8 Bo3MmoxHbBIe BapHaHTHl YyKIagKH TPyO B CHCTEMax HaroJbHOTO
OTOTUICHUS IIPEACTaBJICHBI HA PUCYHKE 2:

cxema A - OJJUHOYHBIH 3MECBUK;

cxema B - mapamnenpHas ykinagka Tpyo mojaaromeit 1 o0paTHON BOJBI;

cxema C - TpyOompoBOIbI MOAAOMIEd W OOpaTHOW BOJIBI YJIOKEHBI
NapajuleIbHON CIUPAIbIO.

Cxema A oOecrmeumBaeT JIETKHM MOHTaX TpyO M Oojee paBHOMEpHOE
pacmpesieneHue  TEMIEpaTypbl 10  MOBEpXHOCTH moja. OCHOBHBIM
NMPpECUMYIIECTBOM CXEMbI A saBisercs TO, YTO OHa JICTKO aJalTHPYCTCA KO
BCEM BUaM KOHCTPYKIIMHU I10J1a.

Cxema B oOecrnieunBaeT paBHOMEPHYIO CPEIHIOI0 TEMIIEPaTypy, HO IpH
Hell BO3MOXHBI 00Jiee BBICOKHE KOJIeOaHus Teperiazia TeMIIEpaTypbl Ha MallbIX
TUTOLIAISIX.

Cxema C mOAXOAWT IJISl KHWIBIX JOMOB C TIOBBIIIEHHOW MOTPEOHOCTHIO
TEIUTOTHL.

IIpu packmagke TpyO momaromuii TpyOOIPOBOX CIEAYyeT YKIaIbIBaTh
OmKe K Hapy)KHBIM CTCHAM.

CXEMA A
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M3menenne TeMiepaTypsl Ha HOBEPXHOCTH 0TI

CXEMA B

H3menenne TEMIICPATYpPbl Ha TOBCPXHOCTHU I10JIa

CXEMA C

M3menenne TeMIiepaTypsl Ha HOBEPXHOCTH OJIa

Pucynok 2 - CxeMbl yKJIaIKu TpyO B CHCTEMax HaroJIbHOTO OTOIUICHHS H
rpaduKy U3MEHEHHs TeMIIepaTyphbl Ha TOBEPXHOCTH I10J1a

3.9 Cpennioro Temnepatypy HOBEpXHOCTH II0Jia CIEAYET MPUHHUMAThH C
y4eToM TpeOOBaHMiI HOPMATUBHBIX JOKYMEHTOB, a TAK)K€ OTPAaHMYCHHN IS
pa3iUYHbIX BHJOB TOKPBITHS (HAIpUMED,
Temneparypa s napkera 27 °C).

3.10 Buapl NOKpHITHIT U3 HCKYCCTBEHHBIX MAaTEpHAJOB JOJDKHBI MMETb

nokazarejin, B TOM YHCIC CAHUTAPHO-TUTHMCHUYCECKHUC, pPa3peClIaromme
MNPUMCHCHUEC UX B KOHCTPYKIMU TCIJIOIO IOJIa.

MaKCHUMaJIbHO  JOITyCTHUMast

3.11 Kpome cpenHell BEeNWYHWHBI TEMIIEPATypHl IOJNa, HA KOM(pOPTHOCTH
MIOMELICHHIT BIMsEeT HEPaBHOMEPHOCTh TEMIIEpPAaTyphl HA IMMOBEPXHOCTH I10JIA.



[lepeman TemmepaTypsl Ha OTAENBHBIX YYacTKax IIOJIa IIPU HAIOJBHOM
oToruteHnH He oipkeH npesbimarts 10 °C (ontumansho 5 °C).

3.12 BapuaHT NPOKIAAKH TPYyOONPOBOMAOB CHCTEM OTOIUICHHS C
BCTPOCHHBIMHU B TIOJIBI HarpeBaTeIbHBIMA AIIEMEHTaMHI u3
METaJUIOTIOIMMEPHBIX TPYO IpeIcTaBIIeH Ha PUCYHKE 3.
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1 - macTun nomna; 2 - cioi 6eroHa; 3 - Tpyba HarpeBaTEeIbHOTO YIEMEHTa; 4 - cko0a sIKopHas; S -
TEIUIO- U THAPOHU3O0JIAIHS; 6 - IUIHTa HepeKPHITHS; 7 - GOKOBAs TEILIOU30IIIUSL

Pucynok 3 - Tlpoknaaka TpyOOINpPOBOIOB CHCTEMbI OTOILICHHS CO
BCTPOCHHBIMH B TIOJIBI HATPEBATEIBHBIMA JIEMEHTaAMH U3
METAJUIOTIOIMMEPHBIX TPYO

3.13 I'myOuHa yKJIAJAKH METAJUIONOJMMEPHOH TpYOBl ompesessercs B
3aBUCHMOCTH OT TEMIIEPaTypPhl TEIUIOHOCUTENS U MaTepralla MOKPBITHS 110J1a.

3.14 OnrumanbHBIM mAr YKIAAKH  METAUIONOJIMMEPHBIX  Tpyo
(paccTossHME MeXITy OCSMH) OIpenaeNseTcs KOHKPETHO KOJIeOaHUsIMHI
TEeMIIEpaTypbl Ha IIOBEPXHOCTH 110JIa ¥ SKOHOMUYECKHUMHU COOOPaKeHUSIMU.

3.15 Cucrema UEHTPaIbHOTO OTOIUICHHUS, IIOJHOCTBIO WJIM YacCTUYHO
BBINIOJIHEHHAS! W3 METAJUIONOJIMMEPHBIX TPYyO, MOXET OBITh C HW)KHEH H
BEPXHEH Pa3BO/KOH, OMHOTPYOHAs MM IBYXTpyOHasI.

[Ipumenenne TpyO peKOMEHIYETCS B CHCTEMAX:

- C TOPU30HTAIBHBIMH ABYXTPYOHBIMH BETKaMH JJIsl TPYIITHI apauielIbHO-
MOCJIE/IOBATENLHO TI0/ICOEANHEHHBIX OTONMUTENBHBIX MPUOOPOB (pPUCYHKH 4,
5);

- C TOpHU3OHTAIbHBIMH OJHOTPYOHBIMH BETKaMH JUIsi  TPYIIIBI
MIOCJIE/IOBATENHLHO MOJICOSTMHEHHBIX TPUOOPOB (PUCYHOK 6);

- C pacHpeeIUTeNbHBIMU KOJUIEKTOpaMHu (PUCYHKH 7, §).

B cucremax c pacnpeienuTeNnbHBIME KOJUIEKTOpAaMH TIPHCOEIHHEHHUE
OTOIUTENBHBIX MPUOOPOB MOXKET OBITH OCYILECTBICHO IyTEM IMPOKIAAKH
METAJUIONOIMMEPHBIX TpYO B (popMe «meTenb» B TOJIy WIN BAOJB CTE€H IO
TUTUHTYCaMH.

Pexomennyercsi, 4ToObI Kaxkaas el 00CIyKUBajIa OJHY KBapTUPY WIIH
Ipynily NMOMENIeHU# oxHoro mnorpedutens. K ogHOMY KOJIEKTOpY MOXET
NPUCOETUHATHCS 10 8 «IIETEIbY.

Ha pucyHke 9 mnpencraBieH BapHaHT MNOACOCIMHEHUS OTOIMTEIbHBIX
npruOOPOB K CTOSIKAM OTOIUICHHMS.

3.16 PexoMeH/yeMble CKOPOCTH TEIUIOHOCHTEINSI B METAJUIONOIMMEPHBIX
TpybonpoBosax pomyckaercsi npuHuMarh Ha 20 % Gosplire, YeM B CTaJbHBIX
TpyOompoBoaax.



3.17 B cucremax OTOIUICHHS C HCIOJb30BAHUEM METAILIONOIMMEPHBIX
TpyO  cimemyer  mpexycMaTpuBaTh — aBTOMAaTHYECKHE WM pydYHBIE

BO3AYXOOTBOJUMKH Ha OTOIMUTEIBHBIX MPHOOpax M HA PaCHpeAeTHTEIbHBIX
KOJIIEKTOPAX.

BceTpoennslit TepMoperynstop

T21
T11

NoksapTupHei

—e
TeNMI0BOW NyHKT

Tri

Pucynok 4 - Cucrema OTOIUIEHHS C TOPU30HTAIBHBIMHU JBYXTPYOHBIMHU
BETKAaMU IS TPYIIIBI TApaJUIEIBHO-TI0CIEI0BATEIFHO COSIMHEHHBIX
OTOIUTENBHBIX IPHOOPOB
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Pucynox 5 - Y3516l IOJCOSTUHEHNUS OTOMUTEIHHBIX IPUOOPOB K IBYXTPYOHOMH
CHCTEME OTOIUICHUS



Pucynok 6 - Cucrema OTOIUIEHHS C TOPU3OHTAIBHBIMHU OTHOTPYOHBIMHU
BETKaMHU JUIs TPYIIIBI IOCIEA0BATENBHO COETUHEHHBIX OTOMUTEIBHBIX

pudopoB
Perynarop TemMneparypbl, YCTAHABNMBACMbIA
B 06CNYXUBAEMOM NOMELLIEHWI Perynvpyiowmia knanad
Ha nopawulem TpyGonposone
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Pucynok 7 - PacnipenenurenbHblil KOJUIEKTOP CUCTEMBI OTOTUICHHUS
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Pucynox 8 - BapnaHT moicOeIMHEHUS paclpeleUTeIbHBIX KOJUIEKTOPOB K

CTOSIKaM M3 METAJUIONOJIMMEPHBIX TPYO




Pucynok 9 - TloacoequHeHne OTOMUTENBHBIX TPHOOPOB K CTOSKAM U3
CTaJBHBIX TPYO

I'nAPABJIMYECKUE XAPAKTEPUCTUKHU
METAJIJIOIIOJIMMEPHBIX TPYB

3.18 Tlpu rumpaBIMYeCKOM pacyueTe mMajacHue aaBieHus AP B cucTeMe
OTOIUICHUSI CKJIaJIblBaeTCs W3 TMOTEph JaBJICHHs Ha TpPEHUE M0 JUIMHE
TpybonpoBosia | u TOTeph [aBieHWS HAa OPEOJOJIEHHE MECTHBIX
CONPOTHUBIIEHUI

AP =Rl + Z, 1)

rae R - ynenpHas nuHeliHas moteps aaBiaeHus Ha 1 M e, [1a/Mm;

Z - moTteps NaBJIeHHUS Ha MECTHOE CONPOTHBIeHHE, [1a/M.

3.19 TunpaBnuyeckne XapaKTEPUCTUKH METAJUIONOIMMEPHBIX  TPYO
pasnmmunbXx Gupm npu t = 80 °C npexcrasnens! B npwioxkenuu b. Tlorepn
JlaBJIeHUs 110 JuinHe, [1a/M, MOXHO onpenenuTs 1o popmyie

_AV
24

P

R 10°, 2

rae A - K03(pPHUIHEHT CONPOTHUBIICHHUS 10 IJTHHE;
V - CKOpOCTh T€UECHHS BOJBI, M/C;
d, - pacueTHbII KHaMeTp TPYOHI, M.
KoadduimeHT conpoTuBieHUs MO [UIMHE A CIEAYET ONPEACIATH IO
¢dopmyne
b 13122-H1g3,7d,/ K,
05 —+ 2
2 lgRe, -1
3,7d,
K

El

Ji-

®)

g

rae b - uncno moao06us peKHMOB TEUEHHUS BOIBI;
K, - ko3¢ punmeHT S5KBUBAJICHTHON IIEPOXOBATOCTH, M;
Rey, - uncno Pelinonbaca pakTuueckoe.
IIpuBeneHHbIH (BHYTpeHHHIT) muamerp 0, clexyer omnpenensts IO

dhopmyie
d,=0,5(2d, + Ad, - 4S - 2AS), (@)

rae d, - HapyKHBIN quameTp TpyObl, M;
Ad,, - TOIYCK HA HAPYXXHBIA THAMETP TPYOBI, M;
S - ToJIIMHA CTEHKHU TPYOBI, M;
AS - oTyCK Ha TOJIIIMHY CTEHKH TPYOBI, M.
daxruyeckoe uncno PeiiHonbaca Rey, onpenensercs mo gopmyrne
av
Re, = ; , ®)

t

rae Vi - K03QQUIMEHT KHHEMAaTHYECKOM BSI3KOCTH BOJIBI, MZ/C, OTIpeIeISIeMBbIi
o tabnuue 1.

Tabnuuma 1
Temmnepatypa Bosl, °C KoadpduumeHT knHeMaTHYeCKoil BA3KOCTH
BOJIBL Vp m%/c
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°

Yucmo Pelinompaca Re,, cooTBeTCTByMOIIee Hadaly KBaapaTHIHON
00acTH THIPABIMYECKUX COMPOTHBICHWH TIpH TypOyJICHTHOM JBHKECHUH
BOJIBI, OTIpeIeIIsieTCs 1o (hopMyIae

5000/
Re =—F2%. (6)
K3
Yucto mogo0us pexxMMoB TeUeHus Bobl b onpeesercs mo Gopmyiie
IgRe
b1+ 0
lgRe,,

KoadpummenT sxBuBaNIeHTHON (paBHOMEPHO-3EPHHUCTON) MIEPOXOBATOCTH
K,, M, npuHumaeTtcs paBueM 1,0 - 10 m.

3.20 Tlpu cpemHeir TemiepaType TEIUIOHOCHTENs, OTM4HOM oT 80 °C,
CIIeZlyeT YYecThb COIJIaCHO Tabiwie 2 TOMpPaBOYHBIA KOA(POHUIMEHT a K
3HaueHusM R, mpuBeneHHbIM B nipuitoskeHnu b (pu t = 80 °C)

Ri=R-aq, (8)

rae Ry - ynenbHbIH nepena JaBieHUs] IPU CPEAHEH pacyeTHON TeMIieparype
TeroHocures u pacxoae G, [Ta/m;
R - 3HaueHue ynenpHOrO mepemnana aasieHus (npuinoxenue b) mpu t = 80
°C u nipu ToM xe 3HaueHnn G, I1a/m.

Tabunuua 2

Cpennsist temneparypal 90 80 70 60 50 40
TEIUIOHOCHTENS B Tpybax, °C

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

3.21 TlaneHue naBieHUs NPU MPEOJOJICHHA MECTHBIX CONPOTHUBICHUH Z,
ITa, MoeT OBITH OIpEeNICHO U3 3aBUCUMOCTH

z-3:%. ©

rnie X - cymMmma KOA(D(UIMEHTOB MECTHBIX CONPOTHBJICHUI Ha
PACCYUTHIBAEMOM YYaCTKe TPyOOIPOBOAA;

V - CKOPOCTh TEIUIOHOCUTENS B TpyOOIpoBoIe, M/C;

- IUTOTHOCTb XKHAKOCTH TIPH TeMIIEPATypPe TEIUTOHOCHTENTS, KI/M".

OpHEeHTHPOBOYHBIE 3HAYCHUST KOI(DPHUIIMEHTOB MECTHBIX COTPOTHBICHUI
COC/IMHUTENbHBIX JETajiell 3JIEMEHTOB CHUCTEMbl OTOIUICHHS IMPHUBEACHBI B
Tabmute 3.

T'uapaBnuyeckne XapakTepUCTHKA OTOMUTEIBbHBIX MPUOOPOB: BEHTHIICH,
KJIallaHOB, BKJIOYAas TEPMOCTAaTUYECKHE, MPEACTABICHBl B CIPABOYHBIX
u3naHusx  pupM-m3roroButeneil  u  pa3pabOTYMKOB  HOPMATHUBHOM
JIOKyMEHTAIIHH.

Tabnuma 3
Ne .. Neramn CxemaTnueckoe n300paXkeHune eraneit 3Hayenue
KO-
b dury-
€HTa
1 OTBOI ¢ paguycoM 0,3-0,5
3akpyrieHus =5 d: .
90°
45° 5d,




2 TpoitHuku: — —- 0,5
Ha POXOJT _—|_

3 |ua orBerBieHue 90° — | I—— 15

4 |ua causuue 90° e — 15

5 Ha paszenenue 3,0
MOTOKa 4

6 KpecroBuna: 1 2,0
Ha POXOJT

I‘?
7 Ha OTBETBJICHUE 3,0
il

8 |Orctyn f 0,5

9 O6xox 1-0

10 |Bue3annoe 1,0

—_—t I S—

pacupeHnue 0,5
cyxenne — N

11 |Coenunenue c CwM. mpunoxenue I’ 15
00)KUMHOM raiiKoii

KOMIEHCAIIUSA TEMIIEPATYPHBIX Y IJIMHEHUAM

3.22 KowmmeHcanusi TEMIEPATypHBIX  YIUIMHEHHH  MOXET  OBITh
OCYLIECTBJICHA 3a CYET CAaMOKOMIIGHCAIIMK Y4YacTKOB TpyOOIpoBoja,
YCTAaHOBKOM KOMIIEHCATOPOB U INPaBWJIBHON pPacCTAHOBKOW HEMOABMXKHBIX U
CKOJIB3SILIUX OTIOP.

B KkauyecTBe KOMIIEHCATOPOB IPEAIOYTHTENLHO HCIOIb30BATh  YIJIbI
MMOBOPOTOB  TpyOompoBomoB. Ha mpsameix  ydactkax — TpyOompoBona
HeoOxommuMo TmpexycMmarpuBath [1-oOpasHble, [-o0pa3Hble, IeTiIeBBIE U
Jpyrue KOMIICHCATOPbI, PACCTOSHHS MEXIy KOTOPBIMH ONpPEACISIFOTCS
pacderom.

B kauecTBe HEMOJBIKHBIX OMOP MOTYT OBITh HCIOJB30BAHBI JACPIKATEIN
JUIst TPYO, 3aKpeIyIeHHbIC Ha CTPOUTENBHBIX KOHCTPYKIIUSX, W YKPEIUICHHbIE
B HUX KPOHIUTEHHBI.

3.23 YnuHenue otpe3ka TPyOOIpPOBOJA MPH M3MECHEHHU TEMIIEPATYPhI
TEIUIOHOCHUTENSI W OKpy»Karomiei cpensl (pucynok 10) ompexaensieTcst 1o
bopmyre

Al = 0,025 LAt, (10)

rae Al - usMeHeHue AIMHBI TPYOBI, MM;
L - nnHa yyactka TpyOOIpoBOAa IpH TEMIEpaType MOHTaxa, M;
At - mepenaj TeMnepatyp MexIy TeMIepaTypod BO3AyXa B IOMEIIECHUU
IPY MOHTaXKe M dKcIuTyatanud, °C;
0,025 - ko3¢ dhurieHT TMHEHHOTO pacIupEeHus TPYObI, MM/M.
3.24 Pacuer KOMIICHCUPYIOIICH CIOCOOHOCTH [T-06pa3HbIx
KOMIIEHCATOPOB U ['-00pa3HBIX 3JIEMEHTOB TPYOONpPOBOJA MPOU3BOIAMUTCS IO

¢dbopmyse (pucyHok 11 )
L, =304d, -Al, (11)

rac LK - BBUJICT KOMIICHCATOPA,



d, - HapyXHBIIA THaMeTp TPyObI, MM;

Al - wu3MeHeHHe [UIMHBI y4acTKa TpyOONMpOBOAA TNIPH H3MCHCHHH
TeMIIepaTyphl BO3/TyXa IPU MOHTAXXE U SKCILTyaTaLNH;

30 - KO3 PUIHEHT DNTACTHYHOCTH IS TOJTUMEPHBIX TPYO.

Ha pucynke 12 mokasaH npumep TPaguIMOHHOTO PEIICHUS KOMIICHCALN

YUIMHEHHH  CTOSIKOB  [UI1  CHCTEM  OTOINIGHHS C  NPUMEHEHHEM
METaJIIONOINMEPHBIX TPYO.

LY

16

14 ) /

-

E: Y,

% 12 | -6'\-'#-4\‘}

% 10 _g‘:;‘b ﬁ/"//
VA

S 8 A Aot

g YAy

g //;1/,\*

& » L
§ 4 // /V___
E //‘r d?:_\_l_l__,.--"“?—
2

L1

NN

///_/ A
— -

" £

10 20 30 40 50 60 70 80 N

Ilepemax Temmeparyp, °C
Pucynok 10 - lnarpamma Juist OnpesiesieHNs yIUIMHEHUS TPYO
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1 - I1-o6pa3uslii; 2 - [-00pa3uslil; 3 - HeTIe00pa3HbIii; a - MONI0KEHUE TPYOBI IPU
MaKCHMAaJIbHOH TEeMIIEpaType; 6 - TO JKe, IPY MHHUMAIIbHOI; L, - BbIIET KoMIeHcaTopa; X -
HETIOABIDKHAS OTIOPA; = CKOJIB3SIIIAs OTIOpa

Pucynox 11 - YcTpoiicTBO KOMIIEHCATOPOB
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Pucynak 12 - HOHCOGHI/IHGHI/IG OTOIUTCIIBHBIX HpI/IGOpOB K CTOsIKaM
OTOIICHUA U3 MCTAJLIOTIOJIMMEPHBIX pr6

TEIIVIOBBIE XAPAKTEPUCTHKH METAJUIOIIOJIMMEPHBIX
TPYB

3.25 Tlo nanHbIM pexoMeHnmanmii nacturyta HUMcaHTeXHUKH, TEILIOBOM
MOTOK METAUIONOJIUMEPHBIX TpyO MIHHON |, M, MOXHO OTpENEeNsATh TI0
CIIeyIomei 3aBICUMOCTH (PUCYHOK 13)

2mAKE —t)
2,3lg(d,/ d)

_ ht-t)
T Wad)+ 15/ A)lgd, d) + W a,-d,)

0=
. (12)

rae 7 - TemmepaTypa Ha BHyTpeHHell HoBepXHOCTH TpyOonposoaa, °C;
t. - TeMneparypa Ha Hapy»XKHOHU IOBEepXHOCTH TpyOorposoaa, °C;
Q - Tem0BOI MOTOK, BT;
| - auuHa TpyOBHI, M;
t - remneparypa Teruonocurens, °C;
t,; - Temnepatypa Bo3ayIHoH cpensl, °C;
@, - K03 (OUIHEHT HapYKHOU TEIIOOTIAaqH, Br/m? - K;
d, - Hapy)KHBIH IHaMeTp TPyObI, MM;
A - K03 GULIHMEHT TeronpoBogHocTH, BT/M - K;
d, - BHyTpeHHHI qUAaMETp TPYObI, MM;
0, - K03 OUIIEHT BHYTPEHHEH TEIIO0TIavH, Br/m? - K;



a - 6e3 TEIUION3OIISILIUY; O - ¢ M30JISILHeH; 1, 2 - HoIM3THIICHOBast 000104Ka; 3 - alFOMUHHEBAs
Tpy6a; 4 - TeIION30IIIHUS

Pucynox 13 - Cxema MeTaJIONOIMMEPHOI TpyOBI UIs pacdeTra
TEIIonepeauy Yepe3 HIITHHAPHIECKYIO CTEHKY

IIpu oleHKE BO3MOXHOCTH BBINAJACHHS KOHJCHCATa Ha IMOBEPXHOCTH
TpyObl HEOOXOIOMMO OIPENEeIUTh TEMIIEPaTypy HapyXHOI CTEHKH TpyOBl W
COTIOCTABHTh €€ C TEMIIEPATyPOil TOUKH POCHI 1,

L=t + o (13)

c B3 '
e,

rae i, - TemMnepaTypa Bo3aymIHoit cpensl, °C;

@, - K03 dHIMeHT HApYKHOI TermTooTaaun, Br/m’ - K.

Brinagenus KonaeHcara He OyneT Ipu yciaosuu t; > t,.

3.26 Ilpu  WCIOJB30BAHWH  TEIUIOM3OJSIMKA  TEIUIOBOM  IOTOK
TEIUTOM30JIMPOBAHHON TPyOBl TPHOMMKEHHO MOXKET OBITH OIpeNeNieH II0
CJEIyIOIEN 3aBUCUMOCTH

_ kt-1,)

0= 1 1 115 4 115 d ° (4
—+ +7——lg—+—"—Ilg—=
ad, a,d, i d A,

BH

rae d,, - HapyXXHBIH JUaMeTp H30JILUH, M;

Aus - KO3 QUUMEHT TEMIONPOBOIHOCTH M30usimu, Br/m-K.

OTO COOTHOUIEHUE CIIPAaBEUIMBO INPHU YCIOBHUHM WUAEATBHOTO KOHTAKTa
Hapy>XHOW NOBEpXHOCTH TpyObl ¢ wm3oisanued. [Ipu HakmagHOM M30MSUMU
OOBIYHO YCIIOBHE HE COOJIIOAAeTCsi W BO3JYIIHAs TPOCIIOWKA HIpaeT polib
JIOTIOJTHUTENBHOTO CIIOSI.



3.27 Tlo manabiM HHWMcantexHukd B Tabiunax 4 W 5 mpencTaBiICHBI
pe3yNbTaThl TEIUIOBBIX HWCIBITAHUH METAJUIONOIUMEPHBIX TpPyO0 B BHUJC
3aBUCUMOCTH JIMHEWHOW TUIOTHOCTH TEIUIOBOrOo TOTOoka (, BT/M, oT
TemneparypHoro Hamopa 0, °C, mnpu TOPU3OHTAILHOM PACIIOJIOKCHHUU
OTKPBITO TPOJIOKCHHBIX TPyO Ha BbicoTe 100 MM OT MoJia MU BEpPTUKAIBHOM
pacnonoxenun Tpyo6. B cpemHem TteruoBoit motok ¢, Bt/M, 3aBucuT oOT
(axTHueckoro TemrneparypHoro Harmopa 0, °C, B crenenu 1,2, T.e.

)"

rae C - ko3 uIueHT, MpUHUMAEMBIH I Pa3InIHBIX JUAMETPOB TPYO IO
ctosbiy «Ox» B Tabiunax 4 u 5 npu 8= 70 °C, B1/m;
70 - HopMaTUBHAs Pa3HOCTh TEMIIEPATyp (TeMIrepaTypHbli Hatop), °C;
6 - (dakTudeckas pPa3HOCTh CpeAHEApUPMETHUECCKOH TeMIepaTyphl

TEIJIOHOCHUTENIST B TPyO€ M pPAacyeTHOW TeMIlepaTypbl BO3lyXa B
niomeriennu, °C, paccuutpiBaeMas o Gopmysie

_Q+Q_

0 , (16)
2
rae tH nu tK - COOTBCTCTBCHHO HaydajbHasl W KOHEYHAasA TEMIICpaTypa

TETIIOHOCHTEJIS;
t, - TeMneparypa Bo3/lyXxa B IOMEILCHUH.

3.28  Tlome3Hbli  TEIUIOBOW  IOTOK  OTKPHITO  IPOJIOKEHHBIX
METAJUIOTIOIMMEPHBIX ~ TpyO  yuauThiBaercs B mpemenax 90-100 %
TIPUBEACHHOTO B TabnHiax 4 1 5 (B 3aBUCUMOCTH OT CIOCO0a MPOKIIATKH ).

3.29 [Ilpu mnpokiajgKe TOPU3OHTAIBHBIX TPYO0 TOA  IOTOJIKOM
pexomenayetcst yautsiBaTh 70-80 % uX pacueTHOro TEIIOBOro MOTOKA.

3.30 TemoBO# MOTOK BEPTHKAIBHBIX TPYO CHIKACTCS B CPEIHEM:

- TPH OSKPAaHHPOBAHHH OTKPBITOTO CTOSKAa M3 IIONUMEPHBIX Tpyd
METATMIECKUM 9KpaHOM Ha 25 %;

- IPU CKPBITOM NPOKIaaKe B TIyxoi 6oposzae Ha 50 %;

- IPU CKPBITOH MPOKIIaIKe B BEHTHINPYeMoii 6opo3ae Ha 10 %.

3.31 OOmmit TeruIoBOM MOTOK OT OJMHOYHBIX TPYO, 3aMOHOJHMYEHHBIX B
MCKIAYITAKHBIX TMEPCKPBITUAX OTAIJIMBACMbIX HOMeIJleHl/Iﬁ 1 BO BHYTPCHHUX
MePEeropoaKax U3 TSHKEIoro 0eToHa (Ase, = 1,8 Bt/Mm - K, e = 2000 Kr/M3),
yBenmMUuBaeTcs B cpenHeM B 2,0 paza (mpu oxiieiike cteH obosmu -B 1,8 pasa).

3.32 OOumi TemjIoBOW IOTOK OT OAWHOYHBIX TPYO B HapyXHBIX
OTPAXKICHISIX U3 TsoKenmoro 6etoHa (g, = 1,8 Bt/m - K, ps., = 2000 KF/M3)
yBEeIMUMBaeTCs B cpemHeM B 1,6 pasa (mpu oxieiike creH obosmu - B 1,4
pasa), MpUYeM TIOJE3HBIM TEIJIOBOM IMOTOK MpHW HAIMIMKH 3(PPEKTUBHOMN
TEIUTOM30JIALIMN  MEXAy TpyOOoil © Hapy)XKHOH TIOBEPXHOCTBIO CTEHBI
coctaBisieT B cpeareM 90 % obmero.

Tabnunma 4 - TemaoBoii moTok 1 M OTKPBITO NPOJIOKEHHBIX
TOPU30HTAJIbHBIX METAJVIONOJIUMEPHBIX TPYO
d,mm | 0, °C TennoBoit notok 1 M Tpy6s1, B1/M, wepes 1 °C
0 1 2 3 4 5 6 7 8 9
16 205 | 21,4 | 22,2 | 23,0 | 239 | 24,7 | 25,6 | 26,4 | 27,3 | 28,2
20 30 248 | 258 | 26,8 | 27,8 | 28,8 | 29,9 | 30,9 | 31,9 | 33,0 | 34,0
25 29,4 1 306 | 318 | 330 | 34,2 | 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 1] 36,1 | 37,2 | 382 | 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 | 388 | 398 | 40,7 | 416 | 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 47,2 | 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 | 65,1 | 66,2 | 67,4
25 676 | 689 | 70,3 | 716 | 73,0 | 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 68,6 | 69,8 | 71,0 | 72,1 | 733 | 745 | 757 | 76,9 | 78,1 | 79,3
25 81,3 |1 827 | 84,1 | 855 | 86,9 | 88,3 | 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 80 805 | 81,7 | 829 | 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 | 778 | 788 | 799 | 80,9 | 81,9 | 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 (11141128 | 114,3 | 1158 | 117,3 | 118,8 | 120,2 | 121,7 | 123,2
Tabnuma 5 - TemmoBod NMOTOK 1 M OTKPBITO NPOJOKEHHBIX
BEPTHUKAJBHBIX METAJLI0N0JUMEPHBIX TPYO
d,mm | 0, °C TerutoBoii motok 1 M Tpy6s1, B1/M, uepes 1 °C
0 1 2 3 4 5 6 7 8 9
16 18,5 | 19,2 | 20,0 | 20,7 | 215 | 22,2 | 23,0 | 23,8 | 246 | 253
20 30 21,8 | 22,7 | 236 | 245 | 254 | 26,3 | 27,2 | 28,1 | 29,0 | 29,9
25 253 | 26,3 | 27,3 | 284 | 29,4 | 30,4 | 315 | 325 | 33,6 | 34,6
16 26,1 | 269 | 27,7 | 285 | 29,3 | 30,1 | 30,9 | 31,7 | 3256 | 33,3
20 40 30,8 | 31,8 | 32,7 | 336 | 346 | 355 | 36,5 | 374 | 38,4 | 39,3
25 357 1368 | 379 | 390 | 400 | 41,1 | 422 | 43,3 | 44,4 | 45,6
16 34,1 | 350 | 358 | 36,6 | 37,4 | 38,3 | 39,1 | 40,0 | 40,8 | 41,6
20 50 40,3 | 41,3 | 42,2 | 43,2 | 44,2 | 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
16 425 | 43,3 | 44,2 | 45,0 | 459 | 46,8 | 47,6 | 485 | 49,4 | 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 | 604 | 61,6 | 628 | 64,0 | 652 | 66,3 | 67,5 | 68,7
16 51,1 | 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 | 635 | 64,5 | 65,6 | 66,6 | 67,7 | 68,7 | 69,8
25 699 | 71,1 | 723 | 735 | 74,7 | 76,0 | 77,2 | 784 | 79,6 | 80,8
16 60,0 | 60,9 | 61,8 | 62,7 | 63,6 | 645 | 654 | 66,4 | 67,3 | 68,2
20 80 708 | 71,9 | 73,0 | 741 | 751 | 76,2 | 77,3 | 784 | 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 | 71,9 | 728 | 73,7 | 74,7 | 756 | 76,6 | 77,5
20 90 81,6 | 82,7 | 838 | 849 | 86,0 | 87,1 | 88,2 | 89,3 | 90,4 | 91,5
25 945 | 958 [ 97,0 | 98,3 | 99,6 | 100,9 | 102,1 | 103,4 | 104,7 | 106,0

3.33 Ilpu CcKpbBITOH NpPOKJIAJKE OJUHOYHBIX TPYO, 3aMOHOJIMUCHHBIX B
JerkoM OeToHe ¢ IUIacTH(UKATOPOM, pPACUETHBIM TEIUIOBOW ITOTOK
yBenunuuBaetcs B 1,1-1,15 pasa.

3.34 Ilpm mpoknamke Tpyd B CTaHAAPTHRIX IMTPoOaxX, TOIHOCTHIO
3aII0JIHEHHBIX CAMOTBEPACIONIEH TEHNCTON N30IIAIINEH, TETIIOBOH IMTOTOK TPYO
CHI)KaeTCsl B Clydae pa3MEIIeHUs B HapyXHBIX cTeHax Ha 15-20 %, Bo
BHYTPEHHHX TIeperopojkax - Ha 5-10 %.

4 TPAHCIIOPTUPOBAHUE U XPAHEHHUE
METAJIJIOIIOJIMMEPHBIX TPYB

4.1 TlepeBo3ka, MOrpy3Ka W pasrpy3ka METaJUIONOJIMMEPHBIX TPYO
JOJDKHBI OCYILECTBIISITBCS NIPU TEMIIEpaType Hapy>KHOTO BO3JyXa HE HIDKE
munyc 20 °C.

4.2 TlepeBo3Kka METaJUIOMOIUMEPHBIX TPYO MOXET OBITH OCYIIECTBIICHA
JTrO0BIM BHIOM TPAHCIIOPTa (XKENATEIBHO B KPHITHIX aBTOMAIIHAX M BarOHaX)
B OTpE3KaxX WM OyXTaxX, B TOPH30HTAIEHOM MOJIOKEHHH.

4.3 Tlpu mnorpy3o4HO-pa3rpy304HbIX pabOTax, TPAHCIIOPTHPOBAHUU U
XpaHCHUH METAJUIONOJMMEPHbIE TpyObl HeoOXxomumo obeperath  OT
MEXaHWYECKUX TOBPEKIECHUH.

3amperaercsi cOpackiBaTh TPyOBI C TPAHCHOPTHBIX CPEACTB MM BOJIOYHTh
0 11000 TOBEPXHOCTH.

Bo BpeMst morpy3kH cliiefyeT NPUMEHSTh CTPOIIbI U3 MSTKOr0 MaTepHaa.

4.4 XpaHWTh METAIUIONOJIHMEPHBIE TPYOBl HEOOXOAUMO B 3aKPHITOM
MOMELICHWN WM TI0J HABECOM B TOPU3OHTAIBHOM IIOJIOKCHUH, HA POBHOM
Moy, HacTHiIe, IIUTaX, obeperas OT NPSAMBIX COJHEYHHIX Jydeil. Breicora
mrabens He nomkHa npepbimiath 2,0 M. IIpu XpaHeHUH TpyO B CKIAICKUX
MOMELICHUAX TeMIlepaTypa OKPY)KArOLIero BO3IyXa He JOJDKHA IMPEBBIIIATH
50 °C, a pacCTOsIHHE OT HarpeBaTENbHBIX IPHOOPOB JODKHO OBITH HE MEHEe
1,0 m.



5 MOHTAX CUCTEM OTOIIJIEHUS U3
METAJIJIOIIOJIMMEPHBIX TPYB

OBIIME YKA3AHUS

5.1 MoHTaX METaJUIOMOIUMEPHBIX TPYO IOJDKEH OCYIIECTBIATHCS IO
MOHTQ)XKHOMY TPOEKTY TPH TEeMIepaType OKpyxkKaromeil cpemsl He Hmke 10
°C.

5.2 Tlepex mNpoKIaAKOH METAIIONONIMMEPHBIX TPYO B MHOMELICHUH
HEOOXOAMMO 3aKOHYUTh BCE IJIEKTPOra3oCBapOYHbIe pPabOThl, YCTAHOBUTH
JJIEMEHTBI KPEIUICHHS, a MPH OTKPBITON MPOKIIAJKE - 3aKOHYHUTh OTACIOYHbIE
paboTHI.

IIpu ckpbiTOW MPOKIAAKE TPYOONMPOBOAOB B MECTaX pPACIHOJIOKECHUS
Pa30OpHBIX COCAMHEHUI M apMaTypbl CIEAyeT MpeayCMaTpUBaTh JIIOKH WU
CHEMHBIC IIUThI, HE UMEIOIINE OCTPHIX BBICTYIIOB.

Crosiku 1emecoo0pa3Ho pa3MemaTh B KaHaJax, HHIIAX, 00po3jax, 3a
JCKOPAaTHBHBIMHU MAHEISIMH HIIH, KaK HCKIIOYCHHE, 3aMOHOJIMYHMBATH UX B
CTEHAX U MEePeropoKax.

T'opu3oHTaIBHBIE TPYOOIIPOBO/IBI U TIOABOJIKU K OTOMHUTENBHBIM MTPUOOpam
JIOMYCKaeTCsl pa3Meliarh M0 MEPEeKPhITUSIM M 32 IUTMHTYCaMu (pUCyHOK 14).
OTKpBITBIC YIaCTKH MOXHO 3aKPbIBAThH IEKOPATUBHBIMH JIEMEHTAMH.
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a - B OTAIUIMBAEMbIX [IOMEIICHHUAX Ha MEXKIyITaXHbIX IIEPEKPBITUIX MEXK/Y KBAPTUPAMH; 0 - B
OTAIUTHBAEMBIX TIOMEIICHHUSX HA TIEPEKPBITHSIX HAJl HEOTAIUTNBAEMBIMHE TIOMEIIICHUSIMH WITH B
nozBae; 1 - mokpbITHE 1oda; 2 - cioit 6eToHa; 3 - CIoi TuapOn30IILUY; 4 - cIoi
3BYKOHM3OJISILIAM; 5 - CIION TEIUION30ISILUH; 6 - TpyOOnpoBoI; 7 - 3achinKa; 8 - mepekpsitue; 9 -
TETUIOU30JISIHS TPYObI

Pucynox 14 - CkpbiTas mpoKIaIKa pa3BoasiuX TPyOOIPOBOIOB U3
METaJIONOJIMMEPHBIX TPYO B MOy

OTKpBITast MPOKIAZKA METAJUIONOINMEPHBIX TPYO IOMyCKAeTCsl B MECTaX,
HCKITIOYAIOIINX MX MEXaHWIECKOE M TEPMUYECKOE TOBPEXACHHE U TPSIMOE
BO3JICHCTBHE YIBTPA(PHOIETOBOTO U3ITyUCHUS.

5.3 He nomyckaroTcst CIUTIOIIMBAHUS U IIEPEIOMBI TPyOOIIPOBO/IA BO BpeMs
MOHTaXa.

[Ipu m3nome TpyOy cienyeT BHIIPSMHUTH U NMPHIATH € HWIMHIPUYECKYIO
(¢bopMy JAEpeBSHHBIM WM PE3MHOBBIM MOJOTKOM. Takyio omeparuio
JIOIYCKaeTCs OCYIIECTBISITh TOJIBKO OMH pa3 Ha JaHHOM y4acTKe.

54  DByxXTBl  METAUIONOIMMEPHBIX  TpyD,  XpaHHWBIIMECS WM
TPaHCIIOPTUPOBABIIMECSI HA MOHTaX (3arOTOBHTENBHBIH YYacTOK) NpH
temneparype Hmwke 0 °C, HOIDKHBI OBITH Tiepel] PacKaTKOW BBIOCPIKAHBI B
TedeHue 24 1 mpu Temmeparype He Hivke 10 °C.

B mpormecce pa3smMoTku OyXTHI B MOHTaka TpPyOOIpoBoza HEOOXOAUMO
CIIEZINTH, YTOOBI TPyOa HE MePEeKPyIHBAIIACh.

IIpoknanky TpyOBl clegyeT BECTH, HE JOIycKas pacTATHBAIONINX
HanpsOKCHUH, CBOOOJHBIC KOHI(BI 3aKPbIBATh 3aryIylIKaMH BO H30eXaHHUe
TONaJaHusl TPSI3U U Mycopa B TpyOy.

5.5 Panuyc nsruba noyoKeH ObITH HE MEHee MATH HapyXKHBIX JTUaMETpPOB
TpyOsl. Ilpu w3rmbe menee 5 d, ciemyeT mMOJb30BATHCS CIUPATBHON
npyxuHoi. TpyObl rHYT 11aBHO 6€3 HarpeBa, B XOJIOHOM COCTOSHHU.

5.6 Ilpn MOHTa)Xe CHCTEM HAINOJIbHOTO OTOIUICHUS JOJIKHBI BBITTOIHATHCS
CJI/TYIOIINE YCIOBHS:

- OTONMTENBbHBIE TPYOBI I OJHOTO IOMEIIEHHS CIIEIyeT N3rOTaBINBAaTh
U3 IeTI0T0 KycKa TPyOsI;

- NOKPOBHBIM CJIOM TEIUIOBOM M30JSLMM U TUAPOU3OJALUS HE JOJDKEH
HMETh IEIICH;

- TpyOBl HE MODKHBI TPOXOMUTH IOX JAe(OPMAIMOHHBIMH IIIBAMH
OCTOHHOM 3aJIMBKH, B IIPOTUBHOM CIIydae OHHM JOJDKHBI MMETh 3aIUTHYIO
o0omouky ITHOI He MeHee 1 M;

- TpyOBI K TEIUTOM3OJISLIMH CIEAYET KPEIHUTh C TOMOIIBIO CIEHATIbHBIX V-
00pa3HBIX «JKOPHBIX» CK0O. JlomyckaeTcs TPHUKPEIUIATE TPyOoy K
METAJJINYECKON CETKE MPOBOJIOKON € MATKOM MPOKIIAAKOM;

- TpyOONpOBOJ, HAIMOJBHOTO OTOIUIEHWS JOJDKECH 3alMBaThCs OETOHHBIM
pacTBOPOM WM 3aKPbIBAThCA IIOKPBITHEM TOJBKO IIOCJTE IPOBEICHUS
THIPaBIMYECKUX UCTIBITAHUH Ha TepMETHYHOCTh. Tpyda MpH 3aiuBKe HOJDKHA
HaxoauThbces o nasiieHuemM 0,3 Mlla;

- HarpeBaeMas IIIOMA/b OJHOTO 3MEEBHKA He I0JIKHA IPEBBIIATh 30 M° ¢
MaKCHUMaJbHON IUIMHON OJHOW ™3 CTOpOoH 8 M. MeXIy OJHOpPOTHBIMHU
IoaAsiMi OETOHHOTO TOKPBITUS CIEAYeT AenaTh Ae()OpMAalHOHHBIE IIBBI
mupuHoit 0,5 cM, KOTOpBIE ClIEAyeT 3alOJIHITH IACTUYHBIM MaTepHaIOM.
Croif pacTBOpa T0JDKEH OBITH TIATETLHO BEIPOBHEH;

- ipu OETOHWPOBAHWU HEOOXOJIMMO HM30eraTh CMEIIEHUs, BEPTUKAITHLHOTO
n3ruba, CAABIMBAHMUS WM TOBPEXKICHUS TPYO;

- MHHIMaJIbHAs BBICOTA 3aJIMBKH HaJ IIOBEPXHOCTBHIO TPYOBI TOIKHA OBITH
He MeHee 3 cM. LlemMeHTHO-TIecuaHas cMech JOIDKHA OBITH He HIDKe MapKu 400
C TIacTU(HUKATOPOM.

5.7 [Ins npoxona TpyO uepe3 CTPOUTENbHBIC KOHCTPYKIIMH HEOOXOIUMO
npeaycMaTpyuBaTh I'Uib3bl. BHYTpeHHHI 1uaMeTp THilb3bl JOJDKEH OBbITh Ha 5-
10 MM Gosnblile HAPYKHOTO TUAMETpa MPOKIIaabBaeMoil TpyOb! (pucyHok 15).
3a30p Mexay TpyOoil W TWIB30H HEOOXOAMMO 3aleliaTh MSATKHUM
HECropacMbIM MaTe€puajioM, AOIMYCKAOIIUM TMEPEMEIICHUC pr6I)I BJ10JIb
IIPOJOJIBLHOM OCH.
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Pucynok 15 - YcraHOBKa TIIb3BI JUTS TIPOKJIAJKH TPYO B CTEHAX U
HNEePEKPBITHIX

5.8 PaccrosHHe B CBETY MEKAY CTPOHTCIBHOW KOHCTPYKIMEH H
METaJUIOTIOIMMEPHBIM  TPYOOTIPOBOAOM, MPOXOISAIINM BJIOJh HEE, ITOIDKHO
ObITH HE MeHee 20 MM,

5.9 MerauononuMepHsle TpyObl Asi TPyOOIPOBOJIOB OTOIUICHHS H
rops4ero BOJOCHAOXKEHHUS ClIeyeT IPOKJIabIBaTh Ha PACCTOSIHUM HE MEHee
50 MM BbIIIE APYTUX TPYOOIIPOBOJIOB.

510 CoenuHeHne  METAUIONOIMMEPHBIX TPy0 CO  CTaJbHBIMH
TpyOOIIPOBOAAMH, 3aIMOPHO-PETYIUPYIOMEH apMaTypoll M OTONHUTENbHBIMU
nprOOpaMy  BBINIONHSAETCS Ha pe3pde ¢ TOMONIBI0  CHEIHANTbHBIX
COCIMHUTENBHBIX AeTanell (mpunoxkenue B, I).

BXOJIHOM KOHTPOJIb TPYE U KOMILIEKTYIOIIUX U3JIEJTUIA

5.11 Jlo mpoBemeHUs MOHTaXHBIX pa0dOT METAILIONOIMMEPHBIE TPYOBI,
COEMHMTENBHBIC TIETalll, apMaTypa M CPEICTBA KPEIUICHHS IOJDKHBI OBITH
TIOJBEPTHYTHI BXOJAHOMY KOHTPOJTIO.

TpyObl, coeAMHUTENBHBIE ACTAIH, a TAKKE CPEACTBA KPETUICHUS JOJKHBI
UMETh CONPOBOAUTENBHBIN JTOKYMEHT, MOATBEPXKIAIONIMHA COOTBETCTBHE HX
HOPMAaTHBHBIM TPEOOBaHUSIM.

5.12 TpyOsI 1OJKHBI UMETh MAPKUPOBKY, YKa3bIBAIOLIYIO JHAMETpP TPYOBbI,
JIONYCTUMYIO TeMIlepaTtypy M jaaBieHue. Ha moBepxHOCTH TpyO HE JOIDKHO
OBITh MEXaHHYECKUX MOBPEXKACHUH M HM3IOMOB. TpyObl HE MOJIKHBEI OBITH
CKPYYEHBI WJIH CILIIOLICHBI.

5.13 Ha mTynepax u HAKHJHBIX TalfiKaxX COCOMHUTEIBHBIX IeTajel pe3nda
noipkHa OBITh Hape3ana B cootBeTcTBuU ¢ ['OCT 6357, xiacc mpouHocTu B.
Compsiraemble JIeTany HE JODKHBI MMETh BBIOOWH, 3ayCEHIIEB, LaparuH.
PesnHOBBIC TPOKIAIKK MOJDKHBI HMETh NPABHIBHYIO T'€OMETPHYCCKYFO
thopmy.

5.14 CpenctBa KpemjieHHS METAJUIONOIUMEPHBIX TPYO ITODKHBI HUMETh
MOBEPXHOCTh, MCKIIOYAIOIIYI0O BO3MOXHOCTh MEXaHHUUYECKOTO MOBPEXKACHHS
Tpy6. KperuieHus He NOKHBI UMETh OCTPBIX KPOMOK M 3ayCEHIEB. Pa3mepsl
XOMYTOB, (PUKCATOpOB, CKOO JIOJDKHBI CTPOTO COOTBETCTBOBATH JHAMETpPaM
Tpy6. Merajunueckre KpPEeIUIeHUs] JIOJDKHBI MMETh MATKHE TPOKJIAIKH U
AQHTUKOPPO3UOHHBIE MOKPBITHSI.

TEXHOJIOI'YA NIOAT'OTOBUTEJBHbBIX PABOT

5.15 o Havama MOHTaka TPYOOIIPOBOIOB HEOOXOAMUMO BBIMOJHHTH
CJIeIyOIIMe TIOTOTOBUTEIbHBIE OTIEPAITUH:

0TOOpaTh TPyOBl M COENWHUTENbHBIC MAETANM, MPOIIEAININE BXOJHOMN
KOHTPOJIb;

pa3MeTuTh TpyOy B COOTBETCTBHHU C MPOEKTOM WA MO MECTy C Y4ETOM
MIPUITyCKa Ha mocheayronryto O6paboTKy mpu MaKCUMaIbHOM HCIIOb30BAHUU
Matepuana Tpy6. PazmeTka TpyO MOeT ObITh OCYIIECTBIEHA CTaHAAPTHBIMU
MEpUTEIbHBIMU HMHCTPYMEHTaMHU: W3MEPUTEIbHON JIMHEHKOM, CKIIaJHBIM
METPOM, PYJETKOW, a TaKkKe CIeNUalbHO HM3TOTOBICHHBIM IMAOJIOHOM H
pa3sMEeTOYHBIM MpHcHocoOnIeHneM. PUCKHM Ui OTpe3KH Ha TpyOe HaHOCSTCS
KapaH/IalloM U MapKEPOM.



HeponycTrMo HaHECEHHUE APATIIH WK HAJAPE30B HA TIOBEPXHOCTH TPYOHI.

5.16 Paspesky Tpy0 ciemyeT MPOWM3BOAWTH COTJIACHO Pa3METKe
HOXHHUIIAaMH, TI0J] yriioM 90° k ocu TpyObl, HE JOMycKas CMATHS TPYOBI W
oOpazoBanmst 3ayceHreB. OTKIOHEHHE IUIOCKOCTH pe3a He IOIDKHO
peBBIIaTh 5°.

Jist ycTpaHeHus! OTPeHIHOCTe TOPLOB TpyO HEOOXOIUMO OCYILECTBIISTh
KaJHOPOBKY KOHIIOB TPYO ¢ MOMOIIbIO pa3BepTkH. OBaIBHOCTH TOPIOB TPYO
IooKHA OBITH He Oonee 1 %.

COEMHEHHME TPYB U IIPUCOEIVMHEHUE K APMATYPE

5.17 BapuaHT coequHeHHS ¢ 00KMMHOW TalKOM COCTOHT M3 CIEHYIOIINX
omneparuii:

- i w3ruba Tpyosl ¢ r < 5 d, (HapyXHbIi AuaMeTp) HEOOXOAUMO
TIPUMEHSTD TIPYKUHY;

- UCHONB3Yys TMPYKHHY, BBIIPSIMUTH JIMIIHUE WCKPUBIECHHUS TPYOBI
(mpubmmsurensHo 150-160 Mm);

- CIlenMaJbHBIMU HOXKHHMLAMU 00pe3arb TpyOy mox yrimom 90° k ocu
TpyOBI;

- 00paboTaTh HOBEPXHOCTh TPYOBl KAIMOPOBaHHOI pa3BepTKO# (CHavaja
CTOpOHOH | Ha MIyOMHY PHCKH Ha Hapy»HOW MOBEPXHOCTH Pa3BEpPTKH, 3aTeM
CTOPOHOM 2 CHSITh BHYTPEHHIOIO (hacKy);

- HaJIeTh, Ha TPYOy JIaTyHHYIO 00)KUMHYIO TalKy;

- BPYYHYIO 3aIIpeccoBaTh COCMHHUTENBHBIA JIEMEHT JI0 YIIopa Ha TITyOuHy
JUTSL TPYO HAPYXXKHBIM AuameTpoM, MMm: 16-8 mm; 20-10 mm, 25-12 mm.

Coenunenue TpyObl ¢ (pacOHHBIMU JETaNsIMM, UMEIOLIMMH HapyXHYIO
pe3b0y, OCYIIECTBISIETCS II0 CONpSraeMbIM IOBEPXHOCTAM JieTajiedl Oe3
VILUIOTHEHUS pPe3b00BOI raiiKu.

Jns npucoeanHenus TpyO K AeTaiisiM, UMEIOIIMM BHYTPEHHIOIO Pe3boy,
HEOOX0AMMO HCIOJIb30BaTh HUMIEINb C YINIOTHEHHEM pe3b00BOil 4acTH.

5.18 [ npucoeauHeHHus K MpuOOpaM, UMCIOIINM BHYTPEHHIO Pe3b0y,
MOJKHO MPUMEHSTh COCIMHEHNE ¢ 00)KNMHOM Taifkoil M 00’KUMHBIM KOJIBIIOM
C YIUTOTHEHHEM pe3b00BOi YacT (pUCyHOK 16).

519  VmnotHeHue — pe3bOOBBIX  COCOHHEHHH  CO  CTaJbHBIMU
TpyOONpOBOIaMH M apMaTypod MOXKET OBITh OCYIIECTBICHO JIbHSHOM
npansio, JeHTod ®YM uinu 1r00bIM APYTUM YIUIOTHUTEIBHBIM MaTEPHUAJIOM.

5.20 VcraHoBKa COCAMHUTEIBHOW JOeTad C OOXHMHOH BTYIKOW
(mpunosxenue ') BRIOTHSETCS CIEAYIOMNAM 00pa3oM:

- cHATH (hacky moJ yriaoMm 45° Mo BHYTpEHHEH MOBEPXHOCTH TOPIA TPYOHI;

- HAJIeTh Ha TPYOy OOKUMHYIO BTYIIKY;

- HajJeTh Ha IITyLEp COEAMHMTEIHHOW MAETadM HAaKWIHYI0 TaliKy H
YIUIOTHUTEJIFHOE KOJIBIIO;

- YCTaHOBUTH IITYIIEP B TPYOY C IIOMOIIBIO ITPUCTIOCOOICHHS;

- HATAHYTb Ha TPYOy CO ITYLEPOM BTYJIKY;

- BBIHYTH TPyOY M3 IPUCIIOCOOIICHNS;

- 00XaTh BTYJIKY Ha TPyO€ C MOMOIIBIO MPHUCHIOCOONCHUS U1 OOKATKH,
BBIHYTh TPYOY M3 NPUCTIOCOOJICHHSI.

BT BN AR




1 - MeramnononuMepHas Tpyba; 2 - 00)KMMHas Talika, 3 - pa3pe3Hoe 00)KMMHOE YIIPYroe KoJbLio;
4 - coeHMTENbHAS BCTABKA C HAPYXKHOMN pe3b0oit

Pucynox 16 - Coequaenne ¢ 00)KUMHOM raifkoil 1 00KUMHBIM KOJIBIIOM

KPEIUVIEHUE TPYBOITPOBO/JOB

5.21 PaccraHOBKa KpCIUICHHH META/UIOMOJMMEPHBIX TPYOOIPOBOIOB
OCYLIECTBILSIETCSI TAKMM 00pa30oM, 4TOOBI HCKITIOYHUTH MPEICIbHO JOIYCTUMbIC
HAMpsOKEHHUsT B MaTepuaie TPyObl OT JMHEHHBIX TEMIIEPATypPHbBIX YAJIMHEHUI

TpybompoBoaa.
5.22 PaccrosiHue MeXIy KpCIUICHHSMHU CJEIyeT NPUHHMATh COTJIACHO
Tabauie 6.
Tabunuua 6
B muiumerpax
Paccrosiaue MEXKIY CKOJb3AIINMU KPEIJICHUAMU
Hapy»xusrit tuamerp TpyOsI TIPU TOPU30HTAIILHOM TIpY BEPTUKAIBHOM MPOKIAAKE
IIPOKJIAJIKE
Jlo 16 500 1000* 1000 2000*
20 500 1000* 1000 2000*
25 750 1000* 1200 2000*
1000* 2400*
1000* 2400*
1000* 3000

1 - Tpy0a; 2 - puxcarop; 3 - xoMyT; 4 - mrypyn (a106en)

Pucynox 17 - Kperutenue TpyO K CTEHaM 1 TIeperopoIkaM




1 - xomyT; 2 - TpyOa; 3 - MsATKasl MPOKIAIKa; 4 - TEIOn30IAIHs;, 5 - 601T; 6 -
raiika; 7 - moaBecka; 8 - KpOHIITEHH

Pucynox 18 - Kperutenne Tpy0omnpoBo1oB

HeoOxomnmo  mpemycMmarpuBaTh  KpeIICHWE Ha  IOBOPOTax |
OTBETBIICHIUSIX TPYOOIIPOBOIOB.

5.23 PacnpenenurensHble  KOJUIEKTOPHI W 3allOPHO-PETYJIHPYIOIIYIO
apMmarypy clielyeT 3aKperuIsITh ¢ HOMOIIBIO CAaMOCTOSTENbHBIX HENOABHKHBIX
KpeIUIeHUH ISl YCTpaHEeHUsl Nepeaadyn yCWIIMH Ha TpyOOIpoBOA B mpolecce
JKCIUTyaTallHH.

524 Jlna 3akpersieHHs TpPyO pPEKOMEHIYeTCS MPHUMEHSTH W3ACIHs
COTJIACHO KartajoraM (UpPM- H3TOTOBHTENEH TpyO WM WHBIE OIOPHI,
MIpUMEHSEeMBIe UIS IIACTMAcCOBBIX TpyO. Bo3aMokHBIE cITOCOOBI KperieHUs
NIpEeACTaBIEHbl HA pUCYHKax 17, 18.

HNCIIBITAHUE CUCTEMBI OTOIIVIEHUS

5.25 Tlocnme BBHIOTHEHHS MOHTAXHBIX pabOT CleayeT IpOBECTH
WCTBITAHWE CHCTEMBl Ha TEPMETHYHOCTh TPH [ABJICHUH, NPEBBIIIAIOIIEM
pabouee B 1,5 paza, Ho He MeHee 0,6 MIla, pu MOCTOSHHOW TeMImeparype
BOJIBI.

526 Ilpu TOOrOTOBUTENBHBIX paboTax mepen THIAPABIMICCKUM
HCIBITAHUEM CHCTEMBI HEOOXOIMMO:

- OTKIIOYHTH (BPEeMEHHO CHATh) NPEIOXpPAHUTENBHBIE  KIAITaHBL,
peryaupoBOYHbBIC KJIANAHBI, NATYUKH WM Ap., €CIH JOIyCTUMOE JaBJICHUE
YKa3aHHOM apMaTypbl MEHBIIIE BEIMIUHBI TPOOHOTO AaBIeHNUS 110 5.25;

- OTKIIOYCHHBIE OBIIEMEHTHI 3aMECHHTH 3ariylIKaMH WM 3alOpPHBIMH
KJIallaHaM¥, JOMYCTHMOE JaBJICHWE I KOTOPBIX OOJbBIIE BEIMIUHEI
MPOOHOTO ABIICHHS,

- IOAKJIIOYUTH K CUCTEME MaHOMETP C TOUHOCThIO n3Mepenus 0,01 MIla.

5.27 Cucremy clienyeT 3amojHATh BOJOW MEIJIEHHO NPH OTKPBITBHIX
BO3/yXOCITyCKHBIX YCTPOWCTBaX BO H30ekaHHWE OOpa30BaHMS BO3YIIHBIX
npoOoK.

5.28 TunmpaBnmudeckue WCHOBITAaHUA HEOOXOAWMO TIPOBOAWTH TPH
MTOCTOSTHHOW TeMITepaType B JBa dTara:

1-i1 otan - B TeueHne 30 MUH JBaXKIBI IOAHAMATD JaBIICHHE 10 PacYeTHON
BeNMUMHBI yepe3 Kaxasle 10 muH. B mocaenyromue 30 MuH mageHue
JIaBJIEHUA B CUCTEME He AOJKHO npesbimats 0,06 Mlla;

2-f1 JTam - B MOCICAyIOUMEe 2 9 MajcHUE NaBICHUS (OT TaBIICHHSA,
JOCTUTHYTOTO Ha 1-M 3Tane) He JODKHO OBITh Oosbmie, yeM Ha 0,02 MIla.

5.29 TuapaBiuYecKkoe HCMBITAHHE CHCTEMbl HAIMOJIBHOTO OTOILICHHUS
HE0OXO0IMMO MIPOBOUTH JI0 3AJIMBKH TPYOOIIPOBOJIOB OETOHOM (PaCTBOPOM).

5.30 TemaoBoe HCHOBITAHHE HAIOJIBHBIX CHCTEM OTOIUICHHS W3
METAJUIOTIOIUMEPHBIX TPYO CIIEAYeT OCYIICCTBIATH MOCIE TOTO, Kak OeTOH



OKOHYATEJIbHO 3aTBepleeT, T.e. uepe3 20-28 nu. HcnblTanus ciexyer
HauMHAaTH C TeMmmepaTypsl TeroHocutens 25 °C ¢ exeJHEBHBIM
YBEIMUCHHEM Temreparypsl Ha 5 °C 1no Tex mop, NMoKa OHa He Oyzaer
COOTBETCTBOBATH MPOEKTHON BEIIUYUHE.

PEMOHTHBIE PABOTBI

5.31 Crecapu-CaHTEXHHUKH, IPOU3BOJISIIINEC PEMOHT, [OJDKHBI OBITh
03HAaKOMJIEHBI CO CBOWCTBaMH METAJIONOJIMMEPHBIX TPYO M TEXHOJIOTHEH HX
00paboTKH.

5.32 Ilpu 3ameHe TpyO BO BpeMs peMOHTA HE JOMYCKAETCS CTABUTH TPYOBI
MEHBIIETO TUAMETPA, Y€M 3aMECHAEMBIE TPYObI.

5.33 B ciyuae mnoBpexIeHus ydyacTka TpyOoIpoBojaa Iienecoo0pazHo
BBIPE3aTh IOBPEKAEHHBIH YYacTOK. 3aMeHa MPOM3BOAUTCS C MOMOUIBIO
OTpe3ka TpyObl HYXHOW JUIMHBI, COEIUHSEMOI0 C TpPyOOHpOBOIOM
CTHEUHUATbHBIMH  COCIUHUTENBbHBIME  JIeTaSIMU.  [1OBPEXACHHBI  y4acTOK
TpyOBl MOHTHPYETCS TPU ITOMOIIH 2 COCAMHEHUH C HaKUIHOM raiikoil depes
HUIIIENb C YIUIOTHEHUEM Pe3b00BOI YaCTH WJIM JIByXCTOPOHHHUX COCAMHEHUH
C 00XHMMHOI raiikol M OOXMMHBIM KOJBLOM O€3 YIUIOTHEHHUS! pe3bOOBOM
YaCTH.

5.34 Tlpu npoBeneHNH CBapOYHBIX WIIM MHBIX OTHEBBIX paboT B MecTax
BO3MOXXHOTO TEPMHUYECKOTO WJIM MEXaHWYECKOTO IIOBPEXACHHUA TPYO
HEOOXOANMO CTaBHUTh OTPAXKIICHUSL.

5.35 [l OYMCTKM HaApy)KHOH MOBEPXHOCTH TPYO ClielyeT NpPUMEHSTh
Marepuall, UCKIII0YaIOIIUi MEXaHUUECKHE TOBPEKICHHUSI.

5.36 IIpm 3aMep3aHMM CHCTEMBI HaTUYHEe TPOOOK B TpPyOe MOMKHO
OTIPEIETINTH 110 MECTHOMY YBEIIHUYCHHUIO AUaMeTpa (paclIipeHHIo) TpyObl HiH
10 CJIOI0 MHES W JIbAa Ha moBepxHOCTH. [IporpeBaTh TpyOy ciemyeT TEeTIbIM
BO3yXOM WM ropsdeil Bomoll temmeparypoil no 90 °C. Kareropuuecku
3alpeIiaeTcsl HCHONb30BaTh OTKPHITOE IUIaMsi M OOCTYKHMBaTh TpPYyObI
MosioTkoM. [Ipn mepBoif BO3MOMKHOCTH CIIEAYeT 3aMEHHTh MOBPEXICHHBIN
OTPE30K TPYOHI.

5.37 Tlpu ocnabiaeHUH 3a7eiKd MEXIy TPYOOil U T'HJIb30M, MPOXOASIICH
Yyepe3 CTPOMTENbHbIE KOHCTPYKIMH, HEOOXOAUMO €€ YIUNIOTHUTh F'€PMETHKOM
U3 HErOPIOYHX MaTepUaoB.

6 TPEBOBAHUSA TEXHUKHU BE3OITACHOCTH

6.1 Ilpu MOHTa)Ke CHCTEM OTOIUICHHS M3 METAJUIONOJMMEPHBIX TPYO
clie/iyeT coOroIaTh TpeOOBaHUS TEXHUKH O€30MaCHOCTH B CTPOUTENILCTBE MO
JIeCTBYIOIEH HOPMATUBHOM IOKYMEHTalMH.

6.2 Tlpu 3aroTOBUTENHFHOM MPOU3BOJACTBE M MOHTaXE 3alperniaeTcs
OPOU3BOJUTH  DJIEKTPOCBApOYHbIE  PabOTBl  HA  PACCTOSIHUM  OT
METAJUIONOIUMEPHBIX TPYO MeHee 2 M.

MertaionomuMepHble  TPYObl  OTHOCSTCS K  KAaTerOpHM TOPIOYHX,
TPYIHOBOCILIAMEHSIEMBIX ~ MarepuanoB. CpeicTBa  MOXAPOTYIICHUS -
pacmbiIeHHas! BOJIa, IEHA, MIECOK, KOIIMA.

6.3 MeTauronosmmMepHbie TPYObl B MPOIECCE MOHTa)Ka M IKCILIyaTalliu
HE BBIIEIISIOT B OKPYXKAIOUIYIO CPEey TOKCHYHBIX BELIECTB M HE OKa3bIBAIOT
BPEIHOTO BIIMSIHUS HA OPTaHU3M YeJIOBeKa PHU HEMOCPEICTBEHHOM KOHTAKTE.

6.4 MoOHTaX METaJuIONIOJIMMEPHBIX TPYO NOJDKHBI MPOBOJAUTEH CIECapH-
CaHTEXHUKH, MpOILIEAIINE CIlenHalbHOe OOydeHHEe W O3HAKOMIICHHBIE CO
crnerudukoi 06pabOTKH TakUX TPYO.

PaboTbl MO0 MOHTaXy BHYTPEHHHX CHCTEM OTOIUICHHMS M3 ITHX TpPYyO
paspemiaercsi NPOWU3BOMUTH TOJBKO HCIPAaBHBIM HMHCTPYMEHTOM, IIpH
COOJIIO/ICHNH YCIIOBHH €TI0 9KCIUTyaTaliy.

6.5 TI'mapaBiaMdecKkoe WCIBITAHHE CUCTEM ClielyeT MPOU3BOJUTh B
NPUCYTCTBUU MacTepa WIH Ipou3BoauTens pabor. Crecapu, MPOBOJISIIHE
UCIIBITAHUS, JIOJDKHBI HAXOJUThCS B OC30MACHBIX MECTax Ha Ciydai
BBIOMBAaHMS 3aTIyIIIEK.



IMPUJIOXEHUE A
TEXHUYECKHUE XAPAKTEPUCTUKHN METAJIJIONOJIMMEPHBIX

TPYB

Tabnuma A.l-CopraMeHT U Macca MeTAJJIONOJUMEPHBIX TPYO

B mumumertpax

No WsroroBurens, Homunanensenii auamerp | Tommuaa Tonmuna Teopetn-
HOpPMaTHBHO- CTCHKH C | aJlOMHHH- geckast
.1 TEXHHYECKast BHYTPCHHHIA| HApYXKHbII | IomyckoM | eBoit ¢onbru | macca 1 m
JIOKyMCHTALHs, C JIOITYCKOM | € JOITYyCKOM C JIOMYCKOM | STHHBI, KT
[IOCTABIIHK
1 |HUKUMT (Poccus), 12?;; 16 +0,3 2’0jgi5 o,zjig; 0,095
Y 2248-004-
07629379-97
2092 25+0,3 2577 0,2+0,01 0,2
2 |AO «Kayuyk-mact»| 10-0,2 14+ 0,15 2,0ﬁﬁ1§§ 0,2+0,02 0,092
(Poccus),
TY 2248-001-| 12-0,2 16 + 0,15 2079% 0,2+0,02 0,105
29325094-97,  3A0
«['enra» (Poccust)
14-0,2 18 +0,15 209% 0,2+0,02 0.128
16:‘;‘j 20+ 0,15 gsjﬁﬁ 0,24 + 0,02 0,150
2092 25+0,20 257% 0,24 £0,02 0,204
3 [TOO HIIIT 12 16,0+03 | 225+0,2 | 0,5+0,04 0,125
«BnangB3]» (Poc-
cHsl) - TIOCTaBIIUK 15 20,0+0,3]1250+0,2 | 05+0,04 0,185
20 26,0+0,3 [ 3,00x0,2 [ 0,7+0,04 0,300
26 323+0,3 (320+0,2 | 0,7+0,04 0,390
32 40,3+0,3|390+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
Tabnuuma A.2 - OcHOBHbIe (GU3NKO-MeXaHHYECKHE MOKA3aTelH
MeTaJVIONOJIUMEPHBIX TPYO
Ne IToxazaTenu Enununa 3HaucHHE
ILIL. M3MEpEHUst
1 |KoadhdumnuenT TemnonpoBogHOCTH Br/mK 0,45
2 |KoaduipeHT TMHEHHOTO pacuIupeHust 1/°C 2,5-10°
3 |Koadduiment sxBUBaNCHTHOH paBHOMEPHO-36pPHUCTOM MM 0,01
IIEPOXOBATOCTH
4 |IIpovHOCTH KOIBIEBBIX O00Opa3smOB INpPH pas3pbiBe B H
MONEPEYHOM ~ HAmNpaBICHUH, HE MeHee i Tpyo
pa3mepamu, MM:
10-14 2100
12-16 2400
14-18 2400
16-20 2400
20-25 2400
5 |M3menenue QaMHBI HOCTE HOpOrpeBa IpH Temmeparype| % He Gonee 1
(120-3) °C B Teuenue (60 + 1) Mun
6 |CTOHKOCT IpU IOCTOSHHOM BHYTPEHHEM JaBICHHU Mlla
(6e3 paspyuienuii) npu Temreparype, °C:
20 - B Teuenue 1 u 45
95»» 1 u 1,8
95 »» 100 a 1,6
95 » » 1000 u 1,4
[MPUJIOXKEHUE b
I'NAPABJINYECKHUE XAPAKTEPUCTUKHN
METAJIVIOITIOJIMMEPHBIX TPYB
Tabnuna b.1 - I'mppaBanyeckne XapaKTEePHCTHKHU

MeTaJJI0MOJIUMEePHbIX TPYO npu ko3¢ Punuenrte




mepoxoBatoctu 0,01 mm. Temmepatypa TenJIOHOCHTeENs

80 °C

Ilorepu
naBIeHH
s Ha
TpeHue
R, ITa/m

Jnamer)

Tpy6onposoza dy/d,, MM

10/14

12/16

14/18 16/20

20/25

Cko-
pocth
JIBHOKE-
HUS
TEIIOo-
HOCH-
Tens V,
m/C

Pacxon
TEIIo-
HOCH-
Tens G,
n/4q

Cko-
pocth
JIBHOKE-
HUS
TEIIOo-
HOCH-
Tens V,
m/c

Pacxon
TEIIo-
HOCH-
Tens G,
n/4q

Cko- |Pacxon| Cko- |Pacxox
pocTts | Teruto- | pocts | Temo-
JIBYOKE- | HOCH- |aBmke- | HOCH-

Husa |tens G,| wHua |rens G,
rermio- | /g | Teruto- | /4
HOCH- HOCH-
Tens V, Tens V,

Mm/c Mm/c

Cko-
pocth
JIBHOKE-
HUS
TEIIOo-
HOCH-
Tens V,
m/c

Pacxon
TEIIo-
HOCH-
Tens G,
n/4q

0,49
0,98
1,96
3,92
5,88
7,84
9,81
19,62
39,23
58,84
78,45
98,06
117,68
137,29
156,90
176,52
196,13
215,74
235,36
254,97
274,58
294,20
313,81
333,42
353,04
372,65
392,26
411,88
431,49
451,10
470,72
490,33
500,94
529,56
549,17
568,78
588,40
608,01
627,62
647,24
666,85
686,47
706,08
725,69
745,31
764,92
784,54
804,15
829,76
843,38
862,99
882,60
902,22
921,83
941,44
961,06
980,67
101990
1059,12

1098,35

0,010
0,020
0,030
0,040
0,040
0,050
0,080
0,130
0,160
0,190
0,220
0,240
0,260
0,280
0,300
0,320
0,340
0,360
0,380
0,390
0,410
0,420
0,440
0,450
0,470
0,480
0,490
0,510
0,520
0,530
0,540
0,560
0,570
0,580
0,590
0,600
0,610
0,630
0,640
0,650
0,660
0,670
0,680
0,690
0,700
0,710
0,720
0,730
0,740
0,750
0,760
0,770
0,770
0,780
0,790
0,800
0,820
0,840
0,850

2,65

5,29

7,94
10,58
10,58
13,23
21,16
34,39
42,32
50,26
58,20
63,49
68,78
74,07
79,36
84,65
89,94
95,23
100,52
103,17
108,46
111,10
116,39
119,04
124,33
126,97
129,62
134,91
137,56
140,20
142,85
148,14
150,78
153,43
156,07
158,72
161,36
166,65
169,30
171,94
174,59
177,23
179,88
182,53
185,17
187,82
190,46
193,11
195,75
198,40
201,04
203,69
203,69
206,33
208,98
211,62
216,91
222,20
224,85

0,010
0,020
0,030
0,040
0,050
0,060
0,100
0,150
0,190
0,220
0,250
0,280
0,310
0,330
0,350
0,380
0,400
0,420
0,440
0,450
0,470
0,490
0,510
0,520
0,540
0,560
0,570
0,590
0,600
0,610
0,630
0,640
0,660
0,670
0,680
0,700
0,710
0,720
0,7.30
0,750
0,760
0,770
0,780
0,790
0,800
0,820
0,830
0,840
0,850
0,860
0,870
0,880
0,890
0,900
0,910
0,920
0,940
0,960
0,980

3,95
7,90
11,84
15,79
19,74
23,69
39,48
59,22
75,02
86,86
98,71
110,55
122,40
130,29
138,19
150,03
157,93
165,83
173,72
177,67
185,57
193,47
201,36
205,31
213,21
221,10
225,05
232,95
236,90
240,84
248,74
252,69
260,59
264,53
268,48
276,38
280,33
284,28
288,22
296,12
300,07
304,02
307,97
311,91
315,86
323,76
327,71
331,65
335,60
339,55
343,50
347,45
351,40
355,34
359,29
363,24
371,14
379,03
386,93

0,01 | 5440 | 0,010 [ 6,64

0,01 | 5,40 | 0,020 | 13,27
0,02 | 10,79 | 0,030 | 19,91
0,04 | 21,59 | 0,040 | 26,55
0,05 | 26,99 | 0,060 | 39,82
0,06 | 32,38 | 0,070 | 46,46
0,07 | 37,78 | 0,080 | 53,10
0,11 | 59,37 | 0,120 | 79,64
0,17 | 91,76 | 0,180 119,47
0,21 |[113,35| 0,230 | 152,65
0,25 |134,94( 0,270 |179,20
0,28 |[151,13| 0,310 | 205,75
0,31 |167,32( 0,340 (225,66
0,34 |183,51| 0,370 | 245,57
0,37 199,71 0,400 (265,48
0,40 |[215,90| 0,430 | 285,39
0,42 |226,69( 0,450 298,67
0,44 |237,49| 0,480 | 318,58
0,47 |253,68( 0,500 (331,85
0,49 |[264,47| 0,520 | 345,13
0,51 |275,27( 0,550 [ 365,04
0,53 |[286,06| 0,570 | 378,31
0,55 |296,86( 0,590 391,58
0,57 |[307,65| 0,610 | 404,86
0,58 |313,05( 0,630 418,13
0,60 |[323,85| 0,650 | 431,41
0,62 |334,64( 0,670 |444,68
0,64 |345,44| 0,690 | 457,95
0,65 |350,83( 0,700 464,59
0,67 |[361,63| 0,720 | 477,87
0,69 |372,42( 0,740 (491,14
0,70 [377,82| 0,750 | 497,78
0,72 |388,62( 0,770 [511,05
0,73 |[394,01| 0,790 | 524,32
0,75 |404,81( 0,800 [530,96
0,76 |[410,21| 0,820 | 544,24
0,78 |421,00( 0,830 550,87
0,79 |426,40| 0,850 | 564,15
0,80 |431,80( 0,860 [570,78
0,82 |[442,59| 0,880 | 584,06
0,83 |447,99( 0,890 590,69
0,85 |[458,78| 0,910 | 603,97
0,86 |464,18( 0,920 (610,61
0,87 |[469,58| 0,940 | 623,88
0,88 |474,98 (0,950 . | 630,52
0,90 |485,77| 0,960 | 637,15
0,91 |491,17( 0,980 (650,43
0,92 |[496,56| 0,990 | 657,06
0,93 |501,96 | 1,000 |663,70
0,95 (512,76 | 1,020 | 676,98
0,96 |518,15( 1,030 (683,61
0,97 |[523,55| 1,040 | 690,25
0,98 |528,95( 1,060 |703,52
0,99 |[534,35| 1,070 | 710,16
1,01 [545,14| 1,080 | 716,80
1,02 |550,54| 1,090 |723,44
1,03 [555,94| 1,100 | 730,07
1,05 |566,73 | 1,130 | 749,98
1,07 [577,53| 1,150 | 763,26
1,09 |588,32| 1,170 | 776,53

0,010
0,020
0,030
0,050
0,070
0,080
0,100
0,150
0,220
0,280
0,330
0,370
0,410
0,450
0,480
0,520
0,550
0,580
0,600
0,630
0,660
0,680
0,710
0,730
0,760
0,780
0,800
0,820
0,840
0,870
0,890
0,910
0,930
0,940
0,960
0,980
1,000
1,020
1,040
1,050
1,070
1,090
1,110
1,120
1,140
1,150
1,170
1,190
1,200
1,220
1,230
1,250
1,260
1,280
1,290
1,310
1,320
1,350
1,380
1,410

11,25

22,50

33,74

56,24

78,73

89,98

112,48
168,71
247,45
314,93
371,17
416,16
461,15
506,14
539,88
584,87
618,62
652,36
674,85
708,60
742,34
764,83
798,58
821,07
854,81
877,31
899,80
922,30
944,79
978,54
1001,03
1023,53
1046,02
1057,27
1079,76
1102,26
1124,76
1147,25
1169,75
1180,99
1203,49
122598
124848
1259,73
1282,22
129347
1315,96
1338,46
1349,71
1372,20
138345
140594
1417,19
1439,69
1450,93
147343
1484,68
151842
1552,16
1585,90




113758
1176,80
1216,03
1255,26
129448
133371
137294
1412,16
1451,39
1490,62
1529,84
1569,07
1600,30
164752
1686,75
172598
176521
1804,43
1843,66
1882,89
192211
1961,34
2010,37
205941
210844
215747
2206,51
225554
230457
235361
2402,64
245167
2500,71
2549,74
2598,77
264781
2696,84
274588
279491
284394
2892,98
2942,01
2991,04
3040,08
3089,11
313814
318718
3236,21
328524
3334,28
338331
343234
3481,38
353041
357944
3628,48
367751
372655
377558
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

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
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
1,480
1490
1510
1520
1,530
1540
1,560
1570
1,580
1590
1,610
1,620
1,630
1,640
1,660
1670
1,680
1,690
1,700
1,710
1,740
1,760
1,780
1810
1,830
1,850
1870
1,890
1910
1930
1,960

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
34389
346,53
351,82
354,47
359,76
36241
365,05
370,34
37299
378,28
380,92
383,57
388,86
391,50
394,15
399,44
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
46557
470,86
478,80
484,09
489,38
494,67
499,96
505,25
510,54
51848

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
1510
1520
1540
1,560
1570
1590
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
1910
1,920
1,940
1,950
1,960
1,990
2,020
2,040
2,070
2,090
2120
2,140
2,170
2,190
2220
2,240

394,83
402,72
410,62
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
525,12
533,02
540,91
548,81
552,76
560,65
568,55
576,45
580,40
588,29
506,19
600,14
608,09
61593
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
738,33
742,28
750,17
754,12
758,07
765,96
769,91
77386
78571
795,55
805,45
817,29
825,19
837,03
844,93
856,78
864,67
87652
884,41

1,12
1,14
1,16
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
1,56
158
1,60
162
164
1,66
1,68
1,69
171
1,73
1,75
1,77
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
2,22
2,24
2,27
2,30
233
2,35
2,38
241
243
2,46
249

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
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
97154
982,34
993,13
998,53
1009,32
1020,12
102551
1036,31
1047,10
1052,50
1063,30
1068,69
1079,49
1090,28
1095,68
1106,48
1111,87
1122,67
1128,07
1138,86
1144,26
1155,05
1160,45
1171,25
1176,64
1192,84
1209,03
122522
124141
1257,60
1268,40
128459
1300,78
1311,58
1327,77
1343,96

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
1,590
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
1930
1,950
1970
1,990
2,000
2,020
2,040
2,060
2,070
2,090
2110
2,130
2,140
2,160
2,180
2,190
2,210
2,230
2,240
2,260
2,280
2,290
2,310
2,320
2,340
2,370
2,400
2430
2,460
2490
2,520
2,550
2,580
2,610
2,640
2,660

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
1055,29
1068,56
1081,83
109511
1108,38
1128,29
114157
115484
1168,12
1181,39
1194,66
1207,94
122121
1234,49
124112
125440
1267,67
1280,94
1294,22
1307,49
1320,77
132740
1340,68
135395
1367,23
1373,86
1387,14
140041
1413,69
1420,32
1433,60
1446,87
145351
1466,78
1480,06
1486,69
149997
151324
1519,88
1533,15
1539,79
1553,06
157297
1592,88
1612,80
1632,71
1652,62
167253
169244
1712,35
1732,26
1752,17
176545

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
1970
2,000
2,020
2,050
2,070
2,100
2120
2,140
2,170
2,190
2210
2,240
2,260
2,280
2,300
2,320
2,350
2,370
2,390
2410
2430
2,450
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
2,970
3,000

1608,40
1642,14
1664,64
1698,38
173212
1754,62
1788,36
1810,86
1833,35
1867,09
1889,59
1912,08
194583
1968,32
1990,82
201331
2047,05
2069,55
2092,04
211454
2137,03
2159,53
219327
221577
224951
227201
2305,75
232824
2361,99
238448
2406,98
2440,72
246321
2485,71
251945
254195
256444
2586,94
260943
264317
2665,67
2688,16
2710,66
2733,15
2755,65
2778,15
2800,64
282314
284563
2868,13
2890,62
2913,12
293561
2958,11
2980,60
3003,10
302559
3048,09
307058
3093,08
311557
3138,07
317181
3216,80
3261,79
3295,53
334052
3374,27




5099,48| 1,980 | 523,77 | 2,260 | 89231 | 251" |1354,76| 2,690 | 178536
5197,55| 2,000 | 529,06 | 2290 | 904,15 | 254 |137095| 2,720 |180527
529562 2020 | 53435 | 2310 | 91205 | 256 |1381,75| 2,750 | 182518
539368 2,040 | 539,64 | 2330 | 91995 | 259 |139794| 2,770 |183845
5491,75| 2,060 | 54493 | 2360 | 931,79 | 262 |141413| 2,800 | 185837
5589,82| 2,080 | 550,22 | 2,380 | 939,69 | 264 |142493| 2,830 | 187828
5687,89| 2,100 | 55551 | 2400 | 94759 | 266 |143572| 2,850 |1891,55
578595 2120 | 560,80 | 2420 | 95548 | 269 |145191| 2,880 |191146
5884,02| 2130 | 56345 | 2440 | 96338 | 2,71 |1462,71| 2910 |1931,37
598209 2150 | 568,74 | 2470 | 97522 | 274 |147890| 2930 |1944,65
6080,15| 2170 | 57403 | 2490 | 98312 | 2,76 |1489,69| 2960 |1964,56
617822 2190 | 57932 | 2510 | 991,02 | 279 |150589| 2980 |1977,.83
6276,29| 2,210 | 584,61 | 2530 | 99891 | 281 |1516,68| 3,000 |1991,11
6374,35| 2,230 | 589,90 | 2,550 |1006,81| 283 |152748
647242 2,250 | 59519 | 2570 |1014,71| 286 |154367
657049 2270 | 60048 | 2590 |1022,60| 288 |155446
6668,56| 2,280 | 60313 | 2,610 |103050| 290 |156526
6766,62| 2,300 | 60842 | 2,630 |103840| 292 |1576,05
6864,69| 2320 | 613,71 | 2,650 |1046,29| 295 |159225
6962,76| 2,340 | 619,00 | 2,680 |105814| 297 |1603,04
7060,82| 2,360 | 624,29 | 2,700 |1066,03| 299 |161384
715890 2370 | 62693 | 2,720 |107393| 3,00 |1619,23
725696 | 2,390 | 63223 | 2,740 |1081,83
7355,02| 2410 | 63752 | 2,750 | 108577
7453,09| 24.20 | 640,16 | 2,770 |1093,67
7551,16| 2440 | 64545 | 2,790 | 110157
7649,23| 2460 | 650,74 | 2,810 | 110946
T74729| 2480 | 656,03 | 2,830 |1117,36
784536| 2490 | 658,68 | 2,850 | 112526

I[MPUJIOKEHUE B
COEMHUTEJIBHBIE JETAJIN OJIA MOHTAYKA CUCTEM

Tabmuma B.1 - CoeamHuTebHbIE JeTajJH s MOHTAKA CHCTEM M3
MeTajpIonoauMepHblx  Tpyo mo TY  2248-001-
29325094-97, TY 2248-004-07629379-97

Ne HaunmenoBanue u 3cku3 geranu Pasmepsl, mioitvm, MM
ILIL.
1 CoenuHeHne ¢ 00XKUMHON TaifKo#i 1/2 x 1216
3/4 x 1620
1 x 2025

2 CoequHEeHHE MePEX0AHOE ¢ 00KUMHOM raiikod 1 00KHMMHBIM 1/2 x 1014
KOJIBIIOM 3/4 x 1216
1x 1620
3 CoenuHeHne ¢ 00KUMHOM Talikol JUIsl TEPMOPETYJISTOPOB M22 x 1,5/10-14

M22 x 1,5/12-16

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

7

4 I'alixa HaKuHas JaTyHHAs 1014 x 3/8




1216 x 1/12

TTTTTS 1620 x 3/4
2025 x 1
5 VYromsuuk H 1/2
3/4
6 VYronsuuk B 1/2
3/4
7 Vroneuuk H-B 1/2
3/4
1
8 1/2
9 1/2
3/4
1
10 Tpoitnux nepexomnoit H 1x3/4x1
/!
| ._\]_
T
11 Tpoiiauk B 1/2

3/4




12 Tpoiinuk nepexoanoit H-B-H 34 x 1/2 x 34
13 TpOIHUK IUIOCKHH ¢ KpEIUICHHEM 1/2
. s
=it
4
14 1/2
15 3/4 x 1/2
1x3/4
16 Hunmnens H 172
3/4
1
L.
17 Hunmnens nepexonanoit 1/2 x 3/4
34 x1
%73
A i
18 Mydra 1/2
3/4




19

[Mepexonnuk H-B

I

i

12
3/4

20

Iepexonnuk nepexoanoit H-B

3

1/2 x 3/4
3/4x1

21

3armymka H

s

12
3/4

22

3armymka B

172
3/4

23

Pacnpenenurens

Gl-2x1/2

24

25

DuKcaTop MIIACTMACCOBBIN OJIMHAPHBIN




12-16
16-20
20-25

26 DuKcaTop MIacCTMAcCOBBIN ABOMHOMN 20-25

Tabmuua B.2 - Coprament ¢urunroB «METAIIOJI», BbImyckaeMbIx

TOO HIIII «BaaaB21»
No HawnmenoBanue u 3CKu3 aeTanm Pasmepsl, MM, 10HM
ILII. A b C Cl a 0
1 Koneno C
C
m
12 12 13121312 | 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 | 63,5
2 Koneno ¢ BHyTpeHHeit pe3b00it
C
@ | — A I:.._._.. )
x . -
o
B

12 12 13812 ] 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 | 317

20 1 40 24 35 | 378

26 1 46,5 [ 30 43 | 378

32 5/4 | 62 37 56 | 50,8
40 | 3/2 | 67 48 | 635 | 585

3 | KoneHo ¢ BHyTpeHHeil pe3b00il yainHeHHOE




C1 YONMHEHHO®

of I o
o ) E
A
4
12 12 {312 37 25 | 26,8
15 1/2 1332 (420 29 | 26,8
Mydra
@] +AH—=4.5
. C |
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
Mydra c BHyTpeHHel pe3p00it
C
mizic B
—
B
12 1/2 | 354 - 25 [ 219
15 1/2 { 359 - 29 | 26,8
15 3/4 | 36,9 - 29 [ 317
20 3/4 ] 38,0 - 35 [ 31,7
20 1 43,5 - 35 [ 378
26 1 47,5 - 43 | 378
32 5/4 | 57,5 - 56 | 50,8
40 32 | 77,0 - 63,5 [ 58,5
Mydra ¢ Hapyx*HOH pe3p00it
c
TN
@| +A-{t O
B
12 1/2 {375 - 25 [ 219
15 1/2 38 - 29 | 26,8
15 3/4 ] 39,5 - 29 | 31,7
20 3/4 | 40,5 - 35 [ 317
20 1 44,5 - 35 [ 37,8
26 1 47,5 - 43 | 378
32 5/4 | 53,5 - 56 | 50,8
40 3/2 | 68,5 - 63,5 [ 58,5
3arymika
6
A Q
a




12 - 25,5 - 25 [ 219
15 - 26,0 - 29 | 26,8
20 - 27,0 - 35 [ 31,7
8 Mydra-iepexoqHuK
C
o| - F=Fs
12 15 [ 40,8 - 25 29
20 15 | 424 - 35 29
26 15 [ 440 - 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 | 750 - 635 | 43
40 32 | 77,0 - 63,5 [ 56
Oxonuanue mabauywt B.2
Ne HaumMeHoBaHue U 3CKHU3 IETaIn Pazmepsl, MM, AroiiM
1.1 A|lB|B[C]|Cl]| a 0 B
9 Tpoitauk
12 [ 12 | 12 |624[312]| 25 | 25 [ 25
15115 ] 15 [665(3325| 29 [ 29 | 29
20| 20 [ 20 | 760(380f 35 | 35 | 35
26 | 26 [ 26 [900]450| 43 [ 43 | 43
32 | 32 [ 32 |1250[ 625 56 | 56 | 56
40 | 40 [ 40 | 145]1720|635|635]635
12 [ 12 | 15 |650(310| 25| 25 | 29
15115 ] 12 [620(325]| 29 | 29 | 25
15 (15| 20 |740(350] 29 | 29 [ 35
20|15 [ 15 |700]370] 35 [ 29 | 29
20| 20 [ 12 |1700({350( 35| 35| 25
20| 20 [ 15 [700]350] 35 [ 35 | 29
26 | 26 [ 15 | 765(430( 43| 43 | 29
26| 26 [ 20 [8L0]430| 43 [ 43 | 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 TpoiiHuk ¢ BHyTpeHHEH pe3b00i
w
o — = Bbre
o
=l B
1
C
12112 |12 (624 22 (25| 25| -
5151”264 [21 )29 ] 29 -
1515|1264 [31[29]29
202 (34])8]|]24[35]|3H
2012 (118|235 )]3H5] -




26| 26 [ 1 [93[315]43]43]| -
40 | 40 [ 172 [{110| 38 |635]|635| -
40 | 40 [ 3/4]120| 43 | 635|635 -
40 | 40 [ 1 |15 635[635[ -
40 | 40 [ 54130 635[635[ -
40 | 40 [ 32 [140| 70 |635]635] -

Ilpumeuanusn
1 ®uruHry st TpyO BHYTPEHHHM JMaMeTpoM Ooiblue 32 MM MOTYT OBITh BBINOJIHCHBI H3|
[IyTyHA, HOKPBHITOrO TE(IIOHOM.
2 CoprameHT (UTHHTOB 1Jisi TPYO BHYTpEHHHM aumamerpoM Oosbuie 40 MM criemyer
ounuth B TOO HIIIT «BragBD]1».

MMPUJIOXKEHUE I
CIIEHUAJIBHBIE COEJJUHUTEJIBHBIE JETAJIA

Tabonuma TI.1 - CopraMeHT COEIMHHUTEIbHBIX JeTajed iAo
MeTaJLUIONoJIuMepHbIX TPyo mo TY 2248-004-

07629379-97
B munmimMerpax

Ne HauMeHoBaHue U 3CKHU3 JI€TaIu d.,| D L Mac- Haznauenue
ILII. ca,r
1 CoeauHenue wTynepHoe ¢ Hakuauoit | 16 | G1/2| 42 60 |IIpumensercs B
raifkoil ¥ 00KMMHOHU BTYIIKOH -B HallOpPHBIX  CHUCTE-
Max C Temmepa-
Tpy6a BTYNKa WTYuep raika Typoit Boasl 10 90
YNNOTHUTENBHA ! OC 1 JIABJICHAEM J10
NpoKNafKa 1 MIla mns mpuco-
Z —r eIMHEHUs K  ap-
: N i MaType ¢ Hapy:KHOH
o T Q pe3booii, K
L] \ OTONHUTENBHBIM
L npudopam
2 CoenuneHue wWTyrepHoe ¢ HapyxHoi | 16 [G1/2]| 43 48 |To Ke, i
pe3b00it ¥ 00KMMHOH BTYIJIKOM -B MIPUCOCIUHEHUS K
MydToBOil  apma-
Tpyba BTYNKa wryuep Type u CTaH-
NOTHWTENLHAR napTHeIM  (hacoH-
npoxnagka HBIM  4acTsM  C
] \\:\;::'_:3—": TpyOHOI pe3pboit
— NN

ST
A : 1

KiroueBrle ciioBa: cucremMa

IMPOCKTUPOBAHUEC, MOHTAK

OTOIUICHUS, METAJUIOMOJIUMCECPHBIC pr6I)I,
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