[IpunAT M pekOMeHI0BaH
IIncemom I'maBTexHOpMUpPOBaHUS
Musnctpost PO

ot 9 anpenst 1996 r. N 13/214

CUCTEMA HOPMATHUBHBIX JOKYMEHTOB B CTPOUTEJIBCTBE
CBOJBI ITPABHUJI 110 TIPOEKTUPOBAHUIO U CTPOUTEJIBCTBY
INPOEKTUPOBAHUE U MOHTAXK TPYBOIIPOBO/JOB U3 NIOJUIIPOIINJIEHA "PAHOM

COHNOJUMEP"
DESIGN AND LAYING OF "RANDOM COPOLYMER'" POLIPROPILENE PIPELINES
CII 40-101-96
JlaTa BBeieHHUS
4 cents0ps 1996 rona
HOPEJUCJIOBHUE

1. Pa3paboran 3A0 "HIIO CrpoitnonuMep" ¥ BeAyIIMMH CHELHAITMCTAMH HAy4YHO-HCCIICJOBATENBCKUX W TPOCKTHBIX OPraHM3aluil B
00J1aCTH MPOEKTUPOBAHKS U MOHTaXa TPyOOIPOBOIOB U3 MOJMMEPHEIX MAaTEPHUAIIOB.

BueceHn ['aBHBIM ynpaBieHHEM CTaHIAPTU3ALUH, TEXHUHYECKOI0 HOPMUpPOBaHUs U cepThdukanmuu Munctpost Poccun.

2. IIpuHAT ¥ pekoMeHI0BaH nuchMoM [ maBrexHopMupoBanus MuHerpost PO ot 9 anpens 1996 r. N 13/214.

BBEJEHHUE

CBOJ mpaBWJI [0 IPOCKTUPOBAHUIO U MOHTaXY TPyOOIPOBOAOB U3 MOIHMIpoNHiIeHa "PaHnoMm comommMep" COREPIKUT PEKOMEHIyeMbIe
JIONIOJHEHHS K AefcTBYIOIMM HOpMaTUBHBIM fokymeHTam: CHull 2.04.01-85, CHull 3.05.01-85, CH 478-80, CH 550-82 u ap.

IIpu paspaborke CBOJA MPaBHII MCIIOIB30BAHBI PE3yJIbTAThl CEPTHHHUKALNOHHBIX UCIbITaHu# TpyO u3 PPRC, onbIT npuMeHeHus UX mpu
MOHTaXe CHCTeM BoJocHaOxeHus B Poccuiickoii dexepamyy, MOJI0KCHUS 3apyOSKHBIX HOPM, MaTepualbl M TEXHHYCCKas TOKYMEHTAIHS
kopnopanuu "PIPE LINE" u np.

TpyOsl 1 coenunuTenbHbie netanu umeroT ceptudukar coorerctBus T TOCT P RU.9001.1.3.0010-16, Beygannbiit Munctpoem Poccun,
u ruruenndeckuit ceprupukar N 11-9660 ot 28.12.1994 r., BbmaHHBIE MOCKOBCKMM LIEHTPOM [ OCylnapCTBEHHOTO CaHUTapHO-
SMUAEMUOIOTHYeCKOro Haa3opa ['ockomuTeTa cansnuaemMHan3opa Poceuniickoit ®enepaunu.

Csonx npaBun cornacosad ¢ ['TIK CantexHUMnpoexr, HUMCanrexuuku, HUMMoccrpoii, AO "Mocnpoekr", MHUUTOIII, YMOCTP,
I'maBmoccTpoii.

Ilo MEpE paClIupCHUS obmactu TIPUMCHCHUSL pr6, COCAUHUTCIIbHBIX Z[eTaHCfI H T.II. B HETO 6y[[yT BHCCCHEI HCO6XOI[I/IMI>IC IIOJIOKCHHUA U
JOIIOJTHCHHUA.

B paspabotke Hactosimero Cona mpaBwi npuHuManu ydactue: .M. Xopun, B.A. I'myxapes, B.A. Ycrtroros, JI.JI. IlaBnos, 10.U.
Apsamacres, A.B. ITomskos, B.C. Powmeiiko, FO.H. Caprun, A.B. Crnaakos.

1. OBJIACTb IPUMEHEHUA

1.1. TpyObl M COemVHWTENbHBIC JCTalHM, M3TOTOBIECHHBIC W3 monunponmicHa "Panmom comommmep” (toBapHOoe HasBanue PPRC),
NpeJHA3HAYAIOTCS I MOHTaXka TPYOOIPOBOJOB CHUCTEM XOJIOJHOTO M TOPSYETO BOJOCHAOXKEHUS M TEXHOJIOTHYECKHX TPyOompoBonoB. B
HacTosmeM CBoje NpaBUI IIPHUBEICHBI OCOOCHHOCTH IPOSKTUPOBAaHUS M MOHTaxa cHcTeM TpyoOomposogoB u3 PPRC, oGmamarommx
CIIenu(pUIECKUMH CBOIICTBAMH.

1.2. He nomyckaercst npumenenue tpyo u3 PPRC mis pa3aenbHbIX cUCTEM NPOTHBOINOKAPHOIO BOJOCHAOKEHHSI.

1.3. Cpox ciyx0b1 TpyOompoBonoB u3 PPRC B cucremax xonmomaHoro BojocHaOxeHuss - He MeHee 50 jeT, B CHCTEMax Tropsiuero
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BoJocHaOXeHus (1pu TemmepaType He Oonee 75 °C) - He MeHee 25 net. Cpok ciIy>»x0bl TeXHOIOTHIecKuX Tpybonposono u3 PPRC 3aBucur ot
XHMHYECKOr0 COCTaBa TPAHCIIOPTHPYEMOil CPE/Ibl, €¢ TeMIIepPaTyphbl, JaBICHHUS H OIPEIEIEeTCs IPOSKTOM.

1.4. IIpy IpOEKTUPOBAHUU U MOHTAXKE CHCTEM TPYOONPOBOIOB, YKa3aHHBIX B II. 1.1, JOJKHBI BBIOIHATHCS TPEOOBAHUS ACHCTBYIOIIMX
HopMaTHBHBIX JokymeHToB (CHull 2.04.01-85, CHull 3.05.01-85, CH 478-80, CH 550-82 u mp.).

1.5. OcHoBHbIE (PHU3HKO-MEXaHHUECKHE CBOMCTBA TpyO M coeamHHTEeNbHBIX netaneit u3 PPRC mpu temneparype +20 °C mpuBeneHsl B
Tabun. 1.1, a xumnueckas croikocts - B [1pui. 1.

Tabmuma 1.1

T T T -

. HaumenoBanme |Metonuka namepenui, Enuanna | Benuunna |
| | | | |
| | | U3MepeHust | |

+ + + + +

Inoruocts ISOR 1183 r/cm3 >0,9

! TOCT 15139-69 | ! !

'Temnieparypa miasinenus;[OCT 21553-76  |°C >146 |

\Cpennuii koadppument [OCT 15173-70 | -1 | -1

IMHEHHOT O TEIJIOBOTO | °C 1,5x 10 |

I | | | |
\pacuIMpeHus | | | |

penen texyuectu npu ;ISO/R527 H/Mm2 22-23

pacTsDKEHHH TOCT 11262-80 | | |

Ipenen npounoctu npu |ISO/R527 H/Mm2 134 -35 |

pa3pbiBe TOCT 11262-80 | | |

OtHOCHUTENBEHOE ISO/R527 % >500 |

\ymmuaenue npu paspeise] OCT 11262-80 | | |

\Temmmonposoxuocts DIN 52612 Brmx°C 0,23 |

Ynenbnas temnoemkocth,['OCT 23630.1-79  xlx/kr x °C (1,73 |

L + + +

1.6. IIpu 3amep3anuu xunkoctd B Tpyoax u3 PPRC onu He paspymiaiorcs, a yBeIMYMBAIOTCS B JUAMETPEe M IPH OTTAUBAHMU BHOBb
IpHOOPETarOT MPEXHUH pasMep.

1.7. Tunst Tpy6 PPRC yxazansl B Tabmn. 1.2.

Tabmuma 1.2
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Tun TpyOs! HomuHaneHOe naBnenue, MIla (krc/cm2)
PN10 1,0 (10)
PN20 2,0 (20)

Ipumeyanus. 1. HoMuHansHOe aBlieHUE - MOCTOSHHOE BHyTpeHHee naBiieHue Bogbl mpu 20 °C, KoTopoe TpyObl MOTYT BBIACPKHUBATH HE
menee 50 rner.

2. Pabouee maBneHue B TpyOOMPOBOE NPH TPAHCIIOPTUPOBAHUHU BOABI B 3aBHCHMOCTH OT €€ TEMIIEPATYPBI, CPOKa CITyKObI U THIIa TPYObI
npuBeseHo B [Ipui. 2.

3. Boi6op tuna tpyo u3 PPRC nis Tpy6onpoBo10B onpenensieTcsi IpoeKTOM.

1.8. Pasmeps! u Macca TpyO npuBeneHs B Ta0. 1.3.

Tabmuma 1.3

Pasmeps1 u macca Tpyo u3 PPRC (no DIN 8077)

T —

| Juamertp | TommuHa CTEHKH, MM, U TeOpeTHYecKast |
i | macca 1 M TpyOBI i

+ T + T +

| HapYXXHBIH | YCJIIOBHOTO | PN10 | PN20 1

! 1py6 PPRC, | mpoxoza | | i

HOMU-IOIYC-| MM |TIOUMBI HOMH-JIOITyC- Macca, [HOMH- IOITyC- Macca, |

|HaTb-TUMOE | |  |HaJlb-TUMOE | KI' |HAJIb-TUMOE | KT |
|HO€ |OTKJIO-] |  |HOE€ |OTKJIO-]  |HO€ |OTKJIO-| |
I3Ha- [HEHWe | |  |3Ha- |HeHWe |  |3Ha- HeHHWe | |
ueHue, | | |ueHume| |  |ueHume] | |

N S S S S— S S S— S +
16 '+0,3 10 13/8 1,8 1+0,4 10,08 12,7 1+0,5 10,110 !

20 +0,3 '15 11/2 11,9 40,4 10,107 13,4 +0,6 10,172

25 403 120 13/4 12,3 1+0,4 0,164 14,2 1+0,7 10,226 !

132 40,3 25 11 13,0 0,5 10,267 15,4 +0,8 10,434 !

140 +0.4 132 11 1/413,7 40,6 10,41216,7 +0,9 10,671

150 +0,5 140 11 1/2 14,6 +0,7 10,638 18,4 +1,1 11,050 !

163 +0,6 150 12 15,8 +0,8 '1,010110,5 +1,3 1,650 !

175 140,7 165 12 1/216,9 +0,9 '1,420112,5 +1,5 12,340 !
190 +0,9 180 13 18,2 +1,1 12,030 !15,0 +1,7 3,360 !

L----- Fm—- F et +-a-- EEEEE F-m—- +-a-- EEEEE Fem—

1.9. Tpy6st u3 PPRC nocraBisioTcs B OTpe3Kax AIHHOMN 10 4 M.

1.10. YcnoBHoe o6o3HaueHue Tpyo coctout u3 cioB: Tpyda PPRC, pa3mepa HapyxHOro nuamerpa u tuma TpyObl. [IpuMep yciioBHOTO
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o6o3nauenust TpyOs! u3 PPRC Ha naBnenue 20 xrc/cM2 HapyHbIM auaMeTpoM 32 Mm: Tpyoa PPRC 32PN20.
2. MPOEKTUPOBAHME TPYEOITPOBOJOB

2.1. IIpoekTHpoBaHHE CUCTEM TPyOOIPOBOJOB CBSI3aHO C BHIOOPOM THIIA TPYO, COCTUHHTENBHBIX JAeTaled M apMaTypbl, BHIIOIHEHUEM
THAPABINYECKOr0 pacyeTa, BEIOOPOM crocoba MPOKIaIKU U YCIOBHH, 00eCIeurBarOIINX KOMICHCAUIO TEINIOBBIX U3MEHEHHI JIUHBI TPYObI

0e3 mepeHarpsbKeHIsl MaTepralia U cCoeIMHeHu TpyOornpoBoia. Beibop Tuma TpyObl MPOU3BOAKUTCS C YIETOM YCIOBHI pabOThI TPYyOOIpOBOAA:
JIABJICHUSI M TEMIIEPaTypbl, HEOOXOIMMOT0 CpOKa CIIY)KOBI M arpecCHBHOCTH TPAHCIIOPTHPYEMOM SKHIKOCTH.

IIpumeuanue. [Ipu TpaHCIOPTHPOBAHUU arPECCUBHBIX JKUIKOCTEH CIeAyeT NPUMEHITh KOI(PGHUIMESHTHI YCIOBHI paboThl TpyOonpoBoaa
cornacHo tadm. 5 CH 550-82.

2.2. CoprameHT TpyO, COEJMHUTENBHBIX JeTalel 1 apMaTypbl npuBoautcs B [Ipui. 3.

2.3. 'mppasnudeckuii pacuer TpybonpoBonoB u3 PPRC 3akmouaercs B onpeaereHuH MOTEPh HAOpa Ha NMPEOAOJICHUE THAPABIHIESCKHX

CONPOTHBIICHUH, BO3HUKAIONINX B TPyOE, B CTHIKOBBIX COCAMHCHHSX H COCIMHUTEIBHBIX IETaIsX, B MECTaX PE3KUX IIOBOPOTOB M M3MEHCHHUMH
Jamerpa Tpy0orpoBoa.

2.4. T'unpaBinyueckue MoTepy HAopa B TpyOax OmpeieNsioTes Mo HoMorpammam puc. 2.1, u 2.2.
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ToTeps HaNOpa Ha TPeHUe, MM/M

Puc. 2.1. Homorpamma /iUIsi HH:KEHEPHOT0 THAPABJINYECKOr0 pacyeTa X0JI01HOro Bogonposoaa u3 Tpydo PPRC (PN10)

ITpumep omnpenenenus

Hano: tpy6a PPRC 32PN10, pacxon xuakoctu 1 11/c

ITo HOMOTrpamMMme: cpeiHssl CKOPOCTh TeYeHust xuakoctu 1,84 m/c, morepst Haropa 140 MmM/M
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Noteps Hanopa Ha TpeHue, MM/M

Puc. 2.2. Homorpamma 1J1s1 HH:KEHEPHOI'0 THAPABJIMYECKOro pacyera Xo/10/1Horo Bogonposojaa u3 tpydo PPRC (PN20)

IIpumep ompenenenus

Hano: Tpy6ba PPRC50 PN20, pacxox sxugkoctu 1 i1/c
ITo HOMOrpamMme: cpeaHsisi CKOpOCTb TeUeHUs XKHUIAKOCTH 1,1 M/c, motepst Haropa 45 MM/M

2.5. T'uapaBnuyeckue MOTEPU HAopa B CTHIKOBBIX COCOMHEHHSAX MOXKHO HMPUHATH paBHeIMH 10 - 15% BeauvuHbI HOTEph HAmopa B
Tpy0ax, ONpeAeICHHBIMHU 110 HOMOrpamMe. JlJjisi BHyTPEHHHX BOAOIIPOBOIHBIX CHCTEM BEJIMYUHY ITOTEPh HAIIOpa HAa MECTHBIC CONPOTUBIICHUS, B
COC/IMHUTEIBHBIX JACTAIAX U apMaType PeKOMEHAYeTCs IPHHUMATh paBHO# 30% BENWYHHBI IOTEPh HANOPa B TpyOax.

2.6. TpyOompoBoabl B 3[aHUSX INPOKJIAABIBAIOTCS HA IOJBECKAX, ONOPAaX M KPOHIUTEHHAX OTKPBITO HJIM CKPBITO (BHYTPU LIAXT,
CTPOMTENBHBIX KOHCTPYKIIUH, 6003/, B KaHAJIAX).

CkpbITas IPOKIIazKa TPYOOIIpOBOJOB HEOOXOANMA I 0OSCIEUCHNS 3allUThI INIACTMACCOBBIX TPYO OT MEXaHHYECKUX IOBPEKACHUH.

2.7. TpyOomnpoBozabl BHE 3[aHMH (MEKLEXOBbIE WM Hapy)XKHbIE) IPOKIAIBIBAIOTCS HAa 3CTaKazax M omnopax (B o0orpeBaeMbIX WM
HeoOorpeBaeMbIX KOpoOax  rajepesx Wi 0e3 HHUX), B KaHajax (MPOXOAHBIX WM HEMIPOXOAHBIX) U B IPyHTE (OeCKaHAIbHAS TPOKIIAIKA).

2.8. 3anpeniaeTcs NpOKIIaJKa TEXHOJIOIHYECKHX TpyOonpoBoaoB u3 PPRC B momemeHusx, OTHOCAIIMXCS 110 MOKapHOH OIMACHOCTH K
kareropusim A, b, B.

2.9. He pomyckaercs MpOKIaaKa BHYTPHIIEXOBBIX TEXHOJIOTHIECKUX TPYOOIPOBOIOB U3 IUIACTMACCOBBIX TPYO Uepe3 aJMUHUCTPATHBHEIE,
OBITOBBIC U XO3SMCTBEHHBIC MOMEIICHUS, IOMEIICHUS JIEKTPOYCTaHOBOK, IIUTHI CUCTEMbl KOHTPONS U aBTOMATHKH, JICCTHUYHBIE KIIETKH,

KOPHIOPHI U T.N. B MecTax BO3MOKHOTO MEXaHHYECKOTO MOBPEKACHUS TPYOOMPOBOIA CICAYET MPHUMEHSITH TOJBKO CKPBITYIO HPOKIAIKY B
0opo3nax, KaHajax M LIaxTax.

2.10. Tenmouzomnsnus TpyOOIpOBOIOB BOJOCHA0KEHNUS BBIIIOIHACTCS B COOTBETCTBUH ¢ TpeboBanusamu CHull 2.04.14-88 (pa3nen 3).

2.11. 3menenue umHbl TpyOonipoBoioB u3 PPRC npu nepenane tremneparypsl onpenenseTcs no gopmyie

AL =01 5% Las 20
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rae AL - TeMIeparypa U3MEHEHHS JUIHHBI TPYObl, MM;

0,15 - k03 HUIMEHT IMHEHHOTO paCIIMPEHNUs MaTepuata TpyObl, MM/M;
L - nnuna TpyOonpoBoaa, M;

Ii'y

- pacueTHasi pa3HOCTb TeMIieparyp (MexIy TeMIepaTypoil MOHTa)a U SKCIuryarauun), °C.

2.12. BenuuuHy TeMIiepaTypHBIX U3MEHEHUH JUTHHBI TPYObl MOXKHO TaKXKe OINPEeNIUTh [0 HOMOrpamme puc. 2.3.

TTpumep - T 200c, b =75°C,L=65m
ITo popmye 2.1

AL =0,15% 6,5 (75 - 20) = 55 MM

& _75_.20=55°C.

ITo Homorpamme AL = 55y,

100 gt
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Puc. 2.3
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2.13. TpyGomnpoBos H0KEH HMETh BO3MOXHOCTh CBOOOMHO YUIMHSTHCS WIIM yKOpadMBAThCs O€3 MepeHanpsnDKeHUs Martepuana Tpyo,
COCIMHUTENBHBIX JeTallell ¥ COeMHEeHNH TpyOonpoBoga. DTO JOCTHIAeTCs 3a CYET KOMIICHCUPYIOIEeH CIIOCOOHOCTH 3IeMEHTOB TpyOoIpoBoza
(camokoMmneHcauusi) U oOecreunBaeTcss NPaBUIbHOM pPACCTAHOBKOH oOmMoOp (KperuieHWi), HaluyheM OTBOJOB B TPyOONpoBOAE B MeCTax
HOBOPOTA, APYTMX FHYTBIX JIEMEHTOB M YCTAHOBKOI TEMIIEpAaTypHBIX KOMIICHCATOPOB. HemoaBIXHbIE KperieHus! TpyO DOIDKHBI HAIIPABIATH
YIJIMHEHHS TPYOOIPOBOIOB B CTOPOHY ATHX JIEMEHTOB.

2.14. PaccTosHUE MeXITy OOpaMU IIPU TOPU30OHTAIBHON IPOKIaAKe TPyOOIpoBoga onpeenseTcs u3 taoi. 2.1.

Tabmnuma 2.1

Paccrosinue MEXKAY onmopaMu B 3aBUCHMOCTH OT TeMIiepaTypbl BOAbI B prﬁoﬂponoae

HomwunanbHbiil [PaccTosiHue, MM

Hapy>KHbII

JHameTp 20 °C 30 °C 40 °C 50 °C 60 °C 70 °C 80 °C
TpyObI, MM

16 500 500 500 500 500 500 500
20 600 600 600 600 550 500 500
25 750 750 700 700 650 600 550
32 900 900 800 800 750 700 650
40 1050 1000 900 900 850 800 750
50 1200 1200 1100 1100 1000 950 900
63 1400 1400 1300 1300 1150 1150 1000
75 1500 1500 1400 1400 1250 1150 1100
90 1600 1600 1500 1500 1400 1250 1200

2.15. Ilpu mpoeKTUPOBAHUYU BEPTUKAIBHBIX TPYOOIIPOBOJOB ONOPHI YCTAHABIMBAIOTCS He peke ueM 4yepe3 1000 MM aist TpyO Hapy KHBIM
JIaMeTpoM 110 32 MM U He pexe yeM uepe3 1500 MM 11t TpyO O0JIBIIOTo quamerpa.

2.16. KomneHcupyromye ycTpoicTBa BBIMOJIHAIOTCS B Bujie [-00pa3HbIx amemMeHToB (puc. 2.4), [1-00pa3ubix (puc. 2.5) u nerieodpazHbIx
(KpYroBbIX) KOMIIEHCATOPOB (pHC. 2.6).

|
HenogswxHas E Cxonbaswas ! AL

e L

Monoxenue npu

MuHuManbHoi . Monoxenue npu
Temneparype i} MakcuMarnbHomn
s ol Temnepatype
Cronbsaas onopa.—i7

L]

Puc. 2.4. I'-o0pa3Hblii 3j1eMeHT TPyOGONpoBoIa
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Puc. 2.6. IleTs1e00pa3Hblii KOMIIEHCATOP

2.17. Pacuer xommeHcupyromeii crnocobHoctn [-00pasHbix snemeHTOB (puc. 2.4) u [l-00pa3HBIX KOMIIEHCATOPOB (pHC.

HPOU3BOAUTCS IO HOMOTpaMMe (pHc. 2.7) WM IO SMIUPHIECcKOil popmyie (2.2)

L =25-JdAL

»(2.2)

L
rae - JUIMHA y4acTKa F-06pa3H0r0 3JIEMCHTA, BOCIIPUHUMAIOLICTO TEMIIEPATYPHBIC U3MECHEHUA JJIUHBI pr60np0130/:[a, MM;

d - HapyXHBII JUaMeTp TpyObl, MM;

AL TeMIIepaTypHbIC H3MEHEHHS IIUHBI TPYObI, MM.

Bennuuny MOJKHO TaKXe OIpeNeNIUTh 10 HoMorpamme (puc. 2.7).

IMpumep - d = 40 Mm, AL =55 um

ITo popmyne 2.2

L, =2340=355 =1173 MM

L
ITo Homorpamme =1250 mm

2.5)

He sBnsercs 0(bI/ILII/IaJ'[LHBIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. BecmnatHo NPpEeAOCTABIISCTCA KIIMEHTAM KOMIIaHUU

«JlpeBrpam - IepeBsIHHBIE JOMa.
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Puc. 2.7. Homorpamma aJ1s1 onpejeeHus JUIMHbI Y4aCTKA TPYObl, BOCIPMHUMAIOLIEr0 TelIoBoe yAJIMHEeHHe

2.18. KoHCTpyHpOBaHHE CHCTEM BHYTPEHHHX TPYOOIPOBOIOB PEKOMEHYETCSI IPOU3BOIUTD B CIEAYIOIIEH TOCIE]0BATEIbHOCTH:

Ha CXeMe TpyOOIpOBOJOB MPEIBAPUTENFHO HAMEYAIOT MECTa pACIHOJIOKEHUS HENOJBIKHBIX OIIOp C YYeTOM KOMIICHCAIUH
TeMIIepaTypHBIX H3MEHEHHH) JUTHHBI TPYO 371eMEHTaMH TPyOOoIpoBoza (OTBOAMH H TIp.);

TMPOBEPAIOT PpaCY€TOM KOMIICHCHUPYIOIIYIO CITOCOOHOCTH 3JIEMECHTOB pr60r[p0130;[a MEXY HENNOABHMKHBIMU OIIOpaMU;

He siBsiercst opunmanbHbIM U3AaHUEM HpeIHA3HAYEHO JUIs 03HAKOMUTEIIBHBIX IiejIeil. becriaTHo mpeocTaBisieTcs! KIMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMA.



HaME€4JaloT pacIiOJIOKCHUE CKOJIB3IINX OIIOp C YKasaHUEM pacc*ro;mm?l MEXY HUMU.

2.19. HenoBwkHBIE OMOPBHI HEOOXOAMMO pa3MellaTh TaK, YTOObI TEMIEpaTypHble W3MEHEHHs JUIMHBI y4acTKa TpyOOmpoBoxa MeXIy
HHMMHU He INPEBBIIIANN KOMIEHCHPYIONIeil CIOCOOHOCTH OTBOJOB M KOMIIEHCATOPOB, PACIIONIOXKEHHBIX HA 3TOM Y4YacTKe, H PacHpenesuIuch
HPOTIOPIHOHAIBHO UX KOMIEHCHPYIOIIeil CTOCOOHOCTH.

2.20. B Tex ciywasx, Korja TeMIepaTypHble H3MCHEHNUS AIUHbI y9acTKa TPyOOIpoBo/ja MPEBHIMIAI0OT KOMIICHCUPYIONIYIO CIIOCOOHOCTh €r0o
3JIEMEHTOB, Ha HEM HEOOXOAUMO YCTaHOBUTH JONONHHUTEIBHBIA KOMIICHCATOP.

2.21. KomreHcaTopsl yCTaHaBIMBAIOTCSA Ha TPyOOIPOBOAE, KaKk IPAaBWIIO, IOCPEAMHE, MEXIY HEIOIBIDKHBIMH OIIOPAMH, ACISALIIMMHU
TpyOOIIpPOBOX Ha YYacTKH, TeMIlepaTypHas AedopManus KOTOPHIX IPOMCXOJUT HE3aBHCHMO Apyr OT apyra. KommeHcanus JHHEHHBIX
yumnHeHHH TpyO m3 PPRC Moxer oOecreunBaThCa Takke NPEABAapUTENBHBIM NPOTHOOM TpyO IpH NPOKIafKe MX B BHAE '"3MeHku" Ha
CILIOIIHON OIOpe, IUPHHA KOTOPOH JOIMycKaeT BO3MOXHOCTD H3MEHEHHs (JOpMBI Iporuda TpyOonpoBoia IPH H3MEHEHUH TEMIIEPaTypBL.

2.22. Tlpu paccTaHOBKE HEMOJBIIKHBIX OIOP CJIEAYET YYHUTHIBaTh, YTO MEPEMELIeHHe TPYyObl B IUIOCKOCTH MEPIEHIUKYJISIPHO CTEHE
OrpaHUYMBACTCSI PACCTOSIHUEM OT MOBEPXHOCTH TPYOBI 10 CTeHBI (puc. 2.4). PaccTosiHne OT HEMOABIKHBIX COCAMHEHUI 10 Oceil TPOHHHUKOB
JIOJDKHO OBITh HE MEHEee LIECTH TUaMETPOB TPYOOIPOBO/IA.

2.23. 3anopHasi ¥ Boopa30opHas apMaTypa JOJDKHA HMETh HETOABI)KHOE KPEIUICHHE K CTPOUTEIBHBIM KOHCTPYKLHMSM ISl TOTO, YTOOBI
YCHJIMS, BO3HHUKAIOLIME IIPH TOJIB30BAaHUH apMaTypoi, He repeaaBainuck Ha Tpyost PPRC.

2.24. Tlpu mpOKJIAaKe B OJHOM ITOMEIICHHH HECKOJIBKHX TPYOOMPOBOIOB M3 IUIACTMACCOBBIX TPYO HMX CIEAYET YKIIaIbIBATH COBMECTHO
KOMITAaKTHBIMH My9YKaMd Ha OOIIMX OIOpax WM MOABECKaXx. TpyOOmpOBOIBI B MECTaX MepecedeHus] GYHIAMEHTOB 3/IaHUM, MEPEKPHITHH U
MEePEropoIOK AOJDKHBI IPOXOAUTE Yepe3 THIb3bI, H3TOTOBJICHHBIE, KaK MPABUIIO, U3 CTAJbHBIX TPYO, KOHIIBI KOTOPBIX AOJDKHBI BRICTYMATh Ha 20
- 50 MM U3 mepeceKaeMoil MOBEPXHOCTU. 3a30p MEXAy TpyOompoBoaamMu U (GyTispaMu J0JKEeH ObiTh He MeHee 10 - 20 MM U TIIATENBHO
YIUIOTHEH HECTOPaeMBIM MaTepPHAIIOM, JIOMYCKAIOLIUM MePEMEILIECHIE TPYOOIPOBOIOB BIOJb €r0 MPOJOIBHOM| OCH.

2.25. Tlpu mapamnensHoit mpoknaake TpyOsl u3 PPRC nomxHBI pacmonaraTtbcs HIDKE TPYO OTOILUICHHS M TOPSYEr0 BOJOCHAOXKEHUS C
paccTosiHUEM B CBETY Mex 1y HUMH He MeHee 100 mM.

2.26. IlpoekTHpOBaHHE CPEICTB 3AIMUTHI IJIACTMACCOBBIX TPYOONPOBOJOB OT CTATHYECKOTO JJICKTPUYECTBA IPEAyCMAaTPUBACTCS B
CITy4asx:

OTPHIIATENHHOTO BO3/ICHCTBHS CTATHYECKOTO dIEKTPHYECTBA HA TEXHOJIOTMUECKHH MPOLECC U KaueCTBO TPAHCHOPTHPYEMBIX BEILECTB;
OMACHOTO BO3ACHCTBHS CTATHYECKOTO JIEKTPUUECTBA HA OOCITYKMBAIOIINH TEPCOHAL.
ITpy IPOEKTHPOBAHUH U SKCILTyaTAllUH TAaKUX TPYyOOIPOBOIOB HOJDKHEI BEIIONHATECS mooxkenust CH 550-82.

2.27. ns obecriedyeHus] cpoka CIyObl TpyOOIpOBOJOB ropsiuero BojgocHaOxenus u3 Tpyo PPRC He menee 25 ner HeoOXoaumo
HO/IAICPKUBATH PEKOMEHIyEMbIe PEIKHMBI IKCIUTyaTaluy (JaBjeHue, TEeMIEepaTypy BOABI), ykazaHHble B [Ipui. 2.

2.28. IIpuHuMas BO BHEMAaHHE AU3NIEKTpUdYecKue cBoiictBa Tpy6 u3 PPRC, MeTamnmnueckue BaHHBI U MOUKH JOJDKHBI OBITH 3a3€MIICHBI
COTJTaCHO COOTBETCTBYIOIIUM TPeOOBaHUAM JCHCTBYIOIINX HOPMaTUBHBIX JTOKYMEHTOB.

3. TPAHCIIOPTUPOBAHUE U XPAHEHUE TPYB

3.1. TpaHCTIOPTHPOBAH¥E, MOTPY3Ka U Pa3rpy3Ka MOIUIPOMMICHOBBIX TPYO DOKHBI IPOBOJUTHCS HPH TEMIIEPATYpPE HAPYIKHOTO BO3AyXa
He Hiwke munyc 10 °C. Ux tpaHcropTupoBanue npu Temneparype 10 mMuHyc 20 °C 1omycKaercsi TOJBKO IPU UCIIOIb30BAaHUHU CIIEIMAIBHBIX
YCTPOMCTB, 00ECIIeYHBAIOLINX (PUKCAIMIO TPYO, a TAaK)Ke HPUHITUU OCOOBIX MEp MPEJOCTOPOIKHOCTH.

3.2. TpyOsl U cOeIUHUTENBHBIEC JeTaIl HEOOX0JUMO 00eperaTb OT yIapoB U MEXaHHYECKHUX HArpy30K, a HX MOBEPXHOCTH - OT HAHECEHUS
napanuH. [Ipu nmepeBoske TpyOsl u3 PPRC HeoOXoauMo ykIanplBaTh Ha POBHYIO IOBEPXHOCTb TPAHCIOPTHBIX CPEACTB, NPEAOXPAHSAA OT
OCTPBIX METAJUIMYECKUX YIIIOB U pedep riaTdopmebl.

3.3. pr6LI U COCIUHUTECIIbHBIC NCTAIN U3 PPRC, JOCTaBJICHHBIC Ha 00BEKT B 3UMHEE BpeMs, NIepe] UuX NpUMEHCHUEM B 3IaHUSX TOJIKHBI
OBITH NIPpEeABAPUTEIILHO BBIACPIKAHBI IIPU MOJIOKHUTEIIBbHOMN TEMIICPATYypC HE MCHEC 24,

3.4. pr6]:l JOJDKHBI XpaHUTBCS Ha CTEJIaXKaX B 3aKPBITHIX IMOMCUICHUAX WUIIA 110 HAaBECOM. BricoTa mirabens He JA0JKHA MPEBLIIIATh 2
M. CKJTalIHpOBaTL pr6BI 1 COCAMHUTECIIBHBIC I€TAJIN CIICAYET HE ommke 1 M ot HarpeBaTeJIbHbIX l'lpI/I60pOB.

4. MOHTAK TPYBOIIPOBO/JIOB

4.1. MonTax pr60np030;[03 BEACTCA C IPUMEHCHUEM pr6, COCAUHHUTCIIBHBIX, KPCTICKHBIX neTaneﬁ " apMaTypbl, IIPUBEICHHBIX B an/IJT

4.2. CoeiHEHUE TIACTMACCOBBIX TPYOONPOBOAOB C METALTMYECKHUMHU CIIEAYET MPOU3BOAUThH C MOMOUIbI0 KOMOMHMPOBAaHHBIX JIETajel
(ITpumn. 3).

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



4.3. Pa3Mepbl OMOp JOJKHEI COOTBETCTBOBATh JHAMeTpaM TPyOOIpoBOaOB. [l KpPEIUICHHs MIIACTMAaCCOBOTO TPYOOIPOBOJA MOXKHO
UCIIOJIb30BATh TAKXKE ONOPHI, BBIOJIHEHHBIE 110 TUIOBOMH cepuu 4.900-9 (pazpaboruuk - I'TIK CantexHUUnpoekr).

4.4. KoHCTpyKIHMS CKONB3SMIEH OHOpHl JOJDKHA oOeclednBaTh IIepeMeIeHHe TPyObl B OCCBOM HampaBieHHH. KoHCTpykims
HETO/BIDKHBIX OHOpP MOXET OBITH BBINOJIHCHA IIyTEM YCTAHOBKH IBYX My(T pPAZOM CO CKONB3SIICH OMOpoi WiM My(THl U TpOIHUKA.
HemnonsmxHoe kpemieHne TpyOOIpoBoga Ha OIOpe IyTeM CXKaTUs TPYOOIPOBOA HE JOIIyCKaeTCs.

4.5. Ilpu npoxone TpyOOIpoBoaa yepe3 CTEHbl U IEPEropoJKH AO0JKHO ObITH obecredeHo ero cBoOOJHOE InepeMerieHue (yCTaHOBKa
TWIb3 M Jp.). IIpu CKpbITOil mpokiazke TPyOONpPOBOJOB B KOHCTPYKIMH CTEHBI MM IIOJNA JOJDKHA OBITH oOecredeHa BO3MOXHOCTD
TEMIIEPaTypHOT'0 YIUIMHEHHS TPYO.

4.6. lns cucteM BOJOCHAOXEHHMs, 3KCIUTyaTUPYEMBIX TOJIbKO B TEIUIbI MEPHOA TOAa, JOMYCKACTCs MPOKIAAKa TpyO BBILIEC TIIyOHHBI
npoMep3aHusl TPyHTOB. sl cHCTeM KpPYTJOrOJMYHON SKCIUTyaTallly HPOKIAAKy TPyOOHNPOBOZOB B 3eMIIE CJICAYEeT BBHIIONHATH C YYETOM
tpeboBanuii CHull 2.04.02-84*. C uenpro npeaoTBpaIIeHus pa3pyleHns TpyOOoIpoBoAa IpH U3MEHEHUH TEMIIEpaTyphbl, IPH MPOKJIaIKe €ro B
3eMJIe PeKOMEHIyeTCs yKIIaIKa crmocooom "3meiika".

4.7. IlpukiasipiBaeMoe yCHINE TPU COSTMHEHUN METATIMYECKUX TPYO ¢ pe3b0OBBIMH 3aKJIaIHBIMHU JIEMEHTAMH COSANHUTENbHBIX AeTalel
n3 PPRC He 10JKHO BBI3BIBATH pa3pylICHUE TTOCIEIHUX.
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Puc. 4.1. Buas1 onop

4.8. Tpy6onposox u3 tpydo PPRC He nomkeH nmpumblkaTh BIUIOTHYIO K cTeHe. PaccTosiHue B cBeTy Mexay TpyOaMH U CTPOUTEIbHBIMU
KOHCTPYKIIMSMH TOJDKHO OBITH He MeHee 20 MM MM ONIPEAeIAThCS KOHCTPYKIUEH OMOpEL.

5. COEJJUHEHHME TPYB

5.1. OcHOBHBIME criocobamu coeuHeHuH TpyO 13 PPRC npu MoHTaxe sBIAIOTCS:
KOHTAKTHasi CBapka B pacTpyo;

pe3p00BOE COEMHEHNE C METAIHIECKUMH TPYOOPOBOIaMU;

COCJMHEHNE C HAKUIHOM raifKoii;

COCIMHEHNE Ha CBOOOIHBIX (hIaHIaxX.

5.2. KoHTakTHas cBapka B pacTpy0 OCYLIECTBISICTCS IPH MOMOLIM HArpeBaTEIbHOIO YCTPOWCTBA (CBAPOYHBII ammapar), COCTOSIIETO U3

He siBisiercst ounmanbHbIM U3AaHUEM TPeIHA3HAYCHO JUIsl 03HAKOMUTEIIBHBIX I[ejIei. becriaTHo mpeaocTaBisieTcs! KITMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMa.



THIB3bI JUIS OIUIABJICHMSI HApPY)KHOH IOBEPXHOCTH KOHIA TPyObl M JOpHA JUIsl OIUIABICHMsS BHYTPEHHEl MOBEPXHOCTH pacTpyba
COEIMHUTENBLHON JIeTalM UM KOopIyca apMaTypsl (puc. 5.1).

- | VicxonHoe nonoxexue

- 1l Harpes

Ill FotoBoe coeauHeHune

Puc. 5.1. IlocsienoBaTe/IbHOCTH MPOLIECCa KOHTAKTHOI cBapKu B pacTpy6 Tpyobl u My Thl u3 PPRC 1 - mydTa; 2 - nopH
HarpeBaTeIbHOI0 YCTPOICTBA; 3 - THJIb3a HATPeBaTeJILHOTO YCTPOIicTBA; 4 - MeTKA HA BHeIIHeH MOBEPXHOCTH KOHIA TPYObI; 5 -
OTpPaHHYHNTEIbHBII XOMYT; 6 - Tpy0a; 7 - cBapHOii OB

5.3. KonTakTHas pacTpyOHasi CBapKa BKITIOUAET CIIEIyIOIIHE OTIePAIIHIL:
Ha cBapo4yHOM arnmnapare (cM. [Ipui. 3) yCTaHOBUTH CMEHHBIE HAarpeBaTeln He0OXOJUMOT0 pa3Mepa;

BKJIIOUHTh CBAapOYHBIH ammapaT B O3JIEKTPOCETh, pabodas TeMmIepaTypa Ha IIOBEPXHOCTH CMEHHBIX HarpeBaTeneii (+260 °C)
yCTaHABIUBACTCS aBTOMaTH4ecKU. CUTHATIOM TOTOBHOCTH CBAPOYHOTO allapaTa K padoTe SBISLETCS BRIKIIOUEHUE CUTHAIBHON JTaMIIOUKH;

Ha KOHIIE TPYObI CHATH (acKy mox yriom 30°;
KOHeI[ TPYObI 1 pacTpy0 COCIMHUTENBHON eTalH TIepe]] CBAPKOM OUHCTHTH OT TBLIH U TPSA3H U 00E3KHPUTD;

Ha TpyOe HaHECTH METKy (WM YCTAaHOBHTH OTPaHHYHUTEIBHBIM XOMYT) Ha PACCTOSIHHU OT TOpLa TpyOBI 0 METKU (MM IO Kpas XOMyTa),
paBHOM ITyOHHE pacTpyOa COEAMHUTENBHON JeTaly INTIoC 2 MM. BenuunHa paccTosHUA OT TopIa TpyOBI O METKH JUIs pa3IHYHbIX JHaMETPOB
IpHBe/ieHA B Ta0M. 5.1;

Tabmnuma 5.1

Hapyxublit nuametp |16 20 25 32 40 50 63 75
TPYOBL, MM
Paccrostaue 10 15 17 19 22 24 27 30 32
METKH, MM

pacTpy® cBapHBaeMOM JeTallM HacaJuTh Ha JAOPH CBAPOYHOTO almapara, a KOHEI[ BCTABUTh B THIIB3Y JIO METKH (0 OrpaHHYHUTENHHOTO
XOMYTa);

BbIZIEP)KATh BpeMs HarpeBa (CM. Tabi. 5.2), mocie 4ero CHATb TPyOy M COCAMHMTEIbHYIO JIeTalb C HarpeBarelel, COeIUHUTb APYr C
JPYroM M OXJIAAUTh €CTECTBEHHBIM IIyTEM.

Tabsuma 5.2

T T T -

i Hduamerp |Bpewms Harpesa,] TexHomoruueckasi Bpems oxiaxaeHus,,

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«JlpeBrpam - IepeBsIHHBIE JOMa.



| TpyOBL, MM | ¢ maysa He 6osee, ¢, MUH 1

+ + + + +
116 S 4 2 1
20 16 4 2 |
25 7 4 2 1
3208 6 4 |
140 2 6 14 !
150 118 16 14 |
163 124 '8 6 !
175 130 8 16 |
190 140 8 18 |
L + + +

Tlocne kaxaoW cBapKM HEOOXOIUMa OYMCTKA PabOYMX MOBEPXHOCTEW JOpHA M THIIB3bl HAIPEBATEIBHOI'O YCTPOWCTBA OT HAJMIIIIETO
Marepuaa.

5.4. BpeMs TeXHOIOTHYECKHUX ONEpaIyii CBapKH IPHUBEICHO B Ta0M. 5.2 (IpH TeMIepaType HapyKHOro Bo3myxa +20 °C).

5.5. Ilpu BBINOJIHEHWH TEXHOJIOTHUYECKOM orepanud "HarpeB" He JOMYyCKaeTcss OTKIOHEHHWE OCEBOW JIMHHM TPYObl OT OCEBOW JIMHHH
HarpeBaTeJIbHOr0 YCTpoiicTBa Oosee uem Ha 5° (puc. 5.2). st auameTpoB TpyO Oosiee 32 MM, B cilydae €Clli JUIMHA y4acTKa TpyObl Oosiee 2 M,
HE0OXOAMMO HCIOIB30BATh JIONOJHUTEIbHBIEC IOJCTaBKH, 00ECIIEUHBAIOIIIE COOCHOCTh TPYObI 1 HArPEBATEILHOIO yCTPOIICTBA.

HarpeBaTensHoe yCTporcTBO

Mydra

PPRC Tpyba

Puc. 5.2

5.6. Bo Bpems oxiaxIeHHs 3alpernaertcs MPOU3BOAUTH JIOObIE MEXaHWYECKHE BO3AEHCTBHA Ha TPyOy WM COCOUHHTEIBHYIO ACTalb
HOCIIE CONPSDKCHUS MX OIUIABJICHHBIX TOBEPXHOCTEH C LebI0 60Iee TOUHOI yCTaHOBKH.

5.7. BHelIHWiA BUI CBAPHBIX COCJMHEHHI JTOJDKEH YIOBJIECTBOPSATD CIACAYIONMM TPEOOBAHUSM:
OTKJIOHEHHE MEKIY OCEBBIMHU JIMHUSIMH TPYObI M COSTHHUTEIBHOM IETATH B MECTE CTHIKA HE JOJKHO MMPEBBIMIATH 5°;

Hapy>KHasi IIOBECPXHOCTb COSIIHHHTGHLHOﬁ JAC€Taliu, CBapeHHOﬁ C pr60ﬁ, HE NOJDKHAa MMETH TPCUIUH, CKIAAO0K W JAPYIrux Z[C(beKTOB,
BBI3BAHHBIX IIEPETPEBOM I[CTaIIeﬁ;

y KPOMKH pacTpyba COCIMHHUTENbHOM JeTalH, CBApEHHOW ¢ TPyOOH, HOJDKEH OBITh BHICH CIUIOIIHOM (IO BCell OKPYXKHOCTH) BaJUK
OILIABJICHHOIO MaTepHaa, Clierka BBICTYIAIONINIT 32 TOPLEBYIO IOBEPXHOCTH COCMHHUTEIBHOM ACTAIH.

5.8. KoHTakTHY!0 CBapKy MOJMIPONMICHOBBIX TPYO M AeTaneil TpyOonpoBoaa ciaeayer NpoBOAUTh IPH TEMIIEPAType OKPYKAIOIIEH cpelibl
He Hwke 0 °C. MecTo cBapKH cielyeT 3alyiiaTh OT aTMOC()EPHBIX OCAKOB U TIBLIH.

5.9. Coenunenne Ha cBOOOAHBIX (maHIax (puc. 5.3) ocymecTBIseTcs C MOMONIBIO BTYyIOK ¢ Oyprom (Ilpmn. 3), mpuBapuBaeMbIX
KOHTAaKTHOU CBapKOH Ha KOHIIBI TpyO, ¥ YCTAaHOBKOU Ha HUX CBOOOHO BpAIIAONIUXCS (IIAHIIEB.

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«JlpeBrpam - IepeBsIHHBIE JOMa.



Puc. 5.3. Coenunenne Tpyd n3 PPRC Ha cBoGoanbIxX (pranmax 1 - Bryaka ¢ Oyprom; 2 - ¢puanen; 3 - maiida metajuimdyeckas; 4 - 60T
MeTAJIMYECKHil; 5 - mpokIaaKa; 6 - cBapHOii 0B

5.10. ITpu cBapke Tpyd PPRC nuamerpom Goree 40 MM clieyeT HCIOJIB30BaTh ICHTPUPYIONIHE IPHCIOCOOICHNS.

5.11. lns monmy4yeHus: pa3beMHbIX coequHeHuil Tpyd u3 PPRC ¢ mMerammdeckumu TpyOamMu WM apMaTypod NPUMEHSIOT COSAMHEHHE C
HaKUAHOM raiikou (puc. 5.4).

Puc. 5.4. Coenunenne ¢ HaKuIHOM raiikoii 1 - Tpyda u3 PPRC; 2 - nerans u3 PPRC; 3 - HakuaHas raiika Merajindeckas; 4 -
pe3b0oBasi AeTajb; 5 - NPOKJIaAKa; 6 - CBAPHO¥i 1IOB

5.12. [Jerans 2 npuBapuBaercs k Tpyoe u3 PPRC xoHTakTHOH pacTpyOHOI#i cBapko# (. 5.2 u 5.3).

5.13. Ipu coeauHeHMH MeTaIMYECKUX TPYyO ¢ pe3bOOBBIMH COeAMHUTENbHBIMH fAeTamsiMu u3 PPRC yminoTHeHue ocymiecTBISeTCs
¢dropomnacroBoii teHror (PYM) nnm Jpyrum yrioTHUTENEHBIM MaTEPUAIIOM.

6. ICIIBITAHUE TPYBOIIPOBOJOB

6.1. VcnpIThIBaTh TPYOONpPOBOA ClIENyeT HPH IOJOXKHUTEIBHON TeMrepaTrype U He paHee 4eM uepe3 16 u mocie CBapKu MOCIEIHEro
COEUHEHHS.

6.2. PacueTHOE NaBieHne B TpyOOIPOBOE U BpeMs HCIBITAaHUS CIeAyeT HazHauaTh cornacHo CHull 3.05.01-85.

6.3. ITo OKOHYaHUH UCIIBITAHUI IPOM3BOIUTCS IPOMBIBKA TpyOOIPOBO/A BOJOIT B TeueHHe 3 U.

7. TPEBOBAHUSA 1O TEXHUKE BE3OITACHOCTH

7.1. an KOHTAaKT€ C OTKPBITBIM OrHEM MaTepuajl pr6 TOpUT KONTAIIUM IIJIaMEHEM C 06pa3OBaHI/I€M paciuiaBa U BBIACIICHUECM
YTJICKHCIIOro rasa, 1rmapoB BO/JbI, HEIPEIACIBbHBIX YTJICBOAOPOAOB U I‘a3006paSHHX IIPOAYKTOB.

7.2. CBapky TpyOOCOEIMHUTEbHBIX ACTAJEH ClleyeT IPOM3BOAUTH B IPOBETPUBAEMOM [TOMEIICHUH.

7.3. Ilpu paboTe co CBapOYHBIM aIIapaToOM CleLyeT cOOMIOAATh IpaBuiIa paboThl C SIEKTPOMHCTPYMEHTOM.
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8. HOPMATHUBHBIE CCBIJIKHU

CHull 2.04.01-85*. BHyTpeHHUIT BOAOMIPOBOJI ¥ KaHAIM3ALUS 3/1aHUI

CHulI 2.04.02-84*. Bonocua0xxenue. Hapys>kHble CETH U COOPYKEHUS

CHull 3.05.01-85. BHyTpeHHHE CAHUTAPHO-TEXHIHYECKHIE CHCTEMBI

CHull 2.04.14-88. TermoBas u3osnus 000py0BaHHs U TPYOOIIPOBOJIOB

CH 478-80. MucTpyKIus o IpOeKTUPOBAHUIO U MOHTaXXy CeTel BOZOCHAOXKEHHS M KaHAIM3alluH U3 IIIaCTMACCOBBIX TPYO
CH 550-82. HCTpyKIHMS 110 TPOSKTUPOBAHUIO TEXHOJIOTHYECKHX TPYOOIIPOBOIOB U3 IIACTMACCOBBIX TPYO

T'OCT 15139-69. [1nactmaccel. MeTO bl OIpeaesieHus IUIOTHOCTH (0OBEMHOM Macchl)

T'OCT 21553-76. I1nactmaccel. MeTon onpeneneHus TeMIepaTyphl I11aBIeHHs

['OCT 15173-70. Tlnactmaccel. MeTo 1 onpeielieHus: CpeaHero Kod(pGHIHEeHTa JIHHEWHOTO TEIIOBOTO PACIIUPEHUS

T'OCT 11262-80. [Tnactmaccel. MeTo UCTIBITAHUS HA pacTsDKEHUE

T'OCT 23630.1-79. ITnactmaccsl. MeTon onpeneiaeHns TEMI0EMKOCTH.

[Ipunoxenue 1

XUMUYECKASI CTOMKOCTD TPYB U COEJIUHUTEJBHBIX JTETAJIEN U3 PPRC (ITO IAHHBIM DIN 8078)

VcioBHBIE 0003HAYCHUS

— CTOEK;

— YCNOBHO CTOEK;

— He CTOEeK;

-— HeaocTaTovHan MHbopMaums.

fo®e

Crieyromine CHMBOJIBI OIMCBIBAIOT XUMUYECKHE KOHIICHTPALIUH:
VL: xonuentpauus meree 10%;

L: xonuenrtpanus 6onee 10%;

GL: nonnast pactsopumocts 1pu 20 °C;

H: koMMepyeckast OLieHKa;

TR: TeXHUYECKU YUCTAs.

T T -

i ArpeccuBHas cpena  |KoHueHTpa-] XuMudeckas CTOHKOCTb |

| st + T T +
| | 120°C [ 60°C | 100°C

+ + + + + +

|AueTanbaerny TR |Pmcymok - |- |
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|AneranbpeHoH TR {Pucynoxk PucyHox |- |

IAHTUAPHI YKCYCHOU KHCIOTHI | TR PrCyHOK |- - |
IYKCyCHasl KUCIIOTa, TR PucyHok |PucyHok |PucyHox |
\pa3z0aBieHHas | | | | i

'VKCyCHasI KHCIIOTa, 140% PrcyHOK |PHCYHOK |- !
\pasbaBieHHas | | | | i

|AnieToH TR Pucynox - - |

Kucnornsiit aneranruapun  40% {PucyHok |PucyHOK |- |
{AKpUIIOHUTPUIT TR {Pucynok PucyHox |- |
/AZIMIINHOBAs KUCIIOTA TR Pucynox |PucyHox |- |
Bozmyx TR Pucynok |PucyHok PucyHok |

Cymbdar Alaune Me-Me III \GL Pucynox PucyHox |- |

|AJITHITOBBIH CITHPT, 196% {Pucynok PucyHox |- |
\pa3baBieHHbIN | | 1 | |

Ksacupr TR Pucynox PucyHox |- |
Xtopua anoOMUHUSL 'GL {PucyHok [PucyHoK |- |
\Cynbdar aaoMuHusS GL {Pucynok PucyHox - |
{AMOepHast KucioTa GL {PucyHok [PucyHOK |- i
\JlByaMHHO3TaHOI TR PucyHOK |- - i
{AMMHuaK, ra3 TR {Pucynok PucyHox - 1
/AMMHaK, KHIKOCTh TR {Pucynok PucyHox |- |
|AHHITHH TR PrCcyHOK |- - |

/AMMHaK, BoJa 'GL \Pucynok Pucynox |- |
|/Anierat aMMOHHS 'GL PrucyHok |PuCyHOK |- |
KapbonaT ammonust IGL {Pucynok PucyHox - i
Xmopux aMMOHHS GL Pucynox PucyHox |- |
IDI0pUT aMMOHUS L 'PrcyHOK [PHCYHOK |- !
Hutpar ammonust \GL {Pucynok PucyHox |
\Docdar amMmmMoHUA GL Pucynox Pucynox PucyHok |
Cynbdar aMmMoHUs \GL PucyHok |Pucynok |PucyHox |
|Anerat amuna TR PucyHoK |- - |
{AMUJIOBBIH crIUIpT TR Prucynok PucyHok PucyHoK |
|AHUITHH TR PucyHok PucyHoK |- |
T'uapoxnopun anunuHA 'GL \Pucynok Pucynox - |
{AHOH 'TR {Pucynok [PucyHox - |

|{AHOH (nuknorekcaHoH) TR Pucynok Pucynok PucyHok |
{AHTH(PU3 H Prucynox Pucynox PucyHOK |

I TpUXJIOpPUZT AHTUMOHUS 190% {PrucyHOK |PHCYHOK |- |
1s16104nas kucnora L {Pucynok PucyHox - |
s16mounas xucnora 'GL \Pucynok |Pucynox - |
1slomounoe BuHO (opTo)  |H PucyHok |PucyHok |- i
Mapcxas Bogka H {Pucynok Pucynox - i
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MBbI1bSKOBas KUCIOTA 140% {Pucynok Pucynox |- |

MBIIIBSIKOBas KHCIOTA 180% \Pucynok Pucynok PucyHox |
Cmapokcun Oapust IGL PucyHok |PucyHok |PucyHox |
\Conu Gapus GL \Pucynok Pucynok PucyHoxk |
{AKKyMynaTOpHas kucinora |H PrucyHok |PuCyHOK |- i
(osexTpouT) L

Iuso H Pucynox Pucynox PucyHoK |
|Anbieru 'GL 'PucyHOK [PHCYHOK |- !

\Cmech 6eH3uH-0eH3011 18090/2090 Pucynok Pucynok ;PucyHok
‘Benzon TR Prucynox Pucynox PucyHoxk |
Xiopun 6eHzona TR PucyHOK |- - i

Bypa L {PucyHoxk PucyHox |- |

BopHas xucnora '\GL {Pucynok |Pucynok PucyHox |
bpom TR Pucynok Pucynok PucyHox |

[Taper 6poma Bce Pucynok Pucynok PucyHoK |
ByraaueH, ras 'TR PucyHOK [PrCyHOK [PHCYHOK |

Byran (2) nuon (1,4) TR {PucyHnoxk PucyHox |- |
Byrannnon TR Pucynox |PucyHox |- |
\Byrantpuon (1,2,4) TR 'PucyHOK [PHCYHOK |- !

Bytun (2) mwon (1,4) TR Pucynok - - |

|Anerar OyTHIa ‘TR {Pucynok |Pucynok PucyHox |
ByTrnoBsIi ciupt TR PucyHok |PucyHok |PucyHok |
ByTunosstii ¢penon GL Pucynox |- - |

By THIIOBBIN (eHo TR PrCyHOK |- I- !
ByTunenoBelil rmukoib 110% {Pucynok Pucynox |- |
ByTunenoBerit rmukons TR Pucynox |- - |
ByTHIIEH, )KUAKOCTD TR PHCYHOK |- - !
Kapbonat kanprust GL {Pucynok Pucynok Pucynox |
Xopua KabIus 'GL \Pucynok Pucynok PucyHox |
Cmapoxyiopua KanpLus GL PucyHok |PucyHok |PucyHox |
Funoxnopua Kanbuus L {PucyHox - - |
Hutpat xanpius 'GL {Pucynok PucyHox |- |
Kap6omun H PrcyHOK |- - i

Juoxenn yroepona, ra3  Bee \Pucynok Pucynox - |

1Jlnokcu yrirepo/a, sKUIKocThBee 'PrucyHOK [PHCYHOK |- !
Kapbonnmonokcun Bce Pucynok PucyHox |- |
Kap6orcynshun TR \Pucynok Pucynok PucyHox |
KaycTukoBas cona 160% PrucyHoK [PHCYHOK |PHCYHOK |
Xnopan TR {Pucynok PucyHox - 1
XnopamuH L PucyHOK |- - |

1 XItopaTaHo TR PucyHnok PucyHOK |- |
X1opHOBaTAas KUCIOTA 1% \Pucynok Pucynok Pucynox |
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X1opHOBaTask KUCIOTA 110% \Pucynok Pucynok Pucynox |

1 XTopHOBaTast KHCIOTA 120% {Pucynok |Pucynok PucyHox |
Xnop 10,5%  |PucyHok - - |

Xmop 1% \Pucynok Pucynok Pucynox |

Xop 'GL Prucynok PucyHok PucyHOK |

Xnop, ra3 TR Pucynok Pucynok PucyHox |
XnopHas Bojga, HacslmeHHas | TR Pucynox |- - |
XnopykcycHast kuciiora L PrcyHOK [PHCYHOK |- !
Xnop6enzon TR Pucynox - - |
Xnopodopm 'TR PucyHok [PucyHOK PHCYHOK |
(Xnopcynbdonosas kucinora TR PucyHnok PucyHok |PucyHok |
XpomMoBast KHCIIOTa 140% \Pucynok Pucynok Pucynox |

iXpomoBast kucinora/ceprast |15/35/50% Pucynok |PucyHok |PHCyHOK |

'KHCII0Ta/BoIa ! | | i i

' XPOTOHOBBI1 albAeru] TR {Pucynox |- - |
JInMoHHas kucnoTa VL {PucyHok [PrucyHok PHCYHOK |
JlumonHas kucnora VL {Pucynoxk Pucynok Pucynox
Copoackoit ra3 H PucyHoK |- - |
IKokocoBbrlit sxupHbIi crimpt | TR 'PrucyHOK [PHCYHOK |- !
KokocoBoe macino TR {Pucynox |- - |

Konbsx H \Pucynok Pucynox - |

Xuopun meau (1) GL PucyHok |PucyHok |- |
Huanun mequ (I) GL \Pucynok Pucynox - |
Hutpar meau (II) 130% IPrucyHOK [PucyHOK [PHCYHOK |
\Cynbdar meaun GL {Pucynok PucyHox - |
Kyxypysnoe macio TR \Pucynok Pucynox |- |

1 XJ101MKOBOE MAcIIO TR {PucyHok [PucyHOK |- |
Kpeson 190% {Pucynok Pucynox |- |

Kpezon >90%  |PucyHOK |- - |
{Lluksiorekcan TR PucyHok |- - |
{Llukorekcanosn TR {Pucynok |PucyHox |- |
{LIMKIIOreKCaHoH TR PucyHok |PrcyHok |PHCYHOK |
HexctpuH L PucyHok PucyHOK |- |
Fmoko3a 120% {Pucynok |PucyHok |PucyHoK |

11, 2 mnamMuHATaH TR PrucyHOK |PHCYHOK |- i
HuxnopykcycHas kucnora TR Pucynok - - |
Juxnopykcycras kuciora  ,50% Pucynox PucyHox |- |
1 uxmopOeH3uH 'TR 'PHCYyHOK |- - !

Huxnoparunen (1, 1-1,2) TR PucyHox |- - |
Jn3enbHast cMaska H ‘Pucynox PucyHox - |

JAMSTHIIOBBIA aMUH TR PucyHoOK |- - |
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HAustunossrit a3¢up TR {PucyHnoxk PucyHox |- |

Jurmukonesas kucnora  |GL Pucynok |PucyHox |- |
HAurekcun daranara TR PucyHok |PucyHok |- i
Ju-uco oxtungaramata TR {Pucynox Pucynox |- |
Ju-rco nponmmadhup TR {PucyHok [PucyHoK |- |
Humerudopmamun TR {PucyHnoxk PucyHox |- |
JMMeTHnoBsIi aMuH 1100%  |PucyHoK |- - |

1An-H OyTUIIOBBIH up TR PHCYHOK |- - !
JuHoHMTOBBIH (haTanaTt TR Pucynok |PucyHox |- |
JmoxTIIIOBEI (hatanaT TR \Pucynok |Pucynox - |
[Anokcan TR PucyHok PucyHok |- |
IutseBas Boga TR \Pucynok Pucynok Pucysox |
OtaHon L Prucynok |PucyHoK |- |

\Ota”on + 2% Tomyona 196% {Pucynox |- - |
\Otunanerar TR \Pucynok Pucynok PucyHox |
IDTHIIOBBIN CITUPT TR PrcyHOK [PrCYHOK |PHCYHOK |
\DTHUII0BBIN OEH301 TR Pucynok Pucynok PucyHox |
{DTUIIOBBII XJIOPHUL TR Pucynox Pucynox PucyHox |
|{DTHIICHOBBIA TUAMUH TR PucyHok PucyHok |- |

| DTUIICHOBBIH TNIKOJIb TR Pucynok Pucynok PucyHox |
\Okcun sTHIIeHa TR PucyHnox |- - |

Kucnora xxupnoro psra  20% Pucynox - - |
Kupnsie xucnotsl >C4 TR Pucynox PucyHok |- |
Bpoxenne conona H {Pucynok [PucyHoK |- '

Conu ynoodpenuit GL Pucynok PucyHox - |
IlneHounas BaHHa H Pucynox |PucyHox |- |

1drop 'TR IPrcyHOK |- I- !
Kpemuedropucroponopoanas 32% {Pucynok Pucynox - |
KHCIIOTa | \Pucynok Pucynok PucyHoK |
\®opmanbaerun 140% Pucynok PucyHox - |
‘MypaBbuHas KHCIOTa 110% Pucynox Pucynox PucyHok |
‘MypaBbHHas KHCJIOTa 185% Prucynok PucyHok PucyHOK |
\®pyxkTo3a L {Pucynok Pucynok Pucynox

| DOpyKTOBBIE COKH H Pucynok Pucynok PucyHok |

\DyphypHUIOBEIH CIIUPT TR PucyHok |PucyHoK |- |

Kenatun L Pucynok Pucynok PucyHox
T'moxo3a 20% Pucynox Pucynox PucyHoxk |
Cnuuepun TR PucyHok |PucyHok |PucyHox |
'muxonuesas kucnora 130% Pucynox PucyHox |- |
\ToruteHsIit )UBOTHEIN xup | H {PucyHox |- - |
{HCL/HNO 175%/25% Pucynok Pucynok PucyHok |
po3 l T R
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Fenrtan TR {Pucynok |PucyHok PucyHoK |
T'excan TR Pucynok |PucyHox |- |

Cekcantpuon (1,2,6) TR PucyHok |PucyHok |- i

T'uapasuaruapat TR {Pucynox |- - |
idTopoBogopoaHas kuciora (48% PrcyHok |PrcyHOK |PHCYHOK |
\Consnas kucnora 120% {Pucynok PucyHox |- |
\ConsHas xucnora 120% - 36% Pucynox PucyHox PucyHOK |
|dTopucToBOOpOAHAs K1CI0Ta40% {PucyHok PucyHOK |- |
\dTopucToBOomOpOAHas KHUCI0Ta,70% \Pucynok Pucynox |- |
‘Bomopon TR Pucynox |PucyHox |- |

1 XJTOpUCTBIi BOZOPO TR PucyHnok |PucyHox |- i
Ipoxcun Bogopona 130% {Pucynox Pucysox - |
HnarucroBomopoxnHas xkucinora TR Prucynok |PucyHoK |- |
\CepHOKHCIIBII 112% \Pucynok Pucynox |- |
TUIPOKCHIAMMOHUH | Pucynok Pucynox PucyHoxk |
JlonnHOBEI pacTBOp H {PucyHok PucyHoOK |- |
M300KTaH TR {Pucynoxk Pucynok PucyHox |
M3omporn TR Pucynox Pucynox PucyHoxk |
Kepocun H Pucynok |PucyHok PucyHok |
|a-OKCHIIPOIHOHOBas KucnoTa [90% {Pucynok Pucynox - |
Jlanomuu H ‘Pucynox |PucyHox |- |

|Alletat CBUHIIA GL PucyHok |PucyHok |PucyHox |
JIpHSAHOE MacIo H {Pucynok Pucynok Pucynox |
\CMa3ouHbIe Macia TR PucyHOK [PrCyHOK [PHCYHOK |
Xnopuzx Maruus GL Pucynok Pucynok PucyHok |
T'unpokcukapbonat maraust GL \Pucynok Pucynok PucyHox |
1Coit Maruus \GL PrcyHOK |PHCYHOK |- !
\Cynbdar maraus \GL {Pucynok PucyHok PucyHoK |
‘MenTon TR \Pucynok |Pucysox - |

Meranoun TR PucyHok |PucyHok |- i

‘Meranon 5% {Pucynok Pucynok Pucynox |
‘Merunanerar TR Pucynok |PucyHoK |- |
Metunamun 132% PucyHnox |- - |
Metundpomun TR Pucynok Pucynox PucyHox |
Mermixinopun TR {Pucynok [PucyHok |PucyHOK |
MeTHnITHIKETOH TR {PucyHnoxk [PucyHox |- |

PTyTBH TR {Pucynok PucyHox |- |

IComnu pryTH 'GL 'PucyHOK [PHCYHOK |- !

Monoxko H {Pucynok Pucynok PucyHox |
MuHepasbHas Bojga H PucyHOK [PuCyHOK [PHCYHOK |
Memnacca H PucyHok |Pucynok |PucyHox |
MoropHoe Macio TR {Pucynok Pucynox - |
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Ipupoauslii ra3 TR PucyHok |- - !

\Conu HuKeIs 'GL {Pucynok |PucyHox |- |

I | | y I y I |
|A30THas Kuciora 110% {Pucynok Pucynok Pucynox
|{A30THas KHCIIOTA 110 - 50% |Pucynok [Pucynok |Pucynox |
|A30THas KHCIIOTA >50%  |PucyHok |PucyHOK |PucyHOK |
\2-HUTpOITYOI TR {PucyHnoxk PucyHox - |
|A30THCTBIE Ta3bl Bce Pucynox PucyHox |- |

1Oneym (H SO +S0O) TR PucyHok [PrCyHOK |PHCYHOK |

o243 I T R

\OnMBKOBOE Macio TR \Pucynok Pucynok PucyHox |
lllaBenbHast KUCIOTA \GL PucyHok |PucyHok |PucyHox |
Kucnopon TR PucyHok |- - |

1O30H 10,5 ppm |Pucynox |PucyHnox |- |
apapunossie smynbcun  |H {Pucynok |PucyHox - |
IMapacdunoBoe macio TR Pucynox Pucynox PucyHox |
IepxnopHas Kuciora 120% {PucyHok PucyHoK |- |
epxyopaTunen TR {Pucynok |PucyHox - |
Hedts TR Pucynox |PucyHox |- |

Ddup HedTH 'TR 'PrcyHOK [PHCYHOK |- !
\Denon 5% {Pucynok Pucynox |- |

ideHoON 190% PruCyHOK |- - !
|DeHUITIPO3uH TR PucyHok |PucyHok |- i
T'uapoxnopun, pernn TR Pucynox PucyHox |- |
'rupO3MHA ! ! | | |

@ocren TR {Pucynok PucyHox - |
\Docdatsr GL Pucynox PucyHox |- |
1®ochopuas (oprodocdopHast) |85% IPrucyHOK [PrCYHOK [PHCYHOK |
'KHCTI0Ta | | | | |

|Okcuxnopun hocdopa TR {Pucynox |- - |

|dranuBas KuciaoTa GL PrcyHok PUCYHOK |- |
|dotosmybCHI H {Pucynok PucyHox - |
Bannsl ¢ ¢poTosakpenurenem H Pucynok |PucyHox |- |
[TuKpUHOBas KUCIIOTA IGL PucyHoK |- - |
buxpomar xamus GL Pucynox PucyHox |- |
Bpomar kxanus 110% {PucyHok [PucyHoK |- |
\bpomun kanust GL Pucynok PucyHox - |
KapOonart xamus 'GL \Pucynok Pucynox |- |
1Xsopar xanus '\GL PrcyHOK |PHCYHOK |- !
Xnopua xanust GL Pucynok PucyHox - |
Xpomar kxaus 'GL \Pucynok Pucynox |- |
Luanun kanus L PucyHok |PucyHok |- i
\dTopun Kanus GL {Pucynox PucyHox |- |
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Funporenkapbonara kanmust |GL {PucyHnok [PucyHox |- |

Cunpokcu Kamust 150% PucyHok |PucyHok |PHCYHOK |
{Moaun xamust GL PucyHok |PucyHok |- i
Hurpat xamus GL {Pucynox PucyHox |- |
Iepxmopar kanus 110% {Pucynok PucyHoK |- |
Ilepmanranat xanus GL {Pucynoxk PucyHox - |
Iepcynsdar xamus 'GL \Pucynok Pucynox - |
ICynbdar xamus \GL PrcyHOK |PHCYHOK |- !
IIponan, ra3 TR PucyHox |- - |

Ipomnanon (1) TR ‘Pucynok PucyHox - |
\[IponapruiioBelif cnupt 7% Pucynok |PucyHox |- |

IIponuonosas (mponanosast) >50%  PucyHox |- - |

IKHCIIOTA | | | | |

[MponunenoBsld raukoab TR PucyHok |PucyHok |- i
Mupuaun TR {Pucynok Pucynox |- |
Mopckast Boga H IPucyHOK [PHCYHOK [PHCYHOK |
KpemuueBas kucnora Bce {PucyHnoxk PucyHox |- |
Kpemuedropucras xucmora |32% {Pucynok PucyHox |- |
ICunukoHoBas aMysscust  |H 'PrcyHOK [PHCYHOK |- }
|CUITMKOHOBOE Macio TR Pucynok Pucynok PucyHox |
Hutpar cepebpa 'GL PucyHoK [PucyHOK PHCYHOK |
Counu cepebpa GL PucyHok |PucyHok |- i
|Anierat HaTpUs GL \Pucynok Pucynok Pucysox |
Benzoat HaTpus 135% {Pucynok [PucyHox - i
buxapOonat HaTpus \GL Pucynok Pucynok PucyHox |
bucynbdar HaTpus 'GL {Pucynok Pucynox - 1
bucynbduT HaTpUs L IPHCYHOK |- - !
Kap6onat Hatpus 150% Pucynok Pucynok PucyHox |
Xopar HaTpus GL Pucynox |PucyHox |- |

1 Xiopun HaTpust VL PucyHnok PucyHok |PucyHok |
Xnoput Hatpust 12 -20% Pucynok Pucynok Pucynoxk |

i Xpomar HaTpust 'GL PucyHOK [PrcyHOK [PHCYHOK |
Funpat Hatpus 160% Pucynok Pucynok PucyHok |
T'unoxnopun Hatpus 120% \Pucynok Pucynok Pucynox |
T'umoxopun HaTpus 110% {PucyHok |- - i
T'unoxnopun Hatpus 120% \Pucynok Pucynok PucyHox |
Hurpar matpus GL ‘Pucynox Pucynox |- |
ICUITKaT HATpHs L PrcyHOK |PHCYHOK |- !
\Cynbdar Hatpus GL {Pucynok PucyHox - |
\Cynbun HaTpus 'GL \Pucynok Pucynox - |
\Cynbdun HaTpus 140% Pucynok Pucynok Pucynok |
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Tuocynbdar HaTpust GL \Pucynok Pucynox |- |

Tpudocdar Hatpus 'GL {Pucynok Pucynok PucyHox |
iCoeBoe macio TR PucyHok |PHUCYHOK |- |
KpaxmanbHblii pacTBOp Bce Pucynox PucyHok |- |
KpaxmanbHblii cupon Bcee PucyHok |PucyHOK |- |
Huokeun cepst Bce {Pucynok |PucyHox |- |
Jroxenn cepol,ras TR {Pucynox PucyHox |- |
1JTHOKCHT cephl, )KUAKOCTh  |Bcee 'PrCYHOK [PHCYHOK |- !
\CepHas kucIOTa 110% \Pucynok Pucynok Pucynox |
\CepHas xucIoTa 110 - 80% |PucyHoK |PucyHOK |- |
\CepHnas kucnora 180%-TR  |Pucynok |PucyHox |- |
\Oneym Bce \Pucynok Pucynox - A
Tpuokcux ceps Bce {Pucynok PucyHox |- |
JsrrepHoe macio H {Pucynok Pucynok Pucynox
\TerpaxyopaTan TR Pucynox Pucynox PucyHok |
ITeTpaxyiopaTHICH TR PrcyHOK [PHCYHOK |- !
TerpaxsnopmeTan TR {Pucynok Pucynok PucyHox |
TerpasTun cBUHIA TR Pucynox |- - |
Terparuapodypan TR PucyHok |PucyHok |PucyHok |
Terparunponadranen TR Pucynok |Pucynok PucyHok |
I TproHMIXIIOpH TR PucyHok |PrcyHOK |PHCYHOK |
Tun (II) xnopug IGL PucyHok PucyHOK |- |

\Tus (IV) x1opug 'GL {Pucynox PucyHox |- |
Tonmyon 'TR PrcyHOK [PHCYHOK [PHCYHOK |
TpuxnopaTunex TR Pucynok Pucynok PucyHok |
| TpuxnopaneTuieHOBas 150% {PucyHok [PucyHoK |- |
IKHCIIOTA ! ! ! ! !
Tpukpesundocdar TR {Pucynok |PucyHox |- |
TputanomaMuH L Pucynox |- - |

BunHHBII1 yKCyC H Pucynok |PucyHok |PucyHox |
Kcunon, numerunoenson TR {Pucynok |PucyHok PucyHoK |
Jpoxoxn Bcee {PucyHox |- - |

{LuHk 'GL {PucyHnoxk PucyHox |- |
Tpuoxtundocdar TR {Pucynox |- - |
MoueBrHa '\GL {PucyHok [PucyHox - |
BazenunoBoe macio TR {Pucynok PucyHox - |
Ykeye H Pucynox Pucynox PucyHoxk |
Bununanerar TR PucyHok |PucyHok |- i
\CTHpabHBIN TOPOLIOK VL {Pucynok |PucyHok |- |
Bona, umcras H PucyHOK [PrcyHOK [PHCYHOK |
Bock H PrcyHok PUCYHOK |- !

Bunnas xucnora 110% {Pucynok Pucynox - |
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Buna

H

{Pucynok PucyHox -

+.

+.

+.

IIpunoxenne 2

(ctipaBoYHOE)

JOINIYCTUMOE PABOYEE JJABJIEHUE IIPU TPAHCIIOPTUPOBAHUU BO/Ibl B 3BABUCUMOCTHU OT TEMIIEPATYPbBI U

CPOKA CJIYKBBI (IIO JTAHHBIM DIN8077A1 U HUUMOCCTPOW)

T

T

Temneparypa, °C|Cpox ciyXO0bl, JIeT)|

Pabouee nasnenune, MIla

| | . +
! ! ! Tun TpyOsI

| | - T +
i i i PN10 | PN20 |
+ + + +
120 110 11,35 12,71 !
| 25 11,32 12,64 i

! 150 11,29 12,59 !
130 110 1,17 12,35 !
! 125 11,13 12,27 |

! 150 1,11 12,21 !
140 110 11,04 20,3 i
! 125 10,97 11,95 i

! 50 10,92 11,84 i
150 110 10,87 11,73 i
! 125 10,80 11,60 !

! 150 10,73 11,47 !
160 110 10,72 11,44 !
! 125 10,61 11,23 !

! 150 10,55 11,09 !
170 15 10,60 11,20

| 10 10,53 11,07 !

i 25 10,45 10,91 i

! 150 10,43 10,85 !
175 5 10,53 11,07

| 110 10,46 10,93 i

! 125 10,37 10,75 !
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COPTAMEHT TPYB U COEJJMHUTEJILHBIX JETAJEN U3 MOJUIPOITUJIEHA PPRC

180 1S 10,43 10,87 i
! 110 10,39 10,79 |
| 15 10,37 10,73 |
85 1S 10,39 10,79 i
! 110 10,29 10,61 !
190 1S 10,33 10,66 |
95 5 - 10,54 l
L + +
Pa3mepsl B Tabnunax ykazanel B MuntiMeTpax. G" - 0003HauaeT pa3mep B JroiMax.
Tpy6a PN10 (st X05101HO# BOJIBI)
D S KI/M Kon
20 1,9 0,107 BB10808
25 2,3 0,164 BB10810
Pucynox 32 3,0 0,267 BB10812
40 3,7 0,421 BB10814
50 4,6 0,652 BB10816
63 5,8 1,090 BB10818
75 6,9 1,450 BB10820
90 8,2 2,100 STRO90P10

Ipunoxenue 3

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



Tpy06a PN20 (st ropstueit, X0I0HOH BOJIbI)

D S KI/M Kon

16 2,7 0,118 STR16P20
20 3,4 0,172 BB10008

Pucynok 25 4,2 0,266 BB10010

32 5,4 0,434 BB10012

40 6,7 0,671 BB10014

50 8,4 1,050 BB10016

63 10,5 1,650 BB10018

75 12,5 2,340 BB10020

90 15 3,400 STR090P20

Tpyba apMupoBaHHas

D s KI/M Kox
Pucynox 20 34 0,184 BA10108
25 4,2 0,282 BA10110
32 54 0,456 BA10112
40 6,7 0,705 BA10114
Mydra
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D D L z Kon

16 25 29 12 SNAO16
20 29 34 14 BM11008
Pucynok 25 34 37 16 BM11010

32 43 41 18 BM11012
40 52 46 20 BM11014
50 65 52 23 BM11016
63 80 60 27 BM11018
75 98 65 30 BM11020
90 115 71 33 SNA090

Mydra nepexonHas

D D L L L Kon
1 1 2 3

20 16 13 14 23 SRE12016
25 20 15 16 23 BRI11112

32 20 17 16 26 BR11114

32 25 17 17 26 BRI11116

40 25 19 18 32 BR11118

40 32 19 20 30 BR11120

Pucynok 50 32 22 20 35 BR11122
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50 40 22 22 33 BR11124

63 40 26 22 43 BR11126
63 50 26 26 49 BR11128
75 50 38 28 44 BR11130
75 63 29 28 44 BR11132
90 63 27,5 28 49 SRE19063
IIpobxa
D D H Kon
1
20 29 25 BKB14108
25 31 30 BKB14110
Pucynoxk 32 43 32 BKB14112
40 43 32 BKB14114
50 43 32 BKB14116
63 83 51 BKB14118
75 100 57 BKB14120

Mydra koMO-Has (BHyTpeHHsIs1 pe3b0a)

D G" L L k Kon

16 172 17 13 12 S7101620
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Pucynox 20 1/2 18 12 12 BN21008

20 3/4 18 12 12 BN21010
25 12 18 12 12 BN21014
25 3/4 18 12 12 BN21012
32 1 22 16 16 BN21016

Mydra koMO-Has (HapyKHas pe3n0a)

D-G" L L k Kon
1 2
16 1/2 16 13 28 SZE01620
Pucynok 20 1/2 16 12 29 BN21208

20 3/4 18 14 28 BN21210

25 172 18 14 28 BN21214
25 3/4 18 14 28 BN21212
321 22 16 32 BN21216

VronapHUK KOMO-HBIN (HapyxKHas pe3p0a)

D-G" L k L k Kon
1 1 2 2
20 1/2 16 18 12 36 BD23508
Pucynok 20 3/4 16 18 14 36 BD23510
25 12 18 21 14 36 BD23514
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25 3/4 18 21 14 36 BD23512

32 3/4 20 21 14 36 BD23516
32 1 20 28 16 46 BD23518
YronbHuK
D D L V4 Kox
1
16 25 21 12 SKO01690
20 29 28 14 BD12008
25 34 32 18 BD12010
Pucynox 32 43 36 18 BD12012
40 52 44 22 BD12014
50 65 52 26 BD12016
63 80 62 29 BD12018
75 98 70 34 BD12020
90 115 80 34 SKO09090
Tpoiinuk
D D L Z Kon
1
16 25 22,5 12 STKO16
20 29 28 16 BT13108
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25 34 32 18 BT13110

Pucynox 32 43 36 18 BT13112
40 52 44 22 BT13114
50 65 52 26 BT13116
63 80 62 29 BT13118
75 98 70 30 BT13120
90 115 160 33 STK0902

TpoiiHuk nepexoqHoH

d-d-d D D L L Z Z Kon

20 16 20 29 25 23 32 16 12 STKRO02016

25 20 20 34 29 32 32 16 15 BT13524

25 20 25 34 29 32 32 16 15 BT13522

32 20 20 43 34 38 38 18 17 BT13536

32 20 32 43 34 38 36 16 17 BT13534

32 25 20 43 34 38 36 16 18 BT13542

32 25 32 43 34 38 36 16 18 BT13540

40 20 20 53 29 29 36 18 18 BT13544

Pucynox 40 20 40 53 29 53 36 18 18 BT13546

40 25 25 53 34 34 40 14 12 BT13548
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40 25 40 53 34 53 40 18 18 BTI13550

40 32 32 53 43 43 40 14 21 BT13552

40 32 40 53 43 53 40 14 21 BTI13554

50 32 50 65 43 45 52 26 21 STKRO05032

50 40 50 65 53 45 52 26 24 STKR05040

63 32 63 80 43 49 65 29 21 STKR06332

63 40 63 80 53 50 65 29 24 STKRO06340

63 50 63 80 65 55 6529 26 STKR06350

TpoitHIK KOMO-HBIH (BHYTPEHHsIS pe3b0a)

D G" L k L k Kon
1 1 2 2
Pucynok 20 1/2 15 12 12 24 BT25006
20 3/4 15 12 12 24 BT25008
25 172 19 18 12 24 BT25010
25 3/4 19 18 12 24 BT25012
32 1 20 22 14 18 BT25016

TpoiHUK pa3beMHBbIH (BHYTpPEHHSs pe3b0a)

D G A B C Kon
20 3/4 14,5 53 30 STKMO02025
25 3/4 16,0 64 36 STKMO02525
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Pucynok 25 1" 16,0 64 36 STKMO02532

32 3/4 18,0 70 45 STKMO03225

32 1 18 70 45 STKMO03232

TpoitHuk KoMO-HBIH (HapyxKHas pe3nda)

D G" L k L k Kox
11 2 2

Pucynok 20 1/2 15 12 12 36 BT25506
20 3/4 15 12 12 36 BT25508
25 172 19 18 12 36 BT25510
25 3/4 19 18 12 36 BT25512

Ckoba

D S B L Kon

Pucynox 20 4,0 53 365 BK16108
25 5,0 56 370 BK16110
32 6,4 68 376 BK16112
40 7,8 75 400 SKR040P20

YTONBHUK KOMO-HBIH, C KpeIuieHHeM (BHYT. pe3.)

D G I k 1 k Kox
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Pucynox 16 1/2 13 10 12 24 SNKO16
20 172 16 12 12 24 BB20108
20 172 15 12 12 23 SNKO020
25 3/4 16 24 12 29 SNKO025

Mydra koMO-Hast (BHYTpeHHsIs1 pe3b0a)

D G" Kon
321 BN21124

Pucynok 40 1 1/4 BN21126
50 1172 BN21128
63 2 BN21130
75 172 BN21132

Myddra komO-Hast (HapyxKHast pe3b0a)

D G" Kon

321 BN21424
Pucynok 40 1 1/4 BN21426

50 112 BN21428

63 2 BN21430

75 172 BN21432
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Mydra koMO-Hast pazbeMHast (BHYTp. pe3b0a)

D G A B Kon

16 12" 13 37 SZM01620
Pucynox 20 172" 40 40 SZM02020

20 3/4" 39 39 SZM02025

20 1" 45 45 SZM02032

25 1 47 47 SZM02532

32 1-1/4" 57 57 SZM03240

Mydra koMO-Hast pazbeMHast (BHYTp. pe3nba)

D-G" L L K K Kon
1 2 1 2
20-1/2 18 52 38 52 BN21108
Pucynox 20 - 3/4 16 42 28 38 BN21114

20-1 18 44 32 48 BN21116
25-3/4 18 51 38 52 BN21110
25-1 18 43 32 48 BN21118
32-1 20 51 38 52 BN21112

Mydra koMO-Has pa3beMHast (HapyXHasi pe3bda)

D -G" L L K K Kon
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20-12 16 51 28 38 BN21308
Pucynok 20 - 3/4 18 57 32 48 BN21314
20-1 18 o4 38 52 BN21316
25-3/4 18 57 32 48 BN21310
25-1 18 65 38 52 BN21318
32-1 20 65 38 52 BN21312

YToNbHUK KOMO-HBIH (BHYTpPEHHSIS pe3n0a)

D -G L k L k Kon
1 1 2 2
20-1/2 16 18 12 24 BD23008
Pucynok 20 - 3/4 16 18 12 24 BD23010

25-1/2 18 18 12 24 BD23012
25-3/4 18 21 12 24 BD23014
32-3/4 20 21 12 24 BD23016
32-1 20 28 12 24 BD23018

YTonbHUK KOMO-HBIN pa3beMHBbIH (BHYTp. pe3bda)

Pucynok D - G A B Kon
20-1/2" 14,5 27,0 SKOMO02020
20 -3/4" 14,5 27,0 SKOMO02025
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IIpoOka pe3nboBast

Pucynox d Kox
20 BK48110
25 BK48112
Omnopa
Pucynok D Kon
2x20 PRDV0202
2x25 PRDV0252

CMeHHBIE HarpeBaTesl K CBapOYHOMY arapary

D Kon

16 NAPO16

20 KP53202

25 KP53204

Pucynox 32 KP53206

40 KP53208

50 KP53210

63 KP53212

75 KP53214

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



90 NAP090

dnanert
D C D D Kon
1 2
40 58 80 135 SLNP040
Pucynox 50 60 110 145 SLNP050
63 62 125 160 SLNP063
75 72 150 195 SLNPO075
90 92 160 195 SLNP090
Mydrta pazsemnas u3 PPRC
d Kozx
Pucynok 20 BR47310
25 BR47312
32 BR47314
40 BR47316

My¢ta ¢ HaKUAHOH raikoit

D G A B Kon

16 172" 13 18,0 SNAMO01620
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Pucynox 20 12" 14,5 34,0 SNAMO02020

20 3/4" 14,5 34,0 SNAMO02025
25 3/4" 16,0 39,0 SNAMO02525
25 1" 16,0 39,0 SNAMO02532
32 1" 18,0 39,0 SNAMO03232

PasbeMHoe coequHeHue

D A B C Kopn
Pucynox 20 30 75 37,5 SRS020
25 38 79 39,5 SRS025
32 46 95 47,5 SRS032

BeHTHIIB ¢ BBITYCKHBIM BEHTHIBKOM (IIPaBBIii)

D A B C Kon

Pucynox 40 20,5 65,0 25,5 SVEV040P

50 235 80,0 40,0 SVEV050P

63 275 80,0 55,0 SVEV063P

(neBblit)

Pucynox 40 20,5 65,0 25,5 SVEV040L

50 23,5 80,0 40,0 SVEV050L
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63 27,5 80,0 55,0 SVEV063L

Omnopa ams TpyObl AUAMETPOM

D Kox

16 PREO16
Pucynox 20 BK49910

25 BK49912

32 BK49914

40 PRP040

63 PRP063

Kommencarop

D A B Kon

16 180 290 SKS016P20
Pucynox 20 200 420 SKS020P20

25 205 410 SKS025P20

32 215 400 SKS032P20

40 275 420 SKS040P20

KommekT cBapoyHOro 0060pyRoBaHUSL

HaumMenoBanue Kon
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Pucynox KC-1 KC52100

P4a1200W SVAP4A1200
P4a800W SVAP4A800
Pezax
Pucynox tpy6a: Dmin Dmax Kon
0 32 BMS53100
32 63 NUO063

Mertannuueckuil XOMyT ¢ PE3HH. POKJIAAKON

d Koz

20 001DN1

25 002DN1

32 003DNI1

40 004DN1

50 005DN1
Pucynox 63 006SDN

75 007SDN

100 008SDN

20-25 PRKMO0225

32-40 PRKMO03240
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50-63 PRKM606350
20 - 25 PRK02025
32-40 PRKO03240
50-63 PRKO06350
Jrobens
D Koxn
Pucynok M8 32 meramn LC
M8 75  metamn LY
M8 45  mIacTMAacCOBBIN PD
M8 65  mrypymn MeTayuIM4ecKui PS
Iaposoii kpan uz PPRC
D Kon
Pucynoxk 20 SVEK020
25 SVEKO025
32 SVEK032
BenTtuns
D Kon
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20 BV40808

Pucynok 25 BV40810
32 SVE032
40 SVE040
50 SVE050
63 SVE063
Kpecrosuna
D Tpy6sr Kon
Pucynok 20 BI113208
25 BI13210
32 BI13212

TIucroser TemnoBoit

Pucynox Momsocth Kon

1500 Bt IITB600
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