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HacTosiee MeTtoaunyeckoe nocobre COAEPXKNUT yKasaHUs U PEKOMEHIALMN MO NPOEKTUPOBAHUIO U MOHTaXYy CU-
cTemM TpybOonpoOBOAOB HAPY>XHOIO BOAOCHAOXEHUS, KaHaNM3aunmy U TeXHOOrMYecKnx TPy6onpoBOA0B 13 HAMOPHbIX
M3 Tpy6. MNprBegeHbl METOAMKNA MMAPABINYECKOro pacyeta CMCTEM BOAOCHAOXEHMS 1 HAaNMoOpHOW KaHann3aumu,
aTakke MNPOYHOCTHOIO pacyeTa HanopPHbIX 1 6e3HANOPHbLIX TPYOONPOBOAOB NPW VX NPOKIAAKe B rPYHTE M HAA3EMHOW
npoknaake. JaHbl pekoMeHaaumm no nepeBo3ke 1 xpaHeHuio Tpyo. MoapobHo paccMoTpeHa cBapka Tpy6onpoBoaAoB
13 MN3. [aHbl NpakTn4eckmne pekomeHaaumn.

BbinonHeHve ykasaHuii 1 pekoMeHgaumin sjaHHoM nocobve n CI 399.1325800.2018 obecneunt cobniogeHne Tpe-
©0BaHNIN K HAPYXXHbLIM CUCTEMaM BOOOCHAOXEHUS M KaHaIM3aumn, yCTaHOBNEHHbIX aencTaytowmmmn CMl 31.13330.2012
«BopocHabxeHue. HapyxHble ceT n coopyxeHusi», ClN 32.13330 «KaHannzaums. HapyxHble ceT n CoOopy>XeHust»,
CIM 129.13330.2011 «HapyxHble ceT 1 coopykeHnst BoaocHabXeHNs 1 kaHanusaummn», CM 75.13330.2011 «TexHonoru-
yeckoe 060pyaoBaHME N TEXHONOTMYECKNE TPYOOMNPOBOAbI».

M3paHve npegHa3HavyeHo ois NPOEKTHbIX, CTPOUTESbHbIX M 9KCMTyaTaUMOHHbIX OpraHmM3auuii, cneuyannanpyo-
wmxcsa B ob6nacty TpybonpoBOAHbIX CUCTEM BOAOCHAOXEHWS, KaHaNM3aunmn, ra3oCHabXeHs 1 TEXHOJIOMMYeCKNX
TPYyO6ONpPOBOAOB U3 MONMUITUNEHOBbIX TPYO.
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O6was TexHuyeckas nHpopmaums

O komnannm UKATJIACT ‘ @

rOCT P MCO 9001-2015
cnso nALEAAA
CAHKT-METEPEYPIA

3A KAYECTBO

MKAMJTIACT — coBpeMeHHOe NMpon3BoACTBO NOJSIMMEPHBIX TPYO U PUTUHIOB A1 CUCTEM BOA4OCHAOXeHMs, BOOO-
OTBELEHMS, ra30CHAOXEHNS N TEXHONIOMMHYECKMNX TPYOONPOBOAOB.

3aBof, ycnewHo covyeTaeT B cebe BbICOKYIO KBaNMPUKALMIO TEXHUYECKOTO 1 NPOU3BOACTBEHHOMO NepcoHana,
a Takxe OnbIT, HapabOoTaHHbIM B MPOM3BOACTBE NOMMEPHBIX TPYO, 1 BO3MOXHOCTN €BPOMNENCKOro 060pyaoBaHus.

[na npoeeneHns UCNbITaHW CbiPbsS 1 FOTOBOM NPOAYKLMX 3aBO4, pacrofiaraeT COBPeMeHHol nabopaTtopueit
KOHTPOJIA KQ4ECTBA, rAe CTPOro OTCEXMBAKOTCS CBOMCTBA MCXOAHbIX MAaTEPUANOB, @ TAaKKE COOTBETCTBME FOTOBbIX
TPY6 1 GUTUHIOB TPeOOBAHMSAM CTaHOAPTOB.

Cneunanuctbl MKATMJTACT obecneumBaloT 3aka3ymMkamM TEXHUYECKYIO W KOHCYbTALMOHHYIO NOAAEPXKY OT Npo-
€KTMPOBaHMS 0 caaym 00bekTa.

Ha npeanpusaTtum geicTByeT cucTeMa MeHeaXMeEHTa kayecTBa, ceptuduumposaHHas no 1ISO 9001:2015.

2011 - UKAMNACT - naypeaT npemun NpaButensctBa CaHkT-MeTepbypra no kayecTny.
2014 - IKAMNACT - naypeaT BCEPOCCUNCKOM NnpeMnn «HaumoHanbHaa Mapka Ka4ecTea».

2016 — UKAMJIACT HarpaxaeH aunnomMom 3a lll mecto n ygoctoeH npemueli MNpasutensctBa CaHkT-MNeTepbypra 3a
«JY4LUNIA MHHOBALMOHHBIM NPoayKT — 2016» B HoMmnHaummn «CtponTtenscTBo, XKKX 1 KOMNO3ULMOHHBIE (MOIMMEPHLIE)
Marepuanbi».

— MKAMNACT HarpaxaeH amnnomom 3a | MecTo B koHKypce MNpaButensctea CaHkT-MNeTepbypra «3a kayecTBo
TOBApPOB (MpoayKumn), paboT 1 yCnyr».

2017 - UKANNACT HarpaxneH gunnomom 3a |l mecTo B koHkypce MpaeuTtensctea CaHkT-MeTepbypra «3a ka4yecTBo
TOBapOB (MpoayKummn), paboT 1 ycnyr».

2018 — UKAMJIACT HarpaxgeH gunaomMmom 3a lll MeCTO B KOHKYPCE B KOHKYPCE MHHOBALIA.
— MKAMNACT HarpaxngeH amniomom 3a | MecTo B koHKypce MNpaButensctea CaHkT-MeTepbypra «3a ka4ecTBo
TOBapOB (NpoayKumn), paboT 1 ycnyr».

2019 — KAMJIACT BCTynun B accoumaLmio Npon3soanTenein TpybonpoBOAHbIX CUCTEM.

2020 — KATJIACT npoBEN NepBblii CNET ANNEPOB.
— MIKAMJTIACT pa6boTan B LUTaTHOM PeXMMe HECMOTPS Ha AaNMAEMMOSIOTMYECKYIO CUTYaLIMIO B MUPE.

2021 - UKAMNACT Bctynun B Accouyaumio NMonnumepHon NHTerpaumn.
— IKAMJTACT npuHsan yyactue Bo Bcepoccuiickom BOAHOM KOHIPEeCce B Ka4eCcTBe Crukepa.

2022 - IKAMNACT BcTynun B Poccuiickyto accoumaumto BoaocHabxeHus n sogooteseneHus (PABB).
— UIKATIJTACT npour3BEn yCTaHOBKY W YCAELLUHbIN 3anyCK HOBOWN 3KCTPY3WOHHOM NNHUM A5 MTPOU3BOACTBA
rodprpoBaHHbLIX MOANMNPONUIEHOBbIX TPYO HapyXHbIM anameTpom oT ID 500mm go OD 630Mm.

2023 — IKAMJIACT, nobeauTenb B HOMUHaLUMN «KpyrnHble NPOMBbILLIIEHHbIE NPEANPUATHS» B KOHKYPCE HAa COMCKaHne
Harpagbl NpasutenscTBa CaHkT-MNMeTepbypra — NMOY4ETHOroO 3Haka «3a Ka4yecTBO (MPoAyKLUMM) paboT 1 yCnyr.

2024 — KATMJIACT npour3BEn yCTAaHOBKY U YCMELLHbIN 3anyCk HOBO POTO(POPMOBOYHOW MALLUVHbI, 4715 YBENNYEHUS
ob6bemMa Npon3BOACTBA KONOALEB.
— IKAMJTIACT akkpeamToBan CBO labopaTopuio.

NKANNACT® www.icaplast.ru
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Paspen 1.
O6was TexHMyeckas nHpopmauus

Mpeumywiecrsa nonuatunexossix (M13) Tpy6 nepen Tpy6amm ns apyrmx marepmanos

Tpy6bi U3 M3 oGnanaloT paAoOM NPEUMYLLECTB Nepea Tpy6amMu ns TpagULMOHHBIX MaTepuUasnos:
® KOPPO3MOHHAas CTOMKOCTb;

® Cpok cnyx0bbl He meHee 50 neT”;

® CaHWTapHO-TMrMeHn4eckas u akosiormyeckas 6e30nacHoCTb;

® HM3Kas LUEPOXOBATOCTb U NPaKTUYECKOE OTCYTCTBUE 3apacTaHuns Tpyo;

® BbICOKasi CTOMKOCTb K rmapoabpasnBHOMY U3HOCY;

® BbICOKAsi XMMUYECKasa CTONKOCTb;

® YyCTOWYMBOCTb K T’MAPABANYECKMM yaapaMm;

® YCTOWNYMBOCTb K BO3AENCTBUIO BNyXOAI0LLMX TOKOB (HE MPOBOAST TOK);

e HebosbLLIOM BeC TPYO;

® 1erkoCTb TPAHCMOPTUPOBAHUS;

® MPOYHOCTb CBAPHbIX COEAMHEHWNI, MPEBOCXOAALLAS MPOYHOCTb CaMuX TPYyO;
® BbICOKasi PEMOHTOMNPUrOOHOCTb.

Monstus MRS u SDR, npumeHsembie npu nogbope T1py6
n pacuete Tpybonpoeopos us 3

MonuaTtuneH, Kak 1 BCe TePMOMNNacTbl, ABASETCHA BA3KOYNPYrMM MaTepmanom, NoBeaeHne KOToporo B AedopmMm-
POBAHHOM COCTOSIHUM 3aBUCUT OT Harpy3ku, TeMnepaTypbl 1 BpeMeHU. OTO 03HAYaET, YTO 3aKOH 'yka As1s Hero He-
npumMeHnm, n, B cootsetctemmn ¢ FTOCT MCO 12162 1 1ISO 9080, nonycTimas Harpyaka Ha Tpyby Npu NpoYmx paBHbIX
YCNOBUSIX 32aBUCUT OT BENIMYUHbI MUHUMaNbHOW OJINTENBHON NPOYHOCTM MaTepumana, obo3Ha4aeMol kak
MRS (Minimum Required Strength). MuHnmanbHasa panTenbHas NPOYHOCTb — HaNpPsiXXeHne, NoJly4eHHoe NMyTem 3KC-
Tpanonsaumm Ha cpok cnyxobl 50 NeT B pe3ynbraTe UCNbITaHUi TPYO Ha UX CTOMKOCTb K BHYTPEHHEMY rMapocTaTu-
YyeckoMy aaBneHuto Boabl npu ee temnepatype 20 “C. HanpsixxeHne, BO3HMKAIOLLEE B CTEHKE TPYObI, KAk M3BECTHO,
NPSIMO NPOMOPLMOHASBHO MNMAPOCTaTUYECKOMY AABNEHMIO Y MPUBEAEHHOMY CpeaHEMY paauycy TpyObl 1 06paTHO Npo-
NOPLUMOHASIBHO TOJILLIMHE €€ CTEHKU. [T03TOMY NPY NPOYMX PABHbIX YCIOBUSIX C YBENIMYEHNEM TOJILLMHBI CTEHKN TPYObI
yBENMYMBAETCS U AOMYCTMMOE rMapoCTaTUYeCKOe AaBEHME, KOTOPOE B HEN MOXET ObITb CO34aHO.

MakcumarnbHoe gonyctnumMoe paboyee nasneHme B Tpybonposoae, 06o3HavaeTca kak MOP (Maximum Allowable
Operating Pressure).

_ _ 2MRS (1.1)
C(SDR-1)

roe C — KoaddUUMEHT 3anaca NPoYHOCTU, MPUHUMAEMbIN paBHbIM 1,25 Ans BOAONPOBOAOB U3 NMOSINSTUIIEHOBBIX
Tpyb 1 2-3,95 ans ra3onpoBoaos;

SDR - cTtaHgapTHOE pa3mMepHOe COOTHOLLEHWEe, PaBHOE OTHOLLEHWNIO HOMUHANIbHOIrO HapYyXHOro anameTtpa Tpyobl
d, K HOMVHAJIbHOV TONLNHE CTEHKW €.

MOP

SDR= &
e (1.2)

Mexay SDR 1 HoMuHasbHbIM paboynm gaeneHnem PN Tpyb cyLecTByeT 3aBUCUMOCTb, NPeAcTaBieHHas B Tabn. 1.1

* [y CrosIb30BaHUK B CETSIX X0JI04HOr0 BoAOCHabXeHus n kaHann3saumm B cooteetTcTBum ¢ FTOCT P 70628.2-2023.
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O6was TexHUueckas uHpopmaums

Tabnmya 1.1
CooTHOLWEeHUa MeXxay TunaMmum, HOMUHaJsibHbIM AaBJIeHUeM
" pa3sMepHbIMU XapaKTepucTuKamMu Ha npumepe Tpyo6 us MNd 100

Tpy6a us Mnd 100

Ha paBneHue, PN krc/cm? SOR L ALERIE TR
4 41 20
5 88 16
6,3 26 12,5
8 21 10
9,5 17,6 8,3
10 17 8
12,5 13,6 6,5
16 11 5
20 9 4
BbipaxeHune SDRT_1 , Bxopsuee B popmyny (1.1), xapakrepusyeT TpyOHyto cepuio S:
. SDF; -1 (1.3)

MakcumanbHoe paboyee aasneHuve B Tpybonposoae, Mla

_2c-e

- 1.4
P=49—e¢ (1.4

roe ¢ - Aornyckaemoe HanpsiXeHue B CTeHke Tpybbl, paBHoe MRS/C, MMa. 13 (1.4) cneoyerT:
d 1

G e _ SDR-1

p 2 2

=8 (1.5)

3aBucumocTt (1.1)—(1.5) naoT BO3MOXHOCTb paccymMTaTb COOTHOLLEHWE AnamMeTpa N TONLWMWHbI CTEHKN TPYObI
NPUMEHUTESNIBHO K KOHKPETHBIM YCI0BMAM 00bekTa cTpouTenscTa. OkoHYaTensHoO BbIOOp AnameTpa Tpyobl bynet
chenaH Ha OCHOBaHUK rmapasnnyeckoro pacyeTa Tpybonposoaa (cM. pasnen 2 «[1poekTnpoBaHue...»).
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CopTameHT HanopHbIX nonnatuneHosbix Tpy6 AQUASAFE

AN BOROCHABXEHUS, KOHANU3ALMM U TEXHONOrMYecknx Tpybonposoaos ™

Tpy6el AQUASAFE ona BopocHabxeHus, kaHanndaumm Boinyckatotes no FOCT P 70628.2-2023 ot & 20 mm

no < 1200 mm 13 N3 100 ¢ MRS 10,0 MMa n N3 100 RC (cTonkunii K pacTpecknea-
Huto) ¢ MRS 10,0 MMNa u MmakcumanbHbiM pabounm gaeneduem ot 0,32 MMNa po
2,0 MMa. 311 xe Tpybbl MOryT ObITb UCMONB30BaHbI AN TEXHONOrMYECKNX TPyOONpoBOJ0B.

Tabnvua 1.2
CopTtameHT TpyO
s HomuHanbHasa
% SDR11 SDR13,6 SDR17 SDR21 gﬂ%‘ﬂg
) § 0605104KM, MM
I o HomuHanbHoe naenexuve, 10° Ma (6ap)
ElS 3 Sg
E% § E (:S? b % °§> s
% =L e) Macca | e, Macca e, Macca e Macca e, Macca ‘:S? gz a 55
o MM 1M, kKr | MM 1M, Kr MM 1M, Kkr MM 1m, kr MM 1m,kr | 29 8;
T = C o
ByxTbl, 0Tpe3ku oavHon L = 13 m
20 2,0 0,12 - - - - - - - - - -
25 2,3 0,17 2,0 0,15 - - - - - - - -
32 3,0 0,28 2,4 0,23 2,0 0,19 - - - - - -
40 3,7 0,43 3,0 0,36 2,4 0,30 2,0 0,25 - - - -
50 4,6 0,67 3,7 0,55 3,0 0,45 2,4 0,37 2,0 0,31 - -
63 5,8 1,06 4,7 0,88 3,8 0,72 3,0 0,58 2,5 0,49 0,8 +0,7
75 6,8 1,48 5,6 1,24 4,5 1,02 3,6 0,83 2,9 0,67 0,8 +0,7
90 8,2 2,14 6,7 1,78 5,4 1,47 4,3 1,19 8.5 0,98 0,9 +0,8
110 10,0 | 3,17 8,1 2,64 6,6 2,18 5,3 1,78 4,2 1,44 0,9 +0,8
OT1pesku anmHon L =13 m
125 11,4 | 4,12 9,2 3,40 7,4 2,78 6,0 2,28 4,8 1,85 1,0 +0,8
140 12,7 | 5,13 | 10,3 4,26 8,3 3,49 6,7 2,85 5,4 2,33 1,1 +0,8
160 146 | 6,74 | 11,8 5,56 9,5 4,56 7,7 3,74 6,2 3,06 1,1 +0,8
180 16,4 | 8,51 13,3 7,05 10,7 5,77 8,6 4,70 6,9 3,81 1,1 +0,8
200 18,2 | 10,50 | 14,7 8,65 11,9 7,11 9,6 5,83 7,7 4,73 1,2 +0,8
225 20,5 | 13,30 | 16,6 | 11,00 | 13,4 9,02 10,8 7,36 8,6 5,94 1,3 +0,8
250 22,7 | 16,30 | 18,4 | 13,50 | 148 | 11,10 | 11,9 9,01 9,6 7,36 1,4 +0,9
280 25,4 | 20,50 | 206 | 17,00 | 16,6 | 13,90 | 13,4 | 11,40 | 10,7 9,18 1,4 +1,0
315 28,6 | 25,90 | 23,2 | 21,50 | 18,7 | 17,60 | 15,0 | 14,30 | 12,1 11,70 1,5 +1,0
355 32,2 | 32,90 | 26,1 | 27,20 | 21,1 | 22,40 | 16,9 | 18,20 | 13,6 | 14,80 1,6 +1,0
400 36,3 | 41,80 | 29,4 | 34,50 | 23,7 | 28,30 | 19,1 | 23,10 | 15,3 | 18,70 1,8 +1,0
450 40,9 | 52,90 | 33,1 | 43,80 | 26,7 | 3590 | 21,5 | 29,30 | 17,2 | 23,70 1,9 +1,1
500 45,4 | 65,30 | 36,8 | 54,00 | 29,7 | 44,30 | 23,9 | 36,10 | 19,1 29,20 2,0 +1,2
560 50,8 | 81,80 | 41,2 | 67,70 | 33,2 | 55,50 | 26,7 | 45,20 | 21,4 | 36,60 2,2 +1,2
630 57,2 | 104,00 | 46,3 | 85,60 | 37,4 | 70,30 | 30,0 | 57,10 | 24,1 46,40 2,5 +1,2
710 64,5 | 132,00 | 52,2 | 109,00 | 42,1 | 89,30 | 33,9 | 72,80 | 27,2 | 59,10 3,0 +2,2
800 72,6 | 167,00 | 58,8 | 138,00 | 47,4 | 113,00 | 38,1 | 92,30 | 30,6 | 74,90 3,0 +2,2
900 - - 66,1 | 175,00 | 53,3 | 143,00 | 42,9 | 117,00 | 34,4 | 94,70 3,0 +2,2
1000 - - 73,5 | 216,00 | 59,3 | 177,00 | 47,7 | 144,00 | 38,2 | 117,00 3,0 +2,2
1200 - - - - 71,1 | 255,00 | 57,2 | 208,00 | 45,9 | 168,00 3,0 +2,2

Macca Tpy6 1 gonycTimas oBasibHOCTb TPYO nprBeaeHs! B Mpunoxexnn b.

* [MosiHbIz acCOPTUMEHT TPYO 1 pacoHHbIX AeTaner npyuseneH B Katanore AQUASAFE.
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O6was TexHUueckas uHpopmaums

Tpy6bl & 20—110 MM 13roTaBNMBalOT B NPSMbIX OTpe3kax 1 byxrax,
aTpybbl anameTpom 125 MM 1 6onee ToNbKo B MPsiMbIX OTpe3kax. AnvHa
Tpyb B NpsiMbix 0Tpe3kax oT 540 13 M c kpaTHoCTbIO 0,25 MM, Npeaens-
HO€ OTKJIOHEHWE OJIMHBI OT HOMUHANBbHOM +1%. OnuHa Tpyb B ByxTax
coctasnset ot 50 go 200 m. MpenenbHoe OTKIIOHEHME ASINHBI TPYO,
n3roToBnsieMblx B ByxTax, =1,5%. 1o cornacoBaHuto c noTpebutenem
N3roTaBnMBaloTCs TPYObl APYroi ANINHbI.

Tabnvua 1.3

HomMuHanbHbIN HapPYXHbIA CraHpapTHas di. mma LnpuHa
anameTp d, MM ANuHa 6yxTbl L, m 2 OyxTbl b, MM

20 200 600 880 290
25 200 600 950 330
32 200 650 1100 400
40 200 800 1300 500
50 200 1000 1600 500
63 200 1300 2000 620
75 200 1600 2250 800
90 200 1800 2520 800
110 200 2000 2880 900

200 2000 2650 1200

Tpy6bi anameTtpom 125-1200 MM 1oCTaBAsIlOTCS TOJIbKO B MpsiMbix oTpe3kax. 3asog VIKATJIACT Takxe MOXeT U3roToBUTb
6yxTbl LunpuHori oT 380 go 1200 mm ( Tpy6bl & 75-110 mm) n ot 270 10 680 mm ( Tpybbl & 20-63 MMm)

AnuHbl TPY6 HECTaHOapPTHLIX OYXT

HomuHanbHbIN
HaPYXHbI 20 25 32 40 50 63 75 90 110

avameTp d, MM

I.m 100-2000 | 100-1200 | 100-800 | 50-550 | 50-400 | 50-350 | 50-700 | 50-550 | 50-350

3aBoa KATJIACT MoxXeT n3rotoButb ByXTbl C LUArOM AJIHbLI 50 M.

Knacendumkaums HanopHbix nonunatuneHosbix Tpy6 AQUASAFE

3asog MKAMNACT npounssoaunTt Tpydsl AQUASAFE 13 M3 100 1 M3 100 RC ogHOCNOMHbIE, C CO3KCTPY3NOHHBLIMM
CNOSIMU Ha HAPYXXHOI M/MN BHYTPEHHEN NOBEPXHOCTSX TPYObI, Fae BCe CIoU UMEeIOT OANHAKOBbI YPOBEHb MUHN-
ManbHOW anuTensHon npoyHocTn (MRS) n TpyGbl C 4ONONHUTENBHON 3aMTHOM 060104KOM N3 TepMonnacTa Ha
HapPY>XHOW NOBEPXHOCTM TPYObI, IErko yAaNSeMOon Npu MOHTaxe.

Tpy6bl AQUASAFE npepHasHaveHbl )15 TpaHLWenHoro n 6ectpaHLueiiHoro cnocoba npoksiafiki HarnopHbIX ceTein
BOOOCHABGXEHUS 1 BOOOOTBEAEHMS.

Tpy6bl AQUASAFE npounasoasTes no TY 22.21.21-017-50049230-2024 n cootseTcTByioT FOCT P 70628.2-2023.

B cooTtBeTcTBUM C Knaccudurkaumen Tpyd na Nd3100 RC PM[ 40-20-2016, MHOrocsoMHble TPYyObl OTHOCST K TUMY
2, a Tpybbl C 3aLLMTHON 060NOYKON K TUNy 3.

OTtnnuuTtensHor YepTon noamatuneHa N3 100 RC aBnseTcs NoBbILLEHHAS CTOMKOCTb K PACNPOCTPAHEHMIO TPELLMH

No CPaBHEHWIO C 0ObIYHBIM NonnaTuneHom M3 100. Mpu ycnosum cobnoaeHrs NPaBuil MOHTaxa 1 akcrnyaTaumm
CcpokK cnyx6bl ceTen n3 Tpy6 M3 100 RC coctasnseT 100 ner.

CJMKA“”ACT® www.icaplast.ru
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Tunbl HanopHbIX TPY6 M3 nonuaTneHa

OpHocnoliHbie TpyOobl n3 M3 100 nnu N3 100 RC ¢ 3awmTHOM 0607104KOV U 6e3 Hee

Tpy6bl ns M3 100, N3 100+, N3 100 RC TpyO6bi u3 N3 100, N3 100+, 13 100 RC
nnameTpom oT 20 1o 1200 mm C 3almuTHOM 06onoukoii (PS)
anameTpom ot 63 oo 1200 mm

MHorocnoiiHble Tpyobl AQUASAFE n3 N3 100 unn N3 100 RC
amnameTtpom ot 110 oo 1200 mm

Tpy6bl AQUASAFE ML Il HanopHbie Tpyobl AQUASAFE ML Il PS HanopHble
ABYXC/OViHbIE OBYXCJOWHbIE C 3aLUTHOW 000/104KOW

Tpy6bl AQUASAFE ML Ill HanopHble TpyOsl AQUASAFE ML 1l PS HanopHble
TPEexcrnoviHbie TpexcroliHble C 3alUTHOI 060104KO

O6was TexHUYeckas uHpopmaums

M3 100 RC - HoBbIN TN NonnaTuneHa. Mo cpaBHeHUto ¢ nonnaTuneHom N3 100, oH obnagaeT 6onee BbICOKOM
CTOWKOCTbIO K MEASIEHHOMY PacnpOCTPaHEeHNIO TPELWH. MNpu co60aeHM YCNOBUI SKCTyaTaumm n MOHTaXxa CpokK
cnyx6bl Tpy6 13 M3 100 RC coctasnsier 100 net.

www.icaplast.ru C}M KANNACT® 9
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Tabnuua 1.4

Tun TpyObI

OpHocnoiHas Tpyba
AQUASAFE
13 M3 100, N3 100 +

PekomeHayemasi 0671aCTb NPMMeHeHUs

TpaANUVOHHBIM TPaHLLUEHbIA cnoco6.

OpHocnonHasg Tpyba

TpaHLWenHbln nnn 6ecTpaHLenHbli cnocob

13 M3 100, N3 100 RC
C 3almMTHOM o6onoykom (PS)

AQUASAFE MPOKJIaZKM C BO3MOXHOCTbLIO OTKa3a OT rnecya-

1n3 M3 100 RC HOro OCHOBAHUS 1 3aChIMNKU.
OpHocnoiHas Tpyba TpaHLWwenHbI nnn 6ecTpaHLleliHbli cnocob
AQUASAFE NPOKNAAKM C BO3MOXHOCTbIO 0TKa3a OT necya-

HOr0 OCHOBAHWS 1 3aCbINKM C AOMNOJIHATESIbHOW
3awmTon Tpybbl OT NOBPEXOEHUS.

Tpy6bl AQUASAFE ML II
HamnopHble ABYXCO/HbIE

[ByxcnoliHble TpyObl C pa3MepHO NHTErPUPO-
BaHHbIM 3aLLMTHBIM CJI0EM OT BHELLHEW ToYeu-
HOW Harpy3kum OJist 1lo6ObIX CrIOCOOOB MPOKJIAAKN.
MokasbiBaeT 3alIMTHbIE Ka4yecTBa K Pacrpo-
CTPAHEHMIO TPELLMH HaMPsXXeHNs.

Tpy6bl AQUASAFE ML I PS
HanopHble ABYXCNOliHbIe
C 3aLWMTHOM 060104KOM

[ByxcnoliHble TpybObl C Pa3MEPHO MHTErpUpPO-
BaHHbIM 3aLUMTHbLIM CJIOEM OT BHELLIHEN TO4Yeu-
HOW Harpy3ku onsa mobbix CNOCOO0B NPOKIAAKN.
[MokasbiBaeT 3aWmTHbIE Ka4eCcTBa K pacnpo-
CTPaHEHMIO TPELLMH HanpsiXeHus. 3awuTHas
o60ono4ka 13 NoMNPoONmUIEHOBOM KOMMNO3ULLMK
CNYXUT AN KOHTPONSA Ka4eCTBA MOHTAXHbIX
paboT, ocobeHHo meTogom MHBE.

Tpy6bl AQUASAFE ML Il
HanopHbIe TpexcnoﬁHble

TpexcnoriHblie TPyObl C Pa3MEepPHO UHTErPUPO-
BaHHbIMW 3aLUMTHBIMY CNOSIMU 15 JIIOObIX CMNO-
co060B Npoknaakn. Hapy>XHbIn 3aLLMTHBIN CRno
OT BHELUHEN TOYEYHON Harpy3km. BHYTpEHHUI
3alUMTHBIV CNOV NpuaaeT CTOMKOCTb K pacnpo-
CTPaHEHUIO TPELLUMH HAMPSXKEHWUS.

Tpy6bl AQUASAFE ML Il PS
HanopHbIE TPEXCNOVHbIE
C 3aLUTHOMN 060N04KOW

TpexcnoiiHble TPyObl C pa3MepHO UHTErPUPO-
BaHHbIMU 3ALLUTHLIMW CIOAMW As MoObIX CMO-
co00B Npoknaaku. HapyXHbln 3aLLMTHBIN CNo
OT BHELUHEN TO4YEYHON Harpy3km. BHyTpeHHUM
3alUUTHBIV CNOWM NPUAAET CTOMKOCTb K pacnpo-
CTPaHEHMIO TPELLMH HanpsXeHus. 3awuTHas
o60onoyka 13 NoMNPoONmUIEHOBON KOMMNO3ULLMK
CNYXUT NS KOHTPONS Ka4eCTBA MOHTaXHbIX
paboT, ocobeHHo meTogom MHBE.

HopmaTuBHbINA AOKYMEHT

FOCT P 70628.2-2023

TY
22.21.21-017-50049230-2024

UKAMNACT’

TPYBHbB M 3ABOLA
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CoprameHT coegunutensHbix aetanen UKAMJACT*

®oro 1.1. TpoviHnk IKATIJIACT ®oto 1.2. Tpovinuk MKATMJIACT
900 x 200 SDR17 13 100 C MOHOIMTHBLIM Kopriycom 1000 x 225 SDR17 13 100

CoeanHuTenbHble AeTanm U3 NoAnaTUIeHa HA3KOro AasneHuns narotasnmeatotcano TY 22.21.29-001-50049230-2021
(c M3ameHeHsiMK 1) METOLA0M CBapPKM BCThIK 13 NOSIN3TUNEHOBLIX TPYO, BbinyckaeMbix no FOCT P 70628.2-2023, nuTbs
nop, AaBneHnem, mex. 06paboTtkoit. OHM NpefHa3HaYeHbl A1 NPUMEHEHMS, B HEOOXOANMbIX Clyqasx, Mpy CTPOUTENb-
CTBe TPYOOMNPOBOAHBLIX CUCTEM: MOBOPOTHI TPACCHI, USMEHEHWE AnamMeTpa TPyOonpoBoaa, NPUCOEAMHEHE 3arMOPHON
1 perynupyoLLeli apmaTtypbl U T. .
dacoHHbIe 4YacTu BbiIMYCKalOTCS B TOM Xe AuanasoHe AuaMmeTpoB, YTO U HanopHble TPYObl U COOTBETCTBYIOT
FOCT P 70628.3-2023:

e oTBOZA cBapHor 30°, 45°, 60°, 90°, NpOCTON NN YANIMHEHHBIN, BO3MOXHO U3roTOBMIEHME C LLIArom yrna 5°,

a Takxe ¢ NtoObIM KONMYECTBOM CEKLINIM No 3aKasy;
¢ TPOWMHUK PABHOMNPOXOO4HOW CBAPHOM;

* TPOMHWNK HEPABHOMPOXOAHOW (PEeaYKLMOHHbIN) CBAPHOM;
* TPOMHWNK HEPABHOMPOXOAHON (PEAYKLMOHHbBIN) C MOHOJIMTHBIM KOPMYCOM;
* KpPEecTOBUHA CBapHas;

 BTyJSIka nog pnaHey, (pnaHew-naTpyook);

* ¢naHewl MeTananyeckuii ceoboaHbIn ans M3 Tpyo;

* nepexop (pesykuus);

° riepexon yKOPOUYeHHbIN (peaykums);

* Onopa HenoasuxHaga (bukcupyowas);

* ornopa HeMnoABUXHAs Mo, XOMYThbl KDEMEXHbIE;

* MydTa 3amTHaS;

e [eTanu 1 3IeMeHTbI N0 MHAMBUAYaANbHBIM YepTexam.

HepasbemHbie coegnHenus M3 1py6

HepasbeMHble coegnHeHus N3 Tpyd nosyyatoT cBapkoi. XopoLuas CBapMBaEMOCTb ABASETCS OOHUM U3 BaXHENLLINX
GaKTopoB, ONpeaenMBLLMX LUMPOKOE NpuMeHeHme Tpyo 13 nonvaTtuneHa. CBapHble coeauHeHs NomaTUIeHOBbIX
Tpy6 noapobHO paccmoTpeHbl B Pasaene 4 «[poknaaka n MOHTaX NOM3TUNEHOBbLIX TPYOONMPOBOA0B».

PasbemHble coeguHenus Tpy6 us 3.
CoepuHeHue c apmartypou u Tpy6onpoBoaamMm ns apyrmx Marepuanos

HanopHble nonnaTtuneHosble Tpyobl MKAMJIACT coeouHsaOTCS C 3anOpHON 1 perynupylollei apmatypoit. Haum-
6onee pacrnpocTpaHeHHbIN BUA pa3beMHbIX COeANHeHn — praHueBoe coeamHeHmne. 3To coeauHeHne BbINOHAOT

C MOMOLLLbIO BTYNKM Nof, pnaHeL, NpuBapruBaemMoit K KoHLy M3 Tpybbl, 1 cBOGOAHOI0o MeTainyeckoro gnaHua.

* MosiHbI acCOPTUMEHT acoHHbIX AeTaneri npuseneH B Katanore IKATJIACT.

www.icaplast.ru UKAMNNACT’
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cTanbHasa Tpyba
_ Y

N3 tpyba
M3 sTynka nop, pnaHew, YMIOTHUTESIbHOE KOJbLIO

dnaHeu, cBOOOOHbIN METaNINYECKNIA

Puc. 1.1. Cxema ¢naHLeBOro coeamnHeHus

Bbi6op 3anopHOi, perynnpyoLLei 1 Apyron apMaTtypbl, ycTaHaBAMBaAEMOW Ha NOMATUIEHOBbIX TPYGONpPOoBOAaX,
NPOBOAMUTCS B COOTBETCTBUM CO CTaHAAPTAMM, TEXHUHECKMMI YCIOBMSIMU, KaTasioramu, napameTpamMm TpaHcrnop-
TMPYEMbIX BELLECTB, C y4eTOM TpeBGoBaHuii NPoeKTa 1 YC0BUiA aKCyaTaumm.

®oro 1.4. ®oT0 1.5.
PasbeMHoe priaHLeBoe coeanHeHne lMpumep pnaHLeBoro coeanHeHus
13 Tpy6 13 Tpy6 1 cTaHAaPTHOV 3arOPHOM apmMaTypbl

HanopHble nonnatuneHoBble TPYOONpPoBOAbl COEANHSIOTCA C TPYOONPOBOAAMM N3 APYrX MaTePUasioB C MOMOLLIbIO
pa3beMHbIX CTaslbHbIX hNaHLEBbLIX COEOMHEHUN.

do
no NOCT 12822-8C

do
no MOCT 12820-80

Puc. 1.2.
®naHel cBo6oaHbIV MeTanmdeckuii no FOCT 12822-80 (puc. 1.2)

oT/ImM4aeTcs oT iaHLa npruBapHoOro
o FOCT 12820-80 10/1bKO yBEINHEHHBIM BHYTPEHHUM AnameTpom d,
4T0 103B0oJIieT cBOOOAHO HafAeTb ero Ha 13 Tpyby

NKANNACT® www.icaplast.ru
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Tabnuua 1.8

Cooteetctieue NI Tpy6 u bnaHueB CBOOOAHbIX METaNIN4ECKUX

HomMuHanbHbIN HAPY>XXHbIN AnameTp “Dy” dnaHua
AanameTp N3 TpyOhsI, CBOOGOAHOIro MeTasiZiIndieckoro,
MM MM
110, 125 100
140 125
160, 180 150
200, 225 200
250, 280 250
Sill5 300
355 350
400 400
450, 500 500
560, 630 600
710 700
800 800
900 900
1000 1000
1200 1200

Ona Tpy6 manbix anameTpoB (50 MM 1 MeHee), T. e. TaMm, rae GpraHueBble COeaVHEHUS, COeaMHEHMS METOA0M CTbl-
KOBOW CBapKM 3KOHOMUYECKM HELLeNecoobpasHbl UKV NPakTUYECKM HEBO3MOXHbI, NCMOJIb3YOTCS KOMNPECCUOHHbIE
OUTUHIU (0BXKNMHBIE DUTUHIU, LLAHTOBOE 0BXXNUMHOE CoOeaAMHEHME).

®oto 1.6. KomrpeccunoHHbIe (0OXUMHbIE) PUTUHIN.

Tabnnua 1.9

O6was TexHUYeckas uHpopmaums

Tunbl pa3beMHbIX COeAUHEHUI HanopPHbIX TPYO 13 N3

Tun pa3beMHOro coegnHeHus AvuameTp Tpyo, MM

dnaHueBoe coeanHeHne 63-1600

KomnpeccrnoHHoe (06>XKUMHOoEe) coeanHeHne 16-90

|
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Paspen 2.

[NpoekTupoBaHue

HApPYXHbIX TPy6onposopos

n3 nonuatuneHosbix Tpy6 AQUASAFE

Knaccudumkauus tpybonposopos

Mpu NCNONBL30BaHUN HAMOPHbLIX TPYO 13 MO HEOBXOAMMO yuUTLIBaTL crieayolme GakTopbl: Ha3HaYeHme Tpybo-
npoeoAa, B1A 1 paboymne napamMeTpbl TPaHCMOPTUPYEMOrO BELLLeCTBa, a Takxke Crnocob Npokiaaku.

Mo oGnacTn NnpuMeHeHUs HapyXXHble MOJIN3TUJIEHOBbIE TPYOONPOBOALI NOAPa3AEeNaIoT Ha:

* HapyXHble CeTN BOAOCHAOXEHWS, KaHaNM3aLUun 1 ra3ocHabXeHus (pacnpeaenmTesbHbIe ra3onpoBoabl);

e TEXHOJNIOrM4yeckmne TPyGomnpPoBOAbl: HAPYXHbIE BHEMOLWAA04HbIE Y BHYTPUMNIOLWAA04HbIE (MEXLEXOBbIE);

* HepTEeNnpPoBObI, TPYOOMPOBOAbLI 3aBOAHEHNS HEMTAHbIX NIACTOB 1 cOpPOCca NNacTOBbIX BO;

¢ TPybGOMNpoBOAbI NPY BYPEHUM CKBAXWH Ha BOAY;

* TPyOOMpPOBOAbI CXATOr0 BO3ayxa, MHEBMOABTOMATMKM, MHEBMOTPAHCMNOPTA, BO3AYXOBOAbI;

¢ 3aKPbITble OPOCUTENbHBIE CUCTEMbI 0OBOAHEHNS NACTOULLL, OCYLLIEHUS 3aKPbITLIM APEHAXKEM,
BHYTPUMOYBEHHOMO NOJSIMBA, NMOA3EMHOro o60rpesa rpyHTa Tennuu;

e kabenu cBs3u, kaHanoobpasoBaTenun U T. M.

Cuctembl BOAONPOBOAA PA3AENsioT HA XO3ANCTBEHHO-MUTBEBbLIE, MPOTUMBOMOXAPHbIE N TEXHONIOTNYECKHNE.
B oTaenbHbIX Cnyvyasx 3Tv CUCTEMbI MOTYT ObITb 00beaHEHHbIMU. HanopHble nonnatuneHoBbie Tpyobl MKAMJIACT
MOTYT NMPUMEHSATLCS BO BCEX YKA3aHHbIX CUCTEMAX™.

HanopHbie M3 Tpybbl MKAMJTACT 1Ccnonb3yloTCs HE TOMbKO A1 CO34aHMs HAaNOPHbIX KaHaNM3auui pasiinyHoro
TUNa, HO U AN ceTel ObITOBbIX U JIMBHEBBIX CAMOTEYHbIX KaHaNM3aLnii.

CuctemMbl ra3ocHabXeHUs B 3aBUCYMOCTY OT AAaBMIEHMS ra3a pasfensioT Ha Cneayowme KaTeropum: HU3Koro
nasneHus (He 6onee 0,005 MMMa), cpeaHero (0,005-0,3 MIMa) n Bbicokoro gaenexHus (0,3-0,6 MIMa). CooTBeTcTBY-
towme N3 Tpybsl MKAMJTACT ans ra3ocHabXeHMs MOryT NMPUMEHSITLCS BO BCEX YKa3aHHbIX CUCTEMAX.

K TexHonornyeckum Tpyéonpoeogam 13 13 Tpybd OTHOCATCS B T. 4. TPYOONPOBOAbl FOPHOA0ObLIBAOLLEN NPO-
MBILLJIEHHOCTU — MYJIbMOMPOBOAbI AJ1F TPAHCMOPTUPOBKM BOAbI C COAEPXXAHMEM TBepAbIX YacTuL,, HanprumMep
Liniaka, CycrneHaui 1 T. n., a Takke TpybonpoBoabl 6anbHEOTEXHUYECKMX CUCTEM A1 TPAHCNOPTUPOBKY PAaCTBOPOB
coseit, ne4ebHo rpsi3n 1 Apyrnx BeELECTB. TexHonornyeckue TpybonpoBoapbl B 3aBUCMMOCTN OT GU3NKO-XUMUNYECKNX
CBOIACTB TPaHCMNOPTMPYEMbIX MO HAM BELLECTB NOAPa3aeNsioT Ha KaTeropum 1 rpynnsl. NonnatuneHosbie TpyObl
MOTFYT MPUMEHSITLCS AJIS TPAHCMOPTUPOBKN XMMUYECKU arpecCUuBHbIX cpea,. Tabvua XMMUYeCKon CTOMKOCTH
Tpyb 13 N3 npmeeneHa B MpunoxeHun A.

* [y ycoBum 3alLmTel TPYOONMPOBOAOB OT OTKPLITOrO OrHS, BO3AEVCTBUS MPSIMbIX COJIHEYHBIX JTy4el n yyeta pabo4mx Temneparyp.
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®duU3nKo-MexaHUYecKme CBOMCTBA NONMITUAEHA TPYOHbIX MAPOK
dDur3nko-MexaHn4eckne CBOMCTBa NoNnaTuieHa TpyoHbIx Mapok na M3 100 npueeaeHsbl B Tab. 2.1

Tabnmuya 2.1
CeoiicTBa nonmaTuieHa Tpy6Hoi mapku N3 100

Knaccudukauua nonuatuneHa no MRS

Mokasartennb
na 100 M3 100 RC

MRS (MuHuMmanbHas pnnTensHas NpoyYHocTb, MlMa) 10,0
MnotHocTb Npu 23° C, kr/m® 960-970
Mokasartenb TekyvyecTn pacnnasa npu 190° C n Harpyake 5kr, r/10 0.1-0,5
MWH
Mpepnen TekyvyecTu Npu pactsxeHun, Mla, He meHee 21
OTHOCUTENbHOE YANIMHEHWE NPY pa3pbiBe, %, HE MeHee 700
TepmocTabunbHocTb Npn 200° C, MUH, HE MeHee 20
Temnepartypa xpynkocTu, ‘C, He Bbilue =70
CopaepxaHue caxu, % mac. 2,0-2,5
MaccoBasi [ons NeTy4Mx BELWECTB, Mr/Kr, He 6onee 350
Tvin pacnpegeneHns TEXHMYEeCKOro yrnepoaa -1
KoaddunumeHT TennoBoro pacwmperns, mm/m °K 0,15-0,20

JlaHHble npegocTaBieHbl KoMnaHuel Sabic — npon3BoanNTesIeM v MNOCTaBLUMKOM Cbipbs A5 3aBoaa UKATJIACT,
v cooTBecTBYIOT TpeboBaHusMm FTOCT P 70628.1-2023

MonnatuneH nonyyalT noAnMepusauven atuneHa. B 3aBucMmMocTn ot ycrnosuin nonumepusaumm noay4aemblia
NOMUITUIIEH MOXET UMETb PA3/IMYHOIO MIIOTHOCTb 1 COOTBETCTBEHHO KIAaCCUPULMPOBATLCS:

* NOINATUIIEH H1U3KoW nnoTHocTK 910-935 kr/m3 (M3HIM, LDPE, PE-LD );

* NONN3TUNEH cpeaHeit nnotHocTn 945-955 kr/m3 (MABCIM, MDPE, PE-MD);

¢ MONANSTUIEH BbICOKOW nioTHocTn 960-970 kr/m® (M3BIM, HDPE, PE-HD).

HaumHasa ¢ 1955 r., korga Obina n3roTosieHa nepeas NoaMaTUIEHOBas Tpyba (HM3KOro AaBfeHUs HA3KOW NoT-
HOCTU), HENPEepPbLIBHO BeAyTCS paboThbl MO YNy4LIEHWIO CBOMCTB, B HACTHOCTUM MUHUMaSIbHOW OJINTENBHOM NPOYHOCTHU
(MRS) nonuaTtuneHa. B HacTosLee BpeMs B MUPOBOW NPakTUKe UCMOMb3YIOTCS NonnaTuneHsl knaccos M3 80 (MRS
8,0) — BTOoporo nokonexHus, N3 100 n M3 100 RC (cToMKMI K pacTpecKknBaHMO) — TPETLENO M YETBEPTOr O MOKOJIEHUIA.

Tabnuua 2.2
Knaccudukaumsa nonnatuneHa anga nponsBoacTea Tpyo
B 3aBMCUMOCTMU OT €ro MMHUManbHOW AnuTenbHO npoyHocTtu (MRS)

Knaccudpukauunsa MRS, MMa AnutenbHasi NPOYHOCTD,
nosinaTuseHa MMa
na 8o 8,0 8,0-9,99
na 100 10,0 10,0-11,19

Kak cnepyet ns 3asucumocteit (1.1)—(1.5), c yenmyeHnem MRS MoxeT 6biTb YMEHbLUEHA TONLLMHA CTEHKN TPYObI.
B Tabn. 2.3 970 Noka3aHO Ha NpMMepPe HaNopPHO TpyObl AnamMeTpom 225 MM.
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Tabnuua 2.3
CpaBHeHUe pa3/IM4YHbIX KJ1IACCOB MOJIM3TUJIEHa Ha NpMMepe HarnopHoi TPyObl AauameTpom 225 MM

Tpy6a M3 auameTtpom 225 Mm en. n3m. na 80 na 100 ‘
MuHUManbHas oanTenbHas npoyHocTb MRS MMa 8,0 10,0
ToJLWMHA CTEHKN MM 16,6 13,4
BHyTpeHHWIA anameTp MM 191,8 198,2
TeopeTuyeckas Mmacca Kr 10,9 9,03
CTOMMOCTb (COOTHOLLEHME) % 110 100

Pacuer ponrospemeHHO NpoyHOCTH TPYO

Mo onpeneneHnio MUHUManbHOW OJINTENbHOM MPOYHOCTU NOSIMSTUIEHOBbIV TPYOONpPoBOA 6yaeT paboTaTe HE MeHee
50 neT npun Temnepatype TpaHcnopTupyemoi cpenpl 20 °C 1 COOTBETCTBYIOLLEM paboyeM AaBneHun™. YeenmyeHuve
TemnepaTypbl U/UNV faBNEHUS NMPUBOAMUT K CHUXXEHUIO CPOKa CNyX0bl TPy B COOTBETCTBUN C Tabn. 2.4.

Tabnuua 2.4
3aBUCUMOCTb CpOKa CJyX0bl TpyOonpoBoga oT TeMrnepaTtypbi U paboyero aaBneHus

Pabouee paBneHune, MlMa

Cpok cnyxo0bl, Temnepartypa,

net ‘C 0,4 0,6 1,0
20 0,40 0,60 1,0
30 0,25 0,40 0,63
50 40 0,16 0,25 0,40
50 - - -
60 - - -
20 0,45 0,67 1,12
30 0,30 0,45 0,75
25 40 0,18 0,28 0,45
50 - - -
60 - - -
20 0,50 0,75 1,25
30 0,35 0,53 0,90
10 40 0,22 0,35 0,60
50 0,12 0,20 0,32
60 - - -
20 0,53 0,80 1,32
30 0,40 0,60 1,00
5 40 0,25 0,40 0,67
50 0,16 0,25 0,40
60 0,10 0,16 0,25
20 0,60 0,85 1,40
30 0,50 0,70 1,20
1 40 0,38 0,56 0,95
50 0,27 0,40 0,65
60 0,16 0,25 0,40

* HanBbICLLIYIO MPaKTUHECKYIO XN3HECTTOCOOHOCTb CPELM HAMOPHbIX TPYOOMPOBOAOB 13 [13 (3Ha4YNTEILHOE MPEeBbILLeHMe 50-1eTHEro
Cpoka aKCrIyaraLmm) nokasanm MMeHHO Moa3eMHbIe TPYOOMPOBOAbLI XOJI0L4HOMO BOAOCHAGXEHMS.
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B cooteetctBuM ¢ TOCT ISO 161, nonnatuneHoBble TPyObl, Kak 1 TPyObl N3 APYrUX MOANMEPHbLIX MaTEPUANOB,
HOPMUPYIOTCS MO HAPYXXHOMY ANAMETPY.

Kak cnenyet 13 1abn. 2.4, NnpUMEHsSITb NONNI3TUIIEHOBLIE TPYOLI Npy Temnepatype Boile 60 °C He pekoMeHayeTcs.

Hu oguH 13 Tpex NnapameTpoB (OaBsieHMe, TemMrnepaTypa, CPOK Ciyx0bl) HE MOXET paccmaTpuBaTbcs 6e3 yyeTta
OBYX OPYrux napameTpoB.

MMapaenuueckuin pacyer NOANITUNEHOBLIX HAMOPHLIX TPy6onposoaoe

MapaenmMyeckumii pacyeT TPyO0NpPOBOAOB BbIMOJHAETCS C Liefiblo onpeaenieHns noTepb Hanopa noToka, Ha OCHO-
BaHWU Yero B JaibHenLeM BoIbUpaeTcs auamMeTp Tpyd 1 Mapka NOBbICUTENBLHOIO (U1 BaKyyMHOM0) Hacoca.

MoTtepun Hanopa H, MM BoA. CT., B O0LLEM cl/ly4yae Te4YeHUs XXUAKOCTU PaBHbI:

-h, (2.1)

WH. r

H=i.l+hM,C.+hB+hEB.+hCE

roe i — yoenbHas noTeps Hanopa Ha TpeHne, M/M;

h . — noTepu Hanopa B MECTHbIX COMPOTUBNEHNAX, M;

/ — pacyeTHas onvHa TpybonpoBoaa, M;

h_ - notepu Hanopa B BOAOU3MEPUTENbHbBIX YCTPOWCTBAX, M;

h__ —reomeTtpuyeckasl BbicoTa nogbema Bofbl (MJK0C UK MUHYC), M;

h_- rapaHTuiiHbIn Hanop nepen HaCoCHbLIM 060PYA0BAHNEM, M;

h, . — CBOGOMHbLIN HAMopP, HEOOXOAUMBIV U1 CO3AaHNA KOMMOPTHON CTPYM B BOAOPa3GopHO apMatype

YpnenbHas noteps Hanopa i onpepenserca no gopmyne:

A-V2 (2.2)

i= 200,

roe A — KoadPULUNEHT CONPOTUBAEHNS TPEHUS MO AJIHE TPYOONpoBOAa;

V — CKOPOCTb TEYEHUS XNAKOCTU, M/C;

g — YCKOpeHune cBOoOOAHOMo nageHns, M/c?

d'D — pacyeTHbI anameTp Tpyo, M. [JonyckaeTcs onpeaensTb kak d — 2e (HapyXHbl AnamMeTp MUHYC ABe TOJILLMHbI
CTEHKN).

CKOpOCTb TEYEHUS XNAKOCTN paBHa:
q (2.3)
roe g — pacyeTHbI pacxom XUaKocTu, M3/c;

md ?
w= 4p — nnoLwaab XMBOro cevyeHns Tpyobl, M2,

KoadpdunumneHT conpoTuBNeHns TpeHUa A ONpefenseTcs B COOTBETCTBMU C pernameHTaMu ceBoga npasu
CI 40-102-2000 «MpoekTupoBaHMe U MOHTaX TPpybONMpoBOOOB CMCTEM BOAOCHAOXEHUA U KaHanusaumm m3
noanMepHblx MaTepranos. O6wme TpeboBaHUs»:

b 1,312(2—b)lg%
0,5 ot 2 (2.4)
Vi= IgRe -1 ’
Ig 3,7d,

3
roe b — HeKOTOPOe YNCNOo NOA0OMS PEXMMOB TEHEHUS XNAKOCTU; Mpn b > 2 npuHUMaeTca b = 2.

IgRe

b=1+ IgRe,,

)

roe Re — paktnyeckoe 4ncno PerHonbaca.
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Re= —— (2.6)

roe v — kKoaddULUMEHT KMHEMAaTUYECKON BA3KOCTM XUAKOCTU, M?/c. Mpn pacyeTax X0noAHbIX BOAOMPOBOAOB Npu-
HumaeTcs paBHbiM 1,31 - 10 M2/c — BA3KoCTb BoAbl Npu Temnepatype +10 °C;
Re« — uicno PeiHonbaca, COOTBETCTBYIOLLEE HAaYay KBaapaTUYHON 061acTy rmapaBaMyeckmx CONpoTUBNEHNIA.

500d,
- 2 (2.7)
ReKE I<3
roe K, — rugpasnnyeckas LepoxoBaTocTb MaTepuana tpyo, M. 4nsa Tpyb 13 nonnmMepHbiX MaTepmanos NpruHUMaeTcs
K, =0,00002 m, ecnv nponsBoauTesb TPYO He A4aeT APYruxX 3Ha4YeHWi LepoxoBaToCTy.

B Tex cnyyasx TedeHus, koraa Re > Re, , pacHeTHOe 3HaYeHre napameTpa b CTaHOBUTCA PaBHbIM 2, 1 hopMyna
(2.4) cywecTBEHHO yrpoLaeTcs, obpallasck B U3BeCTHy0 dopmyiny MNpanatns:

0,5
vi= 3,7d,
lg 2

3

(2.8)

Mpu K, = 0,00002 m kBagpaTnyHas 061acTb CONPOTUBIAEHUIA HACTYNAET NPU CKOPOCTU TEYEHUS BOAbI
(v=1,31-10°m?/c), paBHoi1 32,75 mM/C, 4TO NPAKTUYECKN HELOCTUXMMO B KOMMYHaJbHbIX BOAOMPOBOAAX.

[na noBcegHEeBHbIX PAcYeTOB PEKOMEHOYITCH HOMorpammsbl (puc 2.1 n 2.2), a ansa 6onee TOYHbIX PacyeToB —
«Tabnvubl AN rmapaBanyeckoro pacyeta Tpyd HanopHbIX U3 nonuatuneHa» (Mpogoyc O. A.)

[Mpu pacyeTax Nno HOMOrpaMmmMam pes3ynbTaT JOCTUraeTCs OAHVUM HaNOXEHUEM IMHENKN — CneayeT NPSIMON IMHUEN
COEOVHNTb TOYKY CO 3HAYEHNEM PACYETHOro AnameTpa Ha Lwkane d, C TOYKOM CO 3Ha4YEeHNEeM pacyeTHOro pacxoaa
Ha wkane q (11/c), NPOAOIXUTb 3TY NPAMYIO JIMHUIO 00 NEPEeceveHns Co LKanamMm CKOpocTn V 1 yaoenbHbIX NoTepb
Harnopa 1000 i (Mm/M). Toukm nepeceveHns NPSMOr NTNHUN C TUMMU LKanamMn gatoT 3HadeHue Vi 1000 /.

Kak n3BecTHO, 3aTpaThbl 3/IEKTPOIHEPIUM HA NEepPeKayky XNAKOCTU HAaXoaAaTCa B NPSMON NPONOpLMOHaNbHON
3aBMCMMOCTY OT BENNYMHbBI H (NpY NpoYnx pasBHbIX ycnoBusx). MoacTtasme BeipaxeHue (2.3) B dopmyny (2.2), He-
TPYOHO YBUAOETH, YTO BENMYMHa i (@, cneposatenbHo 1 H) o6paTHO nponopLmoHanbHa pacyeTHOMY AvamMeTpy d,
B MNATOWN CTEMNEHN.

16-1-q9°2

= 2.
29 -n2-d° (2.9)

Bbilwe nokasaHo, Y4TO BeanyuHa d, 3aBUCWT OT TOJILLUMHBI CTEHKM TPYObl €: YEM TOHbLUE CTEHKA, TeM Bbille d
1 TeM, COOTBETCTBEHHO, MEHbLLE NMOTEPU HaNnopa Ha TPEeHUe 1 3aTpaTbl ANEKTPOIHEPrnun.

Taknm 06pa3oM, peaysibTaTbl PACYETOB TOJILWNHbLI CTEHKM € TPpyObl no ¢popmynam (1.1) — (1.5) B coveTaHmn
C pesyfibTaTaMu rMapaBanyeckmx pacyeToB no gpopmynam (2.1) — (2.7) no3BonstoT BbIOpaTb TPYOY C KOHKPETHbIM
3HaveHnemM SDR 1 KoHKpeTHbIM 3HadeHnem MRS. B 3aBMCMMOCTI OT BENMYMHBI PaCHETHOIO pacxona XnaKkoCcTn Ha
ob6bekTe 1 Tpedbyemoro Harnopa nogdupaeTcs Mapka NoBbICUTENIbHOIO (BaKkyyMHOI0) Hacoca. Ecnu B aanbHenwem
no KaknMm-nmbo npuyMHam MeHsieTcs 3HadeHne MRS Tpy6bl, ee AuamMeTp 1 TonwmHa cTeHkn (SDR) A0MKHbI ObITb
nepecymTaHbl.

CnenyeTt MeTb B BUAY, YTO B LIENIOM psifie cryvaes npumeHeHne Tpyd ¢ MRS 10,0 B3ameH Tpy6 ¢ MRS 8,0 no3sonsiet
Ha OMH TUMOPAa3Mep YMEHbLUUTbL AMameTp Tpybonposoaa. NMoatomy npumeHeHmne komnanunen WKAMACT nonma-
TuneHa N3 100 (MRS 10,0) B3ameH nonnatmuneHa N3 80 (MRS 8,0) onsa nsrotosneHns Tpyd NO3BONSET YMEHbLUUTb
TOJILLMHY CTEHKU TPYO, NX MACCy U MaTepPUanoeMKOCTb.
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Puc.2.1. Homorpamma Asis onpeneneHusi noTepb Haropa B Tpybax anametpamu 6 - 100 Mm.
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CroikocTb K ruapoabpasnBHOMy U3HOCY

Tpy6bl 13 M3 UMEIOT BLICOKYIO CTOMKOCTb K rapoabpa3nBHOMY M3HOCY, 4TO 00YyCiaBAnBaeT Liesiecoo6pa3HOCTb
NX NPUMEHEHNS N TPAHCMOPTUPOBKM XUOKOCTEN C coaepXaHueM TBepablX YacTul. Mpu npuMmeHeHnn Tpyo 13
M3 B ceTax caMOTE4HOM IMBHEBOW KaHaNM3aLmm C coaepXXaHeM TBepAblX 4acTuL, U3HOC ByAeT COCTaBATbL MeHee
0,5 MM Ha Becb 50-11eTHWI 3KCMTyaTaUMOHHbIN Nepuoa, Y UM MOXHO npeHebpedb. B HanopHbIX TEXHOMOrMYeCKUX
Tpy6onpoBoAaXx, TPAHCMOPTUPYIOLLMX XXNOKOCTb C COAepXKaHeM TBepAbIX HacTuLl, abpasvBHOMY M3HOCY ByayT nof-
BepraTtbCsl B MepByio o4epeab MecTa Cy>XeHuii 1 NoBopoToB. HaGntogaeMblii UISHOC B NOJSIMATUIEHOBLIX TPYHax Co-
CTaBMAET IMLLb HEBGOJIbLUYIO HACTb M3HOCA, UMEIOLLEENO MECTO B aHANIOMMYHbIX YCIOBUSX HA MOBOPOTaX CTaslbHbIX TPYO.

TpyObl N3 acbecTouemMeHTa

=
= 3,0 A_
o
=
s
g— 25 / Tpybbl N3 CTEKIONNacTnKa
2

2,0

1,5 |- 6ETOHHbIe TPYObI

1.0 L // Kepamuyeckume Tpyobl

/£ TpyGbI 13 MNBX
0,5
Tpy6b! N3 M3
>
0 200000 400 000 600 000

KONMYECTBO LMKII0B BO BpeEMS nccnenosanus, N

Puc. 2.3. CrorikocTb k ruapoabpasvsHoMy naHocy. [aHHble uccnenosaHus Technische Universitdt Darmstadt
( TexHonornyeckoro YHusepcuteta Japmwtaara, lepmanus), npoBeaneHHoro Ha ocHoBaHum DIN 19534

XnMumnuyeckas CTOUMKOCTb

Tpy6bl N3 NONMaTUIEHA 0613Aal0T BEICOKON XMMUYECKOM CTOMKOCTLIO K BOMbLUMHCTBY arpecCUBHbIX cpea, nog,
BINSIHWEM KOTOPbIX TPAANLMOHHBbIE MaTepuasbl KOPPOAUPYIOT U CTapeloT.

XumMunyeckasi CTOMKoCcTb TpyO 13 N3 sABNseTcs NPOV3BOAHON TeMNepPaTypbl, KOHUEHTPALMW, AABEHUS 1 TUna
CamMoro BeLlecTea*.

Mpu HopManbHol (6M3koi k 20 °C) TemnepaType OHM YCTOMUMBLI K AACTBUIO LLIESIOYEN U TaKUX HEOKUCIAOLLINX
KMCNOT, Kak consHasa u docdopHas. Tpybbl 13 M3 ycToON4YMBbI K BO3AENCTBUIO CMMPTOB, dopManbaernga v CIoXHbIX
adupoB (aTunauetata). BBuay cBoe BbICOKOM XMMMUHYECKOM CTOMKOCTU TPYObI 13 13 MCNoNb3y0TCS B T.4. B KA4eCTBE
HedTENPOMbICNOBbLIX, /151 TPAHCMNOPTMPOBKM HEOUNLLLEHHbLIX CTOKOB MPOMBbILLSIEHHbLIX MPeAnpPUATUA.

Mapo- 1 razonpoHMUAEeMocCTb TPYO 13 M3 He3HayMTenbHa.

* TABJINLIA XIMWYECKOW CTOVIKOCTU TPYE U3 M3 npuseaeHa B [punoxeHum A.
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Bbibop cnocoba npoknaaku Tpybonposoaa

HapyXHble ceTu U3 NoIN3TUNEHOBbIX TPY6 peKOMeHAYyeTCs NPOoKAaabiBaTh NOA3E€MHO, T. K. NPV HAA3EMHOM
npoknagke TpedyeTcs 3awmrta TPyGonpoBoaa TenNon30ALMOHHLIMI MaTepuanaMm s npeaoTspalleHns 3a-
Mep3aHNa TPAHCMOPTUMPYEMOTO BELLECTBA NPu OTPULATESbHLIX TEMMepaTypax BO3ayxa U Harpesa CTEHOK TPy6 npu
BO3/1EMCTBMM COMHEYHOW paamaLmm 1 NoBbILLIEHHbLIX TeMnepaTtyp Bo3ayxa. [sis HapyXXHbIX ceTeil ra3ocHaGXeHus
13 NONM3TUIEHOBLIX TPYO paspelueHa ToNbKO noa3eMHas npoksagka.

MonnatnneHoBble TPY6ONPOBOALI TAKXKE MOTYT ObITb NMPOJIOXEHbI:

* B 3[aHUSX (BHYTPULEXOBbIE UM BHYTPEHHWE TPYOONPOBOAbI) HA MOABECKAX, ONOPaXxX U KPOHLLTENHAX;

* OTKPbITO UM BHYTPM 60p03[4, LLAXT, CTPOUTENbHbLIX KOHCTPYKLMI, B KaHanax, 06pa3oBaHHbIX, HanpumMep, n3 rodp-
PUPOBaHHbIX NM1AaCTMaCCOBbIX TPYD, CKPbITO;

* BHE 34aHUI (MEXLIEXOBbIE UM HAPYXXHbIE TPYOONMPOBOAbI) HA SCTakaaax 1 onopax (B 060rpeBaemMbIx v Heoborpe-
BaeMbIX KOPOOax v ranepesx), B kaHanax (MPOXOAHbLIX MM HEMPOXOAHbIX) U B FPYHTE (6eckaHanbHas Npokianka).

KomneHcaums nuHeHbIX 3MEHEHMIH NONN3TUNEHOBLIX TPy6onpoeoaos

MonnatuneHoBble TPYObl XapakTeEPU3YIOTCH AOCTATOYHO BbICOKMM KO3 dULMEHTOM TEMIOBOrO IMHEAHOIO pac-
wmpeHus a. MNpu pacyetax npuHumaetcs o =2 - 104 1/ °C (0,2 mm/m - °C). OT0 06CTOATENBCTBO ONPEAENeT He-
006X0AMMOCTb y4eTa U3MEHEHUS ANIMHbI TPYOONPOBOAA B NMPOLIECCE 3KCrlyaTauuu, T. K. USMEHEHME TeMnepaTypbl
TpaHCNOPTMPYEMOI cpeabl MPUBOAUT K YAJIMHEHWUIO UW YKOPOYEHUO TPyGonpoBoaa.

CnenyeT MeETb B BMAY, YTO OECNpensaTCTBEHHOE N3MEHEHNE ANHbI TPYOONPOBOAA B Ty UM MHYKO CTOPOHY He
NMPUBOANT K BO3HUKHOBEHWIO B TPYOE HanpsixxeHnin, cnocoOCTBYIOLLMX ee pa3pyLUeHnto. Ecnm xe TpybonpoBoa, He-
NMOABUXEH, TO B €ro Tefle BO3HMKAIOT OCEBbIE N TAHTEHLUMANIbHbIE HANPSKEHWS. BennunHa oceBbixX HANPSXEHN He
3aBUCUT OT AJSIMHBLI TPYOONpPOBOAA 1 paBHa:

6o= E-at - L), (2.10)

roe E — moaynb ynpyroctu nonmatunena, Mra;

t, — MakcmanbHasa Temnepartypa, npu KOTOPOW MOXET aKCnayaTMpoBaTbCs Tpyoonposoa, ‘C;
tw — TeMneparypa, Npu KOTOPOI 3aKaH4YMBaNCs MOHTax Tpybonposoaa, °C;

o — KO3PDOULMEHT TEMSIOBOIO IMHENHOIO pacLumperns, 1/ °C.

TaHreHumanbHbIe HAaNPSXXeHNs 6, AonyckaeTcsd npuHnumaTth pasHbiM 10-12% oT o,,.

Ecnn pacyeTHOe 3HaYeHne CyMMbl HanpsXXeHun o, + o, MeHblue MRS TpyObl (6e3 yyeTa koaddurumeHTa 3anaca
NPOYHOCTM JaonycTumMmoe 3HaveHrne MRS nonmatuneHoBbix Tpy6 MKAMJACT pasHo 10,0 MMa (M3100)), To Tpydo-
NPOBOZ, pa3pyLUeH ObITb HE MOXET. B 3TOM criydae OH MOXET ObITb XeCTKO 3adUKCUPOBAH Mo BCEl CBOEN AINHE.

Ecnu xe cymma HanpsixeHuin 6onblie MRS, Heobxoanma KomMneHcauus MMHernHbIX U3MeHeHW AJIMHbl Tpyoonpo-
BOAA.

YBenuueHne nnm yMeHblLEHWE ANVHbI TPYOONpPOoBOAa paccunTbiBaeTcs No hopmyne:
Al=a(t,-t,)-1, (2.11)

roe Al - BennyunHa, Ha KOTOpyio U3MEHSIETCS AJivHa Tpybonposoaa, Mm;
[ — pnvHa Tpy6onpoBoAa B MOMEHT OKOHYaHUSA MOHTaxa, M;
o — KO3PDULMEHT TEMSIOBOI0 JIMHENHOrO paclumpenunsi, mm/ m°C.
Ecnm t >t , pnvHa Tpy6onposoaa ysenvunsaetcsa, ecau t, < t, — ymMeHbllaeTcs, npw t, = t, Tpy6onposon,
He MeHsieT CBOeN AJIVHbI.
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B Tex cnyyasix, korga Heobxoamma KoMrneHcauys n3MeHeHu AJinHel TpybonpoBoaa, Ha Tpacce Mbo NCNoNb3yoTca
Tak Ha3blBaeMble ECTECTBEHHbIE KOMMeHcaTopsl: -, Z-, MN-06pa3Hble MOBOPOThI TPACChI, MO0 Takme KOMMEHCATOPbI
ycTpaumBaloTCcs cneumanbHo. B aTom cnydyae Heobxoammo obecneymBaTb TPeOyeMyo OVHY Naeya /y,:

[,=10-(d,-Al)"?, (2.12)

roe d, — HapyXHblil AnaMeTp TpybonpoBoAa, MM.

VAL | AL

Puc. 2.4. -06pa3Hbiii MoBopoT Puc. 2.5. [1-06pa3HbIvi KoMreHcaTop

Ha npakTtuke He06X04UMO yYNTbLIBaTh, YTO B rPYHTE TPYOONpPOBOA HE UBMEHSIET CBOIO AJIMHY B TOW CcTe-
NeHu, Kak OH 3TO AefiaeT Ha NOBEepPXHOCTU. YTPaMOOBaHHbI FPYHT AOCTAaTOYHO HAAEXHO PUKCMpyeT Tpyobo-
npoBOA4 N HE MO3BONIAET eEMY CBO60)J,HO N3MEHATb CBOIO OJINHY. B NMpakTnkKe CTponTesibCTBa BbiMOJIHEHUE HOPMbI
CI 40-102-2000 o ceo6oAHOI yknaake TPyObl B TpaHLuee (yKnagka «3meiikoii» (puc. 2.6)) nosBonser pe-
WnTb BOMPOC TeMnepaTtypHoro BOSAeVICTBMSl Ha prﬁonpoao,n B COOTBETCTBUU C C€30HHbIMU KOJIe0aHUaAMM
TemMmnepaTtypbl TpaHCﬂOpTMpy9MOI7I cpeabl.

e — -

Puc. 2.6. Yknaaka «3Merikoi»

BbinonHeHne yknaaku Tpyobl B TpaHLiee CBOOOAHBIM M3rbom (yKaaka «3Menkomn») NPUMEHMOo 1 anga Tpyoo-
npoBoaoB 6onbLioro (6onee 710 mm) ouameTpa.

B npakTuke yknaaku HanopHeix M3 Tpy6onposoaor anametpom 1000 Mmm 1 6onee BCTpeyaoTCs cutyauum, korga
pacyeT (2.11) noka3blBaeT 3HAYNTENILHOE U3MEHEHUS AJINHBI HA NMPSIMOM y4acTKe (Mpy OCYLLECTBAEHUM MOHTaXa
B YCNOBUSIX OTpULLaTeNbHbIX TeMnepaTtyp). Ecnv HagexHoe 3alemsieHme Takon TpyObl FPYHTOM, Kak 1 YKIaaKa «3Meii-
KOWM» NN YCTPOMCTBO Ha A@aHHOM y4acTke -, Z-, [-06pa3Hbix KOMNEHCATOPOB HEBO3MOXHO, TO B TAKUX CUTYaLMSX
ponyckaeTcs gpukcaums Tpybonpooaa 60bLIOro AnaMeTpa C NPUMEHEHNEM «HEMOABUXHbBIX ONMOpP», YCTAHOBNEH-
HbIX Yepe3 onpeaeneHHble PacCTosAHMS. B ykasaHHbIX Cinyvyasax NnpuMeHeHne «HenoaBMXKHbIX Ornop» A0MNycKaeTcs
1 B MECTax yCTaHOBKWM apMaTypbl 419 €€ 3aLUTbl OT BO3MOXHbIX HAMNPSXXEHWNI.

Kak npaBuno, ans nogsemHbix 13 BOAONPOBOAORB XOJI0AHOM BOAbI CMeuuanibHOV KOMNEeHcauun He Tpe-
OyeTtcs.

Pacuet onop npu yknagke nonuatuneHoeoro Tpybonposoaa BHe rpyHTa

Mpy NnpoknagkKe BHe rpyHTa NojMaTUIEHOBbIN TPYOONPOBO NPOEKTUPYIOT 1 KOHCTPYKTMBHO BbIMOJHAIOT Tak,
4TOGbI OH UMEN BO3MOXHOCTb CBOGOAHO YAJSIMHATLCS NPY HArPeBaHM 1 YKOPaYmBaTbCs Npu oxnaxaeHuv 6es nepe-
HanpsXeHns maTepuana n coeguHeHnin Tpybonpoeoaa.

UKAMNNACT’
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KomMmneHcaumsa NMHEeMHOro TeMnepaTypHoro yajmHeHus
Tpybonposoaa u3 NI npu ero npoknagke BHe rpyHTa obe-
cnevnBaeTcs NPoA0SIbHLIM NPOrM6oM TPY6 NP X NPOKIaaKe
B BUE «3MeKu». 3Merka BbINosHAeTCSA CBOOOAHBIM N3rMOoMm
Tpy6onposoaa. Takxke MOXHO MCMNOJIb30BaTb YCTAHOBJIEHHbIE
yepes onpeneneHHble paccTosiHMS MN-06pasHble KOMMeHcaTo-
pbl U3 CBApPHbIX OTBOOB.

YCTPOMCTBO OMNOP pacCcynTbiBaeTCs TakuMm 0O6pa3om, 4To-
Obl Oblsla BO3MOXHOCTb MOJy4UTb KOMIMEHCALMIO TEMIOBOIr0
YOJIMHEHWS KaK B TOPU30HTAJIbHOM, Tak U BEPTUKA/IbHOM Ha-
npaefeHnun.

Onopbl A0KHBI BbIAEPXVBATL PACTArMBatoLLME Harpy3ku,
KOTOpPbIM noaBepraeTcs Tpyba. [ns nonMaTuieHoBbIX TPyO,
NpoKNaablBaEMbIX BHE FPYHTA, MOHTaX NMpeanoayntesnsbHee
NPOV3BOAUTbL TOrAa, Koraa TeMnepaTtypa okpyxatoLen cpeabl
paBHa 1 NpubmkeHa k MakcrumMarnbHo paboyei TemnepaType.
Takrm 06pa3om, TpyObl ByayT HAXOAUTLCS B COCTOSIHAM MaKCU-
MasnbHOro TEMJIOBOrO YA MHeHWS. MNpoyHoe KpenneHne Tpyo
B TaKOl No3unLMm NpeaoxpaHseT TpybonpoBoabl OT ycaaku.

Bo Bpems ocTbiBaHMSA TPYO MOSIBNSIOTCA pacTarnsatoLLme
Harpysku, koTopble 6yayT noaaepXxmnsaTb TPYOONPOBOA HA
NPSMO NMMHUM Mexay onopamu. Takum 06pa3om, BO BPEMS
HOBOrO Harpesa MOryT MOSBNAATLCHA TOJIbKO MUHMMAaSIbHbIE
npormnbel Tpyb6onposoaa. NMpumepHoe nNpeanaraemoe pac-
CTOsIHME Mexay onopamun anga Tpybonposoaos ¢ SDR17 ona
TPaHCMOPTUPOBKKN BOAbl C TemnepaTypoit +20 °C, npu crube
TpyObl MoOcepeamHe nposieTa Mexzay onopaMu NpuBOAUTCS
B Tabn. 2.5. B cnyyae TpaHCNOPTUPOBKM Cpeabl C Temnepa-
TypoWw Bbilwe, 4yem +20 °C, paccTosiHne MeXy onopamm He-
06X0AMMO YMEHbLUNTB, a B Clly4ae TeMrepatypbl 0kosio +50 °C
WU BbILLE PEKOMEHAYIOTCS CMIOLUHBIE ONOPbI.

MunumansHbiin paguyc nsrnba Tpy6 us M3

Tabnuuya 2.5
Pekomenayemoe makcumarsnbHOe paccTosHue
Mexay onopamu, npumep ansa SDR17;

Temnepartypa +20°C
HomMuHanbHbIN MakcumanbHoe
AnamMeTp, MM paccTosiHue, m

20 0,45
25 0,60
32 -
40 -
50 -
63 0,70
75 -
90 0,85
110 -
125 1,25
140 -
160 -
180 1,50
200 -
225 -
250 2,00
280 -
315 2,50
355 -
400 3,00
450 -
500 4,00

B 3aBMCMMOCTM OT TemnepaTtypbl Npoknaaku 1 SDR MYHUMasbHble pagunychl arnba Tpyb ns nonmMaTuneHa npree-
OeHbl B Tabn. 2.6. B 3aBMCMMOCTY OT MakCUMasibHO pa3HOCTY TemnepaTyp TpyGonpoBoaa MMeeM COOTBETCTBYIOLLEE
OTHOCUTENBHOE YAJIMHEHVE TPYOONPOBOAA, ONpeaensieMoe OTHOLLEHNEM AMHbI Ayrv [ K AnvHe xopabl a (Tabn. 2.7).
Ona paguyca R, paBHOro eanHvue, B 9Tol Tabnuue npveeneHbl OTHOLEHUS AJIMHBI Oy K AJIMHE XOpAbl, a Takke
3HAYeHUs IYTMH Oyri, OJIMH XOpAbl 1 cTpesibl npornba h. Mosnbaysack gaHHbIMM Tabi. 2.6 1 2.7, MOXHO paccumTaTh war

«3Mekn» Tpybonposoaa.

Tabnuua 2.6

MuHUManbHO AoNycTUMbIE paguycbl u3rn6a Tpyo us N3 B 3aBUCUMOCTU OT HAPYXXHOIO AnaMeTpa TPyObI

CranpapTHoe MuHumanbHble paguycbl U3ru6a Tpyo Npu TeMnepaTtype NpoKaagKkvu
pa3mepHoe OTHOLUEeHue e 10°¢ 20°C
SDR41
SDR33 1254 85d 50d
SDR26
SDR21 75d 50d 30d
SDR17,6
SDR17
SDR13,6 50d 35d 20d
SDR 11
SDR9
NKANNACT® www.icaplast.ru
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Tabnuua 2.7
3HauyeHus reoMeTpuYecKux napamMmeTpoB Ayru «3Mmenka» npu paguyce, paBHOM eauHuLEe

TemnepaTtypHbii OTHOLUEHue AJIVH AyrY AnvHa Ctpenka
nepenag At°C K Anue xopawl [/a,m  FWIMHA AyrTu Ly XopAbl a, M nporu6a h, m
10 1,0022 0,2269 0,2264 0,0064
20 1,0045 0,3316 0,3301 0,0137
30 1,0067 0,4014 0,3987 0,0201
40 1,0087 0,4538 0,4499 0,0256
50 1,011 0,5236 0,5176 0,0341
60 1,0131 0,5585 0,5513 0,0387
70 1,0168 0,6109 0,6014 0,0463
80 1,0176 0,6458 0,6346 0,0517
90 1,0196 0,6807 0,6676 0,0574
100 1,022 0,7156 0,7004 0,0633

'Mapaenuueckun ypap

Bnaropaps TakMm CBOMCTBaM, Kak 31aCTUYHOCTb U YNPYrocTb, Tpybonposoab! n3 M3 o6nanaloT BbICOKOW YCTOM-
YMBOCTbIO K T’MAPABANYECKUM yaapam, KOTOPbIE O4EHb ONACHbI A1 TPYOONPOBOA0B U3 TPAAULMOHHBIX MaTEPUANOB,
XapaKTepPU3YIoLLMXCH O0JIbLLION XECTKOCTbIO. OTO 0OYCIOBNEHO TEM (DaKTOM, YTO BEIMYMHA MMAPABANYECKOro yaapa
M yacToTa koniebaHuii Npuv ero pacnpocTpaHeHNN 3aBUCAT OT 3/TACTUHHOCTU CTEHOK TPYObl. CKOPOCTL pacnpocTpaHe-
HUS TMapPaBANYecKkoro yaapa B Tpybax 13 M3 3HaunTeNbHO HUXE, YeM B TpyBax N3 KOBKOIO YyryHa 1 cTanm (06blHHO
250-450 m/cek npoTtue 6onee 1000 m/cek*).

BenununHa rugpasnmyeckoro yaapa npsiMo nponopLmoHanbHa CKOPOCTN pacnpOoCTPaHEHWS yOAPHOW BOMHbI. Takum
06pas3omMm, anacTuyHble 1 ynpyrue M Tpybbl 061a8a10T 3HAYMTENIBHO BOMbLIEN YCTONYNBOCTHLIO K M’MAPABINYECKMM
yoapam, 4em TpyObl N3 CTanM U KOBKOIO YyryHa.

YcuneHve 0TBOA0B, TPOMHWKOB, NEPEXOAOB (PeAYKLMI) MyTEM CO34aHMs CrielabHbIX YIOPOB AN 3aLMThl 9TUX

anemenToB M3 TpyGonpoBoaa OT rMAPaBAMYECKOro yaapa Heobsa3aTeNlbHO, HO MOXET ObITb MPEANoXeHo TpebGoBa-
HUAIMWN KOHKPETHOrO MpoeKTa.

* laHHbie B cootBeTcTBUM ¢ NPG (Nordiska Plastror Gruppen).
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lny6uHa 3anoxeHus nonnatuneHoebix Tpyb6onposogoe

Mmy6unHa 3anoxeHuns M3 TpyObl 3aBUCUT OT €€ KOJIbLIEBOW XXECTKOCTU U MECTHbIX YC/IOBUIM CTPOUTENLCTBA U 9KC-
nayatauuu Tpybonposoaa.

[OPOXHAas Harpyska

~a

CBOWCTBA U CTENEHb YNJI0THEHNA MaTepuasa 3acbinku

v MECTHBIN FPYHT \ \\§Z\\\\>7\\\>/\\N f,\\\\\\\ ,\\\\ﬁlj/\\\\%,\\\\\
CBOWCTBA M CTEMNEHb YNIOTHEHUSI MaTepuana 06CbInkm /// <///\\\////\\ / \\//// // //

\ 4

Tpy6a \ \\ \\ \\ \
pabouee naBneHve {;{/(\\\(//(K\\\\ &\\\<///(K\\<//é

s IR PP 904

AR,
BO3MOXHO€E OTpuuaTtesnbHoe aaBieHne B pr6OI'IpOBO,ELe W‘
o |
reosiormyeckme BKJIIo4eHnA 8] i = /

Ka4eCTBO 3arOJIHEHMWS U YMJIOTHEHMS B «Ma3yxax TPyObl»

noachbinka (NnocTenb, NoAyLIKa)

Hann4me rpyHToBbIX BOA, N X YPOBEHb

—

A - paccTosiHne 1o noBepxHocTU, B — paccTosiHue A0 CTeHkM TpaHwen, B — anameTtp Tpyobl,
I — TonwmHa cnos ocHoBaHUSA TpybonpoBoaa (NocTenb, noaylluka, noackinka), A — TonuwmHa cnost 06CbInku,
E — wurpwvHa TpaHLwen

Puc. 2.7. ®akTopbl, OKka3blBaloLMe BO3AEiICTBMNE Ha 3aJI0KEHHYIO B FPYHT TPYOY

TonNbKO KOMMMEKCHO paccyMTaB BO3OENCTBME HA pr60I'IpOBO,EI, Takmx HakTopoB, Kak Harpy3ka Ha MOBEPXHOCTb,
Fﬂy6MHa 3a/I0KeHnsA prﬁbl, CBOWCTBA W Ka4eCTBO YNIOTHEHMSA MaTepmana 0OCBINKM 1 3aCbINKN, Hann4ne FPYHTOBbIX
BOJ, U Fe0NI0rMYECKUX BKIIIOYEHNIM, MOXHO CAeNaTh BbIBOA, O BO3MOXHOCTU MPUMEHEHNUS TON NN MHOWN TDY6bI.

Kak npaBuno, NnpuMHUMaeTcs, YTO AaBfieHne rpyHTa KOMMEHCUPYeTCs He TOJIbKO camMoli Tpyboi (obnagatoluei
COBCTBEHHO KOJIbLLEBOW XECTKOCTBIO), HO M IOCTAaTOYHO BbICOKMM paboynm AaBieHEM TPAHCMOPTUPYEMOI cpeabl
(6—16 aTtm), KOTOPOE, Kak MPaBuUSI0, HAMHOIO NPEBbLILIAET AABMIEHME FPYHTA Ha MyOKHe 2—7 MEeTPOB.

PaccmatpuBas Tpy6onpoBoa, Haxoaawmincs B 6e3HanopHOM COCTOSIHUM, HEOBX0AMMO OCYLLECTBNATL NOAG0p
Tpyb ncxons n3 Toro, 4ToObl COOCTBEHHOM KOMbLIEBOM XECTKOCTU TPYDObl 13 13 0ka3biBanock 4OCTATOYHO s 9d-
GEKTVUBHOIO CONPOTUBEHNS AABNEHUIO FPYHTA B KOHKPETHBIX YCIIOBUSIX.

HanopHblie Tpybbl MKAMMACT 13 13 ob6nagatoT 3Ha4nTeIbHOWM COBCTBEHHON KOJSIbLEBOWN XECTKOCTbIO, A0CTaTOu-
HoW anst 9ddEKTUBHOIrO NPOTUBOAENCTBUS AABNEHUIO rpyHTa. B yacTHocTH, Tpybel ¢ SDR17 13 M3 100 (paboyee
nasneHne 10 atm) 06n1apatoT KONbLLEBOM XecTKOoCTbio 21,8 klMa, n30bITO4HOM A/1st 0ObIYHbIX YCIOBUIA 3KCTyaTaumm,
M MOTYT C YCMEXOM NPUMEHSTLCS B T. 4. B KQYECTBE 3aLLUTHbIX DYTISPOB.

Tabnvua 2.8
OpUEeHTUPOBOYHbIE (PacyeTHbIe) 3HAYEeHUS KOJIbLLEeBOM XXECTKOCTU AJiF MNONIMSTUJNIEHOBBIX TPYO

CrtaHpapTHOe pa3MepHoe OTHOLIEeHue

Knacc

nonnaTuieHa

SDR41 SDR33 SDR26 SDR21 SDR17 SDR13,6 SDR11

KonbueBasi XxecTKkOCTb, kl1a

TPYBHbB M 3ABOLA

1380 1,1 2,2 4,6 8,3 15,9 30,3 57,1 106,6
nd3100 1,5 3,0 6,3 11,4 21,8 41,6 78,5 146,6
NKANNACT® www.icaplast.ru



B 10 e Bpems N3 Tpybbl ¢ 60abKMM SDR (1, COOTBETCTBEHHO, OTHOCUTESIbHO HEOONBLLIOW TOJILLIMHOM CTEHKM)
Takke MOryT yCMeLwHo 3aknaabiBaTbC B MECTax C BbICOKOM CTEMEHbIO AABMIEHUS HA TPYHT. BaxHbiM dakTopom,
BINSIIOLLIMM Ha LONITOBEYHOCTb TPYOONpPOBOAa, CTAHOBUTCS MPaBUIbHOCTb YCTPOMCTBA TPaHLLEN™.

KayecTBO TpamMBOBKM 1 CBOMCTBA 3aMNOJIHSIOLLEr0 TPaHLLEeo MaTepurasia 0kasbliBatoT B TAKMX CllyHasix CYLLLECTBEHHOE
BIVSIHWE Ha A0/IFOBEYHOCTb Tpybonposoja.

Mpuv npaBuNbLHO YCTPOEHHON TpaHwee 3 Tpyba, aBnsAscb TPyOON M3 9N1aCTUYHOMO W YyNpyroro matepuana,
B CJly4ae NnosiBNeHNst MOBEPXHOCTHOM Harpy3ku Ha rpyHT BeAET cebs cneayowmm obpasom (puc. 2.8 n 2.9):

Puic. 2.8. BosaericTBue Ha nosinaTuaeHoBYIo Tpyoy, Puic. 2.9. Bo3BpalleHue rnoanatnieHoBo Tpybbl B MICXOAHOE
ee gepopmauuns ¢ nepenaderi ycuams rnosioxeHue 6arogapsi ee cBovicteam (371aCTUYHOCTb U YripyrocTb)
Ha marepuan 06ChINku U AOCTATO4YHOMY YrJIOTHEHUIO 3arOJIHSIIOLLEro TPaHLLIe Marepmana

Taknm 06pasom, Ans HanopHbIX TPYOONpPoBOAOB 13 N3 AonoNHUTENbHAA 3almMTa B BUuae pytnapa, Kak npasuio,
He TpebyeTcs. MckntoueHre CoOCTaBNSAOT XeNe3HOA0POXHbIE MarucTpanu, NnepecevyeHus ¢ LLOCCENHbIMY oporaMim
(B yCNOBUSIX NHTEHCMBHOIO ABMXEHUS TpaHcnopTa). B kauecTBe GyTnsipoB MCMOMb3yOT NOIN3TUIEHOBbLIE TPYObI
¢ SDR < 17. Mpn He06X0AMMOCTI NOBbILLEHUS HAAEXHOCTU MO A KOMMYHMKaLMSaMK 1loO60ro HasHavyeHus (Hanpumep,
BOJOCTOKaMM) BOAOMPOBOA, MPOMNYCKaoT C UCMosib3oBaHMEM DYTSPOB.

MunumansHas rny6uHa sanoxeHus Tpybonposoaos BogocHabxenuns us M3
M UX PACMOJIOXXEHUE OTHOCUTENIBHO APYTUX KOMMYHUKALUN

Bo nsbexaHune nepemMmepsaHus TpybonpoBoaa MUHUMANbHYIO FYyOMHY 3a10XXKEHNS HEOOXOAMMO YCTaHaBNMBaTb
B COOTBETCTBMU C TEMIOTEXHUYECKMMM 1 MPOYHOCTHBLIMUW pacyeTamMm, Npu 3TOM OHO AO/IKHO MPEBbLIWATbL MyOUHY
npomMep3aHns rpyHTa B @HHOM MeCTHOCTM He MeHee Yyem Ha 0,5 M. B cnyyae Heob6XoaAMMOCTY NPOoKIaaku Tpybo-
npoBoaa BogoCHabXeHus ¢ 6onee MenkMM 3a5oXeHneM cnenyeT npeaycmMaTpuBaTh cneuyanbHble Mepbl MPOTUB
3amep3aHns Boabl B Tpybax. Hanpumep, NonnaTuieHoBbI BOAONPOBOA B KaHane MOXHO NOKPbITb TEM/I0BOM U30-
NumMein, KOHCTPYKLMSI KOTOPOW He nornowaeT Bnary. XoTs 3amep3aHue BoAbl B MOJIMS3TUIIEHOBLIX TPy06ax He Bbl-
3blBaeT pa3pyLleHUs UX CTEHOK, B OT/InYKMe OT TPyO 13 YyryHa u ctanu, O4HaKo Hanndme B BOAOMNPOBOAE NeAsHbIX
NPoOOK MOXET HAPYLUNTb HOpMasibHOEe GYHKLMOHMPOBaHME BOAONPOBOAHOM CETU.

B 06u1uix cnydasx He pekoMeHAoyeTCs MPOEeKTUPOBAaThb YKI1aaKy BOAONPOBOAA U3 MONUITUNEHOBbIX TPYO Ha IyOuHY
MeHee 1 M (TONbKO Npu OTCYTCTBMW HaA TPYOONPOBOAOM OBUXEHNSA TPAHCMOPTA, YTO AJ1 FOPOACKMX YCIIOBUIA Mano-
BEPOSTHO, 3arnybsieHne MOXeT ObiTb MeHbLLUUM — 10 1,5 D).

Mpu nepeceyeHnsIx TpyOonpoBOabl, TPAHCMOPTUPYIOLLVE BOAY MUTLEBOIO KA4YECTBA, CieAyeT NPOKIaabIBaTh BbILLIE KaHA-
JNIN3ALMOHHBIX, a TaKKe BblLLe TPYOONPOBOAOB, TPAHCMOPTUPYIOLLMX SO0BUTLIE U AYPHO MaxHYLLME XUAKOCTN, Ha 0,4 M.

YyacTkm Tpy6onpoBOA0B, TPAHCMOPTMPYIOLLMX BOAY MUTLEBOMO KA4ECTBA, MOTYT NMPOXOANUTb HUXE KaHANTU3ALMOHHbIX,
HO 065a3aTeNbHO A0/MKHbI ObIThb 3aK0YEHbI B GYTASPbI, TPY 9TOM PacCTOsIHUE OT CTEHOK KaHanM3aumm 0o o6pe3oB ¢yT-
JIIPOB B KaX Ayt CTOPOHY AOJIXHO COOTBETCTBOBATb B [MIMHUCTbIX FPYHTaX — HE MeHee 5 M, a B KpYNHO0B/10MOYHbIX
M necyaHblx — 10 m.

* TpaHLLues1 Ansi POKAaaku HaropHbIX TPYy60rnpoBoaos 13 N3 Tpy6 BbIrNOIHSETCS B COOTBETCTBUM C 00LmMMY TpeboBaHusMmn CHul.
Bonee noapobHo yCTPOCTBO TpaHLLen /15 HaropHbIX TPYy60rnpoBoaos 13 13 paccmoTpeHo B Pazaene 4 «[poknaaka v MOHTax».
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B cnyyasix nepeceyeHuii NonnaTuieHOBbIX BOAOMNPOBOAOB C TEM/IONPOBOAAMMN U KabensiMu, MOANSTUIIEHOBbLIE TPYObI
cnenyet 3aknoyatb B Gytnapbl n3 N3 Tpyd nnm Tpyb U3 Opyrux A0JrOBEYHbIX MAaTEPUASIOB C KOJbLLEBOM XECTKO-
CTbi0o He MeHee 8 KH/M2. PaccTosiHue OT CTEeHOK DYTNAPOB A0 KaGens Uan CTeHKN OCHOBaHUSA NepekpbITUs kaHana
TEMNI0CETN JOIKHO ObITh TAKOBbLIM, YTOObI NPV NPOBEAEHNN PEMOHTHbIX PabOT Ha APYrMX KOMMYHUKALMSX HE Obln
nospexzaeH Tpybonposos na Ma.

Mpoxoa NoNMaTMAEHOBOro BOAONMPOBOAA NPU NepeceyeHn CTEHOK KONoAueB (kamep nepeknoyeHns, dyH-
[AMEHTOB 3[aHu1I) NPOEKTUPYIOT C UCMOAb30BaHNEM 3ALLMUTHbBIX MYyDT ANS UCKIIOYEHNSA Nepeaayn Harpy3km Ha
BOAONPOBOA, NP HEPABHOMEPHOM
ocajKke nepecekaemMoro coopyxe-
HUa 1 TpybonpoBoa.

Mpwn napannenbHoOM npoknagke
C OPYruMm KOMMYyHUKaumMaMun (ka-
6enbHble CeTu, TENONPOBOAbI...)
paccTosiHue MeXay NoanaTUNIEHO-
BbiM TPYyGOMNPOBOAOM U APYrUMU
KOMMYHUKaLUAMUN OOMXKHO ObiTb
TakoBbIM, 4TOObI MPU PEMOHTHbIX
paboTax Ha 3TUX KOMMYHMKaLMSX
NoNaTUIEHOBLIN TpybonpoBo, He
®oTo 2. 1. 3almnTHbie MydThI 415 BXOAa B GETOHHbIV KO0AeL| Obl1 NOBPEXOEH.

lny6uHa 3anoxeHus Tpybonposoaos kaHanusauum us M3
M MX PACNONOXEHME OTHOCUTENBLHO APYrMX KOMMYHUKALMIA

Mpwv napannenbHOM NPOKNaAKe y4acTKM KaHanm3aunoHHbIx M3 TpybonpoBoAOB cnenyeT NPOeKTUpPoBaTh, Kak
NpaBuIo, HUXEe BOAOMPOBOAHbBIX IMHUIA (B TOM YMUCNE N N3 NONINITUNEHOBbLIX TPYD), NPY 9TOM PacCTOsSTHUE MEXIY
HVUMW OOJKHO COCTaBAATb HEe MeHee 1,5 M B CBETY.

N3 TpybonpoBoabl KaHaNM3auMm MOryT pa3MeLLaTbCsl Bbille TPYOONpPOBOAOB XO35ACTBEHHO-NUTHLEBOrO BOAO-
CHabXeHMs U3 NnacTMaccoBbIX TPYO, HO MPY 3TOM pPaccTosiHUE Mexay HuMKM (1,5 M) yBenn4MBaeTcs Ha pasHuLy
B OTMETKax 3as10XeHns TpyOonpoBOaOB.

KaHanusaumoHHble Tpybbl 13 M3 HapyXHbIM ArameTpoM Ao 160 Mm gonyckaeTcsi NpokiaabiBaTh Bbille BBOAOB
X035iCTBEHHO-NMUTLEBOI0 BOAOMNPOBOAA B 34aHUsA 6e3 3aK/oHeHNs 3TuX TPyo B GYTNsSpbl NPy PpacCTOSHUN MeXay
CTeHkamu nepecekatomxcs Tpyd 0,5 m.

KaHnanmsauuio n3 noanaTuieHoBbIX TPYO Npy nepeceyeHnmn ¢ TenonpoBoaamMmn 1 kabensamu, a Takxke ¢ xenes-
HbIMU 1 @BTOMOOWUIIbHLIMW JOPOraMu, C TpamMBanHLIMKW NYTAMU CieAyeT NpokKnaabBaTte B dytnspax. JavHa KOHLLOB
dyTnsipa, BeICTyNaloLWMX 32 Npeaesbl NepecekaeMoro CoopyXeHus, foSxHa 6biTb 60MbLLE HAPYXHOrO AvameTpa
Tpy6bl Ha 200 MM Npu OTKPbLITOM crnocobe paboT. 3azop mexay M3 Tpybor 1 GyTaspom cnesyeT 3anonHUTb Le-
MEHTHO-MNEeCYaHbIM PACTBOPOM.

lny6uHa 3anoxeHus TpybonpoBoaos rasocHabxeHus
M TeXHONOrnYyeckux Tpybonpoeonos

Mmy6buHa 3anoxeHns TPyOboNpPOBOAOB ra30CHABXEHWS U TEXHOIOMMYECKNX TPYOONpPOBOAOB ONpenenseTcs cooT-
BETCTBYIOLLMMM HOPMaMK 1 TpeboBaHUAMM NPoeKTa.
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OcobeHHOCTU NPOEKTUPOBAHUS TPYHONPOBOAOE M3 MHOrOCNONHbIX TPY6
M C 3aWuUTHOM obonoykon

HapexHoe ncnonb3oBaHne Tpyd 13 NONNaTUNEHA ONS aNbTEPHATMBHbLIX METOA0B MPOKNAAKN (Hanpumep, npo-
knagka 6e3 necka v, CBA3aHHas C 3TUM, 3acbinka 06paTHbLIM FPYHTOM MpPKU NMPOKIaake B OTKPbITbIX TPaHLIEesXx,
a Takxe OecTpaHLleHasa Npokiaaka) OCHOBBLIBAIOTCS HA COOTBETCTBYIOLLMX CBOMCTBAx U KayecTBax Tpyb n3 no-
NIN3TUNEHA B OTHOLLEHUN MX PeakLMM Ha PacnpoCTpaHeHne TpewmH HanpsxeHns. MNMonnatnuneHosble TpyObl, N3
M3 100 RC nokaskiBaloT No cpaBHeHMio ¢ Tpybamm 13 M3 80 1 N3 100 HamHoro 6osiee BbICOKWNIA Noka3aTesb CTOM-
KOCTW K MEOIEHHOMY PaCNPOCTPAHEHUIO TPELLMH.

MHorocnoiHble Tpybbl 1 TPYObI C 3aLLMTHO 0605104KO N3roTaBnmeatoTcs B cooTeeTcTBumn ¢ FTOCT P 70628.2-2023,
4YTO MNO3BOJIAET NPU MPOEKTUPOBAHUU 1 SKCTyaTaLmm NMPUMEHNUTb K HAM Te e TpeboBaHust, 4To 1 K Tpybam 13 M3 100.

B HacTosILLEE BPEMS MPUHATBLI HECKOJIbKO PErMOHANbHBLIX METOAMYECKMX AOKYMEHTOB C yKa3aHWEM Ha MPYMEHEHNe
OaHHbIX TPYO, ByacTHocTM PM[, 40-20-2016 (CankT-IMeTepbypr) n «TexHnyeckme TpedosaHnsa AO «MocBoaokaHan»
K MPOEKTUPOBAHUIO 0OBEKTOB BOAOCHAOXEHNS U BOAOOTBEAEHNS B I. MOCKBE MNPy HOBOM CTPOUTENLCTBE U PEKOH-
cTpykummn» (Mockaa)

MprMepbl YCNOBHbIX 0603HAYEHWNIA:

Toy6a AQUASAFEMLIITIO 100 RC SDR17-225x13,4 — Tpyba anameTpom 225 mmv SDR 17 ¢ Hapy>XHbIM MapKepHbIM
cnoem 13 M3 100 RC cuHero uBeTa 1 ocHoBHOM crioeM 13 13 100 RC yepHoro uBeTa.

Tpyba AQUASAFE ML III 19 100 RC SDR17-225x13,4 — Tpy6a amameTtpoM 225 mm SDR 17 ¢ HapyXHbIM MapKep-
HbiM cnoem 13 13 100 RC cuHero ueeta, o0CHOBHOM cnoem 13 M3 100 yepHOro uBeTa 1 BHyTPEHHUM ClIOeM 13 M3
100 RC cuHero ueTa.
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Paspen 3.
TpaHcnopTUpoBAHME, XPAHEHUE
N BXOAHOM KOHTPOJIb NONIN3TUNEHOBLIX TPYO

TpaHcnopTUpoBAHME, XPAHEHME MOMANITUNIEHOBLIX TPY6

HanopHskle TpyObl 1 cOEAUHUTENBLHbIE AeTanu U3 M3 A0MKHbI NePEBO3UTLCS Ha creuvanbHO 000PYA0BaHHbLIX TPAHC-
NOPTHbIX CPeaCcTBax.

Puc. 3. 1. TpaHcrnoptupoBaHue Tpyb na 13 Puc. 3.2. XpaHeHue Tpy6 B oTpe3kax

Tpy6bl MOXHO TPAHCMOPTMPOBATL APYr B Apyre. M3bsATre Tpyd, Haxoosawmxcs apyr B Apyre, Npon3sBoamTcs npu
NMOMOLLM COOTBETCTBYIOLLMX BCMOMOraTesibHbIX CPEACTB, KOTOPbIE UCKIIOHAIOT NOBpexXaeHne Tpyo.

Bo nsbexaHne npoaosibHOro NepeMeLLeHNs], nepekaTbiBaHUS U NageHns Npu ABUXEHUW TpyObl A0SXKHbI ObITb
HaOEeXHO 3aKpernsieHbl.

Morpysky 1 pa3rpy3sKy NoaMaTUIEHOBbLIX TPY6 NMPOU3BOAAT aBTOMOOUIIbHLIMM KPaHaMM UV BPYHHYIO. Mpu BbINONHEHNM
Morpy304HO-Pasrpy304HbIX PaGoT NPUMEHSIOTCA MArKUe CTPOrbl U3 NOJIMMEPHbIX MaTepuasnoB Unn Markue
MOHTaXHble NoJIOTeHUa, He ocTasnsolme aedhekToB Ha Tpybax. MNpu Norpy3oyHO-pasrpy3oyHbix paboTax He
nonyckaetcs nepemelleHune Tpyb sosiokom. U3beratb yaapos! Hegonyctumo copacbiBaHue Tpyo U coeauHm-
TesNbHbIX AeTasnel C TPAHCMOPTHbIX CPeACcTB. [epekaTky TPpy6 paspeLlaeTcs NPOBOAUTbL TOSILKO MO flaram.

B CBSI3M C TeM, YTO MOJINSTUJIEHOBBIE TPYObI C MOHUKEHUEM TEMMNEepPaTypbl CTAHOBATCA XPYNKUMMU, TPAHC-
nopTMpOBaHue, Norpyaka 1 pasrpyaka Tpyb Npon3BOAATCS, Kak NPaBusIo, Npy TeMnepaType OKpyXaioLLero Bo3ayxa
He Huxe MuHyc 20 °C. [lonyckaeTcs MOorpysKy, pasrpy3ky M TPaHCMOPTMPOBKY TPYO B nakeTax Npou3BOAUTL NMpu
TemMnepaType okpyxaioLLero Boaayxa ao mvHyc 40 °C, npu aToM cnenyeT usberatb pe3knx PbiBKOB 1 COyAapeHUiA.
37U xe TpeboBaHMsA HyXXHO PACMPOCTPaHUTbL U Ha COEAMHUTENbHbIE AeTanu.

Mnowanb ANs xpaHeHus A0skHa OblTb NIOCKON, 6€3 KaMHeN 1 OCTPbIX NpeamMeToB. Npu cknaanupoBaHum Tpyo
MPUHMMAIOT Mepbl MPOTUB NX CaMONPOU3BOJIbHOIO packaTbiBaHUS.

M3 Tpy6bl aAvameTpom < 110 MM MOTYT NMOCTaBNATLCS B GyxTax. ByxTbl HEOGXOAMMO XPaHUTL B FOPU3OHTaIbHOM
MONOXEHNN.

Puc. 3.3. 19 Tpyba B 6yxTax Puic. 3.4. XpaHeHune 13 Tpy6bl B 6yxTax
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CoeanHnTeNnbHbIE AeTan XPaHsiT B MOMELLEHUSIX BMECTE CO CBaPOYHOI TEXHUKOWN U B 3aKPbLITOM Ky30Be TPaHC-
NopTHOro cpeacTea. PekomeHayeTcs Topubl TPYO CKIaanpyeMbix Ha Tpacce CTPOUTENbCTBA, 3aKpblBaTh OT 3arps3-
HEHUsI MHBEHTapHbIMK 3arnylkaMn. Tpybbl U COeanHUTENbHbIE AeTann nepen OTnpaBkoli Ha Tpaccy OLEHUBaOT
BM3yasibHO Ha NpeaMeT OTCYTCTBMSA MOBPEXAEHNA 1 NPU HEOOBX0AUMOCTN OTOPaKOBbLIBAIOT.

Tpy6bl C HECaXXEBLIMY KOMMO3ULIMSIMW [ONYCKAETCS XPaHUTb HA OTKPLITOM BO3yXe He 6onee 6 MecsiLLeB 151 ra30BbIX
TpyO, 1 He Bonee 12 MecsaLEeB AN HANOPHbLIX TPYO C MOMEHTa UX U3roToBMIEHUs. TpyObl, CBETOCTabUNN3NPOBAHHbIE
TEXHUYECKMM YITIEPOAOM BO3MOXHO XpaHUTbL 6e3 orpaHnyeHns BpemeHu. BoicoTa wtabens Tpyb B oTpeskax u 6yx-
Tax NPV XpaHeHUM CBhILLE 2 MECSILEB HE IO/MKHA NPeBbIWaTh 2 M. [py MeHbLLMX CpOoKax XpaHEHUS BbICOTA LUTabens
[omkHa 6biTb He 6onee 3 M ana SDR41, SDR33, SDR26, SDR21, SDR17,6, SDR17mn4m ona SDR13,6, SDR11, SDR9.

Mpy ncnonb30BaHUM NOANSTUNEHOBLIX TPYO Y COEANHUTENbHBLIX AEeTaNle YYUTLIBAIOT, YTO OO rapaHTUNHbIN
CPOK UX XPaHEHUS COCTaBNSET MakCUMyM 2 rofa npu COOMIOAEHNN YCTOBUIA, UCKITIOYAIOLLIMX MPSIMOE BO3AENCTBUE
COJIHEYHbIX Ny4yei. Ecnu nctek rapaHTUiHbI CPOK XpaHeHUs TPyO UM COeaUHUTENbHBLIX AeTanel, OroBOPEHHbIN
B HOPMAaTUBHbIX LOKYMEHTaX, TO 3aKJIl0HEHME O MPUrOOHOCTM TPYO U COEANHUTENbHBIX AeTanen 415 CTPOUTENbCTBA
TPYyBOMPOBOAOB MOXET ObITb BblAAHO MO0 3aBOA0M-N3roTOBUTENEM, MO0 UCMbITATENLHOM NTabopaTopueit, akkpe-
OMTOBaHHOW opraHamu lfocctanpapTta Poccuum, nocne nposeneHns KOMaekca NCnbliTaHNn, pernaMmeHTUPOBaHHbIX
HOPMAaTUBHbLIMU JOKYMEHTaMWN Ha TPYObl UK AeTanu.

MepeBo3ka NoM3TUIEHOBbLIX TPYO, XpaHEeHMe 1 NOrpy304HO-Pa3rpy304HbIe PaboTbl NPOBOAATCS C COON0AEHNEM
00bl4HbIX Mep 6e30nacHOCTK Tpyaa.

BxopHoW KOHTPONb NOAN3TUAEHOBLIX TPY6 M coeanHUTENBHLIX AeTanen

BxoAHOI KOHTPOJIb HEe TpebyeTca:

€CJI HET COMHEHUI B TOM, 4TO NPOAYKUMSA BbiMyLLEHa B COOTBETCTBMM C HOPMATUBHO-TEXHNYECKON OOKYMEHTa-
Lumen, 1 370 NoATBEPXAaeTCH JOKYMEHTOM O KayecTBe (nacrnopT, cepTudurkaT, NPOTOKOS UCMbITaHWI), a YCI0BUSA
1 CPOKM XPaHEHNS, a TakxXe YCI0BUSA TPAHCNOPTUPOBAHNS, YCTAHOB/EHHbIE JOKYMEHTaUVen, He HapyLlanmcsb.

BxopHoI KOHTpOSb TPebyeTca:

* eCJ/IM €CTb COMHEHMS B TOM, YTO MPOAYKLMSA BbIMNyLLEHa B COOTBETCTBUM C HOPMATUBHO-TEXHNYECKOWN JOKYMEHTALMEN;

* €C/I €CTb COMHEHMS B MPUHAONEXHOCTN TPYO UM COeaVHUTENbHBIX AeTaneln K KOHKPETHOW napTum NPOaAyKLUWK;

e OTCYTCTBYET NacnopT kadyecTBa (cepTudurkat, NPOTOKON NUCMNbITaHWUI) 3aBOAA-U3rOTOBUTENS MO0 MapKMUpoBKa
Tpy06; HApYyLLIEHbI YCNOBUSI XPaHEHNS U TPAHCNOPTUPOBAHUS.

MpoBeneHne BXOAHOrO KOHTPOMA NPU3BAHO YCTAHOBUTb NPUrOAHOCTb TPYD M COeaMHUTENbHBLIX AeTanei ana
MOHTaxa Tpybonposoaa.

Mpexae Bcero, He06X0AMMO NPOBECTU MASHTUDUKALIMIO NMPOAYKLIMA: MTPOBEPUTb MapPKMPOBKY Ha N3AENSAX, COOT-
BETCTBME MapKMPOBKW Ha MPOOYKLUMN NacnopTy KayecTsa (cepTndukaTy, MpPoTOKOY UCTbITAHWIA) 3aBOAA-U3rOTOBU-
Tensa v cobnioaeHne CoOXpaHHOCTY NapTMm NpoaykumMn. 3atem, NoJib3ysiCb HOPMATUBHbLIM JOKYMEHTOM, MO KOTOPOMY
M3roToBJISANACh M NOCTaB/IsIaCcb NPOAYKLUNS, HEOOXOAMMO NPOU3BECTM OTOOP NPO6 AJ1si NPOBEAEHWSI UCTIbITAHUNA.

2_’_-‘-

doro 3.1. UcnbitaHne 13 Tpybbl Ha 0ceBoe pacTsixeHue (OTHOCUTENIbHOE YAJIVHEHWE Py pa3pbiBe)

SIBNIIETCS OAHUM U3 9PDEKTUBHBIX CrTI0COO0B NMPOBEPKU Ka4ecTna Tpyb rnpu OCYLLECTBAEHUN BXOAHOIO KOHTPOJIS.
B arrecTtoBaHHow naboparopum u3 otpeska 13 Tpy6bi narotasamsatoT obpased (1). KoHTposib ka4ecTBa Ha COOTBETCTBUE
cTaHaapTy NPOXoAUT NMyTEM MEXaHNYECKOro UCTbITaHUsl 0bpasua Ha pa3pbiBHONM MaLLVHE.
U3roToBneHHasi B COOTBETCTBUM C TpebOBaHVSIMU cTaHAapTa Tpyba [oxHa 06ecneynTs B X0A€ UCTbITaHui (2) He0OXoaMMYyHo
BennYnHy yanmHeHus (He meHee 350%) no paspsiBa B cootBetcTBum ¢ FOCT P 70628.2-2023, FOCT P 50838-2009
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Paspen 4.
[NMpoxknagka n MoHTOX
NonuaTUNEHOBLIX TPybonposoaos

4.1. CNNOCOBbI MPOKJNAAKWU. 3EMJIAHBIE PABOTbI
TexHonorus npoknagku tpybonpoeopos us 13 B TpaHwwesnx

OnacTnyHOCTb MaTepuana u Manelii Bec M3 Tpyb faeT um onpeneneHHble NpenMyLLeCTBa nepes Tpybamum n3
«KECTKUX» MaTepuasnoB, Takux Kak YyryH n CTeksonnacTuk. B yacTHoCTu, npu cTpouTenscTBe TpyGonpoBOaAOB
3a4acTylo Ha GPOBKe TPaHLLEN CBapuBalOTCH OTAESbHbIE MNETU MakCUManbHOW ANWHBI (0T KosoAdua o Kosnoaua),
KOTOpbIE 3aTEeM OMyCKalTCs B TPAHLLEID, FAe OCTAeTCs BbIMOIHUTL UX NOACOEANHEHVE K apMaType Ui CBapUTb He-
CKOJIbKO MOHTaXHbIX CTbIKOB.

Puc. 4.1.1. Yknagka B TpaHLe TpybornpoBoA0B, CMOHTUPOBAHHbIX HA MOBEPXHOCTU

|_|OCKOJ'Ibe B 3TOM Ciy4dae MOXHO 3HA4YUTENIbHO YMEHbLUNTb LHPUHY TPaHLWIEW, 3TO NPUMBOAUT K COKpPaLLEeHUIO KO-
nnyecTBa 3eMNgdHbIX pa60T, OrpaHn4eHnto MaccCbl MmaTepuana, noctaBnaemMoro angd noacbInku, 1 HeOGXO,EI,I/IMOCTVI
B €ro TPAHCMOPTMPOBaHUM. XOTS TPaHLLIEs MOXeT OblTb MaKCUMaJIbHO Y3K0i, OHa A0/MKHA 06ecnednTb BO3MOXHOCTb
Ka4eCTBEHHOI O YI/1I0THEHUA rpyHTAa.

PaboTbl N0 yCTPOMCTBY TpaHLLEN Ansa TpydonpoBoaoB 13 N3 NnpoBoasaTcs ¢ cobnoaeHnemM oobI4HbIX Mep 6e3onac-
HOCTW.

NMpodunb TpaHuen

A
_ | sanonnenne
[Mpodunb TpaHLwewn ong NpoknaaKv NonnaTuie- : ; D0 yPOBHA MOBEPXHOCTN
HOBbIX TPYOOMNPOBOAOB OMNPeaenAeTCa NPOeKTOM. A\ : "
LLInpuHa onpenenseTcs ucxoas U3 ycroBuii obe-
crneyeHnsa ynobcTBa NpPoBeAeHN MOHTaXHbIX o6cbinka
paboT. Ha ypoBHE ropu30oHTaNIbHOrO AnameTpa
TpybonpoBoaa < 630 MM TpaHLLes A0sXHa COo-
OTBETCTBOBATb HAPYXHOMY AMameTpy TpyOsl '
+0,3 M. Ans Tpy6 > 710 MM + 0,4 M. a4 : )4 ocHosanue Tpy6onposoaa
] 0,10-0,15m
<—>‘ ~0,3-0,4m

Puic. 4.1.2. PekomeHayemble rnapametpbl npogusis TpaHLLuen
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HAHo TpaHwen

JHO TpaHLLen OO0MKHO ObiTb BbIPDOBHEHO, 6€3 NPOMEP3LLVX Y4acTKOB,0CBOOOXAEHO OT KamMHei 1 BanyHoB. MecTa
BbIEMKM BaSTyHOB JOJIKHbI OblTh 3aCbiNaHbl FPYHTOM, YIIJIOTHEHHBIM [10 TOW X€e MNJIOTHOCTM, YTO U FPYHT OCHOBaHUS.

B rpyHTax, CKJIIOHHbIX K CMELLIEHMIO, U Npu 60J1bLLOI BEPOSITHOCTY BbIMbIBAHWSI FPYHTOBLIMM BOAAMM MaTepuana noga-
ChIMKW 1 06CbIMNKM HEO6XO0OMMO NMPUHSATL COOTBETCTBRYIOLLIVIE MEPbl AJI COXPaHeHUs FPYHTa, OKpyXXaloLero Tpyoy,
B YMJIOTHEHHOM COCTOSIHUM. B 4acTHOCTM, AHO TPaHLLEN MOXET YKPerisaTbCa re0TEKCTUIbHBIM MaTepuasiom.

OcHoBaHue ana Tpy6onposoaa

HopmanbHas TonwmHa cnos noackinky — 0,1 M. Ha ckanuctom rpyHTte

noAchkInka ycTpamBaeTcs B 06a3aTenibHOM nopsake. Ecnv aHo TpaHwen //,/ _ =<
ABNAETCS CKaNUCTbIM WN B AHE TPaHLLEN HAXOASTCS KAMHU BEINYMHOA //// ' vl
cBbile 60 MM, HE06X0AMMO YBESIMYEHME NOACHINKA A0 MOSIHOMO BbipaB- ,//’ ,/"'//
HUBaHUS OHA TPaHLLEW. el 5
[ns noacbInky MCNonb3yeTcs NeCOK UM rpaBuii (MakcUMasibHbI pa3mep g _ // /
3epeH 20 mm). B oTaenbHbIX Cnydasgx BO3MOXHO NPUMEHEHME maTepuana _/// A 2
¢ 6onbLLVM pa3MepoM rpaHys. B niobom crydae, matepua, npuMeHsieMblin S // /';
AN NOACHINKM, HE IOSKEH UMETb OCTPbIX KPaeB. ECnM MeCTHbIV IpyHT cO- // / I
OTBETCTBYET 3TUM TPEOOBaHNSM, BbINOJIHEHWE NOACKINKM He 06a3aTesIbHO. / ; A/_/f

Mopackinka gomkHa OblTb POBHOM 1 HE AOMKHA YIIOTHATLCS. YNI0THE-

HWI0 A0 MIOTHOCTV OCHOBHOT O MPYHTA MOAJIEXUT MaTepua, 3anoHAOLWMA Puc. 4.1.3.
yrnyoneHusi, 06pasoBaBLUNECS NOCE BbIEMKW BaSlyHOB U APYIrMX KPYMHbIX Croii ocHoBaHWs 405 TPY6onpoBoaa
06BHEKTOB. (rodcekinka, rnoayLuka, rnocTesib)

O6cbinka Tpybonpoeoaa

M3BIeYEHHbIN NpU OTPbIBE TPAHLLUEN FPYHT MOXET ObITb UCMOL30BaH
151 BbINOJIHEHWNS 0OCHINKM TPYObI, MPU YCIOBUM, YTO B HEM HE COAEPXUTCS
KaMHel (MakCManbHO A0MYCTUMBbIV nx pa3dmep — 20 MM, OTAENbHbIE KAMHU
0,0 60 MM TaKoke MOryT ObITb OCTaBIEHbI B FPYHTE). ECNn rpyHT An1s 06CbInku
npeanonaraeTcs yrmiaoTHATb, TO OH A0/KEH OblTb MPUrOAHbLIM A1 Takol
onepauumn. Ecnv n3eneyeHHbIN rpyHT HE NPUroaeH ans 06CbInku Tpyobl, TO
011 3TOW LLenn AOMKEH UCMNOJIb30BaTLCS NECOK UKW rpaBuii C pa3Mepom
dpakumn fo 22 Mm nnm WwebeHb ¢ pamepoM GpakLmm 4—22 Mm.

O6CbInka AoMKHA OCYLLECTBAATLCS MO BCEN LUMPUHE TPaHLLEW [0 Mosy-
YeHus Haf, MOBEPXHOCTBLIO TPYObI (Mocne TpamOoBKK) CNOS TONLUMHONM He
meHee 0,3 M. epBbii CNon He JOMKEH NMPEBbILATL MOMOBMHBI AnamMeTpa
Tpy6hkl, HO He 6onee 0,2 M. BTopoii cnoii obekinaeTcs 40 Bepxa TpyObl, HO
Takke He 6onee 0,2 M. Bo Bpemsi 06ChINKN rpyHT HE0O6XO0AMMO HAHOCUTb
C MUHMMaJSIbHOW BbICOTbI. Henb3s chpackiBaTb MacChl FpyHTa HEMOCPEACTBEHHO Ha Tpyby. O6ckinka Tpybonposoaa
006bIYHO NPOM3BOAUTCS MOCTE OKOHYaHMS MPOKIaAKW 1 nprueMku Tpybonposoaa. MNpu Mcnosib30BaHMM HaNMopHbLIX TPYO
MKAMNACT ponyckaeTcs nonHas 3acbinka TpybonpoBoaa B TpaHLIee A0 NPOBEAEHUS UCTIbITAHUS HA FTEPMETUYHOCTb.

Puc. 4.1.4. Obcbinka Tpybonposoaa

YnnotHeHue rpyHTa

pyHTOBas 06CLINKA, YNIOTHEHHAs B Nadyxax TpybonpoBoaa, obecrneunBaeT HEKOTOPOE CHUXKEHNE PACTAMMBAIOLLMX
ycunuii Ha 60KOBbIE CTEHKM TPYD OT BHYTPEHHEN O AaBNIEHNsI TPAHCNOPTUPYEMOW cpefbl. CTeneHb YyrNioTHEHWS 3aBUCUT
OT NpeaHa3Ha4YeHNss TEPPUTOPUM HaZ TPYOONPOBOAOM M AOMKHA ONPenensiTbCsA NPOEKTOM.
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Y1061 U36€XaTb NPOCaAKN FPYHTa HaA, TPYOONPOBOAOM, HAXOAALLMMCS NOA A0POraMu, peKoMmeHayeTcs
YNJIOTHEHME 3anosiHeHUs He meHee 95% mMoanduuupoBaHHON BennuuHbl MpokTopa.

[na rny6okux TpaHLien (cBbile 4 M) cteneHb ynnoTHeHus — 90%. [Ang octanbHbix cydaeB — 85% nnun cornacHo
yKazaHWsaM, AaHHbIM B NpoekTe. TpaMmboBKY HEOOX0AMMO NMPON3BOAUTL CnosiMu TonwmHon ot 0,1 oo 0,3 m, yTpam-
60oBbIBast Kaxapbli cnoii. TonwmHa yTpamooBbIBAaEMbIX C/TOEB 3aBUCUT OT 000PYA0BaHMS U YCIIOBUIA YIIIOTHEHUS. [Npun
BbINOJIHEHUW 3TOM 334241 HEOOXOAMMO ObITb BHMMATENBHBIM. YNJIOTHEHME NEPBOro CNOoS (40 YPOBHS OCK TPYObI) HE
[OJIXHO NPUBECTU K €€ NOAHATUIO. TpamMBOBKY HEOOXOMMO BbIMNOJIHATL OOHOBPEMEHHO C IBYX CTOPOH Tpy6onposoaa
BO n3bexaHve ero nepemMeLLeHuns. Npuv noaceinke rpyHTa 1 3acbinke Tpybonposoaa cnenyet cnegnTb, YHTOObI FPYHT
He coaepka KpYMnHbIX BKJIOUYEHWI. TpaMBOOBKY rpyHTa HEMOCPEACTBEHHO Ha, TPYOOI NPON3BOAST, NPeABaAPUTENIBHO
obecneynB paccTosiHne He MeHee 0,3 M 10 ee NOBEPXHOCTN.

Tabnuua 4.1.1
TosWMHA YNIOTHAEMbIX CJIOEB U KOJINYECTBO TPaMOOBOYHbIX MPOXO40B

KonunyecTtBO npoxonos MakcumanbHas TonwmuHa MuHUMAanNbHbIA

Ansg AoOCTUXeHus YMJIOTHSA€MOro cJiosi, m cnomn

TpeOyemMoii kKaTeropum , & 06 CbINKU
Cnoco6 . r 9 =
ynJOoTHEHUs i~ o E S © Haa Bepxom
YNJIOTHEHNS s 5 o T T
no cTaHpapTy @ § 3 2 s Tpyo Ao
MpokTopa, % 2 % E g = YNJIOTHEHUSA
a z M
YnnoTHeHne Horamu - 3 0,15 0,10 0,10 0,20
YNNOTHEHNE PYYHLIM 3 1 0.15 0,10 0,10 0.20
LwITamMnom, BECOM MUH. 15 kr
YnnoTtHeHne BUOPOLLTAMMOM, 3 1 0.10 i i 0.15
BECOM MUH. 70 Kr
YI'IHOTH?HVIG BNOPALIMOHHOM 4 1 0.10 i i 0.15
NManNTon, BeCOM MUH. 50 kr
MuH. 100 kr 4 1 0,15 - - 0,15
MUH. 200 kr 4 1 0,20 - - 0,20
MUH. 400 kr 4 1 0,30 0,15 - 0,30
MUH. 600 kr 4 1 0,40 0,15 - 0,50

lMpumeydaHne: KPYrnHO3ePHUCTbIE MaTepmnasbl, Takme Kak LebeHb ¢ paamepom ¢pakumm 8—12 mm, 8—16 MM v ranska 8—22 mm,
SIBJISIIOTCS CAMOYIMIOTHSIIOLLMMUCS MaTepuanamu, v rpu nx NCrosib30BaHUM 151 3acCblnku crosimy ToswmHo 0, 15-0,20 m obe-
crieynBaeTcs yraoTHeHne > 93% moanguLmpoBaHHOV BendmHbl [IpokTopa.

OkoHuarenbHas 3ackinka TpaHLWeun

K okOH4YaTenbHOM 3aCbINKe TPaHLLEN MOXHO NPUCTYNaTh NOC/E BbINMOJIHE-
HUS 3acbINky TPY6oNpoBoaa 1 TPaMOOBKN IPYHTA.

Bo Bpems BbINOMHEHUS 3aCbINKM Ha, TPYOGONpPOBOAOM PEKOMEHIYETCS
MOMECTUTb CUTHANbHYIO NIEHTY. Haf rasonposoaamu npeaynpeuTtesnbHas v
JleHTa nomMeLaeTcs B 06s93arensHOM nopsaake. ng Toro 4tobbl B fanbHeEN-
Lem nerye 66110 MAEHTUOULMPOBATL TPYOOMNPOBOAbI, MPUMEHEHME TaKOM
NIEHTbl PEKOMEHYETCH TaKXKe Ha ApYrmx TpybonpoBoaax.

119 3aCbINKM MOXHO NMPUMEHSATb FPYHT, BbIHYTbI U3 TPAHLLEeW, U Apyrown,
COrnacHo ykasaHusim npoekTa. juameTp 4yactuu, matepuana, npuMeHsemMoro
191 3aCbINKNU TPaHLLEN, He AomKeH npesbiwaTts 300 MM, Henb3s copacbiBaTtb
B TPaHLLE KaMHW, LebeHb C OCTPbIMU KpasiMuy 1 60NbLUNX pa3MepoB. [pyHT
He [0JKeH OblTb 3aMOPOXEHHbLIM Y1 OKOMKOBaHHbIM. Puc. 4.1.5.

OkoHYyaTeibHas 3achklrnka TpaHLeun
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U3rnb M3 tpy6sl npm MoHTOXE

Bnarogaps TakoMy npemmyLLLeCTBY HaNopHbIX TPyd m3 M3, kak rmb-
KOCTb, MBMEHEHME HanpaBieHns Ha Tpacce NoJIN3TUIEHOBOro Tpybo-
NpPOoBOAA MOXHO BbINOSIHATL MYyTEM O0MNYCTUMOro n3rnbda Tpyobl. B Takmnx
cnyyasx oTnagaeTt HeobxoaMMOCTb B MpUMeEHeHUn oTBoAoB. Paguyc
n3rnba NoNMaTUIEHOBOM TPYObl 3aBUCUT OT Takux pakTopoB, kak ana-
meTp, SDR, ycnoBus npoknagkm n T. .

PekomeHayeMblii MMHUMaIbHBI paauyc narnba ans noanaTUIEHOBbIX
Tpy6 ¢ SDR11; SDR13,6; SDR17; SDR17,6 He MOXeT ObITb MEHbLLE, YHEM
R > 20 - d. Ecnn npoknagka Tpyb6onpoBoAa BbIMOHAETCS MPY HU3KOM
BHELLIHEN TeMMNepaType M no Hemy 6yaeT TPaHCMOPTMPOBATLCS BOAA
C HU3KOW TeMnepaTypomn, paamyc narmbda aoakeH ObiTb YBEIMHEH: MUH.

R>35 - d. Insa ToHKOCTeHHbIX Tpybonposoaos ¢ SDR21; SDR26; SDR33 Puc. 4.1.6.

1 SDR41 MUHMManbHbIN paguyc n3rnbda Takke A40SKeH ObiTb yBEINYEH. Yknanaka B TpaHLLeto npeaBapuTesibHO

PacuyeT MnHumanbHoro pagmyca narubda Tpy6 us Nd 6bin npvBeeH CMOHTMPOBAHHOIO

B Pazpene 2 «[MpoekTnupoBaHue...» (tabn. 2.6). Y UMeroLLIero AoMnyCTUMBIV Paanyc
B cnyyaax noctaBku Tpyb B ByxTax HeoOX0OAMMO UX yKnaabiBaTb n3rnba Tpybonpososa

B TPaHLledaX B TaKOM HanpasneHnn 1n3rmnba, ¢ Kakmm OHU BblIn nepBo-
Ha4yaJibHO HaMOTaHbl HAa 3aBo4e.

BecrpaHweitHbie TexHonorum npoknaakm M3 tpybonposopos

BecTpaHLueliHble TEXHOMOrMy No3BONSAIT U3bexaTb 3aTparT, CBA3aHHbIX C PACKOMKOW TpaHLUeu, ee 3acbINKoiA,
ynoTHEHNEM, TpaMBOBKOW 1 T. N. He TpebyeTcsa ocTaHaBAMBaTb AOPOXHOE ABMXEHME. [pakTuieckun TMKBUONPYIOTCS
3aTpaTbl, CBA3aHHbIE C M3rOTOB/IEHNEM HOBbIX MOBEPXHOCTEN (MOC/e 3achiNky OTKPbITOW TPaHLLEN), BPEMEHHbIX
nopor, 00be3noB, a Takxke Apyrue CBA3aHHbIe C 3TUM 3aTpaTthl.

Mpoknagka METOAOM rOPM3OHTANILHO-HANPABAEHHOTO 6ypeHus B rpyHTe
NpoKon, MeToa KpoTta)

MeTom, ropn3oHTaNbHO-HaNPaBIEeHHOro OypeHnsa aBnaeTca Hanbosee NonynsapHbIM U LUMPOKO NMPUMEHAEMbIM.
OH BecbMa 3KOHOMUYEH B CUTyaUUsIX, KOraa Heo6xoaMMo NPosioXMTb TPYOONPOBOA, NoA, NPOe3xer 4acTbio N HEeT
BO3MOXHOCTW NPOBOAMTL NPOKIAAKY B OTKPbIThIX TPaHLesx. MeToa No3BONSeT C TOYHOCTbIO A0 HECKOJbKMX CaH-
TUMETPOB NpoknaabiBaTk Nog 3emsneit M3 Tpybul anvHo 6onee 100 m 1 anameTtpom ao 630 mm 1 Gonee.

Puc. 4.1.7. lNMpoknaaka METOAOM ropu30HTaIbHO-HarpPaB/IeHHOro 6ypeHus

B BbINosiHsieMbIx paboTax no npoknaake Tpydonposoaa AaHHbIM MeToA0M (pUc. 4.1.7) MOXHO YCIIOBHO BbIAENUTb
Tpu aTana.
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Ha nepBom aTane cneuuvansHas 6ypunibHas yCTaHOBKA NPOM3BOAUT BypeHme Mo 3a4aHHOW TpaekTopum (oT oT-
MeTKn A K oTMeTKe B). MNpu 9ToM Byp MMeeT MeHbLUNI AUaMeTp, YeM NpeaHa3Ha4YeHHas K NpoTackuBaHuio Tpyba.

Ha BTOpOoM 3Tane B Touke B Npon3BOANTCS NOANOTOBKA K MPOTackMBaHWio Tpybonposoaa: 6ypunbHas rososka
3aMeHsIeTCS Ha ronoBKY O0JbLLEro AMamMeTpa, 3a Heil NPUKPENnISeTcs NPUroToBAEeHHas K npoTackueaHuio™* N3 Tpyoda.

Ha TpeTbem aTane nponcxoamT HENOCPEACTBEHHOE NPOTacknuBaHne TpybonpoBoaa OT OTMETKM B 0 OTMETKU A.
BypunbHasa yctaHoBka BTArmeaeT N3 Tpyby B NOArOTOBNEHHbIV HA MEPBOM 3Tane kaHan. MNpu aTom nepBon naet
rofioBka, UMeoLLAs HECKOJIbKO 60NbLUNI AuaMeTp, YeM NPUKPENIeHHas 3a Heli Tpyoa.

HanopHas Tpy6a na N3 — Hanbonee nNoaxoAsawnii matepuan ans npoknagkm MeTooM ropu3oHTaNbHO-
HanpasfieHHOro 6ypeHus. MonuatuneHosble Tpyobl MKATMJIACT o6nagatoT 4OCTAaTOYHOM M’MOKOCTBIO Y MPOYHOCTLIO,
CNocOoOHbI BbIAEPXMBATL 3HAYNTENbHbIE PACTAMMBAIOLLNE HArPY3KN.

Kak npaBuno, ans 6ecTpaHLLIenHON NPOKIAAKN HE BO3HUKAET HEOOXOAMMOCTb B MPUMEHEHUM Kak1X-Nnbo cneum-
anbHbIx M3 Tpyd 1 NpUMEHAI0TCHA 00bIYHbIE HAanopHbIe M3 Tpybbl HA COOTBETCTRYIOLLME paboyne faBNeHUS.

Moapo6bHYO KOHCyNbTauMio 06 0COBEHHOCTAX NMPUMEHEHUS HAMOPHbLIX TPY6 13 MO ANna ropu3oHTaNbHO-
HanpaBfIeHHOro 6ypeHns MOXHO nonyyunTb y cneumanmctos MKAMJACT.

Mpoknaaka NpoTarMBaHNEM C O[HOBPEMEHHLIM PA3PYLUEHUEM CTAPOI TPYObi
unm 6e3 TakoBoro

K Hanbonee pacnpocTpaHeHHbIM 6eCTpaHLLEHbIM TEXHOIOMMSAM OTHOCUTCS TEXHOJIOMNS «PeNaiHNHI» C NPOTaCKM-
BaHneM N3 TpyObl CKBO3b M3HOLLIEHHbLIN TPYOONPOBOA, Kak 63 pa3pyLleHus, Tak U C paspyLUeHnemM NocneaHero.

4.2. CNMNOCObbl COEANHEHUSA NOJIUSTUIIEHOBBLIX TPYB. TPEBOBAHUA
K COEOQUHEHNAM

BaxHenwnm TpeboBaHNEM, NPeabsBASeMbIM K COEOUHEHUSIM, ABNSIETCSA HaOEXHOCTb, Mo, KOTOPOW MOHUMAIOT
NX PABHOMPOYHOCTb TPYOOMPOBOAA B 9KCMIyaTaLMOHHBIX YCIOBUSIX.

B 3aBMCUMOCTU OT PYHKUMOHAIBHOrO Ha3HAYEHUS COeANHEHNS Pa3aensioT Ha ABe rpynnbl: Hepa3beMHbIe, T .€.
Takue, pasbopka KOTOPbIX HEBO3MOXHA, 1 pa3beMHbIe, KOTOPbIe MOXHO pa3obpaTh B TEHEHMEe CPoKa aKChyaTaumm.

PasbemHble coeguHeHus

PasbemMHble coeauHeHus ans N3 Tpyd noapobHo paccMoTpeHbl B Pasaene 1 «O6Luas TexHnyeckas MHdopmaums».

HepasbeMHble coeauHeHus

HepasbeMHble coeamHenus M3 Tpyd nonyyatoT cBapkon. Xopo-
L1asi CBapMBaeMOCTb SABMIIETCA OAHUM U3 BaXXHENLLINX (paKTOPOB,
onpenenvBLIKX LUMPOKOE npumMmeHeHmne M3 Tpyo.

Mpu cTpoUTENBCTBE HAMOPHLIX MOINATUIEHOBLIX TPYOONPOBOAOB
B OCHOBHOM MCMOJIb3yeTCS CBapKa HarpeTbiM UHCTPYMEHTOM
BCTbIK.

Puc. 4.2.1. CoeavHeHne Tpyb cBapKoU BCTbIK

* Vicrnionb3yoTcs onnaTUaeHoBbIe TPYObI, MOCTYNUBLUME B OYXTax Uy CBapPEHHbIE B M1eTb HA MECTE.
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KayecTBeHHass cBapka HarpeTbiM MHCTPYMEHTOM
BCTbIK 06ecrneymBaeT PaBHOMPOYHOCTb CBAPHbLIX LLIBOB
Tpy6 13 N3 1 xapakTepnsyeTcs CneayoLwmmMm nokasa-
TenaMn: Npu cBapke BCTbIK (B OTAMYME OT CBapKuU Bpa-
cTpyb) coeamHeHne Tpyb Mexay coboi He TpebyeT Ao-
NOSHUTENbHbIX AeTanen (MydT) 1 BbINOSHAETCA OAHUM
LLBOM; Bbl€NEHNE BpeaHbIX ra3000pa3HbIX MPOAYKTOB
pasnoxeHus NOJIMMEPHOro MaTepuana npu ceapke
BCTbIK HE3Ha4MTEeNbHO. CBapka BCTbIK MPOU3BOAUTCS
C NMOMOLLbIO crneymansHoro obopynosaHus. Ceapka
Tpy6 Mexay coboii n ¢ pacoHHbIMY AETaNAMN MOXET
BbIMOJIHATLCS B MOJIEBbIX YCIIOBUSIX.

R

®oT04.2.1.
CrbikoBasi cBapka 13 Tpy6 IKATJIACT B rosieBbixX yC/I0BUSIX

OTBOAbI, TPOMHUKN U Opyrne COeauHuUTESNbHblE AeTann 3apaHee N3roTaBamBaloTCs Ha 6osiee CNoXHOM 060py—
A0BaHUN B 3aBOAOCKNX YCITOBUAX.

.

®oT0 4.2.3. [Mpumepbl coeanHuTenbHbIx aetaneli v y3nos UKAIMJIACT, BbirnosHEHHbIX CBapKow BCThIK. CrieBa: HepaBHOMPOXOLAHOM
TpoviHuk 900 x 200 SDR17 N3 100. CnipaBa: TporiHuk UKATJIACT ¢ MoHouTHbIM kopriycom 1000 x 225 SDR17 13 100

B cTeCHeHHbIX yCnoBusx, Korga NpUMEHEHNE CTbIKOBOM CBapKyM HEBO3MOXHO, MPUMEHSAETCS CBapka AeTangaMu
C 3akjlafHblM HArpeBaTebHbIM 3/IEMEHTOM (geTanamu ¢ 3H).

®o70 4.2.4. CBapka my¢rovi c 3H Puc. 4.2.2. CoeanHeHne Tpyb mygTtori c 3H
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Mcnonb3oBaHue mydT ¢ 3H no3BonsieT ceapmBaTb TPYObI C PA3/IMHHON TONLLMHOM CTEHKN, B TO BPEMS KaK Nnpu
CTbIKOBOW CBapKe MOTIyT COeaUHATLCA TPYObl TOSTbKO C OOVMHAKOBOWM TOJILLMHOW CTEHKU.

\ o/

e

Puc. 4.2.3. Ucrionb3osarvie mydTsi ¢ 3H no3sonset cBapuBate TPYyObI ¢ pa3anyHbivM SDR

Ceapka aeTtansimMum ¢ 3akiafiHbiM HarpeBaTesIbHbIM 3/IEMEHTOM TakK Xe ABNSeTCA OCHOBHbIM BMOOM cBapkm ansa M
TPpyd Manbix anameTpoB (MeHee 50 mm)*. Mpur 3ToM crnocobe coeaVHEHUS YBENMYMBAETCS NOLLAAb CBAPHOIO LLIBA,
a Takke obecneymBaeTcs onpeaeneHHas caMoLLEHTPOBKA TPYObI.

Tabnuua 4.1.2

Tunbl Hepa3beMHbIX COeANHEHNIA HanopPHbIX TPyO us M3

Tun Hepa3beMHOro coeauHeHUs

TopueBas cBapka

AunameTp Tpy6, MM
63-1200

AnekTpocBapHas MydTa (MydTa ¢ 3H)

16-800

TexHonorus nony4yeHusa CBApPHbIX COGAMHGHMI?I MOJINITUNNIEHOBbIX TPY6

Mpn cBapke HarpeTbiM UHCTPYMEHTOM BCTbIK
TpyObl coeauHSATCA Mexay coboli onnaBfieHHbIMUY
TopuamMu (KOHTakTHas TenaoBas CBapka).

OT1OT cnocob cBapku SBASETCS AOMVHUPYOLWLM NpU
coeavHeHUn Tpyb ¢ TONLUMHOM CTeHKM 6onee 4 mm. ns
HarpeBa MHCTPYMEHTA UCTOJb3YETCS SNEKTPUHECKNI TOK.

BaxHoe MecTo Bcief, 3a CBapKOi HAarpeTbiM UHCTPY-
MEHTOM 3aHMMaEeT cBapka TPyO AeTansiMu ¢ 3akiaaHbIMU
HarpeBaTensiMu, KoTopas nokasana HaubosbLUyo 3d-
GEeKTUBHOCTb NpY coeauHeHun Tpyd Masioro aguameTpa
1 NPU BbIMOJIHEHUN COEAVHEHWNI B TPYAHOOOCTYMHbIX
MecTax. [lpy cBapke AeTaniMu c 3akjagHbiMU
anekTpoHarpesartenamm (3H) TpyObl coegmHsatoTcs
Mexay cobo Npy NOMOLLY CreLmanbHbIX NONITUNEHO-
BbIX COEIMHUTESbHbBIX AeTaNen, UMEIOLLMIX Ha BHYTPEHHEN
NMOBEPXHOCTU BCTPOEHHYIO 3NEKTPUYECKYIO Crvpanb 13
METaNNMYeckon NPoBoiIokn. MNMonyyeHrne ceapHOro co-
€[VHEeHNsi MPOUCXOAUT B pe3yfbTaTe pacryiaBieHus
NosMaTU/IEHa Ha COeAMHSEMbIX NMOBEPXHOCTAX TPYyO
v aeTaneii 3a cyeT Tenna, BblAeseMoro npu npoTekaHnm
3NEeKTPUYECKOro TOKa MO NPOBOJIOKE Cvpasu.

JaBneHve B 30He CBapKM CO30AETCH 32 CHET TEMOBO-
ro paclumpenust Tpyobl. Lyudpamm «1» n «2» (puc. 4.2.5)
nokasaHbl «X0N0Hble» 30HbI, MPENATCTBYIOLLME BbITE-
KaHWIo pacrnnasa U3 30Hbl CBapPKU.

o\

HarpesaTtesb

210°C+10°C

N

CBapHoOe CoegnHeHne

Puc. 4.2.4.
lMpyHLMN NoJly4eHns: CTbIKOBOIo CBapPHOro COeANHeHus

* [Mpwm cBapke BCTbIK Masibix (50 MM v MeHee) AnaMeTPOB BaJIVIK LLBA CYLLIECTBEHHO B/IMSIET Ha MJIOoLLaAb MPOX0AHOro cevyequs. s
TOHKOCTEHHbIX TPYO (C y4ETOM AOrMYCKOB HA HAPYXHbIE ANAMETPbI 1 TOJLLMHBI CTEHOK) CMELLIEHNE KPOMOK MOXET ObITh CPaBHUMBIM
C TOJILLMHOV CTEHKW. B CBA3M C 3TVIM CTbIKOBasi CBapKa MaJslbIX AMaMETPOB 3aMEHSIETCS Ha CBAPKY C MOMOLLIbIO /1eKTPOMY@TbI Ui

pa3bemMHoe coeanHeHne KoMripeccroHHbIM (pI/ITMHI' OM.
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MockonbKy NOAMATUNEH MO CBOUM PEOSIOrMYEeCKMM CBOMCTBAM OTHOCUTCS
K rpynne XOpoLlo CBapMBaeMbiX MaTepunanoB (TeMnepaTypHbli MHTEPBan
BSA3KOTEKy4Yero coctosiHua AT 6onee 70 °C, MMHMManbHas BA3KOCTb pacnjasa
MeHee 10° lMa-c), BbllLeONUCaHHble cnocobbl MoKa3ann CBOE NPenMyLLeCcTBO
nepea.apyrmmMmm B CUly CBOEN TEXHNYECKOM NPOCTOTbI M A0CTAaTOYHOM HAAEXHOCTN.

OpraHusauus nposegeHUs cBApPOUHbIX pabot

CBapOoOYHO-MOHTaXHbIe paboTbl 0ObIYHO HAYMHAIOTCSH MOCHEe TOro, Kak onpeae-
JIeHa Tpacca 1 COCTaBJIeH akT pasbuBKN 1 Nepeaayn Tpacchl o NoA3eMHOro
Tpybonposoaa.

B nepuop MoHTaxa TpybonpoBoaoB TPyObl NEPUOANYECKN BIBO3ST HA 0OBEKT
CTPOVTENbLCTBA, rAe AN HUX YCTPaMBaOT BPEMEHHYIO NAOLWAAKY 4S5 XPaHEeHWS
(4O MOCTENEHHOrO UCMONb30BaHMSA Bcex Tpyb). PekomeHayeTcs BbIBO3UTb TO
KONM4ecTBO TPYyD, KOTOPOE COOTBETCTBYET CMEHHOI BbipaboTke. B kayecTse
BPEMEHHOW MNOLWaAKN BbIOMPAKT BO3BbILLEHHbIN POBHbIV Y4aCTOK, KOTOPbI
060pyayloT HENPO3PaYHbIM HABECOM WS TEHTOM SIS 3aLUMThI TPYO OT NPsSIMbIX
COJIHEYHbIX JIy4EN.

Mepen pa3mMelleHMeM CBapPOYHOro 060Pya0BaHUSA OOXKHbI OblTb MOSIHOCTLIO
3aKOHYeHbl paboThl MO pa3buBke Tpacchl. PEKOMeHAYyeTCs NPOBECTU NpeaBapu-
TEJNbHYIO PACHYMCTKY Tpacchl, Ans TOro 4tobbl 06pas3oBanachb CrlaHMPOBaHHAsA
nosioca WwmpuHom 1,5 m ons paamMeLLeHns ceapoyHoro obopynosaHms. CBapoyHoe
obopyaoBaHMe pa3MeLlaloT Ha y4acTkax, Kyaa HEBO3MOXEH MPUTOK A0XOEBbIX
nnu Taneix BoA,. B cnyyasx npoBeaeHns cBapoYHbix paboT BAOSb aBTO40POr BO-
KpYyr MecTa ux NnpoBeAeHs BbICTaBASIOTCA NpeaynpeanTenibHble 3Hakn. JomKHO Puc. 4.2.5.

ObITb NPeAyCMOTPeEHO obecneyeHe 6e3onacHOCTM paboTalowmx OT 3aHoca  [Ipouecc ceapku MydToii ¢ 3H
TPaHCMOPTHBIX CPEACTB 1 BO3AENCTBUS BbIXJIONOB ABUrATENEN.

Mpn pa3melLeHn cBapo4yHOro o6opyaAoBaHUS OJ1S CTbIKOBOW CBapku Top-

LLOBOYHOE YCTPOWCTBO 1 HarpeeaTtesib pacrnonaratoT B HENOCPeACTBEHHOW B/IM30CTN OT LLIEHTPATOpa CO CTOPOHHI,
CcBOOOJHOI OT CKNIaAMpPOBaHHbIX TPYO. Bo n3bexaHune 3arpsa3HeHnin 1 NoBpeXAeHUli TopueBaTesb U HarpeeaTesb
[OJMKHBI HAXOAUTLCH B TPAQHCMOPTHOM KOHTEMHEPe. ABTOHOMHbIN UCTOYHUK SNIEKTPOCHAOXEHNS pacnonarailoT Ha
PacCTOSIHMM B HECKOJIbKO METPOB C NMOABETPEHHOW CTOPOHLI. MNepen HavyanomM paboT NPUHMMAOTC HE0OX0ANMbIE
Mepbl MO 3aLuUTe Naer OT NopaXeHUs 31IEKTPUYECKUM TOKOM (3aLMTHOE 3a3eMIIeHNe, pa3aennTesbHble TPaHC-
dopmaTopbl 1 Apyrme MeponpuaTus, NpenycMoTpeHHble MNMpaBunamMm yCTpoiicTBa 31EKTPOYCTaHOBOK). B cnyyae
NPoBeAEHMS CBAPOYHbIX PaboT B TEMHOE BPEMSI CYTOK OPraHn3dyeTcs MecTHOe ocBeLleHme. NoTpebHOCTb B 3aLUmT-
HbIX NanaTkax, 3aLlMLaioLLxX MecTo CBapku OT Bnaru 1 BeTpa, onpenensercs B 3aBUCUMOCTN OT KIIMMaTUHYECKNX
yCnoBui (BoO BpeMS LOXAA, CHeronaga, TymaHa v npu setpe cebiwe 10 m/c).

K nponssoacTBy paboT No CBapKe M KOHTPOJIIO 3a €€ NPOBEAEHMEM [A0MYCKAIOTCA aTTECTOBAHHbIE CBAPLLMKN
1 CMeumanmcTbl CBAPOYHOrO NPOM3BOACTBA, NpoLlelne cneyvanbHyo NOArOTOBKY M aTTeCTauuio C NpoOBEPKOW
TEOPETUYECKMX U MPAKTUYECKNX HABBIKOB 1 UMEIOLLNE YOOCTOBEPEHNE YCTAHOBAEHHON dOpMbl. XKenaTtenbHo,
4yTOObI CPOK AENCTBUSA NX KBANNPUKALMOHHbBIX YOOCTOBEPEHUN NEPEKPBLIBA MAHMPYEMBbI CPOK BbINOJIHEHUS
paboT. CBeaeHUs 0 CBapLUMKaX 1 BbINOJHAEMbIX UMW paboTax A0JIKHbI eXeAHEBHO GUKCUPOBATLCS B XypHase
CBapoYHbIX paboT. XKypHasn cBapo4HbIX paboT SBISETCS OCHOBHbLIM NMEPBUYHBLIM MPOU3BOACTBEHHbLIM JOKYMEHTOM,
OTPaXaroLLMM TEXHOJIOTMYECKYIO MOCNeA0BaTENBHOCTb, CPOKM, KAYECTBO BbIMOJIHEHMS CBAPOYHbIX PaboT.

Ceapka BCTbIK: NOPSAOK BbINO/IHEHUS ONEepPALUiA

CBapkoi HarpeTbiM MHCTPYMEHTOM BCTbIK COEAUHSAIOTCS MONNITUNEHOBBLIE TPYObl AnameTpom oT 50*
00 1200 mm.

* C TOJILUMHOVI CTEHKN HE MEHEE 4 MM.
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PaboTbl MO CTLIKOBOW CBapke AO/MKHbI MPOU3BOANTLCA NMpy TeMnepaType Bo3ayxa ot —10 go + 30 °C. Ha npuBe-
[eHHble TemMnepaTypHble UHTEPBaJIbI, Kak NPaBuIo, PaCCHUTaHbl CTAHAAPTHBIE TEXHOJIOMMYECKNE PEXVMbl CBapKU.
Mpu 60nee WMPOKOM MHTEPBaJIe TEMMNEPATYP CBAapOYHbIEe PaboThl CIEAYET BbIMOHATL B MOMELLEHUSAX (YKPbITUSX),
obecneunBaoLmx cobniogeHe 3a4aHHOr0 TEMMNepPaTypHOro nHTepeana.*

Mpons3eoaCcTBO CBApOYHbIX paboT 3ako4aeTcs

B NOArOTOBUTEJIbHbIX ONepaLusax

1 co6CTBEHHO CBapke Tpyo.

MoaroroBuTenbHbIE Onepauum BKIIOYaloT:

* MOAroTOBKY M MPOBEPKY paboTOCNOCOBHOCTN CBAPOYHOIO
obopynoBaHus;

* MOArOTOBKY MecTa CBapku 1 pa3MeLleHne CBapOYHOro
obopynoBaHus;

¢ BbI6OP HEOOXOAMMbIX MAPaMETPOB CBAPKU;

e 3aKkpersieHne N LeHTPOoBKY Tpyb v aetanei
B 3aXMMax LLeHTpaTopa CBapOYHO MaLUMHbI;

e MexaHn4yeckyo 06paboTky TOPLIOB CBapMBAEMbIX Puc. 4.2.6. 3akperiieHve n LEHTPoBKa TPyO
noBepxHoOCTen Tpyb 1 aeTanen. B 3aXVIMax LeHTparopa CBapO4YHOMN MaLUVHbI

Mpu noaroToBke cBapO4YHOro 060pyaoBaHNS NOAOMPAOTCS
3aXVMbl 1 BKAAbILWK, COOTBETCTBYIOLWME OMAMETPY CBapu-
BaeMbix TpyO. Bkrnagbiluv 3aXMMOB A0JKHbI OblTb YACTLIMU,
6e3 CKOJIOB U 3ayCeHLeB, KOTopble MO 6bl NOBPeanTb
MOBEPXHOCTb TPYO. TpyLLMECS MOBEPXHOCTN METANNIMYECKUX
[eTanen nokpbIiBaTCA CMa3kamMu o pekoMeHaauusam n3ro-
ToBUTENS. Pabo4re NOBEPXHOCTU HarpeBaTens U MHCTPYMEHTa
0N 06paboTKM MONINITUIEHOBBIX TPYO OYMLLLAIOTCS OT MbUIN U
OCTaTKOB NONNITUIIEHA NPW MOMOLLM YNCTLIX U CYXUX XJ1oMn4a-
TOBYMaXHbIX U NIbHSAHBLIX TKAHEN (M1 [epPeBSHHbIX IonaTo-
yek), a Npy1 HeoOBXOAMMOCTM NPOTUPAIOTCS PACTBOPUTENAMU.
OuncTKy HarpeBaTens OT OCTAaTKOB HANUMLUErO MOAN3TUIIEHA
NPOM3BOAAT B ropsiiemM COCTOSIHUN. DnekTpuyieckmne kabenm
MOJIHOCTLIO Pa3MaTbiBaOT U NMPUCOEONHAIOT K aBTOHOMHbLIM  Puc. 4.2.7. BBeneHvne Topuesartens 4/ MeXaHNYECKOM
UCTOYHUKAM MUTAHUS UIN 3IEKTPUYECKON CETU. 06paboTKy TOPLIOB CBapPHBaEMbIX [TOBEPXHOCTEN TPYO

Pa6oTocnocobHOCTL 060PYyAOBaHMS ONPeaenseTcsa npu
BU3yaslbHOM NPOBEPKE KOMMIEKTYIOLNX Y3/I0B CBAPOYHbIX
MallWH, annapaToB, MPUCMOCOBAEHNI U X KOHTPOIbHOM
BKJIOYEHUN. Y CBAPOUHbIX MaLUMH CTbIKOBOM CBapKW NPOBEPSI-
0T MNAaBHOCTb NepPeMELLEHNS NOABMXHOMO 3aXnMa LeHTpa-
Topa n paboty TopuesaTtens. Ocoboe BHUMaHWe yaenseTtcs
BU3yasibHOM NpOBepKe U30MALMN I1eKTPUYEcKnx kabenemn
1 3a3emnnTenen. dnekTpoarperaTbl aBTOHOMHOIO 971€KTPO-
NUTaHWS OOMKHbI ObITb 3aMpaBfieHbl TOMJIMBOM U NMPOBEPEHbI
Ha MCMPaBHOCTb KOHTPOJIbHbIM 3aMyCKOM.

PasmelLeHe cBapo4HOro 060pyA0BaHUS LOJSIXKHO NPO-
M3BOLANTBLCS HA 3apaHee PacyULLEHHOW U CNaHMPOBAHHOM
nioLaake nnm Tpacce Tpybonposoaa nocie CkiaampoBaHus
Ha Hel NoNMaTUNEHOBbLIX TPY6. MNpu HEOOBXOAMMOCTN MECTO
CBapKum 3aLLmMLLAI0T OT aTMOCGEPHbLIX 0CaLAKOB, MbUIN U Necka Puc. 4.2.8. MNanatka aas 3aLmThbl
npw NOMOLLM TEHTOB WM ManaTok. oT HEGIaronpPUSTHbIX MOrOAHLIX YCI0BUI

* Capka Tpyb ripm Temrnepatypax Hike —10 °C Takxke HexenaresbHa, T. K. BO3MOXHO MepeoxiaxaeHve pacriasa B TEXHO/IOMM4YeCKoM
rayse. Kpome Toro, camiikom ObiCTPOE OXIaXAEHNE Bbi3bIBAET B 30HE CBAPKU 3HAYUTEJIbHBIE BHYTPDEHHUE HAMPSXXEHWS, KOTOPbIE
He ycreBaloT CriiaxumBaTbCsl (3a CcHeT repexona 4actv AegopMaLmii B BbICOKO3/1aCTUYHbIE) 0 TOro, Kak K LLUBaM MPUKIaAbIBaloTCs]
JIOMOJIHUTE IbHBIE MOHTaXHbBIE Harpy3ku (OT BbIEMKU TPYO 13 3aXUMOB CBapPOYHOV MALLIMHBI, MEPEMELLEHUS M/1IeTel BAOb TPAHLLEN
unnp.). Takum 06pa3omM, yCTaHOBIEHHbI [J151 CBapKv MHTEPBaJ1 TeMIeparyp okpyxarioLero Bo3ayxa (ot — 1040 + 30 “C) ssnsercs makcu-
MaJIbHO [I0MYCTYMBIM C TOYKY 3PEHMS 00ECNEYEHUSI HAAEXHOCTU CBaPHBIX COEANHEHWI. ECIIN B TEXHUYECKYIX YCIIOBUSIX, CTAHAAPTaX Wi
cepTugukaTax Ha MaTepuasibl orpeaeeHa BO3MOXHOCTb 0COO0Iro TEXHOIOMMYECKOro pexvma cBapkv rpuvi 6osee LLpoKoM Anarna3oHe
Temrneparyp OKPYXaroLLEero BO34yxa, YeM yka3aHo BblLLe, TO CO34aHNe YKPbITUI He TpebyeTcsl.
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B cbIpyio 1 A0XAMBYIO NOrofy MOXHO PEKOMEHA0BATH
yCTaHaBnMBaTb CBAPOYHOE 0O0PYA0BAHNE HA AEPEBSIH-
Hble WKThI. Mpu cBapKe BCTbIK CBOGOAHbIM KOHEL, TPYObI
WAV NIETU 3aKPbIBAIOT MHBEHTAPHbLIMM 3ariyLLKamm a1s
npenoTBPaLLEHNS CKBO3HAKOB BHYTPWU CBapMBaEMbIX

Tpyo.

OCHOBHbIMM MapamMeTpamu Npu CBapke HarpeTbiM
MHCTPYMEHTOM BCTbIK ABAFIOTCA Temrneparypa Harpe-
TOro uHcTpymenTa (T,) u BenuyvHel aasnexus (P, P,
nP_ )nepemenn(t .ttt wnt ). JinsgMallnH C pyYHbIM
ynpasfieHneM TEXHOIOrM4eCKMn NapamMeTp t, (Bpems Ha-
pacTaHus AaBneHust 0CaZikn) MOXET HE HOPMUPOBATLCS
13-3a CNIOXHOCTM ero peanmsauum. 3Ha4eHne napame-
TPOB NPUHNUMAETCS B COOTBETCTBUN C PEKOMEHAALMNAMN
3aBoja — N3roToBUTENS CBapOYHOro obopyanoBaHus. ns
aBTOMAaTU3MPOBaHHbIX MAaLUVH 3HA4YEHUS NapamMeTPOB,
KakK npaBuo, 3aHeCEHbI B 610K NaMATU YNPaBsitoLEro Puc. 4.2.9. KoHTposb Temnepatypsbl
YCTPOWCTBA UM CHUTBLIBAIOTCS NMpuv nomoLm GoToon- Ha roBepXHOCTY HarpeBartesis
TUYECKOro KapaHgaila ¢ naacTukoBor kapToykm. Kak
npasuo, B 3TOM CJlyd4ae U3MEHEHNe NnapamMeTpoB Wi HEBO3MOXHO, UM MOXET NPOU3BOAUTLCA TOJIbKO Mocie
CUUTbIBaHMS B610KOM aBTOMATUKKN KOAA CO CrieumnasnbHOM yrpaBisiolen KapTouku («MacTep-KapThbl»).

HacTporika TemnepaTypbl Harpesartesisi NPOM3BOAMTCSH C NMOMOLLLIO NMOBOPOTHOM KHOMKM Ha NaHenn ynpasfieHns
perynatopa TemnepaTypbl. O Temnepatype Ha MOBEPXHOCTU 3epkana HarpeBaTens CyasT N0 MHAMKATOPHbIM CBe-
ToaMo4am, UMELMM, Kak NpaBuio, KPacHbIN 1 3efieHbln uBeTa. [10CTOAHHOE CBEYEeHMe KPacHOro ceetoanona v
MUraHme 3eneHoro 0603HavatoT, 4To (akTnyeckas Temneparypa HMXe YCTaHOBNEHHOM. JoCcTuxkeHne Heobxoammom
Temnepartypbl MHAMLMPYETCS NOCTOSIHHLIM CBEYEHMEM 3e/eHoro ceetoamoaa. OTKo4eHMEe 3e/1eHOro CBeToamoaa
0003HavaeT neperpes paboymx NOBEPXHOCTEN. [MPOYHOCTD LIBA CHUXAETCS Kak NMpu MOHWXEHWW, Tak U NPWY NOBbI-
LLeHUN TemMnepaTypbl pacnnasa, N03ToMy 60MbLUMHCTBO OMacHbIX AedeKTOB BO3HMKAET MMEHHO NPW Neperpese nnm
HeJorpeBe TOPLIOB CBapMBaEMBIX TPYO.

3HavyeHns TemnepaTtypbl Harpesa, ykasaHHble Ha MaHenu ynpasieHus perynatopa TemnepaTypbl, UMEIT UH-
dopmaumnoHHbIi xapaktep. MoaToMy nepep, Ha4yanoM CBapOYHbIX PAOOT PEKOMEHAYETCS MPOKOHTPOIMPOBaTh
AOCTUrHYTYIO TEMMepaTypy Ha NOBEPXHOCTU 3epKaJia Harpesartess NpPu NOMOLLU KOHTaKTHOro undposoro
TepMmomeTpa.

[Mpy HEBO3MOXHOCTM NOCTOSHHOIO KOHTPOJIS TEMIMEPATYPbI 3epKasia HarpesaTesisi C NOMOLLbIO KOHTAaKTHOIO Lmd-
pPOBOro TepMomMeTpa He0OXOAVMMO MPOBOAUTL TAKOW KOHTPOJIb MEPUOANYECKN (HE peXe OQHOro pasa B HeAEesio).

COopky cBapuBaeMbix TPYO 1 AeTanen, BKIYaloLLYy0 YCTAaHOBKY, LEHTPOBKY U 3aKperieHne CBapnBaeMbiX KOH-
LLOB, MPOM3BOAAT B 3aXXMMaXx LieHTpaTopa CBapO4HON MaLLIMHbI. PEKOMEHAYEMbI BbINET KOHLLOB TPYD U3 LieHTpaTopa
npu cTbikoBol cBapke coctaensieT 30-50 MM (aeTaneit ¢ KOPOTKMMUN XBOCTOBMKAMU — HE MeHee 5 MM). 3aXuMbl
CTArMBatoT TaK, 4HTOObI NPeA0TBPaTUTbL NPOCKasb3biBaHWe TPYO Npu MPUIOXKEHUU K HAM YCUITUS CBAPKU U YCTPaHUTb
(HacKoNbKO 3TO BO3MOXHO) 0BaJIbHOCTb Ha Topuax. Moa cBoO0oAHbIE KOHLbI TPYO ycTaHaB/IMBAIOT ONOPbI, YTOObI
BbIPOBHSATb UX B rOPU3OHTasNIbHOM MJI0CKOCTU. Onopbl A0/KHbI ObITb YCTOMYNBLIMU 1 NPeayCcMaTpUBaTb BO3MOX-
HOCTb HEOOXOAMMOI0 NepemMeLLeHns TPyObl B rOPU3OHTasIbHOW MIOCKOCTM.

Puc. 4.2.10. lMpasunbHoe nonoxeHue TpPy6 rnpy CBapke AOCTUraeTcsl C MOMOLLbIO CreLmasibHbIX 0rop

Onsa Tpy6 6onbLunx AuamMeTpoB 3TO SBNSETCS KpaiHe BaXHbIM, Tak Kak o6naaatoLas 4OCTaTO4YHbIM COOCTBEHHbBIM
BECOM TpyOa MOXET NOBAUSATb HA MOJIOXEHME CBAPUBAEMOrO KOHLLA U CMECTUTb €ro Nnog, yriiom K Beptukanu. 31o
ABNSIETCH NPSAMbIM HAPYLLEHVEM TEXHOJIOM MM 1 KQYECTBO CBaPKM HE MOXET ObITb rapaHTpoBaHo. Oco6oe BHUMaHue
pacnonoXxeHuo onop yaensaeTcs npyu UCNosib30BaHUN CBapOYHbIX MaLLUH, UMEIOLLUX TOJIbKO NO OAHOMY
3AXKUMY AN KaXA0W TPYObI (JBYX3aXMMHbIE CBAPOYHbIE MALLUHbI).
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Puc. 4.2.11. be3s npumeHeHusi orop Tpyba 60/1bLU0ro AnaMeTpa MOXeT CMECTUTL CBapUBaeMblii KOHeL
oA yr/ioM K BEpTUKau, 4To Ae/1aeT Ka4eCTBEHHYIO CBapKy HEBO3MOXHOM

TpeboBaHMe No yCTaHOBKE OMNop AENCTBYET U Npu cBapke Tpybbl C coeamnHuTeNbHbIMU aeTansamu. KoHupl Tpy6
1 JeTanen npm ceapke HarpeTbiM UHCTPYMEHTOM BCThIK LIEHTPUPYIOT MO HAPY>KHOW MOBEPXHOCTY TakuM 06pa3omMm, YTo-
Obl MaKCUMasbHas BeNMYMHA CMeLLLEHMS KPOMOK He npesbitiana 10% HOMWUHaNbLHOM TONLWWHBI CTEHKN CBapMBaEMbIX
Tpy6. HE06X0AMMOCTb TOYHOW NOATOHKM OOBACHAETCS TEM, YTO YpE3MEPHOE CMELLEHNE KPOMOK TPYD OTpULIATENBHO
CKa3blBAETCH Ha Ka4eCTBE CTbIKOB. [10AroHKy Tpyb Npu LIEHTPOBKE OCYLLIECTBSOT MOBOPOTOM OAHOM 1 06enx Tpyo
BOKPYI OCW, MepeCcTaHOBKOW OMop noja, TpybamMm Ha pas3nMyHOM PacCTOSIHUM, NCMNONIb30BAHMEM NPOKIAA0K U Opy-
rumm cnocob6amu. Mpwu pasHuLe B TONLWMHE CTEHOK CBApMBaEMBbIX TPYD Uv aeTtaneit Ha Tpybe (aetanu), UMetoLLEei
60/bLUYIO TONLMHY, AeNaloT cKoc No yriom 15 £ 3 ° k ocu TpyObl A0 TONLMHbLI CTEHKW TOHKOW TPYObI (aeTanu). Ckoc
BbINOJIHAIOT OCTPbIM HOXOM MM PE3L0M B CMELManbHOM NPUCNocobneHnn.

3akpennieHHble U CLLEHTPUPOBAHHbIE KOHLbI TPYO 1 AeTanen nepen, CBapkon NoaBepraioT MexaHuyeckorn obpa-
60TKe TOPLOB (TOPLEBAHNIO) C LLENBIO O4NCTKN 1 BbIPaBHMBAHNS CBApPMBAEMbIX MOBEPXHOCTE HEMOCPEACTBEHHO
B CBAPOYHOM MaLUnHe.

O6paboTka KOHLOB TPYO MoJ, CThIKOBYKO CBaPKY NPOU3BOAMTCS MPU NMOMOLLM CreumnanbHOro TopLeBaTens N3 Kom-
naekTa CBapo4HOM MaLLVHbI. Mpy 06paboTKe TONLLIMHA CHUMAEMO CTPYXKM AoskHa cocTaenatb 0,1-0,3 mm.

Mocne TopLeBaHus TPyd NPOBEPSIETCS HANNYME 3a30P0B MEXAy HUMK. Mexay Topuamu, NpuBeaeHHbIMU B CONpU-
KOCHOBEHWE, HEe A0MKHO ObITb 3a30p0B, NpeBbiwatowmx: 0,3 mm — ana Tpyb amametpom go 110 mm; 0,5 mm — ona
Tpyd anameTpom cBhie 110 mm 0o 225 mm; 0,7 mm — ana Tpyb anameTpom cebilie 225 mm 0o 400 mm; 1,0 MM — ansa
Tpyd anameTtpom 6onee 400 Mm.

Mocne mexaHnyeckon 06paboTku 3arpsi3HEHME MOBEPXHOCTY TOPLLOB HE [OMYyCKaeTCsl. YaaneHmne CTPYXXKM USHYTPA
TPYObl NN AeTany NPON3BOAAT C MOMOLLbIO KUCTU, @ CHATUE 3ayCEHLIEB C OCTPbIX KPOMOK TOPLOB — C MOMOLLbIO
HOXa.

Mepepn cBapkol Tpyd HarpeTblM MHCTPYMEHTOM BCTbIK NMPOU3BOAAT M3MEPEHME NOTEPU AABJIEHNS XOI0CTOrO
xoma (P).

CBapka Tpy6 HarpeTbiM MUHCTPYMEHTOM BCTbIK BEeTCS B C/ieAyloL el nocienoBaTe/lbHOCTU:
* 3aMepsIoT AaBneHne (Unm ycunme), Heobxoammoe
Ha nepemeLleHne NoABMKHOIo 3axuma
C YCTaHOBJIEHHOW B HEM TPYGOiA (P );
* yCTaHABMAMBAOT MEXAY TOPLAMU TPYO HArpeTbIi MUHCTPYMEHT
(HarpeBaTtesb), UMEKLNI 3aJaHHYI0 TeMnepaTypy
* MPOBOASAT NPOLLECC OMIAaBNEHUS, A1 YEr0 NPUXKUMALIOT TOPLbI TPYO
K Harpesaresiio 1 co3aatoT Tpebyemoe aasneHne P ¢ y4eTom
HasnieHns xonoctoro xopa (P, + P );
* BblAEPXMBAIOT P B Te4eHue BpemeHn t, He06X0AMMOro
019 NOSIBNIEHNS MO BCEMY NEPUMETPY OMABSIEMbIX TOPLIOB
nepBmn4yHOro rpata BbicoTor ot 0,5 8o 2,0 mwm;
* rocne nosiBNeHNs NePBNUYHOrO rpaTa CHUXAIOT AaBEHME
[0 BENNYNHBI, COOTBETCTBYIOLLIEN P,
C y4eTOM AaBiieHus xonocToro xona (P, +P),
1 BbIAEPXMNBAIOT €0 B TEHEHNE BPEMEHMU,
HEo6X0MMOro A1 Nporpesa TopLos Tpy6 (t.); Puc. 4.2.12.
* MO OKOHYaHMK NMpoLecca Nporpesa OTBOAAT NOABUXHbIN BBeneHvie HarpeBartesisi Mexay Topuamu Tpyo
3aXUM LieHTpaTopa Ha 5—-6 cM Ha3apn, 1 yaansioT HarpesaTtesb
13 30HbI CBapKM ( t );
* CBOAAT TOPLbI TPY6 10 CONPMKOCHOBEHMS 1 CO3atoT TpebyeMoe AasrieHune npu ocagke P
C y4eTOM AaBnieHuns xosioctoro xopa (P +P);
* BbIAEPXMBAIOT AaB/IEHNE 0CalKV B Te4eHne BpeMeHn ., HeOGXOAVMOrO [i/1F OCTbIBaHUA CThIKA,
1 BU3yasibHO KOHTPOAUPYIOT MNOJSTy4YEHHOE CBAPHOE COeAMHEHME MO pa3dMepamM 1 KOHdUrypaumm rpata;
* N3BfIEKAIOT TPYObI N3 3aXMMOB LIEHTPaTOpa 1 NPOCTAaBNSAOT HA2 CBAPHOM COEANHEHUN
€ro NopsiAKOBbIA HOMEP KPACKOoM UAv MapKepHbIM KapaHAaLLoM.
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KoHTponb gaBneHns npu ceapke BeayT Npy NOMOLLIM MaHOMeTpa rmapaBinyeckoro Hacoca (HaCOCHOM cTaHuuK),
KOHTPOJIb 32 BPEMEHEM — MO CekyHOoMepy. MIaMeHeHre BeNnYHbl AaBNeHns B MPOLLECCE CBapKW NPOn3BoAsT Nno
uuKnorpaMmme.

P

on

DR t . — Bpemsa onnasieHns TOPLIOB;
t, - Bpems HarpesaHus (Nporpesa);

t - Bpema TexHOSIorM4eckow nayas
Ha yaaneHue Harpeeartens;

t - Bpems noabema AaBieHns 0CaaKy;
t_ ., — BPEMS OXNaxAeHUs CBApHOro
COEAVHEHNS NOL NABNIEHNEM;

P, t_, - oblee Bpems cBapKu;

t t t P_ - [aBneHue HarpesaTenbHoro
H g T - oxn

Radi > MHCTPYMEHTAa Ha Topubl TPYG Npu onnaeneHuu;
P, — naBneHue HarpeBaTesnbHOro;

WHCTPYMEHTA Ha TopLbl TPYO Npu HarpeBaHnn

| = R ||| <« (nporpese);
P__ - AaBneHvie Ha TOpLbl Tpy6 npwn ocagke.

Puc. 4.2.13. UnknorpamMma cBapo4HOro npoLecca

Bpems Harpesa 1 OXnaxaeHus, a B HEKOTOPbIX Clydasx U TeMnepaTypy HarpeeaTens, KOPPekTUPYT B 3aBUCK-
MOCTM OT TEMMepaTypbl OKPY>KaloLLLero Bo3ayxa.

TexHonornyeckas nay3a Ha yaaneHue HarpeBaTens He foJKHa 3aTaruBatbcs. Ecnu 3apepixka Bce-Taku
BO3HMKJIa U TeMrnepaTypa cBapuBaeMbix MOBEPXHOCTEW ynana HUxe [0onycTumor (ocobeHHO B cny4yae
HeONaronpUsTHbIX NOroAHbIX YCJIOBUI), TO KA4ueCTBEHHas CBapkKa cTaHeT HEeBO3MOXHOI. B aTtom cnyyae
Heo6x04MMO NMOBTOPHO MPOM3BECTU MEXaHNYecKyto 06paboTKy 1 CBapKy.

Y KaX[0ro CBapHOro COEAMHEHWS AOIKHO ObITb HAHECEHO 0003HaYeHME (HOMEP, KNEVIMO) CBapLLMKA, BbINOSIHUBLLEO
3T0 coeamHeHne. HaHeceHre HeoBXoaMOl MapKMPOBKM NPOM3BOAUTCS Ha CBapPOYHbI rpat Yeped 20-40 cekyHa,
nocre Havyana onepaumm oCazku, Koraa nonyyeHHoe CoelMHEeHE HaX0AUTCA B 3aXMMax LLeHTpaTopa CBapO4HOMN
MaLUnHbl. MapkupoBska (Lundp nnv HOMep) CTaBUTCS CBAPLLMKOM KIeMMOM Ha ropsdyeM pacrniase rpaTta B AByX Ana-
MeTpasibHbIX TO4Kax. B cnyyae OCTbIBLLUErO CBAPOYHOrO rpata BO3MOXHA MapKUpPOBKa CThIKOB FOPSAYMM KJ1IENMOM.
Knelimo ¢ onpeneneHHbiM LM pPOoBbIM v 6yKBEHHBIM LLUMGPOM NPUCBAMBAETCS KaXXO0MY CBapPLUMKY U PErmcTpu-
pyeTcs B XXypHasie npomn3BoacTBa paborT.

Mpy ncnonb3oBaHMM MaLLMH C BbICOKOW U CPeaHeln CTeneHs My aBToMaTm3daunm yka3aHHbIn NOpsaoK Bbl-
NOSTHEHUSI TEXHOJIOTMYECKMX OnepaLmii, KOOMe YCTaHOBKM (MHOr4a BblEMKW) HarpesaTens U n3snedveHus Tpyo
13 3aXMMOB, NPON3BOANTCSH aBTOMATUYECKM NO KOMaHAaM CUCTEMbI YIPaBNEeHNSA CBapOYHON MaLUMHbI. B aTom
cny4yae B 3a4a4u orneparopa BXoAUT BBOJ, HEOOXOAMMOWN MHbOPMaLMK, KOTOPbIA 0ObIYHO NPOU3BOANTCS NpU
nomMoLum GOoTOONTUYECKOr0 KapaHaalla 1 KapTO4YKU LUTPUXOBOIO KOAA, Y BU3YaslbHbIi KOHTPOJIb 38 BbIMOJIHEHU -
€M CBapOY4HbIX onepaunin. Pacneyatka napamMeTpoB CBapKu A0JIKHA CONPOBOXAATb KaX bl CBAPEHHbIV CTbIK.

CBGPKCI AETANIMM C 3aKNagHbiIMU HArpeesarensmu:
nopsagoK BbiMOJIHEHUA onepau,m?l

Ceapkoi getanamm ¢ 3aknagHbiMu Harpesatensamm (3H) coeguHsioTcs Tpybbl aguameTpomM oT 20 MM U BbILLE,
HEe3aBMCUMO OT TONLLUMHBI CTEHKN. Npn 3ToM cnocobe cBapku paboTbl AOMKHBI MPON3BOAUTLCS NPU TEMMepaType
Bo3ayxa oT —10 go +30 °C. Ha npuBeaeHHble TeMnepaTypHble MHTEPBasbl, Kak MPaBuiIo, pacCYnTaHbl CTaHOAPTHbLIE
TEXHONOrMYeckme pexxmmbl ceapku. Mpu Gonee LIMPOKOM MHTEPBasie TEMMNepaTyp CBapoyHble paboThl crnenyet
BbINOJIHATL B MOMELLEHUSIX (YKPbITUSIX), 06ecneynsatoLmx cobnoaeHne 3ajaHHoro TemrnepaTypHoro nHTepeana*.

* EC/n B TEXHUYECKUX YCII0BUSIX, CTaHAapTax uiv cepTugukarax Ha Matepuassl ornpeneseHa BO3MOXHOCTb 0COB0ro TEXHOIOMM-
4eCcKOoro pexwuma cBapku rpvi 6os1ee LLIMPOKOM Anana3oHe TeMeparyp OKPYXaroLiero Bo3ayxa, Yem yka3aHo Bbillie, TO CO34aHne
YKPbITUI He TpebyeTcs.
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Mpon3BOACTBO CBAPOYHbIX PabOT 3aK/o4YaeTcss B MOArOTOBUTENbHBLIX Onepaumsax u co6CTBEHHO cBapke Tpyo
1 coeauHUTENbHBIX AeTanei. NoaroToBuTesnbHbIe onepaumm aas ceapku aetanamu ¢ 3H BkioyatoT:
¢ MOArOTOBKY 1 MPOBEPKY paboTOCNOCOOHOCTU CBAapPO4YHOro 060pyaoBaHUS;
* MOArOTOBKY MECcTa CBapku 1 pa3MeLleHne CBapo4HOro o6opyaoBaHus;
¢ BblI6Op HEOOXOAMMbIX MapaMeTPOB CBaAPKK;
¢ ypasneHue OKCUOHOro CJos;
¢ 3aKkpernyieHne 1 LeHTPOoBKY TPyO 1 aeTanei B 3axnmax nos3mumoHepa;
* NMPOTUPKY CBapMBaeMbIX MoBepxHocTen aetaneli ¢ 3H u Tpy6.

OcCHOBHbIMY NMapameTpamun Npu ceapke TPyd AeTansmMu ¢ 3akNaZHbIMU 3M1EKTPOHArpeBaTensiMmn sBasioTCS Ha-
nps>keHve, noaasaeMoe Ha cnvpans aetanv (U,),  BpemeHHble napameTpsl (i, nt ). 3Ha4eHns TEXHONOrN4ECKUX
napamMeTpoB 3aBMCAT OT BUAA, COPTAMEHTA M M3roToBuTeNa aetanu ¢ 3H v BHeCEHbI B NacnopT, CONPOBOXAAOLLMIA
[eTanb, BbIOWTbI HA KOpryce AeTany Ui 3annucaHbl B BUAE LWUTPUXKOAA HA STUKETKE, MPUKIIEEHHOW K €€ HapY>XXHOM
NOBEPXHOCTW.

Mepen cO0PKOW 1 CBAPKOM KOHLIbI TPYO U MPUCOEANHUTENBHBIE YaCcTV COeAVHUTENbHbIX AeTaNel TIAaTeNbHO O4MLLAT
1 MPOTMPAIOT BHYTPU 1 CHAPYXM OT BCEX 3arpsiaHeHnin. OUMCTKY MPOU3BOASAT CYXUMU U YBAXHEHHbLIMW MOIOTEHLAMN
(BETOLLILIO) C AANbHENMLLIEN MPOTUPKON HACYX0. ECiv KoHUbI TPYO nv feTanei okaxkyTcs 3arpsi3HeHHbIMM CMa3Kol, MacsioM
NN KakMMnN-nbo APYrmMim XXmpamm, x 06e3XMprBatoT C MOMOLLbIO CAVPTA, YaUT-CNnpurTa, aLeToHa.

JeTanu ¢ 3aknagHblMy aNeKTpOHarpeBaTensiMum U3BnekatT N3 ynakoBkM TakuM 06pa3om, H4Tobbl Mbifib U rPs3b
C yNakoBKW He nonasna BHyTpb AeTtanu. KoHubl Tpy®, NoAroTaBnMBaembIx Nof ceapky aetansmm ¢ 3H, npoBepsioT,
4TOO6bI OHW HbINM 06PE3aHbl POBHO. Paspes TpyObl He Mo, MPSIMbIM YIIOM K TPOA0SIbHOM OCY MOXET NPUBECTU K TOMY,
4YTO HarpeBaTesibHbI 3IEMEHT YaCTUYHO He BYAET conpuKacaTbcsi C TpyOoi.

il

TR

J PR | VA—
i

Puc. 4.2.14. Pa3pe3 Tpybbl He Moz npsiMbIM Yr7ioM K rpPoA0/IbHOV OCHU MOXET NMPUBECTU K TOMY,

4TO HarpeBaTesibHbI 3IEMEHT 4aCTU4YHO He ByAeT conpukacatbcs ¢ TPy6oui
Y NMPOU30KAET BbITEKAHUE pacriiaBa BHYTPb TPYObI

I

KoHubl TpyO, nedopMmnpoBaHHbie U nmetoLme rnyodokue (6onee 4-5 mm)
3ab60uHbIl, 06pe3atoT. [Nocne 0Tpe3kn KOHLOB TPYO MPOM3BOANTCS NX MEXAHMYE-
ckasi o06paboTka (3a4McTka) NP NOMOLLIM 3a4MCTHBIX ONPaBOK MK CKPeOKOB Ha
LJIMHY, 3aBUCSILLYIO OT ryOMHbI MOCAAKM AETasM C LIENbIO YAaNeHUS HAapY>KHOO
CN0S C 3arpsA3HEHNSIMN U OKUCHOW MIEHKM.

TonwmHa CHUMaeMoro CJ/io 3aBUCUT OT [0MYyCKa No AuamMeTpy TPyObl
N He [,0J1KHA NPUBOAUTL K NOSIBJIEHUIO HEA,0MYCTUMbBIX 32a30POB MEXAY
TpyO6oii u geTtanblo. Kak npaBunio, CHUMaeTcs CTpyxka Ha rnyouny 0,1-0,2 mm.
Camn petann ¢ 3aknafHbIMM HarpeBaTesiMnm MexaHn4eckor obpaboTke He ®oT0 4.2.5.
noaBepraTcs U3-3a BO3MOXHOCTU NOBPEAUTL CNNPaTb. CHsITVE OKCUZHOIO CJ1081 C TPYObI

[lna cennoBbIX OTBOAOB 3a4MLLAETCS MECTO Ha Tpybe, roe oHu OyayT YCTaHOBEHbI.

Puc. 4.2.15. CHsTVIE OKCUAHOrO CJ1081 /151 YCTaHOBKM CEAJ/I0BOro 0TBOAA

HenonHoe yAaaJsieHune OKCUMaHoro csiosds Mmoxxet npyusectmn K HeOgHOpoAHOMY U HerepmMmeTU4iHOMy cCBapHoOMy
COeaAVHEeHMIO.
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Ona obneryeHns HageBaHua MydThl HA TPyOy Nocne yaaneHns OKCUAHOrO Cnosi
TpebyeTcs CHATb dacKy Ha BHeLLHEM pebpe Tpybbl. CBaprBaeMbie TpyObl U AeTanun
LOMXHbI ObITb COOCHbI, 6€3 NePeKOCoB BO U3bexaHne Henpoapa. 3akpenneHue Tpyo
B MNO3MLMOHEpPE ABNSIeTCS Heobxoanmor onepaumein. OH NO3BONSIET CLEHTPUPOBATL
M YCTPaHUTb OBaJIbHOCTb CBapuBaeMbix TPyO, NnoMeLuaTb lo6oMy OBMXEHUIO coean-
HEeHWsi BO BPEMSI CBapKM 1 OCTbIBaHMS, NPeaoTBPaTUTbL MPOBUCaHME TPYObI, 3aLLUMTUTD
coeduHeHKe OT CiyyaliHbIX yaapoB, COOOCTU HEOOXOAMMYIO COOCHOCTb CBapMBaEMbIX
Tpyb 1 oeTanu B NpoLLecce CBapKu. ®oT104.2.6.

CHsiTue ¢acku 4s1s obaerdeHmsi

HaaeBaHns MydTbi

Puc. 4.2.17. YctaHoBka Tpy0 C NepeKkocoM sIBASIETCS OAHOM U3 MPUYMH HEKa4€CTBEHHOV CBapKU.
CBapka Tpyb C Ype3MePHbIM CKOCOM MOXET MPUBECTU K CMELLIEHUIO Y 3aMbIKaHWIO BUTKOB Crvpasnu,
BbITEKAHWIO pacriiaBa n3 30Hbl CBapPKU 1 rp.

Mpwn cBapke Tpyb 60NbLLIOIO AMaMeTpa Takke HeoOXx0AMMO 0BeCNeUNTb HEHAMPSXXEHHOE MONTOXEHNE comnpsarae-
MbIX AeTanen, T. €. KOHLbl TPyO, Bxoaswme B MyPpTy, He LOJKHbI HAXOAUTLCS Mo, BO3AEACTBUEM U3rMbatoLLMX Ha-
NPS>XEHUA 1 Nog, AeCTBUEM YCUNIA OT COBCTBEHHOro Beca. MNpu Heo6Xx0AMMOCTU NPUMEHSATL NOACTaBKM, YNopbI
VN NOAXOASALME yaepXMBatoLLme npucnocobnenus. Cnenyet cobnoaartb HEHaNPSXEHHYIO GUKCALMIO CBAPHbIX
COEaUHEHNI 0 UCTEYEHMS BDEMEHWN OCTbIBAHMSA CThika. HanpskeHHOe NonoXeHne BCTaBNEHHbIX B My(dTy KOHLIOB
TPy MOXET NPUBECTU K HEKAYECTBEHHOMY COEAMNHEHMIO.

LleHTpaums Tpy6 npu cBapke mydTamm ¢ 3H nponssoamTcs 40 BENNYMHBI, MO3BOJSIOLLEN 63 Ype3MepHOro ycu-
s HageTb My@dTy Ha KOHeL, TPYObl. MOHTaX MOXET OCYLLECTBAATLCS NOCPEACTBOM PABHOMEPHbIX MO NEPUMETPY
TOPLIEBO YaCcTV yAapOoB MaacTUKOBLIM MOJIOTKOM. Ecnn HaaguxeHre MydTbl Ha TPyOy NPOMCXOOUT C YPE3MEPHBLIM
ycunvem, To CMeLLEHME, 3aMblKaHe 1M 06pbIB BUTKOB Cninpasy ¢ 60JbLLIO BEPOSTHOCTbIO MOMYT MMETb MECTO.

Puc. 4.2.18. HenoctartoyHoe BeesieHne Tpybbl B My Ty SIBASETCS OAHO
U3 MPUYNH HEKAYEeCTBEHHOV cBapku. [1071HOTY BBeAEHWS TPYObI B My@dTy KOHTPOIMPYETCS
10 OTMETKE 3apPaHee CAENNAHHOV MapKkepOM Ha MOBEPXHOCTY TPYObI.

www.icaplast.ru MKAMNNACT®

TPYBHBM 3ABO[M

Mpoknagka n MoHTaX NnonuaTuneHoBbiX Tpybonposoaos

45



l'lpoxnc:p,Ka N MOHTOX MOJIMITUNTEHOBbIX TPYGOHPOBOHOB

46

Ha kayecTBO cBapku Tpyb OKa3bIBAET BAUSHNE U X OBAJIbHOCTb, KOTOPAsa MOXET NOSIBUTLCS OT ASIUTENbHOMO Xpa-
HeHust TPy6 B LUTAbGensx v npu ux noctaeke B 6yxtax. MakcumarsnbHO AONYCTUMbINV NPOCBET MeXAy TPpyooii
n mydToii No BceMy guamMeTpy He AOJDKEeH npeBbiwaTtbh 3 MM. Ecnn n3-3a oBanbHOCTM TpyObl 3a30p Mexay
OTLLEHTPOBaHHOM Tpyboi n MydTon cocTaBnsieT 6bonee 3 MM (pasHuua B guameTpax > 6 MM), TO Takum Tpybam
B Npezesnax 30Hbl CBapkn Heobxoanmo npuaate Kpyrnyio gopmy. Kannbposka (ycTpaHeHne 0BasibHOCTU) KOHLOB
TpyO ocyLLecTBAsSIeTCA CxxaTueM TPy B 3aXknMax LieHTpaTopa Ui nosvumoHepa. Ecnv ncnonb3yemble nosvuyoHepbl
He MOoryT o6ecneymTb BbiNpaBsieHne KOHLLOB TPYD 3a cyeT 1x 06XaTusl, UCMoJb3YITCS creuyanbHble CKpyrasoLwme
(kannbpyoLme) 3aXnMbl, ycTaHaBIMBaeMble Ha paccTosHuM 15-30 MM OT TOpUOB AeTanel U MeTok Ha Tpyoe.
[nsa npenBaputensHoro BeinpaeneHus Tpyd 0cob6eHHO 3bdEKTMBHBI PyYHbIE MMAPABAMYECKNE BbiPaBHMBAOLLME
MaLLVHbI.

@070 4.2.7. [hapaBamyeckue BbipaBHUBAIOLLIME MALLIVHBI [O3BOJISIIOT YCTPAHUTb 0Ba/IbHOCTh TPYO
U151 Ka4eCTBEeHHOU cBapku B MypTe ¢ 3H

HenocpencTBeHHO nepen, ceapkol (NpeapapuTesibHbIM NPOrPEBOM 1 CBaPKO) TPyO 1 AeTanen noasepratoT Npo-
TUPKE CBapMBaeMble Hapy>XXHble MOBEPXHOCTN TPYO 1 BHYTPEHHME NMOBEPXHOCTU AeTasle pacTBOPUTENSMU (CNIMPTOM
W aLEeTOHOM) C LeNblo yaaneHns XUPOBbIX NATEH M MOBEPXHOCTHbLIX 3arps3HEHNI, MOSIBUBLUNXCS 3a Nepuog, nx
KpenneHus. [1na 06e3xmprBaHns UCNOJb3YOT 6ecLBETHbIE 0AHOPA30BLIe BNUTLIBAOLLME U HE BOPCUCTbIE OYMaXHbIe
candetkn. 06e3xnpuBaloLLas XXUAKOCTb Nepen Ha4yasioM CBapky A0/HKHA MOJIHOCTbIO UCNAPUTbCA.

BHumanune! B mydtax ¢ 3H gnameTtpom 280-710 MM NpeayCMOTPEH peXXxum npeaBapuTesibHOro nporpesa.
OTO peXnM MOXET ObITb MCMONL30BaH HEMOCPEACTBEHHO NEPEL, Ha4YaloM CBapPKY AJ1st YMEHbLLEHWS 3a30pa Mexay
MydTOol 1 Tpyboi o Tpebyemoit BennUnHbl. B pexrme npeaBaputensHOro nporpeesa Mydra pasorpeBaeT BBe-
[LEHHYI0 B Hee TpyOy oo Temnepatypbl ~ 90°C. [Npu ykazaHHOM TeMnepaType NPoONCXOANT MakCUMabHOE TEMI0BOe
paclmpeHue Tpybbl 6e3 ee nnasneHus. Paclumpenuns camori MydTbl MPpyY 9TOM HE MPOUCXOANT 32 CHET MMEIOLLMXCS
y Hee «pebep XecTKoCcTu». Ecnu nocne ncnonb3oBaHMst HECKOJIbKUX LMKITOB NPeaBapuTeibHOro nporpesa He yaa-
JIOCb 3@ CYET pacLUMpeHns TPyObl CBECTU 3a30p K TPeOYyEeMOMY MUHMMYMY, TO Ka4eCTBEHHAsA CBapKa JaHHOM TpyObl
HEeBO3MOXHa 1 HE06X0AMMO NPUMEHEHME CrneLnabHbIX MPUCMNOCOBNEHNI, CMPAaBASIOLLMX FEOMETPUIO TPYObI. s
MydT anameTpom 280-450 MM pexxm NpeaBapuUTENbHOrO NPOrpeBa NPUMEHSETCS UCX0AS U3 YCIOBUIA NpoBeae-
HUs paboT. Ang mydT guametpom 500-710 MM ncnonb3oBaHWe pexmnma npensBapuTenbHOro nporpesa SBnseTcs
ob6s3aTenbHbIM. [locie oKoHYaHWs npouecca npeasapuTesibHoro nporpesa (~12 M1H) He06X0AMMO AAaTh BpeMs AJis
paBHOMEPHOrO pacrnpeaeneHs Tenna. B aTo Bpemst MOXHO, Npu HEOBX0AMMOCTU, MPOU3BOAUTL MPOLLECC NPOrpeBa
BTOPOV NonoBuHbI MydThl (MydThl ArameTpomM 280 MM 1 6onee UMEIOT pasaesibHble Crvpanu, 1 Kaxaas CTopoHa
CBapMBaETCS pasnesbHo)™.

MoCcKOnbKy pexvm NpeaBapuTeNbHONO NPOrpeBa HEMOCPEACTBEHHO NMPEeAWEeCTBYET PEXMMY CBapPKuU, TO coeam-
HEHVe O0MKHO ObITb MOMHOCTLIO NOArOTOBMIEHO K CBAPKe.

HecMoTps Ha BO3MOXHbIE CTECHEHHbIE YCIIOBUS, HEOOXOAMMO 06ecneynTb MOJHYIO 3aLMTy CBAPHOr0 coenu-
HEeHMs OT nonagaHus Braruy, necka n np. Ana aToro nocne cOOpkn coeamHeHus 3a30p Mexay MydTon n Tpybon
3aKpPbIBAIOT C NMOMOLLBIO KNerKom neHTol. MNepekpbiTne 3a3opa BO BpeMsl CBapKM (MpeaBapuTesibHONO nporpesa)
HeobxoaMMO, Tak Xe, BO n3bexaHue TennoBbix NoTepb. Jnsg nsbexaHus noTepb Tenia 3arnyLwalTcs U OTKPbITble
KOHLbI CBaprBaeMbIx TpyO.

TexHONorM4eckuil NPoLLECC CBapKuU TPYO C MOMOLLbIO COeAVHUTESbHbIX AeTaNel ¢ 3aknagHbIMU HarpeBa-
TensaMu BeAeTCs B clieaylolleii nocrnenoBaTesibHOCTU:
¢ 06paboTaHHbIe KOHLLbI TPYO BBOAST BHYTPb COEAVHUTENBLHOM AeTanu A0 yrnopa

(o9 cemnoBbIX OTBOAOB — HAZAEBAIOT OTBOJ, HA TPYOY);

* flaHHblie npuBoasaTcs ans mydTt FRIATEC.
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3aKkpennsoT TPyObl BMECTE C COeAMHUTENIbHON AeTasNbio B CNELMaibHOM LEHTPUPYIOLLEM

1 GUKCUPYIOLLLEM NPUCNOCOBNEHUM (MO3NLMOHEPE);

NnoAcoeAMHSIIOT annapaT K 31eKTPUYECKO CETU NI aBTOHOMHOMY 3J1IeKTPOreHepaTopy,
obecneynBatoLLLeMy HEOOXOAMMOE HANPSXXEHNE N MOLLHOCTb;

NPUCOEANHSIOT CBApO4HbIV kKabenb K BbIBOAAM 3aKk/aHOro HarpesaTesns aetanu;

BBOAST B NaMsTb annapara TpebyeMblil pexnm cBapku (Mpeanporpesa) u KOHTPONIVPYIOT MO ero ANCIIeo
3a[laHHOE HanpsiXXeHne 1 BpeMs;

3anyckatT NpoLUecc CBapku (Mpeanporpesa) HaxaTueM KHOMKK «MyCK»

(nocne 3anycka uukia BeCb He0O6X0AMMbI TEXHOIOMMYECKNIA NMPOLLECC NPOXOANT B aBTOMATUYECKOM PEXMME);
KOHTPOJIPYIOT BM3YyasibHO NPOXOXAEHME NpoLecca cBapku (Mo aucrnneto annapaTta)

1 06pa3oBaHme CBAPHOro CoOeaVHEHNS (MO BbIABUXEHWIO MHANKATOPOB CBapPKW);

nocsie OKOH4YaHWs! CBAPKN 1 eCTECTBEHHOIO OCTbIBAHUS* MNOJTlY4EHHOrO COeAVMHEHUS U3BJIEKaloT TPYObI

13 3aXMMOB MO3MLIMOHEPA 1 NMPOCTaB/IAOT HA CBAPHOM COeAVHEHNN ero NopsiAKOBbLI HOMEP KPacKoi
VN MapKepHbIM KapaHOalloM.

AHanornyHeIM cnocoboM CBapHOE COeaMHEHME MapKUPYIOT, MPOCTaBNssA HA HEM HOMEP Knema ceapLuvka. Napa-
MEeTPbl PEXMMOB CBapK/ BBOAAT B NaMATb CBAPOYHOrO annapaTa B COOTBETCTBUM C NMPUHATLIMU A1 UICNOJIb3YEMOro
TMnNa getany NpuHUMnamMm n BO3MOXHOCTSMIU CamMOro CBapoYHOro annapara (LUTPMXOBOM Ko, cucteMa obpaTHomi
CBS131 U PYYHO BBOA,).

OcCHOBHbIM crnocobom BBoAA MHDOPMaLMK SBASETCS WTPUXOBOM KoA, MHPOopMaLMs ¢ KOTOPOro C NOMOLLbIO
doTOONTMYECKOrO KapaHaalla BBOAMTCS B CUCTEMY YyNpaBieHUsa CBapo4HOro annapata. CuntelBaHMe Npomn3BoasaT
C IMaBHOIO LUTPMXOBOIO KOAA, PACMOJSIOKEHHOIO B BEPXHEWN YaCTU 3TUKETKM-HAKNEenku. NMocne CYnTbIBaHUS LLITPUX-
KOoAa AaHHble aetanu ¢ 3H fomKHbI COOTBETCTBOBATh AAaHHbBIM, MOSIBMBLUMMCS Ha Aucniee annaparta. LLtpmnxoson
KOL, HAXOOSALLMINCA NMOA, MMaBHbIM LUTPUXKOLOM, COAEPXUT AAHHbIE AJ11 00PATHOro OTCNEXNUBAHUS U3OENUIA U NMPK
CBapKe usfennin He ncnonbayetcs. LLTpurxkoa cBapkn HaHECEH Ha aTUKETKe 6eNoro UBeTa, LUTPUXKOA, Npeanporpesa
(o8 MyPT, UMEIOLLIMX STOT PEXUM) Ha STUKETKE XENTOoro useta**.

B cnyyae BBOAa NapaMeTpoB CBapkM BPYYHYIO HEOOX0AMMO NOMb30BaTLCS Npuiaraemotii k aetansam ¢ 3H nHoop-
MaLMOHHOM KapTO4YKOM, coaepKaLlen MHGopMaLmio O BETMHMHE KOPPEKTUPOBKN BPEMEHN CBaPKM B 3aBUCUMOCTH
OT OKpyXaroLLen TemnepaTypbl.

MHbopmaumsa o npoLecce CBapku perucTpupyeTcs B namMaT annapara. Pacneyarka npoTokoia CBapku MOXeT
NPON3BOANTLCS KakK MO OKOHYAHMW CBApKU KaXAoro CTbiKa, TaK WU Y4epes3 onpeneseHHbIe MPOMEXYTKM BPEMEHN,
B 3aBMCMMOCTI OT 0O0beMa NamsaTu annapara. HarpyxaTb CBapeHHbI TpybonpoBo, BHYTPEHHMM AaBIEHMEM MOXHO
yepe3 10-30 MuH nocne oxnaxaeHnsa CoeguHeHNS.

BHumanue! Myd bl ¢ 3H MoryT npeaycmaTpmBaTb BO3MOXXHOCTb MOBTOPHOM CBapku™***. loBTOpHas cBapka
NPOM3BOAUTCS B TOM CJ/ly4ae, Koraa eCTb COMHEHUS B Ka4eCTBe NOJIy4eHHOro CoeAuHEeHuUs.

Mpwn cBapke ¢ TpybamMm CeanoBbIX OTBOAOB CHavYana PEKOMEHAYETCS NPUBapUTb OTBOA K MarMcTpanbHom Tpybe
TpybonpoBoaa, a 3aTeM K ero naTpyoKy NoAroHAeTCs U NpuBapmuBaeTcs OTBOAHas Tpyba. B cnyvyae obHapyxeHus
Opaka npu cBapke 0TBOAA 3Ta CBapka OpakyeTcst 1 psaomM Ha Tpybe NnprBaprBaeTCst HOBbIV OTBOL.

[ns cennoBbix OTBOAOB Y APYrUX U3AENNA aHANOMMYHOMO TUMa NOCe CBAPKN 1 OXJIXAEHUS COeOUHEHMS MPON3-
BOOST CBEPJIOBKY (bpe3epoBaHme) CTEHKN TPYObl 411 COeaHEeHUs BHYTPEHHKX NOJIOCTEN 0TBOAA U MarncTpasibHOM
TpyObl. Mepen Havanom dpesepoBaHms PEKOMEHAYETCS BblAEPXATb CEAJI0BON OTBOL eLle B TedyeHne 15-20 MuH
(B LONOSIHEHME KO BPEMEHW €r0 OXN1XAEHWS MPY CBapKe).

Kak 6b110 y>Xe 0TMEeYEHO, CAaBNMBaHNE KOHTaKTUPYIOLLMX MOBEPXHOCTEN TPYyObl 1 AeTanu obecrnedmBaeTcs 3a
CYeT TernIoBOro paclumpexuns Tpybel. NoaTtoMy, noarotaBnmeas Tpyobl K CBapke, BaXHO He TOJIbkO obecne4YynTb
Ka4yeCTBEHHYIO 3a4MCTKY KOHL,a TPYObl 4519 yAaneHUsi TOBEPXHOCTHOIrO OKUCJIEHHOIO U 3arpsa3HEHHOr O CJlo,
HO 1 06ecneYnTb MUHUMalbHbI 3a30P MeXAy Hapy>XXHOI MOBEPXHOCTbIO TPYObl U BHYTPEHHEV NOBEPXHO-
cTbio getanu. MHaye, n3-3a oTCyTCTBMS CAABMMBAHUA U HEOOXOAMMOro Te4eHUs pacnaea, nojsjy4yeHume
Ka4yeCTBEHHOro CBapHOro coeguHeHusi 6yaet HEBO3MOXXHbIM.

HeTo4HOCTb MOAroHKM CBaprBaeMbIX MOBEPXHOCTEN NPUBOAUT K MOSIBJIEHUIO 3230PO0B U, Kak CNeAcTBUe, K CHUXE-
HMIO MPOYHOCTHBIX XapakKTEPUCTUK COeanHeHs. Ha BennynHy 3a3opa BAUSIET xapakTep MexaHN4eckom o6paboTkum
(3a4mncTkm) TpyO, MX OBaNbHOCTb, N3rnbd obpasyloLlein TpyObl U ApYrie aHanornyHble GakTopsbl.

B cuny aTux NpyvymH TOYHOCTM NOATOHKM CBAPUBAEMbIX U3LAENNIA [OKHO YAENATLCSH HE MEHbLLE BHUMAHWS, YEM
KOHTPOJIIO 3a COBNIOAEHMEM NAapaMeTPOB CBAPKMU.

* ViaBnekarb roJiy4eHHOe CBapHOE COEANHEHNE N3 3aXMMOB LIEHTPUPYIOLLEro rnpucrocobieHuvs (Mo3vumoHepa) cneayeT T0Jib-
KO riocnie ero noJIHoro eCTeCTBEHHOro OXJ1aXAeHus, T. . Koraa TeMreparypa Ha rnoBepXHOCTY AeTasim coctaBuT He 6osiee 50 C.
** aHHble npueoasTcs ansg mydTt FRIATEC.

*** laHHble npusoasTcs ans my@dt FRIATEC.
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KOHTpOHb KAa4yecTed CBApPKHU Tp)’6 n COeagNHUTEJNIbHbIX neTcmeﬁ

K kauecTBy CBapHbIX COEONHEHWNI NPeabsABASIOTCS 0COOble TPEOOBaHMS, LIE/bI0 KOTOPLIX SBASETCS noayYyeHue
SKCnJlyaTauMOHHO HAAKEXXHOCTU COeAUHEHWIA, He YCTYNaloLweil HaAeXHOCTU CaMUX MNOJIM3TUIIEHOBbIX TPYO.

KoHTposib kKayecTBa CBapPHbIX COEAMHEHWUN NPU3BaH BbISBSTE BO3MOXHbIE UX AedeKTbl — HeAOMYCTUMbIE OT-
KJIOHEHMS B MapamMeTpax LWBa oT TpeboBaHuii HOPMATUBHOM AOKYMEHTALMM — Y MPeoTBPaLLaTh MPUYMHbI UX NMOSIB-
nexus. NpPUMEHNTENIbHO K CBaPHbLIM COEANHEHNSM MO, TEPMUHOM «AedEKT» MOHUMAIOT TakXXe CTPYKTYPHbIE MUKPO-
1 MakKpOHEOAHOPOAHOCTN, BO3HMKAIOLLME B CBAPHOM LLIBE BCNEACTBUE HAPYLLEHW TEXHONOM M NOAFOTOBKM CBapW-
BaeMbIX KOHCTPYKLMIA, X COOPKM 1 CBapKM.

Mo cBoeMy pacnofioxeHuto aedexkTbl NoapasaensioTcs Ha BHELWHUE V| BHYTPEHHUeE.

TexHuyeckmne TpeboBaHUS K KOHTPOJSIIO Ka4eCTBa U METObl MCMbITaHNIA pasfiMyaloTcs B 3aBUCMMOCTU OT criocoba
MOJy4EHUS BbIMOSHEHHbIX CBAPHBIX COEAMHEHWI: OOHW — 419 CBAPKM HArpeTbiM MHCTPYMEHTOM BCThIK 1 Apyrue — ans
CBapKu Npu NOMOLLY AeTanel ¢ 3aKnaaHbIMN 3N1EKTPOHArpPeBaTeNsIMU.

B 3aBMCUMOCTM OT BO3ENCTBUS HA MaTepuan CBapHOro COeAMHEHMS UCMOJIb3yEMbIE AJ151 OLLEHKN Ka4yecTBa CBap-
HbIX COeAVNHEHNI MeToAbl KOHTPONS NOAPA3AENA0TCS Ha paspyLualoLme 1 HepaspyLuatoLme.

Kpome aToro, MetToap! KOHTPOSIS NOAPA3AENAOTCS Ha 00653aTesIbHbIe (9KCMPecc-MeToap!), MPOBOAMMEIE NMPU CTPO-
nTenbcTee abopaTopusa MM CTPOUTENIbHO-MOHTAXHbIX OpraHn3aLumii, n cneuunasbHble, KOTOPble PEKOMEHAYIOTCS K
NCMOJIb30BaHMIO OTPACEBLIMM UCTIBITATESIbHLIMY LLEHTPAMU B CIly4ae HE0OX0AMMOCTY MOATBEPXKAEHMS PE3YSIbTaTOB
9KCMpecc-mMeToA0B, NPOBEAEHUS YITyGAEHHbIX MCCNEA0BaHNA 1 APYrUX LEenen.

MNMepeyeHb 0653aTENbHbLIX U CMeunanbHbIX METOLOB KOHTPONSA A1 PasfinyHbIX Coco60B CBapKM NMpUBELEH
BTabn.4.1.3un4.1.4.
Tabnnua 4.1.3
MepeuyeHb 0693aTeNnbHbIX METOAOB UCNbITAHUIA (3KCNpPecc-MeToA0B)

Cnoco06 cBapku

MeToabl ucnbiTaHU Harpetbim

WHCTPYMEHTOM BCTbIK AL =L

1. BuayasnbHbIl KOHTPOJIb + +
2. /icnbiTaHne Ha OCEBOE pacTaXeHne n

(MakcumanbHOe yaoJIMHEHWE MPU paspbiBE)
3. YnbTpa3BykoOBOM KOHTPOb +
4. TvapaBnnyeckme 1 MHEBMATUYECKME NCTbITAHNS + +
5. VcnbiTaHne Ha cnnowmBaHne +
6. VcnbiTaHye Ha OTPbIB +

Tabnuua 4.1.4

MepeuyeHb cneunasnbHbIX METOA0B UCMbITAHUN

Cnoco06 ceapku
MeTtoabl UCNbITaHUIA MHCTpI.yI:IrepHe'IT(I;IIVIMBCTbIK Oetansmm ¢ 3H
1. WcnbiTaHne Ha cTaTuyiecknii n3arnb + -
2. VcnbiTaHye npy NOCTOAHHOM BHYTPEHHEM AaBJIEHUN 4 +
3. VicnbiTaHne Ha AnnTenbHOE PacTaxXeHne +
4. VicnblTaHne Ha CTOMKOCTb K yaapy = +

B ycnoBusix CTPOUTENBHOrO MPON3BOACTBA UCMOMb3YIOTCS TOMBKO 3KCMNPECC-MeTOAbl, KOTOPbIe MOTyT GbiTh TEX-
HMYECKWN NIErKO peasnin3oBaHbl C MCMOb30BaHNEM LUMPOKO PacrnpOCTPaHEHHOIO UCMbITaTeNbHOro 060pyaA0BaHMSA
(pa3pblBHbIX MawnH, Npuéopor Y3K 1 np.). [ns oUEHKM LUBOB 3KCMPecc-MeToaammn HeoGxoaMbl OTHOCUTENbHO
HebO0/IbLUME MPOMEXYTKM BPEMEHM (OT HECKOJIbKUX MUHYT [0 HECKOJIbKNX YACOB), B OT/INYME OT CrieumasibHbIX MeTo-
[,0B, KOTOPbIE HarpasJ/ieHbl B OCHOBHOM Ha OrnpeaesieHe AMTesbHON NPOYHOCTM 06PasL0B CBaPHbLIX COeANHEHI
1 Ha NpoBeaeHre KOTOPbIX TPeBYIOTCS AeCATKMN, a UHOMAA U COTHM YacoB.

UKAMNACT’
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TpeboBaHUs U 0COGEHHOCTU MPUMEHEHUS 3KCNPEeCC-MeTOA0B KOHTPONS

CBapHbIX COeANHEHU BKITIOYAIOT:

* BU3yaJibHbIVi KOHTPOJIb, KOTOPOMY MOABEPraloTCHA COEAUNHEHUS, BbINMOJIHEHHbIE TI0OLIM CMOCOOOM CBapku
1 NPOBOAMMbIE NMYTEM MOMCKA BHELUHUX NPU3HAKOB AedeKTOB.

Buabl nedekToB, BbISBASEMbIX BU3YabHbIM KOHTPOIEM, MPUBEAEHbI HAXE B JAHHOM pasaene;

° MUCMbITaHME Ha OCeBOoe pacTsXXeHue (0THOCUTENIbHOE YANMHEHNE NPU Pa3pbIBE), MCMOb3YEMOE
D11 COeAMHEHWNI, BbINOMHEHHbIX CBAPKOWN HAarpeTbiM MHCTPYMEHTOM BCThIK, M XapakTepuayloLLee Ka4eCTBO LLBa
no TUNYy paspyLUeHUs:;

* ynbTPa3ByKOBOW KOHTPOJb (Y3K) CTbIKOBbIX COEAMHEHNIN, MO3BONSAIOLLNIA BbISIBASTb
BHYTPEHHME CKPbITble AedEKTbI TUMa ra30BbIX MOP, HECMIOLWHOCTEN U MOCTOPOHHUX BKITIOYEHWNIA;

° rupgpaenuvyeckue u NHeBMaTU4eCcKue UcnbiTaHug, NPOBOANMbBIE NPU caaye TPybonpoBoaa B SKCryaTauuio,
KOTOPbIM NMOABEPranTCsl CBAPHbIE COEAVHEHMS, BbINMOSIHEHHbIE KAk CBAPKOW HAarpeTbiM MHCTPYMEHTOM BCThIK,
TaK 1 CBapKOW AeTansaMu ¢ 3aKnagHbIMU HarpeBaTensmuy;

° UCMbITaHUE Ha CNTIOLWUBAHUE, NMPUMEHAEMOE AN COEANHEHWIA, MOMYYEHHbIX MPY NOMOLLM AeTanein MypToBOro
TUNa ¢ 3aknagHbIMU HarpeBaTensiMu, Npu KOTOPOM ONpenenseTcs NPOLLEHT AeKore3nn (OTpbiBa) CBAPHOro LUBA;

° UCMbITaHMe Ha OTPbIB, KOTOPOMY NMOABEPraloT CBapHbIE COeANHEHNS TPYO 1 CeaNI0BbIX OTBOLOB
C 3aKnagHbIMu HarpeBaTensimMu 1 Npu KOTOPOM ONPeaeNsieTcs XxapakTep pas3pyLleHus.

Onsa npenynpexneHns n BbiseieHUs edeKTOB Npu COOPYXEHNM TPYOONPOBOAOB Peann3yeTcst CUCTEMHBIN Noa-
XO[, K MPOBEAEHMIO KOHTPOS KA4eCTBa CBAPHbIX COEANHEHWIA C UCMOJIb30BAaHNEM METOLOB, BK/IOYEHHbIX B Nepe-
YyeHb 006s13aTeNbHbIX METOAMK KOHTPOJS. B npouecce cTpoUTenbCTBA OCYLLLECTBASIOT BXOLHOW, ONEPaLMOHHbIN
1 NPUEMOYHbI MPOV3BOACTBEHHBI KOHTPOJIb, @ TAKXKE KOHTPOJSIb U NMPUEMKY BbINOJIHEHHbIX PABOT 1 3aKOHYEHHbIX
CTPOUTENBCTBOM 0OBEKTOB 3aKa34NKOM.

BXOAHOM KOHTPOJIb 3aK/IIOYAETCS B OLEHKe MOCTynaloLwmx Ha 06BbEeKT CTPOUTENbCTBA MaTepunanos: Tpyo, co-
eaVHNTESNbHBbIX AeTanen u apyrux nagenuvii. fNpu BXogHOM KOHTPOE MaTepuanos cieayeT NpoBepuTb BHELLHUM
OCMOTPOM UX COOTBETCTBUE TPeOOBaHMAM CTaHOAPTOB UM OPYrMX HOPMATUBHbLIX COMPOBOAUTENbHbIX JOKYMEH-
TOB. [M0ApPOGHO O BXOAHOM KOHTPOJIe 6o pacckasaHo B Pasaene 3 «TpaHcnopTMpoBaHue, XpaHeHne 1 BXOOHOM
KOHTPOJIb NMOJSINATUNEHOBLIX TPYO».

OnepavwyoHHbIW KOHTPOJb NPOBOAMUTCS Npu cOopKe 1 cBapke TPybonpoBoAoB. OnepaLOHHbIN KOHTPOJSIb OKEH
OCYLLECTBNATLCS B XO,E BbINOJIHEHNS MPOU3BOACTBEHHbIX Onepauuni u obecneynBaTb CBOEBPEMEHHOE BbISIBNIEHNE
0edeKTOB 1 MPUHATME MEP MO X YCTPAHEHMIO U NPEeAYNpPeXAEHMIO.

Mop, onepaunoHHbIM NMOHMMAETCS KOHTPOJb, OCYLLECTBISIEMbIV HA 3Tane cTpouTenbcTBa Tpybonposoaa Heno-
CPenCcTBEHHbLIMY UCMOSIHUTENSMN PabOoT (CBapLUMKOM 1 MAaCTEPOM, BEAYLLMM XypHa NPOM3BOACTBEHHbLIX paboT)
B MPOLLECCE BbINOSIHEHNS BCEW LLEMOYKM TEXHONOMMYECKNX Onepaunii, NpeayCMOTPEHHOM TEXHONOMMEN NONyHeHUs]
CBapHOro coeauHeHuist. MNpu onepawuroHHOM KOHTPOJIE, B HACTHOCTW, MPOBOASAT NMPOBEPKY KAYECTBA NMOArOTOBKM TPYO nop,
CcOOPKY 1 CBAPKY, KOHTPOJIb TEXHOMOMMYECKOro pexuvmMa ceapku. KauecTBo CBapHbIX COEANHEHMIA MPY ONEPaLMOHHOM
KOHTPOJIE KOHTPONMPYETCS BHELUHUM OCMOTPOM U USMEPEHUSMU NPOU3BOAMTENEM PaboT (MaCTEPOM) C y4acTUEM,
npu HeoOX0AMMOCTU, CTPOUTENBLHOW NnabopaTopun.

Mpwn onepaunoHHOM KOHTPOJIE MPOBOAUTCS TaKXe U3ro-
TOBJIEHWE U UCMbITaHNEe NPOGHbIX (AOMYCKHbIX) CTbIKOB,
ABNISOLLEeECH BaXHeNLen Mepor no npeaynpexaneHuio
nosisneHus gedekroB. TV UCMbITAHUS (MHOMAA Ha3blBAEMbIE
npeaynpeonTenbHbIM KOHTPOMEM) NMPOBOASATCS HA CTaAMM NOA-
rOTOBKM K CTPOUTENLCTBY. KauecTBO NPOBHbIX CTHIKOB OLEeHMBA-
€TCS BM3yasibHbIM KOHTPOMEM N MEXAHUYECKMMU UCMBITAHUSIMN
C NpUBNeYEHNEM CTpouTesibHoM nabopatopum (poto 4.2.8-4.2.9).
OTOT TUN ONEepPaLMOHHOr0 KOHTPOJI PEKOMEHAYEeTCH K pe-
rynsipHoMy npuMeHeHuto 3aka34ymMkom u obecneymBaeT Kak
MWUHUMMYM MaKCUMaJibHYI0 OTBETCTBEHHOCTb Mogpsaaumka
rnpu BbINOJIHEHUU UM KOMMJIeKca paboT no ceBapke.

CBapky NpPOOHbIX CTbIKOB OCYLLECTBASAIOT B YCIIOBUSX, NPU-
ONUXEHHbIX K YCIOBUSIM CTPOUTENBHOM naowankn. NpobHblie
CTbIKM N3roTaBAMBalOTCS N3 OTPE3KOB MOSINITUNEHOBLIX TPYO
AnnHoit He meHee 300 MM, cBapeHHbIX Mexay coboi npu no-
MOLLM HArpeToro NHCTPYMEHTA BCTbIK v MydT C 3aknagHbIMu @070 4.2.8. UICbITaHUsi CTHIKOBbIX CBaPHbIX
HarpesaTensamu. coenvHeHwvi B naboparopum UKATJIACT
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®o10 4.2.9. ObpaseL; c pparMeHTOM CTbIKOBOIrO CBapHOro coeauHeHus (1).
KOHTpOJIb Ka4ecTBa CBapPHOro LLUBA MPOXOAUT ryTEM MEXaAHUHYECKOIO VUCTbITaHUS 06pa3Lia Ha paspbiBHOV MALLVHE.
[NpaBuibHO BbIMOJIHEHHOE CBAPHOE COEANHEHVE SIBASETCS Hanbosiee npoYHbiM MecTom 13 Tpybornpososa
Y HEe IEMOHCTPUPYET pa3pyLUEeHW CBaPHOIO LLBA B XOA€ UCIbITAHUI Ha Pa3pbiBHOM MaLluvHe (ctaamm 2 n 3)

Jns npoBHbIX CTBIKOB, CBAPEHHBIX MexXAy coboi MydTamu ¢ 3aknagHbiMy HarpeBaTensiMmn, PEKOMeHOyeTCs Nc-
nonb3oBaTh TPYObI M AeTaNn N3 04HONM rpynnbl, COOTBETCTBYIOLLEN ANAMETPY CTPOSILLLErOCS BOA0- UM ra30MpoBoaa.
9710 06YCNOBNEHO B OCHOBHOM TEM, HYTO My(PThl C 3aKNIaZHbIMUN HarpeeaTensimMm 60bLINX ANAMETPOB AOCTAaTOYHO
[0poru, No3ToMy AJ1si NPOBEPKM paboTOCNOCOOHOCTN 060PYA0BaHNS MOXHO MCMNOJIb30BaTh AETANN MEHbLLEr0 Ana-
MeTpa, HO BXoAgdLme B OgHy rpynny. K ooH1UM rpyrnnam TUMnoBbIX NPEeACTaBUTENEN:
¢ TOCT P 70628.2-2023 0THOCUT TPYObl C HOMUHAJIbHLIM HAPYXXHbIM AnamMeTpoM — 63 MM 1 MeHee, 0T 75 00 225 MM,

ot 250 po 630 mm, 710 o 1200 mm.

KonnyecTBO NPOOHBIX CTLIKOB PEKOMEHAYETCA A0 3 LUT.

MpuyemMoUHbIi MPOU3BOACTBEHHbIA KOHTPOJb — 3aK/IOYNTEbHbIN 3Tan Komriekca MeponpuaTuii no obecne-
YEeHUIo Ka4ecTBa COopYXKaeMbIxX TPYGOMNpPoeoaos. OH 3ak/04aeTCs B NPOBEpPKEe Ka4eCTBa BbINOIHEHHbIX CTPOUTESb-
HO-MOHTaXHbIX PabOT, a TakKe OTBETCTBEHHbIX KOHCTPYKLUMIA. [N NOAN3TUIEHOBbIX TPYOONPOBOA0B NPUEMOYHBII
KOHTPOJIb KPOME MPOBEPKN COOTBETCTBUS TPyOonpoBoaa TpeboBaHUSM NpoekTa npeaycMaTpuBaeT npoBeaeHne
HepaspyLUaloLLEero KOHTPOJIS CBaPHbIX COeANHEHN GU3NYECKUMN METOAAMM U TMAPABANYECKNE N MHEBMaTUYe-
CKMe UCnblTaHns TPy6onpoBoaa Ha repMeTUYHOCTb.

KoHTposnb BbINOJIHEHHbIX PA0GOT 3aKa34YMKOM 3aK/I0HAETCS B MPOBEPKE COOTBETCTBMS CMOHTUPOBAHHO BOAO-
WV ra3opacnpenenuTesibHoM CUCTEMbI MPOEKTY U NPeacTaBNeHHOM UCMOSIHUTENbHOM AOKYMEeHTauum, TpeboBaHWsM
CTPOUTENbHBIX HOPM 1 NpaBwui. Mo pesynbTaTaM NPUHMMAaETCS PEeLLEHUE Mo NpueMke oObekTa B aKCrlyaTaumio.

BusyanbHbI KOHTPOb CTLIKOBBIX CO€AUHEHUN

Bun3yanbHbI KOHTPOJIb CBAPHbLIX COEAVNHEHNIA Y UBMEPUTENBbHbBIN KOHTPOJIb FEOMETPUYECKMX MAapPaMeTPOB AOXKHbI
npon3BoOnTbCH Ha BCeX CBAPHbIX COeEANHEHNAX.

A
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Puc. 4.2.19. lNapameTpsl rpata
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Tabnuua 4.1.5
MapameTpbl HAPY>XHOrO rpaTta

dakTnyeckas ToNLUHA

BbicoTa rparta V, mm LWunpuHa rpata B, mm

CTEHKM TPYyObl, MM

MMH. MaKc. : Makc.

no5 1,5 2,5 3 6
B=7 1,5 3,5 4 7,5
7-10 2 4,5 55 10
10-13 2,5 5 6,5 13
13-16 3 55 9 16,5
16-20 3,5 6,5 11 21
20-25 4,5 8 14 25
25-30 5 10 17 28
30-35 5,5 11 18 30
35-40 6 12 19 32
40-50 6,5 13 20 34
50-60 7 14 21 36
60-70 8 15 22 37
70-85 8,5 16 23 38

BHelwwHui BUA, CBapHbIX CO€AUHEHUN, BbIMOJIHEHHbIX CBAPKOW HarpeTbiM MHCTPYMEHTOM BCTbIK, JOJDKEH
oTBeYaThb C/ieAyloLWuM TpeGoBaHUaAM:
* pa3Mepbl BaIMKOB HAPYXXHOIO rpaTta LBOB B 3aBUCMMOCTM OT TOJILLMHbI CTEHKWN CBapuBaeMbix TpyO (aetanei)
[JOJIXHbI COOTBETCTBOBATbL Tab. 4.1.5;
* BaJIMKV CBAPHOIO LLIBA AOJKHbI ObITb CUMMETPUYHO M PABHOMEPHO pacrnpeneneHbl Mo OKPYXXHOCTU CBapPEHHbIX TPYO;
¢ CMeELLEHNE HApPYXHbIX KDOMOK CBapMBaeMbIX 3aroTOBOK He AOJMKHO npeBbiwaTh 10% OT TONWMHbI CTEHKN
TpyObI (meTanu);
* BMaguHa Mmexay Banukamu rpata (A — nMHUg cnaaBiieHnsa HapyXHbIX MOBEPXHOCTEN BasIMKOB rpaTa)
He O0JKHA HAaXOAMUTLCS HUXE HAaPY>KHOW MOBEpPXHOCTU TPYO (aetanei);
* CUMMETPUYHOCTD LLIBA (OTHOLLEHWE LUMPUHBI HAPYXXHbIX BNIMKOB rpaTa k 00LLen LunpuHe rpara) fomkHa ObiTb
B npenenax 0,3-0,7 B noboit Touke wBa. MNpun ceapke Tpyd C COEANHUTENBHBIMU AETANIIMU 3TO OTHOLLEHWE
ponyckaetcs B npegenax 0,2-0,8;
* LBET BaJIMKOB A0JIXEH OblTb OAHOrO LLBETA C TPYOOW 1N HE METL TPELLWH, NMOP Y MHOPOLHbLIX BKIIIOYEHNIA;
* YroJs n3foma CBapeHHbIX TPyO nnu Tpyobl M COEANHUTENBHOM AETaNN He [LO/IKEH MPEBbILWATh BENINYNHLI B 5°.

Tabnuua 4.1.6
Kputepum oueHku cBapHbIX CTbIKOBbIX CO€AUHEHN BHELUHUM OCMOTPOM

KpaTKoe onucaHue Bo3moxHas npniHa BO3HUKHOBEHUS

1. XopoLuuii WoB ¢ rMaakumMm 1 CUMMETPUYHBIMUA CobGnioieHne BCex TeXHOJIOrMYEeCKmX NapameTpoB
BasIikaMu rpaTta oKpyrion Gopmbl CBapKu B Npeaenax Hopmebil

Kputepum oueHku:

pas3mMepbl HAPYXHOro rparta

M BHELLHWI BUA, LLBA
COOTBETCTBYIOT TPEOOBAHUSM
Tabn. 4.1.5.
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Tabnunua 4.1.6

Kputepum oueHku cBapHbIX CTbIKOBbIX CO€AUHEHU BHELUHUM OCMOTPOM

KpaTKoe onucaHue Bo3amoxHasa npnivHa BO3HUKHOBEHUSA

2. bpak. LLIoB ¢ HECMMMETPUYHBIMM Bannkamm rpata
ONHAKOBOW BbICOTbI B OJHOW MI0OCKOCTU,
HO Pa3/IMYHOM B MPOTUBOMOJIOXKHbBIX TOYKaX LLBA

MpeBbilleHne OoNyCTUMOro 3a3opa Mexay
Topuamu Tpyb nepen cBapKom

Kputepumn oueHkn:
pasnuyune no BbicoTe 6onee 50%
B NMPOTUBOMOJIOXHbIX TOYKaX LLBA

3. Bpak.
Manbiii rpaT okpyrnon popmebl

HepocTtaToyHOoe faBneHme npu ocagke wea
nnm Manoe BpemMs nporpesa

KpuTtepumn oueHku:

BENMYMHA HAPYXHOro rpaTa

Mo BbICOTE U LUMPUHE MEHbLLIE
HUXKHUX NPeaeNibHbIX 3HA4YEHN,
npvBeaeHHbIX B Tabnuvue 4.1.5

4. bpak.
BonbLon rpat okpyrnon popmel

YpeamepHoe BpemMs nporpesa
N NOBbILLEHHAa TeMneparypa HarpesaTens

Kputepum ougHku:

BEJIN4YMHA HAPYXXHOro rpaTa

Mo BbICOTE U LUMPUHe Bosiblue
BEPXHUX NPEAENbHbIX 3HAYEHUN,
npuBeaeHHbIX B Tabnuubl 4.1.5

5. bpak.
HecnmMMeTpuyHbIN rpaT rno BCen OKPY>XXHOCTH LBa

PasnunyHblii MaTepunan ceapmBaembix TPyO
nnn getanen (M3 100 ¢ M3 80), Ny TONLWMHBI CTEHOK

Kputepumn oueHkn:

pasnunyue rno BbICOTE U LUMPUHE
BaJIMKOB rparta no Bcemn
OKPY>XHOCTU wwBa npesbiwaeT 40%

6. Bpak. Bbicokuii 1 y3Kuia rpar,
KakK npaBuio, He KacaloLmiicsa KpasMmn TpyObl

YpeaMepHoe AaBneHve npu ocaake CThbika

KpuTtepumn oueHku:
BbICOTA BAJIMKOB rparta
6onblue UM paBHa ero LWpuHe

npwv NOHVXXEeHHOWN TeMnepaType HarpesaTesns

UKAMNACT’
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Tabnuua 4.1.6

Kputepum oueHkn cBapHbIX CTbIKOBbIX CO€AUHEHN BHELUHUM OCMOTPOM

KpaTKoe onucaHue Bo3moxHas npnivHa BO3HUKHOBEHUS

7. bpak.

Huskaa Temnepartypa Harpesartens

Manbliii rpaT ¢ rny6GoKoi BnagnHom Mexay Bannkamm npv HeJoOCTaTO4YHOM BPEMEHU Nporpesa

Kputepum oueHku:

YyCTbe BNaauHbl PACrosioXeHO

HUXKE HAPY>XHOW U BbILLIE BHYTPEHHEN
obpasyoLnx Tpyo

8. bpak. HepaBHOMEPHOCTb
(aCMMMeTPUYHOCTb) BaNMKOB rpaTta

Kputepumn oueHku:

pasnunyue rno BbICOTe Ba/IMKOB
rpaTta B OQHO MIOCKOCTH
6onee 40% c OAHOBPEMEHHbLIM
cMelleHneM 06pasyoLmnx Tpyo
6onee 10% OT TOJILLMHBLI CTEHKU

9. bpak. HepaBHOMepHOEe pacnpeneneHne rpata
rno NepumMeTpy wea

Kputepuu ougHku:

BblCOTa rpaTta B MeCTe HepaBHOMEPHOr 0 BbiXxoAa
60/iblle ero WNpHbI,

BnaguHa Mexay Banmkamm rpata

HEYeTKO BblpaxkeHa Ui OTCYTCTBYET.

B npoTMBONOMOXHOM TOYKE LLBA

rpat uMeeT pasmepbl, MeHbLume Ha 50% 1 6onee

10. Bpak.
LLloB ¢ MHOrOYUCNEHHBIMW HAPY>KHBIMU
pakoBMHaMM Mo BCEMY NEPUMETPY,

C KOHUEHTpaLuuel no Kpasm rpata, ¢ BO3MOXHbIMU

cnenamMmm nonepedyHoro pacTtpeckmeaHna

YpeamepHas Temnepartypa HarpesaTesns,
3Ha4yeHve, KOTOPOW BbilLie TeMMNepaTypbl
OECTPYKLMM JaHHOW MapKu NomaTuieHa.
3aBblLLEHHbIE 3HA4YEHVA M0 Bare

1 NETY4NM COEOVHEHNAM

Kputepuu oueHku:
MHOIO4YNCIIEHHbIE PAKOBUHbI,
pacrnofioXeHHble

BMIOTHYIO APYF K Apyry

www.icaplast.ru
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BusyanbHbI KOHTPONL cOEANHEHUN,
BbINONIHEHHbIX NPU NoMowm paetanen ¢ 3H

Ans coeanHeHU, BbINOJIHEHHbIX NPU NoMoLwm aetanen (PUTUHIOB) C 3aK/laAHbIMUN SNIEKTPOHarpeBaTesaMmm,
K 9KCnpecc-mMmeToAamM KOHTPOJIS OTHOCSHT:
* BU3YyasibHbI KOHTPOJIb U rMapaBanyeckne nam nHeBMaTnyeckme UCnbiTaHus,
KOTOPbIM NOABEPralTCs BCe COeANHEHNS;
* YCnbITaHMe Ha cnaLwWMBaHne (a1 getanen my@gToBOro T1na) 1 oTpbiB (4159 CeaN0BbIX OTBOAOB), MCMOSIb3yEMbIE
B OCHOBHOM TOJ1bKO MpU OLEHKe KBanndurkaumm ceapLivka Ha atane nogrotoBkM K CTPDOUTENbCTBY.

BusyanbHOMY KOHTPOJIIO NoAJiexaTt Bce CBapHble coeauHeHus. lNMpu 3ToM BHELWHU BUg CoeanHeHnn
AOJDKEH OTBe4YaTb C/IeAyLWnM TpeOoBaHUaM:

e Tpybbl 32 NpeaenamMm CoeaMHUTENbHOW AeTanu OOMKHbI UMETb Cnefbl MEXaHMYeCcKom 006paboTku (3a4NCTKN);

* NHAMKATOPbLI CBAPKM AeTaNen OO/KHbI HAXOOUTLCH B BbIABVUHYTOM MNOJIOXEHWN;

* Yrosn n3noma CBapeHHbIX TPY6 nnm TpyObl M COEAMHUTENBHOM AeTann He A0/IKEH NPEBbILWATbL 5°;

* NOBEPXHOCTb AeTanen He LOJKHA UMETb CNeLoB TEMNePaTypHoOn AedopmMaLLmm Uav CropeBLLEro NoAN3TUIEHa;
* M0 NepuMeTPy AeTann He JOMMKHO ObITh CNeA0B pacrniasa NonaTuieHa, BO3HMKLLErO B MPOLECCE CBAPKU.

Bu3yanbHblil KOHTPOSIb COEANHEHWNI, BbIMOMHEHHBIN AETaNsAMN C 3aKnafHbIMM HarpeBaTensMu, 4acTo AAeT UH-
dopmaumto o Tom, 6bia NPOBEAEH NPOLLECC CBapku Uan HeT. O6 3TOM CyasT Mo NOMOXEHNIO MHANKATOPOB CBapKMU.
Mockonbky NOBEPXHOCTL KOHTAKTa CKPbITa OT rna3 HabnoaaTeNns NOBEPXHOCTLIO AeTanu, CyAUTb N0 BHELLIHMM Npu-
3HaKkaM O TOM, Kak NpoTekanu npoLecck GopMUPOBaAHNSA CBAPHOIO COEAMHEHUS, [OCTAaTOYHO CNIOXHO. MNoaTomy
BHELLUHWIA BUA, MOBEPXHOCTU AETANN NNLLUb B PEAKUX ClyYasx ABASETCS AOCTATOYHbIM NPU3HAKOM A1 OTOPaKoBKM
CBapHOro LWBa. XapakTepuctTmkaMmun Hannuns gedekra MoxeT cTaTb 4edopMnpoBaHHas MOBEPXHOCTb AeTanu Uim
BUOMMOE MOSIBJIEHNE pacr/iaBa B 30HE COMPUKOCHOBEHMS.

KpuTepum oLeHKu BHELUHErO BMAa COeANHEHWIA, BbIMOMHEHHbLIX MPY NOMOLLM AeTanei ¢ 3aknagHbiMy Harpesa-
Tensmu, npueeneHsl B Tabn. 4.1.7. Pe3ynbtathl BHELUHENO OCMOTPA CHUTAIOT MNOSOXUTENIbHBIMU, ECNIN COeOVNHEHUS
OTBEYaloT BCEM TpeboBaHUAM, NPeabsBisSieMbIM K BHELLHEMY BUAY U KPUTEPUSM OLLEHKU 0edeKTOB.

Tabnuua 4.1.7
Kputepun oueHku pgetanen MyqpToBOro Tuna n ceasioBbix OTBOA0B BHELUHUM OCMOTPOM

KpaTkoe onucaHune Bo3mMoXxHasi npuinHa BOSHUKHOBEHUS

1. XopoLuee coegvHeHwe, getasb NJI0THO CobnoaeHre TEXHONOMMYECKNX ornepaLymii
OXBaTbIBAET KOHLLbI CBAapMBaEMbIX TPYO, MHAMKATOPSI 1 NapamMeTpPOB CBapKM B Npeaenax HopMbl
CBapKU BbICTYNAIOT HAJ, MOBEPXHOCTLIO AeTanu

Kputepun oueHKu:
rnagkas neBepxHoCTb AeTasm ;

6e3 B1ANMbIX 3a30P0B _W

2. Bpak. 3a3op mexay o6xBaTbiBalOLLEN YacTbio YpeamepHasa 06paboTka NoBepXHOCTN TPYObI
netanun n Tpyboi VN OBaJIbHOCTb TPYOhI

KpuTtepumn oLeHKku: %
6onee 0,5 mm T ‘ I

3. bpak. HepocTtaTo4yHoe 3arnybneHne KOHLLOB TPyO BHYTPb
HenapannenbHoCTb petanu unu gedopmMaums cCoeguHeHns
(nckpuBneHue oceli TpyObl 1 geTann) [0 ero oCTbiBaHU4A

KpuTtepumn oueHku:
6onee 2,0 MM Ha pive L=34 | 4 o . b s e S
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Mpopnonxexue Tabn. 4.1.7
Kputepum oueHku getanein my$pToBOro Tuna n ceajioBbix OTBOA0B BHELULHUM OCMOTPOM

KpaTKoe onucaHue Bo3moxHas npnivHa BO3HUKHOBEHUS

4. bpak. YacTnyHoe nosiBneHne pacnnasa Cpour TpyObl B NpOLLECCE CBAPKN
nonMaTuieHa no TopLam aetanm WM CMeLLEeHMe cnnpanm

R | e
He JonyckaeTcs | [ \Fri

5. bpak. HepocTtaToyHOE BpeMS CBapKM MW HEAOCTAaTOYHOE
MHOmkaTopbl CBAPKKM B UICXOQHOM MOJIOXKEHNN HanpsxeHne, N0AAaBaeMOE Ha cnupanbs aeTanun
Kputepum oueHkm:
He JonyckaeTcs

o
6. bpak. YpeamepHoe BpemMs Harpesa
MecTHOe pacnnasneHne NOBEPXHOCTN aeTanu AN HanpsiXXeHne NuTaHus

Kputepuu oueHku:

He gonyckaeTcst

aony o

7. XopoLuee coeanHeHue, CobnoaeHne TEXHONOMMYECKNX onepaLmii
0TBOJ, MIOTHO 06s1IeraeT NOBEPXHOCTL TPYObI 1 NapamMeTpoB CBaPKM B npenenax HopMmsol
KpuTtepum oLeHKku:

rnagkasi noBepxHOCTb 0TBOAA

€3 NCKPUBNEHNIA 1 3a30POB

8. Bpak. 3a30p mexay OxBaTbiBAOLLEN YpeamepHas 06paboTka NOBEPXHOCTN TPYObI
4aCTblO getasn n prGOVI nnn HegoCcTaTo4yHoOe ycune npmxaTtna oTsoda

Kputepum oueHkm:
6onee 0,5 mm

O KayecTBe MoJIy4eHHOr0 COeAUHEHNS MOXHO CYAUTb U NO pacneyaTke napameTpoB CBapKM, KOTOPYIO NosyyatoT
OT 3amnoMmnHaloLLLEero YCTPOMCTBA CBApOYHOro annapara. Takas pacrneyaTka B BUAe He6OJbLIOro NPOTOKO1a MOXET
[aTb BCIO HEOBX0ANMYIO MH(OPMaLMIO 00 YCIIOBUAX CBAPKN: TEXHOIOMMYECKUX NapameTpax, Temrnepartype Bosayxa,
TUMEe CoeaMHUTENbHOM AeTanu N T. A.

CpaBHUTESbHbIV aHaIU3 NOJTYYEHHbIX PacneyaTok C NacrnopTHLIMU TPeBOBaHUAMM Ha AaHHbIN BUO, COeANHUTENbHOM
netanu ABnsieTcs 06bEKTMBHbBIM NOKa3aTeNieM AJisi TOro, HTo6bl FOBOPUTb O HAAEXHOCTU KaXa40ro NoJly4eHHOro co-
eamHeHus. CooTBETCTBEHHO, Npu NpoBeaeHnn paboT Ha Tpacce CTPOUTENbCTBA A0JKHaA ObiTb 06ecrnevyeHa ToHHas
MapKMpOBKa CBapPHbIX COeANHEHUIN B COOTBETCTBMM C NMOPSAKOBLIM HOMEPOM CBapO4HOro NpPOTOKoa.

Mpoknagka n MoHTaX NnonuaTuneHoBbiX Tpybonposoaos

www.icaplast.ru UKANNACT’ 55

TPYBHBM 3ABO[M



HPOKHCIP,KCI N MOHTOX MOJIMITUNTEHOBbIX TPYGOHPOBOHOB

56

4.3. NMpoknagka NonuaTMneHoBbIX TPY6 ¢ 3awmTHo obonoukoi

MoHTax TpybonpoBoaoB ¢ ncnonb3osaHmem Tpyb 13 M3 100 RC ¢ 3awmTHOM 060/104KOM OCYLLLECTBASIOT aHasOo-
rmyHo Tpy6am 13 N3 100. Tpybbl NPUMEHSIIOT NPU TPaHLLENHOW yknaake 6e3 NCnosib30BaHWs NecyaHon 3acbInku,
npwv Npoknagke B HEYCTONYMBbIX M BOAOHACHILLLEHHbIX FPYHTaX, NPW MIY>KHOW UM POTOPHOM NpoKnaake, a Takxke
C NPUMEHEHNEM BECTPAHLLERHbIX TEXHOMOMMIA.

JonyckaeTcs npumeHeHue Tpy6 13 M3 100 RC ¢ 3awmTHOM 060/104K0M B CKaslbHbIX, FPaBUIAHO-raneyHbIx, webe-
HUCTBIX U APYrNX FPYHTaX C BKJIKOYEHNEM BblLLEYKa3aHHbIX IPYHTOB.

Mpu xpaHeHUn, TPAHCMOPTMPOBKE U MOHTaxe TPy6 rnybrHa NoBpeXAeHNA Ha 3aLLUTHOM 060/104KE HE HOPMUPY-
€TCH 1 JOMYCKAETCs Ha BCIO TOJILLMHY.

Csapka Tpy0 ¢ 3aWmTHOM 000J104KO NPOU3BOAUTCS ABYMS crocobamu:
® CBapkKa BCTbIK;
® CBapKa C UCMOJb30BaHNEM 31EKTPOCBAPHbLIX GUTUHIOB.

Mpw cBapke BCTbIK TPYG Mexay co6oi nnm ¢ GacoHHbIMU U3AEeNNAMM LOMYCKAeTCs 3alUMTHOE MOoKPbITUE He
yoanaTb.

Mpwn cBapke Tpyb C NPOTOKONMPOBaAHMEM CBApPOYHOro NpoLiecca 3alunTHY0 060J104KY Ha KOHLUAX Tpyo yaansioT
Ha OJIMHe, O0CTaTOYHOM aNns cBo6oaHOro o6pasoBaHums LBa.

Mo cornacoBaHuio C 3aKa34yrMkOM C KOHLOB TPYD A0MycKaeTcs yaanaTh 3alMTHYO 060/104Ky MeXaHU4eCKMM Cro-
co60oM B 3aBOACKMX YCIOBUSX AN MOCNEAyYIOLLEl CTbIKOBOM CBapKM Afs CBO60AHOr0 06pas3oBaHust CBapOYHOrO
rpara.

Mpw cBapke CoeanHUTENbHBIMU AeTaNsAMU C 3akaHbIMU 31IeKTpoHarpeBaTensaMm 3aLLMTHYI0 060104KY yaansaoT
Ha Takow AivHe, koTopas o6ecneymBaeT KOHTaKT COeAMHUTENbHOM AeTanu C MOBEPXHOCTbLIO TPYObI.

UKANNACT® www.icaplast.ru
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Paspen 5.
UcnbiTaHue HanopHbix Tpybonposogos us M3
UcnbitaHne Tpyb6onpoeofoe BOJOCHABXEHMS U KOHAAU3ALUM

CornacHo CHuIM 3.05.04 nonnatuneHoBble TPYGOMNPOBOAbI BOAOCHAOXEHMS U KAHANM3aLMN UCMbITbIBAKOT Ha MPOY-
HOCTb 1 MJIOTHOCTb (FEPMETUYHOCTb) r’MAPaBANYECKMM NN MHEBMATUYECKUM CNocoboM ABaXAbl (MpeaBapuTesibHoe
1 OKOHYaTENbHOE).

MpenBapuTenbHOE UCMbITaTENbHOE (M30LITOYHOE) MIMAPABANYECKOE AABIEHNE MPU UCMNbITAHMM Ha MPOYHOCTb, Bbl-
NOJIHSEMOE [0 3aChINKW TPaHLLEN U YCTaHOBKW apMaTypbl (MMAPAHTOB, NPEAOXPaHUTESNbHBIX KilanaHoB, BaHTY30B),
LOJIXXHO ObITb PABHO pacyeTHOMY paboyemy JaB/IEHUIO, YMHOXEHHOMY Ha KoadduumeHT 1,5.

OKOoHYaTenbLHOE NCMbITAaTENbHOE MMAPABIMYECKOE AaBIEHME NPU UCTITAHMSX HA MIOTHOCTb, BbIMOJIHAEMbIX MO-
CJie 3aCbInky TPaHLLEW 1 3aBEPLLEHUNS BCEX pabOoT Ha aHHOM y4acTke TpybonpoBoaa, HO 10 YCTAHOBKU MMOPaHTOB,
NnpeaoxpaHnTesbHbIX KianaHoB 1 BaHTY30B, BMECTO KOTOPbIX HA BPEMSsi UCMbITaHUS YCTaHaBAMBAIOT 3arjlyLUKWU,
[OJIKHO BbITb PABHO pacHeTHOMY paboyeMy AaBeHNI0, YMHOXEHHOMY Ha koaddurumeHT 1,3.

MppaBnmyeckme NCnblTaHUs Ha repMeTUYHOCTb 13 Tpy6onpoBoAa NPOBOASATCS TOSIbKO NOCE ero NpedbiBaHUs Nnoj,
[aBfeHneM B TEHEHMM ONPEaeneHHOro BpemMeHu. NMprnyinHa aToro o6bCHAETCA TeM, YTO Mo AaBEHUEM NONNITU-
JIeHOBbIE TPYObl YBENMYMBAIOTCS B ANAMETPE, YTO NPOSIBNISIETCS TOJIbKO B TEHEHWE NepBbIX CYTOK GYHKLNOHVPOBAHNS
Tpybonposoaa. MageHne gaBneHunsi, BbiIaBaHHOE paclumpeHnemM Tpyd, MoXeT OblTb HeNpPaBUIIbHO NCTOJIKOBAHO Kak
yTeyKa, ECI UCMbITAHNE HA FEPMETUYHOCTL BYAET NPOBEAEHO CANLLKOM paHo. OBbIMHO TPYGONPOBOALI BOAOCHAO-
XEHUS 1 KaHaNM3aumumn NCNbITbIBAKOT MMAPaBINYECKMM CNOCOOOM.

NMHeBMaTHU4YECKUE UCNbITAHNA TPYOONPOBOAORB NMPU UX HA3€MHOW U HAA3EeMHO NpoKaagkKax
MHeBMaTUYECKME UCMbITaHUS TPYOOMNPOBOAOB MNPU NX HA3EMHO U HaZA3EMHOI NPOKIaaKax NPOU3BOAAT B Cleyt0-
LKMX cnyyasax: TemnepaTypa okpyxatoLero sodayxa Huxke 0 °C; npuMeHeHne BOAbl HeAOMYCTUMO MO TEXHUYECKUM
npuvyYnHam; Boaa B HEOOX0AMMOM KONIMYECTBE OTCYTCTBYET. [OpsA0K MHEBMATUYECKMX UCTbITAHNA TPYOONPOBOAOB
1 TpeboBaHnsa 6€30MaCHOCTU NPU UCTLITAHUSAX YCTAHABNNBAKOTCS MPOEKTOM.
Bonee nogpobHas nHdopmMauus no NpoBeaeHnto ncneltaHnii cogepxmntca B CHulM 3.05.04 n CIM 40-102-2000.

BHumanue!!! Ecnn prﬁOﬂpOBOﬂ BOA0CHa0XeHUs unu KaHanmsauum 6b110 peweHOo ucnbiTbiBaTb NHEBMa-
TU4YECKUM CrocoOoM, TO 3Ha4YeHune onpeccoBO4YHOro AaeJjieHUs pacc4uUTbiBaeTCH Kak aJid rasonpoeoana.

Mpumep pacuyeTa oNnpPecCcCoBOYHOrO AaBJIEHUNA: 5. MRS
1. PaccuuTtbiBaeM MakcumanbHoe pabouyee faBieHue: MOP= —————
roe MRS — MmyuHumanbHas gnMtenbHas NPOYHOCTbL, MIa; C-(SDR-1)
C — Koo dU1UMEHT 3anaca NPOYHOCTU (ANS NONNITUNEHOBLIX FA30NPOBOAOB = 2,5);

SDR - cTaHgapTHOe pa3MepHoe OTHOLLEHME.

2. PaccuuTtbiBaeM 3Ha4€HUE ONpPecCOBO4YHOrO AaBJ/IEHUN: P,..=1,3MOP.

Ecnv npu nHeBMaTU4eCKNX NCMNbITaHUSAX PacyeT ONPeCcCOBOYHOMO AAaB/IEHUS MPOBOANTL Kak A5 r’MApaBanyecKmx
MCNbITaHW (roe koapdunumeHT 3anaca NPoYHOCTM A1 Bogonpoeoaa = 1,25), To AaHHas CUTyauUmMsa MOXET NPMBECTHU
K paspyLueHuto TpybonpoBoaa, T. K. 3Ha4eHne OnpeccoBOYHOMO AaBfieHns 6yaeT npeBbilwaTth B 2 pa3a OT AOMyCTu-
MOrO A5 MHEBMATUYECKNX UCTbITAHUN.

UcnbitaHue Tpybonposoaos rasocHabxeHus

MpaHWLa y4aCcTKOB 1 Cxema NPoBeAEHUS UCTIbITAHNI onpeaensioTcs paboyeinn fokyMeHTaumein. MicnbitaHus raso-
NPOBOLOB NPOU3BOAAT NpU TemMnepaTtype TpyObl He Huxe —15 °C.

MpenBapuTenbHbIE CMbITAHNUS MONMSTUIIEHOBBLIX TPYOONPOBOAOB HA rEPMETUHHOCTL MPOBOAAT NEPES, X YKI1aaKoM (NMpo-
TSKKOM — NPy OeCTPaHLLENHBIX METOAAX CTPOUTENLCTRA). MICNbITaH!si NPy 3TOM PEKOMEHOYETCS MPOBOAUTL B TeYeHne 14.
[MoAroToBnNEHHbIE YYaCTKM (NNETU, BYXTbI AN KaTyLLIKM) NONN3TUIEHOBBIX FA30MPOBOAOB MCMbLITLIBAIOT HA FEPMETUYHOCTb
B COOTBETCTBUM C TpebosaHusMn CHulM 42-01 K gaHHOM kaTeropum ra3onposoga v nonoxerHuamm Cr 42-101.

OKOHYaTenNbHbIE UCTLITAHUSA NOIMITUIEHOBbLIX FA30MNPOBOAOB HA FEPMETUYHOCTbL MPOU3BOAST NOCNE NOSHON (A0
NPOEKTHBLIX OTMETOK) 3aChIMNKN TPAHLLEN U MOCHE NPOTSXKKM NOIMSTUIIEHOBOW NIETU B COOTBETCTBUN C TpeboBa-
Husamun CHulM 42-01 k gaHHOM KaTeropum razonposoga un noaoxexHnamn Cr 42-101.

Bonee nogpobHas nHdopmauys no NnpoBeaeHuto cnblitaHnii conepxxmtesa B CHulM 42-01, CM42-101 n ClM42-103.
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[MpunoxexHune A

XuMuueckas ctorkocTs Tpy6 na 12

Tabnuua 1

XumMunuyeckas CTomkocTb Tpyo ns M3 npu pasnuyHbix Temneparypax

BewecTBO

KoHueHTpauus

Temnepartypa, Xumuyeckas

°C CTOMNKOCTb
AOunuHoBas KMcnoTa HaChiLueHHbIA BOAHLIIA 60 C
pacTBop
20 C
o i .
6,13% I-:;I;BB;O,D,HbIVI 40 C
pacTeop 60 Cc
A30THas kucnora
. . 20 (6]
40%-HbIlh BOOHbIN 40 )
pacTBop 60 H
. . 20 C
Ma3006pasHbiii, Cyxoi,
100%-HbI, YNCTbIN 40 c
AMMumak ’ 60 C
BoaHbIN, HACbILLLEHHbIN 40 C
Ha xonoae 60 C
AMMOHMS KADGOHAT 50%-HbIVi BOOHbIN 40 C
P pacTBop 60 C
BoAHbIl HACBILLLEHHbIN 40 C
AMMOHUSA HUTPAT pacTsop 60 o
HachbILEeHHbIN BOOHbIN 20 >
AMMOHUSA cynbdat H 2CTBO A 40 C
pacTeop 60 c
BogaHbiii pacTBOp Nto60 20 C
AMMOHUS cynbdug, A P P 40 C
KOHLIEHTpaLun
60 C
BogHbiii pacTBop Ntoboii 40 C
AmMOHus pochat KOHLIEHTpaLun 60 C
HacblILEeHHbIV BOAHbIN 40 C
AMMOHNSA xnopug, PacTEOP 60 c
20 C
AHUnMHa xnopruapat To xe 40 C
60 (6]
20 C
AueTanbaerug, TEexXHUYeCcKN YNCTbIN 40 O
60 @)
20 C
AueToH To xe 40 C
60 C
Bapwusa conu BOﬂVH bl€ pacTBopel 60 C
nto60ol KOHUEHTPaL MK
20 C
BeHanH TexHUYeCcKN YNCTbIN 40 C
60 (0]
BogHbiii pacTBop Nto60i 20 c
BeH3olHas kucnoTta A P P 40 C
KOHLIEHTpaLMn
60 C
BopHas kncnoTa BogaHbiii pacTBop Nto60i 40 C
KOHLIEHTpaLMn 60 C
HacblILWeHHbIV BOAHbIN 20 H
Bpom acelte B, oA 40 H
pacreop 60 H

|
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MpoponxeHue Tabn. 1

Xumunyeckas cToikocTb Tpyo 13 M npu pasnnyHbiX Temneparypax

Temnepartypa, Xumwuyeckas
BewecTBO KoHueHTpauusa °c CTONKOCTD
BpomuctoBogopoaHas 20 C
P AOPOA 50%-HbIl1 BOAHbI PACTBOP 40 C
KucnoTta
60 C
o 20 C
bytaH TexHnyeckumn 60 c
Bytagnex To xe 20 C
20 C
BytaHon To xe 40 C
60 C
20 C
bytunauetat To xe 60 0
BuHunauetat To xe 20 C
20 C
BuHHasa kncnota JNiob6as BogHas 40 C
60 C
20 C
BuHo nio6oe Toprosas 40 C
60 C
BuckosHonpsaannbHbin 20 C
pacfacflp ) 40 c
60 C
Bopa ouctunnmpoBaHHas,
neMnHepanm3oBaHHas, - 60 C
obecconeHHas
Bona MuHepanbHas - 60 C
Bopa mopckas - 60 C
20 C
Bopopon, TexHnyeckumn 40 C
60 C
o 20 C
Bogopoa xnopucThein Texnneckui 40 C
razaoobpasHbiii 100%-Hbil
60 C
20 C
30%-HbIl1 BOAHbI PACcTBOP 40 C
Bonopopaa nepekncb 60 C
90%-HbIli BOOHbBIV PacTBOP 20 c
40 H
Bo3ayx cxaTtblii, cogepxawui i 20 C
Macno 40 C
[ekcaH 100%-HbI, TEXHUYECKNI (238 8
20 C
A
OTUNEHT INKONb 100%-HbIN 60 c
Munkonesas (ykcycHas) 20 C
ykey 37%-HbIl1 BOAHbIA PAcTBOP 40 C
KucnoTta
60 C
nuuepuH TexHn4yeckumn 40 C
Hep 60 c
B . Soii 20 C
O[HbIN pacTBOp Nodow
noko3a A P P 40 C
KOHLIeHTpaummn
P 60 C
. 20 C
OekanunH TexHn4ecknin 60 o
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MpoponxeHue Tabn. 1

Xumuyeckas cToikocTb Tpyo 13 M3 npu pasnnyHbIX Temneparypax

Temnepartypa, Xumuyeckas

BewecTBO KoHueHTpauunsa c CTONKOCTE
20 C
Onbytundranar To xe 40 (0]
60 (0]
20 C
Jurnvkonesas kncnoTa 30%-Hbli BOAHBIN pacTBOP 40 C
60 C
20 C
Adumetnndopmamng, TexHNn4eCckmin YNCTbIN 40 C
60 (0]
AnaTtunosbii acdup To xe 120 (0]
OdumeTtnnamumH TexHu4yeckunin 20 C
20 C
OdnmeTnndopmamng To xe 40 C
60 (0]
20 C
JuokcaH To xe 40 C
60 C
20 (0]
JOunxnopbeHson To xe 60 H
OnxnopataH To xe 20 H
AdunatnnamumH To xe 20 H
AnaTtunosbii acdup To xe 20 (0]
20 C
JOybunbHasa kucnota Jliobasa BogHas 40 C
60 C
o o 40 C
XenatuH Jlo60oW BOAHbIN 60 C
20 C
M3onponaHon TexHunyeckui 40 C
60 C
n . T 20 (0]
30MNpOonuIoBbIA ahup 0 Xe 60 H
Nop, 6,5%-HbIll pacTBOpP B aTAHOJE 20 C
20 C
Kanna aniomocynbedar 50%-HbI1 BOOHBIN 40 C
60 C
HacblLWeHHbI BOOHbIN 20 C
Kanuns éuxpomat - aCTBO A 40 C
pacreop 60 c
20 C
Kanusa nognt HacbilweHHbIn 40 C
60 C
Kanusi kapBoHaT HachblleHHbI BOgHbIV 40 C
pacTBop 60 C
o o 40 C
Kanus Hutpat 50%-HbIn BOOHbIA pacTBOP 60 C
Kanua nepmaHranat HacblLeHHbI BOOHbIN ‘218 8
pacTteop 60 c
20 C
Kanuna nepxnopart To xe 40 C
60 C

60
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MpoponxeHue Tabn. 1
Xumunyeckas cToikocTb Tpyo 13 M npu pasnnyHbiX Temneparypax

Temnepartypa, Xumunyeckas

BewecTtBO KoHueHTpauusa

°C CTOMKOCTb

Kanusa nepcynbdat

BoaHble pacTBopbl Nto6oii
KOHLLeHTpauun

20

40

60

Kanusa cynbdar

To xe

20

40

60

Kanusa unanng

HachbiLeHHbI BOAHbIN
pacTtBop

40

60

Kanbums runoxnoput

HachbiLLeHHbI BOAHbIN
pacTBop, coaepxawmn 12,5%
aKTMBHOrO xJjopa

20

40

60

Kanbuus xnopug,

HacblWweHHbIV BOOHbIV
pacTBop

40

60

Kamdopa

20

60

Kuncnopog

Jlio6oW KoHLEeHTpaLMN

20

40

60

KpemMHueBas kncnota

To xe

60

KpemHedpTOpMcTOoBOOOPOAHAS
Kncnota

32%-HbI BOOHbLIN pacTBOP

20

40

60

90%-Hbll BOOHbIN pacTBOP

20

60

JInmoHHas kmcnoTta

10%-Has

20

40

60

Maruusa conn

Jliobble BOAHbLIE PacTBOPLI

40

60

MaayTt

20

40

ManewnHoBasg kucnota

HachbiLweHHbI BOAHbIN
pacTBop

20

40

60

Macna v Xunpbl pacTuUTeNbHbIE

20

40

Macno BepeTeHHoe

20

40

60

Macno kamdpopHoe

20

Macno mruHepanbHoe, He
coaepxallee apoMaTUHeCKnxX
BELLECTB

20

40

60

Macno motopHoe

20

60

Mepgu conun

BopaHble pacTBopbl Ntoboi
KOHUEHTpaLmm

20

40

60

MeHTOon

100%-HbI

20

60

MeTaH

TexHunyecknin

20

60

MeTaHon

Jlo6oi

20

40

60

MeTtunamuH

32%-Hbll1 BOOHbIV

20
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MpoponxeHue Tabn. 1

Xumuyeckas cToikocTb Tpyo 13 M3 npu pasnnyHbIX Temneparypax

BewecTtBO

MeTnnaTnnkeToH

KoHueHTpauus

TexHunyeckun

TemnepaTtypa, Xumuyeckas

°C CTOMNKOCTb
20

40

60

Monoko

20

40

60

Mono4Hasa kucnota

90%-Has BogHas

20

40

60

Mopdonunn

TexHunyeckunn

20

40

60

MoueBunHa

BopaHble pacTteopbl A0 30%

40

60

MypaBsbuHasa kncnota

BoaHbii pactBop 00 50%

20

40

60

TexHu4yeckas

20

40

60

MbInbHBIV pacTBOP

JTio60W BOOHbIN

60

MbllLbsAKOBasA KMCNoTa

80%-Hag BogHas

40

60

Hatpusa auetat

JTto60o BOAHbIN

20

40

60

HaTtpus 6pomat

To xe

20

40

Hatpusa rugpookeunp,

Jo 10% BogHbIl pacTBOp

40

60

Jo 30% BoaHbIl pacTBOp

20

40

60

50%-HblIli BOOHbIV pacTBOP

20

40

60

HachblLLEeHHbIN pacTBOP

20

60

Hatpus rugpocynbdut

o 10% BOoAHbIV pacTBOP

20

40

60

HaTtpusa nognt

Jlto6oi BOOHbIV pacTBOp

20

HaTpus kapboHat

HacblILWEeHHbIN BOAHbIN

60

HaTtpus HuTpaTt

To xe

40

60

Hatpus 6ukapboHaTt

HacbilweHHbIN pacTBOp

20

40

60

Hatpwusa cynsdart

HachblILWeHHbI BOOHbIN
pacTBop

20

40

60

HaTtpusa cynbput

To xe

20

40

60

HaTtpus HuTput

HachblILWEeHHbI BOOHbIN

elol ol ol ololenenololololNoNNoN elol ool ol olololololololoolololololololionolololololololololololololoRolololnloNe]
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MpoponxeHue Tabn. 1

Xumunyeckas cToikocTb Tpyo 13 M npu pasnnyHbiX Temneparypax

Temnepartypa, Xumuueckas
BewecTBO KoHueHTpauusa c CTOWKOCTD
20 (6]
O i
O30H 100%-HbI 60 H
20 C
OnenHoBas KMcnoTta TexHnyeckas yncraa 40 C
60 (6]
o 20 H
Oneym 10%-Hbin, SO3 60 H
OTxopsauime rassl,
coaepxalime ABYyOKMCb Niobas 60 C
yrnepoga
MepxnopaTuneH, 20 (6]
TexHnyeckne
TETPAxXJI0PITUNEH 60 H
o . 20 C
MnkpunHoBas knucnota 1%-Hbllh BOOHbLI pacTBOP 60 0
TexHN4ecKnii Xnakui 20 C
MponaH . . 20 C
TexHn4yeckuii razoobpasHblii
60 C
MponuneHa ok1cb TexHuyeckas 20 C
20 C
PtyTb Yucras 40 C
60 C
. . 40 C
CaxapHblii cnpon JTio6on 60 c
CBeTUNbHbIV ra3 - 20 C
20 C
CBuHUa aueTaTt HachblweHHbI pacTBOp 40 C
60 C
. 40 C
Cepebpa conu HachlLeHHbI pacTBOp 60 C
20 C
[0 40% BoaHbI pacTBOP 40 C
60 C
CepHas kucnoTa 20 C
[o 60% BoaHbIV pacTBOP 40 C
60 C
[0 80% BOAHbLIN pacTBOP 20 C
o o 20 C
90%-HbllA BOOHbLIN PacTBO
° pacteop 60 c
c 96%-Hblii BOOHbIN 20 H
epHas Kknucnorta PacTBOp 60 0
o 20 C
TexHnyeckuin
o 40 C
razoobpasHbiii
60 (0]
CepoBogopon, 20 C
Hacn;lme:;:;vcl) BOJOHbIN 40 C
pacTeop 60 C
20 C
Cepa TexHuyeckas yncras 40 C
60 C
Cepoyrnepog, TexHn4yeckmin 20 (0]
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MpoponxeHue Tabn. 1

Xumuyeckas cToikocTb Tpyo 13 M3 npu pasnnyHbIX Temneparypax

Temnepartypa, Xumuyeckas

BewecTBO KoHueHTpauus ‘C CTOWKOCT
20 C
AHrnppug 40 C
60 C
Cepbl ABYOKMCb 20 C
J1060i1 KOHLLeHTpauun 40 C
60 C
TexHunyeckas xunakas 20 H
CunukoHoBble Macna - 20 C
40 C
20 C
CuHunbHas kncnoTa TexHunyeckas 40 C
60 C
20 C
5%-HblIli BOOHbIN pacTBOpP 40 )
60 C
20 C
10%-Hag BogHas 40 C
ConsHag kncnorta 60 C
20 C
Jo 30% BoaHas 40 C
60 C
20 C
36%-Hast BogHas 40 C
60 C
Cmecb KkncnoT: 48%
Cepras 49% 20 H
A30THasa
3%
Bopa
Cwmecb KkncnoT:
CepHas 10%
A30THas 20% 20 ©
Bopa 70%
Cmechb KnCnoT: 3 yactu
A30THasa (15%-Has) 1 yacTtb 20 (0]
®dTopucroBopoponHas (5%-Has) 2 yacTtu
Cwmecb kncnoT: 20 I
CepHas 30%
A30THaqa 60% 40 e}
Bopa 10%
CnupTHbIE HANUTKMK 40%-Hble 20 C
20 C
CteapuHoBas knucnora TexHuyeckasa 60 0
20 C
CypbMbl xnopup, 90%-HblI! BOOHbIN 40 C
60 C
TeTtparngpodypaH TexHnyeckunin 20 (0]
TeTpaxnopaTtaH To xe 20 o
60 H
20 (@)
Tonyon To xe 60 H
20 C
50%-HbIl1 BOAHbI pacTBOP 40 C
TpuxnopykcycHas kucnoTta 60 C
20 C
TexHuyeckasa yncras 40 (0]
60 H
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MpoponxeHue Tabn. 1

Xumunyeckas cToikocTb Tpyo 13 M npu pasnnyHbiX Temneparypax

BewecTBO

TpuxnopaTtuneH

KoHueHTpauusa

TexHunyeckunn

Temnepartypa,
°C
20

Xnmuuyeckas
CTOMKOCTb

H

TpunataHonamumH

To xe

20

Yrnepoga osyokmncb

20

TexHn4yeckaqa cyxaq

40

60

YkcycHasa kmcnota

20

10%-HbI1 BOAHbI pacTBOP

40

20

50%-Hblii BOOHbIN pacTBOP

40

60

20

TexHun4yeckasa yncras

40

60

YKCYCHOM KNCNOTbl aHrnapua,

20

TexHuyeckuin

40

deHon

20

o 10% BoaHbIN

40

60

20

J10 90% BOAOHbIN

40

60

dopmanbaerng, (bopmanuH)

20

40%-Hbl! BOOHbI pacTBOP

40

60

docdopa xnopua,

TexHunyeckunn

20

docdopHas kncnorta

20

Jo 30% BoaHbI pacTBOp

40

60

20

Jo 50% BoaHbI pacTBOp

40

60

20

40

60

dochopHbI aHrMapuT (2 ki1, on)

20

TexHn4yeckum

40

doTorpaduyeckas amynbcus

20

Jlobas

40

doTorpaduyeckunii 3akpenuTtesnb

20

Toprosbli

40

MDpykTOBbLIE COKM

20

40

60

dTopuctoBogoponHas
(nnaBmkoBas) kMcnoTta

20

[0 40% BOAOHbLIV pacTBOP

40

60

20

50%-HbI1 BOOHBLIV PACTBOP

40

60

20

70%-Hbli BOOHbIN pacTBOP

60

Xnop razaoo6pasHblit

20

100%-HbI

60

Xnop Xnagkumn

20

100%-HbIiA

60

s i=injolol ol ololololololololololoolololioNololiolelololololiolololololololclolololonololololol ool ool ol eolNe]
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MpoponxeHue Tabn. 1
Xumuyeckas cToikocTb Tpyo 13 M3 npu pasnnyHbIX Temneparypax

Temnepartypa, Xumu4veckas

BewecTtBO KoHueHTpauua °c ——
o 20 (0]
Xnopb6eH3on TexHuyeckn 60 H
XnopmeTtaH To xe 20 H
o 20 (0]
XnopHas Boga HachblLLEeHHbIV pacTBOP
40 (6]
o 20 H
Xnopodopm TexHunyeckumn 60 H
20 H
XnopcynbdoHoBas kmcnorta TexHunyeckas 60 H
20 C
50%-Has BogHas 40 C
XNopyKCcycHas kmcnora 60 c
20 C
TexHnyeckas 40 C
60 C
20 (0]
XpomoBas kucnoTta o 50% BogHasa 20 H
Cmecb K1CnoT:
Xpomogad 54
CepHas 24 20 H
Bopa 3y
Llapckas Bogka KoHueHTpupoBaHas 20 H
20 C
LinknorekcaH TexHnyeckun 40 C
60 C
20 C
LinknorekcaHoH To xe 40 (0]
60 (0]
Conn umHka Jio6ble BOAHbIE PACTBOPLI 40 c
60 C
20 C
LLlaBeneBas kncnota PasbaBneHHasa BogHas 40 C
60 C
20 C
OTUNEHTIMKOSb To xe 40 C
60 C
20 C
OTuneHgnamuH To xe 40 C
60 C
o . . 40 C
OTUNOBbLI CNUPT (3TaHON) TexHnyecknii, 96%-Hbin 60 c
OTUNOBBI 3hUpP akpPUIoBO TexHmiecKuii 20 C
KMUCNOTbI
OTUN XNOPUCTLIN To xe 20 (0]
20 C
f16no4yHas kncnoTa 1%-HbIli BOOHBIV PacTBOP 40 C
60 C
20 C
AHTapHasa kucnoTta Jio60oi KoOHLEHTpaumn 40 C
60 C

Mpumeuanue. C - cToek: B Cpeae AaHHOM KOHLEeHTPaLMM Npu AaHHOM TemMrnepaType He NPOUCXOANT XMMUYECKOro pas3pyLueHuns
nonumepa; O — OTHOCUTESIbHO CTOEK: B CPeAe AaHHON KOHLEeHTPaLMM NPy AaHHO TeMnepaType NPOMCXOANT YacTMYHas noTeps
HecyLel cnocoBGHOCTY nonnmepa. TpyGbl AOMKHBI MPUMEHATLCA C MOBbILLEHHLIM 3aMacoM NPOYHOCTU; H — He CToeK: B cpene
[aHHOM KOHLUEHTPaLMM Npuy AaHHOM TeMnepaType npuMeHeHne TpyG HeaonycTMMmo.
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[NMpunoxenne b

Tpy6bl N3roToBnAOTCA NapTusaMmu. MNapTmen cumtTaeTcs KOaM4ecTBo Tpyd 04HOrO0 HOMUHAIBHONO HAPYXXHOMO
avameTpa v HOMUHaIbHOW TONLWMHbI CTEHKN, M3rOTOBJIEHHbIX B YCTAHOBJIEHHbI Neproa, BpeMeHU 13 Cbipbs OAHOM
MapKun nam napTum, 1 CONPOBOXAAETCSH OAHUM AOKYMEHTOM O Ka4eCTBE, COAEPXKALLUM:

* HANMEHOBAHME /WU TOBAPHbLIN 3HAK NPEANPUATUA-N3TOTOBUTENS;

* MECTOHaxoXAeHne NpeanpusaTUa-u3roToBUTENS;

* HOMEpP NapTUKn 1 gaTy N3roTOBEHNS;

yCNoBHOE 0603Ha4YeHne TpyObl;

* pasmep napTuu;

* MapKy Cblpbs;

e pesynbTaThbl UCMNbITAHMA NNV NOATBEPXAEHNE O COOTBETCTBUM KadecTBa TPyO TpebosaHnam FOCT P 70628.2-2023;
* YCJ/IOBUSI Y CPOKM XPaHEHWNS y N3rOTOBUTENS.

Ha Tpybax HaHeceHa MapKMpPOBKa, coaepyallas: HauMeHoBaHne NPeanpuUsaTUS-n3roToBUTENS, YCIIOBHOE 060-
3HayeHue TpyObl, HOMep NapTuK, AaTy U3roTOBNEHMS (MECSILL, FTOA).
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Tabnuua 2
PacuetHasa macca 1 m Tpy6 u3a M3 100

HoMUHaNbHbIN PacueTtHasa macca 1 m Tpy0, Kkr
HADYXHBIM | (o) | SDR33 | SDR26 | SDR21 | SDR17.6| SDR17 | SDR13.6| SDR11 | SDR9
nMaMeTp, MM , ,

20 - - - : - : - 0,117 | 0,133
25 - - - 3 - - 0,149 | 0,171 | 0,328
32 . i . i . 0,195 | 0,231 | 0,280 | 0,512
40 - i - 0,246 | 00284 | 0295 | 0,357 | 0431 | 0,794
50 - i 0,311 | 0373 | 0,440 | 0,453 | 0,550 | 0,670 | 0,669
63 - 0,396 | 0493 | 0,579 | 0,689 | 0722 | 0,878 | 1,06 | 1,26
75 0474 | 0,548 | 0,675 | 083 | 098 | 1.02 | 124 | 147 | 178
90 0636 | 0790 | 0979 | 119 | 141 | 1.46 | 178 | 214 | 257
110 094 | 117 | 143 | 1,79 | 209 | 218 | 264 | 317 | 882
125 123 | 152 | 185 | 228 | 269 | 278 | 340 | 412 | 492
140 155 | 1,89 | 233 | 2,86 | 838 | 349 | 426 | 513 | 6,18
160 200 | 243 | 306 | 375 | 439 | 456 | 556 | 6,74 | 805
180 249 | 308 | 382 | 471 | 552 | 577 | 7.05 | 851 | 102
200 3,06 | 386 | 473 | 583 | 68 | 7,01 | 865 | 105 | 126
225 3,88 | 481 | 594 | 736 | 864 | 903 | 110 | 133 | 16,0
250 486 | 59 | 7,36 | 901 | 10,7 | 11,1 | 135 | 164 | 196
280 602 | 745 | 918 | 11,4 | 133 | 139 | 170 | 205 | 246
315 756 | 944 | 117 | 143 | 169 | 176 | 215 | 260 | 31,1
355 963 | 119 | 147 | 182 | 21.4 | 224 | 273 | 329 | 396
400 122 | 153 | 188 | 231 | 272 | 283 | 345 | 418 | 502
450 154 | 192 | 237 | 293 | 343 | 359 | 437 | 529 | 635
500 192 | 236 | 293 | 362 | 424 | 443 | 540 | 653 | 783
560 238 | 297 | 367 | 452 | 531 | 556 | 67,8 | 81,8 | 983
630 30,2 | 375 | 465 | 571 | 67,3 | 703 | 856 | 104 | 124
710 385 | 478 | 591 | 728 | 855 | 893 | 109 | 132 | 159
800 48,8 | 605 | 748 | 923 | 109 113 138 | 168 | 201
900 615 | 767 | 947 | 117 137 143 175 | 212 | 255
1000 762 | 944 | 117 144 | 170 177 | 216 | 262 | 314
1200 109 | 135 | 169 208 | 244 | 255 311 | 377 -

lMpumeyarHne. — Macca 1 M Tpy6 paccynTaHa npuv cpeaHeri nioTHOCTY noavatuaeHa 960 kr/me ¢ y4eToM nos10BMHbI 0MYCKOB
Ha TONLUNHY CTEHKU U CPEAHWI HapYXHbI anameTp. [Tpy n3rotosneHuy Tpyo U3 NoanaTUIEHa MIOTHOCTbIO p, OT/INYAIOLLENCS
o1 960 Kkr/M°, faHHble TabvLbl YMHOXaIOT Ha koo euumeHT K = p/960.

(JMKAH”ACT® www.icaplast.ru

TPYBHbH M 3ABO[



Tabnvua 3

CpeaHuii HapyXXHblii AuameTp
“ MakcuMasnbHas OBasibHOCTb TPYO

n3 nonnatuneHa Nnd 100/M3 100-RC

B MUIJINMMETPax

HapyxHbIn Anametp
OBanbHOCTL NOCNE
. npenesibHoe OTKJIOHEHNE
HOMUHATIEHBIN CpenHero HapyHOro aMameTpa DGR, WO ER
20 +0,3 1,2
25 +0,3 1,2
32 +0,3 1,3
40 +0,4 1,4
50 +0,4 1,4
63 +0,4 1,5
75 +0,5 1,6
90 +0,6 1,8
110 +0,7 2,2
125 +0,8 2,5
140 +0,9 2,8
160 +1,0 3,2
180 +1,1 3,6
200 +1,2 4,0
225 +1,4 45
250 +1,5 5,0
280 +1,7 9,8
315 +1,9 11,1
355 12,2 12,5
400 +2,4 14,0
450 +2,7 15,6
500 +3,0 17,5
560 13,4 19,6
630 +3,8 22,1
710 +6,4 249
800 17,2 28,0
900 +8,1 31,5
1000 +9,0 35,0
1200 +10,8 42,0
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[Mpunoxexue B
lpynnbl n kateropum TexHonornyeckmx Tpybonposoaos

Knacc onacHocTu BpeaHbix BellecTB onpenensiot no MOCT 12.1.005-88 n TOCT 12.1.007-76 ¢ uam. BpeaHble
BeLlecTBa 4-ro knacca onacHOCTM cnefyet OTHOCUTBL: NoxXapoonacHble — K rpynne b, Heroptoyne — k rpynne B. [Jo-
MyCcKaeTCs NOBbILLATbL KATErOPUIo AJ19 TPYOONPOBOAO0B rpynnbl B, npeaHa3HavyeHHbIX 4519 TPaHCNOPTUPOBKY BELLECTB,
nepepbIBbl B N0Aa4€ KOTOPbIX MOMYT MPUBECTU K aBaPUIAHO CUTYaLLMM UM OCTAHOBKE OCHOBHOIO TEXHOJIOMMYECKOro
npovecca Ha NpeanpusaTun.

Tabnvua 7
Mpynnbl M KaTeropumn TEXHOJNIOrMYECKUX TPyoonpoBooB

KaTteropus
TpyGonpoBoaoB

TpaHcnopTupyembie BeleCcTBa

a) BogHble pacTBOpPbI CEPHOI U CONSIHOM KUCNOT N €OKMX LLIESNIOYEN |
B KOHLUEHTpauusX, K KOTOPbIM MaTepuan Tpyd XMMUYeCcKkn CToeK

6) BpenHbie BellecTBa 3-ro kjlacca onacHoCTU, K KOTOPbIM I
MaTtepuan XuMnyeckn Ctoek

a) MNoptoume rasol (IT), K KOTOPbIM MaTepran TPyd XMMUYECKM CTOEK |

6) JlerkoBocnnameHsitowmecs xuakoctn (JIBX) ¢ temnepartypoii
BCMbILLUKY B 3aKPbITOM TUre CBbile 28°C, K KOTOpbIM MaTtepuain Il
TPYy6 XMMNYECKN CTOEK

B) Moptoyne xunpkoctn (MXK) n roptoyne Bewtectaa (I'B), K kKoTopbiM m
Martepuasn Tpyd XMMUYECKN CTOeK

a) TpyaHoroptouue (TI) n Heroptoune (HIM) BewecTsa, K KOTOPbIM
Martepuan Tpyo:

B ® OTHOCUTENIbHO XUMMNYECKM CTOEK v

® XMMUYECKM CTOEK V
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