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HacTosuiee MeToandeckoe nocobme CoaepXnT ykasaHns U peKkoMeHaaLmm no NpOeKTUPOBAHNIO U MOHTaXy CU-
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npoknagke. [laHbl pekomMeHaaLmm rno nepeso3ke 1 xpaHeHuto Tpy6. MNoapobHO paccMoTpeHa cBapka TpybonpoBoOAOB
13 M3. laHbl NpakTnieckne pekoMeHaaunu.
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CIM 129.13330.2011 «HapyxHble CETU 1 COOPY>XEHMS BOOOCHAOXeHNs 1 kaHanusauumn», ClM 75.13330.2011 «TexHonorun-
Yyeckoe 000pyaoBaHME U TEXHONOMMYECKME TPYOONPOBOAbI».
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O6was rexHnueckas uHpopmaums

O komnanum UKATJIACT ‘ @r

rocCT P UCO 9001-2015
cnso  haresda
3A KAYECTBO

MKAMJIACT — coBpeMeHHOe NMpon3BOACTBO NOAMMEPHBIX TPYO 1 PUTUHIOB A1 CUCTEM BOAOCHAOXEHWS, BOLO-
OTBEAEHMS, ra30CHA0XEHNS N TEXHONIOMMYECKNX TPYOONPOBOAOB.

3aBop, ycnewHo covyeTaeT B cebe BbICOKYIO KBAIMMUKALIMIO TEXHUYECKOrO 1 NMPOU3BOACTBEHHOIO NepcoHana,
a Takke onbIT, HapaboTaHHbI B MPOM3BOACTBE NOSIMMEPHbLIX TPYO, M BO3MOXHOCTN EBPONENCKOro 060pya0BaHUS.

[na npoBeaeHns UCNbITAHUIA CbiPbS U FOTOBOM NMPOAYKUMX 3aBOJ, pacrnosiaraeT COBPeMeHHol nabopaTtopueit
KOHTPOJIS Ka4eCTBa, rae CTPOro OTCAEXMBAIOTCS CBOMCTBA MCXOLHbIX MaTepManos, a Takke COOTBETCTBME rOTOBbIX
Tpy6 1 GUTMHroB TpeboBaHNsaM CTaHOAPTOB.

Cneumnanuctbl MKAMJIACT obecneunBaloT 3akasymkam TEXHUYECKYIO U KOHCYIbTALMOHHYO NOAAEPXKY OT Npo-
€eKTUPOBaHUS A0 cAa4m oObeKTa.

Ha npegonpuatum gencTeyeT cucteMa MeHEAXXMEHTA KavyecTBa, ceptuduumpoBaHHaa rno 1ISO 9001:2015.

2011 - UKATJIACT - naypeat npemuu MNpasutensctBa CaHkT-MNeTepbypra no ka4ecTay.
2014 - IKAMNACT - naypeaT BCEPOCCUINCKOM NpemMnn «HaumoHanbHas Mapka ka4ecTBa».

2016 — MKAMJACT HarpaxaeH aunnomom 3a lll mecto n ynoctoeH npemueit MNMpasutenbctea CaHkT-MNeTepbypra 3a
«JIyHLUNIA NHHOBALMOHHBIN NpoayKT — 2016» B HoMHaumm «CTponTenscTBo, XKKX 1 KOMNO3ULMOHHbIE (MONVMEPHLIE)
Marepumanbl».

— MKAMNACT HarpaxaeH amnnomom 3a | MmecTo B koHkypce lMpaBuTtenbctea CaHkT-lNeTepbypra «3a ka4ecTBo
TOBapOB (MNpoayKumnun), paboT 1 yCnyr».

2017 - MKAMJACT HarpaxaeH aunnomom 3a |l mecTo B KoHkypce MpaeuTtenbctea CaHkT-lMNeTepbypra «3a kauecTBo
TOBapOB (MpoayKuun), paboT 1 ycnyr».

2018 — UKAMNACT HarpaxzaeH auniomoM 3a |l MecTo B KOHKypCe B KOHKYPCE MHHOBALLMIA.
— VKAMNACT HarpaxaeH aunnomom 3a | MecTo B kOHKypce MNpaButensctea CaHkT-MNeTepbypra «3a ka4ecTBo
TOBApPOB (MpoayKuuun), paboT n1 yCnyr».

2019 — MKAMNACT BcTynun B accoumaLmio Npon3BoamTeneii TpydbonpoBOAHbIX CUCTEM.

2020 - MIKAMJTIACT npoBEn nepBbIt CAET ANNEPOB.
— VIKAMJTIACT paboTan B LUTaTHOM peXumMe HECMOTPS Ha 3NUAEMMOSIONMYECKYIO CUTYaLIMIO B MUPE.

2021 — NKAMJIACT Bctynun B Accoumaumto lNMonrumepHon MHTerpaumn.
— MIKAMJTACT npuHan yyactme Bo Bcepoccuiickom BOAHOM KOHIPEeCCe B Ka4eCTBe Crvkepa.

2022 — NKAMNACT BcTynun B POCCUIACKYIO accoumaumio BOAOCHabXeHns u sBogooteseneHus (PABB).
— VIKAMJTIACT npoun3BEN yCTAHOBKY W YCMELLHbIN 3aMyCK HOBOM 3KCTPY3VMOHHOW NMHUW ANS TPOU3BOACTBA
roprpoBaHHbIX MOMMNPONUAEHOBbLIX TPYD HAPY>XXHbLIM AramMeTpoM oT ID 500mm o OD 630Mm.

2023 - KAMJACT, nobeanTenb B HOMUHaUMU «KpyrnHble NPOMbILLIEHHbIE NMPeanpPUsaTUS» B KOHKYPCE Ha COMCKaHne
Harpaapl MNpaeuTtenscTsa CaHkT-MNeTepbypra — No4eTHOro 3Haka «3a ka4ecTBO (NPOAYKLMK) paboT 1 yCcnyr».

2024 - IKATIJTACT npoun3BEn yCTaHOBKY U YCMELLUHbIV 3anyCK HOBOM POTOMOPMOBOYHOM MaLUNHbI, A5 YBENNHEHWS
obbemMa Npor3BoACTBa KOJI0OLEB.
— UKAMJTIACT akkpeauToBan cBoto nabopatopuio.

NKAMNNACT® www.icaplast.ru
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Paspen 1.
O6was TexHuyeckas nHbopmaums

Mpeumywiecrsa nonustuneHossix (M3) 1py6 nepen Tpy6amm us apyrmx marepuanos

TpyObl us M3 o6nagaloT pagom NpeMmMmyLLecTs nepen TpyoamMm us TpaguLMOHHBIX MaTepuasnoB:
® KOPPO3MOHHAs CTOMKOCTb;

® CpPOK CcnyX0bl He meHee 50 neT™;

® CaHUTaAPHO-IrMrMeHn4yeckas 1 akonornyeckas 6e30nacHoCTb;

® HM3Kas LLIEePOXOBATOCTb 1 NPaKTUYECKOE OTCYTCTBME 3apacTaHus Tpyo;

® BbiCOKasi CTOMKOCTb K rnapoabpasnBHOMY U3HOCY;

® BblCOKasi XMMNYEeCKas CTOMKOCTb;

® YCTONYMBOCTb K rMAPaABANYECKUM yaapam;

® yCTONYMBOCTb K BO3OENCTBMIO B1yXXAaloLuMX TOKOB (He NpoBOAST TOK);

® HebONbLLUON BEC TPYO;

® JIerkOCTb TPAHCMOPTMPOBAHUS;

® MPOYHOCTb CBAPHbIX COEANHEHNI, NPEeBOCX0AsLLIAs MPOYHOCTb CaMUX TPYO;
® BbICOKAsA PEMOHTOMPUIOAHOCTb.

Monstus MRS u SDR, npumeHsembie npu nopbope Tpy6
n pacyete Tpy6onpoeoaos us M3

[MonuaTtuneH, Kak 1 BCe TEPMONNACTbI, ABASETCS BA3KOYNPYrMM MaTepmnanom, NoBeAeHME KOTOporo B aedbopmm-
POBAHHOM COCTOSIHMM 32BUCUT OT Harpy3ku, TEMMNepaTypbl 1 BpeMeHW. OTO 03HAYaET, 4TO 3aKkOoH ['yka ans Hero He-
npumMeHnm, u, B cootsetctaum ¢ FOCT MCO 12162 n ISO 9080, ponyctumas Harpyska Ha Tpyoy npu NpoYux paBHbIX
YCNOBUSX 3aBUCUT OT BEJNIMYUHBI MUHUMANbHOW ANINTENBHOM NPOYHOCTU MaTepuana, o6o3Hav4aeMoi kak
MRS (Minimum Required Strength). MuHumaneHasa opnntTenbHas MPOYHOCTb — HANPSKEHWE, MONTyHEHHOE NMyTEeM 3KC-
Tpanonsaumm Ha cpok cnyxobl 50 neT B pe3ynbrate UCMbITaHUA TPYO Ha UX CTOMKOCTb K BHYTPEHHEMY rMApPOCTaTU-
yeckomy aaBneHuto Boabl npu ee temnepatype 20 °C. HanpsixeHune, BO3HMKaOLLEe B CTEHKE TPyObl, KAk M3BECTHO,
NPSIMO NPOMOPLIMOHANBHO MMAPOCTAaTUYECKOMY AABJIEHMIO U NMPUBEAEHHOMY CPeAHEMY paanycy TpyObl 1 06paTHO Npo-
MOPLIMOHANBHO TOJLLMHE €€ CTEHKN. [T03TOMY NpU NPOYMX PABHbLIX YCIOBUSX C YBEIMYEHNEM TONLLMHBLI CTEHKM TPYObI
YBENMYMBAETCS U AOMYCTMMOE rMapocTaTuieckoe AaBneHne, KOTOPOE B HEN MOXET ObITb CO34aHO.

MakcumanbHoe gonyctumoe pabodee gaBneHune B Tpybonporoae, o6o3HavaeTcs kak MOP (Maximum Allowable
Operating Pressure).

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

roe C — koapdUUMEHT 3anaca NPOYHOCTU, NPUHUMAEMbI paBHbIM 1,25 ons BOAONPOBOAOB N3 NOSIMSTUINEHOBLIX
TpYy6 1 2-3,95 ons rasonpoBoaOB;
SDR — cTaHgapTHOE pasMepHOe COOTHOLLEHWE, PABHOE OTHOLUEHNIO HOMUHANIbHOIO HAPYXXHOIo AnamMeTpa Tpyobl
d, K HOMVHaJIbHOM TOJILUMHE CTEHKM €.
dH
SDR= —3 (1.2)
Mexay SDR v HoMunHanbHbIM padoyrm gasneHemM PN Tpyb cyLecTByeT 3aBMCUMOCTb, NpeacTaBieHHas B Tabsn. 1.1

* [Mpy Mcrnosib30BaHWUM B CETSIX X0JI0AHOI0 BOAOCHabXeHus n kaHanu3aumm B cootBeTcTeum ¢ FOCT 18599-2001.

www.icaplast.ru NKAMNNACT®
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O6was TexHuyeckas nHopmauus

COOTHOLUEHUS MeXAy TUNaMu, HOMUHaJIbHbIM AaBJIEHUEM
" pa3MepHbIMU XapakTepucTukamm Ha npumepe Tpy6 us Nd 100

Tpy6a us N3 100

Ha paBneHune, PN krc/cm? SOR Tpy6uasn cepua S
4 41 20
5 33 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 )
20 9 4
BbipaxeHne SDRT_1 , Bxogsee B popmyny (1.1), xapakrepuayeTt TpybHyt0 ceputo S:
5= SDIZ— 1 (1.3)

MakcumanbHoe paboyee naBneHne B Tpybonposoae, MlMa

_20c-e

= - 1.4
P=4-e (1.4)

roe o - 4ornyckaemMoe HanpsikeHne B CTeHke Tpybbl, paBHoe MRS/C, MIMa. 13 (1.4) cnenyeT:
d 1

c __e _SDR-1

p 2 2

=S (1.5)

3aBucumocTn (1.1)—(1.5) paoT BO3MOXHOCTb paccymMTaTb COOTHOLLEHME AMaMeTpa U TOLWMHBI CTEHKM TPYObI
NMPUMEHUTENBHO K KOHKPETHBIM YC0BMUSIM 06bekTa cTpouTesnibcTBa. OKoHYaTeIbHO BbIOOP AvamMeTpa Tpyobl OyaeT
chenaH Ha OCHOBaHUKM rMAPaBAMYEeCcKoro pacyeTa Tpybonposoaa (CM. padaen 2 «[IpoekTMpoBaHuE...»).

CIM KANNACT’
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CopTameHT HanopHbix nonnatuneHosbix Tpy6 AQUASAFE
AN BOROCHABXEHNS, KAHANU3ALMM U TEXHONOrMYecknx Tpybonposopoe ™

Tpy6sel AQUASAFE pnsa BogocHabxeHus, kaHannsauum seinyckatotca no FOCT 18599-2001 ot & 20 mm
0o @ 1200 mm 13 M3 100 ¢ MRS 10,0 MMa n M3 100 RC (cToMkuin K pacTpeckmBa-
Huo) ¢ MRS 10,0 MMNa n makcumanbHbiM paboynm pgaeneHuem ot 0,32 MMNa go
2,0 MMNa. 311 xe Tpybbl MOryT O6bITb UCMOBL30BaHbI A1 TEXHOMOMMYECKNX TPYOONPOBOIOB.

Tabnuua 1.2

CopTameHT TpyO 13 nonuatuneda no NOCT 18599-2001

= HomuHanbHas
z SDR11 SDR13,6 SDR17 SDR21 ;:u’lﬂm
E § 0060/104K1, MM
EE) HomunHanbHoe pasneHve, 10° Ma (6ap)
56 [ a-
2 I |98
g g 55s|23s
§ g e, Macca e, Macca e, Macca e, Macca e, Macca z gz &J 35S
) MM 1M, kr | MM 1mMm, Kr MM 1M, kP MM 1M, Kr MM 1M, kr | 29 8_§
I 2 C o
ByxTbl, 0Tpe3ku gnnHo 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 8.2 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
OTpesku gnHo 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 14,6 | 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 5,94 153 +0,8
250 22,7 | 16,30 | 18,4 | 13,50 | 14,8 | 11,10 | 11,9 9,01 9,6 7,36 1,4 +0,9
280 25,4 | 20,50 | 20,6 | 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 | 150 | 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 | 35,90 | 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 | 241 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 gonycTumMas oBanbHOCTb TPy6 no FOCT 18599-2001 npmBeaeHsl B MpunoxeHuu B.

* MMonHbIi acCopTUMEHT TPY6 1 pacoHHbIX AeTanevi npuseneH B Katanore AQUASAFE.

(l}MKAnnAcﬁ

TPYBHbL M 3ABOL
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Ob6uwas TexHuueckas uHpopmaums

Tpy6bl & 20—110 MM 1M3roTaBNMBAIOT B MPSAMbIX OTpe3kax 1 ByxTax,
aTpybbl anameTpom 125 MM 1 6osee ToNbKo B NPsiMbIX OTpe3kax. nvHa
TPYO B NpsiMbIx 0Tpe3kax oT 540 13 M ¢ kpaTHoCTbI0 0,25 MM, Npeaesb-
HOE OTKJIOHEHWE OJIMHbI OT HOMUHanNbHOM *+1%. JnuHa Tpyb B OyxTax
cocTaBnsieT ot 50 po 200 M. NpenensHOe OTKIIOHEHNE AJIVHbI TPYO,
M3rotoBsiseMblx B OyxTax, =1,5%. Mo cornacoBaHuio ¢c noTpebutenem
M3roTaB/MBalOTCS TPYObI APYrOi ANVHbI.

Tabnuua 1.3

HoMuHanbHbIN HapPYXXHbIA CraHpapTtHas di mm
avameTp d, MM ANuHa OyxTbl L, M - 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 anameTpom 125-1200 MM NOCTaBASIIOTCS TOJILKO B psiMbix oTpeskax. 3aBoa VIKAMJIACT Takxe MOXeT U3rotoBuUTh
O6yxTbI WypmHovi oT 380 o 1200 mm ( Tpy6bl & 75—110 mm) n o1 270 A0 680 mm ( TPYObI & 20-63 MMm)

ANuvHbI TPYO HECTAHOAPTHbIX OYyXT

HomMuHanbHbIV
HapPYXXHbIN 20 25 32 40 50 63 75 90 110

AvameTp d, MM

ILm 100-2000 | 100-1200 | 100-800 | 50-550 | 50-400 | 50-350 | 50-700 | 50-550 | 50-350

3asoa KATJTIACT MOXET U3rotoBuTb GYXTbl C LUArOM AJIHBI 50 M.

Knaccnpumkaums HanopHbeix nonmnatuneHosbix Tpy6 AQUASAFE

3asog NKAMJACT nponssoaumT Tpyosl AQUASAFE 13 M3 100 1 M3 100 RC ogHOCNOVHBLIE, C CO9KCTPY3UOHHBLIMU
CNOSIMU Ha HAPY>KHOM U/UN BHYTPEHHEN MOBEPXHOCTSAX TPYObI, Fae BCE C/IOM UMEKOT OANHAKOBbI YPOBEHb MUHU-
MasnbHOWM annTensHoli npoyHoctn (MRS) n TpyGbl C 4OMOMHUTENBHOM 3aLLMTHOM 000/1I04KOM N3 TepMorniacTa Ha
HapY>KHOW MOBEPXHOCTUN TPYObI, NErko yaansiemMor Nnpy MOHTaxe.

Tpy6bl AQUASAFE npeaHasHa4veHbl 419 TpaHLLenHoro 1 6ectpaHLueinHoro cnocoba npoknazkm HanopHbIx ceTemn
BOJOCHAOXEHNS 1 BOOOOTBEAEHUS.

Tpybbl AQUASAFE nponseoastcano TY 22.21.21-017-50049230-2024 vi cooteeTcTBytoT FOCT 18599-2001 c1am. 11 2.

B cooTtBeTcTBUM C knaccudukaumen Tpyd ns N3100 RC PM/[, 40-20-2016, MHOroCnoiHbIe TPYObl OTHOCAT K TUMY
2, a TpyObl C 3aLUUTHOM 060M04KOW K TUMNY 3.

OTtnnunTensHor YepTol nonuatuneHa N3 100 RC aBnseTca NoBbILLEHHAs CTOMKOCTb K PACNPOCTPAHEHMIO TPELLMH

Mo CpaBHEHUIO C 0ObI4HbLIM NonnaTuneHom M3 100. Mpu ycnosum cobntoaeHnsa NpaBua MOHTaXxa 1 akcnayaTauum
cpok cnyx6bl ceTer n3 Tpyb N3 100 RC coctasnset 100 neT.

ij KAMNAACT’ www.icaplast.ru
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Tunbl HAONOPHBLIX TPY6 M3 NOAN3TUNEHA

OpHocnoviHbie Tpyobl nza M3 100 unu NS 100 RC ¢ 3awmTHOV 000/104KOK U 0e3 Hee

TpyO6bi 3 N3 100, N3 100+, 13 100 RC Tpy6bi ns M3 100, N3 100+, N3 100 RC
avameTpom ot 20 o 1200 mm C 3aluTHOM 06onoukoi (PS)
amnameTtpom o1 63 go 1200 mm

MHorocnoiiHble Tpyobi AQUASAFE n3 N3 100 unn N3 100 RC

anameTpom oT 110 go 1200 mm

TpyOsl AQUASAFE ML Il HanopHble Tpy6bi AQUASAFE ML Il PS HanopHblie
ABYXCJ1OViHble ABYXCJIOMHbI€ C 3aLUTHOW 0060/104KOM

Tpy6s1 AQUASAFE ML Il HanopHble Tpyobl AQUASAFE ML 11l PS HanopHble
TPEeXCNOohHbIe TPEeXCoiHbIe C 3aWNTHO 000J104KOM

O6was TexHuueckas nHopmauus

M3 100 RC - HoBbIN TMN NonnaTunexa. No cpasHeHuio ¢ nonnatuneHom N3 100, oH obnagaeT 6onee BbICOKOM
CTOMKOCTbIO K Me/IEHHOMY PAaCnpPOCTPAHEHMUIO TPELLMH. [py OO0 AEeHNN YCNIOBUIA SKCTITyaTauum U MOHTaxa CpokK
cnyx6bl Tpyb 13 M3 100 RC coctaensaet 100 neT.

www.icaplast.ru CJMKA””ACT® 9
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Ob6uwas TexHuueckas uHpopmaums
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Tabnvua 1.4

Tun TpyObI

OpHocrnolHas Tpyba
AQUASAFE
13 M3 100, N3 100 +

PekomeHnpyemas ob6nacTtb npuMmeHeHus

TpaAVUMOHHBIM TPpaHLLEHbI cnocoo.

OpHocnolHas Tpy6a

TpaHLWenHbIA nnn 6ecTpaHLleliHblii cnocob

13 M3 100, M3 100 RC
C 3awwmTHOM obonoukon (PS)

AQUASAFE MPOKAAAKN C BO3MOXHOCTbIO 0TKa3a OT necya-

n3 M3 100 RC HOro0 OCHOBAHUS 1 3aCbIMNKK.
OpHocnolHas Tpyba TpaHLWwenHbln unn 6ecTpaHLlenHbli cnocob
AQUASAFE NPOKaZKM C BO3MOXHOCTbLIO OTKa3a OT nec4a-

HOr0 OCHOBaHWS U 3aCbIMNKM C [OMOSIHUTENbHOW
3awmMTOoN TPYObI OT NOBPEXAEHMS.

HopmaTuBHbIN LOKYMEHT

MOCT 18599-2001 ¢ nam.
1,2

Tpy6sl AQUASAFE ML Il
HamnopHble ABYXCJIONHbIE

[ByxcrnoliHble TPpyObl C pa3MEpPHO MHTErpPUpPo-
BaHHbIM 3ALLNTHBLIM CJIOEM OT BHELLIHEWN TOYEY-
HOW Harpy3Ku a1 JIoObIX COCOO0B NPOKIAAKN.
lMoka3biBaeT 3allUTHbIE Ka4ecTBa K pacrnpo-
CTPAHEHUIO TPELLUMH HaNPSXKEHUS.

Tpybbl AQUASAFE ML II PS
HanopHbie ﬂ,ByXCﬂOVIHbIe
C 3aLLMTHOM 0000YKOM

[ByxcnoiiHble TpyObl C pa3MepHO MHTErprpo-
BaHHbIM 3aLUUTHLIM CNTOEM OT BHELLHEN TOYeY-
HOW Harpy3ku asis itoObIX Coco60B NPOKIaaKN.
Moka3biBaeT 3alMUTHbIE KayecTBa K pacnpo-
CTPaHEHMIO TPELLMH HanpsiXeHus. 3awmTHas
0605104Ka U3 NONNMNPONUIIEHOBOW KOMMO3ULIMA
CNYXWUT O KOHTPOJIS Ka4yecTBa MOHTaXHbIX
paboT, ocobeHHOo meToaom MHB.

Tpy6sl AQUASAFE ML III
HarnopHbIE TPEXCIONHbIE

TpexcnoliHble TpyObl C pa3MepPHO MHTErPUPO-
BaHHbIMW 3aLLUTHBIMU CNIOSIMU AJ151 TIOObIX CMO-
Cc060B NPOKNAAKN. HapyXXHbI 3aLLUTHBIN COW
OT BHELUHEN TOYEYHOWN Harpy3kn. BHYTpeHHUI
3aLUNTHBIN CNON NPUOAET CTOMKOCTb K pacnpo-
CTPAHEHUIO TPELLMH HAMPSKEHUS.

Tpy6sl AQUASAFE ML 11 PS
HarnopHbIE TPEXCIIOMHbIE
C 3aLMUTHON 060104KOIA

TpexcnoliHble TpyObl C pa3MepHO MHTErpUpo-
BaHHbIMW 3aLLUTHBIMU CNIOSIMW 419 IIOObIX CNO-
Cco60B NPOKNAAKN. HapyXHbI 3aLLMUTHBIN CNoi
OT BHELUHEN TOYEYHOM Harpy3ku. BHyTpeHHWI
3aLUNTHBIN CNON NPUOAET CTOMKOCTb K pacnpo-
CTPaHEHMIO TPELLUMH HanpsiXeHusa. 3alimTHaga
0605104Ka U3 NONNMNPONUIIEHOBOW KOMMO3ULIMA
CNYXUT NS KOHTPONSA Ka4eCTBa MOHTaXHbIX
paboT, ocobeHHOo meToaom MHB.

FOCT 18599-2001 ¢ nam.
1,2
TY 22.21.21-017-50049230-
2024

UKANNACT’

TPYBHbB M 3ABO[
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CoprameHT coeguHutensHbix aetanein MKAMJIACT*

doro 1.1. TpoviHnk UKATJIACT ®oro 1.2. TpoviHuk UKATIJIACT
900 x 200 SDR17 15 100 C MOHOMTHBIM Kopriycom 1000 x 225 SDR17 13 100

CoenvHuTenbHble AeTANN N3 MONNITUIEHA HASKOIO AABNEHNs nsrotasnnsatotcano TY 22.21.29-001-50049230-2021
(c n3meHeHusIMK 1) METOLOM CBapPKM BCThIK U3 MOJIMATUIEHOBLIX TPYO, BbinyckaeMbix no FOCT 18599-2001, nuTbsi nop,
haBneHnem, mex. 06paboTkon. OHM NpeaHasHavyeHbl 4719 NPUMEHEHUS, B HEOOXOAMMBbIX CIyHasix, NPy CTPOUTENbLCTBE
TPYyOOMNPOBOAHbLIX CUCTEM: MOBOPOTHI TPACChI, UAMEHEHNE AMaMeTpa Tpybonposoaa, NPUCOeoVHEHME 3anopHON
1 perynumpytoLLei apMmaTtypbl U T. .
dacoHHbIe 4acTu BbIMYCKAIOTCS B TOM Xe Auana3oHe AUaMeTpPORB, YTO U HaropHbie TPyObi:

e oTBOZA cBapHoi 30°, 45°, 60°, 90°, NpOCTON NN YAJIMHEHHbI, BO3MOXHO U3rOTOBJIEHNE C LUArom yrna 5°,
a Takxe ¢ NobbIM KONMYECTBOM CEKLMIA MO 3akasy;

TPOMHUK PABHOMPOXOAHOW CBApPHOW;

* TPOMHWK HEPABHOMPOXOAHOM (PeAyKUNOHHbIN) CBAPHOW;

* TPOMHWK HEPABHOMPOXOAHOM (PEAYKUNOHHbIN) C MOHOMIUTHBLIM KOPMYCOM;
* KPECTOBVHA CBapHas;

BTYJIKa nof, pnaHey, (pnaHewu-naTpyook);

* ¢naHel MeTannnyeckuii ceoboaHbIn ansa Nd Tpyo;

nepexon (peaykuus);

rnepexon, yKopo4eHHbIN (penykums);

* Oonopa HenoaBwxHasa (pukcupyroLas);

e Qornopa HemnoABMXHas Mo, XOMYTbl KDEMNEXHbIE;

* MydTa 3amTHas;

* [fleTanu 1 3NEMEHTbI N0 MHAMBUAYANbHBIM YepTexam.

HepasbemHblie coeguuenus M3 1py6

Hepa3beMHble coeamHeHus M3 Tpyd nonyvaroT CBapKOn. XopoLlasi CBapMBaeMOCTb SBNASETCH OOAHUM U3 BKHENLLINX
dakTOpPOB, ONPEAENUBLLVX LUIMPOKOE NpUMeHeHne TPyd 13 nonmatuneHa. CBapHblie COeaMHEHNS MONNSTUNEHOBbIX
Tpy® NnoapoOHO paccMoTpeHbl B Pasdaene 4 «[Mpoknagka n MOHTaX NOJIN3TUNEHOBbIX TPYOONPOBOAOB».

PasbemHbie coeauHeHnus Tpy6 us M3.
CoepunHeHue c apmarypoi u pybonposogamu us apyrux Mmarepuanos

HanopHble nonnatuneHosblie Tpyobl MKAMJTACT coeamHSAI0TCA C 3an0OpHON 1 perynmpytoLleii apmatypoii. Ham-

6oee pacnpocTpaHeHHbI BU, pa3beMHbIX COeaUHEeHU — priaHLeBoe coeamHeHne. 9TO CoOeAVHEHME BbIMONHAT
C NOMOLLIbIO BTYNKM Mo, dnaHeL, NpruBapmBaemMomn K KOHLy M3 Tpybbl, 1 cBOOGOAHOrO MeTannnyeckoro dnaHua.

*[NonHbIVi aCCOPTUMEHT pacoHHbIX AeTaner npuseneH B Karanore UKATMJIACT.

www.icaplast.ru UKAMNNACT®
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cTanbHas Tpyba
-

M3 Tpyba -~

M3 BTynka nog pnaxew, YNNOTHUTENBHOE KOMbLO

dnaHeu, cBO6OAHbIV METaNIM4ecKumii

Puc. 1.1. Cxema paaHLEeBOro coegnHeHus

BbiG0p 3anopHO, perynnpytoLLeit 1 Apyroii apMaTtypbl, yCTaHaBIMBaeMOW Ha NMoNIN3TUNEHOBLIX TPyGonpoBoaax,
MPOBOANTCHA B COOTBETCTBMW CO CTaHAapTaMu, TEXHUYECKMMIN YCIOBUAMUN, KaTanoramu, napamMmeTpamm TpaHCcnop-
TUPYEMBbIX BELLLECTB, C y4eTOM TpeboBaHMIN NPoeKTa 1 yCII0BWIA aKCrlyaTaumun.

®oro 1.4. ®oTo 1.5.
Pa3beMHoe piaHLeBoe coeanHeHne lMpumep pnaHueBoro coeanHeHus
13 Tpy6 13 Tpy6 1 cTaHaapPTHOV 3aropPHOM apmMaTypbl

HanopHble NoAnaTUneHoBbie TPYGONPOBOAbI COEAMHAIOTCA C TPYOONPOBOAAMM U3 APYTUX MaTepUanos C MOMOLLIbIO
pas3beMHbIX CTaNbHbIX PRaHLEBbIX COEAMHEHWIA.

do
no MOCT 12822-8C

do
no FOCT 12820-80

Puc. 1.2.
®naHeL, cBoboaHbIN MmeTanmyeckuii no FTOCT 12822-80 (puc. 1.2)

oT/m4aeTcs oT ¢aHua npmuBapHoOro
o FOCT 12820-80 T0/1bKO yBEINYEHHbBIM BHYTPEHHUM ANaMETPOM d,,
4TO 103B0OJIAET CBOOOAHO HafaeTk ero Ha 13 Tpyby

UKAMNNACT’ www.icaplast.ru

TPYBHbB M 3ABO[



Tabnuua 1.8

CooteetcTtBue NI Tpyd u pnaHueB cBOGOAHBIX MeTaNIM4eCKNX

HomMuHanbHbIN HAPYXXHbINA AunameTp “Dy” dnaHua
AnameTp N3 TpyOGHI, CBOOOAHOINO MeTasNlJIniecKkoro,
MM MM
110, 125 100
140 125
160, 180 150
200, 225 200
250, 280 250
315 300
355 350
400 400
450, 500 500
560, 630 600
710 700
800 800
900 900
1000 1000
1200 1200

[na 1py6 manbix aguameTpoB (50 MM 1 MeHee), T. e. TaMm, rae ¢aHLueBble coeaMHeHUs, CoeaMHEHNs MeTO00M CTbl-
KOBOV CBapKM 3KOHOMMYECKN HELLESIECO0OPAa3HbI UM NMPaKTUYECKM HEBO3MOXHbI, MCMOJb3YIOTCS KOMMNPECCUOHHbIE
OUTUHTY (0BXNMHBIE GUTUHTU, LLI@AHFOBOE 0OXVMHOE COedNHEHNE).

®oro 1.6. KomrnpeccroHHbIe (06XUMHbIE) PUTHHIU.

Tabnuua 1.9

O6was TexHuueckas nHopmauus

Tunbl pa3beMHbIX COe AUHEHU HanopHbIX TPYyO ns N33

Tun pa3beMHOro coeaHeHus AvameTp Tpyo, Mm

dnaHueBoe coeaiHeHne 63-1600

KomnpeccroHHoe (06>KUMHOE) coegHEHE 16-90

]
www.icaplast.ru GMKA”"ACT® ] 3
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MpoekTnposaHme HapyXHbIX TPY6ONPOBOAOE U3 NOAUITUIEHOBLIX TPY6
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Paspen 2.

[NpoekTupoBaHue

HAPYXHbIX Tpy6onposoaos

n3 nonuatuneHosbix Tpy6 AQUASAFE

Knacendukauus tpybonposoaos

Mpn ncnonb3oBaHnK HANOPHbIX TPYO 13 M3 HeobXxoaAMMO yunThIBaTh cleayolme GakTopbl: Ha3HaYeHne Tpyoo-
nposoAa, BuA, 1 paboyne napaMmeTpbl TPAHCMOPTUPYEMOIO BELLIECTBA, a Takke CNoco6 NpoKiaaky.

Mo o6nacTn NnpuMeHeHUs Hapy>XXHble NOIM3TUIIEHOBbIE TPYOONpPoBOAbl NOAPa3aensioT Ha:

* HapyXHble CeT BOAOCHAOXEeHWs, KaHanM3aumm 1 ra3ocHabxeHns (pacnpenenntesbHbie ra3onpoBobl);

e TeXHoMornyeckme TpydonpoBoabl: HAPYXXHbIE BHEMIOLWAA04HbIE Y BHYTPUMIOLWAA0UYHbIE (MEXLIEXOBLIE);

e HedTenpoBodbl, TPYOONPOBOAbLI 3aBOAHEHUS HEDTAHBIX M1IACTOB M cOPOCca NIacTOBbIX BOA,

e TpybonpoBOabl NPy OYPEHNM CKBAXMH Ha BOAY;

e TpyOONPOBOAbLI CXaTOro BO34yXxa, MTHEBMOABTOMATUKM, MHEBMOTPAHCIMOPTA, BO34YX0BOAbI;

* 3aKPbITble OPOCUTEJIbHbIE CUCTEMbI 0OBOOHEHWNS MACTONLL, OCYLLIEHUS 3aKPbITbIM APEHAXEM,
BHYTPUMOYBEHHOIO NOIMBA, NOA3EMHOro o60rpesa rpyHTa Tensv;

» kabenu ceA3un, kaHanoobpasoBaTeENM U T. M.

Cuctembl BogonpoBopa pa3fensioT Ha XO39MCTBEHHO-NMNTbEBLIE, MPOTUBOMOXAPHbIE N TEXHONOIMMYECKME.
B oTaenbHbIX cnydasx 3T CUCTEMbl MOMYT ObiTb 00beaANHEHHbIMW. HanopHble nonnatuneHoBblie Tpyobl MKAMJIACT
MOFYT MPYMEHSTLCS BO BCEX YKa3aHHbIX CUCTEMaAX™.

HanopHsie M3 Tpy6sl MKAMJIACT ncnonb3yoTcs HE TONbKO A8 CO30aHMS HANoOpPHbIX KaHaNu3awmii pasnmyHoro
TVNa, HO N AN ceTel ObITOBbIX U IMBHEBbLIX CAMOTEYHbIX KaHaM3aLuii.

CurcTemMbl ra3ocHabXXeHus B 3aBMCMMOCTY OT AaBfIEHUS rada pas3fensioT Ha creaylolme KaTteropumn: HA3KOro
nasneHus (He 6onee 0,005 MMa), cpegHero (0,005-0,3 MIMa) n Bbicokoro aasnexnus (0,3-0,6 MIMa). CooTBeTcTBY-
owme N3 Tpy6sl MKAMNACT ons ra3ocHabXeHns MOryT NPUMEHSATLCS BO BCEX YKa3aHHbIX CUCTEMAX.

K TexHonornyeckum Tpyoonpoeogam 13 N3 Tpyb OTHOCATCH B T. 4. TPYGONPOBOAbI roOpHOA06bIBaOLLEN NPO-
MbILLJIEHHOCTY — NYIbMONPOBOAbI AJIS TPAHCMOPTUPOBKUN BOAbI C COAEpPXXaHUEM TBepAbIX YacTUL,, HanpmmMep
Liaka, cycrneH3uii n T. ., a Takke TpyobonpoBoabl 6anbHEOTEXHNYECKUX CUCTEM A1 TPAHCMOPTUPOBKM PAaCTBOPOB
conei, ne4ebHo’ rpsian 1 Apyrx BelecTB. TexHonornieckme TpyéonpoBoapl B 3aBUCUMOCTM OT GUSUKO-XUMUHECKMX
CBOWCTB TPAHCMOPTUPYEMbIX MO HUM BELLECTB NoapasaensoT Ha kaTeropuu 1 rpynnbl. MonnatuneHosble TPyObl
MOTYT MPUMEHATLCS A1 TPAHCMOPTUPOBKN XMMUYECKU arpeCcCUBHbIX cpepn,. Tabnnua XmMn4eckor CTOMKOCTH
Tpy6 13 N3 npmBeneHa B MpunoxeHun A.

* I7p1/l ycrsioBun 3aLnTbl prﬁOl‘l,DOBO,qOB OT OTKPbLITOIO OrHs4, BO34€eViCTBUS TNPSAMbIX COJIHEYHbIX ﬂy'-lel;l ny4dera paéo'-mx TeMmneparyp.
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®dun3nko-mexaHNYeCKne CBOMCTBA MONUITUNEHA TPYBHBIX MAPOK
dur3nko-MexaHN4eckme CBOMCTBA NONMaTUNeHa TPyOHbIX Mapok 13 M3 100 npueeaeHsbl B Tabn. 2.1

Tabnua 2.1
CsoiicTBa nonuaTuneHa TpyoHoi mapku N3 100

Knaccudukauus nonnatuneHa no MRS

Mokasatenb
na 100 n3 100 RC

MRS (MuHuMmanbHas onnTensHas npoyYHocTb, MIMa) 10,0
MnoTtHocTb nNpu 23° C, kr/m® 960-970
Mokasartenb TekydecTn pacnnasa npu 190° C n Harpyske 5 kr, r/10 0.1-05
MUH
Mpenen TekydyecTu npm pactsaxeHmn, Mla, He meHee 21
OTHOCUTENbLHOE YANMHEHWE NMPK pa3pbiBe, %, HE MeHee 700
TepmocTabunbHocTb Npu 200° C, MUH, HE MeHee 20
Temnepatypa xpynkoctu, °C, He Bbille -70
CopepxaHue caxu, % mac. 2,0-2,5
MaccoBas fons neTyy4nx BewecTB, Mr/kr, He 6onee 350
Tun pacnpeneneHus TEXHUYECKOro yrnepoaa -1
KoadpduumeHT TennoBoro pacumpenuns, Mm/m °K 0,15-0,20

JaHHble npegocTaBsieHbl KOMIaHuer Sabic — npon3BoaANTENEM 1 MOCTaBLUMKOM Cbipbs A5 3aBoaa UKATJIACT, n cooTBeT-
cTBytoT TpeboBaHuam FOCT 18599-2001 n FTOCT P 50838-2009.

MonuatuneH nonyyaT nNonnMMepusaumen aTuneHa. B 3aBMCMMOCTM OT yCNOBUIA NOAUMEPU3ALMN NOSy4aeMbli
NONATUNEH MOXET MMETb Pa3JINYHOI0 MNIOTHOCTb M COOTBETCTBEHHO KaccndULMpoBaThCS:

* MOJINATUIIEH HM3KOM nnoTHocTn 910-935 kr/m® (M3HIM, LDPE, PE-LD );

* NMONNITUNEH cpeaHeit nnoTHocTn 945-955 kr/m® (MACIM, MDPE, PE-MD);

* MONN3TUAEH BbICOKOM ninoTHocTn 960-970 kr/m® (M3BIM, HDPE, PE-HD).

HauvHas ¢ 1955 r., korga 6bi1a n3rotoBneHa nepeas noaMaTuneHoBas Tpyba (HM3KOro AaBneHunst HU3KOM MioT-
HOCTM), HENPEPbLIBHO BeAyTCS paboTbl MO YNy4YLLEHWIO CBOMCTB, B YACTHOCTY MUHUMAbHOW ANINTENBHOM NPOYHOCTHU
(MRS) nonuaTtuneHa. B HacTosLee BpeMsi B MMPOBOW NPaKTUKE UCMOMb3YIOTCSA NonnatuneHsl knaccos M3 80 (MRS
8,0) — BToporo nokonenus, N3 100 n M3 100 RC (cTomkmin K paCTPECKNBAHNIO) — TPETLETO U YETBEPTOIO MOKOIEHWNIA.

Tabnuua 2.2
Knaccudumkaumsa nonuatuneHa anga npousBoacTea Tpyo
B 3aBUCUMMOCTMU OT €ro MMHUMasnbHOW gnauTtesnibHoM npo4yHocTu (MRS)

Knaccudukauunsa MRS, Mra AnutenbHas NPOYHOCTb,
nonuaTuieHa MMa
na 80 8,0 8,0-9,99
M3 100 10,0 10,0-11,19

Kak cnenyet na 3asucumocteit (1.1)—(1.5), c yennueHnem MRS MoxeT ObITb yMEHbLLEHa TOJLMHA CTEHKMU TPYObI.
B tabn. 2.3 3T0 NokazaHo Ha NPUMepPE HaNopHoN TPyObl AMaMETPOM 225 MM.

www.icaplast.ru UKANNACT’
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Tabnuua 2.3
CpaBHeHue pa3nn4HbIX KJIaCCOB MOJIN3TUJIEHa Ha NPUMepe HanopHoi TpyObl AuameTpom 225 mm

Tpy6a N3 gauametpom 225 mm en. u3m. na 80 na 100 ‘
MwuHumaneHasa pnutenbHas npoyHocTb MRS MMa 8,0 10,0
TonwmHa CTeEHKM MM 16,6 13,4
BHyTpeHHWUn ouameTp MM 191,8 198,2
TeopeTuyeckas macca Kr 10,9 9,03
CTOMMOCTb (COOTHOLLEHNE) % 110 100

Pacuer ponrospemeHHoO NnpoyHOCTU TPYD

Mo onpeneneHmio MYMHUManbHOM AJINTENBHOM NPOYHOCTY NONNATUNEHOBLI TPYOONpoBOA, OyaeT paboTaTe HE MeEHee
50 neT npun Temnepartype TpaHcnopTupyemoi cpenbl 20 °C 1 coOTBETCTBYIOLLEM paboyeM gaBfieHun*. YeennyeHme
TemMnepaTypbl U/Unv AaBEHNS MPUBOOUT K CHUXEHWIO CpoKa CiyX06bl Tpy6 B COOTBETCTBMM C Tabn. 2.4.

Tabnuua 2.4
3aBucMMOCTb cCpoka cny06bl TPyGonpoBoaa oT TemnepaTypbl U paGoyero gasneHus

Pa6ouee paeneHune, MMa

Cpok cnyxobl, Temnepartypa,

ner °C 0,4 0,6 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

* HamBbICLLIYIO MPAKTUHECKYHO XU3HECTIOCOOHOCTb CPEAM HAarNOPHbIX TPYOONPoBoAoB 13 13 (3Ha4YnTesIbHOe NpeBbilleHe 50-1eTHero

cpoka aKcriyaraumm) nokasani MEeHHO rMoa3eMHbIe TPYOO0MNPOBOAbI XO/I04HOr0 BOAOCHAOXEHMS.
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B cooteetcTtBMM ¢ TOCT ISO 161, nonmatuneHoBble TPyObl, Kak 1 TPyObl N3 APYrix NOMMEPHbLIX MaTepuanos,
HOPMUPYIOTCS MO HAPY>KHOMY ANaMeTpy.

Kak cnenyet n3 1abn. 2.4, NnpUMeHsITb NOIM3TUIIEHOBbLIE TPYObI Npy Temnepatype Boilwe 60 °C He pekomeHayeTcs.

Hu oovH 13 Tpex NapaMeTpoB (OaBneHne, Temnepartypa, CPok Cnyx0Obl) HE MOXET paccMaTpuBaTbcs 6e3 yyeTa
OBYX OPYryx napaMeTpoB.

Mmapaenuueckuin pacyet NOAN3TUNEHOBLIX HAMOPHbIX TPYH6onposoaos

Mpopasnuyeckuii pacyeT Tpy6onpoBOAOB BhINMOMHAETCA C LIeSbio onpeaeneHns noTepb Hanopa notoka, Ha OCHO-
BaHWUW Yero B AasbHelLlem BoibnpaeTca anaMeTp TPy 1 Mapka NoBbICUTENLHOIO (M1 BaKyyMHOM0) Hacoca.

HOTepM Hanopa H, MM BOA. CT., B oﬁu.l,eM cny4dyae Te4eHUs XXNAKoCTu paBHbIl:
H=i.l+hM.C.+hB+hI'.B.+hCE.H._hl" (21)

roe i — yaenbHas noTeps Hanopa Ha TpeHue, M/M;

h, . —noTepu Hanopa B MECTHbIX COMPOTUBIIEHUSAX, M;

[ - pacyeTHasa onnHa TpybonpoBoaa, M;

h, - notepu Hanopa B BOAON3MEPUTESIbHbIX YCTPOMCTBAX, M;

hm. — reoMeTpuyeckas BbicoTa nogbema Boapl (M0C UAN MUHYC), M;

h_- rapaHTuiiHbln Hanop nepen HaCoOCHLIM 060PYA0BAHVEM, M;

h . — CBOOOAHbIA HANop, HEO6XOAMMBbIN A4S CO3AaHNA KOMGbOPTHOM CTPYM B BOLOPa3bopHOM apMatype

YpenbHas noteps Hanopa i onpepenseTcs no ¢popmyne:

A-vz (2.2)

1= 2gdp )

roe A — koaddUUNEHT CONPOTUBNIEHUS TPEHWS MO OJIMHE TPYOONPOBOAA;

V — CKOPOCTb TEYEHUS XNAKOCTU, M/C;

g — yckopeHune cBo60aHOro nageHns, m/c%

dp — pacyeTHbIli anameTp Tpyo, M. JlonyckaeTcs onpenensaTb Kak d — 2e (HapyXHbIl AnaMeTp MUHYC [BE TONLLMHbI
CTEHKMN).

CKOpOCTb Te4YeHUd XXNAKOCTU paBHa:
a (2.3)
roe g — pacyeTHbI Pacxom, XUAKOCTU, M3/c;

nd ?
w= 4p — MnoLwanb XMBOro cevyeHns Tpyobl, M2,

KoaddurumeHT conpoTmBneHns TpeHns A onpenensercs B COOTBETCTBMU C PernaMmeHTamMm ceoja npasui
CI 40-102-2000 «MpoekTrupoBaHne U MOHTaX TPyOONpPoOBOAOB CUCTEM BOAOCHAOXEHNA U KaHanu3aunm m3
noNMMEpPHbIX MaTepuanos. O0uwme TpeboBaHUs»:

, 1.312(2-b) /gs’—,zsdE
2" lgRe —1

roe b — HeKOTOPOe YMCIIOo NOA0OUS PEXMMOB TEYEHUS XXUOKOCTU; Npu b > 2 npuHnmMaeTcs b = 2.

IgRe

=1+
b=1 IgRe,,

roe Re — daktnyeckoe yncno PenHonbaca.
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Re= ——2 (2.6)

roe v — KoapPULUMEHT KMHEMATUYECKON BA3KOCTU XMUAKOCTU, M2/C. [pn pacyeTax X0no4HbIX BOLOMNPOBOAOB Mpu-
HuMaeTcs paBHbiM 1,31 - 106 M2/c — BA3kocTb Boapkl npu Temnepatype +10 °C;
Reys — uncno PeliHonbaca, COOTBETCTBYIOLLLEE HAYasly KBaApaTUYHOM 06/1acTy rMapaBanyeckmX CONPOTUBIEHWIA.
500d,
Rew = e (2.7)
roe K, — rmgpaenuyeckast LLepoxoBaToCcTb MaTepuana tpy6, M. nsa Tpy6 n3 nonrMMepHbIX MaTepranoB NpuHMMaeTcs
K, =0,00002 m, ecnu nponssoamTenb Tpyd He AaeT ApYyrvX 3Ha4YeHUI LIepOXOBaTOCTU.

B Tex cny4asx TedeHus, korga Re > Re , pacyeTHOe 3Ha4eHne napamMeTpa b CTaHOBUTCH paBHbIM 2, 1 popmyna
(2.4) cywiecTBeHHO ynpolaeTcs, obpallaschb B U3BECTHYO popmyny MpaHaTns:

0,5
vi= 3,7d,
Ig =22

Ks

Mpu K, = 0,00002 m kBagpaTnyHaa 061acTb CONPOTUBAEHNIA HACTYNAET NP CKOPOCTU TEYEHUS BOAI
(v=1,31-10%m?/c), paBHoin 32,75 M/C, 4TO NPAKTUYECKN HEAOCTUXMUMO B KOMMYHasbHbIX BOAOMPOBOAAX.

[lna noBcenHEBHbIX pacYeTOB PEKOMEHAYIOTCA HOMOrpammsl (puc 2.1 n 2.2), a pna 6onee TOYHbIX PacyeToB —
«Tabnuubl 015 rmapaBaMyeckoro pacyeTa Tpyb HanopHbIX U3 nonmatuneHa» (Mpogoyc O. A.)

[Mpu pacyeTax no HOMOrpaMmmam pesynbraT JOCTUraeTCs OAHUM HANIOXKEHNEM JINHENKN — CenyeT NPSMON TINHUEN
COEONHUTB TOYKY CO 3HAYEHUEM PACYETHOro AnamMeTpa Ha wwkane d, C TOYKON CO 3HaYeHneM pacHeTHOro pacxoaa
Ha wkane q (1/c), NPOAOCIXNTb 3Ty NPAMYIO JIMHWUIO A0 NEePEeCceYeHns CO LWKanamMm CKopocTn V n yaenbHbIX NOTEPb
Hanopa 1000 i (Mmm/m). Toukm nepeceveHns NPAMOon INHUN C 3TUMK WKanamm gatoT 3HadeHre Vi 1000 /.

Kak n3BecTHo, 3aTpaTtbl SNEKTPOIHEPIMN HA MEpPeKkayky XUAKOCTU HAXOAATCHA B NPSMOM NMPOMNOPLIMOHANBHOWN
3aBMCMMOCTU OT BENUYMHBI H (MPY NpoYMX paBHbIX yCnoBusx). MNoactasme BeipaxeHue (2.3) B dopmyny (2.2), He-
TPYAHO YBUAETb, YTO BENNYMHA i (@, cnegoBaTesibHO U H) o6paTHO NponopunoHanbHa pacyeTHOMY AnameTpy d,
B NSTON CTEMNEHMU.

. 16-1-q?2

= —2q5 (2.9)

29 -n?-dy

Bblle nokasaHo, 4To BeNn4MHa d 3aBUCUT OT TOJILLMHBI CTEHKU TpyObl €: 4eEM TOHbLUE CTEHKA, TEM BbILLE d,

1 TEM, COOTBETCTBEHHO, MEHbLLE NOTEPW HANopa Ha TPEHWE 1 3aTPaTbl ANEKTPOIHEPTUN.

Takum 06pa3om, pel3ynbTaTbl PaCHEeTOB TOJILLMHBI CTEHKM € Tpybbl no dopmynam (1.1) — (1.5) B coveTaHum
C pesynbraTtamu ruapaBanyeckmx pacyeTos no popmynam (2.1) — (2.7) no3BonsitoT BbiOpaTh TPYOY C KOHKPETHBLIM
3HayeHneM SDR 1 KOHKpEeTHbIM 3Ha4eHneM MRS. B 3aBUCMMOCTU OT BESIMYNHBI PACHETHOIO PAcxona XnakoCTu Ha
obbekTe 1 TpebyemMoro Hanopa noadupaeTcs Mapka NoBbICUTENBHOMO (BakyyMHOro) Hacoca. Ecnun B panbHeriem
no KakMm-nmbo npuynHam meHsietcs 3HadeHne MRS TpyObl, ee anameTp 1 TonwmHa cteHkn (SDR) fomkHbl ObiTh
nepecymTaHbl.

CnepnyeTt UMeTb B BUAY, YTO B LIESIOM psiae crydaes npmumeHeHne Tpyo ¢ MRS 10,0 BsameH Tpy6 ¢ MRS 8,0 no3sonsiet
Ha OAMH TUNopa3Mep YMEeHbLUUTb AnameTp Tpybonposoaa. Moatomy npumeHeHne komnanuein MKAMJACT nonna-
TnneHa N3 100 (MRS 10,0) B3ameH nonmaTtuneHa M9 80 (MRS 8,0) ana nsrotoeneHns Tpyd NO3BONSET YMEHbLUNTb
TOJLMHY CTEHKM TPYO, MX MacCy 1 MaTePUaNOEMKOCTb.
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CroitkocTb K ruapoabpasnBHoMy U3HOCY

Tpy6bl 13 N3 NMEIOT BbICOKYIO CTOMKOCTb K rnapoabpasnBHOMY U3HOCY, 4TO 00yCnaBnMBaeT Lenecoobpas3HoCTb
VX MPUMEHEHUS A1 TPAHCMOPTUPOBKY XUAKOCTEN C COAEPXaHMEM TBepAbIX YacTul. MNpu npumeHeHnn Tpyo 13
M3 B ceTsx caMOTEYHO NIMBHEBOW KaHaNM3aLmm ¢ coaepXkaHneM TBEPAbIX YHaCTUL, U3HOC BYET COCTaBNATbL MEHEE
0,5 MM Ha Becb 50-neTHUIA 3KCMTyaTaUMOHHbIA NEPUOA, Y UM MOXHO NpeHebpeyb. B HanopHbIX TEXHONOMMYECKMX
TpybonpoBoaax, TPaHCMOPTUPYIOLLMX XXMUAKOCTb C COAEPXXaHNeM TBepAbIX HacTuL, abpasvBHOMY U3HOCY OyayT noa-
BepraTbCs B NepBYI0 O4EPEab MEeCTa CY>XXeHUIN 1 MOBOPOTOB. Habnioaaemblin M3HOC B MONNSTUNEHOBBIX TPybax co-
CTaBNSAET NNLLb HEOOMbLUYIO HAaCTb M3HOCA, MMEIOLLLEr0 MECTO B aHAJIOMMYHBIX YC/TOBUSAX HA MOBOPOTAX CTasbHbIX TPYO6.

Tpy6bl U3 acbecTouemMeHTa
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KOJINYECTBO UMKISI0B BO BpeMS nccnegosaHus, N

Puc. 2.3. CrovikocTb K ruapoabpasvsHomMy ndHocy. [aHHble nccnenosaHusi Technische Universitét Darmstadt
( TexHonorn4eckoro YHusepcuteta Japmwtanra, lepmaHusi), npoBeaeHHoro Ha ocHosaHuy DIN 19534

Xumunueckas CToMKocCTb

TpyObl U3 NonMaTuneHa 06/1aaaoT BbICOKON XMMUYECKON CTOMKOCTBIO K OONBLUMHCTBY arpeCCUBHBIX CPe, MO/,
BJ/IAHMEM KOTOPbIX TPAAMUMOHHbIE MaTepuasibl KOPPOAUPYIOT N CTapEIoT.

XuMunyeckas CTOMKOCTb TPyd 13 M3 aABngeTcsa NpoM3BOAHOM TeEMMepaTypbl, KOHLEHTPpaUumM, AaBAeHnUs 1 Tuna
camMoro BeLlecTsa*.

Mpwn HopManbHoM (6nm3koii k 20 °C) TeMnepaType OHW YCTONYMBDI K AeACTBUIO LLLESTOYEN Y TaKUX HEOKMCSIOLLNX
KMCNOT, kak consHasa n pocdopHas. Tpybbl 13 N3 yCTONYMBLI K BO3AENCTBMIO CIMPTOB, opManbaernaa v CloXHbIX
adupos (aTunauetaTa). BBuay ceoei BbICOKON XMMNYECKON CTOMKOCTM TRYObl 13 13 NCnofb3yoTCs B T.4. B Ka4ecTBe
HedPTENPOMbBIC/IOBbLIX, AJ151 TPAHCMOPTUPOBKN HEOUULLEHHBIX CTOKOB MPOMBbILLSIEHHbIX NPEANPUATUIR.

Mapo- 1 rasonpoHnuaemMocTb TPyd na M3 He3HaunTenbHa.

* TABJINLIA XUMNYECKON CTOVIKOCTU TPYE U3 N3 npusenera B MpunoxeHun A.
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Buibop cnocoba npoknapku tpybonposoaa

Hapy)Hble ceTy N3 NnoNIM3TUIIEHOBBIX TPYO peKoMeHAyeTCa NPoKaabiBaTh NOA3EMHO, T. K. TPU HAA3EMHOM
npoknaake Tpebyetcsa 3awmrta TpybonpoBoaa TEMION30NALNOHHBIMU MaTepuanaMmn ans npenoTepalleHns 3a-
Mep3aHus TPaHCMOPTUPYEMOTO BELLLECTBA NP OTPULATENBHBIX TEMINEepaTypax BO3ayxa 1 Harpesa CTeHOK Tpy6 npu
BO34ENCTBUN COJIHEYHOM paamnaLLmMn 1 NMoBbILLEHHBLIX TEMMEPaTyp BO3Ayxa. [N HAPY>XHbIX CeTeil ra30CHabXXeHuns
13 NOJIN3TUJIEHOBBbIX TPYO pa3peLueHa TObKO Noa3eMHas NpokKagka.

MonuaTtnneHoBble TPYGOMNPOBOALI TAKXKE MOMYT ObITh MPOJIOXKEHbI:

e B 30aHUSAX (BHYTPULIEXOBbIE NN BHYTPEHHUE TPYBONPOBOabI) HAa MOABECKAX, ONOPax 1 KPOHLLTENHaX;

* OTKPbITO UM BHYTPM GOPO3A, LLAXT, CTPOUTENbHbLIX KOHCTPYKLNIA, B KaHanax, 06pas3oBaHHbIX, HanpumMep, 13 rog-
PUPOBaHHbIX NMIACTMACCOBbLIX TPYO, CKPbITO;

* BHE 34aHNI (MEXLIEX0BbIE UM HAPYXXHbIE TPYOONPOBOAb!) HA 3cTakazax v onopax (B 060rpesaemMbix Ui HeoGorpe-
BaeMblx Kopobax 1 rasiepesix), B kaHanax (NPOoXoAHbIX NN HEMPOXOAHbIX) U B rpyHTe (6eckaHanbHas Npokiaaka).

KomneHcaums nuHeHbIX N3MEHEHMIA NOAN3TUNEHOBLIX TPY6onpoeoaos

MonnatuneHoBble TPYObl XapakTepPU3YOTCS LOCTATOYHO BbICOKUM KO3DDULMEHTOM TEMIOBOrO JIMHEHOIO pac-
wmperus a. Mpu pacyetax npuHumaeTcs .= 2 - 104 1/ °C (0,2 mm/m - °C). 3T0 06CTOATENBCTBO OnpeaenseT He-
06X0AMMOCTb y4eTa U3MEHEeHUs OnHbl TPyOonpoBoAa B MpoLecce akcryataumu, T. K. USMeHeHne TeMmnepartypsbl
TpaHCMoOpPTUPYEMOI cpeapbl MPUBOAUT K YOJNHEHWIO UKW YKOPOYEHUIO TpybonpoBoaa.

CnenyeT MMeTb B BUAY, 4TO 6eCnpensTCTBEHHOE N3MEHEHWE ANNHBI TPYOOonpoBoaa B Ty WY UHYKO CTOPOHY He
NPUBOAMT K BOSHUKHOBEHMIO B TPYOE HaNpsiXkeHui, cnocobCTBYIOLLMX ee pa3pyLueHuto. Ecnn xe TpybonpoBog, He-
MOABWXEH, TO B €r0 Tefle BOSHMKAIOT OCEBblE N TaHreHUManbHble HaNPsXXeHns. BennynHa oceBbix HAaNPsSXXeHW He
3aBUCUT OT AJIMHbI TPyOONpoBoAa 1 paBHa:

6, =E-alt, - tv), (2.10)

roe E — mogynb ynpyrocTtu nonmatunexa, Mria;

t, — MakcumarsnbHas Temneparypa, npu KOTOPOK MOXET aKCnyaTnpoBaTecst Tpybonposog, “C;
tw — TeMnepaTtypa, Npu KOTOPOW 3akaH4YMBasnCcst MOHTaX Tpybonposoaa, °C;

o — KO PULMEHT TEMOBOro NMHENHOro paclunpenuns, 1/°C.

TaHreHumnasnbHble HANPSAXeHUs o, JonyckaeTcsa npuHuMaTth paBHbiM 10-12% oT o,
T 0

Ecnu pacyeTHOe 3Ha4eHne CyMMbl HAaNpPsSXeHuii o, + o, MeHblie MRS Tpy6bl (6e3 ydeTa koaddurumeHTa 3anaca
NPOYHOCTU JonycTumMoe 3HadeHne MRS nonnatuneHoBbix Tpyd MKAMJIACT pasHo 10,0 MMa (M3100)), To Tpybo-
NMpPOBOA, pa3pyLUeH ObiTb HE MOXeT. B 3TOM criydae OH MOXEeT ObITb XXeCTKO 3adpUKCUPOBAH Mo BCEW CBOeM AInHe.

Ecnu xe cymma HanpsixxeHnii 6osblue MRS, Heob6xoayma KoMieHcaums MMHERHbIX UBMEHEeHUI ANNHbI TPYOornpo-
BOAA.

YBenuyeHve nnm yMmeHblUeHne AnHbl Tpy6onpoBoAa paccumTbiBaeTcs no popmyse:
Al=a(t,-t,) -1, (2.11)

roe A [ — BeniMumHa, Ha KOTopyto M3MeHsieTcsl AJivHa TpybonpoBoaa, Mum;
[ - pnvHa Tpy6onpoBoAa B MOMEHT OKOHYAHMS MOHTaxa, M;
o — KO3GDULMEHT TEMOBOr0 IMHENHOMO pacLumpenns, mm/ m°C.
Ecnm t, >t , onvHa Tpy6Gonposoaa ysennumsaetcs, ecnu t, < f, — ymeHbluaeTcs, npu t, = t, Tpybonposog,
He MEHSIET CBOEWN A/VHBI.
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B Tex cnyyasx, korga HeoOxoaMMa KOMMNeHcaLUms USMeHeHNn A/IMHbl TPyO0onpoBoaa, Ha Tpacce NnMbo MCMosb3yoTes
Tak Ha3blBaeMble eCTeCTBEHHble KomrneHcaTopsl: -, Z-, [M-o6pa3Hble MOBOPOThI TPACChI, MO0 Taknue KOMMeHcaTopbI
ycTpamBaloTCs cneuyanbHo. B aTom crnydae Heobxoanmo obecrnednBaTb Tpedyemyto AAVHy nneya /o,

1,=10-(d,-Al)'"2, (2.12)

roe d, — HapyXHbI auamMeTp TpybonpoBoaa, Mm.

(AL | AL

Puc. 2.4. -06pa3Hbivi MOBOPOT Puc. 2.5. [1-06pa3HbIvi KoMreHcaTop

Ha npakTuke Heo6Xx0AUMO y4UTbIBaTb, YTO B FPYHTE TPYOONpPoOBOA HE UBMEHSAET CBOIO AJIUHY B TOW CTe-
rneHn, Kak OH 3TO AeflaeT Ha NOBEePXHOCTU. YTPamMOOBaHHbIN FPYHT AOCTATOYHO HAZEXHO dukcupyeT Tpybo-
NnpoBoJ, 1 He NO3BONSIET eMy CBOOOHO N3MEHSATH CBOIO AJIMHY. B npakTuke CTpPOUTENLCTBA BbIMOJIHEHNE HOPMBbI
CI 40-102-2000 o ceo6oaHOI yknaake TpyObl B TpaHLuee (yknagka «3melikoin» (puc. 2.6)) nosBonser pe-
LLNTb BOMPOC TEMMNEepaTypPHOro BO34elCTBUS Ha TPYOONpPOBOA, B COOTBETCTBUM C CE30HHbLIMU KOJNle6aHnaMun
TemMnepaTypbl TPAHCMOPTUPYEMOI Cpeabl.

N e

Puc. 2.6. Yknaaka «3Meikori»

BbinonHeHve yknaaku TpyObl B TpaHLlee CBOOOAHbLIM U3rMboMm (yknaaka «3Merikol») NpUMeHMMO 1 ans Tpybo-
npoBoaoB 6onbLioro (6onee 710 mm) anameTpa.

B npakTtuke yknanku HanopHeix N3 Tpyéonposoaos anameTpom 1000 Mm 1 Bonee BCTpeyaroTcs cuTyaumm, korga
pacyeT (2.11) nokasbiBaeT 3HAYUTENBHOE N3MEHEHNS OJIMHBI HA MPSIMOM y4acTKe (MPY OCYLLECTBAEHUM MOHTaXa
B YCJIOBUSIX OTPULLATENbHbIX TEMMEpaTyp). Ecnv HapexHoe 3alemneHme Takon TpyObl FPYHTOM, Kak 1 ykiaaka «3Meli-
KOM» NN YyCTPOMCTBO HA A@aHHOM yyacTke -, Z-, [-06pa3Hbix KOMNEHCATOPOB HEBO3MOXHO, TO B TAKUX CUTYaLMAX
ponyckaeTcs purkcaums Tpybonporoaa 60bLIOro AnaMeTpa C NPUMEHEHNEM «HEMOABMXHBLIX OMOP», YCTAHOBJIEH-
HbIX Yepe3 onpeaesieHHble PAaCCTOAHUS. B ykasaHHbIX Crydasx NpUMEeHeHne «HeMOABMXKHbIX ONOp» A0MNyCcKaeTcs
1 B MECTax YCTAHOBKW apMaTyphbl 4151 €€ 3aLMTbl OT BO3MOXHbIX HAMPSKEHWIA.

Kak npaBuno, anga noasemMHbix 13 BOJONPOBOAORB XONO4HOM BOALI CMieLuasibHOW KOMMNEeHcaLuumn He Tpe-
Oyetcs.

Pacuer onop npu yknaake noJim3TuieHoBoro pr6onposop,c| BHE rpyHTA

Mpv Nnpoknaake BHe rpyHTa NoJIM3TUIIEHOBLIV TPYOONPOBOA, MPOEKTUPYIOT U KOHCTPYKTUBHO BbIMOJIHSAIOT Tak,
4TOObI OH MEN BO3MOXHOCTb CBOOOAHO YAJIMHATLCS MPU HAarpeBaHum U yKopainmBaTbCs Npuv oxaxaeHum 6e3 nepe-
HanpsKeHUs MaTepuana 1 coeaHeHui Tpybonpoeoaa.

UKAMNACT’
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MpoekTnposaHme HapyXHbIX TPY6ONPOBOAOE U3 NOAUITUIEHOBLIX TPY6

KomneHcauusi IMHENHOrO TEMMNEPATYPHOro YOJIMHEHMS Tabnvua 2.5

Tpybonposoaa n3 N3 npu ero npoknagke BHe rpyHTa obe- PekomeHayemoe MakcumMasnbHOe paccTosiHue
CcneynBaeTCs NPOA0JIbHLIM NPOrM6oM TPYO Npu X NPoKaaKe MeXxay onopamu, npumep ana SDR17;
B BUIE «3Mekn». 3Melika BbINOJIHAETCA CBOOOOHBIM U3rMOOoM Temnepartypa +20° C
Tpy6onpoBoaa. Takke MOXHO UCMOJIb30BaTh YCTAHOBMIEHHbIE =

HomMmuHanbHbIN MaxkcumanbHoe
yepes ornpeaeneHHble paccTosiHus M-06pasHble KoMNeHcaTo- avameTp, Mm paccTosiHue, m
Pbl U3 CBAPHbIX OTBOA0B.

20 0,45

YCTPOICTBO ONOP PacCHUTLIBAETCH TaknuM 06pas3oMm, HTo- 25 0,60
Obl OGbls1a BO3MOXHOCTb MOJYyYNTb KOMMEHCALMIO TEMIOBOrO 32 -
YOJIHEHWS KaK B TOPU30HTaNIbHOM, Tak U BEPTUKa/IbHOM Ha- 40 _
npaefeHnn.

Onopbl J0MKHbI BbIAEPXKMBATL PACTAMMBAIOLLME HArpy3Kku, 50 _
KOTOpbIM noagepraetcs Tpyba. [1na nonmatuneHoBbix Tpyo, 63 0,70
NpoKnaapiBaeMbIX BHE FPYHTA, MOHTaX npeanogyntenbHee 75 -
NPOV3BOANTbL TOFAA, KOrga TeMneparypa okpyxaroLuen cpeapl 90 0,85
paBHa UM NPUBIXKEHa K MakCcUMasibHOM paboyeii Temnepartype. 110 _

Taknm 06pazom, TpyObl OyayT HAXOAUTLCHA B COCTOSIHUN MaKCU-
MasibHOrO TEMI0BOr0 yaJIMHeHus . NpoyHoe KpenneHne Tpyo 125 1,25
B TakOl NO3nuUUM NpefoxXpaHaeT TpybonpoBoabl OT yCaaku. 140 -

Bo Bpems ocTbiBaHMS TPYO NMOSIBASIOTCA pacTarveaoLlme 160 -
Harpysku, KoTopble OyaoyT noanepXxmneatbe TPyOONPOBOA Ha 180 1,50
nNpSMO NMMHUN MexAay onopamu. Takum 06pa3om, BO BPEMS
HOBOrO Harpesa MOryT MOSIBAATLCS TOJIbKO MUHUMAaJbHbIE 200 -
npormnbbl Tpybonposoaa. MNpumepHoe npeaniaraemoe pac- 225 -
CTOsIHME Mexay onopamun gns Tpybonposoaos ¢ SDR17 ansa 250 2,00
TpaHCNopPTMPOBKM BOAbl C TeMnepaTypoii +20 °C, npu crnbe 280 _

Tpybbl NOCEPEANHE NponeTa Mexay oropamu nNpuBoaUTCS 315 550
B Tabn. 2.5. B cnyyae TpaHCMOPTUPOBKN CPeabl C TeMnepa- :
TypoUi Bbile, 4eM +20 °C, paccTosiHne Mexay onopamMm He- 355 N
006X0AMMO YMEHbBLUNTb, a B Clly4ae TeMnepartypbl okoso +50 °C 400 3,00
WM BbllLE PEKOMEHAYIOTCS CMJIOLUHbIE ONOPbI. 450 -
500 4,00

MuHumanbHbId paguyc usrnba Tpy6 ms M3

B 3aBrc1MMOCTM OT Temnepatypbl Npoknaaky n SDR MyHMManbHble paauychl narnba Tpyd n3 nonnatuneHa npvee-
DeHbl B TabN. 2.6. B 3aBUCMMOCTI OT MakCUMasibHOM Pa3HOCTY TEMMNepPaTyp TPyOonpoBoaa MMeeM COOTBETCTBYIOLLEE
OTHOCUTENbHOE YAIMHEHMEe TPyOONpPOoBOAa, onpeaensieMoe OTHOLWEHNEM OJIMHbI Ayru [ K AnvHe xopabl a (Tabn. 2.7).
Ons pagnyca R, paBHOro eauHuLEe, B 3TO Tabnuue NpuMBEAEHbl OTHOLLIEHUS JIVHbI Ayrn K AJIHE XOpApl, a Takke
3HAYeHVa ONVIH Ayrv, AJIMH XOpAbl 1 cTpensl nporuba h. Monb3ysack AaHHbIMY Tabn. 2.6 1 2.7, MOXHO paccynTaTh Lwar
«3Melkun» Tpybonposoaa.

Tabnuua 2.6
MuHuManbHO AonycTUMbIe paguycbl n3rn6a Tpyo ns N3 B 3aBUCMMOCTHU OT HAPYXXHOIO AMamMeTpa TPyObl

CraHpapTHoe MuHuManbHble paguychl U3rn6a Tpyo Nnpu TemnepaTtype NpoKiaaKu
pa3mepHoe OTHOLIEeHne o°C 10°¢C 20°C

SDR41
SDR33 125d 85d 50d
SDR26
SDR21 75d 50d 30d

SDR17,6
SDR17

SDR 13,6 50d 35d 20d
SDR 11
SDR9
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Tabnuua 2.7
3HayeHus reoMeTprUYeCcKknx napamMeTpoB Ayru «3mMeiika» Npuv paguyce, paBHOM e gUHULLEe

TemnepaTtypHbIn OTHOLWIEeHWe ANIVH AYyrn AnuvHa Crtpenka
nepenap At°C K AnuHe xopapl I/a, M Anuna ayru 1, m XopAabl a, M nporn6a 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

mppaenuueckun yaap

Bnaronaps TakvM CBOMCTBaM, KakK 3/1aCTUYHOCTb M YNPYrocTb, TPyGonpoBoAas! 13 M3 061aaatoT BbICOKOM YCTOM-
YMBOCTbIO K F’MAPABANYECKM yaapaMm, KOTOPble O4eHb ONacHbI A58 TPY6ONPOBOAOB U3 TPAANLMOHHBIX MaTePUanos,
XapaKTepU3YOLLMXCS 6ONbLLION XECTKOCTbIO. TO 06YyCNOBNAEHO TEM DaKTOM, YTO BENNYMHA MMAPABAMYECKOro yaapa
M YacToTa konebaHui Npuy ero pacnpocTpaHeHW 3aBUCAT OT 3M1aCTUYHOCTU CTEHOK TPYObl. CKOPOCTb pacnpocTpaHe-
HUS TMAPaBAMYECKOro yaapa B Tpybax 13 13 3HaumTenbHO HKe, 4eM B TpyBax 13 KOBKOIO HyryHa 1 ctanu (0Obl4HO
250-450 m/cek npoTme 6onee 1000 m/cek™).

BenunuvHa ruapaBnmMyeckoro yaapa npsamMo nponopLmMoHanibHa CKOPOCTY PacnpoCTpaHeHMs yaapHON BOSHbI. Takmm
obpas3oM, anacTu4Hble 1 ynpyrue N Tpyobl 061a0atl0T 3HAYNTENBHO O0JbLLIEN YCTOMYMBOCTbIO K FMAPaBANYECKUM
yoapam, 4em TpyObl U3 CTasiv U KOBKOIO HyryHa.

YcuneHve oTBOA0B, TPOMHMKOB, NEPEexXoa0B (peayKLmii) MyTeM CO3aaHNs creumanbHbIX YIopoB As 3aLmThl 9TUX

anemeHToB M3 Tpy6GonpoBoAa OT rMApPaBIMYEcKoro yaapa Heobs3aTesibHo, HO MOXET ObITb NPeANoXeHo TpeboBsa-
HUSIMWN KOHKPETHOr O MpoeKTa.

* aHHbie B cooTBeTcTBUM ¢ NPG (Nordiska Plastror Gruppen).
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lmy6uHa 3anoxeHus nonuatuneHosbIX TPyH6onposoaos

MMy6uHa 3anoxexus N3 TpyObl 3aBMCUT OT €€ KOJbLEBOW XECTKOCTU N MECTHbIX YC/TOBUA CTPOUTENLCTBA N 3KC-
nnyatauum Tpybonposoaa.

[OPOXHas Harpyska

CBOICTBA U CTENEHb YynnoTHEHUA MaTepunana 3acblnku

MECTHbIN FPYHT \

CBOWCTBA W CTeNeHb YNioTHEHMS MaTepurana 06ChInkn / /\\///\\/4{\\////\\

»
R
%

6 Az N\ %\\K\\\
paboyee naBneHvie ?Z%MW

VR0 %
BO3MOXHOE OTpHLIATENbHOE AAB/EHME B TPYGONPOBOAE 97, ’/’" %

reosiorn4eckne BkK4eHus

Ka4eCTBO 3anoJIHEHUA 1 YIIJIOTHEHUA B «Ma3yxax pr6bl>>

noAachkinka (NocTesb, NoayLlka)

(@)
mmmm——— ypcmegw

A - paccTosiHMe 0o NoBepxHocTH, B — paccTosHue 0o cTeHku TpaHwen, B — gmnameTp TpyObl,
I — TonwuHa cnosi ocHoBaHMs TpybonpoBoaa (NocTesb, NoayLlka, Noackinka), M — TonuwyHa cnost 06CbInku,
E - wnpuvHa TpaHwen

Puc. 2.7. ®akTopbl, Oka3blBaroLME BO3AEVCTBUE HA 3a/TOXKEHHYIO B FPYHT TPYOy

TonbKO KOMIMJIEKCHO pacCcynTaB BO3AENCTBUE HA TPYyOONPOBOA Takmx GakTopoB, Kak Harpy3ka Ha NoBEPXHOCTb,
rnybuHa 3anoxeHust TpyObl, CBONCTBA M Ka4eCTBO YIIJIOTHEHMS MaTepurasia 00ChINKN 1 3aCbInku, HaIMYMe MPYHTOBBIX
BO/1 1 FE€0JI0MMYECKMX BKITIOYEHNIA, MOXHO CAesnaTh BbiIBO, O BO3MOXHOCTM NPUMEHEHUS TO SN UHOM TPYObI.

Kak npaBuno, npMHMMaeTcsl, YTO OaBfieHMe rpyHTa KOMMNEHCMPYETCS He TOJIbKO camoli Tpyboi (obnagatoLlei
COOCTBEHHOM KOJIbLLEEBOW XECTKOCTbIO), HO M JOCTATOYHO BICOKMM PaboynM AaBfieHMeM TpaHCNOPTUPYEMO cpenpl
(6—16 aTm), KOTOPOE, KaKk NMPaBUII0, HAMHOIO NPEBbLILLAET AABJIEHME FPYHTA Ha rybnHe 2—7 METPOB.

PaccmatpuBas TpybonpoBoa, Haxoaswmiics B 6e3HanopHOM COCTOSIHMM, HEOOX0OMMO OCYLLLECTBASATL Noadop
Tpy6 ncxons U3 Toro, 4To6bl COBCTBEHHOW KOMbLIEBOW XECTKOCTU TPyObl 13 13 0Kka3biBanoCcb 4OCTATOYHO A1 -
(bEKTVMBHOIO CONPOTUBNEHNS AABNEHNIO FPYHTA B KOHKPETHBIX YCII0BUSIX.

HanopHsbie Tpy6sl UKATMJIACT 13 N3 o6nagatoT 3Ha4MTENIbHOM COOCTBEHHOMN KOJbLIEBOW XXECTKOCTbIO, ,0CTaTOu-
HOW ans 9PpPEKTUBHOro NPOTMBOAENCTBUS OABEHUIO FPyHTa. B yacTtHoCcTU, Tpyoel ¢ SDR17 13 N3 100 (pabouee
nasneHue 10 atm) 061aaatoT KONbLEBOW XeCTKOCTbIO 21,8 klMa, n3bbITOYHOM A5t 0ObIYHBIX YCIOBUI 9KCMyaTaLnu,
M MOTYT C YCMEeXOM NPUMEHSATLCS B T. 4. B KAYECTBE 3aLLMTHbIX QYTISPOB.

Tabnuua 2.8
OpuEeHTUPOBO4HbIE (PacUYeTHbIE) 3HA4YEHUS KOJIbLLEeBOI XXeCTKOCTU AJis NOJINSTUIIEHOBbIX TPYO

Knace CraHaapTHOE pasMepHOe OTHOLLIEHUe

nonuatuneHa  gpprai SDR33 SDR26 SDR21 SDR17 SDR13,6 SDR11

KonbueBas xecTkocTb, klla
na80 1,1 2,2 46 8,3 15,9 30,3 57,1 106,6
M3100 1,5 3,0 6,3 11,4 21,8 41,6 78,5 146,6
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B 10 e Bpems M3 Tpybbl ¢ 60nbMM SDR (1, COOTBETCTBEHHO, OTHOCUTESIbHO HEOOJbLLIOWN TOSLLMHOM CTEHKW)
TaKkxke MOryT yCMeLHO 3aKnaabliBaTbCs B MECTaxX C BbICOKOM CTEMEHbIO AABMEHUS HA FPYHT. BaxHbiM ¢pakTopom,
B/IMSIIOLLMM Ha JONITOBEYHOCTb TPYOONpoBoAa, CTaHOBUTCS NPaBUIbHOCTb YCTPOMCTBA TPaHLLEN™.

KayecTtBO TpamMBOBKM 1 CBOMCTBA 3aMOJIHSOLLErO TPaHLLE MaTepuana okasblBatoT B TAKMX Clydasix CyLLLECTBEHHOE
B/ISIHNE Ha AONTOBEYHOCTb TPyHONpoBoaa.

Mpwn npaBunbHO ycTpoeHHo TpaHwee M3 Tpyba, sBnsiscb TpyObO N3 3NaCTUHHOMO U YNpyroro Matepuana,
B C/ly4ae NosiBfIeHNs MOBEPXHOCTHOM Harpy3ku Ha rpyHT BeAeT cebs cnenyowimm obpasom (puc. 2.8 n 2.9):

4/ // X 7 //

y

Puc. 2.8. BosaevicTBue Ha nonnaTUaeHOBYIO Tpyoy, Puc. 2.9. Bo3BpalleHve nonvatnaeHoBovi Tpybbl B MICXOAHOE
ee gepopmauusi ¢ nepenadven yeunms rosioxeHve 6aaroaapsi ee cBovicTBaM (31aCTUYHOCTb U YriPyrocTb)
Ha marepuvaril 006ChInKu n O0CTatoO4YHOMY YriJIOTHeHUIO 3arioJIHALWero TpaHLlern marepuasia

Taknm 06pasom, N5 HanopHbIx Tpydonpoeoaos 13 N3 gononHUTeNbHas 3awmTa B BUuae Gytnspa, kak npasuno,
He TpebyeTcs. VIcktoYeHe COCTaBNSAT XENe3HOA0POXHbIE MarncTpasu, NepecevyeHus C LWOCCEHbIMY oporaMim
(B YCNOBUSIX MIHTEHCVBHOIO ABUXEHWS TpaHcnopTa). B kauecTBe GyTNsSpOB UCMOJb3YIOT NONITUNEHOBLIE TPYObI
¢ SDR < 17. Npn He0OX0AMMOCTN NOBbILLEHNS HAOEXHOCTW NMNO4, KOMMYHMKaUUSMU I0O0ro Ha3HavYeHus (Hanpumep,
BOZOCTOKaMu) BOAOMPOBOS, MPOMNyCKakT C UCMONIb30BaHNEM PYTNSPOB.

MuHumansHas rmy6buHa sanoxeHus Tpybonpoeopoe BogocHabxeHus us M3
U UX PACMONOXEHNE OTHOCUTENIbHO APYTMX KOMMYHUKALMIA

Bo n3bexaHue nepemep3aHuns TpybonpoBoaa MMHUMAaIbHYIO MyOuHY 3a50XeHns HeoObxoaMMO yCTaHaBIMBaTb
B COOTBETCTBMU C TEMIOTEXHNYECKMMM 1 MPOYHOCTHBLIMM pacyeTamMu, rnpu 3TOM OHO AOJIXKHO NPEBbILATb [yOnHY
npomMep3aHns rpyHTa B AaHHOM MECTHOCTU He MeHee YyeM Ha 0,5 M. B cnydae Heob6xoammMoCcTu Npoknaaku Tpyoo-
npoBoaa BoAocHabXeHUs ¢ 6onee MesikUM 3aJIoXKeHneM creayeT npeaycMaTpuBaTh cneuyanbHble Mepbl NPOTUB
3amMep3aHns Bodbl B TpyOax. Hanpumep, NonnaTuieHoBbI BOOONPOBO/I, B KaHae MOXHO NOKPbITb TEMJIOBOM U30-
NAunen, KOHCTPYKLMS KOTOPO He NormoLaeT Bnary. XoTs 3aMmep3aHue BoAbl B NOJIM3TUIIEHOBbIX TPy6ax He Bbl-
3bIBaeT pa3pyLUEeHUs UX CTEHOK, B OT/IN4YME OT TPYD 13 YyryHa 1 cTanm, 0AHaKo Hannyve B BOAONPOBOAE NeAsiHbIX
NPOBOK MOXET HApYLLIUTb HOPMasibHOE PYHKLIMOHMPOBaHME BOAONPOBOAHON CETU.

B 06w1x cnyydasix He pekoMeHAYyeTCs NPOEeKTUPOBaThb YKaaKy BOOONPOBOAA U3 MOSIMATUNEHOBbLIX TPYO Ha ryOuHy
MeHee 1 M (TOJIbKO NpKn OTCYTCTBUM Hag, TPYOONPOBOAOM ABMXEHUS TPAHCMNOPTA, HYTO A1 FOPOACKMX YCIIOBUIA Masno-
BEPOSATHO, 3arflybsieHne MoxeT OblTb MeHbLINUM — o 1,5 D).

Mpu nepeceyeHnsx TPyOONPOBOAbI, TPAHCMOPTMPYIOLLIME BOAY NUTLEBOIO Ka4ecTBa, ClieayeT NpoksiaabiBaTh BbilLe KaHa-
JIN3aLMOHHbIX, & TAKKe BbiLLIE TPYOONPOBOAOB, TPAHCMOPTMPYIOLLMX SA0BUTLIE U AYPHO NaxHYLLME XUAKOCTH, Ha 0,4 M.

YyacTku Tpy6onpoBoaoB, TPAHCNOPTUPYIOLLMX BOAY MUTLEBOI0 KA4eCTBa, MOIYT MPOXOAUTb H/XKE KaHANTM3AaLUMNOHHbIX,
HO 00693aTeNbHO A0/MKHbI ObITh 3aK/TI04EHbI B DYTNIAPbI, NP 9TOM PAaCCTOSHME OT CTEHOK KaHanM3aumm 0o oo6pe3oB ¢yT-
NIIPOB B KaXKY0 CTOPOHY [A0JIXHO COOTBETCTBOBAThL B [MIMHUCTLIX FPYHTaX — HE MeHee 5 M, a B KpYNHOOB/10MOYHbIX
1 necyaHbix — 10 m.

* TpaHLues 4715 POKIaAky HarnopHbIX TPy60rnpoBoAoB 13 19 Tpy6 BbINOIHIETCS B COOTBETCTBUM C 00LmMuy TpeboBaHusmu CHull.
Bonee noapobHo yCTPOWCTBO TpaHLLEW /151 HaropHbIX TPYOorpoBoAoB 13 13 paccmoTpeHo B Pasaene 4 «[lpokiaaka v MOHTax».
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B cnyyasix nepeceyeHunii NoNnMaTUIeHOBbLIX BOAOMNPOBOAOB C TEMJIONPOBOAAMU U KabensamMu, NoIM3TUIEHOBLIE TPYObI
cnepyet 3aknodaTb B GyTasapsl n3 M3 Tpyd unm Tpyd n3 Apyrux SOAroBeYHbIX MaTepPUanoB C KOJbLIEBOM XeCTKO-
CTblo He MeHee 8 KH/M?2. PaccTosHme oT cTeHOK dyTAsapoB A0 kabens nav CTeHKM OCHOBaHUS NepekpbITMS kaHana
TENNOCETU JOMKHO ObITb TAKOBLIM, YTOObI MPY NPOBEAEHMM PEMOHTHbIX PabOT Ha APYrX KOMMYHUKALMSX HE Obl
noepexaeH Tpybonposoa u3 IM3.

[Mpoxon, NONM3TUNEHOBOro BOAOMPOBOAA MPU NepeceyeHn CTEHOK KONOALUEB (KaMep nepeknoveHns, QyH-
[0AMEHTOB 3aHUI) NPOEKTUPYIOT C UCMOJIb30BAHMEM 3ALUUTHBIX MYDT A9 UCKITIOYEHNS Nepeaayn Harpy3km Ha
BOZOMNPOBOJ, NPV HEPABHOMEPHOW
ocajke nepecekaemoro coopyxe-
HUA 1 TpybonpoBoaa.

Mpn napannenbHOM npoknagke
C APYrMMU KOMMYHUKaUMaMn (ka-
OenbHble CETU, TEMONPOBOAbI...)
paccTosiHMe MeXay NONN3TUIEHO-
BbiM TPy6ONpPOBOAOM U APYrUMU
KOMMYHUKaLUAMUN OONXHO OblTh
TakoBbIM, YTOObI MPU PEMOHTHbIX
paboTax Ha 3TUX KOMMYHUKaLUAX
NONVITUNIEHOBLIN TPYOONPOBOL HE

®orto 2. 1. SawmnTHbie My Thl 47151 BXOAa B OETOHHbIV KOlo4eL, Obls1 NOBPEXAEH.

lmy6uHa 3anoxeHus Tpybonpoeopoe kaHanusauum us M3
U X PACMONOXEHNE OTHOCUTENIbHO APYIMX KOMMYHUKALMIA

Mpwn napannenbHOl Npoknagke y4acTky KaHanmsaunoHHbIx M3 TpybonpoBoAoB crieayeT NpoekTMpoBaTth, Kak
NpaBwio, HUXE BOAOMNPOBOAHbIX JIMHUI (B TOM YACTE U N3 MONNSTUIEHOBLIX TPYO), MPM 3TOM PacCTOsHME MeXay
HUMW O0/IKHO COCTaBNATbL HE MeHee 1,5 M B CBeTy.

M3 Tpy6onpoBoabl kaHanM3auum MOryT pasMeLLaTbCs Bhille TPYOONPOBOAOB XO3SICTBEHHO-MUTLEBOrO BOAO-
CHabXeHWs N3 MIacTMacCOBbIX TPYO, HO MPU 9TOM PacCTosiHME Mexay HumMn (1,5 M) yBennumBaeTcs Ha pasHULy
B OTMETKax 3a/10XeHnsa TpybonpoBoaoB.

KaHanusaumoHHble Tpyobl 13 13 HapyXHbIM AnameTpom Ao 160 MM gonyckaeTcs NpokiaabiBaTh Bbillle BBOAOB
X03AMCTBEHHO-NUTLEBOIO BOAOMNPOBOAA B 3A4aHMNS 6e3 3aK/IoHeHNs aTUX Tpyd B GyTASpbl NPU pacCTOSAHUM MeXAay
cTeHkaMu nepecekatoLmxcs Tpyo 0,5 m.

KaHanusaumio n3 nonmatuneHoBbIX TPyO Npu NepeceyeHnn ¢ TeNONpoBoaamMu 1 Kabensimm, a Takxke C Xenes-
HbIMM 1 @aBTOMOOWJIbHBIMM JOPOramMu, C TpaMBaliHbIMU NYTAMU cieayeT NpoknaabiBatb B pyTnsapax. JnamHa KoHLOB
dbyTnspa, BeICTyNalLWMX 3a npenesibl NepecekaemMoro COOpPYXeHus, A0JiXHa ObiTb 60/bLLE HAPYXXHOIO AnaMeTpa
TPpy6bl Ha 200 MM NpK OTKPLITOM criocobe pabdoT. 3azop Mexay M3 Tpyboi n pyTiapom cnenyeT 3anosiHUThb Le-
MEHTHO-TMEec4YaHbIM PaCTBOPOM.

lny6uHa 3anoxeHuns Tpybonpoeoaos rasocHabxeHuns
n TexHonoruyeckux rpybonpoeopos

MMy6uHa 3anoxeHns TpybonpoBOAOB ra30CHAOXEHUS 1 TEXHONOMMYECKMX TPYOONPOBOAOB ONPEAENAETCS COOT-
BETCTBYIOLUMMU HOPMaMU 1 TPeBOBaHMSMY NPOEKTA.
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OcobeHHOCTU NPOEKTMPOBAHUS TPYHONPOBOAOE M3 MHOTrOCNOMHbIX TPY6
M C 3aWwmTHOU obonoukomn

HapexHoe ncnonb3oBaHne TPyd M3 NONNITUNEHA OJ1 aNlbTEPHATMBHBIX METOA0B NPOKIaaku (Hanpumep, nNpo-
knagka 6e3 necka u, cBA3aHHas C 3TUM, 3acbinka obpaTHbLIM FPYHTOM MPU NPOKAAKE B OTKPLITbIX TPAHLUESIX,
a Takxe 6ecTpaHLleHas npoknaaka) OCHOBLIBAIOTCS HA COOTBETCTBYIOLLMX CBOMCTBAx MU kadecTBax Tpyd u3 no-
NIN3TUIEHA B OTHOLLEHUM MX pPeakLMM Ha PacnpocTpaHeHne TPeLmH HanpsixeHus. MonvatuneHoBble Tpybbl, 13
M3 100 RC nokasbiBatoT N0 cpaBHeHMo ¢ Tpybamum 13 M3 80 1 M3 100 HamHOro 6onee BbICOKMIA MOKa3aTesb CTON-
KOCTU K MeAJIEHHOMY PACMPOCTPaHEHUIO TPELLUVH.

MHorocnoiHble TpyObl 1 TPYObI C 3aLUMTHOM 000/104KOM U3roTaBnmealoTcs B cootBeTcTBMM ¢ FTOCT 18599-2001
C M3M. 2, 4TO NO3BOJIAET NPWU NPOEKTUPOBAHMM W 3KCTTyaTauUn MPUMEHUTb K HAM Te Xe TpeboBaHus, 4TO U K TPpy-
6am 13 Nd 100.

B HacTosiLLEee BpeMS MPUHATLI HECKObKO PErMOHabHbIX METOAMYECKNX OKYMEHTOB C YKa3aHMEM Ha MPUMEHEHNE
OaHHbIX TPyO, BuyacTHocTM PM/, 40-20-2016 (CaHkT-MNeTepbypr) un «TexHndyeckme TpedboBaHms AO «MocBogokaHan»
K MPOEKTMPOBaHMIO 06 LEKTOB BOAOCHAOXEHNS U BOAOOTBEAEHMS B I. MOCKBE NPy HOBOM CTPOUTENIbCTBE U PEKOH-
cTpykunmn» (Mocksa)

MpuMepbl yCNOBHbLIX 0003HAYEHWIA:

Tpyba AQUASAFEML 1119 100 RC SDR17-225x13,4 — Tpy6a anametpom 225 mm SDR 17 ¢ Hapy>XHbIM MapKepHbIM
cnoem 13 M3 100 RC cunHero ugeta n ocHoBHOM cnoem 13 N3 100 RC yepHoro ugeTa.

Tpy6a AQUASAFE ML 111 T13 100 RC SDR17-225x13,4 — Tpyba anameTtpom 225 mm SDR 17 ¢ HapyXHbIM Mapkep-
HbiM crioem 13 M3 100 RC cuHero ueeTa, 0cHOBHOM cnoem 13 M3 100 YyepHOro LBeTa U BHYTPEHHUM cnoem n3 M
100 RC cuHero uBeTa.
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Paspgen 3.
TpaHcnopTpoBaHme, XxpaHeHue
N BXOQHOW KOHTPOJIb MOSIM3TUNEHOBBIX TPY6

TpaHcnopTUpOBAHUE, XPAHEHUE NOIUITUNEHOBBLIX TPY6

HanopHkle TpyObl 1 cOeaNHUTENbHBIE AeTanu n3 M3 A0MKHbI NepPeBO3UTLCS Ha creuuanibHO 000PYA0BaHHbIX TPAHC-
NMOPTHbIX CPeacTBax.

Puc. 3.1. TpaHcropTupoBaHue Tpyb n3 13 Puc. 3.2. XpaHeHune Tpyb B 0Tpe3kax

TpyObl MOXHO TPaAHCNOPTUPOBATL APYr B Apyre. N3batue Tpyb, HaxoOAALWMXCs Apyr B Apyre, Npou3BoauTCa npu
MOMOLLY COOTBETCTBYIOLLIMX BCNIOMOraTe IbHbIX CPEACTB, KOTOPbIE UCKIOYaloT NoBpexaeHue Tpyo.

Bo nsbexaHne npoaonbHOro nepemMeLLeHs, nepekaTbiBaHNs Uan nageHns npu OBUXeHn Tpyobl AOKHbI ObITh
HaOEeXHO 3aKpersieHbl.

Morpy3ky 1 pa3rpy3sKy NOAN3TUIEHOBLIX TPYO NPON3BOAST aBTOMOOUIIbHLIMM KpaHaMU UV BPY4HY!O. [NpKy BbINOSHEHNM
MOrpy304HO-Pa3rpy304HbIX PAabOT NPUMEHSIOTCA MSArKUe CTPOnbl U3 MOJIMMEPHbIX MaTepuarsioB UIN MArkue
MOHTaXHble NOJIOTEeHUa, He ocTaBnsowme aedekToB Ha Tpybax. Mpu Norpy3o4yHO-pasrpy30yHbIX paboTax He
ponyckaeTcs nepemelleHne Tpyd Bonokom. U3beraTts yaapos! Hegonyctumo copacbiBaHue Tpyo U coeavHu-
TenbHbIX AeTarneii c TpaHCNOPTHLIX CPeAcTB. [epekaTky Tpy6 paspellaeTcs NPOBOAUTb TOJbKO MO faram.

B CBSI31 C TEM, YTO NONNSTUNIEHOBbIE TPYObI C MOHWXEHUEeM TeMnepaTypbl CTAHOBATCS XPYNKUMMU, TPAHC-
nopTMpOBaHue, NOrpyaka 1 pasrpyska Tpyd Npon3BoaATCS, Kak NPaBunsio, Npu TemrnepaType OKPyXaloLLLero Bo3ayxa
He Huxe MmuHyc 20 °C. [lonyckaeTcs norpysky, pasrpysky M TPaHCMopTMPOBKY TPYO B nakeTax Npous3BoauTb Npu
TemMnepaType okpyxaloLLero sodayxa oo MvHyc 40 °C, npu aToM cnefyeT n3beratb PE3KMUX PbIBKOB Y COYAAPEHWIA.
3711 xe TpeboBaHUs HYXXHO PAcCNPOCTPaHUTL U Ha COEAVMHUTENbHbIE AETaNN.

Mnowanb ons xpaHeHns OonxHa OblTb NOCKOM, 6€3 KaMHel 1 OCTpbIX NpeameToB. Mpu cknagmupoBaHun Tpyo
MPUHUMAIOT MEPbI MPOTUB NX CaMOMPON3BOJILHOIO packaTbiBaHUS.

M3 Tpy6sl AameTpom < 110 MM MOryT NOCTaBNATLCS B OyxTax. ByxTbl HEOGXOAMMO XPaHUTb B FOPU30OHTaNIbHOM
NMoJIOXEHNN.

Puc. 3.3. 13 Tpyba B 6yxtax Puc. 3.4. XparneHue 13 1pybbl B 6yxTax
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CoeauHnTesbHbIE AeTaNN XPaHAT B MOMELLEHNSX BMECTE CO CBAPOYHO TEXHUKOW UK B 3aKPbITOM KY30BE TPaHC-
NopTHOro cpeacTea. PekoMeHAyeTcs TopLpbl TPYO CKNaAMpPyeEMbIX HA TPACcCe CTPOUTENBLCTBA, 3aKpbIBaTb OT 3arpsi3-
HEHWSI MHBEHTAPHbLIMK 3arnylwkaMmn. Tpybbl M COEANHUTENbHbIE AeTann nepen OTNPaBkol HA TPACCy OLEHUBAIOT
BMU3yasibHO Ha NPeaMET OTCYTCTBUS MOBPEXAEHNI 1 NPU HEOOXOAMMOCTN OTOPaKOBLIBAIOT.

Tpybbl fONyCKaeTCs XPaHUTb Ha OTKPLITOM BO3AyXe He 6onee 6 MecsueB A5 ra3oBbIX TPYO, 1 He 6onee 12 mecsues
[DJ151 HANOPHbIX TPYO C MOMEHTa UX N3roToBMeHMs. BbicoTa WuTabens Tpyd B 0Tpe3Kkax 1 6yxTax npu XpaHeHUn CBbille
2 MecALEeB He J0JKHA NpeBbIlWaTh 2 M. [py MeHbLLMX CPOKax XpaHeHWs BbiCOTa WTabensa aomkHa ObiTb He 6onee
3 m ona SDR41, SDR33, SDR26, SDR21, SDR17,6, SDR17 u 4 m ons SDR13,6, SDR11, SDR9.

Mpu nCnNonNb30BaHMM MNONNITUIEHOBBIX TPYO 1 COEAMHUTENBHbBIX AeTaneln yYuTbiBatoT, YTO OO rapaHTURHBINA
CPOK VX XpaHEHWUS COCTaBNSET MakCUMyM 2 rofia npu cobMoAeHNN YCNOBUIA, CKITIOYAIOLMX NPSIMOE BO3AENCTBME
COJIHEeYHbIX nydyeint. Ecnvm nctek rapaHTuiiHbliA CPOK XpaHeHust TPyO MM coeguHUTENbHbIX AeTaneil, OoroBOPEeHHbIN
B HOPMATMBHbIX JOKYMEHTaX, TO 3aK/ItOYEHME O NMPUrOAHOCTU TPYO UM COEONHUTESBHBIX AETaNnen Ans CTpoUTeNbLCTBa
Tpy6onpoBOAOB MOXET ObITb BblAaHO MO0 3aBO0OM-U3rOTOBUTENIEM, NGO UCTbITATENBHOW NabopaTopuelt, akkpe-
ONTOBaHHOM opraHamu focctaHgapTa Poccun, nocne npoBeneHns KOMniekca UCnbiTaHUn, pernamMeHTUPOBaHHbIX
HOPMaTUBHbLIMU JOKYMEHTaMU Ha TPyObl UK aeTanu.

[MepeBo3ka NONITUIEHOBbLIX TPYO, XPaHEHNE 1 NOrPy304HHO-Pa3rpy304Hble PaboThl MPOBOASATCHA C COONOAEHVEM
006bI4HbIX Mep 6e30MacHOCTK Tpyaa.

BXOAHOﬁ KOHTPOJIb MNOJINITUJIEHOBbIX Tp)’6 n coegnHuUTesibHbIX p,ewneﬁ

BxopaHOW KOHTPOJIb He TpebyeTca:

€CJIN HET COMHEHMIA B TOM, YTO NPOAYKLUMS BbiMyLleHa B COOTBETCTBUM C HOPMATUBHO-TEXHUYECKOWN OOKYMEHTa-
Lnen, 1 3To NOLATBEPXKAAETCH JOKYMEHTOM O KayecTBe (nacnopTt, cepTudurkat, NPOTOKOJ UCMbITaHW), a YCNoBUSA
1 CPOKW XPaHEHUS, a TaKxXe YC/I0BUSA TPAHCNOPTMPOBAHUS, YCTAHOBJIEHHbIE JIOKYMEHTaLMEN, HE HapyLUaIUCh.

BxoaHOW KOHTpPOsb TpebyeTca:

* €C/IN eCTb COMHEHUS B TOM, HTO NPOAYKLMSA BbiMyLLIEHA B COOTBETCTBUN C HOPMATUBHO-TEXHUYECKOI JOKYMEHTALMEN;

* €C/I eCTb COMHEHUS B NMPUHALJIEXHOCTUN TPYO UM COEANHUTENbHbLIX AeTanel K KOHKPETHON NapTUmn NPOaYKLNN;

* OTCYTCTBYET MacnopT kayecTsa (cepTudukat, NPOTOKON UCTbITaHWI) 3aBOAA-U3rOTOBUTENS NGO MapKMpoBKa
TPY6; HapyLLEHbl YCNOBUSI XPAHEHUS AN TPAHCMOPTUPOBAHUS.

MpoBeneHne BXOAHOro KOHTPOJSt MPU3BAHO YCTAHOBUTbL MPUIrOAHOCTb TPYO M COEAMHUTENbHbLIX AeTanen ans
MOHTaxa TpybonpoBoaa.

Mpexnpe Bcero, HEO6XO0AMMO NPOBECTU NAEHTUPUKALMIO NPOAYKLMN: NMPOBEPUTL MAPKUPOBKY HA U3OENNsX,
COOTBETCTBME MapKMPOBKU Ha NPOAYKLMM NACMOPTY KayecTsa (cepTudukarty, NpoTOKONY UCMbITAHW) 3aBoaa-
M3roToBUTENS U COBNIOAEHNE COXPAHHOCTU NApTUM NPOAYyKUMU. 3aTeM, NOMb3ysCb HOPMATUBHBIM JOKYMEHTOM,
Mo KOTOPOMY M3roTOBNSNACH M MOCTaBASIACh NPOAYKLMS, HEOOX0AMMO NPOon3BecTn 0TOOP NPo6 AN NPOBeaeHS

UCNbITaHUMNA.

®oro 3. 1. UcnbitaHue 13 Tpybbl Ha 0CEBOE PaCTsXXeHUE (OTHOCUTENIbHOE YIA/IMHEHWE MPY Pa3pbiBe)
SIB/ISIETCS OAHUM 13 3P HEKTUBHbIX CrIOCOOO0B rPOBEpPKY Ka4ecTBa Tpyb npuv OCYLLEeCTBAEHUN BXOAHOrO KOHTPOJIS.
B arrectoBaHHoOV naboparopum n3 otpeska 13 Tpybel nsrotasivbaioT obpased (1). KoHTposb kayecTBa Ha COOTBETCTBUE
cTaHgapTy npoxoauT rMyTemM MexaHN4ecKoro UCrbiTaHus o6pasua Ha pPa3pbiBHOM MalLyHe.
U3roToBsieHHasi B COOTBETCTBUM C TpeboBaHUsSMU cTaHaapTa Tpyba 4oJ/kHa 06ecrneyqynTsb B XOA€ NCTbITaHui (2) Heobxoanmyto
BesYnHy yanmHeHus (He meHee 350%) o pa3pbiBa B cootBeTcTBum ¢ FTOCT 18599-2001, FOCT P 50838-2009
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Paspen 4.
[Npoknapka n moHTaX
NnonnaTUNeHoBbIX TPybonposopaos

4.1. CNOCOBbI MPOKJTIAAKWU. 3EMJIAHBIE PABOThI
TexHonorus npoknaaku Tpy6onposopos us 13 B TpaHLwuesx

OnacTuU4HOCTbL MaTepuana 1 Manblin Bec N3 Tpyb maeT um onpeneneHHbie NperumyLlecTsa nepen Tpydoamm ns
«©KECTKUX» MaTepuanoB, TakMx Kak 4yryH v cTeksonnacTtuk. B yacTHOCTK, Npu CTpoUTENbCTBE TPYOONpOBOAOB
3ayacTylo Ha OPOBKE TpaHLLEN CBapuUBaIOTCS OTAE/NbHbIE MIETM MaKCMManbHOWM ANNHBLI (OT KOMoAua A0 Kofoaua),
KOTOpbIE 3aTeM OMyCcKalTCs B TPaHLLED, rae 0CTaeTCs BbIMOMHUTL UX NOACOeAVNHEHME K apMaType Ui CBapUTb He-
CKOJIbKO MOHTaXHbIX CTbIKOB.

Puc. 4.1.1. Yknaaka B TpaHLueto Tpy60npoBOAOB, CMOHTUPOBAHHbIX HA MOBEPXHOCTU

MOCKONbKY B 3TOM CJly4ae MOXHO 3HAYUTESIbHO YMEHbLLUTb LUNPVHY TPaHLIEW, 3TO NPUBOAUT K COKPALLLEHUIO KO-
JIMYECTBA 3eMISHBIX PabOoT, OrpaHMYeHMIo Macchl Matepuana, NoCTaBAsSeMOoro As NMOACkINKU, 1 HEOBX0AMMOCTH
B €ro TPaHCMopPTMPOBaHUM. XOTS TPaHLLES MOXET OblTb MAKCUMaSIbHO Y3KOM, OHa A0JIKHA 06ECMNEeHYNTb BO3MOXHOCTb
Ka4eCTBEHHOr 0 YM/IOTHEHNS TPYyHTA.

Pa6oTbl No yCTpOCTBY TpaHLLEl 418 Tpy6onpoBoaos 13 N3 npoeoasaTcs ¢ cobnoaeHnemM obbl4HbIX Mep Gesonac-
HOCTMW.

Mpodune TpaHwien

A
3anoJsiHeHne
Mpodunnb TpaHLwen ons Npoknaaky NoNnaTuie- N0 YPOBHSA MOBEPXHOCTN

HOBbIX TPYGOMPOBOAOB ONPeaesSIAeTCSA MPOEKTOM. L
LLIMpUHa OMpeaensieTcs UCXoas 13 ycrosuii 06e- =03 M i ‘
crevyeHus ynobcTea NpoBeaeHNs MOHTaXHbIX obcbinka
paboT. Ha ypoBHE ropn3oHTaNbHOro anameTpa d
Tpybonpoeoaa < 630 MM TpaHLLes J0JIKHA CO-
OTBETCTBOBATb HAPYXHOMY AnamMeTpy TpyObl |~ » )
+0,3M. Ana 1py6 > 710 mm + 0,4 m. oo 5 tOCHOBaHl/le Tpy6Gonposoaa

0,10-0,15m

<> ~0,3-0,4m

Puc. 4. 1.2. PekomeHayemble napameTpb popus TpaHLLen
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OHo TpaHLwewn

[Ho TpaHLLen A0/MKHO ObiTb BbIPOBHEHO, 63 NPOMEP3LLMX YH4aCTKOB,0CBOOOXAEHO OT KaMHel 1 BanyHoB. MecTa
BblEMKW BaJlyHOB 4OJIXHbI ObITh 3aCbINaHbl FPYHTOM, YMJIOTHEHHBLIM [10 TOM X€E MAOTHOCTU, YTO U FPYHT OCHOBAHKS.

B rpyHTax, CKJIOHHbIX K CMELLIEHMIO, U NPK B0JIbLLIOK BEPOSTHOCTY BbIMbIBaHWS FPYHTOBLIMU BOAAMUW MaTepuana noa-
CbIMKW 1 0BCHINKM HEOOXOAMMO MPUHSATE COOTBETCTBYIOLLIE MEPbI AJ1 COXPaHEeHUs TPYHTa, OKpY>XKaloLlero Tpyoy,
B YMJIOTHEHHOM COCTOSIHUMU. B 4acTHOCTY, AHO TPaHLLEN MOXET YKPENIATLCSA re0TEKCTUIIbHBIM MaTepuraniom.

OcHoeaHue pns Tpybonpoeopa

HopmanbHasg TonwmHa cnosa noacbinku — 0,1 M. Ha ckanuctom rpyHTe
rnoAchkInka yctpamBaeTcs B 06s3aTtesibHoOM nopsiake. Ecnn gHo TpaHLen
ABNSAETCH CKaMCTbIM UM B AHE TPaHLLEN HAaXOASaTCS KaMHW BENMYNHOMN
cBhbile 60 MM, He06X0AUMO YBENMYEHME NOACHIMNKA [0 NOJIHOrO BblpaB-
HMBaHNSA AHA TPAHLLEWN.

J1ns noachInky NCNONb3YETCHA NECOK UV FPaBui (MakCUMabHbI pasmep
3epeH 20 MMm). B oTaenbHbIX Crnydasix BO3MOXHO NPUMEHEHME MaTepuana
¢ 6onbLLVM pa3MepoM rpaHyi. B niobom cnyvae, matepuai, NpUMeHsIEMBIIA
NS NOACHINKW, HE A0/MKEH UMETb OCTPbIX KpaeB. ECNM MECTHBIN rPYHT COo- /
OTBETCTBYET 9TUM TPEOOBaHNSIM, BbINOSIHEHWE NOACHINKM He 06513aTesNbHO.

Mopckinka fomkHa ObiTb POBHOM U HE AOJKHA YMAOTHATLCA. YNoTHe-

-

HU1IO A0 NSIOTHOCTY OCHOBHOIO FPYHTA NOANEXUT MaTepuarn, 3anosHSIOLLMNA Puc. 4.1.3.
yrnybneHus, 06pa3oBaBLUNECS NOCSE BbIEMKWN BaSTYHOB U APYIUX KPYMHbIX Crioii ocHoBaHus 19 Tpybornposoaa
06bEKTOB. (noaceinka, nogyLuka, rnocTesib)

O6c¢cbinka Tpybonpoeoaa

3BneyYeHHbI Npu OTPbIBE TPAHLLEN FPYHT MOXET ObITb MCMOb30BaH
0151 BbINOSIHEHMS 06ChINKN TPYObI, MPU YCIOBUM, YTO B HEM HE COOEPXUTCS
KaMHel (MakcMasbHO JOMYCTUMbIV X pasmep — 20 MM, OTAENbHbIE KAMHU
00 60 MM Takoke MOryT ObITb OCTaB/EHbI B FPYHTE). ECNn rpyHT Anst 06CbInku
npepnonaraeTcsa yrnjaoTHATb, TO OH OSKEH OblTb MPUroAHbIM NS TakoWn
onepauun. Ecnv nseneyeHHbIN rpyHT HE NPUroaeH st 06CbIinku Tpyobl, TO
051 9TON Lenun OOMKEH NCMO0Ib30BaTbCHA NECOK UKW MPaBuii C pa3Mepom
dpakunn 4o 22 mm nnu webeHb ¢ pamepom dpakumnn 4—22 Mm.

O6cbInka OoKHA OCYLLECTBSTHCS MO BCEN LUMPUHE TPaHLLEW A0 Nosy-
YeHUsi Ha, MOBEPXHOCTLIO TPyObI (Mocne TpaMOOBKW) CNOst TONILMHOM He
meHee 0,3 M. INepBbIi Crok He A0MKEH NPEBbILLIATL MOJSIOBUHbLI AVAMETPa
TPY6bI, HO He 6onee 0,2 M. BTopoit cnoi o6cbkinaeTcs Ao Bepxa TPpybbl, HO
Takke He 6onee 0,2 M. Bo BpemMs 06ChINKy rPYHT HEOOXOAMMO HAHOCUTb
C MUHMMaJIbHOM BbICOTLI. Henb3s cbpackiBaTb MacChl FPyHTa HEMOCPEACTBEHHO Ha TPyOy. O6cbinka Tpybonposoaa
00bIYHO NPOM3BOANTCS MOCSIE OKOHYaHUSA MPOKALAKM U NpueMKkm Tpybonposoaa. MNpur ncnonb3oBaHMM HAMNOPHLIX TPYO
MKAMJTACT ponyckaeTcsi nonHas 3acbinka TpybonpoBoaa B TpaHLLEE A0 NMPOBEAEHUS UCMbITAHUS HA FEPMETUYHOCTb.

Puc. 4.1.4. Obceinka TpybornposBoga

YnnotHeHue rpyHTa

'pyHTOBasi 06CbINka, yrjioTHEHHAs B Nadyxax TpybonpoBoaa, o6ecrnedmBaeT HEKOTOPOE CHUKEHWNE PACTArMBAOLLNX
ycunuii Ha 60KOoBblE CTEHKM TPYO OT BHYTPEHHET O AaB/IEHNSI TPAHCNOPTUPYEMO cpebl. CTeneHb YrioTHEHS 3aBUCUT
OT NpeaHa3HaYeHnss TEPPUTOPUN Haa, TPYOOMNPOBOAOM U AO/KHA ONpPenensiTbCs MPOEKTOM.
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YT1006bI U36EXaTb MPOCAAKN FPYHTa HaA TPYOGONPOBOAOM, HAXOAALLMMCS NOA A0POraMu, peKOMeHAyeTCH
yMnJoTHEeHUe 3anosiHeHust He meHee 95% moauduuMpoBaHHo BenuuuHbl MpokTopa.

Lnsa rny6okunx TpaHwweln (cbilie 4 M) cTeneHb yrnnoTHeHus — 90%. Onsa octanbHbix cnydaes — 85% mnmn cornacHo
yKasaHusM, AaHHbIM B NpoekTe. TpaMboBKY HEOOX0AMMO NMPOU3BOAMTL cnosMu TonwmHoi ot 0,1 o 0,3 M, yTpam-
60BbIBast Kaxablil Croi. ToNLmMHa yTpamboBbIBAEMbIX CJIOEB 3aBUCUT OT 0O0PYA0BaHUS U YCNOBUIA YNOTHEHMS. Mpn
BbIMOJIHEHUW 3TOM 331241 HEOOXOAMMO ObITb BHUMATESbHBIM. YIOTHEHME NEPBOro CNos (40 YPOBHS OCY TPYObI) He
DOJIXKHO NMPUBECTU K €e MOAHATUIO. TpamB0oBKY HEOOXOAMMO BhIMNOJIHATL OAHOBPEMEHHO C IBYX CTOPOH Tpy6onposoaa
BO n3bexaHne ero nepemetleHus. MNpuv noaceinke rpyHTa 1 3acbinke Tpydonpoeoaa crnenyeT cneguTb, YTOObl FPYHT
He cofep>kas KPYMnHbIX BKITIOYEHMN. TpaMBOBKY rpyHTa HEMOCPEACTBEHHO HaA TPYOOI MPOmn3BOasAT, MPeaBapUTESIbHO
obecneyns paccTosiHne He meHee 0,3 M 10 ee NOBEPXHOCTMU.

Tabnuua 4.1.1
TonwmHa ynjioTHIeMbIX CJI0EB U KOJIMYECTBO TPaMOOBOYHbIX MPOXOA0B

KonuyecTtBo npoxogos MakcumanbHas TONMWMHA  MuHUManbHbIA

ANa AOCTNXXEeHNnsa ynJOTHAeMOro csosi, m cnon

Tpebyemoii kKaTeropum , & 00CbINKU
Cnoco®6 - x =
NJAOTHEHUd D 'S q:, E g S
y no ctaHaapTy E 2 e :=>- TPYy6 A0
MpokTopa, % 2 % 5 .:g YNNOTHEHUs
o @ M
YnnoTHeHne Horamm - 3 0,15 0,10 0,10 0,20
Y
N 3 1 0,15 | 0,10 | 0,10 0,20
LITaMmnom, BECOM MuUH. 15 kr
YnnoTHeHne BUOpOLLTaMMoM, 3 1 0.10 ) ) 0.15
BECOM MUH. 70 kr
yI'IJ'IOTH?HVIe BUOpPALIMOHHOM 4 1 0.10 _ ) 0.15
NAnUTON, 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
MWH. 600 kr 4 1 0,40 0,15 - 0,50

TMpumeyaHmne: KpyrHO3ePHNCTbIE MaTepuasbl, Takme Kak LLebeHb ¢ pazMepoM ¢ppakumm 8—12 Mm, 8—16 MM vnav rasibka 8—22 Mm,
SIBJISIIOTCS CAMOYI/IOTHSIIOLLMMUCS Matepuasiamu, v rMpu X UCroIb30BaHWM 7151 3aCbkinku cosimu TonwmHori 0,15-0,20 m obe-
crne4uBaeTcs yrnaoTHeHve > 93% moanduumpoBaHHON BenyyHbl [pokTopa.

OkoHuarenbHAas 3ackinKa TpaHLWweun

K oKOH4YaTenbHOM 3acbInke TPpaHLUEen MOXHO MPUCTYNaTh NOCSIE BbIMNONHe-
HUS 3acbInky TPyGonpoBoaa 1 TpamMOOBKM rpyHTA.

Bo Bpems BbINONHEHWS 3acbINkn Hag, TPyOONpPOBOLOM PEKOMEHAYETCSH
NOMEeCTUTb CUrHasbHYIO NeHTy. Hapg rasonpoBogamMu npeaynpeantenbHas v
NeHTa nomeLLaeTcs B 06s3arenbLHOM nopsake. [1ns Toro 4tobbl B fanbHEN-
Lem nerye 66110 MAEHTUGULMPOBATL TPYOONPOBOAbL!, MPUMEHEHME TaKoh
NIEHTblI PEKOMEHYETCH TaKXKe Ha Apyrux TpybonpoBoaax.

[lns 3aCbINKy MOXHO NPUMEHSTh FPYHT, BbIHYThIV U3 TPAHLLEN, UV APYION,
COrflacHO yka3aHusiM NpoekTa. luameTp yacTuu, matepmana, npuMeHSIeMOoro
[LJ191 3aCbINKM TpaHLUewn, He AomkeH npesbiwaTte 300 MM. Henb3s cbpackiBaTb
B TPaHLLE KaMHU, LebeHb C OCTPbIMU KpasiMu 1 60/1bLUMX pa3MepoB. [pyHT
He [,0/KEH OblTb 3aMOPOXEHHBIM M1 OKOMKOBAHHbIM. Puc. 4.1.5.

OkoHyaTtesibHasi 3achlrnka TpaHLwewn

|
UKAMNNACT’ www.icaplast.ru

TPYBHbB M 3ABO[



M3rnb M3 tpy6sl npu MoHTOXE

Bnaropaps Takomy npenMyLLecTBY HanopHbIx Tpy6 na M3, kak rubd-
KOCTb, U3MEHEHWE HamnpaB/ieHNss Ha Tpacce NoJIM3TUIIEHOBOrO TPybo-
NPOBOZA MOXHO BbINOJIHUTL MyTEM AOMYCTUMOro 13rnda Tpyosl. B Takmx
cnyyasix OTnagaeT HeobxoAMMOCTb B MPUMEHEHUM OTBOAOB. Paauyc
13rnba NonnMaTUIEHOBOW TPYObl 3aBUCUT OT Takmx GakTOPOB, Kak aAna-
meTp, SDR, ycnoBus npoknaaky u T. m.

PekomeHayeMbIi MUHUMaIbHbIV pagnyc narmba ais nonMaTUIEHOBbIX
Tpy6 c SDR11; SDR13,6; SDR17; SDR17,6 He MOXeT ObITb MEHbLLE, HEM
R > 20 - d. Ecnv npoknagka Tpy6onpoBoaa BbIMOMHAETCS NPy HA3KOMN
BHELLHEeN TemMnepaType i no Hemy 6yaeT TPaHCMopTUPOBaTbLCS BoAA
C HU3KO TemMnepaTypoi, paanyc narnda fomkeH ObiTb YBENNYEH: MUH.

R> 35 - d. Ins ToHKOCTEHHBIX TPYy6onposoaos ¢ SDR21; SDR26; SDR33 Puc. 4.1.6.

1 SDR41 MUHUManbHbI pagmnyc n3rnbda Takxke A0JIKEH OblTb YBENMYEH. Yknapgka B TpaHLLEo npeaBapuTesibHO

PacueT MuHMManbHOro paauyca narnta tpyo ns Nd 61 npreeneH CMOHTUPOBAHHOMO

B Paspgene 2 «[MpoekTnpoBaHue...» (tabn. 2.6). Y MeloLLero AoryCTUMbIV paauyc
B cnyyasx noctaBku Tpyb B ByxTax HEOOXOOMMO UX yKNaabiBaTb narnba Tpyborposoaa

B TPpaHLLUedAX B TaKOM HarnpaBJieHN n3rnba, ¢ Kakmm oHu Obln nepBo-
Ha4YaJIbHO HaMOTaHbl Ha 3aBoJeE.

BecrpaHweiiHbie TexHonorun npoknaakm M3 Tpybonpoeogos

BecTpaHLleiHble TEXHOIOrMN NO3BOJSIOT M36exaTb 3aTpaT, CBA3aHHbLIX C PACKOMKOW TPaHLUEN, ee 3aCbINKoM,
YJIOTHEHUEM, TPaMOOBKOW 1 T. N. He TpebyeTcs ocTaHaBNMBaTb AOPOXHOE ABUMXEHME. [paKTUYeckn NMKBUONPYIOTCS
3aTpaTbl, CBSA3aHHbIE C N3FOTOBJIEHNEM HOBbIX MOBEPXHOCTEN (MOCIE 3aChINKN OTKPLITON TPaHLIEeW), BPEMEHHbIX
nopor, 06be3nos, a Takke Apyrue CBA3aHHbIE C 3TUM 3aTpaThbl.

Mpoknaaka MEeTOAOM rOPU3OHTANILHO-HANPABNEHHOTO BypeHus B rpyHTe
(npokon, metop kpota)

MeTop, ropMsoHTaibHO-HanpaBieHHOro BypeHns SBNSETCS Hanbonee NOonynsipHbIM U LLMPOKO NPUMEHSEMBIM.
OH BECbMA 9KOHOMMWYEH B CUTyaumsix, Koraa HeobxoanumMo NposioXuTb TPYOONPOBOA, Nog, NPOe3XKel 4acTbio N HET
BO3MOXHOCTWN NPOBOAMTbL NPOKIAAKY B OTKPbIThIX TPaHLlesax. MeTo, N03BONSET C TOYHOCTbIO 10 HECKOJIbKUX CaH-
TUMETPOB NPOKNaabiBaTh nog 3emneit M3 Tpyosl agnnHo 6onee 100 m n anametpom go 630 mm 1 6oree.

A B

Puc. 4.1.7. lNpoknanka MeTogoM ropu30HTaIbHO-HaNpPaB/I€HHOro 6ypeHus

B BbINONHAEMbIX paboTax o npoknaake TpybonpoBoaa AaHHbLIM MeToA0M (puc. 4.1.7) MOXHO YCNIOBHO BbIAENNTb
Tpu 9Tana.
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Ha nepeom aTane cneumansHas 6ypunbHas ycTaHOBKa Npon3BoamMT OypeHure No 3aaHHON TpaekTopum (OT OT-
MeTKM A K oTMeTke B). [Mpn aTom Byp MUMEET MEHbLUMIA AMAaMETP, YEM NPeAHa3HaAYeHHas K MpoTackMBaHuio Tpyba.

Ha BTopom aTane B Touke B NpoM3BOAMTCS NOArOTOBKA K MpOTackmMBaHuio Tpybonposoaa: BypuibHas rosoeka
3aMeHSIETCS Ha rosIoBKy 60MbLIEr0 AMaMeTpa, 3a Hell NPUKPENISETCS MPUroTOBMIEHHAs K NMpoTackmeaHuio™ M3 Tpyba.

Ha TpeTbem aTane npovcxoauT HENOCPeaCcTBEHHOE NPOTackneaHue Tpyb6onpoBoaa OT OTMETKM B 0 OTMETKM A.
BypunbHas yctaHoBka BTarusaeT 13 TpyOy B NOAroTOB/IEHHbI HA NEepBOM aTane kaHan. [pu 3Tom nepBon uaeT
rosoBKa, MMeKLLAas HECKObKO 60NbLUMIA AnaMeTp, YeM NPUKPENIeHHasa 3a Heli Tpyba.

HanopHasa Tpy6a u3 N3 — Hanbonee noaxoaalmini matepuan ans Nnpoknagku MetToaoM ropnusoHTanbHO-
HanpaesneHHoro 6ypeHus. NMonnatuneHosble TPpyobl MKATMJIACT 06napatoT [OCTATOYHOM MMOKOCTHLIO M MPOYHOCTbLIO,
CNOCOOHbI BbIAEPXMBATb 3HAYNTESbHbIE PACTAMMBAIOLLNE HArPY3KN.

Kak npaBwuno, ons 6ectpaHLeiHo Npoknaakn He BO3HMKAET HE0OX0AMMOCTb B MPUMEHEHMN KakuX-11Mbo cnewum-
anbHbIX 13 TpYd 1 NpuMeHsoTCs 00bl4HbIE HanopHble M3 Tpybbl HA COOTBETCTBYIOLWME paboyme AaBEeHUS.

MoapobHyo KoHcyNnbTauMio 06 0COOEHHOCTAX NMPUMEHEHUS HAMOPHbLIX TPYO 13 MO ona ropnsoHTanbHO-
HanpaBfiEHHOro BypeHnss MOXHO Noay4nTb y cneunanmuctos NKAMJIACT.

Mpoknaaka NpoTArMBaHMEM C OQHOBPEMEHHBIM PA3PYLUEHMEM CTAPOW TPYObI
nnm 6e3 TaKoBoro

K Hanbonee pacnpocTpaHeHHbIM GECTPAHLLEHBIM TEXHOSIOMMSIM OTHOCUTCS TEXHOJOMMS «PeNaHUHI» C NPOTacKu-
BaHveMm N3 Tpybbl CKBO3b M3HOLLEHHbIV TPYOONPOBO, Kak 6e3 pa3pyLueHust, Tak 1 C paspyLleHeM NocieaHero.

4.2. CNMMOCObbl COEANHEHUSA MOJINITUNEHOBBIX TPYB. TPEBOBAHUA
K COEOQUHEHUNAM

BaxHenwmM TpeboBaHeM, NpeabsBAsieMbliM K COEANHEHUSIM, SABSIETCSA HAOEXHOCTb, MO KOTOPOI NOHUMaIOT
MX PaBHOMPOYHOCTb TPYOOMNPOBOAA B 9KCMJTyaTaLMOHHbIX YCIOBUSIX.

B 3aBMCUMOCTN OT DYHKLUMOHANBHOrO Ha3HA4YEeHUs COeaNHEHNS Pa3aensioT Ha ABe rpynibl: HEPa3beMHbIE, T .e.
Takue, pazbopka KOTOPbIX HEBO3MOXHA, 1 padbeMHbIe, KOTOPbIE MOXHO pa3obpaTthb B TEHEHWE CPOKa AKCMyaTaLmm.

PasbeMHble coeguHeHuUs

PasbemHble coeanHeHvs ais N3 Tpyb noapobHo paccmoTpeHsl B Pasaene 1 «0O6Las TexHuyeckasi MHbopmaums».

HepasbeMHble coepuHeHus

HepasbeMHble coeguHeHus M3 Tpyd nosyyatoT cBapkoi. Xopo-
Lasi CBapMBaeMOoCTb SBASETCH OAHMM U3 BaXHenwmnx dakTopos,
OonpeaenuBLLMX LUIMPOKOE NpuMeHeHre M3 Tpy6.

Mpu cTPOUTENLCTBE HAMOPHLIX MONNSTUIEHOBLIX TPYOONPOBOA0B
B OCHOBHOM MCMO/b3YETCSH CBapKa HarpeTbiM MHCTPYMEHTOM
BCTbIK.

Puc. 4.2.1. CoeanHeHne Tpyb cBapKoi BCTbIK

* MCI'lOﬂbSyIOTCH rnoJsinaTnsieHoBble pr6bl, rnocrtynuBLIne B 6yXTaX WJin cBapeHHsbIe B NJ1ieTb Ha MecTe.
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®o104.2.1.
CrbikoBasi cBapka 13 1py6 IKATJIACT B nosieBbix yCJ10BUsIX

KayecTBeHHas cBapka HarpeTblM MHCTPYMEHTOM
BCTbIK 06ecneymnBaeT paBHOMPOYHOCTb CBAPHbIX LLBOB
TpyO6 13 3 1 xapakTepusyeTcs cneayoLlymm nokasa-
Tensmu: Npu CBapke BCTbIK (B OTANYME OT CBAPKU Bpa-
cTpyb) coeamnHeHne Tpyd mexay coboii He TpebyeT oo-
MOJIHUTENbHbIX AeTanen (My®dT) 1 BbINOSHAETCH OAHUM
LUBOM; BblieNIeHne BpeHbIX ra3000pasHbiX MPOAYKTOB
pasnoxeHus NOAMMEPHOro MaTepuana npu ceapke
BCTbIK HE3HAYUTENbHO. CBapKa BCTbIK MPON3BOANTCHA
C nomoLbto crneymanbHoro obopynosaHumsa. Ceapka
Tpyd Mexay coboi n ¢ GacoHHbIMU OeTansgsMm MOXeT
BbIMNOJIHATHLCS B MOJIEBbLIX YCIOBUSIX.

OTBOAbI, TPOMHUKM 1 APYrMe COeAMHUTESbHbIE AETaNn 3apaHee U3roTaBnBaioTCa Ha 60ee ClI0XHOM 06opy-

J0BaHNN B 3aBOACKNX YCJIOBUSAX.

®oto 4.2.3. [pumepbi coeanHnTeNbHbIX AeTaneri v y3108 IKATJIACT, Bbirno/IHEHHbIX CBapPKOU BCThIK. CieBa: HepaBHOMPOXOAHOM
TpoviHnk 900 x 200 SDR17 13 100. Cnpasa: TpoviHuk MKATJIACT ¢ MOHOUTHBIM kKopriycom 1000 x 225 SDR17 13 100

B cTecHeHHbIx yCnoBusx, korga npmMMmeHeHne CTbIKOBOM CBapPKM HEBO3MOXHO, NMPUMEHAETCA CBapKa AetaiamMu
C 3aknafHbIM HarpeBaTesibHbIM 3IeMeHTOM (geTtansamu ¢ 3H).

®or10 4.2.4. CBapka mypTtori c 3H

www.icaplast.ru
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Mcnonb3oBaHune MmydT ¢ 3H no3eonsieT ceapmBaTb TPYObl C Pa3fINYHOM TONLLMHOM CTEHKM, B TO BPEMS KaK npu
CTbIKOBOW CBapke MOryT COEANHATLCS TPYObl TONBKO C OANHAKOBOM TOMLLMHOM CTEHKM.

\ o/

P i B

Puc. 4.2.3. Vicrionb3oBaHue MmydTsi ¢ 3H nossonset ceapusatb TpyObi ¢ padandHsiM SDR

CBapka getansiMu ¢ 3ak/iafiHblM HarpeBaTesibHbIM 3/IEMEHTOM Tak e SIBNIIeTCH OCHOBHbIM BUAOM cBapku ons M3
Tpyo6 Manbix AgnameTpoBs (MeHee 50 Mm)*. [pu aToM cnocobe coeanHeHNs yBeMYMBAETCS NoLLLaab CBApHOIo LWBa,
a Takke obecrneynBaeTcs onpeaesieHHas caMOLLEeHTPOBKA TPYObI.

Tabnuua 4.1.2

Tunbl Hepa3bEeMHbIX COeANHEHUA HanNopHbIX TPyOo us NI

LOwnameTp Tpyo, Mm

Tun Hepa3beMHOro coeguHeHus

TopueBas cBapka

63-1200

AnekTpocsapHas MydTa (MmydTa c 3H)

16-800

TexHonorus nojty4yeHus CBApPHbIX COGHVIHGHVIFI MNOJINITUNEHOBbIX Tp)’6

lMpn cBapke HarpeTbiM UHCTPYMEHTOM BCTbIK
TPybObl COEOMHAITCS MeXAy coO0M OnnaBieHHbIMU
TopLuamMm (KOHTakTHas TenaoBasa cBapka).

OTOT cnocob CBapkn ABASETCS AOMUHUPYIOLLUM NpU
coeamHeHnn TPyo C TONLUMHONM CTeHKM Bonee 4 mm. na
Harpesa MHCTPYMEHTa MCMNONb3YeTCH SNEKTPUHECKUIA TOK.

BaxxHoe mecTo BCnepn, 3a CBapKOW HarpeTbiM UHCTPY-
MEHTOM 3aHMMAET CcBapKa TPYO AeTansiMu ¢ 3akagHbIMU
HarpeBaTensMun, KoTopasi nokasana HanbosbLUyo 3dh-
(bEKTUBHOCTb NPV coeanHeHMM Tpy6 Manoro avamerpa
1 MPW BbINOJIHEHUN COEOVIHEHUI B TPYAHOOOCTYMHbIX
MecTax. [lpn ceapke AeTtanaMu ¢ 3aKjlagHbIMU
anekTpoHarpeBarenamMmu (3H) TpyObl coeamHsaoTCA
Mexay Cobo Npy MNOMOLLM CrieumasibHbIX MON3TUNEHO-
BbIX COEAMHUTESbHBIX AETANIEN, UMEIOLLX HA BHYTPEHHEN
MOBEPXHOCTU BCTPOEHHYIO 3NIEKTPUYECKYIO Crivipaslb U3
MeTaINYeckor NpPoBoJIokK. MonyyeHre cBapHOro co-
edNHEHNS NPONCXOAUT B pedyNbTaTe pacniasBfieHns
NonMaTUNEeHa Ha COeAMHSAEMbIX MOBEPXHOCTAX TPYO
v netanen 3a c4eT Tenna, BbIAENSEMOro npy npoTekaHnm
3NEKTPUYECKOro Toka no NPOBOIOKE CAnpanu.

JlaBneHve B 30He CBapKM CO34aEeTCH 3a CHET TEMIOBO-
ro paclumpeHus Tpyosl. Lindpamm «1» n «2» (puc. 4.2.5)
MoKasaHbl «XON0AHbIE» 30HbI, MPENATCTBYIOLLME BbITE-
KaHWIO pacnnaBa 13 30Hbl CBAPKU.

=\

Harpesaresb
Tpyba

210°C+10°C

N

CBapHoOe coeanHeHune

Puc. 4.2.4.
TNpyHLMM MOJ1y4eHVs CTIKOBOIO CBapHOIro COeANHEeHNs

* lpw cBapke BCTbIK Masibix (50 MM 1 MeHee) AnaMeTpOB BaJ/IVIK LLBA CYLLECTBEHHO BAVSIET HA MJIOLLE b MPOXOAHOro ceveHus. s
TOHKOCTEHHBIX TPYO (C y4ETOM [0MYCKOB Ha HapyXXHbIe ANaMeTPb! U TOJLLMHBI CTEHOK) CMELLEHNE KPOMOK MOXET ObITb CPaBHUIMbIM
C TOJILUMHOV CTEHKW. B CBsI31 C 9T1M CTbIKOBasI CBapka MasibixX ANaMETPOB 3aMEHSIETCSI Ha CBAPKY C MOMOLLbIO 9/IEKTPOMYPTbI WU

PazbLEMHOE COeANHEHNE KOMIMPECCUOHHBIM PUTUHIOM.
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[MockonbKy NOAMSTUNEH MO CBOVMM PEONOrMYeCKMM CBONCTBAM OTHOCUTCSH
K Fpynne XOopoLlO CBapMBaeMblXx MaTepManoB (TeMNepaTypHblii MHTEpPBan
BA3KOTEKy4ero coctosHus AT 6onee 70 “C, MMHMMarnbHas BA3KOCTb pacriasa
MeHee 10° MNa-c), BbilleonucaHHble crnocobbl Nokas3ann CBOe NpPenMyLLeCcTBO
nepea.apyrumm B CUiy CBOEMN TEXHNYECKOM MPOCTOTbI M OCTATOYHOM HAAEXHOCTH.

OpraHusaumns nposeaeHUs cBApPOUHbIX pabor

CBapOYHO-MOHTaXHble paboTbl 0ObIYHO HAYMHAKOTCS NOCSe TOro, Kak onpeae-
JleHa Tpacca 1 COCTaB/ieH akT pa3buBKM 1 Nepeaadm Tpacchl Ans Nog3eMHOro
Tpybonposoaa.

B nepvion MoHTaxa TpybonpoBoA0B TPyObl NEPUOANYECKN BIBO3AT HA 0O EKT
CTPOUTENbLCTBA, rAe AN HUX YCTPanBalT BPEMEHHYIO MIOLWAAKY AJ151 XPaHEHMS
(L0 MOCTEMEHHOr0 NCMNONb30BaHUA BCEX TPyD). PekomeHayeTcs BbIBO3UTb TO
KOJIM4eCTBO TPyDH, KOTOPOE COOTBETCTBYET CMEHHOW BbipaboTke. B kayecTse
BPEMEHHOW MoLwankm BelOMpaloT BO3BbILLIEHHbIA POBHbIN Y4acTOK, KOTOPbIN
o6opyayloT Henpo3payHbIM HABECOM U/ TEHTOM A1 3aWUTbl TPYO OT NPSMBbIX
COJIHEYHbIX NTy4en.

Mepepn pasmelleHeM cBapo4HOro 060pya0BaHMS AOMKHbI ObITb MOMHOCTbLIO
3aKOH4Y€eHbl paboTbl N0 pa3buBKe Tpacchl. PekoMeHayeTcs NpoBecTy Npeasapu-
TENbHYIO PacyYUCTKy Tpacchl, Ans8 TOro 4Tobbl o6pa3oBanack CrjaaHMpPoOBaHHas
rnonoca wmpuHon 1,5 m ons pasmeLLeHns cBapoyHoro o6opyaoBaHus. CBapoyHoe
obopynoBaHne pa3MeLlaloT Ha y4acTkax, Kyaa HEBO3MOXEH MPUTOK A0XAEBbIX
1nun Tanblx BoA,. B cnydasx npoBeaeHns CBapoYHbIX paboT BAOJIb aBTOA0POr BO-
KpPYyr MecTa VX MPOBEAEHNS BbICTABNASIOTCA NpeaynpeanTenbHble 3HaKn. JLomKHO Puc. 4.2.5.

ObITb NPenycMOTpeHo obecnedyeHre 6€30NacHOCTM paboTalLlmx OT 3aHOCa  [Ipouecc cBapku mypTori ¢ 3H
TPaHCMOPTHbIX CPEACTB 1 BO3AENCTBMS BbIXJIONOB ABUraTENEN.

Mpu pasmelleHnn ceapo4yHOro obopynoBaHns Os CTbIKOBOM CBapKu TOP-

LLOBOYHOE YCTPOWCTBO M Harpesatesib pacrnonaraloT B HenocpeacTBEHHOM 6M30CTU OT LLeHTpaTopa CO CTOPOHbI,
CcBOOOHOWM OT CKNaaMpoBaHHbIX TPYD. Bo nsbexaHve 3arpsa3HeHnin n NoBpeXaeHUI TopLeBaTeNb 1 HarpeeaTtesb
DOJKHbBI HAXOAUTLCSA B TPAHCMOPTHOM KOHTEHEPE. ABTOHOMHbIV MCTOYHUK 31EKTPOCHAOXEHMSA pacrnonaratoT Ha
pPacCTOSiHMM B HECKOJIbKO METPOB C NOABETPEHHOI CTOPOHLI. [lepes Hayanom paboT NpuHMMatOTCs HeobxoanMble
MepbI MO 3aLuu1Te NAEN OT NMOPAXKEHUS SIEKTPUHECKMM TOKOM (3aLUMTHOE 3a3eMeHne, pasaennTenbHble TPaHC-
dopmartopsbl 1 Apyrne MeponpuaTus, npeaycMoTpeHHble Npasunamm yCTporcTBa 3/1IeKTPOYyCTaHOBOK). B cnyyae
NpOBEEHMS CBAPOYHbIX PAabOT B TEMHOE BPEMS CYTOK OPraHn3yeTcst MECTHOE OcBeLLeHue. NoTpebHOCTb B 3aLLMT-
HbIX ManaTkax, 3alMLLaoLLIMX MECTO CBApPKM OT Blaru 1 BETPa, ONpeaensetcs B 3aBMCUMOCTU OT KIIMMATUYECKNX
YCNOBUIA (BO BpEMS [OXAS, CHeronaaa, TymaHa v npu Betpe cBbitie 10 m/c).

K nponssBoacTtey paboT No CBapke M KOHTPOJIIO 32 €€ NPOBeAeHMEM AOMYCKATCS aTTeCTOBAHHbIE CBAPLLMKN
1 CrneumanncTbl CBAPOYHOro NPOM3BOACTBA, NpoLleline cneumanbHyo NoAroTOBKY M aTTeCTaLMIO C NMPOBEPKOWA
TEopeTUYECKMX U NPaKTUYECKNX HABbIKOB 1 MMEIOLLME YOOCTOBEPEHME YCTAHOBIEHHOM HOopMbl. XKenaTenbHo,
4TOOblI CPOK AENCTBUS UX KBANTUPUKALMOHHbBIX YOOCTOBEPEHUI NepeKpbiBan NaaHNPyeMbli CPOK BbINMOJIHEHUS
paboT. CBeaeHns 0 cBapLUmKax 1 BbINMOJHAEMbIX UMW paboTax A0IKHbI eXeQHEBHO GUKCUPOBATLCS B XypHase
CBapOYHbIX paboT. XKypHan cBapo4HbIX paboT SBSETCS OCHOBHBIM NEPBUYHBIM MPOV3BOACTBEHHLIM JOKYMEHTOM,
OTpaXxatoLLM TEXHOIOMMYECKYIO NMOCIE0BATENBHOCTb, CPOKW, KAYECTBO BbIMOSIHEHMS CBAPOYHbIX PaboT.

Ceapka BCTbIK: NOPSAAOK BbINOSIHEHUS onepaumii

CBapKoW HarpeTbiM MHCTPYMEHTOM BCTbIK COEAUHSAITCA MONMNaTUNEHOBbIE TPYObl AnameTpom ot 50*
0o 1200 mm.

* C TOJILLMHOV CTEHKM He MeHee 4 MM.
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PaboTbl Mo CTbIKOBOW CBapke AO/MKHbI MPOM3BOANTLCS Npu TemnepaType Bo3ayxa ot —10 go + 30 °C. Ha npuse-
OEeHHble TeMNepaTypHble MHTEPBabl, Kak MPaBuo, pacCYMTaHbl CTaHOAPTHBIE TEXHONOMMYECKNE PEXNMbI CBAPKU.
Mpu 6onee LWLIMPOKOM MHTEPBASE TEMMNEPATYP CBapPOYHbIE PabOThl CEAYET BbINOJIHATL B MOMELLEHUSAX (YKPbITUSIX),
obecneunBatoLLmx cobnogeHre 3a4aHHoro TemnepaTypHoro nHTepeana.™

Mpou3BoACTEBO CBApPO4HbIX PaboT 3aksio4yaeTcs

B NOArOTOBUTEJIbHbIX Onepauusx

1 coOCTBEHHO CBapKe Tpyo.

MoaroroeuTenbHbIE ONEepauumn BKJIOYaloT:

* MOArOTOBKY M NPOBEpKYy paboToCnoCOBHOCTM CBAPOYHOIO
obopynoBaHus;

* MOArOTOBKY MECTa CBapku 1 pasMeLleHre CBapoyHOro

obopynoBaHus;

BbIOOP HEOOXOAMMBIX MApPaMeTPOB CBapPKW;

* 3aKkpernsieHne N LeHTPOBKY Tpyb 1 aeTanem
B 3aXMMax LeHTpaTopa CBapOYHON MaLLWHBI;

* MexaHu4ecKky 06paboTKy TOPLOB CBAPUBAEMbIX Puc. 4.2.6. 3akpernieHve v LeHTpoBka Tpyo
NOBEPXHOCTEN TPyb 1 AeTane. B 3aXyMax LieHTpaTopa CBapOYHO MaLLviHb]

Mpwv noaroToBke cBapoO4YHOro 060pyaoBaHUSA NoaOMPaOTCS
3aXMMbl 1 BK1aabILLn, COOTBETCTBYIOLLME ANaMeETPY CBapu-
BaeMbIx Tpy6. Bknagbilum 3aKMMOB O0KHbI OblTb YACTLIMM,
6e3 CKOJIOB U 3ayCeHL,eB, KOTOpble MOrn 6bl NOBPeanTb
NOBEPXHOCTb TPYO. TpyLLMECS MOBEPXHOCTU METa/INYECKNX
[eTaner NoKpbIBalOTCH cMa3kaMuy No pekoMeHaaunsam n3ro-
ToBUTENS. Paboure NOBEPXHOCTM HarpeBaTens U MHCTPYMEHTa
05 06paboTKN NONIMSTUIEHOBBIX TPYO OYNLLIAIOTCS OT MbIAN 1
OCTaTKOB MOMV3TUNEHA MPY MOMOLLM YACTBIX 1 CyXMX XJ10Mn4a-
TOOYMaXKHbIX UK NIbHAHBIX TKAHEN (N OepeBsAHHbIX JIONaTo-
4yek), a Npy He0BXOAMMOCTU NPOTUPAIOTCHA PACTBOPUTENSAMNA.
OuncTKy HarpeBaTensa OT OCTAaTKOB HAUMLLErO NON3TUIIEHA
NPOM3BOAAT B ropsiieM COCTOSIHUN. InekTpuyeckne kabenm
MOJIHOCTBIO pas3mMaThbiBalOT U MPUCOEANHSAIOT K aBTOHOMHbLIM  Puc. 4.2.7. BBeneHve Topuesartess 41 MexaHN4eCcKom
MCTOYHMKAM MUTAHUS UN 3N1EKTPUYECKON CETU. 06paboTky TOPLIOB CBapUBaEMbIX NOBEPXHOCTEV TPY6

PaboTtocnocobHOCTbL 000pyn0OBaHUS ONpenenseTcs npu
BN3yasIbHOW NPOBEPKE KOMMAEKTYIOLWMNX Y3/10B CBAPOYHbIX
MalUVH, annapaToB, NPUCNOCOBNEHNA N UX KOHTPOJIbBHOM
BKJTIOYEHUN. Y CBAPOYHbIX MALUNH CTbIKOBOM CBAPKM NPOBEPSI-
10T MJIABHOCTb NEPEMELLEHNSA MOABMXHOIO 3aXK1Ma LLeHTpa-
Topa n paboty TopuesaTensa. Ocoboe BHMMaHVE yaenseTca
BN3yaslbHOW NPOBEPKE UIONALUN SNEKTPUYECKUX kabenen
1 3a3emnuTenen. AnekTpoarperarbl aBTOHOMHOIO 3/1EKTPO-
MUTaHWS OOKHbI ObITh 3anpaB/ieHbl TOMJIMBOM U MPOBEPEHbI
Ha MCMPaBHOCTb KOHTPOJIbHbLIM 3aMyCKOM.

PasmelleHrne cBapo4yHOro o60pyaoBaHMs OOMKHO NPo-
MN3BOAMTbLCS Ha 3apaHee PacyHULLEHHOW U CriaHMPOBaHHOM
nioLLanke nnv Tpacce TpybonpoBoaa Nocse CKnaaupoBaHus
Ha Hell NoNMaTUNeHoBLIX TPY6. Mpy HEOOXOAMMOCTU MECTO
CBapKM 3alMLLAoT OT aTMOCMEPHbIX 0CaAKOB, MblI 1 Necka Puc. 4.2.8. lNanatka g5 3aLmtsl
npv NOMOLLY TEHTOB UM NManNaTok. OT HEGIAronMPUSITHBIX MOrOAHbLIX YCIOBUI

* CBapka Tpy6 npw temnepartypax Hmke —10 °C Takke HexenaresibHa, T. K. BO3MOXHO MepeoxIaxaeHne pacriiaBa B TeXHOI0MMYeCKO
nay3e. Kpome Toro, cavLKoM GbICTPOE OX/1aXXAEHNE Bbi3bIBAET B 30HE CBAPKU 3HAYNTEsIbHbIE BHYTPEHHNE HarpsiXeHusl, KOTopbie
He yCreBaroT CITIaxXuBaTbCs (3a cHeT rnepexoaa 4actv gegopmannii B BbICOKOI/1aCTUYHbIE) 0 TOro, Kak K LUBaM MpuKIaabIBaloTCs
J10MMOJIHUTETIbHbIE MOHTaXHbIE Harpy3ku (OT BbIeMKU TPYO 13 3aXVIMOB CBapPOYHOM MalLMHbI, NepemMeLLeHVs rnieTei B4O b TpaHLIen
nnp.). Takum 06pa3oM, yCTaHOBIEHHBIV [U151 CBapKV MHTEPBaJ1 TEeMIEpaTyp okpyxaroliero Bozayxa (ot — 1040 + 30 °C) senisietcs Makcu-
MaJIbHO [I0MYCTUMbIM C TOYK 3PEHUS1 0OeCriedeHus HaaexXHOCTY CBaPHbIX COeAMHEHWIA. EC/N B TEXHUHECKIX YCII0BUSIX, CTaHAapTaxX uam
cepTugukaTax Ha Matepuasibl OnpenesseHa BO3MOXHOCTb 0COO0Ir0 TEXHOIOMMHYECKOro PexXvMa CBapKy rnpv 60/1ee LLIMPOKOM ANarna3oHe
TEMreparyp OKpyXaroLLero Bo3ayXa, YeM yKka3aHo BbiLLe, TO CO34aHWe YKPbITUIA He TpebyeTcs.
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B ChIpyI0 11 [OXAMBYIO MOroay MOXHO PEKOMEHA0BATH
yCTaHaBNMBaTb CBApPO4YHOE 0O60PYN0BAHNE HA EPEBSH-
Hble WnThl. Mpu cBapke BCTbIk CBOOOAHbLIV KOHEL, TPYObI
VN NIETU 3aKPbIBAKOT MHBEHTAPHbLIMU 3arsyLLKamMuy ois
npefoTBpaLLEHNss CKBO3HSKOB BHYTPU CBaprBaeMblX
Tpy6.

OCHOBHbIMM NapamMeTpamu Npu CBapke HarpeTbiM
MHCTPYMEHTOM BCTbIK SIBASIIOTCS TemMnepartypa Harpe-
TOro uHcTpymeHTa (T,) n BenuyvHbl pasnexus (P, P,
nP ynepemenn(t .ttt nt ). JAnamalmH cpydHbiM
ynpasfieHnem TEXHONOrMYeCknii napameTp ¢, (Bpems Ha-
pacTaHusi AaBAEHWSt 0CaOKN) MOXET HE HOPMUPOBATLCS
13-3a C/IOXHOCTU ero peanmaaumm. 3Ha4eHne napame-
TPOB NPMHMMAETCS B COOTBETCTBUM C PEKOMEHAALMSMM
3aBOJa — N3roTOBUTENS CBAPOYHOro 060pyaoBaHus. ns
ABTOMATM3MPOBAHHbIX MALUMH 3HA4YEHUS NapamMeTpoB,
KaK npaBuo, 3aHeceHbl B 610K NaMAaTM yNpaBnsaoLwero Puc. 4.2.9. KoHTpos1b TeMneparypbl
YCTPOWCTBA UM CHUTLIBAKOTCS NMpu nomowm ¢GoToon- Ha MOBEPXHOCTU HarpeBaTesis
TNYEeCKOro kapaHjalla c naacTMKoBOW KapToyku. Kak
npasunio, B 3TOM Clly4ae M3MEHEHNE NapamMeTpPoB UM HEBO3MOXHO, NN MOXET NPOU3BOAUTLCA TOJIbKO NOcne
CUnUTbIBaHUS 61OKOM aBTOMATUKM KOAA CO CneumanbHON YyNpaBasiowen KapToUku («<MacTep-KapThbl»).

HacTtpoiika Temnepartypbl HarpeBaTens NPOn3BOANTCA C NMOMOLLBIO MOBOPOTHOM KHOMKWM Ha NaHenn yrnpasieHus
perynstopa Temnepartypbl. O TemnepaTtype Ha NOBEPXHOCTW 3epkana HarpeBaTenst CyasT no WHANKATOPHbLIM CBe-
ToaMmonam, MMELMM, Kak NpaBuio, KPacHbl 1 3eneHbi uBeTa. [MoCTOSHHOE CBeYeHne KpacHOro ceetoamona u
MuraHue 3eneHoro 0603HavatoT, 4To pakTnyeckas Temneparypa HuXe YCTaHOBIEHHON. JloCTuXeHMe HeEOOX0AMMOM
TemnepaTtypbl MHAULMPYETCS NOCTOSIHHBIM CBEYEHMEM 3enieHoro ceetoamona. OTKIIo4YeHME 3e1eHoro ceeToamona
ob03HayaeT neperpes paboumx NOBEPXHOCTEN. [TPOYHOCTDL LLBA CHMXAETCH Kak Mpu MOHWXEHWW, Tak W NP MNoBbI-
LLEHU TeMMNepaTypbl pacrniaea, No3ToMy 60JIbLLMHCTBO OMACHbIX Ae()EKTOB BO3HMKAET MMEHHO NPW Neperpese unm
HeOorpeBe TOPLIOB CBapMBaeMbIX TPYO.

3HayeHnsa TemnepaTtypbl HarpeBa, yka3daHHble HA NMaHenn yrnpaeieHus perynaropa TemMnepatypbl, UMeT UH-
dopMaLmrOoHHBI xapakTep. NoaToMy nepen HavyasioM CBapOYHbIX PpaboT pekOMeHAYeTCs MPOKOHTPOJIMPOBaTh
AOCTUNHYTYIO TEMMEpPaTypy Ha NOBEPXHOCTU 3epKasia HarpeBaTtesisi NPy NOMOLLU KOHTAKTHOro umdpoBoro
TepMomeTpa.

[Mpr1 HEBO3MOXHOCTM MOCTOSAHHOIO KOHTPOJ1S1 TeMMepaTypbl 3epkasna HarpesaTesisi C MOMOLLLbIO KOHTaKTHOro Lnd-
pPOBOro TepMoMeTpa HeOH6X0AMMO NPOBOAUTbL TAKOM KOHTPOJSb NEPUOSNYECKN (HE pexe OLHOro pasa B HEENIO).

C6opky cBapuBaeMbix TPyO 1 AeTanei, BKIYaIOLLYI0 YCTaHOBKY, LLEHTPOBKY 1 3aKpernyieHe CBapMBaEMbIX KOH-
LLOB, MPOM3BOANAT B 3aXXMMaXx LLleHTpaTopa CBapOYHO MaLLNHbI. PEKOMEHyeMBIN BbIIET KOHLLOB TPYO 13 LieHTpaTopa
npu CTbikoBOM cBapke coctaengaeT 30-50 MM (meTaner ¢ KOPOTKUMUN XBOCTOBMKAMU — HE MEHEE 5 MM). 3aXUMbl
CTArMBaIoT Tak, YTOObI NPEeaOTBPATUTbL MPOCKasb3biBaHME TPYO NPUY NPUIOXKEHUN K HUM YCUIUSI CBAPKW U YCTPaHUTb
(HacKoJIbKO 3TO BO3MOXHO) OBa/IbHOCTb Ha TOpLax. Moa cBo60AHbIE KOHLbI TPYO yCTaHABMBAKOT ONMOPbI, 4TOObI
BbIPOBHSITb UX B rOPU3OHTaJIbHOM MNJIOCKOCTU. Onopbl A0KHbI ObITb YyCTONYMBLIMU U NPEeAYyCMaTPUBATbL BO3MOX-
HOCTb HEOOXOAMMOro NepeMeLLeHst TPYObl B FTOPU3OHTAJTIbHOW MIOCKOCTU.

Puc. 4.2.10. lNpaBunsHoe nosioxeHne Tpyb rnpu cBapke 4OCTAraeTcsi C MOMOLLbIO CrEeLMaIbHbIX Orop

[nsa Tpy6 605bLUMX AUAMETPOB 3TO SBNSETCS KpaiHe BaXHbIM, Tak Kak 061aaatoLas A0CTaToOuYHbIM COOCTBEHHbBIM
BeCcoM TpybGa MOXET NMOBUSATb Ha MOJIOXEHVE CBApPUBAEMOIro KOHLLA U CMECTUTb ero Mo yriioM K BepTukanu. 3T1o
ABNSIETCH NPSMbIM HaPYLLEHNEM TEXHOJIOM MM 1 Ka4eCTBO CBAPKM HE MOXET ObITb rapaHTupoBaHo. Oco60e BHUMaHue
pacnosioXXeHUIo onop yaenseTcs nNpy UCMosib30BaHMU CBAapPO4YHbIX MALUUH, UMEIOLLUX TOJIbKO MO OAHOMY
3aXUMY AN KaXA0M TPYObI (OBYX32XMMHbIE CBAPOYHbIE MaLLVHbI).
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Puc. 4.2.11. be3 npymeHeHus oriop Tpyba 60/1bLU0ro AnameTpa MOXeT CMEeCTUTL CBapuBaEeMbIli KOHeL,
oA yr’fioM K BEPTUKa/I, YTO Ae/1aeT KaYeCTBEHHYIO CBapKy HEBO3MOXHO

TpeboBaHMe No yCTaHOBKE OMOp OENCTBYET U Mpu CBapKe TpyObl C COeANHUTENbHbIMU AeTanamMmn. KoHubl Tpyo
v neTaner npu ceapke HarpeTbiM MHCTPYMEHTOM BCTbIK LIEHTPUPYIOT MO HApY>KHOM NOBEPXHOCTM TaknM 06pa3oM, YTo-
Obl MaKCHMabHas BEIMHYNHA CMELLLEHNS KPOMOK He npeBbiwana 10% HOMUHaNbHOM TONLWMHBI CTEHKM CBapUBAEMBbIX
Tpy6. HE06X0AMMOCTL TOHHOW NOATOHKN OOBbACHAETCS TeM, YTO Ype3MepHOoe CMeLLLeHNE KPOMOK TPYD oTpuLaTeNbHO
CcKa3blBaeTCS Ha KayecTBe CTbIKOB. [1oAroHKy Tpy6 npu LLEHTPOBKE OCYLLIECTBASAIOT MOBOPOTOM OAHOW nin obenx Tpyo
BOKPYI OCW, NepecTaHOBKOW onop nog, TpyéamMmn Ha pasnnyHOM PaccTOsSIHUN, UCMONb30BaHMEM NPOKIaA0K 1 Apy-
rumm cnocobamu. Mpu pasHuLe B TONLWMHE CTEHOK CBapMBaeMblx TPYO nnu getanein Ha Tpybe (oeTtanu), uMmetoLen
605bLUYI0 TONLLMHY, AenatT cKOoc Nno yrnomM 15 £ 3 ° k ocu TpyObl A0 TOJLLMHBLI CTEHKW TOHKOW TPYyObI (AeTann). Ckoc
BbIMOJIHAIOT OCTPbIM HOXOM 1IN PE3LIOM B CMELManbHOM NpUcnocobneHnn.

3akpensieHHble 1 CLLEHTPUPOBaHHbIE KOHLBI TPYO 1 AeTanei nepes cBapkol NoABeEpPraloT MexaHM4Yeckon obpa-
60TKe TOPLIOB (TOPLIEBAHMIO) C LESbI0 OYNCTKN U BbIPABHUBAHUSA CBAPUBAEMbIX MOBEPXHOCTEN HEMNOCPEACTBEHHO
B CBApPO4YHOMN MaLUVHE.

O06paboTka KOHLIOB TPYO NMof, CTbIKOBYIO CBApKy NPOU3BOAUTCS MPY NOMOLLIM CNeUnanbHOro TopLeBaTens U3 KoOM-
njekTa CBapOYHOMN MaLLUKHbI. Mpr 06paboTke TOJLLMHA CHUMAEMOW CTPYXKKN Ao/mkHa cocTtaBnaTe 0,1-0,3 mm.

Mocne TopueBaHus TPyd NPOBEPSIETCS HANMYKME 3a30P0B Mexay HUMKU. Mexay Topuamu, NpUBEeAEHHbIMM B COMpPU-
KOCHOBEHWE, He O0/MKHO ObiTb 3a30P0B, NpeBbiwanwmx: 0,3 Mm — gng Tpyd anametpom go 110 mm; 0,5 mm — ana
Tpyb AnameTpom cBbile 110 mm 0o 225 mm; 0,7 MM — gnsa Tpyd anameTpoM cBbile 225 mm o 400 mm; 1,0 MM — gns
Tpy6 avameTpom 6onee 400 Mm.

Mocne mexaHn4yeckoii 06paboTkm 3arpsi3HEHNE NOBEPXHOCTN TOPLLOB HE A0MnycKaeTcs. YaaneHne CTpyXKn U3HYTPK
TpyObl NN AeTanu NPOU3BOAAT C MOMOLLBIO KUCTU, @ CHATUE 3ayCEHLEB C OCTPbIX KPOMOK TOPLLOB — C NMOMOLLbIO
HOXa.

Mepen cBapkoli Tpyd HarpeTblM MHCTPYMEHTOM BCTbIK MPOV3BOAST N3MEPEHME NOTEPU AABEHNS XOJI0OCTOrO
xona (P,).

CBapka Tpy06 HarpeTbiM UHCTPYMEHTOM BCTbIK BEAETCS B clieAyioLeii nocneaoBaTesibHOCTU:
* 3amMepsIoT AaBneHune (unm ycunme), Heobxogmmoe
Ha nepemeLLeHre NOABMXHOI0 3axXnma
C YCTaHOBJIEHHOW B HEM TPYGOiA (P, );
* yCTaHaBNBAIOT MexAy TopLamMmu Tpyo HarpeTbii UHCTPYMEHT
(HarpeBaTenb), MMELWWIA 3a0aHHY0 TEMNepaTypy
* NMPOBOAST NPOLLECC OMNJIABMAEHMS, AJIS YErO NPUXKUMAIOT TOPLLbI TPYO
K HarpesaresIio 1 co3aatoT Tpebyemoe AaBreHne P, C y4eTom
nasnexus xonoctoro xoaa (P, + P );
* BbIAEPXMBAIOT P B TeyeHne Bpemenn t_, Heobxoammoro
L5 MOSIBNIEHNS MO BCEMY MEPUMETPY OriaBfisieMblX TOPLOB
nepBuUYHOro rpata Boicoton ot 0,5 10 2,0 mm;
* ocne NosiBAIEHUs NEPBUYHOIO rpaTa CHUXAKOT AaBNieHMe
[0 BE/IMYNHbI, COOTBETCTBYIOLLEN P,
C y4eToM AaBieHusa xonocToro xona (P, +P),
1 BbIOEPXMBAIOT €0 B TEHEHNE BPEMEHMU,
Heo6xoaMMOoro AJis Nporpesa TopLos TPy6 (. ); Puc. 4.2.12.
* M0 OKOHYaHUM Npouecca Nporpesa OTBOASAT MOABUXKHbIN BBeneHve Harpesartesis Mexay TopLamuy Tpy6
3aXuUM LleHTpaTopa Ha 5—6 cM Ha3ag v yoansioT HarpesaTenb
13 30HbI cBapKu (T );
CBOIAT TOPLibI TPYO 0 CONPUKOCHOBEHMSA 1 CO3aal0T Tpebyemoe naseHne npu ocaake P
C y4eToM AaBneHus xonocToro xona (P, + P );
* BbIAEPXMBAIOT [aB/IEHVE OCaKV B TEYEHNE BPEMEHW T, HEOBXOAMMOrO /19 OCTbIBAHUSA CThIKa,
1 BU3yasibHO KOHTPOMMPYIOT NOJTy4EHHOE CBAPHOE COeAMHEHNE NOo pasmepam 1 KOHOUrypaumm rpaTa;
° N3BMEKAIOT TPYObl N3 3aXMMOB LIEHTPATOpa 1 NPOCTaBASAOT HA CBAPHOM COEAUHEHNN
€ro nopsaKoBbIi HOMEpP KPackom UM MapKepHbIM KapaHaaLLoM.
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KoHTponb AaBneHns npm ceapke BeayT Npm NOMOLLM MaHOMETPa rMapaBanyeckoro Hacoca (HaCoOCHOM CTaHumn),
KOHTPOJIb 3@ BPEMEHEM — M0 CeKyHOoMepy. MIaMeHeHne BeNnYMHbI AaBfeHns B MPOoLEecce CBapKu Npou3BoaaT Mo
uMKIiorpaMmme.

Pon t P
D t, - Bpems onnaeneHus TOPLOB;

Ol
t, — Bpems HarpesaHus (Nporpesay);
t - BpemMsa TeEXHONOrM4ecKkowm naysbl
T
Ha yganeHue HarpesarTens;
t - Bpems noabema NaBleHWs 0CanKW;
t .. — BPeMsi OXnaxaeHusi CBapHOro

coeanHeHusa noa AaBneHneMm;
P, t__ — obLiee Bpema cBapku;

t t P, - [naBneHve HarpesaTesibHOro

on H 0| < oxni . i
| > | VHCTPYMEHTA Ha TOpLbl TPYO Npv onnaBieHnu;
P - naBneHne HarpesaTesnbHOro;
VHCTPYMEHTa Ha TopLbl TPYO Npu HarpeBaHnn

Y | . _ L | <« (nporpese);
POc — JaBfieHMe Ha TopLbl TPYO Npu OCazKe.

Puc. 4.2.13. uknorpamma cBapo4yHOro npouecca

Bpems Harpesa 1 oxnaxaeHus, a B HEKOTOPbIX CAy4yasax U TeMnepaTtypy HarpeeaTens, KOPPeKTUPYT B 3aBUCU-
MOCTM OT TeMNepaTypbl OKPyXatoLLero BO3ayxa.

TexHonoruueckas naysa Ha yaaneHue HarpeBaTens He A0JDKHa 3aTsaruBatbcs. ECnu 3agepixka Bce-Taku
BO3HMKJIA U TeMnepaTypa CBapuBaeMbiX MOBEPXHOCTEN ynana HUXe AonycTuMoi (0oco6eHHO B cny4ae
HeOnaronpuATHbIX NOroAHbIX YC/IOBUiA), TO Ka4eCTBEHHas CBapka CTaHeT HEBO3MOXHOI. B aTom cnyyae
HeobXoaMMO MOBTOPHO NMPOU3BECTU MEXAHMYECKYI0 06paboTKy 1 CBapKY.

Y KaX0ro CBapHOro COeAMHEHNSI AOMKHO ObITb HAHECEHO 0603HaYeHNE (HOMEP, KNEerMO) CBapLUMKa, BbINMOMHMBLLENO
3T0 coeanHeHve. HaHeceHe HEOOXOAMMONM MapKMPOBKM NPOM3BOANTCS Ha CBapOYHbIN rpat Yyepeld 20-40 cekyHA,
nocne Hayana onepauuu 0Caaku, Koraa nosyyeHHoe coeguHeHne HaXo0aAMTCs B 3aXMMax LLeHTpaTtopa CBapo4HOM
MaLwnHbl. MapkupoBska (Lundp nam HOMep) CTaBUTCS CBAPLLMKOM KEMMOM Ha ropsiyeM pacnfiaBe rpaTta B Asyx guna-
MeTpasnbHbIX TOYKax. B cnyyae OCTbIBLLUErO CBApOYHOro rpata BO3MOXHA MapKMPOBKa CTbIKOB FOPAYMUM KIENMOM.
Kneimo ¢ onpeneneHHbIM LMbPOBbLIM 1y 6YKBEHHBIM LUMGPOM NMPUCBaNBAETCS KaX0MY CBaPLLMKY U PEFUCTPU-
pyeTcs B XypHasne npon3BoacTaa pabor.

[Mpn ncnonb3oBaHNUM MaLLUNH C BbICOKOW U CpefHel CTeneHAMU aBToMaTm3aunm ykasaHHbIn NopasoK Bbl-
MOJIHEHUS TEXHONIOMMYECKMX OnepaLnii, KpOMe YCTAaHOBKU (MHOrAa BbIEMKW) HAarpeBaTens n nussnevyeHus Tpyo
13 3aXXNMMOB, NPOU3BOLANTCS aBTOMATM4YECKM N0 KOMaHAaM CUCTEMbI yNpaBiieHNs CBAPO4YHON MallunHbl. B aTom
cryydae B 3aja4m oneparopa BXOAUT BBOA, HEOOXOAMMOM MHGOPMaLMK, KOTOPbIN 06bIYHO MPOM3BOAUTCS NpU
nomoLy GOTOONTUYECKOr0 KapaHaalla 1 KapTO4YKU LUTPUXOBOIO KOAA, Y BU3YyallbHbI KOHTPOJIb 3@ BbIMOSIHEHU-
€M CBapOYHbIX onepaumin. Pacneyatka napaMeTpoB CBAPKM AOJIXKHA CONPOBOXAATb KaXAbl CBAPEHHbIN CTbIK.

CBCIPKG deTansamum C 3aKnagHbiMU HArpesaTesIsMun:
nopsaoK BbiMOJIHEHUS onepau,wﬁ

Ceapkoil getansaMu ¢ 3aknagHbeiMu Harpesatensmn (3H) coeguHsitloTcs Tpyobl AuameTpoM oT 20 MM 1 BbilLE,
HE3aBUCUMO OT TOJILLUMHBI CTEHKU. [1pr 9TOM cnocobe cBapkm paboThbl AOMKHbI MPOU3BOANTLCA NMPY TEMMNepaType
Bo3ayxa oT —10 no +30 °C. Ha npuBefeHHbIe TemMnepaTypHbIe MHTEPBaslbl, KaK NMPaBmIo, PaCCYnUTaHbl CTaHOAPTHbIE
TEXHOJIOrMYECcKkMe pexunmsl cBapku. Mpu 6onee WNMPOKOM MHTEPBaAe TeMNepaTyp CBapOyHble paboThl cnenyeT
BbIMOJIHATb B MOMELLEHMSAX (YKPbITUSX), 06ecneymBatoyx cobnoaeHe 3agaHHoOro TeMnepaTypHoro nHtepeana*.

* Ec/iv B TEXHUYECKUX YCIIOBUSIX, CTaHAapTax Uiy CEPTUGUKATax Ha Marepurasibl ONpeaesieHa BO3MOXHOCTb 0COO0ro TEXHOJI0M-
4eCcKoro pexvma ceapku rnpy 6oJ1ee LMPOKOM Anana3oHe TeMreparyp OKPYXartoLLero Bo3ayxa, Yem yka3aHo Bbillie, TO co3AaHne
YKDbITUI HE TPEDYETCS.
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Mpon3BoaCcTBO CBApPOYHbIX PaboT 3ak/toyaeTcs B NOArOTOBUTENbHbBIX ornepauusx 1 cobCTBEHHO cBapke Tpyo
1 COeanHUTENbHBIX AeTanen. NoaroToBUTENbHbIE ONepaumn oas Ceapkn getansaMmm ¢ 3H BkoYaloT:
* MOArOTOBKY 1 NPOBEPKY paboToCcnoCOOHOCTM CBAPOYHOIro 060PYaAOBaHMS;
* NMOArOTOBKY MECTa CBapKu 1 pa3MeLleHE CBAPOYHOro 0060PYyA0BaHUS;
¢ BbIOOP HEOOXOAMMBIX MAapaMeTPOB CBaPKU;
* yaaneHne oKCUAHOro Cros;
e 3aKkpernsieHre N LeHTPOBKY Tpyb 1 feTtanei B 3a1umMmax Nno3nunuoHepa;
* MPOTUPKY CBapMBaeMbIx NoBepxHocTen aetanei ¢ 3H n Tpyo.

OCHOBHbIMK NapameTpaMu Npu ceapke Tpyd AeTansMu ¢ 3akafHbIMU 3NekTpoHarpeBaTensaMm ABASIOTCS Ha-
nps>keHve, nogasaemoe Ha cnvpans aetanu (U,), v BpemeHHble napameTpbl (i, 1t ). 3Ha4eHNs TEXHONOMMYECKMX
rnapamMeTpoB 3aBUCAT OT BUAA, COpTaMeHTa 1 uarotoButens aetanm ¢ 3H 1 BHeceHbl B MacrnopT, CONPOBOXAAOLLINIA
neTanb, BbIOWTbI HA KOpryce aeTtanm Uin 3annucaHbl B BUAE LUTPUXKOAA HA 9TUKETKE, NPUKIIEEHHOM K ee HaPY>KHOM
MOBEPXHOCTHU.

Mepen c6opkKoii 1 CBapKOW KOHLIbI TPYO 1 NprcoeamMHUTENbHbIE HYaCcTy COEAMHUTESbHBIX AeTanel TLaTebHO OUMLLAI0T
1 NPOTMPAIOT BHYTPU U CHaPY>XKW OT BCEX 3arpsi3HEHMIA. O4MCTKY NPON3BOAAT CYXMMU U YBAQXKHEHHBLIMU NOIOTEHLLAMI
(BETOLLILIO) C AaUbHELLEN MPOTUPKON HACYX0. ECNv KOHLbI TPYO 1nv AeTaneil OKaxkyTCs 3arpsi3HeHHbIMM CMa3Koii, Mac/ioM
W KaKNMU-NTMOO APYrMIM XXKnMpamu, Nx 00e3XXMprBatoT C MOMOLLIbIO CIMPTA, YauT-CrinpuTa, aueToHa.

[eTann ¢ 3aknagHbIMu 3neKTpoHarpeBaTensaMm N3BaeKaT 13 yNnakoBKM TakumMm 00pasoM, Y4TOObI Mbiib U FPsA3b
C yNakoBKM He nonana BHyTpb Aetann. KoHubl Tpyb, noarotaBnvBaeMblx NOf4 CBApKy Aetanamu ¢ 3H, npoBepsioT,
4TOObI OHM ObINIM 06PEe3aHbl POBHO. Paspes TpyObl He NoA, NPSMbIM YIIOM K MPO40/IbHOM OCY MOXET NPUBECTU K TOMY,
4YTO HarpeBaTesibHbIN 3N1IEMEHT YaCTUYHO He ByaeT conpukacaTbcs ¢ TPpyOou.

Puc. 4.2.14. Paspe3 Tpybbl He oz npsiMbiM YriioM K rpoa0s/IbHOV OCU MOXET MPUBECTU K TOMY,
4TO HarpeBaTesbHbI 371IeMeHT YaCTUYHO He ByAeT cornpukacarbcsi C Tpyoou
Y Mpou30KMAET BbiTEKaHve pacrisiaBa BHyTPb TPYObI

KoHup! Tpy®, AedopMmnpoBaHHbie nnn nmetoLme rmybokne (6onee 4-5 mm) '
3a60uHbI, 06pe3aloT. [Tocne 0TpesKkn KOHLLOB TPYO NMPOM3BOAUTCS X MEXaHUYE-
ckasi 06paboTka (3a4McTKa) NPM NOMOLLY 3a4MCTHbLIX ONMPaBOK U CKPeOKOB Ha
DJIVHY, 3aBUCSILLLYIO OT ryOMHbI MOCaAKM AEeTaNu C LENbIo yaaneHns HapyXHOro
CNosl C 3arpsA3HEHNSIMUN 1 OKUCHOM MIEHKW.

TonwmHa cCHUMaeMoro csiosl 3aBUCUT OT A0MNyCcKa No AguamMmeTpy TpyObl
M He J0JDHKHA NPUBOAUTD K MOSIBJIEHUIO HE40MYCTUMbIX 3a30POB MeXAy
Tpy6oii u geTtanblo. Kak NpaBuio, CHUMaeTCs CTpy>ka Ha rmy6uHy 0,1-0,2 mm.
Camu getanu ¢ 3aknagHbIMWM HarpeBaTensaMmn MexaHnyeckor obpaboTke He ®o0T104.2.5.
NnoABEpPraloTCs N3-3a BO3SMOXHOCTM MOBPEANTb CNMpalib. CHSITUE OKCUAHOIO €108 C TPYObI

[na cennoBbix 0TBOOOB 3a4MLLAETCS MECTO Ha Tpybe, rae oHu 6yayT YCTaHOBJIEHbI.

Puc. 4.2.15. CHsITue okcuaHOro cos [4J1s yCTaHOBKM CEeJI0OBOro 0TBoAa

HenonHoe yAaJnieHue OKCUgHoro csioss MoxeT npnBecTn K HeOAHOPOAHOMY U HErepMmeTu4HOMy CBapHOMYy
COeAUHEeHMIO.
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Onsa obneryeHns HapesaHua MydTel Ha TPYOy Nocne yaaneHus OKCUOHOro Cnos
TpebyeTcs cHATb dacky Ha BHELLHEM pebpe TpyObl. CBapuBaemble TPyObl U AeTanu
LOKHbI ObITb COOCHBI, 6E3 NepekocoB Bo n3bexaHue Henposapa. 3akpernsieHme Tpyo
B NO3ULMOHEPE SBNSIETCS Heobxoammoi onepaupmeii. OH NO3BONSIET CLEHTPUPOBATD
1 YCTPaHUTb OBaIbHOCTb CBapMBAEMBbIX TPYO, MOMeLLaTh toOOMY ABUXEHUIO COeam-
HEHVS BO BPEMS CBapkU U OCTbIBaHUS, NMPeaoTBPaTUTb NpoBUCcaHme TPpyOhbl, 3aLUTUTb
CoeaMHEHVE OT CiyyaliHbIX yAapoB, COBMOCTN HE0OXOAMMYIO COOCHOCTb CBapMBaEMbIX
Tpyb 1 feTann B NpoLLeCCe CBAPKU. ®o0704.2.6.

CHsiTne ¢packu ans obnerdeHus

HapeBaHus MydTbl

Puc. 4.2.17. YcTaHoBka Tpy6 C NepeKkocoM siB/IIeTCS] OAHOM U3 NMPUYnH HeKa4eCTBEHHO CBapKU.
CBapka Tpy6 C 4pe3MepHbIM CKOCOM MOXET MPUBECTU K CMELLEHWIO Y 3aMbIKaHWUIO BUTKOB Crvpasu,
BbITEKaHWIO pacrniaBa u3 30Hbl CBaPKU v Mp.

Mpwn cBapke Tpyb 60bLIOro AnameTpa Takke HeobxoaumMo obecnednTb HeHanpPsiXXeHHOe MoJIoXeHne conpsrae-
MbIX feTanel, T. e. KOHLbI TPYO, BXxoasaLme B My(dTy, HE [OMKHbI HAXOAUTLCS N0, BO3AENCTBUEM N3rnMbatoLLMX Ha-
NPS>XEHNIA 1 NOL, AEACTBMEM YCUINA OT COOCTBEHHOrO Beca. [pyn He06X0AMMOCTM NPUMEHSATL NOACTaBKM, Yropbl
VNN NOoAxXoAsiine yaepxmeatoLme npucrnocobnexms. Cnegyet cobnogartb HeEHanNPsKeHHY GUKcaLmio CBapHbIX
COeAMHEHUN 00 NCTEYEHNS BPEMEHM OCTbIBAHUS CThiKa. HanpsikeHHOEe NofoXXeHne BCTaB/IEHHbIX B MydTYy KOHLLOB
TPyO MOXET NPUBECTN K HEKAQYECTBEHHOMY COEAVHEHMIO.

LleHTpauus Tpyd npun ceapke mydTamum ¢ 3H npon3BoamTCs A0 BENUNYNHBI, MO3BONSAOLLEN 63 YPE3MEPHOI0 YCU-
s HaoeTb MyPTy Ha KOHew, TPyObl. MOHTaX MOXET OCYLLEeCTBATLCSA NOCPEACTBOM PABHOMEPHbIX MO NEPUMETPY
TOPLEBOV YaCcTX yoapoB NIacTUKOBLIM MOJIOTKOM. Ecnun HaaBuxeHne MydTbl Ha TPYOY NPOUCXOAUT C HPE3MEpPHbLIM
YCUIIMEM, TO CMELLEHNE, 3aMblKaHVE NN 0OPbIB BUTKOB CNipany ¢ 60/bLLIOM BEPOATHOCTBIO MOTYT UMETb MECTO.

Puc. 4.2.18. HegoctaroyHoe BBeeHue Tpybbl B MydTY IBISIETCS OAHOM
13 NPUYNH Heka4yecTBeHHOV cBapku. [1osIHOTy BBeAeHys1 TPYObl B My@dTy KOHTPOMPYETCS
10 OTMETKe 3apaHee cAe/IaHHOM MapkepoM Ha MOBEPXHOCTU TPYObI.
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Ha kayecTBO cBapku TPpyO OKa3bIBAET BANSHUE U X OBANIbHOCTb, KOTOPAs MOXET NMOSIBUTLCS OT ANNTENBHOMO Xpa-
HeHust TpyO B LUTABENsX MM Npu Ux NocTtaBke B OyxTax. MakcumanbHO A0NYCTUMBI/ NPOCBET MeXAy Tpyooi
n mydTOi N0 BCeMy AnamMeTpy He A0JDKeH npeBbiwaTtbh 3 MM. Ecnn 13-3a oBanbHOCTM TPyObl 3a30p Mexay
OTLLEHTPOBaHHOM Tpyboi n mydTon cocTtaBnseT 6osiee 3 MM (pasHuua B guameTpax > 6 MM), TO Takum Tpybam
B Npefenax 30Hbl CBapky HeOBX0AMMO npuaaTe kKpyrnyo dopMy. Kanmbposka (ycTpaHeHne oBasibHOCTM) KOHLIOB
TpyO OCyLLEeCTBASETCS cxXaTuem Tpyb B 3aXMMax LeHTpaTopa uim no3uumoHepa. Ecnm ncnosb3yemblie No3nLMOHEPDI
He MOryT 00ecneynThb BbiNpaBieHne KOHLLOB TPYD 3a CHET X 06XaTusl, MICMOMb3YIOTCS CneuvanbHble CKPYnsioLme
(kanunbpytoLme) 3aX1Mbl, ycTaHaBIMBaEMbIE Ha paccTosHuM 15-30 MM OT TOPLOB AeTanel nnm MeTok Ha Tpybe.
na npenBapuTensHOro BbinpaefieHns Tpyd 0CO6EHHO D@ EKTMBHbI PYyYHbIE TMAPABINYECKME BblPaBHUBAIOLLME
MaLLUVHbI.

®or0 4.2.7. [hapasivyeckve BbipaBHUBAIOLLME MaLLMHbI MO3BOJISIOT YyCTPAaHUTL 0BaJIbHOCTb TPYO
11 Ka4eCTBEHHOV cBapku B My¢Te ¢ SH

HenocpencTeBeHHO Nepes cBapko (NpeasapuTenbHbIM NPOrPEBOM 1 CBApPKOW) TpyO 1 AeTaneil noasepraioT npo-
TUPKE CBaprBaeMbIe HapPY>KHbIE MOBEPXHOCTU TPYO 1 BHYTPEHHNE NOBEPXHOCTU AeTasell pacTBOPUTENSIMM (CMMPTOM
WM aueTOHOM) C LeNbio YAANEHUS XNPOBbBIX MNSATEH Y MOBEPXHOCTHbIX 3arpa3HEHUIA, NOSIBUBLLVIXCA 32 Nepuon nx
KpenneHus. ns 06e3xXnpurBaHns NCMosib3ytoT 6eCLIBETHbIE OHOPA30BbIE BNUTLIBAIOLLME Y HE BOPCUCTbIE ByMadkHble
candeTtkn. 06e3xupuBaloLLas XXUAKOCTb Nepes HayasioM CBapKu A0J/HKHA NOJIHOCTbIO UICNapUThCS.

BHumaHue! B mydTtax ¢ 3H anametpom 280-710 MM npeaycMOTPEH PEXUM NpeaBapuTesibHOro nporpeea.
OT0 pexnm MOXeT ObITb MCMOJIb30BaH HEMOCPEACTBEHHO Nepes HayaroM CBapku A1 YMEHbLLUEHUS 3a30pa Mexay
MydTOl 1 Tpybon ao Tpebyemoi BennumHbl. B pexurme npegsapuTenbHOro nporpesa MmydTa pasorpeBaeT BBe-
DeHHyI0 B Hee Tpyby o Temnepatypbl ~ 90°C. Mpwu ykazaHHOM TeMNepaType NPocXoauT MakCUMasibHOE TEMIOBOE
pacLumpeHune Tpybbl 6e3 ee nnasneHus. PaclumpeHns camor MydTbl NPY 3TOM HE MPOUCXOAUT 3a CHET MMEIOLLIMXCS
y Hee «pebep XeCcTKOCTU». ECnn nocne ncnosib3oBaHNs HECKOBbKMX LIMKIIOB NPeABapUTENBHOIO NPOrpeBa He yaa-
JIOCb 32 CYET pacLuMpeHuns Tpybbl CBECTM 3a30p K TpeByeMOMY MUHUMYMY, TO KRYECTBEHHAsi CBapka AaHHOWN TpyObl
HEBO3MOXHAa 1 HE0OX0ANMO NPUMEHEHNE CMNELMANBbHBIX MPUCNOCOBNEHUIA, NCTIPABASIOLLMX reOMeTpuio TPyObl. ns
MydT arametTpom 280-450 MM pexrm npeaBapuTenbHOro NpPorpesa NPUMEHSAETCS NCX0As U3 YCIOBUI NpoBeae-
HUA paboT. Anga mydT auametpom 500-710 MM MCNoONb30BaHME pexvMma NpeaBapuTenbLHOro Nporpesa ABnseTcs
oba3aTenbHbIM. [ocne OKOHYaHUsA Npouecca NpeaBapuTenbHOro Nporpesa (~12 M1H) Heobxo0AMMO AaTb BpeEMS ANs
pPaBHOMEPHOIo pacnpenenerHns Tenna. B aTo BpemMsa MOXHO, Npy HEO6XOAMMOCTU, MPOU3BOAUTL MPOLLECC NPOrpeBa
BTOPO MNONIOBUHbI MydThbl (MydThl AniameTpomM 280 Mm 1 Bonee UMeIoT pa3aesibHble Cnupanu, 1 kaxaas CTopoHa
CcBapuBaeTCs pasfesibHo)*.

[MTocKonbKy pexunm npeaBapuTesisHOro Nporpesa HenoCcpPeaACTBEHHO NPeLecTBYeT pexnMy CBapku, TO coeam-
HEHWE JOMKHO ObITb MOMIHOCTLIO MOAFOTOBMEHO K CBapKE.

HecmoTpsi Ha BO3MOXHbIE CTECHEHHbIE YCIIOBMS, HEOOX0AMMO 06EeCneynTb NOJHYIO 3aLMUTY CBApHOro coeau-
HEeHWs OT nonagaHus Bnaru, necka u np. Ans atoro nocne cbopkm coegnHeHns 3a3op Mexay MydToin n Tpybon
3aKpbIBAIOT C MOMOLLBIO KNENKOM NeHTol. [epekpbiTne 3a3opa BO BPeEMS CBapKkM (NpeaBapuTenbHOr0 Nnporpesa)
Heo6xo0aMMO, Tak Xe, BO n3bexaHune TennoBbix NoTepb. Jns n3bexaHus noTepb Tenia 3arywaiTcs U OTKPbITble
KOHLibl CBapnBaeMbIX TPYyO.

TexHoN0rM4Yeckuii Npouecc CBapkv Tpyod C MOMOLLbIO COeAUHUTESIbHBIX AeTanei ¢ 3aknagHbIMy Harpeea-
TensiMu BeAeTcs B clieAyloLeil nocneaoBaTesibHOCTU:
e 06paboTaHHble KOHLbI TPYO BBOAAT BHYTPb COEAMHUTENBHOW AeTanu 4o ynopa

(N5 cepnoBbIX OTBOLAOB — HAAEBAIOT OTBOS, HA TPYOY);

* [laHHble npueoasaTes ans mydTt FRIATEC.
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3aKkpennsaT TPyObl BMECTE C COeAMHUTENbHOW AeTaslbio B CreLmanbHOM LEHTPUPYIOLLEM

1 GUKCHpytoLLLEeM NprucnocobneHnn (No3nLMoHepe);

NOACOEOMHSIIOT annapaT K 31eKTPUYECKOM CETU U aBTOHOMHOMY 3J1IEKTPOreHepaTopy,
obecneynBaloLLEMY HEOOXOAMMOE HaNPSXKEHNE Y MOLLHOCTb;

NPUCOEONHSIIOT CBapOYHbI kabesnb K BbIBOAAM 3aKaHOro HarpeeaTtens aetanu;

BBOASAT B NaMsATb annaparta TpebyeMblii pexnm cBapku (Mpeanporpesa)  KOHTPOJIMPYIOT MO ero AUCTEe
3aflaHHOE Hanpsi>XXeHne 1 Bpems;

3anyckarT NpoLecc CBapku (Mpeanporpesa) HaxkaTuemM KHOMKN «MyCcK»

(nocne 3anycka yukia BeCb HE0OX0AMMbI TEXHONOMMYECKNA MPOLLECC NPOXOAUT B aBTOMaTUYECKOM PEXUME);
KOHTPOJSIPYIOT BU3YasibHO NPOXOXAEHNE npoLecca cBapku (Mo aucnneio annapaTta)

1 o6pasoBaHme CBapHOro coeauHEeHNs (Mo BbIABUXEHWIO MHANKATOPOB CBapPKN);

NnocJsie OKOHYaHWs CBapKW 1 eCTECTBEHHOIO OCTbIBAHUSA* MOJIYYEHHOIrO COeAMHEHS U3BMEKaloT TPYObI

13 3aX1MMOB MO3UNLMOHEPA 1 NPOCTaBAAIOT HA CBAPHOM COEAMHEHNN ero NopsiaKOBbI HOMEP KPacKoii
VN MapKepPHbIM KapaHaaLloM.

AHanornyHelM crnocobomM CBapHOE COeAUHEHME MapKMPYIOT, MPOCTaB/Iss Ha HEM HOMED KreimMa ceapLumka. MNapa-
MEeTPbI PEXMMOB CBaPKM BBOASAT B MaMATb CBAPOYHOr O annapara B COOTBETCTBUM C MPUHSATLIMUI A1 UCNOJIb3YEMOro
Tna AeTanu NPUHLMNaMU 1 BO3SMOXHOCTSIMW CaMOr0 CBapOYHOro annapara (LUTPUXOBOW KoA, cuctema o0paTHom
CBS3U NN PYYHOM BBOL).

OCHOBHbIM cnocoboM BBOAA MHGOPMaLMK ABNSETCS LUTPUXOBOM KOA, MHOPMaLMs C KOTOPOro C MOMOLLBIO
dOTOONTMYECKOrO KapaHaalla BBOAUTCSA B CUCTEMY YNpaBieHNs CBapo4HOro annapata. CuntelBaHME NpoOn3BOaAT
C [MaBHOIO LUTPUXOBOrO KOAA, PACMOSIOKEHHOrO B BEPXHEWN YaCTU 3TUKETKN-HakNenkun. Mocne cunTbiBaHUS WTPUX-
KOAa fAaHHble aeTtanu ¢ 3H [omKHBI COOTBETCTBOBATL AAHHBIM, MOSBMBLUMMCS Ha aucnsee annapara. LLTpuxoson
KOA, HAXOOSALLMIACS MOZ, MaBHbIM LUTPUXKOOOM, COAEPXUT AaHHbIE AN 00paTHOr0 OTCNEXMBAHUA N3OENNA 1 Npn
cBapke n3[enuii He ncnosnbayetcs. LLTpuxkon cBapku HAHECEH Ha 3TUKETKE BeNOro LBeTa, LUTPUXKO, Npeanporpesa
(ana MydT, UMEIOLLMX 3TOT PEXUM) HA ITUKETKE XENToro useta ™.

B cnyyae BBoga napaMeTpoB CBApPKM BPYYHYIO HEOOXOAMMO M0J1Ib30BaThCs Npunaraemoi k getansm ¢ 3H nHopop-
MaLVOHHOW KapTOYKOW, cogepxatleinn MHGopMaLmio O BEJIMYMHE KOPPEKTUPOBKM BPEMEHN CBAPKM B 3aBUCUMOCTU
OT OKpY>XXaloLLEen TemnepaTypsbl.

MHdopmaumsa o npoLecce CBapky perucTpmpyeTcs B NamMaTi annaparta. Pacneyarka npoTokona CBapku MOXET
NMPON3BOANTLCA KaK MO OKOHYAHMMN CBApPKM KaXA0ro CTbiKa, Tak U Yepes3 onpeneneHHble MPOMEXYTKN BPEMEHU,
B 3aBMCMMOCTM OT 06beMa NamMaTn annapaTa. Harpyxxatb CBapeHHbIi Tpy60npoBo4, BHYTPEHHUM AaBNEHNEM MOXHO
yepe3 10-30 MUH nocne oxnaxaeHns CoeauHeHNs.

BHumaHue! MydTbi ¢ 3H MoryT npeaycmatpuBaTbh BO3MOXXHOCTb MOBTOPHOI cBapku***. MoBTOpHasa cBapka
NPON3BOAUTCSH B TOM CJly4yae, Korga eCTb COMHEHUS B Ka4eCTBe NOoJIy4eHHOro coeguHEeHus.

Mpwn cBapke ¢ Tpybamu ceasioBbiX OTBOAOB CHavyana peKoOMeHAyeTCs NPMBapuTbL OTBOA, K MarncTpanbHoli Tpybe
TpybonpoBoaa, a 3aTem K ero naTpyoky noaroHseTcs 1 NnpruBapuBaeTcs oTBoaHas Tpyda. B cnydyae obHapyxeHus
6paka npu ceapke 0TBOAA 3Ta CBapka 6pakyeTcs 1 psaaoM Ha Tpybe NprBaprBaeTCs HOBbIV OTBOAL.

[na cennoBbix OTBOAOB U APYIMX U3AENNIA aHAIOTMYHOIO TUMa NOC/e CBAPKM U OXNaXAEHUA COEONHEHNS MPOU3-
BOAOAT CBEPJIOBKY (Ppe3epoBaHme) CTEHKN TPYObl A1 COeAMHEHNS BHYTPEHHMX NMOIOCTEN 0TBOAA U MAarncTpasbHON
TpyObl. Mepen Havyanom pesepoBaHUs PEKOMEHIYETCS BblAepXaTb CEASI0BOM OTBOJ, elle B TedeHne 15-20 MuH
(B AOMOJSIHEHME KO BPEMEHM Ero OXNaXXaeHWs Nnpu CBapke).

Kak 6b110 y)Xe 0TMeYeHo, COaBMBaHNE KOHTAKTUPYIOLLMX NOBEPXHOCTEN TPybbl U AeTanm obecneymBaeTcs 3a
CcYyeT TenIoBoro paclumpeHns Tpyobl. MNoaToMy, noarotaBaneas TPyobl K CBapke, BaXHO He TO/Ibko o6ecneunTb
Ka4yeCTBEHHYIO 3a4NCTKY KOHL,a TPYObl AN9 yaaneHus NoBepXHOCTHOrO OKUCJIEHHOIO U 3arpsi3HEHHOI O CJlo4,
HO 1 o6ecneYnTb MMHUMAaJbHbI 3a30P MeXAy Hapy>XHO MOBEPXHOCTbIO TPYObl U BHYTPEHHE NOBEPXHO-
cTbio getanu. UHauye, n3-sa oTCyTCTBUS CAABJIMBAHMSA U HEOOXOAMMOro Te4YeHus pacrsaBea, nojsy4yeHme
KayeCTBEHHOro CBapHOro coeauHeHus o0yaet HeBO3MOXXHbIM.

HeTO4YHOCTb NOArOHKM CBapMBaeMbIX MOBEPXHOCTEN MPUBOAMT K MOSIBIEHMIO 3a30P0B U, KaK CNeACTBUE, K CHUXE-
HWIO MPOYHOCTHBIX XapakKTEPUCTUK COeaNHEHS. Ha BENn4YMHY 3a30pa BNVUSIET XapakTep MexaHN4ecko 06paboTku
(3auncTkm) TpyO, MX OBaSIbHOCTb, U3rnbd obpasyoLlein TpyObl U Apyrve aHanornyHble GakTopbl.

B cuny aTux NpUYMH TOYHOCTM MOATOHKN CBAPUBAEMBbIX U3OENNIM OOMKHO YAENATLCS HE MEHbLLE BHUMAHWS, YEM
KOHTPOJIO 32 COBN0AEHMEM NAapaMeTPOB CBAPKU.

* UaBnekarb ros1iy4eHHOe CBapHOE COEANHEHUNE U3 3aXVMOB LIEHTPUPYIOLLEro npucrocobieHus (no3vumoHepa) caeayeT T0/1b-
KO rocJ/ie ero roJIHoro eCTeCTBEeHHOIr0 OX/1aXAeHus, T. €. Koraa Temreparypa Ha NoBepxHOCTY geTasin coctaBut He bosee 50 C.
** [laHHble npusoasTcs ans my@dt FRIATEC.

*** [laHHble npuBoasTes Ansa mydt FRIATEC.
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KoHTponb kauectea ceapkm Tpy6 1 coegmHUTENbHBIX AETANEN

K ka4ecTBy CBapHbIX COeAVNHEHWI NPeabABNAIOTCS 0COObIe TPeboBaHs, Lebio KOTOPLIX ABASETCS nojy4yeHue
SKCNJyaTaLMOHHOI HaAEXXHOCTU COeAUHEHWIA, He YCTynatoweil HaAe)XXHOCTU CaMUX MOJINATUIIEHOBbIX TPYO.

KOHTpOsib KayecTBa CBapHbIX COEAMHEeHWNI NPU3BaH BbIBASTbL BO3MOXHbIE UX AedEKTbl — HeAO0MYCTUMbIE OT-
KJ/IOHEHWA B NapameTpax LWBa oT TpeboBaHuii HOPMaTUBHOM AOKYMEHTAaLMM — U NPpeAoTBpaLLaTh MPUYMHbI UX NOSAB-
nenHus. NpUMEeHNTENbHO K CBapHbIM COEANHEHNAM Mo, TEPMUHOM «AedeKT» MOHUMAIOT TakKe CTPYKTYPHbIE MUKPO-
1 MaKpOHEOAHOPOAHOCTN, BO3HMNKAIOLLIME B CBAPHOM LLIBE BC/IEAICTBUE HAPYLLEHWI TEXHOJIOM MM NOArOTOBKM CBapu-
BaeMbIX KOHCTPYKLMIA, X COOPKM 1 CBAPKM.

Mo cBoeMy pacnosioxeHuto aedekTbl NoapPasfenstoTcs Ha BHELUHUE VI BHYTPEHHME.

TexHnyeckne TpeboBaHMS K KOHTPOJIIO KQYEeCTBa U METObI UCMbITAHWI PasMYaloTCs B 3aBUCUMOCTM OT cnocoba
MONy4€HNS BbINOSIHEHHbIX CBAPHbIX COEAVHEHWN: OOHW — AN CBAPKM HArpeTbiM MHCTPYMEHTOM BCThbIK U Apyrve — Ans
CBapKM Npuv NOMOLLM AeTanen ¢ 3aknagHbIMY 3NieKTpoHarpesaTensmu.

B 3aBMCMMOCTM OT BO3AENCTBUS HA MaTepuas CBapHOro COeANHEHNS UCMONb3YEMBbIE A8 OLEHKM Ka4eCTBa CBap-
HbIX COEAMHEHUI METOAbI KOHTPOJIA NOAPA3aeNA0TCA Ha pa3pyLUaloLme N HepaspyLuatoLme.

Kpome aToro, MeTofbl KOHTPOJISA NOAPa3aensoTCs Ha 0653aTeNbHbIE (3KCMPECcC-MeToAbl), MPOBOANMbIE NMPU CTPO-
1TeNbCTBE N1abopaTopPUAMUN CTPOUTENIbHO-MOHTaXHbLIX OpraHM3aLuii, 1 crneLlmasbHble, KOTOPble PEKOMEHAYIOTCS K
MCMNOJIb30BaHMIO OTPACIEBLIMU UCTIbITATENbHBIMU LLIEHTPAMU B Clly4ae He06X0aMMOCTY NOATBEPXKAEHNS PEe3yibTaTOB
3KCMpPecc-MeToa0B, MPOBEAEHUNS YINYyBIEHHbIX UCCNEeN0BAHNN N APYTUX LLENen.

MepeyeHb 06a3aTeNbHbIX U CheumalibHbiX METOO0B KOHTPOSA Afs pa3finyHbiX Cnocob0oB CBapku NpuBeaeH
BTabn. 4.1.3un4.1.4.
Tabnmua 4.1.3

MepeyeHb 06A3aTesNIbHbIX METOL0B UCMbITAHUIA (3KCNPEcCc-MeToOA0B)

Cnoco6 ceapku
MeTopabl ucnbiTaHUN HarpeTtbim Letansimu ¢ 3H
WHCTPYMEHTOM BCTbIK
1. BuayanbHbIin KOHTPOSb + +
2. VicnbiTaHve Ha 0CeBoe pacTsKeHne +
(MakcMmanbHOEe yaoJIMHEHWE NPy pa3pbiBE)
3. YnbTpa3BykOBOW KOHTPO/b +
4. TviapaBanyeckmne 1 NHeBMaTUYeCckmne UCnblTaHns + +
5. VicnbiTaHne Ha cnnowmBaHme +
6. VcnbiTaHve Ha OTpbIB +

Tabnuua 4.1.4
MepeyeHb cneunanbHbIX METOA0B UCTbITAHUN

Cnoco06 cBapku

MeToabl UCnbITaHU Harpetbim

MHCTPYMEHTOM BCTbIK Aetansmm ¢ 3H

1. VcnbiTaHme Ha cTaTuyeckuii narnd + -
2. VcnbiTaHve npy NOCTOSSHHOM BHYTPEHHEM [aBJIEHUN + 3
3. VicnbiTaHne Ha AnnTenbHOe pacTsxeHue +

4. /cnbiTaHne Ha CTOMKOCTb K yaapy = +

B ycnoBusix CTpOMTENBHOIO NPOM3BOACTBA UCMOJIb3YIOTCS TOJIbKO 3KCMPECC-MeToAbl, KOTOPbIE MOTYT ObITh TEX-
HUYECKN NEerko peann3oBaHbl C NCMONIb30BaHMEM LLIMPOKO PacnpoOCTPaHEHHOr0 UCMbITaTeNbHOro 060PYaOBaHMS
(paspbiBHbIX MaLLWH, NpnbopoB Y3K 1 np.). A1 OLUeHKM LLBOB 9KCNPECC-MeToaamMu HeoOXoaMMbl OTHOCUTENbHO
HeOOJbLLME NPOMEXYTKM BPEMEHN (OT HECKOJIbKMX MUHYT [0 HECKOJIbKNX YACOB), B OTAINYME OT CrneLmasnbHbIX MeTO-
[0B, KOTOPbIE HarnpaB/ieHbl B OCHOBHOM Ha ornpeaeneHne AJnTesbHOM NPOYHOCTM 00pas3LU0B CBAPHbLIX COEAMHEHWI
1 Ha NPOBeAEHME KOTOPbIX TPEBYIOTCS AECATKM, a8 MHOrAA U COTHU YacoB.

UKANNACT’
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TpeGoBaHMa 1 0COGEHHOCTU MPUMEHEHUS 3KCNPEeCC-MeTO40B KOHTPONA

CBapHbIX COeANHEHNI BKJIIO4aloT:

e BU3YyaJibHbIl KOHTPOJ1b, KOTOPOMY MNOABEPralOTCA COeAMHEHMS, BbINOSHEHHbIE NloObiM Croco60oM CBapku
1 MPOBOAMMbIE NYTEM NOMCKA BHELLUHMX NPU3HAKOB AedEKTOB.

Bunapbl nedekToB, BbIIBASIEMbIX BU3yasibHbIM KOHTPOJIEM, MPUBELEHbI HAXE B AAHHOM pasfene;

° MCMbITaHME HA OCeBOEe pacTsXXeHue (OTHOCUTENbHOE YO/ IMHEHWNE MPU Pa3pbIBE), UCMNONb3yeEMOe

O19 COeANHEHWI, BbINOJIHEHHbBIX CBAPKOW HArpeTbiM MHCTPYMEHTOM BCTbIK, M XapakTepunayloLee Ka4eCTBO LLBa

rno Tuny paspyLleHns;

YNbTPa3BYKOBOM KOHTPOJb (Y3K) CTbIKOBbIX COEANHEHWNI, MO3BONAIOLLMI BbISBNATh

BHYTPEHHME CKPbITble AedeKTbl TUMa ra3oBbIX MOP, HECMJIOLHOCTEN U MOCTOPOHHUX BKITIIOYEHWIA;

* rMapaByYeckne v NHeBMaTu4eckue UCnbITaHud, NPoBOAUMbIE NPU caade TpybonpoBoaa B aKCnyaTaumio,
KOTOPbIM MOABEPraloTCS CBAPHbLIE COEANHEHNS, BbINOJIHEHHbBIE KaK CBAPKOM HArpeTbiM MHCTPYMEHTOM BCTbIK,
Tak 1 CBapKOW AeTansiMn ¢ 3aknagHbIMN HarpeBaTensimm;

° UCMbITaHME Ha CMJIIOLWMBaHUE, NMPUMEHSEMOE A1 COEANHEHWNIA, MOSTYYEHHbIX NPY NOMOLUM aeTanen MypToBOro
Tuna ¢ 3aknagHbIMK HarpeBaTensiMm, NPy KOTOPOM ONPeaEnseTcs NPOLEHT Aekore3nm (0TpbiBa) CBapHOIo LUBA;

* UcNbITaHWE Ha OTPbIB, KOTOPOMY MOABEPraloT CBAPHbIE COeanHeHns Tpyd 1 ceasloBbiX OTBOLAOB
C 3aknagHbIMU HarpesaTensiMn 1 NpyY KOTOPOM OMNMpeaensieTcs XxapakTep paspyLLeHns.

[na npenynpexneHus 1 BbiiBNeHns 0edeKkToB NPr COOPYXEHUM TPyOOoNpoBOA0B peanndyeTcs CUCTEMHbIN MOof-
X0, K NPOBEAEHMIO KOHTPOJIA KayeCcTBa CBAPHbIX COEANHEHUI C NCNONIb30BAHNEM METOA0B, BKJIIOYEHHbIX B Nepe-
YyeHb 00s3aTesbHbIX METOAUK KOHTPOS. B npouecce CTpoOUTENBbCTBA OCYLLECTBASAIOT BXOAHOW, ONepauyOHHbIN
1 MPUEMOYHbIN MPON3BOACTBEHHbIM KOHTPOJIb, @ TaKXe KOHTPOJIb U MPUEMKY BbINMOJIHEHHbIX PAOOT 1 3aKOHYEHHbIX
CTPOUTENBCTBOM OOBbEKTOB 3aKa34NKOM.

BxofHOI KOHTPOJIb 3aK/TI04AETCA B OLLEHKE MOCTynalowmx Ha 06bEKT CTPOMTENBCTBA MaTepunanos: Tpyo, co-
€IVIHUTENbHbIX AeTanen n apyrux nagenunin. Npu BXogHOM KOHTPONe MaTtepuasoB cienyet NpoBEPUTb BHELLHUM
OCMOTPOM KX COOTBETCTBME TPeOOBAHMSIM CTaHOAAPTOB MW APYrX HOPMATUBHBLIX COMPOBOAUTENbHbBIX LOKYMEH-
ToB. Moapo6HO 0 BXOAHOM KOHTpOJie 6bino pacckasaHo B Pasaene 3 «TpaHcnopTUpoBaHue, XpaHEHWE U BXOLHOM
KOHTPOJIb MNONNSTUIEHOBBIX TPYO».

OnepauyroHHbI KOHTPOJb NPOBOAUTCS NPY cOopKe 1 cBapke Tpy6onpoBoaoB. OnepaLioHHbI KOHTPO b AOJIXKEH
OCYLLECTBNSATLCS B XOAE BbINOSIHEHNSA NMPOM3BOACTBEHHbIX Onepawmii u o6ecrneynBaTb CBOEBPEMEHHOE BbISIBIEHME
nedeKToB 1 NPUHATME MEP MO NX YCTPAHEHUIO U NPeaynpexaeHuIo.

Mop, onepaumMoHHbIM MOHMMAETCA KOHTPOJIb, OCYLLLECTBASIEMbI HA 3Tane CTpouTenbcTBa TPybonpoBoaa Hemno-
CPEeACTBEHHbIMU UCMONAHUTENSAMM PAbOT (CBAPLLMKOM M MAacTeEPOM, BEAYLLMM XypHan NPonU3BOACTBEHHbIX PaboT)
B MPOLECCE BbINOSIHEHNS BCEN LLEMOYKM TEXHOIOMMYECKNX Onepaunii, NpeaycMOTPEHHOM TEXHONOTMMen Noy4eHus
CBapHOro coeavHerus. Mpu onepaurioHHOM KOHTPOsE, BHACTHOCTW, MPOBOASAT MPOBEPKY Ka4ecTBa NOArOTOBKYM TPYO NOA,
cOOpPKY 1 CBAPKY, KOHTPOJIb TEXHOIOrMYECKOro pexuma cBapkn. KauecTBo CBapHbIX COeaNHEHMIA NP onepauuoHHOM
KOHTPOJ1Ee KOHTPONNPYETCSI BHELUHUM OCMOTPOM U U3MEPEeHUsIMU NpoussBoamTenem paboTt (MacTepom) C yHacTmem,
npu Heo6Xo0OMMOCTU, CTPOUTESIbHOWN nabopaTopun.

[Mpn onepaunOHHOM KOHTPOSE NPOBOAUTCS TaKXe U3ro-
TOBJIEHUE U UCMbITaHME NPOOHbIX (AOMNYCKHbIX) CTbIKOB,
SABJISIIOLLEECH Ba)XHeNlW e Mepon No npeaynpexaeHnio
nosBneHus aedeKToB. ATV NCNbiITaHUs (MHOrAA Ha3blBaeMble
npeaynpeauTenbHbIM KOHTPOIEM) NMPOBOASATCS HA CTaANN NOA-
rOTOBKM K CTPOUTENBLCTBY. KaueCcTBO NPOBGHbLIX CThIKOB OLeHNBA-
€TCs BU3yasibHbIM KOHTPOMEM U MEXaHNYECKUMU UCTbITAHUSMW
C NpUBNEYeHEM CTpoUTENbHOM nadopatopun (poto 4.2.8-4.2.9).
3TOT TUN ONepPaLuoOHHOIro KOHTPOJI PEKOMEeHAYeTCo K pe-
rynspHOMY NpuMeHeHuto 3aKka3uymkom n oéecrnevymBaeT Kak
MMHMMYM MaKCUMaJibHYI0 OTBETCTBEHHOCTb Moapsaaunka
Mpu BbINOJIHEHUU UM KOMIJIEKCa paboT no ceBapke.

CBapky Npob6HbIX CTEIKOB OCYLLECTBASIOT B YCJIOBUSX, NPU-
GNIMXKEHHbIX K YCIOBUSIM CTPOUTENBHOW Miowaaku. NpobHble
CTbIKM M3roTaBAMBAIOTCS N3 OTPE3KOB MOJINATUIEHOBLIX TPYO
nonnHol He meHee 300 MM, CBapeHHbIX Mexay cobo npu no-
MOLLM HArpeToro MHCTPYMEHTA BCTbIK N MydT C 3aknagHbIMn ®oT10 4.2.8. UcnbiTaHysi CTbIKOBbIX CBapPHbIX
HarpesaTenamu. coeauHeHwii B naboparopumv UKAMJIACT
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®oT0 4.2.9. ObpaseL ¢ pparMeHTOM CTbIKOBOIO CBapHOIro coeanHeHus (1).
KOHTPOJIb Ka4ecTBa CBapHOIo LBa MPOXOAMNT MyTEM MEXaHU4eCKOro UCrbITaHus 06pa3La Ha pa3pbiBHOV MalLVHE.
lNpaBusibHO BbINOJIHEHHOE CBapHOe coeanHeHue BaseTcs Hanbonee npoyYHbiM mectom 13 Tpybonpososa
M He IEMOHCTPUPYET Pas3pyLLEHWIi CBAPHOIO LLBA B XOA€ UCMbITaHWV Ha pa3pbiBHOV MaLuvHe (ctagmm 2 1 3)

Jnsi npoGHbIX CTHIKOB, CBAPEHHbIX MeXay coboi MydTamMu ¢ 3aKnagHbIMy HarpeBaTensiMmn, peEKOMeHayeTcs Nc-
nosib3oBaTh TPYObI 1 AeTanu N3 0QHOM rpyrbl, COOTBETCTBYIOLLEN AnaMeTpy CTPOSILLLEr0Cs BOO0- UM Fra30MnpoBoaa.
370 06YCNOB/IEHO B OCHOBHOM TEM, 4TO MydThl C 3aKJ1aiHbIMU HarpesBaTesnsaiMm 60bLUNX ANaMeTPOB AOCTAaTOYHO
[0pOorv, NO3TOMY AJ1si NPOBepKM paboToCnocoBHOCTM 060PYA0BaHNS MOXHO UCMO0J1b30BaTh AeTav MEHbLLEro ava-
MeTpa, HO BXoAsLme B ogHy rpynny. K ogHMM rpynnam TMnoBbIX NpeacTaBUTeNei:

e TOCT 18599-2001 oTHOCUT TPYObl C HOMUHAJbHLIM HAPYXHbLIM ANnamMeTPoM — 63 MM 1 MeHee, OT 75 A0 225 MM,

o1 250 pno 630 mm, 710 oo 1200 mm.

KonnyectBo NpoBHLIX CTLIKOB pekoMeHayeTcs A0 3 LT.

MpreMoYHbI i NPOU3BOACTBEHHbIN KOHTPOJIb — 3aKJIIOYNTENbHBIA 3Tan KOMJiekca MeponpusaTuii no obecne-
YEHMIO Ka4ecTBa CoopyXaeMbix TPy6onpoBoaoB. OH 3akJloHaeTCs B MPOBEPKE KA4ECTBA BbIMOSIHEHHbLIX CTPOUTEb-
HO-MOHTaXHbIX PpaboT, a Takke OTBETCTBEHHbIX KOHCTPYKLMIA. [1151 NONMaTUNEHOBLIX TPYOONPOBOA0B NPUEMOYHbIN
KOHTPOJIb KPOME MPOBEPKM COOTBETCTBUA TPyOONpoBOAa TpeboBaHNAM NpoekTa NnpeaycMaTpuBaeT NpoBeaeHne
HepaspyLLALLLEro KOHTPOJIS CBAPHbIX COeAVHEHUI GU3NYECKMMN METOAAMU N TUOPABANYECKUE UV MHEBMATUYE-
CK1e UCnbITaHus TPybonpoBoAa HA FrEPMETUYHOCTb.

KOHTpOJIb BbINOJSIHEHHBbIX PA0OT 3aKa34MKOM 3aKJII04HaETCS B MPOBEPKE COOTBETCTBMSA CMOHTMPOBAHHOM BOJO-
N1 ra3opacnpenennTenbHON CUCTEMbI MPOEKTY U NMPeACTaBAEHHON MCMONHUTENIbHON OKYMEHTaLMK, TPeOOoBaHNSM
CTPOUTENbHBLIX HOPM U NMpaswJl. Mo pesynsrTataMm NPUHUMAETCS PELLEHME MO NpUeMKke 0O6beKTa B 9KCMyaTaLmio.

Bu3yanbHbI KOHTPOb CTLIKOBbIX COEAUHEHUN

Bu3yasibHblil KOHTPOJb CBAPHBLIX COEANHEHWI 1 UBMEPUTESIbHbI KOHTPOJb FEOMETPUYECKNX MapaMeTPOB AOIKHbI
NPOV3BOAMTLCS HA BCEX CBAPHbLIX COeAVNHEHUSIX.

"

B makc /
SDR 11 ; ; SDR 11 —

B MuH

Puc. 4.2.19. lNapameTtpesi rpata

NKAMNNACT® www.icaplast.ru

TPYBHbB M 3ABO[



Tabnuua 4.1.5
MapameTpbl HapPY>XHOrO rpaTta

dakTuyeckas ToNwmHa
CTEHKU TPYObl, MM

BbicoTa rpata V, mm WunpuHa rpaTta B, mm

MWH. MaKkc. MVH. MaKkc.

no5 1,5 2,5 3 6
B="1 1,5 3,5 4 7,5
7-10 2 4,5 55 10
10-13 28 S 6,5 13
13-16 3 5,5 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

BHeLwHuii BUA, CBapHbIX CO€AUHEHUI, BbIMOJIHEHHbIX CBAPKOM HarpeTbiM MHCTPYMEHTOM BCTbIK, AOJDKEH
oTBe4YaTb cjieAyloLwum TpeGoBaHuaM:
* pa3Mephbl BaIMKOB HAPY>KHOMO rpaTta LUBOB B 3aBUCMMOCTM OT TOJILLMHbI CTEHKU CBapuBaeMbix TpyO (aetanei)
[OJIXKHbI COOTBETCTBOBATHL Tab. 4.1.5;
* BaJIMKN CBAPHOIO LLIBA AOJIKHbI ObITb CUMMETPUYHO 1 PABHOMEPHO pacnpeneneHbl No OKPY>XHOCTU CBapEHHbIX TPYO;
* CMeELLLEHME HapYXHbIX KPOMOK CBapuUBaeMbIX 3aroTOBOK HE AO/MKHO npeBbiwaTte 10% OT TOAWMHBI CTEHKN
TPYObI (aeTann);
* BMagvHa Mexay Banukamm rpata (A — nMHMUS CniaBneHns HapyXXHbIX MOBEPXHOCTEN BAJIMKOB rpaTta)
He [L0/IKHA HaXOAUTLCS HUXE HapyXXHOW NOBEPXHOCTM TPYO (aeTaneit);
* CUMMETPUYHOCTD LLIBA (OTHOLLEHME LUMPVHBI HAPYXXHBIX BaNIMKOB rpaTa K 00LLen lnprHe rpaTta) AosmkHa ObiTb
B npenenax 0,3-0,7 B nto6oi Touke wea. Npu cBapke Tpyd C COEANHUTENBHBIMU AETaNSIMU 3TO OTHOLUEHUE
nonyckaetcs B npenenax 0,2-0,8;
° LBET BAJIMKOB J0JIXEH OblTb OAHOrO LiBETA C TPYOOI 1 HE MMETb TPELLMH, NOP Y NHOPOAHbIX BKIIIOYEHNIA;
° YroJl n3710Ma CBapeHHbIX TPYO nnm Tpyobl 1 COEANHUTENBHOM AeTaNN He AOJIKEH NPEBbILLIATh BENINYNHbI B 5°.

Tabnuua 4.1.6
Kputepumn oueHkn cBapHbIX CTbIKOBbIX CO€ANHEHUV BHELULHUM OCMOTPOM

KpaTtkoe onucaHune Bo3moxxHasi npuinHa BOSHUKHOBEHUS

1. XOpoLwnii LWOB € MaaKUMm U CUMMETPUYHbBIMA CobniofeHne BCEX TEXHONOMMYECKMX NapaMeTpoB
BasIMKaMu rpata oKpyrnon dopmel CBapKu B npeaenax Hopmbl

Kputepum oueHkn:

pa3mMepbl HAPY>XHOro rpata

N BHELUHWUI BUA, LWBA
COOTBETCTBYIOT TPEOOBAHNSAM
Tabn. 4.1.5.
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Tabnumua 4.1.6

Kputepumn oueHkn ceBapHbIX CTbIKOBbIX CO€AUHEHUV BHELUHUM OCMOTPOM

KpaTtkoe onucaHune Bo3moxxHasi npuinHa BOSHUKHOBEHUS

2. bpak. LLIoB C HECUMMETPUYHBIMY Banukamm rpata
OJVHAKOBOW BbICOThbI B OOHOM MNAOCKOCTU,
HO Pa3NYHOM B MPOTUBOMOJIOXHbIX TOYKAX LLUBA

[MpeBbileHe 4oNyCTUMOro 3a30pa Mexay
Topuamu Tpyb nepen cBapKomn

KpuTtepum oLeHku:
pasnunyuve no BbicoTe 6onee 50%
B NMPOTUBOMONOXHbIX TOYKaX LLIBA

3. bpak.
Manbiti rpat okpyrnon opmel

HepocTaToyHoe faBneHue npy ocaake wea
VN1 Masnoe Bpems nporpesa

Kputepumn oueHkm:

BENMYMHA HAPY>XHOIo rpaTa

Mo BbICOTE U LUMPUHE MEHbLLIE
HKHUX NPEeAENbHbIX 3HAYEHWN,
npvBeneHHbIX B Tabnuvue 4.1.5

s

4. bpak.
BonbLon rpat okpyrnon doopmbl

YpeamepHoe BpeMs nporpesa
WSV NOBbILLEHHAsA TemMrnepaTtypa Harpesartesns

Kputepum oueHku:

BEJINYMHA HAPY>XHOr o rpaTa

Mo BbICOTE U LWMpUHe 6osbLue
BEPXHUX NPeAESbHbIX 3HAYEHUIA,
npuBeaeHHbIX B Tabnmupl 4.1.5

5. bpak.
HecMMMETPUYHBIN FrpaT No BCEN OKPY>XXHOCTYU LLBA

PasnunyHbin maTepunan ceapmBaeMsbix TPyo
vnun petaneit (M3 100 ¢ M3 80), N TONWMHBI CTEHOK

Kputepuu oueHku:

pasnuyve No BbICOTE U LUMPUHE
BaJIMKOB rparta no Bcen
OKPY>XHOCTM LWBa npeBbiwaeT 40%

6. Bpak. Beicokuii 1 y3kuia rpar,
Kak NpaBusio, He KacaLLmMiics KpasMmmn TpyObl

YpeamepHoe JaBsieHne npu ocaake cTbika
NPV MOHVXXEHHOW Temrepartype HarpesaTess

Kputepum oueHku:
BblCOTa BaJIMKOB rparta
60nbLUe UK paBHa ero LUMpUHe

ij KANAACT®

www.icaplast.ru

TPYBHbB M 3ABO[




Tabnuua 4.1.6
Kputepumn oueHkn ceapHbIX CTbIKOBbIX CO€ANHEHUV BHELULHUM OCMOTPOM

KpaTtkoe onucaHune Bo3moxxHasi npinHa BOSHUKHOBEHUS

7. Bpak. Hwn3skasa Temnepartypa HarpesaTens
Manbiii rpat ¢ rnyboKon BrnagnHom Mexay BaJiMkamm rnpv HEJOCTAaTOYHOM BPEMEHN NPOrpeBa

Kputepum oueHkn:

yCTbe BnaanHbl PACMOIOXEHO

HUXE HapPY>XXHOW 1 BbllLE BHYTPEHHEN
obpasyoLwmx Tpyo

8. bpak. HepaBHOMEpPHOCTb
(aCMMMETPUYHOCTbL) BaJIMKOB rpaTa

Kputepuu oueHku:

pa3nnyne rno BblICOTE BAJINKOB
rpara B O4HOW NJIOCKOCTHU
6onee 40% c 0 4HOBPEMEHHbIM
cMeLleHnem o6pasyoLmx Tpyo
6onee 10% OT TONLLUMHbI CTEHKMN

9. Bpak. HepaBHOMEpPHOE pacnpeaenexe rpata
no NepumeTpy LBa

Kputepum oueHku:

BbICOTa rpaTta B MECTE HEPABHOMEPHOI O BbIXOAA
60/bLUE ero LWNPUHBI,

BNaZnHa Mexzay Banvkamm rpata

HEYEeTKO BblpaXKeHa Ui OTCYTCTBYET.

B NnpoTnBONOAOXHOM TOYKE LIBa

rpat umeeT pa3mepsbl, MeHbLume Ha 50% 1 6onee

10. bpak. YpesmepHasa TemrnepaTypa HarpesaTtesns,
LLloB € MHOrO4YMCAEHHbBIMU HAPY>XXHBIMW 3HavyeHne, KOTOPOW BbilLie TEMMNEPATYpPbI
pakoBMHaMM N0 BCEMY NEPUMETPY, LECTPYKUVN OAHHOM Mapkn NOIN3TUEHA.
C KOHLEHTpauuen rno Kpasm rpata, C BO3MOXHbIMU 3aBblLLIEHHbIE 3HAYEHUS MO Bnare
crnegamMmm NonepevyHoro pacTpecknBaHus M NEeTYYUM COEONHEHUAM

Kputepuu oueHku:
MHOIO4YUCIIEHHbBIE PAKOBVHBI,
PacnonoXeHHbIe

BNJIOTHYIO APYr K ApYyry
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BusyanbHbIv KOHTpPONbL cOeAMHEHUN,
BbINOJIHEHHbIX NPU Nomowm paeranen ¢ 3H

[nga coeaviHeHW, BbINOJIHEHHbIX NMPY NOMOLUM AeTanen (GUTUHIOB) C 3aKJlagHbIMU 3JIEKTPOHarpeBaTeniaMum,
K 3KCrnpecc-MeToAamM KOHTPOJISt OTHOCSHT:
* BU3yasibHbll/i KOHTPOJIb U TMAPABANYECKNE NN MHEBMATUYECKME UCTIbITAHNS,
KOTOPbIM MOABEPraoTCs BCE COEANHEHNS;
° MCMbITaHME Ha CrloWmMBaHne (ana ngetaner My@pToBOro Tmna) 1 oTpbiB (415 CEAN0BbIX OTBOAOB), UCMOJIb3yeMble
B OCHOBHOM TOJIbKO MPU OLEHKE KBanudukaumm CBapLLMKa Ha aTane noaroToBKN K CTPOUTENBLCTBY.

BusyanbHOMY KOHTPOJIIO NogJsieXxaT Bce CBapHble coeauHeHus. NMpu 3ToM BHELLUHUWIA BUA, COeAUHEHUA
A0JDKEeH OTBevaTb ClieAyIoWuM TpeGoBaHNSAM:

 TpyObl 3a NpeaenamMm CoeanHUTENbHOM AeTann A40MKHbI UMETb criefbl MexaHn4eckoli 06paboTku (3a4nCTKN);

* MHAMKATOPbI CBAPKW AeTanein fOSIKHbI HAXOAUTLCS B BblABUHYTOM MOJIOXEHUN;

* Yros n3noma cBapeHHbIX TPY6 1nm Tpybbl U COEAMHUTENBHOW AeTann He A0/KEH NpeBbIwaTh 5°;

* MOBEPXHOCTb AeTanei He JO/IXKHA UMEeTb CNeAoB TemMnepaTypHoi aedopmMaumm uim cropesLlero noiMaTuneHa;
* M0 NepuMeTpy AeTanu He O0JIKHO ObiTh CIeA0B pacniaBa noanaTuieHa, BO3HMKLLIEro B NPOLEecce CBapKu.

BuayanbHbIii KOHTPOJIb COEAMHEHWIA, BbINMOJIHEHHbBIN AETaNsIMM C 3aKlagHbIMW HarpeBaTensiMu, 4acTo OAET UH-
dopmauuio 0 Tom, ObiN1 NPoBeaEH NPOLLECC CBAPKM nn HET. OO 3TOM CYASAT MO NOSIOXEHUIO MHOMKATOPOB CBapPKN.
[MockonbKy MOBEPXHOCTb KOHTaKTa CKPbITA OT a3 HabntoaaTens NoBEPXHOCTbIO AeTanu, CYANTb NO BHELLHUM Mpu-
3HaKaM O TOM, Kak NpoTeKann npoLecchbl GOpPMMPOBAHNS CBAPHOIr0 COeAVHEHUS, JOCTATOYHO CJ/IOXHO. [MoaToMy
BHELLHWI BUA, NOBEPXHOCTU AeTann NLLb B PeOKUX Clydasx ABASeTCs 4OCTAaTOYHbIM MPU3HAKoM s 0TOpakoBKM
CBapHOro wBa. XapakrepucTnkamm Hanmumsa gedekra MoXeT cTatb AedOopPMMPOBaHHAs NMOBEPXHOCTb AeTanu Ui
BUAMMOE MNOsIB/IeHME pacnjaBa B 30HE CONPMKOCHOBEHMS.

Kputepum oueHkM BHELIHEro Buaa CoeamMHEHNN, BbIMOJIHEHHbIX NPWY NMOMOLUY AeTanel ¢ 3akiagHbiMy Harpesa-
TenaMu, npueeneHsl B Tabn. 4.1.7. Pe3ynbtaTbl BHELLHENO OCMOTPA CYMUTAIOT NOJIOXMUTENbHBIMU, €CNN COeANHEHNS
OTBEYaloT BCeM TpeboBaHUAM, NMPeabsBAsSeMbIM K BHELUHEMY BUAY U KPUTEPUAM OLLEHKN OedEeKTOB.

Tabnuua 4.1.7
Kputepuun oueHku getanen my@pToBOro tuna n ceaJjioBbix OTBOA0B BHELLULHUM OCMOTPOM

KpaTKoe onucaHue Bo3moxxHasa npu4YHa BO3HUKHOBEHUS

1. Xopoluee coeamHeHne, getanb NIOTHO CobniofeHne TEXHONOMMYeCKnx onepauni
OXBaTbIBAET KOHLLbl CBAPUBAEMBbIX prﬁ, MHONKATOPbI M napaMeTpoB CBAPKK B npeaenax HopMbl
CBapKu BbICTYNaOT Had NOBEPXHOCTLIO AeTaJin

Kputepum oueHku:
rmazkas neBepxHOCTb AeTanun T

6€e3 BUANMbIX 3230P0B _W

2. bpak. 3a3op mexay 06xBaTblBAOLLEN YaCTbO YpesmepHasi 00paboTka NOBEPXHOCTU TPYObI
netanu n Tpybom WY OBaNIbHOCTb TPYObI

Kputepum oueHku: %

6onee 0,5 Mm T

3. bpak. HepocTtaTouHoe 3arnybneHune KOHLOB TPpyO BHYTPb
HenapannenbHoCTb netanu unm gedpopmMaums coegmHeHns
(uckpuBneHme ocen TpyObl 1 aeTanun) [0 ero OCTbIBaHUSA

Kputepum oueHku: l
6onee 2,0 MM Ha ganHe L = 3d S L _______ 1| —
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MpoponxeHue Tabn. 4.1.7

KpI/ITepI/IVI OLEeHKM peTanen My¢TOBOF0 Tuna un cepJsioBbixX oTBOAOB BHELLULHUM OCMOTPOM

KpaTtkoe onucaHune Bo3moXxHasi npuinHa BOSHUKHOBEHUS

4. Bpak. YacTnyHoe nosiBneHne pacnnasa
NoAnaTUAEHa Nno TopLam getanv

Cposur TpyGbl B NpoL,ECCE CBapPKU
nnn cMmelleHmne cnmnpanmn

Kputepum oueHKu:
He JonyckaeTcst

W
|

5. bpak.
MHOnKaTopbl CBAPKN B MICXOQHOM MOSTOXEHUN

HepocTtaTtoyHoe Bpems CBapKuy Man HeA0CTaTto4Hoe
HanpsaxeHne, nogaBsaemMoe Ha cnnpanb getanun

Kputepumn oueHku:
He JonyckaeTtcs

(1

6. Bpak.
MecTHoe pacnnasneHue NOBEPXHOCTU AeTanu

YpeamepHoe BpemMs Harpesa
NN HanpsaxXxXeHne nntTaHnd

Kputepum oueHku:
He JonyckaeTtcs

Vv

7. XopoLuee coegnHeHue,
OTBOZ, MJIOTHO 06sieraeT NOBEPXHOCTb TPYObI

CobniofeHrEe TEXHONOMMYECKNX onepaunii
M napamMeTpoB CBapKU B rnpeagesiax HopMbl

Kputepum oueHku:
rnagkasi NOBEPXHOCTb OTBOAA
6€e3 NCKPUBNEHNIA 1 3a30POB

e

8. bpak. 3a30p Mexay oxBaTbiBatoLLEN
YyacTblo getanu n Tpybon

YpeamepHas 06paboTka NOBEPXHOCTU TPYObI
NN HeJoCTaTo4YHOE yCecunme npmxkatmna oteoga

Kputepum oueHku:
6onee 0,5 Mm

{ A\

O kayecTBe NMnony4eHHOro coegnHeHna MOXHO CyanTb 1 MO pacrnedyaTke napamMmeTpoB CBapkKu, KOTOPYHO nosay4HatoT
OT 3anoMumHarouwiero yCTpOI7ICTBa CBapOYHOro annapara. Takasa pacrneyaTka B BUAe HebOoNbLLIOoro NMPOTOKO1a MOXET

Mpoknaaka n MOHTAX NonMaTMNEHOBLIX TPy6onposoaos

[0aTb BCIO Heo6xoamnmyto nidopmaumio 06 yCroBUSX CBApKU: TEXHOOMMYECKUX NapamMeTpax, TeMneparype Bo3ayxa,

TUNe CoeaMHNTENbHOM AeTann U T. A.

CpaBHUTENbHbIN aHaIN3 NOJTyYEHHbIX pacneyaTok C NacrnopTHLIMN TPeBoBaHMSMI Ha AaHHbI BUA, COEANHUTENbHOM
netanu aensieTcs 00bEKTUBHbBIM NokasaTenem A Toro, HToObl FOBOPUTbL O HAAEXHOCTW KaxXA0ro rnosy4eHHoro co-
eanHeHuns. CooTBETCTBEHHO, Npu NpoBeaeHnn paboT Ha Tpacce CTPOUTESNbCTBA A0JIXHA ObITb 06ecrneyeHa TouHas
MapK1pPOBKa CBAPHbIX COEAMHEHMIN B COOTBETCTBUM C NMOPSAAKOBLIM HOMEPOM CBapPOYHOro MPOTOKOSA.

www.icaplast.ru
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4.3. Npoknagka nonnatuneHosbiX TPYy6 ¢ 3awmuTHOM 06onoukomn

MoHTax Tpyb6onpoBoaoB ¢ ncnosb3osaHmem Tpy6 13 M3 100 RC ¢ 3awmTHOM 0607104K0M OCYLLECTBASIOT aHaso-
rmyHo Tpy6am 13 N3 100. Tpybbl NPUMEHSIIOT MPY TPaHLLENHON yknaake 6e3 MCNob30BaHUS NecYaHoM 3achInku,
npv NPOKNAAKe B HEYCTONYMBBIX M BOAOHACHILLEHHbBIX FPYHTaX, NPV MAY>XHOM UK POTOPHONM Npokianke, a Takke
C NpUMeHeHMEeM BeCcTpaHLLEHbIX TEXHOOMMIA.

JonyckaeTtcsa npumeHeHme Tpyd na Nd 100 RC ¢ 3amTHOM 060104KOM B CKaslbHbIX, FPAaBUAHO-raneyHbIx, webe-
HUCTbIX U OPYrUX FPYHTaX C BKJIKOYEHVEM BbILLEYKa3aHHbIX FPYHTOB.

Mpw xpaHeHn, TPAHCNMOPTMPOBKE U MOHTaXe TPYO rmybrHa NOBPEXAEHNIA HA 3aLLMTHON 060104KE HE HOPMUPY-
€TCS 1 [OMYCKAETCH Ha BCIO TOJLLMHY.

Ceapka Tpy0 c 3awWmTHOI 060J104KO0I NPON3BOAUTCSH ABYMS Coco6amMu:
e cBapka BCTbIK;
® cBapkKa C MCMoJIb30BaHNEM 3J1EKTPOCBAPHbLIX GUTUHIOB.

Mpwn cBapke BCThIK TPYO Mexay co6oi unm ¢ paCoHHbIMU N3OENNAMM OOMYCKAeTCH 3aLUUTHOE NOKPbITUE

He yaanarhb.

Mpwn cBapke TPyb C MPOTOKONMPOBAHNEM CBAPOYHOIO NMPOLLECCa 3aLLMTHYIO 060104KY Ha KOHLLAX TPyO yaansoT
Ha OsMHe, LOCTaTOYHOM ANns cBO6OAHOro 06pa3oBaHmS LWBa.

Mo cornacoBaHuIo C 3aKa34MKOM C KOHLIOB TPy [0MyCcKaeTCs yaansaTh 3aLLUMUTHYIO 060/104KY MeXaHU4YEeCKMM Cro-
cob0oM B 3aBOACKMX YCIIOBUSAX OJIA NMOC/eayIoLleli CTbIKOBOM CBapKu A cBOGOAHOrO 06pasoBaHMs CBApOYHOro
rpaTa.

Mpw cBapke CoeanHUTENbHBIMU AeTansaMU C 3aKnaaHbLIMU 9NeKTpoHarpeBsaTensaMm 3atLmMTHYI0 060104KY YAANAoT
Ha Takom AivHe, koTopas o6ecrneymBaeT KOHTAKT COeANHUTENLHON AeTanu C MOBEPXHOCTLIO TPYObI.

UKANNACT’ www.icaplast.ru
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Paspen 5.
UcnbiTaHue HanopHbix Tpybonposoaos ns M3
UcnbitaHue TPYGOHPOBOAOB BOAOCHCIG)KGHMﬂ n KaHanm3aunm

CornacHo CHulM 3.05.04 nonnaTtuneHoBble TPYOONPOBOAbI BOAOCHAGXEHMS 1 KAHANN3aLUUN UCTIbITLIBAIOT HA MPOY-
HOCTb W MJIOTHOCTb (FEPMETUYHOCTb) M’MAPaBANYECKUM UM MTHEBMATUYECKMM CNIOCOO0OM ABaX bl (NpeaBapuTebHoe
1 OKOHYaTEesIbHOE).

MpenBapuTenbHOE NCMbITaTENbHOE (M3OLITOYHOE) FTMAPABANYECKOE AABNEHWE NPU UCTILITAHUM HA MPOYHOCTb, Bbl-
MosIHAEMOE [0 3aChINKM TPAHLLEN U YCTAHOBKW apMaTyphbl (TMAPaHTOB, NPEefOXPaHUTENbHBIX KNTarnaHoB, BAHTY30B),
[OJIXHO ObITb PABHO pac4YeTHOMY paboyeMy AaBNEeHUO, YMHOXEHHOMY Ha KoadduumeHT 1,5.

OkoH4aTenbHoe NCnbITaTeNbHOE MMAPABANYECKOE AABIEHNE MPU UCMBITAHUSAX HA MAOTHOCTb, BbIMOJIHAEMbIX MO-
CIe 3acCbINnky TPaHLLEMN 1 3aBEPLLEHUS BCeX paboT Ha JaHHOM yHacTke TpybonpoBoaa, HO 0 YCTaHOBKM MMApPaHTOoB,
npenoxpaHnTesibHbIX KilanaHoB M BaHTY30B, BMECTO KOTOPbIX HA BPeMS MUCMbITAHUS yCTaHaBAMBAIOT 3arnyLuKu,
DOJIKHO ObITb PaBHO pacyeTHOMY paboyeMy OaBNEHUIO, YMHOXEHHOMY Ha KOadduumeHT 1,3.

MmapaBnmyeckre NCnbITaHUs Ha repMeTUYHOCTbL N3 TpyGonpoBoaa NPOBOASTCS TOSILKO NOCIEe ero npedbiBaHus Nos,
[aBneHNEM B TEYEHUM ONPELENeHHOro BpeMeHu. MNMpuynHa aToro 06bACHAETCS TEM, YTO MOA AABJIEHMEM NONNITU-
JIEHOBbIE TPYObI YBENNYMBAIOTCS B AUAMETPE, YTO NPOSIBASIETCH TOJIbKO B TEHEHME NEPBbIX CYTOK PYHKLIMOHNPOBAHNS
Tpybonposoaa. MNageHve naBneHns, BbI3BAHHOE PACLLUMPEHMEM TPYO, MOXET ObITb HENPABUIIBHO UCTOJIKOBAHO Kak
yTeuka, eCNuv UCMbITAHNE HAa FEPMETUYHOCTL OyAeT NMPOBEAEHO CNLIKOM paHo. OBbIYHO TPyOONpPOBOAbI BOAOCHA0-
XEHUS 1 KaHanM3aumm UCMbITbIBAIOT rMApPaBiINyeCKUM CNocoboM.

MHeBMaTH4YECKME UCNbITaHUS TPYOONPOBOAOB NMPU UX HA3eMHO N HaA3eMHO NpoKagKax
MHeBMaTn4eckme ncnbiTaHns TPY6ONPOBOAOB MPY X HA3EMHOW 1 HAA3EMHOW NPoKIaaKkax Npon3BoaaT B Cneayto-
LMX cnydasx: Temnepartypa okpyxaioLero Bo3ayxa Huke 0 °C; npuMeHeHne BoAbl HEA0MYCTMMO MO TEXHUYECKUM
npu4MHam; BOAA B HEOOXOAMMOM KONMYECTBE OTCYTCTBYET. [1OpSA0K MHEBMATUYECKMX UCMbITaHWIA TPYOONPOBOAOB
1 TpeboBaHms 6€30MacHOCTU MPY UCMbITAHUSIX YCTaHABINMBAIOTCS MPOEKTOM.
Bonee noapobHas nHdpopmaLms no NpoBeaeHnIo ncnbiTaHnin conepxumtces B CHulM 3.05.04 1 CM 40-102-2000.

BHumanue!!! Ecnu Tpy6onpoBoa BOJOCHa0GXeHUs Uiy KaHanmsaumum ObI10 peLueHo UCMbITbIBaTbh MHEBMA-
TUYECKUM Croco6oM, TO 3Ha4YEeHUEe ONMPEeCCOBOYHOIO AaBJ/IEHUS PaCCYMTbIBAETCS Kak AJ1s ra3onpoeoaa.

Mpumep pacuyeTa ONpPecCOBOYHOr0O AaBJ/IEHUN: 5. MRS
1. PaccuutbiBaeM MakcumMmasnbHOe pabouyee aaBneHue: MOP = m ,
roe MRS — MyuHuUManbHas anMtensHas NpoyYHoCTb, MIa;
C - Koo PULIMEHT 3anaca NPOYHOCTU (A9 NONUITUIIEHOBbLIX ra30NPOBOA0B = 2,5);
SDR - cTaHAapTHOE pa3mMepHOe OTHOLLEHME.
2. PaccuuTtbiBaeM 3Ha4YeHUE OnpecCOBOYHOro AaBJ/IeHNS: P,..=13MOP

Ecnn npmn nHEBMATUYECKUX NCNbITAHUSAX PaCcyYeT ONPECCOBOYHOMO AABNEHMS MPOBOANTL Kak A9 FMAPaBanyeckmx
MCMNbITaHWN (rae KoaddunumMeHT 3anaca NnpoYHOCTM Ang sogonposoaa = 1,25), To gaHHaa cutyaums MOXET MPUBECTH
K paspyLueHunio Tpybonposoaa, T. K. 3HaYeHME ONPeECCOBOYHOI0 AaBneHns 6yaeT npesbilaTh B 2 pasa oT JonyCTu-
MOr0 AJ151 THEBMAaTUYECKNX UCTIbITAHWIA.

UcnbitaHne Tpybonpoeoaos rasocHabxeHus

[paHMLa yHaCTKOB 1 CXxema NpoBeAeHUs UCMbITaHMIA onpeaensioTcs padoyer AokyMeHTaumen. MicnbltaHns raso-
NPOBOAOB NPON3BOAAT NPy TemMnepartype Tpybbl He Huxe —15 °C.

MpensapuTenbHbIE UCMbITAHUS MOIMATUIEHOBBIX TPYOOMPOBOAOB HA FEPMETUYHOCTL MPOBOAST NEPEL, X YKITAAKOM (NMpo-
TSKKOW — Npu 6ecTpaHLLEerHbIX MeToAax CTPOUTENbCTBA). MCnbITaHNS NPy 3TOM peKoMeHayeTCsl MPOBOAMTL B TedeHne 14.
MoparoToBneHHbIe y4acTku (NAeTH, OyXTbl UV KATYLLKW) NONMITUIEHOBbIX ra30MpPOBOA0B UCTbITLIBAIOT HA FEPMETUYHOCTb
B COOTBETCTBMM C TpeboBaHusMmmn CHulM 42-01 k gaHHOM kaTeropum razonposoaa v nonoxeHnsmu Cr42-101.

OkoOHYaTesnbHbIE NCMbITAHUSA NONINSTUIEHOBBIX FA30MPOBOAOB HA FEPMETUHYHOCTb MPON3BOAAT NOC/E NOHOM (40
NMPOEKTHLIX OTMETOK) 3aChIMNKN TPAHLLEWN UV NOCIIE NPOTSXKM NOSIM3TUIIEHOBOW METU B COOTBETCTBUM C TpeboBa-
Huamm CHulM 42-01 k gaHHOM KaTteropum razonposoa v nonoxenunammn Cr 42-101.

Bonee nogpobHas nHdopmaLms No NpoBeaeHuo cnoitTaHnini cogepxumtces B CHuM 42-01, CM42-101 1 Cn42-103.
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MpunoxeHune A

Xvmmyeckas ctorkocts Tpy6 ua 12

Tabnvua 1

Xnmunueckas cTokocTb TpyO u3a M3 npu pasnnyHbIX Temneparypax

Temnepartypa, Xumuyeckas

BewecTtBO KoHueHTpauus c CTONKOCTE
AnununHoBas kMcnora HachilueHHbIn BOAHbI 60 C
pacTBop
20 C
O i .
6,13% r;irBe(,)on,HbM 40 C
P P 60 c
A30THas kmcnota
. . 20 (0]
40%-Hbln BOOHbIN 40 _
pacTBop 60 H
. . 20 C
a30006pasHbIii, Cyxon,
100%-HbI, YACTbIN 40 C
AMMMak ’ 60 C
BoOHbIN, HACBILLLEEHHbIN 40 C
Ha xonoae 60 C
AMMOHUS! KADGOHAT 50%-Hblii BOOHbI 40 C
P pacTBop 60 C
BoaHbIN HACLILLEHHbIN 40 C
AMMOHUSA HUTPAT pPacTEOP 60 0
HacblILWEeHHbIV BOOHbIN 20 c
AMMOHMSA cynbdat t 2CTBO A 40 C
pacteop 60 c
BonoHblii pacTeBop noboii 20 C
AMMOHUS cynbdup, A P P 40 C
KOHLLEeHTpauuu
60 C
BopHebiii pacTBop noboim 40 C
AmmoHus pocdar KOHLEeHTpaumm 60 C
HachblILWEeHHbIV BOOHbIN 40 C
AMMOHNSA xopug, PacTEOp 60 c
20 C
AHUNMHa xnopruapat To xe 40 C
60 0
20 C
AueTanbaerng, TexXHUYeCcKM YNCThIN 40 (6]
60 (0]
20 C
ALEeTOH To xe 40 C
60 C
Bapwus conun BO'DLHHe PacTBOpe! 60 C
060 KOHUEHTpauumn
20 C
BeH3nH TexHNYEeCKn YNCTbIN 40 C
60 (6]
BonaHbiii pacTBOp Ntobow 20 =
BeHzorHaga kncnota A KOHp oHT ap m 40 C
L pad 60 c
BopHast kucnoTa BoaoHblii pacTeBop noboii 40 C
KOHLEHTpaumm 60 C
HachbILEHHbIN BOOHbIN 20 H
Bpom t B A 40 H
pacTeop 60 H

|
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MpoponxeHne Tabn. 1

XumMmunueckas cToiikocTb Tpyo us M3 npu pasnuyHbIX TeMnepaTypax

Temnepartypa, Xumuyeckas
BewecTBO KoHueHTpauusa °c CTOWKOCTD
BpomucToBopoponHas o . 20 ¢
50%-Hbll BOAHbI pacTBOP 40 C
Kucnota
60 C
. 20 C
BytaH TexHn4eckummn 60 C
ByrtagueH To xe 20 C
20 C
BytaHon To xe 40 C
60 C
20 C
Bbytnnauerar To xe 60 0
BuHunauetat To xe 20 C
20 C
BuHHas kncnota JNiobas BogHas 40 C
60 C
20 C
BuvHo nio6oe Toproeas 40 C
60 C
Bucko3HonpsaanbHbii 20 C
pacTBop ) 40 C
60 C
Bopa anctunampoBaHHas,
LEeMUHepanM3oBaHHas, - 60 C
obecconeHHas
Boaa muHepanbHas - 60 C
Bopa mopckas - 60 C
20 C
Bopopoa TexHunyeckumn 40 C
60 C
. 20 C
Bonopoa xnopucThbii TeXHMqu crm o 40 C
razoobpasHbiii 100%-HbIi
60 C
20 C
30%-Hblli BOOHbI pacTBOP 40 C
Bonopopna nepeknco 60 C
90%-HbliA BOOHbLIN PacTBOP 20 c
40 H
Bo3zayx cxaTblii, cogepxxaliumin 20 C
Macno i 40 C
o . o 20 C
lekcaH 100%-Hbli1, TEXHMYECKINI 60 0
o 20 C
OTUNEHTNNKOSb 100%-HbIN 60 c
nukonesas (ykcycHas) o < 20 -
37%-HblIli BOOHBIN pacTBOp 40 C
Kucnota
60 C
nnuepuH TexHnyeckumin 40 C
60 C
20 C
BopHbin pacTBop ntoboi
noko3a 40 C
KOHUEHTpaunmn 50 c
o 20 C
HexkanuH TexHunyecknn 60 o
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MpoponxeHne Tabn. 1

XumMunueckas cToikocTb Tpyo us M3 npu pasnuyHbIiX TeMMNepaTypax

Temnepatypa, Xumuuyeckas

BewecTBO KoHueHTpauus °c CTONKOCTD
20 C
OnoytundTanar To xe 40 @)
60 (0]
20 C
Avrnukonesas Kkncnorta 30%-HbIn BOOHbI pacTBOP 40 C
60 C
20 C
AnmeTtundopmamng, TexHMYecKni YNCTbIN 40 C
60 (0]
Anatnnosein acdup To xe 120 (0]
AumeTnnammH TexHuyecknn 20 C
20 C
Adumetundopmamug, To xe 40 C
60 (0]
20 C
JunokcaH To xe 40 C
60 C
20 (6]
Onxnop6eHson To xe 60 H
AuxnopaTtaH To xe 20 H
AnatnnammnH To xe 20 H
Anatnnosein acdup To xe 20 (0]
20 C
[ybunbHas kucnoTa Jio6as BogHas 40 C
60 C
o o 40 C
XenatuH Jltob6oii BOAHbIN 60 C
20 C
M3onponaHon TexHunyecknin 40 C
60 C
" . T 20 (6]
30MponuoBbIN 3adup 0 xe 60 H
Mopn, 6,5%-Hblii pacTBOP B aTaHose 20 C
20 C
Kanua aniomocynbdar 50%-HbI1 BOAHBIN 40 C
60 C
HachbiweHHbIV BOOHbIN 20 C
Kanus 6uxpomart H aCTBO A 40 C
pacreop 60 c
20 C
Kanna nognt HacbilweHHbIN 40 C
60 C
Kanus kap6oHar HachbiLeHHbI BOAHbIV 40 C
pacTBop 60 C
o o 40 C
Kanua nutpart 50%-HbI1 BOAHbLIN PpacTBOpP 60 c
o o 20 C
Kanus nepmaHnranar HacblWweHHbI BOOHbIN 40 C
pacTtsop 60 C
20 C
Kanus nepxnopat To xe 40 C
60 C

60
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MpoponxeHne Tabn. 1
XumMuyeckas cTokocTb Tpy6 13 M3 npu pasnuyHbIX TeMneparypax

Temnepatypa, Xumuyeckas

BewecTtBO KoHueHTpauusa °c CTONKOCTH
BogaHble pacTeopsbl Nt06014 20 C
Kanvsa nepcynbdart 40 C

KOHLUEHTpaunu
60 C
20 C
Kanna cynbdat To xe 40 C
60 C
HachblLLeHHbI BOOHbIV 40 C
Kanua unanung, PacTBOp 60 C
HachblLeHHbI BOOHbIV 20 C
Kanbuuys runoxnoput pacTBop, coaepxawmin 12,5% 40 C
aKTMBHOrO Xj0pa 60 C
Kanblys xnopua HachblLeHHbI BOOHbIV 40 C
pacTBop 60 C
20 C
Kamdopa - 60 0
20 C
Kncnopogp, Jto60oW KOHUEHTPaLUUn 40 C
60 (6]
KpeMHueBas kncnota To xe 60 C
20 C
KpemHedpTOpnUCTOBOAOPOAHAS 829%-HbIli BOAHBIN PACTBOP gg g
KMcnoTa

90%-HblIi BOAHbLIV pacTBOP 20 C
60 C
20 C
JInMOHHas KnucnoTa 10%-Has 40 C
60 C
40 C
Marnus conu Jliobble BOAHbIE PacTBOPLI 60 c
20 (6]
MagzyT - 40 H
HacblLLEeHHbIV BOAOHbIV 20 ¢
ManevHoBas kucnoTa PacTEOD 40 C
60 C
Macna n Xupbl pacTUTEbHbIE - 20 C
40 (0]
20 (0]
Macno BepeTeHHoe - 40 (@)
60 (0]
Macno kamdopHoe - 20 H
Macno MmmHepasnbsHoe, He 20 C
coaepxatlee apoMaTnHeCKnx - 40 C
BELLEeCTB 60 (0]
Macno motopHoe - 20 c
60 (0]
BoaHble pacTBOpbI N10O0M 20 C
Meaw conn KOHpLI,eHTpapLI,I/II/I 40 C
60 (6]
o . 20 C
MeHTon 100%-HbI 60 0
o 20 C
MeTaH TexHnyeckumn 60 0
20 C
MeTaHon Jlo6or 40 C
60 C
MeTtunnamnH 32%-HbI1 BOOHbIN 20 C
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MpoponxeHne Tabn. 1
XumMuyeckas cToikocTb Tpy6 13 M3 npu pasnnyHbIX TeMnepartypax

TemnepaTtypa, Xumuyeckas

KoHueHTpauua o
uenTpau C CTOWKOCTb

BelwiecTBO

62

MeTunaTnnkeToH

TexHunyecknin

20

40

60

Monoko

20

40

60

Mono4Has kucnorta

90%-Haa BogHas

20

40

60

MopdonnH

TexHunyeckunn

20

40

60

MouyeBunHa

BoaHble pactBopbl fo 30%

40

60

MypaBbuHasg kmcnota

BopaHbIn pacteop Ao 50%

20

40

60

TexHun4yeckas

20

40

60

MbInbHBIV pacTBOP

JTio6oIn BOAHbIN

60

MblLbakOBas KMcnoTa

80%-Hasa BogHasa

40

60

Hatpua auetar

Jlio60in BogHbIN

20

40

60

HaTtpusa 6pomar

To xe

20

40

Hatpusa rmgpookcug,

Jo 10% BogHbIV pacTBOpP

40

60

[0 30% BoOHbIN pacTBOp

20

40

60

50%-Hblih BOOHbIV pacTBOP

20

40

60

HachbilweHHbI pacTBOp

20

60

Hatpusa rugpocynbdut

Jo 10% BoOHbIN pacTBOpP

20

40

60

HaTpusa nogmt

JTio60oW BOOHbLIV pacTBOP

20

HaTpusa kapboHat

HachbILLEeHHbIN BOOHbIN

60

HaTtpwug HuTtpaTt

To xe

40

60

Hatpus 6ukapboHat

HachblLLeHHbIV pacTBOP

20

40

60

Hatpwusa cynbdar

HacbilLEeHHbIN BOOHbIN
pacTBop

20

40

60

Hatpusa cynbdut

To xe

20

40

60

HaTpus Hutput

HacbilEeHHbIN BOOHbIN

(elelol ol oleleneRolioNoNolNolNel olelololololololoolololololololololololionololololololololol ool olololiolololnsoNe]
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MpoponxeHne Tabn. 1
XumMuyeckas cTokocTb Tpy6 13 M3 npu pasnuyHbIX TeMneparypax

Temnepartypa, Xumuyeckas

BewiecTBO KoHueHTpauusa P CTONKOCTS
20 (0]
.
O30H 100%-HbI 60 H
20 C
OnenHoBas kucnota TexHuyeckas yncras 40 C
60 (0]
. 20 H
Oneym 10%-Hbiln, SO3 60 H
OTxoasume rassbl,
coaepxaline ABYOKUCh Jiobas 60 C
yrnepoga
MepxnopatuneH, 20 (0]
TexHunyeckne
TETPaxJ0pP3TUIEH 60 H
. . 20 C
MukpunHoBas kncnota 1%-HbliA BOOHbIN pacTBOP 60 0
TexHU4eCKNM XNaKnini 20 C
MponaH . . 20 C
TexHuyeckuii ra3oo6pasHbii
60 C
MponuneHa oknch TexHunyeckas 20 C
20 C
Ptytb YucTaa 40 C
60 C
. . 40 C
CaxapHblii cupon Nio6oii 60 C
CBeTUsbHbIN ra3 - 20 C
20 C
CeuHua auetaTt HacblweHHbIM pacTBOp 40 C
60 C
o 40 C
Cepebpa conu HachblLLeHHbI pacTBOP 60 C
20 C
[0 40% BoAHbIn pacTBOp 40 C
60 C
CepHas kucnoTa 20 c
[0 60% BOAHbLIN pacTBOP 40 C
60 C
o 80% BOAHbI pacTBOP 20 C
. o 20 C
90%-HbI1 BOOHbIN PacTBO
° pacTEop 60 C
c 96%-Hbl1 BOOHbIN 20 H
epHas Kkmucnorta pacTeop 60 0
. 20 C
TexHunyecknn
o 40 C
rasoo0pasHblii
60 (6]
CepoBopopon, 20 c
HaCbIU.le:g:llal;I BOAHbIN 40 c
pacteop 60 c
20 C
Cepa TexHuyeckas yncras 40 C
60 C
Cepoyrnepog, TexHu4eckmm 20 (0]

www.icaplast.ru

CJI/I KANAACT’

TPYBHbL M 3ABOL




64

MpoponxeHne Tabn. 1

XumMunueckas cToikocTb Tpyo us M3 npu pasnuyHbIiX TeMMNepaTypax

Temnepartypa, Xumunueckas
BewecTBO KoHueHTpauusa °c CTORKOCTD
20 C
AHrnopua, 40 C
60 C
Cepbl BYOKMCb 20 C
Jlio60oW KoHLEeHTpauum 40 C
60 C
TexHnyeckas xuakas 20 H
CunnkoHoBbIE Macna - 20 <
40 C
20 C
CuvHMnbHasg kucnoTa TexHunyeckas 40 C
60 C
20 C
5%-HblIli BOOHBIN pacTBOP 40 (6]
60 C
20 C
10%-Has BogHas 40 C
ConsaHas kucnota €0 c
20 C
o 30% BogHas 40 C
60 C
20 C
36%-Has BogHasa 40 C
60 C
CMeé):pKHVIaZJ'IOT. 48%
49% 20 H
A30THagda
3%
Bogna
Cmecb KUCnoT:
CepHas 10%
A30THa4a 20% 20 ©
Bopa 70%
Cmech Kncnor: 3 yactn
A30THas (15%-Has) 1 yacTtb 20 (6]
dropuctosogoponHas (5%-Has) 2 yacTtun
Cmecb Kncnor: 20 c
CepHas 30%
AsoTHas 60% 40 0
Bogpa 10%
CnupTHbIE HANUTKM 40%-Hble 20 C
CTeapvHoBas kmucnora TexHuyeckas 20 c
60 O
20 C
CypbMbl Xniopua, 90%-HbI BOOHBIN 40 C
60 C
TeTparngpodypaH TexHunyeckunin 20 (0]
TeTpaxnopaTtaH To xe 20 0
60 H
20 (@)
Tonyon To xe 60 H
20 C
50%-HblIl BOOHBIV pacTBOpP 40 C
TpuxnopykcycHas kmcnora 60 C
20 C
TexHun4yeckaa ymcrtas 40 O
60 H
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MpoponxeHne Tabn. 1
XumMuyeckas cTokocTb Tpy6 13 M3 npu pasnuyHbIX TeMneparypax

Temnepartypa, Xumuyeckas

BelwiecTBO KoHueHTpauus 5 >
— - pau (] CTOMNKOCTb

TpuxnopaTuneH TexHunyeckui 20 H

TpuaTaHONaMuH To xe 20

20

Yrnepona aByokmCb TexHun4yeckas cyxas 40

60

20

10%-HbIn BOOHbLI pacTBOP 40

20

50%-Hblli BOAHbIM pacTBOP 40

YkcycHasa kmcnota 60

20

TexHu4yeckas ynctas 40

60

20

YKCYCHOM KNCNOTbI aHrMapua, TexHn4eckui 20

20

o 10% BoOHbIN 40

60

deHon 50

0o 90% BOOHbLIN 40

60

20

dopmanbaerng, (GopmManunH) 40%-HbIl BOOHBIV pacTBOP 40

60

®docdopa xnopug, TexHun4yeckni 20

20

o 30% BoOHbIN pacTBOpP 40

60

20

®ocdopHasi kucnora [0 50% BOaHbI pacTBOP 40

60

20

40

60

20

docdopHbIN aHrMapuT (2 K. on) TexHunyecknin 40

20

doTorpadpunyeckas amynbcus Jlobas 20

20

doTorpadpunyecknii 3akpenuTtesnb Toprosbin 40

20

DpyKTOBbLIE COKM - 40

60

20

o 40% BoAHbI pacTBOp 40

60

dTopumcToBOofOpPOAHAS 20

(nnaBukoBas) kucnota 50%-Hbl1 BOOHbLIN pacTBOP 40

60

20

70%-HbIVi BOOHbLIV pacTBOP 60

20

Xnop razoobpasHbIi 100%-HbIn 60

20

s giolo)olololcolol ool ololololelonoNoliodoloRioNolonoloRoliolololololololclololololololol ool ool olol ol oNNe]

Xnop Xxngkmn 100%-HbIN 60
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MpoponxeHne Tabn. 1
XumMuyeckas cToikocTb Tpy6 13 M3 npu pasnnyHbIX TeMnepartypax

Temnepartypa, Xumuyeckas
BewecTBO KoHueHTpauusa °C CTORKOCTS
o 20 @)
Xnop6eHson TexHmnyeckui 60 o
XnopmeTtaH To xe 20 H
o 20 @)
XnopHasa Boga HacblweHHbIN pacTBOp 20 0
N, 20 H
Xnopodopm TexHnyecknin 60 H
20 H
XnopcynbgpoHoBasa kucnota TexHnyeckasn 60 H
20 C
50%-Has BogHas 40 C
XnopykcycHas kucnoTta 60 C
20 C
TexHunyeckas 40 C
60 C
20 (0]
XpomoBas KucnoTa o 50% BogHas 40 H
Cmecb KMCnoT:
XpomoBas 5y
CepHasa 24 20 H
Bopa 3y
Llapckas Bogka KoHueHTpupoBaHas 20 H
20 C
LinknorekcaH TexHunyeckunmn 40 C
60 C
20 C
LinknorekcaHoH To xe 40 (0]
60 (0]
Conun umHka Jltobble BOAHbIE PaCTBOPbI 40 C
60 C
20 C
LLlaBeneBas kmcnorta PazbaBneHHas BogHas 40 C
60 C
20 C
OTUNEHIINKOb To xe 40 C
60 C
20 C
OTmneHgmamMumH To xe 40 C
60 C
o o . 40 C
OTUNOBLIN CNIMPT (3TaHON) TexHnyeckmin, 96%-Hbli 60 c
OTUNoBbLIV 3dUpP akpUIoBOM TexHmieckuii 20 c
KUCNOTbI
OTWN XNOPUCTbLIN To xe 20 (0]
20 C
d6noyHas kucnoTa 1%-HbIn BOOHLI PaCTBOP 40 C
60 C
20 C
AHTapHasa kMcnoTa Jto60oi KOHUEHTpauumn 40 C
60 C

MpumeuaHune. C - cToek: B Cpeae AaHHOWM KOHLLEHTpauun Npy AaHHOW TemMnepaType He NPOMCXOAUT XMMNYECKOro paspyLLeHmns
nonnmepa; O — OTHOCUTENBHO CTOEK: B Cpeae AaHHOWM KOHLLEHTpauumn Npy JaHHOM TemnepaTtype NponcxXoanT 4acTuyHas noteps
HecylLel cnocobHOCTM nonumepa. Tpyobl AOMKHBI MPUMEHSITECS C MOBbILLIEHHBIM 3aracoM NPOYHOCTU; H — He cToek: B cpene
[AHHOI KOHLEHTpaLMy Npu AaHHOW TeMnepaType npuMeHeHne Tpyb HegonycTumo.
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Npunoxenne b

TpyObl n3roToBAsOTCA NapTusmMu. MNapTuen cuntaeTcs KONM4ecTso TPyG OAHOr0 HOMUHANIBHOIO HapPYXHOro
JmameTpa i HOMUHaJIbHOW TOJILLMHBI CTEHKW, U3FOTOBJIEHHBIX B YCTAHOBJIEHHbIN NEPUOA BPEMEHM U3 Cbipbst OHOM
MapKu Ui NapTum, 1 COMPOBOXAAETCH OAHUM JOKYMEHTOM O Ka4yecTBe, COAepXallMM:

* HaMEeHOBaHWe 1/ TOBaPHbI 3HaK NPeanpUSTUA-N3roTOBUTENS;

* MECTOHax0XaeHue NpeanpusaTUa-n3roToBUTENS;

* HOMEp NapTuM 1 gaTy U3roTOBNEHNS;

ycnoBHoe 0603HaveHue TpyObl;

* pasmep napTuu;

* MapKy CbIpbsi;

* pe3ynbTaTbl UCMbITAHUI NV NOATBEPXAEHNE O COOTBETCTBUM KavyecTBa Tpyd TpedosaHmam MOCT 18599-2001;
* YCNIOBUS U CPOKU XPAHEHUS Y U3FrOTOBUTENS.

Ha Tpybax HaHeceHa MapKMpPOBKa, coaepxallias: HaMMeHOoBaHne NpeanpuaTUa-n3roToBUTENs, YCI0BHOe 000-
3HauyeHune Tpybbl, HOMep NapTUK, AaTy U3roTOBIEHUS (MecsLl, roa).

Mpumep mapkunpoBku Tpyb 13 M3 100, SDR17, HOMUHaNbHLIM HapPY>XXHbIM anameTpomM 400 MM 1 HOMUHAIBLHOW
TOJILLMHOWN CTeHkU 23,7 MM, 451 CUCTEM XO3SIMCTBEHHO-MUTLEBOIO HasHavyeHus, Ne napTum 288, N3roToBNEHHbIX
B uioHe 2013 ropa:

MKAMJIACT M3 100 SDR 17 — 400 x 23,7 nutbeas FOCT 18599-2001 288 06.13.
Mpumep 0603HaYEHNS TOW e TPyObl NpU 3aKkase:
Tpy6a M3 100 SDR 17 — 400 x 23,7 nutbeBas FOCT 18599-2001.
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Tabnuua 2
PacuetHas macca 1 m Tpy6 ns N3 100 no FOCT 18599-2001

HoMUHaNbHBIN PacueTtHaa macca 1 m Tpy0, Kr

HapPY>XHbIN

nmamerp, mv | SDR41 | SDR33 | SDR26 | SDR21 |SDR17,6| SDR17 | SDR13,6| SDR11 | SDR9
20 - - - - - - - 0,117 0,133
25 - - - - - - 0,149 0,171 0,328
32 - - - - - 0,195 0,231 0,280 0,512
40 - - - 0,246 0,284 0,295 0,357 0,431 0,794
50 - - 0,311 0,373 0,440 0,453 0,550 0,670 0,669
63 - 0,396 0,493 0,579 0,689 0,722 0,878 1,06 1,26
75 0,474 0,548 0,675 0,83 0,98 1,02 1,24 1,47 1,78
90 0,636 0,790 0,979 1,19 1,41 1,46 1,78 2,14 2,57
110 0,94 1,17 1,43 1,79 2,09 2,18 2,64 3,17 3,82
125 1,23 1,52 1,85 2,28 2,69 2,78 3,40 4,12 4,92
140 1,55 1,89 2,33 2,86 3,38 3,49 4,26 5,13 6,18
160 2,00 2,43 3,06 3,75 4,39 4,56 5,56 6,74 8,05
180 2,49 3,08 3,82 4,71 5,52 5,77 7,05 8,51 10,2
200 3,06 3,86 4,73 5,83 6,85 7,11 8,65 10,5 12,6
225 3,88 4,81 5,94 7,36 8,64 9,03 11,0 13,3 16,0
250 4,86 5,96 7,36 9,01 10,7 11,1 13,5 16,4 19,6
280 6,02 7,45 9,18 11,4 13,3 13,9 17,0 20,5 24,6
315 7,56 9,44 11,7 14,3 16,9 17,6 21,5 26,0 31,1
355 9,63 11,9 14,7 18,2 21,4 22,4 27,3 32,9 39,6
400 12,2 15,3 18,8 23,1 27,2 28,3 34,5 41,8 50,2
450 15,4 19,2 23,7 29,3 34,3 35,9 43,7 52,9 63,5
500 19,2 23,6 29,3 36,2 42,4 44,3 54,0 65,3 78,3
560 23,8 29,7 36,7 45,2 53,1 55,6 67,8 81,8 98,3
630 30,2 37,5 46,5 57,1 67,3 70,3 85,6 104 124
710 38,5 47,8 59,1 72,8 85,5 89,3 109 132 159
800 48,8 60,5 74,8 92,3 109 113 138 168 201
900 61,5 76,7 94,7 117 137 143 175 212 255
1000 76,2 94,4 117 144 170 177 216 262 314
1200 109 135 169 208 244 255 311 377 -

lNpumedanve. — Macca 1 M Tpy6 paccyuTaHa rnpuv cpeaHeri nioTHOCTY noanatuaeHa 960 kr/m* ¢ y4eToM r10/10B1HbI [OIMYCKOB
Ha TOJILLUMHY CTEHKM 1 CPEAHVE HapyXHbIi avameTp. [py n3rotoBaeHun Tpy6 U3 NONATUIEHA MIOTHOCTbIO p, OT/INYalOLLeNiCs
o1 960 kr/M?3, faHHbie TabvLbl YMHOXalOT Ha kodguumeHT K = p/960.
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Tabnuua 3

CpepaHuii HapyXHbliA auameTp
M MakCcUMasbHas OBaJiIbHOCTb TPYO

n3 nonunatuneHa N3 100 no N'OCT 18599-2001

B MUNJINMETPAx

HapyxHbi grameTp
OBanbHOCTb Noche
. npenenbHOe OTKOHEHNE
HOMMWHANbHbI T ) 3 0 BT 3KCTPYy3um, He 6onee
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 +2,2 12,5
400 +2,4 14,0
450 +2,7 15,6
500 +3,0 17,5
560 +3,4 19,6
630 +3,8 22,1
710 +6,4 249
800 +7,2 28,0
900 +8,1 31,5
1000 +9,0 35,0
1200 +10,8 42,0
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[NMpunoxexue B
lpynnbl u kateropum TexHonornyeckmx Tpybonpoesoaos

Knacc onacHocTtu BpeaHbix BewecTs onpenenstot no NMOCT 12.1.005-88 n NOCT 12.1.007-76 ¢ n3m. BpegHble
BeLLeCTBa 4-ro Kacca OnacHOCTU cneayeT OTHOCUTL: MOXapoonacHble — K rpynne b, Heroptoyve — k rpynne B. Jo-
NMyCcKaeTCs NMoBbILLATL KATErOPWIO 4151 TPYOONPOBOAOB rpynnbl B, npeaHasHayeHHbIX 4J15 TPaHCNOPTMPOBKN BELLECTB,
rnepepbIBbl B Nofa4e KOTOPbIX MOTYT NPUBECTU K aBapPUNHOM CUTYaLMK MM OCTAHOBKE OCHOBHOIO TEXHOJIOMMYECKOro
npotiecca Ha npeanpuaTun.

Tabnuua 7
lMpynnbl U KaTeropum TEXHONIONM4YECKUX TPYyOONpoOBOA0B

Kateropusa
Tpy6onpoBoaoB

TpaHcnopTupyemblie BewecTea

a) BoaHble paCTBOPbI CEPHOM N COMSTHOM KNCNOT N €0KUX LLenoyen |
B KOHUEHTPaLMsX, K KOTOPbIM MaTepuan Tpyd XMMNUYeCcKn CToek

6) BpeaHble BewecTBa 3-ro kjiacca onacHoCTU, K KOTOPbIM I
MaTepuan XMMNU4eckun CToek

a) MNoptouue rasbl (I'T), K KOTOPbLIM MaTepuran TPyd XMMUYECKN CTOEK |

0) JlerkosocnnameHsiiomecs xunakoctu (JIBX) c Temnepatypoi
BCMbILLKW B 3aKPbITOM TUrNe cBbilwe 28°C, K KOTOpbIM MaTepuan Il
Tpy6 XMMUYECKM CTOEK

B) loptoune xmakoctn (MXK) n roptoune sewectsa (I'B), kK koTopbiM I
marepuan Tpyd XMMUYECKN CTOEK

a) TpyoHoroptoyue (TT) n Heroptodme (HIM) BelwLecTsa, K KOTOPbIM
martepwuan Tpyo:

B ® OTHOCUTEJIbHO XMMUNYECKU CTOEK \Y)

® XMMN4eCKn CToeK \Y

UKANNACT’ www.icaplast.ru

TPYBHH M 3ABON



Ona sanucen

www.icaplast.ru Gl/l KA_l'lflACTG)

71



72

Ona sanucen

OI/I KANNACT

www.icaplast.ru







MKAMNNACT

TPYBHbB WM 3ABO[

NMPOWU3BO/CTBO U LIEHTPAJIbHBIN O®UC:

000 «UKATMIACT»

Appec:

Poceus, Cankr-Metepbypr, 193079,

OkTsi6pbckas HabepexHas, a. 104, kopn. 29 aut. X
Ortpen npopax: (812) 677-21-31

Dakc: (812) 677-21-32
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