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HacTosuiee MeToandeckoe nocobme CoaepXnT ykasaHns n peKkoMeHaaLmm no NpOeKTUPOBAHNIO N MOHTaXy CU-
cTeM TPpybonpoBOAOB HAPYXXHOIrO BOAOCHAOXEHMS, KaHANN3aLUWmM 1 TEXHONIOMMYECKMX TPYOONPOBOO0B U3 HAMOPHbIX
M3 1py6. MpuBeaeHbl METOAMKU TMAPABANYECKOr0 pacyeTa CUCTEM BOAOCHAOXEHUS U HANMOPHOM KaHanmM3aumu,
a TaKkke NPOYHOCTHOro pacyeTa HanopHbIX 1 6e3HaANOPHbLIX TPYOOMNPOBOAOB NPU VX NPOKIaAKe B FPYHTE U HAA3EMHOM
npoknagke. [laHbl pekomMeHaaLmm rno nepeso3ke 1 xpaHeHuto Tpy6. MNoapobHO paccMoTpeHa cBapka TpybonpoBOAOB
13 M3. laHbl NpakTnieckne pekoMeHaaunu.

BbinonHeHme ykasaHuii 1 pekoMmeHaaumin gaHHoM nocobue n Cr 399.1325800.2018 obecneunt cobmoneHne Tpe-
60BaHWI K HAPY>XXHbIM CUCTEMaM BOAOCHAOXEHWNS 1 KaHaNM3aL/mMK1, YCTaHOBIEHHbIX AencTeyowmmn ClM 31.13330.2012
«BopocHabxeHne. HapyxHble cetn n coopyxenus», ClN 32.13330 «KaHannzaums. HapyxHble CETU 1 COOPYXEHUSI»,
CIM 129.13330.2011 «HapyxHble CeTU 1 COOPY>XEHMS BOAOCHAOXeHNs 1 kaHanusauumn», CM 75.13330.2011 «TexHonorun-
Yyeckoe 000pyaoBaHME U TEXHONOMMYECKMe TPYOONPOBOAbI».

M3paHne npeaHa3Ha4eHo AJid NPOEKTHbIX, CTPOUTEJNIbHbIX M 3KCMNJTyaTaUNOHHbIX OpraHI/IBaLI,IAIZ, cneunannsnpyto-
wmxcs B ob6nactu pr60I'IpOBO)J,HbIX CNCTem BOD,OCHaﬁ)KeHI/IFI, KaHanm3auuu, ra3ocHabXeHns1 N TEXHONOrMYEeCKMX
TDY6OI'IDOBO£I,OB 13 NOJIN3TUNIEHOBbIX TDY6.
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Edwumos B. H., Jlorytos B. J1., CmupHosa O. B., lapaesa E. b., Hazapos M. b.
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Ob6uwas TexHuueckas uHpopmaums

O komnauum UKATUJIACT

CM30  Halrads

SA 'KAUECTBO

MKAMJIACT — coBpeMeHHOEe NPOM3BOACTBO NOSIMMEPHbIX TPYO 1 PUTUMHIOB AJ1si CUCTEM BOAOCHABGXeHWs, BOJO-
OTBE[EHVS, ra30CHABXEHNS N TEXHONIOrMYECKUX TPYOONpPOBOA0B.

3aBof, ycrnelwHo coveTaeT B cebe BbICOKY KBaNM@UKaLMIO TEXHUYECKOrO U NPOU3BOACTBEHHOIO NepcoHana,
a Takxe onbIT, HapaboTaHHbI B MPON3BOACTBE NOJIMMEPHLIX TPYO, 1 BO3MOXHOCTV EBPOMNENCKOro 060pyA0BaHNS.

[na npoBeneHus UCNbITaHMIA CbiPbst U TOTOBOWM NPOAYKUMWN 3aBOA, pacnosiaraeT COBPeMeHHOW nabopaTtopuein
KOHTPOJIS KAYECTBA, rAe CTPOro OTC/EXNBAIOTCS CBOMCTBA UCXOOHbIX MAaTEPMANOB, a TAkKe COOTBETCTBUE FOTOBbIX
TPYyO 1 GUTUHIOB TpebOBaAHNSAM CTaHOAPTOB.

Cneunanuctel MKAMNACT obecneumBatoT 3akasyumkam TEXHNUYECKYIO N KOHCYNbTALMOHHYIO MOAAEPXKY OT NpPO-
€eKTMPOBaHMS 00 caayn obbekTa.

Ha npennpusatumn gencTeyeT cucteMa MeHeaKMeHTa kadecTBa, cepTudurumposaHHas no 1ISO 9001:2015.

2016 ron — MKATJIACT HarpaxaeH gunnomom 3a | mecto B kKoHkypce MpaButenbctBa CaHkT-lMeTepbypra
«3a Ka4eCTBO TOBapOB (MPoAyKUMn), paboT 1 yCnyr».

2017 rog — UKAMJIACT HarpaxaeH gunnomoM 3a |l mecto B koHkypce [MpaButenbctBa CaHkT-lNeTepbypra
«3a Ka4eCTBO TOBapOB (MPOoAyKUMN), paboT 1 yCnyr.

2018 rog — IKATJIACT HarpaxaeH auninomMmom 3a lll MecTo B KOHKYpCe B KOHKYPCE MHHOBALWIA.

2018 rog, — IKAMJIACT HarpaxneH aunnomMom 3a | MmecTo B KoHkypce MpaButensctBa CaHkT-INeTepbypra «3a
KQ4yeCTBO TOBAPOB (NPOAYKLMK), PabOT 1 yCayr».

2019 rog — MKATJIACT BcTynun B Accoumaumio nponsBoamnTeneit Tpy6onpoBOAHbIX CUCTEM.

2020 ropg, — MKAMJIACT npoBEn nepBblii CNET ANEPOB.

2020 rog, — MKAMJIACT paboTan B LUTAaTHOM pPeXnumMe HECMOTPS Ha 3NUAEMUOSIONMYECKYIO CUTYaLINIO B MUpPE.

2021 ropg, — MKAMJIACT Bctynun B Accoumaumio MNonnumepHoii MHTerpauum.

2021 ropg, — MKAMJIACT npuHsan yqactme Bo Bcepoccuiickom BOAHOM KOHIpecce B ka4ecTBe crivkepa.

Paspen 1.
O6was TexHnyeckas nHpopmauus

Mpeunmywecrsa nonmatunexossix ([13) 1py6 nepen Tpy6amm us apyrmx matepmanos

TpyO6bl n3 M o6napaloT psaoM NPpeuMyLLECTB Nepea Tpy6amMmu us TpaguLMOHHBIX MaTepuasnoB:
® KOPPO3MOHHAs CTOMKOCTb;

® CpokK cnyx0bl He MeHee 50 neT™;

® CaHWTapHO-TUrMeHn4eckas 1 akosormyeckas 6€30nacHoOCTb;

® HM3Kas LLePOXOBATOCTb 1 MPaKTUYECKOE OTCYTCTBUE 3apacTaHus Tpyo;

® BbICOKasi CTOMKOCTb K rmapoabpa3nBHOMY U3HOCY;

® BbICOKasa XMMN4eckasi CTOMKOCTb;

® yCTOMNYMBOCTb K F’MAPABANYECKMM yOapaM;

® yCTONYMBOCTb K BO3AENCTBMIO O/y>XXAAIoLLMX TOKOB (HE MPOBOASAT TOK);

® HebonbLLOW BeC TPyO;

® 1IerkoCTb TPAQHCMOPTMPOBAHUS;

® MPOYHOCTb CBAPHbIX COEANHEHWI, NPEBOCXOAALLANA MPOYHOCTb CaMuX TPyO;
® BbiCOKAst PEMOHTOMNPUroAHOCTb.

Moustns MRS n SDR, npumeHsiembie npu nopbope Tpy6
u pacuete Tpy6onpoeoaos us 13

MonuaTnneH, Kak 1 BCe TEPMONACThI, ABMASETCS BA3KOYNPYrMM MaTepmuanoMm, NoBeAeHME KOTOPOro B aedbopmMm-
POBAHHOM COCTOSIHMM 32BUCUT OT Harpy3ku, TEMMepaTypbl 1 BpeMeHU. OTO 03HAYAET, HTO 3aKOH ['yka AN1s Hero He-
npumeHnm, un, B cooteetctaum ¢ FTOCT MCO 12162 1 1ISO 9080, ponyctnmas Harpyaka Ha Tpyoy npuy NPoYmx paBHbIX

* [Mpuy McrnosbL30BaHWW B CETSIX X0J104HOr0 BOAOCHabXeHus n kaHanu3aumm B cootsetcteum ¢ FTOCT 18599-2001.
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YCNOBUSIX 3aBUCUT OT BENIMYUHBI MUHUMANbHOW ANNTENBHOW NPOYHOCTM MaTepuana, o6bo3Hav4aeMom Kak
MRS (Minimum Required Strength). MuHumanbHasa onntTenbHas MPOYHOCTb — HANPSKEHME, MOlyHeHHOE NyTeM 3KC-
Tpanonsumm Ha cpok cnyxobl 50 neT B pedynbrarte UCnbITaHNi TPy6 Ha MX CTOMKOCTb K BHYTPEHHEMY rMapocTaTu-
yeckoMy gasneHunto Boapl npu ee Temnepatype 20 °C. HanpsixeHne, BO3HMKaOLLLEE B CTEHKE TPYObI, Kak M3BECTHO,
NPsSIMO NMPOMNOPLMOHASILHO MMAPOCTATUHECKOMY AABNIEHMIO U MPUBEAEHHOMY CpeaHeEMY paamycy TpyObl 1 06paTHO Npo-
NMOPLUMOHASIBHO TOJLLMHE ee CTEHKW. [T03TOMY NpY NPOUMX PaBHbIX YCIIOBUSIX C YBEJIMYEHVEM TOJILLMHbBI CTEHKN TPYObI
yBEIMYMBAETCS U A0NYCTMMOE rMapoCcTaTMieckoe AaBeHne, KOTOPOE B Heil MOXET ObITb CO34aHO.

MakcumaneHoe nonyctumMoe paboyee gaeneHue B TpybonpoBoae, obo3Havaetcs kak MOP (Maximum Allowable
Operating Pressure).

MOP = 2MRS ’ (1.1)
C(SDR-1)
roe C — kKoapdurumMeHT 3anaca NpoYHOCTU, MPUHUMAEMbIA paBHbiM 1,25 nns BOOONPOBOLAOB U3 MONNITUIEHOBBIX
TpYy6 1 2-3,95 ons ra3sonpoBoaoB.;
SDR - cTaHoapTHOE pa3MepHOE COOTHOLLEHME, PABHOE OTHOLLEHMNIO HOMUHANBHOIO HAPYXXHOro AnamMeTpa TpyObl
d, K HOMVIHaJIbHOW TOJILLMHE CTEHKM €.
— dH

SDR = e (1.2)

Mexay SDR v HoMuHanbHbIM paboynm gaeneHvemM PN Tpyb cylecTByeT 3aBUCUMOCTb, NpeacTaBneHHas B Tabn. 1.1

Tabnua 1.1
COOTHOLLEHUS MeXAay TUNnamMmm, HOMMHasibHbIM AaBJIEHUEM
N pasaMepHbIMU XapaKTepucTMkaMmu Ha npumepe Tpyo6 us M3 100
Tpy6a ns N3 100
Ha paeneHune, PN krc/cm? LA EGIER )
6,3 26 12,5
8 21 10
9,5 17,6 8,3
10 17 8
12,5 13,6 6,5
16 11 5
20 9 4
SDR -1 .
BripaxeHue — Bxogsuliee B dopmyny (1.1), xapaktepuayeT TPyOHYIO cepuio S:
5= SDF; -1 (1.3)

MakcumanbHoe paboyee gasneHue B Tpybonposoae, MMa

2c-e

= , (1.4)

P d-e
rae o - AonyckaemMoe HanpsiXXeHne B cTeHke Tpybbl, paBHoe MRS/C, MMa. 13 (1.4) cnepyeT:
d 1

c _ e SDR - 1
—— = =S 1.
o 5 5 (1.5)

3aBucumocTu (1.1)—(1.5) paoT BO3SMOXHOCTb paccymMTaTb COOTHOLLEHME AnMamMeTpa U TOLWMHBI CTEHKM TPYObI
NMPUMEHUTENBHO K KOHKPETHBLIM YC0BUSIM 06bekTa cTpouTesnibcTBa. OKoHYaTebHO BbIOOP AvamMeTpa Tpyobl OyaeT
caenaH Ha OCHOBaHUM rMApPaBMYecKoro pacyeTa Tpybonposoaa (CM. pasaen 2 «[poekTMpoBaHKE...»).

UKANNACT’
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Ob6uwas TexHuueckas uHpopmaums

CopTameHT HanopHbix nonnatuneHosbix Tpy6 AQUASAFE
AN BOROCHABXEHNS, KAHANU3ALMK U TEXHONOrMYecknx Tpybonposopoe ™

Tpy6sl AQUASAFE pnsa BogocHabxeHus, kaHannsaumm seinyckatotca no FOCT 18599-2001 ot & 20 mm
0o @ 1200 mm 13 M3 100 ¢ MRS 10,0 MIMa n M3 100 RC (cToMkuin K pacTpeckmsa-
Hu) ¢ MRS 10,0 MMNa n makcumanbHbiM paboynm pgaeneHuem ot 0,32 MMNa pgo
2,0 MNa. 311 xe TpyObl MOryT 6bITb UCMOB30BaHbI A1 TEXHONOMMYECKNX TPYOONPOBOOB.

Tabnuua 1.2

CopTameHT Tpy6 13 nonuatuneHa no NOCT 18599-2001

- HomuHanbHas
3 TOJLLMHA

% . SDR11 SDR13,6 SDR17 SDR21 3aLNTHON
& = 0060/104K1, MM
I o HomuHanbHoe gasnexue, 10° Ma (6ap)

= 5

= x © -
T o T S
= = I IS
- 555|285
§ g e, Macca e, Macca e, Macca e, Macca e, Macca z gg gJ[ 5S
o MM 1M, kM| MM 1M, K MM 1mMm, Kr MM 1™, K MM 1M, kr | 29 8_5
T e c6

ByxTbl, 0Tpe3ku gnnHoi 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 +0,5
75 6,8 1,48 5,6 1,24 4,5 1,02 3,6 0,83 2,9 0,67 0,8 +0,5
90 8,2 2,14 6,7 1,78 5,4 1,47 4,3 1,19 8.2 0,98 0,9 +0,4
110 10,0 | 3,17 8,1 2,64 6,6 2,18 5,3 1,78 4,2 1,44 0,9 +0,6
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 +0,6
140 12,7 | 5,13 10,3 4,26 8,3 3,49 6,7 2,85 5,4 2288 1,1 +0,6
160 14,6 | 6,74 11,8 5,56 9,5 4,56 7,7 3,74 6,2 3,06 1,1 +0,6
180 16,4 | 8,51 13,3 7,05 10,7 5,77 8,6 4,70 6,9 3,81 1,1 +0,6
200 18,2 | 10,50 | 14,7 8,65 11,9 7,11 9,6 5,83 7,7 4,73 1,2 +0,6
225 20,5 | 13,30 | 16,6 | 11,00 | 13,4 9,02 10,8 7,36 8,6 5,94 153 +0,6
250 22,7 | 16,30 | 18,4 | 13,50 | 14,8 | 11,10 | 11,9 9,01 9,6 7,36 1,4 +0,7

280 254 | 20,50 | 206 | 17,00 | 166 | 13,90 | 13,4 | 11,40 | 10,7 9,18 1,4 +0,8

315 28,6 | 2590 | 23,2 | 21,50 | 18,7 | 17,60 | 150 | 14,30 | 12,1 11,70 1,5 +0,8

355 32,2 | 32,90 | 26,1 | 27,20 | 21,1 | 22,40 | 16,9 | 18,20 | 13,6 | 14,80 1,6 +0,8

400 36,3 | 41,80 | 29,4 | 34,50 | 23,7 | 28,30 | 19,1 | 23,10 | 15,3 | 18,70 1,8 +0,8

450 40,9 | 52,90 | 33,1 | 43,80 | 26,7 | 3590 | 21,5 | 29,30 | 17,2 | 23,70 1,9 +0,9

500 45,4 | 65,30 | 36,8 | 54,00 | 29,7 | 44,30 | 23,9 | 36,10 | 19,1 | 29,20 2,0 +1,0

560 50,8 | 81,80 | 41,2 | 67,70 | 33,2 | 55,50 | 26,7 | 45,20 | 21,4 | 36,60 2,2 +1,0

630 57,2 | 104,00 | 46,3 | 85,60 | 37,4 | 70,30 | 30,0 | 57,10 | 24,1 | 46,40 2,5 +1,0

710 64,5 | 132,00 | 52,2 | 109,00 | 42,1 | 89,30 | 33,9 | 72,80 | 27,2 | 59,10 3,0 +2,0

800 72,6 | 167,00 | 58,8 | 138,00 | 47,4 | 113,00 | 38,1 | 92,30 | 30,6 | 74,90 3,0 +2,0

900 = = 66,1 | 175,00 | 53,3 | 143,00 | 42,9 | 117,00 | 34,4 | 94,70 3,0 +2,0
1000 - - 73,5 | 216,00 | 59,3 | 177,00 | 47,7 | 144,00 | 38,2 | 117,00 3,0 +2,0
1200 - - - - 71,1 | 255,00 | 57,2 | 208,00 | 45,9 | 168,00 3,0 +2,0

Macca Tpy6 1 gonycTuMas oBanbHOCTb TPYO no FOCT 18599-2001 npuBeaeHsl B MpunoxeHun B.

* [MonHbIi accopTUMeHT TPy 1 pacoHHbIX AeTaneri npyeeneH B Karanore AQUASAFE.
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Tpy6bl & 20—110 MM 1M3roTaBNMBAIOT B MPSMbIX OTpe3kax 1 ByxTax,
aTpybbl anameTpom 125 MM 1 6osiee ToNbKO B NPsiMbIX OTpe3Kkax. nvHa
TPYO B NpsiMbIx 0Tpe3kax oT 540 13 M ¢ kpaTHoCTbIO 0,25 MM, Npeaesb-
HOE OTKJIOHEHWE OJIMHbI OT HOMUHanNbHOM *+1%. OnuHa Tpyb B ByxTax
cocTaBnsieT ot 50 no 200 m. NpenensHOe OTKIIOHEHNE AVHbI TPYO,
M3roToBnsiemMbix B 6yxtax, +1,5%. Mo cornacoBaHuto ¢ notpebutenem
M3roTaB/MBalOTCs TPYObI APYrO ANVHbI.

Tabnuua 1.3

HomMuHanbHbIV HapYXHbIA CraHpapTHas di. s Lupuna
avameTp d, MM ANVHa O0yxTbl L, m : GyxTbl 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 NOCTaBASIOTCS TOJILKO B NpsiMbix oTpeskax. 3aBoa VIKAMJIACT Takxe MOXeT N3rotoBuUTh
O6yxTbI WypmHoi oT 380 g0 1200 mm ( Tpy6bl & 75—-110 Mm) n o1 270 Ao 680 mm ( TpyObI & 20-63 MMm)

ANuHbI TPYO HECTAHOAPTHbIX OyXT

HomMuHanbHbIV
HapPYXXHbIN 20 25 32 40 50 63 75 90 110

AvameTtp d, MM

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

3asoa KATTJTIACT MOXET U3rotoBuTb GYXTbl C LUArOM AJ/IHBI 50 M.

Knaccnpumkaums HanopHbeix nonmnatuneHosbix Tpy6 AQUASAFE

3asoa IKAMJACT nponssogut Tpy6sl AKBACEM® 13 M3 100 1 M3 100 RC 04HOCAOMHBIE, C COSKCTPY3NOHHBLIMM
CNOSIMU HA HAPY>KHOM U/UNN BHYTPEHHEN MOBEPXHOCTSAX TPYObI, Fae BCE C/IOM UMEKOT OANHAKOBbI YPOBEHb MUHU-
ManbHOW annTensHol npoyHoct (MRS) n TpyGbl C 4OMOMHUTENLHOW 3aLLMTHOM 000/104KOM N3 TepMorniacTa Ha
HapPY>XXHOWM MOBEPXHOCTU TPYObI, NErKO YAANSEMON NP MOHTaxe.

Tpy6bl AKBACEV® npeaHasHayeHbl Ans TPaHLLERHOro 1 6ecTpaHLLEiHOro cnocoba NPoKaakM HanopPHbIX CeTelk
BOJOCHAOXEHNS N BOOOOTBEAEHUS.

Tpy6b1 AKBACEN® npounasoasaTcsno TY 22.21.21-017-50049230-2018 n cootsetctBytoT TOCT 18599-2001 cnam. 11 2.

B cooTtBeTcTBUM C knaccudukaumen Tpyd ns NMN3100 RC PM/[, 40-20-2013, MHOrOCNoMHbIE TPYObl OTHOCAT K TUMY
2, a TpyObl C 3aLUUTHOM 060104KOW K TUMY 3.

OT1nnunTensHor YepTor nonmatuneHa N3 100 RC aBnseTcs NoBbILLEHHAs CTOMKOCTb K PACNPOCTPAHEHMIO TPELLMH

Mo CPaBHEHUIO C 0ObIYHBIM NonnatTuneHom M3 100. Mpwu ycnosum cobnoaeHns NpaBuil MOHTaxa 1 aKkcnayataumm
cpok cnyx0bl ceTer n3 Tpyb N3 100 RC coctasnset 100 neT.
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Ob6uwas TexHuueckas uHpopmaums

Tunbl HAONOPHBLIX TPY6 M3 NoNUaTUNEHA

OpHocnoviHbie Tpyobl na M3 100 unu N 100 RC ¢ 3awmTHOV 000/104KOK U Oe3 Hee

Tpy6si 13 N3 100, N3 100+, N3 100 RC Tpy6bi ns N3 100, N3 100+, N3 100 RC
C 3alimMTHOM o6onoukoii (PS)

MHorocnoiiHble Tpyobl AQUASAFE n3 N3 100 unn N3 100 RC

TpyOobl AQUASAFE ML Il HanopHble Tpy6bi AQUASAFE ML Il PS HanopHble
ABYXCJIOMHbIE [ABYXCJIOWHbIE C 3aLUMTHON 060J104KOWA

Tpy6sl AQUASAFE ML Il HanopHble Tpyosl AQUASAFE ML 11l PS HanopHble
TPEexXcrnolHbie TpexcrnoiiHble C 3aLUTHO 060104KON

M3 100 RC - HoBbIV TMN NonnMaTuneHa. No cpaBHeHuto ¢ nonuatuneHom M3 100, oH ob6napaeT 6onee BbICOKOM
CTOWKOCTbIO K MEAJIEHHOMY PacrnpOCTPaHEeHWNIO TPELLMH. [Mpu coboaeHMM YCNOBWIA SKCMyaTaumm U MOHTaxa Cpok
cnyx6bl Tpy6 13 M3 100 RC coctaensieT 100 neT.
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Tabnuua 1.4

Tun TpyObI

OpHocnoHas Tpyba 13 N3
100, M3 100 +

PekomeHnpyemas ob6nacTtb npuMmeHeHus

TpaaVUMOHHBIM TPpaHLLElHbI cnocoo.

OpHocnolHas Tpy6a
13 M3 100 RC

TpaHLWenHbI nnn 6ecTpaHLleliHbii cnocob
NPOKIagKM C BO3MOXHOCTbBIO OTKa3a OT necya-
HOIr0 OCHOBAHMS 1 3aCbIMKN.

OpHocnonHas Tpyba
13 M3 100, N3 100 RC
C 3awwmTHOM obonoukon (PS)

TpaHLWwenHbl unn 6ecTpaHLLenHbli cnocob
NPOKaAKM C BO3MOXHOCTbLIO 0TKa3a OT rnecya-
HOIO OCHOBAHWSI 1 3aCbINKWN C JOMNONHUTENBHOM
3aLMTON TPYOb! OT NOBPEXAEHMS.

HopmaTuBHbIA LOKYMEHT

FOCT 18599-2001 ¢ nam.
1,2

Tpy6sl AQUASAFE ML I
HanopPHbIE ABYXCJ/IONHbIE

[ByxcnoriHble TpyObl C pa3MepPHO MHTErpupo-
BaHHbIM 3aLLMTHbLIM CJIOEM OT BHELLHEN TO4eY-
HOW HAarpy3Ku as1s JIoObIX COCOO0B NMPOKIaaKN.
MokasbiBaeT 3alLUUTHbIE KayecTBa K pacnpo-
CTPaHEHWIO TPELLMH HAMPSXeHUs.

Tpybbul AQUASAFE ML II PS
HanopHble ,EI,ByXC.HOVIHbIe
C 3alUMTHOM 060N0YKOM

JByxcnoriHble TpyObl C pa3aMepHO UHTEerpupo-
BaHHbIM 3aLLMTHbLIM CJIOEM OT BHELLIHE TO4eu-
HOW Harpy3Ku asis JitoObIX CNoco60B NPOoKIaaKn.
MokasbiBaeT 3alUUTHbIE KayecTBa K pacnpo-
CTPaHEHUIO TPELLMH HanpsiXeHus. 3almTHas
060104Ka 13 NOJIMNPONUIEHOBOM KOMMO3ULUA
CIY>XUT A9 KOHTPONSA Ka4eCcTBa MOHTaXHbIX
paboT, ocobeHHOo meToaom MHB.

Tpy6sl AQUASAFE ML I
HaMoOpPHbIE TPEXCNOMHbIE

TpexcnoiiHble TpyObl C Pa3MEPHO UHTEFPUPO-
BaHHbIMW 3aLLUTHBIMU CII0SIMW )15 TIOObIX CNO-
Cco60B NPOKNAAKN. HapyXXHbI 3aLUUTHBIN CNOW
OT BHELUHEN TOYEYHOM Harpy3ku. BHyTpeHHWI
3aLUNTHBIN CNON MPUOAET CTOMKOCTb K pacnpo-
CTPAHEHUIO TPELLUMH HAMPSKEHUS.

Tpy6sl AQUASAFE ML 11 PS
HaMoOpPHbIE TPEXCNOMHbIE
C 3aLMTHON 060104KOIA

TpexcnoliHble TpyObl C pa3MepHO MHTErpupo-
BaHHbIMW 3aLLUTHBIMU CNIOSIMW 419 ITOObIX CMNO-
co60B NPOKNAAKN. HapyXHbI 3aLUMUTHBIN CNoi
OT BHELUHEN TOYEYHOM Harpy3ku. BHyTpeHHuI
3aLMTHbI CNOW NPpUAAEeT CTONKOCTb K pacnpo-
CTPaHEHMIO TPELLUMH HanpsiXeHusd. 3almnTHaga
0605104Ka U3 NONNMNPONUIIEHOBOW KOMMO3ULIMA
CNYXUT N9 KOHTPONSA Ka4eCTBa MOHTaXHbIX
paboT, ocobeHHOo meToaom MHB.

FOCT 18599-2001 ¢ nam.
1,2
TY 22.21.21-017-50049230-
2018

www.icaplast.ru
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Ob6uwas TexHuueckas uHpopmaums
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CoprameHT coeguHutensHbix aetanein MKAMJIACT*

P

®oro 1.1. TpoviHnk UKATJIACT ®oro 1.2. Tpovinuk UKATJIACT
900 x 200 SDR17 13 100 C MOHOMTHBIM Kopriycom 1000 x 225 SDR17 13 100

CoeanHUTENbHBbIE AETANV U3 NONNSTUIEHA HU3KOrO AaBNEHNs n3rotasnmeatoTcs no TY 2248-001-50049230-2007
(c n3meHeHusIMK 1) METOLOM CBapPKM BCThIK U3 MOJIMATUIEHOBLIX TPYO, BbinyckaeMbix no FOCT 18599-2001, nuTbs nop,
naeneHnem, mex. 06paboTkon. OHM NpeaHa3HaYeHbl 4151 MPUMEHEHUS!, B HEOOXOAUMbIX CllyqasiX, MPu CTPOUTENbCTBE
TPYOOMPOBOAHbLIX CUCTEM: MOBOPOTLI TPACCHI, UBMEHEHME aAnamMmeTpa Tpybonposoaa, NpucoeanHeHne 3arnopHom
1 perynupyoLlein apmaTypbl U T. .
®dacoHHbIe 4acTu BbIMYCKAIOTCS B TOM Xe Auana3oHe AUaMeTpPORB, YTO U HarNopHbie TPyObi:

e 0TBOZA cBapHoi 30°, 45°, 60°, 90°, NpOCTON NN YAJIMHEHHbI, BO3MOXHO U3roTOBJIEHWE C LUArom yrna 5°,

a Takxe ¢ NobbIM KONMYECTBOM CEKLMIA MO 3akasy;

* TPOMHWNK PABHOMPOXOLHOW CBApPHOW;

* TPOMHWK HEPABHOMPOXOAHOM (PeAyKUNOHHbIN) CBAPHOW;
* TPOMHWK HEPABHOMPOXOAHOM (PEeAYKUNOHHbIN) C MOHOMIUTHBLIM KOPMYCOM;
* KPECTOBMHA CBapHas;

« BTysnka nog dnaHey, (pnaHew-naTpyoboK);

* dnaHel MeTannnyeckuii ceoboaHbIn ansa Nd Tpyo;

* nepexon (peaykuys);

° Nepexon yKOPOYEHHbIN (peaykums);

° Oonopa HenoaswxHasa (pukcupyroLas);

e onopa HenoABuXHas Nog, XOMyTbl KDEMEXHbIE;

* MydTa 3amTHas;

* [eTanu 1 3NEMEHTbI N0 MHAMBUAYANbHBIM YepTeXam.

HepasbemHblie coeguuenus M3 1py6

Hepa3beMHble coeamHeHus M3 Tpyd nonyvaroT CBapKOn. XopoLlasi CBapBaeMOCTb SBNSETCH OAHUM U3 BKHENLLINX
dakTOpPOB, ONPEAeNMBLLVX LLUIMPOKOE NpUMeHeHne Tpyd 13 nonmatuneHa. CeapHble COeaMHEHNS MONNSTUNEHOBbIX
Tpyd NnoapobHO paccMoTpeHbl B Pasaene 4 «Mpoknagka n MOHTaX NOIN3TUNEHOBbIX TPYOONPOBOAOB>.

PasbemHbie coeguHeHnus Tpy6 us MM3.
CoepunHeHue c apmarypoi u pybonposogamu us agpyrux marepuanos

HanopHble nonnatuneHoBblie Tpyobl MKAMJIACT coeamHSAI0TCSA C 3anopHO 1 perynumpytoLleii apmatypoii. Ham-

6onee pacnpocTpaHeHHbI BU, pa3beMHbIX COeOUHEeHUI — priaHLeBoe coeamHeHne. 9TO COeAVHEHME BbINONHAIT
C NOMOLLIbIO BTYNKM Mo, dnaHeL, NpruBapmBaemMomn K KOoHLy M3 Tpybbl, 1 cBOOOAHOrO MeTannyeckoro dnaHua.

*[NonHbIVi aCCOPTUMEHT pacoHHbIX AeTaner npuseneH B Karanore KATMJIACT.

NKAMNNACT® www.icaplast.ru
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cTanbHas Tpyba
-

/
M3 Tpyba
M3 BTynka noa pnaxew, YNNOTHUTENBHOE KOMbLO

dnaHeu, cBO6OOHBIV METaNIMYeCcKuii

Puc. 1.1. Cxema paaHLeBOro coeanHeHus

BbI60p 3anopHoOii, perynpyioLLer 1 opyro apmaTtypbl, yCTaHaBNMBAEMO Ha MOJIMATUIEHOBbLIX TPYOONpPoBoOAax,
MPOBOAMTCS B COOTBETCTBMM CO CTaHOApPTaMu, TEXHNYECKMMU YCITIOBUSIMUA, KaTanoramu, napamMmeTpamMmm TpaHCcnop-
TUPYEMbIX BELLIECTB, C y4eTOM TpeOOoBaHNi NpPoeKTa 1 YCNOBUA aKCryaTauun.

®oro 1.4. ®oTo 1.5.
Pa3beMHoe piaHLeBoe coeanHeHne Mpumep pnaHLeBoro coeanHeHus
13 Tpy6 13 Tpy6 1 cTaHAapPTHOV 3aropPHOM apmMmaTypbl

HanopHble NoAnaTnneHoBbIe TPYOONPOBOALI COEAMHAIOTCA C TPYOONPOBOAAMM U3 APYrUX MaTePUanoB C MOMOLLIbIO
pasbeMHbIX CTaslbHbIX (PNAHLLEBbIX COEAUHEHWIA.

do
no MOCT 12822-8C

do
no FOCT 12820-80

Puc. 1.2.
®naHer, cBoboaHbIN MeTanmyeckuii no FTOCT 12822-80 (puc. 1.2)

oT/IM4aeTcs oT ¢aHua npmuBapHoOro
o FOCT 12820-80 T0/1bKO yBEINYEHHbBIM BHYTPEHHUM ANaMETPOM d,,
4TO 103B0OJIIET CBOOOAHO HaaeTk ero Ha 13 Tpyby

www.icaplast.ru UKANNACT®
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O6was TexHuueckas nHpopmaums

Tabnuua 1.8

CooteetcTtBue NI Tpyd u pnaHueB cBOGOAHBIX MeTaNIM4eCKNX

HomMuHanbHbIN HAPYXHbINA AunameTp “Dy” dnaHua
AanameTp N3 TpyOGHI, CBOOOAHOINO MeTasNlJIn4yecKkoro,
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 ¢paHueBble coeaMHeHus, CoeaMHeHNs MeTO00M CTbl-
KOBOW CBapku 9KOHOMUYECKM HELLe1ecoobpa3Hbl Ui MPakTUHECKM HEBO3MOXHbI, MCMOJIb3YIOTCS KOMMPECCUOHHbIE
GUTKHIN (06XUMHBIE PUTUHIU, LAHFOBOE 0OXNMHOE COeAVHEHUE).

®oro 1.6. KomrpeccroHHbIe (06XUMHbIE ) PUTUHIU.

Tabnuua 1.9
Tunbl pa3beMHbIX COeAUHEHUI HanopPHbIX TPYO us Nd

Tun pa3beMHOro coeaHeHus AvameTp Tpyo, Mm

dnaHueBoe coeaiHeHne 63-1600

KomnpeccroHHoe (06>KUMHOEe) coegHeEHe 16-90

|
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Paspen 2.

[NpoekTupoBaHue

HApPYXHbIX Tpy6onposoaos

n3 nonuatuneHosbix Tpy6 AQUASAFE

Knaccndpukauus tpybonposopos

Mpu “cnob30BaHUK HAMOPHbIX TPY6 13 N3 He06X0ANMMO yYMTbIBaTL cleayoLme GakTopbl: Ha3HavYeHue Tpybo-
nposoAa, Bua, 1 pabo4yne napaMmeTpbl TPAHCNOPTUPYEMOIO BELLIECTBA, a Takke CrNocob NpoKIaaky.

Mo o6nacTu NnpuMeHeHUs Hapy>XXHble NOJIM3TUIIEHOBbIE TPYOONpPoOBOAbl MOAPa3aensIoT Ha:

* HapyXHble CeTN BOAOCHAOXEeHUs, KaHanM3aunm 1 ra3ocHabxeHus (pacnpenenntesbHbie ra3onpoBobl);
e TeXHoMornyeckme TpyéonpoBoabl: HAPYXXHbIE BHEMIOLWAA04YHbIE Y BHYTPUM/IOLWAA0UYHbIE (MEXLIEXOBLIE);
e HedTenpoBodbl, TPYOOMNPOBOAbLI 3aBOAHEHUS HEDTAHBIX M1ACTOB M cOPOCcA NIacTOBbIX BO,;
TpybonpoBoabl Npu 6GypeHnn CKBaXxnH Ha BOAY;

TPybONpPoBOAbl CXXATOro BO34yxa, MHEBMOABTOMATUKM, MHEBMOTPAHCMNOPTA, BO3AYyX0BOAbI;

3aKpPbITble OPOCUTEJIbHbIE CUCTEMbI 0OBOAHEHWNSA NACTOWLL,, OCYLLEHUS 3aKPbITbIM APEHaXEM,
BHYTPUMOYBEHHOIO NOIMBA, NOA3EMHOIro o60rpesa rpyHTa Tenv;

» kabenu ceA3un, kaHanoobpasoBaTENM U T. M.

Cuctembl BogonpoBoga pas3fensioT Ha XO39MCTBEHHO-NMNTbEBLIE, MPOTUBOMOXAPHbIE N TEXHONOMMYECKME.
B oTaenbHbIX cnyvasx 3T cUCTEMbl MOMYT ObiTb 06beaANHEHHbIMU. HanopHble nonnatuneHoBble Tpyobl MKAMJACT
MOFYT MPUMEHSTLCS BO BCEX YKa3aHHbIX CUCTEMaAX™.

HanopHsbie M3 Tpy6sl MKAMJIACT ncnonb3yoTcs HE TONbKO A1 CO3aHMS HAnopHbIX KaHaNu3awmii pasinyHoro
TVNa, HO N AN ceTel ObITOBbIX U IMBHEBbLIX CAMOTEYHbIX KaHaM3aLuii.

CurcTemMbl ra3ocHabXeHus B 3aBMICMMOCTY OT AaBJIEHUS rada pas3fensioT Ha Creaylolme KaTteropumn: HA3KOro
nasneHus (He 6onee 0,005 MMa), cpenHero (0,005-0,3 MIMa) n Bbicokoro aasnexus (0,3-0,6 MIMa). CooTBeTcTBY-
owme M3 Tpy6sl MKAMNACT ons ra3ocHabXeHns MOryT NPUMEHATLCS BO BCEX YKa3aHHbIX CUCTEMAX.

K TexHonornyeckum Tpyoonposogam 13 3 Tpyb OTHOCATCH B T. 4. TPyGONPOBOAbl FoOpHOA06bIBaOLLEN NPO-
MbILLSIEHHOCTW — NYJIbMOMPOBOAbI AJIF TPAHCNOPTUPOBKU BOAbI C COAEpPXXaHMEeM TBepPAbIX YacTuL, Hanprumep
Lunaka, CycrneHauii 1 T. n., a Takke TpybonpoBoabl 6aibHEOTEXHNYECKMX CUCTEM A1 TPAHCNOPTUPOBKM PAaCTBOPOB
conei, ne4ebHOM rps3n 1 Apyrux BeLecTs. TexHonormieckne TpybonpoBoabl B 3aBUCUMOCTU OT GU3NKO-XUMUYE-
CKMX CBOMNCTB TPAHCMOPTUPYEMBbIX MO HAM BELLLECTB NOAPA3AENAI0T HAa KATEropum U rpynnbl, ykadaHHble B Pasgene 6
(NpunoxeHune IN). NonnatuneHoBble TPYObI MOTYT NPUMEHSATLCS AJI TPAHCMOPTUPOBKU XMMU4YECKN arpeCCUBHbIX
cpega. Tabnmua xmmMm4eckon ctonkocTur Tpyd 13 N3 npuseaeHa B MpunoxeHun A.

* I7p1/l ycrsioBun 3aLunTbl pr60nposo,q05 OT OTKPbITOIO OrHs4, BO34€eViCTBUS TPSAMbIX COJIHEYHbIX nyqeh ny4dera pa6o'-mx TemMmneparyp.

www.icaplast.ru UKAMNNACT®
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MpoekTnposaHme HapyXHbIX TPY6ONPOBOAOE U3 NOAUITUNIEHOBLIX TPY6

14

®dun3nko-mexaHNYeCcKne CBOMCTBA MOAUITUNEHA TPYBHBIX MAPOK
dur3nko-MexaHN4eckne CBOMCTBa NoNMaTuIeHa 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 oantensHas npoyYHocTb, MIMa) 10,0
MnotHocTb npu 23° C, kr/m3 960-970
Mokasartenb TekydecTn pacnnasa npu 190° C n Harpyake 5 kr, r/10 0.1-05
MUH
Mpenen TekyvyecTu npm pactsaxeHmn, MlNa, He meHee 21
OTHOCUTENBHOE YANMHEHME 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 neTyyunx BewecTB, Mr/kr, He 6onee 350
Tun pacnpeneneHus TEXHUYECKOro yrinepoaa -1
KoadpduumeHT TennoBoro pacumpenuns, Mmm/m °K 0,15-0,20

JaHHble npegocTas/ieHbl KOMIaHuer Sabic — npon3BoaANTENEM U1 MOCTaBLUNKOM Cbipbs A5 3aBoaa UKATJIACT, v cooTBeT-
cTBytoT TpeboBaHmuam FOCT 18599-2001 n FTOCT P 50838-2009.

MonuatuneH nonyyaT nonnMMmepusaumen aTuneHa. B 3aBMCMMOCTM OT yCNOBUIA NOAUMEPU3ALMN NOSTy4aeMbli
NONATUNIEH MOXET UMETb Pa3JINYHOIO MNJIOTHOCTb M COOTBETCTBEHHO KlacCcUdULMPOBaTLCS:

* MOJINATUIIEH H13KoM nnoTHocTn 910-935 kr/m® (M3HIM, LDPE, PE-LD );

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

* MONNATUAEH BblCOKOM nnoTHocTn 960-970 kr/m® (M3BIM, HDPE, PE-HD).

HauvHas ¢ 1955 r., korga 6bi1a n3rotoBneHa nepsas noaMaTuieHoBas Tpyba (HU3KOro AaBneHunst HU3KOM MioT-
HOCTK), HENPEePbLIBHO BeAyTCS paboTbl MO YNy4YLLEHNIO CBOMCTB, B YACTHOCTY MUHUMAbHOW ANINTENBHOM NPOYHOCTHU
(MRS) nonuaTtuneHa. B HacTosLee BpeMsi B MMPOBO NPaKTUKE UCMOMb3YIOTCA NonnatuneHsl knaccos M3 80 (MRS
8,0) — BToporo nokonenus, N3 100 1 M3 100 RC (cTonkmin K pacCTPECKNBAHNIO) — TPETLETO U YETBEPTOrO MOKOJIEHWNIA.

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

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

Kak cnenyet na 3asucumoctei (1.1)—(1.5), c ysennieHnem MRS MoXeT ObITb yMEHbLLEHa TOJLMHA CTEHKM TPYObI.
B tabn. 2.3 3T0 NokazaHo Ha NPUMepPEe HanopHon TPyObl AMaMeTPOM 225 MMm.
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Tabnuua 2.3
CpaBHeHUe pas3NnM4HbIX KJIaCCOB MOJIN3TUJIEHA Ha NPUMepe HanopHoi TpyObl AuameTpom 225 Mm

Tpy6a N3 auametpom 225 mMm en. u3m. na 80 na 100
MuHMManbHas onutensHas NpoyHocTb MRS MMa 8,0 10,0
TonwmHa CTEHKM MM 16,6 13,4
BHyTpeHHWI onameTp MM 191,8 198,2
TeopeTuyeckas macca Kr 10,9 9,03
CTOMMOCTb (COOTHOLLEHNE) % 110 100

Pacuet ponrospemeHHoO NnpoyHOCTU TPYD

Mo onpeneneHmio MMHUManbHOM AJINTENBHOM NPOYHOCTY NONNITUNEHOBBI TPYOONpPoBOA OyaeT paboTaTe HE MeEHee
50 neT npun Temnepartype TpaHcnopTupyemoi cpeabl 20 °C 1 cooTBETCTBYIOLLEM paboyeM gaBfieHun*. YeennyeHme
TemMnepaTypbl U/Unv AaBEHNS MPUBOAUT K CHUXEHUMIO CpoKa CiyX6bl Tpy6 B COOTBETCTBMM C Tabn. 2.4.

Tabnuua 2.4
3aBucMMOCTb cpoka cny06bl TPyGonpoBoaa oT TemrnepaTypbl U paboyero gasneHus

Pa6ouee paeneHune, MMa

Cpok cnyxobl, Temnepartypa,

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

* HamBbICLLIYIO MPAKTUHECKYHO XU3HECTIOCOOHOCTb CPEAM HarOPHbIX TPYOONPoBoA0B 13 13 (3Ha4YnTeIbHOe NMpeBbilLeHe 50-1eTHero
cpoka aKcriyaraumm) nokasani MEeHHO rMoa3eMHbIe TPYyOO0rnpPoBOAbI XO/I04HOr0 BOAOCHAOXEHMS.
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B cooteetctBUM ¢ TOCT ISO 161, nonmatuneHoBble TPyObl, Kak 1 TPyObl N3 OPYrix NOMMEPHbLIX MaTepuanos,
HOPMUPYIOTCS NO HAPY>KHOMY ANaMeTpy.

Kak cnepnyet 13 1abn. 2.4, NpUMeHsITb NOIM3TUIIEHOBbLIE TPYObI Npy Temnepatype Boilwe 60 °C He pekoMmeHayeTcsl.

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

lwapasnuueckuit pacyet NOAN3TUNEHOBLIX HAONOPHbLIX TPy6onpoeoaos

MpopaBnuyeckuii pacyeT Tpy6onpoBOAOB BhIMOMHAETCA C LieSbio onpeaeneHns noTepb Hanopa notoka, Ha OCHO-
BaHWUW Yero B AasnbHelLlem BoibrpaeTca anaMeTp TPy 1 Mapka NnoBbICUTENLHOIO (M1 BaKyyMHOM0) Hacoca.

I'IOTepvl Hanopa H, MM BOA. CT., B oﬁu.l,eM cny4dyae Te4eHUsd XXNAKoOCTU paBHbI:
H=i.l+hM.c.+hs+hr.s.+hcs.H._hr’ (21)

roe i — yaenbHasi NnoTeps Hanopa Ha TpeHne, M/M;

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

[ - pacyeTHasa onnHa TpybonpoBoaa, M;

h, - notepu Hanopa B BOAOV3MEPUTESIbHbIX YCTPOMCTBAX, M;

hm. — reoMeTpuyeckas BbicoTa nogbema Boapl (MN0C UAN MUHYC), M;

h_- rapaHTuiiHbln Hanop nepen HaCoOCHLIM 060PYA0BAHVEM, M;

h . — CBOGOAHbIV HAMop, HEO6XOAMMBIN A CO3AaHNA KOMGbOPTHOM CTPYM B BOAOPa3bopHOM apMatype

YpenbHas noteps Hanopa i onpepenseTcs no ¢popmyne:

A-Vvz (2.2)

1= 2gdp )

roe A — koaddUUNEHT CONPOTUBNIEHUS TPEHWS MO AJIMHE TPYOONPOBOAA;

V — CKOPOCTb TEYEHUS XNOKOCTUN, M/C;

g — yckopeHune cBo60aHOro nageHuns, m/c%

dp — pacyeTHbIl anameTp Tpyo, M. JlonyckaeTcs onpenensaTb Kak d — 2e (HapyXHbIl AnaMeTp MUHYC [Be TOJLLMHbI
CTEHKMN).

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

7d 2
w= 4p — MAoLwanb X1MBOro cevyeHns Tpyobl, M2,

KoaddurumeHT conpoTmBneHns TpeHns A onpenensercs B COOTBETCTBMU C PernaMmeHTamMu ceoja npasui
CI 40-102-2000 «MpoekTupoBaHne U MOHTaX TPyOONpPOBOAOB CUCTEM BOAOCHAOXEHNA U KaHanu3aunm mn3
noNIMMEpPHbIX MaTepuanos. O0wumne TpeboBaHUs»:

, 1.312(2-b) /gS’—,stE
2" lgRe —1

3,74,
9, dp
lg K,

roe b — HeKOTOPOE YMCIO NOA0OUS PEXMMOB TEYEHUS XXMOKOCTU; 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 — Koap@PULUMEHT KMHEMATMYECKON BA3KOCTU XMAKOCTN, M2/C. [pn pacyeTax X0no4HbIX BOLOMNPOBOAOB Mpu-
HuMaeTcs paBHbiM 1,31 - 106 M2/c — BA3koCTb Boapbl npu Temnepatype +10 °C;
Reys — uncno PeliHonbaca, COOTBETCTBYIOLLLEE HAvasly KBaApaTUYHOM 06/1acTy rMapaBAnyeCcKX CONPOTUBIEHWIA.
500d,
Re,, = S (2.7)
raoe K, — rmgpaenuyeckas LLepoxoBaToCcTb MaTepuana Tpy6, M. nsa Tpy6 n3 nonvMepHbIX MaTepranoB NpuHMMaeTcs
K, =0,00002 m, ecnu nponaeoamTenb Tpyd He AaeT ApYyrvX 3Ha4YeHUI LUepOXOBaTOCTU.

B Tex cnyyasx TedeHus, korga Re > Re , pacyeTHOe 3Ha4yeHne napamerpa b CTaHOBUTCH paBHbIM 2, 1 popmyna
(2.4) cywiecTBeHHO ynpoliaeTcs, obpallasicb B U3BECTHYO popmyny MpaHaTns:

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

Ks

Mpu K, = 0,00002 m kBagpaTn4Hasa 061acTb CONPOTUBAEHNIA HACTYNAeT NPy CKOPOCTU TEYEHUS BOAI
(v=1,31-10%m?/c), paBHoin 32,75 M/C, 4TO NPAKTUYECKN HEAOCTUXMUMO B KOMMYHasbHbIX BOAOMPOBOAAX.

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

[Mpu pacyeTax no HOMoOrpaMmmam pesynbraT JOCTUraeTCs OGHUM HANIOXKEHNEM INHENKN — CRenyeT NPSMON TINHUEN
COEONHUTB TOYKY CO 3HAYEHUEM PACYETHOro AnamMeTpa Ha wwkane d, C TOYKOM CO 3HaYeHNneM pacHeTHOro pacxoaa
Ha wkane q (1/c), NPoAOIXNTL 3Ty NPAMYIO JIMHWUIO A0 NEePEeCceYeHns CO LWKanamMm CKOpocTn V n yaenbHbIX NOTEPb
Hanopa 1000 i (Mm/m). Toukm nepeceyeHns NPsSIMon IMHUK C STUMM LuKanamu gailoT 3HadeHune Vi 1000 .

Kak n3eecTHo, 3aTpartbl SNEKTPOIHEPIMN HA MEepekayky XUAKOCTU HAXOAATCH B NPSMOM NMPOMNOPLMOHANLHOWN
3aBMICMMOCTU OT BENUYMHBI H (NpY NpoYuX 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 NATON CTEMNEHMU.

. 16-1-q9?2

= —2q5 (2.9)

29 -n?-d,

Bbllie nokasaHo, 4To BeNM4YMHa d ) 3aBUCUT OT TOJILLMHBI CTEHKU TpyObl €: 4EM TOHbLUE CTEHKA, TEM BbILLE a,

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

Takum 06pa3om, pel3ynbTaTbl PaCHETOB TOJILLMHBI CTEHKM € Tpybbl no dopmynam (1.1) — (1.5) B coueTaHum
C pe3ynbraTtamu ruapaBanyeckmx pacyeTos no popmynam (2.1) — (2.7) no3BonstoT BbiOpaTh TPYOY C KOHKPETHBLIM
3Ha4veHnemM SDR 1 KOHKPeTHbIM 3HaveHneM MRS. B 3aBUCHMMOCTM OT BEIMYMHBI PACYETHOIO PacXoaa XnaKoCcTn Ha
obbekTe 1 TpebyemMoro Hanopa noadupaeTcs Mapka NoBbICUTENBHOMO (BakyyMHOro) Hacoca. Ecnun B panbHeriem
Nno Kakum-nnmbo npuymHam MmeHseTcs 3HadeHne MRS Tpybbl, ee auameTp 1 TonwmHa cteHkn (SDR) oonxHbl ObITh
rnepecymTaHbl.

CnepnyeTt UMeTb B BUAY, YTO B LIESIOM psiae crydaes nprumeHeHne Tpyo ¢ MRS 10,0 BsameH Tpy6 ¢ MRS 8,0 no3sonsiet
Ha OAMH TMNopa3Mep YMEeHbLUUTb AnameTp Tpybonposoaa. Moatomy npumeHeHne komnanuein MKAMJACT nonna-
TnneHa N3 100 (MRS 10,0) B3ameH nonmaTtuneHa Mo 80 (MRS 8,0) ana nsrotoeneHns Tpyd NO3BONSET YMEHbLLUNTL
TOJLUMHY CTEHKM TPYO, MX MacCy 1 MaTepPUanoeMKOCTb.

www.icaplast.ru NKAMNNACT®
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Puc.2.1. Homorpamma 415 onpeneneHvs notepb Haropa B Tpybax gnameTtpamu 6 - 100 mm.
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CroitkocTb K ruapoabpasmeHoOMy UsHoCy

TpyObl 13 M3 MMEIOT BbICOKYIO CTOMKOCTb K rmapoabpa3nBHOMY M3HOCY, 4TO 0OyCcnaBanBaeT LenecoobpasHocTb
VX MPUMEHEHUS A1 TPAHCMOPTUPOBKY XUAKOCTEN C COAEPXaHMEM TBepAbIX YacTul. MNpu npumeHeHnn Tpyo 13
M3 B ceTsx caMOTEYHO NIMBHEBOK KaHaNM3aLumm ¢ coaepXkaHnemM TBEPAbIX YHaCTUL, U3HOC OYET COCTaBNATbL MEHEE
0,5 MM Ha Becb 50-n1eTHMIA 3KCMTyaTaUMOHHbIA NEPUOA, Y UM MOXHO NpeHebpeyb. B HanopHbIX TEXHONOMMYECKMX
TpybonpoBoaax, TPaHCMOPTUPYIOLLMX XXMUAKOCTb C COAEPXXaHNEM TBePAbIX HacTuL, abpasvBHOMY U3HOCY OyayT noa-
BepraTbCs B NepBYI0 O4epeab MeCTa CY>XXeHUIN 1 MOBOPOTOB. Habnioaaemblin M3HOC B MONNSTUIIEHOBBIX TPybax co-
CTaBNSAET NNLLb HEOOMLUYIO HAaCTb M3HOCA, MMEIOLLLEr0 MECTO B aHAJIOMMYHBIX YC/TOBUSAX HA MOBOPOTAaX CTasbHbIX TPYO6.

TpyObl U3 acbecToLemMeHTa

=
£ 3,0 4
)
N
s
g’ 2,5 - / TPYObl M3 CTEKNONacTMKa
g

20

1.5 GeToHHblEe TPYObI

10 L // KepaMmnyeckne Tpyobl

V4 Tpy6Gbl n3 MBX
0,5
Tpy6bl N3 M3
>
0 200 000 400 000 600 000

KOJINYECTBO UMKII0B BO BpeMS nccnegosaHuns, N

Puc. 2.3. CrovikocTb K ruapoabpasvisHoMy ndHocy. [aHHbele nccnenosaHusi Technische Universitét Darmstadt
( TexHonormn4eckoro YHusepcuteta Japmwtaara, lepmaHusi), nposeaeHHoro Ha ocHosaHuy DIN 19534

Xumunueckas CTOMKOCTb

Tpybbl N3 nonnatTuneHa obnanatoT BbICOKOM XMMNYECKOM CTOMKOCTbIO K OONbLUMHCTBY arpeCcCuBHbIX cpen, noj,
BJ/INAHMEM KOTOPbIX TPAAMUMOHHbIE MaTepuasibl KOPPOAUPYIOT 1 CTapeIoT.

XuMunyeckas CTOMKOCTb TPyd 13 M3 aABnaeTcsa Npon3BOAHOM TeMMepaTypbl, KOHLEHTPaUUM, AaBAEeHUs 1 Tuna
camMoro BeLlecTsa*.

Mpwn HopManbHoM (6nm3koii k 20 °C) TeMnepaType OHWM YCTONYMBDI K AeACTBUIO LLLESTOYEN U TaKUX HEOKMCSIOLLNX
KMCNOT, kak consiHasa n pocdopHas. TpyObl U3 N3 yCTONUMBLI K BO3AENCTBMIO CIMPTOB, hopManbaernaa v CloXHbIX
adupos (aTunauetaTa). BBuay ceoei BbICOKON XMMNYECKON CTOMKOCTM TPYObl 13 13 MCnofb3yoTCs B T.4. B Ka4ecTBe
HedTENPOMbBICIOBbLIX, AJ151 TPAHCMOPTUPOBKN HEOUULLEHHBIX CTOKOB MPOMBbILLSIEHHbIX NPEANPUATUIR.

Mapo- 1 rasonpoHnuaemMocTb TPyd na N3 He3HaunTenbHa.

* TABJINLIA XUMNYECKON CTOVIKOCTU TPYE U3 N3 npusenera B MpunoxeHun A.
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Buibop cnocoba npoknaaku Tpybonpoeoaa

Hapy>Hble ceTy N3 NnoNM3aTUIIEHOBBIX TPYO peKoMeHAYyeTCA NPoKaabiBaTh NOA3EMHO, T. K. IPU HAA3EMHOM
npoknagke Tpebyetcsa 3awmTa TpybonpoBoaa TEMION3ONALMNOHHBIMU MaTepuanaMmn ans npenoTepalleHns 3a-
Mep3aHus TPaHCMOPTUPYEMOTO BELLLECTBA NPU OTPULLATENBHBIX TEMIMEepaTypax BO3ayxa 1 Harpesa CTeHOK Tpy6 npu
BO34ENCTBUN COJTHEYHOM paamnaLmMn 1 NMoBbILLEHHBLIX TEMMEPaTYp BO3Ayxa. [N HAPY>XHbIX CeTel ra30CHabXXeHuns
13 NOJIM3TUJIEHOBBLIX TPYO pa3pelueHa TONbKO Noa3eMHas NpokKagka.

MonuaTtnneHoBbie TPYGOMNPOBOALI TAKXKE MOTYT ObITh MPOJIOXKEHbI:

* B 30aHUSAX (BHYTPULIEXOBbIE NI BHYTPEHHUE TPYBONPOBOabI) HAa MOABECKAX, ONMOPax 1 KPOHLUTENHaX;

* OTKPbITO UM BHYTPM GOPO3A, LLIAXT, CTPOUTENbHbLIX KOHCTPYKLNIA, B KaHanax, 06pas3oBaHHbIX, HanpumMep, 13 rod-
PUPOBaHHbIX NIACTMACCOBbLIX TPYO, CKPbITO;

* BHE 34aHUNI (MEXLIEX0BbIE UM HApYXXHblE TPYOONPOBOAb!) Ha 3cTakazax v onopax (B 060rpesaemMbix v HeoGorpe-
BaeMblIx Kopobax 1 rasiepesix), B kaHanax (MPOoxXoAHbIX NN HEMPOXOAHbLIX) U B rpyHTe (6eckaHanbHas Npokiaaka).

KomneHcaums nuHeHbIX M3MEHEHMIA NOAN3TUNEHOBLIX TPY6onpoeoaos

MonnatuneHoBble TPYObl XapakTepPU3YIOTCS LOCTATOYHO BbICOKUM KO3DPULMEHTOM TEMIOBOrO JIMHEHOIO pac-
wmnpenmns o. Mpu pacyeTtax npuHumaeTca o = 2 - 104 1/°C (0,2 mm/M - °C). 3T0 06CTOATENLCTBO OoNpeaenseT He-
06X0AMMOCTb y4eTa U3MEHEeHUs OnHbI TPYOonpoBoaAa B MpoLecce akcryataumu, T. K. USMeHeHne TeMmnepartypsbl
TpaHCMoOpPTUPYEMOI cpeabl MPUBOAUT K YOJNHEHUIO UKW YKOPOYEHUIO TpybonpoBoaa.

CnenyeT MMeTb B BUAY, 4TO 6eCnpensTCTBEHHOE N3MEHEHWE ANNHBI TPYOOonpoBoaa B Ty WY MHYKO CTOPOHY He
NPUBOAMT K BOSHUKHOBEHMIO B TPYOE HaNpsiXkeHUi, cnocobCTBYIOLLMX ee pa3pyLueHuto. Ecnn xe TpybonpoBog, He-
MOABWXEH, TO B €ro Tefle BO3HMKAKOT OCEBblE N TaHreHUManbHble HaNpPsXXeHus. BennynHa oceBbix HANPSXXeHW He
3aBUCUT OT AJIMHbI TPyOOoNpoBoAa 1 paBHa:

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

roe E — mogynb ynpyrocTtu nonmatunexa, Mria;

t, — MakcumasnbHas Temneparypa, npu KOTOPOI MOXET aKCnyaTnpoBaTecst Tpybonposos, “C;
tw — TeMnepaTtypa, Npm KOTOPOW 3akaH4YMBancs MOHTax Tpybonposoaa, °‘C;

o — KO PULMEHT TEMOBOrO NMHENHOro paclunpenus, 1/°C.

TaHreHumnanbHble HANPSAXEeHUs o, gonyckaeTcsa npuHmuMaTth paBHbiM 10-12% oT o,.
T 0

Ecnu pacyeTHOe 3HaYeHne CyMMbl HAaNpPsSXeHuii o, + o, MeHblue MRS Tpy6bl (6e3 ydeTa koaddurumeHTa 3anaca
NPOYHOCTU JonycTumMoe 3HadeHne MRS nonnatuneHosbix Tpyd MKAMJIACT pasHo 10,0 MMa (M3100)), To Tpybo-
NMpoBOA, pa3pyLUeH ObiTb HE MOXET. B 3ToM criydae oH MOXeT ObITb XeCTKO 3adpUKCUPOBAH MO BCEW CBOEM AInHe.

Ecnu xe cymma HanpsixkeHnii 6onblue MRS, Heob6xoayma KoMieHcaums MMHERHbIX UIBMEHEHUIA AINHbI TPYOonpo-
BOAA.

YBenuyeHne nnm yMmeHblLeHne AanHbl Tpy6onpoBoaa paccymTbiBaeTcs no popmyse:
Al=a(t,-t,) -1, (2.11)

roe A [ — BeniMuvHa, Ha KOTopyto M3MeHsieTcsl AJinHa Tpybonposoaa, Mum;
[ - pnvHa Tpy6onpoBoAa B MOMEHT OKOHYAHMS MOHTaxa, M;
o — KO3PDULMEHT TEMNOBOro NIMHENHOMO pacLumpenns, mm/ m°C.
Ecnm t, >t , onvHa TpyGonposona ysennumsaetcs, ecav t, < f, — ymeHbluaeTcs, npu t, = t, Toybonposon,
He MEHSIET CBOEWN A/VHBI.
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B Tex cnyyasx, korga HeoOxoaMa KOMMNeHcaLUms USMeHeHNn /IMHbl TPyO0onpoBoaa, Ha Tpacce Nnbo MCMosb3YoTCs
Tak Ha3blBaeMble eCTeCTBEHHble KomrneHcaTopsl: -, Z-, M-o6pa3Hble MOBOPOThI TPACChI, MO0 Takmue KOMMeHcaTopbI
ycTpamBaloTCs cneuyanbHo. B aTom crnydae Heobxoanmo obecrnednBaTb Tpedyemyto AavHy nneya /o,

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

roe d, — HapyXHbI guamMeTp TpybonpoBoaa, Mm.

(AL | AL

Puc. 2.4. -06pa3Hsbiii moBopoT Puc. 2.5. [1-06pa3HbIvi KoMreHcaTop

Ha npakTuke Heo6X0AUMO y4UTbIBaTb, YTO B FPYHTE TPYOONpoBOA He U3BMEHSAET CBOIO AJINHY B TOW CTe-
rneHn, Kak OH 3TO AeflaeT Ha NOBEPXHOCTU. YTPamMOOBaHHbIA FPYHT AOCTATOYHO HAZLEXHO dukcupyeT Tpybo-
NnpoBOJ, 1 He NO3BONSIET MY CBOOOHO N3MEHSATHL CBOIO AJIMHY. B npakTuke CTPOUTENLCTBA BbIMOJIHEHNE HOPMBbI
CI 40-102-2000 o ceo6oaHOI yknaake TpyObl B TpaHLuee (yknagka «3melikoin» (puc. 2.6)) nosBonger pe-
LWNTb BOMPOC TEMMNepaTypPHOro BO34eCTBUS Ha TPYOONPOBOA, B COOTBETCTBUM C CE30HHbLIMU KOJle6aHnaMu
TemMmnepaTypbl TPAHCMOPTUPYEMOI Cpeabl.

e — -

Puc. 2.6. Yknaaka «3Meikori»

BbinonHeHve yknaaku TpyObl B TpaHLlee CBOOOAHbIM U3rMboM (yknaaka «3Merkol») NpUMeHMMO 1 ans Tpybo-
npoBoaoB 6onbLioro (6onee 710 mm) anameTpa.

B npakTtuke yknaaku HanopHeix N3 Tpyéonposoaos auametpom 1000 mm 1 Bonee BCTpeyaroTcs cuTyaumm, korga
pacuyeT (2.11) nokasbiBaeT 3HAYUTENBHOE N3MEHEHNS OJIMHBI HA MPSIMOM y4acTKe (MPWY OCYLLECTBAEHUM MOHTaXa
B YCJIOBUSIX OTPULLIATENbHbIX TEMMEpaTyp). Ecnv HapexHoe 3aluemneHne Tako TpyObl FPYHTOM, Kak 1 yknaaka «3Mei-
KOM» NN YyCTPOMCTBO HA A@aHHOM yyacTke -, Z-, [-06pa3Hbix KOMNEHCATOPOB HEBO3MOXHO, TO B TAKUX CUTYaLMAX
ponyckaeTcs pukcaums Tpybonporoaa 60bLIOro AnaMeTpa C NPUMEHEHNEM «HEMOABMXHBLIX OMOP», YCTAHOBJIEH-
HbIX Yepe3 onpeaesieHHble PaCCTOAHUS. B yka3aHHbIX Crydyasx NpUMEHEeHne «HeMOoABMXKHbIX ONOpP» A0MNyCcKaeTcs
1 B MECTax YCTAHOBKW apMaTypbl 4151 €€ 3aLMTbl OT BO3MOXHbIX HANPSKEHWNIA.

Kak npaBuno, anga noa3semMHbix 13 BOJONPOBOAORB XONOAHOM BOALI CMieLuasibHOW KOMNEeHcauumn He Tpe-
Oyetcs.

Pacuer onop npu yknaake noJjim3TuieHoBoro TPYGOHPOBOAO BHE rpyHTA

Mpv Nnpoknaake BHe rpyHTa NoJIM3TUIIEHOBLIV TPYOONPOBOA, MPOEKTUPYIOT U KOHCTPYKTUBHO BbIMOJIHSAIOT Tak,
4TOObI OH MEN BO3MOXHOCTb CBOOOAHO YAJIMHATLCS NPU HAarpeBaHum U yKopainmBaTbCs Npuv oxnaxaeHmm 6e3 nepe-
HanNpsKeHUs MaTepuasna 1 coearHeHuin Tpybonpoeoaa.
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Tabnnya 2.5
PekomeHayemoe MakcumManbHOe PpaccTosiHue
MeXxay onopamu, npumep gnsa SDR17;
Temnepartypa +20° C

KomneHcaunsa NMHENHOrO TeMNEPaTypPHOro yaanHeHus
Tpybonposoaa m3 N3 npu ero npoknaake BHe rpyHTa obe-
CneynBaeTCs NPOA0JIbHLIM NPOrM6oM TPYO Npu X NPOoKaaKe
B BUE «3Melikn». 3Melika BbINOJIHAETCA CBOOOOHBIM U3rMboMm
Tpybonposoaa. Takke MOXHO UCMOJIb30BaTb YCTAHOBJIEHHbIE
yepes ornpeaeneHHble paccTosiHus M-06pasHble KoMNeHcaTo-
Pbl N3 CBAPHbIX OTBOAOB.

MakcumanbHoe
paccTosiHue, M

HomMuHanbHbIN

AnamMeTp, MM

20 0,45

YCTPOICTBO OMNOP PacCHUTLIBAETCSH TaknuMm 06pas3oMm, 4To- 25 0,60
Obl Oblsla BO3MOXHOCTb MOJTyYNTb KOMMEHCALMIO TEMIOBOrO 32 -
YOJIHEHWS KaK B TOPU30HTaNIbHOM, Tak U BEPTUKaSIbHOM Ha- 40 _
npaefeHun.

Onopbl [0MKHbI BbIAEPXMBATL PACTAMMBAIOLLME HArpy3Kku, 50 _
KOTOpbIM noagepraetcs Tpyba. [na nonmnmaTuneHoBbix TpyoO, 63 0,70
npoknaabiBaeMblX BHE FPyHTa, MOHTaX npeanoaqmtesnbHee 75 -
NPOV3BOANTb TOFAA, KOrga TeMneparypa okpyxaroLuen cpeapl 90 0,85
paBHa UM NPUBIXKEHa K MakCcUMasibHOM paboyeii Temnepartype. 110 _
Takrm 06pa3om, TpyObl OyayT HAXOAUTBLCS B COCTOSTHUN MAKCU-

MaJsibHOro TEeMJIOBOro YA IMHEHUs. MpoyHoe kpenneHne Tpyo 125 1,25
B TakOl No3nuumn NpeaoxXpaHaeT TpybonpoBoab! OT yCaaku. 140 -

Bo Bpems ocTbiBaHMSA TPyO NMOSIBASIOTCS pacTarnBaioLlime 160 -
Harpysku, KoTopble ByayT NoaaepXxmnsatb TPYOONPOBOA Ha 180 1,50
NPSIMOI NMMHUN MexAay onopamu. Takum 06pa3om, BO BPEMS
HOBOrO Harpesa MOryT MOSBAATLCS TOJIbKO MUHUMAaJbHbIE 200 -
npormnbbl Tpybonposoaa. MNpumepHoe npeafiiaraemoe pac- 225 -
CTOsIHME Mexay onopamun gns Tpybonposoaos ¢ SDR17 ansa 250 2,00
TPaHCMoOpPTUPOBKY BoAbl ¢ TemnepaTypoint +20 °C, npu crmube 280 _
Tpybbl NOcepeanHe nponetTa Mexay onopamu NpuBoaAnNTCS 315 250
B Tabn. 2.5. B cnyyae TpaHCNOPTUMPOBKN Cpeabl C TeMnepa- :
TypoUi Bbile, 4eM +20 °C, paccTosiHne Mexay onopamMmm He- 355 N
06X0AMMO YMEHbLUNTb, a B Clly4ae TeMnepartypbl okoso +50 °C 400 3,00
WJN BbllLE PEKOMEHAYIOTCS CMJIOLUHbIE ONOPbI. 450 -

500 4,00

MuHumanbHeI paguyc usrnba tpy6 ms N3

B 3aBrcuMOCTM OT Temnepatypbl Nnpoknaakv n SDR MyHMMansHble paauychl narnba Tpyd n3 nonnatuneHa npuee-
DeHbl BTabn. 2.6. B 3aBUCMMOCTI OT MakCUMasibHOM Pa3HOCTM TEMMNepPaTyp TPybonpoBoaa MMeeM COOTBETCTBYHIOLLEE
OTHOCUTENbHOE YA IMHEHMEe TPyOONpoBoAa, onpeaensieMoe OTHOLEHNEM OJIMHbI Ayru [ K AnvHe xopabl a (Tabn. 2.7).
Ons pagnyca R, paBHOro equHuLE, B 3TOM Tabnuue NpuMBeAEHbl OTHOLLIEHUS 4JIVHbI Ayrn K AJIMHE XopApl, a Takke
3HAYeHWa ONVIH Ayrv, AJIMH Xopapl 1 cTpenbl npornba h. Monb3ysacsk AaHHbIMY Tabn. 2.6 1 2.7, MOXHO paccynTaTh Lwar
«3Melkun» Tpybonposoaa.

Tabnuua 2.6
MuHuManbHO AoNycTUMbIe paguycbl n3rné6a Tpyo ns N3 B 3aBUCMMOCTHU OT HAPY)XHOIO AMaMeTpa TPyObl

CraHpapTHoe MuHuManbHbie paguychl Marnba Tpy6 npyu TemnepaTtype Npoknaaaku
pasmepHoe OTHOLIeHne 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 reoMeTpUYeCcKnxX NnapamMeTpoB Ayru «3mMmeiika» Nnpu paguyce, paBHOM e gUHULLEe

TemnepatypHbIii OTHOLIEHWe ANIVH AYrn AnvHa Ctpenka
nepenap At°C K AnuHe xopawl 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

Mmapaenuueckun yaap

Bnarogaps TakvM CBOMCTBaM, Kak 3/1aCTUYHOCTb M YNPYrocTb, TPyGonpoBoas! 13 M3 061aaatoT BbICOKOM YCTOM-
YMBOCTbIO K F’MAPABANYECKMM yaapaMm, KOTOPblE O4eHb ONacHbI AN TPY6ONpPOBOAOB U3 TPAANLMOHHBIX MaTEPUanos,
XapaKTepu3YOLLMXCS 6ONbLLION XECTKOCTbIO. TO 06YCN0BAEHO TEM haKTOM, YTO BENNYMHA MMAPABAMYECKOro yaapa
M yacToTa konebaHui Npu ero pacnpoCcTPaHeHWM 3aBUCAT OT 3NaCTUYHOCTU CTEHOK TPYObl. CKOPOCTb pacnpocTpaHe-
HUS TMAPaBAMYECKOro yaapa B Tpybax 13 13 3HaumTennbHO HKe, 4eM B TPpyBax 13 KOBKOIO HyryHa 1 ctanu (0Obl4HO
250-450 m/cek npoTme 6onee 1000 m/cek™).

BenunuvHa ruapaBnmMyeckoro yaapa npsamMo nponopLmMoHanibHa CKOPOCTY PacnpoCTpaHeHMs yaapHON BOHbI. TakMm
obpas3oM, anacTudHble 1 ynpyrue N Tpyodbl 061a0al0T 3HAYNTENBHO O0JbLLIEN YCTOMYMBOCTbIO K FMAPaBANYECKM
yoapam, 4em TpyObl U3 CTasv U KOBKOIO HyryHa.

YcuneHve oTBOA0B, TPOMHMKOB, NEPEexXoa0B (peayKLmii) NyTemM CO34aHNsa crieumanbHbIX YIopoB As 3aLmThl 9TUX

anemeHToB M3 TpybonpoBoAa OT rMAPaBAMYECcKOro yaapa Heobs3aTesibHo, HO MOXET ObITb NPeANoXeHo TpeboBsa-
HUSIMW KOHKPETHOr O MpoeKTa.

* daHHbie B cooTBeTcTBUM ¢ NPG (Nordiska Plastror Gruppen).
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lmy6uHa 3anoxeHus nonuatuneHosbIX TPybonposoaos

MMy6uHa 3anoxexus N3 Tpybbl 3aBMCUT OT €€ KOJbLIEBOW XECTKOCTU N MECTHbIX YC/TOBUN CTPOUTENLCTBA N 3KC-
nnyatauum Tpybonposoaa.

[OPOXHas Harpyska

CBOICTBA U CTENEHb YNJIOTHEHNA MaTepurana 3acblnkn

. 4

V)

et D B 08

e R
BO3MOXHOE OTpULATENbHOE AaBiieHe B Tpybonposoae ??lf I[/- T
%

MECTHbIN FPYHT

CBOWCTBA 1 CTeNeHb YNJI0OTHEHMS MaTepurana obcbInkm

Tpyba

paboyee naBneHve

= 57
reoslorm4eckmne BKIIoHeHMs RN farte, /@/Z/‘y
A )
N SONE

Ka4eCTBO 3anoJIHEHUA N YNNOTHEHUSA B «Na3dyxax pr6bl>>

noAachkinka (NocTenb, NoayLKa)

HanM4me rpyHTOBbIX BOA, U VX YPOBEHb

—

A — paccTosiHMe 0o NoBepxHoCcTH, B — paccTosiHue 0o cTeHku TpaHwen, B — gmnameTp TpyObl,
I — TonwwmHa cnost ocHoBaHms TpybonpoBoaa (NocTenb, NoayLka, noacbinka), M — TonwmHa cnost o6CbInku,
E - wnpuvHa TpaHwen

Puc. 2.7. ®akTopbl, 0OKa3bIBaOLLME BO3AEVCTBMNE HA 3a10KEHHYIO B TPYHT TPYOY

TonbKO KOMIMJIEKCHO paccynTaB BO3AENCTBUE HA TPYyOONPOBOA Takmx GpakToOpoB, Kak Harpy3ka Ha NOBEPXHOCTb,
rnybuvHa 3anoxeHust TpyObl, CBOMCTBA M KQ4eCTBO YIIJIOTHEHMS MaTepurasa 00ChINKNU 1 3aCbInku, HaMYMe rPYHTOBBIX
BO/1 1 FE€0JI0MMYECKMX BKITOYEHNIA, MOXHO CAesNaTh BbIBO, O BO3MOXHOCTU NPUMEHEHUS TO SN UHOM TPYObI.

Kak npaBuno, NnpMHMMaeTcsl, YTO OaBfieHMe rpyHTa KOMMNEHCUMPYETCS He TOJIbKO camoii Tpyboi (obnagatoLleit
COOCTBEHHOW KOJIbLLEEBOM XECTKOCTbIO), HO M JOCTATOYHO BICOKMM PaboynM AaBieHMeM TpaHCNOPTUPYEMO cpenpl
(6—-16 aTm), KOTOpPOE, Kak NPaBuJI0, HAMHOIO NPeBbILLAEeT AaBJIEHMNE TPYHTa Ha MyOuHe 2—7 MeTpoB.

PaccmatpuBas Tpyb6onpoBoa, Haxoaawmincs B 6e3HanopHOM COCTOSIHUM, HEOOXOAMMO OCYLLECTBASTL NoA60p
Tpy6 ncxons U3 Toro, 4To6bl COGCTBEHHOW KOMbLIEBOW XECTKOCTN TPyObl 13 13 0Kka3biBanoCb 4OCTATOYHO A1 -
(bEKTMBHOIO CONPOTUBNEHNS AABNEHNIO FPYHTA B KOHKPETHBIX YCII0BUSIX.

HanopHsbie Tpy6bl UKATMJIACT 13 N3 o6nagatoT 3Ha4MTENIbHOM COOCTBEHHOM KOJbLIEBOW XXECTKOCTbIO, ,0CTaTOu-
HOW aNng apPEeKTUBHOro NPOTUBOAENCTBUSA AABIEHMIO FpyHTa. B yacTHOCTU, Tpybbl ¢ SDR17 13 M3 100 (paboyee
nasneHue 10 atm) 061aaatoT KONbLIEBOM XeCTKOCTbIO 21,8 klMa, n3bbITOYHOM A5t 0ObIYHBIX YCOBUIA 9KCMyaTaLnu,
M MOTYT C YCMEeXOM NPUMEHSATLCS B T. Y. B KAYECTBE 3aLLMTHbIX DYTISPOB.

Tabnuua 2.8
Opu1EeHTUPOBO4HbIE (PacUYeTHbIE) 3HA4YEHUS KOJIbLLEBOI XXeCTKOCTU AJis MNOJINSTUIIEHOBbIX TPYO

CraHaapTHOE pasMepHOe OTHOLLIEHUe

Knacc

noNITUNEeHa

SDR41 SDR33 SDR26 SDR21 SDR17 SDR13,6 SDR11 SDR9

KonbueBasi xecTkocTb, Klla

nago 1,1 2,2 4,6 8,3 15,9 30,3 57,1 106,6
3100 1,5 3,0 6,3 11,4 21,8 41,6 78,5 146,6
www.icaplast.ru UKANNACT®
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B 10 xe Bpems M3 Tpybbl ¢ 60nbwMM SDR (1, COOTBETCTBEHHO, OTHOCUTESIbHO HEOOJbLLIOWN TOJLLMHOM CTEHKMN)
TaKkke MOryT yCreLwHO 3aKnaabiBaTbCs B MECTaxX C BbICOKOM CTEMEHbIO AABAEHUS HA FPYHT. BaxHbiM dakTopom,
B/IMSIOLLMM Ha J0NITOBEYHOCTb TPYOONpPOoBOAa, CTAHOBUTCS NPaBUIIbHOCTb YCTPOMCTBA TPaHLLEN ™.

KayecTtBO TpamBOBKM 1 CBOMCTBA 3aMOJIHSAOLLErO TPaHLLE MaTepmnana okasblBatoT B TAKMX CllyHasix CyLLLECTBEHHOE
B/ISIHNE Ha AONrOBEYHOCTb TPyHOonpoBoaa.

Mpu npaBuIbLHO YCTPOEHHOW TpaHlwee M3 Tpyba, ABnAAcChk TPyOOi 13 dNaCTUYHOIO U YNpyroro matepuana,
B C/ly4ae NosiB/IEHNs MOBEPXHOCTHOWM HAarpy3ku Ha rpyHT BeAeT cebs cnenyowimm obpasom (puc. 2.8 n 2.9):

Puc. 2.8. BosaevicTBue Ha nonnaTUaeHOBYIO Tpyoy, Puc. 2.9. Bo3BpalleHve nonvatnaeHoBovi Tpybbl B MICXOAHOE
ee gepopmauusi ¢ nepenadven yeunms rosioxeHve 6aaroaapsi ee CBoVicTBaM (91aCTUYHOCTb U YrPyrocTb)
Ha marepuvarsl 006ChInKn n oCTaTto4YHOMY YriJIOTHeHUIO 3arioJIHALWero TpaHLen marepuasa

Taknm 06pasom, As1s HanopHbIX TPyGonposoaos 13 N3 gononHUTeNbHas 3awmTa B Buae Gytnspa, kak npasuno,
He TpebyeTcs. VIck/oYeHe COCTaBNSAOT XENe3HOA0POXHbIE MarnucTpanu, NepecevyeHus C LWOCCEHbIMY oporaMm
(B yCNOBUSIX MIHTEHCMBHOIO ABUXEHUS TpaHcrnopTa). B kauecTBe GyTNsSpoB UCMOJb3YIOT NONITUNEHOBLIE TPYObI
¢ SDR < 17. Npn He06X0AMMOCTM NOBbILLEHNS HAOEXHOCTWN NOA, KOMMYHMKaUUSMU Tt0O0ro HadHavYeHus (Hanpumep,
BOJOCTOKaMM) BOAOMPOBOS, MPOMNyCKakT C UCMOb30BaHNEM QYTNSPOB.

[nsa onpeneneHns BO3MOXHOWM FyOuHbI 3anoxeHus Tpyo 13 M3 B yCNoBUSAX SKCrlyaTaumm nog, 4oporamMu Co CTaH-
[apTHOW KONECHOI Harpy3koi MOXHO TakxXe Nnosib30BaTbCs Tabnuuein «MmyouHa 3anoXeHus KaHann3auuoHHbIX
Tpy6 n3 N3 (npu konecHoii Harpyske HK-80)» (MpunoxeHve [, Tabn. 8). B Tabnuue ykasaHa rnybuHa 3anoxeHns
HanopHbIX TPy 13 M3 Npu X NCNOIL30BaHUM B kKa4ecTBe TPyO A1 caMOoTevHOol KaHann3aumm (T. e. B 6e3HanopHOM
COCTOSIHUU, Koraa Tpyba NpoTMBOAENCTBYET AaBIEHMIO FPYHTA TOJIbKO 3a CHET COOCTBEHHOW KOJbLIEBOW XXECTKOCTH).

MunumansHas rny6uHa sanoxeHus Tpybonposoaos BogocHabxenuns us M3
M UX PACMOJIOKEHNE OTHOCUTENIBHO APYTUX KOMMYHUKALUMA

Bo nsbexaHne nepemepsanus TpybonpoBoaa MUHUMATbHYIO FYyOMHY 3aN0XeHUs HeOOXOAMMO YCTaHaBIMBaTb
B COOTBETCTBUM C TEMNIOTEXHNYECKMMN U MPOYHOCTHBIMU pacyeTamm, npmn 3TOM OHO JOJIKHO MpPeBbilaTh FyOuHY
npomMep3aHns rpyHTa B AAaHHOM MECTHOCTM He MeHee YyeM Ha 0,5 M. B cnydyae He06X0aAMMOCTM NPOoKNaaku Tpyoo-
npoBoAa BOAOCHaOXeHMs ¢ 6onee MenKMM 3a5ioXXeHNeM cnenyeT npeaycMaTpuBaTh cneyyanbHble Mepbl NPOTUB
3amep3aHns Boabl B Tpybax. Hanpumep, nonnaTuieHoBbI BOOONPOBOA B KaHane MOXHO MOKPbITh TEMSIOBOM M30-
NSUMEN, KOHCTPYKLMSI KOTOPOW He nornowaeT Biary. XoTs 3amep3aHue BoAbl B MOJIM3TUIEHOBbIX TPy0aX He Bbl-
3blBaeT pa3pyLleHUs UX CTEHOK, B OT/IYKne OT TPyO 13 YyryHa 1 ctanu, oqHako Hannyme B BOAONPOBOAE NeAsiHbIX
npo60oK MOXeT HaPYLUNTb HOpMaJibHOe PYHKLIMOHMPOBaHME BOAONPOBOOHOM CETU.

B 06u11x cnyyasix He peKkoMeHAyeTCs NPOeKTUPOBaThb YK1aaKy BOOONPOBOAA U3 MOJIM3TUNEHOBbIX TPYO Ha ryOuHy
MeHee 1 M (TOJIbKO NPK OTCYTCTBUM HaO, TPYOONPOBOAOM ABMXEHUS TPAHCMNOPTA, HYTO 419 FOPOACKMX YCIIOBUIA Maso-
BEPOSATHO, 3arnybneHne MoxeT ObiTb MeHbLIUM — a0 1,5 D).

Mpu nepeceyeHusax TPydbonpoBoabl, TPAHCMOPTMPYIOLLIVE BOOY MUTLEBOIO KA4ECTBA, CleAyeT NPOKIaabIBaTh BbILLIE KaHA-
JNIN3ALUMOHHBIX, @ TaKXKe BbiLLIE TPYOONPOBOAOB, TPAHCMOPTUPYIOLLUMX SO0BUTLIE 1 AYPHO NaxXHYLLUME XUAKOCTH, Ha 0,4 M.

* TpaHLues A1s IPOKAaAKN HarloPHbIX TPY60rnpoBoAoB 13 13 Tpyb BbINOIHIETCS B COOTBETCTBUY C 00LLmMY TpeboBaHusimu CHull.
Bonee noapobHo yCTPOWCTBO TpaHLLEW /151 HaropHbIX TPYOorpoBoAoB 13 13 paccmoTpeHo B Pasaene 4 «[lpokiaaka v MOHTax».
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YyacTkm Tpy6onpoBOAOB, TPAHCMOPTUPYIOLLIMX BOAY NMUTLEBOIO KA4ECTBA, MOIYT MPOXOANTL HUXE KaHaNMN3aLMOHHbIX,
HO 06513aTESIbHO A0MKHBI ObITh 3aKNIO4EHBI B PYTNSPLI, NP 3TOM PACCTOSIHME OT CTEHOK KaHann3aummn Ao oope3os GyT-
NAPOB B KaXAylo CTOPOHY [I0/I)KHO COOTBETCTBOBATbL B MIMHUCTLIX FPYHTaX — HE MeHee 5 M, a B KpYNMHOOBIOMOYHbIX
1 necyaHbix — 10 M.

B cnyyasix nepeceyeHunii NonnMaTniIeHoBbIX BOAONPOBOAOB C TEMIONPOBOAAMU U KaBensiMu, NoSIMaTUIEHOBbIE TPYObI
cnepyet 3aknoyaTb B GyTtnsapsl 13 M3 Tpyd unu Tpyd 13 Apyrux SOSrOBEYHbIX MaTePMANOB C KOJIbLLEBOI XECTKO-
CTblo He MeHee 8 KH/M2. PaccTosiHve oT CTeHOK DyTNSpPoB A0 KaBens Uiv CTEeHKU OCHOBaHUWS NepekpbITMs KaHana
TEMJIOCETU A0JIKHO ObITb TAKOBbIM, 4TOObLI NPY MPOBEAEHUN PEMOHTHBIX Pab0T Ha APYrMX KOMMYHUKALUAX HE Obl
noBpexaeH Tpybonposoa u3 M3.

[Mpoxon, NoNMaTUIEHOBOro BOONPOBOAA MPWU NepeceyeHnn CTEHOK KONoAueB (kaMmep nepeksioveHns, QyH-
JaMeHTOB 34aHUI) NPOEKTUPYIOT C UCMOJIb30BAHMEM 3aLUUTHBIX MYyOT AN9 UCKIIOHEHNS Nepeaayn Harpyskm Ha
BOAOMNPOBOJ, NPV HEPABHOMEPHOW
ocajke nepecekaemMoro Coopyxe-
HUs 1 TpybonpoBoaa.

Mpu napannenbHON Npoknanke
C OPYrMMU KOMMYHUKaUMGMU (kKa-
OenbHble CeTU, TEMIONPOBOAbI...)
pacCcTofHVE MeXAyY MOJIN3TUINEHO-
BbiM TPYy6ONPOBOAOM U APYrUMU
KOMMYHUKaUNSMUN LOJIXKHO ObIThb
TaKOBbIM, YTOObLI MNP PEMOHTHbIX
paboTax Ha 3TUX KOMMYHUKaLNaX
NoONN3TUIEHOBLIN TPybonNpoBoa, He
®oto 2. 1. 3awmntHbie My Thl 47151 BXOAa B OETOHHbIV KOJ104EL] Obl1 MOBPEXOEH.

lmy6uHa 3anoxeHus Tpybonposopoe kananusauum us M3
U UX PACMONOXEHUE OTHOCUTENIbHO APYTNX KOMMYHUKALMIA

Mpu napannenbHOM Npoknaagke y4acTKn KaHanm3aunoHHbIxX M3 TpybonpoBOoOOB cneayeT npoekTupoBaTth, Kak
npaBuIo, HUXEe BOOOMPOBOAHLIX JIMHUI (B TOM YMCIE U U3 NOJINSTUNIEHOBLIX TPYOD), NP 9TOM PaCCTOsHUE MexXay
HUMW OO/XKHO COCTaBNsATb HE MeHee 1,5 M B CBeTy.

M3 TpybonpoBoabl kKaHanM3auum MOryT pasMeLLaTbCsl Boille TPYOONPOBOAOB XO3SIMCTBEHHO-MUTLEBOIO BOAO-
CHabXeHWst N3 MacTMacCoBbIX TPYO, HO MPU 9TOM pPacCTosiHUE MexAay HumMmn (1,5 M) yBennumBaeTcs Ha pasHULy
B OTMeTKax 3a/10)XeHns TpybonpoBoaoB.

KaHannsaumoHHble Tpybbl 13 M3 Hapy>XHbIM anameTpom Ao 160 MM gonyckaeTcs NpokiaapiBaTh Bbille BBOAOB
X03AMCTBEHHO-NUTLEBOI0 BOAOMNPOBOAA B 3a4aHNS 6e3 3ak/oHeHns 3TUX TpyO B dyTsapbl IPU PacCTOSAHUM MeXay
cTeHKkaMu nepecekatoLmxcs Tpyo 0,5 M.

KaHanusaumio 13 nonnaTuieHoBbIX TPy Npu nepecedeHnn ¢ TensonpoBogaMmn 1 kabensamMum, a Takxke C Xenes-
HbIMU 1 aBTOMOOUJIbHBIMM AOPOramMu, C TPaMBaiHbIMU NMYTAMU cnenyeT NpoknaabiBatb B pyTnapax. AnmnHa KoHLoB
byTnapa, BbICTYNAOLWMX 3a Npeesbl NepecekaeMoro COOPYXeHUs, OOMKHa ObiTb 60JbLUE HAPYXXHOrO AnamMeTpa
Tpyobl Ha 200 MM Npu OTKPbLITOM criocobe paboT. 3azop mexay M3 Tpyboi n GyTnsapom cnenyeT 3anofiHUTh Lie-
MEHTHO-TMeCcYaHbIM PaCTBOPOM.

JonycTtumas rnyburHa 3anoxeHns KaHannm3aumoHHbIX TPpyO 13 M3 npueeneHa B MpunoxerHun [, Tabn. 8.

lny6uHa 3anoxeHuns Tpybonposoaos rasocHabxeHus
M TeXHONoruyeckux Tpybonpoesopos

MMy6uHa 3anoxeHns TPy6ONpPoOBOAOB ra30CHAOXEHNS 1 TEXHONOMMYECKMX TPYOONPOBOAOB ONPeneNseTcs CooT-
BETCTBYIOLMMN HOPMaMn 1 TpeBoBaHMSMY NPOEKTA.
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OcobeHHOCTU NPOEKTMPOBAHUS TPYHONPOBOAOE M3 MHOTrOCNOMHbIX TPY6
M C 3aWwmTHOU obonoukomn

HapexHoe ncnonb3oBaHne Tpyo M3 NONNITUNEHA OJ1 aNlbTEPHATMBHBIX METOA0B NPOKIaaku (Hanpumep, nNpo-
knagka 6e3 necka u, cBA3aHHas C 3TUM, 3acbinka ob6paTHbLIM FPYHTOM MPU NPOKAAKE B OTKPLITbIX TPAHLUESIX,
a Takke 6ecTpaHLIeHas nNpoknaaka) OCHOBLIBAIOTCS HA COOTBETCTBYIOLLMX CBOMCTBAx U kadecTBax Tpyd u3 no-
NIN3TUIEHA B OTHOLLEHUM MX PeakLMM Ha PacnpocTpaHeHne TPeLmH HanpsixeHus. MonmatuneHoBble TpyObl, U3
M3 100 RC nokasbiBaloT N0 cpaBHeHMo ¢ Tpybamum 13 M3 80 1 M3 100 HamHOro 6onee BbICOKMIA MOKa3aTesNb CTON-
KOCTU K MeJJ/IEHHOMY PACMpPOCTPaHEHUIO TPELLUVIH.

MHorocnoiHble TpyObl 1 TPYObI C 3aLMTHOM 000/104KOM U3roTaBnmealoTcsa B cooTBeTcTBMM ¢ FTOCT 18599-2001
C M3M. 2, 4TO NO3BOJIAET NPU NPOEKTUPOBAHMM W 3KCMTyaTaUUnN MPUMEHUTb K HAM Te Xe TpeboBaHus, 4TO U K TPpy-
6am 13 Nd 100.

B HacTosiLLEee BpeMS MPUHATbLI HECKObKO PErMOHabHbIX METOAMYECKNX JOKYMEHTOB C YKa3aHMEM Ha MPUMEHEHNE
OaHHbIX TPyO, BuacTHocTM PM/, 40-20-2016 (CaHkT-INeTepbypr) n «TexHudyeckme TpedboBaHms AO «MocBogokaHan»
K MPOEKTMPOBaHMIO 06LEKTOB BOAOCHAOXEHNS U BOAOOTBEAEHMS B I. MOCKBE NPy HOBOM CTPOUTENIbCTBE U PEKOH-
cTpykunmn» (Mocksa)

Mpumepbl YCNOBHbLIX 0003HAYEHWIA:

Tpyb6a AQUASAFEML 1119 100 RC SDR17-225x13,4 — Tpyba anametpom 225 mm SDR 17 ¢ Hapy>XHbIM MapKepHbIM
cnoem 13 M3 100 RC cuHero ueTa 1 ocHoBHOM crioem 13 N3 100 RC yepHoro uBeTa.

Toy6a AQUASAFE ML 111 T13 100 RC SDR17-225x13,4 — Tpyba anameTtpom 225 mm SDR 17 ¢ HapyXHbIM Mapkep-
HbiM crioem 13 N3 100 RC cuHero ueeTa, 0CHOBHOM cnoem 13 M3 100 YyepHOro LBeTa U BHYTPEHHUM cnoem n3 M
100 RC cuHero ugerTa.
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Pasgen 3.
TpaHcnopTpoBaHue, XxpaHeHue
N BXOQHOM KOHTPOJIb MNOSIM3TUNEHOBBIX TPY6

TpaHcnopTMpoBAHUE, XPAHEHNE NOIUITUNEHOBbLIX TPY6

HanopHkle TpyObl 1 COeANHUTENBbHBIE AeTanun n3 N3 A0/MKHbI NepPeBO3UTLCS Ha creuuaibHO 060PYA0BaHHbIX TPAHC-
NMOPTHbIX CPeacTBax.

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

Tpy6bl MOXHO TPAHCMOPTUPOBATL APYr B Apyre. M3bsaTre Tpyo, HaxoasLWmMXcs Apyr B Apyre, NPOU3BOANTCS NMpu
NMOMOLLM COOTBETCTBYIOLLMX BCMIOMOraTe/bHbIX CPEACTB, KOTOPbIE MCKIIOHAIOT NoBpeXxaeHne Tpyo.

Bo nsbexaHne npoaonbHOro NepemMeLLeHs, nepekaTbiBaHNs Uan NageHns npu OBUXeHn Tpyobl AOKHbI ObITh
HaZle>XXHO 3aKperJieHsbl.

Morpyaky 1 pa3rpysKy NOAN3TUIEHOBLIX TPYO NMPON3BOAST aBTOMOOUSIbHBIMM KpaHaMM UV BPY4HY!O. [py BbINOSHEHN
MOrpy304HO-Pa3rpy304HbIX PAaBGOT NPUMEHSIOTCSA MSArKUe CTPOnMbl U3 NMOJIMMEPHbIX MaTepuarsioB UIN MArkue
MOHTaXHble NOJIOTeHLa, He ocTaBnsolme aedekToB Ha Tpybax. Mpu Norpy3o4yHO-pasrpy30yHbIX paboTax He
ponyckaeTcs nepemelleHne Tpyd Bonokom. UsberaTts yaapos! Hegonyctumo copacbiBaHue Tpyo u coeavHn-
TenbHbIX AeTarneii c TpaHCNOPTHbIX CPeAcTB. [epekaTky Tpy6 paspellaeTcs NPOBOANTb TOLKO MO faram.

B CBSI31 C TEM, YTO NONNSTUNIEHOBbIE TPYObI C MOHWXEHUEeM TeMnepaTypbl CTAHOBATCS XPYNKUMM, TPaAHC-
nopTMpOBaHue, NOrpyaka 1 pasrpyska Tpyd Npon3BoaATCS, Kak NPaBunio, Npu TemrnepaType OKpyXaloLLLero Bo3ayxa
He Huxe MmuHyc 20 °C. [lonyckaeTcs norpysky, pasrpysky 1 TPaHCMopTMPOBKY TPYG B nakeTax Npou3BoauTh Mpu
TemnepaType okpyxatoLlero Bosayxa ao MuHyc 40 °C, npu aTom cnenyeTt nsberatb pe3kux pbIBKOB 1 COYAapeHuii.
311 Xe TpeboBaHNsA HY>XXHO PAchPOCTPaHUTb U HA COEONHUTESIbHbIE AeTaNN.

Mnowanb ons xpaHeHns OonxkHa OblTb NIOCKOM, 6€3 KaMHel 1 OCTpbIX NpeameToB. Mpun cknagmupoBaHum Tpyo
MPUHUMAIOT MEPbI NPOTUB NX CaAMOMPON3BOJILHOIO packaTbliBaHWS.

M3 Tpy6sl ArameTpom < 110 MM MOryT NOCTaBNATLCH B OyxTax. ByxTbl HEOOXOAMMO XPaHUTb B FOPU30HTaNIbHOM
MOIOXEHNN.

Puc. 3.3. 13 Tpyba B 6yxtax Puc. 3.4. XparneHnue 13 1pybbl B 6yxTax
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CoeauHuTesNbHbIE AETaNM XPaHAT B MOMELLEHUSX BMECTE CO CBAPOYHOI TEXHUKOW UK B 3aKPbITOM KY30BE TPaHC-
NopTHOro cpeacTea. PekoMeHayeTcs Topupbl TPYO CKNaAMpPYEMbIX HA TPACCe CTPOUTENBLCTBA, 3aKpbIBaTb OT 3arpsi3-
HEHWSI MHBEHTAPHbLIMU 3arnywkaMmn. Tpybbl M COEANHUTENbHbIE AeTanNN rnepen OTNPaBKol HA TPACCy OLEHUBAIOT
BMU3yasibHO HA NPeaMET OTCYTCTBMS MOBPEXAEHNI 1 NPU HEOOXOAMMOCTN OTOPaKOBLIBAIOT.

Tpy6Obl 4ONMYCKAETCH XPaHUTb HA OTKPLITOM BO3Ayxe He 6onee 6 MecsiLeB A5 ra3oBbIX TPYO, 1 He 6osee 12 MmecsiLes
[OJ151 HANOPHbIX TPYO C MOMEHTa UX N3roTOoBJIEHMS. BbicoTa WuTabens Tpyd B 0Tpe3kax 1 6yxTax npu XpaHeHUn CBbiLLle
2 MecAaLEeB He A0JKHA NpeBbIlWaTth 2 M. [Tpy 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 nCNoNb30BaHMY MNONNITUIEHOBBIX TPYO 1 COEAMHUTENBHbBIX AeTanen yYuTbiBatloT, YTO OO rapaHTUAHBIN
CPOK VX XpaHEHUS COCTaBNSET MakCUMyM 2 rofa npu co0MoAEeHNN YCNOBUIA, CKITIOYAIOLMX NPSIMOE BO3AENCTBME
COJIHEeYHbIX nydyeint. Ecnm nctek rapaHTuiiHblii CPOK XpaHeHus TPpyo MM coeguHUTENbHbIX AeTaneil, OoroBOPeHHbIn
B HOPMATMBHbIX JOKYMEHTAX, TO 3aK/ItOYEHME O NPUrOAHOCTU TPYO UM COEONHUTESBbHBIX AETaNen Ans CTPOMTENLCTBA
Tpy6onpoBOAO0B MOXET ObITh BblAAHO MO0 3aBOA0OM-M3rOTOBUTENIEM, NGO UCNbITATENBHOW NabopaTopuelt, akkpe-
OMNTOBaHHOM opraHamu focctaHgapTa Poccumn, nocne npoBeneHns KOMniekca UCnbiTaHU, PernamMeHTUPOBaHHbIX
HOPMaTUBHbLIMU JOKYMEHTaMU Ha TPyObl UK aeTanu.

[MepeBo3ka NOANITUIEHOBLIX TPYO, XPaHEHNE 1 NOrPy304HO-Pa3rpy304Hbie PaboThl MPOBOAATCHA C COONOAEHVEM
006bI4HbIX Mep 6e30MacHOCTU Tpyaa.

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

BxopnHOW 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, cepTudurKkart, NPOTOKOJ UCMbITAHW), a YCI0BUSA
1 CPOKW XPaHEHUS, a TakXe YC/I0BUSA TPAHCNOPTUPOBAHWS, YCTAHOBJIEHHbIE JIOKYMEHTaLUMEN, HE HApYLUAINCh.

BxoaHo KOHTpPOsb TpebyeTca:

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

* €C/IM eCTb COMHEHUS B NPUHALJIEXHOCTUN TPYO UM COEANHUTENbHbIX AeTanel K KOHKPETHON NapTUmn NPOaYKLUN;

* OTCYTCTBYET NMacnopT kayecTBa (cepTudukat, NPOTOKON UCMbITaHWI) 3aBOAA-N3rOTOBUTENS MO0 MapKMpoBKa
TpY6; HapyLLEHbl YCNOBUSI XPAHEHUS UM TPAHCMOPTUPOBAHUS.

MpoBeneHne BXOAHOro KOHTPOJSt MPU3BaHO YCTAHOBUTbL MPUIrOAHOCTbL TPYO M COEAMHUTENbHbLIX AeTanen ans
MOHTaxa TpybonpoBoaa.

Mpexne Bcero, HEO6GXOAMMO MPOBECTU NAEHTUPUKALMIO NPOAYKLMN: NMPOBEPUTL MAPKUPOBKY HA U3OENNsX,
COOTBETCTBME MapKMPOBKU Ha NPOAYKLMM NACMOPTYy KayecTsa (cepTndukaty, NpoTOKONY UCMbITAHW) 3aBoaa-
M3roToBUTENS U COBNIOAEHNE COXPAHHOCTU NApTUX NPOAYKUMK. 3aTeM, NOMb3ysCb HOPMATUBHLIM JOKYMEHTOM,
Mo KOTOPOMY M3roTOBASNIACH M MOCTaBASNACh NPOAYKLMS, HEOOXOAMMO NPon3BecTn 0TOop NPob AN NPoBeaeHS

UcnbITaHUN.

®oro 3. 1. UicnbitaHue 13 Tpybbl Ha 0CEBOE PaCTSIXXEHUE (OTHOCUTENIbHOE YIAJIMHEHUE MPY Pa3pbIBE)
SIBISIETCS OAHUM 13 3P HEKTUBHBIX CrIOCOOO0B rPOBEPKY Ka4ecTBa TPyb npuv OCYLLECTBAEHUN BXOAHOrO KOHTPOJIS.
B arrecTtoBaHHoOV nabopatopum n3 otpeska 13 Tpybbl nsrotasnvbaioT obpased (1). KoHTposb kayecTBa Ha COOTBETCTBUE
cTaHAapTy NpoXoauT MyTeM MexaHU4eCcKoro UCrbITaHusi 0bpa3sLa Ha PaspbIBHO MaLLnHeE.
U3roToBneHHasi B COOTBETCTBUM C TpeboBaHUsSIMU cTaHaapTa Tpyba 4oJ/kHa 06ecrneynTsb B XOAE NCTbiTaHui (2) Heobxoanmyto
BesIMYnHY yannHeHus (He meHee 350%) o pa3pbiBa B cootBeTcTBum ¢ FTOCT 18599-2001, FOCT P 50838-2009
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Paspen 4.
[Npoknapka n moHTaX
NnonuaTUNeHoBbIX TPybonposopaos

4.1. CNOCOBbI MNPOKJTAAKWU. 3EMJIAHBIE PABOTHI
TexHonorus npoknaaku Tpyb6onposopos us 13 B TpaHLwuesx

dnacTMYHOCTb MaTepuana 1 Manblii Bec M3 Tpyb AaeT UM onpenesieHHble NperMyLLecTBa nepe Tpybamm na
«©KECTKUX» MaTepuanoB, Takmx Kak 4yryH u cTeksonnacTtuk. B yacTHOCTK, Npu CTpouTenbCcTBe TPyGONpoBOAOB
3a4acTylo Ha GPOBKE TPaHLLEN CBAPMBAIOTCS OTAENbHbIE MIETU MaKCUMasbHOM AJIMHbl (OT KonoAua A0 KOMoALa),
KOTOPble 3aTEM OMYCKaIOTCS B TPAHLLEID, FAE OCTAETCS BbIMNOMHUTL UX NMOACOEANHEHNE K apMaType Ui CBapUTb He-
CKOJIbKO MOHTaXHbIX CThIKOB.

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

MOCKONbKY B 3TOM C/ly4ae MOXHO 3HAYUTESIbHO YMEHbLLUTb LUNPUHY TPaHLIEW, 3TO NMPUBOAUT K COKPALLLEHUIO KO-
JIMYECTBA 3eMSISHBIX PabOoT, OrpaHMYeHMIo Macchl Matepuana, NocTaBASeMOoro As NMOACkINKU, 1 HEOGX0AMMOCTH
B €ro TPaHCMoPTMPOBaHUM. XOTS TPaHLLES MOXET OblTb MAKCUMaSIbHO Y3KOM, OHa A0JIKHA 06ECMNEeYNTb BO3MOXHOCTb
Ka4eCTBEHHOr 0 YM/IOTHEHNS TPYHTA.

Pa6oTbl No yCcTpocTBY TpaHLLel 41s Tpy6onpoBoaos 13 N3 npoeoasaTcs ¢ cobnoaeHnemM obbl4HbIX Mep Gesonac-
HOCTMW.

Mpodune TpaHwien

A

: | 3anonHeHne
Mpodunnb TpaHLwen ona Npoknagky NonnaTune- : ; N0 YPOBHSA MOBEPXHOCTU
HOBbIX TPYOOMNPOBOAOB ONPEAENAETCS NPOEKTOM. : : : "
LLinpuHa onpepensieTcs ucxoas 13 ycnosuin obe-
obcbinka

crnevyeHns ynobcTea NpoBeAEHNS MOHTaXHbIX
paboT. Ha ypoBHE ropmn3oHTaNbHOro AnameTpa
Tpybonpoeoaa < 630 MM TpaHLLes A0JIKHA CO-
OTBETCTBOBATb HAPYXHOMY AnamMeTpy TpyObl
+0,3m. OAnatpyd > 710 mm + 0,4 m.

Y
? t ocHoBaHue TpyGonpoeoaa
0,10-0,15m

<«—| ~0,3-0,4m

Puc. 4.1.2. PekomeHayemble napameTpb Mpopus TpaHLLen
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OHo TpaHwewn

JHo TpaHLLen A0/MKHO ObiTb BbIPOBHEHO, 6€3 NMPOMEPS3LLIMX YH4aCTKOB,0CBOOOXAEHO OT KaMHel 1 BanyHoB. MecTa
BblEMKW BaJIyHOB 40JIXHbI ObIThb 3aCbINaHbl FPYHTOM, YMJIOTHEHHBLIM [10 TOM X€e MAOTHOCTU, YTO Y FPYHT OCHOBAHKS.

B rpyHTax, CKJIOHHbIX K CMELLIEHMIO, U NPK B0JIbLLIOK BEPOSTHOCTY BbIMbIBAHMS FPYHTOBBLIMU BOJAAMUW MaTepuasna noa-
CbIMKK 1 0BCHINKM HEOOXOAMMO MPUHSATE COOTBETCTBYIOLLIMIE MEPbI AJ1 COXPaHEeHUs TPYHTa, OKpYXXaloLlero Tpyoy,
B YMJIOTHEHHOM COCTOSIHUMU. B 4acTHOCTY, AHO TPaHLLEN MOXET YKPENIATLCSA re0TEKCTUIIbHBIM MaTepuraniom.

OcHoeaHue gns Tpybonpoeopa

HopmanbHasg TonwmHa cnosa noacbinku — 0,1 M. Ha ckanuctom rpyHTe

noAckIinka yctpamBaeTcs B 06s3aTeNlbHOM nopsiake. Ecnu aHo TpaHLwen //,/ 3 v
SIBISIETCS CKANIMCTbIM UV B HE TPAHLLEN HAXOASATCS KAMHU BEIMHUHON //// Vv <
cBhbile 60 MM, He06X0AMMO YBENMYEHME NOACHINKA [0 NOJIHOrO BbipaB- f//’ ,/'/I//
HVBaHUS [HA TPaHLLEN. i P
[na noackINKmM UCNOSbL3YEeTCs NECOK Ui rPaBnii (MakCUMasibHbI pasmep g Iy ,/ /
3epeH 20 MMm). B oTaenbHbIX Cnydasix BO3MOXHO NPUMEHEHME MaTepuana _/// 7 7
¢ 6onbLLVM pa3MepoM rpaHyin. B niobom cnyvae, matepuai, NpUMeHsIEMBIIA 4 // /';
0N NOACHINKWY, HE AO/MKEH UMETb OCTPbIX KpaeB. ECNM MECTHBIN rpyHT Co- // s v
OTBETCTBYET 9TUM TPEOOBaHNSIM, BbINOSIHEHWE MOACHINKM He 06513aTesbHO. / y A/_/f
Mopaceinka fomkHa ObITb POBHOM U HE JOIKHA YIIIOTHATLCS. YNNOTHE- !
HWIO 0,0 MJIOTHOCTW OCHOBHOTI O FPYHTA NOAJIEXMUT MaTepuas, 3anoHALLMNA Puc. 4.1.3.
yrnybneHusi, 06pa3oBaBLUMECS NOCIE BblEMKM BaJTYHOB U APYINX KPYMHbIX Cnovi ocHoBaHus A/1s Tpy6ornpososaa
0O6bEKTOB. (noacsinka, nogyLuka, rnocTesib)

O6c¢cbinka Tpybonpoeoaa

M3BneyYeHHbI NpY OTPbIBE TPAHLLEN FTPYHT MOXET ObITb MCMONL30BaH
0151 BbINOJSIHEHMS 06ChINKN TPYObI, MPY YCIIOBUM, 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 06¢bInku
npeanonaraeTcs yrnjaoTHATb, TO OH JOMKEH OblTb MPUroAHbIM A TakoWn
onepauun. Ecnv nsesneyeHHbIN rpyHT HE NpUroaeH st 06CbInkuy Tpyobl, TO
051 9TON Lenmn OOMKEH NCMOIb30BaTbCA NECOK UKW MPaBuii C pa3Mepom
dpakunn 4o 22 Mm nnu webeHb ¢ pamepom dpakumnmn 4—22 Mm.

O6cbInka OOJMKHA OCYLLECTBSTHCS MO BCEWN LUMPUHE TPaHLLEW A0 Nosy-
YeHUsi Haf, MOBEPXHOCTLIO TPyObI (Mocne TpaMOOBKW) CNOsi TONLUMHOM He
meHee 0,3 M. lNepBbI Coi He AO0MKEH NPEBbILLIATL MOJSIOBUHbLI AVAMETPa
TPYyO6bI, HO He 6onee 0,2 M. BTopoit cnoii o6ckinaeTcs Ao Bepxa TPpybbl, HO
Takke He 6onee 0,2 M. Bo BpemMs 06ChINky rpyHT HEOOXOAMMO HAHOCUTb
C MUHMMaJIbHOM BbICOTLI. Henb3s cbpackiBaTb MaCcChl FPyHTa HEMOCPEACTBEHHO Ha TPyOy. O6cbinka Tpybonposoaa
00bIYHO NPOM3BOANTCS MOCSIE OKOHYaHUSA MPOKIALAKM U NpueMKky Tpybonposoaa. MNpu ncnonb3oBaHUM HAMOPHLIX TPYO
MKAMNJTACT ponyckaeTcsi noniHas 3acbinka TpybonpoBoaa B TpaHLLEE A0 NMPOBEAEHUS UCMbITAHUS HA FEPMETUYHOCTb.

Puc. 4.1.4. Obceinka TpybornpoBoga

YnnotHeHue rpyHTa

pyHTOBasi 06CbINka, yriioTHEHHAs B Nadyxax TpybonpoBoaa, o6ecneqmBaeT HEKOTOPOE CHUKEHNE PACTArMBAOLLNX
ycunuii Ha 6OKOoBbIE CTEHKM TPYO OT BHYTPEHHET O AaB/IEHNSI TPAHCNOPTUPYEMO cpebl. CTeneHb YrioTHEHS 3aBUCUT
OT NpeaHa3HaYeHns TEPPUTOPUN Ha, TPYGONPOBOAOM U IOSIKHA ONPeaensiTbCA NPOEKTOM.
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YT1006bI U36EXaTb MPOCAAKN FPYHTa HaA TPYOGONPOBOAOM, HAXOAALLMMCS NOA A0POraMu, peKOMeHAYeTCH
yMnjoTHEeHUue 3anosiHeHust He meHee 95% moaudunuMpoBaHHo BenuuuHbl MpokTopa.

Lnsa rny6oknx TpaHwwen (cbilie 4 M) cTeneHb yrnnoTHeHus — 90%. Jns octanbHbix cnydyaes — 85% mnmn cornacHo
yKasaHusaM, AaHHbIM B NpoekTe. TpaMboBKY HEOOX0AMMO NMPOU3BOAMTL CnosMu TonwmHo ot 0,1 o 0,3 M, yTpam-
60BbIBast Kaxablil Cnoi. ToNwmMHa yTpamboBbIBAEMbIX CJIOEB 3aBUCUT OT 0O0PYA0BaHUS U YCNOBUIA YNNOTHEHMS. Mpn
BbIMOJIHEHUW 3TOM 331241 HEOOXOAMMO ObITb BHUMATESbHBIM. YIOTHEHWE NMEPBOro CNos (40 YPOBHS OCY TPYObI) He
DOJIKHO NMPUBECTU K €€ NOAHATUIO. TpamB0oBKY HEOOXOAMMO BhIMNOJIHATL OAHOBPEMEHHO C [IBYX CTOPOH Tpy6onposoaa
BO n3bexaHve ero nepemetleHus. Npu noaceinke rpyHTa 1 3acbinke TpyoonpoBoaa crnenyeT cneauTb, YTOObl FPYHT
He coep>kan KPYMnHbIX BKITKOYEHMN. TpaMBOBKY rpyHTa HEMOCPEACTBEHHO HaA TPYOOI MPOn3BOasT, MPeABapuUTESIbHO
obecneyns paccTosiHne He meHee 0,3 M 10 ee NOBEPXHOCTHU.

Tabnuua 4.1.1
TonwmHa ynjioTHEeMbIX CJI0EB U KOJIMYECTBO TPaMOOBOYHbIX MPOXOA0B

KonuuyectBo npoxoaos MakcumanbHas TONMWMHA  MuHUMaNbHbIA

ANa AOCTNXEeHNnsa ynJaoOTHAEeMOro cnosi, m cnon

TpebyeMoii kKaTeropum , & 00CbINKu
Cnoco®6 - xS =
NJAOTHEHUS - 'S ql:’ E g e
y no ctaHaapTy E 2 e :=>- TPY6 A0
MpokTopa, % o % 5 g YNNOTHEHUS
o @ M
YnnoTHeHne Horamm - 3 0,15 0,10 0,10 0,20
Y
N e 3 1 0,15 | 0,10 | 0,10 0,20
LITaMmnom, BECOM MuH. 15 kr
YnnoTHeHne BUOPOLLTaMMOM, 3 1 0.10 ) ) 0.15
BECOM MUH. 70 kr
yl‘lJ‘IOTH?HVIe BUOPALIMOHHOM 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

lMpumeyaHmne: KpyrHO3EePHNCTbIE MaTepuasibl, Takme Kak LebeHb ¢ pazMepoM ¢ppakumm 8—12 mm, 8—16 MM vav raibka 8—22 Mm,
SIBJISIIOTCS CAMOYI/IOTHSIIOLLMMUCS Matepuasiamu, v Mpuv X UCroIb30BaHWM 7151 3aChkinku ciosimu TonwmHori 0,15-0,20 m o6e-
crne4yuBaeTcs yrnaoTHeHve > 93% moanduLmpoBaHHON BenYyHbl [pokTopa.

OkoHuarenbHas 3ackinka TpAaHLWweun

K oKOH4YaTenbHOM 3achbInke TPpaHLLUEeN MOXHO MPUCTYNaTh NOCSIE BbINOHe-
HUS 3acbInky TPyGonpoBoaa 1 TpamMOOBKM rpyHTa.

Bo Bpems BbINONHEHWUS 3acbInkn Hag, TPyOONpPOBOLOM PEKOMEHAYETCSH
NOMEeCTUTb CUrHasbHYIO NeHTy. Hap rasonposogamMu npeaynpeantenbHas v
NeHTa nomeLLaeTcs B 06s3aTenbHOM nopsake. [1ns Toro 4yTobbl B AanbHEN-
Lem nerye 66110 MAEHTUGULMPOBATL TPYOONPOBOAbL!, MPUMEHEHME TaKo
NIEHTblI PEKOMEHYETCH TaKXKe Ha Apyrux Tpybonposoaax.

L[ns 3aCbINKy MOXHO NPUMEHSTb FPYHT, BbIHYThIV U3 TPAHLLEN, UV APYrON,
COrslacHO yka3aHusiM NpoekTa. JuameTp yacTuu, mateprana, npUMeHSIeMOoro
[J191 3aCbINKN TpaHLIewn, He AomkeH npesbiwaTte 300 MM. Henb3s cbpackiBaTb
B TPaHLLEI KaMHW, LebeHb C OCTPbIMU KpasiMu 1 60/1bLUMX pa3MepoB. [pyHT
He [,0/KEH OblTb 3aMOPOXEHHBIM M1 OKOMKOBAHHbIM. Puc. 4.1.5.

OkoHyaTesibHas 3achlrnka TpaHLwewn
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MU3rnb M3 tpy6sl npu MoHTOXE

Bnaropaps Takomy npenmMyLLecTBy HanopHbIx Tpy6 na M3, kak rub-
KOCTb, U3MEHEHWNE HamnpaseHNss Ha Tpacce NoJIM3TUIIEHOBOro TPybo-
NPOBOZA MOXHO BbINOJIHUTL MyTEM AOMYCTUMOro 13rnda Tpyosl. B Takmx
cnyyasix OTnafaeT HeobxoAMMOCTb B MPUMEHEHUN OTBOAOB. Paauyc
13rnba NoNnaTUIEHOBOW TPYObl 3aBUCUT OT Takmx GakTOPOB, Kak Ana-
meTp, SDR, ycnoBus npokiagaky u T. m.

PekomeHayeMbIi MUHUMaIbHbIV pagnyc narmba ai1s nonMaTUIEHOBbIX
Tpy6 c SDR11; SDR13,6; SDR17; SDR17,6 He MOXeT ObITb MEHbLLE, HEM
R > 20 - d. Ecnv npoknagka Tpy6onpoBoaa BbIMOMHAETCS NPy HA3KOMN
BHELLHEN TemrnepaType 1im no Hemy 6yaeT TPaHCMopTUPOBaTbLCS BoAa
C HU3KOV TemMnepaTypoi, paanyc narnda fomkeH ObiTb YBENNYEH: MUH.

R> 35 - d. Ins ToHKOCTEHHbIX TPyOonposoaos ¢ SDR21; SDR26; SDR33 Puc. 4.1.6.

1 SDR41 MUHUManbHbI pagunyc n3rnbda Takxke A0JKEH OblTb YBENNYEH. Yknapgka B TpaHLLEo npeaBapuTesibHO

PacueT MMHMManbHOro paauyca uarnba tpybo ns N3 61 npreeneH CMOHTUPOBAHHOMO

B Paspene 2 «[MpoekTnpoBaHue...» (tabn. 2.6). Y MeloLLero AoryCTUMbIV paamnyc
B cnyyasx noctaBku Tpyb B ByxTax HEOOXOOMMO UX yKnaabiBaTb narnba Tpyborposoaa

B TPaHLLUedAX B TaKOM HarnpaBJ1IieHNN n3rnba, ¢ Kakmm oHu Obinn nepBo-
Ha4yaJIbHO HaMOTaHbl Ha 3aBoJe.

BecrpaHweiiHbie TexHonorun npoknaakm M3 Tpybonposogos

BecTpaHLleHble TEXHOIOMMN NO3BOSIOT M36exaTb 3aTpaT, CBA3aHHbLIX C PACKOMKOW TPaHLUEN, ee 3aCbINKoM,
YNIOTHEHUEM, TPaMOOBKOW 1 T. N. He TpebyeTcs ocTaHaBNMBaTb AOPOXHOE ABMXEHME. [pakTUYeckn NMKBUONPYIOTCS
3aTpaTthbl, CBSA3aHHbIE C N3FOTOBJIEHNEM HOBbIX MOBEPXHOCTEN (MOCIIE 3aChINKN OTKPbITON TPAHLUEW), BPEMEHHbIX
nopor, 06be3nos, a Takke Apyrue CBA3aHHbIE C 3TMM 3aTpaThbl.

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

MeTop, ropMsoHTalbHO-HanpaBieHHOro BypeHns ABNSETCS Hanboee NonynsipHbIM U LLMPOKO NPUMEHSAEMBIM.
OH BECbMA 3KOHOMMWYEH B CUTyaumsix, Koraa HeobxoanumMo NposioxXuTb TPYOONPOBOA, Mo, NPoesxel 4acTbio N HET
BO3MOXHOCTW NPOBOAMTbL NMPOKIAAKY B OTKPbIThIX TPaHLlesax. MeTo, No3BONSET C TOYHOCTbIO 10 HECKOJIbKMX CaH-
TUMETPOB NpoKaabiBaTh nog 3aemneit M3 Tpyosl annHon 6onee 100 m n anametpom go 630 mm 1 6Goree.

Puc. 4.1.7. lNpoknanka MeToaoM 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 nepBom aTane cneumansHas 6ypunbHas ycTaHOBKa Npon3BoamnT OypeHure no 3aaHHOoN TpaekTopun (OT OT-
MeTKM A K oTMeTke B). [Mpn aTom Byp MMEET MEHbLUMIA AMaMETP, YeM NpeaHa3HaYeHHas K NpoTackMBaHuio Tpyba.

Ha BTopom aTane B Touke B Npom3BOAMTCS NOArOTOBKA K MpOTackMBaHuio Tpybonposoaa: GypusibHas rosoeka
3aMeHSIETCS Ha rosIoBKy 60MbLIEr0 AMaMEeTPa, 3a Hell NPUKPENISETCS MPUroTOBMIEHHAs K NMpoTackmeaHuio™ M3 Tpyba.

Ha TpeTbem aTane nponcxoauT HENOCpencTBEHHOE NPOTacknBaHue Tpyb6onpoBoaa OT OTMETKM B 0 OTMETKM A.
BypunbHas yctaHoBka BTsrusaeT 13 TpyOy B NOAroTOB/EHHbI HA NEepBOM aTane kaHas. [pu 3Tom nepBon uaeT
roy0BKa, MMeKLLAas HECKObKO 60MbLUMIA AnaMeTp, YeM NPUKPEnIeHHasa 3a Heli Tpyba.

HanopHasa Tpy6a u3 N3 — Hanbonee noaxoadalmin matepuan ans Nnpoknagku MetoaomM ropnusaoHTanbHO-
HanpaesneHHoro 6ypexus. NMonnatuneHosble TPyobl MKAMJIACT o6napatoT [OCTATOYHOM MMOKOCTHLIO M MPOYHOCTbLIO,
CMoCcoOHbI BblAEPXMBaTb 3HAYMTENbHbIE PACTArMBaloOLWME Harpy3Kku.

Kak npaBuno, ans 6ecTpaHLlenHon Npoknaakn He BO3HNKaeT HE0OX0AMMOCTb B MPUMEHeHUM Kaknx-nmbo cneum-
anbHbIX 13 Tpyd 1 NpUMeHsOTCS 00bl4HbIE HanopHble M3 Tpybbl HA COOTBETCTBYOLWME paboyme AaBNeHUS.

MoapobHylo KoHcyNnbTauMio 06 0COOEHHOCTAX NPUMEHEHUS HAMOPHbLIX TPYO M3 MO oNa ropnusoHTanbHO-
HanpasfieHHOro 6ypeHnst MOXHO noJslydnTb y crneumanmctos NKAMJACT.

Mpoknapka NpoTArMBaHMEM C OQHOBPEMEHHBIM PA3PYLUEHMEM CTAPOW TPYObI
nnm 6e3 TakoBoro

K Hanbonee pacnpocTpaHeHHbIM GECTPAHLLEHBIM TEXHOIOMMSIM OTHOCUTCS TEXHOJOMMS «PeNaHNHI» C NPOTaCcKu-
BaHvem N3 Tpybbl CKBO3b M3HOLLEHHbIV TPYOONPOBO, Kak 6e3 pa3pyLUeHust, Tak 1 C paspyLleHneM NocieaHero.

4.2. CNMMOCOBbbl COEANHEHUSA MOJINSITUNEHOBBIX TPYB. TPEBOBAHUA
K COEOQUHEHUNAM

BaxHenwm TpeboBaHMeM, NpenbsBAsieMbliM K COEANHEHUSIM, SABNSIETCSA HAAEXHOCTb, MO KOTOPOI NOHUMaIOT
MX PaBHOMPOYHOCTb TPYOOMNPOBOAA B 9KCMJTyaTaLMOHHbIX YCIIOBUSIX.

B 3aBMCUMOCTN OT DYHKLUMOHANBHOIrO Ha3HA4YEeHW COeaNHEHNS Pa3aensioT Ha ABe rpynibl: HEPa3beMHbIE, T .e.
Takue, pazbopka KOTOPbIX HEBO3MOXHA, 1 pa3beMHbIe, KOTOPbIE MOXHO pa3obpaTthb B TEHEHWE CPOKa IKCMyaTaLmm.

PasbeMHble coeguHeHus

PasbemHblie coeanHeHuvs anis M3 Tpyd noapobHO paccmoTpeHbl B Pasaene 1 «O6Las TexHuyeckasi MHbopmaLms».

HepasbeMHble coeanHeHus

HepasbeMHble coeguHeHus M3 Tpyb nosyyatoT cBapkoi. Xopo-
Lasi CBapMBaeMOCTb SBASETCH OOHUM U3 BaXHenwnx dakTopos,
OnNpeaenuBLLMX LUMPOKOE NpuMeHeHre M3 Tpy6.

Mpur cTPOUTENLCTBE HAMOPHbLIX MONNSTUIEHOBLIX TPYOONPOBOA0B
B OCHOBHOM MCMO/Ib3YETCSH CBapKa HarpeTbiM MHCTPYMEHTOM
BCTbIK.

Puc. 4.2.1. CoeavHeHne Tpyb cBapKoU BCTbIK

* MCI'IOHbSyIOTCFI rnoJsinaTnsieHoBbIe pr6bl, rnocrtynuBLuVe B 6yXTaX W cBapeHHsble B 1NJieTb Ha MecTe.
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1

®o104.2.1.
CrbikoBasi cBapka 13 T1py6 IKATJIACT B nosieBbix yCJ10BUsIX

—

KayecTBeHHas cBapka HarpeTblM MHCTPYMEHTOM
BCTbIK 06ecneymBaeT paBHOMPOYHOCTb CBAPHbIX LLBOB
TpyO6 13 M3 1 xapakTepusyeTcs cneayoLwymm nokasa-
TeNnaMn: Npu ceapke BCTbIK (B OoTin4yme OT CBapPKu Bpa-
cTpyb) coeamnHeHune Tpyd mexay coboii He TpebyeT oo-
MOJIHUTENbHbIX AeTanen (My®dT) U BbINOSHAETCH OAHUM
LUBOM; BblfleNIeHne BpeOHbIX ra3000pasHbiX NPOAYKTOB
pasnoxeHus NOAMMEPHOro MaTepuana rnpu ceapke
BCTbIK HE3HAYUTENbHO. CBapKa BCTbIK MPON3BOANTCA
C nomoLbto crneymanbHoro obopynosaHumsa. Ceapka
Tpyd mexay coboi 1 ¢ GacoHHbIMU AeTansgsMm MOXeT
BbIMNOJIHATHLCS B NOJIEBbLIX YCOBUSIX.

OTBOAbI, TPOMHUKM 1 APYrMe COeAMHUTESbHbIE AETaNn 3apaHee U3roTaBnBaloTCa Ha 60s1ee CII0XXHOM 06opy-

J0BaHNN B 3aBOACKUX YCJIOBUSAX.

®oT10 4.2.2. [NMpon3BoacTBo coeanHuTesbHbix getaner UKATJIACT B 3aBOACKMX YCIOBUSIX

.

®oto 4.2.3. [pumepsi coeanHnTenbHbIX AeTaneri v y3108 KAMJIACT, Bbino/IHEHHbIX CBaPKOU BCThIK. CieBa: HepaBHOMPOXOAHOM
TpoviHnk 900 x 200 SDR17 13 100. Cnpasa: TpoviHuk MKATJIACT ¢ MoHOMTHBIM Kopriycom 1000 x 225 SDR17 13 100

B cTecHeHHbIx yCnoBusx, korga npmMMmeHeHne CTbIKOBOM CBapPKM HEBO3MOXHO, NMPUMEHAETCHA CBapKa AeTtaiamMu
C 3aknafHbIM HarpeBaTesibHbIM 31eMeHTOM (aeTansamu ¢ 3H).

®or10 4.2.4. CBapka mypTtorvi c 3H

UKANNACT’

Puc. 4.2.2. CoeanHeHune Tpyb mygpTtori c S3H
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Mcnonb3oBaHune mydT ¢ 3H no3eonsieT ceapmBaTb TPYObl C Pa3fINyHOM TONLLMHOM CTEHKM, B TO BPEMS KaK npu
CTbIKOBOW CBapke MOryT COEAUHATLCS TPYObl TONLKO C OANHAKOBOM TONLUMHOWM CTEHKM.

\ v/

P o R

Puc. 4.2.3. Vicrionb3oBaHue MmydTbi ¢ 3H no3sonset ceapusatb TpyObI ¢ padnandHbiM SDR

CBapka getansiMu ¢ 3ak/iafiHblM HarpeBaTesibHbIM 3/IEMEHTOM Tak e SIBNSieTCH OCHOBHbIM BUAOM cBapku ons M3
Tpyo6 Manbix AgnameTpoBs (MeHee 50 Mm)*. [pur aToM cnocobe coeanHeHNs yBeMYMBaeTCs NioLLaab CBapHOro LWea,
a Takke obecrneynBaeTcs onpeaesieHHas caMOLLEeHTPOBKA TPyObl.

Tabnuua 4.1.2

Tunbl HEpa3bEeMHbIX COeANHEHUIA HaNopPHbIX TPyo us NI

Tun Hepa3beMHOro coeguHeHus

TopueBas cBapka

LOwnameTp Tpyo, MM
63-1200

AnekTpocBapHas Mydra (mydTa c 3H)

16-800

TexHonorus nojty4yeHus CBApPHbIX COGHVIHGHVIFI MNOJINITUNEHOBbIX Tp)’6

=\

Harpesartesib

lMpn cBapke HarpeTbiM UHCTPYMEHTOM BCTbIK
TPy6bl COEOAMHAIOTCS MeXay coO0M OonnaBieHHbIMU
TopLuamMn (KOHTaKTHas TenaoBasa cBapka).

OT1OT cnocob CBapKu ABASETCS AOMUHUPYIOLLUM Npn
coeamHeHNn TPyo C TONLUMHOM CTeHKM Bonee 4 mm. ns
Harpesa MHCTPYMEHTa MCMNONb3YeTCH SNEKTPUHECKUIA TOK.

BaxHoe mecTo BCnepn, 3a CBapKOM HarpeTbiM UHCTPY-
MEHTOM 3aHMMAET CBapKa TPyO AeTansiMu ¢ 3aknagHbIMn
HarpeBaTensMun, KoTopasi nokasasna HanbosbLUylo 3dh-
(bEKTUBHOCTb NPV CoeanHeHMM Tpy6 Manoro avamerpa
1 MPW BbINOJIHEHUN COEOVIHEHUI B TPYAHOOOCTYMHbIX
MecTax. [lpn ceapke AetansaMu ¢ 3aKjlagHbIMU
anekTpoHarpeBarenamMmu (3H) TpyObl coeamHsaOTCA
Mexay cobol Npy NOMOLLM CrieumasibHbIX NON3TUNEHO-
BbIX COEAMHUTESIbHBIX AETANIEN, UMEIOLLINX HA BHYTPEHHEN
MOBEPXHOCTU BCTPOEHHYIO 3NIEKTPUYECKYIO Crivipaslb U3
MeTaINYecKkolr NpPoBoJIokK. MonyyeHe cBapHOro co-
eANHEHNs NPONCXOAUT B pedyfbTaTe pacniasBfieHns
NonMaTUNEHaA Ha COEAMHSAEMbIX NMOBEPXHOCTAX TPYO
v netanen 3a c4eT Tensa, BbIAENSEMOro npy npoTekaHnm
3NEKTPUYECKOro ToKa no NPOBOJIOKE CAnpanu.

JlaBneHve B 30He CBapKM CO34aEeTCH 3a CHET TEMI0BO-
ro paclumpeHus Tpyosl. Lindpamm «1» n «2» (puc. 4.2.5)
MoKasaHbl «XONO0AHbIE» 30HbI, MPENATCTBYIOLLME BbITE-
KaHUIO pacnniaBa 13 30Hbl CBAPKU.

210°Cx10°C

N

CBapHoOe coeanHeHne

Puc. 4.2.4.
TNpyHLMM MOJTy4eHNs CTIKOBOIO CBapPHOIr0 COeANHEeHNs

*[pw cBapke BCTbIK Masibix (50 MM 1 MeHee) AnaMeTPOB BaJIVIK LLBA CYLLECTBEHHO BAVSIET HA MJIOLLE b MPOXOAHOro cevenus. s
TOHKOCTEHHbIX TPYO (C y4eTOM 0I1YCKOB Ha HapPYXXHbIE ANaMeTPbl v TOSLLMHBI CTEHOK) CMELLEHNE KPOMOK MOXET ObITb CPaBHUMbIM
C TOJILUMHOV CTEHKW. B CBsI31 C 9TvIM CThbIKOBas1 CBapka MasibixX ANaMETPOB 3aMEHSIETCS] Ha CBaPKY C MOMOLLbIO 9/IEKTPOMYPTbI U1

PazbLEMHOE COeANHEHNE KOMITPECCUOHHBIM PUTUHIOM.

www.icaplast.ru

UKANNACT’

TPYBHbL M 3ABOL

Mpoknaaka n MOHTAX NonMaTMNEHOBLIX TPy6onposoaos

37



Mpoknagka n MOHTAX NonuaTMneHoBbIX TPybonpoeoaos

38

[MockobKy NOAMSTUNEH MO CBOUM PEONOrMYECKMM CBONCTBAM OTHOCUTCS
K Fpynne XOpoLlO CBapuMBaeMblXx MaTepManoB (TeMNepaTypHblii MHTEpPBAan
BA3KOTEKy4ero coctosHus AT 6onee 70 “C, MMHMManbHas BA3KOCTb pacriasa
MeHee 10° MNa-c), BbllleonucaHHble crnocobbl Nokasann CBoe NPenMyLLeCTBO
nepea apyrumm B CUiy CBOE TEXHNYECKOM MPOCTOTbI M AOCTAaTOYHOM HAAEXHOCTH.

OpraHusaumns nposeaeHUs cBApPOUHbIX pabot

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

B nepvion MoHTaxa TpybonpoBoA0B TPyObl NEPUOANYECKN BIBO3AT HA 0O EKT
CTPOUTENbLCTBA, rae AN HUX YCTPanBalT BPEMEHHYIO MIOLWAAKY AN1s1 XPaHEHUS
(L0 MOCTEMEHHOr0 NCNONb30BaHUSA BCEX TPyD). PekomeHayeTcs BbIBO3UTb TO
KOIM4eCTBO TPyDH, KOTOPOE COOTBETCTBYET CMEHHOW BbipaboTke. B kayecTse
BPEMEHHOW MoLwankm BelOMpPaloT BO3BbLILLEHHbIA POBHbIN Y4acTOK, KOTOPLIN
060opyayloT HeNPO3payHbIM HABECOM WM TEHTOM A5 3aLUThl TPYO OT NPSIMbIX
COJIHEYHbIX NTy4en.

Mepepn pasmelLeHeM cBapOYHOro 060pya0BaHMS AOMKHbI ObITb MOMHOCTbLIO
3aKOH4Y€eHbl paboTbl N0 pa3buBke Tpacchl. PekoMeHayeTcs NpoBecTy Npeasapu-
TENbHYIO PacyYUCTKy Tpacchl, Aas8 TOro 4Tobbl o6pasoBanack CrjaHMpPoBaHHas
rnonoca wmpuHon 1,5 m ons pasmMeLLeHns cBapoyHoro obopyanosaHus. CBapoyHoe
obopynoBaHne pa3MeLlaloT Ha y4acTkax, Kyaa HEBO3MOXEH MPUTOK A0XAEBbIX
1nun Tanblx BoA,. B cnyvasix npoBeaeHns CBapoYHbIxX paboT BAOJb aBTO40POr BO-
KpPYyr MecTa 1Ux MPOBEAEHNS BbICTABMASIOTCA NpeaynpeanTenbHble 3HaKN. JLomKHO Puc. 4.2.5.

ObITb NPenycMOTpeHo obecnedyeHre 6€30NacHOCTM paboTalLlmx OT 3aHOCa  [Ipouecc cBapku my¢Tori ¢ 3H
TPaHCMOPTHbLIX CPEACTB 1 BO3AENCTBUS BbIXJIOMNOB ABUrATENEN.

Mpu pasmelleHnn ceapo4yHOro obopynoBaHus Oas CTbIKOBOM CBapku TOP-

LLOBOYHOE YCTPOWCTBO M HarpesaTesib pacrnonaraloT B HenocpeacTBEHHOM 6IM30CTU OT LLeHTpaTopa CO CTOPOHbI,
CcBOOOHOWM OT CKNaAMpoBaHHbIX TPYD. Bo n3bexaHve 3arpsas3HeHnin n NoBpeXaeHUI TopLeBaTeNb 1 HarpeeaTtesb
DOJKHbI HAXOAUTLCSA B TPAHCMOPTHOM KOHTEHEPE. ABTOHOMHbIV MCTOYHUK 31EKTPOCHAOXEHMS pacrnonaratoT Ha
pPacCTOSiHMM B HECKOJIbKO METPOB C NOABETPEHHOI CTOPOHLI. [epen Hayanom paboT NpuHUMaOTCS HeobxoanMble
MepbI MO 3aLuu1Te NAEN OT NMOPAXKEHUS SIEKTPUHECKMM TOKOM (3aLUMTHOE 3a3eMieHne, pasaennTeNbHble TPaHC-
dopmartopsbl 1 Apyrne MeponpuaTus, npenycMoTpeHHble Npasunamm yCTporcTBa 3/1IeKTPOYyCTaHOBOK). B cnyydae
NpOBeEHMS CBAPOYHbIX PAOOT B TEMHOE BPEMSI CYTOK OPraHn3yeTcsl MECTHOE OcBeLLeHue. NoTpebHOCTb B 3aLLMT-
HbIX NanaTkax, 3alMLLaoLLMX MECTO CBApPKKM OT BRaru 1 BETPa, ONpenensetcs B 3aBMCUMOCTU OT KIIMMATUYECKNX
YCNOBUIA (BO BpeMS [OXASA, CHeronaaa, TymaHa v npu Betpe cBbiwie 10 m/c).

K nponseBoacTtBy paboT No CBapke M KOHTPOJIIO 32 €€ NPOBeAEeHMEM AOMYCKATCS aTTECTOBAHHbIE CBAPLLMKN
1 CrneumanncTbl CBAPOYHOro NPOM3BOACTBA, NpoLleline cneumanbHy NOAroTOBKY M aTTeCTaUMIO C NMPOBEPKOWA
TEopeTUYeCcKmx U NPakTUYECKNUX HABbIKOB 1 MMEIOLLME YOOCTOBEPEHME YCTAHOBIEHHOM GOpMbl. XKenaTenbHo,
4TOObI CPOK AENCTBUS UX KBANTUPUKALMOHHbBIX YAOCTOBEPEHUI NepekpbiBan NaaHNPyeMbli CPOK BbIMOJIHEHUS
paboT. CBefeHns 0 cBapLUmKax 1 BbIMOJHAEMbIX UMW paboTax A0IKHbI eXeQHEBHO GUKCUPOBATLCS B XXypHase
CBapOYHbIX paboT. XKypHan cBapo4HbIX paboT SBNSETCS OCHOBHBIM NEPBUYHBIM MPOV3BOACTBEHHBIM JOKYMEHTOM,
OTpaXatoLLMM TEXHOIOMMYECKYIO NMOCIEA0BATENbHOCTb, CPOKW, KAYECTBO BbINOSIHEHMS CBAPOYHbIX PaboT.

Ceapka BCTbIK: NOPSAAOK BbINOSIHEHUS onepaumii

CBapKoW HarpeTbiM MHCTPYMEHTOM BCTbIK COEAUHSAITCA MONNaTUNEeHOoBbIe TPyObl aAnameTpom ot 50*
0o 1200 mm.

* C TOJILLMHOV CTEHKM He MeHee 4 MM.
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PaboTbl N0 CTLIKOBOW CBapke AO/KHbI MPOM3BOANTLCS Npu TemnepaType Bo3ayxa oT —10 no + 30 °C. Ha npuse-
OEeHHble TeMnepaTypHble MHTEPBabl, Kak MPaBuiio, PpacCYMTaHbl CTaHOAPTHbIE TEXHONOMMYECKNEe PEXNUMbI CBAPKU.
Mpu 6onee LWLIMPOKOM MHTEPBASE TEMMNEPATYP CBaPOYHbIE PabOThbl CEAYET BbINOJHATEL B MOMELLEHUSAX (YKPbITUSX),
obecneunBatoLLmx cobnogeHre 3a4aHHoro TemnepaTypHOro nHTepeana.™

Mpou3BoACTEBO CBApPOYHbIX PAaboT 3akso4aeTcs

B NOArOTOBUTEJIbHbIX Onepauusx

1 cOOCTBEHHO CBapKe Tpyo.

MoaroroeuTenbHbIE ONEpauumn BKJIOYaloT:

* MOArOTOBKY M NPOBEpPKYy paboToCNoCOBHOCTM CBAPOYHOIO

obopynoBaHus;

NnoAroTOBKY MecTa CBapKu 1 pasMelleHe CBapoYHOro

obopynoBaHus;

BbIOOP HEOOXOAMMBIX MApPaMeTPOB CBapPKW;

e 3aKkpernsieHne N LeHTPOBKY Tpyb 1 aeTanem
B 3aXMMax LeHTpaTopa CBapPOYHON MaLLUWHBI;

* MexaHn4eckyo 06paboTKy TOPLIOB CBapMBaeMbIX
NMOBEPXHOCTEN TPYO 1 AeTanen.

Mpwv noaroToBke cBapoO4YHOro 060pyaoBaHUSA NoadMpatoTcs
3aXVMbl 1 BKJ1aAbILLKW, COOTBETCTBYIOLUME AnaMeTpy CBapu-
BaeMbIx TpyO. Bknaapium 3aknMoB AOMXKHbI ObiTb YACTbIMMU,
6e3 CKOJIOB U 3ayCeHL,eB, KOTopble MOrn 6bl NOBPeanTb
MOBEPXHOCTb TPYO. TpyLLMECS MOBEPXHOCTU METa/INYeCKNX
neTaneii nokpbIBalOTCs cMa3kamMum No pekoMeHaaumMsam Uaro-
ToBUTENS. Paboyre NOBEPXHOCTM HarpeBaTens U MHCTPYMEHTa
Ons 06paboTKN NOIMSTUIEHOBBIX TPYO OYNLLIAKOTCS OT MbINN U
OCTaTKOB MOMNITUIEHA NMPU NMOMOLLM YACTbLIX U CYXMX Xonya-
TOBOYMAaXKHbIX WU NIbHSAHbBIX TKAHEN (M AepeBsiHHbIX JIonaTo-
4yek), a Npy HeOBXOAMMOCTU NPOTUPAIOTCHA PACTBOPUTENSAMNA.
OuuncTKy HarpeeaTesisi OT OCTaTKOB HAJIMMLLIEr0 NoMaTuneHa
NPOW3BOAAT B rOPSHEM COCTOSHMMW. JnekTpuyeckne kabenm
MOJSIHOCTLIO Pa3MaTbiBAOT U MPUCOEANHSIIOT K aBTOHOMHbIM
VNCTOYHMKAM NUTaHUS NI 3NEKTPUYECKON CETMU.

PaboTtocnocobHOCTbL 000pynoBaHUS ONpenenseTcs npu
BN3yasIbHON NPOBEPKE KOMMAEKTYIOLMNX Y3/10B CBAPOYHbIX
MallUVH, annapaToB, NPUCNOCOBNEHNIA N UX KOHTPOJIBHOM
BKJIIOYEHUN. Y CBAPOYHbIX MALLUNH CTbIKOBOM CBApKM NPOBEPS -
10T NJIABHOCTb NEPEMELLEHNSA MOABMXHOIO 3aXK1Ma LLeHTpa-
Topa n paboty TopuesaTena. Ocoboe BHMMaHVE yaenseTca
BU3yasibHOM MPOBEPKE U3ONALMN SNeKTpuyYeckux kabenemn
1 3a3emnutenein. AnekTpoarperarbl aBTOHOMHOIO 3/1EKTPO-
NMUTaHWSA OOKHbI ObITh 3aMpaB/ieHbl TOMJIMBOM U MPOBEPEHbI
Ha MCMPaBHOCTb KOHTPOJIbHbLIM 3aryCKOM.

PasmelLeHe cBapo4YHOro 060pyA0BaHUSA AOJIKHO NPO-
M3BOAUTLCS HA 3apaHee PacHULLEHHOM 1 CRNaHMPOBAaHHOM
noLaaKe unm Tpacce TpybonpoBoa Nocse CKaanupoBaHns
Ha Hell NoNMaTUNeHoBbIX TPy6. Mpr HEOOXOAMMOCTM MECTO
CBapku 3aLMLLAI0T OT aTMOCHEPHbIX 0CaZKOB, NblN 1 Necka
Nnpv NOMOLLM TEHTOB UKW NanaTok.

Puc. 4.2.6. 3akperiieHvie u LeHTpoBka Tpy6
B 3aXVIMax LeHTpaTopa CBapO4YHOV MaLLNHbI

Puc. 4.2.7. BeeneHue TopLeBaresis 4151 MexaHn4eCcKou
06paboTkm TOPLIOB CBapHBaeMbIX TOBEPXHOCTeV TpyO

Puc. 4.2.8. Nanatka gn1s 3aLmtsl

OT HEG.1aronpPUSITHLIX MOrOAHbIX YC/I0BU

* CBapka Tpy6 npm Temnepartypax Hmke —10 °‘C Takke HexenaresibHa, T. K. BO3MOXHO MepeoxIaxaeHVe pacriiaBa B TeXHO/I0MMYeCKoM
nay3e. Kpome Toro, cavLKoM GbICTPOE OX/1aXAEHNE Bbi3bIBAET B 30HE CBAPKU 3HAYNTEsIbHbIE BHYTPEHHNE HarpsiXeHysl, KoTopble
He yCreBaroT CITIaxXuBaTbCs (3a cHeT rnepexoaa 4actv geopmannii B BbICOKO3/1aCTUYHbIE) 0 TOro, Kak K LUBaM MpuKIaabIBalOTCs
J10MMOJIHUTETIbHbIE MOHTaXHbIE Harpy3ku (0T BbIeMKU TPYO 13 3aXVIMOB CBapPOYHOM MalLMHbI, NepemMeLLeHVs rnieTei B4O b TpaHLLIen
nnp.). Takum 06pa3oM, yCTaHOBIIEHHBIV [U/151 CBapKV MHTEPBAaJ1 TEeMIEPaTyp okpyxaroLiero Bo3ayxa (ot — 1040 + 30 °C) senisietcs Makcu-
MaJ1bHO [J0MYCTUMbIM C TOYKU 3PEHUSI 0OECrieHeHVst HaaexXHOCTY CBaPHbIX COeAMHEHWIA. EC/N B TEXHUHECKIX YCII0BUSIX, CTaHAapTaxX uim
cepTugukaTax Ha Matepuasibl OnpeneseHa BO3MOXHOCTb 0CO60Ir0 TEXHOIOMMHYECKOro PeXVMa CBapKy rnpy 60/1ee LLIMPOKOM Aarna3oHe
TEMreparyp OKpyXaloLLero Bo3ayxa, YeM yKka3aHo BbiLLe, TO CO34aHWe YKPbITUIA He TpebyeTcs.
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B ChIpyI0 11 [OXAMBYIO MOroAy MOXHO PEKOMEHO0BATH
yCTaHaBNMBaTb CBApPO4YHOE 0O60PYN0BAHNE HA NEPEBSH-
Hble WnThl. Mpu cBapke BCTbIk CBOOOAHbIV KOHEL, TPYObl
VN NIETU 3aKPbIBAKOT MHBEHTAPHbLIMU 3arsyLLKamMuy ois
npenoTBpaLLEHNss CKBO3HAKOB BHYTPU CBaprBaeMblX
Tpy6.

OCHOBHbIMM NapamMeTpamu Npu CBapke HarpeTbiM
VHCTPYMEHTOM BCTbIK SIBASIIOTCSA TeMnepartypa Harpe-
TOro vHcTpymeHTa (T,) n BenuyvHbl pasnexus (P, P,
nP yuepemenn(t .ttt nt ). JAnamalmH c pyyHbiM
ynpasfieHnem TEXHONOrMHeCknii napaMeTp ¢, (Bpems Ha-
pacTaHusi AaBAEHWSI 0CaOKN) MOXET HE HOPMUPOBATLCS
13-3a C/IOXHOCTY ero peanmaaumm. 3Ha4eHne napame-
TPOB NPMHMMAETCS B COOTBETCTBUM C PEKOMEHAALMSMUN
3aBOJa — N3roTOBUTENS CBAPOYHOro 060pyaoBaHus. [ns
ABTOMATM3NPOBAHHbIX MALUMH 3HA4YEHUS NapamMeTpoB,
KaK npaBuo, 3aHeceHbl B 610K NaMsaTH yNpaBnsaoLero Puc. 4.2.9. KoHTposb Temneparypbl
YCTPOWCTBA U CHUTLIBAKOTCS NMpu nomowm ¢GpoToon- Ha MOBEPXHOCTU HarpeBaTesis
TNUYEeCKOro kapaHjalla c naacTMKoBOM KapToyku. Kak
npasunio, B 3TOM Clly4ae M3MeHEHNEe NapamMeTpPoB UM HEBO3MOXHO, NN MOXET NPOU3BOAUTLCA TOJIbKO Nocne
CunTbIBaHMS 610KOM aBTOMATUKM KOAA CO CneumanbHOM YyNpaBsiioLwen KapToUku («<MacTep-KapThbl»).

HacTtpoiika Temnepartypbl HarpeBaTens NPoOn3BOANTCA C NMOMOLLBIO MOBOPOTHOM KHOMKM Ha NaHenn yrnpasieHus
perynstopa Temnepartypbl. O TemnepaTtype Ha NOBEPXHOCTW 3epkana HarpeBaTenst CyasT no WHANKATOPHbLIM CBe-
ToaMmoAaMm, MMELMM, Kak NpaBunio, KPacHbl 1 3eneHbi uBeTa. [MoCToOSHHOE CBeYeHne KpacHOro ceetoamona u
MuraHue 3eneHoro o6o3HavatoT, 4To pakTnyeckas Temneparypa HuXe YCTaHOBIEHHON. JloCTuxXeHe HeEOOX0AMMOWM
TemnepaTtypbl MHAMLMPYETCS NOCTOSIHHBIM CBEYEHMEM 3eneHoro ceetoamona. OTKIIo4YEHME 3e1eHOro ceeToamona
o603HayaeT neperpes paboumx NOBEPXHOCTEN. [TPOYHOCTDL LLUBA CHMXAETCS Kak Mpu MOHWXEHWW, Tak W NMpu MNoBbI-
LLIEHN TEMMNEePATYPbI pacrniasa, no3ToMy 60JIbLLUMHCTBO OMACHbIX Ae()EeKTOB BO3HMKAET MMEHHO NPW Neperpese um
He[orpeBe TOPLIOB CBapMBaeMbIX TPYO.

3HayeHnsa TemnepaTypbl HAarpeBa, yka3aHHble HA NMaHenn yrnpaeieHus perynaropa TemMnepartypbl, UMeT UH-
dopMaumroHHbI xapakTep. NoaToMy nepen HavyasoM CBapOYHbIX PpaboT pekOMeHAYeTCs MPOKOHTPOJIMPOBaTh
AOCTUNHYTYIO TEMMEpPaTypy Ha NOBEPXHOCTU 3epKasia HarpeBaTtesis NPy NOMOLLY KOHTAKTHOro udpoBoro
TepMomeTpa.

[Mpr1 HEBO3MOXHOCTM MOCTOSAHHOIO KOHTPOJ1S1 TeMMepaTypbl 3epkasa HarpesaTesisi C MOMOLLLbIO KOHTaKTHOro Und-
pPOBOro TepMomMeTpa HeOO6X0AMMO NPOBOAUTbL TAKOM KOHTPOSb NEPUOSNYECKN (HE pexe OLHOro pasa B HEENIO).

C6opky cBapuBaeMbix TPYO 1 AeTanei, BKIOYaloLLY0 YCTaHOBKY, LLEHTPOBKY 1 3aKperyieHe CBapMBaEMbIX KOH-
LLOB, MPOM3BOAAT B 3aXXMMaXx LLleHTpaTopa CBapOYHOI MaLLNHbI. PEKOMEHyeMBI BbIIET KOHLLOB TPYO 13 LieHTpaTopa
npu CTbikoBOW cBapke coctaengaeT 30-50 MM (meTaner ¢ KOPOTKUMU XBOCTOBMKAMU — HE MEHEE 5 MM). 3aXUMbl
CTArMBaIoT Tak, YTOObI NPeaoTBPATUTL NPOCKasb3biBaHME TPYO NP NPUIOXKEHUN K HUM YCUIIUS 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 YCTONYMBBIMU 1 NPEAYyCMaTPUBATbL BO3MOX-
HOCTb HEOOXOAMMOro NepemMeLLeHs TPYObl B TOPU3OHTANIbHOW MIOCKOCTU.

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

[ns Tpy6 60nbLUMX AUAMETPOB 3TO SABNSIETCS KpaHe BaXHbIM, Tak Kak 061aaatoLas A0CTaToOuYHbIM COOCTBEHHbBIM
BeCOM TpybGa MOXET NMOBUSATb Ha NMOJIOXKEHVE CBApPUBAEMOIro KOHLLA U CMECTUTb ero Mo, yriiomM K Beptukanu. 3T1o
ABNSETCS NPSAMbIM HAPYLLEHMEM TEXHOJIOT N U KA4eCTBO CBaPKM HE MOXET ObITb rapaHTipoBaHo. Ocoboe BHUMaHue
pPacnosioXXeHUIo onop yaenseTcs Npy UCMoJsib30BaHMU CBAaPO4YHbIX MALUUH, UMEIOLLUX TOJIbKO MO OAHOMY
3aXUMY ANS KaXA0M TPYObl (OBYX32XKMMHbIE CBAPOYHbIE MaLLVHbI).
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Puc. 4.2.11. be3 npumeHeHus orop Tpyba 60/1bLL0ro AvameTpa MOXeT CMEeCTUTL CBapUBaEeMbIli KOHeL,
oA yr’fioM K BEPTUKaI, YTO Ae/1aeT KAYeCTBEHHYIO CBapKy HEBO3MOXHOW

TpeboBaHVe No yCTaHOBKE OMOp OENCTBYET U Mpu CBapKe TpyObl C COeANHUTENbHbIMU AeTanamMmn. KoHubl Tpyo
v geTaner npu ceapke HarpeTbiM MHCTPYMEHTOM BCTbIK LIEHTPUPYIOT MO HAPYXKHOM MOBEPXHOCTM TaknM 06pa3oMm, YTo-
Obl MaKkCHMasbHas BEIMHYNHA CMELLLEHNSI KPOMOK He npeBbiwana 10% HOMUHaNbHOM TONLWMHBI CTEHKM CBapUBAEMBbIX
Tpy6. HE06X0AMMOCTb TOHHOWM 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 pas3nnyHOM PacCTOsSIHUM, UCMONb30BaHMEM NPOKIAA0K 1 ApY-
rmumm cnocobamu. Mpu pasHuLe B TONLWMHE CTEHOK CBapuBaeMblx TPYO nnu getanein Ha Tpybe (oetanu), uMmetoLen
605bLUYIO TONLLMHY, AenatT cKOoc Mo yrnomM 15 £ 3 ° k ocu TpyObl A0 TOJLLMHBLI CTEHKW TOHKOW TPyObI (AeTann). Ckoc
BbIMOJIHAIOT OCTPbIM HOXOM 1IN PE3LIOM B CMELManbHOM NpucnocobneHnn.

3akpensieHHble 1 CLLEHTPUPOBAaHHbIE KOHLBI TPYD 1 AeTanei nepen CBapkol NoABepPraloT MexaHM4Yeckon obpa-
60TKe TOPLIOB (TOPLIEBAHMIO) C LESbI0 OYNCTKN U BbIPABHUBAHUSA CBAPUBAEMbIX MOBEPXHOCTEN HEMOCPEACTBEHHO
B CBApPO4YHOWN MaLUVHE.

O6paboTka KOHLIOB TPYO NMoJ, CThIKOBYIO CBapKy NPOU3BOAUTCS MPY NOMOLLIM CNeUnanbHOro TopLeBaTens U3 KoOM-
naekTa CBapOyHON MaLLUKHbI. Mpy 06paboTke TOJLLMHA CHUMAEMOW CTPYXKWN Ao/mkHa cocTtaBnaTe 0,1-0,3 Mmm.

Mocne TopueBaHus TPyO NPOBEPSIETCS HANMYKME 3a30P0B Mexay HUMKU. Mexay Topuamu, NpUBeAeHHbIMM B COMpPU-
KOCHOBEHWE, He J0MKHO ObiTb 3a30P0B, NpeBbiwanwmx: 0,3 Mm — ong Tpy6 anametpom go 110 mm; 0,5 mm — ana
Tpyb anameTpom cBbile 110 mm o 225 mm; 0,7 MM — ansa Tpyd anameTpoM cBbile 225 mm o0 400 mm; 1,0 MM — gns
Tpy6 avameTtpom 6onee 400 mm.

Mocne mexaHn4yeckoii 06paboTkm 3arpsi3HEHNE NOBEPXHOCTN TOPLLOB He A0MnycKaeTcs. YaaneHne CTpyxXKn U3HYTpK
TpyObl MW AeTanu NPOU3BOAAT C NMOMOLLIO KUCTU, @ CHATME 3ayCEHLEB C OCTPbIX KPOMOK TOPLLOB — C NMOMOLLbIO
HOXa.

Mepen cBapkoii Tpyd HarpeTblM MHCTPYMEHTOM BCTbIK MPOV3BOAST N3MEPEHME NMOTEPU AABEHNS XOJI0OCTOrO
xona (P,).

Ceapka Tpy0 HarpeTbiM UHCTPYMEHTOM BCTbIK BEAETCH B C/ieaylolleii NnocnenoBaTesibHOCTU:
e 3aMepsIoT AaBneHne (Mnn ycunue), Heobxoaumoe
Ha nepemeLleHne NoaBMXKHOro 3axrma
C YCTaHOBJIEHHOW B HEM TPYyGOiA (P, );
yCTaHaBNMBaOT MeXay Topuamu Tpyd HarpeTblii UHCTPYMEHT
(HarpeBaTenb), MMELWWIA 3a0aHHY0 TEMNepaTypy
NPOBOAST NPOLLECC OMNJIABNAEHMS, AJI YErO NPUXKUMAIOT TOPLLbI TPYO
K Harpesaresiio 1 co3aaioT Tpebyemoe Aas/eHne P C y4eTom
nasnexus xonoctoro xoaa (P, +P);
* BbIAEPXMBAIOT P B TeyeHne Bpemenn t_, Heobxoaommoro
L5 MOSIBNIEHNS MO BCEMY NMEPUMETPY OriaBfsieMblX TOPLIOB
nepBuYHOro rpata Beicoton ot 0,5 10 2,0 mm;
* ocne NosIBAIEHUs MEPBUYHOIO rpaTa CHUXAIOT AaBNieHMe
[0 BE/IM4NHbI, COOTBETCTBYIOLLEN P,
C y4eToM AaBneHus xonocToro xona (P, + P ),
1 BbIOEPXMBAIOT €r0 B TEHEHNE BPEMEHMU,
Heo6xoaMMOoro AJis Nporpesa TopLos Tpy6 (. ); Puc. 4.2.12.
* M0 OKOHYaHMM Npouecca Nporpesa OTBOASAT MOABUXKHbIN BBeneHvie Harpesartesis Mexay TopLamm Tpye
3aXUM LleHTpaTopa Ha 5—6 cM Hasapg v yaansioT HarpesaTenb
13 30HbI cBapKu (T );
CBOJAT TOPLbI 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, HEOOXOAMMOrO 19 OCTbIBAHUSA CThIKa,
1 BU3YaJlbHO KOHTPONMPYIOT MOJTyYEHHOE CBAPHOE COeAMHEHME MO pa3MepaM U KOHDUrypaumm rpara;
M3BEKAIOT TPYObI U3 32XXMMOB LieHTpaTopa 1 NPOCTaBSOT Ha2 CBAPHOM COeAMHEHNN
€ro NopsaKoBbIi HOMEpP KPackom UM MapKepHbIM KapaHaaLLOoM.
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KoHTponb faBneHns npu cBapke BeAyT Npyv NOMOLLY MaHOMETPA rmapaBAnNYeCckoro Hacoca (HaCOCHOM CTaHuuK),
KOHTPOJIb 32 BDEMEHEM — M0 CEKyHOOMEPY. VI3MeHeHMEe BENNYMHbBI lAaBNIEHNS B MPOLLECCE CBApKM NPOV3BOAAT MO
LMKnorpaMmme.

P

on

t W BpeM4a OruJiaBieHUA TOPLLOB,;

Ol

t, — Bpems HarpesaHus (Nporpesay);
t - Bpems TexHONIorm4eckor nayabi

3
Ha yOaneHue Harpeearens;

t, - Bpems noabema faBneHns ocaaku;
t - Bpems oxnaxmaeHus CBapHOro

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

t t t P, - [naBneHve HarpesaTesibHOro

on H |<[Il < oxn > .
< > | < > VHCTPYMEHTA Ha TOpLbl TPYO Npv onnaBieHny;
P - naBneHne HarpeBaTesnbHOro;
VHCTPYMEHTa Ha TopLbl TPYO Npu HarpeBaHnn

CB

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

Puc. 4.2.13. uknorpamma cBapo4yHOro npouecca

Bpems Harpesa 1 OxnaxaeHus, a B HEKOTOPbIX CAy4asax U TeMnepaTtypy HarpeeaTens, KOPPeKTUPYT B 3aBUCU-
MOCTM OT TeMNepaTypbl OKPyXatoLLero BO3ayxa.

TexHonoruueckas naysa Ha yaaneHue HarpeBaTens He A0JDKHa 3aTsarusatbcs. Ecnu 3agepixka Bce-Taku
BO3HMKJIA U TeMnepaTypa CBapuBaeMbiXx MOBEPXHOCTEN ynasa HUXe A0onycTMMoi (0COGeHHO B cny4ae
HeOnaronpuaATHbIX NOroAHbIX YC/IOBUiA), TO Ka4eCTBeHHas CBapka CTaHeT HEBO3MOXHOI. B aTom cnyyae
HeobX0aMMO MOBTOPHO NMPOU3BECTU MEXAHNYECKYI0 06pabOoTKy 1 CBapKY.

Y KaXa0ro CBapHOro COEAMHEHNSI AOMKHO ObITb HAHECEHO 0603HaYEeHNE (HOMEP, KNEeMO) CBapLUMKa, BbINMOMHMBLLENO
3T0 coeamHeHve. HaHeceHe HEOOXOAMMONM MapKMPOBKM NPOM3BOANTCS Ha CBapOYHbI rpat Yyepeld 20-40 cekyHA,
nocne Hayana onepauuu 0Caaku, Koraa rnosyyeHHoe coeguHeHne HaXoaAMTCS B 3aXMmax LLeHTpaTtopa CBapo4HOM
mMaLnHbl. MapkupoBska (Lundp nnm HOMep) CTaBUTCS CBAPLLMKOM KeMMOM Ha ropsiyeM pacnfiase rpata B Asyx auna-
MeTpasnbHbIX TOYKax. B cnyyae OoCTbIBLLUEro CBApOYHOro rpata BO3MOXHA MapKMPOBKa CTbIKOB FOPAYUM KIENMOM.
KnemMo ¢ onpeneneHHbIM LMbPOBbLIM 1y 6YKBEHHBIM LUMGPOM NPUCBanNBAETCS KaXA0MY CBAPLLMKY U PEFUCTPU-
pyeTcs B XypHase npon3BoacTaa pabor.

[Mpn ncnonb3oBaHNUM MaLLNH C BbICOKOW U CpefHel CTeneHaMu aBToMaTmu3aunm ykas3aHHbl NopaLoK Bbl-
MOJIHEHUS TEXHONIOMMYECKMX Onepaunii, KpOMe YCTaHOBKU (MHOTAa BbIEMKW) HAarpeBaTens n n3snevyeHus Tpyo
13 32XX1MMOB, MPOM3BOANTCS aBTOMATUYECKM MO KOMaHAaM CUCTEMbI YNIPaBAEHNS CBAPOYHOW MaLLnHbI. B aToM
cryydae B 3aja4ym oneparopa BXOAUT BBOA, HEOOXOAMMOM MHGOPMaLMK, KOTOPbIN 06bIYHO MPOM3BOAUTCS NpU
nomMoLLy GOoTOONTUYECKOrO KapaHaalla 1 KapTOYKM LITPUXOBOro KOAA, U BU3yasibHbI KOHTPOJIb 3@ BbINOSIHEHU -
€M CBapOYHbIX onepaumnii. PacneyaTka napaMmeTpOB CBapKKM A0JIKHA COMPOBOXAATh KaXAbli CBAPEHHbLIN CThIK.

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

Ceapkoit getansaMmu ¢ 3aknagHeiMu Harpesatensmn (3H) coeguHsioTcs Tpyobl AuameTpomM oT 20 MM 1 BbilLE,
HE3aBUCUMO OT TOJILLUMHbI CTEHKU. [1py 9TOM cnocobe ceapky paboThbl AOMKHbI MPOU3BOANTLCA NMPY TEMNepaType
Bo3ayxa oT —10 no +30 °C. Ha npuBeaeHHbIe TeMnepaTypHble MHTEPBaslbl, KAk NMPaBmio, PacCYnTaHbl CTaHOAPTHLIE
TEXHOJIOrMYECcKMe pexmnmsl cBapku. Mpu 6onee WNMPOKOM MHTEPBaAe TEMNeEpPaTyp CBapOYHble paboThl cneayeT
BbIMOJIHATH B MOMELLEHMSAX (YKPbITUSX), 06ecneymBatoLymx cobnoaeHe 3agaHHoOro TeMnepaTypHoro nHtepeana*.

* Ec/ivi B TEXHUYECKUX YCIIOBUSIX, CTaHAaPTax Uiy CEPTUGUKATax Ha Marepurasisl ONpeaesieHa BO3MOXHOCTb 0COO0ro TEXHOJI0M-
4eCcKoro pexvma ceapku rnpy 6osee LMPOKOM Avana3oHe TeMeparyp OKPYXartoLero Bo3ayxa, Yem yka3aHo Bbillie, TO cO3AaHne
YKDbITUI HE TPEDYEeTCS.
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Mpon3BoaCTBO CBApPOYHbLIX PaboT 3aktoyaeTcs B NOArOTOBUTENbHbLIX ornepauusx 1 coObCTBEHHO cBapke Tpyo
1 COeanHUTENbHbIX AeTanen. NoaroToBUTENbHbIE ONepaLmn oas CBapkn getansaMmmn ¢ 3H BKIOYaloT:
* MOArOTOBKY M MPOBEPKY paboToCnOoCOOHOCTM CBAPOYHOIro 060pyaA0BaHMS;
* NMOArOTOBKY MECTa CBapku 1 pa3MeLleHE CBaPOYHOro 0O60pya0BaHUS;
¢ BbIOOP HEOOXOAMMBIX MAapaMeTPOB CBaPKU;
yOaneHne OKCUOHOro Cros;
3aKperneHne 1 LLeHTPOBKY TPYD 1 AeTanei B 3axumax no3uumoHepa;
NPOTMPKY CBapuBaeMbIX NOBEPXHOCTeN aeTtanei ¢ 3H n Tpyo.

OCHOBHbIMK NapameTpaMn Npu ceapke Tpyd AeTansMu ¢ 3akiafHbIMU 3NeKTpoHarpeBaTensiMm ABASIOTCS Ha-
npsb>keHve, nogasaemoe Ha cnvpans aetanu (U,), v BpemMeHHble napameTpbl (i, 1t ). 3Ha4eHNs TEXHONOrMYECKMX
rnapamMeTpoOB 3aBUCAT OT BUAA, COpTaMeHTa 1 uarotoButens aetanm ¢ 3H 1 BHeceHbl B MacrnopT, CONPOBOXAAOLLINIA
neTanb, BbIOWTbI HA KOpryce aeTtann Uin 3annucaHbl B BUAE LUTPUXKOAA Ha 9TUKETKE, NMPUKIEEHHOM K ee HapPY>KHOM
MOBEPXHOCTMU.

Mepen c6opKoii 1 CBapKOW KOHLIbI TPYO 1 NMpUcoeamHUTENbHbIE YaCcTV COEAMHUTESbHBIX AeTanel TLaTebHO OUMLLAI0T
1 NPOTMPAIOT BHYTPU U CHaPY>XKW OT BCEX 3arpsi3HEHMIA. O4MCTKY NPON3BOAST CYXMMU U YBAQKHEHHBLIMU NOIOTEHLLAMI
(BETOLLILIO) C AasbHELLEN MPOTUPKON HACYXO0. ECNv KOHLbI TPYO 1nv AeTaneil OKaxkyTCs 3arps3HeHHbIMM CMa3Koii, Mac/ioM
W KaKNMU-NTMOO APYrMIM XXKMpamu, X 00e3XXMPUBAOT C MOMOLLIbIO CIMPTA, YauT-CrinpuTa, aueToHa.

[eTanun ¢ 3aknagHbIMu aneKTpoHarpeBaTensaMm N3BneKaT 13 yNnakoBKM TakumMm 00pasoM, Y4TOObI Mbifib U rPsA3b
C YNakoBKM He nonana BHyTpb Aetann. KoHubl Tpyb, noarotaBnvBaeMblx NOA4 CBapKy Aetansamu ¢ 3H, npoBepsioT,
4TOObI OHM ObINIM 0O6pPEe3aHbl POBHO. Paspea TpyObl He Mo, NPSMbIM YIIOM K MPO40/IbHOM OCY MOXET NPUBECTU K TOMY,
YTO HarpeBaTesibHbIN 3N1IEMEHT HaCTUYHO He ByaeT conpukacaTbcs ¢ TpyOOoi.

il

il

J PR | VA—
i

Puc. 4.2.14. Paspe3 Tpybbl He oz rnpsiMbiM YriioM K rpoa0/IbHOVM OCU MOXET MPUBECTU K TOMY,

4TO HarpeBaTesibHbIN 31IeMEHT YaCTU4YHO He ByAeT conpukacaTtbes ¢ TPyoou
Y IPoU30IaeT BbITeKaHNe pacriasa BHyTPb TPYObI

KoHup! Tpy®, AedopMmnpoBaHHbie nnn nmetoLme rmybokne (6onee 4-5 mm) I
3a60uHbI, 06pe3aloT. [Tocne 0TpesKkn KOHLLOB TPYO NMPOM3BOANTCS X MEXaHUYE-
ckasi 06paboTka (3a4McTKa) NPM NOMOLLM 3a4UCTHbLIX ONMPaBOK WS CKPeOKOB Ha
DJIVHY, 3aBUCSILLLYIO OT ryOVHbI MOCaZKM AETaNu C LIENbIo yaaneHns HapyXHOro
CNos C 3arpsA3HEHNSIMUN 1 OKUCHOM MIEHKW.

TonwmHa cCHUMaeMoro crsiosl 3aBUCUT OT A0MyCcKa No AguamMmeTpy TpyObl
U He J0JDKHA NPUBOAUTD K MOSIBJIEHUIO HE40MYCTUMbIX 3a30POB MeXAy
Tpy6oii u geTanblo. Kak NpaBuio, CHUMaeTCs CTpy>ka Ha rmy6uHy 0,1-0,2 mm.
Camun getanu ¢ 3aknagHbIMU HarpeBaTensa My MexaHnyeckor obpaboTke He ®o0T104.2.5.
NnoABEpPraloTCs N3-3a BO3MOXHOCTU MOBPEANTb CNpalib. CHSITUE OKCUAHOIO Cr1081 C TPYObI

[na ceanoBbiXx 0TBOOOB 3a4MLLAETCA MECTO Ha Tpybe, rae oHu 6yayT yCTaHOBJIEHbI.

Puc. 4.2.15. CHsITue okcuaHOro cos /151 yCTaHOBKM CEeLJI0BOro 0TBoAa

HenonHoe yAanieHue OKCUgHoro csoss MoxeTt npnBecTn K HeOAHOPOAHOMY U HErepMmeTU4HOMy CBapHOMY
COeAUHEHMIO.
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Onsa obneryeHns HapesaHma My®dTel Ha TPYOy Nocne yaaneHus OKCUOHOIO Cnos
TpebyeTcs cHATb dacky Ha BHELLHEM pebpe TpyObl. CBapuBaemMble TPyObl U AeTanu
[OJKHbI ObITb COOCHBI, 6e3 NepekocoB BoO n3bexaHue HenpoBapa. 3akpernseHme Tpyo
B NO3ULOHEPE SBASIETCS Heobxoammoi onepaumeii. OH NO3BONSIET CLEHTPUPOBATD
1 YCTPaHUTb OBaJIbHOCTb CBapMBaEMbIX TPYO, MOMeLIaTh MIto6OMY ABUXEHNIO COeam-
HEHVS BO BPEMS CBapKW U OCTbIBaHWS, MPeaoTBPaTUTb NpoBMUCcaHme TpyOhbl, 3aUTUTb
COEIMHEHWE OT CllyHaliHbIX yAapoB, COBMIICTN HEOOXOAMMYIO COOCHOCTb CBapMBaeMbIxX
Tpyb 1 feTann B NpoLLEeCCe CBAPKU.

®o7104.2.6.
CHsiTne ¢packu ans obnerdeHusi
HageBaHus MydTbl

Puc. 4.2.17. YcTaHoBka Tpyb C NepeKkocoM siB/ISIETCS] OAHOM U3 NMPUYnH HeKa4eCTBEHHO CBapKUy.

CBapKa pr6 C Ype3mMepPHbIM CKOCOM MOXXET rpuBecTy K CMELLeHUIO N 3aMblKaHUO BUTKOB Crivipasiu,

BbITeKaHWIO pacnsaBa N3 30Hbl CBaPKn U rip.

Mpwn cBapke Tpyb 60/bLLOro AMamMeTpa Takke HeobxoaMMO 06eCcneynTb HEHANPSIXKEHHOE MOJIOXEHME conpsirae-
MbIX feTanel, T. . KOHUbI TPYO, BXxoasaLme B My(dTy, HE [OMKHbI HAXOAUTLCS MO, BO3AENCTBUEM N3rnbatoLLMX Ha-
NPS>XEHUA 1 NOL, AEACTBMEM YCUNNIA OT COOCTBEHHOIO Beca. [pn He06X0AMMOCTM NPUMEHSATL NOACTaBKM, Yropbl
VN NOoAxXoAsiine yaepxueatoLime npucrnocobneHms. Cnegyet cobnogatb HEHaNPsXKeHHY GUKCALMIO CBaPHbIX
COEONHEHUI 00 UCTEYEHNSI BDEMEHM OCThIBAHUS CThiKa. HanpsxkeHHOe NonoXeHne BCTaBNEHHbIX B My(QTy KOHLIOB

TPYO MOXET NMPUBECTU K HEKAYECTBEHHOMY COEAVHEHMIO.

LleHTpauus Tpyd npun ceapke mydTamum ¢ 3H npon3BoamTcs 40 BENNYNHBI, MO3BONSAOLLEN 6E€3 YPE3MEPHOI0 YCU-
s HagneTb MyPTy Ha KOHew, TPyObl. MOHTaX MOXeT OCYLLEeCTBIATLCSA MOCPEACTBOM PABHOMEPHbIX MO NEPUMETPY
TOPLEBOM YaCcTX yoapoB N1acTUKOBLIM MOJIOTKOM. Ecnun HaaBuxeHne MydTbl Ha TPYOY NPOUCXOAUT C HPE3MEpPHbLIM
YCUIIMEM, TO CMELLEHNE, 3aMblKaHVE N1 0O6PbIB BUTKOB Cnipany ¢ 60/bLLIOM BEPOATHOCTBIO MOTYT UMETb MECTO.

Puc. 4.2.18. HegoctartoyHoe BBegeHve Tpybbl B My DTy SBASETCS O4HOM

U3 NPUYNH HEKa4YeCTBEHHOV cBapku. [1osIHOTY BBeAeHsI TPYObl B My@dTy KOHTPOIMPYETCS

10 OTMETKE 3apaHee cAe/laHHOM MapkepoM Ha MOBEPXHOCTU TPYObI.
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Ha kayecTBO cBapku TpyO OKa3bIBAET BANSHUE U X OBANIbHOCTb, KOTOPAs MOXET MOSIBUTLCS OT ANNTENBHOIO Xpa-
HeHus TpyO B LUTABenNsiX av npu ux noctaBke B 6yxTax. MakcumanbHO A0NYCTUMBI/ NPOCBET MeXAy Tpyooin
n mydTOi No BCeMy AnamMeTpy He A0JDKeH npeBbiwaTtb 3 MM. Ecnn 13-3a oBanbHOCTM TpyObl 3a30p Mexay
OTLLEHTPOBaHHOM Tpyboi n mydTon cocTtasnseT 6osee 3 MM (pasHuua B guameTpax > 6 MM), TO Takum Tpybam
B Npefenax 30Hbl CBapKy HEOBX0AMMO npuaaTe kpyrnyo dopmy. Kanmbposka (ycTpaHeHne oBasibHOCTM) KOHLIOB
TpyO OCyLLEeCTBASETCS cxXaTnem Tpyd B 3aXMMax LeHTpaTopa uiv no3uumoHepa. Ecnm ncnosbayemblie No3nLMOHEPDI
HEe MOryT 00ecneynThb BbilMpaBiieHNe KOHLLOB TPYD 3a CHET X 06XaTusl, MICNOMb3YKTCS CneLuvanbHble CKPYrnsiowme
(kanubpyoLme) 3aXrMbl, ycTaHaBIMBaeMble Ha paccTtosHum 15-30 MM OT TOpLOB AeTanel nnm MeTok Ha Tpybe.
na npenBapuTensHOro BbinpaefieHns Tpyd 0COBEHHO D@ EKTMBHbI PYyYHbIE TMAPABINYECKME BblPaBHUBAIOLLME
MaLLUVHbI.

®or10 4.2.7. lhapasivyeckme BbipaBHUBAIOLLME MaLLUMHbI TO3BOJISIOT YyCTPAaHUTL 0BaJIbHOCTb TPYO
11 Ka4eCTBEHHOV cBapku B My¢Te ¢ SH

HenocpencTBeHHO Nepes cBapkoi (NpeasapuTenbHbIM NPOrPeEBOM 1 CBApPKOW) TpyO 1 AeTaneit noasepraioT npo-
TUPKE CBaprBaeMbIe HapY>KHbIE MOBEPXHOCTU TPYO 1 BHYTPEHHNE NOBEPXHOCTU AETasel pacTBOPUTENSIMU (CMIMPTOM
WM aueTOHOM) C LeNbio YAANEHUS XUPOBbBIX MNSATEH Y MOBEPXHOCTHLIX 3arpPA3HEHUIA, NOSIBUBLLMIXCS 32 NEepUon nx
KpenneHus. ns 06e3xXnpuBaHns UCMosib3ytoT 6eCLIBETHbIE OAHOPA30BbLIE BNUTLIBAKOLLME Y HE BOPCUCTbIE ByMakHble
candetkn. 06e3xupuBaoLLas XUAKOCTb Nepes HayasioM CBapKu A0J/DKHA NOJIHOCTbIO UICNapUThCS.

BHumaHue! B mydTax ¢ 3H anametpom 280 —710 MM npeayCMOTPEH PEXUM NpeaBapuTeNbHOro nporpesa.
OT0 pexnmM MOXeT ObITb MCMOJIb30BaH HEMOCPEACTBEHHO Nepes HayaioM CBapku A1 yMEHbLUEHUS 3a30pa Mexay
MydTOI 1 Tpybon o Tpebyemoi BennymHbl. B pexrme npegBapuTenbHOro nporpesa MydTa pasorpeBaeT BBe-
OEeHHYI0 B Hee Tpyby o Temnepatypbl ~ 90°C. Mpu ykazaHHOW TeMnepaType NponcxoamT MakcumMasbHoe TennoBoe
paclumpeHue Tpybbl 6e3 ee nnasneHns. PaclumpeHnus camoit MydTbl NPy 3TOM He NMPOMCXOANT 3a CHET MMEIOLLIMXCS
y Hee «pebep XeCcTKOCTU». ECnn nocne ncnosib30BaHNs HECKOBbKMX LIMKIIOB NPeABapUTENLHOIO NPOrpeBa He yaa-
JIOCb 32 CYET pacLuMpeHunst Tpybbl CBECTM 3a30p K TPeByeMOMY MUHUMYMY, TO KQYECTBEHHAsi CBapKka AaHHOWN TpyObl
HEBO3MOXHAa 1 HE0OX0AMMO NPUMEHEHNE CMNELMANBHBIX MPUCNOCOBNEHUIA, NCTIPABASIOLLMX reOMETpUio TPYObI. ns
MydT arametTpom 280-450 MM pexm npeaBapuTenbHOro Nporpesa NPUMEHSETCs NCXoAs U3 YCI0BUI NpoBeae-
Hug paboT. Ang mydT anameTtpom 500-710 MM MCNONb30BaHME pexrma npeaBapuTenbHOro Nporpesa ABAseTcs
obg3artenbHbIM. [ocne OKOHYaHUsA Npouecca NpeaBapuTensHOro Nporpesa (~12 M1H) HeobxoaMMO AaTh BpeMSs s
pPaBHOMEPHOIo pacnpenenerHns Tenna. B aTo BpemMs MOXHO, Npy HEO6XOAMMOCTU, MPOU3BOAUTL MPOLLECC NPOrpesa
BTOPOU NONIOBUHbLI My®Thl (MydThl AnameTpom 280 MM 1 Bonee UMEIOT padaesibHble Cnupanu, 1 Kaxaas CTopoHa
cBapuBaeTCs pasfesibHo)*.

[Tockonbky pexxmm nNpeaBapuTenbHOro NPorpesa HENOCPEACTBEHHO NPEALLECTBYET PEXUMY CBapPKM, TO COean-
HEeHVe JOMKHO ObITb MOJIHOCTLIO NOArOTOBMIEHO K CBapKe.

HecMoTpsi Ha BO3MOXHbIE CTECHEHHbIE YC/I0BUS, HE0OX0AMMO 0becrneyunTb MOJHY0 3almMTy CBApPHOro coeam-
HEeHVs OT nonagaHusa Bnaru, necka u np. ns atoro nocne cbopkm coegnHeHns 3a3op Mexay MydTon n Tpyboin
3aKpbIBAIOT C MOMOLLBIO KNENKOM neHTol. [epekpbiTie 3a3opa BO BPeEMsi CBapKkM (NpeaBapuTebHOr0 Nnporpesa)
Heob6xo0aMMO, Tak Xe, BO n3bexaHuve TennoBbix NoTepb. [ns n3bexaHus noTepb Tenia 3arywalTcs U OTKPbITble
KOHL|bl CBapnBaeMbIX TPYO.

TexHoNOrM4Yeckuii Npouecc CBapku Tpyod C MOMOLLbIO COeAUHUTESIbHBIX AeTanei ¢ 3aknagHbIMy Harpeea-
TensiMu BeAeTcs B clieAyloLeil nocneaoBaTesibHOCTU:
e 06paboTaHHbIE KOHLbI TPYO BBOAAT BHYTPb COEAMHUTENBHOW AeTanu 4o ynopa

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

* [laHHble npueoasaTes Ans mydTt FRIATEC.
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3akpennsaT TPyObl BMECTE C COeAMHUTENbHOW AeTasiblio B CreLmanibHOM LEHTPUPYIOLLEM

1 GUKCHpyoLLLEM NPUCNocobaeHnn (NO3ULLMOHEPE);

NOACOEAMHSIIOT annapaT K 3N1eKTPUYECKOM CETU NI aBTOHOMHOMY 3J1IEKTPOreHepaTopy,
obecneynBaioLLEMY HEOOXOAMMOE HAaNPSXKEHNE Y MOLLHOCTb;

NPUCOEOMNHSIIOT CBapOYHbI kabesb K BbIBOAAM 3akaHOro Harpeeartesns aetanu;

BBOASAT B NaMsATb annaparta TpebyeMblii pexnm cBapku (Mpeanporpesa) M KOHTPOIMPYIOT MO ero AUCIEe
3aflaHHOE Harnpsi>XXeHne 1 Bpems;

3arnyckalT NPoLEecc CBapku (Mpeanporpesa) HaxkaTuemM KHOMKN «MyCK»

(nocne 3anycka yukna BeCb HE0OX0AMMbI TEXHOIOMMYECKNIA MPOLLECC NPOXOAUT B aBTOMaTUYECKOM PeXnme);
KOHTPOJSIPYIOT BM3YyasibHO NPOXOXAEHNE npoLecca cBapku (Mo aucnneio annapaTta)

1 o6pasoBaHme CBapHOro coeanHEeHUs (Mo BbIABUXEHWIO MHANKATOPOB CBapPKN);

NnocJsie OKOHYaHWS CBapKW 1 eCTECTBEHHOIO OCTbIBAHUSA* MOJIYYEHHOIrO COeAMHEHUS N3BMEKaloT TPYObI

13 3aX1MMOB MO3NLMOHEPA 1 MPOCTaBAAIOT HA CBAPHOM COEAMHEHNN ero NopsiaKOBbI HOMEP KPacKoii
VN MapKepPHbIM KapaHaaLloM.

AHanornyHelM criocobomM CBapHOE CoeaNHEHME MapKMPYIOT, MPOCTaB/Iss HA HEM HOMEP KneimMa ceapLumka. MNapa-
MEeTPbI PEXMMOB CBapPKM BBOASAT B MaMATb CBAPOYHOr O annapara B COOTBETCTBUN C MPUHSATLIMU A1 UCNOJIb3YEMOro
Tna AeTanu NPUHLMNaMU 1 BO3SMOXHOCTSIMW CaMOr0 CBapOYHOro annapara (LUTPMXOBOW KoA, cuctema obpaTHom
CBSI3U NN PYYHOM BBOL).

OCHOBHbIM cnocoboM BBOAA MHGOPMaLNK ABNSETCS LUTPUXOBOM KOA, MHPOPMaLMS C KOTOPOro C MOMOLLBIO
dOTOONTMYECKOrO KapaHaalla BBOAUTCSA B CUCTEMY YMNpaBfeHNs CBapo4HOro annapata. CuntelBaHME NPOn3BOOAT
C [MaBHOIO LUTPUXOBOIO KOAA, PACMOJIOKEHHOrO B BEPXHEWN YaCTU 3TUKETKN-HakNenku. Mocne cunTbiBaHUS WTPUX-
KOAa AaHHble aeTtanu ¢ 3H [omKHBI COOTBETCTBOBATL AAHHBIM, MOSIBMBLUMMCS Ha aucnnee annapara. LLTpuxoson
KOA, HAXOOSALLMIACS MOZ, MaBHbIM LUTPUXKOAOM, COAEPXUT AaHHbIE AN 0OpaTHOr0 OTCNEXMBAHUS U3OENNA 1 Npn
CcBapke n3[enuii He ncnosnbayetcs. LLTpuxkon cBapku HAHECEH Ha 3TUKETKE 6eNOro LBETa, LUTPUXKOA, Npeanporpesa
(ana MydT, UMEIOLLMX 3TOT PEXUM) HA ITUKETKE XENTOoro useta ™.

B cnyyae BBofa napaMeTpOB CBAPKM BPYYHYIO HEOOXOAMMO MN0JIb30BaThCS Npunaraemoi k getansm ¢ 3H nHopop-
MaLVOHHOW KapTOYKOW, cogepxallen MHGopMaLmio O BESIMYMHE KOPPEKTUPOBKM BPEMEHN CBAPKM B 3aBUCUMOCTU
OT OKpY>XXaloLLEen TemMnepaTypsbl.

MHdopmaumsa o npoLecce CBapky perucTpmpyeTcs B NamMsaT annapara. Pacneyarka npoTokona CBapku MOXET
NMPON3BOANTLCA KaK MO OKOHYAHMM CBAPKM KaXA0ro CTbiKa, Tak U Yepes3 onpeneneHHble MPOMEXYTKM BPEMEHU,
B 3aBMCMMOCTM OT 06beMa NnamMaTn annapaTa. Harpyxatb CBapeHHbIi Tpy60onpoBo4, BHYTPEHHUM AABNEHNEM MOXHO
yepe3 10-30 MUH nocne oxnaxaeHns coeauHeHNs.

BHumaHue! MydT1bl ¢ 3H Moryt npeaycmatpuBaTbh BO3MOXXHOCTb MOBTOPHOI CBapku***. MoBTOpHasa cBapka
NPON3BOAUTCSH B TOM CJly4yae, Koraa eCTb COMHEHUS B Ka4eCTBe NOoJIy4eHHOro coeguHeHus.

Mpwu cBapke ¢ Tpybamu ceasioBbiX OTBOAOB CHavyana peKoOMeHAyeTCsl NPMBapuUTbL OTBOA, K MarncTpasnbHon Tpybe
TpybonpoBoaa, a 3aTem kK ero naTpyoKy noaroHseTcs 1 NnpuBapnBaeTcs oTBoaHas Tpyda. B cnyvyae obHapyxeHus
6paka npu ceapke 0TBOAA 3Ta CBapka GpakyeTcs 1 psaaoM Ha Tpybe NprBaprBaeTCs HOBbIV OTBOA.

[ns cennoBbIx OTBOLAOB U APYrvX U3OENNIM aHaNIOrMYHOro Tuna nocsie CBapku U OXIaX4eHNs COeaNHEHNS NPon3-
BOOAT CBEPJIOBKY (Ppe3epoBaHme) CTEHKN TPYObl 419 COeAMHEHNS BHYTPEHHMX NONOCTEN 0TBOAA U MarncTpasibHOM
Tpy6bl. Mepen Havanom dpesepoBaHnsa PEKOMEHAYETCS BblAepXaTb CeQ/I0BOM 0TBOS, elle B TedeHne 15-20 MuH
(B LOMNOJIHEHNE KO BPEMEHU €0 OXJIXKAEHWS NPU CBapKe).

Kak 6b110 y)Xe 0TMeYeHo, COaBMMBaHNE KOHTAKTUPYIOLLMX NMOBEPXHOCTEN TPyObl U aeTanm obecneymBaeTca 3a
CcYyeT TensIoBOro paclumpeHns Tpyobl. MNoaToMy, noarotaBaneas TPyobl K CBapke, BaXHO He TOSIbko o6ecneunTb
KayeCTBEHHYIO 3a4MCTKY KOHLLa TPYObl A9 yAaneHUs NOBEePXHOCTHOIO OKUCJIEHHOIO U 3arpsi3HEHHOr o CJ1o9,
HO ¥ 06ecne4YnTb MUHUMAaJbHbIA 3a30P MEXAY HaPY)KHOV NOBEPXHOCTbIO TPYObl U BHYTPEHHEN NOBEPXHO-
cTbio petanu. MHavye, n3-sa oTCcyTCTBUS CAABNMBaHUA U HEOOXOAMMOro Te4YeHUs pacrnnasa, nony4yeHve
Ka4yeCTBEHHOro CBapHOro coeguHeHus 6yaeT HEBO3MOXHbIM.

HeTo4HOCTb NOAroHKM CBapMBaeMbIX MOBEPXHOCTEN NPUBOAUT K MOSABJIEHNIO 3230P0B U, KaK C/IeACTBUE, K CHUXE-
HWIO MPOYHOCTHBIX XapakKTeEPUCTUK COeaNHEHMS. Ha BENnYMHY 3a30pa BNVSIET XapakTep MexaHN4ecko 06paboTkm
(3auncTkm) TpyO, MX OBaSIbHOCTb, U3rnbd obpasyoLlein TpyObl U Apyrve aHanornyHble GakTopbl.

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

* VIaBnekarb r1os1iy4eHHOe CBapHOE COEANHEHUNE U3 3aXVMOB LIEHTPUPYIOLLEro npucrocobieHus (no3uumoHepa) caeayeT T0/1b-
KO rocJie ero roJsIHoro eCTeCTBEeHHOr0 OX/1aXAeHus, T. €. Koraa Temreparypa Ha NoBepxHOCTU geTasm coctaBut He bosee 50 C.
** [laHHble npuBoasaTcs ans my@dt FRIATEC.

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

K kayecTBy CBapHbIX COeANHEHWI NPeabABNSAIOTCA 0COOble TPeboBaHWs, Lebio KOTOPLIX ABASETCS nojy4yeHue
SKCMJlyaTaLMOHHO HAaAEXXHOCTU COeAUHEHWIA, He YCTynatoweil HaAe)XXHOCTU CaMUX MOJINATUIIEHOBbLIX TPYO.

KOHTpOsb KayecTBa CBapPHbIX COEAMHEHWN NPU3BaH BbIABASTbL BO3MOXHbIE UX AedEKTbl — HEAOMYCTUMbIE OT-
KJ/IOHEHWA B NapameTpax LWBa oT TpebGoBaHuii HOPMaTUBHOW AOKYMEHTAaLMM — U NpeAoTBpaLlaTb NPUYMHbLI UX NOSB-
nenHus. NpUMEeHNTENbHO K CBapHbIM COEANHEHNAM Mo, TEPMUHOM «edeKT» MOHUMAIOT TaKKe CTPYKTYPHbIE MUKPO-
1 MaKpOHEOAHOPOAHOCTN, BO3HMNKAIOLLIME B CBAPHOM LLIBE BC/IEACTBUE HAPYLLEHW TEXHOJIOT MM NOArOTOBKM CBapW-
BaeMbIX KOHCTPYKLMIA, X COOPKM 1 CBAPKM.

Mo cBoemy pacnosioxeHunto aedekTbl NoapPasfensoTcs Ha BHELUHUE V1 BHYTPEHHME.

TexHnyeckme TpeboBaHMS K KOHTPOJIIO KAYeCTBa U METObI UCMbITAHWIM PasMYaloTCs B 3aBUCUMOCTM OT cnocoba
MONy4€HNS BbINOIHEHHbIX CBAPHbIX COEAVHEHWN: OOHW — AN CBAPKM HArpeTbiM MHCTPYMEHTOM BCThbIK U Apyrve — Aas
CBapKy Npv NOMOLLM AeTanen ¢ 3aknagHbIMU 3NieKTpoHarpesaTensiMu.

B 3aBUCMMOCTM OT BO3AENCTBUS HA MaTepuas CBApHOro COeANHEHNS UCTONb3YEMBbIE AN OLEHKM Ka4eCTBa CBap-
HbIX COEAMIHEHUIN METOAbI KOHTPOJIA NOAPA3aeNA0TCA Ha paspyLualoLme 1 HepaspyLuatoLwme.

Kpome aToro, MeTofbl KOHTPOJISA NOAPa3aensoTCs Ha 0653aTeNbHbIE (3KCMPEeCcC-MeToAbl), MPOBOANMbIE NMPU CTPO-
MTeNbCTBE N1abopaToOPUSMU CTPOUTENIbHO-MOHTaXHbLIX OpraHM3aLuii, 1 crneLlmasbHble, KOTOPble PEKOMEHAYITCS K
MCMNOJIb30BaHMIO OTPACEBLIMU UCTIbITATENbHBIMU LLIEHTPAMM B Clly4ae He06X0aMMOCTY NOATBEPXKAEHNS PE3yIbTaTOB
3KCMpPEeCcc-MeToa0B, NPOBEAEHUNS YINyBEHHbIX UCCNef0BaHNN N APYTrUX LLEnen.

MepeyeHb 06a3aTeNbHbIX U CheumasibHbiX METOO0B KOHTPOSA Afs pa3inyHbiX Cnocob0oB CBapku NpuBeaeH
BTabn. 4.1.3un4.1.4.
Tabnuua 4.1.3

MepeyeHb 0693aTeNbHbIX METOA,0B UCNbITAHUI (3KCNpPecc-MeToa0B)

Cnoco06 ceapku
MeTopabl ucnbiTaHUM HarpeTtbim Letansimu ¢ 3H
MHCTPYMEHTOM BCTbIK
1. BuayanbHbIin KOHTPOSb + +
2. VicnbiTaHre Ha 0CeBOoe PacTsKeHMe +
(MakcMmanbHOEe yOoJIMHEHWE NPy pa3pbiBE)
3. YnbTpa3BykOBOW KOHTPO/b +
4. TvapaBanyeckmne 1 NHeBMaTUYeCckmne UCnblTaHns + +
5. VcnblTaHne Ha cnnwmBaHme +
6. VcnbiTaHve Ha OTpbIB +

Tabnuua 4.1.4

MepeyeHb cneunanbHbIX METOA0B UCTbITAHUN

Cnoco6 cBapku

MeToab! uCnbiTaHU Harpetbim

MHCTPYMEHTOM BCThbIK Aetansmn ¢ 3H

1. VcnbiTaHme Ha cTaTuyeckuii narnd + -
2. VcnblTaHye Npy NOCTOSHHOM BHYTPEHHEM AaB/IEHNN + +
3. VicnbiTaHne Ha AnnTenbHOe pacTsxeHue +

4. VicnblTaHe Ha CTONKOCTb K yaapy = +

B ycnoBusix CTPOMTENBHOIO NPOU3BOACTBA UCMOJIb3YIOTCS TOJIbKO 3KCMPECC-MeToAbl, KOTOPbIE MOTYT ObITh TEX-
HUYECKN NEerko peanm3oBaHbl C NCMONIb30BaHMEM LLMPOKO PacnpoOCTPaHEHHOr0 NUCMbITaTeNlbHOro 060pPyaOBaHS
(pa3pbiBHbIX MaLUWH, Npubopos Y3K 1 np.). A1 OLUeHKM LWLBOB 9KCNPEeCcC-MeToaamMmu HeobxoamMmbl OTHOCUTENbHO
HEeOO0JbLLME NPOMEXYTKM BPEMEHN (OT HECKOJIbKMX MUHYT [0 HECKOJIbKNX YACOB), B OTAINYME OT CrneLmasnbHbIX MeTO-
[0B, KOTOPbIe HanpaB/ieHbl B OCHOBHOM Ha ornpeaeneHne AJnTesibHOM NPOYHOCTM 00pas3L0B CBAPHbLIX COEAMHEHWI
1 Ha NPOBeAEHME KOTOPbIX TPEBYIOTCS AECATKM, @ MHOrAA U COTHWU YacoB.
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TpeGoBaHMa 1 0COGEHHOCTN NPUMEHEHUS 3KCNPEeCcC-MeTO40B KOHTPONS

CBapHbIX COeANHEHNI BKJIIO4alOT:

e BU3YyaJibHbIl KOHTPOJ1b, KOTOPOMY MNOABEPralOTCA COeAMHEHMS, BbINOSHEHHbIE loObIM Coco60M CBapku
1 NMPOBOAMMbIE NMYTEM NOMCKA BHELLUHMX NPU3HAKOB AedEKTOB.

Bunapbl nedekToB, BbIIBASIEMbIX BU3yasibHbIM KOHTPOJIEM, MPUBELEHbI H/XE B AAaHHOM pasfene;

° MCMNbITaHME HA OCeBOEe pacTsXXeHue (OTHOCUTENbHOE YO/ IMHEHWNE MPU Pa3pbIBE), NCMNONb3yeEMOE
O19 COeANHEHWI, BbINOIHEHHbBIX CBAPKOW HArpeTbiM MHCTPYMEHTOM BCTbIK, M XapakTepuaylolee Ka4eCTBO LBa
Mo TUny paspyLleHns;

* yNnbTpPa3ByKOBOW KOHTPOb (Y3K) CTbIKOBbIX COEANHEHNIA, MO3BONSAOLLNIA BbISBAATH
BHYTPEHHME CKPbITble AedeKTbl TUMNa ra30BbIX MOP, HECMJIOLHOCTEN U MOCTOPOHHUX BKIIIOYEHWIA;

* rmapaBsnyeckme v NHeBMaTu4eckue UCnbITaHud, NpoBOAUMbIE NPU caaye TpybonpoBoaa B aKCnyaTaumio,
KOTOPbIM MOABEPraloTCH CBAPHbLIE COEANHEHNS, BbINOJIHEHHbBIE KaK CBAPKOM HArpeTbiM MHCTPYMEHTOM BCTbIK,
Tak 1 CBapKOW AeTansiMn ¢ 3aknagHbIMN HarpeBaTensmm;

° UCMbITaHME Ha CMJIIoLWMBaHUE, NMPUMEHSEMOE 4151 COEANHEHWNIA, MOSTYYEHHbIX NPY NOMOLM aeTanen MypToBOro
Tuna ¢ 3aknagHbIMU HarpeBaTensiMum, NPy KOTOPOM ONPeaenseTcs NPOLEHT Aekore3nn (0TpbiBa) CBapHOIo LUBA;

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

[na npenynpexneHus 1 BbisBNeHnsa 0edeKkToB NPn COOPYXEHNM TPyOOoNpoBOA0B peanndyeTcs CUCTEMHbIN MOf-
X0[4, K NPOBEAEHMIO KOHTPOJIA KayeCcTBa CBAPHbIX COEANHEHUIN C UCNOSIb30BAHNEM METOA0B, BK/IIOYEHHbIX B Nepe-
YyeHb 00s3aTeNbHbIX METOAUK KOHTPOS. B npouecce CTpoUTENbCTBA OCYLLECTBAAIOT BXOAHOW, ONepauyOHHbIN
1 NPUEMOYHbIN MPON3BOACTBEHHbIN KOHTPOJIb, @ TaKXXe KOHTPOJIb U MPUEMKY BbINMOJIHEHHbIX PAOOT 1 3aKOHYEHHbIX
CTPOUTENBCTBOM 0ObEKTOB 3aKa34NKOM.

BxofHOI KOHTPOJIb 3aK/TI04AETCS B OLLEHKE MOCTynaloLwmx Ha 0O6bEKT CTPOMTENBCTBA MaTepmnanos: Tpyo, co-
€[IVIHUTENbHbIX AeTanen n apyrux naoenunin. Npu BXogHOM KOHTPONe MatepuasnoB cienyet NpoBEPUTb BHELLHUM
OCMOTPOM KX COOTBETCTBME TPeOOBAHMSIM CTaHOAPTOB MW APYrX HOPMATUBHBLIX COMPOBOAMTENbHbBIX [OKYMEH-
ToB. MNMoapo6HO 0 BXOAHOM KOHTpOe 6bino pacckasaHo B Pasaene 3 «TpaHCnopTUpoBaHue, XpPaHEHWE N BXOLHOM
KOHTPOJIb MNOANSTUIEHOBBIX TPYO».

OnepaumroHHbI KOHTPOJIb NPOBOAUTCS NPU cOopKe 1 cBapke Tpy6onpoBoaoB. OnepaLioHHbI KOHTPOb AOJIXKEH
OCYLLECTBNATLCS B XOAE BbINOSIHEHNSA NMPOU3BOACTBEHHbIX Onepalmii n o6ecrneynBaTb CBOEBPEMEHHOE BbISIBIEHME
nedeKToB 1 NPUHATME MEP MO NX YCTPAHEHMIO U NPpeaynpexaeHuIo.

Mop, onepaumMoHHbIM MOHMMAETCA KOHTPOJb, OCYLLLECTBASIEMbI HA 3Tane CTpouTenbcTBa TpybonpoBoaa Hemno-
CPEACTBEHHbIMU NCNONAHUTENSMM PabOoT (CBAPLLMKOM 1 MAacTePOM, BEAYLLMM XypHan NpPou3BOACTBEHHbIX PaboT)
B MPOLLECCE BbINOSIHEHNS BCEWN LLEMOYKM TEXHOIOMMYECKNX Onepaunii, NpeaycMOTPEHHOM TEXHONOTMEen Noy4eHus
CBapHOro coeamHerus. Mpu onepaurioHHOM KOHTPOJE, B HAaCTHOCTW, MPOBOASAT MPOBEPKY Ka4ecTBa NOArOTOBKYM TPYO NOA,
cOOPKY 1 CBAPKY, KOHTPOJIb TEXHOIOMMYECKOro pexuma cBapkm. KauecTBo cBapHbIX COeaNHEHMIA NPKY onepauyoHHOM
KOHTPOJ1E KOHTPONNPYETCS BHELLUHM OCMOTPOM U U3MEPEeHUsIMU Npon3BoauTenem paboTt (MacTepom) C yHacTmem,
npu Heo6XoAMMOCTU, CTPOUTESIbHOW nabopaTopun.

[Mpn onepaunOHHOM KOHTPOJE NPOBOAUTCS TaKXe U3ro-
TOBJIEHUE U UCMbITaHME NPOOHbIX (AOMNYCKHbIX) CTbIKOB,
ABJISIIOLLEECH Ba)XHeNlW e Mepon No npeaynpexaeHnio
nosBneHua aedeKToB. STV UCMNbITaHUS (MHOrAA Ha3blBaeMble
npeanynpeauTenbHbIM KOHTPOIEM) NPOBOAATCS HA CTaANN MOA-
rOTOBKM K CTPOUTENBLCTBY. KaueCcTBO NPO6GHbLIX CThIKOB OLEeHNBA-
€TCs BU3yasibHbIM KOHTPOMEM N MEXaHNYECKUMMW UCTbITAHUSMW
C NpUBNeYeHeM CTpouTeNbLHON nadopatopun (poto 4.2.8-4.2.9).
3TOT TUN ONepaLuoOHHOro KOHTPOJI PEKOMEeHAYyeTCo K pe-
rysispHOMY NpUMeHeHuto 3aKka34ynkom n obecrnevymBaeT Kak
MMHUMYM MaKCUMaJibHYI0 OTBETCTBEHHOCTb Moapsaaunka
Mpu BbINOJIHEHUU UM KOMIJIEKCa paboT no ceBapke.

Mpoknagka n MOHTAX NonuaTMneHoBbIX TPybonpoeoaos

CBapky Npob6HbIX CTHIKOB OCYLLECTBASIOT B YC/IOBUSX, NpU-
GNIMXKEHHbIX K YCJIOBUSIM CTPOUTENbHOW nnowaaku. NpobHblie
CTbIKM M3roTaB/MBAIOTCH U3 OTPE3KOB MOJINATUIEHOBLIX TPYD
nonnHol He meHee 300 MM, CBapeHHbIX Mexay coboi npu no-
MOLLLM HArpeToro MHCTPYMEHTA BCThIK N MydT C 3aknagHbIMn ®oT10 4.2.8. UcnbiTaHysi CTbIKOBbIX CBapPHbIX
HarpesaTenamu. coeanHeHwii B naboparopumv UKATMNJIACT
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3 . -
®oT0 4.2.9. ObpaseL ¢ pparMeHTOM CTbIKOBOIO CBapHOIro coeanHeHus (1).
KOHTPOJIb Ka4ecTBa CBapHOIo LUBa MPOXOANT MyTEM MEXaHU4eCKOIro UCrbITaHus 06pa3La Ha pa3pbiBHOV MalLVHE.

lMpaBuibHO BbIMOJIHEHHOE CBapHOE CoeanHeHe SBaseTcs Hanbosee npoYHsIM MecTomM 13 TpyGonposoaa
M He A@MOHCTPUPYET Pas3pyLLIEHNI CBaPHOIO LWBA B XOA€ UCMbITaHWI Ha Pa3pbiBHOM MaLuvHe (ctagmm 2 m 3)

Jnsi npoBHbIX CTIKOB, CBApPEHHbIX MeXay cob0i MydTamMu ¢ 3aKnagHbIMU HarpeBaTensiMmn, peKOMeHayeTcs nc-
nosib3oBaTh TPYOLI 1 AeTanu N3 0QHOM rpyrbl, COOTBETCTBYIOLLEN AnaMeTpy CTPOSILLLEr0Cs BOOO- UM ra30npoBoaa.
370 06YCNOBIEHO B OCHOBHOM TEM, 4TO MydThl C 3aKJ1aHbIMW HarpeBaTesisiMm 60bLUNX ANaMeTPOoB AOCTaTOYHO
[0poru, No3ToMy AJ1si NPOBepKkM paboTocnoco6HOCTM 060PYA0BaHNS MOXHO UCMO0J1b30BaTh AeTav MEHbLLEro ava-
MeTpa, HO BXoAsLwme B ogHy rpynny. K ogHMM rpynnam TUnoBbIX NpeacTaBUTENein:

e TOCT 18599-2001 oTHOCUT TPYObl C HOMUHAJbHLIM HAPYXHbIM ANaMeTPOM — 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.

MpreMoYHbIii NPOU3BOACTBEHHbIN KOHTPOJIb — 3aKJIIOYNTESbHBIA 3Tan KOMIJekca MeponpusaTuii no obecne-
YEHMIO Ka4yecTBa CoopyXaeMbix TPy6onpoBoaoB. OH 3akIlo4aeTCs B MPOBEPKE KAYECTBA BbIMOSIHEHHbLIX CTPOUTENb-
HO-MOHTaXHbIX paboT, a Takke OTBETCTBEHHbLIX KOHCTPYKLUMIA. [115i NONMaTUNEHOBLIX TPYOONPOBOAOB NPUEMOYHbIN
KOHTPOJIb KPOME MPOBEPKN COOTBETCTBUSA TPyOONpoBOoAa TpeboBaHNAM NpoekTa npeaycMaTpuBaeT NpoBeaeHne
HEepaspyLLALLLEro KOHTPOJIS CBAPHbLIX COeAMHEHUI GU3NYECKMMN METOAAMU N TUOPABANYECKUE UV MHEBMATUYE-
CKMe UCnbITaHus TPybonpoBOAa HA FEPMETUYHOCTb.

KOHTpOb BbINOJSIHEHHBbIX PA0OT 3aKa34YMKOM 3aKJII04HAETCS B MPOBEPKE COOTBETCTBMSA CMOHTMPOBAHHOM BOJO-
W1 ra3opacnpenennTenibHoOn CUCTEMbI MPOEKTY U NMPeACTaBAEHHON MCMOMHUTENIbHOW OKYMEHTaLMK, TPeOoBaHNSM
CTPOUTENbHBLIX HOPM U NMpaswJl. Mo pesynsrTataMm NPUHUMAETCS PELLEHME MO NpUeMKe 0O6beKTa B 9KCMyaTaLmio.

Bu3yanbHbI KOHTPOb CTBIKOBbIX COEAUHEHUN

Bu3yasibHblii KOHTPOJb CBAPHBLIX COEANHEHWIA 1 UBMEPUTESbHbI KOHTPOJIb FTEOMETPUYECKNX MapaMeTPOB AOIKHbI
NPOV3BOAMTLCS HA BCEX CBAPHbIX COEAVNHEHUSIX.

I

B makc /
SDR 11 ; SDR 11 —

B MuH

Puc. 4.2.19. lNapameTpel rpata
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Tabnuua 4.1.5
MapameTpbl HApPY>XHOrO rpaTa

dakTuyeckas ToNwWmMHa BbicoTta rpata V, mm WunpuHa rpaTta B, mm
LGl L MMH. Makc. MMH. Makc.
[o5 1,5 2,5 3 6
5-7 1,5 3,5 4 7,5
7-10 2 4,5 5,5 10
10-13 2,5 5) 6,5 13
13-16 3 5,5 9 16,5
16-20 8.6 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

BHelwHui BUA, cBapHbIX COeAUHEHWUN, BbIMOJIHEHHbIX CBAPKOW HarpeTbiM MHCTPYMEHTOM BCTbIK, AOJDKEH
oTBe4YaTb CjeAyloLwum TpeGoBaHUaM:
* pa3Mepbl BaNMKOB HAPY>KHOMO rpaTta LUBOB B 3aBUCMMOCTM OT TOJILLMHbI CTEHKN CBapuBaeMbix TPy (aeTanem)
[OJIXHbI COOTBETCTBOBAThL Tab. 4.1.5;
* BaJIMKN CBAPHOIO LLIBA AOJIKHbI ObITb CUMMETPUYHO M PABHOMEPHO pacnpeneneHbl Mo OKPY>XHOCTU CBapEHHbIX TPYO;
* CMELLLEHME HapYXHbIX KPOMOK CBapUBaeMbIX 3aroTOBOK HE AO/MKHO npeBbiwate 10% OT TOAWMHBI CTEHKN
TPYObI (aeTann);
* BMagviHa Mexay Banukamu rpata (A — nMHMs CnaaBneHns HapYXXHbIX MOBEPXHOCTEN BAJIMKOB rpaTta)
He [L0/IKHA HaXOAUTLCS HUXE HapyXXHO NOBEPXHOCTM TPYO (aeTaneit);
* CUMMETPUYHOCTD LLIBA (OTHOLLEHME LUMPUHBI HAPYXXHBIX BaNIMKOB rpaTa K 00LLen lnprHe rpaTta) AomkHa ObiTb
B npenenax 0,3-0,7 B nto6oi Touke wea. Npu cBapke Tpyd C COEANHUTENBHBIMU AETaNIMU 3TO OTHOLUEHME
nonyckaetcs B npenenax 0,2-0,8;
° LBET BAJIMKOB J0JIXEH OblTb OAHOrO LiBETA C TPYOOI N HE UMETb TPELLMH, NOP Y NHOPOAHbIX BKIIIOYEHNIA;
° YroJ n3s0mMa CBapeHHbIX TPYO nnm Tpyobl M COEANHUTENBHOM AETaNN HE [OJIKEH NPEBbILLIATh BENINYNHbI B 5°.

Tabnuua 4.1.6
Kputepumn oueHkn cBapHbIX CTbIKOBbIX CO€ANHEHUV BHELUHUM OCMOTPOM

KpaTtkoe onucaHune Bo3moxxHasi npinHa BOSHUKHOBEHUS

1. XopoLwnii LWOB € MaaKUMn U CUMMETPUYHbBIMA CobniofeHne BCEX TEXHONOMMYECKNX NapamMeTpoB
BasIMkamMu rparta okpyrnon Gopmbl CBapKu B Npeaenax Hopmbl

Kputepum oueHkn:

pasMepbl HAPYXXHOro rpaTa

1 BHELLHWI BUA, LWBA
COOTBETCTBYIOT TPEOOBAHNSAM
Tabn. 4.1.5.
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Tabnunua 4.1.6

Kputepumn oueHkn ceBapHbIX CTbIKOBbIX CO€ANHEHUV BHELUHUM OCMOTPOM

KpaTtkoe onucaHune Bo3moxxHasi npuinHa BOSHUKHOBEHUS

2. bpak. LLloB C HECUMMETPUYHBbIMY Banukamu rpata
OOVHAKOBOW BbICOThbI B OOHOM MAOCKOCTU,
HO Pa3nNYHOWN B MPOTUBOMOJIOXHbIX TOYKAX LLUBA

[MpeBbileHe 4oNyCTUMOro 3a30pa Mexay
Topuamu Tpyb nepen cBapKomn

Kputepum oueHKu:
pasnuyue no BoicoTe 6onee 50%
B MPOTMBOMOJIOXKHbIX TOYKaxX LLBa

3. bpak.
Manbiti rpat okpyrnon popmel

HepocTaToyHoe faBneHuve npy ocaake wea
W1 Manoe Bpems nporpesa

Kputepumn oueHkm:

BENMYMHA HApPY>XHOIrO rpaTa

Mo BbICOTE U LUMPUHE MEHbLLIE
HDKHUX NPEeAeNbHbIX 3HAYEHWN,
npvBeaeHHbIX B Tabnuvue 4.1.5

4. bpak.
BonbLon rpat okpyrnon dopmbl

YpeamepHoe BpeMs nporpesa
WSV NOBbILLIEHHANA TeMrnepaTtypa HarpesaTess

Kputepum oueHku:

BEINYMHA HAPY>XHOr O rpaTa

Mo BbICOTE U LWMpUHe 6onblue
BEPXHUX NPeAESbHbIX 3HAYEHNA,
npuBeaeHHbIX B Tabnmupl 4.1.5

5. bpaxk.
HecMMMETPUYHBIN FrpaT No BCEN OKPY>XXHOCTU LLBA

PasnunyHbiin maTepuan ceapmBaeMsbix TPyo
vnun pgetanei (N3 100 ¢ M3 80), N TONWMHBI CTEHOK

Kputepuu oueHku:

pasnuyre no BbICOTE U LUMPUHE
BaJIMKOB rparTa no Bcen
OKPY>XXHOCTM LWBa npeBbiwaeT 40%

6. Bpak. Beicokuin 1 y3kuii rpar,
Kak NpaBwusio, He KacaLmMiics KpasMmmn TpyObl

YpeamepHoe OaBsieHne npu ocaake CTbika

Kputepum oueHkn:
BblCOTa BaJIMKOB rparta
60onbLUe NN paBHa ero LUMpUHe

NPy NOHWXEHHOW TeMnepaType HarpesaTters

www.icaplast.ru
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Mpoknagka n MoHTaX NonuaTuneHoBbiX Tpybonposoaos

Tabnuua 4.1.6
Kputepumn oueHkn ceapHbIX CTbIKOBbIX CO€ANHEHUV BHELULHUM OCMOTPOM

KpaTtkoe onucaHune Bo3moxxHasi npninHa BOSHUKHOBEHUS

7. Bpak. Hu3skasa Temnepartypa HarpesaTens
Manbiii rpat ¢ rnyoboKon BnagnHom Mexay BaJiMkamu npv HEJOCTAaTOYHOM BPEMEHM NPOrpeBa

Kputepum oueHkn:

YCTbE BNnaguHbl PACnosioXeHO

HUXXE HAPYXXHOW U BblLLE BHYTPEHHEN
obpasyoLwmx Tpyo

8. bpak. HepaBHOMEpPHOCTb
(aCMMMETPUYHOCTDL) BaJIMKOB rpaTa

Kputepuu oueHku:

pa3nnyme rno BbiICOTE BAJINKOB
rpara B O4HOW NJIOCKOCTHU
6onee 40% c 0 4HOBPEMEHHbIM
cMelleHnem o6pasyoLmx Tpyo
6onee 10% OT TONLLUMHbI CTEHKMN

9. Bpak. HepaBHOMEpPHOE pacnpeaeneHme rpata
no NepumeTpy LBa

Kputepum oueHku:

BbICOTa rpaTta B MECTE HEPABHOMEPHOI O BbIXOAa
60/1bLUE ero WNPKUHBI,

BNaZnHa Mexay Banvkamm rpata

HEYEeTKO BblpaXKeHa Wi OTCYTCTBYET.

B npoTnBONOAOXHOWM TOYKE LLBa

rpat umeeT pa3mepsbl, MeHbLune Ha 50% 1 6onee

10. Bpak. YpesmepHasa TemnepaTypa HarpesaTtesns,
LLloB ¢ MHOrO4YMCAEHHbBIMU HAPY>XXHBIMW 3Ha4YeHne, KOTOPOW BbllLe TeMMnepaTypbl
pakoBMHaMM NO BCEMY NEPUMETPY, LECTPYKLUVN OAHHOM Mapkn NOIN3TUIEHA.
C KOHLEHTpauuren rno Kpasm rpata, C BO3SMOXHbIMU 3aBblLLUEHHbIE 3HAYEHWS MO Bnare
crnegamMmm NonepevyHoro pacTpecknBaHus M NEeTYYUM COEONHEHUAM

Kputepuu oueHku:
MHOIO4YUCIIEHHbIE PAKOBVHBI,
PacnonoXeHHbIe

BNJIOTHYIO APYr K ApYyry
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BusyanbHbIv KOHTPONbL cOEAMHEHUN,
BbINOJIHEHHbIX NPU Nnomowm paetanen ¢ 3H

[nsa coeaviHEeHW, BbINOJIHEHHbIX NMPY NOMOLUU AeTanew (GUTUHIoB) C 3aKJlagHbIMU 3J1IEKTPOHarpeBaTeiamum,
K 3KCNpecc-MeToAamM KOHTPOJISt OTHOCSHT:
* BU3yasibHbI/i KOHTPOJb U TMAPABANYECKNE NN MHEBMATUYECKME UCTIbITAHNS,
KOTOPbIM MOABEPraoTCs BCE COEANHEHNS;
° MCMbITaHME Ha CrioWmMBaHne (ans netaner My@gToBOro Tmna) 1 oTpbiB (4151 CEAN0BbIX OTBOAOB), UCMOJIb3yeMble
B OCHOBHOM TOJIbKO NPU OLEHKE KBanudukaumm CBapLLMKa Ha aTane noaroToOBKN K CTPOUTENBLCTBY.

BusyanbHOMY KOHTPOJIIO NogJsieXxaT Bce CBapHble coeauHeHus. NMpu 3ToM BHELLUHUWIA BUA, COeAUHEHUIA
[0JKEeH OTBevaTb criefylowmum TpeGosaHnam:

» TpyObl 3a NpeaenamMu CoeauHUTENbHOM AeTanu 40/MKHbI UMETb Criedbl MexaHu4ecko o06paboTku (3a4nNCTKN);

* NHAOVKATOPbLI CBAPKM AeTane AONMXKHbI HAXOAUTLCH B BblOBMHYTOM MOJIOXEHUN;

* Yros n3sioMa CBapeHHbIX TPYD uiv TPyObl 1 COEAVHUTENbHOW AeTanu He AOJIKEH MpeBblllaTh 5°;

* MOBEPXHOCTb AeTanen He JO/IKHA UMEeTb CNeAoB TemMnepaTypHoi aedopmMaumm uim cropesLlero noiMaTuneHa;
* M0 NepuMeTPy AeTanu He O0JKHO ObiTh CIeA0B pacniaBa NoanaTuieHa, BO3HMKLLIEro B NPOLEecce CBapKu.

BuayanbHbIii KOHTPOSIb COEAMHEHWUIA, BbINMOJIHEHHbBIN AETAaNs MM C 3aKlagHbIMU HarpeBaTensiMu, 4acTo AAET UH-
dopmauuio o0 Tom, ObiN1 NPoBeaEeH NPOLLECC CBAPKM K HET. OO0 3TOM CYAAT MO NOSIOXEHUIO MHOMKATOPOB CBapPKU.
IMockonbKy MOBEPXHOCTb KOHTaKTa CKPbITA OT a3 HabntoaaTens NoBEPXHOCTbIO AeTanun, CYANTb MO BHELLHUM Mpu-
3HaKaM O TOM, Kak NpoTeKaan npoLeccbl GOPMMPOBAHUS CBAPHOr0 COEAVHEHUS, JOCTATOYHO C/IOXKHO. [oaToMy
BHELLHWIA BUA, NOBEPXHOCTN AeTann NnLb B PeOKMX Ciydasx fABASeTcs 4OCTaTOYHbIM MPU3HAKoM s 0TOpakoBKM
CBapHOro wBa. XapakrepucTnkamm Hanmumnsa gedekra MoXeT cTaTb AedOopMMPOBaHHas NOBEPXHOCTb AeTanu Ui
BUAMMOE NOsIB/IeHME pacnjaBa B 30He CONPMKOCHOBEHMS.

Kputepum oueHkM BHELIHEro Buaa coeamMHeHUN, BbIMOJIHEHHbIX NPWY MOMOLM AeTanen ¢ 3akiagHbiMy Harpesa-
Tenamu, npueeneHsl B Tabn. 4.1.7. Peaynbtatbl BHELWHENO OCMOTPA CUMUTAIOT NOJIOXUTENbHBIMU, €CNN COeANHEHNS
OTBEYaloT BCeM TpebOoBaHUAM, NMPeabsBASeMbIM K BHELUHEMY BUAY U KPUTEPUSAM OLLEHKN OedeKkToB.

Tabnuua 4.1.7
Kputepuun oueHku getanen mydpToBOro tuna n ceaJjioBbix OTBOA40B BHELLULHUM OCMOTPOM

KpaTKoe onucaHue BoamoxxHasa npun4YiHa BO3HUKHOBEHUS

1. Xopollee coeamHeHne, getanb NI0THO CobniofeHre TEXHONOMMYeCKnx onepauni
OXBaTbIBAET KOHLIbl CBAPUBAEMBbIX pr6, MHONKATOPbI M napaMeTpoB CBapPKK B npeaenax HopMbl
CBapKu BbICTYNaOT Had NOBEPXHOCTbLIO AeTaJin

Kputepum oueHku:
rmazkas NeBepxHOCTb AeTanum .

6€e3 BUANMbIX 3230PO0OB _W

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

Kputepum oueHku: %
6onee 0,5 mMm 2 = ‘ l

3. bpak. HepocTtaTouHoe 3arnybneHune KOHLOB TPpyb BHYTPb
HenapannenbHoCTb netanu uny gedpopmMaums coeamHeHns
(nckpuBneHne ocen TpyObl N aeTanun) [0 ero OCTbIBaHUS

Kputepumn oueHku:
6onee 2,0 MM Ha gve L=3¢ | " e e
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Mpoknagka n MoHTaX NonuaTuneHoBbiX Tpybonposoaos

MpoponxeHne Tabn. 4.1.7
Kputepuun oueHkm getanein MyqpToBOro Tuna n ceasioBbix OTBOA0B BHELUHUM OCMOTPOM

KpaTtkoe onucaHune Bo3moxxHasi npuinHa BOSHUKHOBEHUS

4. Bpak. YacTnyHoe nosiBneHve pacnniasa Cosur TpybGbl B NpoL,EeCcce CBapKu
NONM3TUAEHa Mo TopLaMm getanu WY CMELLEHnE crnmpanm

Kputepumn oueHku: —%
He JonyckaeTcs o [ \Fri

5. bpak. HepocTtaTto4Hoe BpemMsa CBapkm v HeQOCTaTOYHOE
MHOnKaTopbl CBAPKM B MICXOOHOM MOJSTIOXEHNUN Hanps>XXeHve, NofaBaeMoe Ha cnvpasns geTanm
Kputepuu oueHku:
He JonycKaeTcs

o
6. Bpak. YpesmepHoe Bpems Harpesa
MecTHOe pacnnasneHne NOBEPXHOCTM AeTanu WU HaNpsXXeHne NnTaHns

KpuTtepumn oueHku:

He pornyckaeTcs
nony <o

7. Xopollee coegHeHune, CobntoaeHne TEXHONOMMYEeCcKMxX onepawnini
OTBOJ, MIOTHO 061ieraeT NOBEPXHOCTb TPYObl 1 napamMeTpoB CBapKu B npeaenax Hopmbl
Kputepuu oueHku:

rnagkasi noBepxXHOCTb 0TBOAA

6€e3 VCKPUBIIEHWNI 1 3a30P0B

8. Bpak. 3a3op mexay oxBaTbiBaOLLEN YpeamepHasa o6paboTka NOBEPXHOCTU TPYObI
YyacTblo getanu n Tpybon VN HeJOCTaTOYHOE YCUne npuxaTnsa otesoaa

Kputepuu oueHku:
6onee 0,5 mMm

O Ka4ecTBe NoMy4EeHHOr0 COEAMHEHUSI MOXHO CYOMUTb 1 MO pacneyaTke napameTpoB CBapKu, KOTOPYIO NMoJyyaroT
OT 3anoMUHaIOLLLEro yCTPOMCTBA CBApOYHOro annapaTta. Takas pacnevatka B Buae HeGosbLoro npoTokosia MoXeT
[aTb BCIO Heo6xoamnmyto nidopmaumio 06 yCr0BUSX CBAPKM: TEXHOOMMYECKUX NapamMeTpax, TeMneparype Bo3ayxa,
TUMNE COeAUHUTENBHOM AeTanm U T. 4.

CpaBHUTENbHbIN aHaNN3 NOJTyYEHHbIX PACMevaTokK C NacrnopTHLIMN TPeBOBaHNSIMM HA AaHHbI B, COEAVHUTESIbHOM
OeTanu ABnseTcs 00beKTMBHbLIM NokasaTenem 4Jisi Toro, 4ToObl FOBOPUTL O HAAEXHOCTU KaXA0ro Nosly4eHHOro co-
eanHeHust. CooTBETCTBEHHO, NMPW NPOBeAEeHUN paboT Ha Tpacce CTPOUTENbCTBA A0JIXXHA OblTb 06ecneveHa TouHas
MapKMpPOBKa CBapHbIX COeAMHEHMI B COOTBETCTBMM C MOPSAKOBLIM HOMEPOM CBapO4YHOro NpoToKosa.
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4.3. Npoknagka nonnatuneHosbiX Tpy6 ¢ 3awmTHOM 06onoukomn

MoHTax Tpyb6onpoBoaoB ¢ ncnosb3osaHvem Tpyb 13 M3 100 RC ¢ 3awmTHOM 060104K0M OCYLLECTBASIOT aHaso-
rmyHo Tpy6am 13 N3 100. Tpybbl NPUMEHSIIOT NPY TPaHLLENHON yknaake 6e3 MCNoib30BaHUSA Nec4aHoM 3achInku,
npv NPoKagKe B HEYCTONYMBBIX M BOAOHACILLLEHHBIX FPYHTAX, MPY MAYXHOW UAX POTOPHOW NPOKIaake, a Takke C
npuMeHeHneM 6ecTpaHLLENHbIX TEXHOOMIA.

JonyckaeTtcsa npumeHeHme Tpyd na N3 100 RC ¢ 3amTHOM 060104KOM B CKaJbHbIX, FPAaBUAHO-raneyHbIX, webe-
HUCTbIX U OPYrUX FPYHTaXxX C BKJIKOYEHVEM BblLLEYKa3aHHbIX FPYHTOB.

Mpw xpaHeHnn, TPAHCMOPTMPOBKE U MOHTaXe TPYD rmybrHa NOBPEXAEHNIN HA 3aLLUTHON 0605104KE HE HOPMUPY-
€TCS 1 [OMYCKAeTCH Ha BCIO TONLLMHY.

Ceapka Tpy0 C 3almMTHOI 060J104KOI NPON3BOAUTCSH ABYMS Coco6amMu:
e cBapka BCTbIK;
® cBapkKa C MCMOoJIb30BaHNEM 3J1EKTPOCBAPHbLIX GUTUHIOB.

Mpwn cBapke BCThIK TPYO Mexay co6oi unm ¢ pacoHHbIMU N3OENNAMM OOMYCKAETCH 3aLUTHOE NOKPbITUE

He yaanarhb.

Mpwn cBapke TPyb C MPOTOKONMPOBAHNEM CBAPOYHOIO NMPOLLECcCa 3aLMTHYI0O 060104KY Ha KOHLLAX TPyO yaansoT
Ha osMHe, 0OCTAaTOYHOM ANnst cBO6OAHOro 06pa3oBaHmS LWBa.

Mo cornacoBaHuIo C 3aKa34MKOM C KOHLIOB TPYO [0MyCcKaeTcs yaanaTh 3aLLUMUTHYIO 060/104KY MeXaHU4YEeCKMM CrMo-
cobOM B 3aBOACKMX YCIIOBUSAX OJIA NMOC/eayloLleli CTbIKOBOM CBapKu A CBOGOAHOrO 06pasoBaHMsa CBapOYHOro
rpaTa.

Mpw cBapke CoeanHUTENbHBIMU AeTaNsaAMU C 3aKnaaHbLIMU 9NeKTpoHarpeBsaTensaMm 3aLLmMTHYI0 060104KY YAaNnaoT
Ha Takon AfivHe, koTopas ob6ecrneymBaeT KOHTAKT COeANHUTENLHON AeTanu C MOBEPXHOCTLIO TPYObI.
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Ucnbitanme HanopHbix Tpybonposogos us M3
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Paspen 5.
UcnbitaHue HanopHbix Tpyb6onposoaos ns M2
UcnbitaHue TPYGOHPOBOAOB BOAOCHCIG)KEHVIﬂ n KaHanm3aunm

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

MpenBapuTenbHOE NCTMbITATENBHOE (M3OLITOYHOE) rTMAPABANYECKOE AABNEHNE NPU UCTIbITAHUM HA MPOYHOCTb, Bbl-
NMoJsIHAeMOE [0 3aChINKM TPAHLLEN U YCTAHOBKU apMaTypbl (TMAOPaHTOB, NPEefOoXPaHUTENbHbIX KNTarnaHoB, BAHTY30B),
[OJIXHO ObITb PABHO pac4YeTHOMY paboyeMy AaBNEeHU0, YMHOXEHHOMY Ha KoadpduumeHT 1,5,

OkoHYaTenbHoe NCnbITaTeNbHOE MMAPABANYECKOE AABIEHNE MPU UCMBITAHUSAX HA MAOTHOCTb, BbIMOJIHAEMbIX MO-
CJe 3acCbINnky TPaHLLEMN 1 3aBEPLLEHNS BCeX paboT Ha JaHHOM yHacTke TpybonpoBoaa, HO 0 YCTaHOBKW MTMApPaHTOB,
npenoxpaHnTesbHbIX KanaHoB M BaHTY30B, BMECTO KOTOPbIX HA BPeMSs UCMbITAHUS yCTaHaBAMBAIOT 3arnyLuKu,
DOJIKHO ObITb PaBHO pacyeTHOMY paboyeMy OaBNEHMIO, YMHOXEHHOMY Ha KoadduumeHT 1,3.

MmapaBnmMyeckme NCnbliTaHUs Ha repMeTUYHOCTbL N3 TpyGonpoBoaa NPOBOASTCS TOJILKO NOCIe ero npedbiBaHus Nos,
DaBlieHNEM B TEYEHUM ONPELENeHHOro BpeMeHu. MpuynHa aToro 06bACHAETCS TEM, YTO MO AABJIEHMEM NONNITU-
JIEHOBbIE TPYObI YBENNYMBAIOTCS B AUAMETPE, YTO NPOSIBASIETCH TOJIbKO B TEHEHME NEPBbIX CYTOK PYHKLIMOHNPOBAHNS
Tpybonposoga. MNageHvie naBneHns, BbI3BAHHOE PACLLUMPEHMEM TPYDO, MOXET ObITb HEMNPABUIIBHO UCTOJIKOBAHO Kak
yTeuka, eCNu UCMbITaHWE HAa FEPMETUYHOCTb OyAeT MPOBEAEHO CNLIKOM paHo. OBbIYHO TPyOONPOBOAbI BOAOCHA0-
XEHUS 1 KaHanM3aumm UCMbITbIBAIOT r’MApPaBiINyeCKUM CNocoboM.

MHeBMaTH4YeCKMe UCNbITaHUS TPYOONPOBOAOB NMPU UX HA3eMHO N HaA3eMHO NpoKagKax
MHeBMaTn4eckme ncnbiTaHns TPY6ONPOBOAOB MPY X HA3EMHOW 1 HAA3EMHOW NPOoKIaaKax Npon3BoaaT B Cleayto-
LMX cnyyasx: Temnepartypa okpyxatoLero Bo3ayxa Huke 0 °C; npuMeHeHne BoAbl HEA0MYCTUMO MO TEXHUYECKUM
npu4MHam; BOAA B HEOOXOAMMOM KONNYECTBE OTCYTCTBYET. [1OpSA0K MHEBMATUHYECKMX UCMNbITAHWIA TPYOONPOBOAOB
1 TpeboBaHMs 6€30MacHOCTU MPY UCMbITAHUSIX YCTaHABINBAIOTCS MPOEKTOM.
Bonee noppobHasn nHdpopmaLms no NpoBeaeHno ncnbiTaHnin conepxutces B CHulM 3.05.04 n CM 40-102-2000.

BHumanue!!! Ecnu Tpy6onpoBoa BOJOCHAGXEeHUs Uin KaHanm3saumm ObI10 peLueHo UCMbITbIBaTb MHEBMA-
TUYECKUM Croco0oM, TO 3Ha4YEeHUE ONMPEeCCOBOYHOIO AaBJ/IEHUS PaCCYMTbIBAETCS Kak AJ1S ra3onpoeoaa.

Mpumep pacuyeTa ONPeCcCOBOYHOr0O AaBJ/IEHUN: 2. MRS
1. PaccuutbiBaeM MakcumMasibHOe paboyee aaBsieHue: MOP = m ,
roe MRS — MyuHuManbHas anmtensHas NpoyYHoCcTb, MIa;
C - KoodPULIMEHT 3anaca NPOYHOCTU (A9 NONUITUIIEHOBbLIX ra30NPOBOA0B = 2,5);
SDR - cTaHAapTHOE pa3MepHOe OTHOLLEHNE.
2. PaccuuTtbiBaeM 3Ha4YeHUE ONpecCOBOYHOro AaBJ/IeHUSN: P,..=13MOP

Ecnn npmn nHeEBMATUYECKUX NCMNbITAHUSAX PaCYeT ONPECCOBOYHOMO AABNEHMS MPOBOANTL Kak A1 rMApaBaInyeckmx
MCNbITaHWN (rae KoaddunumMeHT 3anaca NnpoYHOCTM ang sogonposoaa = 1,25), To gaHHasa cutyaums MOXET MPUBECTH
K paspyLueHunio Tpybonposoaa, T. K. 3HaYeHME ONPECCOBOYHOI0 AaBneHns 6yaeT npesbilaTh B 2 pasa oT JonyCcTu-
MOr0 AJ151 THEBMAaTUYECKNX UCTIbITAHWUIA.

UcnbitaHne Tpybonpoeoaos rasocHabxeHus

[paHuMLa yHacTKOB 1 Cxema NpoBeAeHUs UCMbITaHMI onpeaensioTcs padoyelr AokyMeHTaumen. MicnblTaHns raso-
NpPOBOAOB NPON3BOAAT NPy TeMnepartype Tpyobl He Huxe —15 °C.

MpensapuTenbHbIE UCMbITAHUS MOINATUIIEHOBBIX TPYOOMPOBOAOB HA FEPMETUYHOCTL MPOBOAST NEPEL, X YKITaAKOM (Npo-
TSKKOW — Mpu 6ecTpaHLLerHbIX MeToAax CTPOUTENbCTBA). MCcnbITaHNS NPy 3TOM PeKoMeHayeTCsl MPOBOAMTL B TedeHne 14.
MoparoToBneHHbIe yHacTku (NAeTH, OyXTbl UV KATYLLKW) NOMM3TUIEHOBbIX ra30MpPOBOA0B UCTBITLIBAIOT HA FEPMETUYHOCTb
B cOOTBETCTBMM C TpeboBaHusMmn CHulM 42-01 k gaHHOM kaTeropum razonposoaa v nonoxeHusmu Cr42-101.

OkOHYaTenbHbIE NCMbITAHUS NONINSTUIIEHOBBIX FA30MPOBOAOB HA FEPMETUHYHOCTb MPON3BOAAT MNOC/E NOHOM (40
NMPOEKTHLIX 0TMETOK) 3aChINKN TPaHLLEWN UM NOCIIE NPOTSXKM NOIM3TUIIEHOBOW NMETU B COOTBETCTBUM C TpeboBa-
Huamm CHulM 42-01 k gaHHOM KaTteropum razonposoga v nonoxenunammn Cr 42-101.

Bonee noapobHas nHdopmaLms no NpoBeaeHuo cnbitTaHnin cogepxutces B CHuM 42-01, CM42-101 1 Crn42-103.
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MpunoxeHune A

Xvmmyeckas ctorkocts Tpyb ua 19

Tabnuua 1

Xumunueckas cToikocTb TpyO u3 M3 npu pasnnyHbIX Temneparypax

Temnepartypa, Xumunyeckas
BewecTtBO KoHueHTpauus c CTONKOCTE
AnununHoBas kMcnora HachilueHHbIn BOAHbI 60 C
pacTBop
20 C
01y .
6,13% I—::;_I;IBBOO,EI,HI:IVI 40 C
P P 60 c
A30THas kmcnota
o . 20 (0]
40%-Hbl1 BOOHbIN 40 _
pacTBop 60 H
. . 20 C
[[a30006pasHbIii, Cyxon,
100%-HbI, YACTbIN 40 C
AMMMak ’ 60 C
BoOHbIN, HACBILLLEHHbIN 40 C
Ha xonoae 60 C
AMMOHUS! KADGOHAT 50%-Hblii BOOHbI 40 C
P pacTBop 60 C
BoaHbIN HACbILLEHHbIN 40 C
AMMOHUSA HUTPAT pacTeop 60 0
HacblILWEeHHbIV BOOHbIN 20 c
AMMOHMSA cynbdat t 2CTBO A 40 C
pacteop 60 c
BonoHblii pacTBop noboii 20 C
AMMOHUS cynbdup, A P P 40 C
KOHLLeHTpauuu
60 C
BopHebiii pacTBop noboim 40 C
Ammonns pocdar KOHLEHTpaumm 60 C
HacblILWEeHHbIV BOOHbIN 40 C
AMMOHNSA xnopug, pacTsop 60 c
20 C
AHunnHa xnopruapat To xe 40 C
60 (6]
20 C
AueTanbaerng, TexXHUYeCcKM YNCThIN 40 (6]
60 (6]
20 C
ALETOH To xe 40 C
60 C
Bapwus conun Bo,u.qule PacTBOpel 60 C
Nto60oi KOHUEHTpauumn
20 C
BeH3nH TexHNYEeCKn YNCTbIN 40 C
60 0
BonaHbiii pacTBOp Ntobo 20 c
BeHsorHaga kncnota A KOHp oHT ap m 40 C
L paL 60 c
BopHast kucnoTa BogoHblii pacTeBop noboii 40 C
KOHLEHTpaumm 60 C
HachbILEHHbIN BOOHbIN 20 H
Bpom t 2CTBO A 40 H
pacTeop 60 H
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MpoponxeHne Tabn. 1

XumMuueckas cToikocTb Tpyo us M3 npu pasnuyHbIxX TemMnepatypax

Temnepartypa, Xumuyeckas

BewecTBO KoHueHTpauusa °c CTOWKOCTD
BpomuncToBogoponHas . . 20 C
50%-Hbll BOAHbI pacTBOP 40 C
Kucnorta
60 C
< 20 C
BytaH TexHn4eckummn 60 C
BytagneH To xe 20 C
20 C
ByTtaHon To xe 40 C
60 C
20 C
Bbytnnauertar To xe 60 0
BuHunauetat To xe 20 C
20 C
BuHHas kucnota JNio6as BogHas 40 C
60 C
20 C
BuHo nio6oe Toproeas 40 C
60 C
Bucko3HonpsaanbHbii 20 G
pacTeop ) 40 C
60 C
Bopaa anctunamposBaHHas,
OEeMUHepanmM3oBaHHas, - 60 C
obecconeHHas
Boaa muHepanbHas - 60 C
Bona mopckas - 60 C
20 C
Bopopoa TexHunyeckumn 40 C
60 C
. 20 C
Bonopoa xnopucThiii TeXHMqu crm o 40 C
razoobpasHbiii 100%-HbIi
60 C
20 C
30%-Hblli BOOHbI pacTBOP 40 C
Bonopopna nepeknch 60 C
90%-HbliA BOOHbLIN pacTBOP 20 C
40 H
Bo3zayx cxaTblii, cogepxalumin 20 C
Macno i 40 C
o . - 20 C
lekcaH 100%-HbllA, TEXHNYECKUIA 60 0
o 20 C
OTUNEHTNMKOSb 100%-HbIN 60 c
nukonesas (ykcycHas) 20 c
37%-HbliA BOAHbI pacTBOP 40 C
Kucnota
60 C
FnnuepuH TexHnyeckummn 40 C
60 C
20 C
BopoHbin pacTtBop ntoboi
noko3a 40 C
KOHUEHTpaummn 50 c
o 20 C
HexkanuH TexHunyecknn 60 0

ij KAMNAACT®
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MpoponxeHne Tabn. 1

XumMuueckas cToikocTb Tpy6 us M3 npu pasnuyHbIX TEMNepaTypax

Temnepatypa, XumMmuuyeckas

BewecTBO KoHueHTpauus C CTONKOCTD
20 C
Ounoytundrtanar To xe 40 @)
60 (0]
20 C
Avrnukonesas Kkncnota 30%-Hbln BOAHbIN pacTBOP 40 C
60 C
20 C
AnmeTtundopmamng, TexHMYeCKuii YACTbIN 40 C
60 (6]
Onatnnosbin acdup To xe 120 (0]
AumeTnnamumH TexHuyecknn 20 C
20 C
AumeTtundopmamng, To xe 40 C
60 (0]
20 C
OunokcaH To xe 40 C
60 C
20 (6]
OnxnopbeHson To xe 60 H
AuxnopaTtaH To xe 20 H
AnatnnammnH To xe 20 H
Onatnnosein adup To xe 20 (0]
20 C
[ybunbHas kucnoTa JNio6as BogHas 40 C
60 C
. o 40 C
XKenatuH Jio6oi BoaHbIN 60 C
20 C
M3onponaHon TexHunyecknn 40 C
60 C
" . T 20 (6]
30MNponuoBbIN 3dup 0 xe 60 H
Mopn, 6,5%-Hblih pacTBOP B aTaHose 20 C
20 C
Kanua aniomocynbdar 50%-HbIn BOAHBIN 40 C
60 C
HacblWweHHbI BOOHbIN 20 C
Kanus 6uxpomart H aCTBO A 40 C
pacteop 60 c
20 C
Kannsa nognt HacblWweHHbIn 40 C
60 C
Kanus kap6oHar HachbiLeHHbIV BOOHbIV 40 C
pacTBop 60 C
. o 40 C
Kanusa Hutpat 50%-HbI BOOHbLIV PacTBOP 60 c
o . 20 C
Kanusa nepmaHranar HachblWeHHbIN BOOHbIN 40 C
pacTtsop 60 C
20 C
Kanus nepxnopat To xe 40 C
60 C
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MpoponxeHne Tabn. 1

XumMuueckas cToikocTb Tpyo us M3 npu pasnuyHbIxX TemMnepatypax

Temnepatypa, Xumuyeckas

BewecTtBO KoHueHTpauusa °c CTONKOCTH
BogaHble pacTeopbl Nto601 20 C
Kanvsa nepcynbdart 40 C
KOHLEeHTpaunu
60 C
20 C
Kanna cynbdat To xe 40 C
60 C
HachblLLeHHbI BOOHbIV 40 C
Kanua unanung, pacTBOp 60 C
HachblLeHHbI BOOHbI 20 C
Kanbuus runoxnoput pacTBop, coaepxawmin 12,5% 40 C
aKTMBHOrO Xj0pa 60 C
Kanblys xnopua HachblLeHHbI BOOHbIV 40 C
pacTtBop 60 C
20 C
Kamdopa - 60 0
20 C
Kuncnopogp, Jto60oW KOHLEHTPauUn 40 C
60 (0]
KpeMHueBas kncnota To xe 60 C
20 C
KpemHedpTOpncTOBOAOPOAHASN 829%-HbIli BOAHBIA PACTBOP gg g
KMcnoTa
90%-Hbli BOAHbLIV PpacTBOP 20 c
60 C
20 C
JInMoHHas KnucnoTa 10%-Has 40 C
60 C
40 C
Marnus conu Jtobble BOAHbIE PacTBOPLI 60 C
20 (0]
MagzyT - 40 H
HacblLLEeHHbI BOOHbIV 20 c
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 MmHepasnsHoe, He 20 C
coaepxatlee apoMaTn4eCKnx - 40 C
BELLEecTB 60 (0]
Macno motopHoe - 20 C
60 (6]
BoaHble pacTBOpbI N10O0M 20 c
Meaw conn KOHpLI,eHTpapLI,I/II/I 40 C
60 (6]
o . 20 C
MeHTon 100%-HbI 60 0
. 20 C
MeTaH TexHnyeckumn 60 0
20 C
MeTaHon Jobor 40 C
60 C
MeTtunnamnH 32%-HblI1 BOOHbIN 20 C
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MpoponxeHne Tabn. 1
XumMuyeckas cToikocTb Tpy6 13 M3 npu pasnuyHbIX TeMnepartypax

BelwecTBO

MeTunaTnnkeToH

KoHueHTpauua

TexHunyecknin

Temnepartypa,
°C

20

Xumuueckasa
CTOMKOCTb

40

60

Monoko

20

40

60

Mono4Has kmucnorta

90%-Haa BogHas

20

40

60

MopdonuH

TexHun4ecknn

20

40

60

MouyeBunHa

BoaHble pactBopbl fo 30%

40

60

MypaBbuHasg kmcnorta

BopaHbIn pacteop Ao 50%

20

40

60

TexHun4yeckasn

20

40

60

MbIfbHBIV pacTBOP

JTio6oIn BOAHbIN

60

MbiLbaKkOBas KMcnoTa

80%-Hasa BogHasa

40

60

Hatpusa auetar

Jlio60oi BogHbIN

20

40

60

HaTtpusa 6pomar

To xe

20

40

HaTtpusa rmgpookcug,

[o 10% BogHbIV pacTBOP

40

60

[0 30% BoOHbIN pacTBOp

20

40

60

50%-HblIli BOOHBI pacTBOP

20

40

60

HachbilweHHbI pacTBOp

20

60

Hatpua rugpocynbdut

Jo 10% BogHbIN pacTBOp

20

40

60

HaTpusa nogmt

JTio60oW BOOHbLIV pacTBOP

20

HaTpusa kapboHat

HachbILEeHHbIN BOOHBLIN

60

HaTtpwug HuTtpaTt

To xe

40

60

Hatpus 6ukapboHat

HachblLeHHbIV pacTBOpP

20

40

60

Hatpwusa cynbdar

HacbilLEeHHbIN BOAHbIN
pacTBop

20

40

60

Hatpusa cynbdut

To xe

20

40

60

HaTpusa Hutput

HacbilLEeHHbIN BOOHbIN

20

(elelol ol oleleneRoRioloNolNolNel olelololololololoolololololololololololionololololoolololol ool olololiolololnsoNe]
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MpoponxeHne Tabn. 1

XumMuueckas cToikocTb Tpyo us M3 npu pasnuyHbIxX TemMnepatypax

Temnepartypa, Xumuyeckas

BewiecTBO KoHueHTpauusa P CTONKOCTS
20 (0]
o
O30H 100%-HbI 60 H
20 C
OnewnHoBas kucnota TexHuyeckas yncras 40 C
60 (0]
. 20 H
Oneym 10%-Hbiln, SO3 60 H
OTxopsume rassbl,
coaepxalime OByokMCb Jiobas 60 C
yrnepoga
MepxnopatuneH, 20 (0]
TexHunyeckne
TETPaxJ0pP3TUIEH 60 H
. . 20 C
MukpuHoBas kncnota 1%-HbliA BOOHbLIN pacTBOP 60 0
TexHU4eCKNM XNaKnin 20 C
MponaH . . 20 C
TexHuyeckuii ra3oo6pasHbii
60 C
MponuneHa oknck TexHunyeckas 20 C
20 C
Ptytb Yncraqa 40 C
60 C
o . 40 C
CaxapHsblii cupon Nio6oii 60 C
CBeTusbHbIN ra3 - 20 C
20 C
CeuHua aueTaTt HacblweHHbIM pacTBOp 40 C
60 C
o 40 C
Cepebpa conu HachblLLEeHHbI 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
1o 80% BOAHbI pacTBOP 20 C
. o 20 C
90%-HbIl1 BOOHbIN PacTBO
i pacTEop 60 C
c 96%-Hbll1 BOOHbLIN 20 H
epHas Kucnora pacTeop 60 0
. 20 C
TexHunyecknn
o 40 C
razoobpasHbliit
60 (0]
CepoBogopon, 20 c
Haoblu.l,e:g:;mo BOAHbIN 40 c
pacteop 60 c
20 C
Cepa TexHuyeckas yncras 40 C
60 C
Cepoyrnepog, TexHn4eckmm 20 (0]
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MpoponxeHne Tabn. 1
XumMuyeckas cToikocTb Tpy6 13 M3 npu pasnuyHbIX TeMnepartypax

Temnepartypa, XumMmunyeckas
°‘C CTOMKOCTb

BewecTBO

KoHueHTpauusa

20 C
AHrvopua, 40 C
60 C
Cepbl BYOKMCb 20 C
Jlio60o KOHLEeHTpauun 40 C
60 C
TexHuyeckas xuakas 20 H
CunukKoHoBbIE Macna - 20 C
40 C
20 C
CuvHMAbHasg kucnoTa TexHunyeckas 40 C
60 C
20 C
5%-HblIli BOOHBIN pacTBOP 40 (6]
60 C
20 C
10%-Has BogHas 40 C
ConsaHag kucnota 60 C
20 C
[o 30% BogHas 40 C
60 C
20 C
36%-Has BogHasa 40 C
60 C
CMe(é)ngHVIaZJ'IOT. 48%
49% 20 H
A3oTHaa
3%
Bona
Cmecb KUCnoT:
CepHas 10%
A30THasa 20% 20 ©
Bona 70%
Cmecb KUCnoT: 3 yactun
A30THas (15%-Has) 1 yacTtb 20 (6]
dropuctosogoponHas (5%-Has) 2 yacTtun
Cmecb KUCnoT: 20 c
CepHas 30%
A30THas 60% 40 o
Bona 10%
CnupTHbIE HANUTKM 40%-Hble 20 C
CTteapvHoBas kucnota TexHuyeckas 20 c
60 O
20 C
CypbMbI Xniopua, 90%-HbI BOOHBIN 40 C
60 C
TeTtparngpodypaH TexHn4eckumn 20 (0]
TeTpaxnopaTtaH To xe 20 0
60 H
20 @)
Tonyon To xe 60 H
20 C
50%-HblI1 BOOHBIV pacTBOP 40 C
TpuxnopykcycHasi kucnora 60 C
20 C
TexHun4yeckasa ymcrtas 40 O
60 H
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MpoponxeHne Tabn. 1

XumMuueckas cToikocTb Tpyo us M3 npu pasnuyHbIxX TemMnepatypax

BewecTBO

TpuxnopaTuneH

KoHueHTpauusa

TexHuyecknin

Temnepartypa,
°C
20

Xnmuueckaa
CTOMKOCTb

H

TpwataHonamuH

To xe

20

Yrnepona aByokuChb

TexHunyeckas cyxas

20

40

60

YkcycHasa kmcnota

10%-HbIn BOOHbLI pacTBOP

20

40

50%-HbIli BOOHbIN PaCTBOP

20

40

60

TexHu4yeckas ynctas

20

40

60

YKCYCHOWM KNCAOTbl aHrnapug,

TexHuyecknin

20

40

deHon

o 10% BoOHbIN

20

40

60

0o 90% BOAOHbLIN

20

40

60

dopmanbaerng, (GopmManunH)

40%-HbII BOOHbI PacTBOP

20

40

60

®docdopa xnopug,

TexHuyeckuni

20

docdopHas kucnota

o 30% BoOHbIN pacTBOp

20

40

60

o 50% BoaHbIN pacTBOP

20

40

60

20

40

60

dochopHbI aHrMapuUT (2 ki. o)

TexHnyeckuin

20

40

doTorpadpunyeckas aMmynbcus

Jiobas

20

40

doTorpadpunyecknii 3akpenuTtesnb

Toprosbi

20

40

dpyKTOBbLIE COKM

20

40

60

dropuctoBogopoaHas
(nnaBukoBas) kucnota

[0 40% BoAHbI pacTBOp

20

40

60

50%-Hbl1 BOOHbLIN pacTBOP

20

40

60

70%-HbI BOOHbLIN pacTBOP

20

60

Xnop razaoobpasHblit

100%-HbIl

20

60

Xnop Xngkmn

100%-HbIl

20

60

sngningolo)olololeolol ool ololololelonoNoliodoloRioNolonoloRoliolololololololclololololololololol ool olol ol oNNe]
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MpoponxeHne Tabn. 1
XumMuyeckas cToikocTb Tpy6 13 M3 npu pasnuyHbIX TeMnepartypax

Temnepartypa, Xumuyeckas

BewecTBO KoHueHTpauus °C CTORKOCT
o 20 (0]
Xnop6eHson TexHnyeckmi 60 H
XnopmeTtaH To xe 20 H
o 20 o
XnopHasda Boga HacblweHHbIN pacTBOp 40 0
., 20 H
Xnopodopm TexHunyecknin 60 H
20 H
XnopcynbpoHoBasa kucnorta TexHnyeckasn 60 H
20 C
50%-Has BogHas 40 C
XnopykcycHas kucnoTta 60 C
20 C
TexHunyeckas 40 C
60 C
20 (0]
XpomoBsas KucnoTa Jo 50% BogHas 40 H
Cmecb KMCnoT:
XpomoBas 5y
CepHas 24 20 H
Bopa 3y
Llapckas Boaka KoHueHTpupoBaHas 20 H
20 C
LinknorekcaH TexHunyecknn 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
ATmneHamamMmH To xe 40 C
60 C
o . . 40 C
OTUNOBLIN CNIMPT (3TaHON) TexHnyeckmin, 96%-Hblin 60 C
OTUNoBbI 3dUpP akpUIoBOM TexHmieckuii 20 c
KMUCNOTbI
OTUN XNIOPUCTbLIN To xe 20 0]
20 C
A6noyHas knucnota 1%-HbIi BOOHLI PacTBOP 40 C
60 C
20 C
AHTapHasa kMcnoTta Jto60o KOHUEHTpauumn 40 C
60 C

MpumeuaHune. C - cToek: B Cpeae AaHHOW KOHLLEHTpauUn Npy AaHHOW TemMnepaType He MPOMCXOAUT XMMNYECKOr0 paspyLLeHms
nonnmepa; O — OTHOCUTENBHO CTOEK: B Cpeae AaHHOW KOHLLEHTpauumn Npy JaHHOM TemnepaTtype NponNCXoauT 4acTuyHas noteps
HecylLel cnocobHOCTM nonumepa. Tpyobl AOMKHBI MPUMEHSITECS C MOBbILLIEHHBIM 3arnacoM NPOYHOCTU; H — He cToek: B cpene
[AHHOI KOHLUEHTpaLMy Npu AaHHOW TeMnepaType npuMeHeHne Tpyb HegonycTumo.
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[Npunoxenne b

Tpy6bl N3roToBNSOTCS NapTuamMu. MNapTuel cuMTaeTcs KOAMYECTBO TPYO OQHOrO0 HOMUHAIbHOrO HapY>XHOro
anameTpa i HOMUHaJIbHOW TOJMLLMHBI CTEHKN, M3FrOTOBJIEHHBIX B YCTAHOBJIEHHbIN NEPUOA BPEMEHM U3 Cbipbst OHOM
MapKu Ui NapTum, 1 COMPOBOXAAETCH OAHUM JOKYMEHTOM O Ka4yecTBe, CoAepXallmM:

* HaVMEeHOBaHWe 1/ TOBaPHbI 3HaK NPeAnpPUSTUA-N3roTOBUTENS;

* MECTOHaxOXaeHue NpeanpusaTUa-n3roToBUTENS;

* HOMEp NapTuM 1 gaTy U3roTOBEHNS;

e yCcnoBHOe 0603Ha4veHune TpyOhl;

* pasmep napTuu;

* MapKy CbIpbsi;

* pesynbTaTbl UCMbITAHUI NV NOATBEPXAEHNE O COOTBETCTBUM KayecTBa Tpyd TpebdosaHmam MOCT 18599-2001;
* YCNIOBUSI U CPOKU XPAHEHUS Y U3rOTOBUTENS.

Ha Tpybax HaHeceHa MapKMpoBKa, coaepKallias: HaMMeHOBaHWe NpeanpuaTus-n3roToBUTENS, YCIIOBHOE 060-
3HauyeHue TpyObl, HOMepP NapTun, AaTy U3rOTOBJIEHUS (MecsL, roa,).

Mpumep mapkunpoku Tpyb 13 M3 100, SDR17, HOMUHaNbHLIM HaPY>XXHbIM anameTpom 400 MM 1 HOMUHAJBLHOW
TOJILLMHOWN CTeHkU 23,7 MM, 451 CUCTEM XO3AIMCTBEHHO-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

HOoMUHaNbHBIN PacueTtHasa macca 1 m TpyO, 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 -

lMpumedanve. — Macca 1 M Tpy6 paccyuTaHa rnpuv cpeaHeri nioTHOCTY noamatuaeHa 960 kr/m* ¢ y4eTOM r10/10B1HbI [OIMYCKOB
Ha TONLLUMHY CTEHKU 1 CPEAHWI HapyXHbiv anameTp. [pu narotoBneHum Tpy6 U3 NoNATUIEHA MIOTHOCTbIO p, OT/INYaIOLLeNiCs
o1 960 kr/M?, faHHbie TabvLbl YMHOXalOT Ha kodgguumeHT K = p/960.
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Tabnmua 3

CpepaHuii HapyXHbliA guameTp
M MakCcUMasnbHas OBaJIbHOCTb TPYO

n3 nonunatuneHa N3 100 no N'OCT 18599-2001

B MUNJINMETPAxX

HapyxHbi grameTp
OBanbHOCTb Nocne
. npefenbHoe OTKIOHEHNE
HOMMHATIEHbIN CPEeAHEero HapyXHoro ayamerpa LG, (L2
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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[Npunoxenue B
lpynnbl n kateropum TexHonornyeckmx Tpybonpoesoaos

Knacc onacHocTtu BpeaHbix BewecTB onpenenstoT no FOCT 12.1.005-88 n NOCT 12.1.007-76 ¢ u3m. BpegHbie
BeLLeCTBa 4-ro Kilacca OnacHOCTU cneayeT OTHOCUTL: MOXapoonacHble — K rpynne b, Heroptoyve — k rpynne B. o-
NMycKaeTCs NoBbILLATL KATEropuio /151 TPYOONpPOBOAOB rpynnbl B, npeaHa3HayeHHbIX 4J15 TPaHCMNOPTUPOBKN BELLECTB,
rnepepbIBbl B N0Aa4e KOTOPbIX MOTYT NPUBECTU K aBapPUNHOM CUTYaLMK UM OCTAHOBKE OCHOBHOIO TEXHOJIOMMYECKOro
npotiecca Ha npeanpuaTun.

Tabnuua 7
Mpynnbl U KaTeEropun TEXHOIONM4YECKUX TPYyOONpoBOA0B

Kateropusa
Tpy6onpoBoaoB

TpaHcnopTupyemblie BewecTsa

a) BoaHble paCTBOPbI CEPHOM U COMSTHOM KNCOT N €0KUX LLLeNnoyen |
B KOHLIEHTPaUnax, K KOTOPbIM MaTepuan pr6 XNMMNYECKU CTOEK

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

a) MNoptoume rasbl (I'T), K KOTOPbIM 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) Moptoune xmakoctn (MK) n roptoune sewectsa (I'B), kK koTopbiM I
martepuan Tpyd XMMUYECKN CTOEK

a) TpyoHoroptoyue (TT) n Heroptoyme (HIM) BeltecTsa, K KOTOPbIM
martepwuan Tpyo:

B ® OTHOCUTEJIbHO XUMMNYECKU CTOEK \Y)

® XMMN4eCKn CToekK \Y

www.icaplast.ru MKANNACT’
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Ona sanucen
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Ona sanucen
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MKAMNNACT

TPYBHB W 3ABO[

NPOU3BOACTBO U LIEHTPAJIbHbIA ODUC:

000 «UKAMJIACT»

Appec:

Poccus, Cankr-Metepbypr, 193079,

Okrsi6pbckas HabepexHas, a. 104, kopn. 29 aut. X
Orpen npopax: (812) 677-21-31

®Dakc: (812) 677-21-32

www.icaplast.ru

e-mail: icaplast@icaplast.ru




