HacTtosuwaa MHCTPYKUNA copepXuT yka3daHnsa n peKkoMeHAaunm no NnpOeKTUPOBAHUI0 U MOHTAaXy CUCTEM
TpyOONpOBOAOB HAPYXXHOro BOOOCHAOXEHUS, KaHANIN3aLUNN U TEXHOSIOTMYECKMX TPYOONPOBOAOB N3 HAMOPHbIX
M3 Tpy6. MprBEAEHbI METOOVKM TMOPABINYECKOro pacyeTa CUCTEM BOOOCHABXEHUS M HANOPHOW KaHanM3aumu,
a Takke NPOYHOCTHOrO pacyeTa HanopHbIX 1 6e3HANOPHbLIX TPYOONPOBOAOB NP X NPOKIaAKe B FPYHTE U HAA3EMHOM
npoknazake. JaHel pekoMeHAauMm No nepeBo3ke 1 xpaHeHuio Tpy6. MoapobHo paccMoTpeHa cBapka TPyOonNpoBOLAOB
13 MN3. JaHbl NnpakTn4yeckne pekomMmeHgaumn.

BbinonHeHne ykasaHuii n pekomeHgaumii gaHHon MHCTPYKUKMW n CIM 40-102-2000 o6ecneunt cobntoaeHne Tpe-
60BaHWI K HAPYXXHbIM CUCTEMAaM BOAOCHAOXEHMWS 1 KaHaNM3aumm, YyCTaHOBEHHBIX AecTByowmMn CHulM 2.04.02-84
(n3m.1986, nonp. 2000) «<BogocHabxeHne. HapyxHble ceTn 1 coopyxeHus», CHull 2.04.03-85 «Kanannzauus
HapyxHble ceTu 1 coopyxeHnus», CHull 3.05.04-85 (13m.1990) «HapyxHble ceTn n coopyXeHnst BOAOCHabXeHns
1 kaHanmzaumn», CHul 3.05.05-84 «TexHonornyeckoe o6opyaoBaHne u TeXHONormyeckmne TpyoonpoBoabl».

N3pgaHue npeaHasHayeHo a5 NPOEKTHLIX, CTPOUTESbHBIX Y 9KCTUTyaTaLMOHHBIX OPraHn3aunii, Crieumannanpyio-
Lwmxca B 06nactu TPyGONpPOBOAHBIX CUCTEM BOAOCHAGXEHNS, KaHANU3aLUMW, ra30CHAGXEHNS 1 TEXHONOTMYECKUX
TPy6ONpPOBOAOB N3 NONNITUNEHOBLIX TPYO.

B paspa6oTtke MHCTPYKLMWN npuH1Manu yuactve K.T.H., ¢.H.c.|lo6pombicnos A.4,
Edumos B.H., TonosaHos C.M., Jlorytos B.J1., CmupHoBa O.B., Napaesa E.B, KaHaes E.10.

Cankr-Metepbypr
2012r.
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O6was rexHuueckas uHpopmaums

O komnanum UKAIMJIACT

w 40 900\

CepTtudurumposaHo
Pycckum Peructpom

MKAMJIACT — coBpeMeHHO€e NMpon3BOACTBO NOAMMEPHBIX TPYO 1 GUTUHIOB A5 CUCTEM BOAOCHAOXEHWS, BOLO-
OTBEAEHMNS, ra30CHA0XEHNS N TEXHOSIOMMYECKNX TPYOONPOBOAOB.

3aBof, ycnewHo coveTtaeT B cebe BbICOKYIO KBanM@uUKaLMIO TEXHUYECKOrO U NPOU3BOACTBEHHOIO NepcoHana,
a Takke onbIT, HapaboTaHHbI B NPOM3BOACTBE NOSIMMEPHbLIX TPYO U BO3MOXHOCTM €BPONEnckoro 06opynoBaHus.

[nsa npoBeneHns NCnbiTaHWIA Cbipbs M FOTOBOW NPOAYKLIMM 3aBOJ, pacrnonaraeT cCoBpemMeHHown nabopatopuen
KOHTPOJIS Ka4eCTBa, rae CTPOro OTCAEXMBAIOTCS CBOMCTBA MCXOAHbLIX MaTepPManos, a Takke COOTBETCTBUE rOTOBbIX
TPYy6 1 GUTUHroB TpeboBaHNSM CTaHOAPTOB.

Cneumnanuctbl MKAMJIACT obecneunBaloT 3akas3ynkam TEXHUYECKYIO U KOHCYIbTaLUMOHHYO NOAAEPXKY OT Npo-
€eKTUPOBaHUSA A0 cAa4m oObeKTa.

Jeal
ol
T OCCUN OB

OBAP

C 2006 roga npeanpusatTne NPOXOANT PErynsipHbIA BHELHUI ayauT HA COOTBETCTBME CUCTEMbI MEHEIKMEHTA
kadecTtBa ctaHaapTy ISO 9001 1 nMeeT COOTBETCTRYIOLLMIA CEpTUdUKAT.

B 2009 roay npoaykums Hallero 3aBoaa «Tpyobl HAMOPHbIE U3 NONMaTUNeHa anameTpom 20 - 1200 mm» 3acnyxumna
npu3HaHne Ha KOHKypcax no kavecTy «CaenaHo B Metepbypre» n «100 nyywinx ToBapos Poccum».

Paspen 1.
O6was TexHnuyeckas nHpopmauus

Mpeumywecrea nonnatunenossix (M3) Tpy6
nepepn Tpy6amu ns apyrmx marepmanos

Tpy6sl 3 M3 o6napaloT psaoOM NpeuMMyLLEeCcTB nepeg Tpydamu us TpagMLUOHHBIX MaTepnanoB:
® KOPPO3MOHHAs CTOMKOCTb;

® Cpok cnyx6bl He MeHee 50 net;

® CaHWTapPHO-TUrMeHMYeckas 1 akosormyeckas 6e30nacHoOCTb;

® HM3Kas LLePOXOBATOCTb 1 MNPAKTUYECKOE OTCYTCTBUE 3apacTaHus Tpyo;

® BbICOKasi CTOMKOCTb K rnapoabpa3nBHOMY U3HOCY;

BbICOKAs XMMUYeCKasi CTONKOCTb;

® yCTOMYMBOCTb K F’MAPABANYECKMM yoapaMm;

® YCTOMYMBOCTb K BO3AENCTBUIO 6/1yXXAaoLLMX TOKOB (HE NPOBOANT TOK);

® HebonbLLOW BeC TPYO;

® JIerkOCTb TPAHCMOPTUPOBAHUS;

® MPOYHOCTb CBAPHbLIX COEANHEHWI, NPEBOCXO0ASLLAS MPOYHOCTL CaMUX TPYO;
® BbiCOKAsi PEMOHTOMNPUrO4HOCTb;

Mousatns MRS u SDR, npumeHsiembie npu nopbope Tpy6
u pacuete Tpyb6onposogos us M3

MonuaTnneH, kak 1 BCe TEPMONNACThI, ABMASETCS BA3KOYNPYruM MaTepranoM, NoBeAeHe KOToporo B aedbopmMu-
POBAHHOM COCTOSIHUM 32BUCUT OT Harpy3ku, TEMMNepPaTypbl 1 BpeMeHW. OTO O3HAYAET, YTO 3aKOH ['yka ans Hero He-
npumeHnm u, B cootsetcTBum ¢ FOCT MCO 12162 1 ISO 9080, nonycTtimas Harpy3aka Ha TpyOy npm NpoYrx paBHbIX
YCNOBUSX 3aBUCUT OT BENINYUHbI MUHUMAaNbHOW ONUTENIbHOM NPOYHOCTU MaTepmana, 0603Ha4aeMomn kak

* 1Py NCNOJIb30BaHUM B CETSIX XO/I04HOr0 BOAOCHabXeHVs1 n kaHaam3aumu B cootseTcTeum ¢ FTOCT 18599-2001
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MRS (Minimum Required Strength). MuHnmaneHas oanTenbHas NPOYHOCTb — HAMPSXKEHNE, NOJTyYEHHOE NYTEM 3KC-
Tpanonsaumm Ha cpok cnyx6bl 50 NeT B pe3ynbrare UCMbITaHNi TPy6 Ha MX CTOMKOCTb K BHYTPEHHEMY rMapoCcTaTn-
YyeckoMy gasneHuto Boapl npu ee Temnepatype 20 °C. HanpsxxeHune, BO3HUKaOLLLEE B CTEHKE TPYObI, Kak M3BECTHO,
NpPsSIMO NPOMNOPLMOHASIBHO MMAPOCTATUYECKOMY AABNIEHMIO U NPUBEAEHHOMY CpeAHEMY paanycy TpyObl 1 06paTHO Npo-
NOPLUMOHAIBHO TOJLLMHE ee CTEHKW. [T03TOMY Npm NPOYMX PaBHbIX YCIIOBUSIX C YBEJIMYEHWNEM TOJILLMHbBI CTEHKN TPYObI
YBEIMYMBAETCS U A0NYCTMMOE M’MapOoCTaTMYECKOe AaB/eHNE, KOTOPOE B HEN MOXET ObiTb CO34aHO.

MakcumarnbHoe aonyctumoe pabodee aaeneHve B TpybonpoBoae, o6o3HavaeTcs kak MOP (Maximum Allowable
Operating Pressure).

C(SDR-1)
roe C — koadduUUMEeHT 3anaca NPOYHOCTU, NPUHMUMaeEMbI paBHbiM 1,25 ons BOAONPOBOAOR U3 NOMNITUNEHOBbIX
Tpyb 1 2-3,95 gns rasonpoBoAOB;
SDR - cTaHgapTHOE pasmMepHoe COOTHOLLEHME, PaBHOE OTHOLUEHNIO HOMUHASIbBHOrO HapY>XHOro anamMmeTpa Tpyobl
d,, K HOMVHAJILHOW TONLUMHE CTEHKM €.

SDR= %
e (1.2)

Mexay SDR v HomuHanbHbIM paboynm aaeneHvemM PN Tpyb cylecTByeT 3aBUCUMOCTb, NpeacTaBneHHas B Tabn. 1.1

Tabnua 1.1
CoOTHOLWEeHUs MeXay TUNnaMmn, HOM1UHasibHbIM AaBJIeHUEM
1 pa3aMepHbIMU XapaKTepucTukaMmu Ha npumepe Tpy6 us M3 100
s naenann, P eoon
4 41 20
5 33 16
6,3 26 12,5
8 21 10
9,5 17,6 8,3
10 17 8
12,5 13,6 6,5
16 11 5
20 9 4
BripaxeHue SDRT'1 , Bxogsiwee B dopmyny (1.1), xapaktepnayeT TpyoHyto cepuio S:
S= SDI; -1 (1.3)

MakcumarnbHoe paboyee gasneHue B Tpybonposoae, MlMa

_2c-e

1.4
P=d-e (1.4)

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

d
— -1
c e SDR - 1
= = 1.5
P 2 2 S (1.5)

3asucumocTtu (1.1) — (1.5) gaoT BO3MOXHOCTb pacCcuYnTaTh COOTHOLLEHME AnaMeTpa U TOLWMHbI CTEHKM TPyObl
MPUMEHUTESIBHO K KOHKPETHbLIM YCII0BUSIM 0O0bekTa cTpouTesnbeTBa. OKoHYaTeNbHO BbiIOOp AvameTpa Tpyobl byaeT
cOernaH Ha OCHOBaHUM rmapaBnnyeckoro pacyeta Tpybonposoaa. (cM. pasaen 2 «[poekTupoBaHue...»).

www.icaplast.ru MKANNACT
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O6was TexHuyeckas uHpopmaums

CoprameHT HanopHsix nonnatuneHoebix Tpy6 MKATMJIACT

ANS BOAOCHABXEHUS, KOHONU3ALMM U TEXHONOrMYeckux Tpybonpoeopos ™

Tpy6sl MKAMJTACT ans BogocHabxeHus, kaHanmaaumm Beinyckarotesi no FOCT 18599-2001
o1 20 MM ao 1200 MM C MUHMMAaNbHOM AnnTenbHOM NpodHocTbio MRS 8,0 MMMa (M3 80)
1n MRS 10,0 MMMa (N3 100) 1 makcumanbHbiM padbo4ynm gaesnexHmem ot 0,32 MMa go
2,0 MMa. 311 xe Tpydbl MOryT ObITb UCMOJIL30BAHbI [7151 TEXHOMOrMYECKNX TPYOONPOBOAOB.

Tabnuua 1.2
CoptameHT Tpy6 UKAMJIACT u3 nonuatuneHa no FOCT 18599-2001
HanMEHOBAHME S%ZROM S[%I?GSS SSD1I;!%6 SI;)SI:!()21 SDSITS?,G 82?81 7 SDSI‘RG?SS,G SDSI?_)1 1 SDST g
nonnsTunexa HomwuHanbHoe gaBnenne, 10° lMa (6ap)
naso PN3,2 | PN4 PN5 | PN6,3 | PN7,5 | PN8 PN10 |PN12,5 | PN 16
M3 100 PN 4 PN6 |PNG6,3 PN 8 PN9,5 | PN10 | PN125 PN 16 PN 20
HomuHanbHbIi HapyXHbii HoMUVHasbHAs TOMLWMHA CTEHKM €, MM

anametp d,Mmm
20 - - - - - - - 2,0 2,3
25 - - - - - - 2,0 2,3 2,8
32 - - - - - 2,0 2,4 3,0 3,6
40 - - - 2,0 2,3 2,4 3,0 3,7 4,5
50 - - 2,0 2,4 2,9 3,0 3,7 4,6 5,6
63 - 2,0 2,5 3,0 3,6 3,8 4,7 5,8 71
75 2,0 2,3 29 3,6 4,3 4,5 5,6 6,8 8,4
90 2,2 2,8 3,5 4,3 5,1 5,4 6,7 8,2 10,1
110 2,7 3,4 4,2 5,3 6,3 6,6 8,1 10,0 12,3
125 3,1 3,9 4,8 6,0 7,1 7,4 9,2 11,4 14,0
140 3,5 4,3 5,4 6,7 8,0 8,3 10,3 12,7 15,7
160 4,0 4,9 6,2 7,7 9,1 9,5 11,8 14,6 17,9
180 4,4 5,5 6,9 8,6 10,2 10,7 13,3 16,4 20,1
200 4,9 6,2 7,7 9,6 11,4 11,9 14,7 18,2 22,4
225 5,5 6,9 8,6 10,8 12,8 13,4 16,6 20,5 25,2
250 6,2 7,7 9,6 11,9 14,2 14,8 18,4 22,7 27,9
280 6,9 8,6 10,7 13,4 15,9 16,6 20,6 25,4 31,3
315 7,7 9,7 12,1 15,0 17,9 18,7 23,2 28,6 35,2
355 8,7 10,9 13,6 16,9 20,1 21,1 26,1 32,2 39,7
400 9,8 12,3 15,3 19,1 22,7 23,7 29,4 36,3 447
450 11,0 13,8 17,2 21,5 25,5 26,7 33,1 40,9 50,3
500 12,3 15,3 19,1 23,9 28,3 29,7 36,8 45,4 55,8
560 13,7 17,2 21,4 26,7 31,7 33,2 41,2 50,8 62,5
630 15,4 19,3 241 30,0 35,7 37,4 46,3 57,2 70,3
710 17,4 21,8 27,2 33,9 40,2 421 52,2 64,5 -
800 19,6 24,5 30,6 38,1 45,3 47,4 58,8 72,6 -
900 22,0 27,6 34,4 42,9 51,0 53,3 66,1 - -
1000 24,5 30,6 38,2 47,7 56,6 59,3 73,5 - -
1200 29,4 36,7 45,9 57,2 68,0 71,1 - - -

Macca Tpy6 1 gonycTumMas oBanbHOCTb TPy6 no MOCT 18599-2001 npuBeaeHsl B MNpunoxeHun B.

* [MosiHbIi acCoOpTUMEHT TPY6 1 pacoHHbIX AeTanevi npuseaeH B Katanore IKAIMJIACT.
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Tpy6bl & 20-110 MM M3roTaBAMBAIOT B MPSMbIX OTPe3kax 1 ByxTax,
aTpyo6bl agnameTpoM 125 mm 1 6onee ToNbko B NPsIMbIX oTpe3kax. Ann-
Ha Tpyb B NpsAMbIX 0Tpe3kax oT 5 M Ao 12 m, ¢ kpaTtHocTbio 0,25 MM,
npeaenbHOEe OTK/IOHEHME ANMHBLI OT HOMUHaNbHOM — nitoc 1 %. nnHa
TpyO B 6yxTax coctaBnsaeT ot 50 m oo 200 M. MpenenbHoe OTKIOHEHME
DnnHbl Tpy6, narotoBnmBaemeix B Byxtax, nntoc 3 %. MNo cornacosa-
HUIO C NoTpebuTenemM U3roTaBamMBalTCs TPYObl B MPSAMbIX OTPe3Kax
1 TPy6bl B OyxXTax opyron onaviHbl.

Tabnuua 1.3

HoMuHanbHbIN HAPYXXHbIA CraHpapTHas di. mm
avameTp d, Mm AnuHa 6yxTbl L, m 2 6yxTbl 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 U3rotoBuUTb
6yxTbI WypuHovi oT 380 mm Ao 1200 mm ( TPY6bI & 75-110 Mm) n o1 270 MM 0 680 MM ( Tpy6bI & 20-63 MM)

AnuHel TPYO HECTaHAAPTHbIX OYXT

HomMuHanbHbIV
HapyXHbIA 20 25 32 40 50 63 75 90 110

Aavametp d, Mm
I.m 100-2000 | 100-1200 | 100-800 | 50-550 | 50-400 | 50-350 | 50-700 | 50-550 | 50-350

3aBoa UKATJTIACT MOXET U3rotoBuTb OYXTbl C LLUArOM AJIHBI 50 M.

CoprameHT coegunutensHbix aetanen MKAMJIACT*

CoeaunHUTeNbHblE AeTanu N3 NoanaTu-
JIeHa HU3KOro AaBfieHUs N3roTOBMNBA-
1oTcs no TY 2248-001-50049230-2007
MEeTOAOM CBapku BCTbIK U3 MOANITU-
NleHoBbIX Tpy6 BbiNnyckaemMblix no MOCT
18599-2001, nuTbs Nnoa, AaBneHUEM,
Mex. o6paboTkoii. OHM npegHasHaye-
Hbl AN NPUMEHEHUs, B HEOOXOANMbIX
cnydasx, npu CTpouTenbLcTBe TpybO-
NPOBOHbLIX CUCTEM: MOBOPOTHI TPACCHI,
n3MeHeHne guameTpa Tpybonposoaa,
npucoeanHeHne 3arnopHON 1 perynm- ®oto 1.2. TpoviHnk UKATJIACT
pylowen apmaTtypbl U. T. . 900 x 200 SDR17 3100 HepaBHOMNPOXOLAHOM MOHOJITHBIN

1000x225 SDR 1713 100

* [MosHbIN accopTUMEHT pacoHHbIX geTaneri npyuseaeH B Katanore VIKAMJIACT.
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O6was TexHuyeckas uHpopmaums

dacoHHbIe 4YacTU BbiMyCKAIOTCS B TOM Xe Auana3oHe AUuaMeTpPoB, YTO U HanopHbIe TPYObi:
» oTBOA cBapHoi 30°; 45°,60°, 90°, NpOCTOM NNK YOJIMHEHHbIN, TaK e C MoObIM KONMYECTBOM CEKLIMIA MO 3aKaady;
* TPOWMHWK PABHOMPOXOAHOM CBapHOW;

* TPOWHWK HEPABHOMPOXOAHOM (PEeaYKUNOHHbIN) CBAPHOW;

* TPOWHWK HEPABHOMPOXOAHOM (PEeAYKUNOHHbIN) MOHONUTHbIN;

* KPEeCTOBUHA CBapHas;

BTysnKa nog, dnaHeu, (pnaHew-naTpyobok);

* dnaHel MeTann4eckuii ceoboaHbIn ana MNd Tpyo;

nepexon (penykums);

* onopa HenoaswxHasa (pukcupyroLas);

MydTa 3amnTHaS;

e [eTanu 1 3NEMEHTbI N0 MHAMBUAYaANbHbIM YepTEXaMm.

Coprament 1py6 MKATJIACT gns rasonpoeopos

Tpy6bl A5 razonpoBoaos BobinyckatoTcsi no FOCT P 50838-2009 (o1 20 mm ao 630 mm). TpyObl NpUMEHSIIOTCS Anst
COOPY>XEHUS NOA3EMHbIX FA30MPOBOAOB, TPAHCMOPTUPYIOLLIMX FOPOYME rasbl, MPeAHAa3HAYEHHbIE B KAYECTBE Chipbsi
1 TONMBA 151 NPOMBILLIEHHOIO Y KOMMYHabHO-6bITOBOr0 MCMOb30BaHUS. Tunopa3mepsbl '

Tpy6, NpMMeEHseMble A1 CTPOUTENBCTBA ra30NpPOBOAOB, NMPUBEAEHDLI B Tabn. 1.4.

Tabnuua 1.4 4
Paamepsbl Tpyo UKAMJIACT u3 nonuaTuneHa ons ra3onposogoB
no FOCT P 50838-2009

HomuHanbHbI HapyXHbin  SDR26 SDR21 SDR17,6 SDR17 SDR13,6 SDR11 SDR9

AvameTp d, Mm HoMuHanbHas TOJMLMHA CTEHKU €, MM
20 - - - - - 2,3 3,0
25 - - - - - 2,3 3,0
32 - - - - 2,4 3,0 3,6
40 - - 2,3 2,4 3,0 3,7 4,5
50 - 2,4 2,9 3,0 3,7 4.6 5,6
63 2,5 3,0 3,6 3,8 4.7 5,8 71
75 2,9 3,6 4,3 4.5 5,6 6,8 8,4
90 3,5 4,3 5,2 5,4 6,7 8,2 10,1
110 4,2 5,3 6,3 6,6 8,1 10,0 12,3
125 4,8 6,0 7,1 7,4 9,2 11,4 14,0
140 54 6,7 8,0 8,3 10,3 12,7 15,7
160 6,2 7,7 9,1 9,5 11,8 14,6 17,9
180 6,9 8,6 10,3 10,7 13,3 16,4 20,1
200 7,7 9,6 11,4 11,9 14,7 18,2 22,4
225 8,6 10,8 12,8 13,4 16,6 20,5 25,2
250 9,6 11,9 14,2 14,8 18,4 22,7 27,9
280 10,7 13,4 15,9 16,6 20,6 25,4 31,3
315 12,1 15,0 17,9 18,7 23,2 28,6 35,2
355 13,6 16,9 20,1 21,1 26,1 32,2 39,7
400 15,3 19,1 22,7 23,7 29,4 36,3 44,7
450 17,2 21,5 25,5 26,7 33,1 40,9 50,3
500 19,1 23,9 28,3 29,7 36,8 45,4 55,8
560 21,4 26,7 31,7 33,2 41,2 50,8 -
630 241 30,0 35,7 37,4 46,3 57,2 -
@ \
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Knaccudukauuns Tpyb 13 nonnatuneHa npoBoANTCS Mo 3HAYEHNIO MUHUMANbHOW ANnTeNbHOM npoYHocTh (MRS)
1 CTaH4apPTHOMY pa3MepHOMY OTHoLeHMIO (SDR).

TpyObl onsA ra3onpoBOAOB N3roTaBIMBAIOTCA U3 MONMITUNIEHA C MUHUMAlbHOW OJINTENbHOM NpoYHocThio MRS
10,0 MMNa (N3 100).

TeopeTuyeckun, NCnonb3ysa TPyObl C OANHAKOBLIM 3HaYeHneM SDR, Ho pasnuyHbiM MRS, MOXHO NpoeKTMpoBaTb
ra3onpoBoAbl C Pa3NyYHbIM KO3 ULMEHTOM 3anaca NpoYyHocTn C Ha pasHbIx yyacTkax. JonycTtumoe aaBneHne
B TPy6ax U3 pas3nunyHbix Knaccos nonuatunena npu T, = +20 °C n cpokom cnyx6bl 50 neT, paccyntaHHOE B COOT-
BeTCTBUM Cc TpeboraHusamu MOCT P 50838-2009, npueeneHo B Tabn. 1.5

3HaveHne koadduumerta C npuHumaioT no CHulM 42-01-2002 B 3aBMCUMOCTU OT TPEOOBaHUI K HAAEXHOCTU
TOrO UM MHOIO y4acTKa.

Tabnuua 1.5
CoOTHOLWIEHNE MeXAY pacyeTHbIM 3HaYeHueM KoadhpuumeHTa 3anaca npo4yHoctn C
1 MakCUMasnbHbIM paboynm paeneinem MOP

PacuyeTHoe 3HauyeHue ko3adPuumeHTa 3anaca npo4yHocTu C onga makcumasnbHOro padboyero
AaeneHnsa (MOP) (npu pa6oueit Temnepartype rasa 20 °C)

TpyO6s1 3 13 80 (MRS 8 MIa) Tpy6n1 3 M3 100 (MRS 10 MIla)

MakcumanbHoe
paGouee naBneHune

© ©

~ )

o o

[a] [a]

n n
0,3 2,1 2,7 3,2 3,3 4,2 5,3 6,7 2,7 3,3 4 4,2 5,3 6,7 8,3
0,4 - 2,0 2,4 2,5 3,2 4,0 5,0 2,0 2,5 3 3,1 4.0 5,0 6,2
0,6 - - - - 21 | 27 | 33 - - 2 21 | 26 | 33 | 42
0,8 - - - - - 2 | 25 | - - - - - | 25| 31
1,0 - - - - - - 2,0 = - - - - 210 2!5
1,2 - - - - - - - - - - - - - 2,1

Tpy6bl MKAMJIACT gnsi ra3onpoBog0B KOMMJIEKTYIOTCS BCEMU HEOOXO0ANMBIMU COEOVUHUTENBHBIMU AEeTaNsIMU He-
MeLkoro koHuepHa FRIATEC, Georg Fisher B T.U. ¢ 3aknagHbIMu1 aneKTpoHarpeBaTensimu.

VPs¥

®oTo 1.3. OTBOABI, NEPEXOAbI, TPOVHMKU, MydTbI C 3aknaaHbIM Harpesatesem FRIATEC (lfepmatuisi)

[na nonyyeHns 6onee nonHown nHdopmauum (nonydeHns coorseTcTrytoulero Katanora FRIATEC) Heob6xoanmo
cBa3aTbcq co cneunanmctamu MKAMMACT.

HepasbemHbie coegunenus N3 1py6

HepasbeMHble coeanHeHus M3 Tpyd nonyyaloT cBapKoi. XopoLlas CBapMBaEMOCTb ABMSAETCHA OAHUM U3 BaXKHENLLIVX
dakTopoB, ONpeaenmnBLLMX LLMPOKOE NpuMeHeHne TPpyO 13 nonmatuneHa. CBapHble coeauHeHNs NOIM3TUNEHOBbIX
Tpy6 noapobHO paccMoTpeHbl B Pasaene 4 «Mpoknagka u MOHTaX NoAMaTUNEHOBbLIX TPYOONPOBOA0B».
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O6was TexHuyeckas uHpopmaums
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PasbemHbie coeguHeHus Tpy6 us M3,
CoepunHeHue c apmarypoi u Tpybonposogammu us apyrux marepuanos

HanopHble nonnatuneHoBblie Tpyobl MKAMJIACT coeamHAI0TCSA C 3anopHOM 1 perynupytoLlei apmatypoii. Ham-

6osiee pacnpocTpaHeHHbI BUA pa3beMHbIX COeauHeHu — priaHueBoe coeamHeHne. 3To coeanHeHMe BbIMOHAT
C NMOMOLLIbIO BTY/KM nog ddnaHew, NpuBapuBaemolii kK KoHuy N3 TpyObl, 1 cBOOOAHOrO MeTainyeckoro dpnaaHua.

cTanbHasa Tpyba

M9 Tpyda -

M3 BTynka nog dnaHeLw, YMNOTHUTENBHOE KOJbLIO

dnaHey, cBO6OAHBIN METANIMYECKUIA

Puc. 1.1. Cxema ¢prnaHLeBoro coeamHeHus

Bbi6op 3anopHoi, perynvpyioLlen n opyroi apmaTtypbl, yCTaHaBIMBAEMOM Ha NOINATUIEHOBLIX TPYOONPOBOAax,
NPOBOANTCHA B COOTBETCTBMW CO CTaHAapTaMn, TEXHUYECKMMIN YCAOBUSIMU, KaTanoraMmu, napameTpamMmm TpaHcnop-
TUPYEMBbIX BELLLECTB, C Y4eTOM TpeboBaHWIi NpoekTa 1 YCII0BUIA aKCrnnyaTauun.

HanopHble nonnatmuneHoBble TpyOoNpoBoObl COEANHAOTCS C TPYOONpPoBOAaAMM N3 APYrX MaTePUasioB C MOMOLLIbIO
pa3beMHbIX CTa/IbHbIX GNaHLEBbLIX COEAMHEHWIA.

®oro 1.5. Mpumep pnaHuesBoro coeanHeHus 13 Tpy6 v cTaHAaPTHO 3ar0PHOV apMaTtypbl

MKANNACT www.icaplast.ru
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do
no MOCT 12822-80

do
no FOCT 12820-80

Puc. 1.2.
®narer cBoboaHbIN MeTannmyeckuii no FTOCT 12822-80 (puc. 1.2),
oT/myaeTcsl oT iaHLa npuBapHoOro
1o FOCT 12820-80 T10J1bK0 YBEINHYEHHBIM BHYTPEHHUM AnameTpom d,,
4T0 N03B0JIIeT CBOOOAHO HafAeThb ero Ha 13 Tpyoby.

Tabnuua 1.6

CootBeTtctBue M Tpyo n pnaHueB cBOGOAHBIX MeTalIN4eCKNX

HomMuHasnbHbIM HAPY)XHbIN OunameTp “Dy” dpnaHua
AanameTp M3 TpyoOH”LI, CBOOOAHOro MeTasiJZiu4eckoro,
MM MM
50 40
63 50
75 65
90 80
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
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Lna 1py6 manbix gnameTpos (50 MM 1 MeHee), T.e. TaM, rae dnaHueBble COeANHEHUS, COeaUHEHNS METOO0M CTbl-
KOBOW CBapKM 3KOHOMMYECKN HELLEIeCO0BPAa3HbI UK NMPaKTUYECKM HEBO3MOXHbI, UCMOJb3YOTCS KOMMNPECCUOHHbIE
OUTUHTY (0BXUMHBIE GUTUHIN, LLAHFOBOE 0OXVMHOE CoeIHEHNE).

doro 1.6. KomrnpeccnoHHble (06XUMHbIE) PUTUHIN.

Tabnuua 1.7

Tunbl pasbeMHbIX COeANHEHNA HaNnopHbIX TPyo us MNd

Tun pa3beMHOro coeaguHeHus AvameTp Tpyo6, MM

dnaHueBoe coegnHeHne

63-1600

KomMnpecunoHHoe (06>XnMMHOoEe) coeanHeHune

16-90

UKANNACT

TPYBHBM 3ABOJ
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Paspen 2.
[NpoekTupoBaHue
HApPYXHbIX Tpy6onposoaos
N3 NONIN3TUNIEHOBLIX TPYO

Knaccngpukauus tpybonpoeopos

Mpu “cnob3oBaHUKM HAMOPHbIX TPY6 13 N3 Heo6xoAMMO y4MTbIBaTL cneayoLme GakTopbl: Ha3HavyeHue Tpybo-
nposoAa, Bua, 1 pabo4vne napaMmeTpbl TPAHCNOPTUPYEMOIO BELLIECTBA, a Takke CNoco6 NpoKIaaku.

Mo o6nacTu NnpuMeHeHUs HapyXXHble NOIM3TUIIEHOBbIE TPYOONpPoOBOAbI NOAPa3aensioT Ha:

* HapyXHble CeT BOAOCHAOXEHUs, KaHanM3aunmn 1 ra3ocHabxeHus (pacnpenenntesnbHbie ra3onpoBobl);

e TeXHoMornyeckme TpyéonpoBoabl: HAPYXHbIE BHEMIOLWAA04YHbIE M BHYTPUMOLWAA0UYHbIE (MEXLEXOBLIE);

* HedTenpoBodbl, TPYOONPOBOAbLI 3aBOAHEHUS HEDTAHBIX M1IACTOB 1 cOPOCcA NacTOBbIX BOA;

e TpybonpoBoabl NPy BYPEHNM CKBAXMH Ha BOAY;

* TpybONPOBOAbLI CXaTOro BO34yXxa, MTHEBMOABTOMATUKK, MHEBMOTPAHCIMOPTA, BO3AYX0BOAbI;

* 3aKpbITble 0POCUTENIbHbIE CUCTEMbI 0OBOOHEHWNSA NACTOULL, OCYLLIEHUS 3aKPbITbIM APEHAXEM,
BHYTPUMOYBEHHOIO NOMBA, NOA3EMHOIro o60orpesa rpyHTa Tenv;

» kabenu ceA3un, kaHanoobpasosaTenu u T.n.

Cuctembl BogonpoBopga pas3fensioT Ha XO39MCTBEHHO-NMNTbEBLIE, MPOTUBOMOXAPHbLIE N TEXHOJIOTMYECKNE.
B oTaenbHbIX cnyyasx 3T CUCTEMbl MOMYT BbiTb 06beanHEeHHbIMW. HanopHble nonnatuneHoBble Tpyosl MKAMJACT
MOFYT MPUMEHSATBLCS BO BCEX YKa3aHHbIX CUCTEMAX.*

HanopHsble M3 Tpy6sl MKAMJIACT ncnonb3yoTcs HE TONbKO AJ1S CO34aHMS HANOPHbIX KaHaNU3aumnii pasinyHoro
TVNa, HO U AN ceTeli GbITOBbIX U IMBHEBLIX CAMOTEYHbIX KaHaIM3aLuii.

CurctemMbl ra3ocHabXeHus B 3aBMCMMOCTM OT AaBJIEHUS ra3a pa3fensioT Ha creaylowme KaTteropumn: HA3KOro
nasneHus (He 6onee 0,005 Mra), cpeaHero (0,005-0,3 MIMa) n Bbicokoro aasnexusa (0,3-0,6 MIMa). CooTBeTCTBYIO-
wue N3 Tpy6bel MKAMNACT ons ra3oCcHabXeHUss MOryT NPUMEHATLCS BO BCEX YKAa3aHHbIX CUCTEMAX.

K TexHonoruyeckum Tpybonpoeogam 13 13 Tpyb OTHOCATCA B T .4. TpyOONpPOBOAbl roOpHOA406bIBaOLLEN NPO-
MBILLSIEHHOCTWV — NYJIbMONPOBOAbI AJI TPAHCMOPTUPOBKU BOAbI C COAEPXaHUEM TBEPAbIX YacTUL, Hanpumep
Linaka, CycrneHauii 1 T.n., a Tak xe TpybonpoBoabl 6abHEOTEXHNYECKMX CUCTEM AN TPAHCNOPTUPOBKM PAaCTBOPOB
coneii, ne4ebHoN rpsa3uv 1 Apyrux BeLecTs. TexHonornyeckme TpybonpoBoasl B 3aBUCMMOCTU OT GUBNKO-XMMUNYECKIX
CBOWCTB TPaAHCNOPTUPYEMbIX MO HUM BELLECTB NOAPa3fensioT Ha KaTeropum 1 rpynnel, ykasaHHole B Pasgene 6
(NpunoxeHune IN). NonnatuneHoBble TPYObLI MOTYT MPUMEHSTLCS AJI TPAHCMOPTUPOBKU XMMNYECKU arpeCCUBHbIX
cpega. Tabnmua xmmMm4eckon ctonkocTn Tpyb ua N3 npuseneHa B MpunoxeHun A.

*1py ycnoBum 3aLmnTsl TPYGOMPOBOAOB OT OTKPLITOrO OrHSI, BO3AENCTBUS MPSIMbIX COTTHEYHbIX JIyHes v ydeTa paboynx TeMneparyp.
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®DuU3nKO-MeXAHUYECKME CBOMCTBA NONMITUAEHA TPYBHbBIX MAPOK

dur3nKo-MexaHN4eCKe CBOMCTBA NONNI3TUNEHA TPYOHBLIX MapOK NpuBeAeHbl B Tab. 2.1

Tabnumua 2.1
CeoiicTBa NOSIN3TUIIEHA TPYOHbIX MapOK

Knaccudukauma nonnatuneHos no MRS

MokasaTennb

na 80 na 100
MRS (MuHumManbHas pnmtensHas NpoYHoCcTb, MIMa 8,0 10,0
MnoTHocTb Npn 23°C, kr/m? 945-955 960-970
Moka3zatenb TekydecTn pacnnaea npy 190°C n Harpyske 5 kr; r/10 MyH 0,4-1,1 0,2-0,45
Mpenen Tekyyectn npu pactsxeHuu, Mla, He meHee 17 21
OTHOCUTENBHOE YANMHEHWE NpK pa3pbiBe, %, He MeHee 600 700
TepmocTabunbHocTb Npu 200°C, MWH, HE MeHee 20
Temnepartypa xpynkocTtu, ‘C, He BbiLLe -70
CopaepxaHue caxu, % mac. 2,5
MaccoBasi 4ons NeTy4nx BELWECTB, Mr/Kr, He 6onee 350
Tun pacnpegeneHns TEXHMYECKOro yrnepoaa I-11
KoadduumeHT Tennosoro paciumpeHuns, mm/m °K 0,15-0,20

JlaHHble pa3paboTaHbl cOBMECTHO ¢ komnaHueri INEOS Polyolefins — npon3Bogutenem v noctaBLUMKOM Chipbsi /18 3aBo4a
UKATJIACT.

Monnatunen nony4aloT noaMMepusaumnen aTuneHa. B 3aBMCcMMOCTM OT YyCNOBUIA NOAMMEPU3aLUM NOyHaeMbI
MONATUNEH MOXET UMETb PA3J/INYHOIO MIIOTHOCTb U COOTBETCTBEHHO KNAacCupunLUMpoBaTbCA:

¢ NoNAN3aTUNEH HU3KOM NnoTHocTh 910-935 kr/m3 (M3HIM, LDPE, PE-LD );

* NonnaTuneH cpegHeii nnotHoctn 945-955 kr/méd (MBCI, MDPE, PE-MD);

* NONN3TUEH BbICOKOI nioTHocTM 960-970 kr/m® (MBI, HDPE, PE-HD).

HaunHas ¢ 1955 r., koraa Bnepsble Oblna N3roToeneHa nepeas NoanatuaeHoBas Tpyba (HU3KOro AaBNeHNs HU3-
KOW NIOTHOCTW), HENPEPBLIBHO BeAyTCs paboThbl MO YyyLLEHMIO CBOWNCTB, B YACTHOCTU, MUHMMAaIbHOM ASIUTENbHOWN
npoyHocTn (MRS) nonuaTtuneHa. B HacTosiLee BpeMS B MMPOBOI MPakTUKe MCMNOJb3YIOTCA MOANITUIEHbI KNACCOB
N380(MRS 8,0) mM3100 (MRS 10,0) - BTOpOro v TpeTbero NoKoJeHU.

Tabnuua 2.2
Knaccudukaumsa nonuatuneHa anga npousBoacTea Tpyo
B 3aBUCMMOCTMU OT €ro MMHUManbHOW gnuTtesnibHoM npo4yHocTu (MRS)

Knaccudpukauunsa MRS, Mra AnutenbHas NPOYHOCTb,
nosN3aTUNEHa MMa
naso 8,0 8,0-9,99
na100 10,0 10,0-11,19

Kak cneayet us 3aBucumocTteit (1.1) — (1.5), c yenmyeHnem MRS MOXeT ObITb YyMEHbLUEHA TOJILLIMHA CTEHKM TPYObI.
B Tabn. 2.3 3T0 NokazaHo Ha NPUMEPE HANOPHON TPYObI AMAMETPOM 225 MM.

MKANNACT www.icaplast.ru

TPYBHBM 3ABO[



Tabnvua 2.3

CpaBHeHMe pa3nnyHbIX KNIacCOB NOJI3TUJIEHA HAa NPUMepPe HarnopHo TPyGbl AnameTpom 225 mm

Tpy6a N3 guametpom 225 mm en. u3m. na 80 na 100 ‘
MuHumanbHas anutensHas npoyHocTs MRS MMa 8,0 10,0
TonwmHa CTeHKN MM 16,6 13,4
BHyTpeHHWIA anameTp MM 191,8 198,2
TeopeTnyeckas macca Kr 10,9 9,03
CTOMMOCTb (COOTHOLLEHNME) % 110 100

Pacuer ponrospemeHHoO NnpoyHOCTH TPYD

Mo onpeneneHmio MMHUManbLHOM AJINTENBHOM NPOYHOCTY NONNATUNEHOBLIM TPYOONpoBOA OyaeT paboTaTe HE MeHee
50 net npu Temnepartype TpaHcnopTupyemoi cpeabl 20 °C 1 cCOOTBETCTBYIOLLEM paboyeM gaBfieHun*. YeennieHme

TemnepaTypbl /U gaBNeHUs NPUBOAUT K CHUXEHMIO Cpoka CNy>Obl Tpyd B COOTBETCTBUM C Tabn. 2.4

Tabnuua 2.4

3aBMcuUMOCTb CpoKa CcnyX0bl TPyOONpoBOAa OT TeMnepartypbl U paboyero gaeneHus

Pabouee pnasneHue, MlMa

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

*HaumBbICLLIYIO MPAKTUHECKYHO XU3HECTIOCOOHOCTb CPEAM HarNOPHbIX TPYOONPoBoAoB 13 13 (3Ha4YnTeIbHoe NpeBbillieHne 50-1eTHero

cpoka aKcryaraumm) nokasani MEeHHO NMoa3eMHbIe TPYOO0NPOBOAbI XO/I04HOO BOAOCHAOXEHMS.
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B cooteetcTtBUM ¢ TOCT ISO 161, nonmatuneHoBbIe TPYObI, Kak 1 TPyObl N3 OPYrux NOMMEpPHbLIX MaTepuanos,
HOPMMPYIOTCS NO HAPY>KHOMY ANaMeTpy.

Kak cnepyet 3 1abn. 2.4, NpUMeEHsITb NOIM3TUIIEHOBbLIE TPYObI Npy Temnepatype Boilwe 60 °C He pekoMmeHayeTcs.

Hu oavH 13 Tpex napamMeTpoB (OaBfeHne, TeEMNepaTypa, CPoK Cnyx06bl) HE MOXET paccmaTtpmBaTbecs 6e3 yyeta
OBYX OPYryx napaMeTpoB.

Mmapaenuuyeckuin pacyer NOAN3TUNEHOBLIX HaMOPHbIX TPYH6onposoaos

MpapaBnmyeckuii pacyeT Tpy6onpoBOAOB BhINMOMHAETCA C LIefbio onpeaeneHns noTepb Hanopa notoka, Ha OCHO-
BaHWW Yero B AasnbHelLleM BoibnpaeTca anaMeTp TPy U Mapka NoBbICUTENBHOIO (M1 BaKyyMHOMO) Hacoca.

I'IOTepv| Hanopa H, MM BOA. CT., B 06U.|,eM cny4yae Te4YeHUd XXNaKoCctTu paBHbl:

H=i-l+h, +h+h +h, -h, (2.1)
roe i — yaenbHas NnoTeps Hanopa Ha TpeHne, M/M;

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

[ — pacyeTHasa onnHa Tpybonposoaa, M;

h, — noTepu Hanopa B BOAOU3MEPUTENBHBIX YCTPONCTBAX, M;

hr_E. — reoMeTpuyeckas BbicoTa nogbema Boapl (MNAOC UAN MUHYC), M;

h_— rapaHTWiHbI Hanop nepes HacoCHbIM 060PYN0BaHNEM, M;

h.,, — CBOBGOAHbLIN Hanop, HeOOGX0AMMBIV /1A CO3AaHMA KOMMOPTHOM CTPYM B BOAOPa3bopHO apmatype

CB.

YpenbHas noTeps Hanopa i onpepenseTcs no popmyne:

j=_A-V2 (2.2)
29dp
roe A — KoadOULMEHT CONPOTUBNIEHUS TPEHWS MO OIMHE TPYOONpPoBOAa;
V — CKOPOCTb TEeYEHUS XXNOKOCTN, M/C;
g — yckopeHue cBoO0oaHOro nageHus, M/c?
dp — pacyeTHbIli guameTp Tpy6, M. [lonyckaeTcs onpenensatb kak d - 2e (Hapy>XHblii AuamMeTp MUHYC [iBE TOJILLUMHbI
CTEHKM).

CKOpOCTb Te4YeHUsd XXNAKOCTU paBHa:

roe g — pacyeTHbIN pacxod, XUaKocTu, M3/c;

nd 2
w= 4p — MnoLwanb XMBOro cevyeHns Tpyobl, M2,

KoaddpunumeHT conpoTmBneHns TpeHns A onpenensercs B COOTBETCTBMU C PernaMmeHTaMmm ceoja npasui
CI 40-102-2000 «MpoekTupoBaHne U MOHTaX TPyOONpPOBOAOB CUCTEM BOAOCHAOXEHUA U KaHanu3aunm m3
noNMMEpPHbIX MaTepuanos. O0uwme TpeboBaHUs»:

1,312(2-b) Ig 3.7,

b Ks
055+ IgRe-1 (2.4)
vi= 3,7d ’
Ig —P—’K

roe b — HeKoTopoe YMCo NoA0OUS PEXMMOB TEYEHUS XXNOKOCTU; Npu b > 2 npnHumaetcs b = 2.

IgRe

=1+
b=1 IgRe,,

roe Re — ¢pakTmnyeckoe yncno PenHonbaca.
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Re= — " (2.6)

roe v — Koap@PUUMEHT KMHEMATMYECKON BA3KOCTU XMAKOCTU, M2/c. [pn pacyeTax X0noAHbIX BOAOMNPOBOAOB Mpu-
HuMaeTcs paBHbiM 1,31 - 106 M2/c — BA3koCTb Boapkl npu Temnepatype +10 °C;
Rey. — uncno PelHonbaca, COOTBETCTBYIOLLLEE HAYaly KBaApaTUHHOM 061acTn rMapaBanyecKux CONPOTUBIIEHNIA.
500d
Rew= — 2 (2.7)
Ks

roe K, — rmapaBnumyeckas LepoxoBaTocTb MaTepuana Tpy6, M. ns Tpyb n3 nonvmMepHbIX MaTepmnasnoB NpUHMMaeTCs
K, =0,00002 m, ecnu npousBoauTesb TPyO He JaeT Apyrnx 3Ha4eHnn LWepoxoBaToCTH.

B Tex cny4asx TeveHus, korga Re > Re , pacyeTHoe 3HauyeHne napameTpa b CTaHOBUTCH paBHbIM 2, 1 popmyna
(2.4) cywecTBeHHO ynpoLuaeTcs, obpallasce B U3BECTHYO dopmyny MNpaHatns:

0,5
vi= 3,7d,

Ig K.

Mpu K, = 0,00002 m kBagpaTmnyHasa 06nacTe CONPOTUBNEHNI HACTYNaeT NPY CKOPOCTU TEYEHUS BOObI
(v=1,31-10%m?/c), paBHoi 32,75 M/C, 4TO NPaKTUYECKN HEAOCTUXUMO B KOMMYHasbHbIX BOAOMPOBOAAX.

[lna noBceHEBHbIX pacYeTOB PEKOMEHAYIOTCA HOMOrpammel (puc 2.1 n 2.2), a pnsa 6onee TOYHbIX PACYeToOB —
«Tabnuubl 015 rmapaBaMyeckoro pacyeTa Tpyd HanopHbIX U3 NonmaTuneHa», (Mpoaoyc O.A.)

Mpu pacyeTax no HOMOrpaMmmam pe3ynbTaTt 4OCTUrAeTCS OAHUM HANIOXKEHNEM JINHENKW - CeayeT NPSIMON IMHNEN
COEANHUTB TOYKY CO 3HAYEHUEM PACYETHOro AnamMeTpa Ha wkane d, C TOYKOM CO 3HaYeHneM pacHeTHOro pacxoaa
Ha wkane g (1/c), NPOAOCIXUTb 3Ty NPAMYIO JIMHWIO A0 NEePEeCeYeHns CO LwKanamMm ckopoctn V n yaenbHbIX NOTePb
Hanopa 1000 i (mm/m). Toukm nepecevyeHns NPAMon IMHUN C STUMU WKanamMmm gatoT 3HadeHre V n 1000 .

Kak n3eecTtHo, 3aTpartbl SN1EKTPOIHEPIMN HA NMEpPeKayky XUAKOCTU HAXOAATCHA B NPSMONM MPOMNOPLMOHANLHOWN
3aBMCMMOCTU OT BeNUYMHbI H (Npy npounx paBHbIX yCnoBusx). Moacrtasume BeipaxeHue ( 2.3 ) B dopmyny ( 2.2 ),

HETPYOHO YBUAOETL, YTO BENMYMHA i (@, cnegoBaTenibHO 1 H) o6paTHONPONopLMOHanbHa pacyeTHOMY AnameTpy d,
B NSATON CTEMNEHWN.

. 16-1-g?2
i= —2q5 ( 29 )
29 -m?-dp
Bbiwe noKa3aHo, 4TO BeJIN4YMHA dp 3aBUCUT OT TOJILLUHBLI CTEHKU pr6bl €. 4eM TOHbLle CTeHKa, TEM Bbille dp
n Tem, COOTBETCTBEHHO, MeHbLLE NMoTepu Hanopa Ha TpeHne N 3aTpaTbl ANNEKTPOIHEPTINN.

Takum 06pa3om, pe3ynbTaTbl PACHETOB TOJILLMHBI CTEHKM € TpyObl no dopmynam (1.1) — (1.5) B coveTaHum
C pesynbratamMm rmapaBamyecknx pacyeToB rno ¢gopmynam (2.1) — (2.7) no3BonaioT BbiIOpaTb TPYOY C KOHKPETHbLIM
3Ha4veHnemM SDR 1 KOHKPeTHbIM 3HavyeHnemMm MRS. B 3aBUCUMOCTM OT BEIMYMHBI PACYETHOIO PacXoaa XUaKoCcTn Ha
obbekTe 1 TpebyemMoro Hanopa noadupaeTcs Mapka NOBbICUTENBHOMO (BakyyMHOro) Hacoca. Ecnu B panbHeriem
Mo KakMmM-nnmbo npuymMHam MmeHseTcs 3HadeHne MRS Tpybbl, ee aguameTp 1 TonwmHa cteHkm (SDR) gonxHbl ObITh
nepecynTaHbI.

CnenyeT uMeTb B BUAY, 4TO B LENIoM psiae cnydyaeB npumeHeHue Tpyd ¢ MRS 10,0 BsameH Tpy6 ¢ MRS 8,0, no-
3BOJISIET Ha OAVH TUNMOpPa3Mep YMEHbLLIUTbL AnamMeTp Tpybonposoda. NMoatomy npumeHeHne komnanunein MKAMJIACT
nonuatunena M3 100 (MRS 10,0) B3ameH nonnatuneHa N3 80 (MRS 8,0) ons narotoeneHuns Tpyd no3BosseT yMeHb-
LUNTb TOJILLMHY CTEHKN TPYO, UX MAccy U MaTepmnanoemMKoCTb.
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Puc.2.1 Homorpamma ans onpefeneHns notepb Hanopa B Tpybax agnametpamum 6 -100 mm.
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Puc. 2.2 Homorpamma ans onpegeneHus notepb Hanopa B Tpybax anametpamm 100 -1200 mm.
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CroitkocTb K ruapoabpasneHoMy U3HOCY

Tpy6bl 13 N3 MMEIOT BLICOKYIO CTOMKOCTb K rnapoabpasneHOMY U3HOCY, YTO 0OycnaBnmBaeT LLenecoobpa3HocTb
VX NPUMEHEHNS AN TPAHCNOPTUPOBKM XUOKOCTEN C COAEPXKaHNEM TBeEpAbIX YacTul,. Mpn npymeHeHun Tpy6 13
M3 B ceTsax caMOTEYHOW IMBHEBOW KaHANN3aLMW C CoAep>XXaHNeM TBEPAbIX YaCTUL, U3HOC OYAET COCTaBNATL MEHEE
0,5 MM Ha Becb 50-neTHUIA aKcnlyaTaUMOHHbIA Nepuroa, 1 UM MOXHO npeHebpeyb. B HanmoOpHbIX TEXHOMNOMMYEeCKMX
TpybonpoBoaax, TPAHCMOPTUPYIOLNX XUOKOCTb C COAEPXaHMEeM TBepPAbIX YacTul, abpa3vBHOMY U3HOCY OyayT
noABepraTbCa B MEPBYIO 04epenb MecTa CY>XXEHUI 1 MOBOPOTOB. Habnioaaembiii U3HOC B NONIMSTUIIEHOBLIX TPyOax
COCTaBMsSeT NULb HEGOMBLLYIO YaCTb M3HOCA, MMEIOLLErO0 MECTO B @HAJIOMMYHbIX YCIOBMSX Ha MOBOPOTAx CTaNlbHbIX

TpYyO.

Tpy6bl U3 acbecToLemMeHTa
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KOJINYECTBO UMKII0B BO BpeMS nccnegosaHus, N

Puc. 2.3. CtoiikocTb Kk ruapoabpasneHoMy n3Hocy. [laHHble nccnepoBanus Technische Universitat Darmstadt
(TexHonornyeckoro YHnsepcuteta JapmwTtaara, lepmaHums), npoBeaeHHoro Ha ocHoBaHuy DIN19534.

Xumunyeckas CTOMKOCTb

TpyObl N3 NonMaTuneHa 06nagaloT BbICOKOM XMMMYECKOM CTOMKOCTbIO K O0/IbLUMHCTBY arpecCUBHbLIX Cpea, Nom,
B/INAHMEM KOTOPbIX TPAAMLMOHHbBIE MaTepuasbl KOPPOANPYIOT 1 CTApPEIOT.

XuMunyeckas CTOMKOCTb Tpyd 13 M3 aABnseTcs Npon3BOAHON TeMMnepaTypbl, KOHLEHTpaUUM, AaBAeHUs 1 Tuna
camoro BeLecTsa.

Mpwn HopManbHoI (6am3koii k 20 °C) TeMnepaType OHW YCTONYMBDI K AeACTBUIO LLLESTOYEN N TaKUX HEOKMCSIOLLINX
KMCNOT, Kak consiHasa n pocdopHas. Tpybbl 13 N3 yCcToOMUMBbLI K BO3AENCTBMIO CIMPTOB, hopManbaeruaa v CloXHbIX
adupos (aTunaueTtata). BBuay cBoel BbICOKON XMMUYECKOWM CTOMKOCTUN TPYOb! 13 13 NCNonb3yoTes B T.4. B KAYECTBE
HedPTENPOMbBICIOBbLIX, AJ151 TPAHCMOPTUPOBKN HEOUULLEHHBIX CTOKOB MPOMBbILLSIEHHbIX NPEANPUATUIR.

Mapo- 1 rasonpoHMuaemMocTb TPyd 13 M3 He3HaunTenbHa.

* TABJINLIA XUMWNYECKON CTOVIKOCTU TPYE U3 N3 npusenera B MpunoxeHun A.
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Buibop cnocoba npoknaakmu Tpybonpoeoaa

Hapy)Hble ceTu U3 NosIM3TUIEHOBLIX TPY6 pekoMeHAyeTCs NPoKaabiBaTh NOA3EMHO, T.K. NPU HAA3EMHOM
npoknagke Tpebyetcs 3awmTta TpybonpoBoaa TEMNIOUIONSALNOHHBIMU MaTepuanaMmn ans npenoTepalleHnst 3a-
Mep3aHus TPaHCNOPTUPYEMOTO BELLLECTBA NPU OTPULLATENBHBIX TEMNEpaTypax BO3ayxa 1 Harpesa CTeHOK Tpy6 npu
BO34ENCTBUN COJIHEYHO paamnaLLMn 1 NMoBbILLEHHBLIX TEMMEPaTYp BO3Ayxa. [AN HAPY>XHbIX ceTeil ra3oCHabXXeHuns
N3 NOJIN3TUJIEHOBBLIX TPYO pa3pelueHa TONbKO NoA3eMHas NpoKagka.

MonuaTtnneHoBbie TPYGOMNPOBOALI TAKXKE MOMYT BbITh MPOJIOXEHbI:

* B 30aHUSAX (BHYTPULIEXOBbIE NN BHYTPEHHUE TPYBONpPOBOakI) HAa MOABECKAX, ONOPax 1 KPOHLUTENHaXx;

OTKPbITO UK BHYTPY GOP0O3A, LLIAaXT, CTPOUTENbHLIX KOHCTPYKLIMIA, B KaHanax, 06pas3oBaHHbIX, Hanpumep, n3 rodpu-
POBaHHbIX M1aCTMACCOBbIX TPY6, CKPLITO;

* BHE 34aHUI (MEXLIEX0BbIE UM HApPYXXHbIE TPYOONPOBOAb!) HAa 3cTakazax v onopax (B 060rpesaemMbIx Unm HeoGorpe-
BaeMbIx Kopobax 1 rasiepesix), B kaHanax (MPOXoAHbIX NN HENPOXOAHbIX) U B rPyHTe (6eckaHanbHas Npokiaaka).

KomneHcaums nuHeHbIX M3MEHEHMIA NOAN3TUNEHOBLIX TPY6onpoeoaos

MonnatnneHoBble TPyObl XapakTepU3yTCS 4OCTATOYHO BbICOKUM KO3DPULMEHTOM TEMIOBOrO JMHENHOIO pac-
wmnpenmns o. Mpu pacyeTtax npuHmaeTca o = 2 - 104 1/°C (0,2 mm/Mm - °C). 3T0 06CTOATENLCTBO OnNpeaenseT He-
06X0AMMOCTb y4eTa M3MeHeHUs OJIMHbI TPyOONpoBoAa B NpoLecce akcrnjyaraumm, T.K. U3MeHeHue TeMmneparypbl
TPaHCNOPTMPYEMOU Cpeabl NPUBOANT K YAJIMHEHUIO UM YKOPOYEHNO TpyGonpoBoaa.

Cnenyet nmeTb BBMAY, YTO 6ECNPEnsaTCTBEHHOE U3MEHEHVE ANIMHbLI TPYOONPOBOAA B TY WM MHYIO CTOPOHY HE
NPUBOAUT K BOSHUKHOBEHMIO B TPYOE HaNpsiXkeHui, cnocobCTBYIOLLMX ee pa3pyLueHnto. Ecnn xe TpybonpoBof, He-
NOABWXEH, TO B €r0 Tefle BOSHMKAIOT OCEBbl€ N TaHreHUManbHble HaNpsXXeHus. BennynHa oceBbix HANPSXXeHWM He
3aBUCUT OT AInHbI TPyOONpoBoaa 1 paBHa:

6, =E-a(t,-tv), (2.10)

roe E — mogynb ynpyrocTtu nonmatunexa, Mria;

t, — MakcumanbHas TemnepaTypa, NPy KOTOPOM MOXET 3KCMN1yaTupoBaTbcs Tpybonposog, °C;
t., — TeMnepartypa, Npu KOTOPOI 3aKkaH4YMBasNCA MOHTaX Tpybonposoaa, °C;

o — KO3 PULMEHT TEMNOBOIO NMHENHOro paclunpenHus, 1/°C.

TaHreHumnanbHble HANPSAXEeHUNA o, AonyckaeTcs NnpuHMMaTh paBHbiM 10-12 % oT o,,.
T 0

Ecnu pacyeTHOe 3HaYeHne CyMMbl HanNpsXxXeHuii o, + o, meHble MRS Tpy6bl (6e3 yyeTa koaddurumeHTa 3anaca
npo4YHoCTM gonyctumMoe 3HadeHne MRS nonuatuneHosbix Tpyd MKAMJIACT B 3aBUCMMOCTM OT KNlacca NoMaTuieHa
paBHo 8,0 MMMa (M380); 10,0 MMa (M3100)), To TpybonpoBoa pa3pyLUeH ObiTb HE MOXET. B 3ToM cnyvyae oH MoXeT
ObITb XXECTKO 3aUKCUPOBAH MO BCEWN CBOEN AJIMHE.

Ecnun xe cymma HanpsixxeHuii 6onblue MRS, Heobxoanma KOMNeHcauus IMHENHbIX MU3MEeHEHWN AJInHbI Tpybonpo-
BOAA.

YBenuyenme nnm YMeHbLUeHne anNHbI pr6onpoao,u,a paccynTbiBaeTCd no cbopmyne:
Al=a(t,-t,) 7, (2.11)

roe A [l — BenuyurHa, Ha KOTOpYio M3MeHseTcs avHa Tpybonposoaa, Mm;
[ — pnuHa Tpy6onpoBoaa B MOMEHT OKOHYAHUS MOHTaXa, M;
o — KO3GDULMEHT TEMNOBOro IMHENHOMO pacLumpenuns, mm/ m°C.
Ecnm t, > t, onnHa Tpy6onposoaa ysennumsaetcs, ecam t, < t, — ymeHblaetcs, npu t, = t,, Tpybonposon,
He MEeHSIET CBOEW AJVHBI.
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B Tex cnyyasx, korga Heo6x0aMMa KOMMNeHcaLms U3MEHeHNN A/IMHbI TPYGoNpoBoaa, Ha Tpacce MnMbo CMNoNb3YTCo
TaK Ha3blBaeMble eCTECTBEHHbIE KOMMEHcaTopbl: «[» -, «Z» - | «[1» - 06pa3sHble NOBOPOThLI TPACChI, MO0 Takme KOM-
rneHcaTopbl ycTpanBaloTcs cneumansHo. B aTom cnyyae Heobxoaumo obecrnednBatb Tpebyemyto AnVHy nneya /y,

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

roe d, — HapyXxHbI guameTp Tpybonposoaa, MM.

(AL | ALY

——— - —

Puc. 2.4. «[» — 06pa3Hbiii NoBOpOT Puc. 2.5. «[1»-06pa3Hbiii KOMIeHcaTop

Ha npakTtuke, He06X0A4UMO y4YUTbIBaTb, YTO B FPYHTE TPYyOONpPOBOA He U3MEHSAET CBOIO AJINHY B TOM
cTerneHu, Kak OH 3TO AenaeT Ha MOBEePXHOCTU. YTPaMbOOBaHHbIM FPYHT OCTATOYHO HaAEeXHO dukcmnpyet Tpybo-
NpoBOJ, 1 He NO3BONSIET eMy CBOOOHO U3MEHATHL CBOIO AJIMHY. B npakTuke CTPOUTENLCTBA BbIMOJIHEHUE HOPMBbI
C 40-102-2000 o ceo6oaHOI yknaake TpyObl B TpaHLuee (yknagka «3melikoin» (puc. 2.6)) nosBonser pe-
LWINTb BONPOC TEMMNEepaTypPHOro BO34elCTBUS Ha TPYOONpPOBOA, B COOTBETCTBUM C CE30HHbIMU KONle6aHnaMMn
TemMnepaTypbl TPAHCMOPTUPYEMOI Cpeabl.

=y,

Puc. 2.6. Yknaaka «3Meikori»

BbinonHeHve yknaaku TpyObl B TpaHLiee CBOOOAHLIM U3rMboM (yknaaka «3Meinkoli») NpUMeHMMOo 1 ans Tpybo-
npoeoaoB 6onbLioro (6onee 710 mm) anameTpa.

B npakTtuke yknanku HanopHeix M3 Tpyéonposoaos anameTtpom 1000 mm 1 Bonee BCTpeyaroTcs cuTyaumm, korga
pacuyeT (2.11) nokasbiBaeT 3HAYUTENBHOE N3MEHEHNS OJIMHBI HA MPSIMOM y4acTKe (MPWU OCYLLECTBAEHUM MOHTaXa
B YCJIOBUSIX OTPULLIATENbHBIX TEMMEpaTyp). Ecnv HapexHoe 3aliemeHne Tako TpyObl FpYHTOM, Kak 1 yknaaka «3Mei-
KOM» UM YCTPOICTBO HA A@HHOM y4acTKe «[» - , «Z» - | «[1» - 06pa3HbIX KOMMNEHCATOPOB HEBO3MOXHO, TO B TaKUX
cuTyauumsx gonyckaertca ¢pukcaums Tpybonposoaa 60bLOro agnaMmeTpa ¢ NPUMEHEHNEM «HEMOABUXHBIX ONop»,
YCTaHOBJIEHHbIX YEPE3 OnpefeneHHble PacCTOSHUS. B yka3aHHbIX Cnyvyasx NPUMEHEHNe «HEMOABMXHbBIX ONop» A0-
MyCcKaeTCcs 1 B MECTax YCTAHOBKM apMaTypbl, A71S €€ 3aLWnTbl OT BO3MOXHbLIX HAMPSHXXEHNIA.

Kak npaBuno, anga noasemMHbix 13 BOJONPOBOAORB XON0AHOM BOALI CNieLuasibHOW KOMNEeHcaLunmn He Tpe-
OyeTcs.

Pacuer onop npu yknaake noJim3TuieHoBsoro TPYGOI'IPOBOP,O BHE rpyHTA

Mpy Nnpoknaake BHe rpyHTa NoJIM3TUIIEHOBLIV TPYGONPOBOA, MPOEKTUPYIOT M KOHCTPYKTUBHO BbIMOJIHSIOT Tak,
4TOObI OH MEN BO3MOXHOCTb CBOOOAHO YAJIMHATLCS NPY Har peBaHumM U yKopainmBaTbCs Npuv oxiaxaeHmm 6e3 nepe-
HanNpsKeHUst MaTepuasna u coeaMHeHui Tpybonpoeoaa.

UKANANACT

TPYBHbH W 3ABOA

www.icaplast.ru



KomneHcaumm nMHenHoro TemnepaTypHoro yajinHeHuns Tabmua 2.5

Tpybonposoga n3 N3 npu ero npoknagke BHe rpyHTa obe- PekomeHayemoe MakcumManbHOe PpaccTosiHue
CneyYnBaeTCs NPOA0JIbHLIM NPOrMboM TPY6 Npu X NPoKaake Mexay onopamu, npumep ansa SDR 17;
B BUE «3Melikn». 3Melika BbINOJIHAETCA CBOOOOHBIM U3rMboMm Temnepartypa +20°C
TpybonpoBoaa. Tak e MOXHO UCMONb30BaTb YCTAHOBIIEHHbIE -

HomMuHanbHbI MaxkcumanbHoe
yepes ornpeaeneHHble paccTosiHUs M-06pasHble KoMNeHcaTo- anamerp, Mm paccrosHue, m
Pbl U3 CBAPHbIX OTBOA0B.

20 0,45

YCTPOICTBO ONOP PacCHUTLIBAETCSH TaknuMm 06pasom, 4To- 25 0,60
Obl Obl1a BO3MOXHOCTb MOMY4UTb KOMMEHCALMIO TEMIOBOro 32 -
YOJIHEHNS KaK B TOPU30HTANIbHOM, Tak U BEPTUKAIbHOM Ha- 40 _
npaefieHnn.

Onopbl A0MKHbI BbIAEPXMBATL PACTAMMBAIOLLNE HArpy3Ku, 50 _
KOTOpbIM noagepraetcs Tpyba. [na nonnaTuneHoBbix Tpyo, 63 0,70
NpoKNaapiBaeMbIX BHE FMPYHTA, MOHTaX npeanogyntensHee 75 -
NpPOM3BOANTbL TOFAA, KOrga TeMnepartypa okpyxatoLlen cpeapl 90 0,85
paBHa UM NPUBIXKEHAa K MakCUMasibHOM paboyeii Temnepartype. 110 _

Takum 06pa3om, TpyObl ByayT HAXOAUTLCS B COCTOSIHUM MaKCu-
MaJsibHOro TEeMJIOBOro YA MHeHUs. MpoyHoe kpensieHne Tpyo 125 1,25
B Takol No3nuumn NpeaoxXpaHaeT TpybonpoBoabl OT yCaaku. 140 -

Bo Bpems ocTbiBaHMA TpyO NOSBASIOTCS pacTarnsaioLme 160 -
Harpysku, KoTopble OyayT NoAAepXuBaTb TPYOONPOBOL Ha 180 1,50
npsSIMOI NMMHUN MexAay onopamu. Takum 06pa3om, BO BPeEMS
HOBOro Harpesa MOryT MOSIBASATLCS TOJIbKO MUHUMAJbHbIE 200 -
nporn6sl Tpybonposoaa. MpumMepHoe npeaniaraemoe pac- 225 -

CTOsIHME Mexay onopamu gns Tpybonposoaos ¢ SDR17 ansa 250 2,00
TPaHCNopPTUPOBKM BoAbl C TemnepaTtypon +20 °C, npu crmube 280 _
Tpybbl NOCEpPeanHe nNponeTa Mexay onopamu NpuBoanTCs 315 50
B Tabn. 2.5. B cnyyae TpaHCNOPTUMPOBKN Cpeabl C TeMnepa- :
Typoi Bbile, 4em +20 °C, paccTosiHME Mexay onopamu He- 355 -
06X0AMMO YMEHbLUUTb, a B Clly4ae TeMnepartypbl okosno +50 °C 400 3,00
VN BbIlE, — PEKOMEHIYIOTCA CM/IOLLHbIE OMOpbI. 450 -
500 4,00

MunumansHbiin paguyc usrnba Tpy6 us N3

B 3aBrcuMOCTM OT Temnepatypbl Npoknaaky n SDR MyHMManbHble paanycel narnba Tpyd n3 nonnatuneHa npuee-
OeHbl B Tab. 2.6. B 3aBMCKMMOCTM OT MakCMasibHOW Pa3HOCTK TemnepaTtyp TpyoonpoBoaa MMeeM COOTBETCTBYIOLLEE
OTHOCUTENbHOE YA IMHEHMEe TPyOONpoBoAa, onpeaensieMoe OTHOLEHNEM OJIMHbI Ayru [ K AnvHe xopabl a (Tabn. 2.7).
Ins paguyca R, paBHoro eamHuue, B 3Tol Tabnnue nprBeaeHbl OTHOLLEHWS AJIVHbI AYT W K AUTMHE XOpAabl, a TakKe 3Ha-
YeHWst AINH Ayrn, OJIVH XOpAbl U cTpenbl npormba h. Monb3ysck faHHbIMK Tabn. 2.6 u Tabn. 2.7, MOXHO paccuuTaTb
war «3menkum» Tpybonposoaa.

Tabnuua 2.6
MuHuManbLHO AoNycTUMble paguycbl n3rn6a Tpyo ns N3 B 3aBUCMMOCTU OT HAPY)XHOIO AMaMeTpa TPyObl

CraHpapTHoe MuHuMmanbHble paguychl U3rnba Tpyo Nnpu TemMnepaTtype NpoKiagKu
pa3mepHoe OTHOLIEHne 0°C 10°C 20°C

SDR 41

SDR 33 125d 85d 50d
SDR 26

SDR 21 75d 50d 30d

SDR 17,6

SDR 17

SDR 13,6 50d 35d 20d
SDR 11
SDR9
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MpoekTnposaHue HapyXHbIX TPY6ONPOBOAOE U3 NOAUITUNIEHOBLIX TPYD
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Tabnuua 2.7
3HayeHuda reoMmeTpUYecKnx napamMmeTpoB Ayru «3Mmeika» npu paguyce paBHOM eguHMLE

TemnepaTtypHbIn OTHOLIEeHWe ANIVH AYrn AnuHa Ctpenka
nepenap At°C K AnuHe xopapl I/a, M Anuna ayru 1, m XopAabl a, M nporn6a h, m
10 1,0022 0,2269 0,2264 0,0064
20 1,0045 0,3316 0,3301 0,0137
30 1,0067 0,4014 0,3987 0,0201
40 1,0087 0,4538 0,4499 0,0256
50 1,011 0,5236 0,5176 0,0341
60 1,0131 0,5585 0,5513 0,0387
70 1,0168 0,6109 0,6014 0,0463
80 1,0176 0,6458 0,6346 0,0517
90 1,0196 0,6807 0,6676 0,0574
100 1,022 0,7156 0,7004 0,0633

lmapaenuueckun yaap

Bnaropaps Takum CBOMCTBaM, Kak 3n1acTUYHOCTb U YNPYrocTb, Tpybonposoabl 13 M3 o6nanatoT BbICOKOWN YCTOM-
YNBOCTbIO K F’MAPABANYECKMM yaapaMm, KOTOPble 04eHb ONacHbI 4J1si TPyO0NpoBOA0B 13 TPAAULIMOHHbBIX MaTepmarnos,
XapaKkTepu3YyIoLLMXCS 6OJbLLON XECTKOCTbIO. ITO 00ycoBNeHO TeM pakToM, YTO BENNYMHA rMapaBanyeckoro yaapa
M yacToTa KosnedbaHuin npun ero pacnpoctpaHeHnn 3aBUCAT OT CKMMaeMOCTU XXNOKOCTN N 31aCTUYHOCTUN CTEHOK
TPpy6bl. CKOPOCTb pacnpoCcTPaHeHs rmapasBMyeckoro yaapa B Tpybax n3 M3 3HaunMTenbHO HuXe, 4em B Tpybax 13
KOBKOrO 4yryHa u ctanm (06bi4Ho 250-450 m/cek npoTtus 6onee 1000 m/cex*).

BenunuuvHa ruapaBnmMyeckoro yaapa npsamMo nponopLmMoHanbHa CKOPOCTY PacnpoCTpaHeHMs yaapHON BOSHbL. Takm
obpas3oM, anacTuyHble 1 ynpyrue N Tpyodbl 061aaaloT 3HAYNTENBHO O0JbLLEN YCTOMYMBOCTLIO K FMAPaBANYECKUM
yoapam, 4em TpyObl U3 CTaslv U KOBKOIO YyryHa.

YcuneHve oTBoA0B, TPOMHMKOB, NEPEX0A0B (PeayKLmMiA) NyTeM CO3aaHNsa creumanbHbIX YopoB Ang 3aLmTbl 9TUX
anemMeHToB N3 TpybonpoBoaa OT rMapPaBINYecKoro yaapa Heobsa3aTesibHo, HO MOXET ObITb NpeasioxeHo TpeboBsa-
HUSAMU KOHKPETHOrO NPOeKTa.

* daHHbie B cooTBeTcTBUM ¢ NPG (Nordiska Plastror Gruppen)
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lmy6uHa 3anoxeHus nonuatuneHosbIX TPyb6onposoaos

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

[OPOXHAs Harpyska

CBOICTBA U CTENEHb YnNIOTHEHUA MaTepunana 3acblnkn

MECTHbIV FPYHT \

N Z NN Z
CBOUCTBa M CTeneHb YrJI0OTHEHUA MaTepuasia O0CbINKn / /

L
pabouee ,uaBJ:::j: /"/{/\/\///}\\é ///\//// //

Ka4eCTBO 3anoJIHEHUA 1 YIIJIOTHEHUA B «Ma3yxax pr6bl>>

noAachkinka (NocTenb, NoayLIka)

T

POSRS e n
mmm——— ypmae%

A — paccTosiHMe oo noBepxHocTn, B — paccTosHue oo cTeHku TpaHwen, B — gmnameTp TpyObl,
I' — TonwwmHa cnos ocHoBaHms TpybonpoBoaa (NoCcTeNb, NoayLwKa, noacsinka), M — TonwmHa cnost o6CbInku,
E - wnpuvHa TpaHwen

Puc. 2.7. ®akTopbl, OKa3blBalOLLME BO3AEVCTBME Ha 3aJ10KEHHYIO B TPYHT TPYOY

TonbKO KOMIMJIEKCHO paccynTaB BO3AENCTBUE HA TPYOONpPOBOA Takux GakTOpoB, Kak Harpy3ka Ha NOBEPXHOCTb,
rnybuvHa 3anoxeHust TpyObl, CBOMCTBA M KQ4eCTBO YIIJIOTHEHMS MaTepurasa 00ChINKKU 1 3aCbINku, HaIMYME FMPYHTOBBIX
BOJL, W F€0JI0MMYECKMX BKJTIOYEHNIA, MOXHO CAenaTh BbiIBOA, O BO3MOXHOCTM NPUMEHEHUS TOW UM UHOM TPYObI.

Kak npaBuno, npuHMMaeTcsl, 4TO JaBNeHMe rpyHTa KOMMNEHCMPYETCS He TOJIbKO camoii Tpyboit (obnapatoLleit
COBCTBEHHOM KOJIbLLEEBOW XECTKOCTbIO), HO M OCTATOYHO BICOKMM PaboynM AaBieHMeM TpaHCNOPTUPYEMO cpenpl
(6-16 aT™m), KOTOpPOE, Kak NpaBuI0, HAMHOIO NPeBbILLAeT AaBJIeHNe rpyHTa Ha mybuHe 2-7 MeTpoB.

PaccmatpuBas Tpyb6onpoBoa, Haxoasawmincs B 6e3HanopHOM COCTOSIHUM, HEOOXOAMMO OCYLLECTBASTL Noabop
Tpy6 ncxoas n3 Toro, 4To 66l COOCTBEHHO KOJbLLEBOM XECTKOCTU TPyObl 13 3D 0ka3biBanock AOCTATOYHO 418 -
(bEKTVMBHOIO CONPOTUBNEHNE OABNEHWNIO MPYHTA B KOHKPETHBIX YCII0BUSIX.

HanopHsbie Tpy6bl UKATMJIACT 13 M3 06nagaioT 3Ha4MTENbHOM COOCTBEHHOM KOJbLIEBOW XXECTKOCTbIO, ,0CTaTOu-
HoW Ans 3ddEKTUBHOIO NPOTUBOAENCTBMS AaBNeHnto rpyHTa. B yacTtHocTu, Tpybel ¢ SDR17 13 M3100 (paboyee
nasneHue 10 atMm) 061aaatoT KONbLIEBOW XeCTKOCTbIO 21,8 klMa, n3bbITOYHOM A5t 0ObIYHBIX YCNOBUI 9KCMyaTaLuu,
M MOTYT C YCMEXOM NPUMEHSATLCS B T. Y. B KAYECTBE 3aLLMTHbIX DYTNSPOB.

Tabnuua 2.8
OpuneHTUPOBO4HbIE (PacUYeTHbIE) 3HA4YEHUS KOJIbLLIEBOI XXeCTKOCTH AJis NOJINSTUIIEHOBbIX TPYO

Knacc CraHaapTHOE pasMepHoe OTHOLLIEHUe

nonuatuneHa  gppra4i SDR33 SDR26 SDR21 SDR17 SDR13,6 SDR11

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 MKANNACT
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MNpoekTuposaHmne HapyxHbix TPy6onpoBoaOB U3 NONNITUNEHOBBLIX TPYD
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B 10 e Bpems, M3 Tpybbl ¢ 60bwnM SDR (1, COOTBETCTBEHHO, OTHOCUTESIbBHO HEOONBLUOM TONLUMNHOA CTEHKN)
Tak >Xe MOryT YCMeLwHOo 3aknagpiBaTtbCa B MECTax C BbICOKOW CTEMNEHbIO AAaBNEHUS HA rPYHT. BaxHbiM ¢pakTopom,
B/IMSIIOLLMM Ha JONITOBEYHOCTb TPYOONPOBOAa, CTAaHOBUTCS NPaBUIIbHOCTb YCTPOMCTBA TPaHLLEN™.

KayecTtBO TpamBOBKM 1 CBOMCTBA 3aMOJIHAOLLErO TPaHLLIE MaTepuana okasblBatoT B TAKMX ClyYasix CyLLLECTBEHHOE
BJIUSIHWE Ha AONrOBEYHOCTb TPyHonpoBoaa.

Mpwn npaBunbHO YCTPOEHHOW TpaHLwee M3 Tpyda, aBngsacb TPyObOW M3 31aCTMHHOIO U yNpyroro mMarepuana,
B C/ly4ae NOsIBNIEHUs MOBEPXHOCTHOM HAarpy3ku Ha rpyHT BeAeT cebs cnenyowimm obpasom (puc. 2.8 n 2.9):

.

Puc. 2.8. BosaevicTBue Ha nonnaTUaEHOBYIO TpYyOy, Puc. 2.9. Bo3BpatleHne nonnatniaeHoBov Tpybbl B UICXOAHOE
ee gepopmauus ¢ nepenadven yeums rosioxeHne 6aaroaapsi ee cBoVicTBaM (371aCTUYHOCTb U YripyrocTb)
Ha marepuvasl 006ChINKn n OoCTaTtoO4YHOMY YriJIOTHeHUIO 3arioJIHALWero TpaHLwen marepuasa

Takvm 06pasom, As1s HanopHbIX TPyGonposoaos 13 N3 gononHUTeNbHas 3awmTa B BUuae Gytnsipa, kak npasuno,
He TpebyeTcs. MckitoYeHe COCTaBNSAT XENe3HO40POXHbIE MarncTpanu, NepecevyeHus C LWOCCENHbIMY OporaMm
(B yCNoBUSIX MHTEHCMBHOIO ABUXEHUS TpaHcnopTa). B kauecTBe GyTNsSpoOB UCMOJb3YIOT NONINITUNEHOBLIE TPYObI
¢ SDR<17. Mpun HEO6X0ANMOCTU MOBLILLEHUS HAAEXHOCTM, NOA KOMMYHUKaUMAMK NI0OO0ro Ha3HavYeHus (Hanpumep,
BOJOCTOKaMM) BOAOMPOBOS, MPOMNyCKalT C UCMONb30BaHNEM QyTNSPOB.

[nsa onpeneneHns BO3MOXHOWM FyOuHbI 3anoxeHns Tpyo 13 M3 B yCNoBUsAX SKCrnyaTaumm nog, 4oporamMu CO CTaH-
[apTHOW KONIECHOM HAarpy3Ko MOXHO Tak Xe NoJsib30BaTbcs Tabnunuein «myonHa 3anoXxeHus KaHanU3aLuoHHbIX
Tpy6 u3 N3 (npu konecHoi Harpy3ke HK-80)» (MpunoxeHue [, Ta61.8). B Tabnuue ykasaHa rnybrHa 3anoxeHns
HanopHbIX TPYO 13 M3 Npn X UCNOIb30BaHWM B KayecTBe TPYO A1 CaMOTeYHOM KaHanu3aumm (T.e. B 6e3HanopHOM co-
CTOSIHUW, KOoraa Tpyba NpoTUBOOENCTBYET AABSIEHMIO FPYHTA TOMbKO 32 CHET COOCTBEHHOM KOJbLLEBOM XXECTKOCTH).

MunumansHas ry6uHa sanoxeHus Tpybonposoaos BogocHabxenuns us M3
M MX PACMOJIOKEHNE OTHOCUTENIBHO APYTUX KOMMYHUKALUMA

Bo nsbexaHune nepemep3aHus TpybonpoBoaa, MUHUMaNbHYIO MyOunHY 3a510XeHns Heob6XxoaMMO yCTaHaBIMBaTb
B COOTBETCTBUM C TEMNIOTEXHUNYECKUMIN U MPOYHOCTHBIMW pacyeTamMm, nNpmu 3TOM OHO JOJIXKHO NMpeBbIlaTb FMyOuHY
npomMep3aHns rpyHTa B JaHHOW MECTHOCTU He MeHee, YeM Ha 0,5 M. B cnyyae HeobxoauMMocTu npoknagku Tpyoo-
npoBoAa BOAOCHaOXeHUs ¢ 6onee MenkMM 3a5ioXXeHneM cnenyeT npeaycMaTpmBaTh cneyyanbHble Mepbl NPOTUB
3amMep3aHus Boabl B Tpybax. Hanpumep, NonnaTnieHoBbI BOAONPOBOA B KaHane MOXHO NOKPbITk TEMIOBOM U30-
NSiUME, KOHCTPYKLIMSI KOTOPOW He nornowaeT Bnary. XoTs 3aamep3aHue BoAbl B MOJIM3TUNIEHOBbIX TPy0aX He Bbl-
3blBaeT pa3pyLleHUs UX CTeHOK, B OT/I4Kne oT Tpyb 13 YyryHa 1 ctanu, ogHako Hannyme B BOAOMNPOBOAE NeasiHbIX
npo60oK MOXET HaPYLUNTb HOpMaJibHOe YHKLIMOHMPOBaHME BOAONPOBOOHOM CETU.

B 06u11x cnyyasix He pekoMeHAyeTCs NPOEeKTUPOBATh YKJ1aAKy BOOAONPOBOAA U3 MOJIM3TUNEHOBbIX TPYO Ha ryOuHy
MeHee 1 M (TOJIbKO NPW OTCYTCTBUM HaO, TPYOONPOBOAOM ABMXEHNS TPAHCMNOPTA, YTO A1 FOPOACKMX YCITOBUIA Maso-
BEPOSATHO, 3arnybneHne MoxeT ObiTb MeHblIuM — a0 1,5 D).

Mpun nepeceyeHusax TpydbonpoBoabl, TPAHCMOPTMPYIOLLIVE BOOY MUTLEBOIO KA4ECTBA, ClieAyeT NPOKIaabIBaTh BhILLIE KAHA-
JNIN3ALUMOHHBIX, a TAaKXKe BbiLLIE TPYOONPOBOAOB, TPAHCMOPTUPYIOLLMX SO0BUTLIE 1 AYPHO NaxXHYLLME XUAKOCTH, Ha 0,4 M.

*TpaHLues 15 MPOKaAKN HarnopHbIX TPy6onpoBoAos 13 13 Tpy6 BbIMOJIHSETCS B COOTBETCTBUM C 00LUmMuy TpeboBaHusmu CHull.
Bonee noapobHo yCTPOMCTBO TpaHLLEW /151 HAarOPHbIX TPYOonpoBoaoB n3 13 paccmoTtpeHo B Pasaene 4 «[lpoknaaka v MOHTax..»
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YyacTkm Tpy6onpoBOA0B, TPAHCMOPTUPYIOLLIMX BOAY NMUTLEBOIO KA4ECTBA, MOIYT MPOXOANTL HUXE KaHANMN3ALMOHHbIX,
HO 06513aTEIbHO A0MKHBI ObITh 3aKNIHOYEHBI B PYTNSPbI, NP 3TOM PACCTOSIHME OT CTEHOK KaHann3aummn 1o obpe3os GyT-
NAPOB B KaXAyl0 CTOPOHY [10/I)KHO COOTBETCTBOBATbL B IMIUHUCTLIX FPYHTaX — HE MeHee 5 M, a B KpYNHOOBIOMOYHbIX
n necyaHbix — 10 m.

B cnyyasix nepeceyeHunii NonnMaTuieHoBbIX BOAONPOBOAOB C TEMIONPOBOAAMU 1 KaBensiMu, NoSIMSTUIEHOBbIE TPYObI
cnepyeTt 3akmoyatb B Gymnapbl n3 M3 Tpyd nnu Tpyd 13 opyrnx AONroBeYHbIX MaTepManoB C KOMbLEBOM XECTKO-
CTblo He MmeHee 8 KH/M2. PaccTosiHme oT cTeHOK DyTNSiPoB A0 KaBens v CTEeHKU OCHOBaHUS NepekpbITMs KaHana
TEMJIOCETU AO0JIKHO ObITb TAKOBbIM, 4TOObLI NPU MPOBEAEHUN PEMOHTHBLIX PaboT Ha APYrMX KOMMYHMKALMAX HE Obl
noBpexpaeH Tpybonposoa us M3.

PaccTosiHne mexay cocegHUMU TpybamMm B CBETY MPU NMPOKNaAKe HECKONbKUX NapasnieNibHbIX HUTOK NoanaTunie-
HOBOro BOAONPOBOAA AOJIKHO ObITb He MeHee 0,2 M.

[Mpoxon, NoNM3TUNEHOBOro BOAOMNPOBOAA NPWU NepeceyeHnn CTEHOK KoNoaues (kamep nepeknioyveHns, dyH-
J0AaMEHTOB 34aHNIM) NPOEKTUPYIOT C MCNOMb30BaHMEM 3aLLUNTHBIX MYDT, A5 UCKIOYEHNS Nepenaym Harpy3kn Ha
BOAOMNPOBOJ, NPV HEPABHOMEPHOWN
ocajke nepecekaemMoro Coopyxe-
HUs1 1 TpybGonpoBoaa.

Mpn napannenbHoO npoknagke
C APYrMMn KOMMYHUKaUMaMN (Ka-
OenbHblE CeTU, TENNONPOBOAbI...)
pPaccTosiHNE MeXAy NONN3TUNEHO-
BbIM TPy6ONpPOBOAOM U APYrUMMU
KOMMYHUKaUNSAMUN LOJIXKHO ObITb
TaKOBbIM, YTO Obl MNPV PEMOHTHbIX
paboTax Ha 3TUX KOMMYHUKaUUaX
NoNN3TUIEHOBLIN TPyboNpoBoa, He
®orto 2. 1. SawmTHbie My Thl As151 BXoAa B OETOHHbIV Koslo4eL, Obl1 NOBPEXOEH.

lmy6uHa 3anoxenus Tpybonposopoe kananuzauum us M3
U X PACMONOXEHNE OTHOCUTENIbHO APYTMX KOMMYHUKALMIA

Mpwn napannensbHoi Npoknagke y4acTkn KaHanmsaunoHHbIx N3 TpybonpoBoaoB creayeT NpoekTMpoBaTth, Kak
NpaBwuo, HUXE BOAOMNPOBOAHLIX IMHWI (B TOM YACHE U U3 NONNITUNEHOBLIX TPYD), MPM 3TOM PacCTOSTHUE MeXay
HUMW JOMKHO COCTaBNATb He MeHee 1,5 M B CBeTYy.

M3 TpybonpoBoabl kaHaNM3auun MOryT pa3mMeLLaTbCs Bbillie TPYOONPOBOAOB XO3SACTBEHHO-NUTHLEBOrO BOJO-
CHabXeHnsa 13 NIacTMaccoBbIX TPYO, HO NPY 3TOM paccTosHUe Mexay Humm (1,5 M) yBennumeaeTcs Ha pasHuuy
B OTMETKax 3as1oXkeHns TpybonpoBoaoB.

KaHanusaumoHHble TpyObl 13 13 HapyXHbIM AnameTpom Ao 160 MM fonyckaeTcs NpoknaabiBaTh Bhille BBOAOB
X035IICTBEHHO-MUTLEBOIO BOAONPOBOAA B 3AaHMs 6e3 3ak/ioveHns aTnx Tpyd B PyTisipbl Npu pacCTOSIHN MeXay
CTeHkamMu nepecekatowmxcs Tpy6 0,5 m.

KaHannsauuio N3 nonnaTuneHoBbIX TpyO Npu nepeceyeHm ¢ TenIonpoBoAaMuy U KabensiMun, a Takke C XXene3HbIMU
1 aBTOMOOW/bHLIMUY JOPOramMu, C TpaMBaHbIMU NYTSAMW crenyeT NnpoknaabiBaTe B dyTnsapax. [AnvHa KoHLOB ¢yT-
napa, BbICTyNaoLLMX 3a npeaesibl nepecekaeMoro COOpyXXeHusl, 4oMKHA ObiTb 60JIbLUE HAapPYXXHOTo AnameTpa Tpyobl
Ha 200 MM Npu OTKPLITOM criocobe padoT. 3asop Mexay M3 Tpyboii n GyTnsapom cnenyeT 3anoSiHUTb LEMEHTHO-
rnecyaHbIM PacTBOPOM.

Jonyctmas rnyburHa 3anoxeHusi kKaHann3aumoHHbIX TPy 13 M3 npueeneHa B Mpunoxexun [, ,tabn. 8.

lny6uHa 3anoxeHuns Tpybonpoeoaos rasocHabxeHus
M TexHOnoruyeckux Tpybonpoesopos

ybuHa 3anoxeHnsa TpyobonpoBOAOB ra30CHabXEeHMs U TEXHONOrMYeckux TpybonpoBOAOB ONpenensieTcs cCooT-
BETCTBYIOLLMMN HOPMaAMU U TpeGOBaHI/IﬂMI/I npoekKTa.
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Pasgen 3.
TpaHcnopTpoBaHme, XpaHeHue
N BXOQHOM KOHTPOJIb MOSIM3TUIEHOBBIX TPY6

TpaHcnopTMpOBAHUE, XPAHEHUE NOIUITUNEHOBbLIX TPY6

HanopHkle TpyObl 1 cOeEANHUTENBbHBIE AeTanun n3 M3 A0MKHbI NepPeBO3UTLCS Ha creunanibHO 060PYA0BaHHbIX TPAHC-
NMOPTHBbIX CpeacTBax.

Puc. 3.1. TpaHcnopTupoBaHue Tpyb n3 13 Puc. 3.2. XpaHeHune Tpyb B oTpe3kax

TpyObl MOXHO TPaAHCMOPTUPOBATL APYr B Apyre. N3batue Tpyb, HaxoOALWMXCa ApYyr B Apyre, Npou3BoauTCa npu
NMOMOLLIM COOTBETCTBYIOLLMX BCMIOMOraTe/IbHbIX CPEACTB, KOTOPbIE UCKIIOHAIOT NOBpexaeHue Tpyo.

Bo nsbexaHne NnpoaonbHOro nepemMeLLeHns, nepekaTbiBaHNsa Unn NageHns Nnpu OBMXeHUn Tpybbl OOKHbI ObITh
HaOEeXHO 3aKpensieHbl.

Morpy3aky 1 pasrpysKy NofMaTUIEHOBbIX TPYO NPON3BOAAT aBTOMOBUIBHBIMU KpaHaMM UV BPYYHYIO. MNpy BbINONHEHUN
NMOrpy304HO-Pa3rpy304HbIX PAabOT NPUMEHSIOTCSA MSArKUe CTPONbl U3 NMOJIMMEPHbIX MaTepuasioB UN MArkue
MOHTaXHble NOJIOTeHua, He ocTaBnsowme aedekToB Ha Tpybax. Mpu Norpy3o4yHO-pasrpy304HbIX paboTax He
ponyckaeTcs nepemelleHve Tpyd Bonokom. U3bGeraTts yaapos! Hegonyctumo copacbiBaHue Tpyo u coeayHn-
TeNbHbIX AeTaneii C TpaHCNOPTHLIX CPeAcTB. [epekaTky Tpyb paspellaeTcs NPOBOANTb TObKO MO faram.

B CBSI31 C TEM, YTO NONNSTUNIEHOBbIE TPYObl C MOHWXEHUEeM TeMNepaTypbl CTAHOBATCS XPYNKUMM, TPAHC-
nopTUpoOBaHue, NorpysKka v pasrpyska Tpyd NPon3BOAATCS, Kak Npasuio, Npu TeMnepaType OKpyXaloLLero so3ayxa
He Huxe muHyc 20 °C. [lonyckaeTcs norpysky, pasrpysky M TPaHCMopTMPOBKY TPYO B nakeTax Npons3BoauTh Npu
TemMnepaType oKpyXxaloLLero sosayxa oo MuHyc 40 °C, npu aToM cneayeT naberatb Pe3KnxX PbiBKOB 1 COYAapPeHWA.
311 xe TpeboBaHUs HYXXHO PacrnpPOCTPaHUTL U Ha COEAVMHUTENbHbIE ASTaNN.

Mnowanb ans xpaHeHns OonxHa OblTb NOCKOM, 6e3 KaMHel 1 OCTpbIX NpeameToB. Mpu cknagmuposaHumn Tpyo
MPUHUMAIOT MEPbI MPOTUB NX CaAMOMPON3BOJILHOIO packaTbiBaHUS.

M3 Tpy6sl AameTpoM < 110 MM MOryT NOCTaBAATLCA B OyxTax. ByxTbl HEOGXOAMMO XPaHUTb B FOPU30HTaIbHOM
NoIoXEeHNN.

Puc. 3.3. 13 Tpyba B 6yxtax Puc. 3.4. XparneHnue 13 1pybbl B 6yxTax
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CoeauHnTesNbHbIE AeTaNN XPaHAT B MOMELLEHUSIX BMECTE CO CBAPOYHOI TEXHUKOW UK B 3aKPLITOM KY30BE TPaHC-
NopTHOro cpeacTsa. PekoMeHayeTcs Topupbl TPY6, CKnaanupyeMblx Ha TPACCEe CTPOUTENBCTBA, 3aKpbiBaTh OT 3arpsi3-
HEHWNSI MHBEHTAPHbLIMK 3arnywkamn. Tpybbl 1 COEANHUTENBHBLIE AeTaNN nepen, OTNPaBKOM HA TPACCy OLEHUBAIOT
BU3yasibHO Ha NPeaMET OTCYTCTBUS MOBPEXAEHNI 1 NPU HEOOXOAMMOCTY OTOPaKOBLIBAIOT.

TpyObl LONYCKAETCA XPaHUTL HA OTKPLITOM BO34yXe He 6osiee 6 MecaueB Anga ra3oBbix TPyO, n He 6onee 12 mecsaues
ONs HAMOpPHbIX TPYO C MOMEHTA UX M3roToBneHus. BeicoTa wtabensa Tpyb B 0OTpeskax v OyxTax npu XpaHEeHUU CBhbILLe
2 MecsLEeB He J0JKHA NpeBbIlWaTth 2 M. [py MeHbLLMX CPOKax XpaHeHUs BbiCOTa WTabensa aokHa ObiTb He 6onee
3 m ana SDR41, SDR33, SDR26, SDR21, SDR17,6, SDR17 n4 m pna SDR13,6, SDR11, SDR9.

Mpwn ncnonb30BaHMM MNONNITUNIEHOBBIX TPYO 1 COEAMHUTENBHbBIX AeTanen yymThbiBatoT, YTO OOLMI rapaHTUNHBINA
CPOK NX XpaHEeHMs1 COCTaBNSIET MakCMMYM [8a rofia Npy CO6MI0AEHNN YCOBUIA, NCKITIOHAIOLLMX NPSIMOE BO3AENCTBME
COJIHEeYHbIX nydeit. Ecnm nctek rapaHTuinHbliA CPOK XpaHeHust TPyO MM coeauHUTENbHbIX AeTaneil, OoroBOPEHHbIN
B HOPMATMBHbIX JOKYMEHTAX, TO 3aK/ItOYEHME O NPUrOAHOCTU TPYO UM COEONHUTESBHBIX AETaNen Ans CTpoMTENbLCTBA
Tpy6onpoBOAOB MOXET ObITh BblAaHO MO0 3aBOAOM-U3rOTOBUTENIEM, NGO NCNbITATENBHOW NabopaTopuel, akkpe-
OMTOBaHHOM opraHamu focctaHgapTa Poccun, nocne npoBeaeHns KOMniaekca UCnbiTaHUn, pernamMeHTUPOBaHHbIX
HOPMaTUBHbLIMM JOKYMEHTaMU Ha TpyObl UK aeTanu.

lMepeBo3ka NOANITUIEHOBLIX TPYO, XPaHEHWE N NOrPy304YHO-Pa3rpy304Hbie paboThl MPOBOASATCA C COONOAEHVEM
006bI4HbIX Mep 6e30MacHOCTU Tpyaa.

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

BxopaHOW KOHTPOJb He TpebyeTca:

€CJIN HET COMHEHMIA B TOM, Y4TO NPOAYKUMS BbiMyLleHa B COOTBETCTBUM C HOPMATUBHO-TEXHNYECKOWN OOKYMEHTa-
unen n aTo NoaTBepXaaeTcs AOKYMEHTOM O KavecTBe (nacnopT, cepTudukart, NPOTOKOJ UCMbITaHU), a YyCNoBUS
1 CPOKW XPaHEHUS, a TakxXe YC/I0BUSA TPaHCNOPTMPOBAHUS, YCTAHOBJIEHHbIE JIOKYMEHTaLUMEN, HE HapYyLUAINCh.

BxoaHoW KOHTpPONb TpebyeTca:

€CNN eCTb COMHEHUS B TOM, 4TO NPOAYKLNS BbiNyLLIEHA B COOTBETCTBUM C HOPMATUBHO-TEXHUYECKOW [OKYMEHTaUMER;
€CJIN eCTb COMHEHUS B NMPUHAOJIEXHOCTUN TPYO UM COEAUHUTESbHBIX AeTanen K KOHKPETHON NapTumn NpoayKLMK;
OTCYTCTBYET NacnopT kayecTsa (cepTudumKaTt, NPOTOKON UCMbITaHW) 3aBoAa-N3roTOBUTENS NGO MapKMpoBka Tpyo;
HapyLUEeHbl YCNOBUSI XPAHEHUS NN TPAHCNOPTUPOBAHUS.

MpoBeneHne BXOAHOrO KOHTPOJSi MPU3BAHO YCTAHOBUTL MPUIrOAHOCTb TPYO M COEAMHUTENbHBLIX AeTanen ans
MOHTaxa Tpybonposoaa.

Mpexne Bcero, HEO6GXOAMMO NPOBECTU MAEHTUPUKALMIO NPOAYKLMN: NPOBEPUTL MAPKUPOBKY HA U3OENNsX,
COOTBETCTBME MapKMPOBKU Ha NPOAYKLMM NACMOPTy KayecTsa (cepTudukarty, NpOTOKONY UCMbITaHWI) 3aBoaa-
M3roToBUTENS U COBNIOAEHNE COXPAHHOCTU NapTUM Npoaykumuun. 3aTtem, nonb3ysiCb HOPMATUBHBIM JOKYMEHTOM,
Mo KOTOPOMY M3roTOBNSNACK M MOCTaBASNACh NPOAYKLMS, HE0OOX0AMMO NPon3BecTn 0TOop NPob AN NpoBeaeHUs
UCMNbITAHUMN.

®oro 3. 1. Ucnbitanne 19 Tpybbl Ha 0CEBOE PaCTSIXXEHUE (OTHOCUTENIbHOE YIA/IMHEHUE MPY Pa3PbiBE)
SIB/IIETCS OAHUM U3 3¢ DEKTUBHBIX CIOCOO0B MPOBEPKU Ka4eCcTBa TPYO npu OCYLLECTBAEHNN BXOAHOIO KOHTPOJIS.
B arrecTtoBaHHoOV naboparopum n3 otpeska 3 Tpybbi narotasavsatoT obpaseL (1). KoHTposib ka4ecTsa Ha COOTBETCTBME
CTaHAapTy NPOXOAUT MyTeM MEXaHNYECKOro NCrbITaHUs1 0bpa3sLa Ha paspbiBHOV MaLLVHe.
U3roToBneHHasi B COOTBETCTBUM C TPeboBaHvsIMU cTaH[apTa Tpyba [omKHa 06ecrneqnTb B XOAe UCTbITaHuii (2) Heobxoamnmyio
BENNYNHY yanmHeHus (He meHee 350%) [o paspeiBa B cootBeTcTBum ¢ FOCT 18599-2001, FOCT P 50838-2009.
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Paspen 4.
[Npoknapka n moHTaX
NnonuaTUNeHoBbIX TPybonposopaos

4.1 CNOCOBbbI MPOKJIAAKHA. 3EMJIAHbIE PABOTbI
TexHonorus npoknaaku Tpyb6onposopos us 13 B TpaHwuesx

DnacTMYHOCTb MaTepuana u manblin Bec M3 Tpyb AaeT MM onpenesieHHble NperMyLLecTBa nepeg Tpybamm n3
«©KECTKMX» MaTepuasnoB, Takux Kak 4yryH 1 cTeksionnactuk. B yacTHOCTW, Npu cTpoutenscTee TpybonpoBoaos, 3a-
4acTylo Ha GpOBKe TpaHLLUEeM CBapMBaIOTCS OTAESbHbIE NIETV MaKCMMasIbHOM AJIMHbI (OT KOM0ALA A0 KONOALA) KOTopble
3aTeM OMnycKaloTCS B TPaHLLEO, IAe OCTaeTCs BbIMOSHWUTL MX MNOACOEAMHEHME K apMaType Un CBapuUTb HECKOJbKO
MOHTaXHbIX CTbIKOB.

~

Puc. 4.1.1. Yknagka B TpaHLueto Tpyb6ornpoBoA0B, CMOHTUPOBaHHbIX HA MOBEPXHOCTU.

Mockosnbky, B 9TOM Cilydae, MOXHO 3HaYUTENbHO YMEHbLUNTb LUMPUHY TPaHLLIEN 3TO NPUBOAUT K COKPAaLLEHUIO
KONMYecTBa 3eMsHbIX paboT, OrpaHNYeH0 MacChl MaTepuana, NocTaBIAeMoro AJisi MOACLINKM M HEOBX0ANMOCTHU
B €ro TPAHCMOPTUPOBAHNN. XOTS TPAHLLES MOXET OblTb MakCMMasibHO Y3KOW, OHa AOJIXKHA 06eCNeynTb BO3MOXHOCTb
Ka4eCTBEHHOO YMJIOTHEHWS TPYHTA.

PaboTbl No ycTponcTey TpaHLwel ans Tpybonpooaos 13 M3 npoeoaaTcs ¢ cobnioaeHmnem obbl4HbIX Mep 6e3onac-
HOCTMW.

Mpodune TpaHwien

7/ ’ NS 3anojiHeHne
Mpodunb TpaHLen A8 NPoKIaaKM NonuaTue- X 2N 110 YPOBHSI MOBEPXHOCTM

HOBbIX TPYBGOMNPOBOOB ONPEAeNSETCs MPOEKTOM. 7 _—

LLIMpMHa ONpeaensieTcs UCXoas U3 yCrosuii 06e- =03 M t

cnedeHns yaobcTea nNpoBeaeHNs MOHTaXHbIX o6cebinka

paboT. Ha ypoBHE ropuU3oHTaNIbHOro AnaMeTpa

Tpybonpoeoaa <630 MM TpaHLles OOMKHA CO-

OTBETCTBOBATb HAPYXHOMY AMameTpy TpyOsbl _

+0,3 m. Ona 1py6 >710 mm + 0,4 m. \ 8,01'*8_‘3%*";";;‘)3’60”‘)030/3-3
<—>‘ ~0,3-0,4m

Puc. 4.1.2. PekomeHayemble napameTpbl Mpoguss TPaHLLEN.
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OHo TpaHwewn

[Ho TpaHLLen A0/MKHO ObiTb BbIPOBHEHO, 63 NPOMEPS3LLMX YH4aCTKOB,0CBOOOXAEHO OT KaMHeli 1 BanyHoB. MecTa
BbIEMKW BaJTyHOB 4,0JXHbI ObITh 3aCbINaHbl FPYHTOM, YMIOTHEHHBLIM [10 TOM X€E MA0THOCTU, YTO Y FPYHT OCHOBAHKS.

B rpyHTax, CKNOHHbIX K CMELLIEHWIO M NP 6ObLLOM BEPOSATHOCTU BbIMbIBaHMS FPYHTOBLIMM BOAAMM MaTepvana nog-
CbIMKW 1 0BCHINKM HEOOXOAMMO MPUHSATE COOTBETCTBYIOLLVIE MEpPbI AJ1 COXPaHEeHUs FPYHTa, OKpY>XXaloLero Tpyoy,
B YMJIOTHEHHOM COCTOSIHMMU. B 4acTHOCTY, AHO TPaHLLEN MOXET YKPENAATLCH re0TEKCTUIIbHBIM MaTepuraniom.

OcHoeaHue gns Tpybonpoeopa

HopmanbHag TonwmHa cnosa noacbinkm — 0,1 M. Ha ckanuctom rpyHTe
noAckInka yctpamBaeTcs B 06s3aTenibHOM nopsiake. Ecnn gHo TpaHLwen
ABNSAETCH CKANNCTbIM U B OHE TPaHLLEN HaX0aATCS KaMHW, BENIMYNHOMN
cBhbilwe 60 MM, He06X0AUMO YBENMYEHME NOACHINKA [0 NOJIHOrO BbipaB-
HMBaHNSA OHA TPAHLLEWN.

J1ns noachInkm NCNonb3yeTCs NECOK UV FPaBui (MakCMabHbIA pasmep
3epeH 20 mMm). B oTaenbHbIX Cnydasix BO3MOXHO NPUMEHEHME MaTepunana
¢ 6onbLLVM pa3mepoM rpaHyin. B niobom cnyvae, matepuai, NpUMeEHSIEMBIIA
NS NOACHINKWY, HE A0MKEH UMETb OCTPbIX KpaeB. ECNiv MECTHBIN FPYHT COOT-
BETCTBYET 3TVM TPEBOBAHUSAM, BbINOSIHEHME NOACLINKM HE 0653aTENbHO.

Mopckinka gomkHa ObiTb POBHOM U HE AOJKHA YNAOTHATLCA. YNNoTHe-

-

HU1IO A0 NIOTHOCTU OCHOBHOIO FPYHTA NOANEXNT MaTepuarn, 3anoHSAIOLLMNA Puc. 4.1.3.
yrinybneHus, 06pa3oBaBLUNECS NMOCSIE BbIEMKWN BaNTyHOB M APYIUX KPYMHbIX Crioii ocHoBaHusl 18 Tpybornposoaa
06bEKTOB. (noacsinka, nogyLuka, rnocTesib)

O6c¢cbinka Tpybonpoeoaa

M3BneyeHHbI Npu OTPbIBE TPAHLLEN FTPYHT MOXET ObITb MCNONL30BaH
0151 BbINOSIHEHMS 06ChINKKN TPYObI, MPU YCIIOBUM, YTO B HEM HE COOEPXUTCS
KaMHel (MakCUMasibHO LIONYCTUMBIN Ux padmep — 20 MM, OTAENbHbIE KAMHN
00 60 MM Tak >ke MoryT 6bITb OCTaBNEHbI B rPYHTE). ECNM rpyHT 4151 00ChINKM
npepnonaraeTcs yrnjaoTHATb, TO OH JOMKEH OblTb NPUroAHbLIM ANS TakoWn
onepauun. Ecnv nseneyeHHbIN rpyHT HE NpUroaeH anst 06CbInku Tpyobl, TO
A5 9TON Luenn OOMKEH NCMNOIb30BaTbCA NECOK UKW rPaBui ¢ pa3Mepom
dpakunn 1o 22 MM nnu WwebeHb ¢ pamepom dpakumm 4-22 Mm.

O6cbinka 40mKHA OCYLLECTBAATLCS MO BCEV LUMPUHE TPaHLLEW 0 Nosyye-
HUS HAZL MOBEPXHOCTLIO TPYObI (Moce TPaMOOBKU) CI10s TOSNLLMHOM HE MeHee
0,3 M. MepBhbIi CNoi He A0MHKEH NPEBLILLIATEL MONOBMHbI AVaMeTpa TPYObI, HO
He 6onee 0,2 M. BTopoi cnoii o6cbinaeTcs A0 Bepxa Tpyobl, HO Tak ke He 6onee
0,2 M. Bo BpemMs 06CbINKU rPYHT HE06X0AMMO HAHOCUTb C MUHUMAJTbHOW
BbICOTbI. Henb3s copacbiBaTh MacChl rpyHTa HEMOCPEACTBEHHO Ha Tpyby. O6chInka TpybonpoBoaa 06bIYHO NPOn3-
BOAMTCS NMOC/Ie OKOHYaHUS! Npoknaakm 1 npuemMkn Tpybonpoeoaa. lMpu ncnonb3oBaHum HanopHbix Tpy6 MKAMJACT
JonyckaeTcs NonHas 3ackinka TpybonpoBoaa B TPaHLLEE [0 NPOBEAEHMS UCMNbITAHUS HA TEPMETUYHOCTb.

Puc. 4.1.4. O6ceinka TpybornposBoga

YnnotHeHue rpyHTa

pyHTOBasi 06CbINka, YrIoTHEHHAs B Nadyxax TpybonpoBoaa, o6ecrneqmBaeT HEKOTOPOE CHUKEHUE PACTArMBAOLLNX
ycunuii Ha 6oKoBblE CTEHKM TPYO OT BHYTPEHHET 0 AaB/IEHNS TPAHCNOPTUPYeMoii cpeabl. CTeneHb YyNnoTHEeHWS 3aBUCUT
OT NpeAHa3HaYeHNss TEPPUTOPUN Haa TPYBONPOBOAOM M AO/MKHA ONpenensiTbCs NPOEKTOM.
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YT106bI M36€XXaTh NPOCAAKN FPYHTa HapA, TPYGONPOBOAOM, HAXOAALLUMMCS MOA A0POraMu peKoOMeHAyeTCH
yNJoTHEHUe 3anosiHeHust He meHee 95% moaudunumMpoBaHHoi BenuuuHbl MpokTopa.
Ons rnyGokumx TpaHLwen (cBbiwe 4 M) cTeneHb ynnoTHeHus — 90%. Ons ocTanbHbix cnyvyaes — 85% mnu cornacHo
yKasaHusaM, faHHbIM B NpoekTe. TpaMboBKY HEOOX0AMMO NPOU3BOAMTL CnosiMu TonwmHoi ot 0,1 fo 0,3 M, yTpam-
60BbIBas Kaxablil cnoi. TonwmHa yTpamboBLIBaEMbIX CJIOEB 3aBUCUT OT 000PYA0BaHNS U YCOBUIA yNNOTHEHMS. MNpun
BbINOJIHEHUM 3TOW 333241 He06X0aMMO ObITb BHUMATESIbHLIM. YNIOTHEHME NEPBOro Cnos (40 YPOBHS ocu TPyObl)
He O0JIKHO NPUBECTU K ee NoAHATUI0. TpamboBKY HEOOXO0AMMO BbINOJIHATL OAHOBPEMEHHO C ABYX CTOPOH TPy6O-
npoeoAa, Bo nsbexaHue ero nepemMelleHus. MNpu noaceinke rpyHTa 1 3acbinke TpybonpoBoaa crneayeT clieamTb,
4YTO Obl FPYHT HE coaepXXas KPYMHbIX BKIOYEHWI. TpaMOOBKY rpyHTa HEMOCPEACTBEHHO HaA TPpybol NPOU3BOAAT,
npeaBaputTenbHo obecnevns pacctosiHne He meHee 0,3 M 10 ee NOBEePXHOCTN.

Tabnmua 4.1.1
TonwmHa ynjioTHsEeMbIX CJI0EB U KOJINYECTBO TPaMOOBOYHbIX NPOXOA0B

KonuuyecTtBo npoxogos MakcumanbHas TONMWMHA  MuHUManbHbIA

ANS AOCTUXEHUS YMJIOTHAEMOro CJI0sl, M CNnow
TpebyeMoii kKaTeropum s 00CbINKu
Cnoco®6 - I I =
YNJIOTHEHUSA s o = o Hag BepXxom
YNJIOTHEHUS s ) T
rno cTaHpapTy o E g = Tpy6 Ao
MpokTopa, % o % - '3 YNJIOTHEHUS,
[ - o M
YnnoTHeHne Horamm - 3 0,15 0,10 0,10 0,20
Y
FNIOTHEAVE PYHHEIM 3 1 0,15 | 0,10 | 0,10 0,20
LITaMmnom, BECOM MUH. 15 kr
YNnoTHeHne BUOpOLLTAMMNOM, 3 1 0,10 ) ) 0.15
BECOM MUH. 70 kr
YHHOTH?HMG BUOPOLIMOHHOM 4 1 0.10 _ _ 0.15
NANTOW, BECOM MUH. 50 Kr
MUH. 100 kr 4 1 0,15 - - 0,15
MUH. 200 kr 4 1 0,20 - - 0,20
MUH. 400 kr 4 1 0,30 0,15 - 0,30
MUH. 600 kr 4 1 0,40 0,15 - 0,50

TMpumeyaHmne: KpyrHO3epPHUCTbIE MaTepuasbl, Tak1e Kak LLebeHb C pazmepoM ¢ppakumm 8-12 mm, 8-16 MM nnuv ranbka 8-22 Mm,
SIBJISIIOTCS CAMOYIMIOTHSIIOLMMUCS MaTtepuaiamu v rpu ux NCrnosib30BaHUM [J1s1 3aCbIrkiu ciosmu ToalmHod 0, 15-0,20 m obe-
crne4mnBaetcs yrnaoTHeHne >93% moanuumpoBaHHOV BemynHbI [TpokTopa.

OkoHuarenbHas 3ackinka TpAaHWweun

K okoH4YaTenbHOM 3achbInke TpaHLUEen MOXHO MPUCTYNaTh NOCSIE BbINONHe-
HUS 3acbInky TPybonpoBoaa U TPamMOOBKM rpyHTa.

Bo Bpems BbINONHEHWS 3acbinkn Hag, TPyOONpoOBOAOM PEKOMEHAYETCS
NOMEeCTUTb CUIHasIbHYIO NeHTy. Hapg rasonposogamMu npeaynpeantenbHas v
NeHTa nomMeLllaeTcs B 06a3aTenbHOM nopsigke. ns Toro, 4Tobbl B AaNIbHEN-
Lem nerye 66110 MAEHTUGULMPOBATL TPYOONPOBOAL!, MPUMEHEHWE TaKoh
JIEHTbI PEKOMEHYETCH TaKXKe Ha ApYrux Tpybonposoaax.

Lns 3aCbInky MOXHO NPUMEHSATE FPYHT, BbIHYThIV U3 TPAHLLEN, N APYrON,
COrniacHO ykasaHusaiM NpoekTa. JuameTp yactuu, matepmana, npUMeHSIeMOro
[DJ191 3aCbINKM TpaHLIewn, He AomkeH npesblwaTte 300 MM. Henb3s copacbiBaTb
B TPaHLUEI KaMHW, LebeHb C OCTPbIMU KpasiMu 1 601bLUMX pa3MepoB. [pyHT
He [,0JKEH OblTb 3aMOPOXEHHBIM M1 OKOMKOBAHHbIM. Puc. 4.1.5.

OkoHyaTtesibHas 3achlrnka TpaHLwewn

MKANNACT www.icaplast.ru ‘

TPYBHBM 3ABO[



M3rn6 M3 tpy6sl npu MoHTOXE

Bnaropaps Takomy npenmMyLLeCcTBY HanopHbIx TPy6 na M3, kak rubd-
KOCTb, U3MEHEHWNE HaMnpaBfeHNss Ha Tpacce NoJIM3TUIIEHOBOrO TPybo-
NPOBOZA MOXHO BbINOJIHUTL NyTEM AONYCTUMOro 13rnda Tpyosl. B Takmx
cnyyasix OTnafaeT HeobxoAMMOCTb B MPUMEHEHUN OTBOAOB. Paauyc
1n3rn6a NoNnUsTUNEHOBOWN TPYObl 3aBUCUT OT Takmx pakTOPOB, Kak Ana-
meTp, SDR, ycnoBus npoknaaku n T.0.

PekomeHayeMbIi MUHUMaIbHbI pagnyc narnba ais NoMaTUIEHOBbIX
Tpyd c SDR11; SDR13,6; SDR17; SDR17,6 He MOXeT ObITb MEHbLUE, HEM
R >25 -d. Ecnm npoknagka TpybonpoBoaa BbIMNOJIHAETCS MNPy HU3KOMN
BHELLHEN TEMMepaType Unm no Hemy 6yaeT TPaHCNOPTUPOBATLCS BOAA
C HU3KOI TEMMNEPATYPO, — PaAMyC n3rnba fomkKeH OblTb YBENNYEH: MUH.

R>35-d. lns ToHKOCTEHHbIX TPpyBonposoaos ¢ SDR21; SDR26; SDR33 Puc. 4.1.6.

1 SDR41 MUHUMAasbHBIN pagnyc n3rnba Tak e OOKEH ObITb YBENMYEH. Yknapgka B TpaHLLeo npeaBapuTesibHO

PacueT MMHMManbHOro paauyca uarnéa tpybo ns N3 6bin nprueeneH CMOHTUPOBAHHOMO

B Paspgene 2 «[TpoekTnpoBaHue...» (tabn. 2.6). 1 MMeroLLero AonyCTUMbIV paauyc
B cnyyasx noctaBku Tpyo B ByxTax HEOOX0AMMO UX yKnaabiBaTb unarnba Tpyborposoaa

B TpaHLUedAX B TAaKOM HanpaB1eHUU n3rnba, ¢ Kakum oHu Obln nepBo-
Ha4daJIbHO HaMOTaHbl Ha 3aBoJe.

BecrpaHweiinbie TexHonorun npoknaakm N3 Tpybonpoeogos

BecTpaHLleiHble TEXHOIOMMN MO3BOSIOT M36exaTb 3aTpaT, CBA3aHHbLIX C PACKOMKOW TPaHLUEN, ee 3aCbINKoM,
YrJIOTHEHMEM TPamMOOBKOW 1 T.M. He TpebyeTcst ocTaHaBAMBATbL OPOXHOE ABVXEHME. [pakTUieckm NIMKBUANPYIOTCS
3aTpaTbl CBsiI3aHHbIE C U3rOTOBJIEHNEM HOBbIX MOBEPXHOCTEM (NOCE 3aCbINKM OTKPLITON TPaHLLEN), BDEMEHHbIX 10-
por, 06be300B, a Takke Apyrne, CBA3aHHbIE C 3TUM, 3aTpaThbl.

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

MeTop, ropM3oHTanbHO-HanpaBieHHOro 6ypeHns ABNSIETCS Hanbonee NonynsipHbIM U LLMPOKO NPUMEHSAEMBIM.
OH BeECbMa 3KOHOMWYEH B CUTyauUsix, KOraa HeoOxoaMMo NposioXnts TPyOONpoBoA, Noa, Npoes3Xein YacTbio, U HET
BO3MOXHOCTW NPOBOAUTbL MPOKIaAKy B OTKPbITbIX TPaHLLEsSX. MeTo4 NO3BONSET C TOYHOCTLIO 10 HECKOJIbKUX CaHTU-
MEeTPOB NnpokaabiBaTh Nog 3emneii N3 Tpybbl anvHHol 6onee 100 m 1 guameTtpom oo 630 mm 1 Gornee.

A B
Puc. 4.1.7. lNpoknanka MeTof0oM ropu30HTaIbHO-HaMNpPaB/I€HHOro 6ypeHus

B BbINONHsAEMbIX paboTax No Npoknaake Tpybonposoaa AaHHbIM MeTOA0M (prUc 4.1.7) MOXHO YCNTOBHO BbIAENUTb
Tpu 9Tana.
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Ha nepeom 3aTane cneumansHas 6ypunbHas yCTaHOBKa Npon3BoamnT OypeHune No 3aaHHON TpaekTopun (OT OT-
MeTkun A K oTMeTke B). Mpn aTom Byp MEET MeHbLUMIA AnaMeTp, YEM NpefHa3HaYeHHas K NpoTackmBaHuio Tpyba.

Ha BTopom aTane B Touke B nponsBoamTcs NoaroToBka k NpoTackmBaHuio Tpybonposoaa: BypuiibHas rosioeka
3aMEHSIETCS Ha roJfioBky 6osblIEro anameTpa, 3a Hell MPUKPENISETCs NPUroToBEHHas K NpoTackmBaHuio* M3
Tpyba.

Ha TpeTbem aTane NnponcxoamT HEMOCPEACTBEHHOE NPOTACKMBaHME TPYOONpoBOAa OT OTMETKM B 10 oTMeTKM A.
BypunbHasa ycTtaHoBka BTarneaet 13 Tpyby B NOArOTOBMEHHbIM HA NEPBOM 3Tane kaHan. [lpy 9ToM NepBon uaet
rosoBka, UMeLLas HECKONbKO 60NbLLUMIA AnaMeTp, YeM NPUKPEnIeHHas 3a Hel Tpyba.

HanopHas Tpy6a ns N3 — Hanbonee noaxonswmii matepuan gias Npoknagku MeToaoM ropu3oHTasIbHO-
HanpaeneHHoro 6ypeHus. NMonnatuneHosble TpyObl MKAMJIACT 06nagatoT [OCTATOYHOM MMOKOCTHLIO M MPOYHOCTbLIO,
CNOCOOHbI BbIAEPXMBATL 3HAYNTESbHbIE PACTAMMBAIOLLNE HArPY3KN.

Kak npaBwno, ons 6ectpaHLeiHol Npoknaakn He BO3HNMKAET HE0OX0AUMOCTb B MPUMEHEHWN KakuX-n1Mbo cnewum-
anbHbix M3 Tpy6 1 NpuMeHsitoTcs 0B6bl4HbIE HAnopHble M3 TpyObl HAa COOTBETCTRYIOLME paboyre AaBNeHS.

MonpobHyo KoHcyNnbTaumMio 06 0COBEHHOCTAX NPUMEHEHUS HANOPHLIX TPYO 13 M3 ona ropnusoHTanbHO-
HanpaB/IEHHOr0 6ypeHns MOXHO NoayunTb y cneunanmctos UKAMJIACT.

Mpoknaaka NpoTArMBaHMEM C OQHOBPEMEHHBIM PA3PYLUEHMEM CTAPOW TPYObI
unn 6e3 TakoBoro

K Hanbonee pacnpocTpaHeHHbIM 6eCTPaHLLENHLIM TEXHOSIOMMSIM OTHOCUTCS TEXHOJIOM S «PENAAHNHI C IPOTACKM-
BaHuMeM 3 TpyObl CKBO3b N3HOLLEHHbI TPYOONPOBOA, Kak 6e3 paspyLueHus, Tak 1 ¢ paspyLleHnem NocnenHero.

4.2 CNMNOCOBbbl COEANHEHUA N3 TPYB. TPEBOBAHNA K COEOUHEHNAM

BaxHenwumM TpeboBaHMeM, NpenbsBAsSeMbIM K COEANHEHUSIM, SABNSIETCHA HAOEXHOCTb, MO KOTOPOI NOHUMaIoT
MX PaBHOMPOYHOCTb TPYO6OMNPOBOAA B 9KCMTYTALMOHHBIX YCIIOBUSX.

B 3aBMCMMOCTM OT GYHKLIMOHASIbHOMO Ha3HAYeHMs CoeAVHEHWS PasaensatoT Ha IBE rPynbl: Hepa3dbeMHble, T.e. Ta-
Kue, pazbopka KOTOPbIX HEBO3MOXHA U pa3beMHble, KOTOPbIE MOXHO pa3obpaTthb B TEHEHME CPOKa 3KCnyaTaLmm.

PasbeMHble coeguHeHus

PasbemMHble coeauiHeHns ans N3 Tpyd noapobHO paccMoTpeHbl B Pasaene 1 «06Lwas TexHnyeckas nHbopMaums».

Hepa3beMHbie coeguHeHus

HepasbeMHble coeguHeHus M3 Tpyd nosyyatoT cBapkoi. Xopo-
Lasi CBapMBaeMOCTb SBASIETCH OAHVM U3 BaXHenwmnx dakTopos,
OnNpeaenuBLLVX LUMPOKOE NpuMeHeHne M3 Tpy6.

Mpur cTPOUTENLCTBE HAMOPHLIX NONNSTUIEHOBLIX TPYOONPOBOA0B
B OCHOBHOM MCMO/b3YETCSH CBapkKa HarpeTbiM MHCTPYMEHTOM
BCTbIK.

Puc. 4.2.1. CoeanHeHne Tpyb cBapKol BCTbIK

* NCIOJ1Ib3YKOTCA MNMOJIN3TUJIEHOBbIE prﬁbl, rnocrynueLive B 6yXTaX Wi CBapeHHbIe B NJ1eTb Ha MecTe.
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KayecTtBeHHasi cBapka HarpeTbiM MHCTPYMEHTOM
BCTbIK 06ecneynBaeT paBHOMPOYHOCTb CBAPHbIX LLUBOB
Tpyo6 13 M3 1 xapakTepusyeTcs cneaylowymm nokasa-
TENSIMU: NPU CBapKe BCTbIK (B OT/IMYME OT CBAPKK Bpa-
cTpyb) coeamnHeHns Tpyd mexay coboi He TpebyeT ao-
MOJIHUTENbHbIX AeTanen (My®dT) 1 BbINOSHAETCH OAHUM
LIBOM, BblAeNieHne BpeaHbIx ra3006pa3HbiX MPOayKTOB
pasnoxeHuUs NONMMEPHOro MaTepuana npu ceapke
BCTbIK HE3Ha4MTeNnbHO. CBapka BCTbIK MPOU3BOANTCS
C nMomolLlblo cheumansHoro obopynosaHusa. Ceapka
Tpyd Mexay coboi 1 ¢ GacoHHbIMU geTansgsMm MOXeT
BbIMNOJIHATHLCS B NOJIEBbLIX YCNOBUSIX.

®or04.2.1.
CreikoBasi ceapka 19 1py6 UKATJIACT B noneBbix ycioBusix

OTBOAbI, TPOMHUKM N APYrMe COeAMHUTESbHbIE AETaNN 3apaHee U3roTaBanBaloTCa Ha 6osee ClI0XHOM 06Gopy-
[0BaHNM B 3aBOJICKMX YC/IOBUSIX.

<G}

@070 4.2.3 NMpuMepbl coeamnHnTeNbHbIX AeTaneri v y3a08 UKATJIACT, BbiNO/IHEHHbIX CBapKOV BCThiK. Cnesa:
HepaBHOMpPoxoaHov TporiHuk 900 x 200 SDR 17 13 100. CnpaBsa: TpotiHuk MKATMJIACT moHonuTHbii 1000x225 SDR 17 13 100

B CTeCHEeHHbIX YCNOBUSX, KOrAa NPUMEHEHNE CTbIKOBOW CBApKM HEBO3MOXHO, MPUMEHSETCS cBapka AeTansamm
C 3aknagHblM HarpeBaTesibHbIM 3/IeMEHTOM (aeTtensmu ¢ 3H).

Mpoknaaka n MOHTAX NonuaTMneHoBbIX TPyb6onposoaos

®or10 4.2.4. CBapka mypTtoii c 3H Puc. 4.2.2. CoeanHeHue Tpyb mygTtoii c 3H
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Mcnonb3oBaHne MydT ¢ 3H no3eonsieT ceapmBaTb TPYObI C Pas3fiNyHOM TONLLMHOM CTEHKM, B TO BPEMSI, KakK Nnpu
CTbIKOBOW CBapke MOryT COEOUHATLCS TPYObl TONBKO C OANHAKOBOM TONLLMHOM CTEHKM.

\ o/

L

Puc. 4.2.3. Vicrionb3oBaHue mydTsbi ¢ 3H no3sonset ceapusatb TpyObI ¢ pa3andHbiM SDR

Ceapka geTtansiMu ¢ 3ak/iafiHblM HarpeBaTesibHbIM 3/IEMEHTOM Tak e SIBNISeTCSH OCHOBHbIM BUAOM cBapku ans M3
Tpyb6 Manbix gnameTpoBs (MeHee 50 Mm)*. [pun aToM crnocobe coeanHeHNs yBeMYMBaeTCs NioLLaab CBapHOro LWea,
a Takke obecrneynBaeTcs onpeaenieHHas caMOLLEHTPOBKA TPyObI.

Tabnuua 4.1.2

Tunbl Hepa3beMHbIX COeANHEHUA HanopHbIX TPyo us N

Tun Hepa3beMHOro coeguHeHus

TopueBas cBapka

AuvameTp Tpy6, MM
63-1200

AnekTpocBapHasa MmydTa (mydTa c 3H)

16-800

TexHonorus noJjty4yeHus CBApPHbLIX COGHVIHGHVIFI MNOJINITUNEHOBbIX Tp)’6

lMpn cBapke HarpeTbiM UHCTPYMEHTOM BCTbIK
TPy6bl COEOMHAIOTCS MeXAy coO0M onnaBieHHbIMU
TopuamMm (KOHTakTHasa TenaoBasa cBapka).

OT1OT cnocob cBapkn ABASETCS AOMUHUPYIOLLUM NpU
COEAVHEHNN TPYD C TONLLIMHON CTeHKM 6onee 5 mm. Ans Ha-
rpesa MHCTPYMEHTa UCMONb3YeTCH 3NEKTPUYECKUIA TOK.

BaxHoe mecTo BCnepn, 3a CBapKOM HarpeTbiM NHCTPY-
MEHTOM 3aHMMAET CBapKa TPyb AeTansiMu ¢ 3akagHbIMU
HarpeBaTensMun, KoTopasi nokasana HanbosbLUylo 3dh-
(bEKTUBHOCTb NPV CoeaVHEHMM TPpYO Manoro avamerpa
M MpPW BbINOJIHEHUN COEOVIHEHUI B TPYAHOOOCTYMHbIX
MecTax. [lpn cBapke AetansaMu ¢ 3aKjagHbIMM
anekTpoHarpeBartenamMmu (3H) TpyObl coeamHsaoTCA
Mexay cobor Npy NOMOLLM CrieumasibHbIX NOMN3TUIEHO-
BbIX COEAMHUTESIbHbIX AETANIEN, UMEIOLLNX HA BHYTPEHHEN
NMOBEPXHOCTN BCTPOEHHYIO 3JIEKTPUYECKYIO Crnparb
M3 MeTanMyecko NpoBosiokun. MonyyeHne ceapHOro
COeVIHEeHVS1 NPOUCXOAMT B pedynbTaTe pacnfiaBfieHuns
NonMaTUNEHA HA COEAMHSAEMbIX MOBEPXHOCTAX TPYO
v netanen 3a c4eT Tenna, BbIAENSEMOro npu npoTekaHnm
3NEKTPUYECKOro ToKa no NPoBOOKE Cnnpanu.

JlaBneHve B 30He CBapKM CO34aETCH 3a CHET TEMI0BO-
ro paclumpeHns Tpyosl. Lindpamm «1» n «2» (Puc. 4.2.5)
MOKa3aHbl «XON0AHbIE» 30HbI, MPENATCTBYIOLLME BbITE-
KaHUIO pacnniaBa U3 30Hbl CBApKU.

=\

Harpesaresb
Tpyba

210°Cx10°C

N

CBapHoOe coeanHeHune

Puc. 4.2.4.
lNpyHLUMN NOJIy4eHNs CTbIKOBOIO CBapPHOIr0 COeANHEeHNs

* lMpwy cBapke BCTbIK Masibix (50 MM 1 MEHEE) ANaMETPOB BaJIVIK LUBA CYLLIECTBEHHO BJIMSIET HA MJIOLLAAb MPOXOAHOro ceveHvs. s
TOHKOCTEHHBIX TPYO (C y4ETOM L0MYCKOB Ha HapyXXHbIe ANaMeTPbI U TOJLLMHbBI CTEHOK) CMELLEHNE KPOMOK MOXET ObITb CPaBHVIMbIM
C TOJILUMHOWV CTEHKW. B CBSI31 C 3TUM CTbIKOBAsi CBapKa MaJsibiX ANAMETPOB 3aMEHSIETCS] Ha CBAPKY C MOMOLLIbIO 3/1eKTPOMYPTbI U

pPasbEMHOE COEAMHEHNE KOMIMPECCUOHHBIM PUTHHIOM.
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[MockosbKy MONM3TUIIEH NO CBOUM PEOJIOrMYECKUM CBOMNCTBAM OTHOCUTCH
K rpynrne xopowo CBapMBaeMbIX MatepnanoB (TeMnepaTypHbli MHTEPBan
BA3KOTEKy4ero coctosiHus AT 6onee 70 °C, MMHMMarnbHas BA3KOCTb pacriasa
meHee 10%[a-c), BbilleonuncaHHble CrocoObl Nokasasiv CBOe NPenMYLLECTBO Nnepes,
APYrMMn B CUIYy CBOEM TEXHMHYECKOW NPOCTOThl M 4OCTATOYHOM HALEXHOCTW.

Opranuzauus npoeBeaeHUs CBAPOYHbIX paboT

CBapOoYHO-MOHTaXHble paboTbl 0ObIYHO HAYMHAIOTCS NOCSe TOro, Kak onpeae-
JIEHa Tpacca 1 COCTaB/ieH akT pa3buBKM 1 Nepeaaydm Tpacchl Ans NoA3EMHOro
Tpybonposoaa.

B nepvioa MoHTaxa TpybonpoBoA0B TPyObl NEPUOANYECKN BIBO3AT HA 0O EKT
CTPOUTENbLCTBA, rae AN HUX YCTPanBalT BPEMEHHYIO MIOLAAKY AN1s1 XPaHEHUS
([0 MOCTEMEHHOr0 UCNONbL30BaHUSA BCEX TPyD). PekomMeHayeTcsl BbIBO3UTbL TO
KOIN4eCTBO TPyD, KOTOPOE COOTBETCTBYET CMEHHOW BbipaboTke. B kayecTse
BPEMEHHOW MioLwankm BelOMpatoT BO3BbLILLIEHHbLIA POBHbIN Y4acTOK, KOTOPbIN
o6opyayloT Henpo3payHbIM HABECOM UM TEHTOM 415 3aWUTbl TPYO OT NPSIMbIX
COJIHEYHbIX Ny4en.

Mepepn pasmelleHeM cBapO4HOro 060pya0BaHUSA AOMKHbI ObiTb MOMHOCTbLIO
3aKOH4Y€eHbl paboTbl N0 pa3buBke Tpacchl. PekoMeHayeTcs NpoBecTy NpeaBapu-
TENbHYIO PACYMCTKY Tpacchl, AN Toro, 4Tobbl 06pazoBanachb CrnaHNpPOBaHHAs
rnonoca wmpuHon 1,5 m ons pasmeLLeHns cBapoyHoro o6opyaoBaHus. CBapoyHoe
obopynoBaHne pa3MeLLaloT Ha y4acTkax, Kya HEBO3MOXEH MPUTOK A0XAEBbIX
1nu Tanbix BoA. B cnyyasix npoBeaeHus CBapoYHbIX paboT BAOJIb aBTOA0POr BO-
KPYr MecTa Ux MPOBEAEHNS BbICTABMASIOTCA NpeaynpeanTenbHble 3HaKn. JLomKHO Puc. 4.2.5.

ObITb NPenyCcMOTpeHO obecnedyeHne 6€30NacHOCTM paboTalLlmx OT 3aHOCa  [Ipouecc ceapku my¢Tori ¢ 3H
TPaHCMOPTHbLIX CPEACTB 1 BO3AENCTBUS BbIXJIONOB ABUraTENEN.

Mpun paameLleHnr cBapOYHOro 000PYA0BaAHNS 4151 CTLIKOBOM CBAPKU TOPLIOBOYHOE
YCTPOWCTBO W HarpesaTesbpacnosiaraloT BHENOCPEACTBEHHOM 6/IM30CTN OT LLEHTPATOpPa CO CTOPOHbLI, CBOOOAHOM OT CKNa-
OMpOoBaHHbIXTPYO. BonsbexaHve 3arpsi3HEHNIN INMOBPEXAEHNA TOPLIEBATE b M HArPEBATESbA0MKHLI HAXOAUTLCA BTPAHC-
NOPTHOM KOHTEMHEPE. ABTOHOMHBbI MICTOYHMK 31EKTPOCHAOXEHNS pacronaraloT Ha PACCTOSIHUMN B HECKONbKO METPOB
C NOABETPEHHOM CTOPOHBI. MNepen Hayanom paboT NpUHMMAOTCS HEOOXOaMMbIE MEPbI MO 3aLNTE NIoAEel OT nopa-
XEHUS 9NEeKTPUHECKMM TOKOM (3aLLMTHOE 3a3eMiieHne, pasaenntesibHble TpaHCchOopPMaTopbl U gpyrve Meponpus -
TV, NpenycMoTpeHHble MpaBunamm yCTpoMCcTBa 3/1EKTPOYCTAaHOBOK). B cnydyae npoBeneHus cBapoyHbiX paboT
B TEMHOE BPEMS CYTOK OPraHmn3yeTcst MECTHOE OCBeLLeHMe. [ToTPeBHOCTb B 3aLLMTHBIX NasaTkax, 3alyLaoLmx
MECTO CBapku OT Bfarn v BETpa, onpenensiercsd B 3aBUCUMOCTU OT KNIMMATU4ECKNX YCIOBUI (BO BPEMS A0XAS,
cHeronaga, TymaHa v npu setpe cebiwe 10 m/c).

K nponsBoacTtey paboT No CBapke M KOHTPOJIIO 32 €€ NPOBEeAEHMEM AOMYCKATCS aTTECTOBAHHbIE CBAPLLMKN
1 crneumanncTbl CBAPOYHOro NPOM3BOACTBA, NpoLleane cneumanbHy NOAroTOBKY M aTTeCTauMio C NPOBEPKOWA
TEOpeTUYECKMX U NPaKTUYECKUX HABbIKOB 1N MMEIOLVE YOOCTOBEPEHME YCTAHOBIEHHOM HOopMbl. XKenaTenbHo,
4TOObI CPOK AENCTBUSA UX KBANTNPUKALMOHHbBIX YOO0CTOBEPEHUI NepeKkpbiBan NaaHNPyeMbli CPOK BbINMOJIHEHUS
paboT. CBeaeHMsa 0 CBapLUMKax 1 BbINMOJHAEMbIX UMW paboTax A0IKHbI eXeQHEBHO GUKCMPOBATLCS B XypHase
CBapOYHbIX paboT. XKypHan cBapo4HbIX paboT SBNSIETCS OCHOBHBIM MNEPBUYHBLIM MPOU3BOACTBEHHBIM JOKYMEHTOM,
OTpaXatoLLMM TEXHOIOMMYECKYIO NMOCIEA0BATENBHOCTb, CPOKWN, KAYECTBO BbINOSIHEHWSI CBAPOYHbIX PaboT.

Ceapka BCTbIK: NOPSAAOK BbINOSHEHUS onepaLuin

CBapkoli HarpeTbiM MHCTPYMEHTOM BCTbIK COEANHSAIOTCHA NOJSINSTUNEHOBbIE TPYObl AnamMeTpom oT 50 Mm*
0o 1200 mm.

* C TOJILMHOV CTEHKU HE MeHee 4MM.
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Mpoknagka n MoHTaX NonuaTUNeHoBbIX TPy6onposoaos

PaboTbl N0 CTLIKOBOW CBapke A0JIXHbI NPOM3BOAMTLCS NpU TeMnepaTtype Bo3ayxa ot MuHyc 10 oo + 30 °C. Ha npu-
BeJEHHble TEMNepaTypHble MHTEPBAIbl, Kak MPaBuio, PacCyYnTaHbl CTAHAAPTHbIE TEXHOIOMMYECKME PEXMMbI CBAPKU.
Mpun 6onee LLIMPOKOM MHTEPBAJIE TEMMNEPATYP CBapPOUYHbIE PaboThl CEAYET BbINOJIHATL B MOMELLEHUSX (YKPbITUSX),
obecneunBatoLLmx cobniogeHre 3a4aHHoro TemnepaTypHOro nHTepeana.™

Mpou3BoACTBO CBapO4HbIX PaboT 3akio4yaeTcs

B NOArOTOBUTEJIbHbIX Onepauusx

1 coGCTBEHHO CBapke Tpyo.

MoaroroeuTenbHbIE ONEepauumn BKIIOYaloT:

* MOAroTOBKY 1 NPOBEPKY PABOTOCNOCOBHOCTN CBAPOYHOIO
obopynoBaHus;

* MOArOTOBKY MECTa CBapku 1 pasmMeLleHne CBapoYHOro
obopynoBaHus;

* BbIOOP HEOOXOAMMBIX MAapPaMETPOB CBapKu;

* 3aKkpenJieHne N LEHTPOBKY Tpyb 1 aeTanem
B 3aXMMax LeHTpaTopa CBapOYHON MaLLUHBI;

* MexaHu4ecKy 06paboTKy TOPLOB CBAPUBAEMbIX Puc. 4.2.6. 3akpenneHve v LeHTpoBka Tpy6
NoBepPXHOCTeN Tpyb 1 petanen B 3aXyMax LieHTpaTopa CBapOYHOM MaLLvHbI

Mpwv noaroToBke cBapo4HOro 06opyaoBaHNSA NoaOMpPaoTCs
3aXUMbl U BKNapln, COOTBETCTBYIOLLME AMAMETPY CBApU-
BaeMbIX TPy6. Bknagbilm 3aKMMOB A0/KHbI OblTb YACTLIMM,
6e3 CKONIOB U 3ayCeHLEeB, KOTOpble MOrn Gbl NOBPeanTb
NoBEepXHOCTb TPY6. TpyLumMecs NOBEPXHOCTU MeTaNNIMYECKNX
[eTanen NoKpbIBaKTCS CMa3kamMm No PEKOMEHAAUMNSM U3ro-
ToBUTENS. Pabo4re NOBEPXHOCTU HAarpeBaTenst U MHCTPYMEH-
Ta 4519 06paboTKMN NONNITUNEHOBbLIX TPYO OYULLIAIOTCS OT MbIAN
1 OCTaTKOB MOANSTUIEHA NP MOMOLLM YACTbIX M CYXMX XJ10M4a-
TOBOYMaXKHBIX NIV NIbHAHBIX TKAHEN (M AepeBaHHbIX JIonaTo-
4yek), a NPy HeOBXOAMMOCTM NPOTUPAIOTCS PACTBOPUTENAMNA.
OuncTky HarpesaTtesns OT OCTAaTKOB HANMMLLEro NoNNaTuneHa
npon3BoaAT B ropsgyeM COCTOHUN. DNeKTpuyeckne kabenn
MOJIHOCTLIO pa3mMmaTbhiBalOT N NPUCOEANHAIOT K aBTOHOMHbLIM  Puc. 4.2.7. BBeneHve Topuesaress 4/ MeXaHN4eCcKom
MCTOYHMKAM NUTAHUS U 3NIEKTPUHECKOKN CEeTU. 06paboTky TOPLIOB CBapUBAEMbIX TOBEPXHOCTEN TPYO

Pa6oTtocnocobHOCTb O60py,£l,OBaHl/Iﬂ onpeaenaeTca npu / /
BI/|3yaJ'IbHOVI npoBepke KOMMNEeKTYIOWNX y3/710B CBAPOYHbIX /\/
- \//

MallUVH, annapaToB, NPUCNOCOBNEHNA N UX KOHTPOJIBHOM
BKJIIOYEHNN. Y CBAPOYHbIX MALLWH CTbIKOBOM CBapKU NPOBEPSI-
10T NJIABHOCTb NEPEMELLEHNSA MOABMXHOIO 3aX1Ma LLeHTpa-
Topa un paboty TopueBaTtena. Ocoboe BHMMaHVeE yaenseTca
BU3yasibHOM NPOBEPKE U3ONALMN SNEKTPUYECKUX kabenen
1 3a3emnuTenen. AnekTpoarperarbl aBTOHOMHOIO 3/1EKTPO-
NMUTaHWSA OOMKHbI ObITb 3anpaBeHbl TOMJIMBOM U MPOBEPEHbI
Ha MCMPaBHOCTb KOHTPOJIbHLIM 3aMyCKOM.

PasmelLeHrne cBapo4yHOro o60pynoBaHMs OOMXKHO NpPo-
M3BOAMTHLCS HAa 3apaHee PacyHULLEHHOW U CraaHMpPOBaHHOM
njowLanke nnv Tpacce TpybonpoBoaa Nocse CKNaampoBaHus
Ha Heli NoNMaTuneHoBbIX TPy6. Mpn HEOBXOAMMOCTU MECTO
CBapkKu 3almLLaloT OT aTMOCPEPHbIX 0CaAKOB, NbIIN 1 Necka Puc. 4.2.8. MNanatka gns 3aLmtsl
nMpv NOMOLLY TEHTOB UM NaNaTok . OT HEGIaronMPUSITHbIX MOrOAHLIX YC/I0BUI

*Csapka Tpyb npy Temnepartypax Hxe MuHyc 10 °C Takke HexenaresibHa, T.K. BO3MOXHO MepeoxiaxaeHne pacriiaBa B TEXHOI0rn4e-
ckovi nayae. Kpome Toro, C/mLLIKOM ObICTPOE OXIXKAEHNE BbI3bIBAET B 30HE CBaPKV 3HAYNTESIbHbIE BHYTPEHHNE HarpsXXeHusl, KOTopble
He ycrieBaloT CITiaxmBaTtbCs (3a CHET rnepexoaa 4actv gegopmaunii B BbICOKO3/1aCTUYHbIE) A0 TOro, Kak K LUBaM MpuKiIaabiBaloTCs
Z10MOJIHUTETIbHBIE MOHTaXHbIE Harpy3ku (OT BbIeMKU TPYO 13 3aXVMOB CBaPOYHOM MalLMHbI, NepemMeLLeHVs rnieTei B4O b TpaHLIen
u np.). Takvm 06pa3oM, yCTaHOB/IEHHbIN U151 CBAPKV MHTEPBaJ1 TEMIepartyp OKpyxaroLuero Bo3ayxa (ot muHyc 10 ao + 30 °C) ansetcsi
MaKkCUMaJsIbHO LOMYCTUMbIM C TOYKU 3PEHMSI 06ecreyveHsi HaaeXXHOCTY CBapHbIX COeANHEHWI. ECin B TEXHNYECKUX YCI0BUSIX, CTaH-
AapTax wim ceptugukarax Ha Matepyasibl OrpeaesieHa BO3MOXHOCTb 0COO0Iro TEXHOIOMMYECKOrO PEXVMA CBapKU rpyi 60J1E€E LLIMPOKOM
varna3oHe TeMreparyp OKpYXaloLLero Bo3ayxa, 4emM yka3aHo BbiLLe, TO CO34aHNe YKpbITUL He TpebyeTcs.
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B cbipyto 1 OXOIMBYO NOroAy MOXHO PEKOMEHA0BATb
yCTaHaBNMBaTb CBApPO4YHOE 060PYA0BaAHNE HA AEPEBSIH-
Hble WnThl. Mpu cBapke BCTbIk CBOOOAHbLIV KOHEL, TPYObI
WM MIETU 3aKPbIBAIOT MHBEHTAPHbBIMU 3arnyLuKamMm st
npenoTBpaLLEHMsT CKBO3HAKOB BHYTPU CBApPMBAEMbIX
Tpyo.

OCHOBHbLIMM NapamMeTpamMu Npu CBapke HarpeTbiM
MHCTPYMEHTOM BCTbIK SIBASIOTCA Temneparypa Harpe-
Toro uHctpymenrTa (T ) n BennymHbl Aasnexuns (P, P,
nP Juepemenn(t .ttt nt ). JinamalmH c pydHbiM
ynpasfieHnem TEXHONOrMYecknii napameTp t, (Bpems Ha-
pacTaHvs AaBNEHWS 0CadKN) MOXET HE HOPMUPOBATLCS
13-3a C/IOXHOCTU ero peanmsaumm. 3Ha4eHne napame-
TPOB NPMHMMAETCS B COOTBETCTBUM C PEKOMEHAAUMSAMU
3aBOan3roTOBUTENS CBApOYHOro obopyaosaHus. ns
ABTOMATM3UPOBAHHbIX MALLVH 3HA4YEHWS NapamMeTpoB,
KaK NpaBuo, 3aHeceHbl B 610K NaMAaTy yNpaBnaoLWwero Puc. 4.2.9. KoHTpos1b TeMneparypb!

YCTPOWCTBA UM CYUTLIBAIOTCS NMpu nomowm ¢poToon- Ha MOBEPXHOCTU HarpeBaTesis

TNUYeCcKOro kapaHjalla c nnacTMKoBOWM KapToyku. Kak

npasunio, B 3TOM clly4ae n3MeHeHne NapamMeTpoB UAM HEBO3MOXHO, UM MOXET NPON3BOAUTLCH TOJIbKO Nocne
CcunTbiBaHMS 6/10KOM aBTOMATMKM KOAA CO CneumanbHON YyNpaBnsiiowen KapToUkuy («<MacTep-KapThbl»).

HacTtpoiika Temnepartypbl HarpesaTesis NPOn3BOANTCA C NMOMOLLBIO MOBOPOTHOM KHOMKW Ha NaHenn yrnpasieHus
perynsaTopa Temnepatypbl. O TemnepaTtype Ha NOBEPXHOCTW 3epkana HarpeBaTenst CyasT no WHOUKATOPHbLIM CBe-
Toamonam, MMEKOLLMM, Kak NpaBuio, KPacHbI 1 3efeHHbIN ugeTa. [ToCTOSSHHOE CBEYEHME KPaCcHOro CBETOAMOAA U
MuraHue 3eneHoro 0603HavatoT, 4To pakTnyeckas Temnepartypa HuXe yCTaHOBEHHOW. JloCcTuxeHne Heobxoammonm
Temnepartypbl MHAMLMPYETCS NOCTOSIHHBIM CBEYEHMEM 3eneHoro ceetoamona. OTKIIOYEHME 3e1eHOro ceeToanona
ob0o3HayaeT neperpes paboumx NOBEPXHOCTEN. [MPOYHOCTDL LLBA CHUXAETCH Kak Mpu MOHWXEHWW, Tak W NP MNoBbI-
LIEHUW TeMMNePaTYpbl pacniaea, No3ToMy BOJIbLLMHCTBO OMACHbIX Ae(dEKTOB BO3HMKAET MMEHHO NpPW Neperpese um
HeOorpeBe TOPLIOB CBapMBaeMbIX TPYyO.

3HayeHnsa TemnepaTtypbl HAarpeBa, yka3aHHbIe HA NMaHEenNu yrnpaeieHus perynaropa TemMnepatypbl, UMeT UH-
dopMaumnoHHbI xapakTep. NoaToMy nepen HavyasoM CBapOYHbIX paboT pekoOMeHAYeTCs NMPOKOHTPOJIMPOBaTh
AOCTUTHYTYIO TEMMEpPaTypy Ha NOBEPXHOCTU 3epKasia HarpeBaTtesis NPy NOMOLLU KOHTAKTHOro udppoBoro
TepMomeTpa.

[Mpy HEBO3MOXHOCTM MOCTOSAHHOIO KOHTPOJ1S1 TEMMNepaTypbl 3epkasa HarpesaTesisi C MOMOLLbIO KOHTaKTHOro und-
pPOBOro TeEpMoOMETPa HEOH6XOAMMO NPOBOAUTbL TAKOM KOHTPOSb NEPUOSNYECKN (HE pexe OLHOro pa3a B HeAEN!o).

C6opky cBapuBaeMbix TPyO 1 AeTanei, BKIOYAIOLLYIO YCTAHOBKY, LEHTPOBKY 1 3aKpernyieHMe CBapMBaEMbIX KOH-
LLOB, MPOM3BOANAT B 3aXXMMaXx LLeHTpaTopa CBapOYHO MaLLNHbl. PEKOMEHyEMBIN BbIET KOHLLOB TPYO 13 LieHTpaTopa
npu cTbikoBOW cBapke coctaengeT 30-50 MM (geTanen ¢ KOPOTKMMU XBOCTOBMKAMU — HE MEHEE 5 MM). 3aXnMbl
CTArMBaloT Tak, YTOObI NPeaoTBPATUTbL NPOCKasb3biBaHME TPYO NPY NPUNOXEHNN K HUM YCUIIUS CBAPKU U YCTPaHUTb
(HacKoJIbKO 3TO BO3MOXHO) OBa/IbHOCTb Ha TOpLax. Moa cCBo60AHbIE KOHLbI TPYO yCTaHABMBAKOT OMOpPbI, 4TOObI
BbIPOBHSATb UX B rOPU3OHTaJIbHOM NNOCKOCTU. ONopbl A0KHbI ObITh YCTONYMBLIMU M NPEQYCMATPUBATL BO3MOX-
HOCTb HEOBXOAMMOIo NepeMeLLeHNs TPYObl B FTOPU3OHTAJIbHOWN MIOCKOCTU.

Puc. 4.2.10. lMpaBuibHOe noioxeHue Tpyb rpy CBapke 4OCTUraeTcs C MOMOLLbIO CHELNabHbIX Orop

[ns Tpy6 605bLUMX AUAMETPOB 3TO ABSETCS KpaiHe BaXHbIM, Tak Kak 061aaatoLas A0CTaTOuYHbIM COOCTBEHHbBIM
BeCOoM Tpy6Ga MOXET NMOBMUSATb Ha NMOJIOXEHME CBApPUBAEMOIro KOHLLA U CMECTUTb ero Mo, yriiomM K Beptukanu. 3T1o
ABNSIETCH NPSMbIM HaPYLLEHNEM TEXHOJIOM MM U Ka4eCTBO CBAPKM HE MOXET ObITb rapaHTupoBaHo. Oco60e BHUMaHue
pacnosioXXeHUto onop yaenseTcs Npy UCNosib30BaHMN CBAapPO4YHbIX MALUUNH, UMEIOLLUX TOJIbKO MO OAHOMY
3aXUMY AN KaXA0M TPYObl (OBYX32XMMHbIE CBAPOYHbIE MaLLVHbI).
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Puc. 4.2.11. be3 npumeHeHus orop Tpyba 60/1bLU0ro AnameTpa MoOXeT CMECTUTb CBapUBaEMbIN KOHeL,
oA yr/ioM K BepTUKaun, 4To AenaeT Ka4eCTBEHHYIO CBapPKy HEBO3MOXHOM.

TpeboBaHMe NoO YCTAHOBKE OMNOP OENCTBYET U NMpu CBapKe TpyObl C COeANHUTENbHBbIMU AeTanamMmn. KoHubl Tpyo
1 geTaner npu ceapke HarpeTbiM MHCTPYMEHTOM BCTbIK LIEHTPUPYIOT MO HApY>XHOM NOBEPXHOCTM TaknM 06pa3oM, YTo-
6bl MaKkCcUMarsnbHas BeNn4mMHa CMeLLeHNs KPOMOK He npeBsbiwana 10 % HOMUHANLHOM TONLMHBLI CTEHKN CBapUBaEMBbIX
Tpy6. He06X0AMMOCTb TOHHOWM NOATOHKN OOBbACHAETCS TeM, HTO Ype3MepHOoe CMELLLEHNE KPOMOK TPYD oTprLaTeNbHO
CcKa3blBaeTCs Ha Ka4yecTBe CTbIKOB. [1oAroHKy Tpy6 npu LLEHTPOBKE OCYLLIECTBASIOT MOBOPOTOM OAHOW nin obeunx Tpyo
BOKPYI OCW, NepecTaHOBKOW onop nod, TpyéamMmn Ha pasnnyHOM PaccTOsiHAM, UCNONb30BaHMEM NPOKIAA0K 1 Apy-
rumm cnocobamu. Mpu pasHuLe B TONLWKMHE CTEHOK CBapuBaeMblx TPYO nnu getanei Ha Tpybe (oetanu), uMmetoLen
605bLUYIO TONLWMHY, AeNatoT cKOoc Nno yrnom 15 £ 3 ° k ocu TpyObl A0 TOJLLMHBLI CTEHKW TOHKOW TPyObI (AeTann). Ckoc
BbIMOJIHAIOT OCTPLIM HOXOM 1IN PE3LIOM B CrELManbHOM NpucnocobneHnn.

3akpensieHHble 1 CLLEHTPUPOBaHHbIE KOHUBI TPYO 1 AeTanei nepen CBapkoi NoABEPraloT MexaHM4Yeckon obpa-
60TKe TOPLOB (TOPLLEBAHUIO), C LLESIbI0 OYUCTKM U BbIPDABHUBAHUSA CBAPMBAEMBbIX MOBEPXHOCTEN HEMOCPEACTBEHHO
B CBApPO4YHOWN MaLUVHE.

O06paboTka KOHLIOB TPYO NMof, CTLIKOBYIO CBapKy NPOU3BOAUTCS MPW NOMOLLIM CNeLUnanbHOro TopLeBaTens U3 KoM-
naeKkTa CBapoOyHOMN MaLLKHbI. Mpu 06paboTke TOJLLMHA CHUMAEMOW CTPYXKKN AomkHa cocTtaenaTe 0,1-0,3 mm.

Mocne TopueBaHus TPyd NPOBEPSIETCS HAMYKME 3a30POB MexXAay HUMKU. Mexay Topuamu, NpMBeAeHHbIMU B COMpPU-
KOCHOBEHWE, He J0MKHO ObiTb 3a30P0B, npeBbiwanwmx: 0,3 Mm — gng Tpyd anametpom ao 110 mm; 0,5 mm — ansa
Tpyb anameTpom cBbile 110 mm 0o 225 mm, 0,7 MM — ans Tpyd anameTpoM cbiwe 225 mm o 400 mm, 1,0 MM — gns
Tpy6 amameTtpom 6onee 400 mm.

Mocne mexaHn4yeckoii 06paboTku 3arps3HEHNE NOBEPXHOCTUN TOPLLOB HE A0MyCcKaeTcs. YaaneHne CTpyXXKn U3HYTpU
TpyObl NN AeTanu NPOU3BOAAT C MOMOLLBIO KUCTU, @ CHATUE 3ayCEHLEB C OCTPbIX KDOMOK TOPLIOB — C NMOMOLLbIO
HOXa.

Mepen cBapkoii Tpyd HarpeTblM MHCTPYMEHTOM BCTbIK MPOU3BOAST N3MEPEHME NOTEPU AABNEHNS XOJI0OCTOrO
xona (P,).

Ceapka Tpy0 HarpeTbiM UHCTPYMEHTOM BCTbIK BEAETCH B ClieAyloLleii nocnenoBaTesibHOCTU:
e 3amMepsIoT AasneHune (unm ycunme), Heobxogmmoe
Ha nepemeLleHne NoaBUXKHOIO 3axuma
C YCTaHOBJIEHHOW B HEM TPYyGOiA (P );
yCTaHaBNMBaOT MeXAy Topuamu Tpyb HarpeTblit UHCTPYMEHT
(HarpeBaTenb), MMELWWIA 3a0aHHY0 TEMNepaTyp
NPOBOAST NPOLLECC OMNJIABAEHMS, A7 YErO NPUXKUMAIOT TOPLLbI TPYO
K Harpesaresiio 1 co3aaioT Tpebyemoe aasseHne P ¢ yyeTom
nhaenexus xonoctoro xoaa (P, +P));
* BblOEPXMBalOT P B TeyeHne Bpemenn t_, Heobxoommoro
0151 MOSABNEHNS NO BCEMY MEPUMETPY OMaBfiseMblX TOPLOB
nepBuYHOro rpata Beicoton ot 0,5 00 2,0 mm;
* Mocne NosIBAIEHNs MEPBUYHOIO rpaTa CHUXAaloT AaBNieHNe
[0 BE/IMYNHbI, COOTBETCTBYIOLLEN P,
C y4eTom aaeneHusa xonocToro xona (P, + P ),
1 BbIAEPXMBAIOT €r0 B TEHEHNE BPEMEHMU,
Heo6xoaMMOoro Anis Nporpesa Topuos Tpyo (t ); Puc. 4.2.12.
* M0 OKOHYaHMM Npouecca Nporpesa OTBOASAT NOABUXKHbIN BBeneHve Harpesaresis Mexay TopLamuy Tpy6
3aXuM LieHTpaTopa Ha 5—6 cM Hasapg v yaansioT HarpesaTesnb
13 30HbI cBapku (t_);
CBOJAT TOPLbI TPYO 10 CONPUKOCHOBEHMSA 1 CO3aaloT Tpebyemoe nasneHne npu ocaake P
C y4eTom aasneHus xonoctoro xona (P + P );
* BbIAEPXMBAIOT AaB/IEHVE OCaKV B TEéYeHne BpeMeHu t_ , He06X0AMMOro 1A OCTbIBAHUSA CThIKa,
1 BU3YaJibHO KOHTPONMPYIOT MNONTyYEHHOE CBAPHOE COeAMHEHME MO pa3MepaM U KOHUrypaumm rpara;
M3BEKAIOT TPYObI U3 32XXMMOB LieHTpaTopa 1 NPOCTaBNSOT Ha CBAPHOM COeAIHEHNN
€ro NopsaKoBbIi HOMEpP KPackom UM MapKepHbIM KapaHaaLLoM.
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KoHTponb aaBneHuns npm ceapke BeayT Npy NOMOLLM MaHOMETPA M’MAPaBAMYeCckoro Hacoca (HaCOCHOWM CTaHumn),
KOHTPOJIb 32 BPEMEHEM — MO CEKyHAOMeEpPY. VI3MeHeHre BeNn4YmHbl 4aBREHWS B NPOLLECCEe CBApKM MPOU3BOAAT NO
LMKNorpaMmme.

Pon t POC

= t, — Bpems onnaeneHus TOpLOB
t, — Bpems HarpesaHus (Nporpesa)
t - Bpems TexHONorm4eckor naysaoi
Ha yoaneHne HarpesaTtens
t - Bpems noabema LaBneHus ocanku
t.., — BPemMs OXnaXxAeHusi CBapHOro

CoeAVHeHVs nog, AaBneHnemM
t_ - obuiee Bpema cBapku

Cl

Pon — AaBNieHne HarpesaTtesibHOro

on H “I;E oxn
<« O | -2 VHCTPYMEHTA Ha TopLbl TPYO Npun onnaeBneHnn
PH — JaBJieHne HarpesaTesibHOro
VHCTPYMEHTA Ha TOpLbl TPYO Npu HarpesaHnn
(nporpese)
P_ . — naeneHve Ha Topubl TPYG Npu ocaake

Puc. 4.2.13. Liuknorpamma cBapo4yHOro rnpoLlecca

Bpems Harpesa 1 oxnaxneHusi, a B HeKOTOPbIX Clydasx 1 TemnepaTypy HarpesaTens, KOppPeKTUPYIOT B 3aBUCK-
MOCTU OT TeMMNepaTypbl OKPyXatoLLero Bo3ayxa.

TexHonoruyeckas nay3a Ha yaaneHue HarpeBaTens He [oJKHa 3aTaruBaTtbes. Ecnu 3apepxxka Bce-Takum
BO3HUKJIAa U TeMrnepaTypa CBapMBaeMbiX MOBEPXHOCTEN ynana HUxe JonycTumoi (0cob6eHHOo B cnyvae
HeOnaronpuATHbIX NOroAHbLIX YCNOBUA), TO Ka4eCTBEeHHasi CBapka CTaHeT HeBO3MOXHOI. B aTom cnyyae
HEeoOX0aMMO MOBTOPHO NPOU3BECTU MEXAHNYECKYI0 06PabOoTKy 1 CBapKY.

Y kaxa0ro CBapHOro coeaVHEHMS A0MKHO ObITb HAHECEHO 0603HaYEHNE (HOMEP, KNENMO) CBAPLLMKA, BbIMOSHMBLLETO
3TO coeauHeHne. HaHeceHe HeoOX0aMMO MapkUPOBKU MPOM3BOANTCS Ha CBApPOYHbI rpaT yepe3 20—-40 cekyHA
nocse Havyana ornepauumn 0CazKku, Koraa nojlydeHHoe coefMHeHE HaxXoaNTCS B 3aXnMax LeHTpaTopa CBapOYHOW
MaLumHbl. Mapkmnposka (Lundp nam Homep) CTaBUTCS CBAPLLMKOM KIIEMMOM Ha ropsiyeM pacnniase rpaTa B AByX Ana-
MeTpasnbHbIX TOYKax. B cnyyae oCTbiBLLUEr0 CBApPOYHOrO rpata BO3MOXHA MapKMPOBKa CTbIKOB ropsHmMM KNernmMoMm.
KneimMo ¢ onpeneneHHbIM LMdPOoBbIM 1M BYKBEHHBLIM LLUMPPOM NPUCBAMBAETCH KaXA0My CBapPLUMKY U PErUCTPU-
pyeTcs B XypHane npon3BoacTea pabor.

[Mpu ncnonb3oBaHMM MaLLMH C BbICOKOW U CpeaHen CTeneHaMn aBToMaTnsaummn ykasaHHbi NopsgoK Bbl-
NMOJTHEHUSI TEXHOJIOMMYECKMX ONnepaLmini, KOOMe YCTaHOBKWN (MHOrAa BbIEMKW) HArpeBaTens u n3snedeHus Tpyo
13 32X1UMOB, MPOM3BOAUTCS aBTOMATUYECKM MO KOMaHAaM CUCTEMbI YNPAaB/EHUS CBAPOYHOM MallunHbL. B 9TOM
crydae B 3ajaym oneparopa BXOAUT BBOA, HEOOXOAUMOW MHbOpMaLMKn, KOTOPbIA 0ObIHHO NPOU3BOAUTCS NpU
nomoLLm GOTOONTMHECKOrO KapaHaalla 1 KapTOUKKM LUTPUXOBOIO KOAA, Y BU3YasibHbI KOHTPOJb 32 BbIMOJIHEHUEM
CBapoOY4HbIX onepaumnin. Pacneyatka napamMeTpoB CBapKU A0JIKHA COMPOBOXAATbL KaXAbli CBAPEHHbBIN CTbIK.

CBGpKCl AeTansamMun C 3aKnagHbiMU HArpesartessmun:
nopsAoK BbiMOJIHEHUS onepau,uﬁ

Ceapkoii geTtansimu ¢ 3akiazHbiMu Harpeeatenamu (3H) coeamHsioTcs TpyObl AvameTpoM oT 20 MM 1 Bbille, HE3a-
BMCUMO OT TOJLLMHBI CTEHKU. MNpur 3ToM cnocobe cBapku paboTbl [OSXKHbLI TPOU3BOAUTLCS NMPY TEMMNEPATYpe BO3ayxXa
ot muHyc 10 go + 30 °C. Ha npuBeaeHHbIe TeMNEpPaTypHblE MHTEPBASIbI, KAk MPaBmIOo, paccynuTaHbl CTaHOAPTHLIE
TEXHOJIOrMYECKNE PeXnMbI CBapKn. NMpu Bonee LWMpoKoM MHTepBase TeEMnepaTyp CBapoYHble paboThl cneayeT Bbl-
MOMHATb B MOMELLEHMAX (YKPbITUSX), 06ecneymBaiomx cobnoaeHe 3a0aHHOro TeMrnepaTypHoro nHtepeana.™

* Ec/ivi B TEXHUYECKUX YCJIOBUSIX, CTaHAAPTax Uiy CEPTUGMKATax Ha Marepuasisl ONpeaesieHa BO3MOXHOCTb 0COO0ro TEXHOJI0MM-
4YEeCKOro pexuma ceapku rnpy 60J1ee LLMPOKOM Anana3oHe TeMeparyp OKPYXatoLero Bo3Ayxa, Yem yka3aHo Bbillie, TO cO3aaHue
YKDbITUI HE TPEbyeTcs.
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Mpon3BoACTBO CBAPOYHbIX PaboT 3aktoHaeTcs B NOArOTOBUTENbHbBIX ornepauusx U cobCTBEHHO cBapke Tpyo
1 COeanHUTENbHbIX AeTanen. NoaroToBUTENbHbIE ONepaLmn onas Ceapkn getansaMmm ¢ 3H BKIOYaloT:
* MOArOTOBKY M NPOBEPKY paboToCnoCOOHOCTM CBAPOYHOIro 060PYaAOBaHMS;
* NOArOTOBKY MECTa CBapKW 1 pa3MeLLeHNE CBAPOYHOr0 060PYyA0BaHUS;
¢ BbIOOP HEOOXOAMMBIX MapaMeTPOB CBapPKU;
yoaneHne OKCUOHOro Cros;
3aKpenneHne 1 LLeHTPOBKY TPYD 1 Aetanei B 3axumax no3vumoHepa;
NPOTUPKY CBapuBaeMbIX MOBEPXHOCTEeN aeTtanein ¢ 3H n Tpyo.

OcCHOBHbIMW NapameTpaMn Npu ceapke Tpyd AeTansMu ¢ 3akiafHbIMU 3NekTpoHarpeBaTensiMum ABASIOTCS Ha-
nps>xeHve, nogasaemoe Ha cnvpans aetanu (U,),  BpemeHHble napameTpsl (t, 1t ). 3Ha4eHns TEXHONOrM4ecKmx
napamMeTpoB 3aBUCAT OT BUAA, CopTaMeHTa n uarotoButens aetanm ¢ 3H 1 BHeceHbl B NacnopT, CONPOBOXAAOLLINIA
neTanb, BbIOWUTbI HA KOpryce aeTtann Uin 3annucaHbl B BUOE LUTPUXKOAA Ha 9TUKETKE, NPUKSIEEHHOM K ee HapY>KHOM
MOBEPXHOCTHU.

Mepen c6opKoii 1 cBapKO KOHLbI TPYO 1 NpucoeaMHUTENbHbIE YaCcTV COEAMHUTESbHBIX AeTanel TIaTebHO OUMLLAI0T
1 NPOTUPAIOT BHYTPU U CHaPY>XW OT BCEX 3arpsi3HeHMIA. OUnMCTKY NPON3BOAAT CYXMMU UM YBAQKHEHHBLIMU NOIOTEHLLAMI
(BETOLLILIO) C AasbHELLEr MPOTUPKON HACYXO0. ECNv KOHLBI TPYO 1 AeTanei OKaxKyTCs 3arpsi3HeHHbIMM CMa3Koii, MacioM
NN KaKNMU-NTMOO APYrMmM XXnpamu, Nx 00e3XXnprBatoT C MOMOLLIbIO CNMPTA, YauT-CnnpuTa, aueToHa.

[eTanun ¢ 3aknagHbIMn aneKTpoHarpeBaTensaMm N3BekaT N3 YyNakoBKM TakumMm 00pasoM, Y4TOObI Mbifib U rPsA3b
C YNakoBKM He nonana BHyTpb aetann. KoHubl Tpyd, noarotaBnnMBaeMblx No4 CBapKy Aetansamu ¢ 3H, npoBepsioT,
4TOObI OHM ObINM 06pPEe3aHbl POBHO. Paspes TpybObl He Mo, NPSMbIM YIIOM K NPOA0/IbHOM OCY MOXET NPUBECTU K TOMY,
4YTO HarpeBaTesibHbIN 3N1IEMEHT YaCcTUYHO He ByaeT conpukacaTbCcs ¢ TPyOon.

Puc. 4.2.14. Paspe3 Tpybbl He oA npsiMbiM YriioM K rpoa0s/IbHOV OCU MOXET MPUBECTU K TOMY,
4TO HarpeBaTesbHbI 371IeMeHT YaCTUYHO He ByAeT cornpukacarbcsi C Tpyoou
Y NMpou30KiAEeT BbiTeKaHve pacrisiaBsa BHyTPb TPYObI.

KoHup! Tpyd, aedopMmnpoBaHHbie uin nmetome rmybokne (6onee 4-5 mm) '
3a60uHbI, 06pe3aloT. [Tocne 0Tpeskn KOHLLOB TPYO NPOM3BOAUTCS X MEXaHMYE-
ckasi 06paboTka (3a4McTKa) NPY NOMOLLY 3a4MCTHBIX ONMPaBOK WS CKPeOKOB Ha
DJIVHY, 3aBUCSILLLYIO OT rTyOMHbI NOCaZKM AEeTaNu C LIENbIo yaaneHns HapyXHoro
CNosl C 3arpsa3HEHNSIMUN 1 OKUCHOW MIEHKW.

TonwwmHa cCHUMaeMoro cfios 3aBUCUT OT A0MNyCKa No guamMmeTpy TpyObl
M He AO0JKHA NPUBOAUTD K MNOSIBJIEHUIO HEA0MYCTUMbIX 3a30POB MeXAy
TpyO6oii u geTanblo. Kak NpaBuio, CHUMaeTCs CTpy>ka Ha rmy6uHy 0,1-0,2 mm.
Camu getanu ¢ 3aknagHbIMU HarpeBaTensaMm MexaHuyeckor obpaboTke He ®o0T104.2.5.
noABEepraloTcs n3-3a BO3SMOXHOCTM MOBPEANTb CNMpalib. CHsITUE OKCUAHOIO €108 C TPYObI

[na ceanoBbIXx 0TBOAOB 3a4MLLAETCS MECTO Ha Tpybe, rae oHm 6yayT yCTaHOBEHbI

Puc. 4.2.15. CHsITue okcuaHOoro cos [J1s1 yCcTaHOBKM CELJI0BOro 0TBoAa

HenonHoe yAanieHue OKCUgHoro csoss MoxeTt npnBecTnn K He0OAHOPOAHOMY U HEerepMmeTU4HOMy CBapHOMYy
COeAUHEeHMIO.
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[Ons obneryeHns ogesaHms MydTbl Ha TPpyOy nocne yaaneHuss OKCUAHOro Cnos
TpebyeTcs cHATb dacky Ha BHELLHEM pebpe TpyObl. CBapuBaemMble TPyObl U AeTanu
[OKHbI BbITb COOCHBI, 6€3 NepekocoB Bo n3bexaHue HenpoBapa. 3akpernseHme Tpyo
B NO3ULMOHEPE SABNSIETCS Heobxoammoi onepaumeii. OH NO3BONSIET CLEHTPUPOBATL
1 YCTPaHUTb OBa/IbHOCTb CBapUBaEMbIX TPYO, MOMeLLaTh toBOMY ABUXKXEHUIO COeamn-
HEHWS BO BPEMS CBAPKM 1 OCTbIBAHUS, MPEAOTBPATUTL MPOBUCAHME TPYObI, 3aLLUTUTb
CcoeaMHeEHVE OT CyyaliHbIX yAapoB, COB0CTN HE0OXOAMMYIO COOCHOCTb CBapMBaEMbIX
Tpyb 1 feTanun B NpoLLecce CBapKu. ®o0704.2.6.

CHsiTne ¢packum ans obnerdeHusi

ofeBaHUsi MyTbl

i
il

|

Puc. 4.2.17. YcTaHoBka Tpyb C NepeKkocoM siB/IIeTCS] OAHOM U3 NMPUYnH HEKa4eCTBEHHO CBapKU.
CBapka Tpy6 C 4pe3MepHbIM CKOCOM MOXET MPUBECTU K CMELLIEHWNIO Y 3aMbIKaHWIO BUTKOB Crvpasu,
BbITEKaHWIO pacniasa n3 30Hbl CBaPKU v Mp.

Mpwn cBapke Tpy6 60bLLIOro AMaMeTpa Tak e HeobxoaMMo 06ecneynTb HEHaMNPS)XEHHOE NOJIOXKEHME conpsirae-
MbIX AeTanewn, T.e. KOHUbl TPyO, BXxoasLwme B MydTy He J0SIKHbI HAXOAMUTLCS MNOJ, BO3AEACTBMEM N3rnbaloLmnx Ha-
NPSXEHUA 1 NOL AEACTBMEM YCUNNIA OT COBCTBEHHOIO Beca. [py He06X0AMMOCTU NPUMEHSATL NOACTaBKM, Yropbl
WN Noaxoasiune yaepxmeatoLme npucrnocobneHms. Cnegyet cobnogate HEHaNPsXKeHHY GUKCaLMI0 CBapPHbIX
COeAMHEHU 00 UCTEYEHNS BPEMEHU OCTbIBAHUSA CTbiKa. HanpsikeHHOe NofoXeHne BCTaB/IEHHbIX B MydTYy KOHLLOB
TPpyO MOXET NPUBECTU K HEKQYECTBEHHOMY COEAVIHEHMIO.

LleHTpauus Tpyd npu ceapke mydTamum ¢ 3H npon3BoamTCs 40 BENVNYNHBI, MTO3BONSAOLLEN €3 YPE3MEPHOIr0 YCU-
s HaneTb My@PTy Ha KOHew, TPyObl. MOHTaX MOXET OCYLLEeCTBNAATLCSA NOCPEACTBOM PABHOMEPHbIX MO NEPUMETPY
TOPLEBOV YaCcTX yoapoB N1acTUKOBLIM MOJIOTKOM. Ecnun HaaBuxeHne MydTbl Ha TPyOY NMPOUCXOANUT C YHPE3MEPHbLIM
YCUIMEM, TO CMELLEHNE, 3aMblKaHVE NN 0O6PbIB BUTKOB CNpasv ¢ 60bLLIOM BEPOSATHOCTBLIO MOXET UMETb MECTO.

Puc. 4.2.18. HegocrtaroyHoe BBefeHue TpyObl B MypTY IBSIETCS OAHOM
13 NPUYNH HeKa4YecTBeHHOV cBapku. [TonHOTy BBeAeHys1 TpyObl B My@dTy KOHTPOMPYETCS
10 OTMETKE 3apaHee cAe/IaHHOM MapkepoM Ha MOBEPXHOCTU TPYObI.
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Ha kayecTBO cBapku TpyO OKa3bIBAET BANSHUE U MX OBANIbHOCTb, KOTOPAsi MOXET NMOSIBUTLCS OT ANNTENBHOMO Xpa-
HeHus TpyO B LUTABENsIX M Npu Ux NocTtaBke B OyxTax. MakcMmMmanbHO A0ONYCTUMBI NPOCBET MeXAy Tpyooi
n mydTOoi N0 BCemMy AnamMeTpy He A0JDKeH npeBbiwaTtbh 3 MM. Ecnn 13-3a oBanbHOCTM TpyObl 3a30p Mexay
OTLEHTPOBaHHOI Tpyboii n MydTon cocTtaBnseT Gonee 3MM (pa3Huua B gnameTpax > 6MM), TO Takum Tpybam
B Npefenax 30Hbl CBapku HeobBxoaMMo npuaate kKpyrnyio dopmy. Kanmbposka (ycTpaHeHne 0BasibHOCTM) KOHLIOB
TPyb OCyLLECTBASIETCS CXaTUeM TPyO B 3ak1Max LLeHTpaTopa niav nosnuuoHepa. Ecnm ncnonbsyemslie nO3nUVOHEPDI
He MOryT 06ecneynThb BbiMpaBieHNe KOHLLOB TPYO 3a CHET UX 06XaTus, MICMOJb3YIOTCS CNeuvanbHble CKPYrnsiowmne
(kanubpyoLme) 3a1Mbl, ycTaHaBIMBaEMbIE Ha paccTtosHuM 15-30 MM OT TOpLOB AeTanel nnm MeTok Ha Tpybe.
Ona npenBapuTensHOro BhinpaenieHns Tpyd 0Co6eHHO 9@ EKTMBHbI PYUYHbIE TMAPaBINYECKME BblPaBHUBAIOLLME
MaLLUMHbI.

®or10 4.2.7. lhapasivyeckne BbipaBHUBAIOLME MaLLUMHbI M03BOJISIIOT YyCTPAaHUTL 0BaJIbHOCTb TPYO
/11 Ka4eCTBEHHOV cBapku B My¢Te ¢ SH

HenocpencTBeHHO Nepes cBapkoi (NpeasapuTenbHbIM NPOrPEBOM 1 CBapPKOW) TpyO 1 AeTaneit noasepraiT npo-
TUPKE CBaprBaeMbIE HAPY>XXHbIE MOBEPXHOCTU TPYO 1 BHYTPEHHNE NOBEPXHOCTW AeTasell pacTBOPUTENSIMU (CMIMPTOM
WM aueTOHOM) C LeNbio YAANEHUS XUPOBBIX MNSATEH Y MOBEPXHOCTHbIX 3arpA3HEHUIA, NOSIBUBLLMIXCH 32 Nepuon nx
Kpennenus. ns 06e3XnupuBaHns UCMosib3ytoT 6eCLIBETHbIE OAHOPA30BbLIE BMUTLIBAIOLLME U HE BOPCUCTbIE ByMaXkHble
candetkn. 06e3xXupuBaoLLas XXUAKOCTb Nepea Ha4asioM CBapKu A0J/HKHA NOJIHOCTbIO MICNapUThCS.

BHumaHune! B mydpTtax ¢ 3H anametpom 280 mm — 710 MM npeayCcMOTPEH peXum npenBapuTesibHOro npo-
rpeBa. 9T0 pexM MOXeT ObITb MCNOJIb30BAaH HEMOCPEACTBEHHO Nepes Hava oM CBapkuy A4S yMEHbLUEHMS 3a30pa
Mexay MydTon n Tpyboi 0o Tpebyemoli BennymHbl. B pexxurme npegBapuTenbHOro nporpesa Mmydra pa3orpeBaeT
BBEAEHHYIO B Hee TpyOy Ao temnepatypbl ~ 90° C. Mpu ykasaHHOM TeMnepaType NpoucXoanT MakcumMasbHoe Tenso-
BOe paclumpeHue Tpybbl, 6e3 ee nnasneHus. Paclumperus camoit My@Tbl NPy 3TOM He NPOUCXOANT, 3a CHET UMEID-
Lmxca y Hee «pebep XecTkocTh». Ecnn nocne ncnonb3oBaHMs HECKONBKUX LWKIOB NPeaBapUTENbHOro Nporpesa
He y[a510Cb 3a CHET pacLUMPEHWS TPYObl CBECTU 3a30p K TPEOYEMOMY MUHUMYMY, TO KQYECTBEHHAS CBapka AaHHOM
Tpybbl HEBO3MOXHA U HEOOXOAMMO NMPUMEHEHME CreunanbHbIX NPUCNOCOBNEHNIA, NCNPABASIOLLMX FTEOMETPUIO
Tpy6bl. 1na mydT AnameTpom 280-450 MM pexrm NpeaBapuTesisHOro Nporpesa NPUMEHSIETCS UCXOAs U3 YCII0BUiA
npoeeaeHua pabot. Ana mydT amametpom 500 Mm — 710 MM MCNONb30BaHME pexnma npeaBapuTenbHOro nporpesa
aBnsaeTca ob6s3aTenbHbIM. [ocne okoHYaHMs Npouecca NpeasapuTenbHOro nporpesa (~12 MuH) Heo6xoaMMo AaTb
BpeMs AJ11 pPaBHOMEPHOr0 pacnpeneneHns Tenna. B 1o BpemMs MOXHO, Npyn HEOOX0AMMOCTU, MPOU3BOANTL MPOLLECC
nporpesa BTOPOM NoNoBUHbI MydpThbl (MydpThl AnameTpom 280 MM 1 6onee NMetoT pasaenbHble Crivpanu u kaxanas
CTOpOHAa CBapuBaeTCcs pasnenbHo). *

[Mockonbky pexxmm NpeaBapuTebHOro NPOrpesa HENOCPEACTBEHHO NPEALLECTBYET PEXMMY CBAPKK, TO COean-
HEeHWe JOMKHO ObITb MOTHOCTLIO NOArOTOBMIEHO K CBapKe.

HecMoTpsi Ha BO3MOXHbIE CTECHEHHbIE YC/I0BUS, HE0OX0AUMO 0becneynTb MOJHYO 3almMTy CBApHOro coeam-
HeHWs OT nonagaHus Bnaru, necka u np. Ans atoro nocne cbopkm coeguHeHns 3a3op Mexay MydToin n Tpybon
3aKpbIBAIOT C MOMOLLBIO KNENKOM neHTol. [epekpbiTve 3a3opa BO BPEMS CBapKkM (NpeaBapuTenbLHOr0 Nporpesa)
Heo6xoaMMO, Tak Xe, BO n3bexaHune TennoBbix NoTepb. JAns n3bexaHus noTepb Tensa 3arywalTcs U OTKPbITbIE
KOHLibl CBapnBaeMbIx TPyO.

TexHoN0rM4Yeckuii Npouecc CBapkv Tpyod C NOMOLLbIO COeAUHUTESIbHBIX AeTasnei ¢ 3aknagHbIMyU Harpeea-
TensiMu BepeTcs B crieAyloLleil nocneaoBaTesibHOCTU:
e 06paboTaHHbIE KOHLbI TPYO BBOAAT BHYTPb COEAMHUTENBHOW AeTanu 4o ynopa

(ons cepnoBbIX OTBOAOB — OAEBAIOT OTBOA, HA TPYOY);

*naHHble rnpuBoasaTcs ans Myt FRIATEC.
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3akpennsaT TPyObl BMECTE C COeAMHUTENbHOW AeTasibio B CreLmanbHOM LEHTPUPYIOLLEM

1 GUKCHpPYIOLLLEM NPUCNOCcoBneHNN (NO3ULLIMOHEPE);

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

NPUCOEOMNHSIIOT CBapOYHbI kabesnb K BbIBOAAM 3aknaJHOro Harpeeartens aetanu;

BBOASAT B NaMsATb annaparta TpebyeMblii pexnm cBapky (Mpeanporpesa) M KOHTPOJIMPYIOT MO ero AUCIeo
3aflaHHOE HarnpsiXXeHne 1 Bpems;

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

(nocne 3anycka uukna BeCb HE0BX0AMMbI TEXHOOMMYECKNA MPOLLECC NPOXOAUT B aBTOMaTUYECKOM PeXnmMe);
KOHTPOJIPYIOT BU3YasibHO NPOXOXAEHNE npoLecca cBapku (Mo aucnneio annapaTta)

1 o6pasoBaHme CBapHOro coeauHEHNs (MO BbIABUXEHWIO MHANKATOPOB CBApPKN);

NnocJsie OKOHYaHWs CBapKW M eCTECTBEHHOIO OCTbIBAHUSA* MOJIYYEHHOIrO COeAMHEHWS U3BMEKaloT TPyObI

13 3aXMMOB MNO3NLMOHEPa 1 NPOCTaBNAIOT HA CBAPHOM COEAMHEHNN ero NopsiaKOBbI HOMEP KPacKoii
VN MapKepPHbIM KapaHaaLloM.

AHanornyHelM criocobomM CBapHOE CoeaUHEHME MapKMPYIOT, MPOCTaBIss Ha HEM HOMED KreimMa ceapLumka. MNapa-
MEeTPbI PEXMMOB CBapPKM BBOASAT B MaMATb CBAPOYHOr 0 annapaTa B COOTBETCTBUN C MPUHATLIMU AJ151 UCNOJIb3YEMOro
Tna AeTanu NpUHLMNaMu 1 BO3SMOXHOCTSIMW CaMOro CBapOYHOro annapara (LUTPMXOBOW KoA, cuctema o0patHom
CBS3U NN PYYHOM BBOL).

OCHOBHbIM cnNocoboM BBOAA MHGOPMALUK ABNSETCS LUTPUXOBOM KOA, MHOPMALMS C KOTOPOro C MOMOLLBIO
dOTOONTMYECKOrO KapaHaalla BBOAUTCSA B CUCTEMY YNpaBieHNs CBapOYHOro annapara. CuntelBaHMe Npon3BoaaT
C [MaBHOIO LUTPUXOBOIO KOAA, PACMOJIOKEHHOrO B BEPXHEWN YaCTU 3TUKETKN-HakNernkun. Mocne cuntbiBaHUS WTPUX-
KOAa AaHHble aeTtanu ¢ 3H [omKHBI COOTBETCTBOBATL AAHHBIM, MOSIBMBLUMMCS Ha aucnee annapara. LLtpuxoson
KOL, HAXOAALMINCS NOA, rMaBHbIM LUTPUX-KOAOM, COAEPXNUT faHHbIE AN 06paTHOro OTCNEXMBAHUS U3LENVIA U NpY
cBapke n3nennin He ncnonbadyetcs. LLUTpux-koa cBapku HAHECEH Ha 9TUKETKe 6enoro useTa, LTPUX-KoA Npeanpo-
rpesa (419 MydT, UMEIOLLMX 3TOT PEXNM) Ha STUKETKE XEeNToro userta.**

B cnyyae BBOga napaMeTpOB CBAPKM BPYYHYIO HEOOXOAMMO N0J1Ib30BaThCs Npunaraemoit k getansm ¢ 3H nHopop-
MaLVOHHOW KapTOYKOW, cogepXxallein MHpopmMaLmio O BEIMYMHE KOPPEKTUPOBKM BPEMEHN CBAPKM B 3aBUCUMOCTU
OT OKpYy>XaloLLen TeMnepaTypsbl.

MHdopmauua o npoLecce CBapky PerMcTpmpyeTcs B NamMaT annapara. Pacneyatka npoTokona CBapku MOXET
NPON3BOANTLCA KaK MO OKOHYAHMM CBAPKU KAXA0ro CTbiKa, Tak U Yepes3 onpeneneHHble MPOMEXYTKN BPEMEHU,
B 3aBMCMMOCTM OT 06beMa NamMaATK annapaTa. Harpyxxatb cBapeHHbI Tpy60onpoBog, BHYTPEHHUM AaBNEHNEM MOXHO
yepe3 10-30 MUMH nocne oxnaxaeHns CoeauHEHNS.

BHumaHue! MydTbl ¢ 3H MoryT npeaycmaTpmBaTb BO3MOXHOCTb MOBTOPHOWM cBapku**. MoBTOpHasa cBapka
NPON3BOAUTCSH B TOM cJly4yae, Koraa eCTb COMHEHUS B Ka4eCcTBe NoJly4eHHOro coeguHeHus.

Mpwn cBapke ¢ Tpybamu ceasioBbiX OTBOAOB CHavana peKkoMeHOyeTCsl MPMBapuTbL OTBOA, K MarucTpanbHol Tpybe
TpybonpoBoaa, a 3aTemM K ero naTpyobky noaroHAeTcs 1 NnpueBapuBaeTcs oTBoaHas Tpyda. B cnydyae obHapyxeHust
6paka npu ceapke 0TBOAA 3Ta CBapka bpakyeTcs 1 psaomM Ha Tpybe NpruBaprBaeTCs HOBbLIV OTBOA.

[na cennoBbix OTBOAOB U APYIMX U3AENMIA aHAIOMMYHOIO TUMa NOCe CBAPKM U OXNaXAEHNA COeANHEHNS NMPOU3-
BOAOSAT CBEPJIOBKY (Ppe3epoBaHme) CTEHKM TPYObl 419 COeAMHEHUS BHYTPEHHMX NOIOCTEN 0TBOAA U MAarncTpasibHON
TpyObl. Mepen Hayanom ppe3epoBaHUs PEKOMEHOYETCS BblAepXaTb CEANI0BOM OTBO/, elle B TedeHne 15-20 MuH.
(B AOMOSIHEHME KO BPEMEHU Ero OXNaXaeH s npu CBapke).

Kak 6b110 y)Xe 0TMe4YeHo, COaBMBaHNE KOHTAKTUPYIOLLMX NOBEPXHOCTEN TPybObl U aeTanm obecneymBaeTca 3a
cyeT TenIoBoro paclumpeHns Tpybbl. NoaTtoMy, noarotaBaneas TPyobl K CBapke, BaXHO He TONbKO o6ecneunTb
Ka4yeCTBEHHYIO 3a4NCTKY KOHL,a TPYObl 459 yaaneHus NoBepXHOCTHOrO OKUCJIEHHOIO U 3arpsi3HEHHOI O CJlo4,
HO 1 o6ecneYnTb MMHUMAaJbHbI 3a30P MeXAy Hapy>XHO NOBEPXHOCTbIO TPYObl U BHYTPEHHE! NOBEPXHO-
cTblo petanu. UHauye, n3-sa oTCyTCTBUSA CAABJIMBAHMSA U HEOOXOANMMOro Te4YeHus pacrniaBea, nojsy4yeHme
KayeCTBEHHOro CBapHOro coeauHeHuns o0yaet HeBO3MOXXHbIM.

HeTO4YHOCTb NOArOHKM CBapMBaeMbIX MOBEPXHOCTEN MPUBOAMUT K NOSIBAIEHMIO 3a30P0B U, KaK CNIeACTBUE, K CHUXE-
HWIO MPOYHOCTHBIX XapakKTEPUCTUK COeaNHEHMS. Ha BeNnYMHY 3a30pa BNVSIET XapakTep MexaHN4ecko o6paboTkum
(3aumncTkm) TpyO, MX OBaSIbHOCTb, U3rnMb 0bpasyoulei TpyObl U ApyrMe aHanornyHble GakTopbl

B cuny 9Tnx npyvynH, TOHHOCTY NOATOHKM CBAPMBAEMBIX U3AENNA AOMHKHO YAENSATLCA HE MEHbLUE BHUMAHUSA, YEM
KOHTPOJIO 32 COBN0AEHMEM NAaPaMETPOB CBAPKU.

*M3BnekaTtb NoOSly4EHHOE CBAPHOE COEAMHEHME N3 32XKMMOB LIEHTPUPYIOLLErO NpMcnocobneHms (No3mumoHepa) cneayeT TONbKO
rnocsie ero NoJIHOro eCTeCTBEHHOIO OXNaXxaeHus, T.e. korga TemMrnepartypa Ha NoBEepPXHOCTU AeTanu coctaBuT He 6onee 50 °C.
**[laHHble npuBoasaTes ans Myt FRIATEC.

www.icaplast.ru MKAMANACT

TPYBHbB MW 3ABOLM

Mpoknagka n MOHTAX NOAM3TUNEHOBLIX TPY6OoNpoBOAOE

45



Mpoknagka n MoHTaX NonuaTuneHoBbIX Tpybonpoesoaos

46

KoHTponb kauectea ceapkm Tpy6 1 coegmHuTEnbHbIX AETANEN

K ka4yeCTBY CBApHbIX COEAMHEHWI NPeObsBNAOTCH 0COObIe TPEGOBaHMIS, LISSIbIO KOTOPbIX IB/ISIETCS NOJTy4eHne 3KC-
NJYyTauMOHHON HaAEeXHOCTU COeANHEHU, He YCTYNAaIoLWMM HafeXHOCTU CaMunX MoJIN3TUIIEHOBbIX TPYO.

KOHTPOJIb KauecTBa CBapHbIX COEONHEHNI MPU3BaH BbLIABIATL BOSMOXHbIE UX AedeKTbl — HeOoMyCTUMbIE OT-
KJIOHEHUA B NapameTpax Wwea oT TpeGoBaHui HOPMATUBHONM AOKYMEHTaLUMK, 1 NpeaoTepallaTe NPUYMHbLI UX NOsAB-
neHns. NMPUMEHUTENLHO K CBaPHbLIM COEONHEHNAM MO TEPMUHOM «AedEKT» MOHUMAIOT TaKXKe CTPYKTYPHbLIE MUKPO-
1 MaKpOHEOHOPOAHOCTM, BO3HUKAIOLLME B CBAPHOM LLUBE BC/IEACTBME HAPYLLEHWI TEXHONIOM MU NMOArOTOBKM CBapU-
BaEMbIX KOHCTPYKLMIA, X COOPKM 1 CBAPKU.

Mo cBoemy pacnonoxeHuio AedekTbl NoApa3aensoTCs Ha BHELLHUE U BHYTPEHHUe.

TexHuyeckune TpeboBaHUS K KOHTPOJIIO Ka4eCcTBa U MeTOAbl UCMbITAHWI Pa3IMYaloTCcs B 3aBMCMMOCTM OT cnocoba
NOJTy4eHWs BbIMNOSIHEHHbBIX CBAPHbIX COEANHEHWIA: OOHW — 4151 CBAPKM HArpeTbiM MHCTPYMEHTOM BCTbIK U Apyrue — ans
CBapKu Npu NOMOLUM AeTanel ¢ 3aknagHbiMU 3/1IEKTPOHarpeBaTensiMu.

B 3aBMCKMMOCTW OT BO3AENCTBUS HA MaTepuas CBapHOro COeAVMHEHUs, UCMOob3yeMble AJ1si OLLEHKU KayecTBa
CBapHbIX COeANHEHN MeTobl KOHTPOS MOAPA3AEeNAnTCA HA paspyLualoLLme 1 HepaspyLuatowme.

Kpome aToro, MeTofbl KOHTPONA NoApas3aenaiTcsa Ha obsa3aTenbHble (3KCNpecc-MeToapl), MPOBOANMbIE MPKU
CTPOUTENLCTBE NabopPaTOPUAMMN CTPOUTENBHO-MOHTaXHbIX OpraHM3aLmii U cneumanbHble, KOTOPbIe PEKOMEHAYIOTCS
K UCMONb30BaHNIO OTPACEBLIMU UCTLITATENIbHLIMU LIEHTPAMU B Clly4ae HE0OX0AUMOCTM NOATBEPXAEHUA pPesy ib-
TaTOB 9KCMNPECC METOA0B, NPOBEAEHUSA YINYONEHHbIX UCCNea0BaHNA U APYTUX Lienew.

MepeyeHb 06a3aTeNbHbIX U CheumasbHbiX METOO0B KOHTPOSA Asl pa3finiyHbiX CnocoboB CBapku NpuBeaeH
BTabn. 4.1.3un4.1.4.
Ta6bnuua 4.1.3

MepeyeHb 06s13aTeNbHbIX METOA0B UCNbITAHUI (3KCNpecc-MeToA0B)

Cnoco06 ceapku
MeTopabl UCnbiTaHNN HarpeTtbim Jetansimu ¢ 3H
WHCTPYMEHTOM BCTbIK
1. BuayanbHbIin KOHTPOSb + +
2. VicnbiTaHve Ha 0CeBoe pacTsKeHne +
(MakcMmanbHOEe yOoJIMHEHWE NPy pa3pbiBE)
3. YnbTpa3BykOBOW KOHTPO/b +
4. TvapaBanyeckmne 1 NHeBMaTUYeCckmne NCnblTaHns + +
5. VcnblTaHne Ha cnnwmBaHme +
6. VcnbiTaHve Ha OTpbIB +

Tabnuua 4.1.4

MepeyeHb cneunanbHbIX METOA0B UCTbITAHUN

Cnoco06 cBapku

MeTopabl UcnbITaHUIA HarpeTtbim

MHCTPYMEHTOM BCTbIK Aetansmn ¢ 3H

1. VcnbiTaHme Ha cTaTuyeckuii narno + -
2. VcnbiTaHve npy NOCTOSHHOM BHYTPEHHEM [aBJIEHUN + 3
3. VcnbiTaHne Ha AnnTenbHOe pacTsxeHue +

4. /cnbiTaHne Ha CTOMKOCTb K yaapy = +

B ycnoBusix CTpOUTENBHOIO NPOV3BOACTBA UCMOJIb3YIOTCS TOJIbKO 3KCMPECC-MeToAbl, KOTOPbIE MOTYT ObITh TEX-
HUYECKU NEerko peanm3oBaHbl C UCMONIb30BAHMEM LLIMPOKO PacnpoOCTPaHEHHOr0 UCMbITaTeNbHOro 060PYaOBaHUSA
(pa3pbiBHbIX MaLUWH, NpnbopoB Y3K 1 np.). AN OLUeHKM LLBOB 9KCNPECC-MeToaamMu HeobXxoamMmMbl OTHOCUTENbHO
HeBOobLLME NPOMEXYTKM BPEMEHN (0T HECKOJIbKMX MUHYT [0 HECKOJIbKNX YACOB), B OTAINYME OT CneLmasnbHbIX MeTO-
[0B, KOTOPbIE HanpaB/ieHbl B OCHOBHOM Ha ornpeaeneHne AJINTesbHOM NPOYHOCTM 00pa3L0B CBAPHbLIX COEAMHEHWNI
1 Ha NPOBeAEHME KOTOPLIX TPEBYIOTCS AECATKM, a8 MHOrAAa U COTHWU YacoB.

UKANANACT
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Tpeb6oBaHMAa N1 0COGEHHOCTN MPUMEHEHUS 3KCNpPecc-MeTOA0B KOHTPONS

CBapHbIX COeANHEHNI BKJIIO4aIOT:

¢ BU3yaJibHbIl KOHTPOJ1b, KOTOPOMY MNOABEPralOTCA COeAMHEHMS, BbINOSHEHHbIE NloObiM Croco6oM CcBapkum
M NPOBOANMbIE NYTEM NOMCKA BHELLUHNX MPU3HAKoB AedEKTOB.

Bunapbl nedekToB BbISIBASIEMbIX BU3yasibHbIM KOHTPOJIEM NPUBEAEHbI HUXE B JaHHOM pasnene;

* MCNbITaHME HAa OCeBOe pacTaXeHue (OTHOCUTENBHOE YO/ IMHEHNE MPU Pa3pbiBE), NCNONb3yeEMOE
L9 COeANHEHWUI, BbINOIHEHHbBIX CBAPKOW HAarpeTbiM MHCTPYMEHTOM BCTbIK, M XapakTepuayloLee Ka4eCTBO LLBa
rno Tuny paspyLueHns;

e ynbTpa3ByKOBOW KOHTPONb (Y3K) CTbIKOBLIX COEANHEHNIA, NMO3BONSAOLLNIY BLISBAATH
BHYTPEHHME CKPbITble AedEKTbI TUMa ra30BbIX MOP, HECMJIOLLHOCTEN U MOCTOPOHHUX BKIIIOYEHWIA;

* rMapaBnyYeckue v NHeBMaTu4eckue UCNbITaHug, NPoBOaUMbIE NPU caaye TpybonpoBoaa B aKCnyaTaumto,
KOTOPbIM MNOABEPraloTCA CBAPHbLIE COEANHEHNS, BbINOSIHEHHbBIE KAK CBAPKOW HArpeTbiM MHCTPYMEHTOM BCTbIK,
TakK 1 CBapKOW AeTansiMn ¢ 3aknagHbIMN HarpeBaTensamm;

* UCMbITaHME Ha CIJIIOLWMBaHUE, NMPUMEHSEMOE A1 COEANHEHWNIA, MOSTYYEHHbIX NPY NOMOLW aeTanen my¢pToBOro
Tuna ¢ 3aknagHbIMU HarpeBaTensiMm, Npu KOTOPOM ONPeaenseTcs NPOLEHT AeKOre3nmn (0TpbiBa) CBapHOIO LUBA;

* UCNbITaHWE Ha OTPbIB, KOTOPOMY MOABEPraloT CBAPHbIE COeaAnHeHus Tpyd 1 ceasioBbiX OTBOAOB
C 3aknagHbIMU HarpesaTensiMn 1 NpM KOTOPOM OMNMpeaensieTcs XxapakTep paspyLLeHns.

[na npenynpexneHus 1 BbiiBNeHNs 0edeKToB NPY COOPYXEHUM TPyOONpoBOAOB peanndyeTcs CUCTEMHbIN MOf-
X0, K NPOBEAEHMIO KOHTPOJIA KayeCcTBa CBAPHbIX COEANHEHUN C MCNONb30BAHNEM METOA0B, BKJIIOYEHHbIX B Nepe-
YyeHb 00s3aTeNbHbIX METOAVK KOHTPOSA. B npouecce CTpoUTENbCTBA OCYLLECTBASAIOT BXOAHOW, ONepauyOHHbIN
1 NPUEMOYHbIN MPON3BOACTBEHHbIN KOHTPOJIb, @ TAKXe KOHTPOJIb U MPUEMKY BbINMOJIHEHHbIX PAOOT 1 3aKOHYEHHbIX
CTPOUTENbCTBOM 0OBbEKTOB 3aKa34NKOM.

BxoAHOW KOHTPOJIb 3aK/II0O4AETCH B OLLEHKE MOCTYNaloLWmx Ha 0OBbEKT CTPOUTENLCTBA MaTepunanos: Tpyo,
COEaVHUTENbHBIX AeTanen n opyrux nagenuii. Npu BXo4HOM KOHTPOJIE MaTEPMANoOB cneayeT NPOBEPUTL BHELLHUM
OCMOTPOM COOTBETCTBME UX TPEOOBAHNSIM CTaHOAPTOB MW APYrX HOPMATUBHBLIX COMPOBOAMTENbHbBIX LOKYMEH-
ToB. MNMoapo6bHO 0 BXOAHOM KOHTpOJie 6bino pacckasaHo B Pasaene 3 «TpaHCnopTUpoBaHWe, XpPaHEHWE U BXOLHOM
KOHTPOJIb NONNSTUNEHOBLIX TPYO»

OnepaumroHHbIA KOHTPOJb NPOBOAUTCS Npu cOopkKe 1 cBapke TpybonpoBoaoB. OnepaLyrioHHbIN KOHTPOJb JOJIXKEH
OCYLLECTBNATLCS B XOAE BbINOJIHEHNSA NPOM3BOACTBEHHbIX ONepaumin n obecneynsaTb CBOEBPEMEHHOE BbISIBIEHME
0edeKTOB 1 NPUHATME MEP MO NX YCTPAHEHUIO U NPeaynpexaeHuIo.

Mop, onepaumMoHHbIM MOHMMAETCS KOHTPOJIb, OCYLLLECTBASIEMbI HA 3Tane CTpouTenbCcTBa TpybonpoBoaa Hemno-
CPEeACTBEHHbIMU UCNOAHUTENSMM PabOoT (CBAPLLMKOM M MacTepPOM, BEAYLLMM XypHan Nponu3BOACTBEHHbIX paboT)
B MPOLECCE BbINMOSIHEHUS BCEN LLEMOYKM TEXHOIOMMYECKNX Onepaunii, NpeaycMOTPEHHOM TEXHONOTMMEeN Noy4eHus
CBapHOro coeamHerus. Mpu onepauroHHOM KOHTPOJE, B HaCTHOCTW, MPOBOASAT MPOBEPKY Ka4ecTBa NOArOTOBKYM TPYO NoA,
CcOOPKY 1 CBAPKY, KOHTPOJIb TEXHOSIOMMYECKOro pexuma cBapkm. KauecTBo cBapHbIX COeaUHEHMIN Npy onepauyuoHHOM
KOHTPOJ1Ee KOHTPONNPYETCSt BHELUHUM OCMOTPOM U U3MEpPEeHUsIMU NpoussBoamnTenem paboT (MacTepom) C yHacTmem,
npu Heo6XoOMMOCTU, CTPOUTESIbHOWN nabopaTopun.

[Mpn onepaunoOHHOM KOHTPOSE NPOBOAUTCS TaKXe U3ro-
TOBJIEHUE U UCMbITaHME NPOOHbIX (AONYCKHbIX) CTbIKOB,
SAIBJNISIIOLLEECH Ba)XHeNlwW e Mepon no npeaynpexaeHnio
nosieneHus aedeKToB. 3TN NCNbITaHWS (MHOIAA HAa3blBaeMble
npenynpeauTenbHbIM KOHTPOIEM) NMPOBOAATCS HA CTaAnn Noj-
rOTOBKM K CTPOUTENBLCTBY. KauecTBO NPOBGHbLIX CThIKOB OLEeHNBA-
€TCs BU3yasibHbIM KOHTPOJIEM 1 MEXaHUYECKMMN UCMbITAHUAMU C
npuBAeYEHNEM CTpouTeNbHOM nabopatopum (hoto 4.2.8-4.2.9).
3TOT TUN ONEepPaLUOHHOIr0 KOHTPOJIA pEeKOMEeHAYyeTCo K pe-
rynasipHoOMy npuMeHeHu o 3aKka34ynkom U obecneymBaeT, Kak
MMHUMYM, MaKCUMaJibHYIO OTBETCTBEHHOCTb Moapsaaunka
Nnpu BbINOJIHEHUU UM KOMIJIEKCa paboT no ceapke.

CBapky NpoOHbIX CTEIKOB OCYLLECTBIISIOT B YCJIOBUSX, NpU-
GNIXKEHHbIX K YCJIOBUSIM CTPOUTENBHOW niowaakn. NpobHble
CTbIKM M3roTaBAMBAIOTCS U3 OTPE3KOB MOJINATUSIEHOBLIX TPYD
AnuHol He meHee 300 MM, CBapeHHbIX Mexay cobo npu no-
MOLLLM HArpeToro MHCTPYMEHTA BCThIK N MydT C 3aknagHbIMn ®oT0 4.2.8. VcnbiTaHUs CTbIKOBbIX CBaPHbIX
HarpesaTenamu. coeauHeHnin B nabopatopum UKAMJIACT
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®o710 4.2.9. ObpaseL ¢ pparMeHTOM CTbIKOBOIO CBapHOIro coeanHeHus (1).
KOHTpOJIb Ka4ecTBa CBAPHOIO LLBA MPOXOANT MyTEM MEXaHNYeCKOro UCMbITaHWs 06pasLa Ha pas3pbiBHON MaLLHE.
npaBl/U'leO BbI[NOJIHEHHOE CBapHoe coeaunHeHune sBJiseTcsl Hanbonee MPOYHbIM MeCTOM na prﬁonposo,qa
U He AeMOHCTPUPYET pa3pyLLeHnii CBapHOro LLBA B XOA€ UCTbLITaHWI Ha PaspbiBHONM MaluvHe (cTtaamm 2 v 3).

[ns npoBHbIX CTEIKOB, CBApPEHHbIX MeXay cob0i MydTamMum ¢ 3aKknagHbIMU HarpeeaTensiMn, peKOMeHayeTcs nc-
nosib30BaTh TPYOLI M AeTanu U3 0QHOM rpyrbl, COOTBETCTBYIOLLEN ANAMETPY CTPOSILLLErOCs BOO0- UM Fra30npoBoaa.
370 06YyC/IOBNIEHO B OCHOBHOM TEM, 4TO MydThl C 3aK/lafiHbIMN HarpeBaTesem 60blunX AMaMeTPOB AOCTAaTOYHO
[Oporu, No3ToMy AJisi NPOBEPKN paboToCnocobHOCTM 060PYA0BaHMS MOXHO MUCMOJIb30BaTh AETain MEeHbLUero
anameTpa, Ho Bxoasuwye B ogHy rpynny. K ogH1UM rpynnam TUNOBbIX NpeacTaBuTeneii:

* TOCT 18599-2001 oTHOCUT TPYObl C HOMUHAJbHLIM HAPYXHbLIM ANaMeTPOM — 63 MM 1 MeHee, OT 75 00 225 MM,

o1 250 no 630 mm, 710 oo 1200 mm;

* TOCT P 50838-2009 oTHOCUT TpyObl C HOMUHASBbHBIM HAPY>XHbIM AnaMeTPoM — 75 MM 1 meHee, oT 90 7o 200 Mm,

225 po 315 mm, o1 355 0o 630 MMm;

KonnyecTBo NpoBHbIX CTLIKOB pEKOMEHAYETCS A0 3 LWUT.

MpreMoYHbIi NPOU3BOACTBEHHbI KOHTPOJIb — 3aKJIIOYUTESbHbIN 3Tan KOMJekca MeponpusTuii no obecneye-
HUIO KaYecTBa COOpYyXXaeMblx TPy6onporoaos. OH 3ako4aeTCs B NPOBEPKE KAYECTBA BbIMOSIHEHHbLIX CTPOUTENBbHO-
MOHTaXHbIX paboT, a Takke OTBETCTBEHHbIX KOHCTPYKUMA. [N NONMaTUAEHOBbIX TPYOONPOBOAOB MPUEMOYHbINA
KOHTPOJIb KPOME NPOBEPKN COOTBETCTBUA TPyOONpoBoAa TpeboBaHNAM NPOEKTa, NpeaycMaTpmMBaeT NpoBeaeHne
HepaspyLlaloLLero KOHTPOS CBapHbIX COeAVHEHWU GU3NYECKUMU METOAAMU N TMAPABANYECKME U MHEBMATNYE-
CcKkue ucnbiTaHus TpybonpoBoaa Ha repMETUYHOCTb.

KOHTpOsb BbINOJIHEHHBbIX PA0OT 3aKa34YMKOM 3aKJII04AETCS B NPOBEPKE COOTBETCTBMSA CMOHTMPOBAHHO BOAO-
WA ra3opacnpesennTenbHO CUCTEMbI MPOEKTY U NPEACTABNIEHHOW UCNOIHUTENBHON AOKYMEHTaUNMN, TPEOOBaHNSAM
CTPOUTENBHbLIX HOPM ¥ NpaswJl. Mo pesynstTataM NPUHUMAETCS PELLEHME MO NPUEeMKE 0ObEKTA B 3KCMyaTaLmio.

BusyanbHbIN KOHTPOb CTLIKOBbIX COEAUHEHUN

BuayasibHblii KOHTPOJIb CBAPHBLIX COEANHEHWIA 1 UBMEPUTESbHbI KOHTPOJb FTEOMETPUYECKNX NapaMeTPOB AOIKHbI
NPOV3BOAMNTLCS HA BCEX CBAPHbLIX COeAVNHEHUSIX.

A
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Puc. 4.2.19. lNapameTtpel rpata
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Tabnuua 4.1.5

MapameTpbl HAPYXXHOTO rpaTa

dakTuyeckas ToNWmHa BbicoTa rpata V, Mmm WunpuHa rpaTta B, mm
LI P L MWH. MakKkc. . Makc.
noS5 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 A5 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

BHelwHuin BUA, cBapHbIX COeAUHEHWUN, BbIMOJIHEHHbIX CBAPKOW HarpeTbiM MHCTPYMEHTOM BCTbIK, AOJDKEH
OoTBe4YaTb CeAyioWumM TpeGoBaHuaM:
* pa3Mepbl BaIMKOB HAPY>KHOMO rpaTta LUBOB B 3aBUCMMOCTM OT TOJILLIMHbI CTEHKN CBapuBaeMbix TpyO (aetanemn)
[O/IKHbI cCOOTBETCTBOBATL Tabnuue 4.1.5;
* BaJIMKN CBAPHOIO LLIBA AOJIKHbI ObITb CUMMETPUYHO M PABHOMEPHO pacnpeneneHbl Mo OKPY>XHOCTU CBapPEHHbIX TPYO;
* CMeELLLEHME HapYXHbIX KPOMOK CBapuUBaeMbIX 3aroTOBOK HE AOMKHO npesbiwate 10% OT TOAWMWHBI CTEHKN
TPYObI (aeTann);
e BnagviHa Mexay Banukamu rpata ( A — TMHUS CnnaBneHns HAPYXHbIX MOBEPXHOCTEN BaNMKOB rpata)
He [L0/IKHA HAXOAUTLCS HUXE HapyXXHOW NOBEPXHOCTY TPYO (aeTaneit);
¢ CUMMETPUYHOCTD LLBA (OTHOLLIEHME LUMPUHBI HAPYXXHBIX BANIMKOB rpaTa K 00LLen lnpurHe rparta) AomkHa ObiTb
B npenenax 0,3-0,7 B nto6oin Touke wea. Npu cBapke Tpyd C COEANHUTENBHBIMU AETaNSIMU 3TO OTHOLUEHME
nonyckaetcs B npegenax 0,2-0,8;
* LBET BaJIMKOB J0JIXEH OblTb OAHOrO LiBETA C TPYOOW N HE MMETb TPELLMH, NOP Y UHOPOLHbLIX BKIIOYEHNIA;
* Yrosl n3710Ma CBapeHHbIX TPYO nnm Tpydbl 1 COEANHUTENBHOM AETaNN HE AOJIKEH NPEBbILIATL BENINYUHLI B 5°.

Tabnuua 4.1.6
Kputepumn oueHkn cBapHbIX CTbIKOBbIX CO€ANHEHUV BHELULHUM OCMOTPOM

KpaTtkoe onucaHune Bo3moXxHasi npninHa BOSHUKHOBEHUS

1. XOpoLwnii LWOB € MaaKnMmM U CUMMETPUYHbBIMA CobnoaeHne BCeX TEXHONOMMYECKMX NapamMeTpoB
BasIMKaMu rpata okpyrnomn dopmel CBapKu B Npegenax Hopmbl

Kputepum oueHkn:

Pasmepbl HapyXxHoro rpata

W BHELUHWUI BUA, LWBA
COOTBETCTBYIOT TPEOOBAHNSAM
Tabnuupl 4.1.5.
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Tabnunua 4.1.6

Kputepumn oueHkn cBapHbIX CTbIKOBbIX CO€ANHEHUV BHELUHUM OCMOTPOM

KpaTtkoe onucaHune Bo3moxxHasi npuinHa BOSHUKHOBEHUS

2. bpak. LLloB C HECUMMETPUYHBbIMUM Banukamu rpata
OJVHAKOBOW BbICOThbI B OOHOM NAOCKOCTU,
HO Pa3NNYHOM B MPOTUBOMOJIOXHbIX TOYKAX LLUBA

MpeBbileHe 4oNYyCTUMOro 3a30pa Mexay
Topuamu Tpyb nepen cBapKom

Kputepum oueHKku:
Paznunuue no BeicoTe 6onee 50%
B MPOTMBOMOJIOXKHbIX TOYKaX LLIBA.

3. bpak.
Manbiti rpat okpyrnon opmel

HepocTtaTo4yHoe gasneHve npu ocagke wsa

Kputepumn oueHkm:

BennumHa Hapy>XHOro rpata

Mo BbICOTE M LUMPUHE MEHbLLIE
HMXKHUX NPEeAEeNbHbIX 3HAYEHWNI,
npuBeaeHHbIx B Tabnuvue 4.1.5.

W1 Manoe Bpems nporpesa

4. bpak.
BonbLwoi rpat okpyrnon dopmbl

YpeamepHoe BpemMs nporpesa
WM NOBbILLIEHHANA TemMnepaTtypa HarpesaTesns

Kputepum oueHku:

BenuuunHa Hapy>XHOro rpata

Mo BbICOTE U LWMpUHe 6osbLue
BEPXHUX NPEeAENbHbIX 3HAYEHUI,
npuBeaeHHbIX B Tabnmupl 4.1.5.

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

PasnunuHbiin maTepuan ceapmBaeMsbix TPyo
vwnu petanen (M3100 ¢ NB380), nnm ToONWMHBLI CTEHOK

Kputepum oueHku:

Paznuyve no BoiCcOTE U WWMPUHE
BaJIMKOB rpaTa no scen
OKPY>XHOCTW LBa NpeBbilaeT 40%.

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

YpeamepHoe OaBieHne npu ocaake cTbika
NPV MOHVXEHHOW Temrnepartype HarpesaTess

Kputepum oueHku:
BbicoTa BanvkoB rparta
60nbLUe NN paBHa ero LUMPUHE

CJI/I KANNACT
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Tabnuua 4.1.6

Kputepumn oueHkn ceapHbIX CTbIKOBbIX CO€ANHEHUV BHELULHUM OCMOTPOM

KpaTtkoe onucaHune Bo3moxxHasi npuinHa BOSHUKHOBEHUS

7. Bpak.

Manbliin rpat ¢ rmy6okoi BnaguHon mexay Banmkamm

Huskas Temnepartypa HarpeBaTens
npu HegOCTaTO4YHOM BPEMEHU NPorpesa

Kputepum oueHkn:

YCTbe BnaanHbl PacnonoXeHo

HEXe HapPY>XXHOW 1 BbilLE BHYTPEHHEN
obpasyoLwmx Tpyd

8. bpak. HepaBHOMeEpPHOCTb
(aCMMMEeTPUYHOCTDL) Ba/IMKOB rpaTa

Kputepum oueHku:

Pasnuumne no BbicoTe BanNnMKoB
rparta B O4HON MIOCKOCT

n 6onee 40% ¢ 0AHOBPEMEHHbBIM
cMeLeHnem obpasyomx Tpyo
6onee 10% OT TONLLUMHBI CTEHKM

9. Bpak. HepaBHOMEpPHOE pacnpeaenexe rpata
no nepvMeTpy LwBea

CobniofeHne BCeX TEXHONOMMHYECKNX napameTpoB
CBapkKwn B npegesiax HopMbl

Kputepum oueHku:

BbicoTa rpata B MecTe HepaBHOMEPHOIO BbIXOAA
60/bLUE ero LWNPUHBI,

BNagMHa Mexay Banukamu rpata

HEYEeTKO BblpaXeHa WUan OTCYTCTBYET.

B npoTnBONOAOXHOM TOYKE LLBa

rpat uMmeeT pa3mepsbl, MeHblure Ha 50% 1 6onee

10. Bpak.

LLIoB ¢ MHOrOYNCAEHHBIMW HAPYXHBIMU
pakoBUHaMM Mo BCEMY NEPUMETPY,

C KOHLIEHTpaumei no Kpasim rpata, C BO3SMOXHbIMU
cnepamu nonepevyHoro pacTpecknBaHns

YpesmepHas TemnepaTypa HarpesaTtens,
3HayeHne, KOTOPOI Bhille TeMnepaTypsi
NEeCTPYKLMU AaHHOW MapKX NONNaTueHa.
3aBblLLEHHbIE 3HAYEHWS MO BRare

N NETYYMM COEOUHEHUSIM

Kputepum oueHku:
MHOro4ncneHHble PaKkOBUHbI,
pPacnofioXeHHbIe

BNJIOTHYIO ApPYyr K opyry
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MKANNACT

TPYBHbB M 3ABON

Mpoknaaka n MOHTAX NonuaTMneHoBbIX TPyb6onposoaos

S1



Mpoknagka n MOHTAX NonMaTMNEHOBLIX TPy6onpoeoaos

52

BusyanbHbiv KOHTPONbL cOeAMHEHUN,
BbINOJIHEHHbIX NPU Nnomowm paeranen ¢ 3H

[Ana coeaviHeHWA, BbINOMIHEHHbIX NPYU NOMOLUM AeTanew (GUTUHIOB) C 3aKlafgHbIMUN 3J1IEKTPOHArpeBaTeniaMum,
K 3KCrNpecc-MeToAamM KOHTPOJISi OTHOCST:
* BU3yasibHbl/i KOHTPOJb U TMAPABANYECKNE NN MHEBMATUYECKMNE UCTIbITAHNS,
KOTOPbIM NMOABEPraloTCs BCE COEANHEHNS;
* MCNbITaHME Ha CrioWmMBaHne (ang aetaner My@gToBOro Tmna) 1 oTpbiB (4151 CEAN0BLIX OTBOAOB), UCMOJb3yeMble
B OCHOBHOM TOJIbKO NPU OLEHKE KBanudumkaunm CBapLLMKa Ha aTane noaroTOBKN K CTPOUTENLCTBY.

BusyanbHOMY KOHTPOJIIO NogJsiexaT Bce CcBapHble coeauHeHus. NMpu 3ToM BHELLHUWiA BUA, COeAUHEHMA
AOJKEH OTBevaTb C/IeAyIoWuM TpeboBaHNaM:

 TpyObl 3a NpeaenamMm coeauHUTENbHOM AeTann 4OMKHbI UMETb criefbl MexaHu4eckoli 06paboTku (3a4nCTKN);

* MHAMKATOPbI CBAPKW AeTanen [OJIKHbI HAXOAUTLCS B BbIOBMHYTOM MOJIOXEHUN;

* Yros n3noma cBapeHHbIX TPy6 nnm Tpybbl U COEAMHUTENBHOW AeTaNu He AO0/MKEH NpeBbIwaTth 5 °;

* MOBEPXHOCTb AeTanen He Jo/IKHA UMEeTb CNefoB TemnepaTypHo aedopmMaumm nnm cropesLlero NoiMaTuneHa;
* M0 NepuUMeTPy AeTann He O0JIKHO OblTh CIeA0B pacniaBa noanaTuieHa, BO3HMKLLEro B NPOLEecce CBapKu.

Bu3ayasnbHbIii KOHTPOJIb COEAMHEHWUIA, BbINMOJSIHEHHbBIN AETaNs MK C 3aKlagHbIMU HarpeBaTeisiMu, 4acTo OAET UH-
dopmauuio o Tom: Obin NpoBeaeH NPoLLecc cBapkm nnu HeT. 06 3TOM CyAAT MO NONIOXEHUIO MHOMKATOPOB CBapPKN.
IMockonbKy MOBEPXHOCTb KOHTaKTa CKPbITAa OT rMa3 HabntoaaTens NoBEPXHOCTbIO AeTanu, CYANTb NO BHELLHUM Mpu-
3HaKaM O TOM, Kak NpoTeKann npoLecchbl GOpPMMPOBAHNS CBAPHOro COeAUHEHUS, 4OCTATOYHO C/IOXHO. [oaToMy
BHELLHUI BUA, NOBEPXHOCTU AeTann NnLb B PEeOKUX CRydasx SABASEeTCS 4OCTAaTOYHbIM MPU3HAKoM s 0TOpakoBKM
CBapHOro wea. Xapakrepuctukamm Hanmumnsa gedekra MoXeT cTaTb AedOopMMPOBaHHasA NOBEPXHOCTb AeTanu Unu
BUAMMOE NOsIB/IeHME pacnfiaBa B 30HE CONPUKOCHOBEHMS.

KpuTepum ougHk BHELHEro Buaa cCoeamMHeHNN, BbINOJIHEHHbIX NPY NOMOLLM AeTanel ¢ 3aknagHblMy Harpeearte-
nsaMu, npuBeaeHsbl B Tabnuue 4.1.7. Pe3ynbTaTbl BHELWHEr0 0CMOTPA CHUTAIOT MNOSIOXUTENbHLIMU, €C/TV COeANHEHNS]
OTBEeYaloT BceM TpeboBaHUAM, NPeabsBAsSeMbIM K BHELUHEMY BUAY U KPUTEPUSAM OLLEHKN OedeKTOB.

MpoponxeHue Tabnuubl 4.1.7
Kputepuun oueHku getanen my@pToBOro tuna n ceajioBbix OTBOA40B BHELLULHUM OCMOTPOM

KpaTKOE onucaHue Bo3moxxHasa npunivHa BO3HUKHOBEHUS

1. Xopoullee coegmHeHne, getanb NI0THO CobniofeHne TEXHONOMMYeCcKnx onepaunii
OXBaTbIBAET KOHLLbl CBAPUBAEMBbIX TDY6, MHONKATOPbI M napamMeTpoB CBAapPKK B npeaenax HopMbl
CBapKu BbICTYNAOT Ha4 NOBEPXHOCTLIO AeTaJin

Kputepum oueHku:
Mmankasi neBepxHOCTb AeTanm -

6€e3 BUANMBIX 3230P0B _W
U

2. bpak. 3a3op mexay 06xBaTblBaOLLEN YACTbIO YpesmepHas 06paboTka NOBEPXHOCTU TPYObI
netanu n Tpybom VNN OBaNbHOCTb TPYObI

Kputepum oueHku: %

Bonee 0,5 mm T

3. Bpak. HepocTtaTouHoe 3arnybneHune KOHLOB TPpyb BHYTPb
HenapannenbHoCTb netann nnm gedpopmMaums coegmHeHns
(nckpuBneHne ocen TpyObl 1 aeTann) [0 ero OCTbIBaHMUS

!

Kputepum oueHku:
Bonee 2,0 mm Ha gnvHe L= 3d

MKANNACT www.icaplast.ru
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MpoponxeHue Tabnuupl 4.1.7
Kputepun oueHkmn getanein MyqpToBOro Tuna u ceanioBbix 0OTBOA0B BHELULHUM OCMOTPOM

KpaTtkoe onucaHune Bo3moxxHasi npuinHa BOSHUKHOBEHUS

4. bpak. YacTnyHoe nosiBneHne pacnnasa Cnosur TpyObl B NpoL,ECCe CBapKU
noMaTuUIEHa No Topuam aetanm WIN CMeLLEeHne crnvpanu

Kputepumn oueHkm: W
He ponyckaetcs i

5. bpak. HepocTtaTto4Hoe BpemMsa CBapkm Mnv HeQOCTaTOYHOE
MHomkaTopbl CBAPKU B UICXOAHOM MOJIOXEHUN HanpsxeHne, No4aBaeMoe Ha cnmpanb getanm

p

Kputepum oueHku:
He ponyckaeTtcs

6. Bpak. YpesmepHoe BpemMs Harpesa
MecTHOe pacnnasneHne NOBEPXHOCTN AETANN VN1 HaNpsiXXeHne NnTaHns
KpuTepumn oLeHKu:
He ponyckaeTtcs

Y <>

_.JN

7. Xopollee coeguHeHue, CobntoaeHne TEXHONOMMYEeCcKMxX onepauni
OTBOZA, NJIOTHO 06ieraeT NOBEPXHOCTb TPYObI 1 NapamMeTpoB CBapku B npeaenax HopMbl

Kputepum oueHku:
mapgxas noBepxHOCTb OTBOAA
6e3 NCKPUBNEHNIA 1 3230POB

8. Bpak. 3a3op mexay oxBaTbiBaOLLEN YpeamepHasa o6paboTka NOBEPXHOCTU TPYObI
YaCTblO getTann n pr60|71 nnn HeJoCTaTo4YHOE yCcunme npmxkatna oteoga

Kputepum oueHku:
Bonee 0,5 mm

Mpoknaaka n MOHTAX NonuaTMneHoBbIX TPyb6onposoaos

O kavecTBe NoNy4eHHOro COeaMHEeHN MOXHO CyaANTb 1 MO pacrneyaTke napaMmeTpoB CBApPKW, KOTOPYIO NOy4aioT
OT 3aMoMMHAIOLLLEro YCTPOCTBA CBApPOYHOro annapaTta. Takas pacnedaTka B Buae He6o/bLLIOro NpoToKosa, MOXeT
[aTb BClo Heo6xoaMmyto nHdopmaumio 06 yCloBUAX CBAPKW: TEXHOOMMYECKUX NapamMeTpax, TeMneparype Bo3ayxa,
TUNE COeaUHUTENBHOM AeTanm 1 T.4,

CpaBHUTENbHBIN aHaIM3 NOJTYYEHHBIX PacMevyaTok ¢ NacnopTHLIMU TPeBoBaHUAMMN HA AaHHbIV BUL, COeONHUTESb-
HOW JeTanun sBnsieTcs 06bEeKTUBHBLIM NokasaTesieM Ans TOro, 4To 6bl FOBOPUTL O HAAEXHOCTM KaXA0ro Nosly4eHHOro
coeaunHeHust. CooTBETCTBEHHO, NPV NPOBEAEHMM paboT Ha Tpacce CTPOUTENbCTBA A0JIXKHA ObiTh 06ecneyeHa TouHas
MapKNpPOBKa CBapHbIX COeAMHEHMUI B COOTBETCTBMM C MOPSAKOBLIM HOMEPOM CBapO4YHOro NpoToKosa.
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UcnbitaHue HanopHbix Tpybonpoeogoe us M3
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Paspen 5.
UcnbitaHue HanopHbix Tpyb6onposoaos ns M2
UcnbitaHue TPYGOHPOBOAOB BOAOCHOG)KGHM” n KaHanm3aunm

CornacHo CHuIM 3.05.04 nonnaTtuneHoBble TPYOONPOBOAbLI BOAOCHAGXEHMS 1 KaHANN3aUUN UCTIbITLIBAIOT HA NPOY-
HOCTb W MJIOTHOCTb (FEPMETUYHOCTb) M’MAPaBINYECKNM UM MTHEBMATUYECKMM CNIOCOO0OM ABaX bl (NpeaBapuTebHoe
1 OKOHYaTEesIbHOE).

MpenBapuTenbLHOE NCMbITaTENbHOE (M3OBLITOYHOE) rTMAPABANYECKOE AABNEHNE NPU UCTILITAHUM HA MPOYHOCTb, Bbl-
MosIHeMOE [0 3aChINky TPAHLLEN U YCTAHOBKU apMaTyphbl (TMOPaHTOB, NPefOoXPaHUTENbHBIX KNTanaHoB, BAHTY30B),
[OMKHO ObITb PABHO pacyeTHOMY paboyemy JaBNEHUIO, YMHOXEHHOMY Ha KOadduumeHT 1,5.

OkoH4aTenbHoE NCNbITaTENbHOE MMAPABANYECKOE AABEHNE MPU UCMBITAHMAX HA MAOTHOCTb, BbIMNOJIHAEMbIX MO-
CJe 3acCbINky TPaHLLEN 1 3aBEPLLEHUS BCEX pabOoT Ha AaHHOM ydacTke TpybonpoBoaa, HO 0 YCTaHOBKW MMOpPaHTOB,
npenoxpaHnTesbHbIX KianaHoB M BaHTY30B, BMECTO KOTOPbIX HA BPEeMS UCMbITAHUSA yCTaHaBAVBAIOT 3arnyLuku,
DOJIXHO ObITb PaBHO pacyeTHOMY paboyeMy OaBNEHMIO, YMHOXEHHOMY Ha KoadduumeHT 1,3.

Mmapasnnyeckue UcnbliTaHs Ha repMeTndHOCTb N3 TpybonpoBoaa NPOBOASATCS TOJSILKO NOCNe ero npebdbiBaHus
nop, AaBfieHNEM B TEHEHUM ONpPeaeNieHHOro BpeMeHu MNpuynHa aToro 06bACHAETCSA TEM, YTO MO, AaBNEHUEM NOJSINITU-
JIeHOBbIE TPYObI YBENNYMBAIOTCS B ANAMETPE, YTO NPOSIBNISIETCS TOJIbKO B TEHEHUM MNEPBbIX CYTOK PYHKLMOHNPOBAHNS
TpybonpoBoaa. MNageHve naBneHns, BbI3BaHHOE paclUMpeHneM TpyO, MOXET ObiTb HENPaBUIbHO UCTOJIKOBAHO, Kak
yTeuka, eCNuv UCMbITaHNE HA FEPMETUYHOCTbL OyAEeT NPOBEAEHO CULLKOM paHo. OObIYHO TPyOGONpPOBOALI BOAOCHA0-
XEHUS 1 KaHanM3aumm UCMNbITLIBAIOT rMAPaBiINYe€CKUM CNOCO60oM.

NMHeBMaTU4YECKMe UCNbITaHUS TPYOONPOBOAORB NMPU UX HA3eMHO N HaA3eMHOM NpoKagKax
MHeBMaTnyeckme ncnbiTaHns TPY6ONPOBOAOB MPU UX HA3EMHOW 1 HAA3EMHOW NPoKNaaKax Npon3BoanT B Cleayto-

LMX Cnyydasx: Temnepartypa okpyxaioLlero Bo3ayxa Huke 0 °C; npuMeHeHne Boabl HEA0MYCTUMO MO TEXHUYECKUM

npuYnHam; BOLa B HEOOXOAMMOM KONNYECTBE OTCYTCTBYET. [1OpSA0K MHEBMATUYECKMX UCMNbITaHWIA TPYOONPOBOAOB

1 TpeboBaHMs 6€30MacHOCTU MPY UCMLITAHUSIX YCTaHABMBAIOTCS MPOEKTOM.

Bonee noppobHas nHdopMaLms No NpoBeAeHNIo ncnbiTaHnin conepxutca 8 CHulM 3.05.04 n CM 40-102-2000.

BHumanue!!! Ecnu TpyGonpoBoa BOJOCHA0XEeHUs Ny KaHanm3sawumm ObI10 peLlueHo UCMbITbIBaTbh MHEBMA-
TUYECKUM Croco0oM, TO 3Ha4YEeHUEe ONPEeCCOBOYHOIO AaBJ/IEHUs PaCCYMTbIBAETCS Kak AJ1s ra3onpoeoaa.

Mpumep pacuyeTa ONPecCOBOYHOrO AaBJ/IeHUN: 5. MRS
1. PaccuntbiBaeM MakcumasnbHOe pabouee aaBneHue: MOP = m ,
roe MRS — MyuHUManbHas anMtenbHas NpoYHOCTb, MlMa
C - KoapdULUMEHT 3anaca NPOYHOCTM (ANs NOSIMITUIEHOBbLIX Fa30NpPoBOAO0B = 2,5)
SDR - cTaHAapTHOE pa3MepHOe OTHOLLEHME
2. PaccuuTtbiBaeM 3Ha4YeHUE ONpecCOBOYHOro AaBJ/ieHUSN: P,..= 1.3 MOP

Ecnn npmn nHeEBMATUYECKUX NCMNbITAHUSAX PacyYeT ONPECCOBOYHOMO AABNEHMS MPOBOANTL Kak A9 rMapaBanyeckmx
McnbITaHum (rae kKoaddunumeHT 3anaca NPoYHOCTM s sBogonposoga = 1,25), To gaHHasa cuTyaums MOXET MPUBECTH
K paspyLueHuio Tpybonposoaa, T.K. 3Ha4eHne ONpPeccoBOYHOM0 AaBneHns byaeT npesbilwaTh B 2 pasa OT JONyCcTu-
MOr0 AJ191 THEBMAaTNYECKNX UCTIbITAHWUIA.

UcnbitaHne Tpybonpoeoaos rasocHabxeHus

IpaHmua y4acTKOB 1 cxemMa NPOBELAEHVS UCMIbITAHNI onpenensioTcs paboyein nokyMeHTauuein. MicnoitaHns raso-
NPOBOAOB NPON3BOAAT NpY Temnepartype Tpybbl He HUXe MuHyc 15 °C.

MpensapuTENbHbIE UCMbITAHVS MONATUIIEHOBBIX TPYOOMPOBOAOB HA FEPMETUYHOCTL MPOBOAST NEPEL, X YKITAAKOM (Npo-
TSKKOM — Npu 6ecTpaHLLEeHbIX MeToAaxX CTPOUTENLCTBA). MCnbITaHNS NPy 3TOM PeKOMeHayeTCs MPOBOAUTL B TedeHue 14.
MoaroToBneHHbIe yHacTku (NAeTH, BYXTbl UV KATYLLKWN) NOMM3TUIEHOBbIX ra30MpPOBOA0B UCTLITLIBAIOT HA FEPMETUYHOCTb
B cooTBETCTBMM C TpebosaHusmmn CHulM 42-01 k gaHHoM kaTeropmm razonposoaa v nosoxexHnsmm Cr 42-101.

OkoOHYaTenbHbIE NCTMbITAHNS NONINSTUIEHOBBLIX FA30MPOBOAOB HA FEPMETUHYHOCTb MPON3BOAAT MNOC/E NOSHOM (40
NPOEKTHBLIX 0TMETOK) 3aChINKN TPAHLLEWN UKW NOCIIE NPOTSXKM NOIM3TUIIEHOBOW NETU B COOTBETCTBUM C TpeboBa-
Huamn CHulM 42-01 k gaHHOM KaTteropum razonposoga v nonoxenunamun Cr 42-101.

Bonee noapobHas nHpopmMaums no NpoeeaeHns ncnblitaHuii cogepxutca 8 CHulM 42-01, CM 42-101 n CM 42-103.
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Mpunoxexune A

Xvmmueckas ctorkocTb Tpyb na 13

Tabnuua 1

Xnmunueckas cTokocTb TpyO u3 M3 npu pasnnyHbIX Temneparypax

BewecTBO

KoHueHTpauus

Temnepatrypa Xumunueckas

°C CTOMNKOCTb
AnununHoBas kMcnora HachilueHHbIn BOAHLI 60 C
pacTBop
20 C
0 i .
6,13% H;ICI/IB(B)O,EI,HI:II/I 40 C
pacsop 60 c
A30THas kmcnota
. . 20 (0]
40%-HbI1 BOOHbIN 40 _
pacTBop 60 H
. . 20 C
[a3000pasHbIii, 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
AMMOHUA HUTpPaT pacTeop 60 0
HacblILWeHHbIV BOOHbIN 20 c
AMMOHMS cynbdat t 2CTBO A 40 C
bacteop 60 c
BonoHblii pacTeBop noboii 20 C
AMMOHUS cynbdup, A P P 40 C
KOHLLEeHTpauuu
60 C
BopHebiii pactBop noboim 40 C
Ammonns pocdar KOHLEHTpaLummn 60 C
HacblILWEeHHbIV BOOHbIN 40 C
AMMOHMSA xnopug, pacTEop 60 c
20 C
AHuNMHa xnopruapat To xe 40 C
60 (6]
20 C
AueTanbaerng, TEexXHUYeCcKM YNCThLIN 40 (6]
60 (0]
20 C
AueToH To xe 40 C
60 C
Bapwus conun BO'DLHble PacTBOpe! 60 C
060 KOHUEHTpauumn
20 C
BeH3nH TexHNYEeCKn YNCTbIN 40 C
60 (6]
BonaHbiii pacTBop Nntobow 20 =
BeHzorHaga kncnota A KOHp oHT ap m 40 C
L pad 60 c
BopHast kucnoTa BopHbiii pactBop noboi 40 C
KOHLEHTpaummn 60 C
HachbILEHHbIN BOOHbIN 20 n
Bpom t 2CTBO A 40 H
pacTeop 60 H
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MpoponxeHne Tabnunupbl 1
XuMuyeckas cTokocTb Tpy6 ns M3 npu pasnuyHbIX TeMneparypax

Temn T Xumunueckas
BelwiecTBo KoHueHTpauus emneparypa ecka

°‘C CTOWKOCTb
BpomuncrosBogoponHas o . 20 C
50%-Hbll BOAHbI pacTBOP 40 C
Kucnota
60 C
< 20 C
BytaH TexHn4eckummn 60 C
BytagneH To xe 20 C
20 C
ByTtaHon To xe 40 C
60 C
20 C
Bytunauetar To xe 60 0
BuHunauetat To xe 20 C
20 C
BuHHas kncnota JNio6as BogHas 40 C
60 C
20 C
BuHo nioboe Toproas 40 C
60 C
BurCKO3HONPSANAbHbIN 20 C
pacTeop ) 40 C
60 C
Bopaa anctunamposaHHas,
LeMUHepanmM3oBaHHas, - 60 C
obecconeHHas
Bopa muHepanbHas - 60 C
Bopa mopckas - 60 C
20 C
Bopopoa TexHunyeckumn 40 C
60 C
. 20 C
Booopoa xnopucThiii TeXHMqu crm o 40 C
razoobpasHbiii 100%-Hbli
60 C
20 C
30%-Hbll BOOHbI pacTBOP 40 C
Booopopna nepeknch 60 C
90%-HbliA BOOHbLIN PacTBOP 20 C
40 H
Bo3zayx cxaTblii, cooepxalimin 20 C
Macno i 40 C
o . - 20 C
ekcaH 100%-Hbli1, TEXHMYECKINI 60 0
o . 20 C
OTUNEHINNKOSb 100%-HbIN 60 c
nukonesas (ykcycHas) o < 20 -
37%-HblIli BOOHBIN pacTBOp 40 C
Kucnota
60 C
nnuepuH TexHnyeckmmn 40 C
60 C
20 C
BopHbin pacTtBop Nto6oi
noko3a 40 C
KOHUEHTpaummn 50 c
o 20 C
HexkanuH TexHunyecknn 60 0
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MpoponxerHne Tabnunubl 1
XuMuueckasa cToikocTb Tpy6 13 N3 npu pasnnyHbIX TeMneparypax

Temnepatypa XumMmuuyeckas

BewecTBO KoHueHTpauus C CTONKOCTD
20 C
Onoytundrtanar To xe 40 (@)
60 (6]
20 C
Avrnukonesas Kncnota 30%-Hbln BOAHbI pacTBOP 40 C
60 C
20 C
AnmeTtundopmamng, TexHMYeCcKuin YACTbIN 40 C
60 (6]
Onatnnosein adup To xe 120 (0]
AvmeTnnammH TexHunyecknn 20 C
20 C
Odumetunndopmamumg, To xe 40 C
60 (6]
20 C
OunokcaH To xe 40 C
60 C
20 (6]
Ounxnopb6eHson To xe 60 H
AdunxnopaTaH To xe 20 H
AnatnnamunH To xe 20 H
Onatnnosein acdup To xe 20 (0]
20 C
[ybunbHas kucnoTa Jio6as BogHas 40 C
60 C
o o 40 C
KenatuH Jio6oi BoaHbIN 60 C
20 C
M3onponaHon TexHunyecknin 40 C
60 C
" . T 20 (6]
30MNponNuIoBbIN 3dup 0 Xxe 60 H
Mopn, 6,5%-Hblii pacTBOP B aTaHose 20 C
20 C
Kanua aniomocynbdat 50%-HbIn BOAHBIN 40 C
60 C
HachbiweHHbIV BOOHbIN 20 C
Kanus 6uxpomart H aCTBO A 40 C
pacTeop 60 c
20 C
Kannsa nogut HacblWweHHbIN 40 C
60 C
Kanus kap6oHaT HachbiLeHHbIV BOOHbIV 40 C
pacTBop 60 C
o o 40 C
Kanusa Hutpat 50%-HbI BOOHbLIV PacTBOP 60 c
o . 20 C
Kanunsa nepmaHranar HacblWweHHbI BOOHbIN 40 C
pacTtsop 60 c
20 C
Kanus nepxnopat To xe 40 C
60 C
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MpoponxeHne Tabnunupbl 1

XumMmuueckas CToikocTb Tpyo us M3 npu pasnuyHbix TemMnepatypax

Temnepatypa Xumuyeckas

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

KOHLLEHTpaummn
60 C
20 C
Kanna cynbdat To xe 40 C
60 C
HachblLLeHHbI BOOHbIV 40 C
Kanua unanung, pacTBop 60 C
HachblLeHHbI BOOHbIV 20 C
Kanbuus runoxnoput pacTBop, coaepxawmin 12,5% 40 C
aKTMBHOIO Xj0pa 60 C
Kanblys xnopua HachblLeHHbI BOOHbIV 40 C
pacTBop 60 C
20 C
Kamdopa - 60 0
20 C
Kncnopogp, Jto60oW KOHLEHTPauMn 40 C
60 (6]
KpeMHueBas kncnota To xe 60 C
20 C
KpemHedpTOopncTOBOAOPOAHASN 829%-HbIli BOAHBIN PACTBOP gg g
KMcnoTa

90%-Hbli BOAHbLIV PpacTBOP 20 C
60 C
20 C
JInMoHHas KnucnoTa 10%-Has 40 C
60 C
40 C
Marnusa conu Jtobble BOAHbIE PacTBOPLI 60 C
20 (0]
MagzyTt - 40 H
HacblLLEeHHbI BOAOHbIV 20 c
ManevHoBas kucnoTa PacTEOD 40 C
60 C
Macna v Xnpbl pacTUTESbHbIE - 20 c
40 (0]
20 (0]
Macno BepeTeHHOe - 40 @)
60 o
Macno kamdopHoe - 20 H
Macno MuHepansHoe, He 20 C
coepxatlee apoMaTU4eCcKmx - 40 C
BELLEecCTB 60 (0]
Macno motopHoe - 20 C
60 (0]
BoaHble pacTBOpbI 10O0M 20 c
Meaw conn KOHpLI,eHTpapLI,I/II/I 40 C
60 (6]
o . 20 C
MeHTon 100%-HbI 60 0
o 20 C
MeTaH TexHnyeckumn 60 0
20 C
MeTaHon Jobor 40 C
60 C
MeTtunnamnH 32%-HbI1 BOOHbIN 20 C
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MpoponxerHne Tabnunubl 1
XuMuueckasa cToikocTb Tpy6 13 N3 npu pasnnyHbIX TeMneparypax

Temnepartypa Xumuueckas
°C CTOMKOCTb

20
MeTnnaTnnkeToH TexHun4eckmnin 40
60
20
Monoko - 40
60
20
MonoyHas kucnota 90%-Has BogHas 40
60
20
MopdonuH TexHu4yeckni 40
60
40
60
20
BopaHbIn pacteop Ao 50% 40
60
20
TexHuyeckas 40
60

MbINbHbBI pacTBOpP Jto6oi BOOHbIN 60

40
60
20
Hatpua auetart Jlo60i BogHbIN 40
60
20
40
40
60
20
[o 30% BoOHbIN pacTBOP 40
60
20
50%-HbIi BOOHBIV pacTBOP 40
60
20
60
20
Hatpua rugpocynbput Jo 10% BogHbIN pacTBOp 40
60

Hatpusa noaut Ji0601 BOAHbLIN pacTBoOp 20

BelwecTtBO KoHueHTpauua

MoueBnHa BoaHble pactBopbl fo 30%

MypaBbuHas kncnota

MbiLbAkOBas KMcnoTa 80%-Hasa BogHas

HaTtpusa 6pomar To xe

[o 10% BogHbIV pacTBOpP

Hatpusa rmgpookcung,

HachbilweHHbI pacTBOp

HaTpusa kapboHat HachblLeHHbI BOOHbIN 60

40
60
20
Hatpus 6ukapboHat HachblLeHHbIV pacTBOp 40
60
HacbIWEeHHbI BOOHbIN 20
Hatpwusa cynbdar 40
pacTteop

60
20
Hatpusa cynbdut To xe 40
60
Hatpus Hutput HacbilLEeHHbIN BOOHbIN 20

HaTtpwug HuTtpaTt To xe

(elelol ol ol eleneNolioNoNolNolNel olelololololololololololololololololololioRololololololololol ool ololololololnsoNe]
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MpoponxeHne Tabnunupbl 1

XumMmuueckas CToikocTb Tpyo us M3 npu pasnuyHbix TemMnepatypax

Temnepatypa Xumuyeckas
BewiecTBO KoHueHTpauusa C CTONKOCTS
20 0]
o
O30H 100%-HbI 60 H
20 C
OnenHoBas kucnota TexHuyeckas yncras 40 C
60 (0]
. 20 H
Oneym 10%-Hbiln, SO3 60 H
OTxopsuime rassbl,
coaepxalime OByoknCb Mobas 60 C
yrnepoga
MepxnopatuneH, 20 (0]
TexHunyeckne
TEeTPaxJopaTUIEH 60 H
. . 20 C
MukpuHoBas kncnota 1%-HblA BOOHbLIN pacTBOP 60 0
TexHU4eCKNM XNaKnin 20 C
MponaH . . 20 C
TexHuyeckuii ra3o06pasHbii
60 C
MponuneHa oknck TexHunyeckas 20 C
20 C
Ptytb Yuctaa 40 C
60 C
o . 40 C
CaxapHblii cupon Nio6oii 60 C
CBeTusbHbIN ra3 - 20 C
20 C
CeuHua aueTaTt HacblweHHbIM pacTBOp 40 C
60 C
o 40 C
Cepebpa conu 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
o 80% BOAHbI pacTBOP 20 C
. o 20 C
90% - HbIli BOOHbLIN PacTBO
° pacTEop 60 C
c 96%-Hbl1 BOOHbLIN 20 H
epHas Kmucnora pacTeop 60 0
. 20 C
TexHunyecknn
o 40 C
razoobpasHbliit
60 (6]
CepoBopgopon, 20 c
Haoblu.l,e:s::g BOAHbIN 40 c
pacteop 60 c
20 C
Cepa TexHuyeckas yncras 40 C
60 C
Cepoyrnepog, TexHn4eckmm 20 (0]
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MpoponxerHne Tabnunubl 1
XuMuueckasa cToikocTb Tpy6 13 N3 npu pasnnyHbIX TeMneparypax

Temnepatypa Xumunueckas

BewecTBO KoHueHTpauusa c CTORKOCTD
20 C
AHrnopug, 40 C
60 C
Cepbl BYOKMCb 20 C
Jlio60o KOHLEeHTpauum 40 C
60 C
TexHunyeckas xuakas 20 H
CunukoHoBbIE Macna - 20 c
40 C
20 C
CuvHMnbHasg kucnoTa TexHunyeckas 40 C
60 C
20 C
5%-HbIl1 BOOHLIV PacTBOP 40 (0]
60 C
20 C
10%-Has BogHas 40 C
ConsaHas kncnota 60 c
20 C
[o 30% BogHas 40 C
60 C
20 C
36%-Has BogHasa 40 C
60 C
CMGg;ngHma(;nOT. 48%
49% 20 H
A30THagd
3%
Bona
Cmecb KUCnoT:
CepHas 10%
A30THa4 20% 20 ©
Bona 70%
Cmech Kncnor: 3 yactn
A3oTHasa (15%-Has) 1 yacTtb 20 (6]
dropuctosogoponHas (5%-Has) 2 yacTtun
Cmecb K1cnorT: 20 c
CepHas 30%
AsoTHas 60% 40 0
Bona 10%
CnupTHbIE HANUTKK 40%-Hble 20 C
CTteapvHoBas kmucnota TexHuyeckas 20 c
60 (@)
20 C
CypbMbI Xniopup, 90%-HbIl BOOHBIN 40 C
60 C
TeTparngpodypaH TexHun4eckuni 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
TexHun4yeckaa yncrtas 40 O
60 H
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MpoponxeHne Tabnunupbl 1

XumMmuuyeckas cToikocTb Tpyo us M3 npu pasnuyHbIX Temnepatypax

BewecTBO

TpuxnopaTuneH

KoHueHTpauusa

TexHuyeckunin

Temnepartypa Xumuyeckas
°C CTOMKOCTb

20 H

TpwataHonamuH

To xe

20

Yrnepona aByokmCb

TexHnyeckas cyxas

20

40

60

YkcycHasa kmcnota

10%-HbI1 BOOHbLI pacTBOP

20

40

50%-HbIli BOOHbIN PaCTBOP

20

40

60

TexHuyeckas ynctas

20

40

60

YKCYCHOWM KNCAOTbl aHrnapug,

TexHuyecknin

20

40

deHon

o 10% BoOHbIN

20

40

60

o 90% BOOHbIN

20

40

60

dopmanbaerng, (GopmManunH)

40%-HbII BOOHbI PacTBOP

20

40

60

®docdopa xnopug,

TexHuyecknin

20

docdopHas kucnota

o 30% BoaHbIN pacTBOp

20

40

60

[o 50% BogHbIN pacTBop

20

40

60

20

40

60

dochopHbI aHrMapuUT (2 k. on)

TexHnyeckuin

20

40

doTorpadpunyeckas aMmynbcus

Jiobas

20

40

doTorpadpunyecknii 3akpenuTtesnb

Toprosbin

20

40

dpyKTOBbLIE COKM

20

40

60

dropuctoBogoponHas
(inaBmkoBasi) kmcnora

[0 40% BoAaHbI pacTBOp

20

40

60

50%-Hbll BOOHbLIN pacTBOP

20

40

60

70%-HbI BOOHbLIN pacTBOP

20

60

Xnop razaoobpasHblit

100%-HbIl

20

60

Xnop Xngkumn

100%-HbIl

20

rngningolo)olololeolol ool ololololelonololiololoRioNolonoloRoliolololololololclololololololol ool ool olol el oNNe]
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MpoponxeHne Tabnunubl 1
XuMuueckas cTolikocTb Tpy6 ns N3 npu pasnnyHbIX TeMneparypax

BellecTBO KoHueHTpauus Temnepatypa Xumunueckas

°’C CTOWMKOCTb
., 20 0]
Xnop6eHzon TexHuveckuin 60 H
XnopmeTtaH To xe 20 H
o 20 @)
XnopHas Boga HachblweHHbI pacTBop 40 o
. 20 H
Xnopodopm TexHunyecknin 60 H
20 H
XnopcynbdoHoBasg Kncnota TexHunyeckas 60 H
20 C
50%-Has BogHaqa 40 C
XnopykcycHas kucnoTta 60 C
20 C
TexHnuyeckas 40 C
60 C
20 (0]
XpomoBag kmcnota o 50% BogHas 40 H
CmecChb KUCNoT:
XpomoBas 54
CepHas 2y 20 H
Bopa 3y
Llapckas Boaoka KoHueHTpupoBaHas 20 H
20 C
LinknorekcaH TexHunyecknn 40 C
60 C
20 C
LinknorekcaHoH To xe 40 (0]
60 (0]
Conun UpHka Jltobble BoAHbIE PaCTBOPbI gg g
20 C
LLlaBeneBas kucnora Paz6aBneHHas BogHas 40 C
60 C
20 C
OTUNEHIINKOb To xe 40 C
60 C
20 C
OTneHgmamMumH To xe 40 C
60 C
o o . 40 C
OTUNOBLIV CANPT (3TAHO) TexHuyeckuin, 96%-Hbi 60 C
OTnNoBbI 3dUp akpUIoBOM T eXHUECKMIA 20 c
KMUCNOTbI
OTUN XNOPUCTBIN To xe 20 (0]
20 C
f16noyHas kucnota 1%-HbIl BOAHBIV PACTBOP 40 C
60 C
20 C
AHTapHasa kMcnoTta J1io60oI KoHUEHTpauun 40 C
60 C

MpumeuaHune. C - cToek: B Cpeae AaHHOW KOHLLEHTpauun Npy AaHHOW TemMnepaType He NPOMCX0OOUT XMMUYECKOro paspyLLeHms
nonumepa; O — OTHOCUTENBHO CTOEK: B CpeAe AaHHOW KOHLLEHTPauUKn Npy JaHHOM TemnepaType NPONCXOaUT 4acTuyHas noteps
HecyLLeli cnocobHOCTM nonumepa. Tpyobl AOMKHBI MPUMEHSITECS C MOBbILLIEHHBIM 3anacoM NPOYHOCTU; H — He cToek: B cpene
[AHHOI KOHLUEHTpaLMy Npu AaHHOM TeMnepaType npuMeHeHne Tpyb HegonycTumo.
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[Npunoxexue b

MNapametpbl nonuatuneHosbix Tpy6 MKATJIACT ana sogocHabxeHus,
Tabnuua 2
TonwmHa CTeHOK U HOMUHaNbHbIE AaBfieHus HanopHbix TPy UKATMJIACT ana BogonpoBoaa

HanmeHoBaHue SDR41 SDR33 SDR26 | SDR21
nosuatuieHa HomuHanbHoe nasnexve, 10° Ma (6ap)
naso PN 3,2 PN 4 PN 5 PN 6,3
N3 100 PN 4 PN 5 PN 6,3 PN 8
TonAwmHa CTEHKU, MM
HoMuHanbHbIN = = . 3
HaPYXHblit S g s g 2 s g 2 S g 2

OMaMETP,MM 5 25 5 25 S 25 e 25
20 - - - - - - - -
25 - = = = = = = =
32 - - - - - - - -
40 - - - - - - 2,0 +0,3(0,4)
50 - - - - 2,0 |+0,3(0,4)| 24 +0,4(0,5)
63 - - 2,0 | +0,3(0,4)| 2,5 | +0,4(0,5)| 3,0 +0,4(0,5)
75 2,0 |+0,3(0,4)| 2,3 | +0,4(0,5)| 2,9 | +0,4(0,5)| 3,6 +0,5(0,6)
90 22 | +0,4(0,5| 2,8 |+0,4(0,5)| 35 |+0,5(0,6)| 4.3 +0,6(0,7)
110 2,7 | +0,4(0,5)| 3,4 | +0,5(0,6)| 4,2 |+0,6(0,7)| 5,3 +0,7(0,8)
125 3,1 +0,5(0,6) | 3,9 | +0,5(0,6)| 4,8 | +0,6(0,8)| 6,0 +0,7(0,9)
140 35 | +0,5(0,6)| 43 |+0,6(0,7)| 54 |+0,7(0,9)| 6,7 +0,8(1,1)
160 4,0 | +0,5(0,6)| 4,9 | +0,6(0,8)| 6,2 | +0,8(1,0)| 7.7 +0,9(1,2)
180 44 | +0,6(0,7)| 55 |+0,7(09)| 6,9 |+0,8(1,1)| 8,6 +1,0(1,3)
200 49 | +0,6(0,8)| 6,2 |+0,8(1,0)| 7,7 |+0,9(1,2)| 9,6 +1,1(1,5)
225 55 | +0,7(0,9)| 6,9 | +0,8(1,1)| 8,6 | +1,0(1,3)| 10,8 | +1,2(1,7)
250 6,2 | +0,8(1,0)| 7,7 |+0,9(1,2)| 9,6 |+1,1(1,5)| 11,9 | +1,3(1,8)
280 6,9 | +0,8(1,1)| 86 | +1,0(1,3)| 10,7 | +1,2(1,7)| 13,4 | +1,5(2,1)
315 7,7 +0,9(1,2) 9,7 +1,1(1,5) | 12,1 | +1,4(1,9)| 15,0 +1,6(2,3)
355 8,7 | +1,0(1,4)| 10,9 | +1,2(1,7)| 13,6 | +1,5(2,1)| 16,9 | +1,8(2,6)
400 9,8 | +1,1(1,5) | 12,3 | +1,4(1,9)| 153 | +1,7(2,3) | 19,1 +2,1(2,9)
450 11,0 | +1,2(1,7)| 13,8 | +1,5(2,1)| 17,2 | +1,9(2,6) | 21,5 | +2,3(3,3)
500 12,3 | +1,4(1,9)| 15,3 | +1,7(2,3) | 19,1 | +2,1(2,9) | 23,9 | +2,5(3,6)
560 13,7 | +1,5(2,1) | 17,2 | +1,9(2,6) | 21,4 | +2,3(3,3) | 26,7 | +2,8(4,1)
630 15,4 | +1,7(2,4) | 19,3 | +2,1(2,9) | 24,1 | +2,6(3,7) | 30,0 +3,1(4,5)
710 17,4 | +1,9(2,7) | 21,8 | +2,3(3,3) | 27,2 | +2,9(4,1) | 33,9 | +3,5(5,1)
800 19,6 | +2,1(3,0)| 24,5 | +2,6(3,7)| 30,6 | +3,2(4,6) | 38,1 +4,0(5,8)
900 22,0 | +2,3(3,3) | 27,6 | +2,9(4,2) | 34,4 | +3,6(5,2) | 42,9 | +4,4(6,5)
1000 245 | +2,6(3,7) | 30,6 | +3,2(4,6)| 38,2 | +4,0(5,8) | 47,7 | +4,9(7,2)
1200 29,4 | +3,1(4,5) | 36,7 | +3,8(5,6) | 45,9 | +4,7(6,9) | 57,2 | +5,9(8,6)
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BOAOOTBEAECHUA N TEXHONTOINMYECKNX TPYGOHPOBOAOB

M KaHann3auum n3 nonuatuneHa Nd 80, N3 100 no FOCT 18599-2001

SDR17,6 SDR17 SDR13,6 ‘ SDR11 SDR9
HomuHansHoe naenexve, 10°Ma (6ap)
(PN 7,5) PN 8 PN 10 PN 12,5 PN 16
(PN 9,5) PN 10 PN 12,5 PN 16 PN 20
ToAwmHa CTEHKN, MM
5 . T _ T . = .. o< ..

- - - - - - 2,0 | +0,3(0,4) 2,3 | +0,4(0,5)
- - 2,0 +0,3(0,4) 2,3 | +0,4(0,5) 2,8 | +0,4(0,5)
- - 2,0 | +0,3(0,4) 2,4 +0,4(0,5) 3,0 | +0,4(0,5) | 3,6 | +0,5(0,6)
2,3 | +0,4(0,5) | 2,4 | +0,4(0,5) 3,0 +0,4(0,5) 3,7 | +0,5(0,6) | 4,5 | +0,6(0,7)
2,9 | +0,4(0,5) | 3,0 | +0,4(0,5) 3,7 +0,5(0,6) 4,6 | +0,6(0,7) 5,6 | +0,7(0,9)
3,6 | +0,5(0,6) | 3,8 | +0,5(0,6) | 4,7 +0,6(0,8) 58 | +0,7(0,9) | 7,1 | +0,9(1,1)
4,3 | +0,6(0,7) | 4,5 | +0,6(0,7) 5,6 +0,7(0,9) 6,8 | +0,8(1,1) 8,4 | +1,0(1,3)
52 | +0,7(0,8) | 5,4 | +0,7(0,9) 6,7 +0,8(1,1) 8,2 | +1,0(1,3) | 10,1 | +1,2(1,6)
6,3 | +0,8(1,0) | 6,6 | +0,8(1,0) 8,1 +1,0(1,3) | 10,0 | +1,1(1,5) | 12,3 | +1,4(1,9)
7,1 | +0,9(1,1) | 7,4 | +0,9(1,2) 9,2 +1,1(1,4) | 11,4 | +1,3(1,8) | 14,0| +1,5(2,1)
8,0 | +1,0(1,2) | 8,3 | +1,0(1,3) | 10,3 | +1,2(1,6) | 12,7 | +1,4(2,0) | 15,7 | +1,7(2,4)
9,1 | +1,1(1,4) | 9,5 | +1,1(1,5) | 11,8 | +1,3(1,8) | 14,6 | +1,6(2,2) | 17,9| +1,9(2,7)
10,2 | +1,2(1,6) | 10,7 | +1,2(1,7) | 13,3 | +1,5(2,0) | 16,4 | +1,8(2,5) | 20,1 | +2,2(3,1)
11,4 | +1,3(1,8) | 11,9 | +1,3(1,8) | 14,7 | +1,6(2,3) | 18,2 | +2,0(2,8) | 22,4 | +2,4(3,4)
12,8 | +1,4(2,0) | 13,4 | +1,5(2,1) | 16,6 | +1,8(2,5) |20,5| +2,2(3,1) | 25,2| +2,7(3,8)
14,2 | +1,6(2,2) | 14,8 | +1,6(2,3) | 18,4 | +2,0(2,8) |22,7 | +2,4(3,5) | 27,9| +2,9(4,2)
15,9 | +1,7(2,4) | 16,6 | +1,8(2,5) | 20,6 | +2,2(3,1) |25,4 | +2,7(3,9) | 31,3| +3,3(4,7)
17,9 | +1,9(2,7) | 18,7 | +2,0(2,9) | 23,2 | +2,5(3,5) |28,6 | +3,0(4,3) | 35,2| +3,7(5,3)
20,1 | +2,2(3,1) | 21,1 | +2,3(3,2) | 26,1 +2,8(4,0) | 32,2 | +3,4(4,9) | 39,7| +4,1(6,0)
22,7 | +2,4(3,5) | 23,7 | +2,5(3,6) | 29,4 | +3,1(4,5) |36,3 | +3,8(5,5) | 44,7 | +4,6(6,8)
25,5 | +2,7(3,9) | 26,7 | +2,8(4,1) | 33,1 +3,5(5,0) | 40,9 | +4,2(6,2) | 50,3 | +5,2(7,6)
28,3 | +3,0(4,3) | 29,7 | +3,1(4,5) | 36,8 | +3,8(5,6) |454 | +4,7(6,9) | 55,8 | +5,7(8,4)
31,7 | +3,3(4,8) | 33,2 | +3,5(5,0) | 41,2 | +4,3(6,2) |50,8 | +5,2(7,7) | 62,5 | +6,4(9,4)
35,7 | +3,7(5,4) | 37,4 | +3,9(5,7) | 46,3 | +4,8(7,0) |57,2 | +5,9(8,6) | 70,3 | +7,2(10,6)

40,2 | +4,2(6,1) | 42,1 | +4,4(6,4) | 52,2 | +5,4(7,9) |64,5 | +6,6(9,7) - -

453 | +4,7(6,8) | 47,4 | +4,9(7,2) | 58,8 | +6,0(8,9) | 72,6 | +7,4(10,9) - -

51,0 | +5,2(7,7) | 53,3 | +5,5(8,0) | 66,1 | +6,8(10,0) - - - -

56,6 | +5,8(8,5) | 59,3 | +6,1(8,9) | 73,5 | +7,5(11,1) - - - -

68,0 | +6,9(10,2) | 71,1 | +7,3(10,7) - - - - - -
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TpyO6bl n3rotoBastoTca naptTuamu. MNaptuen cumtaeTcs KOIMYECTBO TPYO OAHOrO0 HOMUHANIBHOMO HAPYXHOMo
anameTpa un HOMUHaNbHOM TONWWHbI CTEHKUN, N3rOTOBJIEHHbIX B yCTaHOBﬂeHHbIVI nepnon BpemMeHn n3 Cblpbsa 0,£|,HOI7|
MapKn Nan NapTmm n CONPOBOXAAETCH OAHUM AOKYMEHTOM O Ka4eCTBE, COAEpXaLLWi:

* HaMMEeHOBaHWE WU/WUn TOBAPHbLIA 3HAK NPEeANPUATUA-U3TOTOBUTENS;
* MeCTOHaxoXaeHwne npeanpunaTtna N3rotoBuTend,

* HOMEP NapTn N oaTty N3rotToBJ1IEHUS;

¢ YC/NIOBHOE 0003Ha4eHne Tpyobl;

e pasmMep napTuu;

* MapKy CbIpbs;

Tabnuua 3
PacuyeTtHas macca 1 m Tpy6 UKAMJIACT ns N3 100 no FOCT 18599-2001
HoMUHaNbHBIN PacueTtHas macca 1 m TpyO, Kr
HAPYXHbI SDR41 | SDR33 | SDR26 | SDR21 | SDR17,6| SDR17 | SDR13,6| SDR11 | SDR9
OnameTp, MM ’ ’

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 -
800 48,8 60,5 74,8 92,3 109 113 138 - -
900 61,5 76,7 94,7 117 137 143 175 - -
1000 76,2 94,4 117 144 170 177 216 - -
1200 109 135 169 208 244 255 - - -

lNpumedanve — Macca 1 M Tpy6 paccymuTaHa npy CpeaHevi nIoTHOCTY noanatuaeHa 960 Kr/m* ¢ y4eTOM r010BUHbI [JOMYCKOB Ha
TOJILMHY CTEHKU M CPDEAHWI HAPYXHbIV anameTp. [1pu n3rotosaeHnm Tpyb n3 nonnaTuaeHa nioTHOCTBIO p, OTANYaIoLLEeNicsl OT
960 kr/m®, naHHble TabanLbl YMHOXaIKT Ha KoagduumeHT K = p/960.

e pe3ynbTaThbl UCMLITAHUIA NN MOATBEPXOEHNE O COOTBETCTBUM KadecTBa Tpyb TpeboaHuam MOCT 18599-2001;
* YCNOBUS U CPOKU XPaHEHNS Y N3roTOBUTENS.

Ha Tpyb6ax HaHeceHa MapKMpoBka coaepallas: HaMMeHoBaHe NMpeanpuaTUa-n3aroToBUTENS, YCoBHOE 000-
3HayeHne Tpybbl, HOMEep NapTUn, AaTy U3roToBAEHUS (MecsL, ron).

Mpumep mapkmposkn Tpy6 13 M3 100, SDR17, HOMUHaNbHBLIM HapPYXHbIM anameTpom 400 MM U HOMUHANBHOW
TONWMHOW CTEHKM 23,7 MM, 0151 CUCTEM XO3MCTBEHHO-MNTLEBOIO HasHavyeHns, Ne naptmm 288, N3roTOBAEHHbIX
B nioHe 2009 ropa:

MKAMMNACT M3 100 SDR 17 — 400 x 23,7 nutbeBasa IOCT 18599-2001 288 06.09
Mpumep 0603HaYEeHMS TOM Xe TPyObl Npu 3aKkasze:
Tpy6a M3 100 SDR 17 — 400 x 23,7 nutbeBas NOCT 18599-2001.

CJM KANNACT www.icaplast.ru

TPYBHbH W 3ABOA



Tabnuua 4

CpepaHuii HapyXHbliA aguameTp
N MaKkcumMmasibHasi OBasibHOCTb TPYO

n3 nonunatuneHa N3 80, N3 100 no NIOCT 18599-2001

B MUNJINMMETPAxX

HapyxXHbi grameTp
OBanbHOCTBL Nocne
. npefenbHoOe OTKOHEHE
HOMUHASbHbIN T 3 0 VBT 3KCTpYy3um, He 6onee
20 +0,3 1,2
25 +0,3 1,2
32 +0,3 1,3
40 +0,4 1,4
50 +0,4(0,5) 1,4
63 +0,4(0,6) 1,5
75 +0,5(0,7) 1,6
90 +0,6(0,9) 1,8
110 +0,7(1,0) 2,2
125 +0,8(1,2) 2,5
140 +0,9(1,3) 2,8
160 +1,0(1,5) 3,2
180 +1,1(1,7) 3,6
200 +1,2(1,8) 4,0
225 +1,4(2,1) 45
250 +1,5(2,3) 5,0
280 +1,7(2,6) 9,8
315 +1,9(2,9) 11,1
355 +2,2(3,2) 12,5
400 +2,4(3,6) 14,0
450 +2,7(4.1) 15,6
500 +3,0(4,5) 17,5
560 +3,4(5,0) 19,6
630 +3,8(5,7) 22,1
710 16,4 249
800 17,2 28,0
900 +8,1 31,5
1000 +9,0 35,0
1200 +10,8 42,0
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[Mpunoxenue B
Mapametpsl nonnatunerosbix 1py6 MKAMJIACT gns razonpoeopoe

Tpy6bl ons rasonposonos BeinyckatoTes no FOCT P 50838-2009 (o1 20 mm oo @630 mm). Tpybbl NpUMeEHSIoTCS
AN COOPYXEHUS1 MOA3EMHbIX ra30MpPOBOAOB, TPAHCMOPTMPYIOLLMX FOPKOYME radbl, NPeaHa3HAYeHHbIE B Ka4eCTBe
CbIpbsi Y TOMIMBA A1 NPOMbILLIEHHOTO M KOMMYHa/1bHO-ObITOBOIO NUCIMOJIb30BaHKS.

Knaccudurkauys Tpyé 13 nonnatuneHa npoBoAMNTCS MO 3HAYEHUIO MUHUMAaNbHOM AnnTenbHol npoYyHocTh (MRS)
1 CTaHOapPTHOMY pa3MepHOMY COOTHOLLeHUto (SDR).

Tunopasmepbl TPYO, NPUMEHSIEMbIE A1 CTPOMTENLCTBA ra30NpPoOBOAOB NpuBeAeHbl B Tabnuvue 5, roe HoMu-
HaNbHbIN HAPYXHbIN ANaMeTP COOTBETCTBYET MUHUMANIbHOMY CPeAHEMY HapyXHOMY AMaMeTpy, a 3a oBafib-
HOCTb MPUHMMAIOT PA3HOCTb MEXAY MakCUMasnbHbIM N MUHUMASIbHBIM HapPYXHbIM AnaMeTpamMm, U3MEPEHHbIMN
B OHOM ceyeHnmn TpyObl. TpyObl A1 ra30NPOBOAOB M3rOTaBIMBAIOTCS U3 MONNSTUIIEHA C MUHUMATbHOW ONTENIbHON
npoyHocTbio MRS 8,0 MMMa (M3 80) n MRS 10,0 MMa (M3 100).

TeopeTunyecku, ncnonbadys TPyObl C 0ANHAKOBLIM 3HaYeHneM SDR, Ho pa3nuyHbiM MRS, MOXHO NPOeKTUpoBaTh
ra3onpoBoAbl C Pa3iMyHbIM KO3 duUMeHToM 3anaca npoyHocTu C. lonycTumoe gaBeHne B Tpydax u3 pasnuny-
HbIX Mapok nonuatuneHa ans Takenn. + 20°C n BpemeHun 50 neT, paccynTaHHOE B COOTBETCTBUM C TpeboBaHMAMU
OCT P 50838-2009, npuBeneHo B Tabnuue 5.

Tabnuua 5
Pa3mepsbl Tpy6 no
HapyxHbiii SDR26 SDR21 SDR17,6

AvamMeTp, MM TonwuHa CTeHKU, Mm

: g 3 : g 2 : g 2 : g 3
e C o 2 C o 2 C © 2 C o
20 +0,3 - - - - - -

25 +0,3 - - - - -

32 +0,3 - - - - - -

40 +0,4 - - - - 23 +0,4
50 +0,4 - - 2,4 +0,4 2,9 +0,4
63 +0,4 2,5 +0,4 3,0 +0,4 3,6 +0,5
75 +0,5 2,9 +0,4 3,6 +0,5 4,3 +0,6
90 +0,6 3,5 +0,5 4,3 +0,6 5,2 +0,7
110 +0,7 4,2 +0,6 5,3 +0,7 6,3 +0,8
125 +0,8 4,8 +0,6 6,0 +0,7 7.1 +0,9
140 +0,9 5,4 +0,7 6,7 +0,8 8,0 +0,9
160 +1,0 6,2 +0,8 7,7 +0,9 9,1 +1,1
180 +1,1 6,9 +0,8 8,6 +1,0 10,3 +1,2
200 +1,2 7,7 +0,9 9,6 +1,1 11,4 +1,3
225 +1,4 8,6 +1,0 10,8 +1,2 12,8 +1,4
250 +1,5 9,6 +1,1 11,9 +1,3 14,2 +1,6
280 +1,7 10,7 +1,2 13,4 +1,5 15,9 +1,7
315 +1,9 12,1 +1,4 15,0 +1,6 17,9 +1,9
355 +2,2 13,6 +1,5 16,9 +1,8 20,1 +2,2
400 +2,4 15,3 +1,7 19,1 +2,1 22,7 +2,4
450 +2,7 17,2 +1,9 21,5 +2,3 25,5 +2,7
500 +3,0 19,1 +2,1 23,9 +2,5 28,3 +3,0
560 +3,4 21,4 +2,3 26,7 +2,8 31,7 +3,3
630 +3,8 24,1 +2,6 30,0 +3,1 35,7 +3,7
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3HauyeHune koappuumeHTta C npmHumatot no CHulM 42-01-2002 B 3aBUCKMMOCTW OT TpeboBaHNN K HAOEXHOCTU
TOrO AW MHOTO y4acTka.
Macca Tpy6 npuBeneHa B Tabnuue 6.

TpyObl U3rOTOBNSAOTCH B NPSAMbIX OTpe3kax 1 B 6yxTax, a Tpyobl AnameTpom 125 mm 1 6onee BbinyckaloTCs TONIbKO
B NpsiMbIX OTpe3kax. [lnvMHa Tpy6 B NpsiMbIx 0Tpe3kax cocTaBnsieT ot 5 M 4o 12 M ¢ kpaTHocTbio 0,25 M, npeaenbHoe
OTK/IOHEHWE AJIHbI OT HOMUHaNbHOM £1 %. OnuHa Tpy6 B 6yxTax ot 50 M Ao 200 M ¢ npeaenbHbIM OTKITOHEHWEM MO
onnHe =3 %.

MocTaeka Tpyb ocyLLecTBAsSeTCS napTusiMu. lNMapTuein cumtaeTcs KONMYecTBO TPYO OAHOro pasmepa (HOMUHaNBHOo
HapPY>XHOro AuamMeTpa v TONLLMHBI CTEHKM), U3rOTOBSIEMbIX U3 CbIPbS OAHOM MapKu U HA OOHOW TEXHOIOMMYECKOM
JIVHUM 1 CONPOBOXAAEMbIX OAHUM JOKYMEHTOM O Ka4eCTBE, COAEPXKALLNM:

* HaVMeHOBaHWe 1 (M) TOBAPHbIM 3HaK NPeanpUSaTUA-N3roToBUTENS;

* HOMEpP NapTuun 1 4aty N3roToBAEHNS;

¢ yCcnoBHoe 0603HaveHne TpyOhl;

* pasmMep napTum B METPAXx;

* MapKy Cblpb4;

* yCNnoBUA N CPOKN XPaHEHUSA,

* pes3ynbTaTthbl UCMbITAHUSA UMW NOATBEPXAEHME O COOTBETCTBMM KavyecTBa TPyd TpeboBaHMaM cTaHOoapTa.

roCT P 50838-2009

B MUNIMMETpPax

SDR13,6 SDR11 g
TonwmHa CTeHKN, MM § E
= ® x ® a4
g g 3 g g 3 g 3 g s 5 BN
: g 2 : g 2 : g 2 : 1 K
& C o 8 C o e C o 8 C o 8 g9
- - - - 2,3 +0,4 3,0 +0,4 1,2
- - - - 2,3 +0,4 3,0 +0,4 1,2
- - 2,4 +0,4 3,0 +0,4 3,6 +0,5 1,3
2,4 +0,4 3,0 +0,4 3,7 +0,5 4.5 +0,6 1,4
3,0 +0,4 3,7 +0,5 4,6 +0,6 5,6 +0,7 1,4
3,8 +0,5 4,7 +0,6 5,8 +0,7 7,1 +0,9 1,5
4,5 +0,6 5,6 +0,7 6,8 +0,8 8,4 +1,0 1,6
5,4 +0,7 6,7 +0,8 8,2 +1,0 10,1 +1,2 1,8
6,6 +0,8 8,1 +1,0 10,0 +1,1 12,3 +1,4 2,2
7,4 +0,9 9,2 +1,1 11,4 +1,3 14,0 +1,5 2,5
8,3 +1,0 10,3 +1,2 12,7 +1,4 15,7 +1,7 2,8
9,5 +1,1 11,8 +1,3 14,6 +1,6 17,9 +1,9 3,2
10,7 +1,2 13,3 +1,5 16,4 +1,8 20,1 +2,2 3,6
11,9 +1,3 14,7 +1,6 18,2 +2,0 22,4 +2,4 4,0
13,4 +1,5 16,6 +1,8 20,5 +2,2 25,2 +2,7 4,5
14,8 +1,6 18,4 +2,0 22,7 +2,4 27,9 +2,9 5,0
16,6 +1,8 20,6 +2,2 25,4 +2,7 31,3 +3,3 9,8
18,7 +2,0 23,2 +2,5 28,6 +3,0 35,2 +3,7 11,1
21,1 +2,3 26,1 +2,8 32,2 +3,4 39,7 +4.1 12,5
23,7 +2,5 29,4 +3,1 36,3 +3,8 447 +4,6 14,0
26,7 +2,8 33,1 +3,5 40,9 +4,2 50,3 +5,2 15,6
29,7 +3,1 36,8 +3,8 45,4 +4,7 55,8 +5,7 17,5
33,2 +3,5 41,2 +4,3 50,8 +5,2 - - 19,6
37,4 +3,9 46,3 +4,8 57,2 +5,9 - - 221
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Tabnvua 6
PacuetHas macca 1 m Tpy6 UKAMJIACT
n3 N3 100 gnga razonpoeogos no NOCT P 50838-2009

HomuHanbHbIi HapyXXHbin  SDR26 SDR21 SDR17,6 SDR17 SDR13,6 SDR11

AnameTp d, MM PacuyeTHas macca 1M TpyG, kr

20 - - - - - 0,133 0,164
25 - - - - - 0,171 0,212
32 - - - - 0,231 0,280 0,328
40 - - 0,284 0,295 0,357 0,431 0,512
50 - 0,373 0,441 0,454 0,551 0,670 0,798
63 0,493 0,579 0,689 0,723 0,878 1,06 1,26
75 0,675 0,830 0,980 1,02 1,24 1,48 1,78
90 0,979 1,19 1,41 1,47 1,78 2,14 2,57
110 1,43 1,79 2,09 2,18 2,64 3,17 3,82
125 1,85 2,28 2,69 2,78 3,41 4,12 4,92
140 2,33 2,86 3,37 3,50 4,26 5,13 6,18
160 3,06 3,75 4,40 4,56 5,56 6,74 8,05
180 3,82 4,71 5,58 5,77 7,05 8,52 10,2
200 4,73 5,83 6,85 7,11 8,65 10,5 12,6
225 5,94 7,37 8,64 9,03 11,0 13,3 16,0
250 7,37 9,01 10,7 11,1 13,5 16,4 19,6
280 9,19 11,4 13,3 13,9 17,0 20,5 24,7
315 11,7 14,3 16,9 17,6 21,5 26,0 31,1
355 14,8 18,2 21,4 22,4 27,3 32,9 39,6
400 18,8 23,1 27,2 28,3 34,6 41,8 50,2
450 23,7 29,3 34,4 35,9 43,8 53,0 63,6
500 29,3 36,2 42,4 44,4 54,1 65,4 78,3
560 36,7 45,3 53,2 55,6 67,8 81,9 -

630 46,5 57,1 67,3 70,3 85,7 104 -

lMpumevaHns

1. PacuetHasi Mmacca 1 M Tpy6 Bbl41caeHa rnpu niaoTHOCTY noamnatuaeHa 960 kr/M° ¢ y4eToM nosi0BUHbI 4OMYCKOB Ha TOJILUMHY
CTEHKU VI CPEAHWI HaPYXHbIV AVMETP.

2. lMpwn n3rotoBneHun Tpy6 NIOTHOCTBIO p, OT/IMYaroLericsi ot 960 kr/m3, 3Ha4eHve, npuBeaeHHOe B TabmLe, yMHOXaIOT Ha
koapPuumeHT K =p/960

Ha Tpyb6ax HaHeceHa MapKMpoBKa COAepXallasi: HaMMeHOBaHWe NPeanpuUaTUS-U3roToBUTENS, YCIoBHOE 060-
3HauyeHue TpyObl, N napTnm, aaTy N3roToBneHns (Mecsu, roa).

Mpumep MapkmpoBku Tpyb ans razonpoeonos 13 M3 100, SDR11, HOMUHaNBLHBIM HAPY>XHbIM auamMeTpoM 200 Mm
1 HOMUHANBHOM TONLWMHOM cTeHku 18,2 mm, Ne napTtum 503, narotoeneHHbix B pespane 2011 ropa:

UKATJIACT 13 100 TA3 SDR 11 - 200 x 18,2 TOCT P 50838-2009 503 02. 2011

Mpumep 0603Ha4YeHNsT Tovi xe TPyObl NPy 3akase:
Tpy6a 3 100 TA3 SDR 11 - 200 x 18,2 FOCT P 50838-2009.
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lNMpunoxenne I
lpynnbl u kateropum TexHonornyeckmx Tpybonpoesopnos

Knacc onacHocTtu BpeaHbix BewwecTs onpenenstot no NMOCT 12.1.005-88 n NOCT 12.1.007-76 ¢ n3m. BpeaHble
BeLLECTBA 4-ro Kj1acca ONnacHOCTY cneayeT OTHOCUTL: MOXapoonacHble — K rpynne b, Heropioyuve — k rpynne B. Jo-
NycKaeTCs NMoBbILLATL KATErOpPWio )15 TPYOONPOBOAOB rpynnbl B, npeaHasHayeHHbIX 4J15 TPaHCNOPTMPOBKN BELLECTB,
rnepepbIBbl B N0Aa4e KOTOPbIX MOIyT NPUBECTU K aBapUNHOM CUTYaLMU NN OCTAHOBKE OCHOBHOIO TEXHOJIOMMYECKOro
npowiecca Ha npeanpuaTun.

Tabnuua 7
Mpynnbl U KaTeropun TEXHOJIONM4YECKUX TPYyOONpPoOBOA OB

Kateropusa
Tpy6onpoBoaoB

TpaHcnopTupyemblie BelecTea

a) BogHble pacTBOpbLI CEPHOM U CONSHOM KNCIOT N €OKUX LLLeIoYen |
B KOHUEHTPaLMsX, K KOTOPbIM MaTepuan Tpyd XMMUYeCKN CTOeK

6) BpeaHble BewecTBa 3-ro kiiacca onacHoCTu, K KOTOPbIM I
MaTepuan XMMNUYeckun CToek

a) MNoptoume rasbl (I'T), K KOTOPbIM MaTepuran TPpyd XMMUYECKN CTOEK |

0) JlerkosocnnameHsiiomecs xunakoctu (JIBX) c Temnepatypoi
BCIMbILLKW B 3aKPbITOM TUrNe cBbilwe 28°C, K KOTOpbIM MaTepuan Il
TPy6 XMMUYECKM CTOEK

B) Moptoune xmakoctn (MXK) n roptoune Bewectsa (I'B), kK koTopbiM I
martepuan Tpyd XMMUYECKN CTOEK

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

B ® OTHOCUTEJIbHO XUMUNYECKU CTOEK \Y]

® XMMN4eCKN CTOEK \Y
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NMpunoxenne A

lny6uHa sanoxeHus HanopHbix Tpy6 u3 N3 npu nx ncnonb3zosaHum B ceTax
CAOMOTEYHOU KAHANM3aumm

Tabnuua 8
MMyOunHa 3ano0XXeHus KaHanu3auMoHHbIX TPyO n3 NI (npu konecHoit Harpy3ke HK-80*)

Hapy>Hbilii CranpapTHoe rny6uHa 3a0XEHUS, M o
anameTp, pasMepHoe B Meckax B MIVHUCTbIX FPYHTaX YMIOTHEHMS

MM OTHOLLIEHNE (p=0,0018 kr/cm*) (p=0,002 kr/c\ ) rpyHTa

225 SDR 26 + 3,5 B

250 SDR 26 + 4,0 B

280 SDR 26 + 4,0 B

315 SDR 26 + 3,0 B

355 SDR 26 6,0 3,0 B

400 SDR 26 6,0 3,0 B

450 SDR 26 6,0 3,0 B

500 SDR 26 6,0 3,0 B

560 SDR 26 6,0 2,2 B

630 SDR 26 6,0 - B

SDR 26 6,8 4 B

SDR 26 + N M

10 SDR 17,6 + 52 B

SDR 17,6 + N M

SDR 26 6,8 4 B

SDR 26 + + M

800 SDR 17,6 + 52 B

SDR 17,6 + N M

SDR 41 5,2 23 B

SDR 41 + + M

900 SDR 26 6,8 4 B

SDR26 + + M

SDR 41 5,2 2,3 B

SDR 41 + + M

1000 SDR 26 6.8 4 B

SDR 26 + + M

SDR 41 5,2 23 B

SDR 41 + N M

1200 SDR 26 6,8 4 5

SDR 26 + N M

Mpumeyanue: 1. B Tabavue NpuHSTHI CIeAYI0LWME YCT0BHbIE 0003HAYEHUSI: MJII0C — TPYObl MOXHO YK/1aAbiBaTb Ha J1youHy
A0 8 M; B — ynioTHeHne rpyHTa Bpy4Hyto (KO3 duumeHT yrinoTHeHus: He meHee 0,92); M — mexaHnyeckoe yrniaoTHeHNe rpyHTa
(KO3 PULMeEHT yrnoTHeHus He meHee 0,97).

2. bes crneunasnbHOro yrioTHEHUS IPYHTOB A0MyCTUMAa yknazaka Tpyb n3 19 ctaHAapTHbIM padMepHbIM OTHOLLeHneM SDR 26
B rieckax cpenHeui KpyrnHoCT Ha ri1ybuHy 0 6 M v CTaHAapPTHbIM Pa3MepPHbIM OTHoLLeHeM SDR 17,6 B CyXux [TIMHUCTbIX FPYH-
Tax Ha rnyouHy [0 4 m.

* HK 80 — HopmatmBHas Harpyska, COCTosLas n3 OAMHOYHOV MaLLUMHbl Ha KOJIECHOM x0o4Y, BecoMm 785kH (801c)

CJI/I KANNACT www.icaplast.ru

TPYBHbH W 3ABOA




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


