Hactoswas MHCTPYKUWMA copepXuT ykazaHns 1 pekoMeHaaumm no npoekTUpoBaHUID M MOHTaXy CUCTEM
TPyGoNpoBOAOB HAPYXXHOro BOOOCHAOXEHUSs!, KaHanM3aumm n TeXHOIOrM4eckmnx TpybonpoBOA0B N3 HAMOPHbIX
M3 Tpy6. MNprBeaeHbl METOAMKN MMAPaABANYECKOro pacyeta CMCTEM BOAOCHAOXEHMS U HAaNnoOpHOW KaHannaaumm,
aTakXe NMPOYHOCTHOr O pacyeTa HanopPHbIX M 6e3HANOPHbLIX TPYOONPOBOAOB NPY NX NPOKAAKE B FPYHTE U HAA3EMHOW
npoknagke. JaHbl pekoMeHaaumm no nepeBo3ke v xpaHeHuio Tpyd. MoapobHo paccMoTpeHa cBapka Tpy6onpoBoaAoB
13 MN3. JaHbl NpakTn4eckmne pekomMmeHgaumn.

BbinonHeHue ykasaHuii n pekomeHgaumin npaHHon MHCTPYKUMN n CM 40-102-2000 o6ecneunTt cobnogeHme Tpe-
©0BaHWNI K HAPYXXHbIM CUCTEMaM BOJOCHAOXEHMs 1 KaHann3aumm, yCTaHOBNEHHbIX AencTByowmmm CHulM 2.04.02-
84 (n3m.1986, nonp. 2000) «<BogocHabxeHne. HapyxHble ceTu n coopyxeHnus», CHulM 2.04.03-85 « KaHannsauus.
HapyxHble ceTn n coopyxeHusi», CHulM 3.05.04-85 (13m.1990) «Hapy>Hble CETU U COOPY>XEHMS BOAOCHAOXEHUS 1
kaHanunzaumm», CHulM 3.05.05-84 «TexHonornyeckoe o6opyaoBaHne 1 TexXHoormieckne TpybonpoBoabl».

M3paHve npegHasHaueHo 415 MPOEKTHbIX, CTPOUTESbHbIX M 3KCMlyaTaLMOHHbIX OpraHM3aLmii, cneumannanpyto-
wmxcs B o6nactu TpybonpoBoOHbIX CUCTEM BOAOCHAOXEHWS!, KaHannM3aunmn, ra3ocHabXeHnst 1 TEXHOJIOMMYeCcKNX
TPyb6OonNpoBOAOB U3 NMONNITUNEHOBbLIX TPYO.

B paspabotke MHCTPYKLWW npuHumanu ysactvie K.T.H., C.H.c.|[lo6pombicnos A.4 )
Edumos B.H., TonosaHoe C.M., Jlorytoe B.J1., CmupHoBa O.B., lapaesa E.B, Kanaes E.1O.
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2011
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O6was TexHuyeckas nHpopmaums
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CepTtuduumpoBaHo
Pycckum Pernctpom

MKAIJIACT - 870 coBpeMeHHOoe Npon3BOACTBO NOANITUNEHOBbLIX TPYO U PUTUHIOB A1 CUCTEM BOAOCHAOXEHUS,
BOOOOTBEAEHUS, TEXHOJIOrMYEeCKNX TPyOonpoBOaAOB 1 TPYOONpoOBOAOB ra30CHaAOXEHUS.

B cBoeli pabote MKAMJIACT onnpaeTcs Ha COBPEMEHHbIE TEXHOIOMMN, BbICOKOE Ka4eCTBO MCIMOJIb3YyeMOro Cbipbs
1 aKTUBHOE pa3BUTUE NMPOM3BOLCTBA.

TpyObl U GUTUHIM N3TOTaABNNBAIOTCS HA HOBEWMLLEM 3anaaHOEBPONenckoM obopyaosaHum. B paboTe ncnonbay-
€TCA OnbIT, HapaboTaHHbI KOMMNaHWel B NPON3BOACTBE MNONITUNEHOBbIX TPYO, MHHOBALMOHHbIE PELLEHUS, BbICO-
Kas KeanndpukaLmsa TEXHUYECKOro 1 NPon3BOACTBEHHOrO nepcoHana. Ha Bcex atanax BeAeTcs CTPOrnii KOHTPOJb
TEXHOJIOMMYECKOro NpoLecca 1 BbIXOAHbLIX MapaMeTPOB FOTOBbIX U3AENNNA.

Mpoaykumsa NKAMJACT oTBevaeT Bcem TpeboBaHNAM B 06/1aCTV BOAONPOBOAHbIX, KaHANN3aLUMOHHbIX U ra3onpo-
BOHbIX CUCTEM.

Paspen 1.
O6uwas texHnyeckas nHpopmauus

Mpeumywecrea nonuatuneHossix (M3) Tpy6
nepea Tpy6amm us apyrux Marepmanos

TpyObl u3 M3 o6napaloT psaoM NpeumMyLLecTB nepeg TpydéamMu ns TpaguuMOHHbIX MaTepuanoB:
® KOPPO3MOHHAsA CTOMKOCTb;

® CpoK cnyx06bl He meHee 50 neT?;

® CaHUTaAPHO-TUIrMeHMYeckas 1 aKosnornyeckast 6e30nacHoOCTb;

® HM3Kas LLEePOXOBATOCTb M NMPaKTUYeCKoe OTCYTCTBME 3apacTaHns Tpyo;

® BbICOKasi CTOMKOCTb K rmapoabpasnBHOMY U3HOCY;

® BbICOKas XMMMYecKasi CTOMKOCTb;

® YCTOWYMBOCTb K T’MAPaBANYECKMM yaapam;

® YCTOMYMBOCTb K BO3AENCTBUIO BNyXOAKOLLMX TOKOB (HE NPOBOAMUT TOK);

* HebosnbLUOV BEC TPYO;

® J1erkoCTb TPAHCMOPTUPOBAHUS;

® MPOYHOCTb CBAPHbIX COEAMHEHWI, MPEBOCXOASLLASA MPOYHOCTb CaMuX TPyO;
® BbICOKAs PEMOHTOMPUIrOAHOCTb;

Monstus MRS u SDR, npumensembie npu nopbope Tpy6
u pacyete Tpybonpoeogos us 9

MonnaTtuneH, kak 1 BCe TEPMONNACTbI, ABASETCH BA3KOYNPYrMM MaTtepuanom, NoBeAeHNEe KOTOPOro B AedopMu-
POBaHHOM COCTOSIHUW 3aBUCUT OT Harpy3ku, TeMnepartypbl U BpeMeHN. ATO 03HAYaET, YTO 3aKOH lyka Ansi Hero He-
npumMeHnm u, B cooteetcTeumn ¢ FOCT NCO 12162 n ISO 9080, nonyctnmas Harpyska Ha TpyOy npy NpoYmnx paBHbIX
YCNOBUSIX 32aBUCUT OT BENIMYMHbI MUHUMabHOW OINTENBHON NPOYHOCTM MaTepuana, o603HavYaeMol Kak

* 1Py NCroJIb30BaHNM B CETSIX XO/I04HOr0 BOAOCHAaOXeHUs1 u kaHanm3aumy B cootseTcTeum ¢ FOCT 18599-2001
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MRS (Minimum Required Strength). MuHumaneHas onntTensHas NPOYHOCTb - HANPSXEHUe, NOJTy4eHHOE NYTEM 3KC-
Tpanonsaumm Ha cpok cny>obl 50 neT B pe3ynbrate UCMNbITaHU TPY6 Ha UX CTOMKOCTb K BHYTPEHHEMY rmapocTaTun-
Yyeckomy gaenieHuto Boabl npu ee temnepatype 20 °C. HanpshkeHne, BO3HMKatoLWee B CTEHKe TPyObl, Kak M3BECTHO,
NPSIMO NPOMNOPLIMOHASILHO MMAPOCTATUYECKOMY OABJIEHMNIO U NPUBEAEHHOMY CpeaHEMY paaunycy TpyObl M 06paTHO Npo-
NMOPLIMOHANBbHO TOJILLIMHE ee CTEHKU. [T03TOMY NpK NPOYMX PABHbLIX YCIIOBUSX C YBENTMYEHMEM TOJILLMHBLI CTEHKU TPYObI
yBeNn4MBaeTCs 1 A0NyCTUMOE r’MapocTaTnieckoe gaBsneHne, KoTopoe B Heill MOXeT ObITb CO34aHO.

MakcumanbHoe gonyctumoe paboyee gasrieHne B TpybonpoBoae, o6o3HavaeTcs kak MOP (Maximum Allowable
Operating Pressure).

2MRS , (1.1)
C(SDR-1)
roe C - koadpdurumeHT 3anaca NPoYHOCTM, NPUHMMAEMbI paBHbIM 1,25 ansa BOAONPOBOAOB 13 NONIN3TUNEHOBLIX
TPpyd 1 2 - 3,95 ansa ra3onpoBoaoB.;
SDR - cTaHpapTHOE pa3MepHOe COOTHOLLEHWE, PABHOE OTHOLUEHWIO HOMUHAIBHOrO HApPYXXHOro AnamMeTpa TpyObl
d,, K HOMVHaJILHOM TOMLWMHE CTEHKN €.

MOP =

_dH
SDR= —_ (1.2)

Mexay SDR 1 HoMUHanbHbIM paboynm gaeneHnem PN Tpyb cyLlecTByeT 3aBUCUMOCTb, NPeAcTaBieHHas B Tabn. 1.1

Tabnmya 1.1
CoOTHOLWEeHUs Mexay TunaMmum, HOMMHasbHbIM AaBJIeHUeM
1 pa3sMepHbIMU XapaKTepucTUuKamMmu Ha npumepe Tpyo6 us N1 100
T nsna1
Ha naz}:::u:, P::l K(:((:/CMZ SDR ERVELSICSRRiS
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
BbipaxeHune % , Bxogsuee B dopmyny (1.1), xapaktepnayeT TpybHYI0 cepuio S:
. SDZ-1 (1.3)

MakcumManbHoe pabodee aasneHve B Tpybonposoae, MMa

2c-e
-£9* (1.4)
P d-e

roe o - Aornyckaemoe HanpsiXeHue B cTeHke Tpybbl, paBHoe MRS/C, MMNa. 13 (1.4) cneayeT:

d
e "1 sDR-1

c
P 2 2

=S (1.5)

3aBucumocTtu (1.1) - (1.5) galoT BO3MOXHOCTb paccynMTaTb COOTHOLLIEHWE AMaMeTpa U TONWWHBLI CTEHKM TPYObI
NPUMEHUTESNIBHO K KOHKPETHBIM YCN0BMAM 06bekTa cTpouTenbcTBa. OkoHYaTensHoO BbIOOp anameTpa Tpyobl bynet
chenaH Ha OCHOBaHUKM rmapasBnnyeckoro pacyeTa Tpybonposoaa. (CM. padaen 2 «[poekTupoBaHue...»).
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O6was TexHuyeckas nHpopmaums

CopTameHT HanopHbIx nonnatuneHosbix Tpy6 UKATJIACT
AN BOAOCHABXEHMUs, KOHANU3AUUN U TeXHONOrM4Yecknx Tpybonpoeopoe ™

Tpyobl MKAMNACT anst BogocHabxxeHus, kaHanusaumm Beinyckatotcs no FOCT 18599-2001
o1 @20 MM 00 1200 MM C MUHUMaNbHOW AnnTenbHoM NpodYHocTbio MRS 8,0 MIMa (M3 80)
1 MRS 10,0 MMa (M3 100) u makcumanbHbIiM padounm pasneHmem ot 0,32 MMa po 2,0
MMa. 371 xe TpyObl MOTYT 6bITb UCMOIb30BaHbI A1 TEXHOJIOMMYECKUX TPy6onpoBOaoB.

Tabnuvua 1.2
CopTtameHT Tpy6 UKAMJIACT us nonuatuneHa no NOCT 18599-2001
HanMeHoBaHME SDSQR(;H 82?633 SSD1I§%6 82?021 SDSI?;?’?,G SDSI1281 7 SDSFé:ISS’6 SDSI§1 1 SDS4R 9
nonuaTnnexa HomuHansHoe nasnexHve, 10° MMa (6ap)
Nna 8o PN3,2 | PN4 PN5 | PN6,3 | PN7,5 | PN8 PN10 | PN12,5 | PN 16
Mn3100 PN 4 PN6 |[PN6,3| PN8 |PN95 | PN10 | PN125 | PN 16 PN 20
HomuHabHLIA HapyXHIi HomuHanbHas ToNLLMHA CTEHKM €, MM

anameTtp 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 7,1
75 2,0 2,3 2,9 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 44,7
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 24,1 30,0 35,7 37,4 46,3 57,2 70,3
710 17,4 21,8 27,2 33,9 40,2 42,1 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 68,0 711 - - -

Macca Tpy6 1 gonyctnmas osanbHocTb TPyd no MOCT 18599-2001 npmeeaeHsl B MpunoxeHun b.
Tpy6bl @20 — 110 MM 13roTaBnMBaloT B NPsIMbIX OTpe3Kax 1 byxTax, a Tpybbl anameTpom 125 MM 1 6osiee ToNbKO

* NosnHbIk accopTUMEHT TPY6 1 hacoHHbIx AeTaneri npuseneH B Karanore VKAIJIACT.
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B MPSAMbIX OTpe3kax. AnuHa Tpyb B NpsiMbIX OTPe3kax oT 5 M oo 12 m,
c kpaTHocTbto 0,25 MM, NnpeaenbHOoe OTKIIOHEHNE ANTMHBI OT HOMUHAb-
HoM — ntoc 1 %. AnuHa Tpy6 B 6yxTax coctasnseT oT 50 m go 200 m.
MpepnenbHoe OTKNOHEHWE AnHbI TPYD, N3roToBNMBaEMbIX B OyxTax,
nmoc 3 %. Mo cornacoBaHuio ¢ NOTpebuTenemMm N3rotTaBanBalTCA
Tpy6bl B NPSIMbIX OTPe3kax 1 TpyObl B OyxTax Apyro ANVHbI.

Tabnvua 1.3

Pa3amepbl cTaHAaPTHLIX OYXT
ana Tpyo UKANJIACT

HoMuHanbHbIV HAPYXXHbIN CraHpgapTHas

anameTp d, MM AnuHa 6yxTbl L, m di, mm OyxTbl b, MM
20 200 600 880 290
25 200 600 950 330
32 200 650 1100 400
40 200 800 1300 500
50 200 1000 1600 500
63 200 1300 2000 620
75 200 1600 2250 800
90 200 1800 2520 800
110 200 2000 2880 900

200 2000 2650 1200

Tpy6bi anametpom 125 — 1200 Mm nocTaBsioTCS TOJILKO B npsiMbix oTpeskax. 3aBoa VIKATJIACT Takxe MOXeT U3roToBUTb
O6yxTbI mnpuHou ot 380 mm o 1200 mm ( Tpy6bl & 75 — 110 Mm) n o1 270 MM [0 680 mm ( TpyObI & 20 — 63 MMm)

AnuHbl TPY6 HECTaHAAPTHLIX OYXT

HomuHanbHbIN
HapPYXHbIN 20 25 32 40 50 63 75 90 110

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

3asog UKATJIACT MoxeT n3rotoButb OyxTbl C LLIAroM AyinHel 50 M.

CoprameHT coegunutensHbix aetanen MKAMJIACT*

CoenvHuTenbHble AeTanu n3 NonnaTu-
fleHa HU3KOro aBfieHNs U3roTOBAMBA-
ioTcea no TY 2248-001-50049230-2007
METOAO0OM CBapKK BCTbIK U3 MNOANITU-
NIEHOBbLIX TPY6 BbINyckaeMbix no MOCT
18599-2001, nuTba nopa, AaBNEHUEM,
Mex. obpaboTkoi. OHM NpepHasHaye-
Hbl A9 NPUMEHEHUs, B HEOOXOOUMbIX
cryyasix, Npu CTpouTeNbCTBE TPYHO-
NPOBOAHBLIX CUCTEM: MOBOPOTHLI TPACCHI,
N3MeHeHne amameTpa Tpybonposoaa,
npucoegvHeHne 3anopHOM N perynu-
pyloLien apMaTypbl U. T. M.

doro 1.1. TporiHnk MKATJIACT ®oro 1.2 . TporiHuk UKATJIACT
900 x 200 SDR17 13100 HepaBHOMNPOXOAHON MOHOJINTHBIN
1000x225 SDR 17 13 100

* MosIHbI acCOPTUMEHT acoHHbIX AeTanevi npuseneH B Karanore IKATJIACT.
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O6was TexHUYeckas uHpopmaums

dacoHHbIe 4acTu BbINYCKalOTCS B TOM Xe Avana3oHe AuaMeTpPoB, YTO U HanopHble TPyObl:
¢ oTBOA cBapHoi 30°; 45°,60°, 90°, NpOCTON NN YANMHEHHbIN, Tak Xe C /loObIM KOIMYECTBOM CEKLIMIA MO 3aKasy;
* TPOWMHWK PAaBHOMNPOXOOHOWV CBApPHO;

* TPOMHWK HEPABHOMPOXOAHOW (peayKLMOHHbI) CBapHON;

* TPOMHWK HEPABHOMPOXOAHOW (PEeAYKLMOHHbIN) MOHONUTHBIN;

¢ KPEecToBMHa cBapHasi;

BTYyfIKa nof dnaHey, (pnaHeL-naTpybok);

* dnaHeu MeTannnyeckmin ceoboaHbin ans MNd Tpyo;

nepexofq, (peaykums);

e onopa HenoaBwxHas (dukcupyowas);

MydTa 3awmTHas;

e [eTanu 1 3IEMEHTbl N0 MHANBUAYANbHLIM YEPTEXaM.

Coprament tpy6 MKATJIACT gns rasonposopoe

Tpy6bl ans rasonpoeonos BbinyckatoTcsi no FOCT P 50838-2009 (o1 20 mm go 630 mMm). Tpybbl NpUMeEHsitOTCS Ans
COOPY>XEHUS MNOA3EMHbIX Fra30MPOBOA0B, TPAHCMOPTUPYIOLLUX FOPIOYME rasbl, NpeaHa3Ha4YeHHbIE B KAYECTBE Chipbs
1 TOMAMBA 4711 MTPOMBILLIIEHHOTO Y KOMMYHaIbHO-ObITOBOIr0 MCMONL30BaHUS. Tnopa3mMepsbl '

Tpy®, NPUMEHSIEMbIE AJ1si CTPOUTENLCTBA ra30NPOBOAOB, NpUBeAeHb! B Tab. 1.4.

Tabnuua 1.4 /
Pa3mepsi Tpyo UKAMJIACT u3 nonuaTtuieHa ang ra3onpoBoaoB
no FOCT P 50838-2009

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

AnameTp d, Mm HoMuHanbHag TONAWMHA CTEHKN €, MM
20 - - - - - 2,3 3,0
o5 - - - - - 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 36,3 447
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 -
O N
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Knaccudukaums Tpyd n3 nonmatuieHa npoBoANTCS MO 3HAYEHMIO MUHUMANbHOW ANnTeNbHOW NpodYHoCcTU (MRS)
M CTaHAAPTHOMY pa3MepHOMY OTHoLleHuto (SDR).

Tpy6bl 451 ra30NPOBOAOB U3rOTaBAMBAIOTCSA U3 MONUATUNEHA C MUHUMANbHOW OJINTENbHOM NpoYyHOCTL0 MRS
10,0 MNa (N3 100).

TeopeTnyecku, UCNob3ysl TPYObl C 0OANHAKOBLIM 3Ha4YeHnemM SDR, Ho pasnnyHbiM MRS, MOXHO NpoekTMpoBaTh
ra3onpoBoApl C pasnnyHbeiM KoapduunmeHToM 3anaca NpodHocTn C Ha pasHblx yyacTkax. [JonyCTMmMoe gaBneHmne
B TPy6ax 13 pasinyHbIX Knaccos nonnatuneHa npu T, = +20 °C n cpokom cnyx6bl 50 neT, paccuyMTaHHOE B COOT-

akenn.

BeTcTBUM ¢ TpebosaHmamu MOCT P 50838-2009, npueeneHo B Tabn. 1.5

3HauyeHune koadppuumeHta C npuHumaiot no CHull 42-01-2002 B 3aBUCMMOCTU OT TPEOOBAHWUI K HAAEXHOCTU
TOroO UM MHOTO y4acTKa.

Tabnvua 1.5
CoOoTHOLWEHNEe MeXAay pacyeTHbIM 3HaYyeHneM koadpuumueHTa 3anaca npo4yHoctu C
“ MakcuMasnbHbIM pabounm paeneinem MOP

PacuyeTHoe 3HauyeHue koappunumueHTa 3anaca npo4yHoctu C gng makcumanbHOro padbouyero
aasnexlusa (MOP) (npu paGoueit Temneparype rasa 200C)

Tpy6ei 3 13 80 (MRS 8 MIMa) Tpy6b1 3 M3 100 (MRS 10 MMa)

MakcumanbHoe
pabouee naBneHue

NIFAEENY SDR17,6

0,3 2,1 2,7 3,2 3,3 4,2 5,3 6,7 2,7 3,3 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 3,1 4,0 5,0 6,2
0,6 - - - - 2,1 2,7 3,3 - - 2,1 2,6 3,3 4,2
0,8 - - - - - 2 2,5 - - - - - 2,5 3,1
1,0 - - - - - - 2,0 - - - - - 2,0 2,5
1,2 - - - - - - - - - - - - - 2,1

Tpy6bl UKAMJIACT ons ra3onpoBoA0B KOMIMIEKTYIOTCA BCEMU HEOOXOANMbIMU COEAMHUTESTbHBIMW AeTaNAMM He-
Meukoro koHuepHa FRIATEC, Georg Fisher B T.u. ¢ 3aknagHbIMn 3neKTpoHarpeBaTensiMu.

Qe’@?’

doro 1.3. OTBOAbI, NEepexoabl, TPOUHUKM, MydTbI C 3akiagHbIM Harpesartesnem FRIATEC (lfepmaHus)

Ins nonyyeHus 6onee nonHom nHdopmaumm (nosnyyveHns cooteetctaytolero Karanora FRIATEC) Heobxoanmo
cBa3aTtbes co cneuyanuctamu UKAMNACT.

HepazbemHbie coeguHenus M3 tpy6

HepasbeMHble coegnHeHus M3 Tpyd nosyyatoT cBapkoi. XopoLuasi CBapMBaeMOCTb ABASIETCS OOHUM U3 BaXXHENLLINX
daKTopoB, ONpPeaesMBLLMX LUMPOKOE NpUMeHeHne Tpyo 13 nonnaTtuneHa. CeBapHble coeauHeHus NomaTUNeHoBbIX
Tpy6 noapobHO paccmoTpeHbl B Pasaene 4 «[poknaaka n MOHTaX NOAM3TUNEHOBbLIX TPYOONMPOBOAOB».
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O6was TexHUYeckas uHpopmaums
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PasbemHbie coepuHenms Tpy6 us M13.
CoeavHeHue c apmarypoi u Tpy6onpoBoaamm us Apyrmx Marepuanos

HanopHble nonuaTtuneHosble Tpyobl MKAMJIACT coeouHAIOTCS C 3anOpHOM 1 perynvpyiowen apmatypoi. Haum-

Gonee pacnpocTpaHeHHbI BUA, PpasbeMHbIX COeaMHEeHN - pnaHLeBoe coeanHeHne. 3TO COeanHEHME BbIMOHAIOT
C NOMOLLIbIO BTYJIKM Mog, pnaHew, npusapusaemoi K KoHuy M3 Tpybbl, 1 cCBOOGOAHOr0 MeTaNIMYEcKoro GnaHua.

cTanbHas Tpyba

M3 Tpyba

M3 BTynka non, naxHed, YMIOTHUTESIBHOE KOMbLIO

dnaHeu, cBOOOAHLIN MeTaINYeCcKnin

Puc. 1.1. Cxema ¢psaHLeBOro CoeanHeHus

Bbi60op 3anopHoOiA, perynmpyioLe 1 apyro apmaTtypbl, yCTaHaBIMBAEMO Ha MONIMATUNEHOBLIX TPYOONpoBoaax,
NPOBOAMTCS B COOTBETCTBMM CO CTaHOapTaMu, TEXHNYECKMMW YCITIOBUSIMMI, KaTanoraMmu, napamMmeTpamm TpaHcnop-
TUPYEMbIX BELLECTB, C y4eTOM TPebOoBaHMN NPOEKTa 1 YCITIOBMIA 3KCMTyaTaumn.

HanopHble NonmMaTnneHoBble TPYOONPOBOAbI COEAMHSIIOTCS C TPYOONPOoBOAaMM N3 APYTrMX MaTEPMAJIOB C MOMOLLIBIO
pa3beMHbIX CTasbHbIX (pNaHLUEBbLIX COEONHEHU.

®oro 1.5. Mpumep pnaHuesBoro coeanHeHus 13 Tpy6 v cTaHAapPTHOV 3aropPHON apMaTypbl

MKANNACT www.icaplast.ru
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do
no MOCT 12822-8C

do
no MOCT 12820-80

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

oT/ImM4aeTcs oT iaHua nPUBapHOro
o F'OCT 12820-80 T0/1bKO YBENHEHHbIM BHYTPEHHUM AnameTpom d,
4TO M03BOSIET CBO6OAHO HaAETh ero Ha 13 Tpyby.

Tabnuua 1.6

CooteetctBue M Tpy6 n bnaHueB cBOGOAHBIX METaNINYECKNX

HomMuHanbHbIA HAPYXHbIN AnamveTp “Dy” dnaHua
AanamveTp N3 TpyO6kI, CBOOOAHOIro MeTaslJZIM4ecKoro,

MM MM

50 40

63 50

75 65

90 80
110, 125 100
140 125
160, 180 150
200, 225 200
250, 280 250
218 300
355 350
400 400
450, 500 500
560, 630 600
710 700
800 800
900 900
1000 1000
1200 1200

’ www.icaplast.ru QM KAMNNACT
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Ana Tpyd Mmanbix anameTpoB (50 MM 1 MeHee), T.e. TaM, rae pnaHueBble COeANHEHUS, COeANHEHUSI METOA0M CThbl-
KOBOW CBapKM 3KOHOMUYECKM HELLENECO00pasHbl UV NPaKTUYECKM HEBO3MOXHbI, UCMOJIb3YOTCS KOMNPECCUOHHbIE
OUTUHIU (0OXKMMHbIE PUTUHIU, LIAHFOBOE OOXMMHOE COeAMNHEHME).

®oT0 1.6. KOMIPeccuoHHbIe (0OXUMHbIE) PUTUHIN.

Tabnuua 1.7

Tunbl pa3beMHbIX COeAUHEHUIT HaNnopPHbIX TPyo ns NI

Tun pa3beMHOro coeauHeHus AuwameTp Tpyo6, Mm

drnaHueBoe coegnHeHne

63-1600

KomnpecuoHHoe (06>XnMHoe) coegHeHune

16-90

MKANNACT
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Paspen 2.
[NpoekTupoBaHue
HAPYXHbIX TPy6onposopos
U3 NONIN3TUNIEHOBLIX TPYO

Knaccudpmkauus tpybonposopos

Mpw NCNONL30BaHUKN HANOPHLIX TPYG 13 MO HEOBX0AMMO yUUTLIBATbL crieayowme GhakTopbl: Ha3HaYeHme Tpy6o-
npoeoaa, BMA 1 paboymne napamMeTpbl TPaHCMOPTUPYEMOrO BELLLECTBa, a TakxkKe Crnocob Npoknaaku.

Mo oGnacTn NnpuMeHeHUs HapyXXHble MOJIN3TUJIEHOBbIE TPYOONPOBOALI NOAPA3AENaIoT Ha:

* HapyXHble CEeTN BOAOCHAOXEHMS, KaHaNM3aLUun U ra3ocHabXeHus (pacnpeaenmTeNbHbIe ra3onpoBoabl);

* TEXHONIOrM4Yeckmne TPyGonpPOBOObl: HAPYXHbIE BHEMMIOLWAA04HbLIE Y BHYTPUMNIOLWAA04HbIE (MEXLEXOBbIE);

* HedpTEeNnpPoBOaLI, TPYOOMNPOBOAbLI 3aBOAHEHUSA HEPTAHbIX NAACTOB 1 cOPOCa NNACTOBbLIX BO;

* Tpy6onpoBoabl Npy 6YPEeHUn CKBaXnH Ha BOAY;

* Tpy6OnNpoBOabLI CXATOro BO3ayxa, MHEBMOABTOMATUKN, MHEBMOTPAHCNOPTa, BO3OyXOBOAb!;

* 3aKpbITble OPOCUTESIbHBIE CUCTEMbI 0OBOAHEHNS NAcTONLL, OCYLLUEHNS 3aKPbITbIM APEHAXEM,
BHYTPUMOYBEHHOMO NOMIMBA, NOA3EMHOro o6orpesa rpyHTa Tennuu;

¢ kabenu cBs3u, kaHanoobpasoBaTenu 1 T.n.

CucTtembl BOAONPOBOAA PA3fensioT HA XO3ANCTBEHHO-NMUTBEBLIE, MPOTUBOMOXAPHbLIE N TEXHONIOTNYECKNE.
B oTaenbHbIX Cnyyasx 3Tv CUCTEMbI MOTYT BbITb 00beaVHEHHbIMU. HanopHble nonnatuneHoBble Tpyobl MKAMJIACT
MOTYT NMPUMEHSATLCS BO BCEX YKA3AHHbIX CUCTEMAX.

HanopHbie M3 Tpybbl UKAMJACT MCnonb3yloTCs He TONbKO A1 CO34aHMS HanopHbIX KaHaNu3auuii pasfinyHoro
TMNA, HO N ANsi ceTeli BbITOBbIX U JIMBHEBbLIX CAMOTEYHbIX KaHaNN3aLNIA.

CuctemMbl ra3ocHabXeHus B 3aBUCYMOCTHY OT AABJIEHMS ra3a pasfensiioT Ha CNeayowme KaTeropum: HA3Koro
nasneHus (He 6onee 0,005 MlMa), cpeaHero (0,005 — 0,3 MIMa) n Bbicokoro aasnenus (0,3 — 0,6 MIMa). CooTBeT-
cteytowme M3 Tpy6sl UKAMJIACT ana rasocHabXeHnst MOryT NPUMEHSATLCS BO BCEX YKa3aHHbIX CUCTEMAX.

K TexHonorndecknm Tpyoonpoeogam 13 10 Tpyd OTHOCATCS B T .4. TPyOONPOBOAbI FOPHOA00bIBAIOLLEN NPO-
MBILLJIEHHOCTU — MYJIbNONPOBOAbI AJI TPAHCNOPTUPOBKU BOAbI C COAEPXXaHNEeM TBepAbIX 4acTuL, Hanprumep
Lisiaka, CycrneHauii 1 T.M., a Tak xe TpybonpoBoabl 6anbHe0TEXHUYECKMX CUCTEM A1 TPAaHCNOPTUPOBKM PAaCTBOPOB
coseit, ne4ebHo rpa3un N Apyrnx BELECTB. TexHonornyeckue TpybonpoBoabl B 3aBUCMMOCTN OT GU3NKO-XUMUNYECKUX
CBOWCTB TPaHCMOPTUPYEMbIX MO HUM BELLECTB NOAPa3aensaoT Ha KaTeropum 1 rpynnel, ykasaHHele B Paspene 6
(Mpunoxenue IN). NMonnatuneHosble TPYObLI MOTYT NPUMEHSITLCS AJIS TPAHCMOPTUPOBKU XMMUYECKN arpeCCUBHbIX
cpen. Tabnnua xMmmyeckon ctolikoctn Tpyd 13 M3 npuseneHa B MpunoxeHun A.

*npuy yca0Bun 3aLUmnTbl TPYOONPOBOAOB OT OTKPBLITOIO OrHsl, BO3AEMCTBUS MPSIMbIX COJIHEYHbIX JTy4eri v y4eTa paboqmx Temneparyp.
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Pusnko-mexaHmueckne CBOMCTBA MONMITUIIEHA prsHbIX MApokK

DU3NKo-MexaHNHeCKMe CBOCTBA NONNITUNEHA TPYOHbIX MapOoK NprBeaeHsl B Tabn. 2.1

Tabnuuya 2.1
CBoiicTBa NONN3TUJIEHA TPYOHbIX MapoK

Knaccudukauna nonuatuneHos no MRS

Mokasatenb
na 80 na 100

MRS (MuHnManbHasa annTenbHas Nnpo4yHocTb, MIMa 8,0 10,0
MnotHocTb npu 23°C, kr/m? 945 - 955 960 - 970
MokazaTtenb TekydyecTn pacnnasa npu 190°C n Harpy3ske 5 kr, r/10 MyH 0,4-1,1 0,2-0,45
Mpenen TekyvecTn npu pactaxeHmn, Mrla, He meHee 17 21
OTHOCUTENBLHOE YANMHEHWE NMPK pa3pbiBe, %, HE MeHee 600 700
TepmocTabunbHOCTb Mpn 200°C, MWH, HE MeHee 20
Temnepatypa xpynkocTw, ‘C, He BbiLle -70
CopepxaHue caxu, % mac. 2,5
MaccoBasi [ons NeTy4mx BELECTB, Mr/Kr, He Bonee 350
Tvin pacnpegeneHns TEXHMYeCKOoro yrnepoaa =l
KoadduumeHT Tennosoro paclumpexus, Mm/m °K 0,15-0,20

JlaHHble pa3paboTaHbl coBmecTHO ¢ komnaHueri INEOS Polyolefins — nponssoanTenieM v nocTaBLUMKOM CbipbS AJ151 3aBOAA
UKATIJIACT.

MonuatuneH nonyyaloT nonumepusaumen atuneHa. B 3aBMCMMOCTM OT YCNOBUIA NOAUMEPU3aLMN NoJy4aeMblin
NONNITUIIEH MOXET MMETb PA3INYHOIO MNOTHOCTb M COOTBETCTBEHHO KaccnduumpoBaTbCs:

¢ MOANSTUNEH HMU3KOW nnoTHocTM 910 — 935 kr/m2 (M3HIM, LDPE, PE-LD );

* NMONNITUNEH cpedHei nnoTHocTn 945 — 955 kr/m3 (M3CIM, MDPE, PE-MD);

¢ MOJIM3TUANEH BbICOKOM NnoTHocTK 960 — 970 kr/m3 (MBI, HDPE, PE-HD).

Hauunnas ¢ 1955 r., korna Bnepsble 6biia M3roToBsieHa Nepeasi NoNMaTUIeHoBas Tpyda (HU3KOro AaBEHUS HU3-
KOV MNIOTHOCTW), HEMPEPbLIBHO BeayTcs PaboTbl MO yy4lLEHUIO CBONCTB, B YACTHOCTU, MUHUMAIIbHOW ANUTEbHOM
npoyHocTn (MRS) nonnatuneHa. B HacTosiLee BpeMsi B MMPOBOW MNPAKTUKE UCMOMb3YIOTCH NMOAUSTUNEHbBI KNTAaCCOB
na380(MRS 8,0) n 13100 (MRS 10,0) - BTOPOro n TpetTbero NoOKoNIeHN.

Tabnuua 2.2
Knaccudukaumsa nonuatuneHa asns npoMsBoacTea Tpyo
B 3aBMCUMOCTMU OT €ero MMHUManbHOW annTenbHou npo4yHocTu (MRS)

Knaccundukaunsa MRS, Ma AnutenbHasa NPOYHOCTb,
nosiuaTuseHa MMa
naso 8,0 8,0-9,99
Nn3a100 10,0 10,0-11,19

Kak cnenyet us 3aBucumocTeii (1.1) - (1.5), c ygenmieHnem MRS MoXeT ObITb yMEHbLLEHA TOJLYHA CTEHKU TPYObI.
B tabn. 2.3 3T0 NokasaHo Ha NPUMEpPE HanopHoM TPpyObl AMaMeTPoM 225 MM.
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Tabnuua 2.3
CpaBHeHue pa3/IM4YHbIX KJIACCOB MOJIM3TUJIEHa Ha NpMMepe HanopHoi TpyObl AMameTpom 225 Mm

Tpy6a M3 anametpom 225 mm ef. U3M. na 80 na 100 ‘
MwuHumManbHaa gantenbHaa npoyHocTb MRS MMa 8,0 10,0
TonwmHa CTEHKM MM 16,6 13,4
BHyTpeHHWIA onameTp MM 191,8 198,2
TeopeTtuyeckasi macca Kr 10,9 9,03
CTOMMOCTb (COOTHOLLEHME) % 110 100

Pacuer ponroepemeHHO NpoYHOCTH TPYO

Mo onpeneneHnio MUHUMaNbHOW OJINTENbHOM MPOYHOCTU NOSIMSTUNEHOBLIV TPpyOonpoBoa 6yaeT paboTaTe HE MeHee
50 net npun Temnepatype TpaHcnopTupyemoi cpenpl 20 °C 1 COOTBETCTBYIOLLEM paboyeM JaBrieHnn™. YeenmyeHve
TemnepaTypbl U/UNu faBneHnst NIPUBOAMT K CHUXEHMIO CpoKa CNyX0bl Tpy® B COOTBETCTBUM C Tabn. 2.4

Tabnunua 2.4
3aBUCUMMOCTb CpOKa CNyX0bl TpyOonpoBoga oT TeMmneparypbl 1 paboyero aaBneHus

Pabouee paBneHune, MlMa

Cpok cnyxo0bl, Temnepartypa,

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

*HaunBbICLLIYIO MPaKTUHECKYIO XU3HECTIOCOOHOCTb COELM HAMOPHbIX TPYGONPOBOAOB 13 13 (3HaYNTEILHOE PeBbiLLeHMe 50-1eTHEro
CpoKa aKCITyaraLmm) nokasamm MMeHHO oa3eMHbIe TPYOOMPOBOAbLI XO/I04HOMO BOAOCHAGXEHUS.
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B cooteetctBum ¢ MOCT ISO 161, nonnatnneHoBble Tpybbl, Kak 1 TPyObl N3 APYrUX MOUMEPHbLIX MaTEPUANOB,
HOPMUPYIOTCS MO HAPYXXHOMY ANAMETPY.

Kak cnenyet 13 1abn. 2.4, NnpUMEHsSITb NONN3TUIIEHOBLIE TPYOLI Npy Temnepatype Boile 60 °C He pekoMeHayeTcs.

Hu oguH n3 Tpex napamMeTpoB (JaBfieHMe, TeMnepaTypa, CPoK CNy>0Obl) HE MOXET paccMmaTpuBaTbes 6e3 yyeta
OBYX OPYrux napameTpos.

MMapaennueckuin pacyet NOANITUNEHOBLIX HAMOPHLIX TPy6onposoaoe

Mapaenmyeckmii pacyeT TPy60NpPOBOAOB BLIMOJIHAETCS C Liesiblo onpeaesieHns noTepb Hanopa noToka, Ha OCHO-
BaHWW YEro B JanbHeNLeM BoibupaeTcs guameTp Tpyd 1 Mapka NOBbICUTENLHOIO (UM BaKyyMHOM0) Hacoca.

MoTtepn Hanopa H, MM BoA. CT., B 00LLEeM cily4yae Te4eHUs XXUOKOCTN PaBHbI:

-h, (2.1)

WH. r

H = I : |+ hM.C. + hB+ hl’.B. + hCB

roe i — yoenbHas noTeps Hanopa Ha TpeHne, M/M;
h - noTepu Hanopa B MECTHLIX COMPOTUBIEHUSX, M;
M.C.
| — pacyeTHas pnvHa Tpybonposoaa, Mm;
h, — noTepu Hanopa B BOAON3MEPUTENbHBIX YCTPOWCTBAX, M;
h_, — reomeTpuryeckas BbICOTa Noabema BOAp! (MIIHOC UM MUHYC), M;
h, — rapaHTWiHbIA Hanop nepef, HACOCHLIM 060PYA0BaHUEM, M;

h,,.. — CBOGOAHbIV Hanop, HE06X0AMMbIN ANA CO3AaHNsA KOMGbOPTHO CTPYM B BOAOPa3BopHOi apmaType
YpnenbHas noteps Hanopa i onpegenserca no gopmyne:

= ,12 \(/12 , (2.2)
9d,

roe A — KoadPUUMEHT CONPOTMBAEHNS TPEHMS MO AJIHE TPYOOoNpoBOAa;

V — CKOPOCTb TEYEHUS XNAKOCTU, M/C;

g — YCKOpeHue cBOBOAHOMO NafeHns, M/c?

dp — pacyeTHbI anameTp Tpyo, M. [lonyckaeTcs onpenensitb kak d - 2e (Hapy>XHbI AnamMmeTp MUHYC OBE TONLLMHbI

CTEHKN).

CKopOCTb Te4YeHUd XXKNAKOCTU paBHa:

v=%, (2.3)

raoe g - PacyYeTHbIN Pacxom, XUOKocTun, M3/c;

md,?
4

W= — nsiowanb XMBOro ceveHuns Tpyobl, M2,

KoadpdpurumneHT conpoTrBReHNs TpEHUSI A onNpeaensieTcs B COOTBETCTBMM C pernameHTamu ceoaa npasun CI40-
102-2000 «lMpoekTnpoBaHne n MoHTax TPybonpoBOAOB CMCTEM BOAOCHAOXEHUS U KaHanM3aumm n3 noiMMepHbIX
matepuanoB. Obwime TpeboBaHMs»:

7
b 1,312(2-b) Ig %
0,5 > + 2 (2.4)
Vi= IgRe-1 ’
Ig 3,7d,
Ks
roe b — HeKkoTopoe YNCNo NoA06MS PEXMMOB TEHEHUS XNAKOCTU; Mpn b > 2 npuHumaeTca b = 2.

IgRe
b=1+ g , (2.5)

IgRe,,

roe Re — ¢paktnyeckoe yncno PenHonbaca.
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Re= ———— (2.6)

roe v — kKoadduUUMEHT KUHEMATUYECKON BA3KOCTM XUAKOCTN, M2/c. Mpn pacyeTax X0noAHbIX BOAOMPOBOAOB Npu-
HumaeTcs paBHbiM 1,31 - 10 M2/c - BA3KOCTb BoAbl Npy Temnepatype +10 °C;
Rey — uncno PeliHonbAca, COOTBETCTBYIOLLLEE HAaYany KBaapaTUYHoOM 061acT rmapaBanyeckmux ConpoTUBIIEHWIA.
500d
Rew= — (2.7)
Ks

roe K, — rmgpaenmyeckas WwepoxosaTocTb MaTepuana Tpyo, M. ns Tpyd U3 nofiMMepHbIX MaTepranos NPUHUMAETCS
K, =0,00002 m, ecnu npomsBoauTenb TPYO He JaeT APYrnx 3Ha4eHUI LLepoXoBaTOCTU.

B Tex cnyyasx TedeHus, koraa Re > Re, , pacyeTHoe 3HaveHve napameTpa b CTaHoBUTCA paBHbIM 2, 1 hopMyna
(2.4 ) cywecTBEHHO ynpoLaeTcs, obpallasice B M3BeCTHy0 popmyny MpaHatns:

0,5
vi= 3,7d,
Ig ——>

<]

(2.8)

Mpu K, = 0,00002 m kBagpaTmnyHas 061acTe CONPOTUBAEHNIA HACTYNAET NP CKOPOCTU TEYEHUS BOARI
(v=1,31-10°m?/c), paBHoi1 32,75 M/C, 4TO NPAKTUYECKN HELAOCTUXMMO B KOMMYHaJbHbIX BOAOMPOBOAAX.

[na noBcegHEBHbIX pacyeToB PeKOMEHAYTCA HoMorpamMmmbl (puc 2.1 n 2.2), a ana 6onee TOYHbIX PaCYETOB -
«Tabnuubl AN rMapaBINyeCcKUX pacyeToB TPYOONPOBOAOB 13 MOSIMMEPHBLIX MaTepranos», ToM 1 «HanopHblie Tpy6o-
nposoapl» (A.4. Jo6pomeicios, M., nsg-so BHUMMI, 2004 r.).

Mpu pacyeTax No HOMOrpaMmmam peaynbTaT 4OCTUraeTCsl OAHNM HaNoXeHNeM IMHEKM - cieayeT NPsiMO IHNER
COELIMHUTb TOYKY CO 3HAYEHNEM PACYETHOr0 AnameTpa Ha Lwkane d, C TOYKOW CO 3Ha4YEHNEM PacyeTHOro pacxoaa
Ha wkane q (1/c), NPOAOXUTb 3Ty NPSMYIO JIMHMIO A0 NEePeceYeHns co wkanaMmm ckopoctn V v yaenbHbIX NoTepb
Hanopa 1000 i (Mm/m). Toukn NnepeceyeHunst NPsiMor IMHUK C 3TUMM LWKanamu gatoT 3HadeHne V u 1000 i.

Kak n3BecTHO, 3aTpaTbl 9NIEKTPO3HEPIUN HA Nepekayky XUAKOCTU Haxo4aTCs B NPSIMOM NPOMOpPLUUOHaNbHON
3aBMCUMMOCTU OT BeNn4MHbl H (Npu Npo4mx pasBHbIX yCnoBusx). NMoacrtasme BeipaxeHue ( 2.3 ) B dopmyny ( 2.2 ),

HEeTPYOHO YBUAETL, YTO BENUYMHA i (2, cnepoBaTtensHo 1 H) o6paTHonponopumoHanbHa pacyeTHOMY auamMeTpy d,
B NSTOWN CTEMNEHMN.

- 16-1-q°2 2.9
29 -n2-dy° (2.9)
Bbiwe nokKasaHo, 4TO Benn4nHa dp 3aBUCUT OT TOJILLUHbI CTEHKN pr6bl €. YeM TOHbLUE CTEHKA, TEM BblLLE C|p n
TéM, COOTBETCTBEHHO, MEHbLLE NMOoTepn Hanopa Ha TpeHne 1 3aTpaTbl ANIEKTPOIHEPTUNN.

Taknm o6pasom, pesynbTaTbl PacHeTOB TOJILNHbLI CTEHKM € TPYyObl Nno popmynam (1.1) - (1.5) B coyeTaHmmn
C pesyfbTaTtaMn rnapasanyecknx pacyeTos no dopmynam (2.1) - (2.7) no3BonsoT BeibpaTb TPYOY C KOHKPETHbLIM
3Ha4veHnemM SDR 1 KOHKPeTHbIM 3HaveHnemMm MRS. B 3aBUCUMOCTU OT BEIMYMHBI PACHETHOIO Pacxoaa XmnaKkocTn Ha
ob6bekTe 1 Tpedbyemoro Harnopa nogdupaeTcs Mapka NoBbICUTENIbHOIO (BakyyMHOr0) Hacoca. Ecnu B aanbHenwem
no Kaknm-nmbo npuyMHam MeHsieTcs 3HadeHne MRS Tpy6bl, ee AuamMeTp 1 TonwmHa cTeHkn (SDR) A0mKHbI BbITb
nepecymTaHbl.

CnenyeT meThb B BUAY, 4TO B LLENOM psage crnyyaeB npumeHeHue Tpyb ¢ MRS 10,0 B3ameH Tpy6 ¢ MRS 8,0, no-
3BOJISET HA OONH TUNOPA3MEP YMEHbLLUUTL AuamMeTp Tpybonpoeoaa. NostomMy nprumeHeHne komnannen UKAMJIACT
nonmnatunena MNad 100 (MRS 10,0) B3ameH nonmnatunena MNa 80 (MRS 8,0) ana nsarotoBneHns Tpyd No3BonseT yMeHb-
LUNTb TONLLMHY CTEHKN TPYO, NX Maccy U MaTepruanoemMKocTb.
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Puc.2.1 Homorpamma ansi onpeaeneHusi noTepb Hanopa B Tpybax anameTtpamu 6 - 100 mm.
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Puc. 2.2 Homorpamma ans onpegeneHus notepb Harnopa B Tpybax anametpamu 100 - 1200 mm.
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CroikocTb K ruapoabpasnBHOMy U3HOCY

Tpy6bl 13 13 UMEIOT BLICOKYIO CTOMKOCTL K rMapoabdpasnBHOMY U3HOCY, 4TO 00ycnaBavBaeT Lenecoobpas3HoCTb
VX MPUMEHEHUS A9 TPAHCNOPTUPOBKM XUAKOCTEN C coaepXaHnem TBepabix yactul. MNpu npumeHeHun Tpyo 13
M3 B ceTax caMOTEYHOM IMBHEBOW KaHANN3aLMN C COAepXaHNeM TBEPAbIX YHacTUL, USHOC ByaeT COCTaBNSATbL MEHEE
0,5 MM Ha BecCb 50-neTHUIM aKCcnyaTaunMoHHbIA NEPUOS U UM MOXHO NpeHebpeyb. B HanoOpHbIX TEXHONOMMYECKNX
TpybonpoBoaax, TPAHCMOPTUPYIOLLMX XUAKOCTb C COAEPXKAHMEM TBEPAbIX YacTul, abpa3mBHOMY U3HOCY ByayT
noaBepratbCs B MEPBYIO 04epenb MecTa Cy>KeHUl 1 NOBOPOTOB. HabnoaaeMblii MI3HOC B MOSINSTUIIEHOBLIX TPpybax
COCTaBNSIET NMLLUb HEOONbLUYIO YaCTb M3HOCA, MMEIOLLLErO MECTO B @HASIOMMYHbIX YCIOBUSIX HA MOBOPOTax CTaslbHbIX
Tpy6.

Tpybbl N3 acbecTouemMeHTa

=
= 3,0
)
g. 25 | /pr6bl 13 cTeknonnacTuka
g A e
\
2,0 \
\\
\
1,5 |- \ 6ETOHHbIe TPYObI
\
1,0 '/ Kepamuyeckme TpyGbi
‘4 Tpy6bI N3 MBX
0.5 I \H‘:‘Fﬁlﬁﬁ '
| Tpy6b! N3 M3

>
0 200 000 400 000 600 000

KONMYECTBO LMKII0B BO BpeMs nccnenosanus, N

Puc. 2.3. CrolikocTb K rmapoabpasnsHomy nsHocy. [laHHble nccneposarus Technische Universitat Darmstadt
(TexHonornyeckoro YHmepcuteTa JapmwTanTa, lepmanms), npoBeAeHHOro Ha ocHoBaHuu DIN19534.

XnMumnueckas CTOUMKOCTb

TDY6bI 13 NonuaTuneHa obnafaloT BbICOKOM XMMNYECKOM CTOMKOCTbLIO K 6OJ'IbLIJI/IHCTBy arpeccumBHbIX cpen, noa
BNNAHNEM KOTOPbLIX TRaANLUMOHHbIE MaTepualibl KOPPOoOANPYIOT N CTapPEIOT.

Xumunyeckasi CTOMkocTb Tpyo 13 N3 sBnseTcs NPOVU3BOAHOM TEMNEPATYPbl, KOHLUEHTPAUMMW, AABEHUS 1 TUNA
camMoro BewecTsa.

Mpwv HopmaneHol (6nnakoii k 20 °C) TemnepaType OHU YCTONYMBLI K AEACTBUIIO LLLENOYEN N TAKNX HEOKUCISIIOLLNX
KMUCNOT, kKak consiHasa n pocdopHas. Tpyobl 13 N3 ycTONUMBbLI K BO3AENCTBMIO CNMPTOB, dopMasibaernaa v CloXHbIX
adurpoB (aTnnauetaTa). BBuay cBoen BbICOKON XMMUHYECKOW CTOMKOCTU TPYObI 13 13 MCNONb3YIOTCH B T.4. B Ka4eCcTBe
HedTEeNPOMbICNOBbLIX, A1 TPAHCNOPTUPOBKN HEOYNLLEHHBLIX CTOKOB NPOMBbILLIEHHbLIX NPEeANPUATUNA.

Mapo- 1 razonpoHnLaeMocTb TPYO 13 M3 He3HaumMTenbHa.

*TABJINLA XMMWYECKOW CTOVIKOCTU TPYE U3 M3 npuBeaeHa B MpunoxeHun A.
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Buibop cnocoba npoknagku tpybonpoeoaa

Hapy>xHble ceTu U3 NOIM3TUJIEHOBbIX TPYO peKOMeHAyeTCs NPoKaabIiBaTh NOA3EMHO, T.K. MPU HAA3EMHOW
npoknagke Tpebyetcsa 3awmrta TpybonpoBoaa TEMIOUIONALMOHHBIMK MaTepuanaMmn ons npenoTBpalleHms 3a-
Mep3aHusa TPAaHCNOPTUPYEMOrO BELLLECTBA NMPY OTPULLATENBHBLIX TEMMEPATYpPax BO3AyXa U HarpeBsa CTEHOK TpyO npu
BO34EMCTBMM COJIHEYHOW paamaLmm 1 NoBbILLEHHBLIX TeMMepaTyp Bo3ayxa. i HAapy>XHbIX ceTeil ra30CHabXXeHunsa
13 NONIN3TUIEHOBLIX TPYO paspelleHa TONbKO Noa3eMHas npoknaaka.

MonnatnneHoBble TPY6ONPOBOALI TAKXKE MOFYT ObITb NMPOIOXEHbI:

* B 3[0aHUSX (BHYTPULEXOBLIE UM BHYTPEHHWE TPYOONPOBOAbI) HA MOABECKAX, ONOPaX U KPOHLUTENHAX;

OTKPbITO MW BHYTPY 60P03.4, LUAXT, CTPOUTENbHbIX KOHCTPYKLMIA, B KaHanax, 06pa3oBaHHbIX, HaNpuMep, n3 roppu-
POBaHHbIX MJIACTMACCOBbIX TPYO, CKPLITO;

* BHE 3[aHuli (MEXLEXOBLIE UM HAPYXHble TPYOONPOBOAbI) HA 3CTakaaax 1 onopax (B 06orpesaeMbix v Heobo-
rpeeBaembix kopobax 1 ranepesx), B kaHanax (MPOXOAHbIX UV HEMPOXOAHLIX) U B rpyHTe (6eckaHanbHas npoknag-
Ka).

KomMneHcaums nMHenHbIX M3MEHEHMIA NOAN3TUNIEHOBLIX TPY6onpoeoaos

MonnatuneHoBble TPYObl XapakTEPU3YIOTCH AOCTATOYHO BbICOKUM KO3 PULMEHTOM TEMIOBOrO IMHEAHOrO pac-
wupenus o. Mpn pacyeTtax npuHmmaetcs oo =2 - 104 1/ °C (0,2 mm/M - °C). 3T0 06CTOATENBCTBO ONpenensieT He-
006X0AMMOCTb y4eTa U3MEHEHMS OINHBI TPYOONPOBOAA B NMPOLECCE 3KCMlyaTaumn, T.K. UYBMEHEHME TemMMnepaTypbl
TPaHCNOPTMPYEMOI cpeabl NPUBOAUT K YAJIMHEHWNIO MW YKOPOYEHUIO TpyGonpoBoaa.

Cnenyet nmeTb BBUAY, YTO 6ECNPENATCTBEHHOE U3MEHEHME AJIMHLI TPYOONPOBOAA B TY WU VHYIO CTOPOHY HE
NPVBOANT K BOSHVMKHOBEHMIO B TPY6OE HanpsixxeHnin, cnocobCTBYIOLLMX ee pa3pyLleHmto. Ecnn xe Tpybonposog, He-
NMOABWXEH, TO B €ro Tefle BO3HMKAIOT OCEBbIE N TAHTEHLUMAIbHbIE HANPSXKEHWS. BenrunHa oceBbix HANPSXEHUI He
3aBUCUT OT ANIMHBI TPYOONPOBOAA 1 paBHa:

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

roe E - mogynb ynpyroctu nonmatuneHa, Mrla;

t, — MakcumanbHas TemnepaTypa, NpPu KOTOPOW MOXET 3KcnyaTupoBaTbes Tpybonposoga, °C;
tw — TemMnepaTypa, NpM KOTOPO 3aKaHYMBaNCsa MOHTax Tpybonpoeoaa, °C;

o — KO3 dULMEHT TEMIOBOI0 IMHENHOIO paclumpeHus, 1/ °C.

TaHreHumanbHbIe HaNPSXXEHWs 6, AonyckaeTca npuHnMaTe paeHbiM 10 - 12 % 0T o,

Ecnn pacyeTHOe 3HaYeHne CyMMbl HanpsXeHun o, + o, MmeHblie MRS TpyObl (6e3 yyeTa koaddurumeHTa 3anaca
NPOYHOCTM AoNyCcTUMOE 3Ha4eHne MRS nonnatnneHoBbix Tpyd MKAMJIACT B 3aBMCMMOCTM OT Kacca NonmaTuieHa
paBHo 8,0 Mla (M380); 10,0 MMa (M3100)), To TpybonpoBoa, paspyLueH ObiTb HE MOXET. B 3TOM cnyyae oH MoXxeT
ObITb XXECTKO 3adp1UKCMPOBaAH NO BCEN CBOEN AJINHE.

Ecnu xe cymma HanpsixeHuin 6onblue MRS, Heobxoanma KoMneHcaums IMHeRHbIX U3MeHeHW AJIMHbl Tpy6onpo-
BOAA.

YBenunyeHve nnm yMeHbLUEHNE ONHBI TPYOONpOBOAA paccumTbiBaeTcs no popmyne:
Al=a(t,-t,) -7, (2.11)

roe A [ — BenuumHa, Ha KOTOPYIO M3MEHSIETCS AfIMHA TpydonpoBoaa, MM;
[ — pnvHa Tpy6onpoBoAa B MOMEHT OKOHYaHUS MOHTaxa, M;
o — KO3POULMEHT TEMSIOBOI0 IMHENHOrO paclumpenunsi, mm/ m°C.
Ecnn t, > t,, AnvHa TpybonpoBoaa ysenuymeaetcs, ecnm t, < t, — ymeHbLuaeTcs, npu t, = t,, Tpybonposon
HE MEHSIET CBOEN ASINHBI.
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B Tex cnyyasix, koraa Heob6xoayma KoMrneHcaumsa UsMeHeHUn AyivHbl Tpy6onpoBoaa, Ha Tpacce NMB0 UCMOSb3YIOTCA
TakK Ha3blBaeMble eCTECTBEHHbIE KOMMEHcaTopbl: «I» -, «Z» -, «[1» - 06pasHble MOBOPOTLI TPACCHI, IMGO Takme KOM-
rneHcaTopbl yCTpanBaloTca crneumansHo. B aTom cnydae Heo6xoaumMo obGecrnednsath TpebyemMyto AnuHy nneva /,

Ln=10-(d,-AL)"2, (2.12)

roe d, — HapyXHblil AnameTp TpybonpoBoAa, MM.

VAL | AL

Puc. 2.4. «[» — 06pa3HbIvi MTOBOPOT Puc. 2.5. «[1»-06pa3Hbivi KOMIeHcaTop

Ha npakTuke, He0GX0AMMO y4UTbIBaTh, YTO B FPYHTE TPYOONPOBOA HE U3MEHSET CBOI0 AJIMHY B TOW
CTerneHu, Kak OH 3TO AejlaeT Ha NOBEepPXHOCTU. YTpamMOOBaHHbIN FPYHT OCTAaTOYHO HAAEXHO PpuKcupyeT Tpyoo-
npoBOA4 1 HE MO3BOJIAET eMY CBO60)J,HO N3MEHATb CBOIO OJINHY. B NMpakTnkKe CTponTesibCTBa BbiMOJIHEHNE HOPMbI
CI 40-102-2000 o ceo60AHOI yKnaake TPyObl B TpaHLee (yKnaaka «3meiikoi» (puc. 2.6)) noseonser pe-
WnTb BOMPOC TeMnepaTtypHoro BOSAeVICTBMﬂ Ha prﬁOI'IpOBOA B COOTBETCTBUU C CE€30HHbIMMU KOJIe0aHUaMu
TemMmnepartypbl TpchnOpTMpy9MOI7I cpeanbl.

=, =

Puc. 2.6. Yknaaka «3merikoii»

BbinonHeHne yknaaku Tpyobl B TpaHLee CBOOOAHBIM N3rnbom (ykaaka «3Menkomn») NPUMEHUMO 1 anga Tpybo-
npoBoaoB 6onbLioro (6onee 710 mm) ouameTpa.

B npakTuke yknagku HanopHeix M3 Tpyb6onpoeoaor anametpom 1000 MM 1 6onee BCTpeyaloTCs cutyauuu, korga
pacyeT (2.11) noka3blBaeT 3HAYNTESNILHOE U3MEHEHUS AJINHBI HA NPSIMOM y4YacTKe (Mpu OCYLLECTBIEHUM MOHTaxa
B YCNOBUSIX OTpULLaTeNbHBIX TEeMNepaTtyp). Ecnv HagexHoe 3alemiieHme Takon TpyObl FPYHTOM, Kak 1 yKiiaaka «3mMeii-
KOWM» MM YCTPOMCTBO Ha AAHHOM y4acTke «[» - | «Z» - | «[1» - 06pasHbIX KOMNEHCATOPOB HEBO3MOXHO, TO B TaKUX
cuTyaumsix gonyckaetcs pukcaums Tpybonposoaa 60nbLIOro AnameTpa C NPUMEHEHNEM «HEMOABUXKHbIX OMOp»,
YCTaHOBMEHHbIX Yepes onpeaeneHHble PacCToAHNSA. B yka3aHHbIX cnyvyasx npuMeHeHne «HenoaBUXHbBIX ONop» O0-
nycKaeTCs M B MEeCTax YCTaHOBKM apMatypbl, A5 €€ 3almUTbl OT BOSMOXHbIX HAMPSHKEHUIA.

Kak npaBuno, ans nog3semHbix 13 BOAONPOBOAORB XONIOAHOM BOAbI CMeuuanbHOW KOMNEHcauun He Tpe-
OyeTcs.

PacueT onop npu yknagke nonuatuneHoeoro Tpybonposoaa BHe rpyHTa

Mpv NnpoknagkKe BHe rpyHTa NovaTUIEHOBLIN TPYOONPOBOA NPOEKTUPYIOT 1 KOHCTPYKTMBHO BbIMOJHAIOT Tak,
4TOGbI OH UMEN BO3MOXHOCTb CBOGOAHO YAJIMHATLCS NPY HArPeBaHM N YKOPaYnMBaTbCs Npu oxnaxaeHuy 6es nepe-
HanpsXeHns maTepuana n coeguHeHnin Tpybonpoeoaa.

UKAMNNACT
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KomneHcauum nuHenHoro TeMmnepaTypHoro yajvHeHus Tabmmua 2.5
Tpybonposoaa r3 N3 npu ero npoknagke BHe rpyHTa obe- Pekomenayemoe makcumarsnbHOe paccTosHue
crneyrBaeTCcs NPoa0sibHBIM NPOrMdoM TPyd NP UX NpoKiankKe Mexay onopamu, npumep ana SDR 17;
B BME «3Menkn». 3Melika BbINoJIHAETCSH CBOOOAHBIM U3rMOOM Temnepartypa +20°C
TpybonpoBoaa. Tak Xe MOXHO UCMONb30BaThb YCTAHOBNIEHHbIE
Yyepeas onpeaeneHHble paccTosiHUS M-06pa3Hble KOMMeHcaTo-
pbl U3 CBapHbIX OTBOAOB.

MakcumanbHoe
paccTosiHue, M

HoMuHanbHbIA

AnamMeTp, MM

20 0,45

YCTPOWCTBO OMOP PacCHUTLIBAETCS TakM 06pasoMm, 4To- 25 0,60
Obl 6blsla BO3MOXHOCTb MOJY4YUTb KOMIMEHCALMIO TEMIOBOIr0 32 -
YOJIMHEHWS KaK B TOPU30HTAJNIbHOM, Tak U BEPTUKA/IbHOM Ha- 40 _
npaefeHnun.

Onopbl A0/XHbI BbIAEPXMBATL PACTArMBalOLME HArpy3Kku, S0 -
KOTOpbIM nofaBepraeTcs Tpyba. s nonnatuneHoBbIX Tpyo, 63 0,70
npoknaabiBaeMbIX BHE TPYHTa, MOHTaX npeanoaymTensHee 75 -
NPoOun3BOAMTL TOFAA, KOraa TeMneparypa okpyxXatoLLen cpeapl 90 0,85
paBHa v NpnbMxeHa K MakCUMasibHOM paboyen TemnepaTtype. 110 i}
Takum 06pa3om, TpyObl ByayT HAXOAUTHECS B COCTOSIHUM MaKCU-

MasnbHOro TEMJIOBOrO YA nMHeHWs. MNpoyHoe kpenneHne Tpyo 125 1,25
B TaKOl No3uLLMm NpeaoxpaHseT TpybonpoBoabl OT ycaaku. 140 -

Bo Bpems ocTbiBaHMSA TPYO NOSIBASIOTCA pacTsarnsatoLLme 160 -
Harpysku, koTopble 6yayT noaaepXxmnsaTb TPYOONPOBOA HA 180 1,50
NpsSIMOM NNHUK Mexay onopamu. Takum 06pa3om, BO BPEMS
HOBOrO Harpesa MOryT MOSIBNATLCHA TOJIbKO MUHMMAaJIbHbIE 290 -
nporn6sl Tpy6onposoaa. MpuMepHoe npeanaraeMoe pac- 225 -
CTOsIHME Mexay onopamun ansa Tpybonpoeoaos ¢ SDR17 onsa 250 2,00
TPaHCMOPTUPOBKKN BOAbI C TemnepaTypoit +20 °C, npu crube 280 _
Tpybbl MOCeEpeanHe nNponetTa Mexay onopamu npuBoamuTCs 315 50
B Tabn. 2.5. B cnyyae TpaHCNOPTUPOBKN CPeabl C TeMnepa- -
Typow Bbilwe, 4yem +20 °C, paccTosiHe MeXay onopamm He- 355 -
06X04MIMO YMEHbLUWTb, a B Clly4ae TemnepaTypbl okosio +50 °C 400 3,00
WV BbllLE, — PEKOMEHAYIOTCS CrIOLLHbIE OMOPbI. 450 -

500 4,00

MunumansHbiil paguyc nsrnba Tpy6 us M3

B 3aBMCUMOCTM OT Temnepatypbl Npoknaakm n SDR MyHMMasbHble paauycbl narnba Tpyd 13 nonmaTuieHa npyee-
neHbl B Tabn. 2.6. B 3aBMCMMOCTY OT MakcuMasibHO pa3HOCTU TemMnepaTyp TpybonpoBoaa MMeeM COOTBETCTBYIOLLEE
OTHOCUTENbHOE YA/IMHEHME TPYGOMNpPoBOaa, ONpeaensiemMoe OTHOLIEHNEM AJIMHbI Ayru [ K AnvHe xopasl a (tabn. 2.7).
[na pagnyca R, paBHOro eamHuLe, B 3ToM Tabnuue npreeneHsl OTHOLLEHWS AJIMHbI Ay K AJIMHE Xopabl, a Takke 3Ha-
YeHus OJIVH ayrn, ANVH XopAabl U cTpenbl nporvéa h. Monb3aysack AaHHbIMY Tabn. 2.6 1 Tabn. 2.7, MOXHO paccunTaTb
Lwar «3Melikm» Tpybonposoaa.

Tabnvua 2.6
MuHuManbHO AonycTUMbIe paganycbl u3arnéa Tpyo us M3 B 3aBMCMMOCTU OT HAPYXXHOrO AuamMmeTpa TpyObl

MpoekTuposaHme HApPYXHbIX TPYOONPOBOAOE M3 NONNITUNEHOBLIX TPYO

CranpapTHoe MuHumanbHble paguycbl U3ru6a Tpyo Nnpu TeMnepaTtype NpokKaagkv
pa3mepHoe OTHOLUEeHue 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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Tabnunua 2.7
3HavyeHus reoMeTpuYecKux napamMmeTpoB Ayru «3Mmenka» npu paguyce paBHoOM eauHULLEe

TemnepaTtypHbii OTHOLUEHue AJIVH AyrY AnuvHa Ctpenka
nepenag At°C K AnvHe xopawl [/a,m  AMHAAYTY i Xopapl 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

mapaenuyecknn ypap

Bnaropaps TakMm CBOMCTBaM, Kak 31aCTUYHOCTb U YNPYrocTb, Tpybonposoab! n3 M3 o6nanaloT BbICOKOW YCTOM-
YMBOCTbIO K T’MAPABANYECKUM yaapam, KOTOPbIE O4EHb ONACHbI A1 TPYOONPOBOA0B U3 TPAAULIMOHHBIX MaTEPUANOB,
XapaKTepPU3YIoLLMXCHA O0JIbLLION XECTKOCTLIO. OTO 06YCNOBNEHO TEM PaKTOM, YTO BEMYMHA MMAPABANYECKOro yaapa
1 yacTtoTa konebaHuii Npu ero pacnpPoCTPaHEHNN 3aBUCHT OT CXUMAEMOCTUN XUOKOCTU U 3NaCTUYHOCTU CTEHOK
Tpybbl. CKOPOCTb pacnpoCTpaHeHUs F’MApaBAMyYeckoro yaapa B Tpybax 13 M3 3HaunMTenbHO HuXe, 4eM B Tpybax 13
KOBKOrO 4yryHa u ctanm (06bi4Ho 250-450 m/cek npotmne 6onee 1000 m/cex™).

BenununHa rugpaenmyeckoro yaapa npsiMo NponopLmoHanbHa CKOPOCTY pacnpoCTPaHEHWS yOAPHOW BOAHbI. Takum
06pa3om, anacTuyHble 1 ynpyrue Mo Tpybbl 061a8a10T 3HAYMTENIBHO BOMbLIEN YCTOMYNBOCTHLIO K F’MAPABINYECKUM
yaapam, 4em TpyObl U3 CTanm U KOBKOMO YyryHa.

YcuneHvne oTBOA0B, TPOMHMKOB, NEPEX0A0B (PeayKLmii) nyTemM Co3AaHns cneupnanbHbIX yopoB ANs 3alUMThl 9TUX
anemeHToB N3 TpybonpoBoaa OT rMapaBANYecKoro yaapa Heoba3aTeibHo, HO MOXeT BbITb MpeasoxeHo Tpebosa-
HUAMU KOHKPETHOro NpoeKTa.

* laHHble B cootBeTcTBUM ¢ NPG (Nordiska Plastror Gruppen)
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rn)’6VIHCI 3a/10KeHUa NOJINITUNEHOBbIX pr6onposonoa

Mmy6uHa 3anoxeHus N3 Tpybbl 3aBMCUT OT €€ KOJIbLEBOW XXECTKOCTU 1 MECTHbIX YC/TOBUIA CTPOUTENLCTBA U 9KC-
nayaTtauum Tpyéonposoaa.

[OPOXHas Harpyska

CBOWCTBA M CTEMNEeHb YNIOTHEHNSA MaTepunana 3acbinku

MECTHbIV FPYHT \

CBOWCTBA N CTENEHb YMIOTHEHMA MaTeprana 06ChINKK

\\\\{/ N
e

Z
& /\é /
paGOHee Aasnerne \

BO3MOXHOE OTpuuaTenbHoe AasfieHne B Tpybonposoae \

<
<

reonornyeckmne BkIO4YeHUA

Ka4eCTBO 3anoJIHeHNA N YNNOTHEHUSA B «Nadyxax pr6bl>>

noachkinka (NocTenb, noayLuKa)

S ypOBGM

A - paccTosiHMe 0o noBepxHocTH, B — pacctosHue oo cTeHku TpaHwen, B — anameTp Tpyobl,
I — TonwMHa cnos oCHoBaHMA TpybonpoBoaa (NocTenb, noaylika, noackinka), [ — TonwyHa cnos 06CbINKuy,
E — wupuHa TpaHweun

Puc. 2.7. ®akTopbl, 0ka3blBaOLLNE BO3AEVICTBUE HA 3aJI0XEHHYIO B FPYHT TPYOY

Tonbko KOMMJIEKCHO paccyMTaB BO3AENCTBME Ha TPYBONpoBOa, Takmx GpakTopoB, Kak Harpyska Ha NOBEPXHOCTb,
rnyGuHa 3an0XeHns TpyObl, CBOMCTBA M KA4eCTBO YMIOTHEHUS MaTepmana 00ChINKX 1 3aChkINKK1, HAIMYME MPYHTOBbIX
BOZ, 1 FE0SIOMMHECKINX BKIIIOHYEHWI, MOXHO CAENaTh BbIBOA, O BO3MOXHOCTM MPUMEHEHMWS TON MY MHOW TPYObI.

Kak npaBuno, npyHMMaeTcs, YTO AaBNEHNE TPYHTA KOMIMEHCUPYETCS HE TONbKO caMoi Tpybol (obnapatoLei
COBCTBEHHO KOJIbLLEBOW XECTKOCTbIO), HO M IOCTAaTOYHO BbICOKMM paboynM SaBNeHVEM TPAHCMOPTUPYEMOI cpebl
(6-16 aT™m), KOTOPOE, KaK NPaBUII0, HAMHOIO NPEBLILLAET AABIEHNE FPYHTA Ha rMybuHe 2-7 METPOB.

PaccmatpuBas TpybonpoBoa, Haxoaawmiics B 6€3HanopHOM COCTOSIHMM, HE0OX0OUMO OCYLLECTBAATL Noadop
TPY6 ncxoOs U3 TOro, 4To 6Gbl COBCTBEHHOW KOJbLEBOW XECTKOCTU TPYObI 13 13 0Kka3biBanoch A0CTATOYHO AN 3-
$EKTUBHOIO CONPOTUBNEHME AABIEHNIO FPYHTA B KOHKPETHbIX YCIIOBUSIX.

HanopHble Tpy6sl UKAMJACT 13 M3 ob6napatoT 3HaYNTENbHOM COBCTBEHHON KOMbLEBOWN XECTKOCTbIO, 40CTATOu-
HoI oS addEKTUBHOrO NPOTUBOAENCTBUS AaBneHuto rpyHTa. B yactHocTn, Tpybel ¢ SDR17 13 M3100 (paboyee
nasneHve 10 atm) o6napatoT KoNbLLEBOM XeCcTKOCTbIo 21,8 klMa, n30bITOYHOM AN1st 0ObIYHbLIX YCIOBMIA 3KCMyaTauum,
1 MOFYT C YCNEXOM NPUMEHSATLCS B T. Y. B KQYECTBE 3aLLMTHbLIX QYTNSPOB.

Tabnuua 2.8
OpUEeHTUPOBOYHbIE (PacyYeTHbIe) 3HAa4YEHUS KOJbLLEeBOM XXeCTKOCTU AJIS NONIMS3TUIIEHOBbIX TPYO

Knacc CTaHaapTHOe pasMepHOe OTHOLIEHNe

nonuatuiela  gpRr4q SDR33 SDR26 SDR21 SDR17 SDR13,6 SDR11

KonbueBas XXecTKocTb, klla

na8o 1,1 2,2 4,6 8,3 15,9 30,3 57,1 106,6
nd3100 1,5 3,0 6,3 11,4 21,8 41,6 78,5 146,6
www.icaplast.ru MKAMNNACT
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B 10 e Bpems, M3 TpyObl ¢ 6onbwnM SDR (1, COOTBETCTBEHHO, OTHOCUTENTbHO HEGOJBLLUONM TONLUMHOM CTEHKN)
Tak >e MOryT YCMELIHO 3aknaabiBaTbCsd B MECTax C BbICOKOW CTEMNEHbIO OABMIEHNS HA FPYHT. BaxHbIM (akTopom,
BINSIIOLLIMM Ha AONITOBEYHOCTb TPYOONpPOBOAa, CTAHOBUTCS MPaBUILHOCTbL YCTPOMCTBA TPaHLLEN™.

KayecTBo TpaMOOBKM 1 CBOMCTBA 3aMOJIHSIOLLENO TPAHLLEKD MaTepmana okasblBatoT B TakMX CIly4asix CyLLLECTBEHHOE
BNIMSIHWE HA [ONTOBEYHOCTbL TPy6onpoBoaa.

Mpw npaBunbHO YCTPOEHHOM TpaHwee MO Tpyba, aBNascb TpybOoh M3 9N1aCTUYHOIO 1 YNpyroro marepuana,
B C/ly4ae nosiBNeHns MoBEPXHOCTHOM Harpy3ku Ha rpyHT BeAET cebs cneayowmm obpasom (puc. 2.8 n 2.9):

Puc. 2.8. BosaesicTBue Ha noinaTuaeHoBYIo Tpyoy, Puc. 2.9. Bo3BpalleHne rnoanatnieHoBo Tpybbl B MICXOAHOE
ee gepopmaums ¢ nepenaderi ycuams rnosioxeHue 6arogapsi ee cBovicTeam (371aCTUYHOCTb U YripyrocTb)
Ha marepuasn 06ChINku 1 OCTATOYHOMY YrIJIOTHEHMIO 3aMOJTHSIIOLLEro TPaHLLUIEe Mmarepuana

Taknm 06pasom, Aj1st HanopHbIx Tpybonpoeoaos 13 N3 gononHUTeNbHas 3awmTa B Buae Gytnspa, kak npasuno,
He TpebyeTcs. VickioyeHe COCTaBNSIOT XeNe3HOA0POXHbIE MAarncTpanu, NnepecevyeHuns C LLOCCEHbIMY OpOoraMm
(B yCNoBUsSIX UHTEHCUBHOIO OBUXEHUS TpaHcnopTa). B kauecTBe dyTAspoB NCNONb3YOT NONM3TUIEHOBLIE TPYObI C
SDR<17. MNpn HE06X0ANMOCTM MOBLILLEHUS HAAEXHOCTU, N04, KOMMYHMKaUMAMU No6oro HasHavyeHus (Hanpumep,
BOJOCTOKaMM) BOAOMPOBOA, MPOMYCKAKT C UCMONMb30BaHNEM DYTNSPOB.

[nsa onpenenenns BO3MOXHOW rnyOvHbI 3an0XeHus Tpyo 13 N3 B yCnoBusx akcniyaTalmm nog, 4oporamMmm co CTaH-
[apTHOW KONECHO Harpy3Kon MOXHO Tak Xe NMosib30BaTbCs Tabnuuen «FmyoéuHa 3anoXXeHnsa KaHasIn3aUuuoHHbIX
Tpy6 n3 N3 (npu konecHoi Harpy3ake HK-80)» (MpunoxeHne [, Ta6n.8). B Tabnuue ykazaHa rmybrHa 3anoxeHus
HanopHbIX TPYO 13 M3 Npn X MCNOIbL30BaHNK B Ka4ecTBe TPYO AJ1si CaMOTEeYHOM KaHann3auum (T.e. B 6e3HarnopHoOM Co-
CTOSIHUK, Koraa Tpyba NpoTUBOAENCTBYET OAB/IEHMIO FPYHTA TONbKO 3a CYET COOCTBEHHOM KOMbLIEBOW XXECTKOCTH).

MunumanbHas ry6uHa sanoxeHus Tpybonposoaos BogocHabxenus us 13
M UX PACMOJIOXXEHNE OTHOCUTENIBHO APYTUX KOMMYHUKALUN

Bo n3bexaHue nepemepsanus TpydbonpoBoaa, MMHUMAabHYO rMyOunHyY 3a5oxeHns HeobXxoauMO yCTaHaBNMBaTb
B COOTBETCTBUM C TEMNIOTEXHNYECKMMUN U MPOYHOCTHBLIMU pacHeTamm, NP 3TOM OHO JO0JIKHO MpeBbILaTh yOuHY
NnpoMep3aHus rpyHTa B A@HHO MECTHOCTM He MeHee, YeM Ha 0,5 M. B cnydyae HeobxoanMMocCTu Npokiaaku Tpybo-
npoBoaa BogocHabxeHus ¢ 6onee Menkmm 3anoXeHneM cnenyeT npeaycmMaTpurBaTth cneuyanbHblie Mepbl MPOTUB
3amMep3aHust Boabl B Tpydax. Hanpumep, nonnaTuneHoBbIi BOOOMNPOBOA, B KaHae MOXHO NOKPbITb TEMIOBOM M30-
Nnaumein, KOHCTPYKLMS KOTOPOW He nornowaeT Bnary. XoTa 3amep3aHue BoAbl B NOJIN3TUIIEHOBbIX TPy06ax He Bbl-
3blBaeT pa3pyLleHUs UX CTeHOK, B OT/InYKMe OT TPpyD 13 YyryHa u ctanm, ogHako Hanuyme B BOAOMNPOBOAE NeAsHbIX
NPoBGOK MOXET HAPYLUNTb HoOpMasibHOe QYHKLMOHMPOBaHME BOAONPOBOAHON CETU.

B 06LW¥ix cnyyasx He pekoMeHAyeTCs MPOeKTUPOBAaTh YKI1aaKy BOAONPOBOAA U3 MOAVNITUNEHOBbIX TPYO Ha ryOunHY
MeHee 1 M (TONIbKO NPW OTCYTCTBUKN Had, TPYOONPOBOAOM ABVMXEHUS TPAHCHOPTAa, YTO A1 FOPOACKMX YCIIOBUIA Maso-
BEPOATHO, 3arnybneHne MoxeT ObiTb MeHbLUM — A0 1,5 D).

Mpu nepeceveHnsx TpyOoNpPOBOabI, TPAHCMOPTUPYIOLLME BOAY MUTLEBOIO KA4YECTBa, CieAyeT NPOK1aabiBaTh BbILLIE KaHa-
JIN3ALMOHHBIX, a TalkKe BblLLe TPYOONpPOBOAOB, TPAHCMOPTUPYIOLLMX SA0BUTLIE M AYPHO MaxHyLLME XUAKOCTN, Ha 0,4 M.

*TpaHLuesi 45151 NPOKIa KN HAaroPHbIX TPYOOrnpoBoAoB 13 13 Tpyb BbIMOJIHSIETCS B COOTBETCTBUM C 00LUmMu TpeboBaHusivu CHull.
Bonee noapobHo yCTpOCTBO TpaHLLen /18 HarnopHbIX TPY6ornpoBoaos 3 13 paccmoTpeHo B Pazaene 4 «[pokniaaka i MOHTax..»
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YyacTkm Tpy6onpoBOAOB, TPAHCMOPTMPYIOLLMX BOAY MUTLEBOMO KAYECTBA, MOTYT NMPOXOANUTb HUXKE KaHANTU3ALMOHHbIX,
HO 006a3aTeNbHO A0MKHbI ObIThb 3aK04EHbI B QYTASPLI, MPY 9TOM PACCTOSIHUE OT CTEHOK KaHanmM3aumm 0o o0ope3oB ¢yT-
JISPOB B KaXAyt0 CTOPOHY AOJ/IHXKHO COOTBETCTBOBATL B IMMHUCTLIX FPYHTaX — HE MeHee 5 M, a B KPYNMHOOB/10MOYHbIX
1 nec4yaHbix — 10 M.

B cnyyasix nepeceyeHuni NoNnMaTnIeHOBbIX BOAONPOBOAOB C TENIONPOBOAAMN U KaBensamMu, NoNMaTUIEHOBbLIE TPYObI
cnenyert 3aknoyatb B ytnapbl 13 N3 Tpyd nnu Tpyd M3 Apyrux A0SrOBEYHbIX MAaTEPUANIOB C KOJIbLEBOM XECTKO-
CTblO He MeHee 8 KH/M?. PaccTosiHe OT cTeHOK dyTNapoB A0 Kabensi uiamM CTEHKM OCHOBaHUS NePeKpbITUS kaHana
TENI0CETN JOIKHO ObITh TAKOBLIM, YTOObI NPY NPOBEAEHNN PEMOHTHbIX PABOT HA APYrMX KOMMYHUKALMSX HE Obln
nospexaeH Tpybonposoa na Ma.

PaccTosiHne mexay cocegHumMm Tpybamu B CBETY NPW NPOKNAAKE HECKObKMX NapasienbHbIX HATOK NOMaTuIe-
HOBOro BOAOMNPOBOAA AOJIXKHO ObiTh HE MeHee 0,2 M.

Mpoxoa, NoNMaTUNEHOBOrO BOAOMPOBOAA NMPU NepeceyYeHn CTEHOK KONoALUEB (KaMep nepeknoyeHns, QyH-
L0AMEHTOB 3aHNI) MPOEKTUPYIOT C UCMOJIb30BAHMEM 3ALUNTHBLIX MYDT, AN UCKIIOYEHNS Nepeaayn Harpy3ku Ha
BOAONPOBOA, NPY HEPABHOMEPHOM
ocajke nepecekaemMoro coopyxe-
HWsA 1 TpybonpoBoaa.

Mpwn napannenbHO npoknagke
C APYrMMU KOMMYHUMKaUMAMN (Ka-
6enbHblE CETU, TEMJIONPOBOARI...)
paccTosiHME Mexay NoNN3TUNIEHO-
BbiM TPYyGONPOBOAOM U APYrUMU
KOMMYHMKaLUUAMUN OONXKHO ObiTb
TakoBbIM, 4TO Obl NPV PEMOHTHbIX
paboTax Ha 9TUX KOMMYHUKALUAX
NMONMATUIEHOBLIN TPYOONPOBOA HE
doro 2. 1. BawymTHbie My@ThI 415 BXxOAa B GETOHHbIV Kosio4eL| Obl/1 NOBPEXEH.

lny6uHa 3anoxeHus Tpybonposoaos kaHanusauum us M3
M UX PACMOJIOXXEHUE OTHOCUTENIBHO APYTNX KOMMYHUKALUNA

Mpwn napannenbHoOM NPOKIaAKe y4aCcTKM KaHanm3aunoHHbix M3 TpyGonpoBoAOB cinenyeT NPOeKTUpoBaTh, Kak
NpaBuIo, HUXE BOAOMNPOBOAHbBIX JIMHUI (B TOM YNC/E N U3 NOSINITUNEHOBbLIX TPYO), NMPY 3TOM PacCTOSIHUE MEXay
HUMW O0JIXKHO COCTaBNATL He MeHee 1,5 M B CBeTy.

M3 TpybonpoBoabl KaHaNM3auum MOryT Pa3MeLLaThCA Bbillie TPYOONPOBOAOB XO3KACTBEHHO-MUTLEBOIO BOAO-
CHabXeHMs N3 NNacTMacCoBbIX TPYO, HO MPY 3TOM PacCcTosHME Mexay HUMK (1,5 M) yBennymBaeTcs Ha pasHuly B
OoTMeTKax 3a/ioXeHus TpybonpoBOAOB.

KaHannsaumoHHble Tpy6bl 13 M3 HapyxHbIM anameTpom o 160 MM fonyckaeTcst NpokiaabiBaTh BbilLe BBOOOB
X035iICTBEHHO-NUTLEBOr0 BOAONPOBOAA B 34aHUSA 6€3 3aK/o4eHNs 3Tux Tpyo B GyTnsipbl NpyY pacCTOSIHUN MeXay
CTeHkamMu nepecekatoLmxcs Tpy6 0,5 m.

KaHannsaumio 3 nonnatuneHoBbIX TPyO Npu NnepeceyeHnm ¢ TENIONPOBOAAMM U KaBEeNsiMU, a TakKe C XeNe3HbIMN
1 aBTOMOOUNBHBLIMKU JOPOramMu, C TPaMBaHbIMU NYTSMW CRieayeT NpoknaabiBath B dyTasgpax. JnvHa KoHLoB ¢yT-
nsipa, BbICTYNAaLWMX 3a Npeeribl NepecekaeMoro COOPYXeHMs!, 4OKHA ObITb 60/bLIE HAPYXHOI0 AnaMeTpa TpyObl
Ha 200 MM Npu OTKPLITOM criocobe paboT. 3asop Mmexay M3 Tpyboii n dyTapom cnenyeT 3anosHUTb LEMEHTHO-
necyaHbIM PaCTBOPOM.

Jonyctumas rnyburHa 3anoXeHnst KaHanM3aumMoHHbIX TRy 13 M3 npmeeneHa B MNpunoxexuu [, ,Tabn. 8.

lny6uHa sanoxeHus Tpybonposoaos rasocHabxeHus
U TexHonoruyeckux Tpybonpoeopos

Mmy6uHa 3anoxeHns TpyboNpoBOAOB ra30CHAOXEHNS N TEXHONOMMYECKMX TPYOONPOBOAOB ONPEAENSETCS COOT-
BETCTBYIOLLMMY HOPMaMKU U TPeBOBaHUSMM NPOEKTA.
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Paspen 3.
TpaHcnopTUMpOBAHME, XPAHEHME
N BXOAHOM KOHTPOJIb NOSIN3TUNEHOBLIX TPYO

TpCIHCI'IOpTVIpOBOHVIe, XpAaHeHune NoJIN3TUNEHOBLIX TPY6

HanopHskle TpyObl 1 coeaUHUTENBHBIE AeTanu n3 M3 A0MKHbI NePEBO3NTLCS Ha crieuvanbHO 000PYA0BaHHbLIX TPAHC-
NOPTHBIX CPeACTBax.

Puc. 3.1. TpaHcrioptupoBaHue Tpy6b n3 13 Puc. 3.2. XpaHeHue Tpyb B 0Tpe3kax

Tpy6bl MOXHO TPAHCMOPTMPOBATL APYr B Apyre. M3bsATre Tpyd, Haxoasawmxcsa apyr B Apyre, Npon3sBoamnTcs npu
NMOMOLLY COOTBETCTBYIOLLMX BCMIOMOraTesibHbIX CPeACTB, KOTOPbIE MCKIIOYAIOT NOBpexaeHne Tpyo.

Bo nsbexaHne npoaosibHOro NepemMeLLeHs, NepekaTbiBaHUS U NageHns Npu ABUXeHUW TpyObl A0JIXKHbI ObITb
HaOEeXHO 3aKpernsieHbl.

Morpysky 1 pa3rpy3Ky NoanaTUIEHOBbLIX TPYO NPOU3BOAAT aBTOMOGUIIbHLIMM KPaHaMM UV BPYHHYIO. [P BbINONHEHNM
Morpy304HO-Pasrpy304HbIX PaGoT NPUMEHSIIOTCA MSArKUe CTPOrbl U3 NOJIMMEPHbIX MaTepuasnoB Unn Markue
MOHTaXHble MOJIOTEHUA, He OCTaBnsaowWmMe AedekToB Ha TpyGax. Mpu Norpy3o4Ho-pasrpy3oyHbiX paboTax He
nonyckaeTcs nepemelleHue Tpyb sosiokom. U3beratb yaapos! Hegonyctumo copacbiBaHue Tpyo M coeauHm-
TesIbHbIX AeTasnei C TPAHCMOPTHbIX CpeacTs. [MepekaTtky TPy6 paspeLlaeTcs NPOBOAUTbL TOSILKO MO flaram.

B CBSI3M C TEéM, YTO MOJINSTUJIEHOBBIE TPYObl C MOHUXXEHUEM TeMMNepaTypbl CTAHOBATCS XPYNKUMMU, TPAHC-
nopTMpOoBaHue, Norpy3ka 1 pasrpyaka Tpyb Npon3BoAATCS, Kak NPaBusIo, Npy TeMnepaType OKpyXaioLLero Bo3ayxa
He Huxe MuHyc 20°C. JoonyckaeTcs NorpysKy, pasrpysky 1 TPaHCNOPTUPOBKY TPYO B MakeTax npousBoauTb Nnpu
TemMnepaType OKpyXaloLLLero Bosayxa o MuHyc 40°C, npu aToM cnenyeT nsberaTb peskmx PbIBKOB 1 COYAapeHUiA.
37U xe TpeboBaHMsA HYXXHO PACMPOCTPAHUTL U HA COEAVHUTENbHbIE AeTanu.

Mnowanp AN xpaHeHusa oomkHa OblTb NJIOCKOW, 63 kKaMHel U OCTPbIX NpeaMeToB. [pu cknaampoBaHum Tpyo
NPVHMMAIOT Mepbl NPOTUB MX CAMOMPON3BOJIbHOIO packaTbiBaHUS.

M3 Tpy6bl anameTpom < 110 MM MOTYT NOCTaBAATLCS B GyxTax. ByxTbl HEOBX0AMMO XPaHWUTL B FOPU3OHTaIbHOM
NONOXEHNN.

Puc. 3.3. 13 1py6a B GyxTax Puc. 3.4. XpaHerue 13 Tpy6bi B 6yxTax
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CoeanHUTENbHbIE AeTanu XPaHAT B MOMELLEHUAX BMECTE CO CBaPOYHO TEXHUKOW NN B 3aKPbLITOM KYy30B€E TPaHC-
NnopTHOro cpeacTea. PekomeHayeTcsa TopLbl TPY6, cknaaupyemblx Ha Tpacce CTPOUTENbCTBA, 3aKPbiBaTb OT 3arpa3-
HEHWSA MHBEHTaPHbLIMUY 3arnyLwkamu. TpyObl U COeaUHUTENbHbIE AeTanu nepem oTnpaBKoi Ha Tpaccy OLEeHMBaIoT
BM3yaJibHO Ha NpeaMeT OTCYTCTBMSA MOBPEXAEHNA 1 NPU HE0BX0AMMOCTN OTOPaKOBbLIBAIOT.

Tpy6bl LONYCKAETCH XPaHUTbL Ha OTKPLITOM BO34yXe He 6oniee 6 MecsLLeB Ans ra3oBbIX TPYO, U He 6onee 12 mecsues
A5 HANOPHBIX TPYO C MOMEHTA UX N3roToBMEHMS. BbicoTa wuTabens Tpyd B 0OTpe3kax 1 6yxTax Npu XpaHEHWN CBbILLE
2 MecAUEB He J0J1XHa NpeBbIWwaTh 2 M. [py MEHbLUNX CPOKax XpaHeHUs BbicoTa WTabens gomkHa 6biTe He 6onee 3
m ana SDR41, SDR33, SDR26, SDR21, SDR17,6, SDR17 n4 m gpna SDR13,6, SDR11, SDR9.

Mpun MCNoNbL30BaHUM MNONNSTUIEHOBLIX TPYD 1 COEAMHUTENBbHBIX AeTaNen yYuTbIBaOT, 4TO OOLMI rapaHTUAHBIN
CPOK X XPaHEHUS COCTaBNSET MakCUMYM [IBa rOAa Npv Co6104eHUM YCNIOBUIA, NCKITIOHAIOLLIMX NPSIMOE BO3AENCTBUE
COJHEYHbIX nydein. Ecnun ncrek rapaHTuUiiHbI CPOK XpaHeHns TPy6 UM CoOeaMHUTENbHbLIX AeTaNe, OrOBOPEHHbIN B
HOPMAaTUBHbIX JOKYMEHTAX, TO 3aKJIIOHEHNE O MPUrogHOCTU TPYD UV COEaVHUTENbHBIX AeTanel a1s CTPouTeNnbCcTBa
TPyOONpPOoBOAOB MOXET ObITh BblAaHO NMMOO0 3aBOAOM-U3roTOBUTENEM, MO0 UCTbITaTENBHOW NabopaTopuen, akkpe-
OUTOBaHHOW opraHamu locctanHgapTta Poccuun, nocne nposeneHns KOMaekca NCnbiTaHNin, pernaMmeHTUPOBaHHbIX
HOPMAaTUBHbLIMU JOKYMEHTaMWN Ha TPYObl UK AeTanu.

MepeBo3Ka NOANITUNEHOBLIX TPYD, XPaHEHME N NOrPY304HO-Pa3rpy304HbIe PaboThl NPOBOAATCA C COBA0AEHNEM
00ObI4HbIX Mep 6e30nacHOCTU Tpyaa.

BxopHOM KOHTPONb NOAUSTUNEHOBBIX TPYD M COEAUHUTENbHBIX AETANEN

BXoAHOI KOHTPOJIb He TpebyeTcs:

€CNIN HET COMHEHUIM B TOM, YTO NPOAYKLMS BbiNyLleHa B COOTBETCTBUN C HOPMATUBHO-TEXHNYECKOM JOKYMEHTa-
L1en 1 aTo NOATBEPXOAETCH JOKYMEHTOM O KavyecTse (NacnopT, cepTuduKkaT, NPOTOKOS UCTbITAHWI), a YCI0BUA
1 CPOKM XPaHEHNS, a Takxke YC/I0BUSA TPAHCNOPTUPOBAaHNS, YCTAHOB/EHHbIE JOKYMEHTaUVeR, He HapyLlanmncs.

BxopHoI KOHTpONb TpebyeTca:

€C/IN eCTb COMHEHWS B TOM, YTO NPOAYKLMS BbiMyLLEHA B COOTBETCTBUN C HOPMATUBHO-TEXHNYECKOW AOKYMEHTALMEN;
€CNN eCTb COMHEHUNS B MPUHAANEXHOCTU TPYO UM COeauHUTENbHBIX AeTanen K KOHKPEeTHOM NapTumn Npoaykumu;
OTCYTCTBYET NacrnopT ka4yecTBa (cepTudukart, MPOTOKO UCTbITAHWIA) 3aBOAA-U3rOTOBUTENS MO0 MapKNpoBKa Tpyo;
HapYLLEHbI YCNOBUS XPaHEHNS NN TPAHCMOPTUPOBAHMNA.

MpoBeneHne BXOAHOrO KOHTPONSA NPU3BAHO YCTAHOBUTb NPUroAHOCTb TPYD M coeaMHUTENbHBLIX AeTanei ana
MOHTaxa Tpybonposoaa.

Mpexne Bcero, HEOGX0AMMO MPOBECTU NASHTUPMKALMIO NPOAYKLMN: NPOBEPUTL MAaPKUPOBKY Ha U3OENUsiX,
COOTBETCTBME MapPKMPOBKWN Ha NMPOAYKLMM NacrnopTy kadecTea (cepTudukaTy, NPOTOKONY UCMbITaHWIA) 3aBoaa-
M3roToBUTENS 1 CcOBJII0AEHNE COXPAHHOCTY NapTMM NPOAYKUUK. 3aTeM, NOJb3ySCb HOPMATUBHBIM JOKYMEHTOM,
Nno KOTOPOMY M3roTOBASAIACH M NOCTaBAANACh NPOAYKLMS, HEOOXOAMMO NPOM3BECTM 0TOOP NPob AN NpoBeaeHUs

UCNbITAaHUNA.

®o7o 3. 1. UcnbitaHne N3 Tpybbl Ha 0CeBoe pacTsixXeHue (OTHOCUTEIbHOE YaA/IMHEeHWe NPy pa3pbiBe)
SIB/IIETCS OAHUM U3 3 DEKTUBHBIX CrTI0COO0B NMPOBEPKU Ka4ecTna Tpyb rnpu OCyLLECTBAEHUN BXOAHOIO KOHTPOJIS.
B arTrecTtoBaHHow naboparopum n3 otpeska 13 Tpybel narotaBimsaioT obpasel (1). KoHTposib kayecTBa Ha COOTBETCTBUE
CcTaHAapTy NPOXoAUT NMyTEM MEXaHNYECKOro UCTbITaHNs 06pasua Ha pa3pbiBHONM MaLLVHE.
U3rotoBiieHHasi B COOTBETCTBUM C TPEOOBaHUSIMM cTaHAapTa Tpyba A0/kHa 06ecneynTsb B X0AE NCTbITaHuii (2) Heobxoanmyro
BeMunHy yanmHeHns (He meHee 350%) 1o pa3peiBa B coorBerctum ¢ FOCT 18599-2001, FOCT P 50838-2009.
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Paspen 4.
[Npoxknagka n MoHTOX
NonAMITUNEHOBLIX TPybonposoaos

4.1 CNOCOBbI MPOKJTAAKWU. 3EMJIAHBIE PABOTbI
TexHonorus npoknagku tpy6onpoeopos us 13 B TpaHwwesnx

OnacTnyHOCTb MaTepuana u Maneliii Bec MO Tpyb faeT uM onpeneneHHble NpenMyLLecTsa nepes Tpybamm na
«KECTKMX» MaTepuasioB, Takmx Kak 4yryH U CTeksioniacTyk. B 4yacTHOCTW, Npu cTpouTenbCcTBe TPYOONPOBOAOB, 3a-
yacTyto Ha 6pPOoBKe TPaHLLEN CBapUBaOTCS OTAESIbHbIE MNIeTV MaKCUMasIbHOM AJIMHbI (OT KOSI0ALA A0 KOJSI0ALA) KOTopble
3aTeM OrnycKaloTCs B TPAHLLUEID, IOe OCTaeTCs BbIMOMHUTbL UX MOACOEAVMHEHNE K apMaType UM CBapuUTb HECKOJIbKO
MOHTaXHbIX CTbIKOB.

Puc. 4.1.1. Yknagka B TpaHLueto Tpy60npoBOAOB, CMOHTUPOBAHHbIX HA MOBEPXHOCTY.

|_|OCKOJ'Ibe, B 3TOM Cny4ae, MOXHO 3Ha4YnTeJIbHO YMEHbLLUUTb LUMPUHY TpaHWwen 3TO NpUBOAUT K COKpaLleHUIO
KOnn4yecTBa 3eMNAHbIX pa60T, OrpaHn4YeHunto MaccCbl MaTepumana, NnoctaBadgeMoro gJjid noacbinkv n HGOGXO,EI,I/IMOCTVI
B €r0 TPaHCNOPTUPOBAHNU. XOTSA TPaHLUES MOXET ObITb MakCUMasibHO Y3KON, OHa A0JIXHA 00eCneyYnTb BO3MOXHOCTb
Ka4eCTBEHHOr o yrnjioTHEeHNA rpyHTa.

PaboTbl N0 yCTPOMNCTBY TpaHLLEN Ana TpydonpoBoaoB 13 N3 npoBoasaTcs ¢ cobnoaeHnem oobI4HbIX Mep 6e3onac-
HOCTW.

NMpodunb TpaHien

A
3anoJiHeHune
Mpodunb TpaHLwen ona Npoknaakv NoNnaTune- [0 YPOBHS MOBEPXHOCTYU

HOBbIX TPYGONPOBOAOB ONPEAENAETCS NPOEKTOM. A
LLInpvHa onpeaenaeTca Mcxoaa us yenosuii obe- 20,3 m 1 ‘
cneyeHns ynobcTea NpPoBeAeHUs MOHTaXHbIX o6cbinka
paboT. Ha ypoBHEe ropn3oHTanbLHOro auameTpa d
TpybonpoBoaa <630 MM TpaHLUes AOJIXHA CO-
OTBETCTBOBATb HAPYXHOMY AnameTpy TpyObl v
+0,3 M. Ana tpy6 >710 mm + 0,4 m. L/— i ) 4 ocroBarve Tpy6onposoas

0,10-0,15m

<+—| ~0,3-0,4m™m

Puc. 4.1.2. PekomeHayemble napameTpbl npo@uss TpaHLIEN.
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HAHo TpaHwen

JHo TpaHLwen JomkHO ObiTb BEIDOBHEHO, 6€3 MPOMEP3LUMX YHaCTKOB,0CBOOOXAEHO OT KaMHel 1 BanyHoB. MecTa
BbIEMKM BaJIyHOB A0JIXXHbI ObITh 3aCbiNaHbl FPYHTOM, YMJIOTHEHHbIM [10 TOW Xe MAOTHOCTU, YTO U FPYHT OCHOBaHMS.

B rpyHTax, CKIOHHbIX K CMELLIEHMIO 1N NPy 60JbLLIO BEPOSITHOCTM BbIMbIBaHMS FPYHTOBLIMM BOAAMM MaTepuasia nof-
ChIMKW 1 06CLINKM HEOOXOAMMO NMPUHSATL COOTBETCTRYIOLLIVE MEPbl AJI COXPaHEeHUs FPYHTa, OKpYyXXaloLero Tpyoy,
B YMJIOTHEHHOM COCTOSIHUM. B 4acTHOCTM, AHO TpaHLLEeN MOXET YKPernisTbCA re0TEKCTUIIbHBIM MaTepuasioMm.

OcHoBaHue ana Tpy6onposoaa

HopmanbHas TonwmHa cnos nogcbinku — 0,1 M. Ha ckannucTom rpyHTe
noacelnka yctpamBaeTcs B 06s3aTenbHOM nopsake. Ecnv gHo TpaHwen
ABNSETCHA CKAIMCTbIM U B AHE TPAHLLUEN HAXOAATCHA KAMHUW, BENIMYMHOMN
cBbilwe 60 MM, HEOB6XOAMMO YBENNYEHME MOACHINKU OO NMOSHOrO BbIpaB-
HVBaHWUSA [HA TPAHLLEW.

Lns noackInkmn NCNonb3yeTcst NECOK U rPaBmii (MakCUMasbHbIV pasmep
3epeH 20 MM). B oTaenbHbIX Cnydasix BO3MOXHO NPUMEHEHWEe maTepuana
¢ 6onbLLKM pa3MepoM rpaHys. B niobom crnydae, matepuma, NpUMeHsIEMbIN
NS NOACLINKU, HE A0/MKEH UMETb OCTPbIX KpaeB. ECAv MECTHbLIN FPYHT COOT-
BETCTBYET 3TUM TPebOoBaHNSAM, BbINOSIHEHME NOACHINKM He 00513aTesIbHO.

o

Mopaceinka fonxHa 6bITb POBHOM U HE A0JIKHA YIIOTHATLCS. YNNoTHe- Puc. 4.1.3.
HWIO 0 MAOTHOCTY OCHOBHOIMO MPYHTA MOANIEXUT MaTepman, 3anOnHAOLWMA Criovi ocHoBaHws 415 TPY6ONpoBoAa
yrnybneHusi, 06pa3oBaBLUMECS NOCIIE BbIEMKW BaJlyHOB U APYIUX KPYMHbIX (noAceinka, noayLLKka, nocTess)
0ObEKTOB.

O6c¢cbinka Tpybonpoeoaa

M3BNEYEHHBIN NpU OTPbIBE TPAHLLUEN FPYHT MOXET ObITb NCMONL30BaH
191 BbINOSIHEHUS 0OCHINKM TPYObI, MPU YCNOBUM, YTO B HEM HE COAEPXUTCS
KamMHen (MakCMManbHO A0NYyCTUMBbIV nx pasmep — 20 MM, OTAENbHbIE KAMHU
00 60 MM Tak ke MoryT 6bITb OCTaBMIEHbI B rpyHTE). ECnv rpyHT Anst 06CkInKm
npegnonaraeTcs yrnjioTHATb, TO OH JO/KEH OblTb MPUroAHbIM A TaKow
onepaumun. Ecnv naeneyeHHbIi rpyHT HEe NpUrogeH st 06CbInku Tpyobl, TO
015 3TOW LLenn AOMKEH UCMNOIb30BATLCS NECOK UV rpaBuii C pa3MepoM
dpakumn 0o 22 Mm nnm webeHb ¢ pamepomM GpakLmm 4—22 MMm.

O06chbInka AOMHKHA OCYLLLECTBAATLCS MO BCEN LUMPUHE TPaHLLEW 40 Noyye-
HWSI HaJ, MOBEPXHOCTLIO TPYObI (MOCe TPamMBOBKM) CNOS TONLLIMHOW HE MEHee
0,3 M. MepBbIi CNoi He A0MKEH NPEBLILLATL MOMOBUHbLI AnamMeTpa TPpyObl, HO
He 6onee 0,2 M. BTopoii crnoii o6cbinaeTcs oo Bepxa Tpybbl, HO Tak ke He 6onee Puc. 4.1.4. O6c¢binka Tpy6onpososa
0,2 M. Bo Bpemsi 06CbINKN rPYHT HE0OX0AMMO HAHOCUTb C MUHUMaNbHOM
BbICOTbI. Henb3sa cHpacbiBaTb MacChbl rpyHTa HENMOCPEACTBEHHO Ha TPYDOy. Ob6cbinka Tpybonposoaa 06bIYHO NPOn3-
BOANTCS MNOCI/IE OKOHYaHWS NPOKIaaKu 1 npuemMkn Tpyéonposoaa. MNpu ncnonb3osaHum HanopHbix Tpyd MKAMNACT
[onycKaeTcs NonHas 3acblinka Tpybonpoeoaa B TpaHLUEE A0 MPOBEAEHUS UCTbITAHUS HA FEPMETUYHOCTb.

YnnotHeHue rpyHTa

MpyHTOBas 06ChINKa, YNIOTHEHHASA B Nasyxax Tpybonposoaa, 06ecrneqmBaeT HeKOTOPOE CHKEHWNE PACTAMMBAIOLLMX
yCUnnii Ha GOKOBbIE CTEHKM TPYO OT BHYTPEHHEr0 AaBNEHNS TPAHCTIOPTMPYeMol cpeabl. CTeneHb YIoTHEHWS 3aBUCUT
OT NpegHa3HaveHnss TEPPUTOPUN Hag TPYGONPOBOAOM M LOSIXKHA ONPEAeNATLCS NPOEKTOM.

www.icaplast.ru MKAMNNACT
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Y106bI U36EXaTh NPOCaAKN rPYHTa HaA TPYOONPOBOAOM, HAXOASALLMMCS NOA A0POraMu peKkoMeHAyeTCs
YMJIOTHEHME 3anoNiHeHUs He meHee 95% moandnuupoBaHHoON BennuuHbl NMpokTopa.
Ona rny6okmnx TpaHwen (cBbile 4 M) cTeneHb yrnoTHeHnsa — 90%. Ona octanbHbix cnydaeB — 85% unm cornacHo
yKa3aHWsM, AaHHbIM B NpoekTe. TpamboBKY HE0OX0AMMO NMPON3BOANUTL CnosiMu TonwmHom ot 0,1 oo 0,3 m, yTpam-
60oBbIBast Kaxapbli cnoii. TonwmHa yTpamooBbIBaEMbIX C/TOEB 3aBUCUT OT 000pYA,0BaHUS U YCIIOBUIA YIIIOTHEHUS. MNpun
BbINOJIHEHUW 3TOW 331241 HE06X0AUMO ObITb BHUMATENbHBIM. YMNOTHEHME NEPBOrO CNOS (40 YPOBHS OCY TPYObI)
He J0J1XKHO NPUBECTU K ee NoAHATUI0. TpaMboBKY HEOOXOAMMO BbINONHATL OAHOBPEMEHHO C IBYX CTOPOH TPYy6O-
nposoaa, Bo n3bexaHue ero nepemMelleHus. MNpu noaceinke rpyHTa 1 3acbinke Tpybonposoaa cnenyeT cneguTs,
4yTO Obl FPYHT HE coAepXal KPYMHbIX BKOYEHUA. TpamMbOBKY rpyHTa HEMNOCPEACTBEHHO HaA, TPYOOl Npomn3BOasT,
npeaBapuTenbHo obecneydmB paccTosiHue He meHee 0,3 M 00 ee NOBEepPXHOCTH.

Tabnnua 4.1.1
ToNWMHA YNNOTHAEMbIX CJIOEB U KOJINYECTBO TPaMOOBOYHbIX NPOXOA0B

KonunyecTtBo npoxonos MakcumanbHas ToNwuHa MuHUMAanNbHbIA

ANg JOCTUXEeHUs YNJOTHAEMOro CJiIosl, M cnom
TpeOyemoii kKaTeropum s 06 CbINKU
Cnoco6 - T I =
YMJAOTHEHUNA s o - 6 o Hag BepXom
YNJOTHEHUSA s 5 O T T
no cTaHpapTy @ § g 2 s Tpyo Ao
MpokTopa, % 2 % = g = YNJIOTHEHUSA
m T M
YnnoTHeHne Horamu - 3 0,15 0,10 0,10 0,20
YNnoTHeHne py4HbIM 3 1 0.15 0.10 0,10 0,20
LITaMnomM, BECOM MUH. 15 kr
y t
NJoTHEHNe BUOPOLLITAMIOM 3 1 0.10 i i 0.15
BECOM MUH. 70 Kr
yI'IJ'IOTH?HI/Ie BUOPOLIMIOHHOWN 4 1 0.10 i i 0.15
NManNTon, BeCOM MUH. 50 kr
MuH. 100 kr 4 1 0,15 - - 0,15
MUH. 200 kr 4 1 0,20 - - 0,20
MUH. 400 kr 4 1 0,30 0,15 - 0,30
MUH. 600 kr 4 1 0,40 0,15 - 0,50

lMpumeydaHne: KPyrnHO3ePHNCTbIE MaTepmasbl, Takme Kak LebeHb ¢ pasmepom ¢dpakumm 8—12 Mm, 8—16 MM vnv rasibka 8-22 mm,
SIBJISIIOTCS CAMOYIMIOTHSIIOLLMMUCS MAaTePUaIaMU U MPU X UCMOIb30BaHUM [J1s 3aCbIrku ciosmu TomHo 0, 15-0,20 m obe-
crieuynBaetcs yrnaoTHeHnve >93% moangduumpoBaHHONM BeanynHbl [TpokTopa.

OkoHuartenbHAs 3ackinKa TpAHLIEN

K okoH4YaTenbHOM 3achinke TpaHLen MOXHO NPUCTYNaTb MNOCE BbINOJIHE- 7%
HWUS 3acbInky TPy6onpoBoaa 1 TPaMOOBKN rPyHTA.

Bo BpemMsi BbINONHEHUS 3aCbINKW Hag, TPYOONPOBOLOM PEKOMEHAYETCS
NOMECTUTb CUrHaNbHYIO NEeHTY. Haa razonposogamu npeaynpeguTensHas
NeHTa nomeLLaeTcs B 06s3aTeNibHOM nopsiake. [ns Toro, 4To6bl B AanbHEN-
wem nerye 661710 MAEHTUGULMPOBaATL TPYOONPOBOALI, MPUMEHEHME TaKOW
JIEHTbl PEKOMEHYETCH TAKXKe Ha ApYrux TpybonpoBoaax.

[1na 3aCbiNKy MOXHO MPUMEHSTb FPYHT, BbIHYThIV U3 TPAHLLEW, NN APYTOM,
COrnacHO yka3aHusaM npoekTa. JuameTp yactuy, matepmana, npUMeHIeMoro
L5 3aCbINKK TpaHLweu, He fomkeH npesbiwaTtb 300 mm. Henb3s cbpackiBaTb

B TPaHLUEIo KaMHU, LLieBeHb C OCTPbIMU KpasiMn 1 60bLUNX pa3MepoB. MpyHT Puc. 4.1.5.
He [0JKeH OblTb 3aMOPOXEHHLIM M1 OKOMKOBaHHbIM. OKoHYaTesIbHast 3acbirka TPaHLLen
MKANNACT www.icaplast.ru l
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U3rnb N3 tpy6sl npmn MmoHTOXE

Bnarogaps TakoMy nNpemmyLLLeCcTBY HaNopHbIX TPyo 3 M3, kak rmb-
KOCTb, NBMEHEHWNE HaNPaB/EHNsI HA Tpacce NONMITUNEHOBOIO TpybHo-
NPOBOAA MOXHO BbINOJIHUTL MYyTEM AONYCTUMOro n3rnba Tpyosl. B Takmx
ciyyasix oTnagaeT HeobXxoAMMOCTb B NPUMEHEHMM O0TBOAOB. Paanyc
n3rnba NoNNaTUNEHOBOM TPYObl 3aBUCUT OT Takux GakTopoB, kak gua-
meTp, SDR, ycnosus npoknagku n T.0.

PekomeHayeMblii MMHUMaIbHBI paauyc na3rnba ans noanaTUIEHOBbIX
Tpy6 ¢ SDR11; SDR13,6; SDR17; SDR17,6 He MOXeT ObITb MEHbLLE, YHEM
R >25 -d. Ecnn npoknagka TpybonpoBoaa BbINOMHAETCS NPU HU3KOW
BHELLIHEN TeMMNepaType M no Hemy 6yaeT TPaHCNOPTMPOBATLCS BOAA
C HMU3KOW TeMnepaTypom, — paanyc narnda aosxeH ObiTb YBESIMYEH: MUH.

R>35-d. Ans ToHKOCTEeHHbIX Tpybonposoaos ¢ SDR21; SDR26; SDR33 Puc. 4.1.6.

1 SDR41 MUHUManbHbI paanyc narnba Tak e AOMKeH ObITb YBENTUYEH. Yknapaka B TpaHLLeto npeaBapuTesibHO

PacueT MnHumanbHoro pagmyca narmuba Tpyé us Nd 6bin npmBeeH CMOHTUPOBAHHOIO

B Pazpgene 2 «[MpoekTnpoBaHue...» (tabn. 2.6). Y UMEIOLLIero A0MNyCTUMBIN Paanyc
B cnyyaax noctaBku Tpyb B ByxTax HeEoOX0AMMO UX yKnaabiBaTb n3rnba Tpybonposoaa

B TpaHLWIedaX B TaKOM HanpasieHnn 1n3rmnba, ¢ KakMm OHU BblIn nepBo-
Ha4yaJibHO HaMOTaHbl HA 3aBoe.

BecrpaHweitHbie TexHonorum npoknaakm M3 tpybonposopoe

BecTpaHLueliHble TEXHOMOorMy No3BoNsAoT U3bexaTb 3aTpart, CBA3aHHbIX C PACKOMKOW TpaHLUewn, ee 3acbInKoiA,
yNI0THEHMEM TpamMboBKOI 1 T.M. He TpebyeTcs ocTaHaBNMBaTb AOPOXHOE ABVXeHMe. MpakTu4eckm MMKBUANPYIOTCS
3aTpaTbl CBA3aHHbIE C U3rOTOBJIEHMEM HOBbIX MOBEPXHOCTE (MOCe 3aCbINKM OTKPbITOM TPaHLLEN), BPEMEHHbIX [10-
por, 06be30B, a Takxe Apyrue, ce3aHHbIe C 3TUM, 3aTparThbl.

Mpoknagka METOaOM rOpM3OHTANILHO-HANPABAEHHOTo 6ypeHus B rpyHTe
NpoKon, MeToa KpoTta)

MeToa ropusoHTanbHO-HaNpaBneHHoro bypeHus aenseTca Hambdonee NoNynsiPHbIM N LLUMPOKO NPUMEHSAEMbIM.
OH BeCbMa 9KOHOMWUYEH B CUTYaLMSIX, KOrga He06X0aMMO NPOIOXnTb TPYOOMNPOBOA, NOA NPOE3XeEN YaCTblo, N HET
BO3MOXHOCTU MPOBOANTL NPOKNIAAKY B OTKPbITbIX TPaHLwesx. MeToz no3BoNISIeT C TOYHOCThIO 10 HECKOJbKUX CaHTU-
MeTPOB NPOKaabiBaTh Nog 3emnei N3 Tpydbl AiHHOM 60nee 100 m 1 guameTpom Ao 630 mm 1 6onee.

A B

Puc. 4.1.7. lNMpoknaaka METOAOM ropU30HTaIbHO-HAarNpPaB/IeHHOro 6ypeHus

B BbINoniHseMbIX paboTax no npoknaake Tpybonposoaa AaHHbLIM METOLAOM (prc 4.1.7) MOXHO YCNOBHO BbIAENNTb
Tpu aTana.
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Ha nepBom aTane cneuuvansHas 6ypuibHas ycTaHOBKA NPOM3BOAUT BypeHue Mo 3a4aHHo TpaekTopum (oT oT-
MeTkn A K oTMeTke B). MNpun aTOM Byp MMEEeT MeHbLUNIM AuaMeTp, YeM NpeaHa3Ha4YeHHas K NpoTackmBaHuio Tpyba.

Ha BTOpom aTane B Touke B npon3BoanTcsa NoaroToBka K npoTackmBaHuio Tpybonposoaa: 6ypunbHas rosoeska
3aMeHsIeTCS Ha rofloBky 6onbLUEero guameTpa, 3a Hell NPUKpennseTcs NPUroToBAEeHHas K npoTackneaHuioo* MNd
Tpyba.

Ha TpeTbem aTane nponcxoamT HENOCPEACTBEHHOE NpoTackmuBaHne TpybonpoBoaa oT OTMeTKM B o oTMeTkn A.
BypunbHas yctaHoBka BTArmeaet N3 Tpyby B NOArOTOBNEHHbIV HA MEPBOM 3aTane kaHas. MNpu aTom nepBont naet
rofioBka, UMeloLLas HECKOJbKO 60NbLUNI AuaMeTp, YeM NPUKPENNEeHHas 3a Heli Tpyoa.

HanopHas Tpy6a n3 N3 — Hanbonee noaxoAsawnii matepuan ans npoknagku MeTogoM ropu3oHTasbHO-
HanpaefieHHoro 6ypeHus. NMonnatuneHosble TPyOb MKAMJTACT o6napatoT 40CTAaTOYHOM FMOKOCTLIO M MPOYHOCTLIO,
CNOCOOHbI BbIAEPKMBATb 3HAYUTENbHbIE PACTAMMBAIOLLNE HArPY3KN.

Kak npaBuno, ans 6ecTpaHLLIEenHON NPOKIAAKN HE BO3HUKAET HEOOXOAMMOCTb B MPUMEHEHUU Kak1X-Nnbo cneum-
anbHbIx M3 Tpyd 1 NpMeHa0TCA 00bI4HbIE HAaNOpPHbIe M3 Tpybbl HA COOTBETCTRYIOLIME paboyne faBNeHus.

Moapo6bHYyO KOHCyNbTaumio 06 0COOEHHOCTAX MPUMEHEHUS HAMOPHbIX TPy6 M3 MO ANns ropu3oHTaNbHO-
HanpaBfeHHOro 6ypeHns MOXHO nonyyunTb y cneumanmctos MKAMJIACT.

Mpoknapka NpoTArMBaHNEM C O[HOBPEMEHHLIM PA3PYLUEHUEM CTAPOI TPYObI
unm 6e3 TakoBoro

K Hanbonee pacnpocTpaHeHHbIM OeCTpaHLIEeHbIM TEXHOIOM MM OTHOCUTCS TEXHOJIOMUS «PesTaliHUHI» C NPOTaCKN-
BaHneM N3 TpyObl CKBO3b M3HOLLIEHHbLIN TPYOONPOBOA, Kak 63 pa3pyLleHuns, Tak U C paspyLLUeHnemM NocneaHero.

4.2 CNOCOBbblI COEANHEHNA M3 TPYB. TPEBOBAHNA K COEAUHEHNAM

BaxHenwnm TpeboBaHNeEM, NPeabsBiSeMbIM K COEONHEHUSIM, ABNSETCS HaAEXHOCTb, Mo, KOTOPOW MOHUMAIOT
NX PABHOMPOYHOCTb TPYOOMNPOBOAA B 9KCMIYTALMOHHbLIX YCIOBUSX.

B 3aBMCMMOCTN OT GYHKLMOHANBbHOMO Ha3HaYeHWs COeANHEHUS Pa3aensioT Ha ABe rPynmnbl: Hepa3beMHble, T.€. Ta-
Kune, pasbopka KOTOPbIX HEBO3MOXHA M pa3beMHble, KOTOPbIE MOXHO pa3obpaThb B TeHeHMe Cpoka aKCnayaTaumm.

PasbemHble coeguHeHus

PasbeMHble coeauHeHus ans N3 Tpyd noapobHo paccMoTpeHbl B Pasaene 1 «O6Las TexHuyeckas MHdopmaums».

HepasbeMHble coeanHeHus

HepasbeMHble coeamHenus M3 Tpyd nonyyaloT cBapkon. Xopo-
Llas CBapMBaeMOCTb ABIIETCA OAHUM U3 BaXHENLLUNX (aKTOpOB,
onpeaenuBLIKX LUMPOKOE npumMmeHeHmne M3 Tpyo.

Mpu cTpoOUTENBCTBE HAMNOPHLIX MOIN3TUIEHOBLIX TPYOONPOBOAOB
B OCHOBHOM MCMOJIb3yeTCS CBapKa HarpeTbiM UHCTPYMEHTOM
BCTbIK.

Puc. 4.2.1. CoeanHeHne Tpyb cBapKowi BCTbIK

* UCMOIb3YIOTCS MOJINATUIIEHOBbIE TPYObI, MOCTYNMUBLUME B OYXTax Ui CBaPEHHbIE B MN/1€Tb HA MECTE.
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dor04.2.1.
CreikoBasi cBapka 13 1py6 UKATJIACT B noneBbix ycaoBusix

KayecTBeHHass cBapka HarpeTbiM MHCTPYMEHTOM
BCTbIK 06ecrneymnBaeT PpaBHOMPOYHOCTb CBAPHbLIX LLIBOB
Tpy6 13 N3 1 xapakTepusyeTcs CneayoLlmmMm nokasa-
TeNaMu: Npu cBapke BCThIK (B OTAMYME OT CBapKW Bpa-
cTpy6) coeamHeHus Tpyb mexay coboi He TpebyeT fo-
NOSIHUTESNbHBIX AeTanen (MydpT) U BbINONHAETCSA OAHUM
LLIBOM, BblAENEHNE BPEAHbIX ra3000pa3HbIX MPOAYKTOB
pasnoxeHus NOJIMMEPHOro MaTepuana npu ceapke
BCTbIK HE3Ha4MTeNbHO. CBapka BCTbIK NPON3BOAUTCS
C NMOMOLLbIO crneymansHoro obopynosaHus. Ceapka
Tpyb Mexay coboii n ¢ GacoHHbIMU AeTaNAMN MOXET
BbINOJIHATLCS B MOJIEBbIX YCIIOBUSIX.

OTBOAbI, TPOWHUKN U Opyrne COeauHnTESNbHbIE AeTann 3apaHee N3roTaBamBaloTCs Ha 6osiee CNoXHOM 060py—

A0BaHUN B 3aBOAOCKNX YCNTOBUAX.

®oro 4.2.3 lNpumepsl coenvHnTenbHbIX Aetaneti v yanos UKAMJIACT, Bbino/HEHHbIX CBapKov BCThIK. CreBa:
HepaBHonpoxoaHovi TporiHnk 900 x 200 SDR 17 M3 100. Cnpasa: TpoviHnk KATJIACT moHonnTHbIkE 1000x225 SDR 17 13 100

B cTecHeHHbIX yCnoBusax, Koraa npuMeHeHne CTblIkOBOM CBapkM HEBO3MOXHO, MPUMEHAETCSH CBapka getanamu
C 3akjlagHblM HArpeBaTeNbHbIM 3IEMEHTOM (aeTtensmu ¢ 3H).

®o10 4.2.4. CBapka mygTtovi c 3H

www.icaplast.ru
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Mcnonb3oBaHue mydpT ¢ 3H no3BonsieT ceapmBaTb TPYObI C PA3/IMHHON TONLLUMHOM CTEHKN, B TO BPEMS, KakK Nnpu
CTbIKOBOW CBapKe MOTMYT COeaUHATLCA TPYObl TONTbKO C OOVMHAKOBOW TOJILLIMHOW CTEHKU.

\ o/

L

Puc. 4.2.3. Ucronb3osarve mydTsi ¢ 3H no3sonset cBapuBate TpyOb! ¢ pa3anyHbivM SDR

Ceapka aeTtansmMum ¢ 3akiafiHbiM HarpeBaTeslbHbIM 3/IEMEHTOM TakK Xe BNSeTCA OCHOBHbIM BMAOM cBapkm ansa M
TPpyO Manbix anameTpoB (MeHee 50 mm)*. Mpur 3TOM cnocobe coeauHEHUS YBENMYMBAETCH NOLLAAb CBAPHOIO LLIBA,
a Takke obecneymBaeTCcs onpeaeneHHas CaMoLLeHTPOBKA TPYObI.

Tabnmua 4.1.2

Tunbl Hepa3beMHbIX COeANHEHNIA HanopPHbIX TPYyO us N3

Tun Hepa3beMHOro coeauHeHUs

TopueBas cBapka

OunameTp Tpy6, MM
63-1200

AnekTpocBapHas MydTa (MmydTa ¢ 3H)

16-800

TexHonorus noNy4yeHus CBAPHbIX coep,m-lel-mﬁ MOJINITUNNEHOBbIX TPY6

Mpu cBapke HarpeTbiM UHCTPYMEHTOM BCTbIK
TpyObl coeauHSATCA Mexay coboli onnaBfieHHbIMKY
TopuamMu (KOHTakTHas TensoBas CBapka).

OT1OT cnocob cBapku SBNSETCS AOMUHUPYOLWLM Npr
coeanHeHn TPyO C TONLLMHON CTeHKM 6onee 5 mm. ns Ha-
rpeBa MHCTPYMEHTA UCMOJb3YETCH 3N1EKTPUHECKMIA TOK.

BaxHoe MecCTo BCef, 3a CBapkoi HarpeTbiM UHCTPY-
MEHTOM 3aHMMaEeT CBapka TPyb AeTansiMu ¢ 3akniaaHbIMU
HarpeeaTensiMu, KoTopas nokasana HaubonbLUyo 3d-
GEeKTUBHOCTb NpY coeauHeHun Tpyd Masioro guameTpa
M NpY BbIMOJIHEHUN COEAVHEHWNI B TPYAHOOOCTYMHbIX
MecTax. [lpy cBapke AeTaniMu c 3akiagHbiMU
anekTpoHarpeBartenamm (3H) TpyObl coegmHsatoTCS
Mexay cobor Npy NOMOLLY CneLmvanbHbIX NONATUNEHO-
BbIX COEAMHUTESBbHbBIX AEeTaNEN, UMEIOLLMX HA BHYTPEHHEN
NOBEPXHOCTW BCTPOEHHYIO 3N1EKTPUYECKYIO Cnupanb
M3 MeTannyeckom npoBonoku. NonyyeHme ceapHoOro
COoeavHEHVs MPOVCXOAUT B pPe3ysibTaTte pacriaBieHus
NosMaTU/IeHa Ha COeAMHSAEMbIX NOBEPXHOCTAX TPYyO
v aeTaneii 3a cyeT Tenna, BblAeIseMoro npy npoTekaHnm
3NEKTPUYECKOro Toka Nno NpPOoBOJIOKE CAMPau.

JaBneHve B 30He CBapKM CO3OAETCSH 3a CHET TEMOBO-
ro paclumpenust Ipybbl. LUydpamm «1» n «2» (Puc. 4.2.5)
nokasaHbl «X0N04HbIE» 30HbI, MPENATCTBYIOLLME BbITE-
KaHWIo pacnnasa U3 30Hbl CBapKu.

=\

HarpesaTtesb
Tpyba

210°C+10°C

N

CBapHoOe cCoegnHeHne

Puc. 4.2.4.
lpyHLMN NoJly4eHns: CTbIKOBOIro CBapHOro CoeanHeHus

*MMpum cBapke BCTbik Masibix (50 MM 1 MeHee) AnaMeTPOB BaJIVIK LLIBA CYLLIECTBEHHO B/IMSIET Ha MJIoLLaAb MPOX0AHOro cevenus. s
TOHKOCTEHHbIX TPYO (C y4ETOM AOMYCKOB Ha HAPYXHbIE ANAMETPbI M TOJLLMHBI CTEHOK) CMELLIEHNE KPOMOK MOXET ObITb CPaBHUMbIM
C TOJILLMHOV CTEHKW. B CBA3M C 3TVIM CTbIKOBAsi CBapKa MaJsibIX AMaMeTPOB 3aMEHSIETCS Ha CBAPKY C NMOMOLLIbIO 3/1eKTPOMY®TbI Ui

pa3bemMHoe coeanHeHne KoMripeccroHHbIM qbl/lTMHI' OM.
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MockonbKy NOAMATUNEH MO CBOUM PEOJIOrMYECKMM CBOMCTBAM OTHOCUTCS
K Fpynmne XopoLwo CBapuBaeMbix MaTepuanoB (TeMnepatypHbli MHTepBan
BA3KOTEKy4ero coctosiHua AT 6onee 70 °C, MMHMManbHas BA3KOCTb pacnjiasa
mMeHee 10%Ma-c), BbiLueonmcaHHble crnocobbl NoKasany CBoe NPeMMYLLIECTBO Nepes,
APYrMu B CUJTy CBOE TEXHNYECKOW NPOCTOThI N JOCTATOYHOM HAAEXHOCTN.

OpraHusaums npoBeaeHNs CBAPOYHbIX p060'r

CBapO4YHO-MOHTaXHbIe paboTbl 0ObIMHO HAYMHAIOTCH MOCHE TOro, Kak onpeae-
JieHa Tpacca 1 COCTaBJIEH akT pasbuBKN 1 Nepeaayn Tpacchl o NoA3eMHOro
Tpybonpoeoaa.

B nepuop, MoHTaxa TpybonpoBoaoB TPyObl NEPUOANYECKN BbIBO3AT HA 0OEKT
CTPOVUTENbLCTBA, rae AN HUX YCTPanBaloT BPEMEHHYIO NOLWAAKY AN XPaHEeHUS
(40 NocTeneHHOro Ncnonb3oBaHUs Bcex Tpyb). PekomeHayeTcs BbIBO3UTb TO
KONMYecTBO TPYyD, KOTOPOE COOTBETCTBYET CMEHHOW BbipaboTke. B kayecTse
BPEMEHHOW MNOLWAaAKN BbIOMPAOT BO3BbILLEHHbIN POBHbI/A Y4aCTOK, KOTOPbIN
060pyayloT HENPO3PaYHbIM HABECOM WM TEHTOM AN 3aLUMTbI TPYO OT NPsSMbIX
COJIHEYHbIX JIy4EN.

Mepen pasmMelleHMeM CBapPOYHOro 060pPyaoBaHUSA OOMKHbI OblTb MOSIHOCTLIO
3aKOH4YeHbl paboThl N0 pa3buBke Tpacchl. PekOMeHAyeTCs NPOBECTM NPeaBapm-
TENbHYI0O PACYNCTKY TPACChl, Ans TOro, 4Tobbl 06pasoBanachk CrnaaHNPOBaHHAsA
rnosnoca wmpuHon 1,5 M ans pasmelLeHns cBapo4HOro obopyaosaHus. CBapoyHoe
obopynoBaHMe pa3MeLLaloT Ha ydacTKax, Kyaa HEBO3MOXEH NPUTOK JOXOEBbIX
nnu Taneix Bog,. B cnyyasix npoBeaeHus cBapoYHbix paboT BAOSb aBTO40POr BO-
KpYyr MecTa ux NnpoBeAeH s BbICTaBASIOTCS NpeaynpeanTesibHble 3Hakn. JomkKHO Puc. 4.2.5.

OblTb NpeaycMoTpeHo obecnevyeHne H6e3onacHOCTM paboTalolmx OT 3aHoca  [Ipouecc ceapku mydTori ¢ 3H
TPAHCMOPTHBLIX CPEACTB 1 BO3AENCTBUS BbIXJIONOB ABUraTENEN.

Mpun pa3meLLeHnn cBapo4HOro 060pyaoBaHUS A1 CTLIKOBOM CBapku TOPLOBOYHOE YCTPOMCTBO U HAarpeBaTesb
pacrnonaratT B HENOCPEACTBEHHOM 6IM30CTM OT LLEHTPATOPa CO CTOPOHLI, CBOOOAHON OT CKIaAMpPOBaHHbIX TPYO.
Bo n3bexaHune 3arpsa3HeHnin 1 NOBPEXAEHWI TopLeBaTesb 1 HarpeeaTesb AO/MKHbI HAXOAUTLCS B TPAHCMOPTHOM
KOHTelrHepe. ABTOHOMHBbIN UCTOYHMK SNEKTPOCHAOXEHMNSA pacnonaralT Ha PacCTOSHUN B HECKOJIbKO METPOB
C NOABETPEHHOM CTOPOHLI. [Nepen Hayanom paboT NPMHUMAIOTCA HEOOXOAMMbIE MEPbI MO 3alLmMTe NI0AEN OT nopa-
XEHUS INEKTPUHECKMM TOKOM (3aLLMTHOE 3a3eMNieHne, pas3aenmTenbHble TpaHCHOPMATOpPb! U Apyrue meponpus-
TNSA, NPeaycMOoTPeHHbIe MNpaBunamMmm yCTPONCTBa 3NEKTPOYCTAaHOBOK). B cnyyae npoBeaeHns cBapoYHbIX paboTt
B TEMHOE BpPeMSs CYTOK OpraHm3yeTcst MECTHOe ocBelleHune. MNoTpebHOCTb B 3aLUTHBIX NanaTkax, 3ayaomx
MeCTO CBapku OT Bnaru 1 BeTpa, onpenensercd B 3aBUCUMOCTU OT KIMMaTU4ECKNX YCNOBUI (BO BPeMS O0XAS,
cHeronaga, TymaHa u npu seTpe cBbilwe 10 m/c).

K npounssoactey paboT No CBapke M KOHTPOJIIO 32 €€ NPOBEAEHMEM [A0MYCKAIOTCA aTTECTOBAHHbIE CBAPLLMKN
M CMeumanmcTbl CBAPOYHOrO NPOM3BOACTBA, NpoLlewmne cneunanbHy NOArOTOBKY M aTTeCTaumio C NpoOBEPKOW
TEOPETUYECKMX N MPAKTUYECKUX HABBIKOB N UMEIOLLNE YAOCTOBEPEHNE YCTAHOBAEHHOM dOpPMbI. XKenaTtenbHo,
4yTOObI CPOK AENCTBUSA UX KBANNPUKALMOHHbBIX YOOCTOBEPEHNN NEPEKPLIBAN MAHMPYEMBbI CPOK BbINOJIHEHUS
paboT. CBeaeHUs 0 CBapLLMKaXxX 1 BbINOJIHAEMbIX UMW paboTax AOJIKHbI eXeAHEBHO GUKCUPOBATLCS B XypHare
CBapoYHbIX paboT. XKypHasn cBapo4HbIX paboT SBISETCS OCHOBHLIM NMEPBUYHBLIM MPOU3BOACTBEHHLIM JOKYMEHTOM,
OTPaXaloLLMM TEXHOJIOTMYECKYIO MOCNEA0BATENBHOCTbL, CPOKM, KAYECTBO BbINOJIHEHMSI CBAPOYHBLIX PaboT.

Ceapka BCTbIK: NOPSAAOK BbINOIHEHUS ONepPALUiA

CBapkon HarpeTblM MHCTPYMEHTOM BCTbIK COEANHSAOTCS NOAN3TUNEHOBbIe TPYyObl AnameTpom oT 50 mMm*
00 1200 mm.

* C TOJILUMNHOVI CTEHKM HE MEHEE 4MM.
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PaboTbl N0 CTLIKOBOW CBapKE AO/MKHbI NPOM3BOAUTLCS NpU TeMnepartype Bo3ayxa oT MmuHyc 10 o + 30 °C. Ha npu-
BeJEHHbIE TEMMNEPATYPHbIE MHTEPBAJIbI, KAk MPaBU0, PACCUYNTaHbl CTAHAAPTHbIE TEXHOIOMMYECKME PEXMMbI CBAPKN.
Mpwn 6Gonee WMPOKOM NMHTEPBAE TEMMNEPATYP CBApPOYHble PaboThl CNeayeT BbINMOMHATL B MOMELLEHUNAX (YKPbITUSAX),
obecneynBaioLLmx cobnoaeHe 3a4aHHOro TEMNEPaTypHOro nHTepeana.

MpounseoaCcTBO CBapOYHbIX paboT 3akniovaeTcs

B NOArOTOBUTEJIbHbIX ONepaLusax

n co6CTBEHHO CBapKe Tpyo.

MoaroroBuTenbHble onepanum BKIKOYaIoT:

¢ MOArOTOBKY 1 NPOBEPKY paboTOCNOCOBHOCTN CBApPOYHOIr0o
obopynoBaHus;

* NOAroTOBKY MecTa CBapku 1 pas3MeLleHMe CBAPOYHOro
obopynoBaHus;

¢ BbI6OP HEOOXOAMMbIX MAPaMETPOB CBAPKY;

¢ 3aKpernsieHne n LLeHTPOBKY TPyD 1 aeTanein
B 3aXMMaXx LLeHTpaTopa CBapOYHO MaLUNHbI;

¢ MexaHu4eckyo 06paboTky TOPLLOB CBapBAEMbIX Puc. 4.2.6. 3akperuieHve n LEHTPoBKa TPyO
noBepxHocTen Tpyb 1 getanemn B 3aXVMax LieHTparopa CBapO4YHON MaLUVHbI

Mpu noaroToBke cBapO4YHOro 060pyaoBaHNS NoadMparoTcs
3aX1MbI M BKNAAbILLW, COOTBETCTBYIOLLME ANAMETPY CBapmnBa-
eMbIX TpyO. BknaabILum 3aKMMOB J0J1KHbI ObITb YACTbIMU, 6E3
CKOJIOB 1 3ayCEHLIEB, KOTOPbIE MO Obl NOBPEAUTL NOBEPX-
HOCTb TPYO. TpyLLMECS MOBEPXHOCTU METANIINYECKNX AeTaNen
NMOKpPbLIBAIOTCS CMa3kamMm N0 PEKOMEHAALNSAM U3rOTOBUTENS.
Paboure NoBepxHOCTU HarpeBaTens U MHCTPYMeHTa ans
06paboTKkM NOANSTUNEHOBLIX TPYD OYMLLAIOTCS OT MNbIIN U
OCTaTKOB MONAM3TUNEHA MPU MOMOLLM YNCTbIX M CYXMX XJ1onya-
TOBYMaXKHbIX UK NIbHSAHBLIX TKAHEN (M1 AePEBSAHHbIX lonaTo-
yek), a Npu HeoBXo0AMMOCTM NPOTUPAIOTCS PACTBOPUTENSIMU.
OuncTky HarpeaTens OT OCTaTKOB HaNUMLEero NosinaTuaeHa
NPOW3BOASAT B FOPSYEM COCTOSIHUW. dnekTpuyeckme kabenm
MOJIHOCTLIO pPa3MaTbiBaOT U NMPUCOEONHAIOT K aBTOHOMHbIM  Puc. 4.2.7. BBeneHvne Topuesartens 415 MEXaHNYECKOM
WCTOYHMKaM NUTAHWS WU 3N1EKTPUYECKOI CETM. 06paboTKy TOPLIOB CBAPUNBAEMbIX TOBEPXHOCTEN TPYO

Pa6oTocnocobHOCTL 060PYyAOBaAHMS ONPEeaenseTcsa npu
BU3yaslbHOM NPOBEPKE KOMMIEKTYIOLNX Y3/I0B CBAPOYHbIX
MalLWH, annapaToB, NPUCMOCOBAEHNIN U UX KOHTPOJIbHOM
BKJIIO4EHUN. Y CBAPOUYHbIX MaLLUMH CTbIKOBOW CBapKu1 MPOBEPSi-
0T MNABHOCTb NEPEMELLEHNS NOABMXHOMO 3aXnMa LeHTpa-
Topa n paboty Topuesatens. Ocoboe BHUMaHWe yaenseTtcs
BM3yasibHOM NPOBEPKE U30NSALMN INEKTPUYECKMX Kabenei 1
3a3emnuTenen. dnekTpoarperaTbl aBBTOHOMHOIO 31eKTPOo-
NUTaHWS OOMKHbI BbITb 3anpaBfieHbl TOMJIMBOM U NMPOBEPEHLI
Ha MCMPaBHOCTb KOHTPOJIbHbIM 3aMyCKOM.

Pa3melleHre cBapo4yHOro o60pyaAoBaHUS OOMKHO MPO-
M3BOOMTBLCS Ha 3apaHee PaCHMLEHHON N CNIaHUPOBAHHOMN
nioLwaake nnm Tpacce Tpybonposoaa nocne CkinagmpoBaHus
Ha Hel NoNMaTUNEHOBbLIX TPY6. MNpu HEOBXOAMMOCTU MECTO
CBapKu 3aLLMLLAI0T OT aTMOCGEPHBIX 0CaAKOB, MbIIN U Necka Puc. 4.2.8. MNanatka aas 3aLmThl
npwv NOMOLLM TEHTOB WM NManaTok . OT HEGIaronpPUSTHbIX MOrOAHbLIX YCI0BU

*Capka 1py6 npv Temmneparypax Hmke MuHyc 10 °C Takxe HexenaresibHa, T.K. BO3MOXHO epeoxX1axaeHve pacriasa B TeXHOI0r4e-
ckovi nay3e. Kpome Toro, C/mLLIKOM GbICTPOE OX/IaXAEHNE Bbi3bIBAET B 30HE CBAPKYN 3HAYUTEIbHBIE BHYTPEHHNE HArNpPsKeHs!, KOTopbIe
He yCrieBaloT CriiaxuBaTbCsl (3a CHeT rnepexoaa 4actv Aeopmaumnii B BbICOKO3/IACTUYHBIE) [0 TOr0, KaKk K LUBaM MpUKIaabIBaloTCs
JIOMOJTHUTESTIbHBIE MOHTAXHbIE HArpy3ku (0T BbIeMKu TPYO 13 3aXMMOB CBapPOYHOM MaLLVIHbI, MEPEeMEeLLEeHVs 1eTel BAOb TPaHLLeu
nnp.). TakviM 06pa30oM, yCTaHOBJIEHHbIV L7151 CBaPKWU MHTEPBaJ1 TEMIIEPATYP OKpyxXatoLLero Bosayxa (o1 muHyc 10 go + 30 °C) sisnsetcs
MaKCUMasIbHO AOMYCTUMbIM C TOYKU 3PEHUsT 00eCcreqeHnss HaAEeXHOCTV CBapHbIX COEANHEHWN. ECN B TEXHNYECKUX YCII0BUSIX, CTaH-
ZapTax unv ceptugukatax Ha MaTepuasibl ornpeneaeHa BO3MOXHOCTb 0COO60ro TEXHOIOMMYECKOIro PEXUMA CBaPKU rpm 60/1ee LLVPOKOM
Avana3oHe Temrneparyp OkpyXaloLLero Bo3ayxa, 4eM yka3aHo BbilLe, TO CO34aHNe YKPbITU He TpebyeTcs.
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B cbIpyio 1 AOXAMBYIO NOroay MOXHO PEKOMEHA0BATL
yCTaHaB/IMBaTb CBapoO4HOEe 060pyaoBaHNE Ha AePEBSIH-
Hble WKThI. Mpu cBapkKe BCTblK CBOGOAHbIM KOHEL, TPYObI
WAV NJIETU 3aKPbIBAIOT MHBEHTAPHbLIMM 3ariyLLKamm ais
npenoTBPaLLEHNS CKBO3HAKOB BHYTPU CBapMBaEMbIX

Tpyo6.

OCHOBHbIMW NapamMeTpamu Npu CBapke HarpeTbiM
MHCTPYMEHTOM BCTbIK ABAFIOTCA TemMrneparypa Harpe-
TOro MHcTpymeHTa (T,) u BenuunHel aasnedus (P, P n
P uepemenn (t .t .t .t nt ). JingMaluH c py4HbIim
ynpasfeHneM TEXHOIOrM4eCcKmin napamMeTp t (Bpems Ha-
pacTaHus AaBneHust 0CaZikn) MOXET HE HOPMUPOBATLCS
13-3a CNOXHOCTM ero peanmsauum. 3Ha4eHne napame-
TPOB NPUHNUMAETCS B COOTBETCTBUN C PEKOMEHAALMNAMN
3aBOAAN3roTOBMTENS CBAPOYHOro obopynosaHus. Ans
aBTOMAaTU3MPOBAHHbIX MAaLUVH 3HA4YEHWS NapamMeTpPoB,
KakK NpaBuno, 3aHeCEHbI B 610K NaMATU YNPaBsitoLEro Puc. 4.2.9. KoHTponb Temneparypsl
YCTPOWMCTBA MM CYUTBIBAIOTCA Npu nomMoLwm $hoToon- Ha rMoBEepPXHOCTY Harpesaress
TNYECKOro KapaHgaia ¢ naacTukoBor kapToykm. Kak
npasuo, B 3TOM CJlydae U3MEeHeHNe napamMeTpoB U HEBO3MOXHO, UM MOXET NPOU3BOAUTLCA TOJIbKO Nocie
CUUTbIBaHMSA 61O0KOM aBTOMATUKKN KOAa CO CrieupnasnibHOM ynpaBsioLen KapToukm («MacTep-KapThbi»).

HacTpoiika TemnepaTypbl Harpesartessi NPOM3BOAMTCSH C NOMOLLLIO NMOBOPOTHOM KHOMKM Ha NaHenn ynpasfieHns
perynatopa TemnepaTypbl. O Temnepartype Ha MOBEPXHOCTU 3epkania HarpeBaTens CyasT N0 MHAMKATOPHbIM CBe-
TOOMOOAM, UMEIOLLMM, KaK NPaBuio, KPacHbIM 1 3efeHHbIN LBeTa. [oCTOSAHHOEe CBEYEeHME KpacHOro ceetoamona u
MUraHme 3eneHoro o603HavaloT, 4To (pakTMyeckas Temnepartypa HMxe YCTaHOBNEHHOM. JoCcTuxeHne Heobxoammom
Temnepartypbl UHAMLMPYETCS NOCTOSIHHBIM CBEYEHMEM 3eneHoro ceetoamoga. OTKIo4eHMEe 3e1eHoro CBeToamoaa
0003Ha4aeT neperpes paboymx NOBEPXHOCTEN. MPOYHOCTDL LIBA CHUXAETCH Kak NPU MOHWXEHWW, Tak U NP NOBbI-
LLEHUN TeMnepaTypbl pacnnasa, N03TOMy 60MbLUMHCTBO OMacHbIX AedeKTOB BO3HMKAET MMEHHO NPW Neperpese nm
HeJorpeBe TOPLIOB CBApMBAEMBIX TPYO.

3HavyeHnsa TemMnepaTtypbl Harpesa, ykasaHHble Ha NaHenu ynpaefeHus perynatopa Temnepatypbl, UMEIT UH-
dopmaumnoHHbIi xapakTep. MoaToMy nepepn HavyasloM CBapOYHbIX PAbOT PEKOMEHAYETCS MPOKOHTPOMMPOBaTh
AOCTUrHYTYIO TEMMEepaTypy Ha NOBEPXHOCTU 3epKaJia Harpesartesis NPy NOMOLLU KOHTaKTHOro uudposoro
TepMmomeTpa.

[Mpr HEBO3MOXHOCTN NOCTOSHHOIO KOHTPOJISI TEMMEPATYPbI 3epKasia HarpesaTesisi C NOMOLLbIO KOHTAaKTHOIo Lmd-
POBOro TepMomMeTpa He0OXOAVMMO NMPOBOAUTL TAKOW KOHTPOJIb MEPUOANYECKN (HE PeXe OQHOro pasa B HEAEI).

COopkKy cBapmBaeMbIx TPYO 1 aeTanen, BKIOYaloLLY0 YCTAaHOBKY, LLEHTPOBKY U 3aKperneHne CBapnBaeMbix KOH-
LLOB, MPOM3BOAAT B 3aXXMMaXx LieHTpaTopa CBapO4HON MaLLIMHbI. PEKOMEHAYEeMbI BbINET KOHLLOB TPYO U3 LieHTpaTopa
rnpw cTbikoBo ceapke coctansaeT 30 — 50 MM (oeTanei ¢ KOPOTKUMM XBOCTOBUKAMU — HE MeHee 5 MM). 3aXuMbl
CTSArMBatoT TaK, 4HTOObLI NPeA0TBPaTUTbL NPOCKasb3biBaHWe TPYO Npu NPUIOXKEHUU K HAM YCUIUS CBAPKNU U YCTPaHUTb
(HacKoNbKO 3TO BO3MOXHO) 0BaJIbHOCTb Ha Topuax. Moa cBoO0oAHbIe KOHLbI TPYO ycTaHaB/AMBAIOT ONOpPbI, YTOObI
BbIPOBHSAITb UX B rOPU30OHTaNIbHOM NockocTU. Onopbl A0J1XHbI ObITb YCTONYMBBLIMM U NPpeaycMaTpMBaTb BO3MOX-
HOCTb HEOOXOAMMOr0 NepemMeLLeHns TPYObl B rOPU3OHTasIbHOW MIOCKOCTM.

Puc. 4.2.10. MpasunbHoe nonoxeHne Tpy6 npy CBapke AOCTUraeTcsl C MOMOLLbIO CreLmMasibHbIX 0rop

Onsa Tpy6 6onbLunx ouamMeTpoB 3TO SIBNSETCS KpaiHe BaXHbIM, Tak kak o6nagatoLas 4OCTaTO4YHbIM COOCTBEHHbBIM
BECOM TpyOa MOXET NOBAUSTL HA MOJIOXEHMNE CBAPUBAEMOrO KOHLLA U CMECTUTb Ero Nnog, yriiom K Beptukanu. 1o
ABNSIETCH NPSMbIM HAPYLLEHMEM TEXHOJIOM MM 1 KQYECTBO CBaPKM HE MOXET ObITb rapaHTUpoBaHo. Oco6oe BHUMaHue
pacnonoXxeHUIo onop yaenseTcs npyu UCNosib30BaHUN CBapOYHbIX MaLUUH, UMEIOLLUX TOJIbKO N0 OAHOMY
3AXKUMY AN KaXA0W TPYObI (JBYX32XNMHbIE CBAPOYHbLIE MALLNHbI).
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Puc. 4.2.11. bes npumeHeHusi ornop Tpyba 60/1bLU0ro AnaMeTpa MOXET CMECTUTL CBapuBaeMblii KOHeL|
o4 yr/ioM K BepTUKau, 4TO Ae1aeT Ka4eCTBEHHYIO CBapKy HEBO3MOXHOM.

TpeboBaHWe No yCTaHOBKE OMNop AENCTBYET U Npu cBapke Tpybbl C coeanHuTenbHbIMU aeTansamu. KoHusl Tpy6
v JeTanein npm ceapke HarpeTbiM UHCTPYMEHTOM BCThIK LIEHTPUPYIOT MO HAPY>KHOW NOBEPXHOCTM TakuM 06pa3omMm, YTo-
Obl MaKCUMarbHas BeN4MHA CMEeLLEHNS KPOMOK He npeBbiana 10 % HOMUHaNbLHOM TONLWWHBI CTEHKN CBAPUBaEMbIX
Tpy6. He06X0AMMOCTb TOYHOW NOATOHKM OOBACHAETCS TEM, YTO YpE3MEPHOE CMELLEHNE KPOMOK TPYD OTpULLATENBHO
CKa3blBAETCH Ha Ka4eCTBE CTbIKOB. [10AroHKy Tpyd Npu LIEHTPOBKE OCYLLIECTBISIOT MOBOPOTOM OAHOM nnn 06enx Tpyo
BOKPYr OCW, NepecTaHOBKOW ONop noa TpyéamMm Ha pas3nnyHOM PacCTOSIHUM, UCMNOJIb30BAHMEM NPOKIAA0K 1 Opy-
rmummn cnocobamu. Mpu pasHuLie B TONLLMHE CTEHOK CBapuBaeMbIX TPyD nnu aetanei Ha Tpybe (aetanun), uMmeioLLen
60/bLUYIO TONLMHY, AeNaloT cKoc No yriom 15 £ 3 ° K ocu TpyObl A0 TONLWMHBLI CTEHKWN TOHKOW TPYO6bI (aeTanu). Ckoc
BbIMOJIHAIOT OCTPbLIM HOXOM AN PE3L,0M B CreLmanbHOM NPUCNocobneHnm.

3akpensieHHble N CLEHTPUPOBaHHbIE KOHLI TPYO 1 AeTaneit nepen CBapKoi NoaBepraT MexaHn4eckom obpa-
60TKe TOPLOB (TOPLIEBAHWUIO), C LIESIbI0O O4MCTKM U BblpaBHUBAHUSI CBapMBaeMbiX NOBEPXHOCTEN HEMOCPEACTBEHHO
B CBAPOYHOM MaLUNHe.

O6paboTka KOHLOB TPYO MoJ, CThIKOBYKO CBaPKY NPOU3BOAMTCS MPU NMOMOLLM CMeUManbHOro TopLEeBaTens N3 KoM-
njekTa cBapo4HOM MaLuuHbl. MNpu 06paboTke TONLMHA CHAMAEMOI CTPYXKM AomkHa coctanatb 0,1 - 0,3 mm.

Mocne TopueBaHus Tpyd NPOBEPSETCS HANMYME 3a30P0OB MexXay HUMU. Mexay TopLamMu, NpuBeaeHHbIMU B CO-
MPUKOCHOBEHWE, HE OOIKHO ObiTb 3230p0B, NpeBbilaoLmx: 0,3 MM - ona Tpyd amametpom oo 110 mm; 0,5 mm - ona
Tpyd amameTtpom cebite 110 Mm oo 225 mm, 0,7 MM - ansa Tpyb anameTpom cBbille 225 mm 4o 400 mm, 1,0 Mm - ana
Tpyd anameTtpom 6onee 400 Mm.

Mocne mexaHn4eckol 06paboTkM 3arpsa3HeHne NOBEPXHOCTU TOPLOB He A0MNycKkaeTcs. YaaneHne CTPYXKU N3Hy-
Tpw TPYObl UNK AeTany NPOU3BOASAT C MOMOLLLIO KUCTU, @ CHATME 3ayCEHLEB C OCTPbLIX KDOMOK TOPLOB - C MOMOLLbIO
HOXa.

Mepepn ceapkon Tpyd HarpeTbiM NUHCTPYMEHTOM BCTbIK MPOU3BOASAT M3MEPEHMEe NoTepn AAaBEeHUst XON0CTOro
xoma (P).

CBapka Tpy0 HarpeTbiM MUHCTPYMEHTOM BCTbIK BEAeTCS B C/leAyloLeli nocienoBaTe/lbHOCTH:
* 3aMepsIoT AaBneHne (Unm ycunme), Heobxoammoe
Ha nepemeLLeHne NoABMXKHOIo 3axuma
C YCTaHOBJIEHHOW B HEM TPY6OiA (P );
* YCTaHaBMAMBAOT MEXAY TOPLAMU TPYO HArpeThbIn MUHCTPYMEHT
(HarpeBaTtesnb), UMEIOLWNI 3aaHHYI0 TeMnepaTyp
* MPOBOAST NPOLLECC OMIABNEHUS, AN YErO NPUXKUMAIOT TOPLbI TPYO
K Harpesaresiio 1 co3aatoT Tpebyemoe nasneHue P, ¢ ydyeTom
naeneHuns xonoctoro xopa (P, +P));
* BblOepxuBaloT P B TeyeHue Bpemenn t , HE0OGX0AMMOro
ON5 NOSIBIEHMSI MO BCEMY NEPUMETPY OnnasisieMblX TOPLOB
nepBun4YHOro rpata BbicoTor ot 0,5 8o 2,0 mm;
* 110csie NOABIEHNSA MEPBUYHOIO rpaTa CHUXaloT AaBfieHne
[0 BENNYNHbBI, COOTBETCTBY!IOLLIEN P,
C y4eTom AasneHus xonocToro xopa (P, +P)),
1 BbIAEPXMNBAIOT €0 B TEHEHNE BPEMEHMU,
HEeobx0AMMOro Ans Nporpesa Topuos Tpyo6 (t,); Puc. 4.2.12.
* M0 OKOHYaHWKU NpoLecca Nporpesa OTBOAAT NOABUKHbIN Benenvie HarpeBaTtens mexay Topuamu Tpyo
3aXUM LieHTpaTopa Ha 5 - 6 cM Ha3apn, 1 yaansioT HarpeeaTtesb
13 30HbI cBapKK (T );
* CBOAAT TOPLbI TPY6 10 CONPMKOCHOBEHUA 1 CO3atoT Tpebyemoe aaseHune npu ocagke P
C y4eToM aasneHus xonoctoro xopa (P + P );
* BbIAEPXMBAIOT AAB/IEHME 0CafKV B TedeHne BpeMeHn t , HeoGX0AMMOro [f OCTbIBaHUA CTbIKa,
1 BU3yaslbHO KOHTPOAUPYIOT NOSTyYEHHOE CBapHOE COeAMHEHME MO pa3MmepamM 1 KoOHdUrypaumm rpata;
* N3BMEKAIOT TPYObI N3 3aXMMOB LIEHTPaTopa 1 NPOCTaBNSOT Ha CBAPHOM COEAUHEHUN
€ro NopsiAKOBbIM HOMEP KPAaCKOoM Uav MapKepHbIM KapaHAaLloM.
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KoHTpoAb gaBneHuns npm ceapke BeayT Npu NOMOLLY MaHOMETPa rmapaBanyeCckoro Hacoca (HaCOCHOM CTaHumnm),
KOHTPOJIb 32 BDEMEHEM - MO CeEKyHOOMepY. VI3aMeHeHne BennYmHbl AaBeHNS B MPOLLECCe CBAPKU NPOM3BOANAT NO
uMKIiorpaMmme.

t_, —Bpems onnasneHns TOpLIOB
t ,—Bpemsa HarpesaHus (Nporpesa)
D1 I t_—BPemsa TeXHONOrM4ecKon naysbl
Ha yaaneHue HarpeeaTtens
t —BPeMsi NnofbemMa AaBneHVs 0CaaKu
t .., ~BPEMS OXNaXAeHUs CBapHOro
COeAVHEHVS NoA4 AABNIEHNEM
t _, — obLiee Bpems CBapku

P, P_ —[aBNEHVe HarpeBaTenbHOro
VHCTPYMEHTa Ha TopLbl TpY6 Npu onnasne-
" " R HUM
«— 0N e H P e—oxn P —HdaBneHue HarpesaTesibHoro
t,, WHCTPYMEHTa Ha TopLibl TPYy6 Npu Harpesa-
“ > HuK
] [ (nporpese)
— 11— 1 [~ || P —AaBJEHME Ha TOPLbI TPYG NpU 0CaaKe

Puc. 4.2.13. Unknorpamma cBapo4HOro npouecca

Bpems Harpesa 1 oxnaxaeHus, a B HEKOTOPbIX Cllydasax U TeMnepaTtypy HarpesaTensl, KOPpPEKTMPYIOT B 3aBUCK-
MOCTM OT TemnepaTypbl OKPY>XaloLLEero Bo3ayxa.

TexHonorunuyeckas naysa Ha yganeHue HarpeBsaTenis He A0JKHa 3aTaruBaTtbca. Ecnn 3agepxka Bce-Takm
BO3HUKJ1A U TeMnepaTypa cBapuBaeMbiX NOBEPXHOCTE ynasna HUXe AonycTMMoii (0COOeHHO B cnyyae
HebGnaronpuaTHbIX NOroAHbIX YC/IOBUii), TO Ka4eCTBEHHas CBapka CTaHeT HEBO3MOXHOM. B aTom cryyae
Heo6X0aMMO NOBTOPHO NPOM3BECTU MEXaHNYECKYI0O 06pPabOoTKy 1 CBapKY.

Y Kax[0ro CBapHOro COeAVHEHMS AOMIKHO ObITb HAHECEHO 0O03HAYEHME (HOMED, KJTIEMMO) CBapLLVKa, BbIMOSIHMBLIETO
3TO coeamHeHne. HaHeceHe HeobXoaMMO MapKMPOBKM MPOU3BOANTCS HA CBapOYHbIV rpaT Yepes 20 — 40 cekyHp,
nocrne Hayana onepauuu 0Cagku, Koraa nosydyeHHoe CoeaVHEHME HaXOANTCS B 3aXMMax LLeHTpaTtopa CBapo4HOM
MaLumnHbl. MapkupoBska (LWndp nnm HoMep) CTaBUTCSH CBapPLLMKOM KNEeMMOM Ha ropsiieM pacriase rparta B AByx Ava-
MeTpasbHbIX TOYKax. B cnyyae oCTbIBLLUEr0 CBAPOYHOrO rpata BO3MOXHA MapKMPOBKA CTLIKOB FOPSYMM KIEAMOM.
Kneiimo ¢ onpeneneHHbiM LM POBbLIM U BYKBEHHBIM LWMGPOM NPUCBAMBAETCS KaXKAOMY CBAPLLMKY U PEFUCTPU-
pyeTcs B XXypHasie Nnpon3BoacTBa paborT.

Mpy MCNONBb30BaHNM MALUMH C BbICOKOW U CpefHel CTeneHaMn aBToMaTM3aummn ykasaHHbI NopsaoK Bbl-
NOSHEHUSI TEXHOJIOTMYECKMX OnepaLmin, KOOMe YCTaHOBKWU (MHOFAa BblIEMKW) HarpeBaTens n nssnedyeHuns Tpyo
13 3aXXMMOB, NPOU3BOANTCSH aBTOMATUYeCkM No KOMaHaam CUCTEMbI YyNpaBneHUs CBapO4HOM MallnHbl. B aTom
cny4yae B 3aZia4m onepartopa BXOAUT BBOL, HEOOX0ANMMOWM MHDOPMALMKN, KOTOPLIA 06bIYHO MPOU3BOAMUTCS MpU
nomoLm GoTOONTUYECKOr0 KapaHaalla 1 KapTOYKU LUTPUXOBOIo KOAa, U BU3yasbHbll KOHTPOJIb 3@ BbINOIHEHNEM
CBapOYHbIX onepaumnin. Pacneyatka napamMeTpoB CBAPKKM A0JIKHA COMPOBOXAATb KaXAbli CBAPEHHbIN CTbIK.

CBGPKCI AETANIMM C 3aKN1agHbIMU HArpeesarensmu.
nopsagoK BbiMOJIHEHUA onepau,m)'l

Capkon aetansimum ¢ 3aknagHeiMu HarpesaTensamu (3H) coeamHsioTes TpyObl ayuameTpom oT 20 MM U BbiLLE, HE3a-
BMCUMO OT TOJLLMHbBI CTEHKW. MNpun 3TOM cnocobe ceapku paboTbl AOKHBLI NPON3BOANTLCS NPU TEMMEPATYPE BO3ayxa
ot muHyc 10 go + 30 °C. Ha npmnBeaeHHble TeMNepaTypHbIE MHTEPBASIbI, Kak NPaBuno, paccymTaHbl CTaHOAPTHbIE
TEXHOJIOrMYEeCKne pexnmbl ceapku. Mpu Gonee LUIMPOKOM MHTEPBAe TemMnepaTyp CBapoyHble paboThl creayeT Bbl-
NOJIHATL B MOMELLEHUSIX (YKPbITUSX), 06ecnedymBaoLmx cobnoaeHne 3agaHHOro TeMnepaTypHoro nHtepeana.*

*Ecnn B TEXHUYECKUX YCIIOBUSIX, CTaHAaPTax niv ceptugukarax Ha Marepuasibl OrnpeseneHa BO3MOXHOCTb 0CO60ro TeXHOM0MM-
4eCcKOoro pexwma cBapkv rpvi 6os1ee LLIMPOKOM Anana3oHe TeMreparyp OKPYXatoLiero Bo3ayxa, Yem yka3aHo Bbillie, TO CO34aHne
YKPbITUI He TpebyeTcs.

www.icaplast.ru MKAMNNACT

TPYBHBM 3ABOJ

Mpoknagka n MoHTaX NnonnaTuneHosbix Tpybonposopos

41



|'|p0Knc1p,Kc1 N MOHTAOX MOJINITUJNTIEHOBbIX pr6onposop,os

42

Mpon3BoACTBO CBAPOUHbLIX PAOOT 3aK/OHAETCHA B MOArOTOBUTENbHbLIX Onepauusx n cobCTBEHHO cBapke Tpyo
1 COeauHUTENbHbIX AeTanen. MoaroToBMTeNbHLIE ONepauumy onsa ceapkm aetansamm ¢ 3H BkoyaloT:
* NMOArOTOBKY M NPOBEPKY paboTOCNOCOOHOCTM CBapO4YHOro 060pya0BaHus;
* NMOArOTOBKY MeCTa CBapku 1 pa3MeLLeHne CBapO4HOro 060pynoBaHuS;
¢ BbIOOP HEOOXOAMMbIX NAPaMETPOB CBapPKWU;
¢ yaaneHvne OKCUAHOro Cos;
¢ 3aKpernyieHne N LLeHTPOBKY TPY6 1 AeTanei B 3axmmax no3uumoHepa;
¢ NPOTUPKY CBapMBaeMbIx MoBepxHocTen aetaneli ¢ 3H n Tpy6.

OCHOBHbIMW NMapameTpamun Npu ceapke Tpyd AeTansMu ¢ 3akNafHbIMU 3NEKTPOHArpeBaTensMmn aBasioTCs Ha-
nps>xeHue, nogasaeMoe Ha cnivpans aetanm (U,),  BpemeHHble napameTpsl (t, nt ). 3Ha4eHns TEXHONOr4eCcKux
napamMeTpoB 3aBMCAT OT BUAA, COPTAMEHTA M U3rotoBuTens aetanm ¢ 3H v BHeCEeHbl B NacnopT, CONPOBOXAAOLLMIA
heTanb, BbIOWTbI HA KOPMyce AeTann Ui 3annucaHbl B BUAE LUTPUXKOAA HA STUKETKE, MPUKIIEEHHOWN K €€ HAPYXXHOM
NOBEPXHOCTW.

Mepen c60pKOoi 1 CBAPKOWM KOHLbI TPYO 1 NPUCOEaVHUTENbHBIE YaCTV COEAVNHUTENBHLIX AeTasel TWATEeNbHO OUMLLIAI0T
1 NPOTMPAIOT BHYTPU 1 CHaPYXKM OT BCEX 3arpsisHeHnin. OUMCTKY MPOU3BOASAT CYXUMU UL YBAXKHEHHBLIMW MOIOTEHLAMN
(BETOLLILIO) C AANbHENMLLIEN MPOTUPKON HAaCyX0. ECiv KoHUI TPYO nnn aeTanei okaxkyTcs 3arpsi3HeHHbIMM CMa3Koi, MacsioM
VN KakuMn-nnbo ApYyrmm Xmpamm, x 06e3XMprBatoT C MOMOLLbIO CIVPTA, YauT-CNnpuTa, aLeToHa.

JeTanu ¢ 3aknagHelMy aneKTpoHarpeBaTensiMm U3BnekatT N3 yNakoBkM TakuMm 06pa3omM, 4Tobbl Mbifib U rPs3b
C YNakoBKW He nonana BHyTpb getanu. KoHubl Tpy®, NnoaroTaBnMBaembix Nof ceapky aetansammu ¢ 3H, nposepsioT,
4TO6bI OHW BbINM 06PE3aHbl POBHO. Paspes TpyObl He Mo, MPSIMbIM YII0M K MPOA0SIbHOM OCY MOXET NPUBECTU K TOMY,
4YTO HarpeBaTesibHbI 3IEMEHT YaCTUYHO He BYAET conpuKacaTbcs ¢ TpyOoi.

Puc. 4.2.14. Paape3 Tpybbl He oA npsiMbiM YriioM K rpPoA0/IbHOV OCY MOXET NPUBECTU K TOMY,
4TO HarpeBaTesibHbIV 3/IEMEHT YaCTUYHO He OyaeT conpukacarbCsi ¢ Tpyoowi
Y MPOU30KAET BbITEKAHUE pPacriaBa BHYTPb TPYObI.

KoHubl Tpy®, AedopmMmpoBaHHbIe U nMetoLme rmybokne (bonee 4-5 mm) !
3abounHbl, 06pe3aloT. Nocne oTpe3ku KOHL0B TPYO MPOM3BOANTCS NX MEXAHMYE-
ckasi 06paboTka (3a4mMcTka) Npr NOMOLLIM 3a4MCTHBIX ONPaBOK MK CKPeOKOB Ha
DJIMHY, 3aBUCSILLYIO OT rMyOMHbI NOCaAKM AT C LIENbIO YAANIEHUS HAPY>XHOMO
CN0S1 C 3arpA3HEHNSIMU U OKMCHOW MNIEHKM.

TonwmHa CHUMaeMoro C/ios 3aBUCUT OT A0MNMYyCcKa No AuamMmeTpy TPyObl
1N He A0JKHA NPUBOAUTL K NOSIBJIEHUIO HEA0MYCTUMbBIX 32a30POB MEXAY
TpyOoii n getanbio. Kak npaBuio, CHAMaeTcs CTpyxka Ha rnybuHy 0,1 - 0,2
MM. Camu feTanu ¢ 3aknagHelMy HarpeeaTensiMm MexaHn4eckor obpaboTke ®ot0 4.2.5.

He NoABEepPraloTCs N3-3a BO3MOXHOCTY NOBPEANTb CNMPab. CHsITVE OKCUZHOIO CJ1081 C TPYObI

[lna ceanoBbIX OTBOAOB 3a4MLLAETCS MECTO Ha Tpybe, roe oHu OyayT yCTaHOBEHbI

Puc. 4.2.15. CHsaTHE OKCUAHOro €108 A/18 yCTaHOBKM CEAJ/I0BOro 0TBOAA

HenonHoe yAaaJsieHne OKCUaHoro csios Mmoxet npyueectmn K HeOgHOpPoAHOMY U HerepmMmeTUiHOMy cBapHoMy
coeAUuHEeHMUIo.
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Ona obnerueHns onesaHua MydTbl Ha TPyOy Nocne yaaneHnsa OKCUOHOro cros
TpebyeTcs CHATbL dacKy Ha BHeELLHEM pebpe Tpybbl. CBaprBaeMbie TpyObl U aeTanun
[OMXHbI OblTb COOCHbI, 6€3 NepeKkoCcoB BO U3bexaHne HenpoBapa. 3akpenneHue Tpyo
B MO3MLUMOHEpPE ABNSieTCs Heobxoanmori onepaumein. OH NO3BONSET CLEHTPUPOBATL
M YCTPaHUTb OBaJIbHOCTb CBapuBaeMbix TPyO, NnoMeLlaTh Ilo6oMy OBMXEHUIO coean-
HEeHWsi BO BPEMSI CBapKM 1 OCTbIBaHMS, NPeaoTBPaTUTL NPOBUCaHME TPYObI, 3aLLUMTUTD
coedMHeHKe OT CiyyaliHbIX yaapoB, COBOCTU HE0OXOAMMYIO COOCHOCTb CBapMBaEMbIX
Tpyb 1 oeTanu B NpoLLecce CBapKu. ®o7104.2.6.

CHsiTue acku as1s obaer4eHmsi

oaeBaHust MyTbl

Puc. 4.2.17. YctaHoBka Tpyb C NepeKkocoM sIBASIETCS OAHOM U3 MPUYMH HEKa4€CTBEHHOV CBapPKU.
CBapka Tpyb C Ype3MeEPHbIM CKOCOM MOXET MPUBECTU K CMELLIEHNIO 1 3aMbIKaHWIO BUTKOB Crvpasnu,
BbITEKAHWIO pacriiaBa n3 30Hbl CBAapPKU 1 rp.

Mpwn cBapke Tpyd 60NLLIOro AMameTpa Tak Xe HeobBXx0ANMO 06eCcnevnTb HeHaNPSXKEHHOE MOJIOXKEHNE conpsarae-
MbIX AeTaneln, T.e. KOHUbl TPYyD, BXoasLwme B MydpTy HE A0JKHbI HAXOANTLCA Mo, BO3AENCTBUEM U3rMbalOLLMX Ha-
NPS>XXEHUA 1 Nog, AeACTBUEM YCUNNIA OT COBCTBEHHOro Beca. MNpu Heo6xoaMMOCTU NPUMEHSATL NOACTaBKM, YNopbI
VAN NOAXOAsALWME yaepXmBaloLme npucnocobnenns. Cnenyet cobniogatb HEHaNPSXXEHHYIO GUKCALMIO CBAPHbIX
COEOVHEHNI 0 UCTEYEHNS BDEMEHWN OCTbIBAHMS CThika. HanpsokeHHOe NonoXeHne BCTaBNEHHbIX B My(dTy KOHLIOB
Tpy6 MOXET NPUBECTU K HEKAYECTBEHHOMY COEANHEHUIO.

LleHTpauus Tpyb npu cBapke mydTamm ¢ 3H npomnasoamTcs 0o BeNnYmHbI, N03BOJSOLLIEN 6E3 Ype3MepHOro ycu-
s HageTb My@Ty Ha KOHeL, TPpyObl. MOHTaX MOXET OCYLLECTBNAATLCS NOCPEACTBOM PAaBHOMEPHbIX MO NePUMETPY
TOPLIEBO YacTV yAapOoB NnacTUKOBLIM MOJIOTKOM. Ecnn HaaguxeHne MydTbl Ha TPyBy NPOMCX0aUT C Ype3MEPHbLIM
yCcunvem, To CMeLLEHME, 3aMbiKaHne 1M 06pbiB BUTKOB CNnpany ¢ 60J1bLLIO BEPOSTHOCTHIO MOXET UMETb MECTO.

Puc. 4.2.18. HenoctaroyHoe BBefieHne Tpybbl B MydTy SBASETCS OAHOM
U3 MPUYNH HEKA4YeCTBEHHOV cBapku. [1071HOTY BBeAEHWS TPYObI B My@dTy KOHTPOIMPYETCS
10 OTMETKE 3apaHee CAENNAHHOV MapKkepOM Ha MOBEPXHOCTY TPYObI.
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Ha kayecTBO cBapku Tpyb OKa3bIBAET BIUSHNE U UX OBAJILHOCTb, KOTOPAsA MOXET NOSABUTLCS OT ASIUTESNbLHOMO Xpa-
HeHust TPy6 B LUTABensix v npu ux noctaeke B 6yxtax. MakcumasnbHO AONYCTUMbINM NPOCBET MeXAY TPpyooii
n mydToii No BceMy guamMeTpy He AOJDKEeH npeBbiwaTtb 3 MM. Ecnn n3-3a oBanbHOCTM TpyObl 3a30p Mexay
OTLLEHTPOBaHHOM Tpybol 1 MydTon coctaBnseT 6onee 3MM (pasHuua B guameTpax > 6MM), TO TakuMm TpybGam
B Npezenax 30Hbl CBapkn Heobxoaumo npupaTte Kpyrnyio gopmy. Kannbposka (ycTpaHeHne 0BasibHOCTU) KOHLOB
Tpy6 ocyLLecTBAsSIETCS CxXaTueM TPy B 3aXnMax LieHTpaTopa uimv nosvumoHepa. Ecnm ncnonb3yemble nosavunoHepbl
He MoryT o6ecneymTb BbinpaB/ieHne KOHLIOB TPpYD 3a cyeT 1x 06XaTusi, UICMosb3YKTCS cneuyanbHble CKpYrasolme
(kannbpyoLme) 3aXnMbl, yCTaHaBAMBaeMble Ha paccTosiHuM 15 - 30 MM OT TOPLIOB AeTanel unn MeTok Ha Tpyoe.
[nsa npenBaputenbHoOro BeinpaeneHms Tpyd 0cobeHHO 3DEKTMBHBI PyYHbIE MMAPABAMYECKNE BblpaBHMBAOLLME
MaLLVHbI.

@070 4.2.7. hapaBanyeckne BbipaBHUBAIOLLIME MALLIMHBI [O3BOJISIIOT YCTPAHUTb 0Ba/IbHOCTb TPYO
U151 Ka4eCTBEeHHOU cBapku B MypTe ¢ 3H

HenocpencTBeHHO nepen, cBapkol (NpeaBapuTesibHbIM NPOrPEBOM 1 CBapPKOI) TPyO 1 aeTanei noasepratoT Npo-
TUPKE CBapMBaeMble HapyXXHble MOBEPXHOCTN TPYO 1 BHYTPEHHME MOBEPXHOCTU AeTase pacTBOPUTENSMM (CNUPTOM
WM aLeTOHOM) C LEeNblo yaaneHns XUpPOBbIX NATEH M MOBEPXHOCTHbLIX 3arPs3HEHNI, MOSIBUBLLUXCS 3a Nepuog, nx
KpenneHus. [1na 06e3xmprBaHns UCNOJb3YIOT 6ecLBeTHbIE 0OHOPA30BbLIe BNUTLIBAIOLLME U HE BOPCUCTbIE BYMaXHbIe
candetkn. 06e3xnpuBaloLLas XXNAKOCTb Nepen Ha4yasioM CBapkKu A0J/HKHA MNOJIHOCTbIO UCNapPUTbCA.

BHumanune! B mydtax ¢ 3H gnametpom 280 mm - 710 MM NpeayCMOTPEH peXnm npeaBapuTesibHOro npo-
rpesa. 970 PeXUM MOXET ObITb MCMOJIb30BAH HEMOCPEACTBEHHO Nepe Ha4aioM CBapKy A1 YMEHbLLEHMS 3a30pa
mexay MydToin 1 Tpyboii 0o Tpebyemoin BennyuHbl. B pexnme npegsapuTtensHOro nporpesa mydra pasorpesaet
BBEAEHHYIO B Hee Tpyby oo Temnepatypbl ~ 90° C. MNMpwu ykasaHHOM TeMnepaType NPONCX0ANT MakCUMasibHOe Teno-
BOE pacLumpeHue Tpybbl, 6e3 ee nnaeneHus. Paclumpenuns camoit MydTbl NPy 3TOM HE MPOUCXOAMT, 3a CHET UMEIO-
LMXCA Y Hee «pebep XecTkocTu». Ecnn nocne ncnosiib3oBaHns HECKOJIbKNX LIMKIIOB NMPEeABapUTENIbHOMO Nporpesa
He y4aniocb 3a CYET pacLuMpeHns TpyObl CBECTU 3a30p K TpebyeMoMy MUHUMYMY, TO KR4eCTBEHHAsA CBapka AaHHOMN
TPYyObl HEBO3MOXHA 1 HEOOXOANUMO MPUMEHEHME CreunanbHbIX NPUCNOCOBNeHUA, NCNPaBAAOWNX FTEOMETPULIO
TpyO6bl. Ans mydT anametpom 280 - 450 MM pexxrm NpeBapuTENbHOIO NPOrpeBa NPUMEHSIETCS UCXOAst U3 YCNIOBUIA
npoeeaeHus pabot. Ana mydT guametpom 500 mm - 710 MM MCNoONb30BaHME pexunma npensapuTesibHOro nporpesa
aBnseTcs obs3aTtenbHbIM. [locne okoHYaHMs npouecca npeasapuTesisHoro nporpesa (~12 M1H) Heo6xoaAnMMo AaTb
BPEMSI 4151 PABHOMEPHOIr 0 pacrnpeneneHus Tenna. B 310 BpeMsi MOXHO, Npy He06X0AMMOCTU, MPON3BOAUTL NMPOLLECC
nporpesa BTOPO MNOSIOBUHbI MydThl (MydThl AnameTpom 280 MM 1 6onee MMEIOT pasgesibHble Cnupany 1 kaxaas
CTOPOHA CBapuBaeTCs pasaenbHo). *

MocKkonbKy pexvm NpeaBapuTenbHOrO NPOrpeBsa HENOCPEACTBEHHO NPeWeCTBYET PEXMMY CBAaPKU, TO coeau-
HEHWe O0MKHO ObITb MOMHOCTLIO NOArOTOBMIEHO K CBAPKE.

HecMoTps Ha BO3MOXHbIE CTECHEHHbIE YCIOBUS, HEOOXO0AMMO 06ecneynTb NMOJHYIO 3aLMTy CBAPHOr0 coenu-
HEeHMs OT nonagaHus Bnaruy, necka u nNp. Ana aToro nocne cOoOpkn coeamHeHus 3a30p Mexay MydTon n Tpybon
3aKpPbIBAIOT C NMOMOLLBIO KNEerKkom neHTol. MNepekpbiTne 3a3opa BO BPeEMS CBapKM (MpeaBapuTesibHONO nporpesa)
HeobxoanMo, Tak Xe, BO n3bexaHne TennoBbIX NoTepb. Jna nsdexaHus NnoTepb Tenna 3ariyLwalTcs N OTKPbITbIe
KOHLbI CBaprBaeMbIX TpyO.

TexHONOrM4YeCcKuil NPOLLECC CBapPKU TPYO C MOMOLLbIO COeAVUHUTESbHBIX AeTaNnel ¢ 3aknagHbIMU HarpeBa-
TensMu BeAeTCS B criepylolleii nocnenoBaTesibHOCTU:
¢ 06paboTaHHbIE KOHLbI TPYO BBOAST BHYTPb COEOVHUTENLHOW AeTanu A0 yrnopa

(Oons cennoBbIX OTBOAOB — OAEBAIOT OTBOA Ha TPYyOY);

*naHHble npueoasTcs ans Myt FRIATEC.
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3akpennsaT TPpyObl BMECTE C COEOMHUTENBHON AeTasbio B CNeumanbHOM LEHTPUPYOLWEM

1 GUKCUPYIOLLLEM NPUCNOCOBNEHUM (MO3NLMOHEPE);

NOACOEAMNHSIOT annapar K 3/1eKTPUYECKOW CETU UM aBTOHOMHOMY 3/1eKTPOreHepaTopy,
obecneynBaloLLLEMY HEOOXOAMMOE HaMpPSXXEHNE N MOLLHOCTb;

NPUCOEANHSIOT CBApOYHbIV kabenb K BbIBOAAM 3aKafHOro HarpesaTesns aetanu;

BBOAST B NaMsTb annaparta TpebyeMblil pexmm cBapku (Mpeanporpesa) U KOHTPONVPYIOT MO ero ANCMe
3a[laHHOE HanpsXeHNe 1 BPeEMS;

3anyckalT NPoLEeCcC CBapku (Mpeanporpesa) HaxaTneM KHOMKN «MyCK»

(nocne 3anycka uukia BeCb HE0OX0AVUMbIN TEXHOIOMMYECKNIA NMPOLLECC NPOXOANT B aBTOMATUYECKOM PEXUME);
KOHTPONMPYIOT BU3yaslbHO MPOXOXAEHME NpoLecca CBapku (Mo AMCnelo annapara)

1 06pa3oBaHme CBAPHOIo CoOeaVHEHNS (MO BbIABUXEHWIO MHANKATOPOB CBapKW);

noce OKOHYaHNSA CBAPKM U eCTECTBEHHOMO OCThIBAHUS® MOJIyHEHHOIO COEANHEHNS U3BEKAIOT TPYObI

13 32XMMOB NO3MLMOHEPA M MPOCTABNSIOT HA CBAPHOM COEANHEHUMN M0 NOPSAKOBLIA HOMEP KPaCcKOW
WU MapKepHbIM KapaHAaLloM.

AHanornyHeIM cnocobomM CBapHOE CoeaMHEHME MapKUPYIOT, NPOCTaBSs HA HEM HOMEP Knema cBapLuvka. Napa-
METPbl PEXMMOB CBapK/ BBOAAT B NaMATb CBAPOYHOrO annapaTa B COOTBETCTBMM C NPUHATLIMU A5 UICNOSIb3YEMOro
TMNa getany NpuHUMnamMm n BO3MOXHOCTSMU CaMOro CBapoYHOro annapara (LUTPMXOBOM Ko, cuctema obpaTHoi
CBS131 AN PYYHOM BBOA,).

OcHoBHbLIM cnocobomM BBoAA MHDOPMaLMN SBASETCS LWTPUXOBOM KoA, MHPOpMaLMs C KOTOPOro C NOMOLLbIO
doTOONTMYECKOrO KapaHaalla BBOAMTCA B CUCTEMY yMNpaBieHNsa CBApO4HOro annapata. CuntelBaHMe Npomn3BOasaT
C IMaBHOIO LUTPMXOBOIO KOAA, PACMOSIOKEHHOIO B BEPXHEWN YaCTU 3TUKETKMU-HAKNENnkn. NMocne CYNTbIBAHUS LUITPUX-
KOoAa AaHHble aetanu ¢ 3H fomkHbI COOTBETCTBOBATL AAHHBIM, MOSBMBLUMMCS Ha aucniee annaparta. LLtpmnxoson
KOA, HAXOAALLMIACSA NOA, MAaBHbLIM LUTPUX-KOAOM, COAEPXUT AaHHbIE 4519 06PATHOrO OTCNEXUBAHUSA U3OENNA 1 Npn
CBapke n3nenuii He NcnosibdyeTcs. LLTpUX-KO4 CBapKyM HAHECEH Ha 3TUKeTKe 6enoro ueeTa, LUTPUX-Komd Npeanpo-
rpesa (a1 My®dT, UMEIOLLUX 3TOT PEXMM) Ha STUKETKE XENTOro ugeta.**

B cnyyae BBOAa NnapaMeTpoB CBapkM BPYYHYIO HEOOX0OMMO NOMb30BaTLCS Npunaraemoii k aetansam ¢ 3H nHoop-
MaLMOHHOM KapTO4KOW, coaepKaLlen MHOOopMaLmio 0 BEIMYUHE KOPPEKTUPOBKN BPEMEHN CBapPKWN B 3aBUCUMOCTH
OT OKpyXaroLLen TemnepaTypbl.

MHdopmauus o npoLecce CBapku perucTpupyeTca B namsaT annapara. Pacneyarka npoTokoia CBapku MOXeT
NPOMN3BOAMTLCS KakK MO OKOHYaHUM CBAPKU KaxOoro CTblka, Tak U Yyepesd onpeaeneHHble MPOMEXYTKMU BPEMEHN, B
3aBUCKMMOCTHK OT 06beMa NamsaTK annapara. Harpyxartb cBapeHHbIi Tpy6OnpoBOL BHYTPEHHUM AaBEHNEM MOXHO
yepes 10 - 30 MMH Nocne OxXNaxaeHns CoOegMHEHNS.

BHumanune! MydTbl ¢ 3H moryT npeaycmaTpmBaTtb BO3MOXHOCTb MOBTOPHOM cBapku**. [loBTOpHas cBapka
NMPOU3BOAMUTCSH B TOM CJly4yae, Korga eCTb COMHEHUS B Ka4eCTBe NoJIy4eHHOro COeAUHEHNS .

Mpwn ceBapke ¢ TpybamMm ceanoBbIX OTBOAOB CHavYana PEKOMEHAYETCS NPUBAPUTL OTBOL K MarucTpanbHom Tpybe
TpybonpoBoaa, a 3aTeM K ero naTpyoKy NoAroHAeTCs U NpuBapmBaeTcs 0TBOAHas Tpyba. B cnydae obHapyxeHns
Opaka npu cBapke 0TBOAA 3Ta CBapka 6pakyeTcst n psaomM Ha Tpybe NpuBapuBaeTCst HOBbIV OTBOA.

[ns cennoBbix OTBOAOB M APYrUX USAENNIA aHANOMMYHOMO TUMa NOCE CBAPKN N OXJIXAEHUS COEOUHEHMS MPON3-
BOOSIT CBEPJIOBKY (bpe3epoBaHme) CTEHKN TPYObl 4151 COeaUHEHUs BHYTPEHHWX MNOJIOCTEN 0TBOAA U MarncTpasibHOM
TpyObl. MNepen Havanom ¢ppesepoBaHns PEKOMEHAYETCS BbIAEPXATb CeAJI0BON 0TBOS, eLle B TedeHne 15 - 20 MuH.
(B LONOSIHEHME KO BPEMEHW €r0 OXJ1XAEHWS MPY CBApPKe).

Kak 6b110 y>Xe 0TMEeYEHO, CAaBNMBaAHNE KOHTaKTUPYIOLLMX MOBEPXHOCTEN TPYyObl 1 AeTanu obecrneymBaeTcs 3a
CYeT TeryIoBoro paclumpexuns Tpybel. NoaTtoMy, noarotaBnmeas Tpyobl K CBapke, BaXHO He TOJIbko obecneYynTb
Ka4yeCTBEHHYIO 3a4MCTKY KOHLLa TPYObl ANg yAaeHUsi TOBePXHOCTHOIrO OKUCJIEHHOIO 1 3arpsi3HEHHOr O CJlo,
HO 1 006ecneYnTb MMHMMasbHbI 3a30p MeXAY Hapy)XXHOI NOBEPXHOCTbIO TPYObl U BHYTPEHHEV NOBEPXHO-
cTblo petanu. MHaye, n3-3a oTCyTCTBMA CAABMIMBaHUA U HEOOXOAMMOro Te4eHus pacnsaea, nosjy4yeHme
Ka4yeCTBEeHHOro CBapHoOro coeguHeHusi 6yaet HEBO3MOXXHbIM.

HeTo4YHOCTb MOAroHKM CBapuBaEMbIX MOBEPXHOCTEN NPUBOAUT K NOSIBJIEHUIO 3a30POB U, Kak CNeacTBUe, K CHUXE-
HUIO MPOYHOCTHBIX XapakTEPUCTUK COeaNHEHMS. Ha BeNn4YnHy 3a3opa BAUSIET XapakTep MeEXaHN4eCcKo 06paboTkm
(3a4mncTkm) TpyO, MX OBaNIbHOCTb, N3rnb obpasyloLen TpyObl U ApYrve aHanornyHble GakTopbl

B cuny 8TUX NpUYUH, TOYHOCTM NOATOHKM CBapMBaeMbIX N30ENNIA [OMKHO YAENATLCS HE MEHbLUE BHUMAHMS, YEM
KOHTPOJIIO 3a COBNI0AEHMEM NAapaMeTPOB CBAPKU.

*M3BnekaTtb NoslydeHHOE CBApPHOE COeAMHEHME U3 3aXMMOB LEEHTPUPYIOLLLEro NprcnocobieHuns (no3uumoHepa) cneayeT TONbKo
nocJe ero NoJIHOro eCTECTBEHHOI 0 OXNaxAeHus, T.€. KOrga TeMnepartypa Ha MOBEPXHOCTH AeTanu cocTtasuT He 6onee 50 °C.
**[laHHble npuBoasaTes ans mydt FRIATEC.
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KOHTpOﬂb KAa4yecTBd CBEApPKHU Tp)’6 n COeagnHUTENIbHbIX AeTO.ﬂeﬁ

K kauecTBYy CBapHbIX COEANHEHW NPeabsABASIOTCS 0COOble TPEGOBaHUS, LIeSblo KOTOPLIX SIBASIETCS nonyyeH1e IKC-
NJYyTauMOHHO HafAEeXHOCTU COeANHEHUI, HEe YCTYNaIoLWMM Ha[,EeXXHOCTU CaMUX MOJIMATUIIEHOBbIX TPYO.

KoHTposib kayecTBa CBapHbIX COEANHEHWIA MPU3BAH BbISIBIATL BO3MOXHbIE UX AedEKTbI - HeAOMNYCTUMbIE OT-
KJIOHEHMS B MapamMeTpax LWBa oT TpeboBaHMii HOPMATUBHOM AOKYMEHTaLMKN, Y NPeAoTBPaLLaTh MPUYMHbBI UX NOSIB-
nexHus. NPUMEHUTENIbHO K CBAPHbLIM COEANHEHNSM MO TEPMUHOM «AedeKT» MOHNUMAIOT TakXe CTPYKTYPHbIE MUKPO-
N MaKpOHEOOHOPOAHOCTN, BO3HMKAIOLLME B CBAPHOM LLBE BCNEACTBUE HAPYLLEHW TEXHONOMM NOAFOTOBKM CBapW-
BaeMbIX KOHCTPYKLMIA, X COOPKM 1 CBapKW.

Mo cBoeMy pacnonoxeHuto aedekTbl NoapasaensioTcs Ha BHELWHUE V| BHYTPEHHUe.

TexHnyeckmne TpeboBaHUS K KOHTPOJSIIO Ka4eCTBa U METO/ibl UCMbITAHNI Pas3fiMyaloTcsa B 3aBUCMMOCTU OT crocoba
MOJy4EHUS BbINOSIHEHHBIX CBAPHbLIX COEAMHEHW: OOHM - AJ19 CBAPKM HArpPeTbiM MHCTPYMEHTOM BCTbIK U Apyrue - Ans
CBapku Npv NOMOLLM AeTanel ¢ 3aKnagHbIMU 3N1EKTPOHArPeBaTENSIMM.

B 3aBMCMMOCTW OT BO34ENCTBUS HA MaTepuas CBapHOro COEAMHEHUS, UCMOMb3YyEMbIE OJ1S1 OLLEHKW KayecTBa
CBapHbIX COEANHEHNIA METOALI KOHTPOJIS NOAPA3AENA0TCA Ha paspyLuaioLLme 1 HepaspyLualoLme.

Kpome 3Toro, Metoabl KOHTPOJIS NoapasfenstoTcs Ha obs3aTenbHble (3KCAPecc- MeToabl), NPOBOAUMbBIE MPKU
CTpoUTENbLCTBE NabopaTopPUSMMN CTPOUTENBHO-MOHTaXHbLIX OPraHM3aLmii U cneumnanbHble, KOTOPbIE PEKOMEHAYIOTCS
K MCMONb30BaHNIO OTPACEBBLIMU UCTILITATENIbHLIMU LIEHTPaMK B Cllydae HeE0BX0ANMMOCTU NOATBEPXAEHNS Pe3yib-
TaTOB 3KCMNPECC METOAO0B, NPOBEAEHUS YITYBIEHHBIX NCCNEA0BaHN U APYTUX Lenen.

MepeyeHb 0693aTENbHbLIX U CMeLnanbHbIX METOLOB KOHTPONSA A PasfinyHbIX CNoco60B CBapku NMpUBEOEH
BTabn. 4.1.3un4.1.4.
Tabnnua 4.1.3
Mepe4yeHb 0693aTeNnbHbIX METOAOB UCNbITAHUIA (3KCNpecc-MeTOA0B)

Cnoco6 ceapku

MeTtoab! uCnbITaHWI Harpetbim

etanamu ¢ 3H
MHCTPYMEHTOM BCTbIK A

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

(MakcumanbHOe yaoJIMHEHWE MPUY paspbiBE)
3. YnbTpa3BykoOBOM KOHTPOb +
4. TuapaBanyeckme 1 MHEBMATUYECKME NCTbITAHNS + +
5. VcnbiTaHne Ha cnnowmBaHmne +
6. VcnbiTaHye Ha OTPbIB +

Tabnuua 4.1.4

MepeyeHb cneunasnbHbIX METOA0B UCMIbITAHUNA

Cnoco0 ceapku
MeToabl ucnbiTaHni MHCTPI-‘I,;rep:::;‘MBCTHK Oetansmm ¢ 3H
1. McnbiTaHne Ha cTaTuyeckuii u3rno + -
2. VcnbiTaHye Npy NOCTOSAHHOM BHYTPEHHEM AaBJIEHUN + +
3. McnbiTaHne Ha ANUTENBHOE PacTaXeHNe +
4. VicnblTaHNe Ha CTOMKOCTb K yaapy = +

B yCnoBusiX CTPOUTENBHOIO MPON3BOACTBA UCMOMNb3YIOTCS TOMBKO 3KCMNPECC-MeTOoAbl, KOTOPbIe MOryT GbiTh TEX-
HMYECKWN NErko peannsoBaHbl C MCMNOb30BaHNEM LUMPOKO PacrnpoOCTPaHEHHOro UCMbITaTeNbHOro 06opya0BaHms
(pa3pblBHbIX MawnH, Npréopor Y3K 1 np.). [ns OLEHKM LUBOB 3KCMNPEeCcc-MeTogammn HeoGxoaMMbl OTHOCUTENBHO
HeBOo/IbLUME MPOMEXYTKM BPEMEHM (OT HECKOJIbKUX MUHYT A0 HECKOJIbKMX YACOB), B OTAINYME OT CrieumasibHbIX MeTo-
[0B, KOTOPbIE HarpasJ/ieHbl B OCHOBHOM Ha OnpeaesieHne 4iMTesbHON NPOYHOCTM 06pasL 0B CBapPHbLIX COeANHEHI
1 Ha NpoBeaeHre KOTOPbIX TPeBYI0TCs AeCATKMN, a UHOMAA U COTHM 4acoB.
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TpeboBaHUs 1 0COGEHHOCTN MPUMEHEHUS 3KCNPEeCC-MeTOA0B KOHTPONS

CBapHbIX COeANHEHUI BKJTIOYAIOT:

* BU3yaJibHbIVi KOHTPOJIb, KOTOPOMY MOABEPraloOTCHA COEOUHEHUS, BbINMOIHEHHbIE JTI0OLIM CMOCOOOM CBapKU
1 NPOBOAMMbIE NMYTEM NMOMCKA BHELUHUX NPU3HAKOB AedeKTOoB.

Buabl nedekToB BbISBNSEMbIX BU3YalbHbIM KOHTPOJIEM NMPUBEAEHbI HAXE B JAHHOM pa3fene;

* UCnbITaHME Ha OCeBOoe pacTsXXeHue (OTHOCUTENIbHOE YANMHEHNE NPU Pa3pbIBE), MCMOb3YEMOE
D11 COEAMHEHWNI, BbINONHEHHbIX CBAPKOWN HAarpeTbiIM MHCTPYMEHTOM BCThIK, M XapakTepuU3yloLLEE KAYECTBO LLIBA
no TUNYy paspyLUeHUs;

* ynbTpa3ByKoBOW KOHTPOb (Y3K) CTbIKOBbIX COEAMHEHNIN, MO3BONSAIOLLNNA BbISIBASTb
BHYTPEHHWNE CKPbITbie AedEKTbl TUMa ra30BbIX MOP, HECMIOWHOCTEN U MOCTOPOHHUX BKITIOYEHWNIA;

* ruapaenuvyeckue u NHeBMaTU4eCcKue UcnbiTaHug, NPOBOAUMbBIE NPU caaye TPyGonpoBoaa B SKCryatauuio,
KOTOPbLIM NMOABEPranTCs CBAPHbIE COEAVHEHMS, BbINMOSHEHHbIE KaK CBAPKOW HAarpeTbiM MHCTPYMEHTOM BCThIK,
Tak 1 CBapKOW AeTansaMu C 3aKnagHbIMU HarpeBaTensmu;

* UCMbITaHUE Ha CNTIOLUBAHUE, MPUMEHAEMOE AN COEANHEHUIA, MONMYYEHHbLIX MPY NOMOLLM AeTanein My@pToBOro
TMNa ¢ 3aknagHbIMU HarpeBaTensiMun, Npu KOTOPOM ONpenensaeTcsa NPOLLEHT AeKore3nn (OTpbiBa) CBAPHOrO LUBA;

* UcnbiTaHMe Ha OTPbIB, KOTOPOMY NMOABEPraloT CBapHbIE COeANHEHNS TPYD 1 CeaNI0BbIX OTBOLAOB
C 3aKnagHbIM1 HarpeeaTensiMu 1 Npu KOTOPOM ONPEeAENsSeTCs XxapakTep pa3pyLleHus.

Onsa npenynpexneHns 1 BbisBneHUs edeKTOB Npu COOPYXEHUM TPYOONPOBOAOB PEANNIYETCS CUCTEMHBIN NOA-
XO[, K MPOBEAEHMIO KOHTPOS KA4EeCTBa CBAPHbIX COEANHEHWIA C UCMNOJIb30BAaHNEM METOLOB, BK/IOYEHHBIX B Nnepe-
YyeHb 006s3aTesIbHbIX METOAMK KOHTPOJS. B npouecce cTponTenbCTBa OCYLLECTBASIOT BXOLHOW, ONEPaLMOHHbIN
1 NPUEMOYHbIV MPOU3BOACTBEHHBI KOHTPOJIb, @ TAKXKE KOHTPOJIb U NMPUEMKY BbINOJIHEHHbIX PA6OT 1 3aKOHYEHHbIX
CTPOUTENBCTBOM OOBEKTOB 3aKa34NKOM.

BX0OA4HOW KOHTPOJIb 3aK/l04AETCH B OLEHKEe MOCTYNaiowWmMx Ha 06bekT CTPOUTENbCTBA MaTepuranos: Tpyo,
COeaVHUTENbHbIX AeTanei n opyrux nagenuii. Npu BXogAHOM KOHTPOE MaTepuasoB cieayeT NPOBEePUTb BHELLIHUM
OCMOTPOM COOTBETCTBUE NX TPeOOBaHMAM CTaHAAPTOB MU OPYrMX HOPMATUBHbLIX CONPOBOANTENbHbIX JOKYMEH-
TOB. [MoapOo6GHO 0 BXOAHOM KOHTPOJIe BbiNo pacckasaHo B Pasaene 3 «TpaHcnopTupoBaHue, XpaHeHne n BXOOHOM
KOHTPOJ1b NMOJSIN3TUNEHOBLIX TPY6»

OnepawyoHHbIW KOHTPOJb NPOBOAMTCS Npu cOOpKe 1 cBapke TPybonpoBoAoB. OnepaLMOHHbIN KOHTPOSIb OKEH
OCYLLECTBNATLCS B XO€ BbINOJIHEHUS MPON3BOACTBEHHbIX Onepauunii u obecneynsaTb CBOEBPEMEHHOE BbISIBIEHNE
nedeKToB 1 NPUHATME MEP MO UX YCTPAHEHMIO U NPEeAYNPeXAEHMIO.

Mop, onepaunoHHBIM NOHMMAETCS KOHTPOJb, OCYLLECTBIISIEMbIV HA aTarne cTpouTeNnbcTBa Tpybonposoaa Heno-
CpeACcTBEHHLIMY UCMONIHUTENSAMN PabOoT (CBapLUMKOM 1 MAaCTEPOM, BEAYLLMM XYypHas NPOM3BOACTBEHHbLIX paboT)
B MPOLLECCE BbINOSIHEHNS BCEW LLEMOYKM TEXHONOMMYECKNX Onepauni, NpeaycMOTPEHHOM TEXHONOrMEN NOyYeHns
CBapHOro coeavHeHust. MNpy onepauroHHOM KOHTPOJIE, B HACTHOCTM, MPOBOASAT NPOBEPKY KAYECTBA NMOArOTOBKM TPy nop,
CcOOPKY 1 CBAPKY, KOHTPOJIb TEXHOMOMMYECKOro pexuma ceapkm. KauecTBo CBapHbIX COEANHEHMIA MPY ONEPaLMOHHOM
KOHTPOJIE KOHTPONNPYETCS BHELUHUM OCMOTPOM 1 USMEPEHUSIMU NPOU3BOAMTENEM PaboT (MaCTEPOM) C y4acTMEM,
npu HeOOX0AMMOCTU, CTPOUTENBHOW NnabopaTopun.

Mpwn onepaunoHHOM KOHTPOJIE MPOBOAUTCS TaKXe U3ro-
TOBJIEHWEe U UCMbITaHNe NPOGHbIX (AOMNYCKHbIX) CTbIKOB,
ABJISIOLLEECA BaXHeNLen Mepor No npeaynpexaneHuito
nosisneHus pgedekroB. TV UCMbITAHUS (MHOMAA Ha3blBAEMbIE
npeaynpeanTenbHbIM KOHTPOEM) MPOBOASATCS HA CTaAMM NOATO-
TOBKM K CTPOUTENLCTBY. KauecTBO NPOOHbIX CTHIKOB OLIEHMBAETCS
BMU3yasIbHbIM KOHTPOSIEM U MEXaHNYECKUMUN UCTBbITAHUSIMU C MPU-
BJIeYEHNEM CTpouTenbHO nabopatopun (dpoTto 4.2.8 - 4.2.9).
OTOT TUN ONEepPaLMOHHOrO KOHTPOJI PEKOMEHAYeTCs K pe-
rynsipHoMy npMMmeHeHuio 3aka34ynkom n obecrneymneaeT, Kak
MWHUMYM, MaKCUMaJibHYIO OTBETCTBEHHOCTb Moapsaaumnka
npu BbINOJIHEHUM UM KOMMJIeKca paboT no ceBapke.

CBapky NpOOHbIX CTbIKOB OCYLLECTBASAIOT B YC/IOBUSX, NPU-
ONUXEHHbIX K YCIOBUSIM CTPOUTENbLHOM naowaakn. NpobHblie
CTbIKM N3roTaBAMBalOTCA N3 OTPE3KOB MOINITUNEHOBLIX TPYO
AnnHoit He meHee 300 MM, cBapeHHbIX Mexay coboi npu no-
MOLLM HAarpeToro UHCTPYMEHTA BCTbIK UM MydT C 3aKkiagHbIMu ®0T0 4.2.8. McnbiTaHNs CTHIKOBbIX CBAPHbIX
HarpesaTenamu. coenuHeHunn B nabopartopum MKAMJACT
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®o10 4.2.9. ObpaseL; c pparMeHTOM CTbIKOBOIro CBapHOro coeaunHeHrus (1).
KOHTpOJIb kKa4ecTBa CBapHOIO LLBA MPOXOAUT MyTeM MEXaHUYECKOIro NCrbiTaHns ob6pasLa Ha pa3pbiBHOVM MaLLVHE.
lNpaBun/ibHO BbINOJIHEHHOE CBapHOE COeanHEeHne IBASEeTCs Hanbosiee npoy4HbiM mecTom 13 TpybonpoBoaa
Y HE IEMOHCTPUPYET Pa3pyLUEHN CBAPHOIo LUBA B XOAE UCIbITAHWI HA Pa3pbIiBHOM maLluvHe (ctagumm 2 mn 3).

[ns npoBHbIX CThIKOB, CBAPEHHbIX MexXay cobon MydTamu ¢ 3aknagHblMy HarpeBaTensiMmn, PEKOMeHOyeTcsl nc-
nonb3oBaTh TPYObI M AeTann N3 04HONM rpynnbl, COOTBETCTBYIOLLEN ANAMETPY CTPOSILLLErOCS BOAO- UM ra30npoBoaa.
9710 06YCNOBNEHO B OCHOBHOM TEM, YTO MYPTbl C 3aKagHbIMN HarpeBaTenem 60MbLUNX AMAMETPOB AOCTATOYHO
[0porun, NoaToMy Ajis NPoBepPkN paboTocnocobHOCTM 060PYA0BaHMS MOXHO MCMNOJb30BaTh AETaln MEHbLUErO
avameTpa, HO Bxoasime B ogHy rpynny. K ogH1M rpynnam TMNoBbIX NpeacTaBuTenei:
¢ TOCT 18599-2001 oTHOCUT TPYObl C HOMUHAJIbHLIM HaPYXHbIM ANAMETPOM - 63 MM 1 MeHee, 0T 75 0o 225 mm,

oT1 250 no 630 mm, 710 go 1200 mwm;

e [OCT P 50838-2009 oTHOCUT TPYyObl C HOMUHANBbHLIM HAPY>XHLIM ANAMETPOM - 75 MM 1 MeHee, oT 90 oo 200 MM,

225 no 315 mm, o1 355 0o 630 MMm;

KonnyecTtBo NpoOBHbIX CTLIKOB PEKOMEHAYETCA A0 3 LUT.

MpremMoUHbIii NPOU3BOACTBEHHbIV KOHTPOJIb — 3aK/1I04MTESbHBIN 3Tan KOMMieKkca MeponpusTuii no obecneye-
HUIO KaYecTBa CoopyXaeMblx TPy6onpoBoaoB. OH 3ak/o4aeTCs B NPOBEPKE KAYECTBA BbINOJIHEHHbIX CTPOUTENBHO-
MOHTaXHbIX PaboT, a Takke OTBETCTBEHHbIX KOHCTPYKLUMIA. [N NoAN3TUAEHOBbLIX TPYOONPOBOAOB NPUEMOYHBII
KOHTPOJIb KPOME MPOBEPKM COOTBETCTBUS Tpybonposoaa TpeboBaHUsAM NpoekTa, NpeaycMaTpuBaeT NpoBeaeHne
HepaspyLLAIOLLErO KOHTPOJIS CBAPHBLIX COEAMHEHN PU3NYECKMMN METOAAMU U TMAPABINYECKME UV NMHEBMATNYE-
CKue ncnblTaHmsa Tpybonpoeoaa Ha repMeTUYHOCTb.

KOHTpOsb BbINOJIHEHHBbIX PAGOT 3aKa34MKOM 3aKJIOHAETCS B MPOBEPKE COOTBETCTBMS CMOHTMPOBAHHO BOJO-
W rasopacnpeaennTesnbHoOM CUCTEMbI MPOEKTY U NPEACTaBIEHHOM UCNONIHUTENbHOW A0KYMEHTaUMn, TpeboBaHSIM
CTPOUTENbHbLIX HOPM 1 Npaswi. o pesynsTataMm NPUHUMAaEeTCs peLleHre No npuemMke 06bekTa B SKCrayaTaumio.

Bu3yanbHbI KOHTPONDb CTLIKOBBIX COEAUHEHUN

Bu3yanbHbIi KOHTPOSIb CBAPHbIX COEAUHEHNIA 1 U3MEPUTESbHBIA KOHTPOJIb FEOMETPUYECKMX NapamMeTPOB AOSIXKHbI
NPOV3BOAUTLCS Ha BCEX CBAPHbLIX COEAUHEHUSIX.

>

B makc
—_—

B MuH
—_—

Puc. 4.2.19. lNapameTpsbl rpata
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Tabnuua 4.1.5
MapameTpbl HAPYXXHOIO rpaTta

dakTnyeckas ToNlMUHA

BbicoTa rpata V, Mmm LLvpuHa rpata B, mm

CTEHKM TPYyObl, MM

MMWH. MaKc. : Makc.
no5 1,5 2,5 3 6

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

BHelwHUi BUA, CBapHbIX COeAUHEHUI, BbINMOJIHEHHbIX CBAPKOW HarpeTbiM MHCTPYMEHTOM BCTbIK, AOJDKEH
oTBeYaThb ClieayloWumM TpeboBaHuaM:
¢ pa3Mepbl BaJIMKOB HAPY>XHOIO rpaTa LWBOB B 3aBUCUMOCTW OT TOJILLMHBLI CTEHKM CBapMBaeMbIx TPyO (oeTaneit)
JOJIXHbI COOTBETCTBOBAThL Tabnuue 4.1.5;
* BaJIMKM CBAPHOIO LLIBA AOKHbI ObITb CUMMETPUYHO U PABHOMEPHO pacnpenenieHbl N0 OKPYXXHOCTU CBapPEHHbIX TPYO;
¢ CMeELLEHNE HAPYXHbIX KPOMOK CBapuBaeMbIX 3aroTOBOK He AOMKHO npeBbiwaTh 10% OT TONWMHBLI CTEHKN
TpyObI (meTanu);
* BNaguHa Mmexay Banukamu rpata ( A — NTMHUS CNNaBieHUsa Hapy>KHbIX NOBEPXHOCTEN BaSIMKOB rpaTta)
He O0JKHA HaXOAMUTLCS HUXE HAaPYXXHOW MOBEpPXHOCTU TPYD (aetanei);
* CUMMETPUYHOCTD LLIBA (OTHOLLEHWE LUMPUHBI HAPYXHbIX BANIMKOB rpaTa Kk 00LLen LunpuHe rpata) fomkHa 6biTb
B npegenax 0,3 - 0,7 B noboit Touke wBea. MNpu ceapke Tpyd C COEANHUTENBHBIMU AETANIIMU 3TO OTHOLLUEHME
ponyckaetcs B npegenax 0,2 - 0,8;
* UBET BaJIMKOB A0JIXEH OblTb OAHOrO LLBETA C TPYOOW U HE UMETL TPELLWH, NMOP Y MHOPOLHbLIX BKIIOYEHNIA;
¢ Yrosl U3/10Ma CBapeHHbIX TPYO unn TpyObl U COEAUHUTENBHOM AETaNN HE A0JIXEH NPEBbLILIATL BENYMHDBI B 5°.

Tabnuua 4.1.6
Kputepum oueHkn cBapHbIX CTbIKOBbIX CO€ AUHEHN BHELUHUM OCMOTPOM

KpaTKoe onucaHue Bo3moxHas npnivHa BO3HUKHOBEHUSA

1. XopoLuuii WoB ¢ raakumMm 1 CUMMETPUYHBIMA CobGnioieHne Bcex TeXHOJIOrMYEeCKMX NapameTpoB
BasIkaMu rpaTta oKpyrnon oopmbl CBapKu B Npeaenax Hopmebl

Kputepum oueHku:

Pasmepbl HapyxHOro rpata

M BHELLHMI BM, LLBA
COOTBETCTBYIOT TPEOGOBAHUSAM
Tabnuubl 4.1.5.
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Tabnuua 4.1.6

Kputepum oueHku cBapHbIX CTbIKOBbIX CO€AUHEHU BHELULHUM OCMOTPOM

KpaTKoe onucaHue Bo3amoxHas npnivHa BO3HUKHOBEHUSA

2. bpak. LLloB ¢ HECMMMETPUYHBIMM Bannkamm rpata
OMNHAKOBOW BbICOTbI B OAHOW MI0OCKOCTU,
HO Pa3NINYHOM B MPOTUBOMOJIOXKHbIX TOYKaX LLBa

MpeBbILLEHNE AOMYCTMMOro 3a30pa Mexay
Topuamu TpyG nepen, cBapkom

Kputepumn oueHkn:
Pasnunuyme no Beicote 60nee 50%
B MPOTMBOMOJIOXHbIX TOYKaX LUBA.

3. Bpak.
Manbiii rpaT okpyrnon popmebl

HepocTtaTo4yHOE faBneHme npu ocagke wea

Kputepumn oueHkn:

BenuumnHa HapyXHOro rparta

Mo BbICOTE U LUMPUHE MEHBbLLIE
HUXKHUX NPeaeNbHbIX 3HA4YEHN,
npvBeaeHHbIX B Tabnuue 4.1.5.

nnm Manoe BpemMs nporpesa

4. bpak.
BonbLwoi rpat okpyrnon popmel

YpeamepHoe BpeMs nporpesa
W NOBbILLEHHAa TeMneparypa HarpesaTens

Kputepumn oueHku:

BennunnHa HapyxHoro rpata

Mo BbICOTE U LUMPUHe Bosible
BEPXHUX NPEAENbHbIX 3HAYEHUN,
npuBeaeHHbIX B Tabnuvubl 4.1.5.

5. bpak.
HecnmMMeTpuyHbIN rpat rno BCen OKPY>XXHOCTH LLBa

PasnuyHbIi maTepuan ceapmBaemMbix TPyO
vnu getanen (M3100 c M380), nnm ToNWMHBLI CTEHOK

KpuTtepumn oueHku:

Paznunuyme no BbICOTE N LUMPUHE
BasSIMKOB rpaTta no Bcen
OKPY>XHOCTM WwBa npesblwaeTt 40%.

6. Bpak. Bbicokuii 1 y3Kkuii rpar,
Kak NpaBuio, He KacaloLwmiicsa KpasMmmn TpyObl

YpesmepHoe AaBneHve Npu ocaake CTbika
Mpw NOHWXEHHON TemMnepaType HarpesaTens

Kputepumn oueHkn:
BbicoTa Banukos rpata
60onblue U1 paBHa ero WmpuHe
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Tabnuua 4.1.6
Kputepum oueHkn cBapHbIX CTbIKOBbIX CO€ AUHEHN BHELUHUM OCMOTPOM

KpaTKoe onucaHue Bo3moxHas npnivHa BO3HUKHOBEHUS

7. bpak. Hnakas Temnepartypa Harpesartens
Manbiii rpat ¢ rnybokon BnaguHom Mexay Banmkamu npu HeAOCTaTO4YHOM BPEMEHM Nporpesa

Kputepum oueHku:

YcTbe BnaauHbl pacnosioxXeHo

HEeXe HapY>XXHOM U1 Bbille BHYTPEHHEN
obpasyoLmx Tpyo

8. bpak. HepaBHOMEPHOCTb
(acCMMMEeTPUYHOCTb) BanMKOB rpaTta

Kputepum oueHku:

Pasnunyme no BbicOTE BaNMKOB
rpaTta B O4HO NIOCKOCT

1 6onee 40% ¢ ogHOBPEMEHHbLIM
cMelleHneM 06pasyoLmnx Tpyo
6onee 10% OT TOJILLMHBLI CTEHKU

9. Bpak. HepaBHOMepHOE pacnpeaeneHuve rpata CobnoeHre BCEX TEXHOOMMYECKMX NapaMeTpoB
no NnepunmMeTpy wBa CBapkKu B npepgenax HoOpMbl

KpuTtepum oueHku:

BbicoTa rpata B MecTe HepaBHOMEPHOT O BbIXoAa
60/iblle ero WNpHbI,

BNaZivHa Mexay Basvkamu rpata

HEeYeTKO BbipaXeHa UM OTCYTCTBYET.

B NnpOTMBONOIOXHOM TOYKE LIBA

rpaTt UMeeT pa3mepbl, MeHbLUne Ha 50% v 6onee

10. Bpak. YpeamepHas Temnepatypa Harpesartens,
LLIoB C MHOIrOYMCAIEHHBIMM HAPY>XHbBIMW 3Ha4YeHne, KOTOPOW BbiLLE TEMMepaTypbl
pakoBMHaAMK NO BCEMY NMEPUMETPY, OECTPYKUMM OaHHOW Mapku NOANaTUNEHA.
C KOHUEHTpaumen no kpasm rpata, C BO3MOXHbIMW 3aBbllLEHHbIE 3HAYEHUS MO Bnare
cnegamMm NonepeyHoro pacTPeCKUBaHus M NETYYUM COEANHEHUSAM

Kputepuu oueHku:
MHoOro4mMcneHHble paKkoBUHbI,
pacrnosfioXeHHble

BMIOTHYIO APYF K Apyry

www.icaplast.ru MKAMNNACT
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BusyanbHbI KOHTPONL cOEANHEHUN,
BbINOSIHEHHbIX NPU NomoLm paetanen ¢ 3H

Ans coeanHeHui, BbINOJIHEHHbIX NPU NoMoLwwm aetanen (PUTUHIOB) C 3aK1aAHbIMUN SNIEKTPOHarpeBaTensamm,
K 9KCnpecc-MmeToAamM KOHTPOJIS OTHOCSHT:
* BU3yasibHbI KOHTPOSb U rMgpasanyeckne nam nHeBmMaTnyeckme UCnbiTaHus,
KOTOPbIM NOABEPralTCs BCe COeANHEHNS;
* MCNbITaHME Ha cnaLwWMBaHue (N getanen MmygToBOro Tuna) n oTpbiB (4159 CeNOBbIX OTBOAOB), MCMOJIb3yEMbIE
B OCHOBHOM TOJ1bKO MPU OLEHKe KBanudmkauum ceapLivka Ha atane nogrotoBkn K CTPDOUTENbCTBY.

BusyanbHOMY KOHTPOJIIO NoAJiexaTt Bce cBapHble coeauHeHus. lNpu 3ToM BHELWHU BUa coeanHeHnn
AOJDKEH OTBe4YaTb C/IeAylLwnM TpeOoBaHUaM:

e Tpybbl 32 NpeaenamMm CoeauHUTENbHOW AeTanu OMKHbI UMETb Ciebl MEXaHMYECKOM 00paboTKM (3a4NCTKN);

* NHAMKATOPbLI CBAPKM AeTanen OO/KHbI HAXOOUTLCH B BbIABUHYTOM MNONIOXEHWN;

* Yron n3noma CBapeHHbIX TPy nnm Tpybbl 1 COEANHNTENBHOM AeTann He JOMKEH NPEeBbIWATL 5 °;

* NOBEPXHOCTb AeTanen He A0J/KHA UMETb CNefoB TeMNepaTypHoOn AedopmaLmm Uiam CropeBLLEro NoNU3TUIIEHA;
* M0 NepuUMeETPY AeTann He JOMKHO ObITh CNeaoB pacniasa NonaTuIeHa, BO3HMKLLErO B MPOLECCE CBAPKU.

Bu3yanbHblil KOHTPOSIb COEANHEHWNI, BLIMOSHEHHBIN AETaNSAMN C 3aKNafHbIMM HarpeBaTensMu, 4acTo AaeT WH-
dopmaumto o ToM: 6bin NPOBEAEH NPOLLECC CBapPKU UK HeT. O6 3TOM cyasT Mo NOMOXKEHUIO MHANKATOPOB CBapKM.
Mockonbky NOBEPXHOCTL KOHTAKTa CKPbITa OT rna3 HabnoaaTeNns NOBEPXHOCTLIO AeTanu, CyAnUTb N0 BHELLIHMM Npu-
3HaKkaM O TOM, Kak NpoTekanu npoLecckl GopMUPOBAHNSA CBAPHOIO COEAMHEHUS, [OCTATOYHO CNIOXHO. MNoaTomy
BHELLUHWIA BUA, MOBEPXHOCTU AETANN ML B PEAKUX ClyYasx SBASETCS AOCTAaTOYHbIM NPU3HAKOM A OTOPaKoBKM
CBapHOro wWBa. XapakrepucTmkaMmmn Hannuns gedekra MoxeT cTaTb 4edopMnpoBaHHas MOBEPXHOCTb AeTanu Unm
BUOMMOE MNOsIB/IEHNE pacr/iaBa B 30HE COMPUKOCHOBEHUS.

KpurTepum oLeHK1 BHELLHErO BUAA COEAUHEHWIA, BbINOJIHEHHBIX MPWY NOMOLUM AeTanei ¢ 3akagHbIMn HarpeeaTte-
MU, NpyBeaeHsl B Tabnvue 4.1.7. Pe3ynbTaTbl BHELUHErO OCMOTPA CHUTAIOT MOSIOXUTESTbHLIMU, ECNTIV COEOUHEHUS
OTBEYaloT BCeM TpeboBaHUAM, NPeabsBisieMbIM K BHELLHEMY BUAY U KPUTEPUSIM OLIEHKU OedEKTOB.

MpoponxeHue Tabnuupl 4.1.7
Kputepun oueHku getanein Myq§pToBOro Tuna n ceasioBbix OTBOA0B BHELUHUM OCMOTPOM

KpaTtkoe onucaHue Bo3mo)xHas npuiMHa BOSHUKHOBEHUS

1. XopoLuee coeavHeHue, getasb NJ10THO CobnoaeHne TEXHONOMMYECKNX ornepaLymii
OXBaTbIBAET KOHLLbI CBApPMBAEMBbIX TPYO, MHAMKATOPSI 1 NapamMeTpOB CBApPKM B Npeaenax HopMbl
CBapKU BbICTYNAIOT HAJ, MOBEPXHOCTLIO AeTanm

KpuTepumn oueHKun:
[Magkas nesepxHOCTb AeTanm {

6€e3 BUANMbIX 3a30P0B _W
U

2. Bpak. 3a3op mexay o6xBaTbiBaloOLLEN HacTbio YpeamepHasa 06paboTka NoBepXHOCTN TPYObI
netanu n Tpyboi W OBaJIbHOCTb TPYOhI

p
Kputepumn ougHku: %

Bonee 0,5 mm T

3. Bpak. HepocTtaTo4yHoe 3arnybneHne KOHLLOB TPyO BHYTPb
HenapannensHoOCTb petanu unm gedopmaums coeguHeHus
(vckpuBneHue ocei TpyObl 1 oeTann) [0 ero oCTbiBaHU4A

KpuTtepumn oueHku:
Bonee 2,0 MM Ha piHe L=3¢ | 4% W I

MKANNACT www.icaplast.ru
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MpononxeHue Tabnunupl 4.1.7

KpuTtepun oueHku getaneit Mmy¢pTOBOro Tvna u ceasioBbiXx OTBOA0B BHELUHUM OCMOTPOM

KpaTKoe onucaHue Bo3moxHas npnivHa BO3HUKHOBEHUS

4. bpak. YacTn4yHoe nosBneHne pacniasa
nonuaTuieHa rno Topuam getanu

CpoBur TpyObl B NpoLLEecce CBapKn
WM CMeLLEeHMe cnnpanm

Kputepum oueHku:
He ponyckaeTtcs

m
=

5. bpak.
MHamnkaTopbl CBAPKM B UCXOAHOM MOSIOXEHUN

HepocTtaToyHOe BpeMs CBapKu v HeLoCTaTo4HOe
HanpsaXxeHue, nogasaemMoe Ha cnvpasnb getanmn

Kputepum oueHku:
He ponyckaeTtcs

o

6. Bpak.
MecTHOe pacnsiaBneH1e NoBEPXHOCTU AeTanu

YpeamepHoe BpeMs Harpesa
NN HanpaxeHune nMTaHna

Kputepum oueHku:
He ponyckaeTtcs

<o

I
R

7. XopoLluee coeagnHeHune,
OTBOZ, MJIOTHO 0bsieraeT NOBEePXHOCTb TPYObI

CobniofeHne TEXHONOrMYecKknx onepaumi
1 NapaMeTpoB CBapKu B Npeaenax HopMbl

Kputepum oLeHku:
MMapgkasi NoBepPXHOCTb OTBOAA
6€e3 CKPUBJIEHUIA 1 3a30POB

e

8. bpak. 3a30p mexay oxBaTbiBaOLWEN
4yacTblo geTanu n Tpyboi

YpeamepHas 06paboTka NOBEPXHOCTN TPYObI
nnn HegoCcTaTo4yHoOe ycunane npmxatna otsoaa

Kputepuu oLeHku:
Bonee 0,5 mm

o

1

O KayecTBe NOJIlY4EHHOr0 COeANHEHNSI MOXHO CyauTb U NO pacrnevyaTke napamMeTpoB CBapku, KOTOPYIO MosyyaloT

Mpoknagka n MoHTaX NnonnaTuneHosbix Tpybonposopos

OT 3aMOMKMHAaIOLLEro YCTPONCTBA CBAPOYHOro annapaTa. Takasi pacneyaTka B BUae HeG0bLLIOro NPOTOKOMA, MOXET
[aTb BCIO HEOOGXoanMYio MHdOopMaLmMIo 06 YyCIIOBUSAX CBAPKU: TEXHOIOIMYECKUX NapamMeTpax, Temnepatype Bo3ayxa,

TUNE CoeaNHUTENbHON aeTanu n 1.4,

CpaBHUTENbHBbI aHaNM3 NOJy4EeHHbIX PacneyaTok ¢ NacrnopTHbIMU TPEOOBAHNAMM Ha AaHHbI BUO COeANHNTESb-
HOW AeTanm aBnsieTcs 06bEKTVUBHBLIM NoKasaTenem s Toro, YTo 6bl FOBOPUTb O HAAEXHOCTM KaXK40ro NoJly4eHHOro
coeanHeHns. CoOOTBETCTBEHHO, NPV NPOoBeaeH paboT Ha Tpacce CTPOUTENbCTBA A0/KHA OblTb 0O6ecneyeHa To4Has
MapKMPOBKa CBAPHbIX COEAVHEHWNII B COOTBETCTBMI C NOPSAKOBLIM HOMEPOM CBapO4YHOro NpoToKona.

www.icaplast.ru
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UcnbitaHme HanopHeix Tpybonposopos us M3
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Paspen 5.
UcnbiTaHue HanopHbix Tpybonposogos us M3
UcnbitaHme Tpybonpoeofoe BOJOCHABXEHMS U KOHAAU3ALMUK

CornacHo CHuIM 3.05.04 nonnatuneHoBble TPYG0MNPOBOAbl BOAOCHAOXEHMS U KAHANM3aLMN UCMbITIBAKOT Ha MPOY-
HOCTb M MJIOTHOCTb (FePMETUYHOCTbL) r’MApPaBANYECKUM NN MTHEBMATUYEeCKUM CnocoboM ABaxabl (MpeaBapuTesibHoe
1 OKOHYaTENbHOE).

MpenBapuTenbHOE UCNbITaTENIbHOE (M30LITOYHOE) MIMAPABNVNYECKOE AABIEHNE MPU UCMNbITAHMM Ha MPOYHOCTb, Bbl-
NOJIHSEMOE [0 3aChIMNKN TPaHLLEN U YCTAHOBKU apMaTypbl (MMAPAHTOB, NPEAOXPaHUTENbHBIX KilanaHoB, BaHTY30B),
OOJIXHO ObITb PABHO pacyeTHOMY paboyemy AaBSIEHMIO, YMHOXEHHOMY Ha Ko3dduumeHT 1,5.

OKOHYaTenbLHOE NCMbITAaTENbHOE MMAPAaBIMYECKOE AaBNIEHME NPU UCTITAHMSX HA MNIOTHOCTb, BbIMOJIHAEMbIX MO-
CJle 3aCbInku TpaHLLEW 1 3aBEPLLEHUS BCeX paboT Ha AaHHOM y4acTke TpybonpoBoaa, HO 10 YCTaHOBKU rMApPaHTOB,
NnpeaoxpaHnUTeNbHbIX KnanaHoB 1 BaHTY30B, BMECTO KOTOPbIX HA BPEMSsi UCMbITaHNS YCTaHaBAMBAIOT 3arfyLUKWU,
[OJIKHO BbITb PABHO pacHeTHOMY paboyeMy AaBNeHUI0, YMHOXEHHOMY Ha koaddurumeHT 1,3.

MapaBnmyeckne UcnbiTaHMsA Ha repMeTUHHOCTL N3 TpybonpoBoaa NPOBOASTCS TONILKO Nocne ero npebbiBaHus
noA AaBneHuemM B TEHEHUN onpeaesieHHoro BpeMeHu MNprynHa aToro 06bACHAETCSA TEM, YTO Mo, AaBfEeHMeM NoNNaTU-
JIeHOBbIE TPYObl YBENNYMBAIOTCS B AMAMETPE, HTO NPOSIBASIETCS TOJSIbKO B TEHEHUN NEPBLIX CYTOK QYHKLNOHNPOBAHNS
Tpybonposoaa. lNaageHne paBneHus, Bbi3BaHHOE pacLluMpeHmnem Tpyo, MoOXeT OblTb HEMPaBUIbHO NCTOJIKOBAHO, Kak
yTeYKa, ECIN UCMbITAHNE HA FEPMETUYHOCTL BYAET NPOBEAEHO CANLLKOM paHo. OB6bIMHO TPy6oNpoBOALI BOAOCHAO-
XEHVS 1 KaHANN3auUKn NCNbITLIBAKOT MMAPaBINYECKMM CNOCOBOM.

NMHeBMaTHU4YECKUE UCNbITaHNA TPYOONPOBOAORB NPU UX HAa3€eMHOW U HAA3EeMHOI NpoKaagKax
MHeBMaTUYECKME UCMbITaHUS TPYOOMNPOBOAOB MNPU UX HA3EMHO U HaA3EMHOI NPOKIIaaKax NPOU3BOASAT B Clieyto-

LWKMX cny4dasax: TeMmnepartypa okpyxatoiero so3ayxa Hmke 0°C; npuMeHeHne BoAbl HEAOMYCTUMO MO TEXHNYECKUM

nprvyYnHam; Boaa B HEOOXO0OMMOM KONMYECTBE OTCYTCTBYET. [OpsA0K MHEBMATUYECKMX UCTIbITAHNA TPYOONPOBOAOB

1 TpeboBaHmnsa 6€30MaCHOCTU NPU UCTILITAHUSX YCTAHABINBAKOTCS MPOEKTOM.

Bonee nogpobHas nHdopmauus no NpoBeneHuto cnbiTaHuii cogepxmntcsa B CHulM 3.05.04 u CM 40-102-2000.

BHumanue!!! Ecnu Tpy6onpoBog BoA0CHaGXeHUS Nan KaHanu3aumm Obi10 PELEeHO UCTbITbIBAaTb MHEBMa-
TUYECKMUM CrocoGom, TO 3HaYEeHUe ONPeCcCOBOYHOr0 AaBJIEHUsl PacCYUTbIBaeTCS Kak 15l rasonpoeoaa.

Mpumep pacuyeTa onpPecCcoOBOYHOrO AaBJIEHUNA: 5. MRS
1. PaccuuTtbiBaeM MakcumanbHoe pabouyee faBneHue: MOP= —————— |
roe MRS - MmHuManbHas gnmMtenbHas NPoOYHOCTL, MlMa C-(SDR-1)
C - Koo dUMUMEHT 3anaca NPOYHOCTU (4715 NONUITUIIEHOBbLIX ra30NpPOBOOOB = 2,5)
SDR - cTaHgapTHOEe pa3MepHOe OTHOLLIEHNE
2. PaccuuTbiBaeM 3Ha4€HUEe ONpPecCOBO4YHOr0 AaBJ/ieHUS: P..=13MOP

Ecnu npu nHeBMaTU4eCKNX NCNbITaHUSAX PacyeT ONPeCcCOBOYHOMO AAB/IEHUS MPOBOANTL Kak 4S5 r’MApaBAnyYeCcKux
MCNbITaHWI (rae koapdnuMeHT 3anaca NPOYHOCTM AN Bogonpoeoaa = 1,25), To AaHHas CUTyaumMs MOXET NPMBECTHU
K pa3pyLLeHmio Tpybonporoaa, T.K. 3Ha4YeHe ONpecCcoBOYHOIO AaBneHuns 6yaeT npesbilaTh B 2 pasa oT AOMyCTu-
MOTO ANS MHEBMATUYECKNX UCTbITAHUN.

UcnbitaHue Tpybonposoaos rasocHabxeHus

MpaHWLa y4aCcTKOB 1 Cxema NpoBeAeHUs UCTbITaHN onpenensioTcs paboyein fokyMmeHTaumein. VicnbitaHns raso-
NPOBOLOB NPOU3BOAAT NPU TeMnepaTtype TpyObl He Huxe MuHyc 15°C.

MpenBapuTeNbHLIE UCMbITAHNUS MONMSTUIIEHOBLIX TPYOONPOBOAOB HA rEPMETUHHOCTL MPOBOAAT NEPES, X YKI1aaKOM (Npo-
TSKKOM — NPy OECTPAHLLENHBIX METOAAX CTPOUTENLCTRA). ICNbITaHNs NpU 3TOM PEKOMEHAYETCA MPOBOANTL B TeUeHne 14.
[MoAroToBNEHHbIE YHACTKU (NNETU, BYXTbI AN KaTyLLUKM) NONN3TUIEHOBLIX Fa30MPOBOAOB UCMbLITLIBAIOT HA FEPMETUYHOCTb
B COOTBETCTBUM C TpeboraHusiMn CHuIM 42-01 K gaHHOM kaTteropumv rasonposoga v nonoxerHusamm Cr 42-101.

OKOHYaTenNbHbIE NCTMLITAHUSA NOIMITUIIEHOBbLIX FA30MNPOBOAOB HA FTEPMETUYHOCTbL MPOU3BOAST NOCIE NONHON (A0
NPOEKTHBLIX OTMETOK) 3aChIMNKM TPAHLLEN U MOCHE NPOTSXKKM NOIM3TUIIEHOBOW NJIETU B COOTBETCTBUN C TpeboBa-
Huamm CHulM 42-01 k gaHHOM KaTeropum razonpoeoga n nonoxexHnamn Cr 42-101.

Bonee nogpobHas nHdopmaums no NpoBeaeHus ncnolitaHunin cogepxxmtesa B CHulM 42-01, CIM 42-101 1 CIM 42-108.
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MpunoxexHune A

XuMuueckas ctorkocTb Tpyb na 13

Tabnuua 1

XumMuueckas cToikocTb Tpyo us N3 npu pasnuyHbix Temneparypax

BewecTBO

KoHueHTpauus

Temnepatypa Xumunyeckas

°C CTOMNKOCTb
AounuHoBas KMcnoTa HachiLueHHbIR BOAHLIIA 60 C
pacTBop
20 C
I .
6,13% H;Icl:/IBcB)O,EI,HbIM 40 c
paceop 60 c
A30THas kucnorta
. . 20 (6]
40%-Hbllh BOOHbIN 40 )
pacTtBop 60 H
. . 20 C
a30006pasHbIi, cyxoin,
100%-HbI, YACTbIN 40 c
AMMumak ’ 60 C
BoaHbIN, HACbILLLEHHbIN 40 C
Ha xonoae 60 C
AMMOHMS KADGOHAT 50%-HbIVi BOOHbIN 40 C
P pacTBop 60 C
BoAHbIli HACBILLLEHHbIN 40 C
AMMOHUSA HUTPAT pacTsop 60 o
HachbILweHHbIN BOOHbIN 20 >
AMMOHUS cynbdaT H aCTBO A 40 C
pacTeop 60 c
BopaHbiii pacTBop Ntob0oi 20 C
AMMOHUS cynbdug, A P P 40 C
KOHLIEHTpaLMn
60 C
BogaHbiii pacTBop Nntoboii 40 C
AmMOHus pochat KOHLIEHTpaLun 60 C
HacblILWeHHbIV BOAHbIN 40 C
AMMOHNSA xnopug, PACTEOP 60 c
20 C
AHuUNMHa xnoprugpat To xe 40 C
60 (@)
20 C
AueTanbaerug, TEexXHUYeCcKN YNCTbIN 40 O
60 (6]
20 C
AueToH To xe 40 C
60 C
Bapwusa conu BO'DLH bl€ pacTBopel 60 C
nto60oI KOHUEHTPaL MK
20 C
BeHanH TexHUYeCKN YNCTbIN 40 C
60 (@)
BogaHbiii pacTtBop ntob0oi 20 >
BeH3olHas kucnoTta A P P 40 C
KOHLIEHTpaLMn
60 C
BopHas kuenota BogaHblii pacTBop Ntob0i 40 (¢}
KOHLIEHTpaLmn 60 C
HacblILWeHHbIV BOAHbIN 20 H
Bpom e acTBO . 40 H
pacreop 60 H

’ www.icaplast.ru 0
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MpoponxeHue Tabnnupl 1
Xumunyeckas cToikocTb Tpyo u3 M3 npu pasnnyHbiX Temneparypax

Temnepatypa Xumuyeckas
BewecTBO KoHueHTpauusa c CTOWKOCTD

20 (¢}
BPOMMCTOBOAOPOAHAA 50%-HbIl1 BOAHbI PACTBOP 40 C
KucnoTa
60 C
o 20 C
byTaH TexHnyecknin 60 c
Bytagnen To xe 20 C
20 C
BytaHon To xe 40 C
60 C
20 C
bytunauetat To xe 60 0
BuHunauetat To xe 20 C
20 C
BuHHasa kncnorta Jiobas BogHas 40 C
60 C
20 C
BuHo no6oe Toprosas 40 C
60 C
BuckosHonpsaannbHbIn 20 C
pacTBop ) 40 C
60 C
Bopa ouctunnmpoBaHHas,
NeMnHepanm3oBaHHas, - 60 C
obecconeHHas
Boga muHepanbHas - 60 C
Bopa mopckas - 60 C
20 C
Bogopog TexHn4yeckun 40 C
60 C
o 20 C
Bogopoga xnopucTein TeXHMq? clin . 40 C
razoobpasHbiii 100%-Hbil
60 C
20 C
30%-HbIli BOOHbBIN PacTBOP 40 C
Bonopopaa nepekncb 60 C
90%-HbIlM BOOHBIM pacTBOP 20 c
40 H
Bospayx cxatbiin, copepxalumni 20 C
Macno i 40 C
o N . 20 C
[ekcaH 100%-HbIA, TEXHUYECKNI 60 0
o . 20 C
OTUNEHTINKOb 100%-HbliA 60 C
"nMnkonesas (ykcycHas) . . 20 C
37%-HbIl1 BOAHbLI PAacTBOP 40 C
KucnoTa
60 C
nnuepwuH TexHn4eckunin 40 C
60 C
B . Soii 20 C
FrioKosa OJHbIli pacTBOp 060 0 c
KOHLeHTpauum 60 o
o 20 C
JexkanuH TexHn4yeckum 60 o
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MpononxeHue Tabnunupl 1

Xumuyeckas CToikocTb Tpyo 13 M3 npu pasnuyHbiX Temneparypax

Temnepatypa XumMmuuyeckas

BewecTBO KoHueHTpauusa c P
20 C
Onbytundranar To xe 40 (0]
60 (0]
20 C
Jurnvkonesas kKncnoTa 30%-Hbli BOAHBIN pacTBOP 40 C
60 C
20 C
Adumetnndopmamug, TexHN4eCcKnin YNCTbIN 40 C
60 (0]
OnaTtunosbii acdup To xe 120 (0]
OdumeTnnamumH TexHu4yeckunin 20 C
20 C
OdumeTnndopmamng To xe 40 C
60 (0]
20 C
AdunokcaH To xe 40 C
60 C
20 (0]
OnxnopbeHson To xe 60 H
OnxnopataH To xe 20 H
AunatnnamumH To xe 20 H
AnaTtunosbii acdup To xe 20 (0]
20 C
JOybunbHasa kucnota Jliobas BogHas 40 C
60 C
o . 40 C
XenatuH JTo60oi BOAHbIN 60 C
20 C
M3onponaHon TexHunyeckui 40 C
60 C
" . T 20 (0]
30MpPONUIIOBLIN adurp 0 Xe 60 H
Nop, 6,5%-HbIll pacTBOP B 3TAHOSE 20 C
20 C
Kanna aniomocynbedar 50%-HblIn BOOHBIN 40 C
60 C
HacbILWeHHbI BOOHbIN 20 C
Kanusa 6uxpomar t aCTBO A 40 C
pacTeop 60 c
20 C
Kanusa nognt HacbilweHHbIn 40 C
60 C
Kanus kapGomar HachbILlLeHHbI BOOHbIN 40 C
pacTBop 60 C
o o 40 C
Kanus Hutpart 50%-HbIn BOOHbIA pacTBOP 60 C
o . 20 C
Kanua nepmaHranat HacblILWEeHHbI BOOHbIN 40 C
pacTteop 60 c
20 C
Kanna nepxnopart To xe 40 C
60 C
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MpoponxeHue Tabnnupl 1
Xumunyeckas cToikocTb Tpyo u3 M3 npu pasnnyHbiX Temneparypax

BewecTtBO

Kanusa nepcynbdat

KoHueHTpauusa

BoaHble pacTBopbl Ntob6oii
KOHLLeHTpauum

Temnepartypa
°‘C
20

Xumunueckas
CTOMNKOCTb

40

60

Kanusa cynedat

To xe

20

40

60

Kanusa unanng

HachbILeHHbI BOAHbIN
pacTBop

40

60

Kanbuus runoxnoput

HachbILLeHHbI BOAHbIN
pacTBop, coaepxawmn 12,5%
aKTMBHOrO xJjopa

20

40

60

Kanbumsa xnopug,

HacbIWweHHbIV BOOHbIV
pacTBop

40

60

Kamdopa

20

60

Kuncnopog

Jlio6oW KOHLEHTpaLMN

20

40

60

KpemHueBas kncnota

To xe

60

KpemHedpTOpmcToBOOOPOAHAS
Kncnota

32%-HbI BOOHbLIN pacTBOP

20

40

60

90%-HbIh BOOHbIN PAaCTBOP

20

60

JInmoHHas kucnota

10%-Has

20

40

60

Maruusa conn

JlioBble BOAHbIE PacTBOPLI

40

60

MaayTt

20

40

ManewnHoBas kucnota

HachbILeHHbI BOAHbIN
pacTBop

20

40

60

Macna n Xmpbl pacTuUTefbHbIE

20

40

Macno BepeTeHHoe

20

40

60

Macno kamdpopHoe

20

Macno MmuHepanbHoe, He
coaepxallee apoMaTU4ECKUX
BELLECTB

20

40

60

Macno motopHoe

20

60

Mepgu conun

BogHble pacTBopbl Nto6o
KOHUEHTpaLumm

20

40

60

MeHTon

100%-HbI

20

60

MeTaH

TexHunyecknin

20

60

MeTaHon

Jlo6oi

20

40

60

MeTtunamuH

32%-Hbllh BOOHbIV

20
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MpononxeHue Tabnunupl 1
Xumuyeckas CToikocTb Tpyo 13 M3 npu pasnuyHbiX Temneparypax

Temnepartypa XumMmuueckas

BelwecTBO

MeTnnaTnnkeToH

KoHueHTpauus

TexHunyeckun

°C
20

CTOMKOCTb

40

60

Monoko

20

40

60

Mono4Hasa kucnota

90%-Has BogHas

20

40

60

Mopdonunn

TexHunyeckunn

20

40

60

MoueBunHa

BopaHble pacTteopbl 40 30%

40

60

BopaHbihi pactBop 00 50%

20

40

60

MypaBsbuHasa kncnota

TexHnyeckas

20

40

60

MbINbHBIV pacTBOP

Jlio60o11 BogHbI

60

MbllLbAKOBasA KUCNOTa

80%-Haga BogHas

40

60

Hatpusa auetart

Jltoboi BoaHbI

20

40

60

HaTtpus 6pomart

To xe

20

40

Jo 10% BogHbIl pacTBOp

40

60

Jo 30% BoaHbIl pacTBOp

20

40

60

Hatpusa rugpookcug,

50%-HblIi BOOHbIV pacTBOP

20

40

60

HachblLLEeHHbIN pacTBOP

20

60

Hatpus rugpocynbdut

o 10% BOAHbIV pacTBOP

20

40

60

Hatpusa nognt

Jlto6oi BOOHbIV pacTBOp

20

HaTpusa kapboHat

HacblILWEeHHbIN BOAHbIN

60

HaTtpus HuTtpaTt

To xe

40

60

Hatpus 6ukapboHaTt

HacbilweHHbIN pacTBOp

20

40

60

Hatpwusa cynedart

HachblILWeHHbI BOOHbIN
pacTBop

20

40

60

HaTpusa cynbput

To xe

20

40

60

HaTtpus HuTput

HachblILWEHHbI BOOHbIN

20
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MpoponxeHue Tabnnupl 1
Xumunyeckas cToikocTb Tpyo u3 M3 npu pasnnyHbiX Temneparypax

Temnepatypa Xumuueckas
BewiecTBO KoHueHTpauusa c CTOWKOCTD
20 (6]
o
O30H 100%-HbI 60 H
20 C
OnenHoBas KMcnoTa TexHunyeckas ymcraa 40 C
60 (6]
o 20 H
Oneym 10%-Hbin, SO3 60 H
OTxopspe rassl,
cofepxalume ABYOKUCH Jobas 60 C
yrnepoga
MepxnopaTuneH, 20 (6]
TexHnyeckne
TETPAxXJI0PITUNEH 60 H
o . 20 C
MnkpunHoBas kncnota 1%-HbIli BOOHbLIV pacTBOP 60 0
TexHN4ecKnii Xnakui 20 C
MponaH . . 20 C
TexHn4yeckuii razoobpasHblii
60 C
MponuneHa ok1cb TexHuyeckas 20 C
20 C
PtyTb Yucrtas 40 C
60 C
. . 40 C
CaxapHblii cupon Jioboit 60 c
CBeTUNbHbIV ra3 - 20 C
20 C
CsuHUa aueTaTt HachblweHHbI pacTBOp 40 C
60 C
. 40 C
Cepebpa conu HachlLLeHHbI pacTBOp 60 C
20 C
[0 40% BoaHbI pacTBOP 40 C
60 C
CepHas kucnoTa 20 C
J10 60% BOAHbIN pacTBOp 40 C
60 C
[0 80% BOAHbLIN pacTBOpP 20 C
o o 20 C
90% - HblIlh BOOHbLIN PpacTBO
) pacTeop 60 c
c 96%-Hblii BOOHbIN 20 H
epHas Kknucnora PacTBOp 60 0
o 20 C
TexHn4yeckun
o 40 C
razoobpasHbiii
60 (6]
CepoBogopon, 20 C
Hacume:;:;v(l) BOMHbIN 40 C
pacTeop 60 C
20 C
Cepa TexHuyeckas yncras 40 C
60 C
Cepoyrnepog, TexHn4eckmin 20 (0]
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MpononxeHue Tabnunupl 1
Xumuyeckas CToikocTb Tpyo 13 M3 npu pasnuyHbiX Temneparypax

Temnepatypa Xumuueckas

BewecTBO KoHueHTpauus C CTOWKOCT
20 C
AHrnppua 40 C
60 C
Cepbl ABYOKUCb 20 C
J1060i1 KOHLLeHTpaUun 40 C
60 C
TexHunyeckas xXuakas 20 H
CunukoHoBble Macna - 20 C
40 C
20 C
CuHunbHas kucnota TexHunyeckas 40 C
60 C
20 C
5%-HbIli BOOHBIN pacTBOpP 40 )
60 C
20 C
10%-Has BogHas 40 C
ConsHag kncnota 60 C
20 C
o 30% BoaHas 40 C
60 C
20 C
36%-Hasi BogHas 40 C
60 C
Cmecb kncnoTt: 48%
CepHas 49% 20 H
A30THagq
3%
Bopa
Cmechb kncnor:
CepHas 10%
A30THas 20% 20 ©
Bopa 70%
Cmechb KNCnoT: 3 yactu
A30THasa (15%-Has) 1 yacTtb 20 (0]
®dropucrosopoponHas (5%-Has) 2 yacTtu
Cwmecb KncnoT: 20 I
CepHas 30%
A30THagqa 60% 40 0
Bopa 10%
CnupTHbIE HANUTKM 40%-Hble 20 C
20 C
CteapuHoBas kucnora TexHuyeckasa 60 0
20 C
CypbMbl xnopup, 90%-HbI! BOOHBIN 40 C
60 C
TeTtparngpodypaH TexHnyeckui 20 (0]
TeTpaxnopaTtaH To xe 20 o
60 H
20 (0]
Tonyon To xe 60 H
20 C
50%-HbI1 BOAHbI pacTBOP 40 C
TpuxnopykcycHas kucnota 60 C
20 C
TexHuyeckasa yncras 40 (0]
60 H
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MpoponxeHue Tabnnupl 1

Xumunyeckas cToikocTb Tpyo u3 M3 npu pasnnyHbiX Temneparypax

BewecTBO

TpuxnopaTtuneH

KoHueHTpauusa

TexHunyecknn

Temnepatypa Xumuueckas
°C CTOMKOCTb

20 H

TpnataHonamMmunH

To xe

20

Yrnepoga asyokmncb

TexHn4yeckaqa cyxaq

20

40

60

YkcycHasa kmcnota

10%-HbI1 BOAHbIV pacTBOP

20

40

50%-Hblii BOOHbIN pacTBOP

20

40

60

TexHun4yeckasa yncras

20

40

60

YKCYCHOW KNCNOTbl aHrnapua,

TexHunyecknin

20

40

deHon

o 10% BoaHbIN

20

40

60

J10 90% BOAOHbIN

20

40

60

dopmanbaerng, (bopmanuH)

40%-Hbl1 BOOHbI pacTBOpP

20

40

60

docdopa xnopua,

TexHunyecknn

20

docdopHas kncnorta

Jo 30% BoaHbI pacTBOp

20

40

60

o 50% BoaHbI pacTBOp

20

40

60

20

40

60

dochopHbI aHrMapuT (2 ki1. on)

TexHn4yeckum

20

40

doTorpaduyeckas amMysnbcus

Jobas

20

40

doTorpaduyeckunii 3akpenuTesnb

Toprosbli

20

40

dpykTOBbLIE COKM

20

40

60

dropuctoBogoponHas
(inaBuKoBas) kncnota

[0 40% BoaHbIV pacTBOP

20

40

60

50%-HbI1 BOOHBIV PACTBOP

20

40

60

70%-Hblin BOOHbIN pacTBOP

20

60

Xnop razaoo6pasHblit

100%-HbI

20

60

Xnop Xnagkumn

100%-HbI

20
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MpononxeHue Tabnunupl 1
Xumuyeckas CToikocTb Tpyo 13 M3 npu pasnuyHbiX Temneparypax

Temnepatypa Xumunueckas

BewecTtBO KoHueHTpauua °c CTONKOCTH
o 20 (6]
Xnop6eHson TexHuyeckn 60 H
XnopmeTtaH To xe 20 H
o 20 (6]
XnopHasi Boga HachblLeHHbIV pacTBOP
40 (6]
o 20 H
Xnopodopm TexHndyeckumn 60 H
20 H
XnopcynbdoHoBas kncnorta TexHunyeckas 60 H
20 C
50%-Has BogHas 40 C
XNopyKcycHas kmcnora 60 C
20 C
TexHnyeckas 40 C
60 C
20 (0]
XpomoBas kmucnoTta o 50% BogHas 40 H
CmMecb K1CnoT:
XpomoBad 5y
CepHas 24 20 H
Bopa 3y
Llapckas Bogka KoHueHTpupoBaHasa 20 H
20 C
LinknorekcaH TexHnyeckun 40 C
60 C
20 C
LinknorekcaHoH To xe 40 (0]
60 (0]
Conu UunHka Jiobble BOAHbIE PACTBOPLI 40 C
60 C
20 C
LLlaBeneBas kncnota Pasb6aBneHHasa BogHas 40 C
60 C
20 C
OTUNEHTNIMKOSb To xe 40 C
60 C
20 C
OTuneHgnamMmmH To xe 40 C
60 C
o . . 40 C
OTUNOBbIV CANPT (3TaHON) TexHuyeckuin, 96%-Hbil 60 c
OTUNOBBI 3hUpP aKpPUIOBOM TexHmiecKkuii 20 c
KNCNOThI
TN XNOPUCTbLIN To xe 20 (0]
20 C
A6noyHas kucnoTa 1%-HbIl BOAHbIA pacTBOP 40 C
60 C
20 C
AHTapHasa kucnorta Jio60oi KOHLEHTpaumUn 40 C
60 C

Mpumeuanme. C - CTOEK: B Cpeae AAaHHOW KOHLEHTPALMM NPy AaHHOM TemnepaTtype He NPOUCXOAUT XMMUYECKOrO paspyLUeHns
nonvmepa; O - OTHOCKTESIbHO CTOEK: B CPee AaHHOM KOHUEHTPaUMM Npv 4aHHOW TeMnepaTtype NpovCXoauT YacTuyHas noteps
HecyLel cnocoGHOCTY noanmepa. TpyGbl A0MKHBI MPUMEHSATLCS C NMOBbILLIEHHLIM 3aMacoM NMPOYHOCTY; H - He CToek: B cpene
[aHHOM KOHLEHTPaLMM Npu AaHHOM TeMnepaType npuMeHeHme TpyG HeaonycTMmo.
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[NMpunoxenne b

Napametpsbl nonnatunernoebix Tpy6 MKATMJIACT ana sogocHabxeHus,
Tabnuua 2
TonwmHa CTEHOK U HOMUHaJbHbIE AaBNieHUa HanopHbix TPy MKATMJIACT ans BogonpoBoaa

T A SDR41 SDR33 SDR26 | SDR21
nonnaTuIeHa HomwuHanbHoe pasneHne, 10° MMa (6ap)
na 8o PN 3,2 PN 4 PN 5 PN 6,3
na100 PN 4 PN 5 PN 6,3 PN 8
ToJILLMHA CTEHKM, MM
HomuHanbHbIN . r 3 o=
HaPYXHbilA S g2 S g 2 S g 2 S g 2

ANaMeTp, MM Ci’ g5 § 25 § 25 Ci 25
20 - - - - - - - -
25 - - - - - - - -
32 - - - - - - - -
40 - - - = - - 2,0 +0,3(0,4)
50 - - - - 2,0 +0,3(0,4) | 2,4 +0,4(0,5)
63 - - 2,0 | +0,3(0,4)| 25 | +0,4(0,5)| 3,0 +0,4(0,5)
75 2,0 | +0,3(0,4)| 2,3 | +0,4(0,5)| 29 | +0,4(0,5)| 3,6 +0,5(0,6)
90 2,2 | +0,4(0,5)| 2,8 | +0,4(0,5)| 3,5 | +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 3,5 | +0,5(0,6)| 4,3 |+0,6(0,7)| 54 |+0,7(0,9)| 6,7 | +0,8(1,1)
160 40 |+05(0,6)| 4,9 |+0,6(08)| 62 |+0,8(1,0)| 7,7 | +0,9(1,2)
180 44 | +0,6(0,7)| 55 |+0,7(09)| 69 | +0,8(1,1)| 8,6 +1,0(1,3)
200 49 | +0,6(0,8)| 6,2 |+0,8(1,00| 7,7 | +0,9(1,2)| 9,6 +1,1(1,5)
225 5,5 +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) 8,6 +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)| 15,83 | +1,7(2,3) | 19,1 +2,1(2,9)
450 11,0 | +1,2(1,7) | 18,8 | +1,5(2,1)| 17,2 | +1,9(2,6) | 21,5 +2,3(3,3)
500 12,3 | +1,4(1,9) | 15,83 | +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 24,5 | +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) | 459 | +4,7(6,9) | 57,2 +5,9(8,6)
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BOJLOOTBEAEHMS U TEXHONOrMYeckux Tpybonposoaos

n KaHanus3auun us nonmatuneda N3 80, N3 100 no NOCT 18599-2001

SDR17,6 | SDR17 SDR13,6 | SDR11 SDR9
HomuHansHoe naeneHue, 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
TonwmHa CTEHKN, MM
o =) e =Ie) ) =e) g c O 9 [=e)
- - - - - - 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) 56 | +0,7(0,9)
3,6 | +0,5(0,6) 3,8 +0,5(0,6) 4,7 +0,6(0,8) 5,8 | +0,7(0,9) 71 +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)
5,2 | +0,7(0,8) 54 | +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) | 83 | +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(8,5) 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(8,5) | 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) | 45,4 | +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) | 99,3 | +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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Tpy6bl N3roToBNAIOTCA NapTuamMu. MNapTuei cyuTaeTcs KONM4ecTBo TPyO OOHOr0 HOMUHAIBHOrO HapYyXHOro
avameTpa u HOMUHaNbHOWN TOSLLMHBLI CTEHKW, N3rOTOBJIEHHbLIX B YCTAHOBJIEHHBIV Mepuo, BpeMeHU 13 Cbipbsi OJHOM
Mapku UM NapTum U CONPOBOXAAETCS OOHUM AOKYMEHTOM O Ka4eCTBe, CoAepXaLluii:

* HaMMEeHOBaHWe /1 TOBAPHbI 3HaK NPeaNPUATUA-U3rOTOBUTENS;
* MECTOHaxoXAeHue NpeanpuaTua N3roToBUTeNs;

¢ HOMEp NapTUM 1 JaTy N3roToBEHUS;

¢ yC/oBHOe 0603HavyeHne TpyObl;

¢ pasmep naptuu;

¢ MapKy Cblpbsi;

Tabnuua 3
PacuetHas macca 1 m Tpy6 UKAMJIACT n3 M3 100 no FOCT 18599-2001
HomMuHanbHbI PacyeTHas macca 1 m pr6, Kr
HapPY>XHbIN

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

lMpumeyarue - Macca 1 M Tpy6 paccynTaHa rpv cpeaHeri rnioTHOCTH nonatuneHa 960 kr/M? ¢ y4eTOM r10/10BUHbI 4OIMYCKOB Ha
TOJILUMHY CTEHKU Y CPEAHWI HAaPYXHbIV AnameTp. [py n3rotosaeHuy Tpy6 n3 noamaTuaeHa nioTHOCTBIO p, OTANYAIOLLENCS OT

960 kr/m8, naHHble TabnnLbl YMHOXaIT Ha K0 duumeHT K = p/960.

e pes3ynbTaThl UCMbITAHUI NN NOATBEPXAEHNE O COOTBETCTBUM kadecTBa TPy TpeboBaHmam FOCT 18599-2001;
* YCNIOBUSI 1 CPOKM XPAHEHUS Y N3rOTOBUTENS.

Ha Tpybax HaHeceHa MapKMpoBKa COAEpPXallas: HauMEeHOBaHME NPeanpuaTUA-U3roToBUTENS, YCIOBHOE 000-
3HayYeHne TpyObl, HOMEP NapTUK, [aTy N3roTOBNEHUS (MeCcAL, roa).

Mpumep Mapkmnposku Tpyb 13 M3 100, SDR17, HOMUHANBLHLIM HaPY>XHbIM AnamMeTpom 400 MM 1 HOMUHANBLHOMN
TONILUMHOW CTEHKWN 23,7 MM, A1 CUCTEM XO3MCTBEHHO-MNTLEBOIO HasHavyeHus, Ne napTum 288, n3roToBfEHHbIX
B utoHe 2009 ropa:

MKAMJIACT N3 100 SDR 17 - 400 x 23,7 nuteeBas FOCT 18599-2001 288 06.09
Mpumep 0603Ha4veHns To xe TpyObl Npu 3akase:
Tpy6a M3 100 SDR 17 - 400 x 23,7 nutbeBas FOCT 18599-2001.
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Tabnvua 4

CpeanHuii HapyXHbIi gnameTp
U MaKcuMasibHas OBaJIbHOCTb TPYO

n3 nonnatuneHa Nd 80, N3 100 no 'OCT 18599-2001

B MUNIMMETPax

HapyxXHbIn gnametp
OBanbHOCTL NOCNE
. npenesibHoe OTKJIOHEHNE
HOMUHATIEHBIN CPeaHEero HapyXHoro AuameTpa DGR, HEORLER
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 +7,2 28,0
900 +8,1 31,5
1000 +9,0 35,0
1200 +10,8 42,0
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[Mpunoxexue B
Mapametpsbl nonuatuneHosbix Tpy6 MKATJIACT gnsa raszonpoeopos

Tpy6bl o5 rasonpoeoaos BeinyckaioTea no FOCT P 50838-2009 (o1 @20 mm o 630 mm). Tpybbl NpUMEHSIIOTCS
0151 COOPYXXEHUS NOA3EMHbIX ra30NPOBOAOB, TPAHCMOPTUPYIOLLMX FOptoYMe radbl, NpeaHa3HavYeHHbIe B Ka4ecTBe
Cblpbsl M TONANBA A1 MPOMBbILLIEHHOIO M KOMMYHaIbHO-ObITOBOIrO MCMOMb30BaHUS.

Knaccudukauus Tpyd 13 nonnatuneHa NpoBOAMTCS N0 3HAYEHNIO MUHMMASIbHOW ANnTeNbHOM NpoyYHocTn (MRS)
M CTaHOAPTHOMY pa3MepHOMY COOTHOLEHMIO (SDR).

Tunopasmepsbl TPy, NPUMEHSIEMbIE OJ1 CTPOUTENBLCTBA ra30npoBOAOB NpUBeEAeHbl B Tabnuue 5, roe HoMu-
HaNbHbIA HAPYXHbIA OMaMeTp COOTBETCTBYET MUHUMAIbHOMY CPEOHEMY HApy>XHOMY OMaMeTpy, a 3a OBalb-
HOCTb MPUHUMAIOT PA3HOCTb MEXAY MaKCUMaJIbHbIM Y MUHMMAMbHbIM HAPY>XHbIM AnaMeTpamMu, N3MepPEHHbIMN
B OZIHOM ceveHunm TpyObl. TpyObl 19 ra30MPOBOA0B U3rOTaBINBAIOTCSH U3 MNONNITUIIEHA C MUHUMANbHOWN AJIUTENIbHOM
npoyHocTbio MRS 8,0 MMa (M3 80) n MRS 10,0 MMMa (M3 100).

TeopeTnyecku, NCNonb3ysa TPYObl C 0AMHAKOBLIM 3HaYeHneM SDR, HO pa3nuyHbiM MRS, MOXHO NpoekTMpoBaTb
rasonpoBOAbI C Pas3NnyHbIM KO3pdULMeHTOM 3anaca npoyHocTn C. JonycTumoe faBneHne B TpyOax U3 pasnnyHbIxX
Mapok nonnatuneHa ans Takenn. + 20°C n BpemeHun 50 neT, paccynTaHHOE B COOTBETCTBUK C TpeboBaHmnsamu FOCT
P 50838-2009, npueeneHo B Tabnmue 5.

Tabnuua 5
Pa3mepsl Tpy6 no
HapyHbiii SDR26 SDR21 SDR17,6
AnameTp, MM TonwuHa CTeHKU, MM
: : 2 : : 2 : : 2 : : 2
& C o g C © 9 C o g C o
20 +0,3 - - - - - -
25 +0,3 - - - -
32 +0,3 - - - - - -
40 +0,4 - - - - 2,3 +0,4
50 +0,4 - - 2,4 +0,4 29 +0,4
63 +0,4 2,5 +0,4 3,0 +0,4 3,6 +0,5
75 +0,5 29 +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 +3,8 241 +2,6 30,0 +3,1 35,7 +3,7
C \
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3HauyeHne koappuumenta C npmHumaioT no CHulM 42-01-2002 B 3aBMCUMOCTU OT TPeOOBaHUIM K HaOAEXHOCTU
TOrO WM MHOTO y4acTka.
Macca Tpy6 npuBeneHa B Tabnuue 6.

TpyObl N3roTOBASIOTCS B NPSIMbIX OTPE3Kax 1 B OyxTax, a TpyObl anameTpom 125 MM 1 6onee BbinyckaloTCs TOSIbKO
B NpsiMbIX oTpe3kax. JnuHa Tpyb B NpsiMbIx 0Tpe3kax cocTasnseT ot 5 M go 12 m ¢ kpaTHocTbio 0,25 M, npeaensHoe
OTKJIOHEHMWE AJIMHbI OT HOMUHaNbHOW £1 %. JnuHa Tpy6 B 6yxTtax oT 50 M 1o 200 M ¢ NnpeaenbHbIM OTKNOHEHWEM MO
onvHe =3 %.

MocTaBka Tpy6 ocyLlecTBAsSETCA NapTUaMun. [MapTrer cumTaeTcs KONMYecTBo TPyO OAHOMO pa3Mmepa (HOMUHaBHOr o
HAPY>XXHOro AnameTpa 1 TONLLMHbI CTEHKN), N3rOTOBSIEMbIX U3 CbiPbs OAHON MapKm UM HA OAHOWN TEXHOOIrMYECKOMN
JINHUWN N CONMPOBOXAAEMbIX OAHUM AOKYMEHTOM O Ka4yeCTBe, COAEPXaLLMM:

* HaMMEHOBaHWE U (UNK) TOBaPHbI 3HAK NPeANPUATUS-U3rOTOBUTENS;

* HOMEp NapTUKN N AaTy N3roTOBNEHUS;

* ycnoBHoe 0603Ha4veHune Tpyohl;

* pasmep napTuu B METPAX;

* MapKky Cblpbsi;

* YCNOBWS U CPOKU XPAHEHUS;

* pesynbTaTbl UCMbITAHUS U NOATBEPXAEHMNE O COOTBETCTBMM KayecTsa Tpyd TpeboBaHNsM cTaHAapTa.

roCT P 50838-2009

B MUIJINMETPAxX

SDR13,6 SDR11 ¢
TonwmHa CTeHKu, MmMm § §
5 g 5 & 5 £ 55 B
: £ ¢ : g : £ ¢ : i 3
2 £ 5 2 = 5 2 = ¢ 2 = ° KEEE
- - - - 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
54 +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 - - 22,1
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Tabnuua 6

PacuetHas macca 1 m Tpyo UKANJIACT

n3 N3 100 pna razonpoeogoe no FOCT P 50838-2009

HomuHanbHbih HapyXxHbii  SDR26 SDR21 SDR17,6 SDR17 SDR13,6 SDR11 SDR9
AvameTp d, Mm PacueTHas 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 5,18 6,18
160 3,06 3,75 4,40 4,56 5,56 6,74 8,05
180 3,82 4,71 5,58 577 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 44.4 541 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 -

MpumeyaHus

1. PacyeTHast macca 1 M Tpy6 Bbl4MCaEHa Mpy MAIOTHOCTY nosnatuneHa 960 Kr/mMP ¢ y4eToM MoJsI0BUHbI 0MYCKOB Ha TOJILLNHY
CTEHKU 1 CPEAHUI HAPYXHbIV ANMETP.

2. Mpw n3rotoBaeHuy TPy6 NAOTHOCTBIO p, OT/IMYaroLericss oT 960 kr/m°, 3HadyeHne, npyuBeaeHHOe B TabavLe, yMHOXaloT Ha
koappuumeHT K =p/960

Ha Tpyb6ax HaHeceHa MapkMpOBKa coaepXallas: HauMeHOBaHUE NPeAnpUATUS-U3roToBUTENS, YCIOBHOE 060-
3HayveHue Tpybbl, N napTuu, AaTy M3roToBneHUs (MecsiL, roa).

Mpumep Mapkuposkn TPy ana razonposonos 13 M3 100, SDR11, HOMUHaNbHBIM HAPYXHbIM anameTpomM 200 MM r
HOMWHANbHOW ToNLWMHOM cTeHkn 18,2 mm, Ne napTumn 503, narotoeneHHbix B despane 2011 roga:

UKATIJIACT 119 100 TA3 SDR 11 - 200 x 18,2 TOCT P 50838-2009 503 02. 2011

lMprmep 0603HayYeHu st Tovi xe TpyObl NPy 3aKkase:
Tpyba 13 100 TA3 SDR 11 - 200 x 18,2 TOCT P 50838-2009.
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[NMpunoxenune I
lpynnbl n kateropum TexHonornyeckmx Tpybonposoaos

Knacc onacHocTu BpeaHbix BewecTB onpenensatot no NOCT 12.1.005-88 n MOCT 12.1.007-76 ¢ u3am. BpeaHbie
BellecTBa 4-ro kfiacca OnacHOCTU C/ieflyeT OTHOCUTb: NMoXapoonacHsble - K rpynne b, Heroptoumne - k rpynne B. Jo-
nyckaeTCs NoBbILATb KaTeroputo Ans Tpyd6onpoBoaoB rpynnbl B, npegHasHayYeHHbIX 415 TPaHCNOPTUPOBKM BELLLECTB,
nepepbIBbI B Nogadve KOTOPbIX MOryT MPUBECTU K aBapUiiHOM CUTYaLMM I OCTAHOBKE OCHOBHOIO TEXHOJI0MMYECKOro
rnpouecca Ha npeanpuaTun.

Tabnvua 7
Mpynnbl M KaTeropumn TEXHONIOrMYEeCcKUxX TpyoonposoaoB

KaTteropus
TpyGonpoBoaoB

TpaHcnopTupyembie BeleCcTBa

a) BogHble pacTBOpPbI CEPHOM U CONMSIHOM KUCNOT N €OKMX LLLENIOYEN |
B KOHLIEHTPALMSIX, K KOTOPbIM MaTepuasn Tpyd XMMMYeckn CToek

6) BpenHble BellecTBa 3-ro kjlacca ornacHoCTU, K KOTOPbIM I
MaTepunasi XMMmn4eCckum CToek

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

6) JlerkoBocnnameHnsitowmecs xuakoctn (JIBX) ¢ temnepartypoii
BCMbILLKW B 3aKPbITOM TUrJIE CBbILEe 28°C, K KOTOPbIM MaTepuarn Il
TPpy6 XMMNYECKM CTOEK

B) Moptoune xumaxoctn (IMXK) n roptodme Bewtectsa (I'B), K KoTopbiM m
MaTepuan Tpyd XMMUYECKN CTOEK

a) TpyaHoroptouue (TI) n Heroptoune (HIM) BewecTsa, K KOTOPbIM
mMaTepuan Tpy6:

B ® OTHOCUTESNIbHO XMMUNYECKM CTOEK \Y,

® XMMUYECKM CTOEK V
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[NMpunoxenne [

lny6uHa 3anoxeHuns HanopHbix TPy6 u3 M3 npu nx ncnonb3oBaHum B ceTax
CAOMOTEYHOM KAHaMU3auumn

Tabnuua 8
) Fny6uHa 3anoxeHus KaHanM3auMoHHbIX TPyo us NI (npm konecHoit Harpyake HK-80*)
HapyxHbiii | CTaHmapTHoe [ny6uHa 3anoxenms, m Bug
Janametp, pasmepHoe B Nneckax B MIVHUCTBIX FPYHTax YMIOTHEHUS

MM OTHOLLEHUe (p=0,0018 kr/c™m’) (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 + + M

7o SDR 17,6 + 52 B

SDR 17,6 + + M

SDR 26 6,8 4 B

SDR 26 + + M

800 SDR 17,6 + 52 B

SDR 17,6 + + M

SDR 41 52 2,3 B

SDR 41 + + M

900 SDR 26 6,8 4 B

SDR26 + + M

SDR 41 52 2,3 B

SDR 41 + + M

1000 SDR 26 6,8 4 B

SDR 26 + + M

SDR 41 5,2 2,3 B

SDR 41 + + M

1200 SDR 26 6,8 4 B

SDR 26 + + M

TMpumeyanue: 1. B TabnvLe NpuHSTLI CEAYIOLLME YCI0BHbIE 0003HA4YEeHUS: M/TII0C - TPYObI MOXHO YKIaAbIBaTb Ha r11yOuHy

A0 8 M; B - ynnoTHeHue rpyHTa Bpy4YHYIO (KO3 OUUUEHT yriinoTHeHus He meHee 0,92); M - mexaHu4eckoe yrioTHeHNE rpyH-

1a (KO3 GUUMEHT yriIoTHEHUSI He meHee 0,97). 2. be3 crieumanbHOro YrioTHEHNUS TPYHTOB AOMYyCTUMa yknaaka Tpyb ua 13
cTaHAapTHbIM Pa3mMepHbIM OTHoLEeHneM SDR 26 B neckax cpeaHel KpyrnHOCTY Ha I1yOuHy A0 6 M 1 cTaHAaPTHbIM Pa3MePHbIM
oTHoLeHnem SDR 17,6 B Cyxux rMHUCTBIX rPYHTax Ha ryouHy 4o 4 M.

* HK 80 -HopmaTtuBHasi Harpy3ka, CoCTosILLas 3 OAMHOYHOV MaLLMHbI Ha KOJIECHOM xoAay, Becom 785kH (80T1c)
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