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Hactoswaa MHCTPYKUWNA comepxunT ykazaHng 1 peKkoOMeHOaummy no NnpoOeKTUPOBAHUIO M MOHTaXy CUCTEM
TPyOONPOBOAOB HAPYXHOr0 BOAOCHAOXEHUS, KaHANMM3aumMm N TEXHONOMMYECKMX TPYyOONPOBOAOB N3 HAMOPHbIX
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npoknagke. JaHbl pekoMeHaaumm no nepeBo3ke 1 xpaHeHuio Tpyo. MoapobHo paccMoTpeHa cBapka TpybonpoBoaAOB
13 M3. JaHbl NpakTMieckne pekoMmeHaaumm.

BbinonHeHne ykasaHuii n pekomeHaaumnii aaHHoi MHCTPYKLUIW n CM 40-102-2000 obecneunTt cobnoaeHne Tpe-
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HapyxHble ceTu n coopyxeHusi», CHulM 3.05.04-85 (13m.1990) «HapyxHble ceTn 1 COOpy>XeHUst BOAOCHAOXEHNS
1 kaHanmsauuun», CHull 3.05.05-84 «TexHonornyeckoe o60pynoBaHme 1 TEXHOJIOrMYeckmne TpyoonpoBodbl».

M3paHve npegHasHa4yeHo oS NPOEKTHbIX, CTPOUTENbHbIX M 9KCMyaTaLUMOHHbIX OpraHmM3auuii, cneuyannsnpyio-
Luxca B 06nactu TpybonpoBOAHLIX CUCTEM BOJOCHAOXEHUS, KaHaNM3aLUnmn, ra3oCHabXeHMsa 1 TEXHOIOMMYECKNX
TpybONpoOBOAOB U3 NONNITUNEHOBLIX TPYO.
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O6was TexHuyeckas uHopmaums

O komnannm UKATJTACT

V. -
w 400 900t

CepTtudunumpoBaHo
Pycckum Pernctpom

MKAMJIACT — coBpeMEHHOE NPOU3BOACTBO NOJIMMEPHLIX TPYO 1 PUTUHIOB A1 CUCTEM BOLOCHAOXEHMS, BOAO-
OTBEEHMS, ra30CHAOXEHNS N TEXHOJIOMMYECKNX TPYOONpPOBOAOB.

3aBopg ycnewHo coyeTaeT B cebe BbICOKYIO KBaNMMUKaALMIO TEXHNHECKOro 1 NPON3BOACTBEHHOrO NEePCOoHana,
a Takxke OnbIT, HAaPabOoTaHHbI B MPON3BOACTBE NOMVNMEPHbIX TPYO 1 BO3MOXHOCTU €BPOMNENCKOro 060pya0oBaHUS.

[Ana npoBeAeHns UcnbiTaHW CbiPbsi U TOTOBOW NPOAYKLMN 3aBOJ, pacnosiaraeT COBPeMEHHOM nabopaTtopuen
KOHTPOJIA KA4eCTBa, rAe CTPOro OTCNEXMBAIOTCS CBOMCTBA MCXOOHbIX MAaTEPMANoB, a Takke COOTBETCTBMNE MOTOBbIX
Tpy6 1 GUTMHIroB TPebOBaHMAM CTaHOAPTOB.

Cneuyanuctel MKAMJIACT o6ecneymBaioT 3aka3umkam TEXHUYECKYIO U KOHCYbTAUMOHHYO NOAAEPXKKY OT NpPo-
€eKTUPOBaHWS A0 caaym obbekTa.

C 2006 roga npeanpusatTne NPOXoanT PErynsipHbll BHELWHWIA ayguT Ha COOTBETCTBME CMCTEMbI MEHEOXKMEHTA
kadectBa ctaHaapty ISO 9001 n nmeeT COOTBETCTBYIOLLMI CepTUdUKAT.

B 2009 roay npoaykLms Hawwero 3aBoaa « Tpybbl HANOPHbIE U3 NoMaTuneHa anameTpom 20 - 1200 mm» 3acnyxuna
npu3HaHMe Ha KOHKypcax no kadecTry «CaenaHo B Metepbypre» n «100 ny4qwmnx Tosapos Poccun».

Paspen 1.
O6was TexHMuyeckas nHpopmauus

Mpeumywecrea nonmatunerossix (M3) Tpy6
nepep Tpybamm s apyrux Mmarepuanos

TpyOsbil u3 M3 o6napaloT psaoM NpeuMyLLecTB nepep Tpydoamu ns TpaguLMOHHbIX MaTepuasoB:
® KOPPO3MOHHAA CTOMKOCTb;

® Cpok cnyx6bl He MeHee 50 net*;

® CaHMTapHO-TUrMeHmn4Yeckas 1 akosiornyeckasi 6e30MacHoOCTb;

HM3Kas LWepPOoXoBaTOCTb M NpakTU4eckoe OTCyTCTBUE 3apacTaHus Tpyo;
BbICOKasi CTOMKOCTb K rnapoadbpasmBHOMY U3HOCY;

BbICOKas XMMMYECKas CTOMKOCTb;

YCTOMHYMBOCTb K rMAPaBANYECKMM yoapam;

® YCTONYMBOCTb K BO3AENCTBUIO BNYXAaI0LMX TOKOB (HE MPOBOAUT TOK);
HebOobLLIOW BEC TPYO;

NerkoCTb TPAHCMOPTUPOBAHNS;

® NPOYHOCTb CBAPHbIX COEAMHEHNI, MPEBOCX0AALLAA MPOYHOCTb CaMunx Tpyo;
BbICOKAsi PEMOHTOMPUIOAHOCTb;

Monstna MRS u SDR, npumeHsembie npu nopbope Tpy6
u pacuete Tpy6onposopos us 3

MonuatunneH, kak 1 BCe TepMONIacTbl, ABASETCH BA3KOYNPYrMM MaTepmanomM, NoBeAeHVe KOTOPOoro B Aedopmu-
POBAHHOM COCTOSIHUM 3aBUCUT OT Harpy3ku, TeMnepaTypbl 1 BpEMEHU. OTO 03HAYAET, YTO 3aKOH 'yka A51a Hero He-
npumMeHnm u, B cooteeTcTeumn ¢ FTOCT NCO 12162 n ISO 9080, nonycTnmas Harpy3ska Ha TpyOy npuy NpoYmnx paBHbIX
YC/IOBUSAX 3aBUCUT OT BENUYUHbI MUMHUMANbHOW ANINTENbHOW MPOYHOCTN MaTepuana, 0603Ha4YaemMom Kak

* [PV NCM0JIb30BAHUY B CETSIX XO/I0AHOM0 BOLAOCHAabXEeHWs 1 kaHanm3aumm B cooteeTcTeum ¢ FTOCT 18599-2001

MKANNACT www.icaplast.ru

TPYBHbH M 3ABOL



MRS (Minimum Required Strength). MuHnmanbHas panTenbHas NPOYHOCTb — HaNpPsXXeHme, NoJly4eHHOoe NyTeM 3KC-
Tpanonsaumm Ha cpok cnyx0obl 50 NeT B pe3dynbraTe UCNbITaHUi TPYO Ha MX CTOMKOCTb K BHYTPEHHEMY rMapocTaTu-
YyeckoMy aaBneHuto Boabl npu ee temnepatype 20 °C. HanpsixxeHne, BO3HMUKAIOLLEE B CTEHKE TPYObI, KAk M3BECTHO,
NPSIMO NPOMOPLUMOHANBHO MMAPOCTaTUYECKOMY AABNEHMIO Y MPUBEAEHHOMY CpEOHEMY paauycy TPyObl 1 06paTHO Npo-
NOPLMOHASIBHO TOJILLIMHE €€ CTEHKW. [T0STOMY NPY NPOYMX PABHbLIX YCIIOBUSIX C YBENIMYEHNEM TOJILLNHBI CTEHKN TPYObI
yBENIMYMBAETCS U AONMYCTMMOE rMapoCcTaTUYEeCKOE AaBEHMNE, KOTOPOE B HEN MOXET ObITb CO34aHO.

MakcumanbHoe gonyctumoe pabodee gasrneHne B Tpybonposoae, o6o3HavaeTcs kak MOP (Maximum Allowable
Operating Pressure).

MOP= — 2MRS (1.1)
C(SDR- 1)
roe C — koadpdUUMEHT 3anaca NPOYHOCTU, MPUHUMAEMBbIN paBHbIM 1,25 ans BOAONPOBOAOB U3 NOSINSTUIIEHOBLIX
Tpyb 1 2-3,95 ons ra3onpoBoAoB.;
SDR - cTtaHgapTHOE pa3mMepHOe COOTHOLLEHWEe, PaBHOE OTHOLLUEHWNIO HOMUHANTBHOIO HapyXXHOro anameTtpa Tpyobl
d,, K HOMMHaSILHO TOJLLMHE CTEHKN €.

SDR = d,
DR = s

(1.2)
Mexay SDR 1 HoMmuHasbHbIM paboynm aaeneHnem PN Tpyb cyLlecTByeT 3aBUCUMOCTb, NPeACcTaBsieHHas B Tabn. 1.1

Tabnuua 1.1
COOTHOLIEHNS MeXay TUNamMmm, HOMUHaJIbHbIM AaBJIEHUEM
M pa3sMepHbIMU XapaKTepucTUKamMu Ha npumepe Tpyo us MNd 100
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
BeipaxeHune SDRT'1 , Bxogsuee B popmyny (1.1), xapakrepumsyeT TpyOHyto cepuio S:
5= SDI: -1 (1.3)

MakcumanbHoe paboyee aasneHue B Tpybonposoae, MlMa

2c-€
22" (1.4)
P d-e
roe o - 4ornyckaemoe HanpshkeHue B CTeHke Tpybbl, paBHoe MRS/C, MMa. 13 (1.4) cnenyerT:
d 1
c i SDR - 1
— = = =S 1.5
0 > 5 (1.5)

3asucumocTtu (1.1) — (1.5) patoT BO3MOXHOCTb paccynTaTb COOTHOLLEHME AnamMeTpa 1 TOJWMHbI CTEHKM TPYObI
NPUMEHUTESIBHO K KOHKPETHBIM YCI0BMAM 06bekTa cTpouTenscTea. OkoHYaTeslbHO BbIOOp AnameTpa Tpybbl byanet
chenaH Ha OCHOBaHUW rmapasnyeckoro pacyeta Tpybonposoaa. (M. pasaen 2 «[poekTMpoBaHuE...»).
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O6was TexHuyeckas uHopmaums

CopTameHT HanopHbix nonuatuneHosbix Tpy6 UKATMJIACT
AN BOAOCHABXEHMs, KOHANU3AUUK U TeXHoNorMYecknx Tpybonposopoe ™

Tpy6bbl MKAMNACT gns BoaocHabXeHus, kaHanuaaummn Beinyckatotcs no FOCT 18599-2001 ot 320 mm
no 1200 mm 13 M3 100 ¢ MRS 10,0 MMa n N3 100 RC (cTomknin K pacTpecknsa-
Huo) ¢ MRS 10,0 MMa v makcumanbHbiM pabo4ynm gaeneHuem ot 0,32 MMNa po
2,0 MNa. 311 xe Tpybbl MOryT ObITb UCMONB30BaHbI 1S TEXHONOMMYECKNX TPYOONPOBOAOB.

Tabnuua 1.2
CopTameHT Tpy6 ns nonmnatuneHa no FOCT 18599-2001
Hanerooanse | SO0 | SRS | SDAZ6 [ SQp1 [SogTTS[ SR [sog1pe] SORT1 [ sm
nonnsTneHa HomuHansHoe nasnexHve, 10 ° MMa (6ap)
Na100 PN4 | PN6 |PN63| PN8 [ PN95 | PN10 [ PN125 | PN16 | PN20
HoMMHaNbHBIN HAPYXHbIlA HoMuHanbHas ToMLWMHA CTEHKU €, MM
anametp d,Mmm
20 - - - - - - - 2,0 2,3
25 - - - - - - 2,0 2,3 2,8
32 - - - - - 2,0 2,4 3,0 3,6
40 - - - 2,0 2,3 2,4 3,0 3,7 4,5
50 - - 2,0 2,4 2,9 3,0 3,7 4,6 5,6
63 - 2,0 2,5 3,0 3,6 3,8 47 5,8 71
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 18,7 17,2 21,4 26,7 31,7 33,2 41,2 50,8 62,5
630 15,4 19,3 241 30,0 35,7 37,4 46,3 57,2 70,3
710 17,4 21,8 27,2 33,9 40,2 42,1 52,2 64,5 79,3
800 19,6 24,5 30,6 38,1 45,3 47,4 58,8 72,6 89,3
900 22,0 27,6 34,4 42,9 51,0 53,3 66,1 81,7 100,5
1000 24,5 30,6 38,2 47,7 56,6 59,3 73,5 90,8 111,6
1200 29,4 36,7 45,9 57,2 68,0 71,1 88,2 108,9 -

Macca Tpy6 1 gonyctumas oBanbHOCTb TPyd no MOCT 18599-2001 npuBeaeHs B MNpunoxeHuu b.

* lNonHbIg accopTuMeHT TPY6 1 pacoHHbIX aeTanevi npuseneH B Karanore VIKATJIACT.
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Tpy6bl & 20-110 MM M3roTaBAMBAIOT B NPSIMbIX OTPE3Kax 1 ByxTax,
a Tpybbl anameTpom 125 MM 1 Gosiee ToNbKO B NMPSAMbIX OTpe3Kax.
OnnHa Tpyb B npsAMbIX oTpe3kax oT 5 M Ao 12 m, ¢ kpaTHocTbio 0,25
MM, NMPeaenbHOE OTKIOHEHME OJINHBLI OT HOMUHaNbHOM =1 %. AnnHa
TpyO B ByxTax cocTtaBngeTt ot 50 m oo 200 m. MpenenbHoe OTKIIOHEe-
HUe OnvHbl TPy6, narotosnsaeMsoix B 6yxtax, =1,5 %. Mo cornacoBa-
HUIO C NoTpebuTenemMm M3roTaBaMBaTCA TPYObl B MPSAMbIX OTpe3kax
1 Tpy6bl B OyxTax Apyron AJInNHbI.

Tabnunua 1.3

HomMuHanbHbIN HaPYXHbIN CraHpapTHas LLinpuHa
avametp d, Mmm AnuHa 6yxTbl L, m 6yxTbl b, MM

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

200 2000 2650 1200

Tpy6bi anameTtpom 125-1200 MM MOCTaBAISIIOTCS TOJILKO B NPsiMbix oTpeskax. 3aBoa VIKATMJIACT Takxe MOXeT U3roToBUTh
6yxTbI LnpPMHOK oT 380 Mm A0 1200 Mm ( TpY6bI & 75-110 Mm) 1 o1 270 MM 0 680 MM ( Tpy6bl & 20-63 MM)

AnuvHbl TPYO HECTaHAAPTHBIX OYXT

HomMmuHanbHbIN
HapPYXXHbIN 20 25 32 40 50 63 75 90 110

avameTp d, Mm

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

3aBoa UKATJIACT MOXET n3rotoBuTb OYXTbl C LUArOM AJ/IHbI 50 M.

CopTaMeHT HaNOpPHbIX NOIM3TUNEHOBBLIX TPY6 ¢ 3awmTHOM 0bonoukomn

3ason MKATJIACT npoussoamTt Tpyobl n3 N3100 RC ¢ 3awmTHOM 060/104K0N, a Takke OJHOCONHbIE TPYObl N3
M3100 RC. Tpy6bl € 3aWmMTHOM 060104KOM NPeaHa3HAYeHbl 415 TPAHLLEHOro 1 6ecTpaHLLIENHOro cnocoboB Npo-
KNaZKn HarnopHbIX CETEN BOAOCHAOXEHMS 1 BOAOOTBEAEHMS.

B cooTtBeTcTBUM C Knaccudukaumen Tpyd ns N3100 RC PM/[ 40-20-2016, Tpybbl C 3awmMTHOM 0607104KON OT-
HocATCS K TUny 3.

Tpy6a narotoeneHa na MN3100 RC, sawmTHasa obonoyka — n3 PP.

OTnuuunTensHoli yepTon nonnatuneHa N3100 RC sBnsieTCa NOBbILLIEHHAsS CTONKOCTb K PACNPOCTPAHEHWIO TPELLMH
No CpaBHEHWMIO C 06bIYHBIM NonuaTuneHom M3 100. Mpwu ycnosum cobnoaeHns NpaBuil MOHTaxa 1 akcrnyaTaumm
cpok cnyx6bl ceTent n3 Tpyb M3100 RC coctaenset 100 net.

Tpy6bl MKAMJIACT n3 N3100 RC ¢ 3awwmTHOM obonoykoin cootsetctByioT FTOCT 18599-2001 ¢ nam.1,2.
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O6was TexHuueckas MHopmaums

Tunbl TPYy6 ua N3 100 RC

Tpy6bl n3 M3 100 RC

o . <«—— Tpyb6bl 13 M3 100 RC
C 3aLLUMTHON 060104KON

Tabnuua 1.4

HomuHanbHbIN
Martepuan Tpyo MpumeHeHue Tpyo HapPYXHbIV
AnamMeTp, MM

Tpy6bl UKAMJIACT 13 M3 100 RC ¢ 3awmTHOM 0605104KO0A

Tpyba nsrotoBneHa | - npy 6eCTPaHLIENHbIX (aIbTEPHATUBHbIX) FOCT 18599-2001 63-1200 mm
n3 M3 100 RC, MeToAax NPOKAaAKM HarMoOPHbIX CETEN n3am. 1,2
3almTHasa o6onoyka — | BOOOCHaAOXEHMS 1 BOAOOBEAEHUS: MPOKONax,
13 NOJIMNPONWIeHa | FOPU30OHTaIbHO-HaNpaBieHHOM 6ypeHun,
peHoBauusX.
- NpY TpaHLLIENHOM cnocobe NpokKaaku
HaMopPHbIX CeTEN BOAOCHAOXEHUS
1 BogooTBeneHus. BoamoxxHa yknagka Tpyo
6€3 NecoYHOro noxa, Ho B NOArOTOBNEHHOE
POBHOE M YMNJIOTHEHHOE JIOXe KaHana.

Tpyosl MKAMJIACT n3 M3 100 RC
M3 100 RC - NP TpaHLLUeNHOM crnocobe Npokaaku MOCT 18599-2001 20-1200 mm

HarnopHbIX ceTer BogocHaGXeHns nsm. 1,2
1 BOOOOTBEAEHMSA

Tpy6a N3
100 RC 3awmTHas SDR13,6

C 3alnTHOM obosnouka

00605104KO0M1 PN12,5

s 2 g s s < 3 s

525z Sf §3 s £ 2 £ % o £ 3

$23 £3 53 £33 t33 33

AL i i

I T F E 8 o 5 o 5 8
63 0,8 | +0,5 | 3,8 4,6 0,91 4,7 5,5 1,07 | 58 6,6 1,25
75 08 | +0,5 | 4,5 G 1,25 | 5,6 6,4 1,48 | 6,8 7,6 1,71
90 09 | +04 | 54 6,3 1,75 | 6,7 7,6 2,06 | 82 9,1 2,42
110 09 | +0,6 | 6,6 7,5 2,56 | 8,1 9,0 256 | 10,0 | 109 | 3,55
125 1 +0,6 | 7,4 8,4 325 | 9.2 10,2 | 3,88 | 11,4 | 124 | 459
140 1,1 | +0,6 | 8,3 9,4 4,06 | 103 | 11,4 | 482 | 127 | 13,8 | 5,69
160 1,1 | +06 | 95 | 106 | 520 | 11,8 | 129 | 620 | 146 | 157 | 7,38
180 1,1 | +06 | 10,7 | 11,8 | 6,49 | 133 | 144 | 7,77 | 16,4 | 175 | 9,24
200 1,2 | +0,6 | 11,9 | 131 | 7,97 | 147 | 159 | 9,51 | 182 | 194 | 11,36
225 1,3 | +0,6 | 13,4 | 147 | 10,06 | 16,6 | 17,9 | 12,03 | 20,5 | 21,8 | 14,33
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MpoponxeHve Tabnuupl 1.4

Tpy6a N3
100 RC 3awumTHana SDR13,6
C 3alMUTHOM o6onouka
00605104KOM PN12,5
2 g = g s $ s
R g2 9= :s S :s S :s S
E i 5 E.\ g 0: 8 g af lq', g sf E g >§
EZT R Ee 23 O E o O E o © £ o
) i o ST 9035 T S ¥ c S ¥ c S ¥
I s 2 £ S (g 2 33 r g7 r 97
s ag s g o o S ® © ) S ® ©
= ?: s = 5 o c g o 5 J o 5 g o 5
L = 28 £ E 0 B 0 E 0
o g o° e ©° g o
250 1,4 +0,7 14,8 16,2 12,35 18,4 19,8 14,75 22,7 24 1 17,65
280 1,4 +0,8 | 16,6 18 15,34 | 20,6 22 18,44 | 25,4 26,8 21,94
315 1,5 +0,8 | 18,7 20,2 19,31 23,2 24,7 23,21 | 28,6 30,1 27,71
355 1,6 +0,8 | 21,1 22,7 24,43 | 26,1 27,7 29,33 | 32,2 33,8 34,93
400 1,8 +0,8 | 23,7 25,5 30,81 29,4 31,2 37,11 | 36,3 38,1 44,31
450 1,9 +0,9 | 26,7 28,6 38,91 33,1 35 46,81 | 40,9 42,8 56,01
500 2,0 +1,0 | 29,7 31,7 47,96 | 36,8 38,8 57,66 | 45,4 47,4 68,96
560 2,2 +1,0 | 33,2 35,4 59,91 41,2 43,4 72,11 | 50,8 53,0 86,21
630 2,5 +1,0 | 37,4 39,9 75,69 | 46,3 48,8 91,09 | 57,2 59,7 | 109,39
710 3,0 +2,0 | 42,1 45,1 97,41 52,2 55,2 117,11 | 64,5 67,5 | 140,11
800 3,0 +2,0 | 47,4 50,4 | 122,13 | 58,8 61,8 147,13 | 72,6 75,6 | 176,13
900 3,0 +2,0 | 53,3 56,3 153,3 | 66,1 69,1 185,3
1000 3,0 +2,0 | 59,3 62,3 188,4 | 73,5 76,5 227.,4
1200 3,0 +2,0 | 71,1 74,1 268,7

CoprameHT coegunutensHbix aetanen MKAMJIACT*

®oro 1.1. TpoviHuk MKATJIACT ®oto 1.2. TporviHnk NKATJIACT
900 x 200 SDR17 13100 C MOHOMTHBIM Kopriycom 1000x225 SDR 17 13 100

Ob6uwas TexHuyeckas nHpopmaums

CoeguHuTenbHbIE AEeTanu N3 NONN3TUIEHA HU3KOrO AaBNEHNS N3rotasameatoTcs no TY 2248-001-50049230-2007
(c n3meHeHuaMM 1) METO0M CBapPKU BCThIK U3 NOIMATUNEHOBbLIX TPYO BbinyckaemMbix No FOCT 18599-2001, nutbsi nog,
naBrieHneM, Mex. 06paboTkoi. OHU NpeaHa3HauYeHb! 4151 MIPUMEHEHUS, B HEOOXOANMBbIX Cly4qasix, NPy CTPOUTESIbCTBE
TPpybONpPOBOAHbLIX CUCTEM: MOBOPOTHLI TPACChI, UBMEHEHNE AnamMeTpa Tpybonpoeoaa, NPUCoeaNHEHE 3an0pPHOM
W perynmpyoLen apmartypsbl u. T. f.

* [MosIHbI acCOPTUMEHT acoHHbIX AeTaneri npyeeaeH B Katanore IKATJIACT.
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dacoHHble 4acTu BbiMyCKalOTCS B TOM Xe Avana3oHe AUaMeTpoB, YTO U HanopHble TPyObl:
e oTBOA cBapHoii 30°; 45°,60°, 90°, NpoCTON NN YAJIMHEHHbI, BO3MOXHO N3roTOBJIEHME C LLarom yrna 5°,

a Takxe ¢ NobbIM KONNYECTBOM CEKLIMI MO 3akasy;
TPOMHMK PaBHOMNPOXOAHOW CBAPHOW;

* TPOWHWK HEPABHOMPOXOAHOM (PeAYKUVNOHHbIN) CBAPHOW;
* TPOWHWK HEPABHOMPOXOAHOM (PEeAYKUVNOHHbBIN) C MOHOMUTHBIM KOPMAYCOM;
* KPECTOBMHA CBApHasi;

BTYJIKa nop, pnaHew, (dnaHeu-naTpyook);

* dnaHel MeTannnyeckmini ceoboaHbin ansa Nd Tpyo;
nepexon (penykums);

rnepexop, yKopo4eHHbIN (penykums);

onopa HenoasuxHas (pukcupytoLas);

ornopa HenoaBMXHas Mo XOMYTbl KDEMEXHbIE;

MydTa 3amTHas;

[eTann 1 3aneMeHTbl N0 UHAVBUAYASIbHBIM YEPTEXAM.

Coprament tpy6 MKATJIACT gns rasonposopoe

Tpy6bl Ans ra3onpoBoaos BeinyckaloTcsa no FTOCT P 50838-2009 (o1 20 mm no 630 mm).
Tpybbl NPUMEHSAIOTCA ANA COOPYXEHMS NMOA3EMHbIX Fa30MNPOBOAOB, TPAHCMOPTUPYIOLLINX
roptoyve rasbl, NpegHa3Ha4YeHHble B KAa4eCTBE Cbipbsi U TOMMBA OJ1Si NMPOMbILLIIEHHOIO
1 KOMMYHaJIbHO-ObITOBOIr0 MCMOJIb30BaHMs. Tunopasmepsbl TPy, NpUMeHsieMble AJ1s1 CTPOU-
TenbCTBa ra3onpoBOAOB, NpMBeAeHsl B Tabn. 1.5.

Tabnuua 1.5
Paamepbl Tpyo UKAMJIACT us nonuaTtuneHa gig ra3aonpoBoaos
no FOCT P 50838-2009

HomuHanbHbIVi HapyXHbii  SDR26 SDR21 SDR17,6 SDR17 SDR13,6 SDR11 SDR9
AvameTp d, Mm HomMuHanbHas TOJWMHA CTEHKU €, MM

20 - - - - - 2,3 3,0
25 - - - - - 2,3 3,0
32 - - - - 2,4 3,0 3,6
40 - - 2,3 2,4 3,0 3,7 4,5
50 - 2,4 29 3,0 3,7 4,6 5,6
63 2,5 3,0 3,6 3,8 4,7 5,8 7.1
75 2,9 3,6 4,3 4,5 5,6 6,8 8,4
90 3,5 4,3 52 54 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 5,4 6,7 8,0 8,3 10,3 12,7 15,7
160 6,2 7,7 9,1 9,5 11,8 14,6 17,9
180 6,9 8,6 10,3 10,7 13,3 16,4 20,1
200 7,7 9,6 11,4 11,9 14,7 18,2 22,4
225 8,6 10,8 12,8 13,4 16,6 20,5 25,2
250 9,6 11,9 14,2 14,8 18,4 22,7 27,9
280 10,7 13,4 15,9 16,6 20,6 25,4 31,3
315 12,1 15,0 17,9 18,7 23,2 28,6 35,2
355 13,6 16,9 20,1 21,1 26,1 32,2 39,7
400 15,3 19,1 22,7 23,7 29,4 36,3 44,7
450 17,2 21,5 25,5 26,7 33,1 40,9 50,3
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MpoponxeHue Tabnnupl 1.5

HomuHanbHbIi HApYXXHbIn  SDR26 SDR21 SDR17,6 SDR17 SDR13,6 SDR11 SDR9
AvameTp d, Mm HomMuHanbHas TONWMHA CTEHKU €, MM
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 -

Knaccndukaums Tpyd na3 nonnatuieHa npoBOAMUTCS MO 3HAYEHMIO MUHUMANbHOM JanTenbHol npoyHocT (MRS)
M CTaHAapTHOMY pa3MepHOMy oTHoLeHuto (SDR).

Tpy6bl AN5 ra3onpoBOAOB U3rOTABAMBAIOTCS M3 NOANITUIEHA C MUHUMANBLHOW AANTENBHOW NPOYHOCTLIO MRS
10,0 MMMa (M3 100).

TeopeTnyeckn, ncnonb3ys Tpybbl ¢ 0aNMHAKOBLIM 3HaYeHneM SDR, Ho pasnnyHbiM MRS, MOXHO NpOeKkTMpoBaThb
rasonpoBOAbl C PA3NMYHbIM KO3PDULMEHTOM 3anaca NpoyYHocTy C Ha pasHbIxX yd4acTkax. JJonycTumoe gaBneHne
B TPy6ax U3 pasnmnyHbIxX KNaccoB noanatuneHa npu T,,.., = +20 “C n cpokoMm cnyx6bl 50 neT, paccyMtaHHOE B COOT-
BeTCcTBUM ¢ TpebosaHnamm MOCT P 50838-2009, npueeneHo B 1abn. 1.6

3HauyeHne koadppuumenta C npmHumaioT no CHulM 42-01-2002 B 3aBMCUMOCTU OT TPEOOBaAHUIN K HAAEXHOCTU
TOrO WM MHOTO y4acTka.

Tabnuua 1.6
CooTHOLWEeHuEe MeXAy pacyeTHbIM 3Ha4yeHneM koadduumeHTa 3anaca npo4yHocTu C
“ MakCcUMManbHbIM paboynm pasneinem MOP

MakcumanbHoe PacueTHoe 3HauyeHue ko3¢ PpuumeHTa 3anaca npoyHocTu C Ansg makcMmMmasnbHOro
pabouee pa6ouero gaenexusa (MOP) (npu paGoyei Temnepartype rasa 20 °C)
AasneHune Tpy6bi n3 N3 100 (MRS 10 MNa)
(MOP),MNa ghpos  SDR21  SDR17,6 SDR17  SDR13,6  SDR11
0,4 2,0 2,5 3 3,1 4,0 5,0 6,2
0,6 - - 2 2,1 2,6 3,3 4,2
0,8 - - - - - 2,5 3,1
1,0 - - - - - 2,0 2,5
1,2 - - - - - - 2,1

Tpy6bl MKAMJIACT gnsi ra3onpoBOoA0B KOMMIEKTYIOTCH BCEMU HEOOXOANMBIMU COEAVHUTENbHBIMU AETANSAMU He-
Meukoro koHuepHa FRIATEC, Georg Fischer B T.4. ¢ 3aknagHbIMy anekTpoHarpeBaTensmMm.

¢ 0>

®oro 1.3. OTBOAbI, Nepexoabl, TPOUHUKM, MydTsl C 3aknagHbIM Harpesartenem FRIATEC (lfepmaHusi)

[ns nonyyeHus 6onee nonHom nHdopmauum (nonyydeHuns cooTeetcTaytowero Karanora FRIATEC) Heobxoaumo
cesasaTbca co cneumanuctamu MKAMMACT.

CJM KANNACT
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Hepa3sbsemHble coeguHenus N3 tpy6

HepasbemHble coeanHeHns N3 Tpyb nosyyaloT cBapkoi. XOpoLLas CBapMBaEMOCTb ABSETCS OOHUM U3 BaXKHEALLINX
dakTopOB, ONpeaennBLLINX LLMPOKOe NpuMeHeHne Tpyod n3 nonmatunena. CeapHblie COeaUHEHUS MOINSTUNEHOBbIX
Tpyd NnoapoOHO paccMOTpeHbl B Pazaene 4 «[poknagka n MOHTaX NOIM3TUIEHOBbLIX TPYOONPOBOAOB».

PasbemHbie coeauHeHus Tpy6 us M3.
CoepuHeHne c apmarypom n Tpybonposoaamm ns agpyrux MaTrepmanos

HanopHeie nonnatuneHosble Tpyosl MKAMJIACT coeauHSIlOTCS C 3anopHON 1 perynvpytoLLeii apmaTtypoii. Haum-

6onee pacnpoCTPaHEHHbI BUA, Pa3beMHbIX COEAVHEHWNI — hNaHUEeBOE CoeaUHEHNE. ITO COEANHEHME BbIMOSHSIOT
C NMOMOLLbIO BTYJIKW Nog, pnaHew, npuBapuBaemMoit K KoHLy M3 Tpybbl, 1 cBOGOAHOIO MeTainieckoro gnaHua.

cTanbHas Tpyba

MNna Tpyba
M3 BTynka nog pnaxew, YMIOTHUTENIBHOE KOJbLIO

¢ naHewl, cBOOOOHLIN MeTaNINYeckuin

Puc. 1.1. Cxema ¢psaHLEeBOro CoeanHeHus

BbiGop 3anopHoi, perynvpyioLeit 1 Apyro apmaTypbl, ycTaHaBIMBaeMol Ha NON3TUIEHOBbLIX TPYGONPOBOAaX,
NpPOBOAMUTCS B COOTBETCTBUM CO CTaHAAPTAMM, TEXHUHECKMMI YCIOBUSIMA, KaTasioramu, napameTpamMm TpaHcrnop-
THPYEMbIX BELLECTB, C y4eToM TpeGoBaHuii NPoeKTa 1 YCI0BUA aKCrlyaTaumm.

doTo0 1.4. ®oro 1.5.
Pa3beMHoe paHLieBoe CoeanHeHne lMpumep ¢naHueBoro coeanHeHns
13 Tpy6 13 Tpy6 1 cTaHAapPTHOV 3arOPHON apMaTypbi
MKANNACT www.icaplast.ru
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HanopHble NonaTnneHoBblie TPYGONPOBOALI COEANHAIOTCS C TPYGONPOBOAAMU U3 APYIMX MATEPMAOB C NMOMOLLbIO
pPasbeMHbIX CTasIbHbIX GNAHUEBbLIX COEANHEHNIA.

do
no NOCT 12822-8C

do
no MOCT 12820-80

Puc. 1.2.
®naHeL cBoboAaHbIN meTanmyeckuii no FTOCT 12822-80 (puc. 1.2),

oT/m4aeTcs ot aHua npmMBapHoOro
1o FOCT 12820-80 10/1bkO YBENHEHHbIM BHYTPEHHUM AnameTpom d,,
4TO NMO3BOJISET CBOBOAHO HAAETh ero Ha [13 Tpyoby.

Tabnuua 1.7

Cooteetcteue NI Tpy6 v bnaHueB cCBOOOAHBIX MEeTaNJIM4EeCKNX

HomMuHanbHbIA HAPY)XHbIN AnamveTp “Dy” dnaHua
AanamveTp N3 TpyO6kI, CBOOOAHOIro MeTasiJiu4eckoro,
MM MM
110, 125 100
140 125
160, 180 150
200, 225 200
250, 280 250
315 300
355 350
400 400
450, 500 500
560, 630 600
710 700
800 800
900 900
1000 1000
1200 1200

’ www.icaplast.ru OM KAMNNACT
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[na Tpy6 manbix anameTpoB (50 MM 1 MeHee), T.e. TaM, rae dnaHueBble COeANHEHWS, COeAMHEHNS METOO,0M CThbl-
KOBOW CBapKn 3KOHOMUYECKM HeLLenecoobpasHbl v NPakTUYeCk HEBO3MOXHbI, UCMOJIb3YOTCS KOMAPECCUMOHHbIE
GUTUHIN (06XKUMHBbIE GUTUHIU, LAHTOBOE 06XNMHOE COEOUHEHNE).

®oro 1.6. KomrpeccuoHHble (0OXUMHbIE) PUTUHIU.

Tabnuua 1.8

Tunbl pa3beMHbIX COeANHEeHNA HanopHbIX TPyo ns NI

Tvn pa3beMHOro coeauHeHus AuameTp Tpyo6, Mmm

dnaHueBoe coegnHeHne

63-1600

KomMmnpecunoHHoe (06XX1MMHOe) coeamHeHune

16-90

MKANNACT
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Paspen 2.
[NpoexkTnposaHme
HapPYXHbIX TPy6onposoaos
U3 NOAUITUNIEHOBLIX TPYH

Knacecndukaums tpybonpoeopos

Mpn ncnonb3oBaHNK HANOPHbLIX TPY6 13 M3 HEO6XOAMMO yUnThIBaTh Crieayolme GakTopbl: Ha3HaYeHne Tpyoo-
npoBoAa, BuA, 1 paboyne napameTpbl TPAHCNOPTUPYEMOrO BELLECTBA, a Takke Cnocob Npoknaaku.

Mo oGnacTn NnpuMeHeHUs Hapy>XXHble MOJIN3TUJIEHOBbIE TPYOONPOBOALI NOAPA3AENaIoT Ha:

* HapyXHble CETN BOAOCHAOXEHMS, KaHANIM3auMn 1 ra3oCcHabXeHWs (pacnpeaenvTesbHble ra3onpoBoabl);

¢ TEXHOJIOrMYECKME TPYOOMNPOBOAbI: HAPYXHbIE BHEMIOLWAA0YHbIE M BHYTPUMIOLWAA04HbIE (MEXLEXOBLIE);

¢ HedTenpoBoabl, TPYOONPOBOALI 3aBOAHEHUSI HEPTSHBIX NMIACTOB 1 cOpOCa NNacTOBbIX BOA;

¢ TpybGonpoBoabl Npy BYPEHUN CKBAXMH HA BOAY;

¢ TpybGONpPOBOAbI CXATOr0 BO34yxa, MHEBMOABTOMATUKM, MHEBMOTPAHCMNOPTA, BO3AYXOBOAbI;

¢ 3aKpbITble OPOCUTESbHBIE CUCTEMbI 0OBOAHEHNS NACTOULLL, OCYLLIEHUS 3aKPbITLIM APEHAXEM,
BHYTPMMNOYBEHHOIO MNOMVBA, N0A3EMHOro 060rpeBa rpyHTa Terniu;

¢ kabenv cBA3u, kKaHanoobpasoBaTenun 1 T.n.

Cuctembl BOAONPOBOAA Pa3ensioT Ha XO3SNCTBEHHO-NMUTLEBLIE, MPOTUBOMOXAPHbLIE N TEXHONIOTMYECKNE.
B oTaenbHbIX Cnyvyasx aTu CUCTEMbI MOTYT BbITb 00beaUHEHHbIMU. HanopHble nonnatuneHoBbie Tpyobl MKAMJIACT
MOFYT NPUMEHATLCS BO BCEX YKa3aHHbIX CUCTEMax. ™

HanopHblie M3 Tpybbl MKAMMACT MCnonb3yoTcs He TONbKO A1 CO34aHUS HanopHbIX KaHaNu3auui pasfinyHoro
TMNA, HO N ANl CeTeN ObITOBLIX M IMBHEBbLIX CAMOTEYHbIX KAHANN3aLMNA.

CuctemMbl ra3ocHabXeHus B 3aBUCMMOCTM OT AABJIEHMS ra3a PasfensioT Ha Cleayolme KaTeropum: HA3Koro
nasnexus (He 6onee 0,005 MMMa), cpegHero (0,005-0,3 MlMa) u Bbicokoro gasnexus (0,3-0,6 MIMa). CooTBeTCcTBYIO-
we N3 Tpy6sl MKAMJIACT ans rasocHabXeHnst MOryT NPUMEHSATLCS BO BCEX YKa3aHHbIX CUCTEMAX.

K TexHonornyecknm Tpy6onpoeoaam 13 10 Tpy6 OTHOCATCS B T .4. TPYOGONPOBOAbI FOPHOA00bLIBAIOLLEN MPO-
MbILLJIEHHOCTY — MYJIbMONPOBOAbI AJIF TPAHCMOPTUPOBKU BOAbI C COAEPXaHMEeM TBepAblX 4acTUL, HanpumMmep
Lnaka, CycrneH3um n T.n., a Tak xe TpybonpoBoabl 6anbHEOTEXHUHYECKNX CUCTEM A1 TPAHCMOPTUPOBKW PACTBOPOB
conei, ne4ebHON rpa3un 1 Apyrnx BeELLECTB. TexHonornyeckue TpybonpoBoapl B 3aBUCMMOCTN OT GU3NKO-XMMNYECKNX
CBOWCTB TPAHCMNOPTUPYEMbIX MO HUM BELLECTB NOAPA3AENSAIOT HA KaTeEropun v rpynnel, ykasaHHole B Paznene 6
(MpwunoxeHune IM). NMonnatnneHoBble TPYObl MOTYT MPUMEHSATLCS A TPAHCMOPTUPOBKU XMMUYECKU arpeCCUBHbIX
cpep. Tabnmua xmmMmyecko ctoikocTn Tpyb 13 M3 npuseaeHa B MpunoxeHum A.

*I'Ipl/l ycrnoBun 3aLlnTbl prﬁOI'IPOBO,qOB OT OTKPbITOIoO OrH4, BO34€evicTBUS TPSAMBbIX COJIHEeYHbIX nyweﬁ nydera paéolmx TeMreparyp.
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®du3nKo-MexaHUYeCKme CBOMCTBA NONMMITUNEHA TPYBHbBIX MAPOK
Dur3nko-MexaHN4eCKNe CBOMCTBA NONNATUNEHA TPYOHbIX Mapok 13 M3 100 npuBeaeHsbl B Tabn. 2.1

Tabnumuya 2.1
CsoiicTBa nonnatuneHa TpyoHou mapku N3 100

Knaccudukaumsa nonmatuneHa no MRS

MokasaTenb
na 100 N3 100 RC

MRS (MuHumaneHasa gnutensHas npoYHoCTb, MIMa 10,0
MnoTHocTb Npn 23°C, Kkr/m? 960-970
Moka3zatenb TekydecTn pacnnaea npy 190°C n Harpy3ke 5 kr, /10 MyH 0,1-0,5
Mpenen TekydecTn npu pactaxeHuun, Mla, He meHee 21
OTHOCKTENBbHOE YANVMHEHNE NPU Pa3pbIBe, %, HE MeHee 700
TepmocTabunbHocTb Npu 200°C, MUH, HE MeHee 20
Temnepatypa xpynkocTtu, ‘C, He BbiLle -70
Copepxanue caxm, % mac. 2,0-2,5
MaccoBas nons neTy4ymx BELLECTB, Mr/Kr, He bonee 350
Tun pacnpeaeneHns TEXHMYECKOro yrnepoaa I-11
KoadpdurumeHT TennoBoro pacwumpenus, Mm/m °K 0,15-0,20

LJaHHble npegocTasBiieHbl KOMNaHue Sabic — npon3BoaANTENEM 1 MOCTaBLUNKOM Cbipbs A5 3aBoga UKATJIACT, n cooTserT-
cTBytoT TPeboBaHusm FTOCT 18599-2001 u FOCT P 50838-2009.

[MonuatnneH nonyyaloT nonuMmepusaumen atuneHa. B 3aBMCMMOCTM OT YCNOBUI NMOAUMEPU3aLMN MOJy4aeMblin
NOJSINITUSIEH MOXET UMETb PA3AINYHOIO MJIOTHOCTb M COOTBETCTBEHHO KJ1laCcCUdULMPOBATLCS:

¢ NONN3TUNEH HMU3KoM nnoTHocTy 910-935 kr/m3 (MBHM, LDPE, PE-LD );

* MOJINITUIIEH cpeaHei nnoTHocTn 945-955 kr/m3 (MACIM, MDPE, PE-MD);

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

HaumHas ¢ 1955 ., korga 6binia U3roToBNeHa nepeas NonnaTuneHoBas Tpyba (HM3KOro gaBneHns HU3KOM MioT-
HOCTK), HENpPepbIBHO BeayTCs paboThbl MO YNyYyLLIEHNIO CBOMNCTB, B YACTHOCTU MUHUMAJTbHOW ANUTENbHOM NPOYHO-
ctn (MRS) nonmuaTtuneHa. B HacTosiLee BpeMsi B MMPOBO NPakTUKE UCMOb3YOTCS NOANaTUNEeHs knaccos M380
(MRS 8,0) — BToporo nokonexus, N3100 n NM3100RC (cTOMKMIA K pacTPECKNBAHMIO) — TPETLEITO U YETBEPTOrO
NOKOJIEHUIA.

Tabnuua 2.2
Knaccudukaumsa nonnatuneHa ang npomMs3BoacTea Tpyo
B 3aBMCMMOCTMU OT €ro MMHUMAaNbHOW AnuTenbHou npodyHocTu (MRS)

Knaccudpukauusa MRS, MMa AnutenbHasa NPO4YHOCTb,
nonuaTuieHa MMa
nago 8,0 8,0-9,99
N300 10,0 10,0-11,19

Kak cnegyet ua 3asucumocteit (1.1) — (1.5), c yenmdyeHnem MRS MOXeT ObITb YMEHbLLEHA TOJILLMHA CTEHKU TPYObI.
B tabn. 2.3 3T0 NoKkasaHo Ha NPUMEPE HaNopHOM TPyObl AMAMETPOM 225 MM.
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Tabnuua 2.3
CpaBHeHue pa3fIuyHbIX KJ1IaCCOB NOJIN3TUJIEHA Ha MPUMEPE HaNopPHOoi TpyObl AnameTpom 225 mm

Tpy6a N3 auameTtpom 225 mMm en. usm. na 80 na 100
MuH1ManbHas onutensHas npoYHocTb MRS MMa 8,0 o 10,0
TonwmHa CTeHKN MM 16,6 13,4
BHyTpeHHWn anameTp MM 191,8 198,2
TeopeTuyeckas Macca Kr 10,9 9,03
CTOMMOCTb (COOTHOLLEHNE) % 110 100

Pacuer ponrospemeHHoi npoyHocTH Tpy6

Mo onpeaeneHnio MUHMMAaIIbHOM OJIUTENbHOM MPOYHOCTY NONM3TUNEHOBbIN TPYGonpoBoa OyaeT paboTaTb He MeHee
50 neT npu TemnepaType TpaHcnopTupyemoi cpeapbl 20 °C 1 cooTBeTCTBYIOWEM paGoyem AasneHnn*. YeenmyeHme
Temneparypbl U/Uv AaBfeHNs NPUBOAMT K CHUXEHUIO CpoKa CiyX0bl TPyO B COOTBETCTBMM C Tab. 2.4

Tabnuua 2.4
3aBUCUMOCTb CpOKa CJyX0bl TpyOonpoBoga oT TeMmnepaTtypbl 1 padoyero aaBneHus

Pabouee paBneHune, MlMa

CpoK cnyxobl, Temneparypa,

nert 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 XN3HECTOCOOHOCTb CPEean HaropPHbIX TRYOONMpPoBoaoB n3 13 (3HaunTesibHoe npeBbiLleHne 50-1eTHero
CcPpoKa 3Kcrlyaraimm) nokasaa UMeHHO roa3eMHbIe TPYOONPOBOAbI XOJI0AHOMO BOAOCHAOXEHWS.
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B cooteetctBuM ¢ TOCT ISO 161, nonMatuneHoBble TPYObI, Kak 1 TPyObl N3 APYrnx NOJMMEPHbLIX MaTePUanos,
HOPMUPYIOTCS MO HAPYXXHOMY ANAMETPY.

Kak cnenyet n3 tabn. 2.4, npuMeHaTb NONVUSTUIEHOBLIE TPYOLI NpK Temnepatype Bbiwe 60 “C He pekoMeHayeTcs.

Hwn ognH n3 Tpex napamMeTpoB (gaBneHne, TeMnepaTypa, CPoK CNy>0Obl) HE MOXET paccMaTpmuBaTbcs 6e3 yyeTta
OBYX OpYrnx napameTpos.

rVIp,pCIBHM‘-IeCKMﬁ pacyeT NoJIN3ITUNEHOBbLIX HAMOPHbLIX pr6onposop,os

MaopaBnmMyeckmii pacyeT TPyGONpPOBOAOB BINOJIHAETCS C Liefiblo onpeaesieHns noTepb Hanopa noToka, Ha OCHO-
BaHWM Yero B AanbHeliemM BoibpaeTcs anaMeTp TPy U Mapka NnoBbICUTENILHOTO (MK BaKyyMHOM0) Hacoca.

MoTtepu Hanopa H, MM BoA. CT., B 00LLEM C/ly4yae TeYeHUS XXUAKOCTU PaBHbI:
H=i.l+ hMAC.+hB+hI'.E,+hCE,H.-hI" (21)

roe i — yaenbHas noteps Hanopa Ha TPpeHne, M/M;

h,,.. — NOTEPU HANopa B MECTHbIX CONPOTUBIIEHUSIX, M;

[ - pacyeTHas onnHa TpybonpoBoaa, M;

h, — noTepu Hanopa B BOAOVM3MEPUTESIbHBIX YCTPONCTBAX, M;

h__ — reomeTtpuyeckas BbicoTa nogbema Bofbl (MI0C NN MUHYC), M;

h_— rapaHTuitHblii Hanop nNepea HaCoCHbLIM obopynoBaHMEM, M;
h,,. — CBOGOAHbLIN HANop, HEOOXOAMMBIV A/1F CO3AaHMA KOMMOPTHOM CTPYM B BOAOPa36opHO apmartype

YaenbHasi noTeps Hanopa i onpeaenseTcs no popmyne:

j=_A-V2 (2.2)
29dp
roe A — KoaddOUUNEHT CONPOTMBAEHNS TPEHMS MO AJIMHE TpyOonpoBoaa;
V — CKOPOCTb TEYEHUS XNAKOCTUN, M/C;
g — YCKOpeHune cBo6OAHOro nageHus, M/c%
dp — pacueTHbI anameTp Tpyo, M. [lonyckaeTcs onpeaenstb kak d - 2e (Hapy>XHbI AuaMeTp MUHYC ABE TOJLMHbI
CTEHKN).

CKOpOCTb Te4YeHUd XXKNAKoCTU paBHa:

roe g — pacyeTHbI pacxof, XnaKkocTu, M3/c;

2
nd,

4

w= — nnowanp X1Boro cedeHns Tpyobl, M2,

KoadduruneHT conpoTmBneHns TpeHus A onpenensieTca B COOTBETCTBUM C perflaMeHTamMum CBoAa npasui
CI 40-102-2000 «MpoekTupoBaHme U MOHTaX TPyOOMNpPoOBOAOB CMCTEM BOAOCHAGXEHUA U KaHannsaumm m3
nonMMepHbix maTepmanos. O6wme TpeboBaHUSA »:

b 1,312(2 - b) IgS,_de_
0,5 5t 2 (2.4)
Vi= IgRe-1 ,
Ig 3,7d,

<]

roe b — HekoTopoe YMCNo NOAOBUA PEXUMOB TEYEHNS XUOKOCTU; Npu b > 2 npuHnmaeTca b = 2,

IgRe

=1+ ——
! IgRe,,

roe Re — ¢pakTmnyeckoe yncno PenHonbaca.
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Re= % | (26)

raoe v — KoadbobULUMEHT KNHEMATUYECKOWN BA3KOCTU XUAKOCTU, M2/c. Mpun pacyeTax XonoAHbIX BOLONPOBOAOB Npu-
HuMaeTcs paBHbiM 1,31 - 106 M?/c — BA3KOCTb BoAbl Npu Temnepatype +10 °C;
Re: — uncno PeitHonbAca, COOTBETCTBYIOLLEE HAYay KBaapaTuiHO 061acTu rmapaBinyecknx COnpoTMBIIEHMUIA.
500d
Ree= —— (2.7)
Ks

roe K, — rmapaennyeckas LepoxoBaTocTb MaTepuana tpy6, M. Ana Tpy6 13 nonnMMepHbIX MaTepranos NpUHUMaeTCs
K;=0,00002 m, ecnu nponssoanTens Tpyb He AaeT ApYyrmx 3HA4YEHUI LLePOXOBaTOCTH.

B Tex cnydasx TedeHus, koraa Re > Re , pacyeTHoe 3HaYeHue napameTpa b cTaHOBUTCA paBHbIM 2, 1 hopMyna
(2.4 ) cywecTBEHHO ynpolaeTcs, obpallasice B U3BecTHyt0 popmyny MpaHaTns:

0,5
vi= 3,7d,
g ——

K, (2.8)

Mpu K, = 0,00002 m kBagpaTmyHas 061acTb CONPOTMBAEHNIA HACTYNaeT NPU CKOPOCTW TEYEHNS BOAbI
(v=1,31-10% m?/c), paBHoin 32,75 M/C, 4TO NPAKTUYECKN HELOCTUXMMO B KOMMYHasIbHbIX BOAOMPOBOAAX.

[na noBcegHEBHbIX PACYETOB PEKOMEHAYIOTCA HOMOrpammel (puc 2.1 n 2.2), a ons 6onee TOYHbIX PpacyeToB —
«Tabnuvupl o rmopaBanyeckoro pacyeTa Tpyd HanopHbIX U3 NoAnaTuieHa», (Mpoapoyc O.A.)

Mpu pacyeTax No HOMorpaMmmam peadynbTaT JOCTUraeTCs OAHMM HANOXEHNEM JIMHENKW - cieayeT NPSMO IMHNEN
COEAVHNTB TOYKY CO 3HAYEHNEM PACYETHOrO AnameTpa Ha wwkane d, C TOYKOM CO 3Ha4YEHNEM PaCYETHOIO pacxona
Ha wkane q (1/c), NPOJOMIKUTL 3TY NPSMYIO JIMHUIO 40 NEPECEYEHNS CO LLIKanamMm CKOpocTn V 1 yaenbHbIX NoTepb
Hanopa 1000 i (Mm/m). Toukm nepeceveHns NPIMON INHUM C 3TUMK WKanamm gatoT 3HadeHne V in 1000 i.

Kak n3BecTHO, 3aTpaThbl 3/IEKTPOSHEPIUM HA NEPEKAUKY XUAKOCTU HAXoOoAaTCsa B NPSMON NPONOPLIMOHANIBHOMN
3aBMCMMOCTU OT BeNMYMHbI H (Npy npoymnx paBHbix ycrnoBusx). MNoacrtasme BeipaxeHue ( 2.3 ) B dopmyny ( 2.2 ),

HETPYOHO YBMAETh, YTO BENNYMHA i (2, cnegoBaTtenbHo 1 H) o6paTHONponopuMoHanbHa pac4eTHOMY aMameTpy d,
B MNSTOWN CTEMEHMN.

i 16-1-9°2 (2.9)
29 -n2-dy° .
Bbilwe nokasaHo, 4To BeauyuHa d 3aBUCWT OT TOJILLMHBI CTEHKM TPYGbl €: YeM TOHbLUE CTEHKa, Tem Bbile d
N TEM, COOTBETCTBEHHO, MEHbLLIE MOTEPU HAMOpa Ha TPEHWE 1 3aTpaThl IEKTPOIHEPTUN.

Taknum 06pa3om, pesynbTaTbl PACYETOB TOJLMHBI CTEHKN € Tpybbl no dopmynam (1.1) — (1.5) B couyeTaHum
C pe3yfbTataMu rmapaBanyecknx pacyeTos no dopmynam (2.1) — (2.7) no3sonsioT BeibpaTh TPYOY C KOHKPETHBIM
3HavyeHnem SDR 1 KOHKpeTHbIM 3HadyeHneMm MRS. B 3aBUCMMOCTM OT BENIMYMNHBI PACYETHOIO PAcX0aa XXNAKOCTN Ha
0b6bekTe 1 TpebyemMoro Hanopa nogdupaeTcs Mapka NoBbICUTENBHOMO (BakyyMHOr0) Hacoca. Ecnn B panbHenem
no KakMm-nmbo npuinHam MeHsieTcs 3HadeHne MRS TpyObl, ee auameTp v TonwmHa cteHkn (SDR) fomkHbl ObITh
nepecymTaHbI.

CnepyeT MeTb B BUAY, 4YTO B LeNIOM psage cryydaeB npumeHeHue Tpyb ¢ MRS 10,0 B3ameH Tpy6 ¢ MRS 8,0, no-
3BOJISIET HA OQVH TUMOPa3Mep YMEHbLUNTb AMameTp Tpybonposoaa. Moatomy npumeHeHue komnanuen MKAMJIACT
nonnatuneHa M3 100 (MRS 10,0) B3ameH nonmatuneHa M3 80 (MRS 8,0) ons usrotosneHns Tpyd No3BosieT yMeHb-
LWNTb TOJILLMHY CTEHKW TPYO, X Maccy U MaTepmnanoemMKoCTb.
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CroikocTb K ruapoabpasneHOMy U3HOCY

Tpy6bl M3 13 MMEIOT BbICOKYIO CTOMKOCTb K rnapoabpasnBHOMY U3HOCY, 4TO 00ycnaBanBaEeT LenecoobpasHoCTb
NX NPUMEHEHNS ON51 TPAHCNOPTUPOBKM XUIAKOCTEN C coaepXaHneM TBepapix yactuy,. Mpu npyumeHeHumn Tpyod us
3 B ceTax caMOTEYHOM IMBHEBOW KaHanM3aummn ¢ cogepxxaHnem TBepablx YacTuu, U3HOC OyaeT COCTaBNSATbL MeEHee
0,5 MM Ha Becb 50-11€THUI 3KCMyaTaLUMOHHbIA NEPUO 1 UM MOXHO NpeHebpeyb. B HanopHbIX TEXHONOrMYECKUX
TpybonpoBoaax, TPaHCNOPTUPYIOLWNX XUOKOCTb C COAEPXAHMEM TBEPAbIX YacTuL, abpasMBHOMY M3HOCY OyayT
noagBepratbCs B MEPBYIO OYEPEb MECTA CY>XXEHWUI 1 NOBOPOTOB. HabnioaaemMelil U3HOC B NONINATUNEHOBbLIX TPybax
COCTaB/SIET JIMLLb HEBOMbLUYIO YaCTb U3HOCA, MEIOLLIEr0 MECTO B aHaJIOMMYHbIX YC/TIOBUSIX HA MOBOPOTAax CTaslbHbIX
TpyO.

TpyObl N3 acbecToLemMeHTa

/ pr6bl 13 cTeknonnacTmka

NCcTnpaHne, Mmm

>

0 200 000 400000 600 000

KOJINYECTBO LMKII0B BO BpeMs nccneposaHus, N

Puc. 2.3. CtorkocTb K rmgpoabpasnBHomMy U3Hocy. [laHHble nccnegosaHus Technische Universitat Darmstadt
(TexHonormnyeckoro YHusepcuteTta [lapMmwrtaara, lepmanums), npoBeaeHHoro Ha ocHoBaHum DIN19534.

XnMuueckas cTonkKocTb

Tpy6bl N3 NoaMaTUIEHa 061aaaloT BbICOKOM XMMUYECKOM CTOMKOCTbIO K OOMbLUMHCTBY arpeCCUBHBLIX Cped, Mof,
BAIVSTHUEM KOTOPbIX TPAONLUMOHHbBIE MaTepmasbl KOPPOAMPYIOT U CTAPEIOT.

XuMunyeckas CTOMKOCTb Tpyd 13 M3 aABnseTcs Nnpon3BOAHOM TEMMNEePaTypbl, KOHLEHTPAUUW, AaBAeHUs 1 Tuna
camoro BeLecTea.*

Mpwn HopManbHo (6am3koit K 20 °C) TemnepaType OHM YCTOMUMBLI K JEACTBUIO LLLENOYEN N TaKUX HEOKUCIAOLLNX
KMUCNOT, kak consiHas n pocdopHas. Tpyobl U3 N3 ycToNM4YMBLI K BO3AENCTBMIO CMMPTOB, GopMasbAernaa U CIoXHbIX
adurpoB (aTnnauetata). Beuay cBoei BbICOKON XMMUHYECKOW CTOMKOCTU TPYObl 13 13 NCNoib3yloTCS B T.4. B Ka4ecTBe
HePTENPOMBICNOBLIX, A1 TPAHCNOPTUPOBKN HEOYNLLEHHBIX CTOKOB NPOMbILLIEHHbLIX NPEeanpPUSTUi.

Mapo- n rasonpoHnaeMocTb Tpyb 13 N3 He3HauMTENbHA.

* TABJINLIA XMUMWYECKON CTOVIKOCTU TPYE U3 I3 npusenena s Mpunoxerun A.
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Bbibop cnocoba npoknapku Tpybonposoaa

Hapy>Hble ceTn U3 NoNIM3TUIEHOBbIX TPY6 peKoMeHAyeTCA NPoKaAbiBaTh NOA3€MHO, T.K. PU HAA3EMHOM
npoknapgke TpebyeTtcs 3awmTa Tpybonposoaa TeNION30NALNOHHBIMU MaTepmuanamMn Ans NnpeaoTBpaLleHns 3a-
Mep3aHu1s TPaHCMNOPTMPYEMOTO BELLLECTBA NPY OTPULATENBbHBIX TEMMNEpPaTypax BO3ayxa 1 Harpeea CTEHOK Tpy6 npu
BO3EMNCTBMM COJIHEYHOM paamaLLMm U NOBLILLEHHBLIX TEMMepaTyp Bo3ayxa. [ HApyXXHbIX ceTeil ra3ocHabxeHus
U3 NONIN3TUJIEHOBbIX TPYO pa3pelueHa TONIbKO Noa3eMHas Npokiaaka.

MonnaTnneHoBble TPYO6ONPOBOAbI TAKXKE MOTYT ObiTb MPONOXEHDI:

¢ B 30aHUAX (BHYTPULEXOBbIE UM BHYTPEHHME TPYGONPOBOObl) HA MOABECKaX, ONopax 1 KPOHLITENHaX;

OTKPbITO UM BHYTPY 6G0OPO31, LWAaxT, CTPOUTENbHbIX KOHCTPYKLIMIA, B KaHanax, 06pasoBaHHbIX, Hanpumep, na rodpu-
POBaHHbIX M1ACTMACCOBLIX TPYO, CKPLITO;

* BHE 34aHWU (MEXLIEX0BbIe Ui HapyXHbIe TPYOONPOBOIbI) HA 3CTakaaax v onopax (B o6orpesaeMbIx Unmn Heoborpe-
BaeMbIX kopobax v ranepesix), B kaHanax (MPOXOAHbIX UM HEMPOXOAHLIX) U B rpyHTe (6eckaHanbHas Npoknaaka).

KomneHcaums nMHenHbIX U3MEHEHUI NONN3TUNEHOBBIX TPY6onposoaos

MonnatuneHoBble TPYObI XapPaKkTEPU3YIOTCHA AOCTATOYHO BbICOKUM KO3 dULMEHTOM TEMIOBOIO JIMHEAHOIO pac-
wmnpeHus o. Mpu pacyeTtax npuHmmaetca o = 2 - 104 1/ °C (0,2 mm/m - °C). 3To 06CTOATENBLCTBO ONpenensieT He-
06X0OMMOCTb y4yeTa U3MeHeHNs AJINHbl TPYOONPOBOAa B NPOLLECCEe SKCrlyaTtaumn, T.K. USMEHEHNe TemMnepaTtypbl
TPaHCMOPTMPYEMOI cpeabl NPUBOAMUT K YOJIMHEHWNIO N YKOPOYEHMIO TPYOONpoBOaa.

CnepyeT nMeTb BBMAY, 4TO BECNPEenaTCTBEHHOE N3MEHEHNE AJINHBI TPYOONpPoBOAa B TY UM UHYIO CTOPOHY He
NPUBOANT K BOSHUKHOBEHMIO B TPYOE HanpsxkeHnin, cnocobCTBYIOLLMX ee pa3pyLueHunto. Ecnm xe TpybonpoBsop, He-
NOABUXEH, TO B €ro Tesie BO3HMKAIOT OCEBbIE N TaHreHUMasibHble HanpsiXXeHus. BennynHa ocesblX HANPSXeHNN He
3aBUCUT OT ANIMHbI TPYOONPOBOAA 1 paBHa:

6o =E-a(ts - tw), (2.10)

roe E — mogynb ynpyroctu nonuatuneHa, Mrlla;

t, — MakcumanbHas TemnepaTypa, Npu KOTOPOW MOXET aKCnnyaTMpoBaTbes Tpybonposos, ‘C;
tw — TemMnepaTypa, NP1 KOTOPOW 3aKaHYNBaNCA MOHTax Tpybonposoaa, °C;

o — KO3 DOULMEHT TEMSIOBOI0 IMHENHOrO pactumpenus, 1/°C.

TaHreHumanbHble HaNpPsKeHNa o, 4OMYyCcKaeTcs NpMHMMaTh paBHelM 10-12 % oT o,,.

Ecnn pacyeTHoe 3Ha4YeHne CyMMbl HaNpsiXeHun o, + o, MeHblle MRS Tpy6bl (6e3 yyeTa koadduumeHTa 3anaca
NPOYHOCTM AaonycTumoe 3HaveHne MRS nonmatuneHosbix Tpy6 MKAMMACT pasHo 10,0 MMa (M3100)), To Tpydo-
NPOBOA pa3pyLUeH ObITb HE MOXeT. B 3ToM criydae oH MOXeT ObITb XeCTKO 3adMKCUPOBAH Mo BCel CBoel annHe.

Ecnu xe cymma HanpsixeHuin 6onblue MRS, Heobxoanma KomMneHcauus IMHeHbIX U3MeHeHW AJInHbl Tpyoonpo-
BOAA.

YBenmyeHne nam ymeHblleHue AnnHbl TpyG0onpoBoaa paccymTbiBaeTcs no dopmyne:
Al=a(t,-t,) -/, (2.11)

roe Al - BennyunHa, Ha KOTopylo U3MEHSIETCS AJiMHa Tpybonposoaa, Mm;
[ — pnvHa TpybonpoBoaa B MOMEHT OKOHYaHWS MOHTaxa, M;
o — KO3 DUUMEHT TENNOBOIO JIMHENHOIO paclumpeHns, mm/ m°C.
Ecim t, > t,, onuHa TpybonpoBoaa yeenuumBaetcs, ecnm t, < t, — ymeHbLuaeTcs, npu t, = t,, Tpybonposon,
He MeHsIeT CBOEN AJIVHbI.
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B Tex cnyyasix, korga Heobxoanma KoMreHcaLums USMeHeHN AiHbl Tpy6onpoBoaa, Ha Tpacce NMb0 NCNOSb3YI0TCS
Tak Ha3blBaeMble eCTECTBEHHbIE KOMMEHcAaTOpbl: «I» -, «Z» -, «[1» - 06pa3Hble MOBOPOTLI TPACCHI, MO0 Taknue KoM-
neHcaTopbl ycTpamBaloTcsl cneuyanbHo. B aTom cnyyae Heobxoanmo obecrneynBaTb Tpedbyemyto AanHy nieda /y,

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

roe d, — HapyXxHbIil AnameTp Tpyb6onpoBoaa, MM.

(AL | Al

Puc. 2.4. «[» — 06pa3HbIvi M0BOPOT Puc. 2.5. «[1»-06pa3Hbivi KOMreHcaTop

Ha npakTtuke, He0GX0AMMO y4YUTbIBaTb, YTO B FPYHTE TPyOONpoOBOA HE N3MEHSET CBOIO AJIMHY B TOMN
CTeneHu, Kak OH 3TO AenlaeT Ha MOBEPXHOCTU. YTPpamMOOBaHHbIV FPYHT OCTATOYHO HAZAEXHO PUKCUpyeT Tpybo-
NPoBOJ, 1 HE NO3BONSET EMY CBOOOAHO N3MEHATHL CBOIO AJIMHY. B npakTnke CTponTenscTea BbIMOJIHEHME HOPMBbI
CN 40-102-2000 o cB060AHOI yKNaaKe TPyoObl B TpaHLwee (yKnagka «3meiikoi» (puc. 2.6)) nossonser pe-
LUMTb BOMPOC TEMMNEPaTYPHOro BO34,elCTBUS Ha TPYGONpoBoA, B COOTBETCTBUN C CE30HHBIMU KOJsle0aHusaMmn
TemnepaTtypbl TPaHCNOPTUPYEMOii cpeabl.

B —me—
e e —

Puc. 2.6. Yknaaka «3merikoii»

BbinonHeHne yknagku Tpyobl B TpaHwee cBOOOAHLIM N3rnbom (yKnaaka «3Menkon») NPUMMeHUMo 1 gnsa Tpybo-
npoBoaoB 6osbLoro (6onee 710 mm) anameTpa.

B npakTuke yknagku HanopHbix M3 Tpybonpoeoaos anametpom 1000 MM 1 Bonee BCTpeyaloTcsl cuTyauuu, korga
pacyeT (2.11) nokasbIBaET 3HAYNTENBHOE U3MEHEHMNS OJIMHbI HA NPSMOM Y4acTKe (NPW OCYLLECTBAEHNN MOHTaxa
B YCJIOBMSIX OTpULATENbHBIX TEMNepaTtyp). Ecnu HapexHoe 3aliemneHme T1akon TpyObl FPYHTOM, Kak U yknaaka
«3MENKOW» NN YCTPONCTBO HA AAaHHOM y4acTke «[» — | «Z» — | «[1» — 06pa3HbIX KOMNEHCATOPOB HEBO3MOXHO, TO
B TaKUX CUTyaLMsax gonyckaeTcs ¢pukcaums Tpybonposoaa 60/bLLOro anamerpa ¢ NPUMEHEHNEM «HEMOABMXHbIX
0rnop», yCTaHOBJIEHHbIX YePE3 ONnpeaesieHHbIe PACCTOSIHUS. B ykadaHHbIX Crydasix MpUMeHeHUe «HEMOABUXKHBIX Orop»
[OMNycKaeTcs 1 B MecTax yCTaHOBKW apMaTypbl, A1 €€ 3aLUTbl OT BO3MOXHbIX HAMPSKEHWNIA.

Kak npaBuno, ansa nogsemHbix 13 BOAONPOBOAORB X0JIOAHOM BOALI CMeLuuanbHOW KOMNEHcauun He Tpe-
oyeTcs.

Pacuet onop npu yknaake nonuatuneHosoro Tpybonposoaa BHe rpyHTa

Mpv Nnpoknaake BHe rpyHTa NosiMaTUNEHOBbIV TPYOONPOBOA, NPOEKTUPYIOT M KOHCTPYKTUBHO BbIMNOJIHSAIOT Tak,
4TOGbI OH UMEN BO3MOXHOCTb CBOOOAHO YANIMHATLCS MPY HArpeBaHnM U yKopaunBaTbCs Npu oxnaxaeHun 6e3 nepe-
HanpskeHUs MaTepuana u coeamHeHur Tpybonposoaa.
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KomMneHcaumy nnMHenHoro TeMnepaTypHoro yainHeHus Tabnuua 2.5

Tpybonposoaa n3 N3 npu ero npoknagke BHe rpyHTa obe- Pekomenayemoe MmakCuMasbHOE pacCcTosiHue
cneymBaeTcs NPOAOJIbHLIM NPOrM6éom TPy6 NPy UX NpoKiaake Mexay onopamu, npumep ana SDR 17;
B BME «3MeNKu». 3Melika BbINoJIHAETCA CBOOOAHBIM U3rMOOM Temnepartypa +20°C
Tpybonposoaa. Tak e MOXHO UCMONb30BaTb YCTAHOBJIEHHbIE =

HomuHanbHbI MakcumanbHoe
yepes onpeaesieHHble paccTosaHms MN-06pasHble KOMNeHcaTo- AvameTp, MM paccTosiHue, m
pbl N3 CBapPHbIX OTBOAOB.

20 0,45

YCTPOICTBO OMOP PacCUNTLIBAETCS TakuM 06Pa30oM, HTO- 25 0,60
Obl Obl1a BO3MOXHOCTb MOJTY4UTb KOMMEHCALMIO TEMIOBOro 32 -
YOJIMHEHWS KaK B TOPU30HTANIbHOM, Tak U BEPTUKA/IbHOM Ha- 40 _
npaeneHnun. 50 N

Onopbl A0MKHbI BbIAEPXMBATL pacTArMeatoLLme Harpysku,

KOTOpbIM nogeepraeTcs Tpyba. Ons nonmaTuneHoBbIX TPyO, 63 0,70
NpokaabiBaeMbIX BHE TPYHTa, MOHTaX NpeanoaYnTensHee 75 -
NPOun3BOAMTL TOTAA, KOrga TeMnepartypa okpyxatoLLein cpeapl 90 0,85
paBHa 1 NpubamkeHa kK MakcuMarbHol paboyen TemnepaTtype. 110 _
Takrm 06pa3om, TpyObl OyayT HAXOAUTLCS B COCTOSIHUM MaKCU-

MasnbHOro TEMJIOBOr0 yainHeHus. MNpoyHoe kpenneHne Tpyo 125 1,25
B TaKOl No3uumm npenoxpaHseT TpybonpoBoabl OT yCaaku. 140 -

Bo Bpems ocTbiBaHUS TPYO MOSIBASIOTCA pacTarnBatoLme 160 -
Harpysku, koTopble 6yayT nogaepXxmnsaTe TPYOONPOBOA, Ha 180 1,50
NPSIMON IMHUK MeXAay onopamu. Takum 06pa3om, BO BPeEMS
HOBOIr0o Harpera MOryT NOSIBASTLCA TOJIbKO MUHUMasbHbIE =00 -
npormnbel Tpybonposoaa. NMpumepHoe NpeanaraeMmoe pac- 225 -

CTOsIHME Mexay onopamu ans Tpybonpoeoaos ¢ SDR17 aons 250 2,00
TPaHCMOPTMPOBKWN BoAbl ¢ TemnepaTypoit +20 °C, npu crube 280 _
Tpybbl MOCEpPEAMHE NponeTa Mexay onopamu NpuBoanTCs 315 50
B Tabn. 2.5. B cnyyae TpaHCNOPTUPOBKY cpeabl C Temnepa- -
Typow Bbiwwe, 4em +20 °C, paccTtosHne mexay onopamu He- 355 -
06X04MMO YMEHBLUWTB, a B Clly4ae TemnepaTypbl 0kosio +50 °C 400 3,00
VN BbllE, — PEKOMEHYIOTCS CMJIOLUHbIE OMOPbI. 450 -
500 4,00

MunumansHbiin paguyc nsrnba tTpy6 us M3

B 3aBrcumMocTuM OT Temnepatypbl Npoknaakm n SDR MuHUManbHble paauychl narnba Tpyd n3 nonmaTnneHa npmee-
OeHbl B Tabs1. 2.6. B 3aBMCMMOCTM OT MakCMMasibHOW pa3HOCTU TemnepaTtyp TpybonpoBoaa MMeemM COOTBETCTBYOLLEE
OTHOCUTENbHOE YAJIMHEHWE TPYOONPOBOAA, ONpeaensieMoe OTHOLIEHNEM AJINHBI By [ K gfiviHe xopapl a (tabn. 2.7).
Ins paguyca R, paBHOro eamHuuge, B 3101 Tabnunue NprMBeAeHbl OTHOLLEHWS AJIMHbI AYTY K ANTMHE XOPAbl, & TakXe 3Ha-
YeHusa OJIVH Oyrv, ANVH XopAabl U cTpenbl nporvba h. MNonb3yack AaHHbIMKM Tabn. 2.6 1 Tabn. 2.7, MOXHO paccunTaTb
Lar «3Melikm» Tpybonpoeoaa.

Tabnuua 2.6
MuHuUManbHO AonNycTUMbIe paauycbl n3rn6a Tpyo us N3 B 3aBUCUMOCTN OT HAPY)XHOIO AnamMeTpa TpyObl

MpoekTnposaHme HapyxXHbIX TPY6ONPOBOAOE U3 NOANITUNEHOBLIX TPYO

CraHpapTHoe MuHuManbHble paguycbl M3rnba Tpyo Nnpu TeMnepaTtype NPoKIaaKu
pasMepHoe OTHOLIeHue 0°Cc 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
SDR 9
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Tabnuua 2.7
3HauyeHusa reoMmeTpuiYeckux napamMmeTpoRB Ayru «3meika» Npu paguyce paBHOM eguHULLEe

TemnepaTtypHbIi OTHOLLUEHuEe ANVH AYyrn AnuHa Crtpenka
nepenap At°C K AnuHe xopawl [/a,m  FYIMHA Ayru Lm 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

lmapaenuyeckun yaap

Bnaropaps TakMm CBOMCTBAM, Kak 31aCTUYHOCTb U YNPYrocTb, Tpybonporoabl 13 M3 061aaatoT BbICOKOW YCTOM-
YMBOCTbIO K r’MAPaBANHECKUM yAapaM, KOTOPbIE O4EHb ONACHbI AN15 TPYy60NPOBOAOB U3 TPAAULIMOHHBIX MAaTEPUANOB,
XapaKTePU3YIOLLIMXCH BOMbLLON XXECTKOCTbIO. ATO 00YCNIOBAEHO TEM HAKTOM, YTO BEIMHNHA M’MAPABAMYECKOro yaapa
nyactoTta konebaHnii Npy ero pacnpPocTpPaHeHNN 3aBUCST OT 311aCTUYHOCTM CTEHOK TPYObl. CKOPOCTbL pacnpocTpaHe-
HUS TMAPABAMYECKOro yaapa B Tpybax ua M3 3HaunMTeNbHO HUXeE, 4eM B TPyDOax U3 KOBKOIO YyryHa 1 cTanm (00bI4HO
250-450 m/cek npoTtus 60nee 1000 m/cex*).

BennumHa rmgpasanyeckoro ygapa npamMmo nponopumoHanbHa CKOPOCTY pacnpoCTPaHeHNs yOapHOM BOMHbI. Takmm
obpasom, anacTuyHble v ynpyruve N3 Tpybbl 06n1anaoT 3HaUNTENbHO 60bLUIEN YCTOMYMBOCTbIO K TMAPaBANYECKUM
yoapam, 4em TPyObl U3 CTasn 1 KOBKOTO YyryHa.

YcuneHve 0TBOL4OB, TPOMHUKOB, NEPEXOLOB (PeayKLMii) NyTeM CO34aHNS cneLmanbHbIX yNOpOB 419 3aWmThl 9TUX

anemMeHToB N3 TpybonpoBoga oT rmapaBAnNYeckoro yaapa Heoba3aTesibHo, HO MOXET ObITb NpeasioXeHo TpeboBa-
HUSIMU KOHKPETHOMO NpoeKTa.

* lanHbie B cootBeTcTBum ¢ NPG (Nordiska Plastror Gruppen)
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lny6uHa 3anoxeHus nonnatuneHosbix TPybonposoaos

Mmy6uHa 3anoxeHus M3 TpyObl 3aBUCKT OT €€ KOJIbLLEBOM XXECTKOCTU U MECTHbIX YC/IOBUIA CTPOUTENBCTBA U 9KC-
nnyarauumn TpyGonposoaa.
OOPOXHAas Harpyska

CBOICTBA 1 CTEMNEHb YNIJIOTHEHUSA MaTepurana 3acbinku

CBOIGTBA 1 GTENeHb YNTOTHEHIS MaTEpUAna OBCHINKi ////\////\//// Z \//\//\\ 7
Tpyba \X\\\\\\\ \\\\ \\\ \\\\ \\

Q
G

MECTHbIV FPYHT

A
paboyee naBnexHvie ?g“"” y .«‘W?/
BO3MOXHOE OTpuuaTensHoe aaeneHne B Tpybonposoae ;'f % \

reonorn4eckne BkKI4YeHna

Ka4eCTBO 3arnoJsiIHeHUs N YNNOTHEHUSA B «Ma3dyxax pr6bl»

noaceinka (noctenb, NoayLuKa)

HasM4me rpyHTOBbLIX BOA, U X YPOBEHb

A — paccTosiHMe 0o NoBepxHOCTH, B — paccTosiHMe Jo cTeHkn TpaHwen, B — anameTp Tpyobl,
I — TonwwmHa cnost ocHoBaHWs TpybonpoBoaa (NocTenb, noayllka, noaceinka), [ — TonwmHa cnost 06CbInku,
E - wupuvHa TpaHwen

Puc. 2.7. ®akTopbl, OKa3blBaIOLUME BO3AEVICTBMNE HA 3aJI0KEHHYIO B FPYHT TPYOY

Tonbko KOMMMEKCHO paccYnTaB BO3AENCTBUE HA TPYOONPOBOA Takmx pakTOpOoB, Kak Harpy3ka Ha NOBEPXHOCTb,
rnybuHa 3anoxeHus Tpyobl, CBOMCTBA U Ka4ECTBO YIJIOTHEHUS MaTepurana 0OChINKN 1 3aCbINKn, HaIM4YMe FPYHTOBBIX
BOZL, M re0JI0rMYECKUX BKITIOYEHWIA, MOXHO CAENaTh BbIBOA, O BO3MOXHOCTU MPUMEHEHWS TO Y UHOWN TPYObI.

Kak npaBuno, NpMHUMAaeTCs, YTO AaBfiEHNEe rpyHTa KOMMNEHCUPYETCA He TONbKO camon Tpyboi (obnapatoLlen
COBCTBEHHO KOJIbLIEBOW XECTKOCTbIO), HO M I0CTAaTOYHO BbICOKMM paboynM AaBieHEM TpaHCMOPTUPYEeMOI cpebl
(6-16 aTm), KOTOpPOE, Kak NPaBuI0, HAMHOIO NPEBbILLAET AABNIEHMNE TPYHTA Ha MyOuHe 2-7 MeTpoB.

Paccmatpusas TpyGonpoBoa, Haxoaawmincsa B 6e3HanopHOM COCTOSHUN, HEOGXOAMMO OCYLLECTBNATL Noadop
TPY6 MCXOA8 U3 TOro, 4TO Obl COGCTBEHHOW KOJIbLIEBOM XECTKOCTM TPYOb! 13 13 0kasbliBafoCh 4OCTATOYHO Ang -
(PEKTMBHOro CONPOTUBIEHNE OABIEHNIO FPYHTA B KOHKPETHBIX YCI0BUSIX.

HanopHeie Tpy6sl MKAMJIACT 13 N3 o6nagatoT 3HaYNTENbHOV COBCTBEHHOW KOMbLIEBOW XECTKOCTbIO, A0CTATOu-
HOI ONns 3¢ddEeKTUBHOrO NPOTUBOASNCTBUS AaBneHuto rpyHTa. B yactHocTn, Tpyoel ¢ SDR17 n3 M3100 (paboyee
nasneHne 10 atm) o6nagatoT KONbLEBOM XecTKkoCTbio 21,8 klMa, N36bITOYHOM A5 0ObIYHbIX YCIOBUIA 3KCMyaTauum,
1 MOFYT C YCMNEXOM NPUMEHATHLCS B T. Y. B KA4eCTBe 3aLUMTHbIX QYTIAPOB.

Tabnuua 2.8
OpUEeHTUPOBOYHbIE (PacyYeTHbIe) 3HAa4YEHUS KOJIbLLeBOW XXeCTKOCTU AJiS NOJIMS3TUIIEHOBbIX TPYO

CranpapTHOe pasMepHoe OTHOLEHne
Knacc Aap P P

NnoJIN3TUJIEHa SDR41

SDR33 SDR26 SDR21 SDR17 SDR13,6 SDR11

KonbueBasi )xecTkoCTb, klla
nas0 1,1 2,2 4,6 8,3 15,9 30,3 57,1 106,6
M3100 1,5 3,0 6,3 11,4 21,8 41,6 78,5 146,6

y UKANNACT
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B 10 e Bpems, M3 Tpydbl ¢ 6onblwnM SDR (1, COOTBETCTBEHHO, OTHOCUTESTIbHO HEGOBLLIOKN TOMLLMHOM CTEHKN)
Tak e MOryT yCMeLwHo 3aknaaplBatbCsl B MECTax C BbICOKOW CTEMNEeHbIO JABAEHUS HAa MPYHT. BaxHbiM dakTopom,
BNMSIOLLMM HA [ONITOBEYHOCTb TPYOONPOBOAa, CTAHOBUTCS MPaBUIIbHOCTb YCTPOMCTBA TpaHLLen™.

KayecTBo TpamMOOBKM 1 CBOMCTBA 3aMOJIHSIIOLLENO TPAHLLEKD MaTeprasna 0kasbiBatoT B TakUX CIly4asix CyLLLECTBEHHOE
BNMSIHWE HA [ONTOBEYHOCTL Tpybonposoaa.

Mpw npaBubHO YCTPOEHHOI TpaHwee MO Tpyba, aBNgsCcb TPybOl 13 31ACTMYHOIO 1 YNpyroro martepuana,
B C/ly4ae rnosiBfieHnsi MoBEPXHOCTHOM Harpy3ku Ha rpyHT BeeT cebs cneayowmm obpasom (puc. 2.8 n 2.9):

Puc. 2.8. BoanericTBue Ha MOAM3TUIIEHOBYIO TPY6Y, Puc. 2.9. Bo3BpalieHue noamatuieHoBOoM TPy6bl B UICXOAHOE
ee gepopmaums ¢ nepenave ycuims ronoxexue 6naroaapsi ee CBocTBaM (371aCTUYHOCTb U YrPyrocThb)
Ha martepmarsn 00ChInku Y OCTATOYHOMY YIJIOTHEHMIO 3arOJIHSIOLLEro TPaHLLIe Mmarepuana

Takum o6pasom, OJ1s HanopHbIX TpydonpoBoao. 13 N3 gononHUTENbHas 3awmTa B Buae dytnsapa, kak npaBunio,
He TpebyeTcs. VcknioyeHre CoCTaBNSIOT XeNe3HOA0POXHbIE MAarncTpanu, NnepecevyeHuns C LLOCCERHbIMY OporamMm
(B yCNOBMSIX MHTEHCUMBHOIO ABUXEHUS TpaHcnopTa). B kayecTBe pyTnapos NCnonb3yoT NoAM3TUIEHOBLIE TPYObI
¢ SDR<17. MNpur HE06XOANMOCTM MOBLILLEHWS HAAEXHOCTU, NOA KOMMYHUKaAUMAMN JI0O0ro HasHavyeHus (Hanpumep,
BOOOCTOKaMM) BOAOMPOBOA, MPOMYCKAOT C UCMONb30BaHNEM DYTNSPOB.

[lna onpeneneHns BO3MOXHOM ry6uHbl 3anoxeHus Tpyd 13 M3 B yCnoBusiX SKCrlyataumm nog 4oporamMm co CTaH-
[AapPTHOW KONTECHOM Harpy3Koi MOXHO Tak Xe Nnonb3oBaTbcsa Tabnuuei «FmyéuHa 3ano)XeHua KaHann3aunoHHbIX
Tpy6 n3 N3 (npu konecHoi Harpy3ake HK-80)» (MpunoxeHne [, Tabn.8). B Tabnuue ykazaHa rinybrHa 3a5oXeHus
HanopHbIX TPYO 13 M3 Npm X NCNOIb30BaHNK B KAYeCTBE TPYO AJ1s1 CaMOTEYHOM KaHann3auuu (T.e. B 6e3HanopHOM COo-
CTOSIHUK, Koraa Tpyba NPOTUBOAENCTBYET OABMIEHMIO FPYHTA TObKO 32 CYET COOCTBEHHOM KOMbLIEBOM XXECTKOCTH).

MuHumanbHas ry6buHa 3anoxeHus Tpybonposoaoe sogocHabxeHus us M3
M UX PACNOIOXEHNE OTHOCUTENBbHO APYIMX KOMMYHUKALMA

Bo n3bexaHue nepemepsanuns TpydbonpoBoaa, MMHUMabHYO ryounHy 3a5oXeHns HeobXoauMO yCTaHaBNMBaTb
B COOTBETCTBUM C TEMIOTEXHUYECKMMMN U MPOYHOCTHBLIMM pacHeTamm, Npm 3TOM OHO A0/IKHO MpPeBbILWaTh yOuHY
NpoMep3aHusa rpyHTa B A@HHO MECTHOCTM He MeHee, YeM Ha 0,5 M. B cnydyae Heob6xoanMMoCTu Npokiaaku Tpybo-
npoBoAa BogocHabXxeHus ¢ 6onee MenkMm 3a/0XeHNEM CnenyeT npeaycMaTpuBaTth cneynabHblie Mepbl NPOTUB
3amMep3aHusl Boakl B Tpybax. Hanpumep, nonnaTuieHoBbIr BOOOMPOBOA, B KaHane MOXHO NOKPbITb TEMJIOBOM U30-
NAUMen, KOHCTPYKLMSA KOTOPOIA He NOrnoLLaeT Biary. XoTa 3aamep3aHue Boabl B NOJIM3TUJIEHOBbIX TPyOax He Bbli-
3blBaeT pa3pyLleHUs UX CTeHOK, B OT/In4Kne OT TPpyD 13 YyryHa n ctanu, ogHako Hanu4yme B BOAOMNPOBOAE NeAsHbIX
NPoBOK MOXET HAPYLLUNTb HoOpMasibHOe QYHKLMOHMPOBaHME BOOOMNPOBOAHON CETU.

B 06wwuix cnyyasx He pekoMeHayeTCs MPOeKTUPOBAaTb YKS1a[aKy BOAONPOBOAA 13 NOANITUNEHOBLIX TPYO Ha ryOunHY
mMeHee 1 M (TONbKO NPW OTCYTCTBUN HaA, TPYOONPOBOAOM ABVMXEHUSI TPAHCMNOPTA, YTO A1 FOPOACKMX YCII0BUIA Mano-
BEPOATHO, 3arnybneHne MoxeT ObiTb MeHbluM — Ao 1,5 D).

Mpw nepeceyeHnsIx TPy6onpoBOoabl, TPAHCMOPTUPYIOLLIMIE BOAY MUTLEBOI0 KAYECTBA, ClieayeT NPOK/IaabiBaTh BhiLLIE KaHa-
JIN3AUMOHHBIX, @ TaKe BbllLe TPYOONPOBOAOB, TPAHCMOPTUPYIOLLMX SA0BUTLIE U AYPHO MaxHyLLME XUAKOCTH, Ha 0,4 M.

*TpaHLues [/1s1 MPOKIaAKy HarnopHbIX TPy6ornpoBoAos u3 19 Tpy6 BbINOIHIETCS B COOTBETCTBUM C 00LmMuy TpeboBaHusmu CHull.
Bornee noapobHo ycTporicTBO TpaHLUew U1 HaropHbIX Tpyborpososaos u3 9 paccmoTpeHo B Pasaene 4 «[poknagka  MOHTax..»
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YyacTkm Tpy6onpoBoAoB, TPAHCMOPTMPYIOLLMX BOAY NMUTLEBOMO KA4ECTBa, MOIYT NMPOXOANTb HUXE KaHANTU3ALMOHHbIX,
HO 0653aTeNIbHO A0MKHbI ObIThb 3aK0YEHbI B GYTASPLI, MPY 9TOM PacCTOsIHUE OT CTEHOK KaHanM3auumn o o6pe3os ¢yT-
JIIPOB B KXyl CTOPOHY AOJIXKHO COOTBETCTBOBATL B IMIMHMUCTLIX FPYHTaX — HE MeHee 5 M, a B KpYNHO0B/10MOYHbIX
1 necyaHblix — 10 m.

B cnyyasix nepeceyeHuni NonnaTnneHoBbIX BOAONPOBOAOB C TENIONPOBOAAMN U KaBensmMu, NonaTUIeHOBbIE TPYObI
crnenyeTt 3aknoyaTtb B Gytnapbl 13 N3 Tpyd nnu Tpyd M3 Apyrmx A0SIrOBEYHbIX MAaTEPUAIOB C KOJIbLLEBOM XECTKO-
CTblo He MeHee 8 kH/M2. PaccTosiHue 0T CTeHOK dYTNSPOB A0 Kabens Uan CTEHKN OCHOBaHUSA NepekpbITUS KaHana
TEN0CETU AOMKHO ObiTb TAKOBLIM, YHTOOLI NPV NPOBEAEHMN PEMOHTHbIX Pab0T Ha APYrMX KOMMYHUKALMSAX HE Obln
noBpexaeH Tpybonposoa na Ma.

PacctosHne mexay cocegHumMn Tpybamm B CBETY NPUY NPOKIIAAKE HECKOJIbKMX NapasiefibHbIX HUTOK NONaTue-
HOBOIO BOAONPOBOAA AOXKHO ObITh HE MeHee 0,2 M.

lMpoxon NoNMaTUNEHOBOrO BOAOMNPOBOAA NPU NepeceyeHn CTEHOK KOMOALEB (KaMep nepekntoveHns, QyH-
[0aMEHTOB 3[aHNI) NPOEKTUPYIOT C UCMONb30BAHMEM 3ALLNTHBLIX MYDT, A9 UCKIOYEHNS Nepeaayn Harpy3km Ha
BOOOMNPOBOA NPV HEPABHOMEPHON
ocagke NepecekaeMoro Coopyxe-
HUS 1 TpybonpoBoaa.

Mpw napannenbHOW Npoknaake
C OPYrMMn KOMMYHUKaUMaMu (Ka-
6enbHble ceTun, TenJonpoBoabl...)
paccTosiHMe Mexay MoU3TUNEHO-
BbIM TPYy6ONPOBOAOM N APYrMMU
KOMMYHUKaUUAMU OOXKHO ObITb
TakoOBbIM, 4YTO Obl MPN PEMOHTHbIX
paboTax Ha 3TUX KOMMYHUKaLUAX
NONM3TUIEHOBLIN TPYOOMNPOBOA He
®oro 2. 1. 3awymTHbie My Thl 4518 BxoAa B 6ETOHHbIV KosioaeL Obln1 NOBPEXOEH.

Mmy6uHa 3anoxeHus pybonpoeogos kaHanusauum us M3
U NX PACNONOXEHUE OTHOCUTENbHO APYrMX KOMMYHUKALMIA

Mpwn napannensHOM NpoknajKke y4acTKN KaHann3aumMoHHbIX MO Tpy6onpoBoAoB creayeT NpoekTupoBaTh, Kak
NpaBusIo, HNXE BOJONPOBOAHbLIX IMHWUIA (B TOM YMCNE U U3 NONNITUNIEHOBLIX TPY6), NPU 3TOM PaccTosHUE MeXay
HUMW OOKHO COCTaBNATbL HEe MeHee 1,5 M B cBeTy.

M3 Tpy6onpoBOAbl KaHANN3aLMM MOFYT Pa3MeLLATLCA Bbille TPYOONPOBOAOB X035CTBEHHO-NUTLEBOIO BOAO-
cHabXeHus N3 nNaacTMaccoBbIX TPYO, HO NPU 3TOM PACCTOsIHME MeXAy HUMK (1,5 M) yBeNnMuMBaeTCs Ha pasHuLy
B OTMETKax 3a/10)XeHnsi Tpy6onpoBOA0B.

KaHannsaumoHHble Tpybbl 13 M3 HapyxHbIM aAnameTpoM Ao 160 MM gonyckaeTcst NpokiaabiBaTh Bbille BBOOOB
X035IMCTBEHHO-NMMTLEBOIO BOAONPOBOAA B 30aHMs 6e3 3ak/ioueHust aTnx Tpyd B PpyTnspbl Npy pacCcTOSHUN MeXAyY
CcTeHkamu nepecekatoLmxcs Tpy6 0,5 m.

KaHannsaumio 13 nonnatuneHoBbIX TPYO Npu nepeceveHnm ¢ TENIONPOBOAAMM U KaBessiMun, a TakKe C XeNIe3HbIMU
1 aBTOMOOUBHBIMU J0POramMu, C TpaMBaHbIMU NyTAMU CieayeT NpoknaabiBath B dyTnsgpax. JnvHa KoHUOoB (yT-
Nsipa, BLICTYyNAaLWMX 3a Npeaersibl NepecekaeMoro COOpYyXeHus, AOIKHA ObITb 60/bLUE HAPYXHOI0 AnaMeTpa Tpyobl
Ha 200 MM Npu OTKPbITOM crniocobe pabdoT. 3aszop mexay M3 Tpybon 1 GyTnapom crneayeT 3anosHUTb LLIEMEHTHO-
necyaHbIM PacTBOPOM.

JonycTtrmas rnyburHa 3anoxeHus KaHanmsaunoHHbIx Tpyo 13 M3 npmeeaeHa B Mpunoxenun [, ,Tabn. 8.

lny6uHa sanoxeHuns Tpybonposoaos rasocHabxeHus
M TexHonoruyeckux Tpybonposogos

MMy6buHa 3anoxeHns TPyOboNpPoOBOAOB ra30CHABXEHMS U TEXHOIOMMYECKNX TPYOONPOBOAOB ONpenenseTcs cooT-
BETCTBYIOLLVMN HOPMaMU 1 TpeBoBaHUAMN MPOEKTA.
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Oco6eHHOCTU NPOEKTUPOBAHUS HANOPHBIX TPy6onposoaos
¢ 3awmuTHOM obonoukoun

CornacHo PAS 1075, pekoMmeHaaumm KOTOpPOro y4TeHbl npu paspaboTtke PM/, 40-20-2013, pasnuyaioT Tpu TMna
Tpy6 13 N3 100-RC. CornacHo PM/, cnenyeT npuMeHaTb TUnbl 2 1 3. [laHHbIE TUMbI N0 3KCMyaTauMOHHbIM Xapak-
TEPUCTUKAM NOEHTUYHBI, OHAKO NPUMEHSIIOTCS B Pa3fiMyHbIX ycnoBusax npomssoactea CMP. Ocob6eHHOCTbIO Tvna
2 aBNSieTCA Hann4me pasMepPHO MHTErPUPOBAHHOIO 3almMTHOro cnos n3 M3 100-RC (MapKepHbIN CNo), HapyLue-
HUEe KOTOPOro SIBASIETCH NHOMKATOPOM AasibHENLLEN HENPUrogHOCTY TPyObl. Tvn 3 nMeeT 3awwmTyo 0605104KY U3
noaMnponuiieHa CBepPX HOMUHAJILHOrO AnameTpa Tpybbl. [o3ToOMy Npu ero HapyLleHM BO3MOXHO AasibHelillee
1ncnosib3oBaHne Tpybbl N0 Ha3HaYeHuto. Takum 06pasom, Tun 3 umeeT Boee LWNPOKUIA AnanasoH UCNosIb30BaHUS
1 MOXET ObITb anbTepHaTUBON Tpybam Tuna 2.

Tpy6bl n3rotaenueatotcs B cooteetcTBum ¢ FOCT 18599-2001 ¢ nam. 2 n cooteTcTBytoT TMNy 3 no PAS 1075.
Pabouas Tpyba n3 N3 100-RC nmeet ceptudukat cooreetctemnsa NOCT 18599-2001 ¢ nam.2 n CBnpeTenbcTeo
0 rocyapCTBEHHOM perncrpaumm.

MpoektnposaHue Tpyd 13 M3 100-RC ¢ 3awmTHOM 060/104KOM OCYLLECTBSIETCS B TAKOM Xe NopsiaKe, 4TO 1 TPYObI
13 N3 100.

Mprmep ycnoBHOro 0603Ha4YeHns:
Tpy6a PS M3 100RC SDR 17 — 400x23,7 — Tpy6a 13 N3 100-RC ¢ 3awuTtHOI 060no4koin, Trn 3 no PAS 1075
Tpy6a M3 100RC SDR 17 - 400x23,7 — Tpy6a n3 Na 100-RC
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Paspen 3.
TpaHcnopTMpOBAHME, XPAHEHUE
N BXOQHOW KOHTPOJIb MOSIM3TUNEHOBBIX TPY6

TpaHcnopTUpoBAHME, XPAHEHME NONNITUNIEHOBLIX TPY6

HanopHskle Tpy6bl 1 coeauHUTENbHBIE AeTanu u3 M3 A0MKHbI NepPeBO3nNTLCS Ha creuyanbHO 000PYA0BaHHbLIX TPAHC-
NMOPTHBIX CPeACcTBax.

Puc. 3.1. TpaHcrnopTupoBaHue Tpy6 n3 13 Puc. 3.2. XpaHeHue Tpy6 B 0Tpe3kax

Tpy6bl MOXHO TPaAHCHOPTUPOBaTL APYr B Apyre. N3bsaTne Tpyb, HaxooaWmMxXcsa Apyr B Apyre, NpoM3BoauTCcs npu
MOMOLLY COOTBETCTBYIOLLIMX BCMOMOraTeNlbHbIX CPeACTB, KOTOPbIe UCKITIoYAOT NoBpexaeHue Tpyob.

Bo nsbexaHne npoaosbHOro nepeMeLLLeHns, nepekaTbiBaHUa Unn NaaeHnsa npy ABMXeHNn TPyObl A0KHbI ObITh
HaOEeXHO 3aKpenseHbl.

Morpy3aky 1 pa3rpy3aKy NOAU3TUIEHOBLIX TPYO MPOU3BOAST aBTOMOBUIBHLIMUM KPaHaMM UV BPYHHY!O. Moy BEINOIHEHWM
MOrpy304HO-Pa3rpy304HbIX PAGOT NPUMEHSIOTCA MANKUe CTPOrbl U3 NOIMMEPHbIX MaTepuasnoB Unn MsArkue
MOHTaXHbI€ MOJIOTEeHUa, He ocTasnsowmne aedekToB Ha Tpybax. MNpu Norpy3oyHoO-pasrpy3oyHbix paboTax He
JonyckaeTcs nepemelleHune Tpyd Bonokom. UsGeratb yaapoB! Hegonyctumo c6pacbiBaHue Tpyo U coeguHu-
TeNbHbIX AeTael ¢ TPaHCNOPTHbIX CPeAcTB. [epekaTky TPpy6 paspellaeTcs NPOBOAWTL TOSLKO MO flaram.

B cBA3M C TEM, YTO NOMINBTUJIEHOBbIE TPYObI C MOHMKEHUEeM TeMrnepaTypbl CTAaHOBATCS XPYNKUMMU, TPAHC-
nopTMpPOBaHMe, NOrpy3ka 1 paarpyska Tpyd NPOn3BOASATCA, Kak MPaBuo, NPy TEMNepaType OKPY>KaloLLEro BO3ayxa
He Hmxe MuHyc 20 °C. [lonyckaeTcs norpys3ky, pasrpy3ky 1 TpaHCNOPTMPOBKY TPY6 B MakeTax Npou3BOAUTL Mpwu
TemnepaType okpyxatoLiero so3ayxa 0o mmHyc 40 °C, npu aTom cnenyet nsberatb pe3kmx PbIBKOB 1 COYAAPEHNIA.
OTn xe TpeboBaHUS HYXXHO PACMPOCTPAHUTbL U HA COEOVHUTENbHbIE AETaNN.

Mnowane ons xpaHeHnsa AomKHa ObiTk NIOCKON, 6e3 KaMHel 1 OCTPbIX NpeameTos. MNpu cknaanposaHnn Tpyo
MPUHNMAIOT MEPbI MPOTUB X CAMOMPOU3BOJILHOIO PackaTbiBaHNS.

N3 Tpy6sl AnameTpom < 110 MM MOryT nocTaBnaTbes B OyxTax. ByxTbl HEO6XOAMMO XPaHUTb B TOPU3OHTANIbHOM
NONOXEHUN.

Puc. 3.3. 19 1pyba B 6yxTax Puc. 3.4. XpaHeHune 13 Tpybbl B 6yxTax
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CoepuHuTesbHbIE AeTaNN XPaHAT B MOMELLEHMWSIX BMECTE CO CBAPOYHO TEXHUKOW MW B 3aKPLITOM Ky30Be TPaHC-
NnopTHOro cpeacTea. PekoMeHayeTcs TopLbl TPY6, CKNaanpyeMbix Ha TPACCE CTPOUTENBCTBA, 3aKPbIBATh OT 3arpsia-
HEHWS MHBEHTAPHbLIMY 3arnylikamun. TpyObl 1 COeauHUTESNbHBIE AeTanu nepes oTnpaBkon Ha TpacCy OLEHMBAIOT
BM3yasibHO Ha NPeAMET OTCYTCTBMS MOBPEXAEHNIA U NPU HEOHXOAUMOCTN OTOPAKOBLIBAIOT.

TpyObl 4ONYCKAETCHA XPaHUTb HA OTKPLITOM BO34yXxe He 6onee 6 MecsaLEeB o5 ra3oBbIX TPYO, 1 He 6onee 12 mecsaues
OJ1s1 HANOPHBIX TPYG C MOMEHTa UX U3roToByeHMs. BoicoTa LuTabens Tpyd B 0Tpe3kax 1 6yxTax npu XpaHeHW CBbILLE
2 MecsLEeB He J0KHA NpeBbiwaTth 2 M. [1py MeHbLUMX CPpOKax XpaHEHMS BbICOTA WTabensa aomkHa 6biTb He Bonee
3 m ana SDR41, SDR33, SDR26, SDR21, SDR17,6, SDR17 n 4 m ona SDR13,6, SDR11, SDR9.

Mpn NCNONL30BaHUM NOINSTUNEHOBLIX TPYD 1 COEANHUTENBHBLIX AEeTaNeN yYUTbIBAIOT, YTO OOLNIA rapaHTUNHLIN
CPOK VX XpaHEeHUs COCTaBSIET MakCUMYM [iBa rofa npuv cobt04eHNM YCII0BUIA, UCKITIOHAIOLLIMX MPSIMOE BO3OeNCTBME
COJIHEYHbIX Nydeil. ECnn nctek rapaHTUiHbIA CPOK XpaHeHns Tpyd nin CoOeanHUTENbHbIX AeTanel, OrOBOPEHHbIN
B HOPMATMBHBIX IOKYMEHTAX, TO 3aKJIl0YEHNE O NPUrOAHOCTUN TPYO UM COEANHUTENBHBIX AeTaNe AN CTPOUTENLCTBA
TpybonpoBOAOB MOXET ObITb BblAAHO MO0 3aBOAOM-N3roTOBUTENEM, NIMOO0 UCMbITaTENbHOM NabopaTopueit, akkpe-
AuTOBaHHOWM opraHamu locctangapTta Poccuun, nocne NnpoBeaeHns KOMMaeKca NCnblITaHNin, PernaMmeHTUPOBAHHbIX
HOPMaTUBHbLIMUW JOKYMEHTaAMW Ha TPYObl UK AeTanu.

MepeB0o3ka NOANITUNEHOBbLIX TPYD, XPaHEHWE 1 NOrPy304YHO-PaA3rPy304HbIE PaboThl NPOBOASTCS C COONIOAEHNEM
00bI4HBbIX Mep 6e30MacHOCTM Tpyaa.

BxopHoM KOHTPOsNb NONMITUAEHOBBIX TPYH M coeanHUTENBHBIX AeTanem

BxoaHoin KOHTPOJb He TpebyeTcsa:

€CNN HET COMHEHUI B TOM, YTO NPOAYKLMS BbiNyLEeHa B COOTBETCTBUN C HOPMATMBHO-TEXHNYECKOW OOKYMEHTa-
uMen n aTo NOATBEPXOAETCSH AOKYMEHTOM O Ka4eCTBe (MacnopT, cepTudukaTt, NPOTOKO UCMNbITAHWUIA), a YCNoBus
1 CPOKW XPaHEHWS, a TAKXKe YCII0BUS TPAHCMOPTUPOBAHNS, YCTAHOBNEHHbIE AOKYMEHTALMEN, HE HAPYLLANCh.

BxopaHOI KOHTPOJb TPeOyeTca:

€CNN eCTb COMHEHNS B TOM, HTO NPOAYKLNSA BbiMNyLLEeHa B COOTBETCTBUM C HOPMATUBHO-TEXHNYECKON AOKYMEHTaLMEN;
€CNN €CTb COMHEHUS B MPUHAANEXHOCTU TPYO UM COEOUHUTENbHBLIX AeTaNen K KOHKPETHOM NapTum NpoaykLmu;
OTCYTCTBYET NacnopT Ka4yecTBa (cepTmudukart, MPOTOKOJ UCMbITaHWIA) 3aBOAA-U3rOTOBUTENS NIMOO MapKnpoBka TPyo;
HapyLUEHbl YCITOBUS XPaHEHUS NNV TPAHCMOPTUPOBAHUS.

MpoBeneHne BXOAHONO KOHTPOS NMPU3BAHO YCTAHOBUTb MPUrogHOCTb TPYD U coeamMHUTENbHbLIX aeTanein gns
MOHTaxa Tpybonposoaa.

Mpexae Bcero, HEOHGXOANMO NPOBECTU UAEHTUGUKALMIO NPOAYKLUNU: NPOBEPUTb MAapPKMPOBKY Ha U3Oenusx,
COOTBETCTBME MAPKMPOBKN HA NPOAYKLMN NAcnopTy KadyecTBa (cepTmndukaTy, NPOTOKONY UCMbITaHWIA) 3aBoaa-
M3roToBUTENS U cobN0AEHNE COXPAHHOCTU NapTuu Npoaykunn. 3atem, nosb3ysacb HOPMATUBHBIM JOKYMEHTOM,
Nno KOTOPOMY U3roTOBASIACH U NOCTaBAsSNach NPOAYKLMS, HEOBX0AMMO Npon3BecTy 0T6op NpPob A/ NpoBeaeHNs

UCMbITAHUN.

®oro 3. 1. UcnibitaHne 13 Tpybbl Ha 0CceBOe PacTsXXeHUe (OTHOCUTENIbHOE YAJIMHEHWE PV Pa3pbiBe)
SB/ISETCS OAHUM U3 3¢eKTUBHbBIX CrTOCOBO0B NMPOBEPKU kKa4ecTBa TPYO npu OCYLLECTBIEHUM BXOAHOO KOHTPOJIS.
B arTectoBaHHoOW naboparopum n3 otpeska 13 Tpybbl narotaBinbaioT obpasel (1). KoHTposib kayecTBa Ha COOTBETCTBUE
cTaHAapTy NpoxoaAuT MyTeM MEXaHN4eCKOro UCrbITaHys 06pasua Ha pa3pbiBHOM MalLvIHe.
U3roToBneHHasi B COOTBETCTBUM C TpeboBaHUSIMU CTaHgapTa Tpyba Ao/kHa 006ecrneqynTs B XoAe UCTIbITaHui (2) HeobxoanmMyo
BesYnHy yanmHeHus (He meHee 350%) no paspsiBa B cootBetcTBum ¢ FOCT 18599-2001, FOCT P 50838-2009.
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Paspen 4.
[Npoknagka n MoHTaX
NOAN3TUIEHOBLIX TPyYHbonposoaos

4.1 CNOCOBbBbLI NMPOKJTIAAKWU. 3EMJIAHBIE PABOTHI
TexHonorus npoknagku Tpybonpoeoaos us N3 B TpaHwwesx

OnacTMyHOCTbL MaTepuana n Maneiin Bec N3 Tpyb gaeT M onpeneneHHble NpeMmyLLecTsa nepes Tpyéamu ns
«KECTKMX» MaTepmnanoB, Takmx Kak YyryH 1 CTeknonnactuk. B 4yacTHocTh, npu cTpouTenscTee TPyOONpoBOAOB, 3a-
4acTylo Ha OPOBKe TPaHLLEW CBAPMBAOTCS OTAESbHbIE MIETU MAaKCUMabHOM AJIMHBI (OT KonoAua A0 konoaua) kotTopble
3aTem OMnycKaloTCs B TPAHLLUEIO, A€ OCTAETCs BbIMOMHUTL MX MOACOEAMHEHNE K apMaType U CBapuTb HECKOJIbKO
MOHTaXHbIX CTbIKOB.

Puc. 4.1.1. Yknanka B TpaHLLeto Tpy6onpoBOAOB, CMOHTUPOBAHHbIX HA MOBEPXHOCTY.

MockosbKy, B 9TOM Clly4ae, MOXHO 3HAYUTENbHO YMEHbLUINUTb LUMPUHY TPaHLLIen 3TO NPUBOAMUT K COKpaLLEHUIO
KOJIM4ecTBa 3eMNsiHbIX paboT, orpaHNYeHnio Macchl MaTepuana, NocTaBAaemMoro A NoAChINKM 1 He0BX0ANMMOCTH
B €ro TPaHCNOPTUPOBAHNN. XOTA TPaHLLES MOXET ObITb MaKCMMasIbHO Y3KOI, OHa A0JIKHA 06eCneYmTb BO3MOXHOCTb
Ka4eCTBEHHOrO YNJIOTHEHWS rPyHTAa.

Pa6oTbl N0 yCTpOMCTBY TpaHLen s Tpy6onpoeoaoB 13 13 npoeoasTcs ¢ cobnioaeHemM 06bl4HbIX Mep 6e3onac-
HOCTMU.

Mpodunb TpaHLLEn

'3aMnosHeHve

Mpodunb TpaHLwen ona Npoknaakv NonnaTuie- ' Y N 7]~ RO YPOBHS NOBEPXHOCTM
HOBLIX TDYBONPOBOOB ONPEAENAETCA MPOEKTOM. : \ X
LLinprHa onpenensieTcsa Mcxoas na ycnosuin obe- ;
| obCbinka

cnevyeHus ynobcTBa NpoBeAeHUS MOHTaXHbIX
paboT. Ha ypoBHE ropu3oHTaNIbHOro AnameTpa
TpybonpoBoaa <630 MM TpaHLUes JosXHa Co-
OTBETCTBOBATb HAPYXHOMY AnamMeTpy TpyOsbl
+0,3 M. Ansa tpy6 >710 mm + 0,4 M.

A

t ocHoBaHue Tpy6onposoaa
0,10-0,15m

<« ~0,3-0,4m

Puc. 4.1.2. PekomeHayemMbie napameTpbl npo@uis TpaHLLIEN.
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HAHo TpaHwen

[JHo TpaHLweun JoMmKHO 6bITb BEIDOBHEHO, 6€3 NMPOMEpP3LUMX YHaCTKOB,0CBOOOXAEHO OT KaMHel 1 BanyHOB. MecTta
BbIEMKW BaJTYHOB AOJIKHbI ObITb 3aChINaHbl FPYHTOM, YMIOTHEHHBIM A0 TOV Xe MAIOTHOCTU, YTO U FPYHT OCHOBAaHUS.

B rpyHTax, CKIIOHHbIX K CMELLLEHWIO UK NpK G0SIbLLO BEPOSTHOCTY BbIMbIBAHUS FPYHTOBLIMM BOAAMM MaTepuasia noa-
ChIMKW 1 06CBINKM HEOBXOAMMO NPUHSTL COOTBETCTRYIOLLIE MepPbl AJI COXPaHEeHUs TPYHTa, OKpYyXXaloLiero Tpyoy,
B YNJIOTHEHHOM COCTOSIHUU. B 4acTHOCTU, AHO TPaHLLEN MOXET YKPEMAATLCS rE0TEKCTUIIbHLIM MaTepPUasoMm.

OcHosaHue gns Tpybonposoga

HopmanbHas TonwmHa cnos noacbinkn — 0,1 M. Ha ckanuctom rpyHTe
noAchbInka ycTpameaeTcs B 06s3aTenbHOM nopsake. Ecnm gHo TpaHweun
ABNSIETCHA CKANUCTbIM UM B OHE TPAHLLEN HAX0OATCHA KAMHU, BENYNHON
cBblwe 60 MM, He0OX0AMMO YBENNYeHMe NOACHINKW A0 NOSHOrO BblpaB-
HMBAHWS OHA TPaHLLEeW.

[ns noaceinky NCNosib3yeTcs NECOK UK rPaBnii (MakCMasbHbIN pasmep
3epeH 20 MM). B OTAeNbHbBIX CyYasix BO3MOXHO NPUMEHEHNE MaTepmana
¢ 60MbLLVM Pa3MepoM rpaHyi. B niobom crydae, matepuvas, NpYMeHsAeMbIi
L1591 MOACIMNKN, HE A0SHKEH UMETb OCTPbIX KpaeB. ECnin MECTHBIN FPYHT COOT-
BETCTBYET 3TUM TPEeOOBaHNSM, BbINOJIHEHNE NOACLINKU HE 0083aTesIbHO.

Moacekinka aonxHa 6bITb POBHOM U HE A0JIKHA YNNOTHATLCA. YNNOTHE-

HUIO 1O MAIOTHOCTN OCHOBHOI O FPYHTA NOANEXMUT MaTepumarn, 3anoHAIoLWMN Puc. 4.1.3.
yrnyonenusi, 06pasoBaBLUNECS NOCSIE BbIEMKWN BANTYHOB U APYIrUX KPYMHbIX Criovi ocHoBaHws Ans1 Tpybonpososa
0ObEKTOB. (noacewinka, NoayLIKa, nocTesib)

O6cbinka Tpybonpoeoaa

M3BneYeHHbIi Npy OTPbIBE TPAHLLEW FTPYHT MOXET ObiTb MCMOb30BaH
0191 BbINONHEHWSI 06ChINKKY TPYObI, MPY YCII0OBUW, YTO B HEM HE COLEPXUTCS
KaMHel (MakCMManbHO A0NyCTUMBbIN nx pa3mep — 20 MM, OTAENbHbIE KAMHU
0,0 60 MM Tak ke MOryT ObITb OCTaB/EHbI B FPYHTE). ECv rpyHT st 06CbInkun
npegnonaraeTcs YrniOTHATb, TO OH JOMKEH OblTb MPUrOAHBIM IS TAKOW
onepaumun. Ecnv nasneyeHHbI rpyHT HE NpUroaeH ans o6cCbInku Tpyobl, TO
0N 3TON Lenn AOMKEH UCMNO0b30BaTbCA NECOK UV rpaBuii ¢ pasMmepom
dpakumn 0o 22 MM 1nm WwebeHb ¢ pamepoM ppakumm 4-22 mm.

O6CbInka A0MKHA OCYLLEECTBAATLCS MO BCEW LLUMPWHE TPaHLLEW A0 Nosyye-
HUS1 HAL NOBEPXHOCTLIO TPYOI (MOCce TPaMOOBKW) CII0S TONLLWHOM HE MeHee
0,3 M. [MepBbIii CNOI He [OJIKEH NPEBLILLATL MOM0OBUHBLI ANaMeTPa TPyObl, HO
He 6onee 0,2 M. BTopoii crnoii 06ckinaeTcs oo Bepxa Tpyobl, HO Tak ke He 6osiee
0,2 m. Bo Bpemsi 06CbINKKU PYHT HEOOXOAMMO HAHOCUTb C MUHUMANbHOM
BbICOTbl. HeNb3s cOpackiBaTb MaccChl FpyHTa HEMNOCPEACTBEHHO Ha Tpyby. Obckinka Tpybonposoaa 0Obl4HO NPOU3-
BOOMUTCS NOC/IE OKOHYaHNSA NPOKIaaKuv 1 npnemMkn Tpybonposoa. Mpu ncnonb3oBaHum HanopHeix Tpyd MKAMJACT
[0rnyckaeTcs NosiHas 3ackinka TpybonpoBoaa B TpaHLLee 40 NPOBeAEHUS UCMbITAHUS HA TEPMETUYHOCTb.

Puc. 4.1.4. O6cbinka Tpybonposoda

YnnortHeHue rpyHTa

'pyHTOBas 06ChINKa, YNIOTHEHHAS B Nadyxax TpydonpoBoaa, 06ecrneqmBaeT HEKOTOPOE CHUKEHNE PaCTArMBaIOLLNX
ycunumii Ha 60KOBbIE CTEHKM TPYD OT BHYTPEHHEr 0 AaBNIEHNS TPAHCNOPTUPYEMOW cpefbl. CTeneHb yrioTHEHUS 3aBUCUT
OT NpeaHa3Ha4YeHnss TEpPPUTOPUM HaZ TPYOONPOBOAOM U AOMKHA ONpenensiTbCsA NPOEKTOM.
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YT1006bI M36EXaTh NPOCAAKN FPYHTA HaA, TPYOONPOBOAOM, HAXOAALLMMCS NOA, A0POraMu PEKOMEHAYETCSA
ynJIOTHEeHue 3anoJjiHeHus He meHee 95% moandunuupoBaHHou BennuuHbl MpokTopa.
Lns rny6okmx TpaHLwweli (cBbiwe 4 M) cTeneHb ynnoTHeHus — 90%. Onsa octanbHbix cnyyaes — 85% wnun cornacHo
yKasaHusiM, AaHHbIM B NpoekTe. TpamBoBKYy HEO6X0AMMO NPOU3BOAUTL CnosiMu TonwmHol ot 0,1 go 0,3 M, yTpam-
60BbIBast KXAbI cnoi. TonwmHa yTpamboBbIBAEMbIX CTOEB 3aBUCUT OT 000PYA0BaHWS 1 YCNOBUIA YNNOTHEHUS. MNpn
BbINOJIHEHUW 3TOM 331241 HE0H6X0AUMO ObITb BHUMATESNbHLIM. YMIOTHEHME NEPBOrO CNOS (40 YPOBHS OCU TPYObI)
He [0J1XKHO NMPUBECTU K ee NoAHAaTUI0. TpaMboBKY HEOOXOAVMMO BbIMNONHATL OAHOBPEMEHHO C [IBYX CTOPOH TPYy6O-
nposoaa, Bo nsbexaHue ero nepemMelleHus. MNpu noackinke rpyHTa 1 3acbinke Tpybonposoaa cnenyeT cneguT,
4yTO Obl FPYHT HE coAepXasl KPYMHbIX BKOYEHU. TpamMbOBKY rpyHTa HEMOCPEeACTBEHHO Hag, TPyOOoIi NPpon3BOaNT,
npenBapuTenbHO obecneymB paccTosHue He meHee 0,3 M 00 ee NOBEepPXHOCTH.

Tabnuua 4.1.1
TonwmHa ynsioTHAEMbIX CJIOEB U KOJIMYECTBO TPaMOGOBOYHbIX MPOXOA0B

KonunyecTtBo npoxopgoe MakcumanbHas TONWMHA  MuHUMAasIbHbIA

ANg AOCTUXEHUs YNJIOTHAEMOro cJios, M clion
TpeGyemoii kKaTeropum o 006CbINKU
Cnoco6 - T T ®
YMJIOTHEHUSA s o < Hag BepXom
YNJIOTHEHUSA no CTan s E O T
AapTy o E g 2 Tpyo Ao
MpokTopa, % 2 2 & g YNJIOTHEHMS,
m T M
YnnoTHeHne Horamu - 3 0,15 0,10 0,10 0,20
Y
MIOTHEHUS PYHHEIM 3 1 0,15 | 0,10 | 0,10 0,20
LITamMrnom, BECOM MUH. 15 kr
YnnoTtHeHne BUOPOLLTAMMOM, 3 1 0.10 i i 0.15
BECOM MUH. 70 Kr
yl'lﬂOTH?HVIe BUOPOLMOHHOM 4 1 0,10 i i 0.15
NAnUTON, BECOM MUH. 50 Kkr

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: KPyrHO3EPHNCTbIE MaTepPmasibl, TakMe Kak LiebeHb ¢ pasMmepoM ¢dpakumm 8-12 mm, 8-16 MM nam ranbka 8-22 mum,
SIBJISIOTCS CAMOYIMIOTHSIIOLLUMMUCS MATEPUANIAMU U IPU UX UCIMOIb30BaHUM AJ151 3aCbINKY CA0siMY ToLLmHO 0, 15-0,20 m obe-
crieunBaetcs yrioTHeHne >93% moangduumpoBaHHON BeanynHbl [TpokTopa.

OkoHuarenbHAs 3ackinka TPAHLUEN

K okOHYaTenbHO 3aChINnkKe TPaHLLIEN MOXHO NPUCTYNaTh NOC/IE BbINOJIHE-
HWS 3aCbINkK TPy6ONpPoOBOAa U TPAMOOBKM FPYHTA.

Bo BpeMs BbINOMHEHUS! 3aCbINKX Hag, TPYyOOMPOBOAOM PEKOMEHAYETCS
NOMEeCTUTb CUIHasIbHYIO NIEHTY. Hapg rasonpoBogamMu npegynpeantensHas v
JleHTa noMeLL.aeTcs B 0693aTesibHOM nopsiake. ns Toro, 4tobbl B AaNbHEN-
wem nerye 66110 MAEHTUOULMPOBATL TPYOONPOBOALI, NPUMEHEHME TaKo
JIEHTbl PEKOMEHAYETCH TakXe Ha Apyrnx TpybonpoBoaax.

[119 3aCbINKM MOXHO MPUMEHSATb FPYHT, BbIHYTbIV U3 TPAHLLEW, U APYrown,
COrnacHo ykasaHusim npoekTa. juameTp 4yactuy, matepuana, n(pUMeHSIeMoro :
151 3aCbINKY TPaHLWwewu, He aoskeH npessbiwaTe 300 MM, Henb3s cOpackiBaTb 9% /
B TPaHLLE KaMHU, LebeHb C OCTPbIMU KpasimMuy 1 60MbLINX pa3MepoB. [pyHT
He J0/MKEH BbITb 3aMOPOXEHHBIM M OKOMKOBaHHbIM. Puc. 4.1.5.

OkoHyaTtesibHasi 3achlrnka TpaHLen
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U3rub M3 tpy6bl npu MoHTAOXE

Bnaropaps TakoMy NnpenMyLLEecTBY HanopHbIX TPpy6 13 M3, kak rmb-
KOCTb, UBMEHEHWNE HaNPaB/IEHNS HA Tpacce NONMaTUIEHOBOIo Tpybo-
NPOBOAA MOXHO BbINOJIHUTL MyTEM AOMNYCTUMOro n3rnba Tpyohbl. B Takmx
clyyasix oTnagaeT Heo6XoANMMOCTb B NMPUMEHEHUM O0TBOAOB. Paanyc
n3rnba NoNNITUNEHOBOM TPYObI 3aBUCUT OT Takux GakTopoB, kak ava-
meTp, SDR, ycnosus npoknagky v T.0.

PekomeHayembIi MUHUMAaIbHBIV paanyc usrnba asis nonmaTUIEHOBbIX
Tpyo ¢ SDR11; SDR13,6; SDR17; SDR17,6 He MOXET ObITb MEHbLLE, YEM
R >25 -d. Ecnu npoknagka TpybonpoBoaa BbINOHAETCS MPU HU3KOM
BHELLUHENV TemnepaType uiam no Hemy 6yaeT TpaHCNoOPTMPOBaTbLCA BOAA
C HM3KOV TEMMNEepPaTypoii, — paanyc nsrnbda fONKeH ObITb YBENYEH: MUH.

R>35-d. [1ns ToHKocTeHHbIX Tpybonposoaos ¢ SDR21; SDR26; SDR33 Puc. 4.1.6.

1 SDR41 MUHMManbHBIN paanyc n3rnbda Tak e OOMKEH ObITb YBESIMYEH. Yknanka B TpaHLLeo NpeaBapuUTesisHo

PacueT MyHMMmaneHoro pagmyca narnéa Tpy6 na MNd 6 nprBeaeH CMOHTVPOBAHHOIO

B Paspene 2 «[MpoekTupoBaHue...» (Tabn. 2.6). M MEIoLLEero A0NyCTUMBbIN paanyc
B cnydaax noctaBku Tpyb B 6yxTax HEOOXOAUMO UX yKNaabiBaTb n3rnba Tpy6onposoaa

B TpaHLWledaX B TaKOM HanpaB/ieHNN 1n3rmnba, ¢ Kakum OHU BbIIn nepBo-
Ha4yaJibHO HaMOTaHbl Ha 3aBo4e.

BecrpaHweiiHbie TexHonorum npoknaaku M3 tpy6onpoeoaos

BecTpaHLUeiHble TEXHOOrMKN NO3BONSIOT n3bexartb 3aTpaT, CBA3AaHHbLIX C PACKOMKOW TpaHLUEN, ee 3aCbINKo,
ynnoTHeEHEM TpamboBKo 1 T.1. He TpebyeTcs ocTaHaBNMBaTb LOPOXHOE ABUXEHME. [TpakTU4eckm MIMKBUAMPYIOTCS
3aTpaTtbl CBA3aHHbIE C U3rOTOBEHNEM HOBbIX MOBEPXHOCTEN (MOC/E 3aCbINKN OTKPbLITON TPAHLLEN), BDEMEHHbIX 40~
por, 06be30B, a TakXe ApYyrvue, CBA3aHHbIE C 3TUM, 3aTpaThl.

Mpoknagka METOAOM FrOPU3OHTANBHO-HANPABAEHHOTO BypeHus B rpyHTe
(npokon, metop kpoTa)

MeTopn, ropM3oHTanbHO-HaNPaBAeHHOro BypeHns SBRaeTcst Hanbonee NonyasPHbLIM 1 LUMPOKO NPUMEHSAEMBIM.
OH BECbMaA 3KOHOMUYEH B CUTYyauUMsiX, Korga HE0OX0AMMO NPOJSIOXUTL TPYOONPOBOA, MO, MPOE3XEN YacCTbio, U HET
BO3MOXHOCTW NPOBOAMTL NPOKNAAKY B OTKPbITbIX TpaHLesx. MeTon no3BoNSeT C TOYHOCTbLIO 10 HECKObKMX CaHTU-
METPOB NpoknaabiBaTek Nog 3emeii N3 Tpybbl anvHHon 6onee 100 m 1 guameTpom o 630 mm 1 Gonee.

Puc. 4.1.7. lNpoknagka MeTOA0M ropu30HTa/IbHO-HAMNPaBIEHHOrO 6ypeHus

B BbINONMHAEMbIX paboTax Nno Npoknaake Tpydbonposoaa AaHHbIM METOA0M (PUC 4.1.7) MOXHO YCNOBHO BbIAENNTb
Tpu aTana.
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Ha nepBom atane crneuvanbHas 6ypunbHas ycTaHOBKa Npon3BoanT BypeHure Nno 3afaHHoN TpaekTopum (OT oT-
MeTkun A kK oTmeTke B). Mpun aTom Byp nMeeT MeHbLUWIA AnameTp, YEM NpeHa3HaYeHHas K NpoTackmMBaHuio Tpyba.

Ha BTOopom aTane B Touke B npon3BoamTcs noarotoeka k npotacknBaHuio Tpybonposoaa: 6ypusbHas ronoska
3aMEHSIETCH Ha rofioBky 60MbLIEr0 AMaMeTpa, 3a Hell NPUKPENASETCS NPUroTOBAEHHAs K npoTacknBaHuio™ M3
Tpyba.

Ha TpeTbem aTane nponcxoamT HENOCPEACTBEHHOE NPoTackuBaHne TpybonpoBoaa oT 0TMeTKM B o oTMeTkn A.
BypunbHas yctaHoBka BTarueaeTt 3 Tpyby B NOAroTOBEHHbIV HA NepBOM 3Tane kaHas. MNpu aTom nepson naet
rosioBka, MMeloLas HECKOIbKO B0NbLUMIA AnamMeTp, YeM NPUKPENIeHHas 3a Hel Tpyba.

HanopHas Tpy6a ns N3 — Hanbonee nooxoaswmini matepman gas npoknagkn MeToaoM ropu3oHTaNlbHO-
HanpaBneHHoro 6ypeHus. NMonnatuneHosbie TPyobl MKAMJTACT 06naaatoT 40CTaTO4HOW TMMOKOCTBIO U MPOYHOCTLIO,
CNocOoBHbI BbAEPXMBATL 3HAYNTENbHbIE PACTAMMBAIOLLNE HAMPY3KU.

Kak npaBuno, ons 6ecTpaHLLeiHoi NPOoKNaaKn He BO3HNKAET HEOOXOAMMOCTb B MPUMEHEHUM KaKUX-1MB0 cnewm-
anbHbIX M3 Tpyd 1 NPUMEHSIIOTCS 0OblYHbIE HanopHble M3 TpyObl HA COOTBETCTBRYOLWME paboyne AaBeHUS.

MoapobHyO KOHCyNbTauMilo 06 0COOEHHOCTSAX NMPUMEHEHUS HaMopHbIX TPY6 M3 M3 Ans ropuaoHTaNbHO-
HanpaBfieHHOro 6ypeHnst MOXHO nonyunTb y cneunanmctoB NKAMJIACT.

Mpoknagka NpoTArMBaHMEM C OAHOBPEMEHHBIM PA3PYLUEHUEM CTAPOW TPY6bI
mnnn 6e3 TakoBoro

K Hanbonee pacnpocTpaHeHHbIM 6eCTPaHLLENHLIM TEXHOIOMMSAM OTHOCUTCS TEXHOJIOMUS «PelaiHUHI» C MPOTaCKU-
BaHVeM N3 TpyGbl CKBO3b N3HOLLEHHLIM TPYOONPOBOA, Kak 6e3 paspyLueHus, Tak U C paspyLLIeHNeM NocneaHero.

4.2 CNOCOBbbl COEANHEHNA M3 TPYB. TPEBOBAHUA K COEAUHEHNAM

BaxHenwnm TpeboBaHNeM, NpeabsaBisgeMbiM K COeANHEHNSAM, ABNSETCA HaAEeXHOCTb, Mo, KOTOPOW MOHUMAIOT
NX PaBHOMPOYHOCTb TPYOONPOBOAA B 9KCMIIYTALMOHHbLIX YCIOBUSX.

B 3aBMCUMOCTN OT GYHKLMOHAILHOMO Ha3HaYeHWs COeANHEHUS Pa3aensaioT Ha ABe rpynmnbl: Hepa3beMHble, T.€. Ta-
Kune, pasbopka KOTOPbIX HEBO3MOXHA M Pa3beMHble, KOTOPbIE MOXHO pa3obpaTh B Te4eHMe CpoKa aKCrnyaTaLmm.

PasbeMHble coeagnHeHunsa

PasbemMHble coeguHeHns ons N3 Tpyd noapobHO paccMoTpeHbl B Pasaene 1 «O6Lwwas TexHnyeckas nHbopmaums».

HepasbeMHble coepnHeHuUs

HepasbeMHble coeguHeHnus M3 Tpyd nonyyatoT ceapkoii. Xopo-
Lasi cBapMBaeMOCTb ABMSIETCS OAHMM U3 BaXHENLWNX GakTopos,
onpenenuBLLMX LUMPOKOEe npumeHeHmne M3 Tpy6.

Mpu cTPOUTENLCTBE HANMOPHBIX MONNSTUNEHOBbLIX TPYOONPOBOAOB
B OCHOBHOM MCMOJIb3yEeTCH CBapKa HarpeTbiM UHCTPYMEHTOM
BCThbIK.

Puc. 4.2.1. CoeanHeHue Tpy6 cBapKoi BCTbIK

* UCMOIb3YIOTCS MOJINITUIEHOBbIE TPYObI, MOCTYNUBLINE B OYXTax UM CBAPEHHBIE B M/1I€Tb HA MECTE.
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Mpoknagka n MoHTaX NonuaTMneHoBbiX Tpybonposoaos

Por04.2.1.
CreikoBasi ceapka 13 1pyb UKATJIACT B noneBbix ycaoBusix

KavecTBeHHas cBapka HarpeTblM MHCTPYMEHTOM
BCTbIk 06ecrneyYnBaeT paBHOMPOYHOCTb CBAPHbIX LLBOB
TpyO6 13 N3 1 xapakTepusyeTcs cneayoLlmmm nokasa-
TeNamu: Npu cBapke BCTbIK (B OTAN4YME OT CBApPKM Bpa-
cTpy6) coeanHeHus Tpyd mexay coboii He TpebyeT ao-
MOJNIHUTENbHbIX AeTanen (My®dT) 1 BbINONHAETCHA OLAHUM
LLIBOM, BblJEfIEHME BPeAHbIX ra3006pa3HbIX NPOAYKTOB
pas3noxeHns MOAMMEPHOro MaTepuana npu ceapke
BCTbIK HE3HAuYUTENbHO. CBapka BCTbIK NPON3BOAUTCS
C NomoLbio crneumnansHoro obopynosaHua. Ceapka
Tpyb Mexay cobor u ¢ pacoHHbIMUK AeTanaMn MOXeT
BbIMNOJIHATBLCS B NONEBbLIX YC/IOBUSIX.

OTBOAbI, TPOMHUKM N APYrMe COeAVHUTESIbHbIE AeTaNn 3apaHee M3roTaBanBaloTCs Ha 6oee CloXHOM 0Gopy-

J0BaHUN B 3aBOACKNX YCNTOBUAX.

-

®ot0 4.2.3 Mpumepbl coeanHuTenbHbIX AeTtaneii v y3i1o8 UKAIMJIACT, BbinosHEHHbIX CBapPKO BCThIK. CrieBa: HepaBHOMPOXOAHOV
TpoviHnk 900 x 200 SDR 17 13 100. Cnpaga: TposiHnk UKATJIACT ¢ MmoHoauTHbIM kKopriycom 1000x225 SDR 17 13 100

B cTeCHeHHbIX yCnoBusX, KOraa npuMeHeHne CTbiIKOBOM CBapky HEBO3MOXHO, NMPUMEHAETCSH CBapka Aetansamu
C 3akjlagHbIM HarpeBaTesibHbIM 3JIEMEHTOM (aeTensmu ¢ 3H).

®o70 4.2.4. Capka myproii c 3H

MKANNACT
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Mcnonb3osaHune mydpT ¢ 3H nossonaeT ceapusaTh TPYObI C PA3/IMYHON TOJILLUMHOM CTEHKU, B TO BPEeMs, Kak npu
CTbIKOBOW CBapke MOryT COEANHATLCS TPYObl TOMNBKO C OANHAKOBOMN TONLUNHOM CTEHKM.

\ o/

L

Puc. 4.2.3. Vicrions3oBaHne MydTsl ¢ 3H no3sosisieT cBapuBats TPYOb! ¢ pasanyHbiM SDR

Caapka feTansiMu ¢ 3akfiafHbIM HarpeBaTebHbIM 3/IEMEHTOM Tak e SIBNIIETCS OCHOBHbLIM BUAOM CBapku ans M9
Tpy6 MasnbIx AnameTpoB (MeHee 50 mm)*. MNpu 3ToM cnocobe coeanHEHNs YBENNYNBAETCS MJIOLLLAAL CBAPHOIO LLBA,
a Takke obecrnednBaeTcs onpeaesieHHas caMoLeHTPoBKa TpyObl.

Tabnnua 4.1.2

Tunbl HEPa3beMHbIX COeAUHEHUIA HanopHbIX TPY6 n3 NI

Tvn Hepa3bLEMHOro coeanHEHUs

Topuesas cBapka

AunameTp Tpy6, MM
63-1200

AnekTpocBapHas MydTa (mydTa ¢ 3H)

16-800

TexHonorus nony4yeHus CBAPHbLIX COEAMHEHMﬁ MNOJINITUNEHOBbIX Tp)’6

Mpu cBapke HarpeTbiM UHCTPYMEHTOM BCTbIK
TPpyObl COEANHAIOTCA MeXAy coO0M onnaBfeHHbIMU
TOopuamMm (KOHTaKTHas TenjoBas cBapka).

OT10T cnocob CBapku ABNSIETCS JOMUHUPYIOLLVM NPy
coeanHeHn TPyO C TONLLUMHONM CTeHKu 6onee 5 mm. [ns Ha-
rpeBa MHCTPYMEHTA UCMOJb3YEeTCS SNEKTPUHECKNIA TOK.

BaxHoe MecTo BCcnepn 3a CBapKOoW HarpeTbiM NHCTPY-
MEHTOM 3aHMMaET cBapka TPpyb AeTansiMm C 3aKnagHbIMU
HarpesaTensMu, KoTopasi nokasana HanbosbLUyo adh-
PEKTUBHOCTL NpU coeauHeHnn Tpyd Manoro guameTpa
M NPW BbIMNOSIHEHUN COEOUHEHUI B TPYAHOOOCTYMHbIX
MecTax. [lpn cBapke aeTanaMu C¢ 3aKjlagHbIMU
anekTpoHarpeBatenamu (3H) Tpybbl coeamHsoTCS
Mexay coboi Npy NOMOLLM CreLmvanbHbIX NON3TUNEHO-
BbIX COEAVHUTESbHBIX AETANEN, UMEIOLLMX HA BHYTPEHHEN
NMOBEPXHOCTN BCTPOEHHYIO 3NIEKTPUYECKYIO Crupasb
1“3 MeTanandyeckom npoBonoku. NonyyeHme ceapHoOro
COeaVHEHWSt MPOUCXOANT B pe3ynbTaTe pacniaBneHus
NOJIN3TUNIEHA HA COEeAVHSEMbIX MOBEPXHOCTAX TPYyO
v netaner 3a cyeT Tenna, BolAensieMoro npu npotekaHum
3NEKTPNYECKOro ToKa No NPOBOJIOKE CAPanK.

JlaBneHne B 30He CBapKm CO34aeTCs 3a CHET TEMN0BO-
ro pacumpeHus Tpyosbl. Lindpamm «1» n «2» (Puc. 4.2.5)
NoKas3aHbl «XONOAHbIE» 30HbI, NPENATCTBYIOLLME BbITE-
KaHWIO pacniaBa U3 30Hbl CBApKU.

HarpesaTtesb
Tpyba

210°C+10°C

N

CBapHOe coeanHeHne

Puc. 4.2.4.
TNprHUMT NOsTyYeHNsa CTEIKOBOrO CBAPHOIO COEANHEHUS

* [pwm cBapke BCTbIK Masibix (50 MM 1 MEHee) AnamMeTPOB BaJIvK LLBA CYLLIECTBEHHO B/INSIET HA M10LLaAL MPOX0OAHOro ceveHus. [ns
TOHKOCTEHHbIX TPYO (C y4EeTOM I0ryCKOB Ha HapPyXHbIE ANaMeTPbI Y TOLUMHBI CTEHOK) CMELLEHNE KPOMOK MOXET ObITb CPaBHUMbIM
C TOJILLMHOV CTEHKW. B CBSI3m ¢ 9T1M CTbIKOBasi CBapka MasibixX ANaMETPOB 3aMEHSIETCS] HAa CBaPKY C MOMOLLbIO 3/IEKTPOMYDTbI v

pasbemMHoe COeaNHEHNE KOMIMPECCUOHHBIM DUTUHIOM.
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MockonbkKy NOAMATUNAEH MO CBOUM PEOIOrMYEeCKMM CBOMNCTBAM OTHOCUTCSH
K rpynne Xxopowo CBapuBaeMblx MaTepuanoB (TeMnepaTtypHbli MHTEpBan
BSI3KOTEKy4Yero coctosiHua AT 6onee 70 °C, MMHUManbHasi BA3KOCTb pacnnasa
meHee 10°[Ma-c), BblLueonucaHHbIe CNocobbl oKasanu CBOE NMPEVMYLLIECTBO Nepeq,
LOPYrMMu B CUITY CBOEN TEXHNYECKOW MPOCTOTbI M OCTAaTOYHOW HAAEXHOCTN.

OpraHusauus nposefaeHUs cBApPOUHbIX pabot

CBapoYHO-MOHTaXHbIE PaboTbl 0OLIYHO HAYMHAIOTCS NOCIE TOro, Kak onpeae-
JleHa Tpacca W COCTaBJIeH akT pa3buBKM 1M Nepeaaym Tpacchl Ans NOA3EMHOIo
Tpybonposoaa.

B nepuopg MoHTaxa TpybonpoBoaoB TPYObl NEPUOANYECKN BIBO3AT HA OOBLEKT
CTPOUTENbLCTBA, rAe ANs HUX YCTPAMBAIOT BPEMEHHYIO NMIOLWAAKY A1 XPaHEeHUs
(8O MOCTENEeHHOro UCnonb30BaHMsa Bcex Tpyb). PekomeHayeTcs BbIBO3UTb TO
KONMM4ecTBO TPyb, KOTOPOE COOTBETCTBYET CMEHHOW BbipaboTke. B kayecTBe
BPEMEHHOW NNOoLLaaKM BbIOMPAOT BO3BbILLEHHbI POBHbIN y4acTOK, KOTOPLIN
0BopyayoT HENPO3PAYHbIM HABECOM WAV TEHTOM AK 3almThl TPYO OT NPSIMbIX
COJTHEYHbIX Iy4EN.

Mepepn pasmelLeHeM CBapOYHOrO 060PyA0BaAHUSA JOMKHBI OblTh MOAHOCTLIO
3aKOH4Y€eHbI paboTbl N0 pa3buBke Tpacchl. PekomeHayeTcs NPOBECTY Npeasapu-
TENbHYIO PACYMCTKY Tpacchl, Afist Toro, 4Tobbl 06pa3oBanach CNIaHNPOBAHHASNA
nosioca wmpuHoi 1,5 m ons paamelleHuns ceapoyHoro obopyaosaHms. CeBapoyHoe
060py0BaHME pa3MeLLAIOT Ha ydyacTkax, Kyaa HEBO3MOXEH MPUTOK A0XOEBbIX
nnu Taneix Boa,. B cnyyasx npoBeaeHns cBapoYHbix paboT BAOb aBTO40POr BO-
KPYr MecTa Ux NPOBEAEHUS BbICTABNAIOTCA NpeaynpeanTenbHble 3Haku. JomkHo Puc. 4.2.5.

ObITb NPeaycMoTpeHo obecrneveHre 6Ge3onacHocT paboTalwmx OT 3aHoca  [Ipouecc ceapku MydTosi ¢ 3H
TPaHCMOPTHbLIX CPEACTB 1 BO3AENCTBMUS BbIXJIOMNOB ABUraTENen.

Mpv pa3meLLeHnr CBapOYHOro 060pyA0BaHMS 4151 CTbIKOBO CBAPKN TOPLIOBOYHOE
YCTPOWNCTBOMHArpesaresbpacnonaraloT BHENOCPEACTBEHHON ONM30CTV OT LLEEHTPATOPA CO CTOPOHbI, CBOBOAHON OT CK1a-
OMPOBaHHLIXTPYOD. BonzbexaHne 3arpsisHeHNIA M NOBPEXAEHMIA TOpLIEBaTENb U HArPeEBaTE b A0/MKHbIHAXOANTLCSA BTPAHC-
NOPTHOM KOHTENHEpPE. ABTOHOMHbI MICTOYHVK 3JIEKTPOCHA0XEHMS pacnonaraloT Ha PaCCTOSIHUN B HECKObKO METPOB
C NOABETPEHHON CTOPOHBI. MNepen Hayanom paboT NPMHMMAKTCA HEOOXOAMMbIE MEPbI MO 3aLLMTE NI0AEN OT nopa-
XEHUS 9NEeKTPUHECKMM TOKOM (3alUMTHOE 3a3eMieHne, pasaenntesbHble TpaHcdhopMaTopbl 1 pyre Meponpusi-
TUS, NpeaycMoTpeHHble MpaBunamm ycTpoMncTBa 3/1eKTPOYCTaHOBOK). B crnyyae npoBeneHusi CBapoyHbIX paboTt
B TEMHOE BPEMS CYTOK OPraHM3yeTcst MECTHOE OCBeLLeHMe. [ToTpebHOCTb B 3aLMTHbIX NanaTkax, 3aLmuLaowmx
MeCTO CBapku OT Bnaru 1 BeTpa, onpenensercsa B 3aBUCUMOCTU OT KIMMATU4ECKNX YCAOBUI (BO BpEMS 40XAS,
cHeronaga, TymaHa u npu seTpe cebilwe 10 m/c).

K npounseoactBy paboT no CBapke M KOHTPOJIIO 3a ee NPOBEAEHMEM AO0MYyCKaOTCS aTTECTOBAHHbIE CBAPLLMKN
1 CMeumanmcTbl CBAPOYHOrO NPOM3BOACTRA, NpoLlene cneuvanbHyo NOArOTOBKY M aTTeCcTauuio C MPOBEPKOM
TEOPEeTUYECKNX U NPAKTUYECKUX HABBIKOB U MMEIOLME YAOCTOBEPEHME YCTAHOBIEHHOM HOopMbl. XKenaTenbHo,
4TOObI CPOK AENCTBUS UX KBANNDUKALMOHHbLIX YAOCTOBEPEHMUIN NEPEKPbLIBAN NIAHNPYEMBbIA CPOK BbINMOJIHEHUS
paboT. CBeaoeHns 0 CBapLLMKax 1 BbIMOSHAEMbIX MU paboTax AOJIKHbI eXXegHEBHO GUKCUPOBATLCS B XXypHase
CBapoYHbIX patoT. XKypHan cBapo4HbIX paboT ABISETCH OCHOBHbLIM NEPBUYHBIM MPON3BOACTBEHHbLIM JOKYMEHTOM,
OTpaaroLLMM TEXHOJIOMMHYECKYIO NOCNEeA0BaTENIbHOCTb, CPOKM, KA4ECTBO BbINOJSIHEHMS CBAPOYHbIX PaboT.

Ceapka BCTbIK: NOPSAOK BbINOHEHUS ONEPALUA

CBapKoi HarpeTblM MHCTPYMEHTOM BCTbIK COEAUHAIOTCA NONMSTUNEHOBbLIE TPYObLlI AnameTpoM oT 50 Mm*
no 1200 mm.

* C TOJILLMNHOV CTEHKU HE MeHee 4MM.
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PaboThl NO CTLIKOBOW CBapKe O0JXHbI MPOM3BOANTLCA NPKU TeMnepaType Bosayxa ot MvuHyc 10 ao + 30 °C. Ha npu-
BeAeHHble TeMnepaTypHbIe MHTEPBAasIbl, Kak MPaBunsIo, PaCCHUTaHbI CTAHAAPTHLIE TEXHONOrMYECKME PEXNUMbI CBAPKN.
Mpw Gonee LWMPOKOM UHTEPBAase TeMMepaTyp CBapoYHble PaboThbl CeAYET BbINOMHATL B MOMELLEHUSAX (YKPbITUAX),
obecneunBaloLwmnx cobnogeHne 3a0aHHOro TeMnepaTypHoOro nHTepeana.*

MponseoACcTBO CBapOYHbIX paboT 3aknoyaeTcs

B NMOAroToBUTEJIbHbIX ONnepauunax

n coOGCTBEHHO CBapKe Tpyo.

nOAFOTOBMTeanbIe onepauvun BKJKO4YaloT:

* NOArOTOBKY 1 NPOBEPKY paboTOCNOCOOHOCTN CBAPOYHOIO
obopynoBaHus;

* MOAroTOBKY MECTa CBapku 1 pasMeLleHe CBapo4YHOro
obopynoBaHus;

¢ BblOOP HEOOXOAMMbIX MapPaMeTPOB CBapPKWU;

¢ 3aKpernsieHne 1 LeHTPoBKY Tpyd 1 aetanei
B 3aXMMax LLeHTpaTopa CBapOoYHO MaLUnHbI;

¢ MexaHn4eckylo 06paboTKy TOPLIOB CBapMBaeMbIX
NoBEPXHOCTEN TPYD 1 aeTanen

Mpw NoAroToBKke CBapO4HOro 060pyaoBaHMs noadbuparTcs
3aXNMbl U BKJTaApllUK, COOTBETCTBYIOLLME ANaAMETPY CBapu-
BaeMbIx TpyO. Bknaapium 3aXXMMOB A0JIKHbI ObITb YACTbIMU,
6e3 CKOJIOB M 3ayCeHLEeB, KOTopble MOorn 6bl MOBpeanTb
NOBEPXHOCTb TPY6. TpyLLMECS MOBEPXHOCTU MeTalIn4eckKmx
JeTanei nokpbIBaloTCs CMa3kaMm Mo PEKOMEHAALMAM U3ro-
ToBUTENs. Paboume NnoBepxXHOCTN HarpeBaTens U MHCTPYMEH-
Ta o151 06paboTKM NONNATUIEHOBBIX TPYO OUMLLIAIOTCS OT MblSn
1 OCTaTKOB NOJIN3TUAEHA NMPU MOMOLLM YUCTbIX Y CYXMX X0Mn4a-
TOBYMAaXKHbIX MU JNIbHSIHBIX TKAHEN (M1 AePEeBSAHHBIX TONaTo-
yek), a Npu Heo6XOANMMOCTU MPOTUPAIOTCS PACTBOPUTENSIMU.
OuuncTKy HarpeeaTesst OT OCTaTKOB HANIUMLLEro NoANaTUIeHa
NPOW3BOAAT B FOPSYEM COCTOSIHUWN. dnekTpuyieckme kabenm
NMOJIHOCTbIO Pa3MaTbIBAOT U NPUCOEANHSIIOT K aBTOHOMHbIM
WCTOYHMKaM NUTaHWS U 3N1EKTPUYECKON CETM.

PaboTocnocobHoCTbL 060pyA0BaHMS ONpeaenseTcs npu
BU3yasnbHOM NPOBEPKE KOMIMIEKTYIOLLMX Y3/10B CBAPOYHbIX
MaLllUVH, annapaTtos, NPMCNOCOBNEHNA N NX KOHTPONbHOM
BKJIIOYEHWN. Y CBaPOYHbIX MALLWH CTbIKOBOW CBapKMN NPOBEPSI-
0T MNNABHOCTb NEPEMELLEHNS NOABMXHOIO 3aXnMa LeHTpa-
Topa un paboTy TopueBaTensa. Ocoboe BHMMaHWE yaenseTcs
BU3yasibHOI NPOBEPKEe N30NAUUK SNEKTPUYECKUX Kabenei
1 3a3emMnunTenen. InekrTpoarperatbl aBTOHOMHOIO 3/1IEKTPO-
NUTaHWs JOMKHbI ObITb 3anpaesieHbl TOMJIMBOM U NMPOBEPEHLI
Ha UCNPaBHOCTb KOHTPOJIbHBIM 3arMyCKOM.

PasmellleHe cBapo4HOro 060pya0BaHUSA AOJXKHO NPO-
N3BOAMTLCA HA 3apaHee PacHULLIEHHOM U CMaHMPOBAHHOM
nnaoLaaKe nnm Tpacce TpybonpoBoaa nocne CKiaaMpoBaHns
Ha Hel NoNNITUNEHOBLIX TPYD. MNpn HEOBX0ANMOCTUN MECTO
CBapKM 3aLLMLLIAIOT OT aTMOCHEPHbLIX 0CAAKOB, MM U Necka
NPV MOMOLL TEHTOB UK NanaTox .

Puc. 4.2.6. 3akperieHvie v LeHTPoBKa Tpy6
B 3aXMMax LieHTpaTopa CBapOYHO MaLLVHbI

Puc. 4.2.7. BBegeHve TopueBaresnsi A1 MEXaHNYEeCKOM
06paboTKM TOPLIOB CBAPUBAEMbIX TOBEPXHOCTEN TPYO

Puc. 4.2.8. MNanatka 4n1s 3aLmbl

OT HeGNaronpPUSITHbIX MOroAHbIX YCI0BUY

*CBapka 1pyb6 ripy Temriepatypax Hke muHyc 10 °C Takxke HexenaresibHa, T.K. BO3MOXHO MEPEOXIaXaeHVe pacrisiasa B TEXHO/Ior4e-
ckovi rnayse. Kpome Toro, C/mLLKOM ObICTPOE OX/TaXAEHNE BbI3bIBAET B 30HE CBAPKU 3HAYNTESIbHLIE BHYTPEHHNE HarPsXKEHWs!, KOTopbIe
He yCreBaloT CriaxuBaTbCsl (3a CHET rnepexosa 4actv AegopmMaLmii B BbICOKO3/1aCTUYHbIE) 40 TOro, Kak K LLUBaM MPUKIaAbIBAIOTCS
JOMOJIHNTESIbHbLIE MOHTaXHbIE Harpy3ku (OT BbIEMKU TPYO 13 3aXVMOB CBaPO4YHOM MaLLVHbI, NEPEeMeLLeHUSs M1eTel BAOJb TPaHLLIen
n np.). Takuim 06pa30M, yCTaHOBJ/IEHHbIN )11 CBAPKU MHTEPBaJs1 TEMepaTtyp okpyxaroLuero Bosayxa (ot muHyc 10 ao + 30 °C) sensetcs
MakKCUMasibHO [0MNYCTUMBIM C TOYKU 3PEHUNST 0O6eCredeHys HaAEXHOCTY CBaPHbLIX COEANHEHWIA. EC/N B TEXHUYECKMX YCII0BUSIX, CTaH-
ZapTax niv ceptigukarax Ha MaTepuasibl OnpeaesieHa BO3MOXHOCTb 0COO0ro TEXHOIOMMHYECKOIr0 PEXUMA CBaPK rpy 60J1ee LLIMPOKOM
Anana3oHe TeMrneparyp OKPYXaloLLero Bo3a4yxa, YeM yKa3aHo BbilLe, TO CO34aHNe YKPbITUI He TpebyeTcsi.
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B cbIpyio 1 LOXAMBYIO MOroAYy MOXHO PEKOMEHA0BATL
yCTaHaBnMBaTb CBapoyYHOe 060pya0BaHME Ha AEPEBSIH-
Hble WwnThl. Mpy cBapke BCTbIk CBOOOAHLIN KOHEeL, TPpyObI
VAN NETU 3aKPbIBAIOT MHBEHTAPHBLIMU 3arfyLLKaMun ajsi
NpPefoTBpPaLLEHNS CKBO3HSAKOB BHYTPWU CBapuBaeMbIX

Tpy6.

OCHOBHbIMM NMapamMeTpamu Npu CBApPKe HarpeTbiM
VHCTPYMEHTOM BCTbIK ABASIOTCA Temneparypa Harpe-
TOro uHcTpymenta (T ) v BennumHbl pnaenexus (P, P,
nP )uepemenn(t ,t,t, tu t..)- £ns MaLvH ¢ pyYHbIM
ynpasfieHieM TeXHONornyecknii napameTp t, (spems Ha-
pacTaHusa faBfIeHMS 0CaaKN) MOXET He HOPMNPOBATLCS
N3-3a CNOXHOCTW ero peanusaumm. 3Ha4yeHne napame-
TPOB NPUHMMAETCS B COOTBETCTBUN C PEKOMEHOAUNAMM
3aBO4AN3roTOBUTENS CBApPOYHOro obopyanosaHus. Ons
aBTOMaTU3VPOBAHHbIX MaLUMH 3HA4YEeHNA NapameTpoB,
Kak NpaBwuio, 3aHeceHbl B 610K NaMaTy yNpaB/isiioLEero Puc. 4.2.9. KoHTposb Temneparypsbl
YCTPOMNCTBA WM CHUTBLIBAIOTCS NPV nomowm poToorn- Ha MoBEepPXHOCTU HarpeBsaresis
TUYECKOro KkapaHgawia ¢ niacTUKoOBOM KapTo4dku. Kak
npaBsuo, B 9TOM CJlydae U3MeHEeHNe NapamMeTpoB Ui HEBO3MOXHO, UM MOXET NPOM3BOANTLCH TONIbKO nocie
CUMTbIBaHMS 6JIOKOM aBTOMATUKM KOAA CO CNeuvanbHOM YNpaBnsaoLwein KapTodku («MacTep-KapThbl»).

HacTpolika TemnepaTypbl HarpeeaTtesi NPOM3BOAMTCS C NOMOLLBLIO MOBOPOTHOM KHOMKM Ha NaHEeNn ynpasneHus
perynatopa TemnepaTypbl. O TeMnepaType Ha NOBEPXHOCTU 3epkana HarpeBaTens CyasaT no WHOMKATOPHLIM CBe-
ToAMoaam, NMeLMM, Kak NpaBuno, KPacHbIn 1 3ef1IeHHbIN LBeTa. NoCcTosiHHoe cBeYeHne KpacHOro cBetoanoaa u
MUraHue 3eneHoro o603HayaloT, YTo hakTuyeckas Temneparypa H1Xe YCTaHOBNEHHONW. JJOCTMXeHNEe HEOBXOAMMOM
TemMnepaTtypbl UHOULMPYETCS NOCTOSIHHBIM CBEYEHMEM 3eneHoro ceetoamoga. OTKNo4YEHVEe 3eN1eHoro cBeToamoaa
0603HavyaeT neperpes paboymx NOBEPXHOCTEN. NMPOYHOCTDL LIBA CHUXKAETCS Kak NMPU NMOHMXEHWMW, Tak U NPWU NOBbI-
LLEHUN TEMMNEPATYpPbI pacnasa, No3TOMY 60JIbLUMHCTBO OMacHbIX AedeKTOB BO3HMKAET MMEHHO NPW NEpPErpese nunm
HeJ0rpeBe TOPLIOB CBAPMBAEMBIX TPYO.

3HayeHns Temnepartypbl HAarpeBa, ykasaHHble Ha MaHenu yrnpaeieHus perynaropa teMnepatypbl, UMeEIT UH-
dopmMauunoHHbIM xapakTep. NosToMy nepen HavyanoM CBAPOYHbIX PaboT PEKOMEHAYETCS MPOKOHTPONNPOBATh
AOCTUrHYTYIO TEMMEPAaTYPy Ha NOBEPXHOCTU 3epKaJia HarpesaTtesis NPy NOMOLLU KOHTAaKTHOro umdpposoro
TepMomeTpa.

Mpr HEBO3MOXHOCTN NOCTOSAHHOIO KOHTPOJIS TEMNEPATYPbI 3epKana HarpesaTesis C NOMOLLbIO KOHTaKTHOIO Lnd-
POBOro TEPMOMETPA HEOOX0AMMO NPOBOANTL TAKOM KOHTPOJIb NEPMOANYECKN (HE pexe 04HOro pa3a B Heaernto).

C6opky cBapuBaeMbix TPYO 1 AeTanemn, BKAYAIOLLYIO YCTaHOBKY, LLEHTPOBKY 1 3aKpenjieHne CBapnBaeMbIX KOH-
LLOB, MPOM3BOANAT B 3aXMMaXx LIEHTpaTopa CBapOYHO MaLUMHbI. PEKOMEHAYEMBIN BbINET KOHLOB TPYO U3 LieHTpaTopa
npu cTbikoBOW cBapke cocTtasnseT 30-50 MM (oeTanen ¢ KOPOTKMMMN XBOCTOBMKAMU — HE MEHee 5 MM). 3aXnMbl
CTSArMBaIOT Tak, 4HTOObI NPEAOTBPATUTL NPOCKANb3blBaHWE TPYO NPy NPUIIOKEHMN K HAM YCUIIUS CBAPKNU N YCTPAHUTb
(HacKosbKO 3TO BO3MOXHO) 0Ba/IbHOCTb Ha Topuax. Moa cBo6oaHbIEe KOHLUbI TPYO yCTaHaBAMBAIOT ONOPbI, HTOObI
BbIPOBHSATb UX B FOPU30HTaNIbHOW NAOCKOCTU. Onopbl A0/KHbI ObITb YCTONYMBLIMU 1 NPeAyCMaTPUBaTb BO3MOX-
HOCTb HEO6XOAMMOr0 NepemMeLLeHns TPyObl B rTOPUSOHTANIbHOW MIOCKOCTH.

Puc. 4.2.10. lNpaBusibHoe nosoxeHne Tpyb npuv cBapke AOCTUraeTcsi C MOMOLLbIO CrieumnasibHbIX 0rop

Ons Tpy6 6onbLunx ouamMeTpoB 3TO SBNSETCS KpaliHe BaXHbIM, Tak kak ob6nagatoLas 4OCTaTO4YHbIM COOCTBEHHbLIM
BECOM TpybGa MOXET MOBAUSATb Ha MOJIOXEHME CBAPUBAEMOr0 KOHLLA U CMECTUTb ero nog, yriiom K Beptukanu. 1o
ABNSIETCH NPSAMbIM HAPYLLEHVEM TEXHOJIOT MM U KQYECTBO CBaPKM HE MOXET ObITb rapaHTUpoBaHo. Oco60e BHUMaHue
PacnosioXXeHUIo Ornop yaenseTcs npu UCnojib30BaHUN CBApPOYHbIX MALLUUH, UMEIOLLNX TOJIbKO MO OAHOMY
3AXKUMY AN KaXA0M TPYObI (BYX3aXMMHbIE CBapOYHbIE MaLLUHbI).
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Puc. 4.2.11. be3 npumeHeHns ornop Tpyba 60/1bLLIOro ANaMeTpa MOXET CMECTUTb CBaPUBAEMBbIN KOHEL]
oA yr’fioM K BEPTUKa/In, YTO Ae/1aeT Ka4eCTBEHHYIO CBapKy HEBO3MOXHO.

TpeboBaHMe N0 YyCTAHOBKE OMNOP OENCTBYET U Mpu CBapKe TPyObl C COEAMHUTENbHBIMU AeTansamMn. KoHubl Tpyo
v neTanei npm CBapke HarpeTblM MHCTPYMEHTOM BCThIK LIEHTPUPYIOT MO HAPY>KHOM MOBEPXHOCTM TakMM 06pa3oMm, YTO-
Obl MakCcuMaJsibHas BeindMHa CMeLLeHUst KPOMOK He npeBbitiana 10 % HOMUHaIbHOM TONLLMHBLI CTEHKU CBapMBaEMbIX
Tpy6. He06X0AMMOCTL TOYHOW NOATOHKM 0OBbACHAETCS TEM, YTO YPE3MEPHOE CMELLLEHNE KPOMOK TPYD OTpULaTebHO
CKa3blBAETCS Ha Ka4ecTBe CTbIKOB. [TOAroHKy Tpyd Npu LIEHTPOBKE OCYLLIECTB/ISOT MOBOPOTOM OAHOM 1 06enx Tpyo
BOKPYI OCW, NepecTaHOBKOW Onop noa TpyéamMmn Ha pasfinyHOM pacCTOsIHUM, UCMNOJIb30BaHMEM NPOKIaAokK U opy-
rumm cnocob6amu. Mpwu pasHuue B TONLWMHE CTEHOK CBapMBaeMbix TPYO nav getanei Ha Tpybe (aetanu), UMetoLLEei
O0nbLUYIO TOJLLMHY, AIeNatoT ckoc No yrnom 15 £ 3 ° k ocu Tpybbl A0 TOSNLLMHBLI CTEHKN TOHKOW TPYObLI (AeTanu). Ckoc
BbIMOJIHAOT OCTPbIM HOXOM WM PE3LOM B CMELManNbHOM NPUCNOCoBIeHNN.

3akpenfieHHble U CLLEHTPUPOBAHHbIE KOHLbI TPYD 1 AeTanen nepep cBapkoi NoaBepraioT MexaHuyeckor obpa-
60TKe TOPLIOB (TOPLIEBAHMIO), C LIESIbi0 OYUCTKM U BblPaBHMBAHNS CBAPUBAEMbIX MOBEPXHOCTEN HEMOCPEACTBEHHO
B CBApO4HOM MaLlUVHE.

O6paboTka KOHLIOB TPYO Mo, CTLIKOBYIO CBapPKy NPOM3BOAUTCS MNP NOMOLLM CNeuuanbHOro TopLeBaTens n3 KoM-
naekTa CBapoO4YHOM MaLLnHbI. Mpn 06paboTke TONLLMHA CHUMAEMOW CTPYXKU AomkHa cocTanatb 0,1-0,3 mm.

Mocne TopueBaHus Tpyd NPoOBEPSETCS HaMYMe 3a30P0B MexXAay HUMK. Mexay Topuamu, NpMBeAeHHbIMY B CONPU-
KOCHOBEHWE, He A0MKHO ObITb 3a30p0B, nNpeBbilwatowmx: 0,3 mm — ang Tpyb amametpom oo 110 mm; 0,5 mm — gna
Tpyb amameTpom cBbiwe 110 Mm go 225 Mmm, 0,7 MM — gnsa Tpyb amameTpom cebiwe 225 mm 10 400 mm, 1,0 Mmm — gna
Tpyb onameTtpom 6onee 400 Mm.

Mocne mexaHnyeckol 06paboTku 3arpsisHEHE NOBEPXHOCTY TOPLLOB He AonyckaeTcs. YoaneHue CTPYXXKM USHYTPU
TPYObl NN AeTany NPON3BOAST C MOMOLLBIO KUCTU, & CHATUE 3ayCeHLIEB C OCTPbIX KPOMOK TOPLOB — C MOMOLLbIO
HOXA.

Mepen cBapkoi Tpyd HarpeTblM MHCTPYMEHTOM BCTbIK NMPOU3BOAAT M3MEPEHME NOTEPU AABJIEHUS XOJI0CTOr0
xopa (P,).

Ceapka Tpy0 HarpeTbiM MUHCTPYMEHTOM BCThIK BeAETCH B C/leAyloLeli nocsef0BaTe/IbHOCTU:
¢ 3amMepstoT aaBneHne (Unn ycunme), Heobxoammoe
Ha nepemMeLleHne NoaBMXKHOrro 3axmnma
C YCTaHOBJIEHHOW B HEM TpyGoi (P );
¢ YCTaHaB/MBAIOT MeXay TopuamMu Tpyd HarpeThblii UHCTPYMEHT
(HarpesaTtenb), UMEIOLWNI 3aJaHHYI0 TeMnepaTyp
¢ MPOBOAAT NPOLLECC ONaBAeHNs, 4J15 Hero NPUXMMatoT TopLbl TPYO
K HarpeBsatesiio 1 co3aatoT Tpebyemoe aasrieHne P ¢ yyeTom
AaeneHus xonocToro xopa (P, +P));
* BblAEPXMBAIOT P B TeueHne BpemeHn t , Heobxoammoro
019 NOSIBIEHNS MO BCEMY NEPUMETPY ONNIaBSIEMbIX TOPLIOB
nepBMYHOro rpata BbicoTor oT 0,5 a0 2,0 mm;
* MOCne NOSBAEHUS MEPBUYHOMO rpaTa CHMXAT AAaBNIEHNE
[0 BEINYKMHbBI, COOTBETCTBYIOLLEN PH
C y4eToM aaeneHus xonoctoro xopa (P, + P),
1 BblOEPXMNBAIOT Er0 B TEHEHNE BPEMEHMU,
Heo6xoAMMOro Asis Nporpesa TopLos Tpy6 (t); Puc. 4.2.12.
* MO OKOHYaHWM NpoLLecca Nporpesa OTBOAAT NOABUXHbIN BBeneHve Harpesaresisi Mexay Topuamu Tpye
3aXNM LIeHTpaTopa Ha 5—-6 cM Hasapn u yaansaioT HarpeeaTesb
13 30HbI cBapKM (T );
* CBOAAT TOPLbI TPYO [0 COMPUKOCHOBEHMA 1 co3aaloT Tpebyemoe aasneHvie npm ocaake P
C y4eTom aasneHus xonoctoro xoga (P +P));
* BblAEPXMBAIOT A@BJIEHNE 0CAOKN B TEYEHME BpemMeHn t_, He0OXOAMMOro s OCTLIBAHMA CThIKa,
1 BU3yaslbHO KOHTPONUPYIOT MOSTyYEHHOE CBAPHOE COeAMHEHME MO pa3MepamM 1 KOHdUrypaumm rpata;
* N3BNEKAIOT TPYObl N3 3aXVMOB LIEHTPATOPA 1 MPOCTABASIOT HA CBAPHOM COEANHEHUMN
€ero NopsiaKoOBbI HOMEP KPacKOW UM MapKepPHbIM KapaHAaLLOM.
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KoHTposb faBneHus npu cBapke BeayT NPy NOMOLLM MaHOMETPa rmapaBinyeckoro Hacoca (HaCOCHOM CTaHUMn),
KOHTPOJIb 32 BPpEMEHEM — Mo cekyHaomMepy. M3ameHeHre BennumHbl AaBNeHus B NPOLEecce CBapKy Npou3BoaaT no
uuknorpaMme.

P

on
= t - Bpemsa onnasneHns TOPLIOB

0O
t, — Bpems HarpesaHus (nporpesa)
t - Bpems TexHosorM4eckoi naysb
Ha yJaneHwve Harpesarens
t - Bpems nogbema [aBfieHns ocankm
t_,, — BPEMS OXNaxAeHUs CBApHOro
coegvHeHns nog AasfieHnem

t_ - obuiee Bpems cBapkm

t P_ - naBneHue HarpesaTenbHoro
[ WHCTPYMEHTA Ha TOPLbI TPYO Npu OnasneHnm

PH — AaBJiIeHne HarpesaTtesibHOro
WHCTPYMEHTA Ha TopLbl TPYO Npu HarpesaHnn
(nporpese)

P . — naenexHve Ha Topubl TPYG Npu ocaaxke

l
!

Puc. 4.2.13. Linknorpamma cBapo4YyHOro rpoLlecca

Bpems Harpesa v oxnaxaeHus, a B HEKOTOPBIX Clydasix U TemMnepaTtypy HarpeeaTtens, KOPPeKTUPYIOT B 3aBUCK-
MOCTW OT TEMMNEepPaTypbl OKPY>KatoLLLEro BO3ayxa.

TexHonornyeckas nay3a Ha yaaneHue HarpesaTens He A0JKHa 3aTarnBaTbes. Ecnu 3apepxka Bce-Taku
BO3HMKJIa U TeMnepaTypa CBapMBaeMbIX MOBEPXHOCTEN ynana Huxe ponyctumoit (0oco6eHHO B cnyyae
HeGnaronpusATHbIX NOroAHbIX YCAOBUIA), TO Ka4eCTBEHHas CBapka CTaHeT HeBO3MOXHOI. B aTom cnydyae
Heo6x04MMO NOBTOPHO MNPOM3BECTM MeXaHNYecKyto 06paboTKy 1 CBapKy.

Y Kaxaoro CBapHOro COeAMHEHMS A0MKHO OblTb HAHECEHO 0603Ha4YEHNe (HOMEP, KNENMO) CBAPLLMKA, BbIMOMHNBLLETO
9TO coeanHeHne. HaHeceHe HeoBX0AMMOM MapKUPOBKN NMPOU3BOAUTCS HA CBAPOUHbIA rpat yepe3d 20—-40 cekyHp,
nocsne Havyana onepaumm 0Cagku, Korga nosly4eHHOe CoeAMHEHNE HaX0OUTCS B 3aXKMMaxX LeHTpaTopa CBapO4YHOM
MaLLnHbl. Mapkuposka (LWngp nnm HOMep) CTaBUTCS CBAPLLMKOM KNeriMOM Ha ropsiieM pacriase rparta B AByX Ana-
MeTpasibHbIX TOYKax. B cnyyae oCThIBLLUEro CBapOYHOrO rpata BO3MOXHA MapKMPOBKA CTbIKOB FrOpPSivYMM KIelriMoM.
Kneimo ¢ onpeneneHHbIM LMdpPoBbIM UM OYKBEHHbIM LLMGPOM NPUCBANBAETCH KaXA0MY CBAaPLUNKY 1 PETNCTPU-
pyeTcs B XXypHase npon3BoacTea paborT.

Mpn ncnonb3oBaHNUM MaLLNH C BbICOKOM U CpeaHen cTeNneHaMuU aBToMaTmM3aumm ykasaHHbI NOPSAoK Bbl-
NMOSIHEHUSI TEXHOJIOTMYECKMX Onepalmii, KOOMe YCTAaHOBKW (MHOrAa BblIEMKW) HarpeeaTens n n3BnevyeHus Tpyod
13 3aXMMOB, NPOU3BOANTCSH aBTOMATUYECKM N0 KOMaHAaM CUCTEMbI YIPaBAEHUS CBAPO4YHOM MaLLnHbI. B aTom
cny4yae B 3aja4u orepatopa BXOAUT BBOA, HEOOX0ANMMON MHDOPMALMKN, KOTOPLI 0O6bIYHO NPOU3BOAUTCS NMpuU
nomoLm GOTOONTUYECKOrO KapaHaalla 1 KapTOYKU LUTPMXOBOIO KOAa, U BU3yasibHbli KOHTPOJ1b 3@ BbINMOIHEHNEM
CBapoOyHbIX onepaunin. PacneyaTtka napamMeTpoB CBApPKM A0JIKHA CONPOBOXAATb KaXAbli CBAPEHHbIN CThIK.

Ceapka peTansimu ¢ 3aKnaaHbIMU HArpeBaTeNnaImMu:
NOPSAAOK BbINOJIHEHMSA onepauuvn

Ceapkoii geTtansimu ¢ 3aknagHbiMu Harpesatensamm (3H) coeguHsiioTcs TpyObl AnameTpom oT 20 MM U Bbille, HE3a-
BMCUMO OT TOJILLMHbBI CTEHKN. Mpn 3TOM cnocobe ceapku paboTbl AOXKHbI MPON3BOANTLCS NPU TEMMEPATYPE BO3ayXa
oT muHyc 10 go + 30 °C. Ha npuBeneHHble TeMnepaTypHble MHTEPBaNbl, Kak MPaBuiI0, pacCYnTaHbl CTAHOAAPTHbIE
TEXHONOrM4Yeckne pexxumel ceapku. MNpu 6onee LWMPOKOM MHTEPBASE TeMMepaTyp CBapoYHblie paboThbl CNeayeT Bbl-
NONHATb B MOMELLEHUAX (YKPbITMSAX), 06ecneyrBaolwmx cobnoaeHne 3agaHHOro TeMnepaTypHoro uHTepeana.™

* Eciv B TEXHUYECKUX YCJIOBUSIX, CTaHAAPTax Wiy CEPTUGUKATAaxX Ha MaTepuasibl OrpeaeseHa BO3MOXHOCTb 0COB0ro TEXHOI0MM-
4eCKOro pexuma cBapku rpyv 601ee LLIMPOKOM Anana3oHe TeMreparyp OKpyXatoLiero Bo3ayxa, Yem yka3aHo Bbille, TO CO3aaHne
YKDbITUI HE TpebyeTcs.
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Mpon3BOACTBO CBAPOYHbIX PaboT 3aKOYaETCs B NOATOTOBUTENbHBLIX OMepaumax n cCoGCTBEHHO cBapke Tpyb
1 coeauHUTENbHbIX AeTanen. NoaroToBuTensHbIE onepaumm ons ceapku agetansamm ¢ 3H BkioyaloT:
¢ MNoAroToBKY M NpoBepkKy paboTocnocobHOCTN CBAPOYHOro 060pyaoBaHus;
* NOAroTOBKY MecTa CBapku 1 pas3MeLleHme CBapoyYHOro 060pya0BaHNS;
¢ BbIOOP HEOOXOAMMbIX MaPaMETPOB CBapPKU;
* yaaneHvne OKCUOHOro Cosi;
¢ 3aKkperyieHre N LLeHTPOBKY TPYO 1 AeTanei B 3ax1mMax no3numoHepa;
* MPOTUPKY CBapMBaeMbIx NOBepxHocTel aetanen ¢ 3H n Tpy6.

OCHOBHbIMM NapamMeTpamMu Npu ceapke TPyd AetansmMm ¢ 3aknagHbIMU 3NIeKTpOoHarpeBaTensaMm SBsioTCA Ha-
npsxeHue, nogasaeMoe Ha cnvpans aetanm (U,), 1 BpemeHHble napameTpsl (t, 1t ). 3Ha4eHMs TEXHONOrN4eCKUX
napameTpoB 3aBMCAT OT BUAa, COpTaMeHTa N U3rotoeutens aetanu ¢ 3H 1 BHECEHbI B NACNOpT, CONPOBOXAAOLLMIN
heTanb, BbIOMTbI Ha KOpryce AeTann Ui 3annucaHbl B BUAE LWUTPUXKOAA HA 3TUKETKE, MPUKIIEEHHOWN K €e HapY>XXHOM
MOBEPXHOCTMU.

Mepen c60pKoii 1 cBAPKOI KOHLbI TPYO 1 NPUCOEAVHUTENbHBIE YaCTN COeAVNHUTESbHBIX AeTaslel TLATeNbHO O4MLA0T
M NPOTMPAIOT BHYTPM W CHAPYXW OT BCEX 3arpsi3HEHUI. OYNCTKY MPOM3BOAAT CYXMMU NN YBAKHEHHBIMW MNOIOTEHLIAMM
(BETOLLILIO) C AANbHENMLLIEeN MPOTUPKO HAacyX0. ECiv KoHUbI TPYO 1nv aeTtaneii okakyTcs 3arps3HeHHbIMM CMa3Koii, MacsioM
WIN KaKNMKN-NNOO0 APYrMU XMPaMK, X 00e3XXMPUBAIOT C MOMOLLIbIO CNNPTA, YaT-CrinpuTa, aLueToHa.

[eTtanu ¢ 3aknagHbiMU 3/1eKTPOHarpeBaTeaMmn U3BJeKaloT U3 YNakoBKM TakuM 06pas3om, HTOObI Mblib U FPA3b
C ynakoBku He nonana BHyTpb Aetanu. KoHubl Tpy6, nogrotaBnneaeMbix nog ceapky getanamm ¢ 3H, npoBepsioT,
4TOObI OHU ObINM 06pe3aHbl POBHO. Pa3pe3d TpyObl He NoA, NMPSMbIM YIIOM K NPOA0IbHOM OCU MOXET NPUBECTU K TOMY,
4YTO HarpeBaTesIbHbIN 3IEMEHT YaCTUYHO He ByeT conpukacaTbCcs C TPYOOA.

=Ty

I P |7
e

Puc. 4.2.14. Pa3pe3 1pybbl He o4 npsiMbIM YriIOM K MPOA0JIbHOM OCY MOXET MPUBECTU K TOMY,

4TO HarpeBaTe ibHbIV 3/IEMEHT YaCTUYHO He OyeT conpukacarbCsi ¢ TPybowi
Y Npon30KAeT BbITEKaHWE pacriaBa BHYTPb TPYObI.

I

KoHubl TpyO, AedopmMmpoBaHHbIie nnn nmetome rmybokue (6onee 4-5 mm)
3ab60uHbI, 06pe3aloT. MNocne 0Tpe3ku KOHLOB TPYO MPOM3BOANTCS NX MEXaHMNYe-
ckas 06paboTka (3a4ncTka) NpY MOMOLLM 3a4MCTHBIX ONMPaBOK UM CKPEBKOB Ha
DJIMHY, 3aBUCSILLYIO OT ryOVHbI NOCaAKW AETANM C LIENbIO YOANEHUS HAPY>KHOMO
CN0S C 3arpsA3HEHNSIMUN U OKUCHOW NNIEHKM.

TonwmHa cCHUMaeMoro Cfosl 3aBUCUT OT A0MNMyCcKa No AuamMmeTpy TPyObl
U He AO0JKHA NPUBOAUTD K MNOSIBJIEHUIO HEA0MYCTUMbIX 3a30POB MEXAY
TpyOoii u getanblo. Kak NpaBuio, CHUMaETCS CTPYXKa Ha rybuHy 0,1-0,2 mm.
Camu petanun ¢ 3akiafHbIMM HarpeBaTesiMm MexaHM4eckolr obpaboTke He o710 4.2.5.
NoABEpPraTCcs n3-3a BO3SMOXHOCTU NOBPEAUTb CNVpasb. CHsTME OKCUAHOIO CJ1085 C TPYOb!

[na ceanoBbIX 0OTBOAOB 3a4MLLAETCA MECTO Ha Tpybe, rae oHM OyayT yCTaHOBEHbI

Puc. 4.2.15. CHTME OKCMAHOro €108 /151 yCTaHOBKMY CEeAJ10BOro 0TBOAAa

HenonHoe ypaneHue OKCUAHOrO C/NOSi MOXET NPUBECTU K HEOAHOPOAHOMY U HErepMeTUYHOMY CBapHOMY
COEeAVHEHUIO.

www.icaplast.ru MKANNACT

TPYBHBM 3ABO[

I'Ipoxnap,Ka N MOHTQOX MOJINITUJNTIEHOBbIX TPY6OI'IPOBOP,OB

45



HPOKHCID,KCI N MOHTQOX MOJINITUNTIEHOBbIX TPY60HPOBOAOB

46

Onsa obneryeHns onesaHus MydTbl Ha TPyOy nocne yaaneHns oKCUOHOro cnos
TpebyeTcs CHATbL dacKy Ha BHeLLHeM pebpe Tpybbl. CBapuBaeMble Tpybbl 1 AeTanm
[0MKHbI BbITb COOCHbI, 6E3 NepekocoB BO n3bexaHune Henpoeapa. 3akpensieHme Tpyo
B NO3ULMOHEPE ABNSIETCS Heobxoammoin onepaumeii. OH NO3BOJISET CLEHTPUPOBATL
M YCTPaHUTb OBaJIbHOCTL CBapMBaeMbIX TPYD, NoOMeLLaTh NtoboMy ABUXEHUIO coeau-
HEHMS BO BPEMS CBApPKU 1 OCTbIBaHWS, MPEAOTBPATUTL NPOBMCAHME TPYObI, 3aLUTUTb
COeVHEHWE OT CNyvanHbIX yAapoB, COOMI0CTM HEOOXOANMYIKO COOCHOCTb CBapMBaEMbIX
Tpyb 1 AeTanu B NPOLECCE CBapKWU.

®o0710 4.2.6.
CHsaTue ¢acku ans obner4eHus
oaeBaHus MyTbi

Puc. 4.2.17. YctaHoBka Tpyb C nepekocoM siB/ISIETCS] OAHOV U3 MPUYNH HEKa4eCTBEHHOV CBapKU.

CBapKa pr6 C Ype3MepPHbIM CKOCOM MOXET lNMpuBecTy K CMEeLLEeHUIO 1 3aMblKaHWKO BUTKOB Crinparsu,

BbITEKAHWIO pacrisiaBa N3 30Hbl CBapPKU U rip.

Mpwn cBapke Tpyd 6ONLLIOIro AMameTpa Tak e HeobXxoaAnMo obecnevmTb HeHanpPsIXXeHHOE MOJIOXEeHWe conpsarae-
MbIX AeTanen, T.e. KOHUpbl TPYD, Bxoasiwme B MydTy He A0SIKHbl HAXOAUTLCS NoA, BO3AENCTBMEM U3rmbatoLmx Ha-
NPS>XXeHU 1 Nog, AeliCTBUEM YCUAININ 0T cOBCTBEHHOro Beca. MNpn Heo6XoAMMOCTU NPUMEHSTbL NOACTABKM, YNOPbI
Wnu nogxoasiwime yaepxuveatowme npucnocobneHns. Cnenyet cobnoaatb HeHaNPsSXKEeHHY0 drKcaumio CBapHbIX
COEOVIHEHWNIA 0 NCTEYEHNS BPEMEHM OCTbIBAHUS CThiKa. HanpsxkeHHOE MoIoXKeHNe BCTaBNEHHbIX B My Ty KOHLOB

TPYy6 MOXET NPMBECTUN K HEKAYEeCTBEHHOMY COEANHEHMIO.

LleHTpauuns Tpyb npu ceapke mydptamm ¢ 3H nponsBoamMTCcs 00 BENNYMHBI, NO3BONSAOLWEN 63 HPE3MEPHOI0 YCU-
s HapeTb MyPTY Ha KOHel, TPpyObl. MOHTaX MOXET OCYLLIECTBASATLCA NOCPEACTBOM PaBHOMEPHbLIX MO NEpUMeTpy
TOPLLEBOW YacTW yoapoB NIacTUKOBLIM MOJIOTKOM. Ecnu HagsuxeHne MydpThbl Ha TPYOY MPOMCXOANT C HPESMEPHbLIM
yCUIMeM, To CMeLLeHMe, 3aMblKaHne Ui 0OpbIB BUTKOB Cnvpanin ¢ 60/1bLLIOK BEPOSATHOCTBIO MOXET MMETb MECTO.

Puc. 4.2.18. Hegoctarto4Hoe BBeeHNE TPyObl B MyTy IBASIETCS OLHOM

U3 MPUYUH HEeKa4YeCTBEHHOV cBapku. [oIHOTy BBeaeHns TpyObl B My@dTy KOHTPOIMPYETCS

10 OTMETKe 3apaHee CAeIaHHOV MapkepoM Ha MOBEPXHOCTU TPYObI.
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Ha kayecTBO cBapku Tpyb OKa3biBaET BANSHUE U UX OBASIbHOCTb, KOTOPAsi MOXET NOSBUTLCS OT A/IMTESbHOIO Xpa-
HeHusi TPy6 B WTabensx unm npu nx noctaeke B 6yxtax. MakcumanbHO AONYCTUMBI NPOCBET MeXAy TPyooi
n mydToii No BceMy guamMeTpy He AOJDKEH npesbiwaTtb 3 MM. Ecnn n3-3a oBanbHOCTM TpyObl 3a30p Mexay
OTLEHTpOBaHHOW Tpyboit 1 MydTon cocTasnseT 6osee 3MM (pasHuua B guameTpax > 6MM), TO Takum Tpydam
B Npefenax 30Hbl CBapku HeobxoaMMo npuaath kKpyriyo dopmy. Kannbposka (ycTpaHeHne 0BaslbHOCTU) KOHLOB
TpyO OCyLLECTBASETCS CXXaTUeM TPyO B 3aXMMax LeHTpaTopa 1y no3vumoHepa. Ecnm ncnonb3yemslie no3vumoHepsbl
He MoryT ob6ecrneymnTb BbiNpaBfieHne KOHLOB TPYD 3a cHeT nx 06XXaTus, UCMob3YyTCS crieLlasbHble CKPYrsioLme
(kannbpyloLLme) 3aX1Mbl, yCTaHaBAMBaeMble Ha pacctosHum 15-30 MM OT TOpPLOB AeTanen nnm MeTok Ha Tpybe.
[na npeaBapuTensHOro BhinpaeieHns Tpyd 0COOEHHO 3PPEKTUBHBI PyYHbIE TMAPABANYECKME BbiPaBHUBAOLLME
MaLLUVHbI.

®oT0 4.2.7. [hapasanyeckue BbipaBHUBAIOLME MaLLVNHbI MO03BOJISIIOT YCTPAHUTb 0BaJIbHOCTb TRYO
151 Ka4eCcTBeHHoW cBapku B MypTe ¢ 3H

HenocpencTeeHHO nepen cBapkom (NpeasapuTenbHbIM NPOrPeBOM 1 CBapKon) TPyO 1 aeTaneli nogsepratoT npo-
TUPKE CBapMBaeMbIe HApYXHbIE MOBEPXHOCTUN TPYO 1 BHYTPEHHME NOBEPXHOCTU AgTaNE PACTBOPUTENSMU (CMIUPTOM
VAN aueTOHOM) C Lefbio YAANEHUS XNPOBbIX NATEH M MOBEPXHOCTHbIX 3arpsi3HEHWI, MNOSBUBLUMXCA 3a Nepunog, nx
kpenneHus. Jns 06e3xnpunBaHns NCNosb3yoT 6ECLBETHLIE OIHOPA30BbLIE BNUTLIBAKOLLVE U HE BOPCUCTbIE ByMakHbIE
candeTkn. O6e3xnpueBaioLLas XXuaKoCcTb Nepes Ha4asioM CBapKu A0/HKHA NOJIHOCTbIO MICNAapUTbCA.

BHumaHue! B mydTtax ¢ 3H anametpom 280 mm — 710 MM npeayCcMOTPEH peXxum npeaBapuTesibHOro npo-
rpeea. 9T0 PEXMM MOXET ObITb UCNONB30BAaH HEMOCPEACTBEHHO Nepe HavanoM CBapku AJ11 YMEHbLLEHWS 3a30pa
mexay MmydTon 1 Tpybon oo Tpebyemoin BenndmHbl. B pexnme npeasaputenbHOro nporpesa mydra pasorpesaeT
BBELEHHYIO B Hee TpyOy Ao temnepatypbl ~ 90° C. Mpwu ykazaHHOM TeMnepaType NpouCcXoanT MakCUMasbHOe Tenso-
BOE paclumpeHune Tpybbl, 6e3 ee nnaeneHus. PaclumpeHnuns camoii MydTbl Npy 3TOM He NPONCXOAMT, 3a CHET UMEIO-
LMXCH Yy Hee «pebep XecTkocTu». Ecnmn nocne ncnosib3oBaHUs HECKOJbKNX LIMKIIOB NMPeaBapuTesibHONO Nporpesa
He y4aiocb 3a CYET pacLuMpeHns Tpyobl CBECTU 3a30p K TpedbyeMoMy MUHUMYMY, TO Ka4eCTBeHHas cBapka AaHHOMN
Tpy6bl HEBO3MOXHA U HEOOXOOMMO NMPUMEHEHME CMNELMabHbIX MPUCNOCOBIEHUIA, NCMPABASIOWMX FTEOMETPUIO
TpyObl. Ana mydT anametpom 280-450 MM pexxrm NpeaBapuTeNbHOro Nporpesa NPUMEHSETCS MCXOAS U3 YCNIOBUIA
nposefeHus pabot. Ans mydTt guameTtpom 500 MM — 710 MM 1Cnonb30BaHWE pexnMa NpeaBapuTenbHOro Nporpesa
aBnaeTca oba3atenbHbIM. [locne okoHYaHKA Npouecca npeaBapuTesibHOro nporpesa (~12 M1H) Heo6xoanmMo AaTb
BpPEMS AJ1s1 pPaBHOMEPHOIr0 pacnpeneneHms tenna. B aTo Bpems MOXHO, Npy HE0OX0ANMOCTH, NPOU3BOAMTL MPOLLECC
nporpesa BTOPOI NONOBUHLI MyPThl (MydThl AnameTpom 280 MM 1 6onee UMEIOT pa3aesbHble Cnupann n kaxaas
CTOPOHa CBapuBaeTCcs pasaesbHo). *

MockonbKy pexvm NpeaBapuTebHONO NPOrpeBa HENOCPEACTBEHHO NPeALWeCTBYET PEXMMY CBapPKuU, TO coeau-
HeHWe O0MKHO ObITb MOMHOCTLIO NOArOTOB/IEHO K CBApKe.

HecMoTpst Ha BO3MOXHbIE CTECHEHHbIE YCIOBUS, HEOOX0AMMO 06ecneynTb NOSHYIO 3alMTy CBapHOro coeau-
HEeHWs OT NonagaHus Bnarun, necka u np. [ns atoro nocne cO60pku coeanHeHns 3a3op Mexay MydTon n Tpydon
3aKpbIBAIOT C NOMOLLbLIO KNENKOM NeHThl. [epekpbiTne 3a3opa BO BPeEMS CBapKM (NpeaBapuTesbHOro Nporpesa)
HeobxoaMMO, Tak Xe, BO 3bexaHue Tennosbix NoTepb. Jnsa nsbexaHus NnoTepb Tensia 3arnyLwaTcs U OTKPbITblE
KOHLbl CBapMBaeMBbIX TPyO.

TexHonorn4yeckuii NpoLecc CBapku Tpyo ¢ NOMOLLbIO COeAUHUTENbHbIX AeTanel ¢ 3aknagHbIMy HarpeBa-
TensamMv BeeTCH B creayioLer nocnenoBaTenibHOCTU:
e 06paboTaHHbIE KOHLbI TPYO BBOAST BHYTPb COEAMHUTENBHOM AeTanu A0 yrnopa

(ons cennoBbIX OTBOAOB — OAEBAOT OTBOA, HA TPYOY);

*naHHble npuBoaaTcst asasi Myt FRIATEC.
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¢ 3akpennsioT TPyObl BMECTE C COEAVHUTENBHOM AETaNbIO B CNeunanbHOM LLEHTPUPYIOLLEM
1 GUKCUPYIOLLLEM NPUCNOCoBAeHUM (NO3nLMoHepe);
* NMOACOEAMHSIIOT annapar K 3/1EKTPUYECKOWN CETU UM aBTOHOMHOMY 3JIEKTPOreHEPATOPY,
obecneynBaioLLEMy HEOOXOAMMOE HaMNPSIXXEHWNE Y MOLLHOCTb;
¢ NPUCOEOUNHSIIOT CBApPOYHbI Kabesnb K BbIBOAAM 3aKNagHOro HarpeeaTens netanu;
¢ BBOAAT B NaMsATb annaparta Tpedyemsbiii pexunm ceapku (Npeanporpesa) 1 KOHTPOJIMPYIOT MO ero AUCnieio
3aJaHHOE HaNPsXXEHME N BPEMS;
3anyckarT NPOLLECC CBapkU (Mpeanporpesa) HaxkaTnem KHOMKM «MyCK»
(nocne 3anycka umkna BeCb HEOOXO0AUMBbIA TEXHONOMMYECKUI NPOLLECC MPOXOAMT B @BTOMATUYECKOM PEXUME);
KOHTPONMPYIOT BU3yasibHO MPOXOXAEHME NMpoLecca CBapku (Mo ANCMIEI0 annapara)
1 06pa3oBaHne CBApPHOro CoeaAMHEHNS (MO BbIABMXEHWNIO MHOMKATOPOB CBAPKN);
* MOC/e OKOHYaHWs CBAPKU M €CTECTBEHHOIO OCTbIBAHUS™ NOSYYEHHOIO COEANHEHWNS N3BNIEKAIOT TPYObI
13 3aXMMOB MO3MLMOHEPA 1 NPOCTABAAIOT HA CBAPHOM COEAVNHEHNN €r0 NOPSIAKOBbLIA HOMEP KPaCKOW
WM MapKEPHbIM KapaHaaLlOM.

AHanornyHelM cnocoboM CBapHOE COENHEHME MAPKUPYIOT, MPOCTaBNAs HA HEM HOMEP Knema ceapLyuka. MNapa-
METPbI PEXMMOB CBapK/ BBOAAT B NaMSATb CBAPOYHOMO annaparta B COOTBETCTBMM C NPUHATLIMU A5 ICMOb3YEMOro
TMna getany NpuHUMnamMm n BO3MOXHOCTSMIU CaMOro CBapOYHOro annapara (LUTPMXOBOM Ko, cuctema obpaTHom
CBA3M U PY4YHOW BBOL).

OcHOBHbIM cnocobom BBOAA MHPOPMALVK ABASETCS LUTPUXOBOM KoA, MHOOPMAaLMS C KOTOPOrO C NMOMOLLBIO
$OTOONTUYECKOro KapaHaalla BBOAUTCA B CUCTEMY yMNpaBieHNs CBApOYHOro annapata. CunteiBaHne Npon3BOaaT
C IMaBHOIO LUTPMXOBOIO KOAA, PACMOJIOKEHHOIO B BEPXHEWN YaCTN 3TUKETKMN-HAKNenkun. NMocne CUnTbiBaHUS LUTPUX-
KoAa AaHHble getanu ¢ 3H [omkHbI COOTBETCTBOBATL JAHHLIM, MOSIBUBLUMMCS Ha aucnee annapata. LLtpmnxoson
KOA, HaXoAsLWMIACS Mo, IMaBHbIM LUTPUX-KOAOM, COOEPXUT AaHHble A5 06paTHOr0 OTCNEXUBAHUS U3OENNIA 1 Npn
cBapke ns3genuin He ncnonbayeTcs. LUTpux-Koa cBapkn HAHECEH Ha 3TUKETKe Oenoro uBeTa, LUTPUX-Koa, Npeanpo-
rpesa (a8 MydT, MMEIOLWMX 3TOT PEXNM) HA STUKETKE XENTOro useTa.**

B cnyyae BBOAa napaMeTpoB CBapkM BPYYHYIO HE0OX0AMMO NOb30BaTbCS Npunaraemoli k aetansam ¢ 3H nHoop-
MaLMOHHOM KapTO4YKOW, COAEepPXKaLLLEN MHPOPMALMIO O BENNYMHE KOPPEKTUPOBKN BPEMEHN CBApPKN B 3aBUCMMOCTH
OT OKpYyXatoLLen TemneparTypbl.

MHdopmaums o0 npoLecce CBapku perucTpupyeTcsa B NnamaTy annaparta. Pacneyarka npoTokona CBapku MOXeT
NPON3BOAMTLCS KakK MO OKOHYAHMM CBApPKU KaXAO0ro CTbika, TaK 1 Yepes3 onpeneneHHble MPOMEXYTKU BPEMEHN,
B 3aBMCUMOCTM OT 00bemMa NamaATy annapaTta. Harpyxartb CBapeHHbIi Tpy6onpoBO4, BHYTPEHHMM OABIEHMEM MOXHO
yepe3 10-30 MUH nocne oxnaxaeHnsa coeanHeHns .

BHumanune! MydpTbl ¢ 3H MoryT npeaycmaTpmBaTb BO3MOXXHOCTb MOBTOPHOM cBapku**. lIoBTOpHasa cBapka
NPOU3BOANTCS B TOM CJ/ly4yae, Koraa eCTb COMHEHUS B Ka4eCTBE NOJIy4EHHOr0 COeAUHEHUS.

Mpu ceapke ¢ Tpybamun ceanoBbiX OTBOAOB CHavyana peKOMeEHAYETCS NPUBAPUTL OTBOJ, K MarucTpasnbHon Tpybe
TpybonpoBoaa, a 3aTeM k ero naTpyobKy NoAroHseTcs 1 NnpuBapmuBaeTcs 0TBoAHas Tpyba. B cnyvae obHapyxeHus
Opaka npu cBapke 0TBOAA 3Ta CBapka 6pakyeTcs 1 psaoM Ha Tpybe NpuBapuBaeTCst HOBbI OTBOA,

[na cennosbix OTBOAOB U APYrMX N3OENNi aHaIorMYHOro TMna rnocsie CBapkn 1 OXNaxXaeHna CoeanHeHns npons-
BOASAT CBEPJIOBKY ((bpe3epoBaHNE) CTEHKM TPYObI A1 COEANHEHUS BHYTPEHHWUX NOJIOCTEN 0TBOAA U MarucTpasibHol
TpyO6bl. MNepen Havyanom ¢pe3epoBaHns PEKOMEHAYETCS BblAepXaTb CEAJI0BOM OTBOL, elle B TedeHne 15-20 mMuH.
(B AONOIHEHME KO BPEMEHW €0 OXJIKAEHUS NPU CBapKe).

Kak 6bI710 y)Xe OTMEYEHO, CAABMMBAHNE KOHTAKTMPYIOLLMX NOBEPXHOCTEN TPYObl U AeTanu obecneymBaeTcs 3a
CYeT TernJIoBoro pacwmpexus Tpyobl. MoaToMy, noaroTaBnmeas Tpybbl K CBapke, BaXHO He TOJIbko obecneYynTb
Ka4yeCTBEHHYIO 3a4NCTKY KOHL,a TPYObl ANS yaaneHus NTOBEePXHOCTHOIO OKUCJIEHHOIO U 3arpsi3HEHHOr o CJos,
HO 1 06ecneYnTb MMHUMAaJIbHbIA 3a30P MeXAY Hapy>XHOI MOBEPXHOCTbIO TPYObl U BHYTPEHHE NOBEepPXHO-
cTbio getanu. MHaye, u3-3a OTCYTCTBUS CAABJIMBAaHUA U HEOOXOAUMOro TeYeHus pacnnaea, nosyvyeHme
Ka4eCTBEHHOro CBapHOro coeguHeHus 6yaeT HEBO3MOXHbIM.

HeTo4YHOCTb NOArOHKM CBapyBaEMbIX MOBEPXHOCTEN MPUBOOUT K NOSIBNIEHUIO 3230PO0B U, Kak CNeacTBue, K CHUXe-
HWIO MPOYHOCTHBIX XapakTEPUCTUK COeANHeHMS. Ha BennynHy 3a3opa BAUSIET XxapakTep MeEXaHN4ecKo 06paboTkum
(3a4ncTtkm) TpyO, NX OBaNIbHOCTb, N3rnb obpasyloLlen TpyObl U Apyrie aHanornyHble GakTopbl

B cuny aTMx NpUYnH, TOYHOCTM MOAFOHKM CBapMBAEMbIX U3AENUIA OOMKHO YAENATLCSH HE MEHbLUE BHUMAHWS, YEM
KOHTPOJIIO 3a COBNIOAEHMEM NapaMeTpPOB CBAPKU.

*3BNeKaTh Nojly4eHHOE CBAPHOE COEAMHEHNE U3 3aXUMOB LEEHTPUPYIOLEro NpucnocobneHuns (nosmumnoHepa) creayeT ToNbKo

nocre ero NnoJsIHoro eCTeCTBEHHOr 0 OXNaxAeHus, T.e. Koraa TeMneparypa Ha MOBEPXHOCTU AeTanu coctaBuT He 6onee 50 °C.
**[laHHble npuBoasTcs A1 Myt FRIATEC.

MKANNACT www.icaplast.ru

TPYBHbH M 3ABOL



KoHTponb kauectsa cBapku Tpy6 u coegnHUTENBHLIX AeTanem

K kayecTBy CBapHbIX COEANHEHWI MPESbABAAIOTCSA 0COObIe TPEGOBAHUS, LIESIbI0 KOTOPLIX ABISIETCS NOMy4eHUe 3KC-
NAYTaLMOHHOW HaAEeXXHOCTU COeAUHEHUN, He YCTYNalowWmMM HaaeXXHOCTU CaMUX NOJIN3TUIIEHOBbIX TPYO.

KOHTpoJIb Ka4ecTBa CBapHbIX COeAMHEHNN NPU3BaH BbISBSTE BO3MOXHbIE UX AedeKTbl — HeAOoNYCTUMbIE OT-
KJIOHEHMS B NapamMeTpax LWBa oT TpeboBaHMii HOPMATUBHOM JAOKYMEHTaLMKU, 1 NPeaoTBpaLlaTh MPUYMHbI UX NMOSB-
neHus. NMpUMeHNTeNIbHO K CBapHbLIM COeANHEHNSIM Mo, TEPMUHOM «AedeKT» MOHUMAIOT TakKXe CTPYKTYPHbIE MUKPO-
N MaKpOHEOoAHOPOAHOCTN, BO3HMKAIOLLIME B CBAPHOM LLIBE BCNIEACTBUE HAPYLLEHWN TEXHONOM M NOArOTOBKM CBapU-
BaeMbIX KOHCTPYKLMIA, X COOPKU 1 CBAPKM.

Mo cBoeMy pacnonoxeHuio AedekTbl NoapPasaensioTc Ha BHELWHUE U BHYTPEHHUE.

TexHnyeckne TpeboBaHUS K KOHTPOJIIO KAYECTBA U METOAbI MCMbITAHUIA pa3nnMyalnTcs B 3aBUCMMOCTI OT crocoba
MONy4EHUS BbIMNOSIHEHHbLIX CBAPHbIX COEAMHEHWIA: OOHW — 151 CBAPKM HArpeTbIM UHCTPYMEHTOM BCThIK 1 Apyrue — ons
CBapkun Npv NOMOLLM AeTaneli ¢ 3aKnagHbIMN SN1eKTPOHArpeBaTeNsiMm.

B 3aBMCMMOCTM OT BO34ENCTBUS HA MaTepuas CBapHOro COeAMHEHUs, UCMOMb3yeMble OJ1 OLLEeHKW KayecTBa
CBapHbIX COEANHEHNIA MeTOAbl KOHTPOS NOAPA3AENATCA Ha paspyLuaioLLme 1 HepaspyLualoLwme.

Kpome aToro, MeToabl KOHTPOJIA NoapasfensaoTcs Ha obs3aTenbHble (9KCnpecc-MeToabl), MPOBOAMMbIE MPKU
CTpOUTENbLCTBE NabopaTopPUAMMN CTPOUTENBHO-MOHTaXHbLIX OPraHU3aLUmii U cneuuanbHble, KOTOPbIE PEKOMEHOYIOTCS
K MCMONb30BaHNIO OTPACNEBLIMU UCTILITATENIbHLIMU LEHTPaMK B Clly4ae Heo6XoAMMOCTU NOATBEPXAEHWS pe3yib-
TaTOB 3KCMPECC METOO0B, NPOBEAEHUS YITyOGIEHHbIX UCCNeA0BaHNA U APYTUX Lenei.

MepeyeHb 0683aTeNbHbLIX U CMeuManbHbiX METOA0B KOHTPONS AN Pa3finyHbiX CMOCOO0B CBapKU NpuBEAEH
BTabn. 4.1.3un4.1.4.
Tabnuua 4.1.3
MepeueHb 0693aTesNIbHbIX METOAOB UCMbITAHNIA (3KCNpecc-MeToA0B)

Cnoco0 cBapku

MeTopabl ucnbiTaHUA Harpetbim

etanamu c 3H
MHCTPYMEHTOM BCTbIK A

1. BuayanbHbIl KOHTPOJIb + +
2. VicnbiTaHre Ha 0CEeBOE PaCTsKEHME "

(MakcumanbHoe yoJIHEeHVE NPy pa3pbiBe)
3. YnbTpa3ByKOBOI KOHTPOSb +
4. TnapaBnMyYeCKme N MHEBMATUYECKNE UCMbITAHWS + +
5. VcnbiTaHne Ha cnlowmBaHmne +
6. McnbiTaHye Ha OTPbIB A

Tabnuua 4.1.4

MepeyeHb cneunanbHbIX METOA0B UCMbITAHUN

Cnoco6 cBapku
MeToabl ucnbiTaHUn VIHCTp|;:|r£|-Ie'IT:I:IIMBCTbIK Hetansmm ¢ 3H
1. McnbiTaHne Ha cTaTuyeckmii n3rmd + -
2. VcnbiTaHve npy NOCTOSHHOM BHYTPEHHEM AaBNEHUN + +
3. VcnbiTaHne Ha ANnTENbHOE PACTSXEHNE +
4. VicnbITaHNe Ha CTOMKOCTb K yaapy = +

B ycnoBuax cTponTesibHOro Npon3BOACTBA MCMOJb3YIOTCS TONIbKO 3KCNPEeCCc-MeToAbl, KOTOPbIE MOrYT ObITb TEX-
HUYEeCKM Nerko peannaoBaHbl C UCMOJIb30BaHMEM LUMPOKO PAcMnpOoCTPaHEHHOro NcMbITaTelbHOro 060pyaoBaHUs
(pa3pbIBHbIX MaLLVH, Npnbopos Y3K v np.). 18 OUueHKU LUBOB 3KCMPECC-MeToAaMn HeoOXoaMbl OTHOCUTESTIbHO
HebOobLLME MPOMEXYTKM BPEMEHU (OT HECKOJIbKNX MUHYT 40 HECKOJIbKMX HACOB), B OT/INYME OT CreuyanbHbIX MeTO-
OB, KOTOPbIE HanpasfeHbl B OCHOBHOM Ha ornpeaeneHne oautenbHOM NPOYHOCTM 06pa3L0B CBapHbIX COeAMHEHWIA
1 Ha NpoBeAeHne KOTOPbIX TPeOYIOTCS AECATKM, a MHOMOAa U COTHU 4acoB.
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TpebGoBaHUs U 0COGEHHOCTU MPUMEHEHUNS 3KCMPECC-MEeTOA0B KOHTPONS
CBapHbIX COeANHEHN BKJTIOYAIOT:
¢ BU3YyaJibHbliA KOHTPOJIb, KOTOPOMY MNOABEPraloTCH COEANHEHMS, BbINOMHEHHbIE NIOOLIM CNOCOH60M CBapKn

1 NPOBOAVIMbIE MYTEM NOMCKA BHELUHUX NPU3HaKOB AedeKkToB.

Buabl edekToB BbIIBASIEMbIX BU3YyalbHbIM KOHTPONEM NMPUBEAEHbI H/XE B JAHHOM pa3aene;
* MUCMNbITaHMUE Ha OCeBOe pacTaXeHue (OTHOCUTENIbHOE YOJIMHEHWNE NPU pa3pbiBe), UCNOJIb3yeMoe
ON19 COeAMHEHUI, BbIMOJIHEHHbIX CBAPKOW HArpeTbiM MHCTPYMEHTOM BCTbIK, U XapakTepusyloLLee Ka4yecTBO LBa
Nno TUMy paspyLleHuns;
YJbTPa3BYKOBOM KOHTPOJIb (Y3K) CThIKOBBIX COEOVHEHUIA, MO3BOSIOLLMI BbISIBATbL
BHYTPEHHWE CKPbITble AedeKTbl TUMa ra3oBbIX NOP, HECMJIOLWHOCTEN U MOCTOPOHHUX BKITIOHEHUIA;
* rmapassMyeckne u NHeBMaTuieckmne UCnbITaHus, NPOBOAVIMbIE NPU caaye TPyOONpPOBOAA B SKCMlyaTaumio,
KOTOPbIM NMNOABEPraloTCs CBapHblE COeANHEHMS, BbINOMHEHHbIE Kak CBAPKOM HAarpeTbiM MHCTPYMEHTOM BCTbIK,
Tak 1 CBapKOW AeTansiMun ¢ 3aknagHbiMn HarpeBaTensamm;
UcCnbITaHWe Ha CrIoLWMBaHUe, NPYIMEHAEMOoe AN COeANHEHUI, NONYYEeHHbIX MPY NOMOLLM AeTanein MydpToBOro
TUNa ¢ 3aKnagHbiMW HarpeBaTensiMmn, Npyu KOTOPOM ONpeaenseTcs NPOLEHT Aekore3nn (0TpbiBa) CBApHOro LUBA;
* UcnbiTaHMe Ha OTPbIB, KOTOPOMY MOABEPraloT CBAPHbIE COEANHEHUS TPYD N CEOJI0BbLIX OTBOAOB

C 3aKJlagHbIMWN HarpesaTesiiMu U NPy KOTOPOM ONpPeaeNaeTcs xapakrep pa3pyLleHmns.

Ins npenynpexneHns 1 BbISBNeHUS AeDEKTOB NPY COOPYXKEHUN TPYOONPOBOAOB PEANNIYETCS CUCTEMHBIN NOA-
XOZ, K NPOBEAEHMUIO KOHTPOIA Ka4YeCTBa CBapHbIX COEAVHEHWIM C UCMOJIb30BaHUEM METOO0B, BKJIIOYEHHbIX B Nnepe-
4yeHb 006s3aTesIbHbIX METOAMK KOHTPOJIS. B npouecce cTponTenbCTBa OCYLLECTBSIOT BXOAHOM, OMNepaLmOHHbIN
1 NPUEMOYHBIV NPOM3BOACTBEHHbIN KOHTPOJIb, @ TAKKe KOHTPOJIb Y MPUEMKY BbINOIHEHHBIX PABOT 1 3aKOHYEHHbIX
CTPOMUTENLCTBOM OOBHEKTOB 32KA34YNKOM.

BXOAHOWM KOHTPOJIb 3aK/I04aETCA B OLeHKe MOCTynaloLWmnx Ha 06bEeKT CTPOUTENLCTBA MaTtepuanos: Tpyo,
COEQVMHUTESbHbIX AgTanei n opyrux naaenuii. Npu BXogHOM KOHTPOJE MaTepuasnos cieayeT NPoBepPuTb BHELLIHUM
OCMOTPOM COOTBETCTBME UX TPeGOoBaHMAM CTaHAAPTOB UK APYrMX HOPMAaTUBHBIX COMPOBOANTESbHBIX OKYMEH-
ToB. Moapo6HO 0 BXOOAHOM KOHTpose Bb110 pacckasaHo B Pazgene 3 «TpaHCNopTUpOBaHMe, XpaHeHne 1 BXOOHOM
KOHTPOJ1b NONNITUNEHOBbLIX TPYG»

OnepavumnoHHbI KOHTPOb NPOBOANTCS Npu cOopKe 1 cBapke TPy6onpoBoaoB. OnepaLoHHbIN KOHTPOb AOJIXKEH
OCYLLECTBNATLCS B XOE BbINOJIHEHUS MPOU3BOACTBEHHbIX Orepauunii u obecneynsaTb CBOEBPEMEHHOE BbISIBIEHNE
0edeKTOB 1 MPUHATME MEP MO X YCTPAHEHMIO U NPeayNpPeXAEHMIO.

Moa onepauMoHHBIM MOHMMAETCS KOHTPOJb, OCYLLLECTBASEMBIN HA 3Tane CTpouTenbCTBa TPyO6onpoBoaa HEMo-
CPEeACTBEHHBIMU UCNONHUTENSAMU PAOOT (CBAPLLMKOM 1 MAcTEPOM, BEAYLLMM XYpPHas NPOU3BOACTBEHHbIX PaboT)
B MPOLLECCE BbINOJSIHEHNS BCEW LLEMOYKN TEXHOJIOMMYECKMX ONnepaunii, NnpeaycMOTPEHHO TEXHONOMMEN NOJTlyHEeHUS
CBapHOro coeamMHeHus. Mpm onepaunoHHOM KOHTPOJ1E, B HACTHOCTU, MPOBOOAT MPOBEPKY Ka4eCTBa NoaroTOBKMU TPY6 Moz,
c6OopKY 1 CBApKY, KOHTPOJIb TEXHOMOMMYECKOro pexuma ceapku. KauecTBo cBapHbIX COeANHEHUIA MPY ONepPaLMOHHOM
KOHTPOJIE KOHTPONNPYETCS BHELIHUM OCMOTPOM 1 U3MEPEHUsIMU Npou3BoauTenem paboT (MacTepom) C yHacTmeM,
npu HeoBXoANMOCTN, CTPOUTENBHOW NabopaTopun.

Mpn onepauMoHHOM KOHTPOJIE NPOBOAUTCS TaKXXe U3ro-
TOBJIEHNE U UCMbITaHUE NPOOHbIX ([OMNYCKHbIX) CTLIKOB,
ABASIIOLLEECSH BaXHenwen Mepoi no npeaynpexaneHuio
nosiBneHus aedeKkToB. 3TV UcnbliTaHUa (MHOrAA Ha3bIBaEMbIE
npeaynpeanTenbHbIM KOHTPOMEM) NMPOBOAATCH HA CTaAMM NOA-
rOTOBKM K CTPOUTENBLCTBY. KaueCcTBO NPOGHLIX CTIKOB OLEHNBA-
€TCS BU3YaslbHbIM KOHTPOIEM U MEXQHUYECKUMUN UCMNBITAHUSIMU C
npuBnevyeHnemM ctpouTensHo nabopatopum (poto 4.2.8-4.2.9).
OTOT TMN ONEepPaLMOHHOro KOHTPOJIS PeKOMeHAyeTcs K pe-
rynsipHOMy NpMMeHeHuto 3aKka34unkom u obecrnevymBaert, Kak
MWHUMYM, MaKCUMaJibHYIO OTBETCTBEHHOCTb Mogpsaaunka
npw BbINOJIHEHUU UM KOMIJIEKca paboT no cBapke.

CBapky NpoO6HbIX CTbIKOB OCYLLECTBASIOT B YC/I0BUSX, NPU-
ONUXEHHbIX K YC/IOBUSIM CTPOUTENBLHOM Niowaakn. NpobHble
CTbIKW U3roTaBAMBaAOTCS N3 OTPE3KOB MOJINITUNEHOBLIX TPYO
OnviHon He MeHee 300 MM, cBapeHHbIX Mexay coOoi npu no-
MOLLM HArpeToro MHCTPYMeEHTa BCTbIK Un My®T C 3aKaHbIMuU ®oT0 4.2.8. VcnbiTaHns CTbIKOBbIX CBaPHbIX
HarpesaTensamMmu. coeguHeHnin B nabopatopum MKAMJACT
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®o710 4.2.9. O6paseL ¢ pparMeHTOM CTbIKOBOIO CBapPHOIro coeanHeHus (1).
KOHTpOJIb Ka4ecTBa CBapPHOro LLUBA MPOXOAUT ryTEM MEXaAHUHYECKOrO UCTbITaHUS 06pa3Lia Ha pPaspbIBHOV MaLLVHE.
lNpaBunsibHO BbIMOJIHEHHOE CBapPHOE COEANHEHVE SIBASETCS Hanbosiee npoYHbiM MecTom 13 Tpybonpososa
U He IEMOHCTPUPYET pa3pyLLUEeHWV CBAaPHOIo LLIBA B XOA€ UCIbITaAHUI Ha Pa3pbIiBHOM MaLuviHe (ctaaumn 2 mn 3).

[ns npoBHbIX CTIKOB, CBAPEHHbIX MeXay coboi MydTamMu € 3akiagHbIMN HarpeesaTensiMmn, peKOMeHAYeTCs UC-
nonb3oBaTh TPYObI M AETaNN N3 OAHON IPymnbl, COOTBETCTBYIOLLEN ANaMETPY CTPOSILLLErOCS BO0- UM ra30npoBoaa.
3710 06YCNOBIEHO B OCHOBHOM TEM, 4YTO MY Thl C 3aKagHbIMU HarpeBaTenem 60bLINX AMaMEeTPOB AOCTAaTOYHO
[oporn, NosToMy Aas NpoBepkyn paboTocnoCcoOHOCTM 060PYyA0BAHNS MOXHO MUCMOMb30BaTh AETaNM MEHbLUEro
OvameTpa, HO Bxoasilume B ogHy rpynny. K ogHVM rpynnam TUNoBbIX NPeacTaBUTeNein:

e TOCT 18599-2001 oTHOCUT TPYObl C HOMUHAJTbHBIM HAPYXHbLIM AnaMeTpPoM — 63 MM 1 MeHee, OT 75 o 225 MM,

o1 250 0o 630 mm, 710 oo 1200 mwm;
¢ [TOCT P 50838-2009 oTHOCUT TpyObl C HOMUHAJIbHBIM HAPY>XHLIM AMaMeTpPoM — 75 MM 1 meHee, oT 90 #o 200 mm,

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

KonnyecTBo NpoBHbIX CTbIKOB peKoMeHayeTcs A0 3 LWT.

MpremMoYHbIii NPOU3BOACTBEHHbIN KOHTPOJIb — 3aK/II0YUTESbHBIN 3Tan KOMIIekca MeponpusTui no obecneye-
HMIO KAYECTBA COOpYXKaeMblx TPy6onpoeoaoB. OH 3ak/oHaeTCs B MPOBEPKE KAYECTBA BbINOJIHEHHbIX CTPOUTENBHO-
MOHTaXHbIX PabOT, a Takke OTBETCTBEHHbIX KOHCTPYKUWIA. [Ins NONNaTUNEHOBLIX TPYOONPOBOAOB NMPUEMOYHbIN
KOHTPOJIb KPOME NMPOBEPKU COOTBETCTBUS TpyOonporoaa TpeboBaHMsM NpoekTa, NnpeaycMaTpuBaeT NpoBeaeHne
HepaspyLLAOLLLEro KOHTPOS CBAPHbLIX COEAVNHEHU GUINYECKMMIN METOAAMM U TUAPABANYECKNE MY MHEBMATUYE-
CKu1e ucnbiTaHns TPy6onpoBoAa Ha FEPMETUYHOCTb.

KOHTpOb BbINOJIHEHHBbIX PA0OT 3aKa34YMKOM 3aKJI0HAETCS B MPOBEPKE COOTBETCTBMS CMOHTMPOBAHHO BOAO-
VN1 ra3opacnpenennTesiHo CUCTEMbI MPOEKTY U NPeACTABIEHHON UCMONHUTENIbHOW AOKYMEHTaUuW, TpeboBaHMSaM
CTPOUTENbHbLIX HOPM U NpaBu. 1o pesynbTatam NPUHUMAETCS PELLEeHVE MO NpMeMKe 00beKTa B 3KCMyaTaumio.

BM3)’GHbeIFI KOHTPOJ1b CTbIKOBbIX COGAMHeHMﬁ

BuayasibHbI KOHTPOJb CBAPHbLIX COEANHEHWIA U NU3MEPUTESIbHBIN KOHTPOIb FEOMETPUYECKNX NapamMeTPOB JOJIXKHbI
NPOU3BOAUTLCS Ha BCEX CBAPHBLIX COEAUHEHUSIX.

A
B makc
SDR 11 ; SDR 11 —>N-<—
¢ Vv
NN
B MuH *
<

Puc. 4.2.19. lNapameTpsl rpata
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Tabnuua 4.1.5

MapameTpbl Hapy>XHOro rpaTta

dakTuyeckas TonwmMHa BbicoTarparaV, Mmm LLvpuHa rpata B, mm
CUELLTTE T, MMWH. MakKc. . MakKc.
nob5 1,5 2,5 3 6
5= 1,5 38 4 7,5
7-10 2 4,5 5,5 10
10-13 2,5 5 6,5 13
13-16 3 5,5 9 16,5
16 -20 3,5 6,5 11 21
20-25 4,5 8 14 25
25-30 ) 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

BHeLUHWIA BUA CBapHbIX COEAVHEHU, BbINOJIHEHHbIX CBAPKOW HAarpeTbiM MHCTPYMEHTOM BCTbIK, A0JDKEH
OoTBeYaTb c/ieayloLwmmM TpeboBaHuaM:

pa3mMepbl BaJIMKOB HAPY>KHOMO rpaTa LBOB B 3aBUCUMOCTW OT TOJILLMHBLI CTEHKW CBapmBaeMbix Tpyb (oetaneit)
[OJIKHbI cOOTBETCTBOBaThL Tabnuue 4.1.5;

BaJIMKM CBAPHOIO LLIBA AOJKHbI ObITb CUMMETPUYHO 1 PABHOMEPHO pacnpeneneHbl N0 OKPYXHOCTU CBapPEHHbIX TPYO;
CMeLLEHNE HAPYXXHbIX KDOMOK CBapMBaeMbIX 3aroTOBOK HE A0JIKHO npeBbiwatb 10% OT TONLWMWHBI CTEHKN
Tpy6bl (ReTanu);

BnNaguHa mexay Banvkamu rpata ( A — IMHUS cnaaBneHns HapyXHbIX MOBEPXHOCTEN BAJIMKOB rpata)

He [0/IKHA HaxoAMTbCS HUXE HapyXXHOI NoBepXHOCTM TPyO (aeTanein);

CUMMETPUYHOCTb LLIBA (OTHOLUEHME LLUMPUHBLI HAPYXXHbIX BAJIMKOB rpata K o6LLel liMprHe rpaTta) fomKHa ObiTb
B npenenax 0,3-0,7 B noboin Touke wea. MNpu ceapke Tpyd C COEANHUTENBHLIMU AETaNIIMU 3TO OTHOLLEHWE
nonyckaetcs B npegenax 0,2-0,8;

LIBET BaJINKOB A0J1XEH OblTb OAHOrO LIBETa C TPYOOI 1 HE MMETb TPELLMH, NMOP Y MHOPOAHbLIX BKIIOYEHNA;

YroJsl U3io0Ma CBapeHHbIX TPYO nnu Tpybbl U COEANHUTENBHOM AeTaNn HE [OMKEH NPEBbILIATbL BEINYMHBI B 5°.

Tabnnua 4.1.6

Kputepumn oueHkn cBapHbIX CTbIKOBbIX CO€ANHEHUI BHELULHUM OCMOTPOM

KpaTtkoe onucaHune Bo3amoxHas npuinHa BOSHUKHOBEHUS

1. XopoLumii WOB € rnagknmMm n CUMMETPUYHBIMU CobnioaeHne BCEX TEXHONOMMYECKMX NapaMeTPOB
BasMkamu rpata okpyrsio Gopmel CBapku B Npeenax HopMbl

KpuTtepumn oueHku:

Paamepbl HapyXHOro rpata

M BHELLHWI BMA, LLBA
COOTBETCTBYIOT TPeEOGOBAHUSAM
Tabnuubl 4.1.5.
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Tabnuua 4.1.6
Kputepum oleHKu CBapHbIX CTbIKOBbIX CO€AUHEHN BHELULHUM OCMOTPOM

KpaTtkoe onucaHue Bo3mMo)XHas npinHa BO3SHUKHOBEHUS

2. Bpak. LLloB ¢ HECUMMETPUYHBIMY Banukamu rpata MpeBbILLeHVe AOMYCTUMOro 3a30pa Mexay
OZIMHaKOBOW BbICOTbI B OJHOW NMJIOCKOCTH, Topuamu Tpyb nepes ceapkom
HO Pa3/IMYHOM B MPOTMBOMOJIOXHbIX TOYKaX LLBA

KpuTtepumn oueHku:
Paznnume no Beicote 6onee 50%
B NMPOTMBOMOJIOXHbIX TOYKaX LLUBA.

3. bpak. HepocTtaTo4HOe faBneHve npu ocagke Lwsa
Manbii rpat okpyrnomn dopmel WS Manoe BpeMs nporpesa

Kputepumn oueHkn:

BenuunHa HapyxHoro rpata

Mo BbICOTE U LUMPUHE MEHbLLE
HUXKHUX NPeaenbHbIX 3HA4YEHN,
npuBeaeHHbIX B Tabnuvue 4.1.5.

4. bpak. YpeamepHoe BpemMsa nporpesa
Bonbwoii rpat okpyrnon popmel WN NOBbILLEHHAS TeMnepaTypa HarpesaTens

Kputepumn oueHkn:

BenuuunHa HapyxXHoro rparta

Nno BbICOTE U LUMPUHE Bosblue
BEPXHUX NPEeAENbHbIX 3HAYEHUN,
npueeaeHHbIX B Tabnuubl 4.1.5.

5. bpak. PasnunyHblin MmaTepuan cBapnBaeMbix TPYO
HecnMMeTpUyHbIN rpaTt no BCen OKPY>XXHOCTH LLBA nnn getanein (M3100 ¢ M380), Mnn TONLLMHBLI CTEHOK

Kputepumn oueHkm:

Pasnunyme no BbICOTE U LUMPUHE
BaJIMKOB rpara ro scemn
OKPYXXHOCTM WwiBa npesbiwaeT 40%.

npOKﬂGHKG N MOHTQOX MOJINITUJNTIEHOBbIX TPYGOI'IPOBOP,OB

6. Bpak. Bbicokuii 1 y3knia rpar, YpeamepHoe gaBneHne Npu ocagke CTbika
KakK NpaBuo, He KacaloLLmMiics kKpasiMu TpyObI npv NOHWXEHHOWN TeMnepaType HarpeeaTens

KpuTtepumn oueHku:
BbicoTa Banukos rpata
60/bLLE UKW paBHA €ro LWMPUHEe
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Tabnuua 4.1.6

KpuTepumn oueHKU CBapHbIX CTbIKOBbIX COEAUHEHUI BHELLHUM OCMOTPOM

KpaTtkoe onucanue Bo3MoOXXHasa npuinHa BO3SHUKHOBEHUS

7. Bpak.
Manbiii rpat ¢ rnyboKo BnagruHoi Mexay Banmkamum

Hu3kas Temnepartypa HarpeBaTens
npv HeAOCTaTO4YHOM BPEMEHM Nporpesa

KpuTtepumn oueHku:

YcTbe BNaayHbl PacrnonoXeHo

HEeXe HapPYXXHOM U BblLLE BHYTPEHHEN
obpasyoLmx Tpyo

8. Bpak. HepaBHOMEpPHOCTb
(aCMMMeTPUYHOCTL) BaJIMKOB rpaTa

KpuTtepumn oueHku:

Pasnunyne no BbicOTe BaNNMKOB
rpaTta B O4HOWM NIOCKOCT

n 6onee 40% c 04HOBPEMEHHbBIM
cMeLleHnem o0bpasyoLmx Tpyo
6onee 10% OT TOJILMHBI CTEHKN

9. bpak. HepaBHOMepHOe pacnpeneneHne rpata
no nepumMeTpy LBa

CobntoaeHne Bcex TEXHONOMMYECKUX NapaMeTpoB
CBapku B Npeaesiax HopMbl

Kputepum ougHku:

BbicoTa rpaTta B Mecte HepaBHOMEPHOIO BbIXOAa
6ornblue ero WUpWHbI,

BnagnHa Mexay BaJinkaMu rpata

He4YeTKO BblipaXkeHa nnnm oTCyTCcTByeT.

B npoT1BOMNOMOXHOM TO4YKE LuBa

rpat uMmeeT pasmepsbl, MeHbLume Ha 50% n 6onee

10. Bpak.

LLIoB ¢ MHOrOYUCAEHHBIMU HAPYXHBIMU
pakoBUHaMM MO BCEMY NEPUMETPY,

C KOHUEHTpauuer no Kpasim rpata, ¢ BO3SMOXHbIMU
cnepamm nonepeyHoro pacTpeckmBaHms

YpesmepHasa TemnepaTypa Harpesartens,
3Ha4YeHue, KOTOPO Bbille TeMnepaTypsl
DEeCTPYKLMM aHHO MapKy NONN3TUNEHA.
3aBbllLEHHbIE 3Ha4YeHNs Mo Bnare

W NeTY4YMM COeANHEHUAM

Kputepumn oueHku:
MHoro4ncneHHble pakoBUHbI,
pacrnonoXeHHble

BMJIOTHYIO OPYT K Apyry
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BusyanbHbI KOHTPObL COEANHEHUN,
BbINONIHEHHbIX NpY nomowm getanen ¢ 3H

Ans coeanHeHui, BbIMOJIHEHHbIX NPU NoMoLwwm aeTtanen (PUTUHIOB) C 3aKJ1afHbIMUN SNIEKTPOHarpeBaTensamm,
K 9KCnpecc-MeToAamM KOHTPOJIS OTHOCHT:
* BU3yasbHbI KOHTPOJb U TMAPaBANYECKNE NN MHEBMATUYECKME UCMNbITAHWS,
KOTOPbIM MOABEPraloTCs BCE COEANHEHNS;
* MCNbITaHME Ha CrlwWuMBaHue (oNg getanet My@gToBOro Tuna) 1 oTpbIB (4159 CEAN0BLIX OTBOAOB), UCMOJSIb3yeMble
B OCHOBHOM TOJ1IbKO NPK OLLEHKE KBanMdukaumm CBapLLmMKa Ha 3Tane NoAroTOBKU K CTPOUTENBLCTBY.

BusyanbHOMy KOHTPOJIO NoAJsieXxart Bce cBapHble coeanHeHus. NMpu aTom BHELWHUA BUA COeAUHEHUN
AOJDKEH OTBe4YaTb C/ieAylLwmmMm TpedboBaHuaM:

e Tpybbl 32 NpegenamMm coeguHUTENbHOW AeTanu OOMKHbI UMETb Cliefbl MexaHM4Yeckom 06paboTku (3a4NCTKN);

* MHOWKATOPbI CBAPKW AeTanemn JOMKHbl HAXOAUTHLCH B BbABUHYTOM MNOIOXEHUU;

* Yrosl N310Ma CBapEeHHbIX TPYO nnn TpyObl U COEOUHNTENBHOM AeTaNN HE A0JIXEH NPEBbILATL 5 °;

* MOBEPXHOCTb AeTanen He OMKHA UMETb Cllef0B TeMnepaTypHor aedopmManmm nnm CropesLLero NoaMaTuneHa;
* MO0 NEPUMETPY AeTanu He [OJIKHO ObITb CNefoB pacniasa NonaTuIeHa, BO3HUKLLErO B MPOLECCE CBAaPKU.

BuayanbHblli KOHTPOb COEANHEHWIA, BbINOJIHEHHBIN AETaNAMU C 3aKnagHbIMU HarpeBaTensiMu, YacTo OAET UH-
dopmaumio o Tom: 6bIn NPoBEAEH NPOLLECC CBapKM uin HeT. O6 3TOM CyAsAT Mo NOJIOXKEHWIO UHONKATOPOB CBAPKU.
MockonbKy MOBEPXHOCTL KOHTaKTa CKPbITa OT a3 HabnoaaTe s NOBEPXHOCTLIO AeTanu, CYAUTb N0 BHELHMM Npu-
3Hakam O TOM, Kak npoTekanu npouecckl GoOpPMUPOBaAHUSA CBAPHOIO COEAMHEHUS, [OCTAaTOYHO CJIOXHO. MNoaTomy
BHELUHWIA BUA, MOBEPXHOCTU AeTann MLlb B PEAKNX ClyYasx ABASETCS AOCTaTOYHbIM NPU3HAKOM At OTOPaKoBKM
CBapHOro WBa. XapakTepuctmkaMmmn Hann4ins gedekta MoxeT cTaTb AedopMnpoBaHHas NOBEPXHOCTb AeTanu unm
BUOMMOE NOSIB/IEHNE pachjiaBa B 30HE COMPUKOCHOBEHUS.

KpuTepum oLeHK1 BHELLHErO B1Aa COeOUHEHWIA, BbINOJIHEHHbIX NMPW NOMOLUM AeTanei ¢ 3akiagHbIMn HarpeeaTte-
naMuU, NpyBeaeHbl B Tabnvue 4.1.7. Pe3ynbTaTbl BHELLHErO OCMOTPA CHUTAIOT NMOSIOXUTESIbHLIMU, €CNTIV COeOUHEHUS
OTBEYaloT BCeM TpeboBaHUSAM, NPeabsaBiaeMbIM K BHELLHEMY BUAY U KPUTEPUSAM OLLEHKU 0eheKTOB.

Mpoponxexue Tabnunupl 4.1.7
Kputepum oueHku getanein my¢pTOoBOro Tmna n ceajioBbix OTBOA40B BHELULHUM OCMOTPOM

KpaTtkoe onucaHue Bo3mo>xHas npniMHa BOSHUMKHOBEHUS

1. Xopollee coegnHeHne, getasnb NNOTHO CobntoaeHne TEXHONOMMYEeCKMxX onepaunii
OXBaTblBAET KOHLIbI CBApMBaeMbIX TPYO, MHOAUKATOPLI 1 napamMeTpoB CBapKM B Npeaenax HopMbl
CBapKW BbICTYNAIOT HA, MOBEPXHOCTLIO AeTanm

Kputepumn oueHkn:
Mapkas NneBepxHOCTL AeTanm .

6e3 BUAMMbIX 3a30POB w

2. bpak. 3a3op mexay 0OxBaTblBaOLLEN YACTbIO Ype3mepHas 06paboTka NOBEPXHOCTU TPYyObI
netanun n Tpyboim W1 OBaJTIbHOCTb TPYObI

Kputepumn oueHku: %

Bonee 0,5 mm

3. bpak. HepocTtaToyHoe 3arnybneHne KOHLLOB TPyO BHYTPb
HenapannensHoCTb netanu unu nedopmMaumsa CoeauHeHUs
(vckpuBneHne ocen TpyObl N aeTanun) [0 ero oCTblBaHU4A

Kputepum oueHkn:
Bonee 2,0 MM Ha pyiiHe L=34 | " . e R
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Mpoaonxenne Tabnuupl 4.1.7
Kputepun oueHkun aetanein Myq§pToBOro Tuna u ceanoBbiX OTBOA0B BHELUHUM OCMOTPOM

KpaTtkoe onucaHune Bo3moxxHasi npinHa BOSHUKHOBEHUS

4. Bpak. YacTryHoe nosiBneHune pacrniaea CaBur TpyGbl B NpoLEecce CBapku
nonnaTuneHa no Topuam aetasnm WY CMeLLeHne cnnpanmu

Kputepumn oueHkn: W
He nonyckaetcs i [ \Fri

5. bpak. HepocTtaTtoyHOe Bpems CBapku UM He4OCTaTOYHOE
MHpvKaTopbl CBAPKU B MUCXOOHOM MOJIOXEHUN Hanps>XeHue, NoAaBaeMoe Ha Cnupanb getanm
Kputepumn oueHku:
He ponyckaetcs

o
6. Bpak. YpeamepHoe Bpems Harpesa
MecTHOoe pacnnaBneHne NOBEPXHOCTU AeTanu WM HanpsXeHne NuTaHus

KpunTtepumn oueHku:

He ponyckaetcsa

aony! P

7. Xopollee coegmHeHne, CobntoaeHne TEXHONIOMMYECKMNX onepauni
0TBOJ, MJIOTHO 0ON1IeraeT NOBEPXHOCTb TPYOhI M napamMeTpoB CBapKu B nNpenenax Hopmbl

Kputepumn oueHku:
mapkas NoBEPXHOCTb OTBOAA
6€e3 UCKPUBIEHNIA 1 3230POB

S

NN

8. Bpak. 3a30p Mexay OxBaTbiBAKOLLEN YpeamepHasa 06paboTka NOBEPXHOCTU TPYObI
4aCTblo aetann n pr60|7| NN HeJoCTaTovyHOoe yecunme npmxatna otsoaa

Kputepuun oueHku:
Bonee 0,5 mm

O KayecTBe NoJy4EeHHOro COeAUHEHNS MOXHO CYAUTb U MO pacneyaTke napaMmeTpoB CBapKM, KOTOPYIO NosyyaioT
OT 3anoMKMHaloLLLEr0 YCTPOMNCTBA CBApOYHOro annapaTa. Takas pacnevaTka B Buae HeGOobLLIOro NPOTOKONa, MOXET
[NaTb BCIO HEOOX0ANMYIO MHMOPMALIMIO 06 YCIOBUAX CBAPKM: TEXHONOMMYECKMX NapameTpax, Temrneparype Bo3ayxa,
TUMNe coeauHUTESNbHOM AeTanu 1 1.4,

CpaBHUTENbHbI aHaNN3 NoJly4eHHbIX PpacneyaTok ¢ NacnopTHbIMU TPeBoBaHMAMM Ha AaHHbIN BUI, COeAMHUTESb-
HOW oeTanun aBnseTca 06beKTMBHLIM NOKa3aTesleM 4Jif TOro, 4To 6bl FOBOPUTL O HAAEXHOCTU KaX40ro NoJjly4eHHOro
coeanHeHusi. CooTBETCTBEHHO, NPV NPOBeAEeHUM paboT Ha Tpacce CTPOUTESIbCTBA A0JIXHA ObITb 06ecneyeHa ToYHas
MapKMpPOBKa CBAPHbIX COeANHEHUIN B COOTBETCTBMM C NOPSAAKOBLIM HOMEPOM CBapOYHOr0 NPOTOKONA.
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4.3 MNpoknaaka nonnaTneHoBbIX Tpy6 ¢ 3awmTHon obonoukoin

MoHTax TpybonpoBoAoB ¢ ncnosibdoBaHnem Tpyd 13 M3 100-RC ¢ 3awmnTHOM 060104KOM OCYLLECTBASIIOT aHasno-
rnyHo Tpy6am m3 N3 100. TpyObl NPUMEHSIOT NPU TPaHLLENHOW yknaake 6e3 NCNoJib30BaHUS NecHaHol 3achInku,
Npu NPOKNaaKke B HEYCTOMHMBbLIX M BOAOHACILLEHHbIX FPYHTAX, MPY MAYXXHON U1 pOTOPHOM NPOKagke, a Takxke ¢
npuMeHeHneM 6eCTpaHLLENHbIX TEXHOIOMIA.

HonyckaeTtcsa npumeHeHue Tpyb 13 M3 100 RC ¢ 3awmTHOM 060/104KO0M, B CKaslbHbIX, FPABUNHO-raneyHblX, webe-
HUCTBIX U APYIMX FPYHTAX C BKJIIOYEHNEM BbILLEYKA3aHHbIX IPYHTOB.

Mpwn xpaHeHUU, TPAHCMOPTUPOBKE U MOHTaxe TPy, rMy6brHa NOBPEXAEHUNM HA 3aLLMTHOM 060104KE HE HOPMUPY-
€TCH 1 JOMYCKAETCS Ha BCIO TOJILLMHY.

Ceapka Tpy0 c 3almMTHO 060/104KO NPOU3BOAUTCSH ABYMS cocoGamu:
® cBapKa BCThIK;
® cBapKa C MCMOJIb30BAHNEM 31EKTPOCBAPHBLIX GUTUHIOB.

Mpwu cBapke BCTbIK TPYO Mexay coboit unn ¢ GaCoHHbIMU N3AENNSMUN J0MNYCKAETCS 3aLNTHOE NOKPbLITUE

He yOansThb.

Mpw cBapke Tpy6 C NPOTOKONMPOBAHMEM CBAPOYHOIo NpoLiecca 3almuTHY0 060104KY Ha KOHLUAX TPy6 yaansioT
Ha ASIMHe, A0CTAaTO4YHOM Ans cBoH6OaAHOro 06pa3oBaHus LWBA.

Mo cornacoBaHuMIO C 3aKa34yMKOM C KOHLOB TPYyO JOoMNycKaeTcs yaansaTh 3aLLMTHYIO 000104KY MEXAHUYECKUM CMO-
cobOM B 3aBOJCKMX YCNOBUSAX O NOCNeayioLllen CThiIkOBOW CBapKu Ansi cBOOOAHOro o6pa3oBaHMsa CBAPOYHOIo
rpara.

Mpwn ceapke coeaMHUTENbHBIMU AeTaNsSMU C 3aknagHbIMU 3N1eKTpOoHarpeBaTensiMm 3alumMTHYI0 000104KY yAAnaioT
Ha Takol gnnHe, koTopasi obecneymBaeT KOHTaKT COeAUHUTENbHOM AeTann C NOBEPXHOCTbLIO TPYObI.
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Paspen 5.
UcnbitaHne HanopHbix Tpybonpoeogos us M9
UcnbitaHue Tpybonposopoe BofocHabXeHns U KaHanu3aumm

CornacHo CHuIM 3.05.04 nonnatuneHoBble TPYGONPOBOALI BOAOCHAGXEHMS N KAHANN3AUUN UCTIbITLIBAIOT HA NPOY-
HOCTb W MNIOTHOCTb (FEPMETUYHOCTb) M’MAPABANYECKMM NIV MHEBMATUYECKUM CNOCOO0M ABaXAbl (NPpeaBapUTEbHOE
1 OKOHYaTesIbHOE).

MpenBapuTenbHOE UCMbITaTesIbHOE (M30LITOYHOE) TIMAPABIVNYECKOE AaB/IEHNE MPY UCMbITAHMM HA MPOYHOCTh, Bbl-
NOSHAEMOE A0 3aChINKX TPAHLLEN U YCTAHOBKU apMaTypbl (TMAPAHTOB, NPEAOXPaHUTENbHBIX KNTAnaHoB, BAHTY30B),
[OMKHO ObITb PABHO pacyeTHOMY paboyemy JABIEHMIO, YMHOXEHHOMY Ha KO3dduumeHT 1,5.

OkoHYaTenbHOEe UCMbITaTeNIbHOE MAPABINYECKOE AABIEHMNE MPU UCTILITAHUSX HA MNIOTHOCTb, BbIMOJIHAEMbIX MO~
CJe 3acbInKy TpaHLLEN 1 3aBepLUEHNs BCeX paboT Ha AaHHOM yyacTke TpybonpoBoaa, HO 40 YCTAaHOBKU MMAPaHTOB,
npeaoxXpaHUTENbHbIX KNlanaHOB M BaHTY30B, BMECTO KOTOPbLIX HA BPeMs UCMbITaHNSA yCTaHaBAMBaAIOT 3arnyLuKku,
[OJIKHO ObITb PaBHO pacyeTHOMY paboyeMy AAaBNEHWNIO, YMHOXEHHOMY Ha KO3dduumeHT 1,3.

Mppasnuyeckne UCnbITaHMSA Ha rEpMETUYHOCTbL M3 TpybonpoBoaa NPOBOASATCS TONbKO Nocne ero npebbiBaHus
noj AaBneHneM B TEYEHUN ONpeaeneHHoro BpeMeHu MNprynHa aToro 0ObSICHAETCS TEM, YTO N0 AABIEHVNEM NONNSTU-
NeHoBbIE TPYObl yBENNUNBAIOTCS B ANAMETPE, HTO NPOSIBASETCS TONLKO B TEYEHMM NEPBbIX CYTOK (PYHKLMOHNPOBAHNS
Tpybonpoeoaa. MNageHne naBneHns, BbI3BBAHHOE pacLUMpeHnemM Tpyo, MOXET ObiTb HENPAaBUIbHO UCTONIKOBAHO, Kak
yTeuKa, eCniv UCMbITaHNE HA FEPMETUYHOCTL BYAET NPOBEAEHO CANLLKOM paHo. OB6bIMHO TPyO6OoNpoBOALI BOAOCHAO-
XEHUS N KaHanM3aLumm UCTbITbIBAIOT rMApaBNyeckm Crnocobom.

NMHeBMaTU4YECKUE UCNbITaHMA TPYOONPOBOAORE NPU UX HAa3eMHO U HAA3EeMHOI NpoKaaKax
MHeBMaTUYeCKne ncnbiTaHNs TPYOOMNPOBOAOB MPU X HA3EMHOW 1 HAA3EMHOW NPOKaAKax NPon3BOaAT B Clenyto-

LKMX cryyasx: TemnepaTypa okpyxatowiero sodayxa Hmxe 0 °C; npuMeHeHne BoAbl HeJOMYCTUMO MO TEXHUYECKUM

npu4MHam; Boga B He06X04MMOM KONIMYECTBE OTCYTCTBYET. [TOPSL0K MHEBMATMYECKUX UCMbITaHMIA TPYOONpOBOAOB

1 TpeboBaHMsa 6€30MacHOCTM NPU NCTILITAHUSAX YCTaHABNINBAIOTCS NMPOEKTOM.

Bonee nogpobHas nHdopmauus no npoeseneHuto ncnoltaHuii cogepxmntcs B CHulM 3.05.04 v CIM 40-102-2000.

BHumanue!!! Ecnu Tpy6onpoBoa BoJ0CHaGXeHUs unm kaHanmsauum Gbi10 peLleHo UCTIbITbIBaTb MHEBMA-
TU4YECKUM CNocoO0oM, TO 3Ha4YeHue ONnpPecCOBOYHOr0 AaBNIEHUA PacCYUTLIBAETCSH Kak AJis ra3onpoBoaa.

Mpumep pacuyeTa OoNpPecCOBOYHOrO AAB/IEHUSN: 5. MRS
1. PaccuuTtbiBaeM MakcumMmanbHoe pabouyee faBneHuve: MOP= ————
roe MRS — MyuHMManbHas gnuTtesibHas NPoYHOCTbL, MlMa C-(SDR-1)
C - koapPULMEHT 3anaca NPOYHOCTU (A515 NONNITUNEHOBLIX Fa30NPOBOAOB = 2,5)
SDR - cTaHAapTHOE pa3mMepHOe OTHOLLEHME
2. PaccuutbiBaeM 3Ha4€HUe ONpeccoBoYHoro gaenewus: P, =1,3 MOP

Ecnn npm nHEBMATUYECKNX NCMBITAHUSIX PACYET ONMPECCOBOYHOMO AaBIEHUS MPOBOANTL Kak 41K r’MAPaBANYECKUX
ncnelTaHui (roe koaddrUMEHT 3anaca NPOYHOCTU ANns Bogonposoaa = 1,25), To AaHHas CuTyaums MOXET NPUBECTHU
K pa3pyLueHmio TpybonpoBoaa, T.K. 3Ha4YeHMe OnpeccoBOYHOI0 AaBneHus 6yaeT npesbillaTh B 2 pasa oT AOMYyCTU-
MOrO An5 MHEBMATUYECKNX UCTbITAHUN.

Ucnbitanme Tpybonpoeoaoe rasocHabxeHus

MpaHu1La y4aCTKOB 1 CxemMa NpoBeAEHNS UCNbITAHUI onpeaensitoTcs paboyen AoKyMeHTaumen. icneitaHns raso-
NPOBOLOB NPOU3BOAAT NPU TemMnepatype Tpybbl He Huxe MuHyc 15 °C.

MpengapuTenbHbIE UCMbITaHUS MONNATUIEHOBLIX TPYOONPOBOAOB HA rEPMETUHHOCTL NPOBOAST NEPen, X YKNaaKowm (mpo-
TSKKOW — NpY 6ECTPaHLLENHBIX METOAAX CTPOUTESNLCTBA). VICNbITaHNs NP1 STOM PEKOMEHAYETCS NPOBOAUTL B Te4eHne 14.
MoprotoBneHHbIE y4acTKy (NNETU, BYXTbl NN KATYLLKW ) NOMNITUNEHOBbIX ra30MPOBOAOB UCTbITLIBAIOT HA FEPMETUYHOCTb
B COOTBETCTBMU C TpeboBaHusMm CHulM 42-01 k gaHHOW kaTeropum razonposoa 1 nonoxenusmm Cr42-101.

OKoOHYaTenbHbIE NCABITAHUSA NOANSTUNEHOBbLIX FA30MPOBOAOB HA FEPMETUYHOCTb MPON3BOAST NOCE NOMHON (A0
NPOEKTHBLIX OTMETOK) 3aChIMNKM TPAHLLEN UK MOCHE NPOTSXKKM NONIM3TUIIEHOBOW NJIETU B COOTBETCTBUN C TpeboBa-
Husamm CHuMM 42-01 k gaHHOM KaTeropum razonpoeoga u nonoxexHnamm CI 42-101.

Bonee noapo6Has nHdopmaLms no NpPoBeaeHus ucnbitaHuin cooepxxmtca B CHulM 42-01, CIM42-101 u CIM 42-108.
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MpunoxeHune A

XuMunueckas ctorkocTs Tpyb na 13

Tabnnua 1

Xumunyeckas cTorkocTb Tpyo u3a M3 npu pasnnyHbiX Temneparypax

BewecTBO

KoHueHTpauua

Temnepatypa Xumuueckas

°C CTOMNKOCTb
AnunuHoBas kmcnora HachileHHbIN BOAHLI 60 C
pacTBop
20 C
0 i .
6,13% H;I(;/IBEO,D,HbIVI 40 c
paceop 60 c
A30THas kucnota
. . 20 (0]
40%-Hblii BOAHbIN 40 )
pacTBop 60 H
. . 20 C
Fa3006pa3HbIi, Cyxon,
100%-HbI, YNCTbIN 40 C
AMMMaK ’ 60 C
BoaHbIN, HACbILLLEHHbIN 40 C
Ha xonoge 60 C
50%-HblV BOOHbIN 40 C
AMMOHUSA kKapboHaT
pacTeop 60 C
BoaHbIV HAChILLEHHbI 40 C
AMMOHUSA HUTPAT pacTeop 60 o
HachbILLeHHbI BOOHbIN 20 c
AMMOHUNS cynbdat t acTEO A 40 C
pacreop 60 c
BognHbiii pacTBop Nto60ii 20 C
AMMOHUSA cynbdun, A P P 40 C
KOHLIEHTpaLmn
60 C
BopHblili pactBop Ntoboi 40 C
AmMOHus Gocdar KOHUEHTpauum 60 C
HachblILEeHHbIN BOAHbIN 40 C
AMMOHNSA xnopug, pacTEOp 60 c
20 C
AHnnnHa xnoprugpat To xe 40 C
60 (6]
20 C
AueTtanboerug, TexXHNYECKM YNCThIN 40 O
60 (6]
20 C
AueToH To xe 40 C
60 C
Bapwusa conu BOHLH bI€ PacTEOP.! 60 C
NoOOWN KOHLLEHTpaLLUK
20 C
BeHanH TexHUYecKn YNCTbIN 40 C
60 (6]
BonHbiii pacTBop ntob60ii 20 =
BeHsoliHas kucnoTta A P P 40 C
KOHLIEHTpaLumn
60 C
BopHast kucnoTa BopHblili pacTeop noboi 40 C
KOHUEHTpauum 60 C
H . . 20 H
Bpom aCblu.l.er;:le:OBo,u,Hbm 40 H
pacTeop 60 H
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MpoponxeHue Tabnuupi 1
XnMuueckasa cToiikocTb Tpyo n3 M3 npu pasnnyHbIX TeMnepaTtypax

Temn T XuMmunueckas
BewecTBo KoHueHTpauus emnepartypa ecka

(o] CTOMKOCTb
BpomucToBogopoaHas 20 C
P AOPOA 50%-HbIl1 BOAHbI pacTBOP 40 C
KmucnoTa
60 C
o 20 C
BytaH TexHunyeckumn 60 c
ByTtagneH To xe 20 C
20 C
BytaHon To xe 40 C
60 C
20 C
Bytunauetart To xe 60 0
Bununauetat To xe 20 C
20 C
BuHHasa kncnota Jiob6as BogHas 40 C
60 C
20 C
BuHo nioboe ToproBas 40 C
60 C
Bucko3HonpaannbHbIn 20 C
acfsg ) 40 C
pacTeop 60 C
Bopa guctunnnpoBaHHas,
OeMnHepannsoBaHHas, - 60 C
obecconeHHas
Boaa muHepanbHas - 60 C
Bopna mopckas - 60 C
20 C
Bopopon TexHnyeckuin 40 C
60 C
o 20 C
Bopopoa xnopucThiin Texnneckin 40 C
razoo6pasHbiii 100%-Hbil
60 C
20 C
30%-Hblli BOOHbIN PacTBOP 40 C
Bopopopaa nepekncb 60 C
90%-HbIln BOOHbIN PacTBO 20 C
pacTeop 40 H
Bo3ayx cxaTbli, cogepxxaLLmnia i 20 C
Macrno 40 C
20 C
A .
[ekcaH 100%-HbIN, TEXHUYECKNA 60 0
20 C
O i
OTUNEHINNKONb 100%-HbI 60 c
nMukonesas (ykcycHas) 20 c
ykey 37%-Hblli BOOHbIN pacTBOP 40 C
KmucnoTa
60 C
muuepuH TexHun4yeckumn 40 C
P 60 C
20 C
BoaHbii pacTtBop ntob6oi
Fnokosa 40 C
KOHLIeHTpaLumn
P 60 C
. 20 C
HexannH TexHun4ecknin 60 o
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MpoponxeHne Tabnunupl 1
XumMunyeckasi CToMKocTb Tpy6 13 M3 npu pa3nuyHbIX TeMnepaTypax

Temnepatypa Xumuueckas

BewecTtBO KoHueHTpauus °c CTONKOCTH
20 C
Onbytundrtanar To xe 40 (0]
60 (0]
20 C
Ournukonesas kmcnota 30%-Hblii BOOHbIN pacTBOP 40 C
60 C
20 C
Odumetnndopmamng, TexHN4ecknn YNCTbIN 40 C
60 (0]
AnaTtunosbin acdup To xe 120 (0]
dnmetnnammu TexHunyeckunin 20 C
20 C
OdnmeTnndopmammg To xe 40 C
60 (0]
20 C
JunokcaH To xe 40 C
60 C
20 (0]
JOunxnopbeHson To xe 60 H
OuxnopataH To xe 20 H
AnatnnamumH To xe 20 H
AnaTtunosbin acdup To xe 20 (0]
20 C
JOybunbHas kucnota Jiobas BogHasa 40 C
60 C
., . 40 C
XKenatuH Jlto6oii BogHbIN 60 C
20 C
MN3onponaHon TexHnyeckunin 40 C
60 C
" o T 20 (0]
30MNponNuaoBbIN 3up 0 Xe 60 H
Mopg 6,5%-HbIl pacTBOP B 3TaHO/E 20 C
20 C
Kanus aniomocynbdart 50%-HblI1 BOOHBIN 40 C
60 C
HacbILEeHHbI BOOHbIN 20 C
Kanusa 6uxpomar t aGTEO A 40 C
pactsop 60 c
20 C
Kannsa nognt HachblLweHHbIn 40 C
60 C
Kanus kapBoHar HachblLweHHbIV BOOHbIN 40 C
pacTtsop 60 C
o N 40 C
Kanunsa Hutpat 50%-HbIln BOOHbIA pacTBOP 60 C
o o 20 C
Kanus nepmaHranat HacblILLEeHHbIN BOOHbIN 40 I
pacTteop 60 c
20 C
Kanunsa nepxnopart To xe 40 C
60 C
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MpoponxeHue Tabnuupi 1
XnMuueckasa cToiikocTb Tpyo n3 M3 npu pasnnyHbIX TeMnepaTtypax

Temnepatypa Xumunyeckas
BewecTBO KoHueHTpauus °c R
BoaHble pacTBopbl tob6on 20 C
Kanunsa nepcynbdart A P P 40 C
KOHLUEHTpauuu
60 C
20 C
Kanna cynbdat To xe 40 C
60 C
HachblLLeHHbIV BOAHbIN 40 C
Kanus unanmg, PacTEOP 60 C
HachblLLeHHbI BOAHbIN 20 C
Kanbuma runoxnoput pacTteop, coaepxawimii 12,5% 40 C
aKTUBHOro xaopa 60 C
HacblLLeHHbI BOOHbIN 40 C
Kanbuya xnopug, PacTBOpP 60 C
20 C
Kamdopa - 60 o
20 C
Kncnopop Jio60oI KoHLEeHTpaLMn 40 C
60 (@)
KpeMHueBas kncnota To xe 60 C
20 C
O i o
KpeMHehTOPNCTOBOIOPOaHaS 32%-HbIli BOAOHbLIV pacTBOP gg g
KucnoTta
20 C
O i o
90%-HbIV BOAHbLIV pacTBOP 60 C
20 C
JlumoHHas kucnoTta 10%-Has 40 C
60 C
40 C
Marnus conu Jltobble BoAHbIE PacTBOPLI 60 C
20 (6]
MasyTt - 40 H
HachbiLWweHHbIV BOOHbIV 20 <
ManeunHoBas kucnoTta H aGTBO A 40 C
bacteop 60 c
Macna n xupbl pacTuUTesibHbIe - 20 C
pbl p 40 @)
20 @)
Macno BepeTeHHOe - 40 (6]
60 (@)
Macno kamdopHoe - 20 H
Macno muHepansHoe, He 20 C
cogepxatlee apoMaTU4eCKnNxX - 40 C
BEeLLeCTB 60 (0]
Macno moTopHoe - 20 C
P 60 0
BoaHble pacTBopbl Nt06OM 20 C
Mean conm KOHLEHTpaunu 40 C
60 (0]
20 C
O i
MeHTon 100%-HbI 60 0
. 20 C
MeTtaH TexHunyeckumn 60 0
20 C
MeTaHon Toboit 40 C
60 C
MeTtunamuH 32%-Hbli BOOHbIN 20 C
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MpoponxeHne Tabnunupl 1
XumMunyeckasi CToMKocTb Tpy6 13 M3 npu pa3nuyHbIX TeMnepaTypax

Temnepartypa Xumuueckasn
°C CTOWKOCTb

20
TexHnyeckumn 40
60
20
Monoko - 40
60
20
90%-Hag BogHas 40
60
20
TexHnyeckui 40
60
40
60
20
BopgHbin pactBop Ao 50% 40
60
20
TexHunyeckas 40
60
Jlto6o BOOHbI 60

40
60
20
J1io60oW BOOHbIN 40
60
20
40
40
60
20
o 30% BoaHbI pacTBOP 40
60
20
50%-Hblli BOOHBIV pacTBOP 40
60
20
60
20
Jo 10% BogHbI pacTBOp 40
60

BewecTBO KoHueHTpauus

MeTnnaTnunkeToH

Monouynas kmcnota

MopdonuH

MoueBuHa BopaHble pacTteopbl 40 30%

MypaBbuHas KucnoTa

MbInbHBIN pacTBOpP

MblLbAKOBasA KMcnoTa 80%-Hasa BogHas

Hatpusa auetart

HaTtpusa 6pomart To xe

[o 10% BoaHbIl pacTBOP

Hatpusa rugpookeung,

HachbiLLEeHHbIN pacTBOp

Hatpwusa rugpocynbdut

HaTtpus nognt

Jllo6oii BoaHbI pacTBOp 20

HaTpus kapboHat

HachbiLEeHHbIN BOOHBLIN

60

Hatpwus Hutpar

To xe

40

60

Hatpusa 6ukapboHat

HacblIWeHHbIM pacTBOp

20

40

60

Hatpusa cynedat

HachblWweHHbI BOOHbIV
pacTBop

20

40

60

Hatpusa cynbdut

To xe

20

40

60

HaTtpus HuTput

HacblWeHHbI BOOHbIN

20

(elelol o onoRenolololololNoNNeol ololololololololoolololololololololoolionololololooRolololoololololoololngeNe)
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MpoponxeHue Tabnuupi 1

XnMuueckasa cToiikocTb Tpyo n3 M3 npu pasnnyHbIX TeMnepaTtypax

Temnepatypa Xumuueckas
BelwecTBO KoHueHTpauusa c CTOWKOCTD
O30H 100%-HbIl 28 g
20 C
OnenHoBas kucnoTa TexHu4yeckasn yncras 40 C
60 (0]
o 20 H
Oneym 10%-Hbiin, SO3 60 H
OTxopsaLwme rasbl,
coaepxalume aByokCb Jhobas 60 C
yrnepoga
MepxnopaTuneH, 20 (0]
TexHnyeckne
TEeTpax/J0paTUIIEH 60 H
o . 20 C
MvkprHoOBasa kMcnoTa 1%-HbI BOOHbLIV pacTBOP 60 0
TexHN4eCKNii XNaKnini 20 C
MponaH . . 20 C
TexHnyeckunii ra3oo6pasHblit
60 C
[MponuneHa oknck TexHunyeckas 20 C
20 C
PtyTb Yucras 40 C
60 C
N . 40 C
CaxapHblii cupon Jioboi 60 C
CBeTUNbHbIN ra3 - 20 C
20 C
CsuHUa aueTaT HachblLLeHHbI pacTBOp 40 C
60 C
. 40 C
Cepebpa conu HachlLLeHHbI pacTBOpP 60 C
20 C
[0 40% BoaHbI pacTBOpP 40 C
60 C
CepHas knucnota 20 C
[0 60% BOaHbINV pacTBOp 40 C
60 C
[o 80% BoaHbIV pacTBOp 20 C
o o 20 C
90% - HbIli BOOHbIV PacTBO
’ pacTeop 60 c
c 96%-HbI1 BOOHbIN 20 H
epHas kucnora pacTeop 60 0
. 20 C
TexHunyeckni
. 40 C
rasoobpasHbiii
60 (6]
CepoBogopos, 20 C
HaCblu.le::Tb;vcl) BOZHbIM 40 c
pacteop 60 c
20 C
Cepa TexHuyeckas yncras 40 C
60 C
Cepoyrnepog, TexHunyeckuit 20 (0]
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MpoponxeHne Tabnunupl 1
XumMunyeckasi CToMKocTb Tpy6 13 M3 npu pa3nuyHbIX TeMnepaTypax

BelwyecTBO

KoHueHTpauusa

Temnepartypa

C

Xumunyeckas

CTOMKOCTb

20 C
AHrnppug 40 C
60 C
Cepbl ABYOKUCH 20 C
Jto6oi KoHLEeHTpauumn 40 C
60 C
TexHnyeckas xuakas 20 H
CuvnukoHoBble Macna - 20 C
40 C
20 C
CuHunbHas kucnoTa TexHunyeckas 40 C
60 C
20 C
5%-HbIli BOOHbIN PAcTBOP 40 (0]
60 C
20 C
10%-Hasa BogHas 40 C
CongaHag knucnorta 60 C
20 C
[o 30% BogHas 40 C
60 C
20 C
36%-Hasi BogHas 40 C
60 C
Cwmecb Kncnor: 48%
Cepras 49% 20 H
A30THas
3%
Bopa
Cwmecb Kucnor:
CepHas 10%
A30THas 20% 20 ©
Bopna 70%
Cwmechb kncnor: 3 yvactu
A30THaa (15%-Has) 1 yacTtb 20 (0]
dTopuctoBogopoaHas (5%-Has) 2 yacTtn
Cwmecb Kncnor: 20 c
CepHas 30%
A30THas 60% 40 o
Bopa 10%
CnunpTHbIE HANUTKN 40%-Hble 20 C
20 C
CteapuHoBas kucnora TexHuyeckas 60 0
20 C
CypbMbl xnopup, 90%-HbI BOOHBIN 40 C
60 C
TeTtparngpodypan TexHun4ecknn 20 (0]
TeTpaxnopaTtaH To xe 20 o
60 H
20 (0]
Tonyon To xe 60 H
20 C
50%-HbI1 BOOHbLI pacTBOP 40 C
TpuxnopykcycHast kncnora 60 c
20 C
TexHnyeckas ymcras 40 (0]
60 H
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MpoponxeHue Tabnuupi 1

XnMuueckasa cToiikocTb Tpyo n3 M3 npu pasnnyHbIX TeMnepaTtypax

BelwiecTBO

TpuxnopaTuneH

KoHueHTpauusa

TexHunyecknin

Temnepartypa Xumuyeckas
°C CTOMKOCTb

20 H

TpnaTaHONaMuH

To xe

20

Yrnepopa OBYOKUCH

TexHn4yeckaa cyxaq

20

40

60

YKcycHag kucnota

10%-HbIlh BOOHbIV pacTBOP

20

40

50%-HblI1 BOAHbIV pacTBOp

20

40

60

TexHuyeckas yncrtas

20

40

60

YKCYCHOWM KUCNOTbI aHrmapua,

TexHunyecknin

20

40

deHon

o 10% BogHbIN

20

40

60

10 90% BOOHbIN

20

40

60

dopmanbaerva, (popmannH)

40%-HbIl BOOHbIA PacTBOP

20

40

60

docdopa xnopua

TexHunyecknin

20

dochopHasg kucnoTta

o 30% BoaHbI pacTBOp

20

40

60

o 50% BoaHbI pacTBOp

20

40

60

20

40

60

dochopHbI aHrMapuT (2 k. on)

TexHn4ecknin

20

40

doTorpadpunyeckas amynbcus

JMobas

20

40

doTorpaduyeckunn sakpenuTenb

Toprosbin

20

40

®dpyKTOBBLIE COKM

20

40

60

dTopuctoBogopoaHas
(inaBnkoBas) kmcnora

[0 40% BogHbIl pacTBOp

20

40

60

50%-Hbli BOAHbLIN PacTBOP

20

40

60

70%-HbI! BOOHbLIV pacTBOP

20

60

Xnop razoo6pasHblit

100%-HbIN

20

60

Xnop Xugknin

100%-HbiN

20

s fo} o) ol ol ol ool ool olololololooNoliololoRioNol ool oRoliolololololololclolololoololololololololol ol oNNe]
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MpoponxeHne Tabnunupl 1
XumMunyeckasi CToMKocTb Tpy6 13 M3 npu pa3nuyHbIX TeMnepaTypax

Temnepatypa Xumunieckas

BewecTtBO KoHueHTpauusa °C CTORKOCTL
o 20 (0]
Xnop6eHson TexHunyecknn 60 H
XnopmeTtaH To xe 20 H
o 20 (0]
XnopHas Boga HacblileHHbIn pacTBop 40 0
o 20 H
Xnopodopm TexHuyecknn 60 H
20 H
XnopcynbdoHoBasa KncnoTa TexHunyeckas 60 H
20 C
50%-Has BogHas 40 C
XnopykcycHas kmcnora 60 c
20 C
TexHunyeckas 40 C
60 C
20 (0]
XpomoBas kucnota o 50% BogHas 40 H
CMecb KUCNOT:
XpomoBasi 5y
CepHas 2y 20 H
Bopna 3y
Llapckasa Bogka KoHueHTpupoBaHaa 20 H
20 C
LinknorekcaH TexHu4yeckni 40 C
60 C
20 C
LinknorekcaHoH To xe 40 (0]
60 (0]
Conu UpnHka Jlio6ble BogHbIE pacTBOPbI 40 C
60 C
20 C
LLlaBeneBas kmcnorta PaszbaBneHHas BoaHas 40 C
60 C
20 C
OTUNEHINMKOSb To xe 40 C
60 C
20 C
OTuneHgnammH To xe 40 C
60 C
o . . 40 C
OTUNOBBLI CNUPT (3TaHON) TexHnuecknii, 96%-Hbliin 60 c
OTunoBbIi 9UpP aKkpPUIOBO TexHrieckuii 20 c
KUC/OThI
OTUN XNOPUCTbIN To xe 20 (0]
20 C
A6no4Has kucnoTa 1%-HbI BOOHbI PacTBOP 40 C
60 C
20 C
AHTapHasa kMcnoTta J1io60i1 KOHLEeHTpauun 40 C
60 C

Mpumeuanue. C — CTOeK: B Cpeae AaHHOW KOHLEHTpauumn npy JaHHOM TemnepaTtype He NPONCXOONT XMMUYECKOro paspyLUeHns
nonumepa; O — OTHOCUTENBLHO CTOEK: B CPEAE AAHHOM KOHLLEHTpauuy Npy AaHHOW TemMnepatype NpoucxoauT YyacTnyHas noteps
HecylLlel cnocobHOCTY nonivmepa. Tpyobl AOSKHBI MPUMEHSITLCS C MOBbLILLEHHBIM 3arMacoM NPOYHOCTU; H — He CTOek: B cpene
[AaHHOW KOHLIEHTpaUUK Npu JaHHOM TemMnepaType NpMMeHeHe Tpyd HegoMnyCTUMO.
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[Mpunoxenne b

Mapametpsl nonuatuneHosbix Tpy6 Ans BogocHabxeHus,

Tabnvua 2
TosmMHAa CTEeHOK U HOMUHAaJIbHbIE AaBJIEHUS HAMOPHbIX TPYO ANg BogonpoBoaa

HanMeHoBaHE SDR41 | SDR33 | SDR26 | SDR21
nonnatuieHa HomuHansHoe gaenexuve, 10° Ma (6ap)
M3100 PN 4 | PN5 | PN 6,3 | PN 8
TosLMHA CTEHKU, MM
HoMuHanbHbIN = = = =
HapPYXHbIl’ s g9 s g2 S 3 2 s g2
avaverpwm | 3 | 25 | 3 | e& | 3 | 2B | 3 25
20 - - - - - - - -
25 = = = = = = = =
32 - - - - - - - -
40 - - - - - - 2,0 +0,3
50 - - - - 2,0 +0,3 2,4 +0,4
63 - - 2,0 +0,3 2,5 +0,4 3,0 +0,4
75 2,0 +0,3 2,3 +0,4 2,9 +0,4 3,6 +0,5
90 2,2 +0,4 2,8 +0,4 3,5 +0,5 4,3 +0,6
110 2,7 +0,4 3,4 +0,5 4,2 +0,6 5,3 +0,7
125 3,1 +0,5 3,9 +0,5 4,8 +0,6 6,0 +0,7
140 3,5 +0,5 4,3 +0,6 5,4 +0,7 6,7 +0,8
160 4,0 +0,5 4,9 +0,6 6,2 +0,8 7,7 +0,9
180 4,4 +0,6 5,5 +0,7 6,9 +0,8 8,6 +1,0
200 4,9 +0,6 6,2 +0,8 7,7 +0,9 9,6 +1,1
225 5,5 +0,7 6,9 +0,8 8,6 +1,0 10,8 +1,2
250 6,2 +0,8 7,7 +0,9 9,6 +1,1 11,9 +1,3
280 6,9 +0,8 8,6 +1,0 10,7 +1,2 13,4 +1,5
315 7,7 +0,9 9,7 +1,1 12,1 +1,4 15,0 +1,6
355 8,7 +1,0 10,9 +1,2 13,6 +1,5 16,9 +1,8
400 9,8 +1,1 12,3 +1,4 15,3 +1,7 19,1 +2,1
450 11,0 +1,2 13,8 +1,5 17,2 +1,9 21,5 +2,3
500 12,3 +1,4 15,3 +1,7 19,1 +2,1 23,9 +2,5
560 13,7 +1,5 17,2 +1,9 21,4 +2,3 26,7 +2,8
630 15,4 +1,7 19,3 +2,1 241 +2,6 30,0 +3,1
710 17,4 +1,9 21,8 +2,3 27,2 +2,9 33,9 +3,5
800 19,6 +2,1 24,5 +2,6 30,6 3,2 38,1 +4,0
900 22,0 +2,3 27,6 +2,9 34,4 +3,6 429 +4,4
1000 24,5 +2,6 30,6 +3,2 38,2 +4,0 47,7 +4,9
1200 29,4 +3,1 36,7 +3,8 45,9 +4,7 57,2 +5,9
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BOAOOTBEAEHMUS M TEXHONOrMYECKNX Tpybonposoaos

n KaHanunsauum n3 nonuatunena Nd 100 no FOCT 18599-2001

SDR17,6 | SDR17 \ SDR13,6 | SDR11 | SDR9
HomuHansHoe nasneHune, 10°Ma (6ap)
(PN 9,5) | PN 10 \ PN 12,5 | PN 16 | PN 20
ToALWMHA CTEHKN, MM

P . £ . £ . P . £ .
- - - - - - 2,0 +0,3 2,3 +0,4
- - - - 2,0 +0,3 2,3 +0,4 2,8 +0,4
- - 2,0 +0,3 2,4 +0,4 3,0 +0,4 3,6 +0,5
2,3 +0,4 2,4 +0,4 3,0 +0,4 3,7 +0,5 4,5 +0,6
2,9 +0,4 3,0 +0,4 3,7 +0,5 4,6 +0,6 5,6 +0,7
3,6 +0,5 3,8 +0,5 4,7 +0,6 5,8 +0,7 71 +0,9
4,3 +0,6 4,5 +0,6 5,6 +0,7 6,8 +0,8 8,4 +1,0
5,2 +0,7 5,4 +0,7 6,7 +0,8 8,2 +1,0 10,1 +1,2
6,3 +0,8 6,6 +0,8 8,1 +1,0 10,0 +1,1 12,3 +1,4
71 +0,9 7,4 +0,9 9,2 +1,1 11,4 +1,3 14,0 +1,5
8,0 +1,0 8,3 +1,0 10,3 +1,2 12,7 +1,4 15,7 +1,7
9,1 +1,1 9,5 +1,1 11,8 +1,3 14,6 +1,6 17,9 +1,9
10,2 +1,2 10,7 +1,2 13,3 +1,5 16,4 +1,8 20,1 +2,2
11,4 +1,3 11,9 +1,3 14,7 +1,6 18,2 +2,0 22,4 +2,4
12,8 +1,4 13,4 +1,5 16,6 +1,8 20,5 +2,2 25,2 +2,7
14,2 +1,6 14,8 +1,6 18,4 +2,0 22,7 +2,4 27,9 +2,9
15,9 +1,7 16,6 +1,8 20,6 +2,2 25,4 +2,7 31,3 +3,3
17,9 +1,9 18,7 +2,0 23,2 +2,5 28,6 +3,0 35,2 +3,7
20,1 +2,2 21,1 +2,3 26,1 +2,8 32,2 +3,4 39,7 +4,1
22,7 +2,4 23,7 +2,5 29,4 +3,1 36,3 +3,8 44,7 +4,6
25,5 +2,7 26,7 +2,8 33,1 +3,5 40,9 +4,2 50,3 +5,2
28,3 +3,0 29,7 +3,1 36,8 +3,8 45,4 +4,7 55,8 +5,7
31,7 +3,3 33,2 +3,5 41,2 +4,3 50,8 +5,2 62,5 +6,4
35,7 +3,7 37,4 +3,9 46,3 +4,8 57,2 +5,9 70,3 +7,2
40,2 +4,2 42,1 +4,4 52,2 +5,4 64,5 +6,6 79,3 +8,1
45,3 +4,7 47,4 +4,9 58,8 +6,0 72,6 +7,4 89,3 +9,1
51,0 +5,2 53,3 +5,5 66,1 +6,8 81,7 +8,3 1105  +10,2
56,6 +5,8 59,3 +6,1 73,5 +7,5 90,8 +9,2 11,6]  +11,3
68,0 +6,9 71,1 +7,3 88,2 +9,0 108,9 +11,0 - -
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TpyGbl U3roToBAAIOTCA NapTUAMK. MNapTuei cunTaeTcs KoMYecTBo TPYO OJHOr0 HOMUHANBLHOIrO HapPYXHOro
anameTpa v HOMUHANbHOM TONLWMWHBI CTEHKM, U3FOTOBMIEHHBIX B YCTAHOBMIEHHbIN NepMo BPEMEHM U3 Chipbs OAHOW
MapKkn nam NapTum n CONPOBOXAAETCH OOHMM AOKYMEHTOM O Ka4E€CTBE, COAEPXKALLNIA:

* HaVMeHOBaHWe /NN TOBAPHbIN 3HAK NPeAnpPUATUA-U3rOTOBUTENS;
* MeCTOHaxoXaeHune npeanpuaTna N3rotoBuUTeNd,

* HOMeEP NapTnn n oaty N3rotoBJIEHUS,

¢ yC/oBHOEe 0603HaveHue TpyObl;

¢ pasmep napTuu;

* Mapky Cblpbs;

Tabnuua 3
PacuyetHas macca 1 m Tpy6 ns N3 100 no FOCT 18599-2001
HoMUHaNbHbIN PacueTtHasa macca 1 m Tpy0, Kkr
HAPYXHBIR | o1 | SDR3 | SDR26 | SDR21 | SDR17,6| SDR17 | SDR13,6| SDR11 | SDRQ
anameTp, MM ; ,

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

lNMpumeyarve — Macca 1 m Tpy6 paccymuTaHa npvi CPeAHe nioTHOCTH nonnatuaeHa 960 kr/m® ¢ y4eTOM 10/10BUHbI 4OIMYCKOB Ha
TOJILUMHY CTEHKU U CPEAHWI HaPYXHBIV anameTp. [1py n3rotosieHun Tpyb N3 noamaTuiaeHa nioTHOCTLIO p, OTNYAIOLLEVCS OT
960 kr/m®, naHHble TabauLibl yMHOXarT Ha KoagpuumeHT K = p/960.

e pesynbTaTbl UCMbITAHMIA NN NOATBEPXAEHME O COOTBETCTBUM KadyecTBa Tpyb TpebosaHmam MOCT 18599-2001;
¢ YCJIOBUSI U CPOKM XPAHEHUS Y U3rOTOBUTENS.

Ha TpybGax HaHeceHa MapKMpOBKa CoAepXKallas: HaMMeHOoBaHMe NpeanpusaTus-uaroToBUTENs, YCIIoBHOe 060-
3HaYeHne Tpybbl, HOMep NapTUK, faTy N3roToBeHUs (MecsL, roa).

Mpumep Mmapknposkn Tpy6 13 N3 100, SDR17, HOMUHaNbHLIM Hapy>XHbIM AnameTpom 400 MM M HOMUHANBLHOM
TONWMHOWM CTEHKM 23,7 MM, 1Sl CUCTEM XO3NCTBEHHO-MNTLEBOIO Ha3HavyeHns, Ne naptum 288, n3roToBAEHHbIX
B uioHe 2013 roga:

MKAMJACT N3 100 SDR 17 — 400 x 23,7 nutbeBas FTOCT 18599-2001 288 06.13
Mpumep 0603HaYeHUs TOM Xe TpyObl Npu 3aKase:
Tpy6a M3 100 SDR 17 — 400 x 23,7 nutbeBas FOCT 18599-2001.
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Tabnuua 4

CpepnHuii HapyXXHbI guameTp
1 MakcuMasibHas OBaJibHOCTb TPYO

un3 nonnatunexHa N3 100 no FOCT 18599-2001

B MUNJIMMETPax

HapyxHbii guamerp
OBanbHOCTL NOCNE
. NpeaenbHoe OTKIOHEHNE
HOMUWHaSbHBbINA T O DT 3KCTPY3un, He Bonee
20 +0,3 1,2
25 +0,3 1,2
32 +0,3 1,3
40 +0,4 1,4
50 +0,4 1,4
63 +0,4 1,5
75 +0,5 1,6
90 +0,6 1,8
110 +0,7 2,2
125 +0,8 2,5
140 +0,9 2,8
160 +1,0 3,2
180 +1,1 3,6
200 +1,2 4,0
225 +1,4 45
250 +1,5 5,0
280 +1,7 9,8
315 +1,9 11,1
355 12,2 12,5
400 +2,4 14,0
450 +2,7 15,6
500 +3,0 17,5
560 +3,4 19,6
630 13,8 22,1
710 +6,4 249
800 47,2 28,0
900 +8,1 31,5
1000 +9,0 35,0
1200 +10,8 42,0
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[Mpunoxenne B
Mapametpsl nonnatuneHosbix Tpy6 Ans rasonposopnos

Tpy6bl o5 razonposonos BoeinyckatoTes no FOCT P 50838-2009 (o1 @20 mm go J630 mm). Tpybbl NpUMeHsitoTcs
ONs COOPYXEHNS NOA3EMHbIX ra30NPOBOAOB, TPAHCMOPTUPYIOLLMX FOPIOYME radbl, NpegHa3Ha4YeHHbIe B Ka4ecTBe
CbIpbsi 1 TOMIMBA 19 NPOMbILLAIEHHOIO Y KOMMYHabHO-ObITOBOIO UCMOJb30BaHNS.

Knaccudukauus Tpyd 13 nonnatuneHa NpoBOAMTCS N0 3HAYEHNIO MUHMASIbHOW AnnTenbHOM npoYHocTr (MRS)
1 CTaHOAPTHOMY pa3MepHOMY COOTHOLEeHUIO (SDR).

Tunopasmepbl Tpy6, NpUMeHsieMble OJ1i CTPOUTENLCTBA ra30MNpoOBOAOB NpuBeAeHbl B Tabnuue 5, roe HoMu-
HaJIbHbIA HAPYXHbIA ANaMeTpP COOTBETCTBYET MUHUMAJIbHOMY CPeAHEMY HapyXHOMY AMaMeTpy, a 3a oBalib-
HOCTb MPUHMMAIOT Pa3HOCTb MEXAY MakKCUMasibHbIM M MUHUMAaJIbHBIM HapyXHbIM AMaMeTpaMn, N3MepeHHbIMU
B OHOM CceYeHunn Tpyobl. TpyObl 4151 ra30MNpoBOA0B M3rOTaBIMBAOTCS U3 NONNSTUIEHA C MUHUMAJTbHOW OJINTENbHOMN
npoyHocTbio MRS 10,0 MMa (M3 100).

TeopeTuyeckun, ncnonbays Tpybbl C 0ANHaKOBbLIM 3Ha4YeHnemM SDR, Ho pasnnyHbiM MRS, MOXHO NpPOeKTUPOBaTb
razonpoBoabl C pas3nnyHbiM KOadPULUMeHTOM 3anaca npoyHocTun C. [lonycTumoe gasnieHne B Tpybax ns pasnny-
HbIX MapOoK nonnatuneHa ansa Takenn. + 20°C n sBpemenun 50 net, paccynTaHHOE B COOTBETCTBUMN C TPEOOBAHUAMU
FOCT P 50838-2009, npuBeneHo B Tabnuue 5.

Tabnuua 5
Paamepsbi Tpyo no
T SDR26 SDR21 SDR17,6

AvameTp, MM TonwuHa CTeHKU, MM

8 C © = C o 8 C © = 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 2,9 +0,4
63 +0,4 2,5 +0,4 3,0 +0,4 3,6 +0,5
75 +0,5 2,9 +0,4 3,6 +0,5 4,3 +0,6
90 +0,6 3,5 +0,5 4,3 +0,6 5,2 +0,7
110 +0,7 4,2 +0,6 5,3 +0,7 6,3 +0,8
125 +0,8 4,8 +0,6 6,0 +0,7 7,1 +0,9
140 +0,9 5,4 +0,7 6,7 +0,8 8,0 +0,9
160 +1,0 6,2 +0,8 7.7 +0,9 9,1 +1,1
180 +1,1 6,9 +0,8 8,6 +1,0 10,3 +1,2
200 +1,2 7,7 +0,9 9,6 +1,1 11,4 +1,3
225 +1,4 8,6 +1,0 10,8 +1,2 12,8 +1,4
250 +1,5 9,6 +1,1 11,9 +1,3 14,2 +1,6
280 +1,7 10,7 +1,2 13,4 +1,5 15,9 +1,7
315 +1,9 12,1 +1,4 15,0 +1,6 17,9 +1,9
355 +2,2 13,6 +1,5 16,9 +1,8 20,1 +2,2
400 +2,4 15,3 +1,7 19,1 +2,1 22,7 +2,4
450 +2,7 17,2 +1,9 21,5 +2,3 25,5 +2,7
500 +3,0 19,1 +2,1 23,9 +2,5 28,3 +3,0
560 +3,4 21,4 +2,3 26,7 +2,8 31,7 +3,3
630 +3,8 241 +2,6 30,0 +3,1 35,7 +3,7
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3HauyeHune koadpoduumeHTta C npuHumatot no CHul 42-01-2002 B 3aBMCMMOCTU OT TpebOBaHWUIM K HAAEXHOCTH
TOrO WAN MHOTO y4acTka.
Macca Tpy6 npueeneHa B Tabnvue 6.

TpyO6bl N3roTOBASIOTCS B NPSIMbIX OTPE3Kax 1 B 6yxTax, a Tpyobl anameTpom 125 MM 1 6onee BbiNycKaloTCs TOSIbKO
B NPSAMbIX oTpe3kax. [AnnHa Tpyd B NpsiMbIX OTpe3kax coctaBnsaeT oT 5 M go 12 m ¢ kpaTtHocThio 0,25 M, npenenb-
HOE OTK/IOHEeHWE AJINHbI OT HOMUHaNbHOM £1 %. MpenenbHOe OTKIIOHEHWE ANVHBI TPYO B ByxTax OT HOMUHANbHOM
coctaBnseT +1,5 %.

MocTtaBka Tpyb ocyLecTBnseTcs naptTuamu. lNMapTnen cuMTaeTcsa KoNM4ecTBo TPYO 04HOro pa3Mepa (HOMUHANILHOrO
HapPY>XHOro AnameTpa v TONLLMHBI CTEHKWN), U3roTOBASIEMbIX U3 CbIPbst OAHOM MaPKWN UM HA OAHOMN TEXHOIOMMYECKOMN
JINHUWN N CONPOBOXAAEMbIX OAHUM JOKYMEHTOM O Ka4ecTBe, CoAepXaLlmm:

* HaMMeHOoBaHWe 1 (M) ToBapPHbIV 3HaK NPeanpUATUS-U3roToBUTENS;

* HOMEP NapTUU 1 Aaty U3roTOBNEHUS;

¢ yCcnoBHoe 0603Ha4YeHve TPyObl;

* pasmep napTum B MeTpax;

* Mapky Cblpbs;

* YCJI0BUSA N CPOKM XPAHEHUS;

¢ pe3ynbTaThbl UCMbITaHUS UKW MOATBEPXAEHNE O COOTBETCTBUN KayecTBa Tpyd TpeboBaHUsAIM cTaHaapTa.

rOCT P 50838-2009

B MUNNTIMMETPAX

SDR13,6 SDR11 g
TonwmHa CTEHKU, MM § E
= x % - a
g 5 3 g5 3 g5 3 25 EFN
T I T ac Oonmrx
- - - - 2,3 +0,4 3,0 +0,4 1,2
- - - - 2,3 +0,4 3,0 +0,4 1,2
- - 2,4 +0,4 3,0 +0,4 3,6 +0,5 1,3
2,4 +0,4 3,0 +0,4 3,7 +0,5 4,5 +0,6 1,4
3,0 +0,4 3,7 +0,5 4,6 +0,6 5,6 +0,7 1,4
3,8 +0,5 4,7 +0,6 5,8 +0,7 7,1 +0,9 1,5
4,5 +0,6 5,6 +0,7 6,8 +0,8 8,4 +1,0 1,6
5,4 +0,7 6,7 +0,8 8,2 +1,0 10,1 +1,2 1,8
6,6 +0,8 8,1 +1,0 10,0 +1,1 12,3 +1,4 2,2
7,4 +0,9 9,2 +1,1 11,4 +1,3 14,0 +1,5 2,5
8,3 +1,0 10,3 +1,2 12,7 +1,4 15,7 +1,7 2,8
9,5 +1,1 11,8 +1,3 14,6 +1,6 17,9 +1,9 3,2
10,7 +1,2 13,3 +1,5 16,4 +1,8 20,1 +2,2 3,6
11,9 +1,3 14,7 +1,6 18,2 +2,0 22,4 +2,4 4,0
13,4 +1,5 16,6 +1,8 20,5 +2,2 25,2 +2,7 4,5
14,8 +1,6 18,4 +2,0 22,7 +2,4 27,9 +2,9 5,0
16,6 +1,8 20,6 +2,2 25,4 +2,7 31,3 +3,3 9,8
18,7 +2,0 23,2 +2,5 28,6 +3,0 35,2 +3,7 11,1
21,1 +2,3 26,1 +2,8 32,2 +3,4 39,7 +4,1 12,5
23,7 +2,5 294 +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 Tpy6
n3 N3 100 gnga razonpoeogoe no FOCT P 50838-2009

HomuHanbHbIi HApYXXHbIhn  SDR26 SDR21 SDR17,6 SDR17 SDR13,6 SDR11
AvameTtp d, MM PacueTHas macca 1m Tpy6, 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
a0 0,979 1,19 1,41 1,47 1,78 2,14 2,57
110 1,43 1,79 2,09 2,18 2,64 3,17 3,82
125 1,85 2,28 2,69 2,78 3,41 4,12 4,92
140 2,33 2,86 3,37 3,50 4,26 5,13 6,18
160 3,06 3,75 4,40 4,56 5,56 6,74 8,05
180 3,82 4,71 5,58 577 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 54,1 65,4 78,3
560 36,7 45,3 53,2 55,6 67,8 81,9 -
630 46,5 57,1 67,3 70,3 85,7 104 -

NMpumedaHns

1. PacuetHast Mmacca 1 M Tpyb BblYyvcaeHa rnpy niaoTHOCTY noanatuneHa 960 kr/M3 ¢ y4eToM nosoBUHbI 4OMYCKOB Ha TOLUMHY
CTEHKU 1 CPenHWUI HapyXHbIA ANMETP.

2. Mpw narotoBneHum Tpy6 NIOTHOCTbIO p, OT/IMYaroLesicss ot 960 kr/Mm°, 3HadeHve, npyuBeaeHHOe B TabvLe, yMHOXaIoT Ha
kosppuumeHT K =p/960

Ha Tpybax HaHeceHa MapkMpoBKa CoAepXkallias: HanMeHoBaHMe NpPeanpuaTUa-n3roToBUTENS, YCI0BHOE 060-
3HavyeHve Tpybbl, N napTin, oaty U3arotToBneHus (Mecsu, roq).

Mpumep MapkupoBku Tpyb ana razonposonos 13 M3 100, SDR11, HOMUHANBLHLIM HAPYXHbLIM AnameTpom 200 MM
1 HOMUHaNbHOM TONLWWHOM cTeHkn 18,2 mm, Ne naptumn 503, narotoeneHHbix B pepane 2014 ropa:

UKATJIACT 115 100 TA3 SDR 11 - 200 x 18,2 TOCT P 50838-2009 503 02. 2014

lMpumep o6o3HayeHvs Tovi e TpyObl NPy 3akase:
Tpy6a 13 100 TA3 SDR 11 - 200 x 18,2 TOCT P 50838-2009.
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lNMpunoxenne I
lpynnbl n kaTeropumn TexHonoruueckux Tpybonpoeoaos

Knacc onacHocTu BpegHbix BeltecTs onpegenstoT no NOCT 12.1.005-88 n FOCT 12.1.007-76 ¢ n3am. BpenHble
BeLLecTBa 4-ro knacca onacHoOCTU CllelyeT OTHOCUTb: NoXapoonacHsle — k rpynne b, Heroptoyne — k rpynne B. Jo-
NyCKaeTCs NOBbILIATL KATEropuio AJ18 TPYGONPOBOAO0B rpynnbl B, npeaHa3HavyeHHbIX 47181 TPaHCNOPTUPOBKY BELLECTB,
nepepbIBbl B N0AAYE KOTOPbIX MOIYyT MPUBECTU K aBAPUIAHON CUTYaLMU IV OCTAHOBKE OCHOBHOIO TEXHOIOMMYECKOro
rnpouecca Ha NpeanpuaTun.

Tabnuua 7
Fpynnbl n KaTeropun TEXHONIOrM4EeCKNX TPy0onNpoBoaoB

Karteropusa
TpyGonpoBoaos

TpaHcnopTUpyeMmbie BelecTBa

a) BogHble pacTBOpbl CEPHOI U CONSAHOM KUCNOT N eOKMX LLIENIOYEN |
B KOHLEHTPaUUsAX, K KOTOPbIM MaTepuan Tpyd XMMUYeCcKn CToek

6) BpeaHble BewecTBa 3-ro knacca onacHoCTU, K KOTOPbIM I
MaTtepuan XuMnyeckn Ctoek

a) Moptoume rasbl (IT), K KOTOPbIM MaTepuan Tpyd XMMMUYECKN CTOEK |

6) JlerkoBocnnameHsiiowmecs xunakoctu (J1IBX) ¢c Temnepatypori
BCMbILLUKY B 3aKPbITOM TUrJe CBbile 28°C, K KOTOpbIM Matepuan Il
TPy XMMNYECKN CTOEK

B) Moptoune xunakoctn (MXK) n roptoune Bewectaa (I'B), kK kKoTOpbIM M
martepuan Tpyd XMMMYeckn ctoek

a) TpyaHoroptodue (TT) n Heroptodme (HIM) BelecTsa, K KOTOPbIM
Martepuan Tpyo:

B ® OTHOCUTENIbHO XMMMNYECKN CTOEK v

® XUIMUYECKUN CTOEK Vv
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Mpunoxenue [

lny6uHa 3anoxeHns HanopHsix Tpy6 u3 M3 npu nx ncnonb3oBaHUM B ceTax
CAOMOTEYHOU KaHaNM3aumm

Tabnvua 8
FnyOuHa 3anoXeHus KaHaNU3auMoHHbIX TPYO n3 NI (npun konecHoit Harpy3ke HK-80%)

HapyxHbiii | CraHmapTHoe [nybuHa 3an0xeHms, M Bug
AvameTp, pasmepHoe B neckax B MIMHUCTBIX FPYHTaX YINOTHEHNS
MM OTHOLLEHNE (p=0,0018 kr/cm* ) (p=0,002 kr/cn ) 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
710
SDR17,6 + 5,2 B
SDR17,6 + + M
SDR 26 6,8 4 B
SDR 26 + + M
800
SDR17,6 + 5,2 B
SDR17,6 + + M
SDR 41 5,2 2,3 B
SDR 41 + + M
900
SDR 26 6,8 4 B
SDR26 + + M
SDR 41 5,2 2,3 B
SDR 41 + + M
1000
SDR 26 6,8 4 B
SDR 26 + + M
SDR 41 5,2 2,3 B
SDR 41 + + M
1200 SDR 26 6,8 4 B
SDR 26 + + M

Mpumeyanue: 1. B TabnvLe npyHATLI CeAYLLNE YC/I0BHbIE 0003HAYEHUSI: MIOC — TPYObl MOXHO yK/1a4bIBaTh HA rI1yOuHYy
20 8 M; B — yrnnoTHeHune rpyHTa Bpy4YHYyIo (KOS OUUNEHT yrnnoTHEHVs He meHee 0,92); M — MmexaHn4yeckoe yriioTHEHNE rpyHTa
(KoapPuLUmMeHT yrnoTHeHns He meHee 0,97).

2. bes cneunasibHOro yriIoTHeHUsI FPYHTOB A0NyCTUMa yknazaka Tpy6 u3 19 ctaHaapTHbIM PpasMepHbIM OTHOLLIeHneM SDR 26
B rieckax cpefHei KpyrnHoCcTy Ha ri1younHy A0 6 M v cTaHAapTHLIM pa3MepHbIM OTHoLueHnem SDR 17,6 B CyXuX [MIMHUCTbIX MPYH-
Tax Ha riyouHy 4o 4 m.

* HK 80 - HopmaTtvBHasi Harpy3ka, CoCTosiLLas U3 OANHOYHOV MaLLMHbl Ha KOJIeECHOM xo4y, Becom 785kH (80t1c)
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