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e 1. BBEAEHUE

Tpybbl 1 dutnHrM TEBO technics m3rotosneHbl 13
coBpeMeHHoro matepuana — Polypropylene Random
Copolymer («PaHgom cononvmep» PP-R 11n 3) 1 BbI-
nycKatoTCs B LUMPOKOM AMana3oHe AvameTpos. [po-
aykumsa TEBO technics npefHa3Ha4eHa 415 MOHTaxa
TpyOONPOBOAOB PA3fIMYHOIO Ha3HAYEHMS: CUCTEM
XOMNOLHOro, ropsyero BOAOCHAOXEHNs, OTOMEHNS
1 TEXHOMOMMYECKNX TPyOONpPOBOAOB NULLEBOM U X1~
MUYECKOM MPOMBbILLAIEHHOCTU, Npor3BoacTBa. TEBO
technics - 3To eBponeiickue NPoN3BOACTBEHHbIE
NVHWN, eBPOMencKoe Cbipbe, KOHTPOJIb KayecTBa
npoaykuuu. TEBO technics — BblcOkOTexHOMO-
rMyHas NPoAYKLSA NpeKpacHoro kayecTsa, 6na-

ropapsi KOTopou noTpebuTenb MoxeT nonydyaTb
M NCMoNb30BaTh YMCTYIO MUTLEBYIO BOAY.

Pe3ynbTaTbl MpoBeAeHHbIX TabopaTopHbIX U CepTu-
PUKALMOHHBIX WCMbITAHWA MOKAa3bIBAlOT, YTO Tex-
HUYecKme xapaktepuctmkn Tpy6 n dutnHros TEBO
technics cootBeTcTBYIOT HOpMaMm cTaHgapTos [OCT,
DIN n TSE.

Tpy6bl 1 bnTHIM TEBO technics oTBeYaloT camMbiM
COBpeMEHHbIM  TpeboBaHWAM,  MPeabsBASEMbIM
K NPOAYKUMM, KaK CO CTOPOHbI Npon3BoACTBa (Tex-
HOMOMMYHOCTb, Ka4ecTBO, MaTepUanoemMKocTb), Tak
N CO CTOPOHbI NOTPEOUTENS: aCCOPTUMEHT, HageX-
HOCTb, [OIFTOBEYHOCTb, 3CTETUYHOCTD.

3 2. MPEMMYLLIECTBA UCMOJIb3OBAHUSA TPYB
N GUTUHIOB TEBO TECHNICS U3 MOAVMPOMUNEHA
«PAHA,OM COMOJIMMEP» PP-R (TWM 3)

MexaHu4eckmne 1 TepMrYeckmne CBOMCTBA NONMMPONMIEHOBbIX TPYO NpvBeaeHs! B Tabn. 1.
MonunponuneH obnagaet cnefyiowMn NpenmyLLECTBAMN, ONPeAeNAoLLIMMN BbICOKOE Ka4ecTBO M3roToB-

NEHHbIX U3 HEro U3Aenunn:

a YCTOMYMBOCTb K BO3OENCTBUIO MOBbILEHHOM
Temnepatypsl. MonunponuneH Gonee AonroBeveH,
4yem Lpyrve matepuansl, UCMOfb3yeMble B JaHHOM
obnacTu.

D | OTCyTCTBME PXKaBYMHbI, KOPPO3UW, pacnana,
FHUWeHWs, TPsA3Kn, W3BECTKOBbLIX OTNIOXEHWUM B Tpy-
0ax 1 PUTWHrax nossonset n3bexaTb yMeHbLUEHNS
BHYTpPeHHero fnameTpa Tpybonposoga 1, Takum 00-
pa3oM, 1X NPOMyCKHas CMocoOHOCTb OCTaeTCs Hem3-
MeHHOW B Te4eHWe ASINTENbHOrO BPEMEHMN.

€ Mpu HaanexaLLeM XpaHeHUN ANUTENBHO CoXpa-
HseT nepBoHaYanbHylo hopMy, MPOYHOCTHbIE, TeM-
nepaTypHble U XMMUYeCKMe CBOCTBA.

> ] MposBNSeT BbICOKYIO YCTONYMBOCTb K LUMPOKOMY
CNEeKTPY OpraHWYecknX 1 HeopraHM4eckmx CoennHe-
HURN.

a VIMeeT He3HaYUTENbHbIN KOIMPDULIMEHT TPEHUS:
NMOBEPXHOCTb YMCTas W rNajKasa W He yoepXuBaeTr
B MVKPOMOpax Apyrue Yactuubl.

a Tpybonposogb! 13 PP-R mMoryT GbITb nerko noa-
coeflvHeHbl K ApyrnM TpybonpoBoAam, U3roToBeH-

HbIM 13 Pa3nn4YHbIX MaTepuanos (cTanb, Meap, Me-
TaNnonnacTuk).

a CoepguHeHume PP-R nerko ocyuiectsasercs npwm
nomolm cBapkm (Anddy3moHHas ceapka). Takoe
coeflMHeHWe OYeHb MPOYHO N He MPUBOAUT K K3-
MeHEHMIO BHYTpPeHHero Anametpa Tpybonposoga
(c™m. pa3gen 5).

e Tpybbl 1 GUTUHIM M3 NonunponuieHa «PaHaoM
cononnmep» PP-R (T1n 3) obnagatoT ManbiM BeCOM
1 NIerko TPaHCNOPTUPYIOTCS, 13-3a Yero CoKpaLlatoT-
€S pacxofbl Ha WX MorpysKky 1 nepesosky (Tabn. 2,).
OHW NpOCTbl B MOHTaXe 1 6e30nacHbl Ans 340po-
BbS.

a Mponykums TEBO technics BKkloYaeT WMPOKUIA
aCCOPTUMEHT TPYO M COEAMHUTENbHBIX 3M1EMEHTOB
anametpom ot 20 fo 160 MM, 4TO NO3BONSET MOHTU -
poBaTb TPyOONPOBOAHbIE CUCTEMBI OO0 CIOXHO-
cv (cm. pasgen 4).

a JNHenHbin psig npozykumn TEBO technics
BKJl0YaeT B cebsi TpyObl, apMUPOBaAHHbIE:
— anloOMWHWEM, YMEHbLUAIOWMM TemnepaTypHble

W NIMHENHbIe paclumpeHus TpyO 1 NPOHUKHOBEHWE — CTeKNOBOMOKHOM, npuaalowmm Tpybam TEBO

KUCIIOPOAA B TEMIOHOCWTENb, YTO Mo3BoniseT npu- technics GosbLUYIO MOMEpedHyIo XecTkoCTb 1 obe-

MEHSTb X B CUCTEMAX OTOMEHNS; cneyuBatolLem Gosnee Nerknin MoHTax, Tak Kak npu
cBapke Tpyb He TpebyeTcs 3a4mcTKa.

e 3. XAPAKTEPUCTUKUN CUCTEMbI TEBO technics
MEXAHUYECKME N TEPMUYECKME CBOVCTBA MONMMPOMNUIEHOBBIX TPYB TEBO technics.

Tabnuua 1
. EpnHunLbl

420

KuHematnyeckas BA3KOCTb 1SO 1191 cm3/r 500
1SO 1133
MHpeKkc nnaBneHuns Mpouenypa 18 /10 MUH. 0,5
Mpouenypa 20 1,5

MnotHocTb ISOR 1183 r/cm3 0,900
TemnepaTypa camoBO3ropaHua ASTM D 1929/68 °C 360
TemnepaTypa Hayana nnasseHus FOCT 21553-76 °C 140-150
HanpsxeHue paspbiBa H/mm2 40
lNpepen TeKyyecTn Npu pacTaXXeHnn ISO/R527 FOCT 11262-80 H/mMm2 22-23
YanuHeHve npu paspbise ISO/R527 FOCT 11262-80 % 800
TBepaocCTb Npv BAABNMBAHUN 1SO 2039 (H358/30) H/mm2 40
Mogaynb ynpyroctu ISO 178 H/mm2 800
KoadduupmeHT TennoBoro pacumpeHus VDE 0304 Yactb 1 Mm/mT°C 0,15
TennonposogHocTb npu 20 °C DIN 52612 Bt/mT°C 0,24
BennunHa sKBUBaNEHTHON PaBHOMEPHO3EPHMWCTON
LIepOX0BaTOCTN MM 25007
MuvHUManbHbIN pagnyc usrnba 8xdH
YnenbHas TeNN0emMKoCTb rOCT 23630.1-79 KOX/Kr T°C 1,73
PA3MEPbI U MACCA TPYB N3 PP-R HOPMWUPYIOTCS DIN 8077. Tabnuua 2

Anametp TonwmHa cTeHKN, MM 1 TeopeTuyeckas macca 1 M Tpy6bl, Kr

YcnoBHbIi
Hapy»Hbiii, Mm | npoxopn
(Ay)

Homu- OtknoHe- = moi-  Homu-  OTKnoHe- Mcaac- 1031;:';'_ Homn-  Otknone- Mcaac- 1031;;'\;_
Han Hne Mbl Han Hue o | Gai Han Hne o | A
20 +03 15 1/2 19 +04 0,107 0,206 34 +0,6 0,172 0,137
25 +03 20 3/4 23 +04 0,164 0,327 4,2 +0,7 0,226 0,216
32 +03 25 1 3,0 +0,5 0,267 0,531 54 +0,8 0434 0,353
40 +04 32 11/4 37 +06 0412 0,834 6,7 +0,9 0,671 0,556
50 +0,5 40 11/2 4,6 +0,7 0,638 1,307 8,4 +1,1 1,050 0,866
63 +06 50 2 58 +0,8 1,010 2,075 10,5 +1.3 1,650 1,385
75 +0,7 65 21/2 6,9 +0,9 142 2941 12,5 +1,5 2,340 1,963
90 +09 80 3 8,2 +1,1 2,030 4,254 15,0 +1,7 3,360 2,827
110 +1,0 100 4 10,0 +1,2 3,01 6,362 18,4 +1,8 4,460 4,208
125 +1,2 125 5 11,4 +1,4 3,91 8,199 20,8 +2,2 6,47 5,460
160 +15 150 6 14,6 +1,6 6,38 13,430 26,6 +2,8 106 8953
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3.1. 3ABUCUMOCTb CPOKA CJTYXKBbl TPYB TEBO technics OT BO3AENCTBUSA
TEMNEPATYPbI N JABJIEHASA

TNaBHbIM Ka4eCcTBEHHbLIM MOKa3aTeiemM MoSIMMEpPHbIX HaMoOPHbIX TPYO SABNSETCS UX LONrOBEYHOCTb, TO eCTb
LnuTenbHas NPOYHOCTb. B HacTosLee Bpemst 3TOT NapameTp MOXET ObITb OnpefeneH nyTeM nNpoBefeHUs UC-
nbiTaHWM 06pasuoB Tpyd METOAAMU UCKYCCTBEHHOO CTapeHWs MoNMNPOonuieHa nog Bo3AencTBreM Tenso-
BOW Harpy3ku. [lonroBeyHocts TpyO TEBO technics 3aBncuT oT paboyero AaeneHus v paboden Temnepary-
pbl. Tpybonposoasl TEBO technics, M3roToBneHHble 13 NOAUMPONMAEeHa, MOTyT 3KCNyaTMPOBaThCs B Teye-
HWe LNNTENbHOrO BPeMeHMU.

[1nsi nonyveHns KpMBbIX [ONTOBEYHOCTU TPYO v uTMHIoB 13 PP-R npw Temnepatypax ot 20 fo 100 °C 6binn
npoBefeHbl OOLLIMPHbIE UCCNefoBaHMs. B3anMMoCBsA3b Mexay TemnepaTypon, AaBreHneM TpaHcnopTupye-
MOW XWAKOCTU 1 JONroBE4HOCTbIO TPYO 13 PP-R nprBefeHsl B «PacyeTax cpoka KkcnnyaTaLmm nonmnponm-
NeHoBbIX TPYD NpW HopManbHbIX ycnoBusx T.M. «TEBO technics» B 3aBUCMMOCTM OT ANWTENBHOCTL OTOMM-
TeNbHOrO Ce30Ha, AaBIEHVA 1 TeMMNepaTypbl TEMNIOHOCUTENS ANA HEKOTOPbIX ropofos Poccum» (http://www.
tebo.ru/upload/iblock /46 /dwseri%20zleli%20mvfybo%2023.08.2011.pdf). Mpu HopManbHbIX yCIOBMAX
3KCNyaTaLuum cpenHuii cpok cnyxbbl Tpyo — 50 neT Ans xonofHoro BofocHabxeHWs v 25 neT 4nis ropsyero.
Ecnu TpyObl NnoABeprnch KpaTkoBpeMeHHOMY BO3AeNCTBMIO TeMnepaTypbl 100°C, 3To He NpuBedeT K Heobpa-
TUMOMY M3MEHeHMNIO (DU3NHECKMX U XMMUNYECKMX CBOMCTB MaTepunana.

Mpwv aHanu3e NpUBeOEHHbBIX HXEe 3aBNUCMMOCTeN JONrOBEYHOCTV OT AABIEHNA 1 TeMnepaTypbl CNeayeT yyu-
TbIBaTb, YTO PeasibHbIN CPOK CNy>KObl MONMMPONUIEHOBLIX TPYD CKNaAbIBAETCS U3 BPEMEHHbIX MPOMEXYTKOB,
COOTBETCTBYIOLLMX PA3fMYHBbIM TEMMepaTypaM 1 LaBeHVsaM. Hanpumep, oTonuTenbHbIn ce30H ¢ 10 okTabps
no 10 masi no TemnepaTtype TennoHocuTens B cpegHeM coctasnseT 40% OT MakCMMalnbHOW TemMnepaTypsbl, a
B JIETHU NepUOL, OTOMNseHne oTcyTcTBYeT. COOTBETCTBEHHO, BbIpabOTKa pecypca 3a OAMH KaneH4apHbIV rof,
Oynet npmbnmsntensHo 0,25 roaa, B 3aBUCUMOCTY OT YKa3aHHOW [LOArOBEYHOCTM NP MakCUManbHOM OToNK-
TenbHoM Temnepatype (Ans KaXk4oro oTonuTeNnsHOro rpadyvika v AaBneHus B cUcTeMe MOXeT ObiTb npov3Be-
LleH Oonee TOYHbI YacTHbIN pacyeT).

3.2. TMITMEHWYECKWUE CBONCTBA

TpybonposogHble cucteMbl TEBO technics 6e3onacHbl 418 TPaHCMOPTUPOBKM NMUTLEBOW BOLbI, COOTBETCTBY -
I0T BCEM rOCyAapCTBEHHbIM HOPMaM 6e3onacHoCTU Ans 300poBba. Mpoaykums TEBO technics ceptudnumpo-
BaHa B Poccum 1 nmeeT Mrnenmdeckmnn ceptudmkat PO.

3.3. 3BYKOM3onauuns

Bnaropaps ceoncTBaM MaTepumana 1 60SbLIOW TONLLMHE CTEeHOK, TPpYObI 1 huTnH TEBO technics xapakTepu-
3YI0TCA HU3KOM Nepeaayent LyMoB, 0BpasyioLLmMXCst MpY MPOTeKaHUM MO HAM XUOKOCTeN.

TpyObl He Hy>XAal0TCA B AOMONHUTENBHOM LLYMOW30MALMM U, COOTBETCTBEHHO, CO3LA0T B MOMELLEHNAX MaK-
CMManbHO KOMOPTHbIE YCNIOBWA MO LLYMOBOW Harpyske.

'I'EBOO TEXHWYECKOE PYKOBO/CTBO
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3.4. TEMJIONPOBOAHOCTb

Hu3kas TennonpoBOAHOCTL, KOTOpOM obnafaeT matepuar, rapaHTupyeT Hebombluve notepu Tenna npu
TPaHCMOPTMPOBKe TemnoHocuTens. CpaBHUTENbHbIE XapakTepuUCTUKL TennonpoBoaHocTy (npu 20°C) nonu-
MponuieHa 1 MeTasoB, LUMPOKO MPUMeHsieMbIX Ans TPyOOoNpoBOAOB ropsyelt 1 XONOAHOM BOAbI 1 OTOMNe-
HUSl, MOXHO MOCMOTPETH B Tabs. 4.

Tabnuua 4

3HaueHue Tenno- |[EguHnLbl n3me-
MNMonunponunex 0,24 B1/mT°C
Cranb 45+60 Br/mMT°C

3.5. NPOAYKTbI N3 PP-R N NOXXAPHAA BE3OMNACHOCTb

MoXapHO-TeXHUYECKe XapakTePUCTUKM TPyD 1 coefMHUTENbHBLIX AeTanei U3 nonunponuneHa (onpenene-
HWA B COOTBETCTBMN C HopMamMm noxapHow 6esonacHoctu HIMB 244-97):

e Fpynna roptouectu '3 (onpenenera 8 cootsetctein ¢ TOCT 30244-94 no Temnepatype
ropeHms 360°C).
5> ) Ipynna BocnnameHsiemoctn B3 (nerkosocnnamensiemsle) no FOCT 30402-96.

a AbiMoo6pasytowas cnocobHoctb A3 no MOCT 12.1.004-89, n. 4.18.
e TOKCMYHOCTb NPOAYKTOB ropeHus T2.
e Ipynna pacnpoctpaHeHus nnameHun PMN4 (cunbHopacnpocTpansiowme) no FOCT P51032-97.

3.6. METOAbI MPEAOTBPALLEHUA NMO>XXAPA

TpyObl 1 hrtmHMM TEBO technics cooTBeTCTBYIOT TpeboBaHMAM K MaTepuanam krnacca B3. TpyObl 0ObI4HO 130-
TIMPYIOTCSH MPY MOMOLLLN OFHEYMOPHOIO MOKPbITUS, 4715 TOrO YTOObI MCKMIOYNTL BO3MOXHOCTb BO3ropaHus. Mpn
npoknaake Tpy® BHYTPW CTeH 3AaHNI AOMXKHb! ObiTb COBMOAEHBI BCE HOPMbI NOXAPHOM Oe30MacHOCTH.

3.7. YCTONYMNBOCTD K YNIbTPAD®UNONIETOBOMY U3JNTYYEHUIO

HeraTtnsHoe Bo3aencTBME yNbTPaMONETOBOrO N3MYHEHNS 1 COMHEYHBIX Jy4el Ha CPOoK CNy>XXObl MNacTUKo-
BbIX TPy6 M3BecTHO fasHo. Mpopykums TEBO technics n3rotasnmneaetcs ¢ 4ob6aBneHNeM ybTpaproneToBbIx
CTabunM3aTopoB, HTO 3HAYUTENBHO CHXKAET [eCTPYKTUBHOE BO3LENCTBYIE YbTPA(UONETOBOIO U3NyYeHNs 1
COMHEYHbIX Nyyert Ha TpyObl 1 pUTUHIM 13 PP-R TEBO technics.
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e 4. KATAJIOr npOAyKUnMn
4.1. TPYBbI TEBO technics PN10, PN20

TPYBA TEBO technics PN10

MoxeT ucnonb3osaTbca AnNA XO- Kop (cep.) Kopg(6en) Dmm Smm VYnak.,wr.
NOAHOro nNUTbEBOro N TexHun4e- 016010102 015010102 20 1,9 4/100
CKoro BO,ﬂOCHaG)KeHI/IFI, B CuCTe- 016010103 015010103 25 2,3 4/80
Max Mnofauyn CxKatoro Bo3fyxa n 016010104 015010104 32 3,0 4/40
Apyrmx JKUOKOCTEN. 016010105 015010105 40 37 4/20
016010106 015010106 50 4,6 4/20
016010107 015010107 63 58 4/12
016010108 015010108 75 6,9 4/8
016010109 015010109 90 8,2 4/8
016010110 015010110 110 10,0 4/4
015010111 125 11,4 4/4
015010112 160 14,6 4/4

TPYBA TEBO technics PN20

MoxeT ncnonb3osaTtbca ANA ro- Kogp (cep.) Kog(6en.) Dmm Smm VYnak., wr.
pAYero n xonogHoro BO,IlOCHa6- 016010202 015010202 20 34 4/100
KeHunA, B cnctemax nofayn cKato- 016010203 015010203 25 4,2 4/80
ro BO3/iyXa 1 APYrnX XUAKOCTEN. 016010204 015010204 32 54 4/40
016010205 015010205 40 6,7 4/20
016010206 015010206 50 8,4 4/20
016010207 015010207 63 10,5 4/12
016010208 015010208 75 12,5 4/8
016010209 015010209 90 15,0 4/8
016010210 015010210 110 18,4 4/4
015010211 125 20,8 4/4
015010212 160 26,6 4/4
015010202-02 20 34 2/100
015010203-02 25 4,2 2/80
015010204-02 32 54 2/40
015010205-02 40 6,7 2/20

4.2. TPYBbl TEBO technics PN25, APMUPOBAHHbIE
NEP®OPUPOBAHHOU ANNIOMWHUNEBOU ®OJIbION

TPYBA TEBO technics PN25 APMUPOBAHHAA AJTIOMUHUEM (PPR/AL/PPR)

ANOMUHWEBBIN CNON pr6b| PN 25 Kop (cep.) Kop(6en) Dmm S*mm VYnak., wr.
obecneunBaert: 016010302 015010302 20 4,0 4/80
1. CHuXeHne KOB(I)(I)VIL[VIGHTB Te- 016010303 015010303 25 5,0 4/60
MJIOBOro pacwnpeHns pr6bl B5 016010304 015010304 32 6,4 4/40
pa3, Ao 3HayeHuA 0,03 Mm/m X t°C. 016010305 015010305 40 8,0 4/20
2. HenpoHMKHOBEHMe Kucopoaa 016010306 | 015010306 | 50 | 100 | 4/20
Ty 016010307 | 015010307 | 63 [ 126 | 4/12
016010308 015010308 75 15,0 4/8
016010309 015010309 90 18,0 4/8
016010310 015010310 110 22,0 4/4

MprmeyaHme: S* — TonwwmMHa CTeHKM TPYGbl Mo daKTy.
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4.3. TPYBbl TEBO Masterpipe PN20, APMWPOBAHHbIE _
NEP®OPUPOBAHHOWN ANIOMWHMEBOW ®OJIbIr'ON B LLEHTPE

TPYBA TEBO Master pipe PN20, APMUPOBAHHAA AJIIOMUHUEM B LEHTPE

Tpy6bl TEBO Masterpipe npea- Koa (cep.) Koa(6en) D,mm S,mm Ynak.,wr.
Ha3HayeHbl ANA MOHTa)Ka CnCTem 016010602 015010602 20 34 4/80
X0nogHoro, ropavero Bo,qoma6— 016010603 015010603 25 4,2 4/60
»eHuaA u otornnieHns. OHa cocTouT 016010604 015010604 32 54 4/40
N3 NATU CNOEB: B UEHTpPE Mexay 016010605 015010605 40 6,7 4/20
BHYTPEHHVM 1 BHELWHWM CJI0AMU 016010606 015010606 50 8,4 4/20
O[JHOPOLHOTO  MOMMMPONUNEHa 016010607 015010607 63 | 105 4/12
3aKIIOYeH COW aloMUHUS, Coe- 016010608 | 015010608 | 75 | 125 4/8
,ClVIHeHHbIﬁ c obeunx CTOPOH C no- 016010609 015010609 90 15,0 4/8
JIMNPONUNEHOM CIIOAMM KNes. 016010610 015010610 110 18,4 4/4
015010602-02 20 3,4 2/80
015010603-02 25 4,2 2/60
015010604-02 32 54 2/40
015010605-02 40 6,7 2/20

4.4. TPYBbI TEBO technics, APMWUPOBAHHbIE CTEKJTOBOJIOKHOM

Tpy6bi TEBO technics Fiber (PP-R-GF), apMMpoBaHHble CTEKSTOBOSTIOKHOM, SBASOTCS MHOTOCIOMHBIMM M COCTO-
AT 13 Tpex cnoes: PP-R (13 ooHOpoAHOro nofvnponuneHa — 6enbin LugeT), PP-R-GF (13 cmecy nonvnponune-
Ha 1 CTEKIIOBOJIOKHA — 3eMeHbin LgeT), PP-R (13 ogHOPOAHOro MonMnponuieHa — Oenbiii LBeT).

X npenmyLlecTsa:

1. H13kni KO3 hULMEHT TENNOBOrO paclumperna — 0o 3HadveHus 0,05 mm/m x T°C.

2. bonbluas nonepeyHas XecTkocTb TpyObl No cpaBHeHMio ¢ PP-R Tpybamu.

3. Yo6CTBO MOHTaXa, T.K. NPy CBapke TpyObl 1 PUTUHIOB He TpebyeTCs 3a4mcTKa.

TPYBA TEBO technics SDR 7.4

KombuHypoBaHHaa Tpyba PP-R/

Kogp (6en.)

PP-R-GF/PP-R Bkntoyaet 3 cnos:

HaPYXHbI 1 BHYTPEHHWII COCTO- 015010502 20 28 4/100
@ AT U3 OAHOPOAHOrO nonvnponu- 015010503 25 35 4/80

neHa (6enblii UBeT), cpeaHNn — 13

CMecu MoNUNpPOnuIIEHa 1 CTeKIo- 015010504 32 44 4/40

BOJIOKHA (3eM1eHblii LBeT). 015010505 40 55 4/20

TPYBA TEBO technics PN20 SDR 6

KombuHupoBaHHas Tpyba PP-R/ Kop (cep.) Kop(6en.) D,mm S,mm Ynak. wr.

PP-R-GF/PP-R BkniouaeT 3 cnos: 016010402 015010402 20 | 34 4/80

HaPYXHbIi N BHYTPEHHWIA COCTO- 016010403 015010403 25 42 4/60

AT U3 OLHOPOLHOro MOAMNPONK- 016010404 015010404 32 54 4/40

neHa (6enblii UBeT), CpeaHUn — 13 016010405 015010405 40 6,7 4/20

CMecu NoNunNpPonuIeHa u CTekno- 016010406 015010406 50 84 4/20

BOJIOKHA (3eﬂeHbI|7| LlBeT). 016010407 015010407 63 10,5 4/12

016010408 015010408 75 12,5 4/8
016010409 015010409 90 15,0 4/8
016010410 015010410 110 184 4/4
015010402-02 20 34 2/100
015010403-02 25 4,2 2/80
015010404-02 32 54 2/40
015010405-02 40 6,7 2/20
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4.5. DUTUHIN TEBO technics

B 2010 roay cutnHr TEBO technics npetepneny pag n3MeHeHN: B KOHCTPYKLMIO UTUHIOB ObIIO 3aM0XKeHO
HeCKOMbKO MPUHLMNMANbHBIX PELLEHNIA, MOBbILAIOLLMX HALEXHOCTb U yA0OCTBO NPUMEHEHNS.

HoBble natyHHble 3n1eMeHTbl KOMOMHUPOBaHHbBIX UTUHIOB (purc. 1) nMetoT obpaTtHble NpoTodky (1, 2), obecne-
ymBatoLLme Bonee HageXHOE NPUMbIKaHME NaTyHHORN 1 NONNMNPONUAEHOBOW YacTen hUTKHra. FepMeTUHHOCTb
COELMHEHNSA COXPaHAETCA Aaxe MPW NOBbILLIEHHbIX MeXaHWNYeCcKNX Harpy3kax Ha PUTUHT, ynyyLwaloTcs rmapas-
NNYeckme XapakTePUCTUKM.

CneumanbHo co3fiaHHble KOHCTPYKTUBHBIE MieMeHTbl — MeTkM (1) Ha noBepxHocTK duTuHra (puc. 2, 3, 4) no-
3BOSAIOT HArISAHO ONPefeNnuTb ANMHY CBAapO4HOro nosicka pactpyba (utmHra. Hanmnume Takux MeTok ynpo-
LL|aeT NPOLLEeCC MOHTaXa MHXEHEPHbIX CUCTeM Ha ocHoBe PP-R Tpy6 dutmHros TEBO technics. MpononbHbie
MeTKM (2), HaHeCeHHble Ha NOBEPXHOCTb PUTUHIOB, MO3BOASIOT COOCHO CBapUThb TPYOLI 1 PUTUHII. (purc. 2, 3)
Bce hUTVHIM NpOLLK yCneLUHble NCMbITaHWsA B «HXeHepHOM LieHTpe «TpybonpoBoAsl U DKOMOMUs» Mo «CTON-
KOCTW (DUTUHIOB U MX COeMHEHMI € TpyGamm» no FOCT 52134-2003 no n. 5.1.17, 5.1.25.

/
Ny 1 7
Q / L 1
; \ I
2 ' ‘ L
2 ‘ l
|
PrcyHok 1 PrcyHok 2 PrcyHok 3 PucyHok 4
MY®TA COEAUHUTEJIbHAA
MpenHasHayeHa AnA coeANHEHNA MeX- Kop (cep.) Kog (6en.) Dmm Ynak., wr.
Ay coboli Tpy6 0AHOro AnameTpa. 016020102 015020102 20 90/900
016020103 015020103 25 50/600

016020104 015020104 32 30/300
016020105 015020105 40 20/200
016020106 015020106 50 12/108

016020107 015020107 63 6/60
016020108 015020108 75 6/30
016020109 015020109 90 2/24
016020110 015020110 110 1/10
016020111 015020111 125 /11
016020112 015020112 160 1/6

MYO®TA NEPEXOAHAA BH/HAP

MNpepHasHayeHa ansa coefuHeHnsa Tpy6 Kop (cep.) Kog(6en.) D, mm Ynak., wr.
1 GUTUHIOB Pa3HOro AnameTpa. 016020242 015020242 | 25x20 | 100/1000
016020244 015020244 | 32x25 | 50/500
016020247 015020247 | 40x32 | 30/240
016020251 015020251 | 50x40 | 20/200
016020256 015020256 | 63x50 | 10/100
\ 016020262 015020262 | 75x63 | 6/48
016020266 015020266 | 90x63 | 6/36
016020267 015020267 | 90x75 | 4/24
016020272 015020272 | 110x90 | 2/18

MYO®TA NEPEXOAHAA BH/HAP

MpepHasHauyeHa anAa coefuHeHWA TPy6 Kop (cep.) Kop(6en.) D, mm Ynak., wr.
1 GUTUHIOB Pa3HOTO AnameTpa. 016020243 015020243 | 32x20 | 50/600
016020245 015020245 | 40x20 | 40/400
016020246 015020246 | 40x25 | 30/300
016020248 015020248 | 50x20 | 20/240
016020249 015020249 | 50x25 | 20/240
016020250 015020250 | 50x32 | 20/240
016020253 015020253 | 63x25 | 10/120
016020254 015020254 | 63x32 | 10/100
016020255 015020255 | 63x40 | 10/100
016020261 015020261 | 75x50 | 12/60

MYO®OTA NEPEXOAHAA BH/BH

Kop (cep.) Kop (6en.) D, mm Ynak., wr. Kogp (cep.) Kop (6en.) D, mm Ynak., wr.
016020202 015020202 | 25x20 | 40/560 016020219 015020219 | 75x32 | 10/60
016020203 015020203 | 32x20 | 30/390 016020220 015020220 | 75x40 | 10/60
016020204 015020204 | 32x25 | 30/360 016020221 015020221 | 75x50 | 10/60
016020205 015020205 | 40x20 | 30/330 016020222 015020222 | 75x63 5/40
016020206 015020206 | 40x25 | 30/330 016020223 015020223 | 90x32 4/40
016020207 015020207 | 40x32 | 20/200 016020224 015020224 | 90x40 | 4/36
MpeaHasHaueHa ana coe- 016020208 015020208 | 50x20 | 20/200 016020225 015020225 | 90x50 | 4/36
OvHeHusa Tpy6 1 GUTUHroB 016020209 015020209 | 50x25 | 20/200 016020226 015020226 | 90x63 4/36
pasHoro gnameTpa. 016020210 015020210 | 50x32 | 15/150 016020227 015020227 | 90x75 2/24
016020211 015020211 | 50x40 | 15/120 016020229 015020229 | 110x50 |  1/20
016020212 015020212 | 63x20 | 10/80 016020230 015020230 | 110x63 |  1/20
016020213 015020213 | 63x25 | 10/80 016020231 015020231 | 110x75 |  1/20
016020214 015020214 | 63x32 | 10/80 016020232 015020232 | 110x90 | 1/15
016020215 015020215 | 63x40 | 10/80 016020233 015020233 [125x110|  1/11
016020216 015020216 | 63x50 6/60 016020234 015020234 [160x110|  1/8
MpenHasHaueHa fnsa nepexoga ¢ no- Kogp (cep.) Koa (6en.) DmmxG” Ynak., Wwr.
AMNponuneHoBoit Tpy6bl Ha Tpy6Hyio 016020402 | 015020402 | 20x1/2" | 40/200
pe3boy. 016020403 | 015020403 | 20x3/4" | 25/150

016020405 015020405 25x1/2" 30/180
016020406 015020406 25x3/4" 25/150
016020408 015020408 32x1/2" 20/120
016020409 015020409 32x3/4" 20/120

016020410 | 015020410 | 32x1" 15/90
MY®TA KOMBUHUPOBAHHAA HP
MNpegHasHayeHa anA nepexopga C mno- Kop (cep.) Koa (6en.) DmmxG” Ynak., wr.
nvnponuneHosoin Tpy6bl Ha Tpy6Hyio 016020602 | 015020602 | 20x1/2" | 40/160
pe3boy. 016020603 | 015020603 | 20x3/4" | 20/120

016020605 015020605 25x1/2" 40/160
016020606 015020606 25x3/4" 20/120
016020608 015020608 32x1/2" 15/90
016020609 015020609 32x3/4" 15/90
016020610 015020610 32x1" 10/60
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OTA KOMBUHUPOBAHHAA BP NOA KJllO WPOBAHHAA PA3SBEMHAA BP EBPO yC

MpeagHasHaueHa AnAa nepexopa € Mo- Kop (cep.) Kop (6en.) DmmxG” Ynak., wr. Vcnonbsyetcs Ans noaydyeHns pasbem- Kop (6en.) Dmm x G” Ynak., wr.

AUNPONUNEHOBOW TPYObl Ha TPYGHYIO 015020508 | 32x1" | 15/150 HOTO COefVHEHUs Mexay MeTanimde- 015021102 20x1/2" 20/200
pe3bby. LLlecTurpaHHuK noa Koy yao- 015020517 | 40x1" 5/35 CKOW W MOnMNponuaeHoBoOW Tpybamu.
6eH AnA yaepxaHua GUTWHra nMpy 3a- | 016020510 | 015020510 | 40x1.1/4" | 5/35 MoBblleHHasA repMeTUYHOCTb Mpu Me- 015021105 25x3/4" 15/150
TAXKE pe3bObl. 016020511 | 015020511 | 50x1.1/2" [ 6/24 PeMeHHbIX TeMNepaTypPHbIX Harpy3Kax. 015021108 32x1” 5/100
016020512 | 015020512 | 63x2" 4/16 015021110 201 172" Y
016020513 | 015020513 | 75x2.1/2" | 2/8
016020514 | 015020514 | 90x3" 1/5 015021111 50x1.1/2" 2/40
016020515 | 015020515 | 110x4" 1/4 015021112 63x2" 1/30
MY®TA KOMBUHUPOBAHHAA PA3SBEMHASA HP EBPOKOHYC
MpepgHasHayeHa ana nepexoga C no- Koga (cep.) Kop (6en.) DmmxG” Ynak., wr.
JMNpoNMIeHoBO Tpy6bl Ha Tpy6Hyto 015020708 | 32x1” | 10/110 Mcnonb3yetca Ana nonyyeHns pasbem- Koa (Gen.) Dmm x G” g
pe3bby. LLlecTurpaHHuK nog Koy yao- 015020717 | 40x1" 5/30 HOrO COefVHEHNs MeXay MeTannmye- "
6eH ANnA yaepxaHua ¢VITVIHI'a npn 3a- 016020710 015020710 | 40x1.1/4" 5/30 cKOn un I'IOHVII'IpOI'IVIHeHOBOIZ pr6aMVI. 015021202 20x1/2 20/200
TAXKe pe3bObl. 016020711 | 015020711 [ 50x1.1/2" [ 6/24 MOBbILLEHHASA FePMETUYHOCTb NPY Nepe- 015021205 25x3/4" 5/120
016020712 | 015020712 | 63x2" 4/16 MEHHbIX TeMMepaTypHbIX Harpy3sKax. 015021208 32x1" 5/80
016020713 | 015020713 [ 75x2.1/2" [ 1/8
016020714 | 015020714 | 90x3" 1/5 015021210 A0x1.1/4 2150
016020715 | 015020715 | 110x4" 13 015021211 50x1.1/2" 2/30
015021212 63x2" 1/20
Vicnonb3yetca ana nonyuenus pasbem- [N I e e Ty ACTUKOBAS PA3bEMHAS BP
HOro COeAVHEHNA MeXAy MeTalinye- | 016020802 | 015020802 | 20x1/2" | 20/160
CKOW 1 MOMMMPONUNEHOBOW TPY6amMu. | 016020803 | 015020803 | 20x3/4" | 10/100 Mcnonb3yeTtca Ana noiyyeHnsa pasbem- Kog (6en.) Dmm x G” SET T
Ha pesbGoBom wwTyuepe MMeeTcs We- | 016020804 | 015020804 | 20x1" 10/60 HOTO COefIUHEeHVA MeXay MeTannnye- "
CTUTPaHHMK, 3a KOTOPbI MydTa yaep- 015020814 | 25x1/2" | 10/100 CKOW M MOnMMponuieHoBor Tpybamu. 015021402 20472 10160
KNBAGTCA NPY 3aTAXKKE. 016020805 | 015020805 | 25x3/4" | 10/100 Ha pesbboBom wTyLepe umeertcs Lue- 015021405 25x3/4" 10/100
016020806 | 015020806 | 25x1" 10/60 CTUTPaHHKK, 3a KoTopbii MydTa yaep- 015021408 32x1” 5/60
016020807 | 015020807 | 32x3/4" | 10/60 KUBAETCA NPU 3aTAXKKE.
016020808 | 015020808 | 32x1" 10/60
016020809 | 015020809 | 32x1.1/4" |  5/40
016020810 | 015020810 | 40x1.1/4" |  5/40
016020811 | 015020811 | 50x1.1/2" | 4/24 MY®TA MNACTUKOBAA PASDEMHAS HP
016020812 | 015020812 | 63x2" 115
015020813 | 75x2.1/2" | 1/5 Mcnonb3yetca ana nonyyeHns pasbem- Ko (6en.) Dmm X G” Ynak., w,
HOrO COeAMHEHNs MeXay MeTanimye-
o . 015021502 20x1/2" 10/160
Ha pe3bb0oBOM LWITyLepe MMeeTca Lwe- 015021505 25x3/4" 10/100
Mcnonb3yeTca anAa nonyyeHna pasbem- Koga (cep.) Kog (6en.) DmmxG” Ynak., wr. CTUrPaHHUK, 3a KOTOPBLIN Myd)Ta yoep- 015021508 32x1 5/60

HOro coeAvHeHnsa mexpay meTtannuye- 016020902 | 015020902 | 20x1/2" | 20/160
CKOW 1 MONMMPONWIEHOBOMR Tpybamu. 016020903 | 015020903 | 20x3/4" | 10/100

XNBAETCA NPU 3aTAXKKE.

Ha pesbbosom wTyuepe nmeetcs we- 016020904 | 015020904 | 20x1" 10/60

CTUrPaHHUK, 33 KoTopbin MydTa yaep- 015020914 | 25x1/2" | 10/100

KNBaAETCA NPU 3aTAXKe. 016020905 | 015020905 | 25x3/4" | 10/100 MY®TA PA3BEMHAS U3 PP-R (PN10)
016020906 | 015020906 | 25x1" 10/60
016020907 | 015020907 | 32x3/4" | 10/60 Mydrta nop ceapky. lpegHasHaueHa ana Koa (cep.) Kop(6en) Dmm VYnak., wr.
016020908 | 015020908 32x1" 10/60 CO3[aHNA PasbeMHOro coefuHeHus PP-

016020301 015020301 20 30/300

R-Tpy6. He nmeeT metannnyeckux va-
cteii. Mo3ToMy MOXeT GbITb NPUMeHeHa 016020302 | 015020302 25 | 207160
(NPW HaNMUMK XNMUYECKN CTOMKUX MPO- | 016020303 | 015020303 32 | 107100

Knagok) AnA TPyGOMPOBOMOB C arPeC- | 416020304 | 015020304 | 40 5/50
CMBHbIMY CpeAamm.

016020909 015020909 | 32x1.1/4" 5/30
016020910 015020910 | 40x1.1/4" 5/30
016020911 015020911 | 50x1.1/2" 2/20
016020912 015020912 63x2" 1/10
015020913 | 75x2.1/2" 1/5
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V|CI'IOJ1b3yeTC$I ANA nony4vyeHuAa pasb-

Kogp (6en.)

Ynak., wr.

EMHOro CoefiVHEHNsI MeXay Monmnpo-
015021601 20 30/300

nuneHosbiMn Tpy6amu. Ha pesb6osom

WwTylepe MMeeTcA WeCTUrpaHHUK 13 015021602 25 20/160

nnacTuKka, 3a Kotopblii MydTa yaepu- 015021603 32 10/100

BaeTCA Npun 3aTAXKe.

PasbemHoe coeaMHeHVe MeXay nonu- Ko (6en) DmmxG” Ynak., w.

Koga (cep.)

nponuneHoBon Tpybon 1 meTtannuye-
. N . 016021001 | 015021001 | 20x1/2" | 40/240
CKOW Tpy6oi Unut GUTUHIOM C Hapy>KHOW
TPY6HOI pe3b6oii (NaTyHHBIi WTyLep). 016021002 | 015021002 | 20x3/4" | 30/150
016021006 | 015021006 | 25x3/4" | 25/150
016021007 | 015021007 | 25x1" | 20/120
016021010 | 015021010 | 32x1" 15/90
016021011 | 015021011 | 32x1.1/4" | 12/72

MY®TA C HAKUAHOW FAKOW

PazbemHoe coepunHeHne mexgy nonun-

8 " Kogp (6en.) Dmmx G” Ynak., wr.
nponuneHoBon Tpybor n meTannuue-
. . 015021701 20x1/2" 50/300
CKOW TPY6OW UAN GUTUHIOM C HapyX-
HoW TpyGHOW pe3bboii (MNacTMKOBbIN 015021702 20x3/4" 40/200
wryyep). 015021706 25x3/4" 40/160

PasbemHoe coeaMHeHVe MeXay nonu- Koa (6en. e

Ynak., wr.

nponuneHoBon Tpybor n meTannuye-
. N . 015091002 20x1/2" 50/400
CKOW TPy NN GUTUHIOM C Hapy»>KHOW
Tpy6HOIt pe3bboii. 015091003 20x3/4" 60/360
015091004 25x1/2" 40/240
015091006 25x1" 40/240
015091009 32x1.1/4" 20/80

LWUTYLLEP EBPOKOHYC C HAKULHOW rAKOM

MpeanbHbil nepexop ana coegMHeHWA
PP-R Tpy6bl DN20 ¢ pe3bboii 3/4» (eB-
POKOHYC).

Hanpumep: pnBoMHOW KnamaH Aana

Dmmx G” Ynak., wr.

Kop (6en.)

015091011 20x3/4" 20/360

PaguaTtopoB  C  HVKHUM  MOAKIIO-
YeHnem. M3genue  3anaTeHTOBaHO.
MaTeHT N22408814.

BypTbl ucnonb3yloTcA AnNA  MOHTaXa
cueTumka Boabl CB15 (nnm noboro ppy-
roro C BbIX04oM pe3b6bl Ha 3/4»). OH no-
3BONAET Cpasy, He UCMOSb3ysA KOMOVHM-
POBaHHbIX AeTanen, coefuHUTb Tpyby
PP-R co cueTumkom.

Mcnonb3ayetcsa ans nosopota Tpy6onpo-
BOAa Ha 90°.

YroJIbHUK 45°

YronbHVK MoA cBapky. MpumeHsetca
OIS MNIABHbIX MOBOPOTOB.

YnobeH AN M3roTOBNEHUS Y3/10B CMe-
LEHVIA, KOPPEKTUPOBKY OCEBON JINHUAN
Tpy6onposopa.

YroJibHUK 90° BH/BH

YronbHUK NepexoAHo Noa cBapKy no-
NMNPOMNMNEHOBBIX TPYO PasHbIX Ariame-
TPOB Ha yron 90°.

YroJibHUK 90° BH/HAP

Kop (6en.)

015091102

Ynak., wr.
10/700

Kogp (cep.) Kop (6en.) Dmm Ynak., wr.
016030102 015030102 20 50/550
016030103 015030103 25 30/360
016030104 015030104 32 20/160
016030105 015030105 40 10/110
016030106 015030106 50 5/50
016030107 015030107 63 4/32
016030108 015030108 75 2/20
016030109 015030109 920 1/10
016030110 015030110 110 1/4
016030111 015030111 125 1/3
016030112 015030112 160 1/2

Kop (cep.) Kogp (6en.) Dmm VYnak., wr.
016030202 015030202 20 50/700
016030203 015030203 25 50/400
016030204 015030204 32 20/220
016030205 015030205 40 10/120
016030206 015030206 50 8/72
016030207 015030207 63 4/40
016030208 015030208 75 2/18
016030209 015030209 920 1/12
016030210 015030210 110 1/6
016030211 015030211 125 1/5

Kogp (cep.) Kop (6en.) Dmm Ynak., wr.
016031101 015031101 25x20 | 30/360
016031102 015031102 32x20 30/300
016031103 015031103 32x25 25/225

Mo3Bonser coeanHUTb TPYOY C GUTUH-
rom nog yrnom 90°.

Kog (cep.) Kop (6en.) Dmm Ynak., wr.
016030302 015030302 20 50/400
016030303 015030303 25 30/300
016030305 015030305 25/20 40/400
016030306 015030306 32/20 30/300
016030307 015030307 32/25 25/250




TE Bo® TEXHNYECKOE PYKOBOACTBO

technics

www.tebo.ru

TEBO) TEXHWNYECKOE PYKOBOZCTBO

technics

www.tebo.ru

bHUK KOMBUHWUPOBAHHbIV BP

Mossonset genatb nepexod C TpybGbl Kop (cep.) Kopg (6en.) DmmxG” Ynak., wr.

PP-R Ha netanb ¢ Tpy6Hoi pesbGo. 016030403 | 015030403 | 20x1/2" | 20/160
016030404 | 015030404 | 20x3/4" | 20/140
016030406 | 015030406 | 25x1/2" | 20/120
016030407 | 015030407 | 25x3/4" | 20/100
016030409 | 015030409 | 32x1/2" | 15/90
016030410 | 015030410 | 32x3/4" | 20/80
016030411 | 015030411 | 32x1" 10/50

YrolbHUK KOMBUHUPOBAHHbIV HP

Mossonser pgenatb nepexop c pr6b| Kog (cep.) Kop (6en.) DmmxG” Ynak., wr.

PP-R Ha peTanb ¢ Tpy6Ho pesbGoit. 016030603 | 015030603 | 20x1/2" | 20/160
016030604 | 015030604 | 20x3/4” | 20/120
016030606 | 015030606 | 25x1/2" | 20/120
016030607 | 015030607 | 25x3/4" | 15/90
016030609 | 015030609 | 32x1/2" | 15/90
016030610 | 015030610 | 32x3/4" | 10/70
016030611 | 015030611 | 32x1" 10/50

bHUK KOMBUHNPOBAHHDbDI A KJ1lo4 BP

Mo3BonseT fenatb nepexop ¢ TPy6bl

Kop (6en.) Dmm x G” Ynak., wr.
PP-R Ha peTanb C Hapy»XHOW Tpy6HOMN
. 015030508 32x1" 10/40
pe3bboii. LLlecTrrpaHHVK nog Koy yao-
6eH AnA yaep»KaHnA Npu 3aTAXKe pesb-
6bl.
bHUK KOMBUHUPOBAHHbIV NOA KJOY HP
MosBonset fenatb nepexop C Tpy6bl Kog (6en.) Dmm x G” g
PP-R Ha peTtanb c BHyTpeHHel Tpyb6HOI "
015030708 32x1 10/40

pe3bboii. LLlecTrrpaHHrK nog Kntoy yao-
6eH AnA yaepKaHvA Npu 3aTsKKe pesb-
6bl.

YroJIbHUK C HAKUAHOW FTAUKOW (METAJUTMMECKWUIA LUITYLIEP)

PasbemHoe coesHerve nop yrnom 90° [T TR ST P el
MeXAy MONMNPONUIeHOBOA  TPY6OM [ o16031001 | 015031001 | 20x1/2' | 25/200
M MeTannnyeckom Tpy6om mma GUTAH- = o0 [ 515031002 | 2003/4" | 20120
rOM C Hapy>XHOW TPY6HOW pe3bboii.
016031005 | 015031005 | 25x3/4" | 20/100
016031006 | 015031006 | 25x1" | 20/80
016031008 | 015031008 | 32x1" | 15/75
016031009 | 015031009 | 32x1.1/4" | 8/40

OJIbBHUK KOMBUHUPOBAHHbIU C KPEMJIEHVUEM BP

CRy>XWT YCTAaHOBOYHBIM 3/1EMEHTOM ANs
nogcoeavHeHns Bogonpmbopos. Mmeet
BCTaBKY C BHYTPeHHel Tpy6HOI pesb-
601 1 3NIEMEHT KpeneHus K CTeHe.

CRyXuUT YCTaHOBOUHBIM 3/IEMEHTOM 15
nogcoeavHeHns Bogonpnbopos. Mmeet
BCTaBKY C BHYyTpEHHe# Tpy6HOI pe3b-
601 1 SMIEMEHT KPEMIEHUA K CTEHE.

Ina coepuHeHua yeTbipex Tpyb n ¢u-
TWHIOB OHOTO AVaMeTpa B OAHON Nio-
CKOCTU.

TPOMHUK

016030802

015030802

20x1/2"

20/100

016030804

015030804

25x1/2"

10/100

Kogp (cep.) Kop (6en.) DmmxG” Ynak., wrt.
016030902 015030902 20x1/2" 20/80
016030904 015030904 25x1/2" 10/80

Kogp (cep.) Kogp (6en.) Dmm  Ynak., wr.
016050101 015050101 20 30/300
016050102 015050102 25 20/200
016050103 015050103 32 10/100
016050104 015050104 40 5/60
016050105 015050105 50 4/32

TpOMHUK CBapHOW AnA coeAnHeHus
Tpex Tpy6 unn ¢GUTMHIOB OfHOrO Aua-
MmeTpa.

TPOWHUK ABYXMJIOCKOCTHOM

TpOVMHUK CBapHOW pAna coeAvHeHuA
Tpex Tpy6 nnn GUTVHroB OfHOro Aame-
Tpa B ABYX MNOCKOCTAX.

Kogp (cep.) Kop (6en.) Dmm Ynak., wr.
016040102 015040102 20 30/390
016040103 015040103 25 25/250
016040104 015040104 32 15/120
016040105 015040105 40 5/80
016040106 015040106 50 4/40
016040107 015040107 63 2/24
016040108 015040108 75 2/16
016040109 015040109 90 1/10
016040110 015040110 110 1/4
016040111 015040111 125 1/3
016040112 015040112 160 1/2
Kogp (cep.) Kop (6en.) Dmm  VYnak., wr.
016040801 015040801 20 50/400
016040802 015040802 25 25/250
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Kop (cep.) Kop (6en.) Dmm  VYnak., wr. [l Kop(cep.) Kop (6en.) D mm Ynak., wr. Vicrionb3yetcs Ans pasbemHoro coepu- Kop (cep.) Kop (6en.) DmmxG” Ynak., wr.
016040204 | 015040204 | 20x25x20 | 30/360 016040233 | 015040233 | 50x40x40 5/50 HeHVsl paguatopa C MONMMNPONWIEHO- | 016060411 | 015060411 | 20x1/2" 10/60
016040205 | 015040205 | 25x20x20 | 30/300 016040234 | 015040234 | 50x40x50 6/60 o Tpy6oit (PP-R). 016060414 | 015060414 | 25x3/4" 5/45
016040206 | 015040206 | 25x20x25 | 25/275 016040235 | 015040235 | 50x50x32 6/60
016040207 | 015040207 | 25x25x20 | 30/300 016040236 | 015040236 | 50x50x40 5/40
016040208 | 015040208 | 32x20x20 | 20/200 016040237 | 015040237 | 63x20x63 4/48
016040209 | 015040209 | 32x20x25 | 20/200 016040238 | 015040238 | 63x25x63 4/32
5 016040210 | 015040210 | 32x20x32 | 15/150 016040239 | 015040239 | 63x32x63 4/32
TpoiiHuk nop c%ap:)y ANA | 016040211 | 015040211 [ 32x25x20 | 20/200 | | 016040240 | 015040240 | 63x40x63 | 4/32
COeANHEHMNA T N GUTUH-
e k.
HEHUA pafgmaTopa C NOIMNPOMNWIIEHO- | 016060401 | 015060401 | 20x1/2" 10/60
016040215 | 015040215 | 32x50x32 |  6/60 016040245 | 015040245 | 75x40x75 2/20 8oiA Tpy60iA (PP-R). o16050202 | 015060808 | 23.374" 550
016040218 | 015040218 | 40x20x40 | 10/100 016040246 | 015040246 | 75x50x75 2/20
016040220 | 015040220 | 40x25x40 | 10/100 016040247 | 015040247 | 75x63x75 2/18
016040222 | 015040222 | 40x32x32 | 10/100 016040248 | 015040248 | 90x32x90 118
016040223 | 015040223 | 40x32x40 | 10/80 016040249 | 015040249 | 90x40x90 1/12
016040224 | 015040224 | 40x50x40 | 5/50 016040250 | 015040250 | 90x50x90 1/12
016040225 | 015040225 | 50x20x50 | 9/72 016040251 | 015040251 | 90x63x90 112 KPAH LLAPOBO N5l PALVATOPOB YIJI0BO
016040228 | 015040228 | 50x25x50 | 9/72 016040252 | 015040252 | 90x75x90 1/12
016040229 | 015040229 | 50x32x32 |  6/60 016040254 | 015040254 | 110x50x110 1/8 KpaH wapoBoi yrnosol noaunponu- Koa(cep) Kop(6en) DmmxG” Ynmak.wr.
016040230 015040230 | 50x32x40 8/64 016040255 | 015040255 | 110x63x110 1/6 JIeHOBbIN ANA pa3beMHOro coeanHeHUA 016060211 015060211 20x1/2" 10/60
016040231 | 015040231 | 50x32x50 |  6/60 016040256 | 015040256 | 110x75x110 1/6 pagmatopa C NOAUMPOMUAEHOBON TPY- | 016060214 | 015060214 | 25x3/4" 5/45
016040232 | 015040232 | 50x40x32 | 6/60 016040257 | 015040257 | 110x90x110 1/5 601 (PP-R).
015040258 | 160x110x160 | 1/2

TPOUHUK KOMBUHUPOBAHHbIN

Ina co3paHna pe3b6oBoro 6oKoBOTO Iy Ny ) (ol A L

oTBOAA TPy6ONPOBOA. g:zg:gzgz gl;gjgig; ;2"1/2" 20120 KpaH wapoBoi npAMon nonvnponune- Kop(cep.) Koa(6en) DmmxG” Ynak.,wr.
x1/2 20/100 HOBbI [N Pa3beMHOro COeAUHEHUs 016060201 | 015060201 | 20x1/2" 10/60
016040306 | 013040306 | 25x3/%° 1080 paguatopa C MosMNPONUIEHOBOW TPy- 016060204 | 015060204 | 25x3/4" 5/50
016040308 | 015040308 | 32x1/2" 10/70 6oit (PP-R).
016040309 | 015040309 | 32x3/4" 10/60
016040310 | 015040310 | 32x1" 10/50

TPONHUK KOMBUHUPOBAHHbIV HP

KPAH LUAPOBOW (MOJIHbIA MPOX0A)
Ina cospaHnA pe3b6oBoro 6okoBOTO (I N I ) (ol L A L

oTsofa Tpy6onposopa. 016040502 | 015040502 | 20x1/2" | 20/120 Wapogon 3anopHbii KpaH. NpeaHasHa- Koa (cep.) Koa(6en) Dmm Ynak., wr.
016040505 | 015040505 | 25x1/2" | 15/90 ueH nopg csapky. Pabotaet B ABYX Mo- | 016060101 015060101 20 [ 10/60
016040506 | 015040506 | 25x3/4" | 10/80 NIOXEHUAX — OTKPbIT M 3aKPbIT. YNIOT- | 016060102 | 015060102 | 25 | 10/50
016040508 | 015040508 | 32x1/2" | 10/70 HeHve wrtoka EPDM, Heperynupyemoe. 016060103 015060103 32 5/30
016040509 | 015040509 | 32x3/4" | 10/60 Pa6ouas Temnepatypa fo +85°C. 016060104 015060104 40 4/20
016040510 | 015040510 | 32x1" | 10/40 016060105 | 015060105 | 50 | 2/12
016060106 | 015060106 | 63 1/6

KO (METAJTUYECKUW LUTYLIEP)

KPAH LIAPOBOW ST (CTAHAAPTHbI/ NPOXON)

[ina cospannsA pasbemHOro pesbboBo- Kop (cep.)  Kop(6en.) DmmxG” Ynak. wr. LLlapoBoi 3anopHblin KpaH. MpegHasHa- Koa (6en.) Dmm Ynak., wr.
ro 6OKOBOro OTBOAA Ha TPYGONPOBOAE | 016040701 | 015040701 | 20x1/2" | 25/150 ueH nop ceBapky. PaboTaet B ABYX Moso- 015061101 20 10/60
C NOMOLLbIO HAaKMAHOW raiikm (BP). 016040702 | 015040702 | 20x3/4" | 20/100 KEHNAX — OTKPbIT 1 3aKPbIT. YNIOTHE- 015061102 25 10/50
016040705 | 015040705 | 25x3/4" 20/80 Hue wroka EPDM, Heperynmpyemoe. Pa- 015061103 32 5/30
016040706 | 015040706 25x1" 15/60 6oyan Temnepatypa Ao +85°C.
016040708 | 015040708 | 32x1" 10/50
016040709 | 015040709 | 32x1.1/4" |  8/32
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BEHTWJ1b

3anopHo-perynupytoLnia BEHTUNb.
Pa36opHbIi y3en YnioTHEeHWUA LTOKa.
Mo3Bonset perynupoBaTb npoxoas-
lee KoNMYecTBO BOAbl. peaHasHaueH
nop ceapky. Pabouasa Temnepatypa Ao
+85°C.

MpepHasHaueH AnA perynupoBaHua u
oTCeYEHNA NOTOKa XUAKOCTH.

MpegHasHaueH ana GpunbTpaumu, noTo-
Ka KUAKOCTU 1 rasa. QuibTpyowwnin sne-
MEHT — CEeTKa 13 HepiKaBeloLen cTanu.

OUNbTP BH/HAP

MpepHasHaueH Ana GpunsTpaLmm, NoTo-
Ka KMAKOCTM 1 rasa. QunbTpyowmii sne-
MEHT — CeTKa U3 Hep>KaBetoLLen cTanm.

3ATNYLWKA

MpenHa3HaueHa 4nis 3arnyweHns KoHUa
TPy6bl NPV NOMOLUM CBAPKW.

Kogp (cep.) Kop (6en.) Dmm VYnak., wr.
016060302 015060302 20 5/50
016060303 015060303 25 5/40
016060304 015060304 32 6/36
016060305 015060305 40 4/16
016060306 015060306 50 3/12
016060307 015060307 63 2/8
016060308 015060308 75 1/4

BEHTWJ1b BAIAHCUPOBOYHbIN

Kop (cep.) Kop (6en.) Dmm Ynak., wr.
016060502 | 015060502 25 5/30
016060503 | 015060503 32 3/18

Kogp (cep.) Kogp (6en.) Dmm Ynak., wr.
016070101 015070101 20 20/100
016070102 015070102 25 10/50

016070103

015070103

32

5/30

Kogp (cep.) Kogp (6en.) Dmm Ynak., wr.
016070111 015070111 20 20/100
016070112 015070112 25 10/50

016070113

015070113

32

5/30

016070114

015070114

40

4/16

Kogp (cep.) Kop (6en.) Dmm VYnak., Wwr.
016090102 015090102 20 100/1600
016090103 015090103 25 80/800
016090104 015090104 32 50/400
016090105 015090105 40 25/200
016090106 015090106 50 20/160
016090107 015090107 63 10/80
016090108 015090108 75 6/48
016090109 015090109 90 4/32
016090110 015090110 110 2/20
016090111 015090111 125 1/15

KJAMAH OBPATHbIN

OBOVHASA OMOPA

KOMMNEHCATOP

BBopauvBaeTcs B GUTUHIM C BHYTPeH-

- . . Kogp (cep.) Kop (6en.) (cd Ynak., wr.
Hell TPyOHON pe3bboil COOTBETCTBYHO-
Wwero AvameTpa. Vicnonb3yeTcs Kak Bpe- 016090201 015090201 172" | 170/1700
MeHHa#A 3aryLika B Cily4ae OrnpeccoBkun 016090202 015090202 3/4" | 80/960
Tpy6onpoBoAa Ha FepMETUYHOCTD.
016090203 015090203 1 60/600

MpegHa3HayeH pana nponycka TpaHc-

M Kop (6en.) Ynak., wr.
nopTPyeMoin cpeabl TONbKO B OfHOM
HanpaeneHny (yKasaHHOM CTPENKoil Ha 015060602 25 15/180
Kopnyce KranaHa). 015060603 32 10/120

BbinosHAeT GpyHKUMIO CKOMb3ALLelt ono-

Kogp (cep.)
pbl. Mo3Bonser Tpybe nepemewiarbcs

Kop (6en.)

Dmm VYnak., wr.

B OCEBOM HampaBneHnn npu NCKioye- 016080101 015080101 16 | 150/1500

HY 6OKOBOrO NepemeLLeHms. 016080102 015080102 20 | 140/1400
016080103 015080103 25 | 100/1000
016080104 015080104 32 70/700
016080105 015080105 40 50/500
016080106 015080106 50 25/300
016080107 015080107 63 25/250

BbinonHAeT GpyHKUMIO CKOMb3ALLell ono-

Kog (cep.) Kogp (6en.) Dmm Ynak., wr.
pbl. o3Bonser Tpybe nepemelyaTbca
B OCEBOM HaMnpaBfeHNM Npu UCKAoYe- 016080202 015080202 20 | 150/750
HUM 6OKOBOTO MepemelleHns AByx na- 016080203 015080203 25 100/500
pannenbHbiX TPY6ONpPOBOAOB.

016080204 015080204 32 50/300

MpUMeHseTCa C Uenbio KOMMeHcaumm

Kogp (cep.) Kop (6en.) Dmm Ynak., wr.
TennoBOro paclmnpeHna nonunponune-
HOBbIX pr6_ 016090302 015090302 20 1/30
016090303 015090303 25 1/20
016090304 015090304 32 1/10
016090305 015090305 40 1/5
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OBBOJAHOE KOJIEHO

MpumeHsaeTca, ecnn HeobxogMMO Mpo-
BECTU OfiHy TpyOy Haj Apyrovi B OfHOM
NNOCKOCTY CTeHbl. Kak npaBuno, MoHTU-
pyeTca Ha OCHOBHOW Befyllell NUHWW.
O6xoanT 6OKOBON OTBOJ OT Napansesb-
HOW TPYO6bI.

OBBOAHOE KOJIEHO PACTPYBHOE

MpumeHseTca, ecnn HeobxogMMo Mpo-
BECTU OfiHy TpyOy Hapj Apyrovi B ofHOM
NNOCKOCTY CTeHbI. Kak NpaBumno, MOHTH-
pyeTca Ha OCHOBHOW Bepyllel NMHWN.
0O6x0anT 6OKOBOW OTBOA OT Napasnesb-
HOW TPYO6bI.

OJIAHEL, NJIACTUKOBbI ABS PN10

Wcnonb3yetca ana ctoikoBku PP-R BypTa
C OTBETHbIM MeTaNNNYeCcKUM dnaHuem.

CTAJIbHOW ONAHEL, PN10 NOA BYPT TEBO

Wcnonb3yetca ana ctoikoku PP-R 6ypTa
C OTBETHbIM MeTaNNN4ecknm draHuem.

CTAJIbHOW ®ONIAHEL, PN25 NNoA BYPT TEBO

Kop (cep.) Kop (6en.) Dmm VYnak., Wwr.
016090402 015090402 20 50/150
016090403 015090403 25 25/100
016090404 015090404 32 25/50
016090405 015090405 40 15/30

Kog (cep. Kop (6en., mm  Ynak., Wwr.
016090501 015090501 20 30/330
016090502 015090502 25 20/200
016090503 015090503 32 11/110

Kop (6en.) D mm Ynak., wr.
015090902 40 (Dy 32) 5/60
015090903 50 (Dy 40) 4/48
015090904 63 (Dy 50) 3/36
015090905 75 (Dy 65) 2/30
015090906 90 (Dy 80) 1/22
015090907 110 (Dy 100) 1/18

Kog mm
015091501 40 (Dy 32) 71
015091502 50 (Dy 40) n
015091503 63 (Dy 50) 71
015091504 75 (Dy 65) 71
015091505 90 (Dy 80) n
015091506 110 (Dy 100) il
015091507 125 (Dy 125) 71

Vcnonb3ayetca ana cTbikoBku PP-R 6ypTa
C OTBETHbIM METaNANYeCKUM daHLeM.

Kog D mm Ynak., wr.
015091521 40 (Dy 25) n
015091522 50 (Dy 32) 71
015091523 63 (Dy 40) 171
015091524 75 (Dy 50) n
015091525 90 (Dy 65) 171
015091526 110 (Dy 100) ”n
015091527 125 (Dy 125) n
015091519 160 (Dy 150)* 171

MNMpumeuaHue: * PN20

BYPT NOA ®JIAHEL|

BBAPHOE CEQJ1IO

[ina co3paHva GnaHUeBOro coefnHeHNs
— npwv nepexofe Ha Apyrylo Tpy6y unm
3aABWXKKY. [lnA coefuHeHua TpebyeT-
CA CrneymnasnbHbI CTaNbHOM PacTOYHOM
¢dnaHeu. Tpyba BBapuBaeTcA BHYTPb
6ypra.

BBapHble cefna — 3TO anbTepHaT1Ba TPOiA-
HUKaM 1 nepexogHbim Myd)TaM, KOTOpas
SKOHOMWT MaTepuabl, MeCTo U Bpems
MOHTaxa. bnarogapa  coeplueHHOMY
CBapHOMY LUBY MO BCEV MAOLWAAN COeau-
HeHuA cepna n Tpybbl obecreunBaetca
abConioTHasA repMETUYHOCTb COEANHEHUA.

KOMIMJIEKT HACTEHHbIV YHUBEPCAJIbHbIV

KOJNIIEKTOPbI U3 PP-R

YcTponctBo ana pacnpe-
LeneHnsa MOTOKa XUAKOo-
CTV MO KOHTypaMm oTtonse-
HWSA NN BOAOCHAGXEHNA.
Mo3Bonser cpasy BBapuUTb
Tpy6y u3 PP-R.

MpumeHsaeTca AnA KOMNAKTHON NPOXOA-
Hol pa3sopku no XBC u IBC ¢ kpenne-
HVemM CMecuUTens K cTeHe.

Mcnonb3yeTca ana nopknioyeHnsa cme-
cutena. MexueHTpoBoe paccTofHne —
150 mm.

Kog (cep.) Kog (6en.) Dmm VYnak., wr.
016090702 015090702 40 15/165
016090703 015090703 50 15/120
016090704 015090704 63 10/100
016090705 015090705 75 4/72
016090706 015090706 90 4/48
016090707 015090707 110 2/22
015090708 125 1/12
015090709 160 1/6

Kop (6en.) Ynak., wr.
015090605 63/25 40/320
015090607 75/25 35/280
015090609 90/25 30/240

Kop (cep.) Kop (6en.) mxG” Ynak., w
016090801 015090801 20x1/2" 6/36
016090803 015090803 25x1/2" 5/30

Kop (cep.)

016090811

Kogp (6en.)

015090811 20x1/2"

DmmxG” Ynak., wr.

6/30

Kog (6en.) D1 mmxD2 mm Ynak., wr. Kogp (6en.) D1 mmx D2 mm Ynak., wr.
015091211 32x20x3 BbIX. (KpacHbIi1) 3/18 015091203 40x20x3 BbiX. (KpacHbIN) 1/20
015091212 32x20x3 BbIX. (CMHWI) 3/18 015091204 40x20x3 BbIX. (CUHWIA) 1/20
015091213 32x20x4 BbIX. (KpacHbIi1) 214 015091205 40x20x4 BbIX. (KPaCHbIN) 115
015091214 32x20x4 BbIX. (CMHWI1) 214 015091206 40x20x4 BbiX. (CHUI) 1/15
015091201 40x20x2 BbIX. (KPaCHbI) 1/25 015091207 | 40x20x5 Bblx. (KpacHbIi1) 1/10
015091202 40x%20x2 BbIX. (CUHMI) 1/25 015091208 40x20x5 BbIX. (CUHWIA) 1/10
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KOJINEKTOPA

Cﬂy)KI/IT ANA 3arnywkn ogHoro m3 Bxo-

Kop (6en.) Ynak., wr.
nos Konnektopa n3 PP-R. be3 Bo3pyxo-
OTBOAUMKA. 015091411 32 40/400
015091401 40 30/150

JIJIEKTOPA C BO34YXOOTBOAYUKOM

Cﬂy)KI/IT ANA 3arnywKkn ogHoro m3 BXo-

Kop (6en.) D mm Ynak., wr.
nos Konnektopa u3 PP-R. C Bo3gyxoot-
BOLUMKOM. 015091412 32 35/140
015091402 40 30/150

NEPEXOAHUK KOMBUHUPOBAHHbDIV PP-R - PE-X

MpenHasHaueH ana nogknioyeHua Tpy6
PE-X k konnekTtopy n3 PP-R.

Kop (6en.)

015021302 20 (BH.) - 16x2 (4aHra) 50/300

MpepHasHaueH pana Kpennenua PP-R

. Kop (6en.) D mm Vnak., wr
KOJIMEKTOPOB Ha MJIOCKOWM NOBEPXHOCTU.
015091311 32 1/30
015091301 40 1/20

MpegHasHayeH ANA MOHTaxa nepece-
KalowWuxca TPy6ONpOBOAOB B MHXeHep-
HbIX CMCTEMax BOJOCHa6XeHWA 1 oTonne- 015091801 25x20 6/60
HuA. Mo3B0ONAET PacnonoXunTb Bce TPy6b

B OAHOI1 MNOCKOCTM.

Kop (6en.) Ynak., wr

a 5. MOHTAX UH)XEHEPHbLIX CUCTEM U3 TPYbB
N ®PUTUHITOB TEBO technics

5.1. AMODY3NOHHASA CBAPKA TPYB TEBO technics

B ocHoBe AMddYy3NOHHOW CBapKW NEXUT NPOLLECC NNaBieHns MaTepurana CBapmBaeMblx AeTanem, ocyLecT-
B/ISIEMbIN MyTEM WX HarpeBaHWs U fanbHENLIEro COeANHEHVS C B3aUMHbIM MPOHNKHOBEHWEM PaCcriaBleHHO-
ro MaTepuana (anddysnen).

CBapvBaeMble AeTanu JOMXKHbI ObITb 13 0AHOro MaTepmana. Nockonbky Bce nsgenns TEBO technics nsrotos-
NeHbl U3 OQHOro MaTepuana, MUTUHIU U TpYObl MOTYT COBAIMHATLCH MeXAY CODOI 6e3 orpaHnYeHU.

Harpes coefHsieMbIX AeTanen Npon3BOANTCSA Ha CrelmanbHbIX annapatax Anddy3noHHoON ceapkn. Tonbko
npw 3TOM 00ecneyrBaeTCs YeTKMM KOHTPOSb HaZ TeMMepaTypo Harpesa.

MNocne Harpesa, Kora NoBePXHOCTb COEAMHAEMbIX AeTanen Ha4nMHaeT NNaBUTbCs, AeTanu NPUXMMaloTCa Apyr
K ApYry C onpefeneHHbIM yCUNEM.

MpO4HOCTHbIE 1 Apyrve PU3NKO-XMMUYECKNE XapakTepUCTUKM CBapHOro LWBa y PP-R He oTamnyatoTcs oT xapak-
TePUCTUK OCHOBHOIO MaTepuana nsgenumn TEBO technics, 4To rapaHTMpyeT AoNroBe4HOCTb JaHHOMO BUAa Coe-

AVHEHWA 3NTEMEHTOB MHXEHEPHbIX CUCTEM.

CBAPKA AMNMAPATOM AN® DY3NOHHOW CBAPKU

CHavana CBapOYHbIV annapat HarpesaeTcs o TeMnepatypbl 260°C.

Ha annapate ycTaHaBAMBaIOTCA CreLmanbHble NapHble Hacaakn — ANS OAHOBPEMEHHOIO HarpeBaHWs TpyObl v
puTHHra.

CBapviBaeMble fieTanu NNoTHO HaeBaloT Ha CBapHble Hacafku. [locne mporpeBa B Te4YeHWe HECKONbKNX CEKYHL,
(cm. Tabn. 5, cTp. 27) NPOMCXOAWT ONnasneHne NOBepXHOCTM CTbIKa.

[letanu BCTaBAsoT OfiHY B Apyryio. CoefMHEHNE BbIAEPXMBAETCH PUKCUPOBAHHO B TedeHue 2—8 Mu1H. (B 3aB1-
CYMOCTW OT iMaMeTpa COeAMHeHMs ). Nocne oCTbiBaHUs OHO MPeACTaBAseT COOOM MOHONMUTHBIN OAHOPOLHbIN
MaTepuvan C paBHOMEPHOW CTPYKTYPOW. B cedeHnM, MPOXoAsLLEeM Yepes LLOB, HEBO3MOXHO YBUAETb FPaHuLYy
coevHsReMbIX AeTanen.

Mpouecc cBapkum fBNSETC Hanbonee HacTo UCMONb3yeMbIM CNOCOBOM COeAMHEHNS A1 TEPMOMNACTOB, TaK Kak
obecneyrBaeT HaunyuLLylo NMOBTOPSEMOCTb, [AET HaMBbICLLee Ka4ecTBO COeANHEHUASBASETCA CaMbIM AeLle-
BbIM MO PACXOAHLIM MaTepuranam, caMmbiM ObICTpbIM (0T 2 [0 10 MUHYT CTbIK), CAMbIM TEXHOMOMMYHBIM (MUHW-
MaJlbHbIN HaBbIK 00eCNeUMBaeT HaAeXHOe COeAMHEHME).

B yCnoBMAX LWMPOKOro acCopTMMeHTa HeAoPOrnX CBapHbIX (PUTUHIOB M AOCTYMHbIX LieH Ha CBapo4HOe 000-
pynoBaHVe BO3MOXHa peanvsaums Tpybonposoaa niodor KoHbUrypaumn. NMpruMeHeHne GUTUHIOB, He COo-

Aepxawnx MeTasl, NO3BONAET CO34aBaTb pr60ﬂpOBO£l,bI Ana arpeccnBHbIX Cpen.

5.2. O6OPYOBAHUE AJ11 MOHTAXKA FORA

CBapouHbIn annapat FORA FW1500 npefHasHayeH ans BbINONHeHWs pacTpybHon Anddy3noHHOM CBapku
NoNUNPONUNEHOBbLIX TPYO U PUTUHIOB AnameTpamm 20 MM — 40 MM.

PaboTaeT npu HanpsxxeHun cet 220 B, ogHodasHbIi, MoLHOCTbIO A0 1500 BT. Tepmoperynatop (Tennosoe
pene) No3BonseT NoOALepKMBaTb aBTOMATUHECKM BbIGpaHHyto TeMnepatypy. Mpu AOCTVXEHUN 3alaHHON Tem-
nepaTypbl MHAMKATOPbI, CUTHANV3MPYIOLLME O BKIIOYeHMW annapaTa B CeTb, racHyT. [pu ocTbiBaHWM annapata
HVXe 3aflaHHOM TemnepaTypbl ero TOH aBTOMaTYeCcK NOAKMIOHAETCS K CETU, MHAMKATOPHbIE Namnbl 3aropa-
joTca. MNepBOHa4anbHbINM HarpeB annapaTta NPOUCXOAUT 3a 5—8 MuHYT. OCTbiBaHWe annapaTta nocne BbIKIIo-
yeHma nponcxoamt 3a 20—40 MUHYT (B 3aBUCMMOCTM OT TemnepaTypbl Bo3ayxa). Hu B koeM ciiydae Henb3s

NPVMEHSTb METOAbI MCKYCCTBEHHOTO OXNAaXAeHWs MHCTPYMeHTa.
MPEMMYLLEECTBA CBAPOYHOI'O ATMAPATA FORA:
©) KpenneHve CBapOYHOro annapata B Keice BOPOTHUKOBOM raikoi, YTO UCKIOHAET ero MexaHuyeckume no-
BPEXAEHWS NPY TPaHCNIOPTUPOBKE;
©) HapexHble 3aMK;
©) HanEeXHbIN TPEXKUNbHBIA KaBesb ¢ cederrem Nposoaa 1 Mv?;
€, TepMOperynATOp NOBbILLIEHHOM HAAEKHOCTH;

ynyuLLUeHHas 3aLuTa ¢ NPUMEHEHUEM Ka4eCTBEHHOM M30MISLMM AAaTYMKOB TEPMOCTaTa U APYriX SNeMeHTOB;
€ HapexHan pukcaLus kabensi B pyyKe CBAPOYHOrO anmnapara;

NOAPOBHbIA TEXHUHECKMIA NacmopT.
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KOMMNNEKTALIUA FORA FW1500:

D | MapHble cMeHHble HarpeBaTeny B20; @25; @32; @40 — no 1 wr.
3 MeTannmyeckmm sk — 1 LwrT.

e CBapo4HbIv annapat — 1 wT.

5> ) CTpybumHa ans KpenneHus annapata — 1 Wwt.

e Pynetka 3 M — 1wr.

a HoxHuubl o @40 MM — 1 WT.

a Kntoy wectnrparHbin — 1 wr.

3 OtBepTka — 1wWr.

e Macnopt — 1 wr.

HACAJOKWU HA CBAPOYHbIA MHCTPYMEHT

Hacaku SBASIOTCA BaxKHbIM 31leMEHTOM CBapOYHOro anmnapata. OT 1X Ka4ecTBa B HanbOobLUIe CTENeHn 3aBncmnT
pe3ynbTaT paboTbl. Hacaaku, BXoAsLme B CTaHAAPTHbIA KOMMNEKT CBapoqHoro obopynosaHuns FORA, npedHa-
3HaYeHbl AN MoHTaxa Tpy6 o1 20 fo 40 MM. Kpome Toro, MOXHO OTAENbHO NProbpecTin Hacaakm Ans MOHTaXa
Tpyd AnameTpoM ot 20 Ao 63 MM. Hacagku nMmeloT TenoHOBOE aHTUMpUrapHoe NokpbIThe. Heobxoammo cre-
[OUTb 33 YUCTOTOM U LIeNIOCTHOCTBIO TEPNIOHOBOrO NMOKPbITUS. B XONOAHOM COCTOSIHMM O4MCTKa HAaCcadok OT Hanwmn-
LIero cos TepMoriacTa HelonycTMa. B ropsisemM COCTOSHMM HacaZika OYMLLAETCs MW NMOMOLLM Bpe3eHToBOM
BETOLUM MW LlepeBsHHbIMK cKpebkamn. HanmnaHne matepmana Ha HacafKy roBOpUT MO0 O NIOXOM KayecTBe
NOKpbITUS, MO0 O Neperpese TEPMONacTa Npu CBapKe.

NPNCOEANHEHUE HACAAOK

Becb HeobOXoAMMBIM NS MOHTaXa Habop Hacaaok PekoMeHLyeTCs YCTaHOBUTL [0 Harpeea annapata. MecTo
PAaCroNOXeHNs HaCcaKM Ha HarpeBaTene He MMEET 3HA4YEHNS C TOHKM 3PEHNSt PABHOMEPHOCTW Harpesa. lNostomy
Hacaflkm CTaBAT Tak, Kak yAOOHO ANs MOHTaXa. bnmxe K KOHLY CTaBATCH Hacafku, Heobxoammble Ans pabotsl
«Ha CTeHe», TO eCTb Ha MOHTMpYyeMol BeTBI TpybonpoBoaa. Bce dparmeHTsl TpybonpoBoaa, KOTopble MOXHO
MOHTUPOBATb Ha CTaLMOHAPHO YCTaHOBNEHHOM annapaTte (Ha CTpyOumMHe), Nnydlle cobupatb oTaenbHo. Kade-
CTBO COELMHEHMI 3aBNCT OT yA0DOCTBA BbINMOMHEHWS TEXHOMOMMYECKMX NpreMoB. CBapKy B HeYA0OHbIX MecTax
XenaTenbHO NPOM3BOANTbL C MOMOLLHMKOM.

[ns ceapku Tpy6 c LLleHTpanbHOM apMUPOBKOM antoMuHuemM Tuna Master pipe®, a Takxe ans Bcex Tpy6
TEBO technics npepgnaraem cneuuanbHble cBapo4Hble Hacagku FORA.

Ha pwvicyHke npepacraBneHa creumanbHas CBapoYHas Hacafd-

Ka 1 n3obpaxkeHne CBapOYHOM Hacafku v Tpybbl (B paspese).

Yka3aHHas cBapoYHasi Hacaaka No3BOfeT CBapUTb TPyOy C LeH-

TpanbHOM apMMPOBKON M DUTUHT 63 1CMonb3oBaHWs «TopLie-

BaTena» 1 NO3BOMSET B NpoLecce CBAPKM 3aKpPbiTb altoMUHMeE-

BYIO (POSIbIY NMOMUMPOMNUNEHOM U UCKITIOHNTL KOHTaKT aftoMUHUA :;Ze::;:;m

W TENNOHOCUTENS, MPENSTCTBYSA Pa3pyLUEHMIO TPYObI.

HO>XHWLIbI FORA ANs PE3KU TPYB

HoxHuubl FORA npefHasHaveHb! Ans GbICTPON M TOYHOM pe3ki nnacTmukosbix Tpyd (PP-R, PE-X, PE-X-AL-

PE-X) anameTpom o 63 MM.
OCTOUHCTBA:
no 42 MM&

KOpMyC 13 Nerkoro NpoYHoro MaTepuana;
[0 63 MM

ynobHas obpe3nHeHHas py4ka;

ne3Byie 13 HepsKaBeloLLeN CTanw;

MHOPMaTMBHas BRMCTep-yNakoBKa;

NPOCTOW M HaAEXHbIA BO3BPAT PEXYLLEr0 NE3BUS B HAYANbHOE MOMOXEHME;
YCUNEHHOE KpenyeHne NepesaTtoyHoro MexaHmama 1 Hoxa K pyKosTu.

3AYNCTHOW UHCTPYMEHT FORA
Mepen cBapkon PP-R TpyD, apMMpPOBaHHbIX anioMUHMEM, HEOOXOAMMO CHSTb
BEPXHWUI CJION 13 MOAMMPONUIEHa 1 anmioMUHWS B 001acTy CBapKM. [11s 3Toro muc-

Nonb3yeTcs CneumanbHbIv 3a4UCTHOM UHCTPYMEHT. 334MCTHON MHCTPYMeHT FORA :
HaexXeH, NPoCT 1 yoobeH B MPMMEHEHUU. TeoMeTpUYeCcKM ONTUMMU3UPOBAHHbIE - :
1

pe3Libl 00ecneynBaloT ObICTPYIO M Ka4eCTBEHHYIO 3a4MCTKy TpYD. B 3aBMCMMOCTY OT
CUTYaLLM MOXHO MCMONb30BaTh 3a4UCTKM ABYX BUAOB: PyYHble 1 Nof Apefib U

LypynoBepT. @
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5.3. MY®DTOBAS CBAPKA

Mpw MydhTOBOM CBapKe CoeAMHEHME ABYX TPy NPOUCXOAUT NP MOMOLLUM TpeTbel AeTanu — GUTKHIa, a co3fa-
HVe pe3b0O0BbIX W APYTMX CTBIKOBOYHBIX Y3108 MPOMCXOLMT NMPU NMOMOLLM (DUTUHIOB, MMetoLLMX pacTpyb. [ns
My(TOBOW CBApKM MPUMEHSIIOT pyYHbIe UK CTaLMOHapHble annapaThl CO cneumansHbIMKU Hacaakamn (MeTog,
CBapKu BbiN ONMcaH Bbilwe).
Mpu My TOBOI CBapKke HeoGXxoAMMO coGnoAaTh creayloLLve NpaBuna:
a MpY Ha4anbHOM NpPOrpeBe BKNOHaTh BCE MMeloLLIMecs 0OMOTKIM. TemnepaTypa BbicTaBnsetcs 260° C, ¢ no-
npaBKow Ha ce30H. CBapO4HbI anmnapaT AOMXKEH ObiTb MOCTOSHHO BKIIOYEH B TEYEHKE BCEro NpoLLecca CBapKu.
HarpeB Ha4yvHaeTCs O4HOBpPeMeHHO AN ABYX AeTaNew, Bpems BblAEPXKM U pa3Mepbl CBAPOHHOro Noscka Npu-
BefeHbl B Tabn. 5 (Bpems Harpesa AeTanei B Tabnuue npuseneHo ans Temnepatypsl 20° C, npu 6onee HU3KKX
TemnepaTypax ero HeobXoaMMO YBENUUNTb).

Mpwv Hegorpese BO3HMKAET BO3MOXHOCTb TOrO, HTO AieTanu He OCTUMHYT TemnepaTypbl BA3KOW NnacTiy-
HOCTW. MpW 3TOM coefiMHeHMe DyAeT o4eHb HeHAAEXHbIM 1 ANddY31s MaTeprana MOXeT He MPOU30NTH.
) Mpw neperpese BO3HMKAET BO3MOXHOCTb NOTEPU YCTONHYMBOCTL hOpMbI, agresus (MMNKocTb) MaTtepmrana
OKaxeTcst YpeamepHon. Tpyby HeBO3IMOXHO OyaeT BBECTU B (UTUHT, a NpW yBEAINYEHUW yCUnns Kpas Tpybbl
NOLOrHYTCS BHYTPb UK COMHYTCS. CoeIHEHNE NONYYUTCS C 3ay>KeHNeM AnameTpa. Bpems ocTbiBaHWs Heob-
XOAMMO BblAepKaTb, 0COBeHHO Ans TPy6 € TOHKMMM CTeHKaMW. MOBOPOT 1 M3rMbHble AedopmMaLmn BO BpeMs
OCTbIBaHWA HefonyCTUMbl. CoeiHEHME C HENPaBUIbHOW COOCHOCTBIO MK YTIOM B3aUMHOMO PacrnonoXeHus
TpyObl N DUTUHIE NOANEXUT TONbKO OAHOMY CNocoby MUCNpaBneHVs — HenpPaBUAbHO COeAMHEHHbIV PUTUHT
Bblpe3aeTcs. Hapo ObiTb 0COOEHHO BHUMATENbHbBIM NPY CBAaPKE 3M1IEMEHTOB, [N1S KOTOPbIX BaXXHO NO3ULMOHHOE
NOSIOXEHWE: YrOMKKW, TPOVHWKK, LWapoBble KpaHbl. MocneaHne Hafo BBapUTb Tak, YToObI pyyka Morna ceobop-
HO MepeMeLLaTbCA BO BCE MONTOXEHMS.

OPUEHTUPOBOYHbIE YCJTOBUA CBAPKWU NOJIMMPONMUIIEHA PP-R Tabnuua 5
6bl, MM nosca, Mm P pesBa, (Bpems coefuHeHuUsn), € P ! :
20 14 6 4 2
25 16 7 4 2
32 18 8 6 4
40 20 12 6 4
50 23 18 6 4
63 26 24 8 6
75 28 30 10 8
90 30 40 1 8
110 33 50 12 8
5.4. OCOBEHHOCTU CBAPK APMUWPOBAHHOU ANTIOMUWHNEM
(PP-R-AL-PP-R) TPYEbl

Mepen cBapkow ¢ TpyObl PN25 yoansetcs cno ponbri. Jlydie BCero 31o Aenatb Npu NOMOLLM CnelmansHOro
334MCTHOTO MHCTPYMeHTa (LwenBepa).

BHumMaHwme! Hoxu Ha LeliBepe AONXKHbI ObITb BbICTaBEHbI Tak, YTOObI CHYM-
MaTb  Onbry NOMHOCTbIO. HOXM yCTaHOBNEHbI B 3aBOACKMX YCNOBUAX Mpa-
BWNbHO, OAHAKO B MpoLecce 3KCMyaTaumm nx yCTaHoBKa MOXeT DbiTb camo-
CTOATENbHO OTKOPPEKTMPOBAHA KpenexXHbIMU BUHTaMU.

[vameTp noannponuneHa nofobpaH Tak, YTO OH ONTUMaNbHO COMPAraeTcs C
HarpeBaTenieM CBapO4YHOro annapata, obpasys npaBuMbHbIN rpat. Mpu oTcyT-
CTBUW rpaTa HAAEXHOCTb COAMHEHMS He rapaHTUPYeTCs.

CBapo4HbIn annapat HarpeBaetca o 260° C. Koraa BbIKITIOYUTCH KOHTPOSbHBbIN
WNHAMKATOP, MOXHO HayMHaTb NpoLecc cBapKun. TpyObl HY>XXHOW ANHBI LOAXK-
Hbl ObITb 0Ope3aHbI NepneHanKyIapHO LeHTPY Tpybbl. OTMepATb rNyouHy cBap-
Ku cneflyet oT KOHLa TpyObl. PekoMeHLyeTcs 3apaHee OTMETUTb MeCTO CBapKM.
CoeanHsieMble MOBEPXHOCTM TPYD M (DUTUHIOB CHayana ciefyeT o4ncTuTb. Ecnm
HeobxoAMMo, Nofnexallme cBapke AeTany Hafo NPoTepeTb YACTON TPAMKOMN.
CnefyeT CHATb HaPYXXHbIA CIOW MONUMNPONUAEHa W yoANWUTL antoMUHNEBYIO
honbry cneumanbHbIM 3a4MCTHBIM MHCTPYMEHTOM (LUernBepoMm).

TpyObl 1 GUTUHI LOMXKHBI ObITb HArPeThl OLHOBPEMEHHO 1 CPa3y Nocsie Harpe-
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Ba TpyOa [LonKHa ObITb BCTaBEHa B (PUTUHT Ha ryOuHY cBapoyHoro nosicka (cm. Tabn. 5).

3anpeu.|.aeTc9| noBOpa4MBaTb coeHeHHble neTanun. Mocne KaXaoro MCNob30BaHWsA CBapOHHbII;I annapart

HY>KHO O4MCTUTb OT OCTATKOB nosunponunieHa.

Tpy6a, apMupoBaHHas CTEKIOBONOKHOM, He TpebyeT 3a4ncTKuU nepep, CBapKom, U NpoLecc cBapku

NPO13BOAUNTCS KaK AJiSi MOMHOCTbIO NonunponuneHoson Tpyobl (PP-R). (Cm. panee n. 5.5)

Tpy6a LeHTpanbHO apMupoBaHHas Tuna Master pipe® WwerBepom He 3aunLaeTca. CBapuBaeTcs cre-

uuanbHon Hacagkown. (Cm. n. 5.2)

5.5. MOCJIEQOBATE/IbHOCTb OMEPALIW NPU CBAPKE TPYB TEBO technics*

1. YcTaHOBUTb Ha TepMoperyfnaTope CBapO4YHOro annapata
Temnepatypy 260°C.

2. 3aKpenuTb CTPYOLMHY Ha paboyee MecTo.

3. YCTaHOBUTL CBapOYHbIN annapat Ha CTpyOLMHY 1 3akpe-
NUTb Hacafiku Ha annapar.

4. 3aKpenuTb annapat Ha cTpybuumHe.

5. BKMIO4MTb CBApPO4HBIN annapat B 3MeKTpUHeckyio ceTb U
HaaTb KHOMKM BKIIOYEHWS annapara.

6.0Tpe3atb nonunponuneHosylo Tpyby Ao Heobxonumoro
pa3mepa.

7. 3341CTUTb ANMIOMUHMEBBIN COW € TPYObI (ecnn cBaprBaeTcs
apMMpOBaHHas MonMMNponuieHosas Tpyba).

8. 06e3KMPUTb 30HY CBapPKM Ha KOHLE TPYObI.

9. O6e3XMPUTb CBAPOUHbIN MOSCOK PUTUHTA.

10. V13MepwTb ANMHY CBapUBAEMOW 30HbI Ha KOHLLE TPyObl.
11. OTMETUTb LNNHY CBapVBAEMON 30HbI Ha KOHLLE TPYObI.
12. TTPOKOHTPONNPOBATL FOTOBHOCTL annaparta K CBapke U1
O[JHOBPEMEHHO MOAHECTU TPYOy 1 PUTUHT K Hacaakam cBa-
poYHOro annaparta.

13. OHOBPEMEHHO HayaTb ABMXEHWe TpyObl U GUTUHIA Ha
HacadKku CBapO4HOro annapata. BobidepXaTb Bpems HarpeBsa
TpyObI 1 PUTUHIa Ha HacaaKaXx.

14. OQHOBPEMEHHO CHATb TPYOY M (UTUHI C HACagok U Bbl-
NOMHWTL CBapKy, BCTaBMB pa3orpetyio Tpyby B pasorperbiit
DUTUHT.

15. [POKOHTPONNPOBATL Ka4eCTBO CBAPKM.

*Oby4atoLwLmI ponnK No MoHTaxy PP-R Tpy6 TEBO technics MOXHO MOCMOTPETb Ha canTe www.tebo.ru.
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e 6. MPOKJIAAKA N MOHTAX TPYb

€ MotTax Tpy6onpoBoaos 13 PP-R MMeeT cBou 0coBEHHOCTY, MO CPABHEHUIO € APy VMU BAAAMM TPY6.
B TpybonpoBoaax 13 PP-R coeinHeHe Ha cBapke NpakTU4eCK He CHUXKaeT HafexXHOCTM TpybonpoBoaa, Konuye-
CTBO COEANHUTENbHBIX M YCTAHOBOYHbIX 371EMEHTOB MNPy COBMIOAEHN BCEX MPaBWI CBapKU He MMeeT 3HaqeHus. Ko-
3 PULMEHTBI CONPOTUBIEHNS (DUTUHIOB 13 MNACTMACChl HUXE, YeM Y YyryHHbIX, 3aNopHas apMaTypa OTiMyaeTcs
BbICOKOW HAZIeXKHOCTbIO, YCWMNSA OT 3aTFKKM Pe3b0 OTCyTCTBYIOT.
€ HeT onacHbIX MPOLIECCOB SMEKTPOLIYrOBOM CBAPKM, UCKIIOHAEMbIX 715t AEPEBSIHHbIX 30aHIA.
) Bonpoc TeMnoBoro pacl1permsi BO MHOTOM PELLIAETCS NPaBUITbHBIM UCMONb30BAHMEM OMOP V1 BbIBOPOM KOH-
curypaumm Tpybonposoaa. OfHUM 13 0OLLMX NPaBWIT MOHTaXa SBSETC CTpeMIeHne CO3AaTb Kak MOXHO boree
TMOKYIO 3MACTUHHYIO CUCTEMY C MUHMMYMOM XECTKMX KOPOTKMX Y3108, MMEIOLLIMX Masyio CnocobHOCTb K aedop-
VENTIR

Mpw pa3melleHnn TpyO Ha CTeHax 1 MOTONKax He PeKOMEHLYETCs UCMOMb30BaTh HEMOABMXKHbIE oropbl. He-
NOABVXHbIE OMOPbI, KaK NPaBMIIO, MUKCUPYIOT Tsxerble TPYOHbIE y3ibl UK TSXKENbIe nemeHTbl Tpybonposoaa,
He UMeloLLvie CODCTBEHHbIX KpenseHni (Hanprmep, GuUnbTpbl MW KpaHbl). s MOTONOHHbIX KPernneHuin XopoLwmnm
peLLeHVeM SBASIOTCSA MOLABUXKHbIE OMOpPSbI.

IMpy MOHTaxe, TPAHCMOPTUPOBKE 1 CKITAAMPOBaHMN TPyO B yCNIOBUSIX OTPULATESbHBIX TEMMepaTyp Heob-
XOAMMO UCKIIOYNT YAapHbIE HArpy3Kku U CHU3UTb LONyCTUMble e opMaLmu.
©) MNoasemHas NpoknaaKa TpyBONPOBOAOB AOMYCKAETCA MO COOBPAXEHNAM KaK XUMUYECKOM, Tak 1 MEXaHM-
4eCKOW NMPOYHOCTU. BO3AENCTBME FPYHTA U FPYHTOBLIX BOA, HE MPUBOLMT K CHUXEHUIO CPOKa Cryxbbl Tpy6o-
nposofa. Heobxonnmo Gepedb NNacT1KoByio TPYOY OT MEXaHMHECKMX NOBPEXAEHWI NPU YKNALKe B FPYHT U B
npoLecce aKcrnyaTaumn.

6.1. MPOKJNIAZIKA TPYB A1 NOAAYM XONOAHON BOAbI

©) Ecwm TemnepaTypa KCNyaTaLmi He OTIMYAETCs OT TeMMepaTypb yCTaHoBKM Gonee YeM Ha 20°C, HUAKaKMX [0-
MOSHUTENbHbIX MEPOMPUATHI, MO CPABHEHWIO C MPOKIAAKOM TPYO 13 APYrX BUAOB MATEPUAnoB, OCYLLECTBISTL HE
HY>XHO. TeM He MeHee, PeKOMEHAYETCS UCTONb30BaTb NOABUXKHbIE NIACTUKOBbIE OMOPbI C MHTepBanom 20-30 au-
ameTpoB TpyOb!.

6.2. NPOKJIAAKA TPYB 419 NOAAYU FOPSYEN BOAbI

€ Mpoknagka no CTeHe MK B OTKPBITBIX LLIAXTAX OCYLLECTBASETCH C UCMOb30BaHUEM CUMbMOHHBIX CTaslbHbIX
KOMMEeHCaTopoB, NeTneobpasHblx M M-06pasHbiX MOAUNPONUNEHOBLIX KOMMEHCATOPOB, B COOTBETCTBUM C paHee
N3MOXKEHHbIMU TPEOOBaHUSMM.
€} BOKpYT KOMEH 1 TPOMHIKOB Ha BEPTUKASIbHO U FOPM3OHTAIIbHO PACTONOXEHHbIX TPyBax, YCTaHOBEHHbIX
«B CTeHe» MOof, LUTYKaTypKOW, CrieayeT OCTaBNATb NPOCTPaHCTBO 3—4 cM. MockonbKy ABMXKEHME TPYObl NPOUCXOAUT
B OCEBOM HarnpasfieHn1, Heobxoanmo obecrnednTs cBOOOAHOe MPOCTPAHCTBO A0 BivKanwero NpensTcTBus As
CMCTEM rOPSYEro BOLOCHAOXEHMS He MeHee 7 MM Ha KaX bl METP AfMHbI MPSAMOIMHENHOIO y4acTKa.

Mpu pa3melLieHnn TpyO B LWTPOOe HeobxoaMMo obecrneymnTs 3a30p B CTeHe He MeHee 70% OT AnameTpa TpyOsbl
Ha A@HHOM y4acTke. 3a30p AOSIKEH ObITb CUMMETPUYHBLIM MO 06e CTOPOHbI OT TPYObI. 3TO BOIMOXHO CAeNaTh He-
CKOMbKUMM CNocobamu — Hanpymep, NPOKaZKa B crielanbHom TpybyaTon nsonsumm (MoxeT BbiTb pekomMeHOo-
BaHa Ans AvameTpa 25 MM B cUCTeMe ropsyen Bofbl, TONLWMHA U30AALMM — 9 MM).
PekoMeHAyeTCs Co34aHNe LIeHTPUPYIOLLMX OMOp 13 CTPOUTENBHOW MeHbI MW LIEMEHTHOTO PacTBOpa, MOLAEPKMBa-
toLmx TpyOy B LUTpoOe. Cama LUTpoOa B MOCIeOHEM CIy4ae He 3anMBaEeTCs, a 3aKPbIBAETCS HAKIAAHOW MIacTUHOM.
[lonyckaeTcs 3aMoHONMYMBaHMe, NPOKaaKa B CTEHE UK B KaHane 13 rohpupoBaHHon MBX Tpybbi.
B criy4ae ecnv Ha KOMMEHCUMPYEMOM YHacTKe MMEIoTCsl OOKOBbIE OTBOfbI, Ha PacCTOSHM He MeHee 1M OT coefinHe-
HWS LOMKeH ObiTb 0becneyeH 3a30p B HanpaBieHUW NPEAMoNaraeMoro YANMHERWS TPyObl, PaBHbIN STOMY YAnN-

HeHUIO.
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6.3. MPABWUJIA, KOTOPbIE CNEAYET COEJ'IIOJ],ATb
MPU NPOKNAAKE APMPOBAHHOW TPYBbI
€ ApMupoBaHHas Tpyba UMEET YATMHEHVE B 5 pa3 MeHbLLE, HYeM HeapMUPOBaHHas. M03TOMy HEOBXOAMMOCTL
B TEMMepaTypHbIX KOMMEHCaTopax 3Ha4nTeNbHO MeHblue. Ho ans cuctem TpybonpoBodos ¢ 6oMbLUMMM ANMHAMM
peKkomeHyeTcs NpoKafika apMMPOBaHHOM TpyObl B WTPoOy B crieLyanbHoM dyTrspe B chcTeMax LieHTpanbHoro
oTonneHus (BbICOKO- U CpeaHeTeMmnepaTypHoe OTOoMNeHne). B cucTeMax HM3KOTEMMEepaTypHOro otonneHus (Te-
NNbI MoM) NPOK/aaKa Npou3BoamTCs 6e3 byTnspa.

6.4. YCTAHOBKA TPYB B LUAXTAX

MMpwv OpraH13aLmmn BBOAOB Ha 3TaX OT CTOSKA, HAXOAALLIErocs B LLAXTE, HyXKHO:

B0 3ahMKCMPOBATL YHACTOK CTOSIKA, HA KOTOPOM LieNaeTcs BBOA, ABYMS HEMOABUXKHBIMM ONopaMu. Y4acTok
MeX [y Onopamm AoxeH ObiTb He Oonee 3 M B AnUHY;
). 71160 [aTb BO3MOXHOCTL BBOZY CBOOGOHO NMPOMTI Ha 3Tax Yepe3 paclLMpeHHoe OTBepCTUE;
€. 1B co3maTL CNELMAnEHOe KOMMEHCALMOHHOE KOMEHO, TpaHcopmumpyioLLee N3rMbHble edopMaLmm B Ae-
hopMaLMN KpyHeHIst, KOTOPbIE MOXHO €OTbIMPaTh» MpK JOCTaTO4YHO OOSbLLIOM AfMHE y4acTka BBO/A;

NGO YCTaHOBUTL B NEPEKPLITUN CUMbMOHHBIN CTanbHOM KOMMEHCaTop.

6.5.MOArOTOBKA COBPAHHOIO TPYBOINPOBOAA K SKCIUJTYATALUUN.
OUYNCTKA NMOCJIE MOHTAXKA

Mocne MoHTaxa TpybonposofAa HeobXoAMMO NPOMbITb €r0 OT BO3MOXHbIX 4aCTUL, CTPYXKKM 1 OT NPON3BOL-
CTBeHHOW (MNK CKNAACKOR) Mbinv BHYTPK TpybonpoBoaa. XenaTenbHo AeNaTh 3TO MpuU OTKPbIThIX LLAPOBbIX U
CMYCKHbIX KpaHax. COpoC NpOMbIBHOM BOALI MPOVICXOAUT B KaHanm3aumio. HopMaTiBbl NPOMbIBKYM NMPUBEAEHbI
B DIN 1988, «BogocHabxeHue 1 kaHanusaumsa» CHuM 02.08.01-89.

OuucTka cucteMbl TPYO onmcaHa B cneumanbHOM pasgene HopM. OYUCTKa MPOM3BOAUTCS NyTeM NOAAYM B TPY-
Obl CMecu BOLbl M BO3ZyXa Mo, AABNEHNEM.

Bce ycTaHOBKM Ansi NUTbeBOM BOAbI AOMKHbI ObiThb TLATENbHO o4unLLeHbl. TpyObl GyayT roToBbl K UC-
NoNb30BaHMUIO NPU BbINOMHEHUM CIeAYIOLMX YCI0BUIA:
) rapaHTUpOBaHHas BE30MNaCcHOCTb MUTLEBOI BOMb;

€ oTcyTCTBYe nedekToB TPy6;
€ nposepKa apMaTypbl NEPES, NCMONb30BAHMEM; HE [OMYCKAETCH HKAKUX [edeKTos;
€ nposepka Tpy6 ANS rapaHTAN YMCTOTbI UX BHYTPEHHIX MOBEPXHOCTEN.

MpY MOHTaXe MHXeHepHbIX cnctem n3 Tpyd TEBO technics He ncnonb3yetcs kKnen, XnaKocTb 1 T.0. Mo3tomy
cMcTEMa OCTAEeTCA YACTOM B XOA4,e MOHTaXa.

6.6. UCMNbITAHUE COBPAHHOIO TPYBOMNMPOBOJA

Ecnu TpybonpoBoa cobpaH B cMcTeMe OTOMNEHUS, €ro UCMbITaHWe NPOXOANUT B COoTBETCTBMN co CHMIM 3.05.01-
85 (2000) «BHYTpeHHME CAHUTAPHO-TEXHWUYECKME CUCTEMbI» M. 4.6.

McnbiTaHve BOASHbIX CUCTEM OTOMNEHUSs W TemnnocHabxXeHWst LOMKHO MPON3BOANTLCSA MPU OTKIIIOYEHHbIX KOT-
Nax W pacLlUMpUTENbHBIX COCYLax rMapoCTaTUiecknM MeTOLOM AaBneHneM, paBHbiM 1,5 paboyero naBneHus,
Ho He MeHee 0,2 MTMa (2 Krc/KB.CM) B CaMO HUXHe Touke cuctembl (M. Tabn. 6).

Pa6ouee naBneHne, 6ap 6 10
Temnepartypa ncnbitaHusa 20°C

Tabnuua 6

McnbiTaHne cucteMbl OTOMMEHNA NPWU OTPULLETENbHBIX TeMmnepaTypax NpoBOAUTCA B COOTBETCTBUM co CHMM
3.05.01-85(2000), n. 4.8. Bce Tpybonposombl A/18 NMUTLEBON BOAbI MOANEXAT KOHTPOMbHBIM UCMbITAHNAM
B cooTBeTCTBMM cO CHWKIMT 3.05.01-85n. 4.4.

Mepen UCMbITaHWeM BCe OTKPbITble KOHLbI TPYO A0MXKHbI ObiTh 3aryLeHsbl.

MpumeyaHune:
CMecuTenu, NCnonb3yemMble B ObITOBbIX CUCTEMAX, U ApYr1e 3neMeHTbl (Hanpumep, rbkue nofBoAKM) MOryT
ObITb He pacCcyMTaHbl Ha [laHHOE AaBNeHWNe, U UX CefyeT NPUCOeAMHSATL TOMbKO NOCNEe NUCMbITaHNS CUCTEMbI
TEBO technics.

PE3YJIbTATblI KOHTPOJIbHOIO UCMbITAHNSA

q)VIKCVIpyIOTCFI B NMPOTOKOJ1e C YKa3daHeM Onda KaXKaoro Tecta BpeMeHHbIX MHTepBanoB, NCMNblTaTellbHbIX aBlie-
HWUW B Havane VMHTepBana v B KOHLE. [poToKos NOAMNNCHIBAETCA 3aUHTEPECOBAHHbBIMY CTOPOHAMM.

a 7. TMAPABJIMYECKWUIA PACYET HEOBXOAUMOIO
AONAMETPA TPYb

B ctangapte DIN 1988 patoTcsi OCHOBHble yKa3aHus ans nofbdopa Anametpos Tpyd 1 TpeboBaHMS K MPOXOL4-
HOMY cedeHumio Tpyb. PacyeT HeoOxoamMMoro AnameTpa TpyO CBsA3aH C nMoTepsaMU AaBneHus B Tpybornposode.
B cBOIO OYepellb, NOTEPU AABNEHWS CBA3aHbI C AMAaMETPOM TPYyObl, ANVHON, KOIDMOULNEHTOM TPeHWs, 00b-
eMHbIM pacxofoM Bofbl. OObeMHbIN Pacxof, BOfAbl M Pa3Mepbl ceveHns TPyObl HEMOCPeLCTBEHHO CBSA3aHbl CO
CKOPOCTbIO MOTOKa.

[Ins pacyeTa CKOpOCTW MOTOKa OCHOBOW SBASETCH KO3PMULMEHT NOTOKa. MNapameTpbl MOTOKA BbIMNCISIOTCS B
cootsetcTBum ¢ DIN 1988 T3.

[lns yMeHbLUeHWsA WyMa Npu ABUXEHNN U AN CO3AaHUS NOTOKA C HAMMEHbLUNMM KaBUTALMOHHBIMI CBOUCTBA-
MW CKOPOCTb ABWXEHWS BOAbl HEOOXOAMMO OrpaHnyMBaTh. He criefyeT npu TpebyemMblix OOMbWMX pacxofax
NPUMeHSTb Manble AuameTpsl Tpyb.

3HAYEHVE BHYTPEHHETO AUAMETPA (Dy) B 3ABUCUMIOCTU OT BHELLUHEFO AUAMETPA (D,) PP-RTPYB
Tabnuua 7

[AnameTtp HapyXHbiin D, Mm

BHyTpeHHMI1 d, Mm
[ 20 | 25 | 32 [ 40 [ 50 | 63 | 75 ]| 90 | 110 [ 125
204 26 32,6 40,8 51,4 61,2 73,6

Tpy6a PN10 16,2 , y \ , 9 1022

Tpy6a PN20 13,2 16,6 21,2 26,6 33,2 42 50 60 73,2 83,2

B noppobHOM cnocobe BbIMMCIEHWA PacyeT yumnTbiBaeT BCe UTUHTU 1 TpyObl, MMeloLMecs B cnuctemMe. SToT
cnocob Hanbonee NpUBAMXKEH K peanbHbIM paboyrM ycnoBmsam. Mpu paciete HEOOXOANMO NOMHUTb, HTO TPY -
©Obl PP-R 0b03Ha4aloTcs No BHeLWHeMY AnameTpy, Tabn. 7.
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PACXO/Abl 1 HEOBXOAVUMBIE OABJIEHUSA AN PASIINYHBIX CAHTEXHUYECKUX N3OENNIA

HanmeHoBaHune m

BbiBoAALME SNeMeHTbI
KpaHbl

Konnektop

BeHTtnnu

Jleiika gywa manas
BokoBol gy

Jleika gywa cpepHas
Neika gywa 6onbluan
BaHHbI

CmecuTenb
CmecuTenb cpefHuii
CmecunTens 60bLION
TyaneTtbl

CnvBHoM 6ayok
CnuBHoM 6avok
CnueHoM 6avok

KpaH cnueHoro 6auyka
Typeukue 6aHu

BaHHa

PakoBuHbI gnA YMbIBaHMA

batapesn

batapes
Muccyapbl

KpaH gna cnuea
MarHutHbIN KpaH
MarHuTHbIN KpaH
MarHuTHbIN KpaH
YMmbiBaNbHUKN
BeHTunb
Cmecutenb

Cmecutenb

Temnepartypa

15 1000 10 6..10
15 1000 40 6..10
20 1200 10 7..10
15 1000 38 60...90
15 1000 38 10..15
20 1000 38 ~110
25 1000 38 ~ 160
15 1000 40 140
20 1000 40 250
25 1000 40 650
15 1200 10 6..7
20 1200 10 6..8
25 400 10 6..9
15 500 10 6..9
15 1000 38 10..15
15 1000 50..55 12..20
20 1000 50..55 35..50
15 1000 10 4
15 700 10
20 700 10
25 400 10
15 500 10 5
15 1000 35 15
KomnnekTbl caHTEXHNYECKOro OGOPYAOBBHVIH AnA ayueBbiX KabuH
15 1000 35 10..20
15 1000 38 60...90

CmecuTenb «IoKC»

PasoBbin pacxo
(cymmapHbiii)

[_wmbap | __C___[/urpui | Cexynapi |

60
60

10
300
180
300
300

500
250
300

70

120

180
80

30
30
30

60
600

240
300

0,12
0,12

0,1
0,05

0,18
0,31

0,15
04

0,7

0,13

0,07

0,07
0,2

03
0,15
03

0,07
0,07

0,05
0,15

Tabnuua 8

0,18
0,18

0,1
0,05
0,22
0,39

0,15
0,6
1,5

0,07

0,1
0,7

0,07

0,05
0,15

e 8. PACYET TENJIOBOIO JIMHEMHOI O PACLUMPEHUSA TPYB

TEBO technics

TennoBoe NMHeNHoe paclunpeHne Tpyb pacumtbiBaetcs no dpopmyne: dl=k x L x dT, rae

k - KO3 DULMEHT NMHERHOMO pacLUMpeHms TpyObl;

L - AnnHa yHacTka TpyObl, TMHENHOE pacluMpeHe KOTOPOro pacimTbIBaeTcs;
dT - pasHu1ua Temnepatyp, Bbi3blBaIOLLAs NMHENHOE paclunperve (Kak NpaBuio, pasHuLa Mexzay TeMnepary-

POV MOHTaXa ¥ TemnepaTypor aKCnayaTaumm).

3Ha4eHNs NMHENHOrO pacluMpeHns 4SS OAHOro MeTpa nonvnponuneHoBow Tpyobl TEBO technics HarnsgHo

MOXHO BMIETb Ha AMarpamme.
3HayeHus k

ANs cTangapTHon PP-R tpy6el (PN10, PN20): 0,15MMm/m K,
ANs TpyObl apMMpoBaHHoN anioMuHnem (PN25): 0,03mMm/m K,
L5 TPYObl apPMUPOBaHHOM CTEKNOBONOKHOM: 0,05MM /M K.

€ NMpumep pacyeTa: y4acToK TPyBbl aPMUPOBAHHON CTEKNOBOOK-
HOM — 12 M (amameTp He BaxeH), Tpyba MOHTMPOBanach Npw Temne-
paType 20°C, Tpyba npeaHasHa4eHa Ans OTONIeHWs Mo OTOMUTENbHO-
My rpaduky 80/60 C, makcnmanbHas Temnepatypa — 80°C.

dL=k x L x dT= 0.05 x 12 x (80-20)= 36 MM, TakiM 00pPa3oM AaHHbIN
y4acTok TpyObl MpX MakCcMManbHo paboyen Temnepatype YaIMHUTCS
Ha 36 MM, OT NepBOHaYasbHOM, MOHTAXXHOW AfMHbI 12 M 1 ByaeT paBeH
12,036 m.

YeenuyeHue 1py6 TEBO Technics (Mm)

U3meHeHMne Temnepatypbl At (K)

Anvna Tpy-
GbiB
meTpax (1m)
AnuHa Tpy-
6b1B
meTpax (1m)

0,1 015 030 045 060 0,75 090 105 120 01 0,03
0,2 030 060 09 120 150 180 210 240 0,2 0,06
03 045 09 1,35 180 225 270 3,15 3,60 0,3 0,09
04 060 120 180 240 3,00 3,60 4,20 4,80 0,4 012
05 075 15 225 300 375 450 5,25 6,00 0,5 0,5
06 090 180 270 3,60 450 540 6,30 720 0,6 018
07 105 210 315 420 525 6,30 735 8,40 0,7 0,21
0,8 120 240 3,60 480 6,00 720 8,40 960 0,8 024
09 135 270 4,05 540 6,75 8,10 10,45 11,80 09 027
1,0 1,50 3,00 450 6,00 750 9,00 10,50 12,00 1,0 0,30
2,0 3,00 600 9,00 1200 1500 18,00 21,00 24,00 2,0 0,60
3,0 4,50 9,00 13,50 18,00 22,50 27,00 31,50 36,00 3,0 0,90
4,0 6,00 12,00 18,00 24,00 30,00 36,00 42,00 48,00 40 1,20
50 750 15,00 22,50 30,00 3750 45,00 52,50 60,00 50 1,50
6,0 9,00 18,00 27,00 36,00 45,00 54,00 63,00 72,00 6,0 1,80
7.0 10,50 21,00 31,50 42,00 52,50 63,00 73,50 84,00 70 2,0
8,0 12,00 24,00 36,00 48,00 60,00 72,00 84,00 96,00 8,0 2,40
9,0 13,50 27,00 40,50 54,00 67,50 81,00 94,00 108,00 9,0 2,70
10,0 15,00 30,00 45,00 60,00 75,00 90,00 105,00 120,00 10,0 3,00

0,06
0,12
0,18
0,24
0,30
0,36
0,42
0,48
0,54
0,60
1,20
1,80
2,40
3,00
3,60
4,20
4,80
5,40
6,00

30,
e

ApMUnpOBaHHaA anioMUHVEBasA NEHTON

!

ApMNpPOBaHHasA BOJIOKHOM

CraHgapTHble PPR Tpy6bi ;

/
)

’c

P

rd

7’

g
J
K
3
J
g Y
3
J
3
.
;

/

S

20/

[
Oy

1

2

3

4

5

6

7 8

JNnHeiHoe pacwnpexue, Al, mm

WN3meHeHne TemnepaTypbl At (K)

0,09
0,18
0,27
0,36
0,45
0,54
0,63
0,72
0,81
0,90
1,80
2,70
3,60
4,50
5,40
6,30
7.20
7,10
9,00

0,12
1,24
0,36
0,48
0,60
0,72
0,84
0,96
1,08
1,20
2,40
3,60
4,80
6,00
7,20
8,40
9,60
10,80
12,00

0,15
0,30
0,45
0,60
0,75
0,90
1,05
1,20
1,35
1,50
3,00
4,50
6,00
7,50
9,00
10,50
12,00
13,50
15,00

0,18
0,36
0,54
0,72
0,90
1,08
1,26
1,44
1,62
1,80
3,60
5,40
7.20
9,00
10,80
12,60
14,40
16,20
18,00

0,21
0,42
0,63
0,84
1,05
1,26
1,47
1,68
1,89
2,10
4,20
6,30
8,40
10,50
12,60
14,70
16,80
18,90
21,00

*[1ns Tpy© DN 6ornee 40 MM, apMUPOBAHHbBIX aNOMUHEM, pekoMeHayeM npumeHsTb K= 0,05 Mm/m K.

9 10

YBenuuenue Tpy6 TEBO Technics c antoMuHueBon onbron (Mm)

5

0,24
0,48
0,72
0,96
1,20
1,44
1,68
1,92
2,16
2,40
4,80
7.20
9,60
12,00
14,40
16,80
19,20
21,60
24,00
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T E B o® MPEVUMYLLECTBA TPYBOMPOBOAHOW CUCTEMbI TEBO technics:
PP-R OUTUHTUN

t h 4 » Cnewy MeTKMN Ha p ™" GuUTUHrOB (NaTeHT N2 92932)
ec nics yNpoLWaIoT NpoLecc MOHTaXa.

» JlaTyHHble 3n1eMeHTbl KOMOVHNPOBaHHbIX GuTHHroB TEBO technics

(naTeHT N2 96213) UMeloT yNyULeHHble rapaBanYeckmne xapakTepucTu-

KU 11 06€CrneymnBaloT BbICOKYIO HAA@XKHOCTb.
KAYECTBO
Mpopykuma TEBO technics nonHocTblo cooTBeTcTBYeT Hopmam TOCT,
DIN v cepTndunumpoBaHa B repmaHcKomn cucteme Kavectsa SKZ.
» KoHTponb KauecTBa Ha Bcex cTaauAX NPon3BOACTBA.

Crewmsannion: meTas -
A e iy e
4 nawpm e s I A2 -.

NMonungonanes

— — » BxogHOI KOHTpPONb npoayKuuu B Poccun.
- » Bbicokoe KauecTBo cbipbsa (PP-R lepmaHus, l0xxHasa Kopes).
| » PacueTHbIi cpok cnyx6b1 — go 50 net!
Llenblit pag poccrinckmx v 3apybexxHbIX MaTeHTOB Ha UHXEHEPHble pas-
Ocolam RiWCTpyaLAR A4 paboTKM 1 HOBUHKM: N 92931, N2 92814, N° 91130, N° 92932 u fipyrue.

ACCOPTUMEHT
JuHenka npogykuum TEBO technics aBnseTcs nyyiuein No acCOPTUMEHTY
NONUNPONUNIEHOBBIX TPY6 1 GUTVHIOB Ha PbIHKE.
- MpoayKuna nocraBnserca B 6eNo0m U cepom uBeTe.
» lLinpoknit AnanasoH coeANHNTENbHbIX 3/1EMEHTOB 1 rMApPaBan-
yecKoi apmaTypbi: oT 20 go 160 guamertpa.

NOAAEPXKKA
Hannune nonHoro KomnnekTa TeXHUYECKON AOKYMEHTauun (TexHuye-
CKWe MacnopTa, KaTanoru, pykoBoACTBa, MPOrpaMmbl MHXXEHepPHBbIX pac-
YeTOB, MPOTOKOJIbl NCMbITAHUIA).
» lnpokana punepckan ceTb, OXBaTbiBaloLas BCIO TeppUTOpUIo
Poccun.
- MpoBepeHne TeXHNUYECKNX N OGyUalOLWNX CEMUHAPOB 1 Be6uHa-
poB.
» CoBMecTHOe yyacTue B TeMaTM4eCcKNX BbiCTaBKax.

- MoppepixKka pek. A 1 MAaPKETUHIOBbIX aKLUil.

EaR e
I

® NoJIMNPONMUIIEHOBAA TPYBA TEBO Masterpipe,
I EBO I | ICISter apMmupoBaHHas nep¢$opupoBaHHbIM
Cs

techni aJIloMUHNEM B LLleHTpe
Kneii LPP-R
. % &
Mep¢opuposaHHas 1 %h
anlomuHmeBas Gonbra T

1,5-1,8mm

® }
0,15 mm (150 mic) PP-R ?

o Vi as - UltimateWaterResistance
[InA yBeNMYEHVA MPOYHOCTU MOHTAKHOTO COeAVHEHUA GUTUHT-
Tpy6a apmMupyoLwmin antoMUHUEBBIN CIOV UMEET 3a30p B COenHe-
HU.

TEBO Mdastersr= ® PP-R/AL/PP-R

Mepdopup donbra

» Bobicokas npoyHocmob mpy6el
CTpyKTypa Tpy6bl Master pipe obecneumBaet 6onee BbICOKyto No-

NepeuHyio XeCTKOCTb Tpy6bl, UTO NPENATCTBYET NPOBMCAHNIO TPYGbI %)an, Té)y6a Ogracrca 6e3y"P§;”; Genoi v rnapkoii. [lobasneHne
oo D CHnAwe. CTabunn3atopos B cnol PP-R CHUXKAeT BO3LEIICTBIE CONHEY-

B HbIX Jlyyen Ha Tpyby Master pipe. Tpyba He MeHAET LiBET CO Bpe-
» MeHbuiee iuHeliHoe pacuiupeHue no omHoweHuio K PP-Rmpy6am  \opem.

Hu3koe nuHeiHoe paclivpeHune (yanuHeHve) nop BoO3aeicTBueM

Temnepatypbl 06yCﬂ0BHEHO Hannynem antoM1nHMEeBOro cnos B LeH- * JKonozuyHoCMb

Tpe Tpy6bI. TnapKan BHYTPEHHAS MOBEPXHOCTb MPEMATCTBYeT 06pa30BaHMI0
“H A A Ha CTeHKax TPyG M3BECTKOBbIX OTNOXEHWI, TPA3y, BOAOPOCNei
ANIOMMHWI, HAXOAALYIACA B LEHTPANbHOI YacTv TPyGbl, MHMmman- 11 IPOAYKTOB pacnana. Tpybbi Master pipe He pxaBeioT 1 umetoT
PYET NPOHMKHOBEHME KUCNIOPOAA B TENNIOHOCUTEb. EEICORMIAYRCES HEILYMOUZONA LI
+ Scmemuunbii i 6ud OGP o>

ANOMUHMEBDIV CIION, PACTONOXKEHHDIV B LIEHTPE, HE OTTEHAET MaTe-  PacueTHbii cpok cnyx6bl — Ao 50 nieT. [poAyKuMA 3acTpaxoBaHa.



