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3ABOA «MPO AKBA»

3aBog «MPO AKBA» O0aMH 13 KPYMHENLWMX POCCUACKNX MPOU3BOAUTENEN, KOTOPLIA 6onee 28 net BbinyckaeT
TpybonpoBoAbl M3 NOAMMPONUEHA U MOANSTUNEHA A1 BHYTPEHHUX N HAPYXXHbIX CETEN MHXEHEPHBIX KOMMYHUKALMNA.
MpeanpusiTe OCHaLLLEHO COBPEMEHHbIM BbICOKOTOYHLIM €Bponenckum obopyaoBaHvem. Ha 3aBope paboTtaet
aTTecToBaHHasa nabopaTtopus, B KOTOPOK CNeasT 3a Ka4eCcTBOM BCEWN NPOAYKLMN, BbilMyCKaeMor Ha npeanpusaTuun.
Bnaropaps MOCTOSIHHOMY KOHTPOJIO, NPOAYKUMSl, NPOM3BOAMMAs 3aBOAOM, COXpaHsieT CTabuibHO BblCOKOE
kadecTBO. NMonunponuneHoBkle Tpybonposoabl 3aBoaa «[MPO AKBA» BoLM B porpamMmy no MMNopTo3aMeLLEHNIO.
Bcsa npopykums, Bbinyckaemas npeanpusitmeMm, wumeet cpok rapaHtum 10 net. Cuctema MeHemXMeHTa
KayecTBa 3aBojJa COOTBETCTBYET MexayHapoaHomy ctaHaapTy 1ISO 9001:2015 n ero ote4ecTBeHHOMY aHasnory
FOCT-P NCO 9001:2015.

NPOU3BOACTBEHHAA JIABOPATOPUSA

MpounsBoacTBeHHan nabopatopus npeanpusatms 3ason «[MPO AKBA» — cTpykTypHOe noapasneneHme ¢ GyHKUMaMm
NPOBEOEHNS TEXHNYECKOrO KOHTPOJIS HA BCEX CTaAMSIX TEXHONOMMHYECKOro Npouecca Npon3BoaCcTBa NPOAYKLNN.
3aBog «[MPO AKBA» ocHaLLeH COBPEMEHHBIMY U3MEPUTENbHLIMU NPMBopamMu 1 060Pya0BaAHMEM OJ151 TECTUPOBAHNS
NPOayKUMn 13 NOJIMMEPHbIX MaTepunanoB Beaywux esponenckux npomssoguteneinn (ZWICK, BINDER, SCITEQ).
Jlabopatopusi attectoBaHa @PBY «[0OCYmapCTBEHHbI pPernoHasnbHblii LEeHTP CcTaHaapTu3aumm, MeTposornm
M mcnbiTaHnin B MOCKOBCKOM 06nacTv» Ha Haine YCNoBWiA, HEOOXOOUMBIX OAS BbIMNOJIHEHUS U3MEPEHUA U
MCMbITaHNA B 3aKpenneHHoM 3a nabopatopuer obnacTn AeaTeNbHOCTU B COOTBETCTBUM ¢ TpeboBaHuamu FTOCT-P
MCO/M3BK 17025-2006.
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1.1. BBegeHue

TpyObl U cOedNHUTENbHbIE AeTann Ons CUCTEM FOpPsSYero M XOJIOOHOMo BOAOCHAOXEeHMs W OTOoMneHus m3
nonunponuneHa obnagaloT PAAOM NPENMYLLECTB:

* YCTOMYMBOCTbLIO K BEICOKMM TEMIMEPATypPaM;

* BbICOKMMU CaHUTAPHO-T’MrMeHn4ecKknMmmn CBOIZCTBaMI/I;

* LUYMOMOMIOLWALWVMN CBONCTBAMMU;

+ abCoNOTHOM KOPPO3MOHHOW CTONKOCTbIO;

* XMMMYECKOW CTOMKOCTbIO Honee 4emM K TPEMCTaM BELLLECTBaM 1 PacTBOpaM;

* [MaJKON N HEM3MEHSIEMOI BO BPEMEHU BHYTPEHHEN MOBEPXHOCTbIO CTEHKWN TPYObI;

* MPOCTOTOMN MOHTaXHbIX U PEMOHTHbIX PaboT;

* TENJION30NALNOHHBbIMA cBoOMcTBaMU.

1.2. MaTepuan

MonunponuneH - TepmMoNNacTUYHbIA NOAMMEP, KOTOPbLIA MOMAy4YalT NyTEM MNOAVMMEPU3auMn rasa nponuieHa,
umetrowero xummyeckyio popmyny CH2=CH(CHS3).

M3 Bcex ¢opM nonvnponuaeHa HauayydwmmMm  GU3NKO-MEXAHMYECKUMW  XapakTepucTukamu obnagaet
n3otakTnyeckasd dopma, MakpOMOSEKysbl KOTOPOW WMEIOT ChupasnbHylo KOHdopmaumio. W3oTakTunyeckumn
nonunponuneH 6bi1 Bnepsble nonyyeH B 1954 roay.

MonunponuneH NpPomM3BOAAT MYTEM MNOAMMEPU3ALUM ra3a MpPOoMnuieHa, MMEIOWEro XUMMUYECKYID dopMyny:
CH2CHCHS.

MonunponuneH umeeT cneayowme Mmoandukaunm:

* romononumMep nponuneHa (tun 1) PP-H;

+ cononuMepsl nponunaeHa un atuneHa (Tun 2) PP-B — 6nokcononmmep;

*+ CTATUCTUYECKNIA COMOIMMEP NMPONUIEHA C 3TUIEHOM (Tun 3) paHAOM COMNoIMMEP — N3HavasibHO 0603Havancs kak
PPRC - nonvnponuneH paHaomM cononmmep, B AanbHelem abbpesnaTtypa Obina cokpatleHa 1o PP-R.

Tpybbl n ¢putuHrn ana sogocHabxernns PRO AQUA npowusBogsatcs u3d 3-ro tmna noamnponuieHa — paHaoMm
cononnmepa PP-R.

Panpom cononnmep PP-R nonyydaetcsa nyTéM Habopa MOnekysn nponuieHa u atuieHa B 6ecrnopsgodyHoOM KX
cOoYeTaHUn 1 NpeacTaBngeTca cneayoLen rpadpun4eckor Gopmynon:
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1.3. TepMmuHbl M onpeapeneHvs

[nsa paboTbl C NOAMNPONUAEHOBbLIMU TPYBaMU HY>KHO 3HATh CleayloLme TePMUHbI 1 ONpeaeneHns:
eTEpMOMJIAaCTUYHbIE MaTepuansl (TepmonnacTtbl): [pynna NONVMMEPHLIX MaTeEPUANoB, KOTOPbLIE MNpPU
HarpeBaHWM BbiLLE TeMNepaTypbl NAaBAEHNS COXPAaHAIOT CMOCOOHOCTb Nepexoaa B BA3KOTEKYyYEE COCTOSHME.
eCcpeaHMI HapyXHbiii aunameTp dcp, MM: YHacTHOe OT AeneHust OMHbI OKPY>XHOCTU TPyObl, M3MEPEHHOW MO
Hapy>XHOMY AMaMeTpy B 1t0OOM Nonepe"yHOM cedeHnm, Haumcno T (=3, 142), okpyrneHHoe B 60/bLLyi0 CTOPOHY A0 0,1 MM.
e HOMMHaJNbHbIA HaPYXHbIA AnameTp d, MMm: YCNOBHbIV pasmep, NPUHATLIA ana knaccudukaumm Tpyd us
TEPMOMNIACTOB N BCEX COCTaBASIOWMX 3/1IEMEHTOB CUCTEM TPyBOMpPOBOAOB, COOTBETCTBYIOLUNIA MUHUMAIIBHOMY
JONYCTUMOMY 3HA4YEHUIO CPEAHEr0 HAPYXHOro AMameTpa Tpyobl.

e HOMMHAaNIbHAA TOJILLMHA CTEHKMU €, MM: YCJ/I0BHbIN pa3Mep, COOTBETCTBYIOLLMIA MUHMMANbHOW AONYCTUMOM
TOJILLMHE CTEHKM TPYObI B N1I0OOI TOUKE €€ NONEPEYHOro Ce4eHus.

e MMHMMAanbHas anutenbHas npoyHocTb MRS, MINa: XapaktepucTtika matepuana Tpybbl, YACNEHHO paBHas
HanNpPsXeHWI0 B CTEHKEe, BO3HMKAKOLEMY NPU OENCTBUM MOCTOSIHHOrO BHYTPEHHEro OaBifieHusl, KoTopoe Tpyba
cnocobHa BblAepXaTb NPU HUXHEM A0BepuTenbHOM uHTepBane 97,5 % B TedyeHue 50 net npu Temneparype 20 °C,
okpyrneHHomMy no FOCT 8032 po 6amxaniuero HKHero 3HadeHust psaaa R 10, ecnm 3HaveHne HanpsxkeHus He 6onee
10 MMNa, vnn psga R 20, ecnu 910 3HavyeHne 6onee 10 MMa.



PP-R TPYBbl U DUTUHTU 4NF BOAOCHABXXEHUA 1 OTOMNNEHUA

e pacuyeTHoe Hanps)xeHue s, MMNa: [lonycTumoe HanpsiXXeHne B CTeHke TpyObl B TedeHme 50 net npu tem-
nepatype 20 °C c y4eTom koadpPpuumreHTa 3anaca npovHoctn C, onpeagensemMmoe no cnenywouen gopmyne ¢
nocnepnywowmm okpyrneHnem no FOCT 8032 po 6nuxariwero HUXHero 3Hadenma psaga R 10, ecnm 3To 3HaveHue
He 6onee 10 MMa, nnu pspa R 20, ecnn oHo 6onee 10 MMa.

os=MRS/C, (1),

roe MRS — MyuHuManbHas anutenbHas NPoYHoCTb, MMa;

C - ko3dpPpuUMeHT 3anaca NpPoYHOCTU, Oe3pa3mepHas BenmyMHa, UMmerowas 3HadeHne Oonbluee eauHuUbI,
yunTbiBaloLWas oCOO6EeHHOCTM aKcnyaTaumm TpybonpoBoaa, a Takxke ero CBOMCTBA, OTNMYAIOLWLMECS OT YYTEHHbIX
npu pac4yete MRS.

cepus Tpyd S (HoMuHanbHas): be3paamepHas BennynHa, onpegensemMas kak OTHOLUEHWE PACHETHOIro HaNpPsXXeHUs
0S K MakCMmasnibHOMY AONMYyCTUMOMY paboyemy nasneHunio PPMS.

e CTAaHAAPTHOE pa3amMmepHoe oTHoweHume SDR: bespasmepHass BennunHa, YACNEHHO paBHast OTHOLLEHUO
HOMMHANBHOIrO HaAPYXHOro AuameTpa Tpybbl d K HOMUHaNbHOW TONWMHE CTEHKM e. 3HadyeHuss SDR 1 S cBa3aHbl
cneayloLwyM COOTHOLLEHMEM:

SDR=2S+1, (2)

roe S — cepus TpyO.

e MaKCMMarsibHOe AonycTumoe padouee aasneHue PPMS, MMa: MakcrmarnbHoe 3Ha4eHMe NOCTOSIHHOIO
BHYTPEHHEro AaBneHus Boapl B Tpybe npu temneparype 20 °C B TedeHune 50 net, okpyrneHHoe no NMOCT 8032 po
6nmxarero HUxHero 3HadeHms paga R 10, ecnu aT1o 3HadeHne He 6onee 10 MMa, nnn psaaa R 20, ecnm oHo 6onee
10 MMa, cBa3aHHOE ¢ cepuein Tpyb S cnenyowmm ypaBHEHNEM:

PPMS =o0s /S, (3)

roe os — pac4eTHOe HanpsXXeHue;
S — cepus Tpyb.

eHOMUHanbHoe aaBneHue PN, 6ap: YcnoBHasa BennumHa, npuMeHsiemas ons knaccuoukaumm Tpyo ns tep-
MOMMacToB, YUC/IEHHO PaBHasi MakCUMasibHOMY OO0MyCTMMOMY paboyeMy OaBfieHuto, BblpaxeHHomy B 6ap (1
6ap =0,1 MMa).

e MaKCMMasibHOe paGouyee AaBJieHMe NMPU NOCTOSSTHHOW Temnepartype MOP, MHNa: Makcumanb-
HOE 3HayeHne MOCTOSIHHOrO BHYTPEHHEro OaBfieHWs BOAbl B TPyOOMPOBOAE B TeYeHue cpoka cnyxbbel 50 ner,
onpegensemoe rno cneaytolen popmyne:

MOP = 2MRSCt /(C(SDR-1)), (4)

roe MRS — MyHuManbHas anutenbHas Npo4HoCTb, MIMa;

C - k03ddULUMEHT 3anaca NPOYHOCTH;

SDR - cTaHAapTHOE pa3sMepHOE OTHOLLEHUE;

Ct — k03pDULMEHT CHMXEHUA MakCcUMaribHOro paboyero aaBneHus npu temnepatype Boasl 6onee 20 °C
MakcumasnbHoe paboyee AaBneHue Mpu NepeMeHHOM TemnepaTtypHoMm pexmnme Pmakc, Mla: makcumanbHoe
naeneHne Boabl B TpybOe Npu 3aAaHHbIX YCIIOBUSIX SKCMyaTaumn, onpeaensemMoe no cneayouwein popmyne:

Pmakc=00/S,

roe o0 — pacyeTHOe HanpsikeHe B cTeHke TpyObl, MIMa, ana 3agaHHOro Krnacca aKcnayarauuu, onpeaensiemMoe
no npaswiy ManHepa;

S — cepus Tpyb.

e Henpo3pa4yHocTb TpyO6 H, %: OTHOLIEHNE CBETOBOro NMoToka, Npolleawero 4epes obpasel, K CBETOBOMY
MOTOKY NCTOYHUKA, BblpaXXeHHOe B NpoLeHTax.

1.4. OCHOBHbIE NapaMeTpbl U pa3Mepbl

1.4.1 HoMuMHanNbHbIA HaAPYXHbIN auamMeTp TPyd d M HOMUWHaNbHAsA TOJMLWMHA CTEHKM TPybObl B 3aBUCUMOCTU OT
HOMWHaNbHOM cepun S N CTaHOAPTHLIX Pa3MepHbIX OTHoLweHW SDR ykasaHbl B Tabnuue 1.

Yka3aHHble B TabnunLe HOMUHabHbIE TONLWMHBI CTEHOK TPYD ONpeaensannch no pacyeTHbIM CEPUSIM.

1.4.2 lNpepenbHble OTKIIOHEHWS CPEAHENO HAPYXXHOro AnameTpa 1 A0oNyCcTMMas 0BasibHOCTb TPYD ykasaHbl B Tabnuue 2,
a npepesibHbIe OTKIOHEHUS TONLMHBI CTEHKM — B Tabnumue 3.

1.4.3 Tpy6bl n3 PP-R BbiNyckaloT B BUAE NPSIMbIX OTPE3KOB.

1.4.4 PacueTHasa macca Tpyb n3 PP-R, Hanbonee ynotpebnseMbix cepuii NpuBeAeHa B NPUNOXEHUN A.
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Tabnuua 1
CraHpapTHOe pa3amepHoe oTHoweHue SDR
ot e ; e "
HomuHanbHag TonwuHa creHku PP-R Tpy6
16 3,3 2,7 2,2 1,8
20 4.1 3,4 2,8 1,9
25 5,1 4,2 3,5 2,3
32 6,5 54 4,4 2,9
40 8,1 6,7 5,5 3,7
50 10,1 8,3 6,9 4,6
63 12,7 10,5 8,6 5,8
75 15,1 12,5 10,3 6,8
90 18,1 15 12,3 8,2
110 22,1 18,3 15,1 10
125 25,1 20,8 17,1 11,4
160 -- 26,6 21,9 14,6




PP-R TPYBbl U DUTUHTU 4NF BOAOCHABXXEHUA 1 OTOMNNEHUA

Ta6nuua 2. MNMpepenbHble OTKIOHEHUS
cpenHero Hapy>XHoro guameTpa
M AonycTuMas oBaJibHOCTb TPyO

Ta6nuua 3. NMpepenbHblie OTKIOHEeHUs
TOJILWMHbI CTEHKU TPYO

Marepuan Tpyo
HomuH.
HapY>XHbI PP-R
AanameTp d
Mpep. otkn." (+) OBanbHOCTL?

16 0,3 1,2
20 0,3 1,2
25 0,3 1,2
32 0,3 1,3
40 0,4 1,4
50 0,5 1,4
63 0,6 1,6
75 0,7 1,6
90 0,9 1,8
110 1 2,2
125 1,2 2,5
160 1,5 3,2

HomuHanbHaga MpepenbHoe OTKNIOHEHNE
TOJILLUHA CTEHKMU €, TOJILUMHBI CTEeHKM (+)1
> < Vv
1,0 2,0 0,3
2,0 3,0 0,4
3,0 4,0 0,5
41 5,0 0,6
5,0 6,0 0,7
6,0 7,0 0,8
7,1 8,0 0,9
8,0 9,0 1,0
9,0 10,0 1,1
10,0 11,0 1,2
11,0 12,0 1,3
12,0 13,0 1,4
13,0 14,0 1,5
14,0 15,0 1,6
15,0 16,0 1,7
16,0 17,0 1,8
17,0 18,0 1,9
18,0 19,0 2,0
19,0 20,0 2,1
20,0 21,0 2,2
21,0 22,0 2,3
22,0 23,0 2,4
23,0 24,0 2,5
24,0 25,0 2,6
25,0 26,0 2,7

1 - lNpepenbHOe OTKNIOHEHME CPEAHENO HAPYXHOIO
AnamMmeTp COOTBETCTBYET rpynne A.

2 — OBanbHOCTb cooTBeTCcTBYET rpynne N.

MpumevaHuns:

1. NpenenbHble OTKIOHEHUSI CPEOHEr0 HAPYXHOIo
AvamMeTpa pacCcHMUTLIBAIOTCSA MO CNEAYIOLLNM
dopmynam:

- rpynna A: (+0,009d), okpyrneHHoe oo 0,1 mm;

- rpynna B: (+0,006d), okpyrneHHoe go 0,1 mwm;

- rpynna C: (+0,003d), okpyrneHHoe oo 0,1 mm.

2. JonycTrMyto 0BaflbHOCTb TPYO pacCcynTbLIBAIOT NO
cnegyowmm hopmynam:

rpynna N: (0,008d+l), okpyrneHHoe ao 0,1 mm Tpyb B
0Tpes3Kax, U3MepeHHas cpasdy Nocse N3roToBMIEHMS;
rpynna M: (0,024d), okpyrneHHoe oo 0,1 mm Tpyo B
oTpe3kax, U3MepeHHas cpasy Nnocie N3roToBIeHUs.

1 — MNpeanenbHble OTKIOHEHNS TOSLLMHBI CTEHKU
COOTBETCTBYIOT rpynne V.

Mpumeyanmsa 1. MNMpenenbHble OTKNOHEHUST TOSILWMHDI
CTEHKM pacCcyUTbIBAKOTCS NO Ccrieayowen opmyne:
-rpynnaV: (0,1 e, + 0,1), okpyrneHHoe go 0,1.
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1.5. TexHn4yeckmne TpedboBaHns

1.5.1 XapakTepuctTuku

1.5.1.1 Tpybbl OOMKHbI UMETb MMAAKY0 HAPYXHYIO M BHYTPEHHIOK MOBEPXHOCTW. Ha Tpybax ponyckawTtcs
He3Ha4YUTENbHbIE MPOAOJbHBIE MOJSIOCHI U BOJIHUCTOCTb, HE BbIBOASILLME TOJLMHY CTEHKM TpyObl 3a npenensi
[ONyCKaeMblX OTKIIOHEHWUI. He aonyckaloTCs Ha HapyXHOW, BHYTPEHHEN M TOPLLOBOM MOBEPXHOCTSX My3blpw,
TPEeLUMHbI, PAKOBWUHBI, MOCTOPOHHME BKJItoUYeHUs1. Okpacka Tpy6 AoskHA ObITb CMIOLWHON U PaBHOMEPHOM.

LiBeT Tpy6 6enbiii nnu cepsblii. Tpydbl U GUTUHI CEPOro LBETA UMEIOT apTUKYJIbl, 3akaHuMBaloLmecs Ha bykay “G”.
BHewwHWin BUA TPYO A0O/IKEH COOTBETCTBOBATL KOHTPOJIbHOMY 006pasLy, yTBEPXAEHHOMY B YCTAHOBJIEHHOM NOPSiAKE.

Tabnuua 4
Knacc Tpao, Bpems Tmakc, Bpems TaBap, Bpems
3 5 q O6GnacTb NPMMeEHeHUs
aKcryatauum C npu Tpa6, r (o] npu Tmakc, r (o] npu TaBap, 4
1 60 49 80 1 95 100 Fopsiuee BopocHabxeHume (60 °C)
2 70 49 80 1 95 100 opsiuee BogocHabxeHue (70 °C)
20 o5 BbicokoTemnepartypHoe
4 40 20 70 25 100 100 HanosbHOE OTOorMJIeHNE.
60 o5 HuaskoTemnepaTtypHoe oTonieHve
oTonUTENbHLIMU NPUbopamMmm
20 14 BbicokoTemMnepaTypHoe oTomnieHne
5 60 25 90 1 100 100 paryp
oTonuTENbHLIMU Npubopammu
80 10
XB 20 50 - - - - XonogHoe BooocHabxeHne

B Tabnuvue 4 npuHATLl cneaytolime 0603HaYeHns:
Tows ™ paboyass Temneparypa uiamM KoMOMHaLMa TeMnepaTyp TPaHCNOPTUPYEMOI BOAbI, onpeaensemas 061acTbio NPUMEHEHUS;
T ae — MAKCHIManbHAA paboyas Temneparypa, AeCTBME KOTOPOIA OrpaHNYeHOo Mo BPEMEHU;

T___ - aBapuitHas TemMrneparypa, BO3HMKAIOLLAsS B aBAPUINHBLIX CUTYyaLIMsIX MPY HAPYLLUEHUN CUCTEM PETYIMPOBAHMS.

asap

1.5.2 TpeGoBaHUSA K HAAEXHOCTHU

1.5.2.1 Tpy6bl U1 GUTUHIM N3 TEPMOMNNIACTOB CNEAYET NPUMEHSTb B CUCTEMAX BOOOCHAOXEHMS U OTOMNEHUS C
TeMNepaTypHbIMU PEXUMaMN, yKa3aHHbIMU B Tabnuue 4.

1.5.2.2 MakcumanbHbIi CPOK CnyXx0Obl TpybonpoBoAa ANS KaxAOoro knacca akcnayaTauum onpepensieTcs
CyMMapHbIM BpemeHem paboTel Tpybonposoaa npvi Temneparypax T, T ., T, . v coctasnsiet 50 ner.
1.5.2.3Npu cpoke cnyxbul MeHee 50 NeT BCe BPEMEHHbIE XapakTePUCTUKN, Kpome T crnenyet nponopLmMoHanbHO
YMEHbLUNTD.

1.5.2.4 MoryT ycTaHaBnnBaTbCs APYrne Knacchl SKCrayartauum, HO 3Ha4eHMa TeMNePaTyp A0JKHbI OblTh He 6onee

yKasdaHHbIX 4515 knacca 5.

asap’

OnpepeneHne pacyeTHbIX cepuii Tpyo
1.5.2.5 PacueTHble cepumn ansa Tpyb knaccoB akcnayatauum 1-5 S’Makc, no KOTopbIM ONPeaensitoT MUHUMaNbHYIO
[ONYCTUMYIO TOALWMHY CTEHKM, PACCYUTLIBAIOT N0 popMyne:

S’makc = 00 /Pmakc,

roe o0 — pacyeTHOE HanpshkeHne B cTeHke TpyObl, Mla, ona knaccos akcnayataumn 1, 2, 3, 4, 5, onpegensemoe
no npasuny MaiHepa;

Pmakc — makcumanbHoe pabodee gasneHue. CornacHo FOCT 32415, ansa knaccos akcnayataumm 1-5 3HaveHus
paboyero gaBneHus BblbupatroTcs 3 ctaHgapTHoro psaa: 0,4; 0,6; 0,8 nnn 1,0 MMa.
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1.5.2.6 lNpu onpepeneHnn S’mMakc OKPYrieHne Npou3BOASAT B MEHbLUYIO CTOPOHY A0 6nuxanliero 3HadeHus
cepuin S, ykazaHHbIx B Tabnuue 1.

1.5.2.7 MuHnmanbHoe 3HadeHune koadpduumenTa 3anaca npodHoctn PP-R T1py6 npu temnepatrype 20 °C B TeueHne
50 net yctanHosneHo NOCT NCO 12162.

1.5.2.8 TonumHbl CTEHOK GUTUHIOB U3 TEPMOMIACTOB A0JIXHbI ObITb HE MEHEE PaCcCHUTAHHbLIX ANa TPYDO TOro xe
TUNopasmMepa v yCnoBuin akcnayatauum.

1.5.3 TpeboBaHus K Cbipblo, MaTepranam U KOMMIEKTYIOLLMM N3OENNSM:

1.5.3.1 nntenbHas NnpoyYHOCTb MaTtepuana Tpyd n GUTUHIOB Npu AeNCTBMN NOCTOSAIHHOIO BHYTPEHHErO AaBJIEHNS
[OJMKHA ObITb HE MEHEE 3a4aHHO STANIOHHLIMU KPUBLIMUW 1 ypaBHEHUAMM, NpuBefeHHbIMu B FTOCT 32415-2013.
McnbiTaHns matepuana Ha COOTBETCTBME yKa3aHHbIM TpeboBaHWSAM AOJKHbI NPOBOAUTLCS Ha obpasuax Tpyo,
M3roTOBJIEHHbIX METOAaMW 3KCTPY3UM UAN NUTbA MOJA, AaBfieHMEM Kak MUHUMYM Npu OBYyX Temneparypax W
NATU YPOBHSAX OaBReHUs Ana kaxaon Temneparypbl. Obuiee KOAIMYecTBO UCMbITYyEeMbIX 006pa3LOB HA Kaxaon n3
TeMnepatyp A0JIKHO cocTaBnATb He MmeHee 30. Mpu nx UCnbITaHMM JOMKHO ObITb 3aPUKCUPOBAHO HE MEHEE YeTbIpeX
paspyLleHunii obpa3uos Tpyd He paHee 7000 4 n He MeHee 0AHOro paspyLueHuns — He paHee 9000 u.

3HavyeHne MUHUManbHOW anutenbHoi npodHoct MRS, Mla, cnepyet onpepensTb MNyTeEM 3KCTpanonauum
pes3ynbratoB ncnbiTaHuii npu temnepatype 20 °C Ha cpok cnyx6bl 50 neT.

1.5.3.2 [nsa nsrotoBneHns Tpyd n GUTUHIOB AOSIXKHbLI MPUMEHSTLCS CNeayloLme MaTepmanbl MapoK U peLenTyp
COrNacHoO yka3aHHbIM B HOPMaTUBHbIX JOKYMEHTaxX Ha U3aenus:

1.5.3.2.1 MNMonunponuneH pangomcononumep PP-R 80 - MRS He meHee 8,0 Mla ¢ nokasarenem Teky4yecTu
pacnnasa, onpegeneHHbiM no FOCT 11645 npu (230 °C/2,16 «r), He 6onee 0,5 r/10 muH, a npu (190 °C/5,0 kr) —
He 6onee 1,0 r/10 MUH.

1.5.3.2.3 119 n3rotoBaeHns KOMOUHMPOBAHHbLIX GUTUHIOB OO/MKHBI MPUMEHSTLCS 3aknagHble AeTanm U3 naTtyHu
mapok CW617N (J1C-59-2).

1.5.3.2.4 5nacTtuyHble YNNOTHUTENbHbIE KOJbLA A0JIKHbI U3rOTOBASATLCS U3 PE3UHbI UK APYrX 3/1aCTOMEPOB
B COOTBETCTBMU C HOPMAaTUBHLIMU AOKYMEHTaMU KU obecrnedmBaTb MPOYHOCTb U MrEPMETUYHOCTb COEOVHEHUIA B
TeYyeHue BCero yCTaHOBJIEHHOIO CpOKa aKcryartauum Tpybonposoa.

1.5.3.2.5 Bce marepuansbl, NnpuMeHsiemMble OJ19 U3roToBNeHUsa TPybonpoBOaAOB, TPAHCNOPTUPYIOLWMX NUTLEBYIO
BOAY, AOJKHbI OblTb pa3peLleHbl 419 yKa3aHHOro NMPUMEHEHUS OpraHaMmn 34paBOOXPaHEHNS.

1.6 TpeOGoBaHUa 6€30NaCHOCTN U OXpPaHbl OKPYXXaloLen cpeabl

1.6.1 MNoxapHO-TEXHNYECKME XapaKTEPUCTUKM TPYD N PUTUHIOB N3 TEPMOMJIACTOB YKadaHbl B Tabnuue 5.
MpumedaHne — 3HaAYEHUST MNOXAPHO-TEXHUYECKUX XaPaKTEPUCTUK [S KOHKPETHbIX PeLenTyp Chipbs MOryT
YTOYHSATLCH B HOPMATUBHBIX AOKYMEHTaX Ha N3aenus.

1.6.2 TpeboBaHus K noxapHon 6e3onacHoOCTU Tpyd U GUTUHIOB M3 TEPMONMIACTOB, MCMOJIb3YEMBIX B CUCTEMAX
BOJOCHAOXEHNSA N OTOMMEHNS 30aHUA N COOPYXEHUN, A0/KHbI COOTBETCTBOBATL ykadaHHbIM B CHul 2.04.01 n
CHwu 21-01.

Ta6nnua 5
Mo>XxapHO-TeXHU4YEeCKNe XapaKTepucTuku Marepuan Tpy6 n putnHroe PP-R
pynna roptoyectn r4
lpynna BocnnameHsemMocTu B3
JbiMoo6pa3sytoLas cnocobHOCTb a3
TOKCMYHOCTb NPOAYKTOB rOPEHNS T3
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1.7 TpaHCcnopTpoOBaHUe N XpaHeHue

1.7.1 TpyGbl U GUTUHIN NEPEBO3AT JIIOOLIM BUAOM TPaHCMNOpPTa B COOTBETCTBUN C NpasBuiaMn NepeBo3Kn rpy3oB
N TEXHUYECKUMWN YCIOBUSIMU MOMPY3KM U KPEnaeHus rpy30B, OENCTBYIOWMMW Ha OAHHOM BuAe TpaHcnopTa.
TpaHcnopTupoBaHue cnenyeTt nNpou3BOaUTb C MakCUMasibHbIM WCMOSIb30BAHMEM BMECTUMOCTM TPAHCMOPTHOrO
cpeacTea.

1.7.2 Tpybbl cnepyet obeperatb OT yOapOB U MEXAHUYECKMX Harpy3okK, a X NOBEPXHOCTb OT HAHECEHUS LaparuH.
Mpn nepeBo3ke TPyObl HEOOXOAMMO YKIaAbIBaTb HA POBHYIO MOBEPXHOCTb TPAHCMOPTHLIX CPEACTB, NPEeAOXPaHsAs
OT OCTPbIX METAJTIMYECKNX YINOB 1 pebep nnatdopmel.

1.7.3 TpaHcnopTMpoOBKa, Norpy3ka un pasrpyska Tpyd npu Temneparype Huxe muHyc 10 °C gonyckaetcs

npuv cobnoaeHn Mep NPEAOCTOPOXHOCTU, UCKITIOHAOLLMX YAAPbI.

1.7.4 TpyObl  GUTUHIM CReayeT XPaHUTb B HEOTANIMBAEMbIX CKIIaACKMX MOMELLEHUSIX B YCNOBUSIX, UCKITIOHAIOLLIMX
BEPOATHOCTb X MeXaHN4YeCKNX nospex,quMVl, nnun B oTaninBaembiX Ckilagax He 6nnxe OOHOIro MeTpa

OT OTONUTENbHbLIX NPUOOPOB. OHM A0KHbI ObITh 3aLMLLEHBLI OT BO3AENCTBUS NPAMbIX COJTHEYHbIX JIy4en

1 aTMOoCcdepHbIX 0CaAKOB.

Ycnous xpaHeHus Tpyb u dutmHros — no FOCT 15150, pasaen 10, B ycnosusx 5 (0X4). JonyckaeTcsa xpaHeHue
Tpy6 B ycnoeusix 8 (OXK3) He Bonee 6 mecsLeB.

1.8 YkazaHug no MOHTaXxy

1.8.1 MoHTax TpybONpoOBOAOB CUCTEM XOJIOAHOTO W FOPSIMEr0 BOAOCHAOXEHUS M OTOMNEHUS [OJIXEH
OCYLLIECTBNAATLCS B COOTBETCTBUN C TpeboBaHNAMU AENCTBYIOLLMX HOPMaTUBHBLIX AokymeHToB: CI1 30.13330.2020
«BHYTpEeHHUI BOOOMNPOBOA U KaHanusauusa 3gaHuii. AktyanudupoBaHHaa pegakuma CHull 2.04.01-85»,
Cn 73.13330.2020 «BHYTpEHHME CaHUTAPHO-TEXHUYECKME CUCTEMbI 3OaHUA. AKTyanna3vpoBaHHas penakumns
CHwuI 3.05.01-85», CI 60.13330.2016 «OTOnneHwe, BEHTUASAUMS U KOHOMLUMOHMPOBAHME. AKTyann3npoBaHHas
peaakupns CHull 41-01-2003», CIM 40-101-96 n gpyrnx 4OKYMEHTOB, YTBEPXAEHHbIX B YCTAHOBIEHHOM MOPSIAKE.
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T et
i .

NPUJTIOXKEHUE A

PacueTtHas macca 1 M Tpyb 13 PP-R (HeapmumpoBaHHas) Hanbonee ynotpebnsaemMbix cepuii npueeneHa B Tabnue A.1

Ta6nuua A.1

HomuHanbHbI
HapYXHbIA PacueTHast macca 1 M TpyG, Kkr
anameTtp d

SDR 11 SDR6
20 0,107 0,172
25 0,164 0,266
32 0,261 0,434
40 0,412 0,671
50 0,638 1,04
63 1,01 1,65
75 1,41 2,34
90 2,03 3,36
110 3,01 5,01
125 3,91 6,47
160 6,30 10,53

11
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NPUJIOXXKEHUE B

Tabnuua b.1 OCHOBHbIEe XapaKTepPUCTUKN NONIUMNPONUIIeHa

MonekynspHas Mmacca, (at. e4. Maccbl)

MnoTHocCTb, r/cm®

Mpenen Tekyyectn npu pacTtsxkeHun, H/mm?

Mpenen npoYHOCTY Npu paspbiee, H/Mm?

OTHOCUTENBHOE YANIMHEHWE NPy pa3pbise, %

Mogaynb ynpyroctun, MlMa

TennocTonkocTb, “C

Temnepatypa nnaenexus, ‘C

CpeaHui KoOaPPULIMEHT MMHENHOIO pacLUMpeHns, Mm/m+°C

KoaddurumneHT TennonpoBogHoctTn, Bt/m-°C

75000-300 000
0,91-0,92
27-30

34-35

>500

900- 1200

100

> 146

0,15

0,23

12
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1.9. OTAnumnTenbHble 0COOEHHOCTU NoNUuNponuaeHa

[Ins nonunponuneHa xapakTepHa BbICOKAsi CTOMKOCTb K M3rMbam u umctupaHuio. Takxke y nonunponuieHa
MOBbILLEHHASA XMMNYECKAsA CTOMKOCTb K MOBEPXHOCTHO-akTMBHbIM BeLecTsam (MAB) B 0Tin4dme o1 noONnaTuieHa.
YpoapHas BS3KOCTb coctaensdetr 5 — 12 kbkx/M2, npy 3TOM MOAMNPONUAEH MOPO30CTOEK MPU OTPULLATENbHbIX
TemMnepartypax.

MonunponuneH noayynn Hanbosblee pacnpocTpaHeHe B CUCTEMAX XONOAHOIO U ropsyero BOA0CHaOXeHNs,
BHYTPEHHEN N HAPYXXHOW KaHanusaumu.

1.10. PP-R TpyObl apMnpoBaHHble aflloMUHNEM

ApMUMpPOBaHHbLIE NOANMPONUAEHOBbLIE TPYOLI NPOM3BOAATCA NO3TAMHO.

lMepBOHa4YanbHO 3KCTPY3ME U3roTaBAMBaAOT OAHOPOAHYIO MOAUMPONMIEHOBYIO TPYOY.

3arteM B HenpepbIBHOM MPOoLLECCe TBEPAYIO HAPYXXHYIO MOBEPXHOCTL TPYObI MIOTHO OXBAaTbIBAIOT NEPdOPUPOBAHHOM
aNioOMUHMEBOI NEHTOM, KONbLEBYIO (OPMY KOTOPOI NpmaatoT 06KaTbIBaIOLLIMMN POSINKAMN.

[anee nony4yeHHyto TPYOHYIO KOHCTPYKLIMIO BHOBb 3KCTPYAMPYIOT (MOBEPX aSItOMUHUEBOI 060/1I04KM HAHOCST HOBbI
C/IOM NONMAPONUIEHA).

ApmMupoBaHue TpyObl NpecnenyeT O4HY U3 MaBHbIX LEen, 3ak/io4HaloLLyoCs B PE3KOM CHUXKEHMN TEMNEPATYPHbIX
YOJIMHEHUNIA TEPMONNACTUYHOM TPYObl, KOTOPbIE Y HEAPMUPOBAHHLIX MOJINMPONUIEHOBbLIX TPYD NPOSBASIOTCA B
3HA4YMUTENBLHON Mepe.

HecnyyainHo pa3paboTymkym apMUPOBAHHBIX MOAUMPONUIEHOBLIX TPYO, AOOUBLLMCL NPOMBILLIEHHOM peanm3aumnm
TakoW apMMPOBAHHOM KOHCTPYKLMMW, HAa3bIBAKOT €€ TEPMUHOM «CTabunbHas». [og aTuM nogpasymeBaeTcs manas
3aBNCUMOCTb MIBMEHEHUS NEPBOHAYAsIbHOM OIMHBLI TPYObI NPY €€ HarpeBe UM OXIaXAeHNN.

KoadPruneHT NMHENHOro TeNIOBOro pacumperHus a (Mm/m - C°) ong apmumpoBaHHoOW antoMnHnem PP-R Tpy6bl
coctasnget a = 0,03, a 4ng apMmMpoOBaHHOM CTEKI0BONTIOKHOM a = 0,035.

13
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Cxema apMMUpPOBaHNSA N KOHCTPYKTUBHOE ucnosHeHue PP-R TpyOblI

3

a 0

A — pa3pes apmmpoBaHHo Tpybbl PP-R;
1 — cnon anioMUHUS NN CTEKNOBOJIOKHA.

0- KOHCTPYKLNS apMMpoBaHHOW TpyObl PP-R;
1 — cnon antoMuHna (NepdOpPUPOBAHHOIO NN CMJIOLLHOMO) UM CTEKIOBOJIOKHA;
2, 3 — NONUMpPONnuIEeH.

Mcxons na TexHonormm pactpybHOM CBapku, HaApPYXXHbIN guameTp TpyObl NP HOPMasnbHOW TeMnepaType A0JIKEH
COOTBETCTBOBATb BHYTPEHHEMY ANaMETPY COeaMHNTENbHOM aeTanu. Nockonbky Tpy6a STABI nmeeT 6osee TONCTYIO
CTEHKY NpU PaBHOM NPOXOLHOM CEYEHWNM MO CPaBHEHUIO C 0OLIKHOBEHHOW TPYOOW, TO Nepesn CBapkoii HE0B6Xo0aUMO
yOanuTb 4aCTb BEPXHEro 3awuTHOro cnost U Gpoabrm npu NOMOWM CheumanbHOro 3a4nMCTHOMO WMHCTPYMEHTA.
Bes cneumanbHOro MHCTPyMEHTa NPOLLECC 3a4NCTKN O4EHb TPYA0EMKUI, NO3TOMY KoMnaHus NMPO AKBA npepnaraet
3a4MCTHOM MHCTPYMEHT, BLINMOSIHEHHbLIN B KayecTBe Hacaaku ans nepdopatopa. Ons Tpyd apMMPOBaHHbIX
CTEKOBOJIOKHOM TEXHONOMUS He nMpeanonaraet 3a4nctky. Tpyba cBapvBaeTcs Kak OObl4HbIE HEAPMUPOBAHHLIE
Tpybbl. Tpyba DUO apmupoBaHa antioMUHUEM MO LEHTPY WU MMeeT TONWUHY CTeHKU B cooTBeTcTBUM ¢ SDR6.
OpHako 3TO He 03HaYaeT, 4To Takas Tpyba He TpebyeT crneLumanbHOM NOArOTOBKN — B TOPLLE TPYObI CI0M antoMUHNS
VMEEeT KOHTakT C TpaHCnopTupyemon cpenon. BzanmonencrTsne anioMUHUS C HENTPalibHOW BOAOM 3a4acTylo
HEeoMnacHo, Tak Kak MeTas 3aLUmLLEH OKCUAHOM NNeHKON. Mpu paspyLueHnn 3Ton 3almTHON 000104KN, HaNpuUMep,
B peaysibTate BO3OENCTBUS KUCON/LWLENOYHOM cpefbl, aNioMUHUIA NoABepraeTcs MHTEHCMBHOW KOPPO3un. ITo
NPUBOAUT K PACCOEHUIO TPYObl U 3HAYNTENBHOMY YMEHbBLLEHMNIO €€ NPOYHOCTHBLIX CBOMCTB. [N npeaoTBpaLleHms
KOHTakKTa C/i0s antoMUHNEBOWN GO C TPAHCNOPTUPYEMOIN CPELON NCMONb3YeTCs CheLnanbHblii MIHCTPYMEHT -
TOopLeBaTesib, KOTOPLIM NPope3aeT kKaHaBKy MO TOJLLMHE CTEHKM HA MECTE afloMUHUEBOMO CNos FyOuHOM 1-2 MM.
OTOro [OCTaTOYHO, YTOOLI NPY CBapPKe COoM antoMUHUS Obl1 HAAEXHO 3aniaBieH NOJMMNPONUIEHOM.

Lna apMmnpoBaHua NOANNPONUIEHOBLIX TPYDO McnosbayeTcs nepdopupoBaHHasa Gonbra, UMELAas YacTylo CEeTKy
OTBEPCTUIA ManNoro guameTpa.

B npouecce akCTpyaAMpoBaHUS NMOAUNPONUIEHOBOW TPYObl, BASKOTEKYYMIA MaTepuan 3aTekaeT B 9TU OTBEpPCTUS
M TEM CaMblM CO3[AET cLenneHne nonmmepa n metanna. Ha noBepxHocTn Tpyb C Hapy>XHbIM apMUPOBaHMEM, NPU
9TOM OCTalOTCS 3aMETHbIE Ha a3 «yTSKUHbI», MOBTOPSAOLINE CTPYKTYPY NPUMEHEHHOW nepdopauunm.
ApmuposaHune PP-R Tpyb kpome TemnepaTypHoin cTabunuanpytoLiein crnocoOHOCTU HECET 1 el OAHY BaxHYIO
dyHKUMIO — co3aaHune aHTnanddy3noHHoro 6apbepa, NpeaoTepaLlaoLLLEro NPOHNKHOBEHME MOJIEKYI KMCIopoaa
yepes CTeHKY TPyObl B TEMIIOHOCUTENb.

1.11. NMpoekTupoeaHue PP-R Tpy6onposonos

MpoekTupoBaHme TpybonpoBoaos n3 PP-R ana cnctem xonogHoro n ropsiiero BoAOCHaOXeHUs OCyLLeCTBASeTCs
B cooTtBeTcTBUM C pernameHTamu CI1 30.13330.2020 «BHYyTpeHHMIA BOAOMNPOBOA W KaHanuMaauus 34aHui.
AkTyanmnamnpoBaHHas pegakuma CHnlM2.04.01-85». CBogoM rnpasui no NpoeKkTUpoBaHUIO U MOHTaXy TPyOONpoBO40OB
13 noavnponuneHa paHgom cononumepa CIr140-101-96.



PP-R TPYBbl U DUTUHTU 4NF BOAOCHABXXEHUA 1 OTOMNNEHUA

1.11.1. T'mapaBnnyeckuin pac4yeT

MpapaBnuyecknin pacyét TpybonpoBoaos 13 PP-R 3aknoyaeTcs B onpeaeneHnn notepb Hanopa (Unn aaBneHms)
Ha npeogoneHne rmapaBsindyecknx COI'IpOTVIBJ'IGHI/IVI, BO3HUKAKOLWNX B pr6e, B COeaNHUNTENbHbLIX AeTandax, B MecTtax
pe3k1x NOBOPOTOB 1 UBMEHEHUI AnameTpa Tpybonposoaa.

Mmppaenuyeckmne notTepu Hanopa B TPyb6onpoBoae onpeaensioTcs no Homorpammam 1m 2.

Homorpamma 1
ANS onpegeneHus notepb Hanopa B Tpyoax SDR11
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MMoTeps Hanopa Ha TpeHue, MM/M
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Homorpamma 2
ANS onpegeneHus notepb Hanopa B Tpyoax SDR6, SDR5
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PP-R TPYBbl U DUTUHIU N4 BOAOCHABXXEHUA U OTONNEHUA

1.11.2. KoadpPunumeHT ruapaBiamieckoro ConpoTuBIIEHNNA
rM,D,paBJ'II/I‘-IeCKI/Ie noTepn Hanopa Ha MeCTHble COnpoOTMBIEHUA B COeOUNHUTENbHbIX OeTandX pPeKoMeHAayeTCsd

onpenenaTb No cneayoLen Tabnmue (aaHHble cooTBeTCTBYIOT MpunoxeHuio M CM 344.1325800.2017):

Tabnunua 6. KoadpPuumeHT MecTHOro ruapaBINyeckoro ConpoTUBeHUs AN
coeAUuHUTEesIbHbIX AeTasiev N3 NoJiInponusieHa

OeTtanb OGo3HaueHue Mpumeuanue KoadduumeHTt
MydTa 0,25
YMeHbLueHne
0,40
Ha 1 pa3mep
YMeHbLueHne
0,50
TN— Ha 2 pasmepa
MydTa nepexogHas -
— YMeHblueHne 060
Ha 3 paamepa ’
YMeHbLUeHne
0,70
Ha 4 pa3mepa
YronbHuk 90° I_ 1,20
YronbHuk 45° (r 0,50
_—lﬂ; PaspeneHve notoka 1,20
TpoHuK
_—>H L CoepvHeHuie notoka 0,80
= * L C 2,10
> - OeJMHeHMe NoToka ,
Iy
KpectoBuHa
L
- > PaspeneHue notoka 3,70
A
M 6 —m
ydTa KOMOMHUPOBaHHas = 0.50
BHYTPEHHSA pe3bba —uw
MydTta kombUHMpoBaHas —u
yP p . 0,70
HapyxHas pe3bba —m
y . ——m
rONbHUK KOMOVHMPOBAHHbI 1.40
BHYTPEHHas pe3bba H
YronbHUK KOMOUHNPOBAHHbIM
1,60
HapyxHas pe3bba H
Tpon 6 7
PONHNK KOMOVHMPOBAHHbI —FH— 1.40—1,80
BHYTPeHHas pe3bba =
20 mm 9,50
25 MM 8,50
KnanaH D.<]
— 32 Mm 7,60
40 Mmm 5,70
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1.11.3. KomneHcauusa nMHEMNHOro pacluMpeHus

[Mockonbky NoANMEpPHbIE MaTepuasbl UMEIKOT YBEIMYEHHbIV MO CPABHEHUIO C MeTanaMm KO3aPOUUMEHT JIMHENHOIO
YONNHEHUA, TO MNP NPOEeKTUPOBAHNN CUCTEM OTOIMJIEHUS, XOJIOOHOIo U ropgayero BO}J,OCHa6)KeHI/IF|, npon3BoaaT
PaCYET NMHENHBIX U3BMEHEHUI TPYOONPOBOAOB, BO3HMKAIOLMX MPY Nepenagax TeMneparyp.

MpoekTpoBaHMe U MOHTaX TPyOONPOBOAOB HEOOXOAMMO BbIMOJHATL Tak, 4ToObl TpyGa Morna cBoOOOHO
nepemMewarbca B NpeAaenax BeNNYMHbl PACYETHOrO JIMHEMHOro paclupeHus. OTO AOO0CTUraeTcs 3a CueT
KOMMEHCUpyoLwern cnocobHOCTN 3neMeHTOB TPybonpoBoAa, YCTAHOBKOW TeMmnepaTypHbIX KOMMEHCaTOpoB W
NnpaBuIbHON PacCTaHOBKOW onop (KpenneHuit). HenoaBuxHble kKpenneHns Tpyd O0MKHbI HANPaBAsaTb YAJIMHEHUS
TPyOONpPOBOAOB B CTOPOHY 3TUX 3NIEMEHTOB.

PacyéT nsmeHeHuns onnHel Tpybonposoaa Npu N3MeHeHUN ero TeMnepaTypbl NPOU3BOANTCS NO GOPMYJIE:

AL=a e L ¢ At, roe

AL — n3meHeHne gnanHbl TPy6onpoBoaa Npu ero HarpeBe UM OXNAXKAEHUN: , MM;
a — KO3DPULIMEHT TEMNNOBOIO pacLUMPEHNs: MM/M - °C;

L — pacuéTHasa onuHa Tpybonposoaa: , M;

At - pa3Huua Temnepartypbl TpybonpoBoaa npu MoHTaxe n akcnnyartaumm °C (K).

Tabnuua 7. Tabnuua NMHEeNHOro pacLuMpeHuns (B Mm):
TpyOa 6e3 apmupoBaHusa (a= 0,15 mm/me°C)

OnuHa PasHuua temnepatyp At, °C

TPYOGLI, M 10 20 30 40 50 60 70 80
0,1 0,15 0,30 0,45 0,60 0,75 0,90 1,05 1,20
0,2 0,30 0,60 0,90 1,20 1,50 1,80 2,10 2,40
0,3 0,45 0,90 1,35 1,80 2,25 2,70 3,15 3,60
0,4 0,60 1,20 1,80 2,40 3,00 3,60 4,20 4,80
0,5 0,75 1,50 2,25 3,00 3,75 4,50 5,25 6,00
0,6 0,90 1,80 2,70 3,60 4,50 5,40 6,30 7,20
0,7 1,05 2,10 3,15 4,20 5,25 6,30 7,35 8,40
0,8 1,20 2,40 3,60 4,80 6,00 7,20 8,40 9,60
0,9 1,35 2,70 4,05 5,40 6,75 8,10 9,45 10,80
1,0 1,50 3,00 4,50 6,00 7,50 9,00 10,50 12,00
2,0 3,00 6,00 9,00 12,00 15,00 18,00 21,00 24,00
3,0 4,50 9,00 13,50 18,00 22,50 27,00 31,50 36,00
4,0 6,00 12,00 18,00 24,00 30,00 36,00 42,00 48,00
5,0 7,50 15,00 22,50 30,00 37,50 45,00 52,50 60,00
6,0 9,00 18,00 27,00 36,00 45,00 54,00 63,00 72,00
7,0 10,50 21,00 31,50 42,00 52,50 63,00 73,50 84,00
8,0 12,00 24,00 36,00 48,00 60,00 72,00 84,00 96,00
9,0 13,50 27,00 40,50 54,00 67,50 81,00 94,50 108,00
10,0 15,00 30,00 45,00 60,00 75,00 90,00 105,00 120,00
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PP-R TPYBbl U DUTUHTU 4NF BOAOCHABXXEHUA 1 OTOMNNEHUA

Ta6bnuua 8. Tabnuua NMHENHOro pacwmpeHus (B Mm):
apMmupoBaHHas anioMmmHuem Tpyoa PP-R (a=0,03 mm/me°C)

Pa3Huua temnepartyp At, °C
AnuHa
TPYOLI, M 10 20 30 40 50 60 70 80
0,1 0,03 0,06 0,09 0,12 0,15 0,18 0,21 0,24
0,2 0,06 0,12 0,18 0,24 0,30 0,36 0,42 0,48
0,3 0,09 0,18 0,27 0,36 0,45 0,54 0,63 0,72
0,4 0,12 0,24 0,36 0,48 0,60 0,72 0,84 0,96
0,5 0,15 0,30 0,45 0,60 0,75 0,90 1,05 1,20
0,6 0,18 0,36 0,54 0,72 0,90 1,08 1,28 1,44
0,7 0,21 0,42 0,63 0,84 1,05 1,26 1,47 1,68
0,8 0,24 0,48 0,72 0,96 1,20 1,44 1,68 1,92
0,9 0,27 0,54 0,81 1,08 1,35 1,62 1,89 2,16
1,0 0,30 0,60 0,90 1,20 1,50 1,80 2,10 2,40
2,0 0,60 1,20 1,80 2,40 3,00 3,60 4,20 4,80
3,0 0,90 1,80 2,70 3,60 4,50 5,40 6,30 7,20
4,0 1,20 2,40 3,60 4,80 6,00 7,20 8,40 9,60
5,0 1,50 3,00 4,50 6,00 7,50 9,00 10,50 12,00
6,0 1,80 3,60 5,40 7,20 9,00 10,80 12,80 14,40
7,0 2,10 4,20 6,30 8,40 10,50 12,60 14,70 16,80
8,0 2,40 4,80 7,20 9,60 12,00 14,40 16,80 19,20
9,0 2,70 5,40 8,10 10,80 13,50 16,20 18,90 21,60
10,0 3,00 6,00 9,00 12,00 15,00 18,00 21,00 24,00
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Ta6bnuua 9. Tabnuua NUHENHOro pacwmpeHus (B Mm):
Tpy6a PP-R apmupoBaHHaa cTeksioBONIOKHOM (a = 0,035 mm/me°C)

AnunHa U3meHeHne Temnepatypsbl AT (°C)
TpyOhI,

M 10 20 30 40 50 60 70 80 90 100
0,1 0,03 0,07 0,10 0,14 0,17 0,21 0,24 0,28 0,31 0,35
0,2 0,07 0,14 0,21 0,28 0,35 0,42 0,49 0,56 0,63 0,70
0,3 0,10 0,21 0,31 0,42 0,52 0,63 0,73 0,84 0,94 1,05
0,4 0,14 0,28 0,42 0,56 0,70 0,84 0,98 1,12 1,26 1,40
0,5 0,17 0,35 0,52 0,70 0,87 1,05 1,22 1,40 1,57 1,75
0,6 0,21 0,42 0,63 0,84 1,05 1,26 1,47 1,68 1,89 2,10
0,7 0,24 0,49 0,73 0,98 1,22 1,47 1,71 1,96 2,20 2,45
0,8 0,28 0,56 0,84 1,12 1,40 1,68 1,96 2,24 2,52 2,80
0,9 0,31 0,63 0,94 1,26 1,57 1,89 2,20 2,52 2,83 3,15
1,0 0,35 0,70 1,05 1,40 1,75 2,10 2,45 2,80 3,15 3,50
2,0 0,70 1,40 2,10 2,80 3,50 4,20 4,90 5,60 6,30 7,00
3,0 1,05 2,10 3,15 4,20 5,25 6,30 7,35 8,40 9,45 10,50
4,0 1,40 2,80 4,20 5,60 7,00 8,40 9,80 11,20 12,60 14,00
5,0 1,75 3,50 5,25 7,00 8,75 10,50 12,25 14,00 15,75 17,50
6,0 2,10 4,20 6,30 8,40 10,50 12,60 14,70 16,80 18,90 21,00
7,0 2,45 4,90 7,35 9,80 12,25 14,70 17,15 19,60 22,05 24,50
8,0 2,80 5,60 8,40 11,20 14,00 16,80 19,60 22,40 25,20 28,00
9,0 3,15 6,30 9,45 12,60 15,75 18,90 22,05 25,20 28,35 31,50
10,0 3,50 7,00 10,50 14,00 17,50 21,00 24,50 28,00 31,50 35,00

F-o00pa3Hbili KOMNEeHcaTop

Puc 1. PacueTtHasa cxema MN-o6pasHoro
KoMMeHcaTopa:

HO - HenoaguxHas onopa;

CO - ckonb3suwas onopa;

L ApyxX. y4. — AIMHA NPYXUHSLLEro y4acTka OT OCK TPpyObl
[0 Kpasi HENOABMXHOW ONOPbI, MM;

AL - yBenun4yeHue p[JINHbl FOPU3OHTANIBHONO Yy4acTka
TpybonpoBoaa Npu Harpese, MM;

L HO — paccTosiHue Mexay KpasiMm HENOOBVKHbLIX ONop, MM;
L co — pacctosHne Mexay Kpaem HEenoaBUXHON W
LLEHTPOM CKOJb3SILL,EN OMOpPbI, @ TakXe MeXAay LeHTpaMum
CKOMb3ALLMX ONOP, MM.

l l AL
_)L HO L co L O =
\
/

/

/

T Lco ‘TA Lco

L MPYX. 4.

L Ho

M-o0pa3HbIit KOMMNEHcaTop

Puc 2. PacueTtHaa cxema M- un U-o6pasHoro
KOMMEHCaTopoB:

HO - HenoaBuXxHas onopa;

CO - ckonb3slas onopa;

L npyX. y4. — ANIMHA NPYXNHSILLLETO Y4aCcTKa OT OCK TPYObI
[0 Kpasi HENOABMXXHOM OMOpPbl, MM;

b - wwupmHa kKomrneHcaTopa (BCTaBka), paccCTosiHue
Mexnay 0CsiMU KOJlen, MM;

E
HO coT AN & co HO
L rpysx. yu. 4
Lco1 Lco b I-CO LCOZ
| |
L o




PP-R TPYBbl U DUTUHTU 4NF BOAOCHABXXEHUA 1 OTOMNNEHUA

KomneHcauuio TennoBbIX YAJMHEHUNM pPewalT KOHCTPYKTUBHO, WCMOMb3YS YMbl MOBOPOTA, CKOJMb3SAWMVE U
HEMNoABWXHbIE OMOPbLI, a TakXe roToBblE KOMMNeHcaTopbl. B HeNoaBMXHbIX onopax Tpyda XXECTKO KPENMUTCH XOMYTOM
yepes Pe3nHOBYIO MPOKIAAKY, @ B CKOMb3SAWMX onopax pukcaTtopbl NO3BONSIOT TPpybe nepemewatbcsi B 0CEBOM
HanpaBiieHUN.

Ha npumepe npoekTHOro pelleHus TpacCUpoBKM TpyOoMnpoBoAa B BWAE yrna NoBOpoTa MPUBEAEM pPacyéeT
TENnoBOM KOMMEHCaAUMM FOPM30HTaNIbHOrO y4acTka MONMMAPONUIeHOBOro TpybornpoBoda, onpeaesnivB HYXHYIO
OJIMHY BEPTUKaIbHOIO y4acTka, KOTOPbIA C YHETOM YNpyrnx CBOMCTB TPyObl OyaeT “npyXuHuTh” 6e3 paspyLleHus
B IHTEpBasie BENNYNHbI YONTMHEHNS paBHOM AL.

B uensx ycTpaHeHus pas3HOYTEHWI npeanaraeTca  MNPOW3BOAUTL  OTCYET MPYXMHALWEA ANWHbI
OT OCM FOPU3OHTANbHOrO y4acTka [0 Kpas HemnoJBWXHOM OMnopbl Ha BepTuKanbHOM ydyacTke. dopmyna AfviHbl
NPY>XMHSALLEro yyactka Tpy6onpoesoaa MeeT BUA,:

L npyX. y4. =25¢VD ¢ AL,

roe:

L npyX. y4. — AnMHa NPYXWHSALWEro y4acTka, MMm;

D — HapyxHbIn anameTp TpyObl, MM;

AL — yBenu4yeHue aivHel y4actka TpybonpoBoaa npu ero Harpeee, Mm.

Pacuét M-o06pas3Horo komMneHcaropa BbINOSIHAETCS B Clenylollei nocnenoBaTeNibHOCTU: CHavana onpenensieTcs
BENINYMHA TEMNNOBOI0 YAMHEHNS PACYETHOMO Y4aCcTKa, 3aTeM Bbl4MCNIAETCA HE0OXoaMmasa AnvHanepneHankynspHoro
K HEMY MPYXUHSALLEro y4acTka.

AL 1, AL 2 — yBennyeHue AIH ropu30HTasIbHbIX yH4aCTKOB TPYOONPOBOAOB NPU UX HAarpeBe, MM;

L HO - paccTtosiHue Mmexay KpasMn HeNoABUXHbLIX ONop, MM;

L CO - paccTosiHue Mexay LLEHTPOM CKOJb3SILLLEN ONOPbI U OCbIO KONeHa TPYObl, MM;

L CO1, L CO2 - paccTosiHus Mexay Kpaem HernoaBuXHOM Onopbl U KpaeM CKOJIb3SLLEN Ornopbl, MM.

Mpn pelieHnn TEMNSIOBOM KOMMEHCAUMK ydacTka TpybonpoBoAa C MCMONb30BaHMEM TpybHoro [1-obpa3Horo
KOMMNeHcaTopa, MOXHO MPUMEHNUTL 2 NPUEMA ero PAcnoNOXEHN MeXAy HENOABUXHBIMY ONOPaMu:

. cpeauHHoe (TOYHO nocepeauHe) pas3MelleHrue Mexay onopamMu, Mnpuv  KOTOPOM  AJSiMHbl  06eunx
PaBHOPACMONIOXEHHbIX B 06€ CTOPOHbLI OT HEro BETBEN TPYyOONPOBOAOB PaBHbI, T.€. MONY4aEeTCAa KOHCTPYKLMS
paBHOMIEYEBOro KOMMNEHcaTopa;

+ CMELLEHHOEe pasMeLleHne, BO3HMKaoLWee Npu NPOEKTHbIX PELUeHUsX, Koraa AJvHbl BeTBeW TpybonpoBOAOB
B CWUJTy KOHCTPYKTMBHbBIX OCOBEHHOCTEN 06beKTa U TPAaCCMPOBKM TPYOOMNPOBOLAA OKa3bIBAOTCS Pa3/iNyHbIMU, T.€.
Nony4aeTcsa KOHCTPYKLUMS pa3HOMIe4eBOro KOMMNeHcaTopa.

B nepBom cnyyae pacyéTa, BennyumHa DL paBHa ons o6evx BeTBel Tpybonposoaa 1 obLiee yanHeHne paBHAETCS:

AL o6w, = 2AL.

Bo BTopom cny4dae BenuymHa DL paccymnTbiBaeTCS HE3aBUCUMO OJ15 KaXX40W BETBU U YOJIMHEHUE COCTaBASET CyMMY
BblYNCTIEHHbIX yanuHeHnid: AL obuw, = AL neB + AL npas, raoe:

AL nee=LCO1 +L CO;
ALnpaB=LC02+LCO

LnpwuHa komneHcaTopa b (BcTtaska), He3aBUCKMO OT OJIMHbI €0 BETBEWN, HA3HAYAETCA KOHCTPYKTUBHO N COCTaBNSET
Benun4mHy pasHyto 11 — 13 D Hap. BctaBka Bcerga KpennTcst nocepeanHe XOMyTOM (KECTKOE KpensieHne).
TennoBoe yanvHeHne AL o6Ly pacyETHbIX y4acTKOB TPyOOMNpPOBOAOB MJIIOC HEKOTOPLIM rapaHTUPOBaHHLIN 3a30p
Mexnay CONM3MBLUMMNCS BEPXHUMW AETaNSIMM KOMMeHcaTopa (nopsaka 150 MM) He [OMKHbI NPEBbILLATD LUNPUHY
KoMneHcaropa. B npoTnBHOM cnyyae cnefyeTt YyMEHbLUNTbL PACCTOSAHUE MeXAY HENOABUXHBIMU OrMopamMm PacyETHbIX
Yy4acTKOB.

PacuéT M-06pa3Horo koMneHcartopa BeAETcsa aHanorM4Ho pacyéTy MN-obpasHoro.

Ecnun KOHCTPYKTUBHBbIE pa3dmMepbl TPYOHLIX " 1 N — 06pasHbIX KOMNEHCATOPOB NPUHUMAIOTCS MO PACHETY, TO
O-06pa3Hble KOMMNEHCATOPbI AN Pa3/INYHbIX AMAMETPOB MIACTMACCOBLIX TPYO BbIMYCKAOTCHA C BbIYMCIIEHHBIMU
GUKCUPOBAHHBIMY 3HAYEHNAMU UX FEOMETPUYECKNX PA3MEPOB.
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0O-00pa3HbIi KOMNEeHcaTop

Puc 3. Cxema O-o6pasHoro, netTneo6pa3HoOro KOMneHcaropa:

HO - HenoaBswmxHas onopa; CO — ckonb3suias onopa; DHap — HapyXHbI AnameTp TPyObl, MM;
b — paccTosiHMe Mexay cTeHKaMm KOMMNeHcaTopa o BHYTPEHHEMY AANAMETPY, MM;
LHO - pacctosiHne mexay kpasiMm HEMOABWMKHbLIX ONOP, MM.

b 28Dy Pa3mep KomneHcupylowaa
- / - KOMMneHcaTopa CNnocoGHOCTb
— = = e D, mm DI, Mmm
HO Cco Cco HO
20 80
25 65-70
Ho 32 55
40 45
L+o

KomneHcupytowas cnocobHocTe O-06pa3HOoro koMmneHcatopa.

1.11.4. OCHOBHbIE NPUHLMIbI NPOKNaAKU TPyOONpoOBOAOB U3 NONUNpPONUeHa

TpybonpoBoabl crneayeT NpokKnaabiBaTb B MecTax 06ecneqymBalolLmMx nx 3amTy 0T MexaHMYecknx noBpexaneHuin
(waxTtax, wrpobax, kaHanax u 1.4.), NpM 3TOM O0J/IKHA 00ecneynBaTbCs BO3MOXHOCTb UX TEMMIOBOrO YAJIMHEHUS.
Mpn HEBO3MOXXHOCTUM CKPLITOM NMPOokKIaakm TpybonpoBOAOB UX CNeAyeT 3awmiarb OT MEXaHNUYECKMX MOBPEXAEHNIA
M OrHS.

MoaBoakM kK caHTexnpmubopam AonyckaeTcst MpokaabiBaTb OTKPbITO.

PaccTtosiHne mexnay Tpyb6amu 1 CTPOUTENbHLIMU KOHCTPYKLIMSIMU AOJIXKHO ObITb HE MeHee 20MM.

B mMecTax npoxoaa yepes3 CTPoUTENbHbIE KOHCTPYKLUMW CTEH W Neperopoaok, NoamnponuieHoBsie Tpyobl cneayet
npoknaapiBatb B GyTASpax v ruib3ax ua nosiMMepHbIX Niv MeTaindeckmx Tpyo.

CornacHo CIM30.13330.2020 BHYTPEHHWNI AMaMeTP rmb3bl OMKEH ObITb 60MbLUE HAa 5 — 10 MM HapyXXHOro AnamMmeTpa
NpPOXoasWero B Hel Tpybonpoeoaa. ITOT 3a30p 3aMOJIHAETCS MAMKMM HErOpYMM rMapo@obHbIM MaTepuanom,
cnocobCTByOLWMM cBOOOAHOMY NMepeMelleHnio Tpybonposoaa BAOSIb 0cU. Kpai rmb3bl AOMKEH BbICTYNATb 3a
npenenbl CTPOUTENBHOW KOHCTPYKUMK Ha 30 — 50MM.

3anpelaeTtcs pacnonaraTb B rmfib3e CTbIKOBbIE COEAMHEHUS Kak Pa3bEMHOr0, Tak 1 Hepa3bEMHOI0 Xxapakrepa.

B cnyyae npoknagkm TpybOMpoBOOOB B cnoe 6eToHa WAM LEMEHTHO-MEeCHaHOro pacTBopa 3anpeLiaeTcs
3aMOHONNYMBATbL Pa3bEMHbIE PE3LOOBLIE COEAMHEHUS.

1.11.5. Kpennenue PP-R Tpy6onpoBoaos

Mpn npoekTnpoBaHMn TpyboONpPOBOAbI PA3AENAIOTCS Ha OTAENbHbIE Y4YacTkM, MYTEM pacnpegesieHnst Toyek
XECTKOro kpensieHus. Takum o6pasom, NnpeaoTepaLLlaeTcs HEKOHTPOIMPYEMOE nepemMeLLeHne TpybonpoBoaoB U
rapaHTUpPyeTCcs X HagexHas pukcaums. TOUKN XECTKOro KpernaeHms pacCcuYnTbiBaOTCS U BbINOJIHAIOTCS C Y4ETOM
OEeNCcTBUS Cuil, BO3HUKAIOLLMX MPU paclLUMpeHn TpyOONpPOBOAOB, a TaKXe AOMONHUTENbHbLIX HArPY30K.
CKOﬂb39ILLI,I/Ie nnn Hanpasngrouwme KpenneHnsa AOJKHbI MO3BONAThL nepemMeleHns pr6b| B OCEBOM HanpasieHUNn,
ncko4vaa npm 3aToM MmexaHmn4yeckme noBpexxgeHmd pr6bl.
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Tabnunua 10. PaccTtosiHne mexay onopamMmm B 3aBUCUMOCTU OT TeMnepaTypbl
BOAbI B TpyOOonpoBoae:

HomuHanbHbIN PaccTtossHue B MM

HapyXHbI AnameTp

TPYObl, MM 20°C 30°C 40°C 50°C 60°C 70°C 80°C
16 500 500 500 500 500 500 500
20 600 600 600 600 550 500 500
25 750 750 700 700 650 600 550
32 900 900 800 800 750 700 650
40 1050 1000 900 900 850 800 750
50 1200 1200 1100 1100 1000 950 900
63 1400 1400 1300 1300 1150 1150 1000
75 1500 1500 1400 1400 1250 1150 1100
90 1600 1600 1500 1500 1400 1250 1200
110 1900 1800 1700 1700 1600 1400 1400
125 2100 2000 1800 1800 1700 1600 1600
160 2400 2300 2100 2100 2000 1900 1900

HenogguxHble onopbl HeobXxoAuMMO pa3mellatb Tak, 4YToObl TemMnepaTrypHble W3MEHEeHUs [OJIMHbI y4acTka
TpybonpoBoAa Mexny HUMW He MNPEBbIWANM KOMMAEHCUPYIOLEN CNOCOOHOCTM OTBOAOB M KOMMEHCATOPOB,
PacnoJIoXeHHbIX HAa 3TOM y4YacTKe U pacnpeaensivcb NPONopLMOHaNbHO UX KOMAEHCUPYIOLLLE CMOCOBHOCTU.

B Tex cnyyasix, koroa TemnepatypHble UBMEHEHNs! AJIMHbI y4acTka TpybonpoBoaa NpeBbILLAT KOMNEHCUPYIOLLLYIO
CNOoCcOBOHOCTb OrpaHNYMBAIOLLIMX M0 3N1EMEHTOB, HA HEM HEOOXOANMO YCTaHOBUTb AOMOJSIHATENbHbLI KOMNEHcaTop.
3anopHyio 1 Boaopa3bopHyl0 apmMaTtypy BO nsbexaHue nepepadm ux Beca TpybonpoBoay HeEOOXO0OAUMO XECTKO
3aKpenJiaTb Ha CTPOUTEJIbHbIX KOHCTPYKLUWSAX.

1.12. MonTax PP-R TpybonpoBonos

TpaAuuUMOHHLIM CNOCOBOM COeAMHEeHUs HamopHbIX TPYOOMPOBOAOB W3 MONUMNPONUIeHa SBASETCH CBapka,
3ak/oyalLascs B Harpeee aetanel Ao BA3KOTEKYHEro COCTOSIHUSA, COEANHEHUUN UX MOA, HEKOTOPbLIM AABIEHVEM U
nocnenyoLLemM oxyiaxaeHnn aetanei 4o 06pa3oBaHNs HepPa3bEMHOMO COEAMHEHUS] — CBAPHOTO LLBA.

Hanbonee 4acto NpUMEHSIIOLMMCS METOAOM CBapKKW SIBNIIETCS pacTpybHas cBapka, Npu KOTOPOI NpoM3BoauTCs
COeJIMHEHNE KOHLLOB TPYD Yepes NPOMEXYTOUHYIO AeTanb B pacTpyo.

1.12.1. CBapo4HbIi annapar

[ns ceapku Tpyb ncnonb3yeTcs KOMMAEKT CBAPO4YHOr0 060pya0BaHNSA, B COCTAB KOTOPOrO BXOAAT:
» cBapo4HbIv annapart (MowHocTb 1500 nnn 2000 BT)*;

» CMEHHbIE Harpesarenu;

» pesak ans pe3ku Tpyo*;

» MeTann4eckmnin HemodaH;

» NHCTPYKLMS NO NPUMEHEHMUIO.

*
B 3aBMCMMOCTW OT MOAENN CBAaPO4YHOro 060pyAoBaHUS
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1.12.2. NoAaroroBka MHCTPYMEHTa

1. YCTaHOBUTb CBApOYHbI annapart Ha POBHOW MOBEPXHOCTN.

2. 3akpenuTb Ha CBApPO4YHOM arnmnapaTe CMeHHble HarpeBaTenn HyXHOro pasmMmepa C MOMOLLbIO crneumasnbHbIX
KnoYen. Hacagkm JomkHbl NIOTHO NPUIeraTb K HarpeBaTe/lbHOMY 91IEMEHTY (He06X04MMO CneauTh 3a TeEM, 4YTOObI
NOBEPXHOCTb HACaA0K HE BbICTynana 3a Kpan HarpeBaTeslbHOro 3N1eMeHTa).

3. MNpoBepuTb YyCTAHOBNEHHYIO TEMMNEpaTypy Ha annapaTte (Temnepartypa ceapkm PP-R coctaBnsiet 260 —270°C).

4. BknounTb CBApOYHbIN annapar B ceTb (HanpsixeHne 220B) n npoBepuTb rOpUT N CUrHasbHas namMnoyka.

5. B 3aBMCMMOCTU OT TEMNEPATYPbI OKPYXAIOLLLEN Cpeabl HAarpeB HarpeBaTenbHOro anemeHTa anntcesa 10 — 15 MuHyT.
Pabouas Temnepartypa Ha NOBEPXHOCTU AOCTUraeTcs aBTomMaTmyecku. MNMpolecc Harpeea 3akOHYeH, Korga racHeT
WM 3aropaeTcs (B 3aBMCMMOCTU OT TUMa CBAPOYHOIro annapara) fiamnoyka KOHTpOosns TeMneparypsbl.

[MepBylo cBapky pekoMeHAyeTCH NPOM3BOAUTL YEPE3 5 MUHYT MOCSIEe HAarpeBa CBapoOYHOro annapara.

()BHUMAHME:
CBapoyHble MHCTPYMEHTbI A0JIKHbI coaepXaTbcd B ynctore. Mpu Heo6Xxo0AMMOCTU HarpeBaTesibHYI0 N’nJib3y
M JOPH NPOYUCTUTb pacTBOPUTEJIEM C MOMOLLbIO rpy6oii candeTku.

1.12.3. CBapka geTtaneu B pactpyo

Mpouecc pacTpybHOWM CBapku BKJOHAET OOHOBPEMEHHbI HArpeB COeAMHSIEMbIX AeTasneil, TEXHONIOrMYECKYHo
BbIOEPXKY, CHATUE OeTanei ¢ Hacanok, UX CONpPsXeHne 1 nocnenylollee ecCTeCTBEHHOE OXNlaxaeHne CBapeHHbIX
netanen. na Kaxaoro Hapy>XXHOro AguameTpa noaodpaHbl COOTBETCTBYIOLLME Napbl HACAAOK.
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Mopsaok ceapkm:

1. Ha cBapo4Hbli annapaT ycTaHaB/MBAKOTCA Hacaaku COOTBETCTBYWOLWEro AuameTpa, npu 3tom paboune
NOBEPXHOCTUN HACAA0K A0JIKHbI ObITb 06€3XMPEHbI aLEeTOHOM UM BOOHBIM PACTBOPOM CnupTa. B cnyyasx HanunaHms
Ha HacaZKy OCTaTKOB MNOAVMMEPOB OT NpeablayLLLEe CBAPKU, HEOOXOAMMO MPOBECTM O4YMUCTKY pabo4mx MOBEPXHOCTEN.
2. CBapoYHbI annapaT NoaKIyYaeTcs K CeTn 1 0XWAAEeTCs ero rotToBHOCTb K paboTe.

3. CooTBeTCTBYIOLANA TEXHONOIMK TeMnepaTypa ceapku ans PP-R coctaBnsaeTt 260 — 270 °C.

4. Tpyba obpe3aeTcs Noa NpsiMbIM YrIOM K OCU TPyObl NPy NOMOLLM CReumansHOro pesaka. Ha topue Tpybbl C
BHYTPEHHEN CTOPOHbI CHUMaeTcs dacka nog yrnom 30°

5. KoHew, TpyObl 1 pactpyb outrHra nepes cBapkon npu HEOOXOANMOCTM OHULLAIOTCA OT BRaru, Nbiav v rpsasm m
obe3xunpumBatoTcs.

[ns nonunponuneHosbix TPYO apMMpoBaHHbIX antomMuHnem no cepeavHe PRO AQUA DUO SDR 6 nepep, cBapKkoi
TopeL, TPyO 3a4nLLLaeTCs 3a4MCTKON AN CPeHEero Cios, B pe3yJsiktate ornepaumn B LLEHTpe Topua Tpybbl 06pasyeTtcs
KaHaBka C BblIOPaHHbIM aSIlOMUHMEBLIM CJI0EM Ha MyOuHY 2-3 MM.

Ona nonunponuneHoBbix Tpyd PRO AQUA SDR 5 apMmpOBaHHbIX alioMWHMEM MNepef CBapKOW KOHel, TPyObl
3a4MLLLAETCS 3a4NCTKOM, NPU 3TOM MPOUCXOANT CHATUE TOHKOIO NOAMMEPHOI0 cnos BmecTe ¢ donbron. B pesynsrarte
3TOro MOJIYYMBLLMIACS HAPYXHbI AnameTp TPpyObl A0SIKEH COOTBETCTBOBATL NpeaesamM A0MNYyCKOB Ha CTaHAAPTHbIN
HapPYXHbIN AMaMeTp AaHHOro TMnopasmepa.
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6. Ha TpyBy HaHOCUTCS METKa Ha PaCcCTOAHUN, PaBHOM ryOrnHe pactpyba nioc 2 MMm.

7. KoHubl oetanemn, oceBbiM MEpPEMELLEHMEM, HE BpaLlasi, N1aBHO BBOASATCSH B HACaOKM.

8. BbliaepxuvBaeTcs pernaMmeHTMpOBaHHOE BPEMS MPOrpeBa 4o BA3KOTEKYHEro COCTOSIHMSA (cornacHo Tabavue 11).
9. [eTtann cHAMAIOTCA C HAacagokK, U B TedeHne 1 — 2 cekyHp, conpsaraioTcs gpyr ¢ gpyrom. lNpu aton onepauumn
He [OonyckalTcs BpallaTefbHble ABUMXEHWA AeTaneit OTHOCUTENbHO APYr Apyra, BO3MOXHa fvlib Hebonbluias
KOPPEKTUPOBKA OKOHYATENBbHOIO PACMNOIOXEHUS AeTaNEeN B KOHEYHOM CTaammn CBapku.

10. OxnaxaeHne cBapHOro CoeMHEeHNs 1 Aetanen Npom3BoaMTCS €CTECTBEHHbIM NMYTEM.

()BHUMAHME:

¢ Mpu pa6oTte, B cny4yae He06XO0AUMOCTU, CMEHHbIe HarpeBaTesiv O4YMLLAIOTCS OT HaIuMNLero MmaTtepuana;

¢ nnqa obecneyeHns KaYeCTBEeHHOro CoegMHEeHUs neTanei, cneayeT usderatb NOBPEXAeHNA MNOKPbITUS HACa[0K;

eKaTeropuyecku 3anpeliaeTtcd oxjaxaaTb npubop BoOoil, WHaYe MOryt ObiTb WCMOPUEHbI
TepPMOCONPOTUBJIEHNS.

Ta6nuua 11. TexHOnornyeckue napameTpbl pacTpyoOHoOW cBapku aetaneun us PP-R
(temnepartypa okpyxatouwiero sosgyxa 20 °C)

HapyxHbii AnvHa Bpems

AuameTp TpyObl,  CBapHOro Harpesa conpsXeHns oXJIaXAeHUs
Lo ydactka, MM peTtanem, ¢ peTtanem, ¢ nertanen, MUH
16 13 5-8 4 2

20 14 6-8 4 2

25 15 7-11 4 2

32 16,5 8-12 6 4

40 18 12-18 6 4

50 20 18-27 6 4

63 24 2436 8 6

90 29 40-60 8 8

110 35 60-80 10 10

125 40 80-100 14 14

CBapka TepMOMiacToB COMPOBOXAAeTCs 00s3aTeNbHbIM BblAABMBAHWEM B MECTE CBAapHOro LWBa pacnnasa
Matepuana, Ha3blBaemMoro «rpatom». [pu pacTpyOHOM CBapke rpar BbIXOAUT Ha HAPYXHYK NOBEPXHOCTb TPYObI 1
BHYTPEHHIOIO MOBEPXHOCTb COEAVNHUTENBHOW AeTanu.
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1.13. UCMNbITAHUA TPYBOMNPOBOAOB

1.13.1. CuctemMbl BOoOOCHaOXeHUus

Cuctembl BHYTPEHHENO XONOAHOMO N FOPSYEro BOAOCHAGXEHUS [OMKHbBI ObITb MCMbITAHbI MMAPOCTATUYECKM WA
MaHOMeTPUYEeCKMM MeToA0M ¢ cobntoaeHuem TpebosaHnii FTOCT 24054-80, TOCT 25136-82 1 HacToALLIMX NpaBul.
BennunHy npoGHOro AaBfeHus Npu rMapocTaTMyeckoM METOAE WCMbITaHWUS ClefyeT NpuHMMartb pasHon 1,5
BENINYMHbI N30bITOYHOIO paboyero AaBnieHns.

MmppocTtatnyeckme m MaHOMETPMYECKME WUCMbITAHWUS CUCTEM XONOAHOIMO W ropsiyero BOAOCHAOXEHUS! OOSKHbI
NPON3BOANTLCS A0 YCTAHOBKM BOAOPa3b0OpHO apMarypbl.

BblaepxaBLUMMM UCMbITAHUS CHUTAIOTCS CUCTEMBI, ecin B TedeHne 10 MUH HaxoXaeHus nog NpobHbIM AaBAEHNEM
npu rmapocTaTMieckoM MeTode UcnbiTaHUn He 0OHapyXXeHo naaeHus nasneHus 6onee 0,05 MMMa (0,5 krc/cm?) un
Kanenb B CBapHbIX LLBaX, TPyOax, pe3bb0oBbiX COEAVHEHUSIX, apMaType 1 yTeukn BOAbl Hepe3 CMbIBHbIE YCTPOMCTBA.
Mo okoHYaHWK McNbITaHUI TMAPOCTaTUYECKUM METOA0M HeOoBX0AMMO BbINYCTUTb BOAY W3 CUCTEM BHYTPEHHEro
XONOAHOr0 N ropsivYero BOAOCHabXeHus!.

MaHomMeTpMyeckme WCMNbITAaHNUS CUCTEMbI BHYTPEHHErO XOJIOOHOMO W ropsiyero BOAOCHAOXeHus1 crnepyet
NnPoOuU3BOANTb B CeaytoLen NnocnenoBaTeslbHOCTU:

* CUCTEMY 3anofIHNUTb BO34YyXOM NPOOHbLIM M36bITOYHBLIM AaBneHnem 0,15 MMMa (1,5 krc/cm2);

* Npu obHapyXeHnn nedekToB MOHTaxa Ha CnyX cliefyeT CHU3UTb AaBfieHne A0 aTMOCGEPHOro U yCTpaHUTb
nedexTbl;

+ 3aTeM CUCTeMy 3anofiHNTb Bo3ayxoMm aasneHmem 0,1 MIMa (1 krc/cm?),

+ BblaepXkarb ee nog, NpoOHbIM AaBNEHMEM B TEYEHNE 5 MUH.

Cuctema nNpusHaeTcs BblAepXaBLUEN UCMbITAHME, ECNIN MPU HAXOXAEHUN ee nof, NpoOHbIM AaBNEHMEM NageHne
nasneHns He npesbicnt 0,01 MIMa (0,1 krc/cm?).

1.13.2. Cuctembl oTonneHus

McnblTaHne BOASIHbIX CUCTEM OTOMIEHUS U TEMIOCHAOXEHNSA OOMKHO NPOU3BOAUTLCA NPU OTKIIIOYEHHbIX KOTax
M pacLIMpUTENbHbIX COCyAax rmapocTaTtMiyeckum MeToooM AaBieHueM, paBHbiM 1,5 paboyero gaBneHus, HO He
meHee 0,2 MIMa (2 krc/cm2) B caMom HUXHEN TOYKE CUCTEMBI.

Cuctema npmnsHaeTcs BblaepKaBLLUen UCTbITaHMe, eCN B Te4eHME 5 MUH HaxoXaeHus ee nof, npobHbIM AaBieHNEM
nageHune gaeneHus He npesbicuT 0,02 MMMa (0,2 krc/cM?) 1 OTCYTCTBYIOT TE€UM B CBAPHbIX LLIBAX, TPybax, pe3b00BbIX
coeaNHeHUsX, apMaTtype, OTONUTENbHbIX NpMbopax 1 06opya0BaHNN.

BennunHa npo6GHOro paBneHns nNpu rMAPOCTAaTUHECKOM METOOE WCMbITaHUs A/ CUCTEM  OTOMJIEHUST W
TENNOCHAOXEHNS, MPUCOEOVNHEHHbBIX K TEMIOLEHTPaNAM, He OO/KHA NPEBbILLAThL NPeaenbHOro NpobHOro AaBeHns
051 YCTAHOBJIEHHBIX B CUCTEME OTOMUTESbHbBIX MPMOOPOB N OTOMUTESNTbHO-BEHTUMSLMOHHOIO 060PYAOBAHMS.
MaHoMeTpuyeckme UCNbITaHUSE CUCTEM OTOMJIEHUS U TEMIOCHAGXEeHUs COOTBETCTBYIOT MaHOMETPUYECKUM
WCMbITAHMSIM CUCTEM BHYTPEHHEr0 XONOAHOIMO W TFopsiYero BOJAOCHAOXEeHUs W MNpoM3BOAATCA B TOW Xe
nocnepoBaTenbHOCTU (MYHKT 8.1).

Cunctembl NaHeNbHOro OTOMIEHNS AOJIXHbI ObITb UCMbITAHbI, Kak NPaBuIo, MMAPOCTaTUYECKUM METOO0M.
MaHomeTprnyeckoe ncnoiTaHne fonyckaeTcs NPoOn3BOANTb NPY OTPULATENBHOW TEMMNEPATYPE HAPYXXHOIo BO34yXa.
MmppocTtatnyeckoe ncnblTaHne CUCTEM NAHENIbHOrO OTOMAEHUS AO/KHO NPOM3BOAMTLCS (00 3a4eNKM MOHTaXHbIX
okoH) pasneHnem 1 MMa (10krc/cm?) B TedeHue 15 MUH, Npu 9TOM NajieHue AaBfeHus AonyckaeTcs He bonee
0,01 Mrla (0,1 krc/cm2).

[ns cuctemMm NnaHenbHOro OTOMNAEHUs, COBMELLEHHbIX C OTONUTENbHLIMU NMpUbopamu, BENNYMHA NPOOHOMO AaBneHus
He 00J1XHa NpeBbIaTh NpeaesbHOro NPO6HOro 4aBNeHNS AJ1 YCTAHOBJIEHHbLIX B CUCTEME OTOMUTENBbHLIX NPUOOPOB.
BennyinHa npobHOro AaBneHns CUCTEM MaHEeNbHOro OTOMJIEHNS, MaPOBLIX CUCTEM OTOMIEHUS U TEMIOCHAGXEHNS
npY MaHOMETPUYECKUX UCMBITaHUSAX AOo/KHA cocTaensaTtb 0,1 MMMa (1 krc/cm?). NpoJomKNTENbHOCTL UCMbITAHUS
-5 MuH. MapgeHne naBneHns OoMXHO ObiTb He 6onee 0,01 MIMa (0,1 krc/cm2).

Cuctema npmnaHaeTcs Bblep>KaBLLUEN UCTbITaHe AaBIEHNEM, eCNK B TeYeHNE 5 MUH HaxoXAeHWs ee noA, NpobHbIM
naBneHnem nageHue gaesnenus He npesbicuT 0,02 MMa (0,2 krc/cm2) n OTCYTCTBYIOT TeYM B CBAPHBbIX LWBaAxX, Tpybax,
pe3bb0BLIX COEANHEHUSAX, apMaType, OTONUTENbHbIX MPUBopax.
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1.14. U3onguma TpyoonpoBoaoB

Tennouzdonsauma  TpybonpoBOOOB  BOAOCHAOXEHWMS  BbIMOJIHAETCS B COOTBETCTBUM € TpeboBaHMSIMU
Cn 61.13330.2012 «TennoBas wu3onsiumss 0OOpPyaoBaHMS M TPYyOOMPOBOAOB». AKTYyanM3MpPOBaHHAas penakumns
CHwull 41-03-2003. Mpn MOHTaXe CUCTEM XONOAHOrO0 BOAOCHAOXEHMS HEOOXOAMMO 3alnTUTL TPYOONPOBOAb! OT
obpasoBaHus koHaeHcata. OnpegeneHne BeNMYnUHbl MUHUMAbHOWM TOMLWLMHbI U30A9LMM A5 NOAMNPONUIEHOBbIX

TPyd MOXHO Npon3BecTu no Tabanue 12:

Tabnunua 12. PekomeHgaumm no n3onaumm TpyoonpoBoaoB C NPUMEHEHNEM
MaTepuanoB N3 BCMIEHEHHOro NnonnmatuneHa dHeprodnekc.

D Hap. MoHTax B cTtpoutenbHo | MOHTaX B CTPOUTENbHON
TPYGbI Codepa npumeHeHus (OULPLEE WL EIENLE KOHCTPYKUMK (n3onauns KOHCTPYKUMU (n3onauuns
Pyoel, panp (M3onsumsa B Tpyokax no 2 m) Py Py
MM B TpyGKax no 2 m) B 6yxTtax no 10 m)
Tpy6ka SHeprodnekc Cynep Tpybka SHeprodpnekc Cynep
OTonnexHne Tpy6ka Sueprodnekc Cynep 18/13-2 NpoteT-K 18/9-2 Mpotexr-K 18/4-10
Tpybka Sueprodnekc Cynep Tpy6ka SHeprodnekc Cynep
" Fopsyee BogocHabxeHne Tpy6ka Sueprodnekc Cynep 18/9-2 MpoTexT-K 18/9-2 NpoTekT-K 18/4-10
Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprocdnekc Cynep
XonopHoe BogocHabxeHune Tpybka SHeprodnekc Cynep 18/6-2 MpoTexT-C 18/6-2 MpoTekT-C 18/4-10
XonopocHabxeHue Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
(+5°C - +7°C) Tpy6Ka Sueprognexc Cynep 18/9-2 NpotekT-C 18/9-2 MpoTekT-C 18/4-10
Tpy6ka 3Heprodbnekc Cynep Tpy6ka SHeprocdnekc Cynep
OTonnexHne Tpybka SHeprodpnekc Cynep 22/13-2 MpoTexT-K 22/9-2 NpoTeT-K 22/4-10
Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
Fopsyee BopocHabxeHne Tpybka SHeprodnekc Cynep 22/9-2 MpoTexT-K 22/9-2 NpoTeT-K 22/4-10
20 T
pyb6ka SHeprodnekc Cynep Tpybka SHeprodnekc Cynep
XonopHoe BogocHabxeHune Tpybka SHeprodnekc Cynep 22/6-2 MpoTexT-C 22/6-2 MpoTeT-C 22/4-10
XonopocHabxeHune Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
(+5°C - +7°C) Tpy6ra Sneprodnekc Cynep 22/9-2 MpotekT-C 22/9-2 MNpoTekT-C 22/4-10
Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprocpnekc Cynep
OTonnexHne Tpy6bka SHeprodnekc Cynep 25/13-2 MpoTexT-K 28/9-2 NpoTeT-K 28/4-10
Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
Fopsyee BogocHabxeHne Tpybka SHeprodnekc Cynep 25/9-2 MpoTekT-K 28/9-2 NpoTeT-K 28/4-10
25
Tpy6ka SHeprodnekc Cynep Tpybka SHeprodnekc Cynep
XonopHoe BogocHabxeHune Tpybka SHeprodpnekc Cynep 25/6-2 MpoTexT-C 28/6-2 MpoTekT-C 28/4-10
XonopocHabxexue Tpy6ka SHueprodnekc Cynep Tpy6ka dHeprodnekc Cynep
(+5°C - +7°C) Tpy6ka Sueprognexc Cynep 25/9-2 NpotekT-C 28/9-2 MpoTekT-C 28/4-10
Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprocpnekc Cynep
OTonnexHne Tpy6ka SHeprodpnekc Cynep 35/13-2 MpoTexT-K 35/9-2 NpoTeT-K 35/4-10
Tpy6ka SQHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
Fopsyee BopocHabxeHne Tpybka SHeprodnekc Cynep 35/9-2 MpoTexT-K 35/9-2 NpoTeT-K 35/4-10
32
Tpy6ka SHeprodnekc Cynep Tpybka SHeprodpnekc Cynep
XonopHoe BogocHabxeHune Tpybka SHeprodpnekc Cynep 35/6-2 NpotexT-C 35/6-2 Mpotexr-C 35/4-10
XonopocHabxexue Tpybka SHueprodnekc Cynep Tpy6ka SHeprodnekc Cynep
(+5°C - +7°C) TpyGka Sueprodnexc Cynep 35/9-2 MpoTtekT-C 35/9-2 MpoTekT-C 35/4-10
OTonnexHne Tpybka SHeprodpnekc Cynep 42/20-2 TPEIE SEpTadiE e Cymey
42/20-2
Fopsyee BogocHabxeHne Tpybka SHeprodnekc Cynep 42/9-2 Zg}g_'(: Sweprodnekc Cynep
40 Tpy6ka SHeprodnekc Cynep
XonopHoe BogocHabxeHune Tpybka SHeprodnekc Cynep 42/9-2 42/9-2
XonopocHabxeHune Tpy6ka SHeprodnekc Cynep
(+5°C - +7°C) Tpybka SHeprodnekc Cynep 42/9-2 42/9-2
OTonnexHne Tpybka SHeprodpnekc Cynep 54/20-2 TPElE SEpadiee Cymey
54/20-2
Fopsyee BogocHabxeHne Tpybka SHeprodnekc Cynep 54/9-2 ;Z}S_KS Sweprognekc Cynep
50 Tpy6ka 3 C
XonopHoe BogocHabxeHune Tpybka SHeprodpnekc Cynep 54/9-2 52}’9_'(: HEPTEBIEE SR
XonopocHabxeHune Tpy6ka Snepropnekc Cynep
(+5°C - +7°C) Tpy6ka dueprodnekc Cynep 54/9-2 54/9-2
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OTonnexve Tpybka 3Heprodpnekc Cynep 64/20-2 ;Z;g;?zaueprod)nexc Gy
T
lopsiuee BopocHabxXeHne Tpy6ka dueprodnekc Cynep 64,/9-2 62;32 Sneprodrekc Cynep
63 Tpybka 3 C
XonoagHoe BogocHabxeHne Tpy6ka Sueprodnekc Cynep 64/9-2 62}191(; eI ® G
XonopocHabxeHve Tpybka SHeprodnekc Cynep
(+5°C - +7°C) Tpy6ka SHeprodnekc Cynep 64/9-2 64/9-2
MpuMepHBIV pacxos Knest:
O6beKT MpumepHbIi pacxopn, 1 anTpa knes
Toy6KM TOALLIMHOM 6 MM «[NonepeyHble wabl ~ 1800 m,
(2% = MpoponbHbie wabl ~ 200 m»
CoepnuvHeHve
weoB Kneit Sneprognekc 0,5;0,9; 2,8 N | Tpy6km TonwmHoi 9 Mm «Monepeunble Webl ~ 1350 M,
n3onauumn MpononbHble Wbl ~ 150 m»
. «lNonepeyHble wabl ~ 500 M,
e v e TR MpoaonbHbie wabl ~ 100 m»
. «MonepeyHblie webl ~ 300 M,
TpyGKy TONLIMHON 20 MM I'Ipo.u,oinble wBbl ~ 80 M»
JleHTa apMupoBaHHas
agg‘sl““e”“e camokneolancs SHeprodnekc MpUMepHbIi Pacxoa NEHTbI: AMHA NPAMbIX Y4aCTKOB
N30nALMN 48mm x 50m cepas; 48MMm x 25m TPy6ONpoBOAa YMHOXUTbL Ha KO3 PULMEHT 1,2
KpacHas; 48MM x 25M cuHsis
CoenunHeHve
Eu%%péonb"'b'x 3axumbl MprMepHbIi pacxon: 3-5 3aXMMOB Ha 1 MOroHHbIN METP N3onauun
n3onsumn
MpumevaHue:

TonwmHa Tennon3oNSaUMOHHOIO CNost U3 usdenuii  «9Heprodnekc» mapkn «Cynep» 6e3 MNOKPbITUS B
TENJON3ONSALUMNOHHBIX KOHCTPYKUMSAX Ons obopyaoBaHus U TPyboMNpoBOAOB, PACMOJIOXKEHHbIX B MOMELLEHUN
paccuMTaHa ons cnenylolmx ycnoBuin. PacdeTHas Temnepartypa TenjIoHOCUTENs NS TeMnepaTtypHoro pexuma
TennosbIx cetenn 95 °C -70 °C, ona ropsdyero BogocHabxeHua 70 °C, aona xonogHoro BogocHabxeHusa 10 °C.
Temnepatypa B nomeweHnn 20 °C, oTHocuTenbHas BNaxHoCcTb Bo3ayxa 70%. Ymcno yacoe paboTbl B rof, — MeHee
5000. Tennonsonsauus Ncnonb3yeTcs 6e3 MeTanIn3MpPoBaHHOO NOKPbLITUS.

1.15. TpeGoBaHus NO TeEXHMKE 6e30MacHOCTHU

Mpn KOHTaKTE C OTKPbLITLIM OrHeM martepuan TPy ropuT KOMTALWMM MiaaMeHeM ¢ o6Gpas3oBaHMeM pacrniaBa U
BblAEIEHNEM YITIEKMCIIONO ra3a, NapoB BOAbl, HEeNpeaesbHbIX YrNeBOAOPOA0B U ra3006pasHbIX MPOAYKTOB.

Ceapky Tpy6ocoeanHUTENbHLIX AeTanel cneayet Npou3BoAMTE B MPOBETPMBAEMOM MOMELLEHUN.

Mpwu paboTe Co CBapOYHbLIM annapaTtom crenyeT cobnioaatb npasmna paboTbl C 31EKTPOUHCTPYMEHTOM.
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1

0o N oo a &~ ON

9.

.16. HopmaTuBHbIe CCbIIKN

. FOCT 32415-2013 «Tpy6bl HAaNOPHbIE U3 TEPMOMNIACTOB N COEANHUTENbHbIE AeTanu K HUM AS1sl CUCTEM

BOJOCHAOXEHUS U OTOMJIEHUS.

.TOCT P 53630-2015 «Tpybbl HAaNOpPHbIE MHOIOC/IOMHbIE AJ11 CUCTEM BOAOCHAOXEHUS 1 OTOMNEHUS».
. CN 60.13330.2020 «OTONNEHnEe, BEHTUAALNS 1 KOHANLMOHNPOBAHNE.

AkTyanmnaupoBaHHas pegakumsa CHull 41-01-2003».

. CIN 30.13330.2020 «BHyTpeHHWI1 BOOONPOBOA 1 KaHanM3aums 3aaHuin.

AkTyanuaupoBaHHas pegakumsa CHull 2.04.01-85%».

. CN 73.13330.2016 «BHyTpeHHME CaHNTapPHO-TEXHUYECKNE CUCTEMbI 3AAHUIA.

AxkTyannaupoaHHasa pegakums CHull 3.05.01-85».

. CMN 61.13330.2012 «Tennoeas naonsaums o6opynoBaHns n TpybonpoBoaoB».

AkTyannamnposaHHas pegakums CHull 41-03-2003.

. TY 2248-002-16965449-2016 «Tpybbl HANOPHbLIE U COEANHUTESNbHBIE AeTaNN K HUM U3 NosinnponuieHa

paHgomcononmmepa (PP-R/PP-R-GF/PP-R)».

. TY 2248-001-16965449-2016 «TpyObl HAMOPHbIE U3 NONAMMNPONUIEHA PaHAOMCOMNONMMEpPa apMUPOBaHHbIE

CTEKI0BOJIOKHOM (PP-R)».
TY 2248-003-16965449-2016 «Tpybbl HANOPHbIE N3 NOAUMPONUIEHA PAHAOMCOMNOAMEPA,
apMunpoBaHHble antoMmuHmem (PP-R/AI/PP-R)»

NMPUNOXEHMUE 1 (CMTPABOYHOE)

Xnmuuyeckasi CTOMKOCTb TPYyO U coeanHUTENbHbIX aeTtanei ns PP-R
(no panHbiM DIN 8078)

YcnoBHble 0603Ha4YeHUS: CumMBObI, ONUCBIBAIOLLME XUMUYECKUEe
KOHUEeHTpauuu:
C — cToek; VL — koHUueHTpauusa meHee 10%;
YC — yCNnoBHO CTOEK; L — koHueHTpauus 6onee 10 %;
HC - He cToek; GL - HacbiweHHbI pacteop npu 20°C;
— — HEQOCTaTO4YHO NHPOPMaLMN. H — koMMepyeckas OLEeHKa;

TR - TexHn4yecku 4yncraq.



PP-R TPYBbl U DUTUHTU 4NF BOAOCHABXXEHUA 1 OTOMNNEHUA

Xumunyeckasn Xumunuyeckas
ArpeccueHas cpena TK:::::' CTOWKOCTb ArpeccuBHas cpeaa 'lr(:::::- CTOMKOCTb
20°C [60°C [100°C 20°C [60°C [100°C
AueTanbrup TR |YC| — | — LUunknorekcaHoH TR |YC| C | —
AueTtodeHOH TR c|C| — UnknorekcaHoH TR |YC|YC| HC
AHrMapua yKCyCHOM TR cl—| — AHTndpus H C |[HC| C
K-Thbl Xnopwuga cypbmbl (IIl) | 90% | C | C | —
Z;g‘é‘;za" gt TR | ¢ |yc|HC | |96nounas k-Ta L |clec| =
YKCVC ; a db6no4yHasa K-Ta GL c|C | —
KCyCcHas K-Ta,
40% |[C | C | —
pasbas. 0 ?o6pnTc:)t|)Hoe BUHO H clel =
AueToH TR C|—| —
KucnoTtHbin Llapckas soaka H c|c|C
40% | C | C | — MbilwbgKOBada K-Ta 40% [ C | C | —
alueHTaHruapua,
AKPUAOHUTPUN TR Cc lyc| — MbilwbaKOBasA K-Ta 80% [ C | C |YC
ApunuHoBas K-Ta TR |C|C | — M'mppokcup 6apunsa GL [c|C| C
Boaayx TR |c|c| c |Connbapus GL [c|C| C
Ksacubl Me - Me Il GL |[Cc|C | — AkkymynaTopHas H clel =
K-Ta
AnnunnoBbiv cNUpPT,
pa3basB. 96% | C | C| — Muneo H c|C| C
KBacupbl TR cC|C| — Anbperunp, GL clc| —
Xnopwua anioMnHnsa GL ([C|C| — ggnHescobHGeHsvm- 82%%(;/ velnel He
CynbdaTt anioMnuHuna GL c|C| —
AHTapHaga K-Ta GL c|C| — Benson TR |YCIHC| HC
JByaMUHO3TaHON TR |C|—| — Bexsunxnopua TR |YC| —| —
AMMuak, ras TR |c|c| — | Byra L |Cc|C| —
AMMMaAK, XUAK. TR c|C| — BopHasi k-Ta GL (C|C|C
AHNNVH TR cl—| — Bpom TR |HC|HC| HC
AMMuMak, Boga GL |lclc| — Mapbl 6poma Bce |[YC|HC| HC
ALETaT AMMOHUS GL clel — BytagueH, ras TR |YC|HC| HC
KapGomar ammonmuss | GL | C | c | — | |ByraH(2)avon(1,4) | TR | C| C | —
Xnopuga aMMoHuUs GL | C _ | |byranauon TR |C|C | —
dTopua ammoHus L clc| — BytaHTpuon (1,2,4) TR clc| —
HuTpaT aMmMoHUS GL |[c|cCc| C ByTuh (2) anon (1,4) | TR | C | — | —
docdhat aMMOHMUSA GL |[Cc|C| C Bytunauerar TR |YC|HC| HC
Cynbdat aMMOHUS GL clec!| c ByTunosbii cnupT TR C |YC| YC
AmMunaueTtaTt amuna TR |YC|C | — Bytunderon GL |(C|—| —
AMUNOBBIN CANPT TR |[C|—| C ByTundexon TR |HC| —| —
AHUNVH TR lyclc | — ByTuneHrnukonb 10% | C |YC| —
ByTuneHrnnkonb TR C|—| —
Fr'mppoxnopupg GL clyel — :
aHWJMHa ByTuneH, Xnokun TR |YC| — | —
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“ Xnmuuyeckas o Xnmuyeckas
OHLLEH- - OHLIEH- -
ArpeccuBHas cpepa e CTOUKOCTb ArpeccuBHas cpepa - CTOUKOCTb
20°C|60°C|100°C 20°C|60°C|100°C
(o) J— —
MoHookcup, Bee |Clc | — Kpe3on >90% | C
yrnepoaa LnknorekcaH TR C|—|—
Cepoyrnepogs, TR |HCIHC|HC | ||1yknorekcanon TR C |YC| —
Fwapokcma HaTpua 60% |C | C | C LiIMKknorekcaHoH TR |YC|HC|HC
Xnopanb TR c|C | — JekcTpuH L clc| —
XnopaMuH L Cl—|—- Moko3a 20 ([C | C | C
XnopastaHon TR C|C|— 1,2 puamnHaTaH TR cC|C|—
XnopHoBaTtas K-Ta 1% C |[YC|HC ANXN0pyKCycHas m lvel |
XnopHoBaTtas K-Ta 10% | C |YC | HC K-Ta
- 0 H
XnopHoBaTtas K-Ta 20% | C |HC|HC | |OuxnopykcycHas 50% | C | C | —
Xnop 0,5% |YC| — | — K-Ta
Xnop 1% |HCI|HC|HC Ouxnop6eH3on TR YC| — | —
Xnop GL |YC|HC|HC ﬂwﬁn_ozp:;wneH TR lvel — | —
Xnop, ras TR |HC|HC|HC ’ ’
Xnop, Boaa TR |HCclHC|HC AnsenbHasa cma3ka H C |YC| —
XnopykcycHas k-Ta L c|lc|— | |AusTnnamux IR el
Xnop6eH3on ™R lvel—| — Onatnnosbin apup TR C |YC| —
Xnopodopm TR |vclHelHe Ournukonesas K-Ta GL c|C| —
OvnrekcundTanar TR C |YC| —
XnopcynbpoHoBas TP |HCc|HC|HC B
Kucnora OunsookTundranar TR C |YC
XpomMogas kucnota 40% |YC|YC|HC| |Aunsonponunoseli TR |vclHe! —
XpomoBasa kucnorta/ 15\35\ HclHe | He o¢up
cepH.KkMcnorta/sBoaa 50% OumeTnndopmamung TR cC|C | —
KpoTOHOBLIV TR C OnmetnnamunH 100% | C | — | —
anbaeruva, Ov-H 6yTunoBbin TR lvel — | —
JInmoHHas k-Ta VL [C|C|C adwup
JInMoHHasg K-Ta VL c|c|C OvHoHundTanar TR C |YC| —
Nopoackow ras H cC|—| — AuokTundTanar TR C |YC| —
n v TR |YC|YC| —
KoKOCOBbI XUPHbINA TR c lyel — AdunokcaH c|YC
cnupT NMuTbeBag Boaa TR c|Cc|C
Kokocosoe macno TR C|—|— ST1aHon L clc| —
KoHbsk H cC|C | — 0
OT1aHon + 2% 96% | C | — | —
Xnopug megm (1) GL c|C | — Tonyona
Unaung megm (1) GL cC|C | — dTunauerart TR C |YC|HC
Hutpat meau (ll) 30% |[C|C | C OTuUnoBbIK cNUpT TR c|Cc | C
Cynbdat megu GL cC|C | — OTtunbeH3on TR |YC|HC|HC
Kykypy3Hoe macno TR C |YC| — dTunxnopug TR |HC|{HC|HC
XnonkoBoe Macio TR c|C | — dTuneHanamMuH TR c|C| —
Kpeson 90% [C | C | — OTUNEHIrNUKONb TR c|Cc | C




PP-R TPYBbl U DUTUHTU 4NF BOAOCHABXXEHUA 1 OTOMNNEHUA

Xumunueckas Xumunueckas
ArpeccuBHas KoHueH- . ArpeccuBHas KoHueH- eToHKOCTE
cpepa Tpauus cpepa Tpauus
20°C|60°C| 100°C 20°C|60°C| 100°C
KpemHedTOpucro- N3onponun TR c|Cc| C
BOAOPOAHas 32% | C|C| — KepocuH H C |YC| HC
Kucnorta a-oKcuUnponuHoBas
dopmanbaerug 40% |[C|C | — Kucnorta 0% | C1C| —
MypasbuHas 10% clclye JlaHonwuH H C |YC| —
Kucnora AueTaTt cBMHLUA GL C | C | HC
MypaBbuHas 85% | C |yc| Hc | |JlbHsHOe macno H c|c| C
Kncnora CmasouHble macna | TR C |YC| HC
®pykTo32 - cic|cC Xnopuga marHus GL c|c| C
®dpykToBbLIE cmim H c|Cc| C Mmapokcmkap6oHaT 6L c luel ne
dypdypunnoesbii TR c lvel — MarHus
cnnpT Conu maruums GL c|C| —
Kenatu Lo cHccC CynbdaT marHus GL c|c| c
Fnoko3a 20% c|C| C MeHTon TR c lve| —
MuuyepwuH TR c|C| C MeTaHon TR clec!| —
E’M‘zﬁg::e‘ga" 30% | C|YyC| — | MeraHon 5% |C|C|YC
T . MeTunauerar TR c|C| —
onneHb“ﬂ H YC| — | — MeTunnamuH 32% cC|—| —
>KNBOTHEIV XUP MeTunGpomn TR |HC|HC| HC
HCI/HMO 75%/25% HC|HC | HC S
8 MeTunxnopup, TR HC|HC| HC
lenTtaH TR C |YC| HC
r IR c lye MeTuUnaTnNKeToH TR c |YyC| —
reKcaH PTyTb TR cC|C| —
(fkgag'{pmon TR c|C| — Conu ptyTn GL c|Cc| C
7 Monoko H c|C| C
MmpopasuHrugpar TR cC|—| —
dToposogoponHasa MuHepanbHas c|C| C
40% C |YC| HC BoAa
Kucnorta M clel e
CongHasa kucnorta 20% c|C| — Menacca TR clvel ¢
CongHasa kucnota [20—36%| C |YC| YC oTopHoe E/lacno
MpupoaHbIA ras TR C|—| —
dTopucro-
BOA0POAHAS 40% clec!| — Conun Hukensa GL C |[HC| —
KUCNoTa A30THaga K-Ta 10% C |YC| HC
dTopucto- A30THagqa k-Ta 10-50%|YC |HC| HC
BOAOpPOAHAS 70% c |lyc| — A3oTHaq k-Ta >50% |HC|HC| HC
Kucnorta 2-HuTponyon TR c |YyC| —
Bopnopop, TR cC| C| — A30TUCTbIE rassbl Bce cC| C| —
Xnoposogopogn TR c|C| — Oneym TR HclHe| He
Mepokcup 30% c lyel — (H2S04+S03)
BOOOpOAA ° OnvMBKOBOE Macio TR c|c|YycC
L',I/IaHI/ICTO' TR C c _ LL'aaBeanaﬂ GL C C HC
BOOOpOAHas K-Ta Kucnorta
CepHokucnbin 12% cle!l — Kucnopopg TR cC|—| —
rmapoKcuIaMmmMoHUm ° O30H 0,5ppm| C |YC| —
PacTtBoOp inona H Cc |YC| — MapadunHoBLIe H cle!l —
N300KTaH TR C |YC| HC 3AMYNbCUN
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K XumMmunueckas XuMmunyeckas
ArpeccueHasicpepna | oHUeHT croiikocTs ArpeccuBHas cpena KoHueH-| - cropkocts
Tpauund Tpauuga
20°C|60°C|100°C 20°C|60°C[100°C
HedTtb TR C |YC| — NMponaH, ras TR cC|l—| —
MeTponenHbin TR | clvel — MponaHon (1) TR |[C|C | —
3¢pup Mponaprunnosbiii % lele
deHon 5% cC|C | — cnupT ° T
®deHon 90% | C | — | — | NponuoHoBas
>50% | C | — | —
deHunrngpasunH TR |YC|YC| — (nponaHoBag) K-Ta
Mrmopoxnopun MponuneHrnukonb TR cC|C| —
TR CcC |YC| —
deHunnrnppasunHa MupuanH TR |yclyc| —
®docreH TR [YCIYC| — | 'Mopckas Bopa H |c|C|C
docoarThbl GL |[C|C | — KpeMHueBas 5 cle
docdopHas kMcnoTa ce -
(opTtodocohopHaa) | 85% |C | C | C KpemHedTopucras 2% | clc|
gvlcnom Kucnorta ?
Kcuxnopun
TR |YC|— | — | [CunukoHoBas
docdpopa amMynbcus H c|c
dranesasg kucnota| GL |C | C | — CUIMKOHOBOE
doToaMynbLCUU H |C|C|— | macno TR |C|C | C
BanHb! ¢ H c | — | |HutpaTt cepebpa GL [C|cC|YC
ﬁmzaax:e;lmenem Conun cepebpa GL c|C | —
MKPpUHOBAag
KUCNOTa GL C|—|— AueTaTt HaTpua GI; c|(Cc|C
Buxpomart Kanus GL lclc!|— beHsoaT HaTpu4a 35% |[C | C | —
Bpomart kanus 10% | c | c | — |wApokapGonar GL |cjCc|cC
BpomMmua kanus GL |c|c|— | [TwApocynbdar GL |C|C|—
Kap6oHaT kanus GL |[c|C | — fmapocynepur L Cl—|—
Xpomart kanus GL |Cc|C|— | |XnopupHaTpus VL |[C|C | C
UuaHug kanusa L clc| — Xnoput HaTpu« 2-20% C |YC|HC
dTopua kanua GL c|C| — XpomMmat HaTpus GL c|c|C
f'maoporeHkapboHaTta GL clel = Mmpopat HaTpusa 60% |[C | C | C
Kanus fmnoxnopwup, o
M'mpopokcupa kanua 50% [C | C | C HaTpu« 20% |HC HC HC
Noawnp kanua GL c|C|— MNnoxnopur 10% | c|— | —
HuTtpaTt kanuqa GL c|C | — HaTpud
EerﬂopaT Kanum4ga 10% C C —_— :::s;(;lopm-r 20% |YC|YC|HC
epMaHraHar .
Kanus GL C |HC HuTtpaTt HaTpusa GL c|C|—
Mepcynbdart kanua | GL c|C|— Cunukart HaTpua L c|C|—
Cynbdar kanusa GL |[C|C| — Cynbdat HaTpua GL |[C|C | —
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K Xumunyeckas K Xumunyeckas
ArpeccuBHas cpega T::':;: CTOMNKOCTb ArpeccuBHas cpepna T;:':;: CTOMNKOCTb
20°C|60°C| 100°C 20°C|60°C| 100°C
AOvokcup cepbl Bce |[C|C | — TpuxnopaTunex TR |HC|HC| HC
Ovokcunp cepbl, TR cle!l — TpuxnopaueTuneHoBas 50% | Cc | c | —
ras Kucnora
AOunokcupg cepbl, Bee | Clc| — Tpukpesunndocoar TR C |YC| —
XUAK. TpnataHonamwuH L C|—| —
CepHas kucnora 10% |[C|C| C BuHHbBIV yKCYyC H c|Cc| C
CepHaga kucnota (10-80% C | C | — Kcunon, 1R |lvcluel He
CepHas kucnota [80%-TRYC | HC| — anmeTunbeHson
Oneym Bce ([C|C| — | Apoxxwu Bce | C | —| —
Tpuokcup cepsl Bce |[C|C | — LUnHk GL (C|C | —
JlertspHoe macno H | c |Hc| Hec | TPpuwokTundocdar | TR | C | — | —
TeTpaxnopaTaH TR |YC|HC| HC MouesuHa Sl e B —
TeTpaxnopaTtuneH TR |YC|YC| — 32?’;12”“0309 TR C |YC| —
TeTpaxnopmeTaH TR |HC|HC| HC Ykeyc H cle!l ¢
TerpaatunceuHeny | TR | C | — | — BununaueTar TR |clvel —
TerparngpodypaH| TR |YC|HC| HC CTUpanbHbIN
Tetrparngponadptaned| TR |HC|HC| HC MOpPOLLOK VL | C -
TpuoHunxnopwup, TR |YC|HC| HC Bopa, uyncTas H C C
Xnopwupg onosa (ll) GL c|C| — Bock H C |YC| —
Xnopupg onosa (IV)| GL c|C| — BuHHaga kucnorta 10% |[C | C | —
Tonyon TR |YC|HC| HC BuHa H c|C| —
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NMPUNOXEHMUE 2 (CMMPABOYHOE)

MakcumanbHoe nonyctumoe paboyee aaBneHme (Npy akcnayaTauum TpybonpoBoaa npu NOCTOSHHOM TeMnepaType)
B 3aBMCUMMOCTW OT TEMMNepaTypbl 1 cpoka cnyx6bl npu koadduruneHTe 3anaca npo4yHoctn C=1,5 (onsa Temneparypbl
20°C npuMeHéEH koadduumeHT 3anaca npoyHoctn 1,25 cornacHo n. 4.3.8 TOCT 32415-2013 u FOCT NCO 12162).

Cpok Pa6ouyee pasnenue (MMa)
Temnepatypa, ‘C | cnyxG6si SDR 11 SDR 7,4 SDR 6 SDR 5
(neT) PN25
1 1,5 2,37 2,99 3,77
5 1,41 2,23 2,81 3,54
20 10 1,37 2,17 2,74 3,45
25 1,32 2,1 2,64 3,33
50 1,28 2,0 2,5 3,2
1 1,08 1,71 2,16 2,72
5 1,01 1,6 2,02 2,54
40 10 0,98 1,55 1,96 2,47
25 0,94 1,5 1,88 2,37
50 0,92 1,45 1,83 2,31
1 0,77 1,22 1,54 1,94
5 0,71 1,13 1,43 1,8
60 10 0,69 1,1 1,39 1,75
25 0,66 1,05 1,33 1,67
50 0,64 1,02 1,29 1,62
25 0,61 0,95 1,22 1,53
00 50 0,53 0,84 1,07 1,34
1 0,65 1,03 1,29 1,63
5 0,6 0,95 1,2 1,51
70 10 0,58 0,92 1,16 1,46
25 0,5 0,8 1 1,27
50 0,42 0,67 0,85 1,07
1 0,54 0,86 1,08 1,37
5 0,48 0,76 0,96 1,21
50 10 0,4 0,64 0,81 1,02
25 0,32 0,51 0,65 0,81
1 0,38 0,61 0,76 0,96
95 5 0,26 0,41 0,52 0,65
10 0,22 0,34 0,43 0,55
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dnaHey nonunponuneHoBbii PN10

b FaGaputHblie pasmepsbl paHua NOAMNPONUIEHOBOIO
Aprayn PN PN gb DI D b d
I PA51220 20 16 28 65 95 11 14 4
R PA51225 25 16 34 75 105 12 14 4
PA51232 32 16 42 8 115 14 14 4
PA51240 40 16 51 100 140 15 18 4
PA51250 50 16 62 110 150 155 18 4
PA51263 63 16 78 125 165 18 18 4
I 8 oo PA51275 75 16 92 145 185 20 18 4
PA51200 90 16 110 160 200 22 18 8
PA52110 110 16 133 180 220 24 18 8
—
2/ ®dnaHey cTanbHOM
Fa6aputHbie pasmepbl piaHLa CTanbHOro
pocyn - DN PN b DI D b d n
223100201 20 16 26 75 105 12 14 4
223100202 25 16 33 8 115 12 14 4
223100203 32 16 39 100 135 14 18 4
223100204 40 16 46 110 145 15 18 4
223100205 50 16 59 125 160 15 18 4
223100206 65 16 78 145 180 17 18 4
223100207 80 16 91 160 195 17 18 8
223100208 100 16 110 180 215 19 18 8
223100209 125 16 135 210 245 21 18 8
223100210 150 16 161 240 280 21 22 8
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BypT nonunponuneHosbii PN10

FaGapuTHblie pa3mepsbl GypTa NONUNPONUIIEHOBOrO

L ApTukyn DNmMm PN | L h DI D
PA51120 20 16 16 19 6 27 34
PA51125 25 16 19 21 7 33 41
PA51132 32 16 22 25 7 41 50
PA51140 40 16 26 29 8 50 61
PA51150 50 16 31 34 8 61 73
PA51163 63 16 38 4 9 76 90
PA51175 75 16 44 47 10 90 106
PA51190 90 16 51 56 1 108 125
PA51110 110 16 61 66 12 131 150
PA51125 125 16 69 74 13 148 170

Mpoknaakn mexdnaHueBble

FaGapuTHble pa3mepbl NPOKNafoK MexXxdnaHueBbIX

ApTukyn DN ~mm  DN1 DvMm Dimm Swmm Pr

434015000 15 1/2" 50 20 2 6
434020000 20 3/4" 60 25 2 8
434025000 25 1" 70 30 2 10
434032000 32 11/4" 82 38 2 14
434040000 40 11/2" 92 45 2 17
434050000 50 2" 108 57 2 22
434065000 65 21 /2" 127 76 2 27
434080000 80 3" 142 89 2 30
434100000 100 4" 162 108 2 38
434125000 125 8" 192 140 2 44
S

Jns cuctem BoOooOCHaAGXEHWS U OTOMIEHNS.

o

g MakcumanbHasa Temneparypa Afns9 HearpeCCUBHOMN

E Xuakoii cpeapl -150°C

T Q| o

1. 9.9.9.9.9.9.9.4
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Y3en ¢dpnaHueBoro coeguHeHus -
dnaHubl NOAUNPONUIEHOBbIE

CoepuHeHune pnaHueBoe - OypT

m

Bypt PA51120 PA51132 40 PA51140 50 PA51150

®naveu , 20 PA51220 25 PA51225 32 PA51232 40 PA51240 50 PA51250 2
nosmnponnMneHoBbIN

Tpy6a nonunponuneHoBas

DA 11 (PN 10 PA11008 PA11010 PA11012 PA11014 PA11016 1
Tpyba nonunponuneHosas
SR 6 (PN 20) PA10008 PA10010 PA10012 PA10014 PA10016
;%YF?ZTSEMQE)OHMMHOB” 20 PA30008PR 25 PA30010PR 32 PA30012PR 40 PA30014PR 50 PA30016PR
Tpy6anonunponunenosas PA35008P PA35010P PA35012P PA35014P PA35016P
Rubis" SDR 7,4
Tgﬁg?sﬂ")s”gg‘é"”””e”osaﬂ PA37008P PA37010P PA37012P PA37014P PA37016P
4  Tpoknagka 15 434015000 20 434020000 25 434025000 32 434032000 40 434040000 1
5  Bont M12x70 ZCD1270  Mi2x70 ZCD1270  M12x70 ZCD1270  M16x80 ZCD1680  M16x80 ZCD1680 4
6  Taitka M12 NUT00121  M12 NUT00121  M12 NUT00121  M16 NUT00161  M16 NUT00161 4
m
Bypt PA51163 75 PAS1175 PA51190 110 PA511110 12 PA511125
®nakeu ; 63 PA51263 75 PA51275 20 PA51290 110 PA512110 125 PA512125 2
EFbElTer AN TErEEaE
y
DA 11 (°N 10 PA11018 PA11020 PA11022 PA11024 PA11026 1
Tpy6a nonvnponuneHosas
SDR & (PN 20) PA10018 PA10020 PA10022 PA10024 PA10026 1
9 ;%yggr('gﬂ"'gsp)"”””e”osaﬂ 63 PA30018PR 75 PA30020PR 90 PA30022PR 110 PA30024PR 125 PA30026PR 1
Tpy6anonmnpornunerosas PA35018P PA35020P PA35022P PA35024P PA35026P 1
Rubis" SDR 7,4
Tgﬁg?sﬂ"é“;;go"””e”“a“ PA37018P PA37020P PA37022P PA37024P PA37026P 1
4 Tpoknagka 50 434050000 65 434065000 80 434080000 100 434100000 125 434125000
5  Bonr M16x90 ZCD1690  M16x100 ZCD16100 M16x100 ZCD16100 M16x120 ZCD16120  M16x120 ZCD16120 8
6  Taiika M16 NUT00161  M16 NUT00161  M16 NUT00161 M6 NUT00161  M16 NUT00161 8
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Y3en ¢pnaHueBoro coegnHeHus - paaHubl, NOJIUNPONWUIIEH - CTalnb

2 6 3

CoepauHeHne dpnaHueBoe-oypT

.

BypT PA51120 25 PA51125 PA51132 PA51140 PA51150
o naveu y 20 PA51220 25 PA51225 32 PA51232 40 PA51240 50 PA51250 1
nonmnponuieHoBbLIN
3 dnarew cTanbHo 15 223100200 20 223100201 25 223100202 32 223100203 40 223100204 1
Tpy6a nonvnponuneHosas
DA 1 (PN 10 PA11008 PA11010 PA11012 PA11014 PA11016
py6a nonmnponuneHosas
SDRG(EN 20) PA10008 PA10010 PA10012 PA10014 PA10016
4 ;%ysg r('g’;l”;gf”””e““a“ 20 PA30008PR 25 PA30010 PR 32 PA30012PR 40 PA30014PR 50 PA30016PR 1
U e T PA35008P PA35010 P PA35012P PA35014 P PA35016P
Rubis" SDR 7,4
Tpy6anommnponunenosas PA37008P PA37010 P PA37012P PA37014 P PA37016P
Rubis” SDR 6
5 | RleEEhEE 15 20 25 32 40 1
BogorasonposogHas
6  Mpoxnaaxa 15 434015000 20 434020000 25 434025000 32 434032000 40 434040000 1
7 Bont M12x70 ZCD1270  M12x70 ZCD1270  MI12x70 ZCD1270  M16x80 ZCD1680  M16x80 ZCD1680 4
8  Taika M12 NUT00121  M12 NUT00121  M12 NUT00121  M16 NUTO0161  M16 NUTO00161 4
.
BypT PAS1163 75 PA51175 PA51190 110 PA511110 12 PA511125
Pnaveu y 63 PA51263 75 PA51275 90 PA51290 110 PA512110 125 PA512125 1
I'IOJ'IVII'IpOI'II/IJ'IeHOBbII/I
3 dnaHeL cTanbHo 50 223100205 65 223100206 80 223100207 100 223100208 125 223100209 1
Tpy6a nonunponuneHosas
DA 11 (PN 10 PA11018 PA11020 PA11022 PA11024 PA11026
py6a nonmnponuneHosas
e PA10018 PA10020 PA10022 PA10024 PA10026
;%VF?ZTS’;‘”;;O”“”%OB” 63 PA30018PR 75 PA30020PR 90 PA30022 PR 110 PA30024 PR 125 PA30026PR 1
e PA35018P PA35020P PA35022 P PA35024 P PA35026 P
Rubis” SDR 7,4
Tpy6anonmnponunerosas PA37018P PA37020P PA37022 P PA37024 P PA37026 P
Rubis” SDR 6
5 | el 50 65 80 100 125 1
BOAorasonposoaHas
6  Mpoknagka 50 434050000 65 434065000 80 434080000 100 434100000 125 434125000 1
7  Bont M16x90 ZCD1690  M16x100 ZCD16100 M16x100 ZCD16100 M16x120 ZCD16120  M16x120 ZCD16120 8
8  Taika M16 NUTO0161  M16 NUT00121  M16 NUTO0161  M16 NUTO0161  M16 NUT00161 8
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MonunponuneHosblie TPYObl U GUTUHIM NPOM3BOAATCA B ABYX LBeTax: 6enom u cepom. Tpybbl 1 GUTKMHIM Ceporo
LBeTa UMEIoT B KOHLIE UMbPOBOro Koaa ToBapa OTINYNTENbHLIA CUMBON «G»

Tpy6a SDR11 (anga xonomloﬁ Bon,bl)
S lm-m

/ 16,2 PA11008 PA11008G
25 20,4 2,3 PA11010 PA11010G
32 26,0 2,9 PA11012 PA11012G
40 32,6 3,7 PA11014 PA11014G
50 40,8 4,6 PA11016 PA11016G
63 51,4 5,8 PA11018 PA11018G
75 61,2 6,9 PA11020 PA11020G
90 73,6 8,2 PA11022 PA11022G
110 90 10 PA11024 PA11024G
4;d 1 —> 125 102,2 1,4 PA11026 PA11026G
160 106,8 26,6 PA11028 PA11028G
< d—

OTpesku 2m

El_m_

16,2 PA11208
25 20,4 2,3 PA11210
32 26,0 2,9 PA11212
Tpy6a SDR 6

(ana xonogHoOn u ropsyen Bo,nbl)

/"’ lm-m

13,2 PA10008 PA10008PG
N 25 16,6 4,2 PA10010 PA10010PG
32 21,2 54 PA10012 PA10012PG
e : 40 26,6 6,7 PA10014 PA10014PG
50 33,2 8,3 PA10016 PA10016PG

N 63 42,0 10,5 PA10018 PA10018G

—— ) 75 50,0 12,5 PA10020 PA10020G

\) 90 60,0 15,0 PA10022 PA10022G

<d1> 110 73,2 18,3 PA10024 PA10024G

125 83,2 20,8 PA10026 PA10026G

< d > 160 106,8 26,6 PA10028 PA10028G

OTpesku 2m

lm-m

13,2 PA10208P PA10008PG
25 16,6 4,2 PA10210P PA10010PG
32 21,2 5,4 PA10212P PA10012PG
40 26,6 6,7 PA10214P PA10014PG
50 33,2 8,3 PA10216P PA10016PG
63 42,0 10,5 PA10218P PA10218PG
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Tpy6a, apmupoBaHHas CTEKJIOBOJIOKHOM
PP-R RUBIS SDR 7,4

m_m

14,4 2,8 PA35008P PA35008PG
25 18,0 3,5 PA35010P PA35010PG

6 32 23,2 4,4 PA35012P PA35012PG

40 29,0 5,5 PA35014P PA35014PG

/ 50 36,2 6,9 PA35016P PA35016PG
63 45,8 8,6 PA35018P PA35018PG

75 54,4 10,3 PA35020P PA35020PG

90 65,4 12,3 PA35022P PA35022PG

110 79,8 15,1 PA35024P PA35024PG

125 90,8 17,1 PA35026P PA35026PG

160 117,8 21,9 PA35028P PA35028PG

OTpesku 2m

<d1—

m

<d—> 14.4 PA35208P

25 18,0 3,5 PA35210P

32 23,2 4,4 PA35212P

40 29,0 55 PA35214P

50 36,2 6,9 PA35216P

63 45,8 8,6 PA35218P

Tpy6a, apmunpoBaHHas CTEKJIOBOJIOKHOM
PP-R RUBIS SDR 6

/‘° [d. v d1 vm s mm__[KonGenwii | Koncepuii

13, 2 3 4 PA37008P PA37008PG
25 16,6 4,2 PA37010P PA37010PG
32 21,2 54 PA37012P PA37012PG
40 26,6 6,7 PA37014P PA37014PG
50 33,2 8,3 PA37016P PA37016PG
63 42,0 10,5 PA37018P PA37018PG
75 50,0 12,5 PA37020P PA37020PG
90 60,0 15,0 PA37022P PA37022PG
110 73,2 18,3 PA37024P PA37024PG
125 83,4 20,8 PA37026P PA37026PG
160 106,8 26,6 PA37028P PA37028PG

OTpesku 2m

EI_

13, 2 PA37208P
25 16,6 4,2 PA37210P
32 21,2 5,4 PA37212P
40 26,6 6,7 PA37214P
50 33,2 8,3 PA37216P
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Tpyo6a PP-R SDR 6 DUO
/"’ mam-

13,2 PA39008 PA39008G

) 25 16,6 4,2 PA39010 PA39010G
2, /4 32 21,2 5,4 PA39012 PA39012G
13‘;{1 , 40 26,6 6,7 PA39014 PA39014G

ﬁﬁg & 50 33,2 8,3 PA39016 PA39016G

~ 63 42 10,5 PA39018 PA39018G

75 50 12,5 PA39020 PA39020G

OTpesku 2m

<~ d——
EI_EIIM_E_
13,2 3,4 PA39208
25 16,6 4,2 PA39210
32 21,2 5,4 PA39212
40 26,6 6,7 PA39214

MydTa
mm

35,5 6 5 PA12008P PA12008PG
25 34 385 65 PA12010P PA12010PG
32 42 44 8,0 PA12012P PA12012PG
40 52 47 6,0 PA12014P PA12014PG
50 65 52 5,0 PA12016P PA12016PG
63 82 60 6,0 PA12018P PA12018PG
75 100 66 5,0 PA12020P PA12020PG
90 120 72 6,0 PA12022P PA12022PG
110 147 80 6,0 PA12024P PA12024PG
125 163 88 6,0 PA12026P PA12026PG
160 213 114 6,5 PA12028P PA12028P

MydTa nepexoaHas B/H
mm

PA12512P  PA12512PG

d 32 20 29 42 5 30 5 PA12514P  PA12514PG

‘ ‘ 32 25 34 45,0 29,0 PA12516P PA12516PG
40 20 34 49,5 35,0 PA12518P PA12518PG

40 25 34 49,5 33,5 PA12520P PA12520PG
40 32 42 50,0 32,0 PA12522P PA12522PG
50 20 29 54,5 40,0 PA12524P PA12524PG

o ‘ 50 25 34 54,5 38,5 PA12526P PA12526PG

50 32 42 54,5 36,5 PA12528P PA12528PG

63 20 79 65,0 50,0 PA12531 PA12531G
63 25 34 65,0 49,0 PA12532P PA12532PG

T 50 40 52 54,5 34,0 PA12530P PA12530PG

63 32 42 650 47.0 PA12534P PA12534PG

‘—d P‘ 63 40 52 650 445 PA12536P PA12536PG
L—D*» 63 50 65 650 41,5 PA12538P PA12538PG
75 50 65 67.5 43,5 PA12540P PA12540PG

75 63 82 715 440 PA12542P PA12542PG

90 63 100 82,0 520 PAI2544P PA12544PG

90 75 100 82,0 52,0 PA12546P PA12546PG

10 75 110 90,0 57.0 PA12547P PA12547PG

10 90 120 930 600 PA12548P PA12548PG

125 110 150 97,0 59.0 PA12550P PA12550PG
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MydTa nepexogHas

mm

34,5 38,5 145  PA1261008 PA1261008G
32 2o 42,1 29 425 18,1 14,5 PA1261208 PA1261208G
32 25 421 345 45 18,1 16 PA1261210  PA1261210G
40 20 52,6 29 49,5 20,5 14,5 PA12614008 PA12614008G
40 25 52,6 34,5 495 205 16 PA12614010 PA12614010G
40 32 52,6 42,1 50 20,5 18 PA12614012 PA12614012G
50 20 65,8 29 54,5 23,5 14,5 PA12616008 PA12616008G
L 50 25 658 34,5 54,5 235 16 PA12616010 PA12616010G
50 32 65,8 44,3 54,5 235 18 PA12616012 PA12616012G
e 50 40 65,8 52,6 54,5 23,5 20,5 PA12616014 PA12616014G
T | 63 20 79,3 29 65 27,5 14,5 PA1261808 PA1261808G
S gd-——d4di-——1 ol o 63 25 793 345 65 275 16 PA12618010 PA12618010G
[ | 63 32 79,3 42 65 27,5 18 PA12618012 PA12618012G
m— 63 40 79,3 52,6 65 27,5 20,5 PA12618014 PA12618014G
63 50 79,3 655 65 27,5 23,5 PA12618016 PA12618016G
71 ~ - 110 160 147,9 160 55 40,1 PA12612824 PA12612824G
YronbHuk 45°
o L0, [ v 12w | Kon sensi T oncopmit
20,5 6 PA13508P  PA13508PG
N 25 34 24 8 PA13510P  PA13510PG
32 42 28 10 PA13512P  PA13512PG
40 52 325 11 PA13514P  PA13514PG
50 65 36,9 13 PA13516P  PA13516PG
N 63 82 53,7 26 PA13518P  PA13518PG
75 100 47,5 17 PA13520P  PA13520PG
90 120 53 19,5 PA13522P  PA13522PG
110 147 61 23,5 PA13524 PA13524G
125 167 88,9 28,2 PA13526P  PA13526PG
160  213,4 88,1 34,1 PA13528P  PA13528PG
YronbHuk 90°
Z- mm
25,5 PA13008P  PA13008PG
Y 25 34 30,0 14 o PA13010P PA13010PG
\ 32 42 36,0 180 PAI3012P  PA13012PG
7 < I 40 52 40,5 20,0 PA13014P  PA13014PG
i \ N 50 65 495 26,0 PA13016P  PA13016PG
63 82 59,5 32,5 PA13018P  PA13018PG
| 75 100 69,5 39,0 PA13020P  PA13020PG
d ‘ 90 121 79,5 46,5 PA13022P  PA13022PG
~d 110 147 93,0 56,0 PA13024P  PA13024PG
~—D— 125 163 100,0 60,0 PA13026P  PA13026PG
1l 160 = = - PA13028P  PA13028PG
Z
(/ — 22 YronbHukK nepexogHom 90°
- mmm
34,5 37,5 27,3 PA1371008 PA1371008G
32 20 = = PA1371208 PA1371208G
4 32 25 42,1 34,5 45,75 31 PA1371210  PA1371210G
D
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YronbHuk 90° B/H

(D, vm {1 mm_[Z, mm_[Kon Genuiii | Koncepuii
20 29 398 255 PAI3608P  PA13608PG
25 34 45 28 PAI3610P  PAI3610PG
32 42 439 344 PAI3612P  PAI3612PG

N
YronbHuk 45° B/H
mmm
35 20,5 PA13808 PA13808G

25 34 40 24 PA13810 PA13810G
KpectoBuHa
ddi [b,D1 ’ ’
%

L1 20 29 52,0 PA17008P  PA17008PG

— 25 34 62,0 PA17010P  PA17010PG

Lok 32 42 75,0 PA17012P  PA17012PG

1K 40 53 81,0 PA17014 PA17014G
= PA 50 PA17016 PAT7016G
- - -1 3 5
[}
S KpecTtoBuHa nepexonHas
X3 [ I

— mmm

d 574 PA17521

D 32 25 42 34 72 69 PA17532
40 25 52,2 34 69,1 71,8  PA17542P
40 32 52,6 443 76,5 757  PA17543

TponHuk n,syxnnocxocmoﬁ

mm

27,5 42 2 PA17308P PA17308PG
25 34,5 50,8 PA17310P PA17310PG
32 42,0 60,7 PA17312P PA17312PG

OOBoOA KOPOTKUA ¢ MydpTammn
[d.vm L wm JH vm|h mv_[KonGenwiit | Kon cepsiii |

20 100 41,5 18,2 PA16116P PA16116PG
25 17 47,7 21,3 PA16118P  PA16118PG
32 145 60,2 26,3 PA16120P  PA16120PG

Nit AJ\_UJ ' Oo6BOA
} (d, mm |, vm[s,mm |z v [KonGenwii | Koa cepuiii |
< L > 20 225 34 53 PA16008P  PA16008PG
25 250 4,2 56 PA16010P PA16010PG
32 280 54 68 PA16012P  PA16012PG
40 390 6,7 80 PA16014P PA16014PG
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Onopa
, m
I PA18006P PA18006PG
1 f 20 36 22 PA18008P PA18008PG
< 25 45 27,5 PA18010P PA18010PG
32 57 35 PA18012P PA18012PG
T HH 40 72 44 PA18014P PA18014PG
L 50 89 55 PA18016P PA18016PG
63 113 69 PA18018P PA18018PG
Onopa aBonHas
|
r-mlm
7 PA18508P PA18508PG
- 25 88 54 30 PA18510P PA18510PG
32 113 69 40 PA18512 PA18512G

Onopa c 3awenkon

dvv__[KonGensii___|Koncepuii |

20 PA18908 PA18908G

25 PA18910 PA18910G

32 PA18912 PA18912G

40 PA18914 PA18914G

50 PA18916 PA18916G

63 PA18918 PA18918G

KomMmneHcaTtop

(dowm  [l,um |z mm_ |KonGensiii {Koa cepsiii |

20 200 205-210  PA54008P PA54008PG

25 205 200-205 PA54010P  PA54010PG

32 215 195-200 PA54012P  PA54012PG

40 225 180-210 PA54014P  PA54014PG

®dnaHey PN10

mmmm
PA51220

25 34 75 105 12 14 PA51225

32 42 85 115 14 14 PA51232

40 51 100 140 15 18 PA51240

50 62 110 150 15,5 18 PA51250

63 78 125 165 18 18 PA51263

75 92 145 185 20 18 PA51275

90 110 160 200 22 18 PA51290

110 133 180 220 24 18 PA52110

BypT noa dnaHey PN10

D1
N P P e e

PA51120 PA51120G

PA51125 PA51125G
32 22 25 7 41 50 PA51132 PA51132G
40 26 29 8 50 61 PA51140 PA51140G
50 31 34 8 61 73 PA51150 PA51150G
63 38 41 9 76 90 PA51163 PA51163G
75 44 47 10 90 106 PA51175 PA51175G
90 51 56 11 108 125 PA51190 PA 51190G
110 61 66 12 131 150 PA51110 PA51110G
125 69 74 13 148 170 PA51125 PA51125G
160 84 90 16,8 185 210 PA51160 PA51160G
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BypT ANNHHBIN

EI!I_
PA64000P PA64000PG

25 4o PA64025P PA64025PG

32 45 PA64032P PA64032PG

KomnnekT 60ypT u pnaHey EN 1092

d, v [KonGenwii _|Ko;cepui
20 PA56020 PA56020G
25 PA56025 PA56025G
32 PA56032 PA56032G
40 PA56040 PA56040G
50 PA56050 PA56050G
63 PA56063 PA56063G
75 PA56075 PA56075G
90 PA56090 PA56090G
110 PA56110 PA56110G
H TponHuUK
i mmm
: 14 5 PA14008P PA14008PG
! 25 34 62 45 16 PA14010P PA14010PG
i 7 32 42 72 56 18 PA14012P PA14012PG
L A= 40 52 86 69 20,5  PA14014P PA14014PG
i 50 65 104 85 23,5  PA14016P PA14016PG
| 63 82 126 105 27,4  PA14018P PA14018PG
! 75 100 142 121 30 PA14020P PA14020PG
i 90 120 164 142 33,5  PA14022P PA14022PG
1 ! 110 147 192 169 37 PA14024P PA14024PG
- 125 167 207 185 42 PA14026P PA14026PG
Ld_l 160 2134 271 244 60 PA14028P PA14028PG
D
TpoiHuK nepexoaHon
d1, |d2, |d3,
15 55 o[ Jintons b
PA14518P  PA14518PG
53 oo 45 oo PA14520P  PA14520PG
25 20 25 54,00 47,00 PA14521P  PA14521PG
25 25 20 5500 47,00 PA14522P  PA14522PG
32 20 20 76,00 58,00 PA14530P  PA14530PG
32 20 25 7500 55,00 PA14531P  PA14531PG
32 20 32 7450 55,00 PA14532P  PA14532PG
32 25 20 7500 56,00 PA14533P  PA14535PG
32 25 25 7500 60,00 PA14534P  PA14534PG
32 25 32 63,00 53,00 PA14535P  PA14535PG
40 20 40 64,00 62,00 PA14540P  PA14540PG
40 25 32 68,00 62,00 PA14543P  PA14543PG
40 25 40 68,00 62,00 PA14541P  PA14541PG
40 32 25 7500 64,00 PA14544P  PA14544PG
40 32 40 75,00 64,00 PA14542P  PA14542PG
50 20 50 74,00 74,50 PA14559P  PA14559PG
50 25 50 80,00 78,50 PA14550P  PA14550PG
50 32 50 88,00 79,50 PA14551P  PA14551PG
50 40 50 94,00 83,50 PA14552P  PA14552PG
d, 63 20 63 87,50 91,50 PA14560P  PA14560PG
— 22— 63 25 63 87,50 91,00 PA14562P  PA14562PG
63 32 63 96,00 96,00 PA14563P  PA14563PG
63 40 63 101,00 96,00 PA14564P  PA14564PG
63 50 63 112,00 97,00 PA14565P  PA14565PG
. 75 25 75 99,00 107,00  PA14570P PA14570PG
1 75 32 75 102,00 107,50  PA14571P  PA14571PG
T / 75 40 75 108,00 110,50 PA14572P  PA14572PG
S — Y 75 50 75 120,00 116,00 PA14573P  PA14573PG
s 75 63 75 139,00 119,00 PA14574P  PA14574PG
90 40 90 120,00 133,00  PA14578P PA14578PG
. 90 50 90 147,00 13550  PA14580P PA14580PG
90 63 90 146,50 136,50  PA14582P PA14582PG
L 90 75 90 146,00 139,50  PA14584P PA14584PG

110 50 110 180,50 154,50 PA14586 PA14586G

110 63 110 180,50 158,50 PA14596P PA14596PG

10 75 110 177,00 158,50 PA14598P PA14598PG

110 90 110 170,00 166,50 PA14600P  PA14600PG 47
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3arnywka

mnm-m_

25,5 PA15008P PA15008PG

: 25 34 29,0 PA15010P PA15010PG
32 42 32,5 PA15012P PA15012PG
i 40 52 38,5 PA15014P PA15014PG
; 50 65 44,0 PA15016P PA15016PG
! 63 82 52,0 PA15018P PA15018PG
4 — 75 100 59,0 PA15020P PA15020PG
90 121 60,5 PA15022P PA15022PG
110 147 72,0 PA15024 PA15024G

3arnywka pe3sb6oBasa HP

\
I

LI (G, inonfL vm_I. w0, _JKon Gensiit ] Koa cepaii
= 2 1722 24 122 28 PA15508P PA15508PG
N 3/4" 27 13,2 33 PA15510P PA15510PG
- 17 29 13,9 40 PA15512P PA15512PG
G
] PP-R mydTa pasbemHas
— —— nnactukosas PN10
—— (I
E_
| o ,l———l PA19008
25 50 55 PA19010
_\—\I:— 32 58 67 PA19012
40 66 79 PA19014
50 80 08 PA19016
L 63 96 120 PA19018

150
2-dhL-tdd
otxgend
Vnovoud

z”s
2l
by
70

PacnpepenutenbHbivi 6510K gns
cucrtem Bonocl-laﬁ)xeuvm

; |© m
25

~ 3/4 PAG3012P PA63012G
125
B R
56
]
2 b PacnpegenurtenbHbiii 610K AN8 CUCTEM

160
VIOVOUd grrarma

Elm-

PA63010P PA63010PG

4 BOJ,0CHA0XXEeHUs U OToNNIeHns

35
(R
)

PP-R 3arnywkun pe3b60Bble AJIMHHbIE

1/2” PA16508PB PA16508PR
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MydTa kKOMOMHMpoBaHHas BP

- G—>
! Em
; 12" 40,5 PA22008P  PA22008PG
T : 20 ye 400 13 0 [PAB30TOR | PAZIDIORG
i 25 12" 400 90 PA22012P  PA22012PG
- 25  3/4" 400 80 PA22014P  PA22014PG
l i 25 1" PA22013P  PA22013PG
) %2 12 - - PA22015P  PA22015PG
! 32  3/4" 570 180  PA22016P  PA22016PG
! 32 570 180  PA22018P  PA22018PG
~d— 0 57 20 PA22020P  PA22020PG

MydTa K0M6m-mposa|-||-|as| BP nop, ko4

~ G~ EIM_
59 0 PA22518P PA22518PG

40 1 1/4" 63,5 PA22520P PA22520PG
40 11/2" 63,5 PA22521P PA22521PG
" 65,5 PA22522P PA22522PG

| —
(&2
o
-
-
S~
N

50 2 68,5 PA22523P PA22523PG
63 2 77,0 PA22524P PA22524PG
75 21/2" 83,5 PA22526 PA22526G
3" 104,0 PA22528 PA22528G
110 4 105,0 PA22530P PA22530PG
4—.G—>

MydTa KoOMOMHUpoBaHHaa HP

. mm
PA23008P PA23008PG

! 20 3 840 145 395 PAZI0IOP PAZ010RG

| 25 12" 540 160 380 PA23012P PA23012PG

i 25  3/4" 540 160 380 PA23014P PA23014PG

|

[

|

<—L—>

< 25 1" 60,0 18,0 42,0 PA23013P PA23013PG
4 32 1/2" PA23015P  PA23015PG
Y 32 3/4" 60,0 18,0 42,0 PA23016P PA23016PG
32 1" 60,0 18,0 42,0 PA23018P PA23018PG
<do 40 1" - 18,0 43,0 PA23020 PA23020G

MydTa KOM6I/IHI/IpOBaHHaﬂ HP nop ko4

EIM_

PA23518P PA23518PG

40 1 1/4" 84 o PA23520P PA23520PG
40 11/2" 85,0 PA23521P PA23521PG
50 11/2" 85,0 PA23522P PA23522PG
50 2" 87 PA23523P PA23523PG
63 2" 102,0 PA23524P PA23524PG
75 21/2" 107,5 PA23526 PA23526PG
= 90 3" 116,0 PA23528 PA23528G
B 110 4" 128,0 PA23530P PA23530PG

MydoTa KOMGMHMpOBaHHa'iI pa3bemHas BP

m-

PA20008 PA20008G
<d»> 20 3/4" 37 5 PA20010 PA20010G

| 20 1" 42,5 PA20011 PA20011G

i 25 1/2" 39,5 PA20012 PA20012G

25 3/4" 39 PA20014 PA20014G

T | 25 1" 4,5 PA20015 PA20015G
— 32 3/4" 42,5 PA20016 PA20016G
i 32 1 44 PA20018 PA20018G

. 32 11/4" 465 PA20019 PA20019G

l ! 40 11/4" 49 PA20020 PA20020G
40 11/2" 52 PA20021 PA20021G

<G> 50 11/2" 54,5 PA20022 PA20022G

50 2" 555 PA20023 PA20023G

63 2" 60,5 PA20024 PA20024G

75 21/2" 70,5 PA20026 PA20026G
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MydTa K0M6vu-mpoaa|-||-|as| pa3bemHas HP

ETEAN AT TP P

<G> PA21008 PA21008G
% 3/4 48 5 PA21010 PA21010G

- 20 53 PA21011 PA21011G

! 25 ! /2" 29,5 PA21012 PA21012G

25 3/4" 50 PA21014 PA21014G

. 25 1" 54,5 PA21015 PA21015G

| 32 34 53.5 PA21016 PA21016G

~ 32 58 PA21018 PA21018G

_ 32 = /4" 60,5 PA21019 PA21019G

i 20 1174”68 PA21020 PA21020G

! 40 112" 67,5 PA21021 PA21021G

I 50 112" 73 PA21022 PA21022G

. 50 o 72,5 PA21023 PA21023G
<d> 63 o 83 PA21024 PA21024G
75 21/2" 975 PA21026 PA21026G

Konbuo YJIOTHUTENNIbHOE AJ19 aMepPUuKaHkm

dvm ____________|KonGensii _Koncepuii

20 PA20908 PA20908G
25 PA20910 PA20910G
32 PA20912 PA20912G
40 PA20914 PA20914G
50 PA20916 PA20916G
63 PA20918 PA20918G

MydTa c HaKnaHo rankon

EM

1/2 34 0 14 5 PA29008  PA29008G
20 3/4" 34,0 14,5 PA29010  PA29010G
25 3/4" 39,0 16,0 PA29014  PA29014G
25 1" 39,0 16,0 PA29015  PA29015G
32 1" 42,0 18,0 PA29018  PA29018G
32 11/4" 42,0 18,0 PA29019  PA29019G

YrosibHUK KOM6uHupOBaHHb||7| BP

—d- (o] ety | T, ] [ sl e o | e |
f PA26008P  PA26008PG
20 3/4 14 5 30 5 42 5 PA26010P  PA26010PG
25  1/2" 16,0 31,0 40,0 PA26012P PA26012PG
25  3/4" 16,0 30,5 42,5 PA26014P PA26014PG
32  1/2* 18,0 31,0 47,0 PA26015  PA26015G
32  3/4" 18,0 27,5 52,0 PA26016P PA26016PG
32 1" 18,0 30,5 67,0 PA26018P PA26018PG

YrosibHUK KOM6uHupOBaHHb||7| HP

[l

; m

. 1/2 14 5 31 0 35 0 PA27008P PA27008PG

, M 3/4" 14,5 31,0 35,0 PA27010P PA27010PG

I ~ | 1 25 1/2" 160 300 360 PA27012P PA27012PG
» Tt 25 3/4" 16,0 30,5 36,0 PA27014P PA27014PG

J

> 32 1/2" 18,0 31,0 47,0 PA27015  PA27015G
! 32 3/4" 180 275 430 PA27016P PA27016PG
32 1" 18,0 30,5 43,0 PA27018P PA27018PG

MydTa KOMOMHUPOBaAHHaA pa3beMHas
ycuneHHas, BP

L dvm_]Ginch [KonGenwin |

20 1/2" PA20008S
25 3/4" PA20014S
32 1" PA20018S

MydTa KOMOMHUPOBaAHHaA pa3beMHas
T ycuneHHasi, HP

BB (oo [onoenn

20 1/2"  PA21008S

i 25 3/4"  PA21014S

I 32 1" PA21018S
-<d >
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YronbHMK ¢ HaKUgHOWM ramkon

Em_

1/2 PA29208 PA29208G
20 3/4" PA29210 PA29210G
25 3/4" PA29214 PA29214G
25 1" PA29215 PA29215G
32 1" PA29218 PA29218G
32 11/4" PA29219 PA29219G

Vroanvu( K0M6m-mposa|-||-|bu7| c kpenneHuem BP

f b1, L1, 21, Kop 6enbiii | Kog, cepbiii
mch MM MM MM MM MM MM A AT
37

th’l } 20 1/2" 35 11 PA28008P PA28008PG
— 25 1/2" 35 34 14  PA28012P PA28012PG
25 3/4" PA28014P  PA28014G

YronbHUK KOMOMHUPOBaHHbIN ¢ KpenneHnem HP

e e i et ] e )
nch MM | MM | MM | MM | MM | MM OesibIn = P

20 1/2" 35 29 35 27 15 21 11 PA28108P PA28108PG
25 1/2" 35 34 37 17 14 PA28112P PA28112PG
25 3/4" PA28114P PA28114G

YronbHUK 6ainacHbii ana cmecutensa BP

dwv _______[Ginch _________[KonGerwii |
20 1/2" PA13912

YronbHUK 6anacHbii ana cmecutens HP

(dvv  |Ginch  |KonGembwi |
20 1/2" PA13812

Tp0|7|Hv|K K0M6uHuposaHHblﬁ BP

Z1, Kog, Kop,
|nch MM MM MM 6enbm cepblii

! PA24008PG
20 3/4 31 o 40 o 16 5 29 o PA24010P PA24010PG
25  1/2" 34 31,0 40,0 150 24,5 PA24012P  PA24012PG
25 3/4" 34 330 445 150 31,0 PA24014P  PA24014PG
32 1/2" 480 31,0 47,0 180 30,0 PA24015  PA24015G
32 3/4" 42 275 520 95 365 PA24016P PA24016PG
32 1" 42 305 675 125 34,0 PA24018P PA24018PG
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Tpoﬁl-wu( K0M6MHMpOBaHHblﬁ HP

Z1, |Kog
nch MM MM MM 6enb||/| cepbm

5008PG

3/4 280 350 140 500 PA25010P PA25010PG
25 1/2" 34 32,0 38,0 16,0 53,0 PA25012P PA25012PG
25 3/4" 34 32,0 40,0 16,0 55,0 PA25014P PA25014PG
32 1/2" - 34,0 42,0 18,0 42,0 PA25015 PA25015G
32 3/4" - 36,0 45,0 18,0 59,0 PA25016P PA25016PG
32 1" 42 38,0 48,0 20,0 66,0 PA25018P PA25018PG

TPOMHUK C HAKNAHOW rankom

Em

1/2 62 0 PA29108 PA29108G
20 3/4" 62.0 PA29110 PA29110G
25 3/4" 66,0 PA29114 PA29114G
25 1" 66,0 PA29115 PA29115G
32 1" 68,0 PA29118 PA29118G
32 11/4" 68,0 PA29119 PA29119G

PasbemMmHoOe coegnHeHne

rm-

3/4 26 5 PA72008 PA72008G
25 1" 31,0 PA72010 PA72010G
32 11/4" 36,0 PA72012 PA72012G

LTyuep ¢ HaKMAHOW rankom

m_

3/4 PA70010 PA70010G
25 PA70014 PA70014G
32 1 1/4" PA70016 PA70016G

Mepexopn Ha PEX
WU MEeTaJlJIONNIaCTUKOBYIO TPYOy

d, mm (PPR) [ d1, mm (PEX)
20 16 PA76008P PA76008PG

EBpokoHYyC
:m-
3/4 PA75010P PA75010PG

OOpaTHbI KnanaH

EI_

74,00 PA47008 PA47008G
25 80,00 PA47010 PA47010G
32 97,00 PA47012 PA47012G
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‘ LLapoBow kpaH Standard

0 m—

PA44008 PA44008G
25 PA44010 PA44010G
32 PA44012 PA44012G
40 PA44014 PA44014G

CraHaapTHbIV Npoxon,

LLlapoBou kpaH Prime

E_

PA40508 PA40508G
25 PA40510 PA40510G
32 PA40512 PA40512G

MonHbIin npoxop,

LLlapoeou kpaH Ultra

EM-

63 0 1 i PA40008 PA40008G
25 71,0 16,0 PA40010 PA40010G
32 79,5 18,0 PA40012 PA40012G
40 100,0 20,5 PA40014 PA40014G
50 127,0 23,0 PA40016 PA40016G
63 152,0 27,0 PA40018 PA40018G
75 = = PA40020 PA40020G

MonHbIn Npoxos,

LLlapoBo# KpaH ¢ py4Koin-6a6oukom

dwa _____________[KonGenwit |

20 PA44508

CraHaapTHbIV NPoXos,

KnanaH (BeHTUNb) C XpOMUPOBaAHHOM

PYKOSITKOM
m
PA43008 PA43008G
25 77 27,5 PA43010 PA43010G
32 122 34,0 PA43012 PA43012G

KnanaH (BEHTUNb) TPUIIMCTHUK
C XPOMMPOBAHHOMN PYKOSITKOW

dvv _________[KonGenon |

20 PA43508
25 PA43510
32 PA43512
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BeHTunb

m-
27,5 PA42009 PA42009G

25 77 27,5 PA42011 PA42011G

32 106 36,0 PA42013 PA42013G

LLlapoBo# KpaH ana paguaropa (npslmoﬁ)

EI_

1/2 PA41008 PA41008G
25 3/4" PA41010 PA41010G

LLlapoBo# KpaH Ana paguaropa (yrnoaoﬁ)

Elm-

1/2 PA42108 PA42108G
25 3/4" PA42110 PA42110G

YronbHMK KOMOMHUPOBAaHHbIN
C KpenneHvem ABOI7IHOI7I BP

e JGinch L JKon Sonui_ fion copain

1 /2 PA280008P PA280008PG
25 1/2" PA280012P PA280012PG
AN
(5 %
5 = —o-——
N g

YrosibHMK KOMOVMHNPOBaHHbIN
C KpensieHvem nBoﬁHoﬁ HP

m-

1/2 PA280108P PA280108PG
25 1/2" PA280112P PA280112PG
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YHuBepcanbHbliii HACTEHHbIA KOMMNEKT

EIM_

1/2 PA60008 PA60008G
25 1/2" PA60010 PA60010G
,Fl — l_i
-d
Nl T oS T
—OFE O
s

dunbTp ceTyaThivi BP-BP

(D, v L mw [ H, mm_[KonGenwin [Koncepaid ]

20 79,00 59,00 PA440008 PA440008G
25 89,00 72,00 PA440010 PA440010G
32 106,00 88,00 PA440012 PA440012G
40 130,00 108,00 PA440014 PA440014G

®dunbrp ceTyaTtbii BP-HP

m

79,00 59,00 PA450008 PA450008G
25 89,00 72,00 PA450010 PA450010G
32 106,00 88,00 PA450012 PA450012G
40 130,00 108,00 PA450014 PA450014G
KonnekTtop

Yucno
K bl K bIl
m BbIXOJ,0B onGe e

25x20 2 PA6710208P PA6710208PG
25x20 3 PA6710308P PA6710308PG
25x20 4 PA6710408P PAG6710408PG
40x20 2 PA6714208P PA6714208PG
40x20 3 PA6714308P PA6714308PG
40x20 4 PA6714408P PA6714408PG

3arny|.u Ka ang KoJsuieKktopa

20 PAG671000P PA671000PG
40 PA671400P PA671400PG

3arny|.m(a AN Konnektopa
C BO3A4yX00TBO4AYUKOM

25 PA671050P PA671050PG
40 PA671450P PA671450PG

YcTtaHoBOYHasa NnacTuHa

200 PA91100
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+pRoAl
T

KomnnekT cBapo4HOro o6opynosaHus

1500 CM-01

B KOMNNeKkT BXoauT:

1. MeTtannnyecknin aumk

2. CBapo4HbIi annnapar

3. Hacazkm (D 20, 25, 32, 40)

4. Pesak

5. CtaHuHa (annapar, KOMMNIEKTyeTcs CTPYOLIMHOWM)

KomMmnnekT ceapo4YyHoro o6opyaoBaHus

1500 CM-02

B KoMnnekT BXoauT:

1. MeTtannnyecknin auimk;

2. CBapoyHbIl annapar;

3. Hacaaku (D 20, 25, 32,40);
4. CtaHuHa

KomMnnekT cBapo4HOro obopynosaHus

2000 CM-04

B KOMNNeKkT BXoauT:

1. MeTtannnyecknin auwmk

2. CBapoyHbIl annapar

3. Hacazkm (D 50, 63, 75, 90, 110)
4. CtpybumHa

Hacapku K cBapo4YHOMY annaparty

Dv Ko |

20 PA51008
25 PA51010
32 PA51012
40 PA51014
50 PA51016
63 PA51018
75 PA51020
90 PA51022
110 PA51024
125 PA53026
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HoXxHuubl

16-42 48 ANT-PC-301
Pe3sak

50-75 10 PPC-75

3a4YMCTHOW UHCTPYMEHT

ow [k

16-20 PA52006
20-25 PA52008
32-40 PA52010
50-63 PA52012
75 PA52014
90 PA52016
110 PA52018

TopueBartenb ansg Tpy6 DUO
owvv . [Ka |

20-25 PA527008
32-40 PA527010
50-63 PA527012
75 PA527014

3a4YnMCTHOW NHCTPYMEHT
ana nepdoparopa

ow _____________Jko |

16 PA52506
20 PA52507
25 PA52508
32 PA52509
40 PA52510
50 PA52511

63 PA52512
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NPUMEP PACNOJIOXXEHUA PACNPEAEJIUTENbHbIX
BJIOKOB AJ191 CUCTEM BOAOCHABXXEHM A
N OTOIJ1IEHUSA

PacnpeagenuntenbHbli 610K NPUMEHSIETCS B CUCTEMax BOAOCHabXeHus. HaHeceHHble umdpsbl | 1 1l nokasbiBaloT
NPUHAANEXHOCTb MECT MNOAKIIIOYEHMS pacnpeaennTesnbHbiX 6J10koB. OHM NpeaHa3HaYeHbl A1 061er4eHns MoHTaxa.
Hannune pononHUTENbHBLIX OTBOAOB B pacrpefenvtesisHoM 6510ke AaeT BO3MOXHOCTb AJ MPUCOEAUHEHMS
60/bLUEro Yucna TpybonpoBoaOB, HANPUMEP, LIMPKYALIMOHHOIrO TPyOonpoBoaa.

fopsiyas Boga NogaeTcsi Mo CUCTEME BHYTPEHHMX TPYOOMNPOBOAOB K KpaHaMm Hapsiay C XonogHown Boaoin. Hecmotps
Ha 06a3aTesibHYI0 TenaoM3onauuio Tpyd ¢ ropsyen Bogon, B TedeHne 8-10 yacos, noka Bbl €0 He Monb3yeTech,
BOAa B Tpybax ycneBaeT OCThbiTb. Ecnm pacctosHue ot 6olinepa oo kpaHa 6onblioe (Hanpumep, BEePXHUI 3Tax),
TpebyeTca CNnTb BOAY M3 KpaHa B TedeHne 3-5 MUHYT, Noka OHa He CTaHeT Tenoi. Ecnm NocToAHHO cnnBatb BOAY,
HET HMKAKOro >enaHus, To Bam Heo6xoamMmMo BblOpaTb CUCTEMY C PELMPKYNISLMEN ropaYein BoAbl. [na aTon uenm
HaunNy4dLLMM 06pa3oM NOAXOANT pacnpenenuTenbHbIn 610K A8 BOAOCHAGXEHNS.

BodocHadxeHue

XonodHas ['opayas XonodHas ['opayas
Boda Boda Boda Boda
XonodHas XonodHas
boda ; I_I' :I_["I_I | :I_["I_I , boda
o) [ | [ | 6)
E— ) L Z(); )
| | | 5 —
[opAyas o={ © ['opsyast
Boda , ) Boda
| P J——
Lupkynauus
XonodHas XonodHas
Boda boda
Eg—— ) ]
PROAQUA %
o, g
~<— “:u @EII < —=
[opayas [opAyas
Boda - o Boda
2;—7*,{ GL
Uupkynsuus . — =1
BOAOCHABXEHUE YMbIBAJIbHUK
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