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mHAPV*HQ; BHYTPEHHA4 MANTOWYMHAS4 BECWYMHAH4
KAHATUSALIUA KAHANU3ALMA KAHATU3ALMA KAHANU3ALUMA

3ABO/4 «NMPO AKBA»

3asog «MPO AKBA» oouH 13 KPYMHENLLMX POCCUIACKMX NPOn3BOauTENEl, KOTopklii Bonee 17 neT BbinyckaeT
TPYOONPOBOALI U3 NOAVNPONUAEHA N NOANITUNIEHA ANt BHYTPEHHUX U HAPYXHbIX CETEN MHXEHEPHbLIX KOMMYHUKALIA.
MpeanpusaTe OCHALLEHO COBPEMEHHBIM BbICOKOTOYHbIM €Bponencknum obopyaoBaHveM. Ha 3aBope paboTaer
arTecTtoBaHHas nabopatopus, B KOTOPOW CNeasaT 3a Ka4eCTBOM BCEWN NPOAYKLMN, BbiMyCKaeMOl Ha NPeanpusSTUN.
Brnarogapsi MOCTOSIHHOMY KOHTPOMIO, NPOAYKUMS, NMPOW3BOAMMAs 3aBOAOM, COXPaHAET CTabuibHO BbICOKOE
kayecTBo. MNonunponuneHoBble TPy6oNpoBoabl 3aBoaa «INpo AkBa» BOLLM B MPOrpamMmy No MMNopTo3aMeLLEHNIO.
Bce npoaykums, Bbinyckaemas npeanpuatmeMm, mmeet cpok rapaHtmm 10 netr. Cuctema MeHepXmeHTa
KayecTBa 3aBoda COOTBETCTBYET MexayHapogHomy ctaHgapTy 1ISO 9001:2015 n ero ote4ecTBEHHOMY aHanory
FOCT-P NCO 9001:2015.

NMPOU3BOACTBEHHASA JIABOPATOPUSA

MNpownsBoacTeeHHas nabopatopus npeanpusatus 3aeop, «[NPO AKBA» — cTpykTypHOe nogapasgeneHne ¢ GyHKUUSMn
NMPOBEAEHNST TEXHNYECKOIO KOHTPOJIS HA BCEX CTaANSAX TEXHOIOMMYECKOro NpoLecca npon3soaCcTBa NPOayKLMNA.
3aeog, «[MPO AKBA» oCHalleH COBPEMEHHBLIMW M3MEPUTENbHBIMM MprUbopamMn 1 060pyaoBaHMEM At TECTMPOBAHUS
nPOaykKUMN 13 MNOMMMEPHBIX MaTeEPVasIOB Beaylumx eBponerckux npomssogutenen  (ZWICK; BINDER; SCITEQ).
JlabopaTopusi attectoBaHa PBY «0CYaapCTBEHHBIN PErMOHaNTBHDBIA LEHTP CTaHAAPTU3aLMN, METPOOMMW 1 UCTIbITAHUIA B
MockoBcKo 061acT» Ha Hanmume YCI0BUiA, HEOOXOAMMBbIX /151 BbINOSIHEHUS U3MEPEHNIA U UCMbITAHWIA B 3aKPEnIieHHOM 3a
naboparopvien 061acTn AEATENBLHOCTU B COOTBETCTBUM ¢ TpebosaHusamm FTOCT P ICO/M3K 17025-2006.




\(P ROAQUA - TEXHWU4ECKMI KATANOT

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1.1. BBegeHue

TpyObl U coeduHUTENbHbIE OeTanu Ons CUCTEM FOpsyYero M XOJIOOHOMo BOAOCHAOXeHMs W OTOoMneHust m3
nonunponuneHa obnagaloT PAAOM NPENMYLLECTB:

* YCTOMYMBOCTbLIO K BEICOKMM TEMIMEPATypaMm;

* BbICOKMMU CaHNTAPHO-TMrMeHn4ecKknMmmn CBOIZCTBaMI/I;

* LUYMOMOMIOLWAWVMN CBONCTBAMMU;

+ abCoNOTHOM KOPPO3MOHHOW CTONKOCTbIO;

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

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

* MPOCTOTOM MOHTaXHbIX U1 PEMOHTHbIX PaboT;

* TENJION30NALNOHHBbIMA cBoOMcTBaMU.

1.2. MaTepuan

MonunponuneH - TepMOMNNacTUYHbIA MOAMMEP, KOTOPbLIN MOAy4alT MyTEM MNOAMMEPM3auMu rada nponuieHa,
nmetrowero xummyeckyio popmyny CH2=CH(CHS3).

M3 Bcex ¢opM nonvnponuaeHa HauayywmmMm  GU3NKO-MEXAHMYECKMMW  XapakTepucTukamu obnagaet
n3otakTuyeckaa dopma, MakpoMOSeKybl KOTOPOW WMEIOT CAupanbHylo KOHdopmaumio. KW3oTakTuyeckuin
nonunponuneH 6bin Bnepsble nonyyeH B 1954 roay.

MonunponuneH NpomM3BOAAT MYTEM MNOAMMEPU3ALUM ra3a MpPOoMnuiieHa, MMEIOWEro XUMMUYECKYo dopMmyny:
CH2CHCHS3.

MonunponuneH umeeT cneayowme Mmoandukaunm:

* romononumMep nponuneHa (tun 1) PP-H;

+ cononuMepsl nponunaeHa un atunena (Tun 2) PP-B — 6nokcononmvep;

*+ CTATUCTUYECKNIA COMOSIMMEP NMPONUIEHA C 3TUIEHOM (Tun 3) paHAOM CONoIMMEp — N3HavasibHO 0603Havancs kak
PPRC - nonvnponuneH paHaoM cononumep, B AanbHeemM abpusmnaTtypa bblna cokpatieHa ao PP-R.

TpyObl  GUTUHIM ANa BoAoCHabXeHWs Pro Aqua nponsBoasaTcs n3 3-ro Tvna noannponuieHa — paHaom conosimmepa
PP-R-100 (MRS 100).

Panpom cononnmep PP-R nonyyaetca nyTéM Habopa MoOfekyn nponuaeHa u atuieHa B 6ecrnopsgodyHoOM nx
COYeTaHUn 1 NpeacTaBngeTca cneayoLen rpadpun4eckor Gopmynon:
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1.3. TepMmuHbl M onpeaeneHvs

[nsa paboTbl C NOAMNPONUAIEHOBbLIMU TPYBaMU HY>KHO 3HATh CleayloLme TePMUHbI 1 ONpeaeneHns:
*TepMonnacTu4Hbie Martepuannl (TepmonnacTbl): [pynna MNONVMMEPHbLIX MaTtepuanos, KOTOpble MNpwu
HarpeBaHWM BbiLLE TeMNepaTypbl NAaBAEHNS COXPaHAOT CNOCOOHOCTb Nepexoaa B BA3KOTEKYyYEE COCTOSHME.
ecpepHuU HapyXHbii auameTp dcp, Mm: YacTtHoe OT AeneHus OJIMHbI OKPYXKHOCTM TpyObl, U3MEPEHHOW MO
Hapy>XHOMY AnamMeTpy B ItoOOM NOoNepeyHoM ceveHnn, Ha Yncno T (=3, 142), okpyrneHHoe B 60/bLLYyI0 CTOPOHY A0 0,1 MMm.
* HOMMHAaJIbHbIN HAPYXHbIA anameTp d, MMm: YCNOBHbIV pasmep, NPUHATLIA Ana knaccudukaumm Tpyé n3
TEPMOMIACTOB M BCEX COCTaBASIOWMX 3/1IEMEHTOB CUCTEM TPyBOMpPOBOAOB, COOTBETCTBYIOLUNIA MUHUMANIbBHOMY
JONYCTUMOMY 3HAYEHUIO CPEAHEr0 HAPYXHOro AMameTpa Tpyobl.

* HOMMHAaJNIbHaA TOJILLMHA CTEHKMU €, MM: YC/I0BHbI pa3Mep, COOTBETCTBYIOLLMIA MUHMMANIbHOW AONMYCTUMOM
TOJILLMHE CTEHKM TPYObI B N10OOI TOUKE €€ NONEPEYHOro CeveHus.

°* MMHMManbHas anutenbHas npouyHocTb MRS, MINa: XapaktepucTtika matepuana Tpybbl, YACNEHHO paBHas
HaNpPsXeHMI0 B CTEHKEe, BO3HMKAOLWEMY NPU OEACTBUM MOCTOSIHHOrO BHYTPEHHEro OaBiieHusl, KoTopoe Tpyba
CcnocobHa BblAepXaTb NPU HUXHEM A0BepuTenbHOM uHTepBane 97,5 % B teuyeHue 50 net npu Temneparype 20 °C,
okpyrneHHomMy no NOCT 8032 po 6amxaniuero HuxHero 3HadeHus psaaa R 10, ecnm 3HaveHne HanpsxkeHus He 6onee
10 MMNa, vnn psaga R 20, ecnu 9710 3HavyeHne 6onee 10 MMa.

* pacueTHoe HanpsykxeHue s, MMNa: [Jonyctnumoe HanpsixeHne B CTEHKe TpyObl B TedeHue 50 net npu
Temneparype 20 °C ¢ yyueTom koadpuumneHTa 3anaca npodHoctm C, onpenensemMoe no cnenyowlen popmyne c
nocneayowmnm okpyrnenHmem no NOCT 8032 o 6nmxaniuero HUXHero 3HaveHns psga R 10, ecnm aT1o 3HaveHne
He 6onee 10 MMa, nnu psaga R 20, ecnu oHo 6onee 10 MIMa.

os=MRS/C, (1),

roe MRS — MmyHMManbHas anutenbHas Npo4YHocTb, MMa;

C - ko3ddpuuMeHT 3anaca NpPoYHOCTWU, Oe3pa3mepHass BenmyMHa, UMmetlowas 3HadeHne 6osbluee eanHuLbI,
yuMThblBaloLLL@as 0COOEHHOCTM 3KcnayaTauum TpybonpoBoaa, a Takke ero CBOCTBA, OT/IMYAOLIMECS OT YYTEHHbIX
npwu pacyete MRS.

cepus Tpyd S (HomuHanbHas): besapasmepHas BennymHa, onpenensiemMas Kak OTHOLLEHME PacHeTHOro HanpPsXXeHUs
0S K MakCMasibHOMy A0oNyCTUMOMy paboyemy nasneHuio PPMS.

* cTaHpAapTHoe pa3MmepHoe oTHoweHue SDR: be3pa3smepHas BenM4MHa, YMCNEHHO paBHAst OTHOLLIEHWUIO
HOMWHANbHOIO HaAPYXHOro anameTpa Tpyobl d K HOMUHANBHOW TOMWMHE CTEHKM e. 3HadeHuss SDR n S cesa3aHbl
crnenyoLwymM COOTHOLLEHMNEM:

SDR=2S+1, (2)

roe S — cepus TpyoO.

°*MaKCcMManbHoOe aonycTumoe padouee gasneHume PPMS, MMNa: MakcumasnbHoe 3Ha4eHMe NOCTOSIHHOIo
BHYTPEHHEro aaBneHus Bodpl B Tpybe npu temnepartype 20 °C B TedeHune 50 net, okpyrneHHoe no MOCT 8032 oo
6nmxarero HUXHero 3aHadeHus paga R 10, ecnm aT1o 3HadeHune He 6onee 10 MIMa, nnn psaa R 20, ecnn oHo Bornee
10 MMa, cBa3aHHOe ¢ cepueit Tpyb S cnenyoLmnmM ypaBHEHMEM:

PPMS =0s /S, (3)

roe os — pacyeTHoe HanpsiXXeHune;
S — cepusa Tpyb.

HOMUHanbHoe nasnerHne PN, 6ap: YcnoBHas BennynHa, npuMeHsiemMas ans knaccudumkauum Tpyb 13 repMmonnacTos,
YNCNEHHO PaBHas MakCMMasbHOMY OOMYCTUMOMY paboyemy AaBneHuio, BbipaxeHHOMY B 6ap (1 6ap = 0,1 MMa).

* MakcuMasibHOe paGouee faBNeHUe NpUu NOCTOSHHOU Temnepatrype MOP, MMNa: MakcumarnbHoe
3Ha4yeHne NOCTOSIHHOrO BHYTPEHHEro AaBfeHusl BoAbl B TPybomnpoBOoAEe B Te4eHMe cpoka cnyxbbl 50 ner,
onpenensemoe no cneayowen popmyne:

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

roe MRS — myHnMmanbHas onmtenbHas Nnpo4YHoCTb, Mra;

C - k03pPMUMEHT 3anaca NPOYHOCTY;

SDR - ctaHpapTHOE pasMepHOe OTHOLLEHUE;

Ct — K03 DULMNEHT CHMXEHUA MakCUMabHOro paboyero aaBsneHus Npu temnepatype Boabl 6onee 20 °C
MakcumanbHoe pabodee AaBneHMe Mpu NepeMeHHOM TemnepaTypHoMm pexume Pmakc, MlMa: makcumanbHoe
naBnieHne Boapl B Tpybe npu 3aaHHbIX YCNOBUSIX SKCMyaTaummn, onpegensemMoe no cneayoulei popmyne:

Pmakc=00/S,

roe o0 — pacyeTHOe HanpsikeHne B cTeHke TpyObl, MIa, Ana 3agaHHOro Kiacca aKcnayarauum, onpenensiemMoe
no npasuny ManHepa;

S — cepusa Tpyb.

¢ Henpo3pa4yHocTb TPYO H, %: OTHOLEHME CBETOBOro NoToka, npoLlleallero Yyeped obpaseLl, K CBETOBOMY
MOTOKY NMCTOYHUKA, Bblpa>XXeHHOEe B NpOoLeHTax.

1.4. OCHOBHbIE NapaMeTpbl U pa3Mepbl

1.4.1 HoMuHanbHbIN HapyXHbIn anameTtp Tpyd d 1 HOMUHANbHASA TOJLLMHA CTEHKU TPyObl € B 3aBUCUMOCTU OT
HOMWHaNbLHOW cepun S 1 CTaHAAPTHbIX PA3MepPHbIX OTHOLWEHU SDR yka3aHbl B Tabnuue 1.

Yka3aHHble B TabnuLe HOMUHaNbHbIE TOJLWMHbLI CTEHOK TPYO ONpeaensnmchb No pac4eTHbIM CepUaM.

1.4.2 [NpepenbHble OTKIIOHEHWS CPEAHEr0 HAPYXXHOIO AnameTpa 1 A0onyCcTMmasi 0BasibHOCTb TPYO yka3aHbl B Tabnunue 2,
a npefaenbHble OTKIOHEHWS TONLWMHBI CTEHKM — B Tabnnue 3.

1.4.3 Tpy6bl 13 PP-R BbiNycKaloT B BUAE NPSMbIX OTPE3KOB.

1.4.4 PacuyeTtHada macca Tpyd u3 PP-R, Hanbonee ynotpebnsiemMbix cepuin npuBeaeHa B NpUNoXeHnn A.




\(P ROAQUA - TEXHWU4ECKMI KATANOT PP-R TPYBEbl U ®UTUHIN AJ191 BOGOCHABXEHWS 1 OTOMJIEHUS

Ta6nuua 1 Ta6bnuua 2. MNpepenbHbie OTKJIOHEHUS Ta6nuua 3. NMpepenbHble OTKJIOHEHUS
cpenHero Hapy>Horo guMeTpa TOJILLMHbI CTEHKU TPYO
CraHpgapTHOe pa3amepHoe oTHoweHue SDR n agonycrmmaqa oeaJibHOCTb pr6
5 6 74 1 Marepuan Tpy6 HomunanbHas MpeaenbHoOe OTK/IOHEHUE
HoOMWUH. HapyXHBbii ’ HOMMUH. TOJILLUHA CTEHKN e TOJILLMHBI CTEHKM (+)1
avameTtp d HapyXHbI PP-R > < PP-R
AanameTp d
HomuHanbHas TonwmHa cteHku e PP Tpy6 Mpea. otkn.! (+) OBaNbHOCTb? 1 2 0,4
2,1 3 0,5
PP-R PP-R PP-R PP-R 16 0.3 1.2 3,1 4 0,6
4,1 5 0,7
16 3,3 2,7 2,2 1,8 20 0.3 1.2 5,1 6 0,8
5 0.3 0 6,1 7 0,9
5 , 1,
20 4,1 3,4 2,8 1,9 7,1 8 1
o a8 5 8,1 9 1,1
: i
25 5,1 4,2 3,5 2,3 9,1 10 1,2
0 04 4 10,1 1 1,3
32 6,5 5,4 4,4 2,9 1,1 12 1,4
o 0 0 12,1 13 1,5
40 8,1 6,7 5,5 3,7 13,1 14 1.6
63 0.6 16 14,1 15 1,7
50 10,1 8,3 6,9 4,6 | ’ o] 10 18
’ ’ ’ ’ 75 07 16 16,1 17 1,9
’ ’ 17,1 18 2
63 12,7 10,5 8,6 5,8 % 0o s 18,1 19 2.1
’ ’ 19,1 20 2,2
110 1 2,2 : .
21,1 22 24
90 18,1 15 12,3 8,2 22,1 23 2,5
125 1,2 2,5
23,1 24 2,6
110 22,1 18,3 15,1 10
160 15 3.2 241 25 2,7
25,1 26 2,8
125 25,1 20,8 17,1 1,4
1 — TpepenbHoe OTK/IOHEHME cpenHero HapyxHoro 1 — T[lpegefibHble OTKJIOHEHUS TOJWMHBLI  CTEHKMU
160 -- 26,6 21,9 14,6 AMameTp cCooTBeTCTBYET rpynne A. COOTBeTCTBYIOT rpynne W.
MpumevaHua 1. MNMpepenbHble OTKIOHEHUA  TOJNLMHBI
2 — OBanbHOCTbL cooTBeTCTBYET rpynne N. CTEHKM pacCcyuUTbIBalOTCA NO crnenyoLlen Gopmyne:

- rpynnaW: (0,1 e + 0,2), okpyrneHHoe go 0,1.
MpumevaHus:
1. [lpenenbHble OTKIOHEHWS CPEOHEro Hapy>XHOro
AnamMeTpa paccuHuTbIBalOTCS Mo craeayowmm dopmMmynam:
- rpynna A: (+0,009d), okpyrneHHoe 1o 0,1 mm;
- rpynna B: (+0,006d), okpyrneHHoe oo 0,1 mwm;
- rpynna C: (+0,003d), okpyrneHHoe 8o 0,1 mm.

2. OonycTymylo OBaslbHOCTb TPy® paccymTbiBAIOT MO
cnepywowym popmynam:

rpynna N: (0,008d+l), okpyrneHHoe go 0,1 mm Tpyb B
0oTpeskax, U3MepeHHas cpasy Nnocne N3roToBneHus;
rpynna M: (0,024d), okpyrneHHoe o 0,1 mm Tpyd B
0Tpe3Kax, U3MepeHHas cpasdy Nocsne N3roToBneHus.




\(P ROAQUA - TEXHWU4ECKMI KATANOT

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1.5. TexHn4yeckmne TpedoBaHns

1.5.1 XapakTepucTuku

1.5.1.1 Tpy6bl OOMKHBI UMETb MMAAKYI0 HAPYXHYIO M BHYTPEHHIOK MOBEPXHOCTW. Ha Tpybax ponyckawTtcs
He3Ha4YUTENbHbIE MPOAOJbHBIE MOSIOCHI U BOJIHUCTOCTb, HE BbIBOASILLME TOJLMHY CTEHKM TpyObl 3a npenens
[ONyCKaeMblX OTKIIOHEHWUI. He ponyckaloTCs Ha HapyXHOW, BHYTPEHHEN M TOPLLOBOM MOBEPXHOCTSX My3bipw,
TPEeLUMHbI, PAKOBWUHBI, MOCTOPOHHME BKJItoYeHus1. Okpacka Tpy6 AoskHA ObITb CMIOLWHON U PaBHOMEPHO.

LiBeT Tpy6 6enblit nnn cepblii. Tpybbl 1 GUTUHIN CEPOrO LBETA UMEIOT apTUKYIbl, 3aKkaH4YnBatoLmecs Ha byksy “G”.
BHewHWin BUA TPYO A0OIKEH COOTBETCTBOBATL KOHTPOJILHOMY 006pasLy, yTBEPXAEHHOMY B YCTAHOBJIEHHOM NOPSiAKeE.

Ta6nuua 4

GG T ,°C e T ,° BpcrenRy ,C R O6GnacTb NnpuMeHeHust
aKcnayataumm BEg) npv Tpa‘s ,rop  Make T, .c>TOA € npv Tmp, 4
1 60 49 80 1 95 100 lopsivee BogocHabxeHue (60 °C)
2 70 49 80 1 95 100 lopsiuee BogocHabxeHue (70 °C)
30 20 Hu3koTemnepaTtypHoe HanonbHoe
3 40 25 50 4,5 65 100 oTOonJieHne
20 25 BbicokoTemneparypHoe
: HanoJsibHOe OTOMJeHNe
4 gg Sg 70 2,5 100 100 HuskoTemnepatypHoe oTonneHve
OoTONUTENbHBIMU NPMBopamMu
20 14
BbicokoTemneparypHoe
5 60 25 90 1 100 100 OTOMJIEHVE OTOMUTESIbHBIMU
30 10 npubopamu

B tabnnue 4 NpuHSATLI cneayowme 0603HavYeHns:

Tpaé — paboyas TemnepaTypa unm KomMObuHauns TeMnepaTyp TPaHCMOPTMPYEMOI BOALI, onpeaensemas 061acTbio
NMPUMEHEHUS;

T - MakcumasnbHas paboyas Temneparypa, AeNcTBME KOTOPOM OrpaHNYeHO Mo BPEMEHN;

Makc

T - aBapwuiiHas Temneparypa, BO3HMKaOLLLAsA B aBaPUIHBIX CUTyaUUsX NMPU HAPYLLIEHWM CUCTEM PEryNpOBaHuS.

asap

1.5.2 TpeGoBaHUA K HAAEXHOCTHN

1.5.2.1 Tpybbl U GUTUHIN N3 TEPMONNACTOB CleayeT NPUMEHSTb B CUCTEMax BOAOCHAOXEHUs U OTOMSIEHUS C
TEMMNepPaTypHbIMU PEXUMaMI, YKa3aHHbIMU B Tabnuue 4.

1.5.2.2 MakcumanbHbeIli CpoK Cnyx6bl TpybonpoBoaa Aas KaxAoro kriacca akcrnjiyarauum onpenensercs
CyMMapHbIM BpemMeHeM paboTbl TpybonpoBoaa npm TeMmneparypax T Thaker Vassp V1 COCTaBNSIET 50 ner.
1.5.2.3Npwu cpoke cnyxBbl MeHee 50 NeT BCe BpeMEHHbIE XapakTePUCTUKK, Kpome T, cnefyeT nponopLMOHaNbHO
YMEHbLNTB.

1.5.2.4 MoryT ycTaHaBnnBaTbCs APYrne Knacchl SKCrayatauum, HO 3Ha4YeHUS TeMNepaTyp A0JKHbl OblTh He 6onee

yKa3aHHbIX 4518 knacca 5.

asap’

OnpepeneHve pacyeTHbIX cepuii Tpyo
1.5.2.5 PacueTHble cepumn ansa Tpyb knaccoB akcnnyatauum 1-5 S’Makc, no KoTopbIM ONpeaenstoT MUHUMaNbHYIO
[ONYCTUMYIO TOALWMHY CTEHKM, PACCYUTLIBAIOT N0 popMyne:

S’makc = 00 /Pmakc,

roe o0 — pacyeTHoe HanpsixxeHne B cTeHke TpyObl, MIa, ana knaccos akcnnyataumm 1, 2, 3, 4, 5, onpenensiemoe
no npaswuny ManHepa;

Pmakc — makcumansHoe paboyee aasnenue 0,4; 0,6; 0,8 unn 1,0 MMa.

MpumMeyaHue — TosLLMHA CTEHKM TPYObI C 3aLMTHLIM C/IOEM CK1aAlblIBAETCA U3 MUHUMASIbHOM AOMYCTUMOM TOSLLMHBI
CTEHKM U TOJILLMHbI 3aLLMTHOrO CJ10S.

1.5.2.6 lMpn onpeneneHnn S’MakC OKPYMMEHVE NMPOM3BOAST B MEHbLUYIO CTOPOHY A0 Onvxanero 3HaYeHus
cepuin S, ykasaHHbIx B Tabnuue 1.

1.5.2.7 MuHnmansHoe 3HadyeHune koadduumeHTa 3anaca npodHocTr PP-R Tpy6 npu temneparype 20 °C B Te4eHune
50 net yctaHoBneHbl FTOCT MCO 12162.

1.5.2.8 TonuwmHbl CTEHOK GUTUHIOB U3 TEPMONIACTOB A0KHbI OblTb HE MEHEEe pacCHMTaHHbIX ANs TPyO TOro xe
TUnopasmepa 1 ycnoBuii akcnayatauun.

1.5.3 TpeboBaHus K CbIpbIO, MaTEPMANAM 1 KOMIMIEKTYIOLLMM U3OENNSAM:

1.5.3.1 nntenbHas NpoYHOCTbL MaTepunana Tpyd n GUTUHIOB NPy AENCTBMM NOCTOSIHHOIO BHYTPEHHENO AaBIEHNS
[OJKHA ObITb HE MEHEE 3aJaHHOI STANOHHLIMW KPUBLIMU 1 ypaBHEHUAMU, npuBegeHHbIMn B FTOCT 32415-2013.
McnbiTaHns maTepuana Ha COOTBETCTBME yKa3aHHbIM TpeboBaHUSAM [OJKHbI NPOBOANTLCS Ha obpasuax Tpyo,
M3rOTOB/IEHHbIX METOAAMU 3KCTPY3UM WAN NUTbS MOA, OABJEHWEM Kak MWHUMYM MpWU ABYX Temneparypax u
MATU YPOBHSAX AaBNEHUA ANS Kaxaon Temnepatypbl. O6Liee KoMYecTBO UCMbITYEMbIX 06pasLOB Ha Kaxaon 13
TemnepaTyp A0JKHO cocTaBnsATb He meHee 30. Mpu nx UCnbITaHMM OOMXKHO ObITb 3aPUKCUPOBAHO HE MEHEE YeTbIpeX
paspyLueHuii obpasLoB Tpyd He paHee 7000 4 1 He MeHee 0gHOro paspyLleHus — He paHee 9000 .

3HavyeHne MUHUManNbHOW anuTenbHol npodHoctn MRS, MMa, cnepyet onpegenaTb NyTeM 3KCTpanonsiuum
pe3ynsTaToB uchbiTaHuii npu Temnepatype 20 “C Ha cpok cnyx06bl 50 neT.

1.5.3.2 [ns nsrotoneHns Tpyd n GUTUHIOB A0JXKHBI MPUMEHSATLCS Cieayolme MaTepmuasibl MapoK U peuenTyp
COrNlacHO yka3aHHbIM B HOPMaTUBHbIX JOKYMEHTaxX Ha U3aenus:

1.5.3.2.1 Nonunponunen paHgomcononumep PP-R 80 - MRS He meHee 8,0 Mla ¢ nokasaTtenem Teky4ecTu
pacnnasa, onpegeneHHbiM no FOCT 11645 npwu (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 [1n9 U3rotoBneHnss KOMOUHNPOBAHHBLIX PUTUHIOB AOSXKHbI MPUMEHATLCS 3aKNagHble AeTann U3 natyHu
mapok CW617N (J1C-59-2).

1.5.3.2.4 3nacTnyHblie YyNIOTHUTENbHbBIE KOJbLIA AOJDKHbI U3rOTOBASTLCA U3 PE3UHbI MU APYrnX 31acTOMEPOB
B COOTBETCTBMW C HOPMAaTUBHbLIMU AOKYMEHTaMu KU obecneymBaTb MPOYHOCTb U MrEPMETMYHOCTb COeAVHEHUA B
TeYeHue BCero yCTaHOB/IEHHOIO CpOKa aKcryartaumm Tpybonposoaa.

1.5.3.2.5 Bce martepumanbl, NpMMeEHSIEMbIE AN U3rOTOBAEHUSA TPYOONpPOBOAOB, TPAHCMOPTUPYIOWMX MUTLEBYIO
BOAY, OOJIKHbI OblTb paspeLleHbl As yKkadaHHOro NPUMEHEHUS opraHamMu 34paBoOOXPaHEHUS.

1.6 TpeOboBaHMsa 6e30NacHOCTN U OXPaHbl OKpYXaloLlen cpeabl

1.6.1 MoxapHO-TEXHMYECKME XapPaKTEPUCTUKM TPYO 1 PUTMHIOB N3 TEPMOMJIACTOB YKa3aHbl B Tabnuue 5.
MpumeyaHne - 3HaAYEHUSA MNOXAPHO-TEXHUYECKUX XapakKTEPUCTUK AN KOHKPETHbIX PEeLenTyp Cbipbs MOryT
YTOYHSATLCS B HOPMATUBHBIX LOKYMEHTaxX Ha N3aenus.

1.6.2 TpeboBaHUs K noxapHoi 6e3onacHoCTN TPpyd U GUTUHIOB M3 TEPMOMNACTOB, NUCMOJIb3YEMbIX B CUCTEMAX
BOJOCHAOXEHNA U OTOMNEHUS 30aHUA U COOPYXEHUN, A0MKHbI COOTBETCTBOBATL ykadaHHbIM B CHull 2.04.01 u
CHwulM 21-01.

Ta6nnua 5
MoXxapHO-TexHMYeckne xapakTepucTuku Marepuan Tpy6 u putudros PP-R
Ipynna roptoyectun r4
[pynna BOCniaMeHAIeMOCTH B3
JbiMoo6pa3syoLLas cnocobHOCTb 03
TOKCMYHOCTb NPOAYKTOB FOPEHMS T3
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1.7 TpaHCcnopTUpOBaHUE N XpaHeHue

1. 7.1 Tpybbl 1 GUTUHIM NEPEBO3AT NIOOLIM BUAOM TPaHCNOpPTa B COOTBETCTBUM C NpaBuiiamMu NepeBo3ku rpy3os
N TEXHMYECKMMWN YCNIOBUSIMM MOrpPy3kKM U KPEmnieHus rpy3os, OEeNCTBYOLWMMM Ha OAHHOM BMAE TpaHcropTa.
TpaHcnopTupoBaHWe cneayeT NPou3BOAUTb C MakCUMasibHbIM UCMOJSIb30BAHMEM BMECTUMOCTU TPAHCMOPTHOro
cpencrea.

1. 7.2 Tpy6bl cnegyet obeperarb OT yAAPOB M MEXAHUYECKMX HAarpy30kK, a X NOBEPXHOCTb OT HAHECEHMWS LaparnuH.
Mpwn nepeBo3ke Tpybbl HEOBXOANMO YKNaabiBaTb HA POBHYIO MOBEPXHOCTb TPAHCMOPTHLIX CPEACTB, NPeaoXpaHss
OT OCTPbIX METANINIMYECKWX YITIOB 1 pebep nnatdopmbl.

1. 7.3 Tpybbl  GUTUHIY CNEAYET XPaHUTb B HEOTAMNIMBAEMbIX CKIAACKMX MOMELLEHNSX B YCITOBUSIX, UCKITIOHAIOLLIMX
BEPOATHOCTb MX MEXaHWUYEeCKMX MOBPEXAEHUN, AN B OTanjavMBaeMblX CKfagax He Oamxe oAHoro metpa oT
oTONUTENbHBIX NPMBOPOB. OHKM OOMKHBI ObiTb 3aLLMLLEHLI OT BO3AENCTBMS NPSAMbIX COJTHEYHbIX JTy4ei haTMOCdEepPHbIX
0CaJKoOB.

Ycnous xpaHeHust Tpye n dutmHros — no FOCT 15150, pasgen 10, B ycnosuax 5 (0XK4). JonyckaeTcs XxpaHeHue
Tpy6 B ycnosusix 8 (OXK3) He Bonee 6 mec.

1.8 YkazaHug no MOHTaXxy

1.8.1 MoHTax TpyboONpoOBOAOB CUCTEM XOJIOAHOTO W FOPSIYEr0 BOAOCHABXEHUS M OTOMNEHUS [OJIXEH
OCYLLIECTBNATLCS B COOTBETCTBUM C TpeOOoBaHMAMW OENCTBYIOLIMX HOPMATMBHLIX AokymeHToB: CI1 30.13330.2016
«BHYTpEHHUI BOOOMPOBOA M KaHanu3auumsa 3gaHunii. AktyanusmpoBaHHada pegakuma CHwull 2.04.01-85»,
Cn 73.13330.2016 «BHYTpeHHME CaHUTApPHO-TEXHWYECKME CUCTEMbl 34aHWIA. AKTyanM3upoBaHHas penakumns
CHwuI 3.05.01-85», CI 60.13330.2016 «OTONnneHwe, BEHTUASUMS U KOHOMLUMOHMPOBAHNE. AKTyann3npoBaHHas
peaakunsa CHull 41-01-2003», CIMT 40-101-96 n gpyrnx 4OKYMEHTOB, YTBEPXAEHHbIX B YCTAHOBIEHHOM MOPSAKE.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

NMPUJTOXXKEHUE A

PacueTHasa macca 1 m Tpyb u3 PP-R (HeapmupoBaHHas) Hanbonee ynotpebnsemMbix cepuii npueeneHa B Tabnuue A.1

Tabnuua A.1

HomMmuHanbHbI
HapYyXHbIA PacuyeTHast macca 1 m TpyO, kr
anameTp 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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NPUJTIOXXEHUE B

Tabnuua B.1 OCHOBHbIEe XapaKTepUCTUKM NONUMNPONuIIeHa

MonekynspHas Mmacca, (at. e4. Maccbl)
MnoTHocTb, r/cm®

Mpenen Teky4yecTy Npu pactsaxeHnn, H/mm?
Mpenen NnpoYHOCTY Npu paspbiee, H/Mm?
OTHOCUKTENBHOE YANIMHEHNE NPU pa3pbiBe, %
Mogaynb ynpyroctun, MlMa

TennocTonkocTb, “C

Temnepatypa nnaenexus, ‘C

CpepnHnin KoapPUUNEHT NNHEAHOMO pacLuMpeHnst, Mm/m+°C

KoaddurumneHT TennonpoBogHoctTn, Bt/m+°C

75 000—300 000
0,91—0,92
27—30

34—35

>500

900— 1200

100

> 146

0,15

0,23

12

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1.9. OTAnuymnTenbHble 0COOEHHOCTU NoNUNponuaeHa

[ns nonunponuneHa xapakTepHa BbICOKAasi CTOMKOCTb K MHOFOKpaTHbIM mM3rnbéam m muctupaHmio. CTOMKOCTb K
MOBEPXHOCTHO-aKTUBHbLIM BewecTeam (MAB) y nonvnponunneHa noBbIlWEHA, B 3TOM COCTOUT U €ro NPENUMYLLLECTBO
nepen nonaTUIEHOM.

YnapHasi BA3KOCTb C Haape3om coctaenseT 5 — 12 kXX/M?, MOp0o30CTOoekK Npu OTpuLAaTe bHbIX TeMMepaTypax.
MonunponuneH nofayy4nn Hambosbluee pacrnpoCTpaHeHME B CUCTEMAX XOJIOAHOMO U ropsivero BOOOCHaOXeHMs,
BHYTPEHHEWN N HAPY>XHOW KaHanu3aumn.

1.10. ApmupoBaHHasa PP-R Tpy0a

ApMMPOBaHHbIE NOAVMPONUAEHOBbLIE TPYObI NPOM3BOAATCA NO3TAMHO.

MepBOHaYanNbHO 3KCTPY3MEl N3roTaBIMBaOT O4HOPOAHYIO NOANNPONUIEHOBYIO TPYOY.

3ateM B HENPEepPLIBHOM MPOLECCe TBEPAYID HAPYXHYIO MOBEPXHOCTb TPYObl MJIOTHO OXBATbIBAIOT CMJIOLWHOM Un
nep@opMpoOBaHHON aNIOMUHNEBO NIEHTOM, KONbLEBYIO (OPMY KOTOPOM NpuaaloT 00KaTbIBAIOLLMMN POSIUKAMU.
[lanee nony4yeHHyto TPYOHYIO KOHCTPYKLIMIO BHOBb 3KCTPYAMPYIOT (MOBEPX aNtOMUHNEBOM 060/104KN HAHOCSAT HOBbII
C/IOM NONMNPONUIIEHA).

ApmMupoBaHue TpyObl NpecnenyeT O4Hy U3 rMaBHbIX LENen, 3ako4aloLLyocs B PE3KOM CHUXEHUN TEMNEPATYPHbIX
YOJIMHEHNA TEPMONNAcTUYHOM TPyObl, KOTOPblE Y HEAPMUPOBAHHLIX MOSIMMPONUAEHOBLIX TPYO MPOSBASIIOTCA B
3Ha4YUTENBLHON Mepe.

Hecny4aiiHo pa3paboTinkm apMUPOBaHHBLIX NOAUMPONUAEHOBLIX TPYD, AO0OUBLLNCE NPOMBbILLISIEHHON peann3aummn
Takol apMUPOBAHHOM KOHCTPYKLNW, HA3bIBAlOT €€ TEPMUHOM «CTabunbHas». MNoa aTum nogpasymMmeBaeTcs Manas
3aBMCMMOCTb UBMEHEHNS NePBOHAYaIbHOW AJINHBI TPYObI NPU €€ HarpeBe U OXNaxaeHun.

KoaddurumeHT nnHeirHoro TensioBoro pacwmnpexHnsa a (mv/m - C°) ans apmupoBaHHOM antomMmHnemMm PP-R TpyObl
coctasnseT a = 0,03, a ansg apMmpoBaHHO cTeknoBosiokHoMm a = 0,035.

13
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Q — paspes3 apmMmpoBaHHo Tpyosl PP-R;

1 — cnom antoMUHMS NN CTEKTIOBOJIOKHA.
0- KOHCTPYKLUMS apMUpoBaHHOM Tpybbl PP-R;

1 — cnon antoMuHna (NepdopmMpPOBaAHHOIO UM CMJIOLLHOMO) UK CTEKNOBOJIOKHA;

2, 3 — noannponueH.
Mcxooa n3 TexHonormm pactpybHolM cBapku, MpU KOTOPOW HapyXHbIA anameTp Tpybbl nMpuv HOpPMasbHOM
TeMnepaType AO/MKEH COOTBETCTBOBATbL BHYTPEHHEMY AANAMETPY COEANHUTENLHOM aeTanu. MNockonbky Tpyba STABI
nmeeT 6osiee TONCTYIO CTEHKY NPV PaBHOM NPOXOAHOM CEYEHUM NO CPaBHEHMIO C 0ObIKHOBEHHOW TPYDHOIA, TO Nepes,
CBapKol HeEOBXOANMMO YyAANNTb HaCTb BEPXHEIO 3aLLMTHOMO C/ost M GOJIbI MPY MOMOLLM CNeumanbHOro 3a4MCTHOIo
MHCTPyMeHTa. poLecc 3a4nMCTKM OYeHb TPYAOEMKMA, NoaTomy komnaHma MPO AKBA npepnaraeTr 3a4nMCTHOWN
WHCTPYMEHT, BbINOJIHEHHbIV B Ka4ecTBe Hacaaku gns nepdoparopa. [na Tpyd apMMpPOBaHHbIX CTEKTOBOJIOKHOM
TEXHOJIOrMS He npeanonaraeT 3a4McTkm. Tpyba cBapmBaeTcs Kak 0Obl4Hble HeapMUpoBaHHbIe Tpybbl. Tpyba DUO
apM1poBaHa allOMUHUEM MO LLEHTPY U UMEET TOJLLMHY CTEHKN B COOTBETCTBMM C SDR6. OgHako 3To HEe O3Ha4vaeT,
yTo Takas Tpyba He TpebyeT cneumanbHOM NMOArOTOBKM — B TOpUE TPYObl COW anioMUHUS UMEET KOHTakT C
TpPaHCNOPTUPYEMON cpenon. Baanmogencreme antoMuUHUS C HENTPAIbHOM BOAOW 3a4aCTylo HEOMAaCHO, Tak Kak
MeTana 3alULLEH OKCUOHONM nieHkon. MNMpu paspylleHnn aTor 3awmTHOM 060104KN, Hanpumep, abpasnBHbLIMN
yactTuuamm nnu B pesynbrate BO3OENCTBUSA KUCON/LWLEeNOYHON cpeapl, afloMUHUIA noasepraeTcd MHTEHCUBHOW
KOppo3unn. 3TO MPUBOAUT K PACCNOEHUI0 TPYObl M 3HAYUTENBHOMY YMEHbLLUEHWIO €€ MPOYHOCTHbLIX CBOWMCTB.
[na npenoTBpalleHns KOHTakTa Cnos aJloMUHMEBON ONbIM C TPaHCNOPTUPYEMON CPEeaoi MUCMNOob3yeTcs
crneumanbHbIi MHCTPYMEHT - TOpPLEBaTesib, KOTOPLI MNPOPEe3aeT KaHaBKy MO TOJMHE CTEHKM Ha MEeCTe
aNIOMUHMEBOIO CNost IMyOnHOM 1-2 MM. DTOro A0CTaTO4YHO, YTOObLI NPU CBApKe C/ION antoMUHUS Oblfl HAAEXHO
3anfaasfieH NoAUNPONUIEHOM.
[na apMnpoBaHusa NOANNPONUIEHOBLIX TPYO nUcrnosib3yeTcs nepdopupoBaHHas donbra, UMetoLas HYacTylo CeTKy
OTBEPCTUIA Manoro gnamMeTpa.
B npouecce aKCTpyAMpOBaHUS MOAUNPONUIEHOBON TPYObI, BASKOTEKYYMIA MaTepuan 3aTekaeT B 9TU OTBEPCTUS
M TeM caMbIM CO34aET cUenNeHne nonmmepa n metanna. Ha nosepxHoctn Tpyb ¢ Hapy>KHbIM apMUPOBaHMEM, NPK
3TOM OCTaKTCH 3aMETHbIE HA Ma3 «yTsSXXVHbI», MOBTOPSAIOLLME CTPYKTYPY NPUMEHEHHONM nepdopaumn.
ApmuposaHue PP-R Tpy® kpome TemnepaTypHO cTabunmnanpytowen CrnocobHOCTU HECET N eLé oOHY BaXKHYH
dyHKUMIO — co3aaHune aHTnanddy3noHHoro 6apbepa, NpenoTBpaLlaoLLLEro NPOHNKHOBEHME MOJIEKYS KMCIopoaa
yepes CTeHKY TPyObl B TEMIIOHOCUTESb.

1.11. NpoekTuposaHue PP-R Tpyoonposoaos

MpoekTnpoBaHme Tpybonpoeoaos n3 PP-R ans cncrtem xonogHoro n ropsivero BOOOCHaAOXeHUS OCYLL,ECTBASETCS
B cooTtBeTcTBuM C pernameHtamu CI1 30.13330.2020 «BHyTpeHHMI BOAOMPOBOA W KaHanuM3auus 34aHWN.
AkTyanuaupoBaHHas pegakums CHulM 2.04.01-85». CBOAOM NpaBusiNo NPOeKTUPOBAHNIO M MOHTaXy TPyOONpOBOAOB
13 nonunponuneHa paHaom cononumepa Cr1 40-101-96.

Cxema apMnpoeaHnNd " KOHCTPYKTUBHOE UcnoJiHeHune PP-R TDY6I:I

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1.11.1. l'mapaBnnyeckuin pacyer

Mapaenuyecknin pacyéT TpybonposoaoB 13 PP-R 3akoyaeTcs B onpeneneHm notepb Hanopa (Unn aaBreHus)
Ha NpPeooNieHME rMapaBINYECKNX COMPOTUBIEHNN, BO3HUKAIOLLMX B TPYOE, B COEANHUTENBLHBIX AeTansx, B MecTax
pe3kux NOBOPOTOB N M3MEHEHWNIT AnameTpa Tpybonposoaa.

Mmppaenuyeckme notepm Hanopa B TpybonpoBoae onpenensioTcs no Homorpammam 1 1 2.

Homorpammat
ANs onpegesieHus notepb Hanopa B Tpyoax SDR11
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[MoTeps Hanopa Ha TpeHue, MM/M
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Homorpamma 2 1.11.2. KoadpdunumeHT rmapaBnmyecKkoro ConpoTuBJIeHNNA

Ans onpeaeneHus noTepb Hanopa Bpr6ax SDRG’ SDR5 Mmopasnuyeckrue noTepu Harnopa Ha MECTHble COMPOTUBAEHUS B COEOMHUTENbHbIX AeTandx pekoMeHayeTcd

onpenenaTb Nno cneayoLwen Tabnuue:

A A
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1.11.3. KomneHcauusa nMHEMNHOro pacLuMpeHus

[Mockonbky NONMMEpPHbIE MaTepuasbl UMEIOT YBEJSIMYEHHBIN N0 CPaBHEHMIO C MeTasiaMm KO3OOULMEHT JIMHENHOIO

YAJIMHEHUS, TO MPU NPOEKTUPOBAHUN CUCTEM OTOMJIEHUS, XONIOAHOIO 1 rOPsSYero BOAOCHaABXEeHWs, NPOM3BOAST Tabnuua 8. Tabnuua nMHenHOro pacwmpeHuns (B Mm):
PacY&T IMHENHLIX U3MEHEHUI TPYBONPOBOAOB, BOSHMUKAIOLLVX NPY Nepenaaax TeMneparyp. apMupoBaHHas aniomuHem Tpy6a PP-R (a=0,03 mm/me°C)
lMpoekTpoBaHMe M MOHTaxX TPyOONPOBOAOB HEOOXOAVMMO BbINOMHATbL Tak, 4ToObl Tpyda Morna cBoOOAHO ’
nepemMeLLaTbcs B Mnpefenax BefYMHbl PacyYeTHOro JIMHENHOro pacluMpeHuns. 3To [OCTUraeTcs 3a CuYeT .
KOMMEHCMPYIOLLEN CMOCOBHOCTM 3NeMEHTOB TPybONpOBOAA, YCTAHOBKON TeMmnepaTypHbIX KOMMEHCATOPOB U PasHuua temnepartyp At, °C
NnpaBuIbHOW pPacCTaHOBKOW onop (KpenneHuit). HenoaBuxHble kKpenneHus Tpyd O0MKHbI HANPaBASaTb YAJIMHEHUS Anvna
TPY6ONPOBOAOB B CTOPOHY 3TUX 3/IEMEHTOB. TPyGbl, M 10 20 30 40 50 60 70 80
Pacu&T namMeHeHuns AMHbl TpY6onpoBoaa Npy M3MeHeHU ero TeMrneparypbl Ipon3BoanTcs no GopMyne:
L=aseLeAt e 0,1 0,03 0,06 0,09 0,12 0,15 0,18 0,21 0,24
AL — naMeHeHune AiMHbI TPYGOnNpoBOoAa NPU ro Harpese Uiv OXNAXAEHUN: , MM; 0.2 0.06 0.12 0.18 0.24 0.30 0.36 0.42 0.48
o — k03D PULIMEHT TENNOBOIO PACLUMPEHUS: MM/M - °C; ’ ’ ’ ’ ’ ’ ’ ’ ’
L — pacuéTHasa oavHa Tpybonposoaa: , M;
At - pasHuua Temnepartypbl TpybonpoBoga npu MoHTaxe 1 akcrnyataumm °C (K). 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
Tabnuua 7. TaGnuua NMHEeMNHOro pacLuMpeHuns (B Mm):
TpyOa 6e3 apmupoBaHusa (a= 0,15 mm/me°C) 0,5 0,15 0,30 0,45 0,60 0,75 0,90 1,05 1,20
Anvna Pasnuua temnepatyp At, °C 0,6 0,18 0,36 0,54 0,72 0,90 1,08 1,28 1,44
TPYGbI, 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 0,7 0,21 0,42 0,63 0,84 1,05 1,26 1,47 1,68
0,2 0,30 0,60 0,90 1,20 1,50 1,80 2,10 2,40
0,8 0,24 0,48 0,72 0,96 1,20 1,44 1,68 1,92
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 0,9 0,27 0,54 0,81 1,08 1,35 1,62 1,89 2,16
0,5 0,75 1,50 2,25 3,00 3,75 4,50 5,25 6,00
1,0 0,30 0,60 0,90 1,20 1,50 1,80 2,10 2,40
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 2,0 0,60 1,20 1,80 2,40 3,00 3,60 4,20 4,80
0,8 1,20 2,40 3,60 4,80 6,00 7,20 8,40 9,60 3.0 0,90 1,80 2.70 3,60 4,50 5.40 6.30 7,20
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 4,0 120 2,40 8,60 4,80 6,00 Tz 8,40 9,60
2,0 3,00 6,00 9,00 12,00 15,00 18,00 21,00 24,00 5,0 1,50 3,00 4,50 6,00 7.50 9,00 10,50 12,00
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 L gl S R e R -
5,0 7,50 15,00 22,50 30,00 37,50 45,00 52,50 60,00 7,0 2,10 4,20 6,30 8,40 10,50 12,60 14,70 16,80
6,0 9,00 18,00 27,00 36,00 45,00 54,00 63,00 72,00
8,0 2,40 4,80 7,20 9,60 12,00 14,40 16,80 19,20
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 2,70 5,40 8,10 10,80 13,50 16,20 18,90 21,60
9,0 13,50 27,00 40,50 54,00 67,50 81,00 94,50 108,00
10,0 3,00 6,00 9,00 12,00 15,00 18,00 21,00 24,00
10,0 15,00 30,00 45,00 60,00 75,00 90,00 105,00 120,00
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Tabnuua 9. Tabnuua NUHENHOro pacwmpeHus (B MM):
Tpy6a PP-R apmupoBaHHasa cTeksioBONIOKHOM (a = 0,035 mm/me°C)

AnuHa U3meHeHue TemnepaTtypsbl AT (°C)
TPYyObl,
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 KOMNeHcaTop

Puc 1. PacueTtHasa cxema MN-o6pasHoro
KoMMeHcaTopa:

HO - HenoaguxHas onopa;

CO - ckonb3suwas onopa;

L ApyX. y4. — AMHA NPYXUHSLLEro y4acTka OT OCY TPpyObl
[0 Kpasi HENOABMXHOW ONOPbI, MM;

AL - yBenuM4yeHue [JIMHbl FOPU3OHTANIBHONO Yy4acTka
TpybonpoBoaa Npu Harpeee, MM;

L HO — paccTosiHue Mexay KpasiMm HENOOBWKHbLIX ONop, MM;
L co — pacctosHne Mexay Kpaem HEenoaBWXHON W
LLEHTPOM CKOJb3SILL,EN OMOpbI, @ TakXe MeXAay LeHTpaMum
CKONb3SALLMX ONOP, MM.
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M-o0pa3HbIit KOMMNEHcaTop

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

HO - HenoaBuxHas onopa;

CO - ckonb3salas onopa;

L npyX. y4. — AIMHA NPYXUHSILLLETO Y4acTKa OT OCK TPYObI
[0 Kpasi HENOABWMXXHOM OMOpPbI, MM;

b - wwupmHa komneHcaTopa (BCTaBka), paccCTosiHue
Mexay OCsiMU 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 ANH BOAOCHABXXEHUA N OTOMNJIEHNA

KomneHcaumio TennoBbIX YOJAVHEHUA peLlaT KOHCTPYKTUMBHO, WCMOJb3YyA Yrbl MOBOPOTA, CKOMb3fWMe W
HenoABWXHbLIE OMOPbI, @ TAKXE FOTOBblIE KOMMEHCATOPbLI. B HENOABMXHbLIX Onopax Tpyba XECTKO KPENUTCS XOMYyTOM
yepes pPe3nHOBYIO MPOKIAAKY, @ B CKOMb3SALWMX onopax ¢pukcatopbl NO3BOASIOT TPybe nepemeLtarsCa B 0CEBOM
HanpasneHuun.

Ha nprvmepe npoekTHOro pelleHuMs TPacCMpPOBKM TpybOMpoBoAa B BUAE Yrfia MOBOPOTA MPUBEOEM PACYHET
TEMNJIOBOM KOMMEHCALMN FOPU3OHTANIbBHOIMO Yy4yacTka MOJMMPONUIEHOBOr0 TPYOOMpPOBOAR, OMPEAENMB HYXHYIO
OJINHY BEPTUKANBHOMO Y4acTKa, KOTOPbIV C Y4ETOM YNPYrnx CBOMCTB TPyObl OyaeT “NpyxnHnTh” 6€3 paspyLueHust B
VHTEpBaie BENNYUNHbI YOJIHEHUS paBHOWM AL.

B uenax ycTpaHeHWs pa3HOYTEHWI npepnaraetcs MNPOU3BOAUTL OTCYET MNPYXUHALWENH ONWHbI OT
OCM TOPU3OHTANILHOMO Yy4acTka [0 Kpas HEenoABWXHOM OMopbl Ha BepTMKaNibHOM ydacTke. dPopmyna OSivHbl
NPYyXuHsALLEero yyactka Tpy6onpoesoaa nmeeT BUA,;

L npyx. yu. =25eyD e AL,

roe:

L npyX. y4. — AJnHa NPY>XUHALLETO y4acTka, MM;

D — HapyXHbIn AnameTp TPyObl, MM;

AL - yBenu4yeHue oinHel y4acTka Tpybonposoaa npu ero Harpeee, Mm.

PacuéT -06pa3Horo koMrneHcatopa BbINOMHAETCA B CreAylolleln nocnenoBarte/lbHOCTU: cHavana onpeaensercsa
BEJINYMHATEMNNOBOrO YA AVHEHNS PACYETHOMO Y4acTKa, 3aTeM Bbl4MCIIeTCA HE0OX0AMMasn AHANEPNEHONKYISPHOIO
K HEMY MPY>XXMHSILLErO y4acTKa.

AL 1, AL 2 — yBennyeHmne AnvH ropu3oHTasIbHbIX yH4aCTKOB TPYOONPOBOAOB NPU UX HAarpeBe, MM;

L HO - paccTrosiHne mexay KpasMn HenoABUXHbIX ONOpP, MM;

L CO - paccTosiHMe Mexay LLEHTPOM CKOJb3SILLLEN ONOPbI U OCbIO KOleHa TPyObl, MM;

L CO1, L CO2 — paccTosaHusa Mexay KpaemM HEMOABMXHOM OMOpbl U KpaeM CKOMb3SLLEN ONOPbl, MM.

Mpu pelleHnn TENNOBOV KOMMEHcaumm yyactka TpybonpoBoga C MCMNoJfib30BaHMEM TpyOGHoOro [-o6pasHoro
KOMMNeHcaTopa, MOXHO MPUMEHNTb 2 MPUEMA ero PACNONOXEHNS MeXAY HENOABUXHBIMY ONOPaMU:

cpeaMHHoe (TOYHO nNocepeaviHe) pasMelleHre Mexay onopamu, Mpu  KOTOPOM  AJiHbl  06eunx
pPaBHOPACMNONOXEHHbIX B 06€ CTOPOHbI OT HEr0 BETBEN TPYyOOMNPOBOAOB PaBHbI, T.€. MOJy4aeTCs KOHCTPYKLMS
paBHOMJIEYEBOro KOMMNEHCcaTopa;
+ CMeLEHHOe pasmelleHne, BO3HMKAIOLLEE MPY MPOEKTHbIX PeLUeHusax, Korga AJfvHbl BETBEN TpybonpoBOAOB
B CWJTy KOHCTPYKTUBHbBIX OCOGEHHOCTEN 06bekTa U TPACCMPOBKM TPYOONPOBOAA OKa3bIBAOTCH Pa3/NYHbIMU, T.€.
nosy4aeTCcs KOHCTPYKLMS pa3HOMIEeY4eBOro KOMMNeHcaTopa.
B nepsom cnyyae pacyéta, BennuunHa DL paBHa ons o6eunx BeTBel Tpybonposoaa 1 obLuee yojnHeHne paBHSETCS:

AL oGy, = 2AL.

Bo BTOpOM cnydae BennyunHa DL paccymTbiBaeTCs HE3aBMCUMO 0151 KaXXO0M BETBU U YOJIMHEHWE COCTaBASET CyMMY
BblYNCIIEHHbIX YANUHeHW: AL 06wy, = AL neB + AL npas, roe:

AL nee=LCO1 +LCO;
AL npa=LC02+LCO

LWnpunHa komneHcatopa b (BcTtaBka), He3aBUCUMO OT JINHbI €r0 BETBEW, Ha3HaYaeTCs KOHCTPYKTUBHO M COCTaBNSET
BennyuHy paeHyto 11 — 13 D Hap. BcTaBka Bcerga KpenuTcs NocepeamHe XOMYTOM ()KECTKOE KpPensieHune).
TennoBoe yannHeHne AL o6l pacyETHbIX y4acTKOB TPyOOMNPOBOAOB MIIOC HEKOTOPLIA rApaHTUPOBAHHLIN 3a30p
Mexay cOnM3MBLUMMNCS BEPXHUMN AETaNIMM KoMneHcaTopa (nopsiaka 150 MM) He 4OMKHbI NPEBbIWATh LUNPUHY
KOMneHcaropa. B npoTuBHOM criyyae cnefyet yMEHbLUNTb PACCTOSAHME MeX Ay HENOABMXHbIMM OropamMm PacyHETHbIX
Yy4acCTKOB.

PacuéT M-ob6pas3Horo koMmneHcaropa BeaETCs aHaNorm4yHo pac4eTty M-obpasHoro.

Ecnn KOHCTPYKTMBHbIE pa3mMepbl TPYOHLIX [ 1 I — 06pa3HbIX KOMNEHCATOPOB MPYHMMAIOTCS MO PacyETy, TO
0O-06pa3Hble KOMMNEHCATOPb! A1 Pa3fIMYHbBIX AMAMETPOB MIACTMACCOBbLIX TPYO BbINMYCKAOTCS C BblYMCIEHHBIMU
bUKCUPOBAHHBIMY 3HAYEHUAMUN X FEOMETPUHECKUX PA3MEPOB.
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0O-00pa3HbIi KOMNEeHcaTop

Puc 3. Cxema O-o6pa3Horo, netneodbpa3HoOro kKoMmneHcaropa:

HO - HenoaBwmxHas 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.

b28Dygp Pa3mep KomneHcupylowaa
- / - KOMMneHcaTopa CNnoco6GHOCTb
— = = e D, mm DI, Mmm
HO Cco Cco HO
20 80
25 65-70
HO 32 55
40 45
L+o

KomneHcupytowas cnocobHocTe O-06pa3HOro koMmneHcatopa.

1.11.4. OCHOBHbIE NPUHLMIMbI NPOKNaAKU TPyOONpoOBOAOB U3 NONUNPONUIeHa

TpybonpoBoabl creayeT NpoKnaabiBaTb B MeCTax 06ecneqymBalolLmMx Nx 3amTy 0T MexaHMYecknx noBpexaneHumn
(waxTtax, wrpobax, kaHanax u 1.4.), NPM 3TOM O0J/IKHA 00ecneyYnBaTbCs BO3MOXHOCTb UX TEMMIOBOrO YAJIMHEHUS.
Mpn HEBO3MOXXHOCTU CKPLITOM NMPOokKIaakm TpybonpoBOAOB UX CNeAyEeT 3awmiartb OT MEXaHNUYECKMX MOBPEXAEHNIA
M OrHS.

MoaBoakM K caHTexnpmnbopam AonyckaeTcst MpokiaabiBaTb OTKPbITO.

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

B mMecTax npoxoaa yepes3 CTPoOUTENbHbIE KOHCTPYKLUMM CTEH WU NepPeropoaok, NoamnponuieHoBsle Tpyobl cneaoyet
npoknagpiBatb B GyTnsgpax nim runb3ax u3 metanna.

BHYTpeHHUIT guameTp rmnb3bl JOMKEH ObiTb 60nblie Ha 20 — 30 MM HapyXHOro guameTpa NPOXOAsLEro B Hen
TpybonpoBoaa. ITOT 3a30p 3aMOJIHAETCSH MSArKMM HEropryYuM Marepmanom, ChocobCTBYOWMM CBOOOAHOMY
nepemMeLLeHnio Tpy6onpoBoaa, BA0SIb 0cU. Kpai rmib3bl A,0SIKEH BLICTYNATh 3a NPeAesbl CTPOUTESIbHOM KOHCTPYKUMMN
Ha 30 — 50mmMm.

3anpelaeTtcs pacnonaraTb B rnfib3e CTbIKOBbIE COEAMHEHNS Kak Pa3bEMHOr0, Tak 1 He pa3bEMHOM0 xapakTepa.

B cnydae npoknagku TpyOOMNpoOBOAOB B Cnoe 6GeToHa WM LeMeHTHO-Mec4YaHoro pacTtBopa 3anpeljaetcs
3aMOHONNYMBATb Pa3bEMHbIE PE3LO0BLIE COEAMHEHUS.

1.11.5. Kpennenue PP-R Tpy6onpoBoaos

Mpn npoekTnpoBaHMn TpybONpPOBOAbI PA3LAENAIOTCS Ha OTAENbHbIE YYacTKM, MYTEM pacnpegenieHnst Toyek
XECTKOro kpenneHms. Takum o6pa3om, NpenoTBpaLlaeTCs HEKOHTPOIMpyeMoe nepemMeLleHne TpyoonpoBoLoB U
rapaHTUPyeTCs UX HagexHas pukcaums. ToUKN XECTKOro KpernaeHms pacCcYnTbiBaOTCS U BbINOJIHAIOTCS C Y4ETOM
[EeNCcTBUS Cuil, BO3HUKAIOLLMX MPU pacLLUMpPeHn TpYOONPOBOAOB, a TAaKXe AOMONHNTENbHbLIX HArPY30K.
CKOﬂb39ILLI,I/Ie nnn Hanpasnglouwme KpenneHnsa AOJKHbI MO3BONAThL nepemMelieHns pr6b| B OCEBOM HanpasieHUNn,
ncko4vada npm 3aToM MmexaHmn4yeckme noBpexxgeHmnd pr6bl.

PaccTtosHme mexay CKonb3siWwmmMmn onopamMmm npu ropusoHTasnbHOM npoknagke TpybonpoBoAa onpeaensercsa no
[OCTy.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

Ta6bnunua 10. PaccTtosiHme mexay onopamMmm B 3aBUCUMOCTU OT TeMnepaTypbl
BOAbI B TpyOOonpoBoae:

HomuHanbHbIV PacctossHue B MM

HapyXHbIW AnameTp

TPpyObl, 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

HenogsumxHble onopbl HEOOXoOAMMO pasmellatb Tak, 4ToObl TemMnepaTypHble U3MEHEHUs OJINHbI y4acTka
TpybonpoBoaa Mexay HUMW He MpeBbillanv KOMMEHCUPYIOLLEn CNoCOOHOCTU OTBOAOB U KOMMEHCATOPOB,
PacnoJIoXKeHHbIX HA 3TOM y4acTKe U pacnpeaensnincb NPOnopLMOHanbHO MX KOMMEHCUpPYIOLLIE CMOCOOHOCTH.

B Tex cnyyasx, korga TeMnepartypHble UBMEHEHUS OIMHbI y4acTka TpybornpoBoaa NpeBbILLAT KOMAEHCUPYIOLLLYIO
CnocobHOCTb orpaHmn4ymnBearoLLnx ero asIieMeHToB, Ha HEM H606XO,£I,I/IMO YCTaHOBUTb JJ,OI'IOJ'IHVITeﬂbeIVI KOMMeHcaTop.
3anopHyio 1 Bogopa3bopHylo apmaTtypy BO u3bexaHue nepegaym mx Beca TpybonpoBoay HEOOXOOVMO XECTKO
3aKpennaTb Ha CTPOUTENbHbLIX KOHCTPYKLMSX.

1.12. MoHTax PP-R Tpy6onpoBoaos

TpaanUMOHHBIM CNOCOOOM COeAUHEHUS HaMOPHbLIX TPYOGOMNPOBOAOB W3 MONMMNPONMIEHa SABASIETCA CBapka,
3aK/llo4aloLLasCcs B HarpeBe aetanei [0 BA3KOTEKYHEro COCTOSAHNSA, COEAMHEHMN NX MO, HEKOTOPbLIM AABJIEHNEM U
nocieaylowem oxnaxaeHum getanei 4o 06pasoBaHns HePa3bEMHOI0 COeAMHEHUS — CBApPHOrO LUBA.

Hanbonee 4acto NPUMEHSIOLLMMCS METOLOOM CBapku SIBASETCS pacTpybHas cBapka, Npu KOTOPOW NPOU3BOAMTCS
CoeaVHeHNe KOHLOB Tpy6 Yepes NpoMEeXyTOUHYIO feTasb B pacTpyb.

1.12.1. CeapouHbIit annapar

[na ceapky Tpyd NCMNONb3yeTCs KOMMIEKT CBAPOYHOro 060pya0BaHNS, B COCTAaB KOTOPOro BXOOSAT:
» cBapoO4HbIi annapart (MowHocTb 1500 nnn 2000 BT)*;

» CMEHHbIe HarpeBaTenu;

» pesak ons pesku Tpyo*;

> MeTaJINInYecKnin YeMoaaH;

» NHCTPYKLMS NO NPUMEHEHUIO.

* B 3aBMCUMOCTY OT MOJ,e/M CBapO4HOro 060pyA0BaHNS
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1.12.2. NoAaroroBKka UHCTPYMEHTa

1. YcTaHoBUTb CBApOYHbI annapart Ha POBHOW MOBEPXHOCTN.

2. 3akpennTb Ha CBApO4YHOM annaparte CMEHHble HarpeBaTeNin HYXHOro pasmepa C MOMOLLbIO CheumanbHbIX
knoyeli. Hacaaku fonxkHbI NIOTHO NpUeraTb K HarpeBaTesibHOMY 371EMEHTY (HE0OX0AMMO CNneauTb 3a TeM, HYTOObI
NOBEPXHOCTb HACaA0K He BbICTynana 3a Kpan HarpeBaTesibHOro 9/1IEMEHTA).

3. NpoBepunTb YCTAHOBNEHHYIO TEMMNEPATYPY Ha annapaTte (Temneparypa ceapkm PP-R coctaBnseT 260 —270°C).

4. BKNo4MTb CBAPOYHbIA annapar B ceTb (HanpsxeHne 220B) 1 NpoBepUTbL rOPUT NN CUTHANbHASA NaMnoyka.

5. B 3aBMCMMOCTM OT TEMMNEpPaTYypPbl OKPYXXaloLLLEN Cpebl HarpeB HarpesaTeibHOro anemeHTa anmtesa 10 — 15 MUHyT.
Paboyasa Temnepatypa Ha NOBEPXHOCTU AOCTUraeTca aBToMmarndecku. Npouecc Harpesa 3akOHYEH, Koraa racHeT
Wnu 3aropaeTcs (B 3aBUCUMOCTM OT TUNa CBAPOYHOro annapara) namMrnoyvka KOHTPOosa Temneparypbl.

[MepByto cBapKy pekoMeHayeTCs NPOM3BOANTb Yepes 5 MUHYT Nocne Harpesa CBapo4HOro annapara.

(W"BHUMAHMUE:
CBapoy4Hble MHCTPYMEHTbI A0JKHbI coAepXaTbcs B YuctoTe. NMpu Heo6x0AMMOCTU HapreBaTesibHYIO FTM1b3Y
M OO0PH NPOYUCTUTb PaCTBOPUTEJIEM C MOMOLLbIO rpy6oii candeTku.

1.12.3. CBapka geTtaneu B pactpyo

Mpouecc pacTpyOHOW CBapku BKIOYAET OAHOBPEMEHHbII HarpeB COedUHSAEMbIX AeTanei, TexXHONOrMYecKyio
BbIAEPXKY, CHATUE AeTanen ¢ Hacaaok, UX CONpPsiXXeHne 1 nocenylollee eCTeCTBEHHOE OxNlaxaeHne CBapeHHbIX
netanein. [na Kaxaoro Hapy>xHoro AguameTpa noaobpaHbl COOTBETCTBYIOLLME Napbl HACAA0K.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

Mopsapok ceapku:

1. Ha cBapouHbIi annapaTt ycTaHaBAMBAIOTCA Hacadku COOTBETCTBYIOLLErO AnamMeTpa, npu aTomM pabouve
NMOBEPXHOCTM HAcad0kK AO/MKHbI ObITb 06€3XXMPEHbI aLLETOHOM UM BOAHLIM PACTBOPOM cnivpTa. B cnyyasax HanvnaHms
Ha HacaaKn OCTaTKoB MOJIMMEPOB OT NPeAbIAYLLEN CBAPKN, HEOOXOOMMO NPOBECTN O4YUCTKY Paboymx NMOBEPXHOCTEN.
2. CBapOoYHbIl annapar noaktovaeTcs K CeTU 1 0XMOAETCSA ero roTOBHOCTb K paboTe.

3. CooTBeETCTBYIOLLANA TEXHOMOMMM TemMnepartypa ceapkm ansa PP-R coctaBnsiet 260 — 270 °C.

4. Tpyba obpeszaeTcs nNof NpsMbIM YoM K OCU TPyObl NPy MOMOLUM creumanbHOro pesaka. Ha topue Tpybbl ©
BHYTPEHHEN CTOPOHbI CHMMaeTcsa dacka nog yrnom 30°

5. KoHeL, Tpybbl 1 pactpyb dutuHra nepen cBapkor npu HeOOXOOMMOCTWN OYMLLAIOTCS OT BAaru, Nbifiv U rpsasmn m
06e3xnpmnBaloTcs.

6. Ha Tpyby HaHOCUKTCS MeTKa Ha pacCTosIHUN, PpaBHOM ryOuHe pacTpyba nnac 2 MMm.

7. KoHub! oeTanen, oCeBbIM NEpPEMELLLEHMEM, HE BpaLLlad, NaaBHO BBOOATCH B HACaKM.
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8. BoloepxunBaeTcs pernaMmeHTMpPOBaHHOE BPEMS NMPOrpeBa A0 BA3KOTEKYYEro COCTOsiHUS (cornacHo Tabnuue 11).
9. Jetann cHAMalOTCA C Hacanok, 1 B TedeHnn 1 — 2 cekyHp, conpsraioTcs gpyr ¢ apyrom. Npu aton onepauuun
He [OonyckalTCs BpallaTeNbHble ABUXEHWS AeTaneii OTHOCUTENIbHO APyr Apyra, BO3MOXHA NAuvlb Hebonbluas
KOPPEKTUPOBKA OKOHYATENIbHOIO PACMONIOXEHNS AeTanen B KOHEYHOW CTaanum CBapKu.

10. OxnaxaeHne CBapHOro CoOegHeHUs 1 AeTanen Npom3BoaUTCS eCTECTBEHHbLIM NMYTEM.

[ns apMMpoBaHHbIX antoMUHMEM MOSINNPONUIIEHOBLIX TPYD nepen, CBapKon KoHeL, TPyObl 3a4MLLIAeTCs 3a4NCTKON,
npyv 3TOM NPONCXOAUT CHATUE TOHKOIO NOJIMMEPHOro Cosi BMecTe ¢ Gonbron. B pedynbsrare 3Toro noayyYmBLUIMACS
HapYXHbI guameTp Tpybbl AO/KEH COOTBETCTBOBATh B Npeaesiax A0NyCkOB CTaHAAPTHOMY Hapy>XHOMY auamMeTpy
JaHHOro Tunopasmepa.

(W"BHUMAHMUE:
¢ Mpu pa6oTte, B cniy4ae He06XO0AUMOCTU, CMEHHbIe HarpeBaTesiv O4YMLLAIOTCS OT HaJIMMLUero Mmatepuana;
¢ nnga obecneyeHns KaYeCTBEHHOrO CoegMHEeHUs oeTanei, cneayeT usdberatb NOBPeXAeHUS NOKPbITUA HACA[0K;
eKaTeropuyecku 3anpeliaeTtca oxjaxaaTtb npubop BoAoil, WNHaYe MOryt ObiTb WCMOPYEHbI
TepMOCOMNPOTUBIIEHUS.

Tabnunua 11. TexHonoruyeckue napameTpbl pacTpyoOHoOI cBapku aetanen ns PP-R
(temnepartypa okpyxatouwiero sosgyxa 20 °C)

HapyXxHbii AnvHa Bpemsa

AvameTp TpyGbl,  cBapHoro Harpeea conpspkeHus oXNaxaeHus
MM sy Ll AeTanei, ¢ AeTanei, ¢ AeTanei, MUH
16 13 5-8 2

20 14 6-8 4 2

25 15 7-11 4 5

32 16,5 8-12 6 4

40 18 12-18 6 4

50 20 18 -27 6 4

63 24 24 - 36 8 6

90 29 40-60 8 8

110 35 60-80 10 10

125 40 80-100 14 14

CBapka TepMOniacToB COMPOBOXAAETCH 00s3aTesibHbIM BblOaBNMBaHMEM B MECTe CBApPHOro LBa pacnsjasa
mMaTepwuana, Ha3blBaeMoro «rpatom». [pn pacTpyOHOI cBapke rpaT BbIXOAMT Ha HAPYXXHYIO NMOBEPXHOCTb TPYObl 1
BHYTPEHHIOIO NOBEPXHOCTb COeAMHUTENIbHOWN AeTanu.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1.13. UCMNbITAHUA TPYBOINPOBOAOB

1.13.1. CuctemMbl BOOOCHa0OXeHUus

CunctemMbl BHYTPEHHEro XON0AHOIO U ropsivero BOAOCHAOXEHUS AOMKHbI ObITb MCMNbITaHbl FTMOPOCTATUYECKUM NN
MaHOMEeTPUYEeCKMM MeToAoM ¢ cobntoaeHmnem TpebosaHnii FTOCT 24054-80, FOCT 25136-82 1 HacToALLMX NpaBu.
BennunHy npoGHOro AaBfieHus Npu rMApPOCTaTUH4ECKOM METOAE WCMbITaHUS CneayeT NpuHuMaTb pasHou 1,5
BeINYMHbI N3ObITOYHOIO paboyero AaBieHus.

MmppocTatnieckne m MaHOMETPUYECKNE UCMbITAHUS CUCTEM XONOAHOIO W ropsiYero BOAOCHAGXEHUS1 OO0KHbI
NPOV3BOANTLCA A0 YCTAHOBKM BOAOPA300OPHOM apMaTypbl.

BblaepxaBLUMMM UCNbITAHUSE CHUTAIOTCS CUCTEMbI, eCn B TedeHne 10 MUH HaxoXaeHus nog, NpobHbIM AaBfieHUEM
npu rmapocTaTMieckoM MeToae UchbiTaHUi He 0OHapyXXeHo naaeHus nasneHuns 6onee 0,05 MMa (0,5 krc/cm?) n
Kanenb B CBapHbIX LLBaX, TPy6ax, pe3bb0oBbiXx COEAMHEHUSIX, apMaType N yTeUku BoAbl HEPEe3 CMbIBHbIE YCTPOMNCTRA.
Mo okoHYaHUN UCMbITAHUI MMAPOCTAaTUYECKMM METOAO0M HeoOX0AuMO BbINYCTUTb BOOY M3 CUCTEM BHYTPEHHENO
XOJIOAHOMO M ropsvero BOAOCHaOXEeHWS.

MaHoMeTpuyeckmne ucCnbITaHNUS CUCTEMbI BHYTPEHHErO XOJIOAHOMO W Tropsidero BOAOCHAOXeHWa cnepyet
NPOn3BOANTL B CNIEOYIOLLEN NOCNeA0BaTeIbHOCTH:

* CUCTEMY 3aM0ofIHUTb BO3AYyXOM NPOOHbLIM N36bITOYHBbIM AaBneHnem 0,15 MMMa (1,5 krc/cm?);

* Npy oBHapyXeHUn OedeKTOB MOHTaXa Ha CHyx ClefyeT CHU3UTb OAaBNeHVe 00 aTMOCHEPHOro U yCTPaHUTb
nedexTbl;

+ 3aTeM CMCTeMy 3anofiHnTb Bo3ayxom aaeneHmem 0,1 MIMa (1 krc/cm?),

+ BblaepXxarb ee nog NpoObHbIM AABNEHNEM B TEHEHNE 5 MUH.

Cuctema npusHaeTcs BblaepXaBLlen UcnbitaHne, ecriv Npu HaxoXAeHun ee nog NPoBHbLIM AaBieHneM nageHue
nasneHns He npesbicnT 0,01 MMa (0,1 krc/cm?).

1.13.2. Cucrembl oTonneHusa

McnbiTaHne BOOSIHBIX CUCTEM OTOMJIEHUS U TEMIOCHABXEHNS O0/KHO NPOU3BOAUTLCS MPU OTKITIOHEHHbIX KOTax
M pacLUMpUTESNIbHbIX COCyAax rmapocTaTtmyeckum MeToooM AaBieHuem, paBHbiM 1,5 paboyero gaBneHus, HO He
meHee 0,2 MIMa (2 krc/cm2) B caMom HUXKHEN TOYKE CUCTEMBI.

Cucrtema npu3HaeTCcs BbiAEPKABLUEN UCNbITAHWE, ECNIN B TEHEHNE 5 MUH HAXOXAEHMS ee NoL NPOOHLIM AABEHVEM
nageHuve gaeneHus He npesbicuT 0,02 MIMa (0,2 Kkrc/cM?) n OTCYTCTBYIOT TEYM B CBAPHbIX LLBAX, TPyOax, pe3b0boBbIX
COoeNHEeHUsX, apMatype, OTONNTENbHbIX NpMbopax 1 06opya0BaHNN.

BenuunHa npoGHOro pJaBneHuMst Npu rmopocTatMi4eckoM METOAE WCMNbITaHUA AfIS CUCTEM  OTOMJIEHUS W
TENNOCHAOXEHUS, MPUCOEOMHEHHbBIX K TEMIOLEHTPaNsaM, He A0 KHA NPEBbLILLATL NPeaenbHOro NPo6bHOro AaBneHus
0151 YyCTAHOBJ/IEHHbIX B CUCTEME OTOMUTENbHbLIX NPUBOPOB N OTONUTENIbHO-BEHTUASLLMOHHOMO 060pYA0BaHMS.
MaHomMeTpuyeckme WCMbITaHUS CUCTEM OTOMJIEHMS U TensoCHaGXeHUss COOTBETCTBYIOT MaHOMETPMYECKMM
WUCMbITAHUSIM CUCTEM BHYTPEHHEr0 XONOAHOMO W ropsiYero BOAOCHAOXEeHMUst WU MNpPOoM3BOAATCA B TOW Xe
nocnenoBarenbHOCTH (MyHKT 8.1).

Cuctembl NaHeNbHOro OTOMJIEHNUS! A0JIKHbI ObITb UCMbITAHbI, KAk NPaBuIo, rMApPOCTaTUYECKUM METO0M.
MaHoMeTpuryeckoe ncnelTaHMe AonyckaeTcs NPoOM3BOAMTL MPU OTPULLIATENIbLHOM TEMNEPATYpPe Hapy>XXHOro Bo3ayxa.
mppocTaTtnyeckoe UCMbITaHME CUCTEM MAHENLHOINO OTOMJIEHUS AOKHO NPOM3BOAUTLCS (A0 3a4€NKN MOHTaXHbIX
OokoH) pasneHnem 1 MMa (10krc/cm2) B TedeHue 15 MUH, NpuU 9TOM NafeHue OaBneHus OornyckaeTtcs He Gornee
0,01 MMMa (0,1 krc/cm?).

[lns cnctem naHebHOro OTOMEHUS, COBMELLEHHbIX C OTONUTENbHLIMU NPUBopaMu, BEMYMHA NPOOBHOro AaBneHus
He 40J1XKHa NpeBbIWaTh NpeaesibHoro NPoObHOro AaBneHUs 419 yCTaHOBMIEHHbLIX B CUCTEME OTOMNUTESNIbHbLIX MPUOOPOB.
BenuunHa npobHOro AaBneHns CUCTEM NaHEeNIbHOro OTOMJIEHUS, NMAPOBbIX CUCTEM OTOMIEHUS U TEMOCHABXEHUS
npY MaHOMETPUYECKMX UCMbITaHUAX AoJkKHaA coctaensaTtb 0,1 MlMa (1 krc/cm?). NMpoJomKNTENbHOCTE UCTbITAHNS
-5 MuH. MapgeHne naBneHns OonxkHO ObiTb He 6onee 0,01 MIMa (0,1 krc/cm2).

Cuctema Npn3HaeTCs Bblaep>KaBLLUEN UCMbITaHWE AaBIEHNEM, ECNU B TeYeHNe 5 MMH HaxoXaeHWs ee nog, NPoOHbIM
naBfieHneM nageHue agasneHus He npesbicut 0,02 MMa (0,2 Krc/cm?) n OTCYTCTBYIOT TeYM B CBAPHbIX LWBAX, Tpybax,
pe3bb0BLIX COEANHEHUSAX, apMaType, OTONUTENbHbIX MPUBOopPax.
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1.14. U3onguma TpyoonpoBoaoB

Tennonsonauusa

TPybonpoBOaOB

BOJOCHAOXEHUS1  BLIMOMHAETCA B COOTBETCTBMM C  TpeboBaHWSMUK
Cn 61.13330.2012 «TennoBas wu3onsuuss 0OOpyaoBaHMS M TPyOOMPOBOAOB». AKTYyaNM3MpPOBaHHAas penakuus
CHwuIl 41-03-2003. Mpn MOHTaXe CUCTEM XONOAHOrO0 BOAOCHAOXEHMS HEOOXOAMMO 3alNTUTL TPYOONPOBOAb! OT
obpas3oBaHus koHaeHcata. OnpegeneHne BeNMYnUHbl MUHUMAbHOW TOMLLMHBI U30AALMM A1 NOAMAPONUIEHOBbIX

TPyd MOXHO Npon3BecTu no Tabanue 12:

Tabnuua 12. PekomeHgaumm no n3onaumm TpyoonpoBoaoB C NPUMEHEHNEM
MaTepuanoB N3 BCMIEHEHHOro NnonnmatuneHa AHeprodnekc.

D Hap. MoHTax B ctpoutenbHow | MOHTaX B CTPOUTENbHON
TPYGbI Codepa npumMmeHeHus DULELEE W ILELENLE KOHCTPYKUUU (n3onauuns KOHCTPYKUMU (n3onauns
’ (M3onsumsa B Tpyo6kax no 2 m)
MM B TpyGKax no 2 m) B 6yxTax 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 SHueprodnekc Cynep Tpy6ka JHeprodnekc Cynep
I Fopsyee BogocHabxeHne Tpy6ka Sueprodnekc Cynep 18/9-2 MpoTexT-K 18/9-2 NpoTeT-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
XonopocHabxexue 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 3Heprodnekc Cynep Tpy6ka SHeprocpnekc Cynep
OTonnexHne Tpybka SHeprodnekc Cynep 22/13-2 MpoTexT-K 22/9-2 NpoTekT-K 22/4-10
Tpy6ka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
Fopsiyee BopocHabxeHne Tpybka SHeprodnekc Cynep 22/9-2 MpoTexT-K 22/9-2 NpoTekT-K 22/4-10
20 -
pybka 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 MNpoTexT-C 22/4-10
Tpy6ka 3Heprodnekc 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 BoaocHabxeHne Tpybka SHeprodnekc Cynep 25/9-2 MpoTexT-K 28/9-2 NpoTeT-K 28/4-10
25
Tpy6ka SHeprodnekc Cynep Tpybka SHeprodpnekc Cynep
XonopHoe BogocHabxeHune Tpybka SHeprodnekc 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 SHeprocdnekc Cynep
OTonnexHne Tpybka 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 MpoTekT-K 35/9-2 NpoTeT-K 35/4-10
32
Tpy6ka SHeprodnekc Cynep Tpybka SHeprodpnekc Cynep
XonopHoe BogocHabxeHune Tpybka SHeprodnekc Cynep 35/6-2 NpotexT-C 35/6-2 MporexT-C 35/4-10
XonopocHabxexue Tpy6ka SHueprodnekc Cynep Tpy6ka JHeprodnekc Cynep
(+5°C - +7°C) TpyGka Sueprodnexc Cynep 35/9-2 MpoTtekT-C 35/9-2 MpoTekT-C 35/4-10
OTonnexHune Tpy6bka SHeprodpnekc Cynep 42/20-2 TP SREPTEHIEE Chey
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 SHeprodnekc Cynep 54/20-2 TPl SHEpTaHIEE Chey
54/20-2
Fopsyee BogocHabxeHne Tpybka SHeprodnekc Cynep 54/9-2 ;Z}S-KS Sweprognekc Cynep
50 Tpy6ka 3 (o]
XonopHoe BogocHabxeHne Tpybka SHeprodpnekc Cynep 54/9-2 52}’9_'(: PRI SR
XonopocHabxeHune Tpy6ka SHeprodnekc Cynep
(+5°C - +7°C) Tpy6ka dueprodnekc Cynep 54/9-2 54/9-2
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Otonnexne Tpybka SHepropnekc Cynep 64/20-2 S EHEFTEHIEE G
64/20-2
T
lopsiyee BogocHabxeHve Tpy6ka SHeprocdnekc Cynep 64/9-2 65733 Sneprodnexc Cynep
63 Tpy6bka i C
XonogHoe BogocHaGxXeHne Tpy6ka SHeprodnekc Cynep 64/9-2 62}193 T CED
XonopocHabxeHve Tpybka SHeprodnekc Cynep
(+5°C - +7°C) Tpy6ka SHeprocdnekc Cynep 64/9-2 64/9-2
MprMepHbI pacxop, knes:
O6bekT MpuMepHbIn pacxopd, 1 nuTpa knes
Toy6KM TONLIAHON 6 MM «[NonepeyHble Wwabl ~ 1800 M,
2y = MpoponbHbie wabl ~ 200 m»
CoepnuHeHve
wBoB Kneit Sreprognekc 0,5; 0,9, 2,8 1. | Tpy6km TonuumHoli 9 Mm «Monepeunble ekl ~ 1350 M,
nsonauun MpoaonbHble Wwabl ~ 150 m»
o «[NonepeyHble wabl ~ 500 M,
T WemULHEE T MpoaonbHble Wwabl ~ 100 m»
o «MonepeyHble wabl ~ 300 M,
TpyGKM TOAUWMHOV 20 MM MpoaonbHbie Wwabl ~ 80 M»
JleHTa apMypoBaHHas
Eggﬁ””e““e camokneoLascs dHeprodnekc MpUMEpHbI PacX0/ NIEHTbI: ANHA MPAMbIX Y4aCTKOB
naonsumMm 48mm x 50Mm cepas; 48Mm x 25m TPy60npoBoAa YMHOXWTb Ha KO3 dULMEHT 1,2
KpacHas; 48MmM x 25M CuHsis
CoepnnHenve
Eu%%ﬂBoanb'x 3axumbl MpuMepHbI pacxon: 3-5 3aX1MMOB Ha 1 MOroHHbIN METP N3onaLMn
n3onsuum
MpumevaHue:

TonwmHa Tennon3oNsAUMOHHOIO C/los U3  usgenuin  «3Heprodrnekc» Mapku «Cynep» 6e3 MNOKpbITUS B
TENNONIONALUMOHHBIX KOHCTPYKUMSAX Oas obopyaoBaHWs M TPybOMpPOBOAOB, PACMOJSIOKEHHbLIX B MOMELLEHUN
paccunTaHa ansa cnenyllmx ycnosuin. PacdeTHas Temnepartypa TEnoHOCUTENs AN TeMNnepaTypHoOro pexuma
TennoBbix ceteirt 95 °C -70 °C, ons ropsdero BogocHabxeHus 70 °C, ons xonogHoro BogocHatxeHus 10 °C.
Temnepatypa B nomelleHun 20 °C, oTHocuTenbHas BRaxHoCTb Bo3ayxa 70%. Yucno 4yacoe paboThl B rog — MeHee
5000. Tennonsonsauums UCnonb3yeTcs 6e3 MeTanIM3nMpPoBaHHONO NOKPbLITUS.

1.15. TpaHcnopTupoBaHue u xpaHeHne PP-R Tpy0

CornacHo CI1 40-101-96 TpaHcnopTupoBaHMe, MNOrpyska W pasrpy3ka MoJMNPONUIEHOBLIX TPYO [AOSKHbI
NpPOBOAUTLCA MPK Temnepartype Hapy>XHOro Bo3ayxa He Huxe -10 ‘C. Nx TpaHcnopTupoBaHMe npu Temneparype
0o — 20 °C ponyckaeTcsi TONIbKO NP NUCMOJb30BaHUM CreLmManbHbIX YCTPONCTB, o6ecneymBatowmx pukcaumio Tpyo,
a TakXXe NPUHATUM 0COObIX MepP NPEeAOCTOPOXHOCTH.

TpyObl U cOeaNHUTENBHBIE AeTann HeobxoaMMOo obeperaTb OT yAapOB U MEXaHNYECKUX Harpy30K, a X MOBEPXHOCTY -
OT HaHeceHus uapanuH. Mpu nepeBo3ke Tpybbl M3 PP-R HeobxoouMmo yknaablBaTb HA POBHYIO MOBEPXHOCTb
TPaHCMNOPTHbLIX CPEACTB, MPEefoXPaHss OT OCTPbIX METANINIMYECKUX YITIOB U pebep nnathopMsl.

Tpybbl U coegnHuTenbHble aeTtanu n3 PP-R, goctaBneHHble Ha 0ObLEKT B 3UMHEE BPEMS, Nepes, UX NPpUMEHEHNEM
B 34aHMAX A0JIXKHbI ObITb NPeaBapUTESIbHO BblAEpXKaHbl MPW NOJIOXUTENBHOM TeMMepaType He MeHee 2 4.

TpyO6bl A0JKHBI XPaHUTLCS HA CTeNNIaXax B 3aKPbIThIX MOMELLLEHMSX UM NoA, HaBeCcoM. BbicoTa wtabens He JosmkHa
npesbilaTh 2 M. CknaampoBaTtb TpyObl U COeANHUTENbHbLIE AeTanu crnenyeT He bnuxe 1 M OT HarpeBaTesibHbIX
npubopoB.

1.16. TpeOGoBaHuUs N0 TeXHUKEe Oe30nacHOCTU

Mpn KOHTaKTe C OTKPbLITbIM OrHEM mMaTepuan Tpyd ropuT KOMTALWMM nnamMeHem ¢ obpal3oBaHMEM pacriasa n
BbleNeHneM yrnekncnoro raza, napoB BoAbl, HeNpeaesbHbIX YrNeBoA0POoA0B 1 ra3000pa3HbIX NPOAYKTOB.

CBapKy pr6OCOG,EI,I/IHVITeJ'IbeIX ,u.eTane|7| cyieayet npomn3BognTb B NpoBeTpBaeMOM NMOMeLLEeHNN.

Mpwn paboTe co cBapoyHbIM annapaTom cnenyet cobnioaaTb Npasuna padboTbl C 3NEKTPOUHCTPYMEHTOM.
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1.17. HopmaTuBHbIE CCbUIKN

-t

. TOCT 32415-2013 «Tpy6bl HaNOpHbIE U3 TEPMOMIACTOB U COEAMHUTESbHBIE AETaNN K HAM OJ1s1 CACTEM
BOAOCHAOXEHUNS 1 OTOMNEHUS.

.TOCT P 53630-2015 «Tpybbl HAaNOpPHbIE MHOIOC/IOMHbIE A1 CACTEM BOAOCHAOXEHUS 1 OTOMNEHUS».

. CN 60.13330.2020 «OTONNeHne, BEHTUASLNS U KOHANLMOHNPOBAHKE.
AkTyanmnaupoBaHHas pegakumsa CHull 41-01-2003».

. CM 60.13330.2020 «BHYTpeHHMI BOAONPOBOA, U KaHanM3auus 3aaHui.
AkTyanmn3uposaHHas pegakums CHull2.04.01-85%».

. CMN 73.13330.2016 «BHyTpEeHHNE CAHUTAPHO-TEXHNYECKME CUCTEMbI 3O2HNIN.
AkTyanunamnposaHHas pegakumsa CHull 3.05.01-85».

. CMN 61.13330.2012 «Tennoeas naonaums obopynoBaHnsa n TpybonpoBoaoB».
AkTyannamnposaHHas pegakums CHull 41-03-2003.

. TY 2248-002-16965449-2016 «Tpybbl HANOPHbLIE N COEANHUTESNbHbIE AeTanu K HAM U3 NONMAPoNuIeHa
paHgomcononumepa (PP-R/PP-R-GF/PP-R)».

. TY 2248-001-16965449-2016 «TpyObl HANOPHbLIE N3 MNONUMPONUIEHA PAHAOMCOMNOIMMEPA aPMNPOBaHHbIE
CTEKNI0BONIOKHOM (PP-R)».

. TY 2248-003-16965449-2016 «Tpybbl HANOPHLIE N3 NOAUMPONUIIEHA PaHAOMCONMNONUMEpPa,
apMunpoBaHHble antoMmuHmem (PP-R/AI/PP-R)»

© O N o a ~ WN

NMPUNOXEHMUE 1 (CMPABOYHOE)

XnMunueckas CTOMKOCTb TPyO U coeauHUTENbHbIX aeTanen us PP-R
(no paHHbIM DIN 8078)

YcnoBHble 0603Ha4YeHus: CumBoOnbI, ONUCbIBalOWMe XuMmmnyeckue

KOHLeHTpauumn:
C - cToek;

YC - yCNoBHO CTOEK;

HC — He cToek;

— — HEQOCTaTO4YHO NHPOPMaLMN.

VL — koHueHTpaumsa meHee 10%;

L — koHueHTpauus 6onee 10 %;

GL - HacblWweHHbI pacTeop npu 20°C;
H — koMMepyeckas OLEeHKa;

TR — TeEXHNYEeCKn Yyncras.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

Xumunyeckas Xumunyeckasn
ArpeccuBHas cpepa f:::::' CTOMKOCTb ArpeccuBHas cpena TK:::::' CTOWMKOCTb
20°C [60°C [100°C 20°C [60°C [100°C
AueTanbrupg, TR |YC| — | — LUnknorekcaHoH TR |YC| C | —
AuetodeHOH TR c|C| — LUunknorekcaHoH TR |YC|YC| HC
AHrMapua yKCycHom TR cl—| — AHTndpus H C |HC| C
K-Thbl Xnopuga cypbmbl (II1) | 90% | C | C | —
z:zézzaﬂ K-Ta, TR | c |yc| HC | |96no4Haq k-Ta L c|Cc| —
YKCVC ; a A6Gno4yHasa K-Ta GL cC|C | —
KCycHas K-Ta,
40% | C | C | —
pasbas. o ($|06pnT<:)q)Hoe BUHO H clel =
AueToH TR cC|—| —
K . Llapckaa Bogka H c|Cc| C
onoTHE 40% | C | C | — MbilubsKOBas K-Ta 40% |C | C | —
aueHTaHruapua,
AKPUNOHUTPUA TR clyc| — MbilwbakoBas K-Ta 80% | C | C|YVYC
AaunuHoBas K-Ta TR |C|C | — M'mapokcunp 6apus GL [C|C| C
Bos3ayx TR cl|lcC C Conn 6apus GL CcC | C C
Kesacubl Me - Me Il GL |[Cc|C| — AKkymynaTopHas H clel =
K-Ta
AnnunnoBbivi cNUpPT,
pa3baB. 9% | C | C | — Muneo H c|C| C
KBacupbl TR cC| C| — Anbperunpg, GL clc| —
Xnopua anloMuHns GL |[Cc|C | — gZHeac:n6eH3MH- 82%9009/ ve lHel He
Cynbdart anioMmuHuns GL c|C| —
SHTapHas K-Ta GL cle!l — BeH3on TR |YC|HC| HC
OdByamMnHoataHon TR cC|—| — Bensnnxnopuy, TR |YC| —| —
AmMmmMuack, ras TR c|C| — Bypa L S
AMMMaK, XuUak. TR |[C|C | — EepHanikiTa GL (c|C | C
AHNAUH TR C|—| — Bpom TR |HC/HC| HC
AMMMAK, BOAA GL cle | — Mapbl 6poma Bce |[YC|HC| HC
AueTaT aMMOHUS GL clc!| — bBytagnueH, ras TR |YC|HC| HC
KapboHaT amMmMOHUS GL c|C| — Bytan (2) anon (1,4) TR cC|C|—
Xnopua aMmMoHus GL |C — ByTtananon TR |C|C| —
dTopus aMmoHus L cle | — bBytaHTtpuon (1,2,4) TR c|C| —
HuTpat amMmMoHUs GL [c|cCc]| C BytuH (2) avon (1,4) | TR | C | — | —
docdaT aMMoHMs GL clec!| c Bytunauertart TR |YC|HC| HC
CynbdaT aMMOHMS GL clcl c ByTtunoBbii cnupT TR C |YC| YC
AMunaueTaT amuna TR |yCc|C | — BytundeHon GL | C|—| —
AMUNOBLIA cNUpT TR |[C|—| C Bytundgenon TR |HC| —| —
AHUANH TR |lvyclc | — ByTuneHrankonb 10% | C |YC| —
ByTtuneHrnmkonb TR cC|—| —
f'mppoxnopun GL c lvel — .
aHUNUnHa ByTuneH, Xnokumn TR |YC| — | —
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PP-R TPYBbl U ®DUTUHIU A4 BOOAOCHAB>XXEHUA N OTOMJIEHNA

o Xnmuyeckas o Xnmuyeckas
OHLLEH- - OHLLEH- -
ArpeccuBHas cpepa e CTOUKOCTb ArpeccuBHas cpega - CTOUKOCTb
20°C|60°C|100°C 20°C|60°C|100°C
(o) — —
MoHookcup, Bece |Clc | — Kpe3on >90% | C
yrnepopaa LUuknorekcaH TR C|—| —
Cepoyrnepogs, TR |HCIHC|HC | |j1yknorekcanon TR C |YC| —
Fmapokcma 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| —
XnopHoBaTas K-Ta 1% C |[YC|HC LANXn0pyKCycHas m lvel |
XnopHoBaTtas K-Ta 10% | C |YC | HC K-Ta
XnopHoBaTas K-Ta 20% | C |HC|HC | |OuxnopykcycHas 50% | c | c | —
Xnop 0,5% |YC| — | — K-Ta
Xnop 1% |HCI|HC|HC Ouxnopb6eH3on TR YC| — | —
Xnop GL |YC|HC|HC ﬂwﬁn_ozp:;wneH TR lvel — | —
Xnop, ras TR |HC|HC|HC ’ ’
Xnop, Boaa TR |HCclHC| HC Oun3enbHada cma3ka H C |YC| —
XnopykcycHas kK-Tta L c|C | — Al L TR Cl—|—
Xnop6eH3on ™R |lvel—| — OunaTtunnosbin aup TR C |YC| —
Xnopodopm TR |vclHelHe OnrnukoneBas K-Ta GL c|C | —
OvrekcundTanar TR C |YC| —
XnopcynbpoHoBas TP |HCc|HC|HC
Kucnorta OunzookTundranar TR C |YC| —
XpomMogas kucnorta 40% |YC|YC|HC| |Aunsonponunoseli TR |vclHe! —
XpomoBasga kucnorta/ 15\35\ HclHe | He o¢up
cepH.KkMcnorta/soaa 50% OumeTnndopmamung TR CcC|C | —
KpoTOHOBLIV TR C OnmetnnamunH 100% | C | — | —
anbperunp, An-H 6yTUNoBbLIN TR lvel — | —
JInmoHHas k-Ta VL [C|C|C adup
JInMmoHHasg K-Ta VL c|c|C OvHoHundTanar TR C |YC| —
Nopoackow ras H cC|—| — AuoktundTanar TR C |YC| —
KokoCOBBI XNPHbIA TR c lvel — AOuvokcaH TR |YC|YC| —
cnupT NMuTbeBag Boaa TR c|Cc|C
KokocoBoe macno TR cC|— | — STaHon L clc| —
KoHbsak H c|C | — 0
OtaHon + 2% 96% | C | — | —
Xnopug megm (1) GL c|C | — Tonyona
Unanng megm (1) GL CcC|C | — STunauerart TR C |YC|HC
Hutpat menu (ll) 30% |[C|C | C OTUnoBLIK cNUpT TR c|C | C
Cynbdat megu GL cC|C | — dTtunbeH3on TR |YC|HC|HC
Kykypy3Hoe macno TR C |YC| — STunxnopug TR |HC|{HC|HC
XnonkoBoe Macino TR c|C | — dTuneHanamMuH TR c|C| —
Kpeson 90% [C | C | — OTUNEHINNKONb TR c|C | C

A Xnmunuyeckas Xumuueckas
rpeccusHas KoHueH- | oo ocTh ArpeccusHas KoHueH- | . 5iikocTb
cpepa Tpauus cpepa Tpaums
20°C|60°C| 100°C 20°C|60°C| 100°C
KpemHedTOpUCTO- N3onponun TR c|Cc| C
BOAOpOAHasN 32% | C|C | — KepocuH H C |YC| HC
KucnoTta a-okcunponuHoBas
dopmanbaerug, 40% |C|C | — chno-rap 90% | C|C| —
MypaBbuHasq 10% clclye JlaHonuH H Cc |YC| —
Kucnorta AueTaT cBUHULA GL C | C | HC
MypaBbuHas 85% | Cc |yc| HC | |JleHsiHOE macno H c|c| C
KknucsoTa CmasouHble macna | TR C |YC| HC
®pykTo3a - cic|cC Xnopua marHus GL c|Cc| C
$pyKTOBbIe COKM H c|c| C FmapokcmkapBoHaT aL c lnel ne
ypdypunosbii MarHus
TR cC |YC| —
cnnpT Conn maruums GL c|C| —
Kenatu Lo c,c cC CynbdaT marHus GL c|c| c
nioko3a 20% c|C| C MeHTon TR c lve| —
FrMuuepwnH TR c|C| C MeTaHon TR clec!| —
E’;g;g’;:%a" 30% | Cc|yc| — | |MeraHon 5% | C|C|YC
TonneHblii MeTtunauyerar TR c|C| —
. H YC| — | — MeTunnamuH 32% cC|—| —
XNBOTHbIN XNpP M 6 TR He el He
HCI/HMO 75%/25%|HC |HC | HC eTNnopoMUA
3 MeTtunxnopup, TR HC|HC| HC
lentaH TR C |YC| HC
MeTUnaTUNKeTOoH TR cC |YC| —
FekcaH TR C |YC| — S TR cle!l —
(F;akgag;'pmon TR c|C| — Conun ptyTtu GL c|Cc| C
MmopasuHrngpart TR C|—| — monom i CHECE NG
dropoBopgoponHana nHepankhas H c|Cc| C
40% C |YC| HC BO4A
Kucnorta M clel ¢
CongHaga kucnorta 20% c|C| — Menacca R clvel ¢
CongHaga kucnota [20—36%| C |YC| YC oTopHoe Enacno
MpupogHbIi ras TR C|—| —
dropucro-
BOA0POAHAS 40% |Cclc| — Conwn Hukens GL C |[HC| —
Kncnora A30THaq K-Ta 10% C |YC| HC
dTopucto- A30THaga k-Ta 10-50%|YC |HC| HC
BOAOpPOAHAS 70% | C |yCc| — A3oTHas K-Ta >50% |HC|HC| HC
KucnoTta 2-HuTpoOnyon TR Cc |YC| —
Bopopop, TR cC| C| — A30TUCTbIE rasbl Bce c|C| —
Xnoposopopon TR c|C| — Oneym
e p— (H2S04+S03) TR HC|HC| HC
i in 30% |C|vCc| —
Bogopoaa OnuBkoBOE Macno TR CcC|C|YC
L',VIaHI/ICTO' TR C c _ I-UaaBeanaﬂ GL C C HC
BOOOpOAHadA K-Ta KucnoTra
CepHoKkucnbin 129% cle!l — Kucnopogn TR C|—| —
rmapoKcuMaaMmMoOHUn ? O30H 0,5ppm| C |YC| —
PacTtBOp Mopa H C |YC| — MapaduHoBbIe H clel —
MN300KTaH TR C |YC| HC 3AMYNbCUMN
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PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

XumMmunueckas XuMmunyeckas
ArpeccuBHas cpeaa KoHueH-  crojikocTs ArpeccuBHas cpeaa KoHuen- - crojikocts
Tpauung Tpauung
20°C|60°C[100°C 20°C|60°C[100°C
HedTtb TR C |YC| — NMponaH, ras TR C|l—| —
MeTponenHbin TR | clvel — MponaHon (1) TR |[C|C | —
3¢pup Mponaprunnosbiii % lele
deHon 5% c|C | — cnupT ° -
deHon 90% | C | — | — MponuoHoBas
>50% | C | — | —
deHunrnpgpasunH TR |YC|YC| — (nponaHoBag) K-Ta
r'mopoxnopun MponuneHrnukonb TR cC|C| —
TR C |YC| —
deHunrngpasunHa MupuanH TR |vyclyc| —
®ocren TR |YC|YC| — Mopckas sBoaa H c|(c|cC
docoarThbi GL |[C|C | — KpeMmHueBas 5 cle
docdopHas KMcnoTa ce -
(opTtodocohopHaa) | 85% |C|C | C KpemHedbTOpMcTas a2 | c || —
LA LS Kucnorta
Okcuxnopwua
TR |YC|— | — CununkoHoBas
docdopa amMynbCcus H C =
dranesasg kucnota| GL |C | C | — CVIMKOHOBOE
doToaMynbCUK H |C|C|— | macno TR |C|C|C
BaHHb! ¢ H c | — |Hutpart cepebpa GL |[Cc|C|YC
ﬁOToaaernmeneM Conu cepebpa GL clc| —
WKpWUHOBas GL cC|—|— AueTaTt HaTpua GL c|c|C
KucnoTa % | clc
Buxpomat kanus GL |c|c|— | bBeHsoaTHatpus 35% —
Bpomart kanus 10% | c | c | — |nApokapGonar o Cc)
BpomMmua kanus GL |c|c|—| [TwApocynbdar GL |C|C|—
Kap6oHaT kanus GL |[c|C | — Mmapocynepur L C|l—|—
Xnopart kanus GL |clc|— KapGoHaTt HaTpusg 50% | C | C |VYC
Xpomart kanus GL [C|C|— |Xnopua HaTpus vL. (C|C | C
UuaHng kanus L cl|lCc| — Xnoput HaTpus 2-20%| C |YC|HC
dropua kanus GL c|C| — XpomMmat HaTpus GL c|Cc|C
f'maoporeHkapboHaTta GL clel = Mmopart HaTpusa 60% |[C | C | C
Kanus f'mnoxnopua
20% |HC|HC|H
M'mpopokcup kanua 50 |[C | C | C HaTpwus 0% C|HC I HC
Noawnp kanua GL c|C|— MNnoxnopurt 10% | c|— | —
HuTtpaTt kanuqa GL c|C | — HaTpud
EepxnopaT Kanus 10% |[C | C | — :::S;QODWT 20% |vclye!|He
epMaHraHar .
Kanus GL C |HC HuTtpaTt HaTpusa GL c|C|—
Mepcynbdart kanma | GL c|C|— Cunukart HaTpua L c|C|—
Cynbdart kanusa GL |[C|C | — Cynbdat HaTpus GL |[C|C| —

K Xumunueckasn K XuMuueckas
ArpeccuBHas cpeaa T:::;:' CTOMKOCTb ArpeccusHas cpeaa T(;Zt?n:- CTOMKOCTb
20°C|60°C| 100°C 20°C|60°C| 100°C
AOvokcup cepbl Bce |[C | C | — TpuxnopaTtuneH TR |HC|HC| HC
Ouokcnp cepsl, TR cle!l — TpuxnopaueTuneHoBas 50% | c | c| —
ras Kucnota
AOvokcupg cepbl, Bce |Clc| — Tpukpesundpocoar TR Cc |YC| —
XWUAK. TpuataHonamuH L cC|l—| —
CepHas kucnora 10% [C|C | C BuHHbIV yKCyC H c|CcC| C
CepHasa kucnora (10-80% C | C | — Kcunnon, TR |veluel He
CepHasa kucnota [80%-TRYC|HC| — AvMMeTun6eH3on
Oneym Bce |[C|C| — | |APOXXHu Bce | C|—| —
Tpuokcupg cepsl Bce |[C|C | — LnHK GL |C|C| —
JerTsipHoe macno H | c |Hc| Hc | TpuokTundocdar | TR | C | — | —
TeTpaxnopaTaH TR |YC|HC| HC MouesuHa O
TeTpaxnopaTuneH TR |YC|YC| — 322‘;2”“0306 TR Cc |YC| —
TeTpaxnopmeTaH TR |HC|HC| HC Ykeyc H clel ¢
TerpaatunceuHen, | TR | C | — | — BununaueTar TR |clvel —
TetparmgpodpypaH| TR |YC|HC| HC CTUpanbHbIi
TetparnppoHadrtaned| TR |HC|HC| HC MOPOLLOK VL jCcC | —
TpunoHunxnopun TR |YC|HC| HC Bopa, uucTtas H C C
Xnopwupg onosa (Il) GL c|Cc| — Bock H Cc |YC| —
Xnopup onosa (IV)| GL c|C| — BuHHaga kucnora 10% |[C | C | —
Tonyon TR |YC|HC| HC BuHa H c|C| —
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NMPUNOXXEHMUE 2 (CMMPABOYHOE)

MakcumanbHoe gonyctumMoe paboyee aaBneHue (Npu akcnyataumm TpybonpoBoaa npm NocTosiHON TeMnepaTtype)
B 3aBMCMMOCTU OT TeMreparypbl U cpoka ciyx6bl npu koadduumeHTe 3anaca npovyHoctn C=1,5.

Cpox Pa6ouyee pasnenue (MMa)
Temnepatypa, °C | cnyxo6sl 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 1,29 2,04 2,57 3,24
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 1,38 1,67
50 0,64 1,02 1,29 1,62
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

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

o

D1
D

I:

i

dnaHey nonunponuneHoBbii PN10

FaGapuTHbie pasmMepbl ¢piaHLa NOAUNPONUIEHOBOrO

ApTukyn r?]r?ln PN db
PA51220 20 16 28
PA51225 25 16 34
PA51232 32 16 42
PA51240 40 16 51
PA51250 50 16 62
PA51263 63 16 78
PA51275 75 16 92
PA51290 90 16 110
PA52110 10 16 133
dnaHeuy cTanbHOM

D1

65
75
85
100
110
125
145
160
180

D

95

105
115
140
150
165
185
200
220

b

11
12
14
15
15.5
18
20
22
24

Fa6apuTHbie pasMepbl ¢piaHLa CTaNbHOro

ApTukyn

223100201
223100202
223100203
223100204
223100205
223100206
223100207
223100208
223100209
223100210

DN
mm

20
25
32
40
50
65
80
100
125
150

PN

16
16
16
16
16
16
16
16
16
16

db

26
33
39
46
59
78
91
110
135
161

D1

75

85

100
110
125
145
160
180
210
240

D

105
115
135
145
160
180
195
215
245
280

b

12
12
14
15
15
17
17
19
21
21

d

14
14
14
18
18
18
18
18
18

14
14
18
18
18
18
18
18
18
22

oo hHhDhDdDMAMD S

© o 0 oo~ MMM~ S
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BypT nonunponuneHoBbii PN10 Y3en ¢pnaHueBoro coeguHeHus -

CI).HaHLI,bI nonuvnponuiieHoeblie
Fa6apuTHble pasmepbl OypTa NOAMNPONUIEHOBOro

; ApTukyn DNmMmm PN | L h D1 D
PA51120 20 16 16 19 6 27 34 2 4 2
PA51125 25 16 19 21 7 33 41
PA51132 32 16 22 25 7 4 50 .
PA51140 40 16 26 29 8 50 61 —
PA51150 50 16 31 34 8 61 73 3 F '/__ ) 3
PA51163 63 16 38 4 9 76 90 ]
PA51175 75 16 44 47 10 90 106 -I t —I
PA51190 90 16 51 56 11 108 125 | ‘ /
PA51110 110 16 61 66 12 131 150 1 i
PA51125 125 16 69 74 13 148 170 ( \ N | ‘ ’ )

Mpoxknaaku mexdnaHuesbie
CoepuHeHue dnaHueBoe - 0ypT

FaGapuTHble pa3mMepbl NPOKIaA0K MeX@daHueBbIX
NN’ nn {HoumeHobaHue Nluamemp Apmukyn Nluamemp Apmukyn [lluavemp Apmukyn Nluamemp Apmukyn [luaMemp Apmukyn Konusecmbo
ApTiikyn DNwmm DNt Dmm  Dimm  Swmm  Pr 1| ypm 2 PA 51120 » PA 51125 2 PA 51132 40 PA 51140 50 PA 51150 2
434015000 15 1/2" 50 20 2 6 2 | naxeu nonunponunenobei 20 PA51220 25 PA51225 2 PA51232 40 PAS1240 50 PA51250 2
434020000 20 3/4" 60 25 2 8 TpyBa nonunpanunexabas SDR 11 (PN 10) PA 11008 PA 11010 PA D12 PA 1101 PA 11016 1
434025000 25 1" 70 30 2 10 Tpyda nonunponunexobas SOR & (PN 20) PA 10008 PA 10010 PA 10012 PA 1001 PA 1001
434032000 32 11/4" 82 38 2 14 3| TpyBia nonunponunenobas SOR 5 (PN 25) 20 PA3000BPR| 25 PAJODIPR| 32 PA0OTPR| 4O PA0OWPR| 5O PA 30016PR
434040000 40 11/2" 92 45 2 17 TpyBa nonunpanunexobas “Rubis” SDR 74 PA 35008P PA 35010P PA 35012P PA 3501P PA 35016 P
434050000 50 2 108 57 2 22 Tpyda nonunponunexobas ‘Rubis® SDR 6 PA 37008P PA 37010P PA 37012P PA 37014P PA 37016P
222822888 2(5) 21 /2 12; ;g 5 :23; & | Mpoknadka 5 434015000 2 434020000 % 434025000 2 134032000 L0 | 434040000 1
= 5 | Bomm Mi2x70 701270 | Mix70 | ze0270 | Mix70 | zD1270 | Mi6x80 | z(D80 | Mixe0 | ZCD1680 L
434100000 100 4 162 108 2 38 -
. 6 | Taka M2 NUTOO121 M12 NUTO0121 M12 NUTOO121 Mi6 NUTOO061 M6 NUTOO161 4
434125000 125 5 192 140 2 44
S
[na cuctem BOAOCHAGXKEHNS 1 OTOMIEHUS. NN nn [HaumenobaHue Nuavemp | Apmukyn | Nuavemp |  Apmukyn | HuoMemp | Apmukyn | Ouavemp | Apmukyn | Nuavemp | Apmukun | Konuyecmbo
E M . 1 [Bypm 63 PA 51163 75 PAS1175 90 PA 51190 110 PA 511110 125 PA 511125 2
KCuUManibHad TemMn T J194 H r NBHOWU N
K ake N a as Te . epatypa A earpecc ° 2 | Pnaey nonunponuneobui 63 PAS1263 7 PAS1275 90 PA51290 10 PAS12110 125 PAS12125 2
o xunakoii cpeabl -150°C
K Tpyda nonunpanunekobas SDR 11 (PN 10) PA 11018 PAT1020 PA 11022 PA 11024 PA 11026 1
TpyBa nonunponunexobas SPR 6 (PN 20) PA 10018 PA10020 PA 10022 PA 10024 PA 10026 1
5l o 3| Tyda nonunpanunenobas SDR 5 (PN 25) 63 PAIODIBRR| TS PA30020pr 90 PA30022PR[ 110 PA30024PR[ 125 PA 30026PR 1
TpySa nonunpanunesobas “Rubis’ SOR 7.4 PA 35018P PA35020P PA 35022P PA 35024 P PA 35026P 1
TpyBa nonunponunexobas “Rubis” SR 6 PA 37018P PA37020P PA 37022P PA 37024P PA 37026P 1
E & | Mpoxnadka 50 434050000 65 434065000 80 434080000 | 100 434100000 125 | 434125000 1
B 5 |Bomm M16x90 7001690 | MBx100 | ZCD1100 | Mi6xi00 | ZCOW100 | Migxi20 | zcDts120 | Miext20 | zcowtzo 8
X
IS 6 | raika M6 NUT0061 Ml NUTOO161 M6 NUTO0%61 M6 NUTOO161 M6 NUTOD161 8

O
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Y3en ¢pnaHueBoro coeanHeHus - paaHubl, NOIUMNPONUIIEH - CTalnb

A\ o
[ j |

4 \ B 5 MonunponuneHoBsble TPYObl 1 GUTUHIM NPOU3BOAATCA B ABYX LBeTax: 6enom u cepom. Tpybbl n GUTHUHIM CEporo
ap 7 LBeTa UMeIoT B KOHLIE LI POBOro Koaa ToBapa OTIMYnTESbHbIA CUMBOI «G»

y Tpy6a SDR11 (ansa xonon,Hoﬁ Bon,bl)
7 . Elm-

/ 16,2 PA11008 PA11008G
S 25 20,4 2,3 PA11010 PA11010G
—— 32 26,0 2,9 PA11012 PA11012G

S 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

— ~—d1—> 90 73,6 8,2 PA11022 PA11022G

/ \ / - d > 110 90 10 PA11024 PA11024G

8 125 1022 11,4 PA11026 PA11026G
160 106,8 26,6  PA11028 PA11028G

OTpesku 2m

CoenuHeHnue pnaHuesoe-6ypT Em_m_

16,2 PA11208
N°N° nn HoumenobaHue Nluamemp Apmukyn [Nluamemp Apmukyn Nluamemp Apmukyn Nluamemp Apmukyn [luaMemp Apmukyn Konuyecmbo 25 20 4 2 ’ 3 PA11210
32 26,0 2,9 PA11212
1 | bypm 20 PA 51120 25 PA 51125 2 PA 51132 40 PA 51140 5040 PA 51150 1
2 ®naxey, nonunpanuneHobLl 20 PA51220 25 PA51225 32 PA51232 40 PA512L0 50 PA51250 1
3 PnaHey, cmansHol 5 223100200 20 223100210 25 223100202 32 223100203 40 22310020k 1
Tpyda nonunponunexobas SDR 11 (PN 10) PA 11008 PA 11010 PA 11012 PA 1101 PA 11016 1 pr6a s D R 6
Tpyda nonunponunenobas SDR 6 (PN 20) PA 10008 PA 10010 PA 10012 PA 10014 PA 10016 1 (Anﬂ Xxon OAHOI7I n rOpSI'-Ieﬁ BOAI:I)
& | Tpydu nonunponunenobas SpR 5 (PN 25) 20 PA 30008PR| 25 PA30010PR| 32 PA 30012PR| 40 PA 30014PR| 50 PA 30016PR 1 [ m
Tpyda nonunponunexoBas “Rubis”™ SOR 7.4 PA 35008P PA 35010 P PA 35012P PA 35014 P PA 35016P 1 / 13, 2 PA10008 PA10008PG
Tpyda nonunponunexobas “Rubis™ SOR 6 PA 37008P PA 37010 P PA 37012P PA 37014P PA 37016P 1 25 16,6 4’ 2 PA10010 PA10010PG
5 Tpyda cmansHas Bodozasonpobodhon ) 20 25 32 40 1 32 21,2 5,4 PA10012 PA10012PG
6 | Mpoknadka 15 434015000 20 434020000 25 434025000 2 434032000 40 434040000 1 40 26,6 6,7 PA10014 PA10014PG
7 | Bomm M12x70 2001270 M12x70 2001270 M12x70 2001270 M16x80 (01680 M16x80 (01680 A 50 33,2 8,3 PA10016 PA10016PG
8 laika M12 NUTO0121 M12 NUT00121 M12 NUT00121 M16 NUTOO161 M16 NUT0O%61 [ 63 42,0 10,5 PA10018 PA10018G
<d1—> 75 50,0 12,5 PA10020 PA10020G
NN° i HauMeHoBauue Tluavemp Apmukyn | Nuamemp Apmukyn fuovemp | Apmukyn | Ouavemp | Apmukyn | Ouavemp | Apmukun | Konusecmbo 90 60,0 15,0 PA10022 PA10022G
1 |Bypm 63 PA 51163 75 PAS1175 90 PA 51190 10 PA 511110 125 PA 511125 1 d 110 73,2 18,3 PA10024 PA10024G
2 | ®mwey nonunmponunenabu 63 PAST263 7 PAS1275 90 PAS1290 10 PAS12110 5 PASI2125 1 125 83,2 20,8 PA10026 PA10026G
3 | ®navey cmansHol 50 223100200 65 223100206 80 223100202 100 223100203 125 223100204 1 160 106.8 26,6 PA10028 PA10028G
Tpyda noaunponunexoBas SPR 11 (PN 10) PA 11018 PA11020 PA 1022 PA 1024 PA 11026 1
Tpyda nonunponunetobas SDR 6 (PN 20) PA 10018 PA10020 PA 10022 PA 10024 PA 10026 1 OTpe3 Kn 2 M
L Tpyda nonunponunenoBas SDR 5 (PN 25) 63 PA 30018PR 75 PA30020PR 90 PA 30022 PR 1m0 PA 30024PR 125 PA 30026 PR 1 m-
Tpyda nonunponuneqobas “Rubis”™ SOR 7.4 PA 35018P PA35020P PA 35022 P PA 35024P PA 35026 P 1 13,2 PA10208P PA10008PG
Tpyda nonunponunexoBas “Rubis” SOR 6 PA 37018P PA37020P PA 37022P PA 37024P PA 37026P 1 25 16,6 4,2 PA10210P PA10010PG
5 | Tpyba cmansHos Bodozasonpobodhas 50 65 L) 100 125 1 32 21,2 54 PA10212P PA10012PG
6 | Mpoxnadka 50 434050000 65 434065000 80 434080000 100 434100000 125 434125000 1 40 26,6 6,7 PA10214P PA10014PG
7 |Bonm M16x90 701690 | M16x100 20016100 MI6x100 | Z(D16100 | Mx120 | Z(D%120 | M16x120 | ZC(D16120 8 50 33,2 8,3 PA10216P PA10016PG
8 | raka Mi6 NUTOO161 Mi6 NUTOO0161 M6 NUTOO161 Mi6 NUTOO161 Mi6 NUTOO0161 8 63 42,0 10,5 PA10218P PA10218PG
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Tpy6a PP-R SDR 6 DUO
m

5 13.2 PA39008 PA39008G
Tpy6a, apmmupoBaHHas CTEK/IOBOJIOKHOM / 25 16,6 4,2 PA39010 PA39010G
PP-R RUBIS SDR 7 4 32 21,2 5,4 PA39012 PA39012G
40 266 6,7 PA39014 PA39014G
o Lot T Tonsoni Jioncopnn N o S A A
144 PA35008P  PA35008PG : :
o e 35 i measorore s @2 15 pwois  paoiso
/ 32 23,2 4,4 PA35012P PA35012PG ’
40 29,0 5,5 PA35014P PA35014PG <~d1—
50 36,2 6,9 PA35016P PA35016PG - d—» OTpesku 2m
63 45,8 8,6 PA35018P PA35018PG
mm
75 54,4 10,3 PA35020P  PA35020PG s ” P—
920 65,4 12,3 PA35022P  PA35022PG 25 e o PASO 10
< g1 110 79,8 15,1 PA35024P  PA35024PG - o1 oy PASO1
125 90,8 17,1 PA35026P  PA35026PG : :
~—d— 160 17,8 219  PA35028P  PA35028PG =0 £l i s
OTpe3ku 2m
mm Tpy6a SDR5 ans otonneHus,
14,4 PA35208P apMmupoBaHHaq aJloMuHueM
25 180 3’5 PA35210P Em
E2 ek 44 a2t B2 212 PA30008Pr PA30008Gpr
40 29,0 55 PA35214P 25 166 26,2 4,8 PA30010Pr  PA30010Gpr
S £l52 58 Al 32 21,2 332 60 PA30012Pr PA30012Gpr
—~— 40 26,6 41,4 7,4  PA30014Pr PA30014Gpr
50 334 522 94 PA30016Pr PA30016Gpr
63 420 654 11,7 PA30018Pr PA30018Gpr
75 50,0 77,4 13,7 PA30020Pr PA30020Gpr
90 60,0 92,9 16,4 PA30022Pr PA30022Gpr
110 732 1122 19,5 PA30024Pr PA30024Gpr
Tpy6a, apmMmnpoBaHHas CTEK/I0BOJIOKHOM OTpesku 2m
PP-R RUBIS SDR 6
m mm
13, 2 3 4 PA37008P PA37008PG 13,2 21,2 PA30208pr
25 16,6 4,2 PA37010P PA37010PG 22 ;?‘g 26‘2 4’8 gﬁsogcz)pr
32 21,2 5,4 PA37012P PA37012PG i o oee if"‘l 3’2 PAgg 2142:
40 26,6 6,7 PA37014P PA37014PG ’ ' :
50 33,2 8,3 PA37016P PA37016PG 50 33,4 52,2 9.4 PA30216pr
63 42,0 10,5 PA37018P PA37018PG oz 42,0 ol n.7 Has0IE Y
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 MydTa
160 106,8 26,6 PA37028P  PA37028PG mm
355 65  PAI2008P  PAI2008PG
OTpesku 2m 25 34 385 65  PAI2010P  PA12010PG
W 32 42 44 80  PAI2012P  PA12012PG
El_ L 40 52 47 60  PAI2014P  PA12014PG
18,2 PA37208P l ! 50 65 52 50  PA12016P  PA12016PG
25 16,6 4,2 PA37210P 63 82 60 6,0 PA12018P PA12018PG
32 21,2 5,4 PA37212P ~d— 75 100 66 5,0 PA12020P  PA12020PG
40 26,6 6,7 PA37214P ~—D—r 90 120 72 6,0 PA12022P  PA12022PG
50 33,2 8,3 PA37216P 110 147 80 6,0 PA12024P  PA12024PG

125 163 88 6,0 PA12026P PA12026PG
160 = = = PA12028P PA12028PG
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MydTa nepexoaHas B/H YronbHUuK nepexogHoin 90°
o ToinT0 L e T2 e Tionsonin Tionconi ]

38 5 24 0 PA12512P  PA12512PG
32 20 29 42,5 30,5 PA12514P  PA12514PG

25-20 PA1371008 PA1371008G

32 25 34 450 290 PA12516P PA12516PG 82-25 PA1371210 PA1371210G
40 20 34 49,5 350 PA12518P PA12518PG
40 25 34 49,5 335 PA12520P PA12520PG
40 32 42 50,0 32,0 PA12522P PA12522PG
50 20 29 545 40,0 PA12524P PA12524PG YronbHuk 90° BP/HP
50 25 34 545 385 PA12526P PA12526PG :
50 32 42 545 365 PAI2S20P PAI2S20PG - N (v —[KoaGomit |Komoopei
50 40 52 54,5 34,0 PA12530P PA12530PG : 20 PA13608P PA13608PG
63 20 - - - PA12531 ~ PA12531G b 25 PA13610P PA13610PG
63 25 34 650 49,0 PA12532P PA12532PG 0 % PA13612P PATAEOPG
63 32 42 650 47,0 PAI12534P PA12534PG
63 40 52 650 44,5 PA12536P PA12536PG
63 50 65 650 41,5 PA12538P PA12538PG
75 50 65 67,5 435 PA12540P PA12540PG
75 63 82 71,5 44,0 PA12542P PA12542PG o
90 63 100 82,0 52,0 PA12544P PA12544PG YronbHuk 45° BP/HP
90 75 100 82,0 52,0 PAI12546P PA12546PG
1 63 - - - PA12549P  PA12549PG mnm
1o 75 - - - PA12547P  PA12547PG 255 10,5 29,0 PA13808  PA13808G
10 90 120 93,0 60,0 PA12548P PA12548PG 25 34 30,0 140 33,0 PA13810  PA13810G
125 110 - - - PA12550P  PA12550PG
MydTa nepexoagHas KpecToBuHa
R e AToS1008 P e 10, e [ 12 e Tioncensin Jkoncopuin ]
32x20 PA1261208 PA1261208G
32x25 PA1261210 PA1261210G 25 34 31,0 150  PAI7010P  PA17010PG
40x20 PA12614008 - "f 32 42 36,0 18,0 PA17012P PA17012PG
40x25 PA 19614010 i} 40 50 PA17014 PA17014G
40x32 PA12614012 -
50x20 PA12616008 - KpecTtoBunHa nepexoaHas
50x25 PA12616010 - ~—L—
50x32 PA12616012 - doww  [koaGeni |
50x40 PA12616014 - 25x20 PA17521
63x20 PA1261808 - 32x25 PA17532
63x25 PA12618010 - 40x25 PA17542P
63x32 PA12618012 -
63x40 PA12618014 - 40x32 PA17543
63x50 PA12618016 -
160x110 PA12612824 - -
;" TpOWHUK ABYXMJIOCKOCTHOM
YronbHuk 45° |
20 PA17308P PA17308PG
25 PA17310P PA17310PG
20 PA13508P PA13508PG
25 PA13510P PA13510PG
32 PA13512P PA13512PG
40 PA13514P PA13514PG
50 PA13516P PA13516PG
63 PA13518P PA13518PG
75 PA13520P PA13520PG
513?0 lﬁﬁ]gggiﬁ PA13522PG \\ OGBOA KOPOTKUI C MychaMM
125 PA13526P - 1 d EI!_
160 PA13528P - & / N PA16116P PA16116PG
25 PA16118P PA16118PG
o 32 PA16120P PA16120PG
YronbHuk 90
mm
~Z- 25,5 PA13008P  PA13008PG
25 34 30,0 140 PA13010P  PA13010PG
AN 32 42 36,0 18,0  PA13012P  PA13012PG .
f A\ 40 52 40,5 20,0 PA13014P  PA13014PG
_l v 50 65 49,5 26,0 PA13016P  PA13016PG S \ X
63 82 59,5 32,5 PA13018P  PA13018PG
= 75 100 635 390 PA{3020P  PA13020PG L ¥ L m-
. 90 121 79,5 46,5  PA13022P  PA13022PG W 225 PA16008P PA16008PG
P 110 147 93,0 56,0 PA13024P  PA13024PG N gg ggg 42 gg PA12812P PA1281(2>P2
125 - - - PA13026P PA13026PG R 5,4 PA16012P PA16012P
160 - - - PA13028P  PA13028PG ‘\\. 40 390 6,7 80 PA16014P PA16014PG

44 45




46

\(P ROAQUA - TEXHWYECKMIA KATANOT

Onopa

16 PA18006P
20 PA18008P
25 PA18010P
32 PA18012P
40 PA18014P
50 PA18016P
63 PA18018P
Onopa aBonHas

20 PA18508P
25 PA18510P
32 PA18512

Onopa c 3awenkon

dvv__[KonGensii___|Koncepuit |

20 PA18908
25 PA18910
32 PA18912
40 PA18914
50 PA18916
63 PA18918

KomMmneHcaTtop

. wmv I wm [z wm | KonGenwii | Kon cepuii |

20 200 205-210  PAS54008P PA54008PG
25 205 200-205 PA54010P  PA54010PG
32 215 195-200 PA54012P  PA54012PG
40 225 180-210 PA54014P  PA54014PG
BypT ANUHHBbIN

rm-

PAG4000P PAG4000PG
BypTt non ¢pnavew, PN10
D1
mmm
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 1 108 125 PA51190 PA 51190G

110 61 66 12 131 150 PA51110 PA51110G

125 - - - - - PA51125 -

160 - - - - - PA51160 -
®dnavey 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

dvm____[KonGenwin _____|Koncepuii

PA18006PG
PA18008PG
PA18010PG
PA18012PG
PA18014PG
PA18016PG
PA18018PG

dvm___[KonGensii_____|Koncepuin |

PA18508PG
PA18510PG
PA18512G

PA18908G
PA18910G
PA18912G
PA18914G
PA18916G
PA18918G

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

d»

KomnnekTt 6ypTt u pnaHey EN 1092

dwm  [KogGemoin  [Kogcepwii |
20 PA56020 -

25 PA56025 -

32 PA56032 -

40 PA56040 PA56040G
50 PA56050 PA56050G
63 PA56063 PA56063G
75 PA56075 PA56075G
20 PA56090 PA56090G
110 PA56110 PA56110G
TpoOnHMUK
mzlm

PA14008P

25 34 62 15 O PA14010P

32 42 72 18,0 PA14012P

40 52 81 20,0 PA14014P

50 65 99 26,0  PA14016P

63 82 119 32,5 PA14018P

75 100 139 39,0  PA14020P

90 121 159 46,5 PA14022P

110 147 186 56,0 PA14024P

125 - - - PA14026P

160 - - - PA14028P

TponHuK nepexomloﬁ

z1, Koa Kop, cepbiii
MM | MM 6enb||/| me

34 29 31
34 29 -

42 29 36
42 29 36
42 29 36
42 34 36
42 42 36,5
42 34 36
52 33,5 445
52 43 44
52 43 44

PA14008PG
PA14010PG
PA14012PG
PA14014PG
PA14016PG
PA14018PG
PA14020PG
PA14022PG
PA14024PG
PA14026PG

16 5

16,5 16,5
18 15
18 16,5
18 18
18 15
19,5 24
18 18
21 25,5
23 24
23 22
22 32
22 29,5

PA14520P
PA14521P
PA14522P
PA14530P
PA14531P
PA14532P
PA14533P
PA14534P
PA14535P
PA14540P
PA14543P
PA14541P
PA14544P
PA14542P
PA14559P
PA14550P
PA14551P
PA14552P
PA14560P
PA14562P
PA14563P
PA14564P
PA14565P
PA14570P
PA14571P
PA14572P
PA14573P
PA14574P
PA14578P
PA14580P
PA14582P
PA14584P
PA14586

PA14596P
PA14598P
PA14600P

PA14518PG
PA14520PG
PA14521PG
PA14522PG
PA14530PG
PA14531PG
PA14532PG
PA14535PG
PA14534PG
PA14535PG
PA14540PG
PA14543PG
PA14541PG
PA14544PG
PA14542PG
PA14559PG
PA14550PG
PA14551PG
PA14552PG
PA14560PG
PA14562PG
PA14563PG
PA14564PG
PA14565PG
PA14570PG
PA14571PG
PA14572PG
PA14573PG
PA14574PG
PA14578PG
PA14580PG
PA14582PG
PA14584PG
PA14586G

PA14596PG
PA14598PG
PA14600PG
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3arnywka

mm_m-

25,5 PA15008P PA15008PG

1 e 32 42 32,5 PA15012P PA15012PG e | yP p
| 40 52 38,5  PAI5014P  PA15014PG I m
: 50 65 44,0 PA15016P PA15016PG T : PA22008P  PA22008PG
' 63 82 52,0 PA15018P PA15018PG o N—— 20 3/4" 4o o 12 o PA22010P  PA22010PG
— d— 75 100 59,0 PA15020P  PA15020PG l ) 25 1/2" 40,0 9,0 PA22012P  PA22012PG
—o0o— 90 121 60,5 PA15022P  PA15022PG t 25 3/4" 40,0 8,0 PA22014P  PA22014PG
110 147 72,0 PA15024 PA15024G i 32 172" - - PA22015P  PA22015PG
g 32 3/4" 57,0 18,0 PA22016P  PA22016PG
> 32 1" 57,0 18,0 PA22018P  PA22018PG
40 1" - - PA22020P
‘ MydTa KOM6MHMpOBaHHaSI BP nopg knioy
77
| ]| 3armyukapeatGosaaHP G 6 e Lo non 1L e konconanlocopus ]
| [d vm_ |G, inch _[KoaGenwit |Koacepsit | ; b Vi a3 prssosor  pAzscaopa
| 20 1/2 PA15508P PA15508PG | 40 11/2" = PA22521P PA22521PG
; 25 3/4" PA15510P PA15510PG , 4 50 11/2" 655 PA22522P PA22522PG
—3— : 50 2 - PA22523P PA22523PG
: 63 2" 77,0 PA22524P PA22524PG
. 75 21/2 83,5 PA22526 PA22526G
- d— 20 3" 1040  PA22528 PA22528G
110 4 1050  PA22530P PA22530PG
<G
= ! MydTa KoOMOMHUpoBaHHaa HP
7 PP-R my¢ra passemHas ! mm
/ nnactukoeasa PN10 | ) PA23008P PA23008PG
§ - i 20 3/4 54 o 14 5 39 5 PA23010P  PA23010PG
dwv  [Lwm  [KoaGemsit o ; 25  1/2' 540 160 380 PA23012P PA23012PG
20 26,5 PA19008 1 25  3/4" 54,0 16,0 38,0 PA23014P PA23014PG
25 it PA19010 y = gg ;ﬁ: 60,0 18,0 42,0 Eﬁggg}gﬁ Eﬁggg}gig
82 36,0 PA19012 L 32 1" 600 180 420 PA23018P PA23018PG
40 - PA19014 40 1" - - - PA23020
50 - PA19016
63 - PA19018 ‘ G MydTa KOMGMHMpOBaHHaﬂ HP nop kniouy
= | f Elm-
! PA23518P  PA23518PG
! 4 40 1 1/4" 84,0 PA23520P  PA23520PG
w 40 1172 PA23521P  PA23521PG
| 50 11/2" 85,0 PA23522P  PA23522PG
: - : 50 2" PA23523P  PA23523PG
d PacnpepenutentHeiii 610k ans ~—d—] 63 2" 102,0  PA23524P  PA23524PG
cUCTeM BOAOCHabXenms 3 180 pAzszs  pAziseac
4 m 110 4 1280  PA23530P  PA23530PG
: 25 3/4 PA63012P PA63012G
MydTa KOM6I/IHI/IpOBaHHa'iI pa3sbemHasn BP
q m-
- i > PA20008 PA20008G
. 20 3/4" - PA20010 PA20010G
N 20 1" - PA20011 PA20011G
! 25 1/2" - PA20012 PA20012G
. 25 3/4" 18,0 PA20014 PA20014G
| 25 1" - PA20015 PA20015G
¢ PacnpepenutenbHblii 610K ANS cUCTEM e > . NP I — oo
Il BOAOCHa0XEeHNs n oTonJieHns 32 11/4" = PA20019 PA20019G
' E I T [T 40 B o |PADOODY | PASOOBIG
L ElA e T 40 1120 - PA20021 PA20021G
PA63010P PA63010PG 50 112" 76,0 PA20022 PA20022G
50 2" - PA20023 PA20023G
63 2" 85,0 PA20024 PA20024G
75 21/2" - PA20026 PA20026G
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\(P ROAQUA - TEXHWU4ECKMI KATANOT PP-R TPYBbI M ®UTUHIU 411 BOBOCHABXXEHWUS U OTOMNEHMS

MydTa KOM6MHMpOBaHHas| pa3bemHas HP YronbHMK KOMOMHUPOBaHHbIN ¢ KpenneHuem BP

. OTECTTEETEETTET Lo T T o o o i o [
T PA21008 PA21008G | inch MM |MM |MM |MM |MM | MM
20 3/4" - PA21010 PA21010G N 1,:.? 20 12" 35 29 35 27 15 21 11 PA28008P PA28008PG
20 9 - PA21011 PA21011G - 256 1/2" 35 34 37 30 17 23 14 PA28012P PA28012PG
: 25 1/2" - PA21012 PA21012G
! _ 25 3/4" 18,0 PA21014 PA21014G
25 1" - PA21015 PA21015G
. 32 3/4" = PA21016 PA21016G
| 32 1" 20,0 PA21018 PA21018G
T 32 11/4" - PA21019 PA21019G
-<d > 40 11/4" 70,0 PA21020 PA21020G
40 11/2" - PA21021 PA21021G -
50 11/2" 83,0 PA21022 PA21022G YrosibHMK KOMOUHNPOBaHHbIN ¢ KpenneHuem HP
50 2" = PA21023 PA21023G
3 G. o EE EE Ll L Ll e
75 21/2" - PA21026 PA21026G inch MM | MM | MM [ MM [ Mm | MM | Genbin
20 1/2" 35 29 1 PA28108P PA28108PG
25 1/2" 35 34 37 17 PA28112P  PA28112PG

MydTa c HaKknagHoO rakon

e LGunch T lz el Kon Genuia JKon copuri

PA29008  PA29008G
20 3/4 34 O 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 YronbHuUkK 6amnacHbi anga cmecurtensa BP
32 11/4" 42,0 18,0 PA29019 PA29019G
(dvwm  |Ginch  |KonGemwit |
20 1/2" PA13912

YrosibHUK KOMGMHMpOBaHHblﬁ BP

m
1/2 14 5 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

|
e

YronbHUK 6anacHbii ana cmecutens HP

32 120 - - - PA26015  PA26015G .
32  3/4" 180 27,5 52,0 PA26016P PA26016PG (dvm _[Ginch  |KopGemwit |
32 1 18,0 30,5 67,0 PA26018P PA26018PG 20 1/2" PA13812
-G~ o o _
: YronbHuK KOM6VIHVIpOBaHHbIVI HP TpOVIHVIK KOM6MHMpOBaHHbIM BP

3 Em

PA27008P PA27008PG

VAR Kopg, Kop,
|nch MM MM MM 6enb|m cepbin

' = " PA24008PG
2 4" 145 31 PA27010P PA2
TN 1 2g %2 168 gog ggg PA27?)1(2)P pAnggig 3/4 31 0 40 0 16 5 29 0 PA24010P PA24010PG
32 12" - - - PA27015 PA27015G 25 3/4" 34 330 445 150 31,0 PA24014P  PA24014PG
| 32  3/4" 180 275 430 PA27016P PA27016PG 33 12 - - - - - PA24015  PA24015G
-l 32 1" 18,0 305 430 PA27018P PA27018PG 32 3/4" 42 27,5 520 95 365 PA24016P  PA24016PG

32 1" 42 30,5 67,5 12,5 34,0 PA24018P  PA24018PG

TpoiHuk K0M6m-|v|p03a|-||-|b|i7| HP

T S
inch MM 6enb||/| Cepbm

YronbHUK ¢ HaKUgHOM ramkomn

m_ PA25008PG
PA29208 PA29208G 3/4 28 O 35 0 14 0 50 0 PA25010P PA25010PG

20 3/4 PA29210 PA29210G 25 1/2" 34 32,0 38,0 16,0 53,0 PA25012P PA25012PG

25 3/4" PA29214 PA29214G 25 3/4" 34 32,0 40,0 16,0 55,0 PA25014P PA25014PG

25 1" PA29215 PA29215G 32 12" - - - = = PA25015

32 1" PA29218 PA29218G ! 32 3/4" - - - - - PA25016P PA25016PG

32 11/4" PA29219 PA29219G 32 1" 42 38,0 48,0 20,0 66,0 PA25018P PA25018PG
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TPOMHUK C HAKUAHOW rankomn

m

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

Pa3beMHOe coeaunHeHue

m
3/4" 265 PA72008  PA72008G

5 1" 31,0 PA72010  PA72010G

32 114" 36,0 PA72012  PA72012G

LUTyuep ¢ HaKMAHOM raunkom

e JGinch  JKon Somusi JKog copua

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

NMepexopn Ha PEX

WM MeTasnon1IacTUKOBYIO TPYOy

d1, mm (PEX)
20 16

PA76008P PA76008PG

EBpokoHycC
mm-
3/4 PA75010P PA75010PG

OOpaTHbIV KNnanaH

d v [KonGenwii _____[Koncepsin |

20 PA47008 PA47008G
25 PA47010 PA47010G
32 PA47012 PA47012G

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

LWaposow kpaH Standard

d,wv______|KonGenwin _____|Koncepwii |

20 PA44008 PA44008G
25 PA44010 PA44010G
32 PA44012 PA44012G
40 PA44014 PA44014G

CTtaHaapTHBbI NPoxop,

1 Waposbin kpaH Prime

dvm____|KonGenwii _____|Koncepuii |

20 PA40508 PA40508G
25 PA40510 PA40510G
32 PA40512 PA40512G

MonHbIi npoxop,

LLlapoBou kpaH Ultra

m_

63 0 14 5 PA40008 PA40008G
25 71,0 16,0 PA40010 PA40010G
32 79,5 18,0 PA40012 PA40012G
40 100,0 20,5 PA40014 PA40014G
50 = = PA40016 PA40016G
63 - - PA40018 PA40018G
75 = = PA40020 PA40020G

MonHbIN Npoxoa,

LLlapoBO#i KpaH c py4Koin-6abo4koi

dw ___________[KonGenoin |
20 PA44508

CraHaapTHbIV Mpoxop,

KnanaH (BeHTUNb) C XpOMUPOBAHHOMN
PYKOSITKOMN
m-
27,5 PA43008 PA43008G
25 77 27,5 PA43010 PA43010G
32 - - PA43012 PA43012G

KnanaH (BeHTUNb) TPUIIMCTHUK
C XPOMMPOBAHHON PYKOSATKOW

dwa _____________[KonGenii |

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

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

YHuBepcanbHblii HACTEHHbIA KOMMJIEKT

EIM_

1/2 PAG0008 PAG60008G
25 1/2" PA60010 PA60010G
,Fl — l_i
rd
Nitol- T 1ol '+
=@t T O
ls*

dunsTp ceTtyaTbivi BP-BP

20 PA440008 PA440008G
25 PA440010 PA440010G
32 PA440012 PA440012G
40 PA440014 PA440014G

®dunbrp ceTyaTtbii BP-HP

_ - [D,vm  |KonGenwin  |Komcepwii |
LLlapoBo# KpaH Ana paguaropa (yrnoaou) 20 PA450008 PA450008G
25 PA450010 PA450010G
rm- 32 PA450012 PA450012G
1 /2 PA42108 PA42108G 40 PA450014 PA450014G
25 3/4" PA42110 PA42110G
KonnekTtop
Yuncno > o
A e
25x20 2 PA6710208P PA6710208PG
25x20 8 PA6710308P PA6710308PG
25x20 4 PA6710408P PA6710408PG
40x20 2 PA6714208P  PA6714208PG
= 40x20 3 PA6714308P  PA6714308PG
yroanMK KOM6"H"POB?HHHM 40x20 4 PA6714408P PA6714408PG
C KpenneHnem gBoOMHOMN BP
m-
1/2" PA280008P PA280008PG 3arnywka gns KosseKropa
25 1/2" PA280012P PA280012PG
20 PA671000P PA671000PG
P o 40 PA671400P PA671400PG
& YronbHMK KOMOMHUPOBAaHHbIN Sarnyuwika ans KonnekTopa
4 c ernnel-wleM ABOMHOM HP C BO3yXOOTBOAYUKOM
Kon Genoi
| o G o Tosenu  Tioncepun CETR [T
(3 2 Chooes: ChoTioeore
. 25 1/2 PA280112P PA280112PG
U —
< \ YcTaHOBOYHAaq nNnacTtuHa

200 PA91100
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KomnnekT cBapo4HOro obopynoBaHus

1500 CM-01

B KOMNNeKT BXoauT:

1. MeTtannnyecknin aumk

2. CBapo4HbIi annnapar

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

4. Pesak

5. CtaHuHa (annapar, KOMMNIEKTyeTcs CTPYOLIMHOWM)

KomMmnnekT ceapo4yHoro o6opyaoBaHus

1500 CM-02

B KoMnnekT BXoauT:

1. MeTtannnyecknin auimk;

2. CBapoyHbIl annapar;

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

KomMnnekT cBapo4HOro obopynosaHus

2000 CM-04

B KOMNNeKT BXoauT:

1. MeTtannnyecknin auwmk

2. CBapoyHbIi annnapar

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

Hacapku Kk cBapo4YHOMY annaparty

Dv Ko |

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

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

HoXXHuubl

16-42 48 ANT-PC-301
Pe3ak

50-75 10 PPC-75

3a4MCTHON UHCTPYMEHT

ow ______________Jka

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

Topuesartenb gna Tpyo DUO
owv . [Koa_

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

3a4MCTHON UHCTPYMEHT
ana nepdoparopa

Dvm______________Jkon |

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

63 PA52512
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NPUMEP PACNOJIOXXEHUA PACNPEAEJIUTENbHbIX
BJIOKOB AJ19 CUCTEM BOAOCHABXXEHUA
U OTOIJ1IEHUSA

PacnpepenutenbHbln 610K NPUMEHAETCA B cUCTEMax BOAOCHabxeHus. HaHeceHHble undpsbl | 1 |l nokasbiBaloT
NPUHaOEXHOCTb MECT MOAKIIIOHYEHNS pacnpeaenmTenbHbiX 6110koB. OHM NpegHa3HavYeHbl 41 061er4eHns MOHTaxa.
Hannuve [ononHUTENbHLIX OTBOAOB B pacrnpenenutenbHoM 6oke OaeT BO3MOXHOCTb A1 MPUCOoeauHeHns
6onbLUero Yncna TpybonpoBoAoB, HANPUMep, LIMPKYISLMOHHOIO TpybonpoBoaa.

[opsiyas Booa NogaeTcs Mo CUCTEME BHYTPEHHMX TPYOOMNPOBOAOB K KpaHaM Hapsay C XONOAHOM Bogoi. Hecmotps
Ha 06a3aTesibHYI0 TenaoM3onauuio Tpyd ¢ ropsyen Bogomn, B TedeHne 8-10 yacos, noka Bbl €0 He Mosb3yeTech,
BoAa B Tpybax ycneBaeT OCTbITb. ECcnu paccrtosHme oT 6oinepa Ao KpaHa 6osblioe (Hanpumep, BEPXHUN aTax),
TpebyeTcs CnuTb BOAY U3 KpaHa B Te4eHune 3-5 MyHYT, noka oHa He CTaHeT Tension. Ecnv nocToaHHO cnnBatk BOAY,
HET HMKAKOro >enaHus, To Bam Heo6xoaMMO BblOpaTb CUCTEMY C PELMPKYNISLMEN ropaYen BoAbl. [aa 3Ton uenu
Hauny4dLLMM 06pa3oM NOAXOANT pacnpenenuTenbHbIn 610K A8 BOAOCHAGXEHNS.
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XonodHas [ opa4as XonodHas [ opa4as
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N | | 4 W —
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DN 25 x 20 @ § i
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opAYas opa4aq ‘
Boda e e Boda
T &
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