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BecwymHas BHyTpeHHsasa HapyxHas JpeHaxHble
KaHanmMsaums KaHanmsaums KaHanmsaums CUCTEMBI
3ABO/4 «NMPO AKBA»

3aBop «[Mpo AkBa» OOVH U3 KPYMHEWLNX POCCUICKMX MPOU3BOAUTENEN, KOTOpbI 6onee 17 net BbinyckaeT
TPYOONPOBOAbLI U3 NOAVNPONUIAEHA N NOANITUNEHA A1t BHYTPEHHUX Y HAPYXHbIX CETEN MHXEHEPHbLIX KOMMYHUKALIA.
MNpeanpusTie OCHALLEHO COBPEMEHHbBIM BbICOKOTOYHbIM €BpOMnencknm obopyaoBaHveM. Ha 3aBoae paboTaer
atTecTtoBaHHasa nabopatopus, B KOTOPOW CNeasaT 3a Ka4eCTBOM BCEN NPOAYKLMK, BbiMyCKaeMolr Ha NpeanpusTUn.
Brnarogapsi MOCTOSIHHOMY KOHTPOMIO, NPOAYKLUMS, NPOW3BOAMMAs 3aBOAOM, COXPaHAET CTabubHO BbICOKOE
kayecTBo. MonunponuneHosble Tpybonposoasl 3aBoaa «po AkBa» BOLLAW B MPOrpaMmy nNo MMMOPTO3aMeLLEeHNIO.
Bce npoaykums, Bbinyckaemasi npegnpusatmem, nMmeeTt cpok rapaHtum 10 net. Cucrtema MeHepXMeHTa kayecTsa
3aBOoAa COOTBETCTBYET MexayHapogHomy ctaHgapTty ISO 9001:2015 v ero otedectBeHHOMy aHanory FOCT P
MCO 9001:2015.

NMPOU3BOACTBEHHASA JIABOPATOPUSA

MNpownsBoacTBeHHas naboparopus npeanpusaTma 3aBof, «[po AkBa» — CTPYKTYPHOE noapasneneHne ¢ GyHKUnaMn
NPOBeAEHNS TEXHNYECKOrO KOHTPOJISA HA BCEX CTaAMSAX TEXHOMOMMYECKOro npoLecca NporM3BoACTBa MPOAYKLNN.
3aBop, «[po AkBa» OCHALLEHO COBPEMEHHBLIMWN U3MEPUTENbHBIMK NMpUbopamn 1 060pyaOBaHNEM OJ151 TECTUPOBAHUS
NPOAYKLIMM 13 MOANMEPHbIX MaTepuanos BeayLmx esponenckmx npondsogutenen (ZWICK; BINDER; SCITEQ). Jla6o-
paTtopusi attecTtoBaHa PBY «["ocynapCTBEHHbIN PernoHanbHbIN LIEHTP CTaHaAPTM3aLLMK, METPOIOTMN U UCTIbITAHWI B
MockoBCKoOI 061aCTV» Ha HaNM4yMe YCNoBUA, HEOOXOANMbIX LS BbINMOHEHVS UISBMEPEHWNIA U UCMbITAHWIA B 3aKPEneH-
HoW 3a nabopatopuren 0bnacTn AeATENLHOCTN B COOTBETCTBUM C TpebosaHusamu FOCT P MICO/M3K 17025-2006.




\(P ROAQUA - TEXHWYECKMIA KATANOT

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1.1. BBegeHue

TpyObl 1 cOoedNHUTENbHbIE OeTann [0S CUCTEM FOpsHero M XOJIOAHOro BOAOCHAOXeHUs W OTOoMjeHust m3
nonunponuieHa obnagaloT PSAOM NPEenMyLLECTB:

* YCTOMYMBOCTbIO K BLICOKMM TEMIMEPATypaMm;

* BbICOKMMU CaHUTAPHO-TMIMEHNYECKMMN CBOMNCTBAMMU;

* LUYMOMOMOLWAKLWVMN CBONCTBAMMU;

+ abCOoNOTHOM KOPPO3MOHHOW CTONKOCTbIO;

* XMMMYECKOWN CTOMKOCTbIO Honee 4emM K TPEMCTaM BeLLLECTBaM 1 PacTBOpaM;

* r1aakon N HeM3MeHSIEMOI BO BPEMEHW BHYTPEHHEN MOBEPXHOCTLIO CTEHKM TPYObI;

* MPOCTOTOM MOHTaXHbIX U PEMOHTHbIX PaboT;

* TeNOM30NALMOHHbLIMM CBOMCTBAMM.

1.2. MaTepuan

MonunponuneH - TEpMONAACTUYHbBIV MONIMMEP, KOTOPbIV NOyYaloT NyTeEM MNOJMMEPU3aLVn ra3a nponuaeHa, MMelo-
wero xmmmyeckyto popmyny CH2=CH(CH3).

M3 Bcex popM nonmnponuieHa Hanay4wmmm Guruanko-MexaHn4eckMmMm xapaktrepnctnkamm obnagaeT n3otaktmye-
ckas dopma, MakpoMOJeKysibl KOTOPOM MMEIOT CNPasbHYIO KOHdopMaumio. M3oTakTniyeckmin nonnnponuieH 6oia
BnepBble nony4eH B 1954 roay.

MonunponuneH NpomM3BOAAT MYTEM MNOAMMEPUI3ALUM ra3a MponuiieHa, MMEIOWEro XUMUYECKYlo dopmyny:
CH2CHCHS3.

MonunponuneH umeeT cneayowme Mmoandukaunm:

* romononaumep nponunexHa (tun 1) PP-H;

+ cononmMepsbl NponuneHa n atunexa (tun 2) PP-B — 6nokcononumep;

+ CTATUCTUYECKNIA COMOSIMMEP NMPONMIeHa ¢ 3TUeHoM (Tun 3) paHZOM ConoIMMEp — n3HavasibHo 0603Havancs kak
PPRC - nonvnponuneH paHaoM cononumep, B aAanbHeiemM abpuBmaTtypa Obina cokpateHa no PP-R.

Tpy6bl 1 duUTUHIM ana BogocHabxeHus PRO AQUA nponssoasaTtcs n3 3-ro tmna noavnponuieHa — paHaoM cono-
nnmepa PP-R-100 (MRS 100).

Panpom cononumep PP-R nonyyaetcsa nyTém Habopa MOJIEKyY NponuiieHa n aTuneHa B 6ecnopsgoyHoOM X coyeTa-
HUW N NPEACTaBNSAETCS cneayoLen rpaduyeckon Gopmynoin:
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[ns paboTbl C NOANNPONUIIEHOBLIMU TPYOaMK HY>XKHO 3HaTb ClieayloLmMe TEPMUHBI U ONpeaeneHns:
eTepMonnacTu4Hbie MaTtepuansl (TepmonnacTtbl). [pynna MNOJMMEPHbLIX MaTepuasnoB, KOTOpble Mpu
HarpeBaHuu Bbille TeMNepaTypbl MIaBeHNS COXPAHSIOT CNOCOBHOCTb Nepexoaa B BA3KOTEKYYEE COCTOSTHUE.
ecpenHuii HapyXHbii auameTtp dcp, MM: YacTHoe OT AeNeHus OJIMHbI OKPYXXHOCTU TpyObl, M3MEPEHHOM Mo
Hapy>XHOMY AnaMeTpy B It0OOM NONepeyHoM ceveHmnn, Ha Yncno (= 3,142), okpyrneHHoe B 60bLLYy0 CTOPOHY 0 0,1 MM.
°* HOMMHAaJIbHbIN HAPYXHbIA guameTp d, Mm: YCNOBHbIV pasmep, NPUHATLIA Ana knaccudukaumm Tpyé na
TEPMOMNACTOB M BCEX COCTaBMSOLINX 3IEMEHTOB CUCTEM TPyOOMPOBOAOB, COOTBETCTBYIOLINIA MUHUMANbLHOMY
[OMYCTMMOMY 3HAYEHUIO CPEOHEr0 HAPYXXHOMO AMameTpa Tpyobl.

* HOMMHAaJIbHaA TOJILLMHA CTEHKM €, MM: YCJ/IOBHbIN pa3mep, COOTBETCTBYIOLLMIA MUHUMANIbHOM JOMYCTUMON
TONLLUMHE CTEHKWN TPYObI B N110O0I TOUKE ee NonepeyHoro CeYeHus.

°* MMHMUMAaNbHaga anutenbHasa npoyHocTb MRS, MINa: XapaktepucTtuka matepuana Tpybbl, YACEHHO paBHas
HaNPSXKEHUIO B CTeHKe, BO3HMKAoLWEeMy Npu OeNCTBUX MOCTOSIHHOrO BHYTPEHHEero AaBfieHus, koTopoe Tpyba
cnocobHa BblaepxXaTb Npu HUXHEM AoBepuTenbHOM nHTepsane 97,5 % B TedeHne 50 net npu Temneparype 20 °C,
okpyrneHHomy no MOCT 8032 go Gnvkaiwero HuKHero 3HadeHns psga R 10, ecnuv 3HadeHne HanpshkeHus He bonee
10 MMNa, vnn psaa R 20, ecnu 9710 3HaveHne 6onee 10 MMa.

1.3. TepMmuHbl M onpepeneHvs

* pacuyeTHoe Hanpsh)xeHue s, MMa: [lonycTumMoe HanpsixeHne B cTeHke TpyObl B TedyeHne 50 net npwu
Temneparype 20 °C ¢ yueToM KoadppuumeHTa 3anaca npovyHoctn C, onpenensemoe no cnenyouien popmyne ¢
nocneayowmnm okpyrneHmem no NOCT 8032 po 6amxanwero HUXxXHero 3HadeHns psga R 10, ecnm 1o 3HaveHne
He 6onee 10 MMa, nnu psana R 20, ecnu oHo 6onee 10 MIMa.

os=MRS/C, (1),

roe MRS — MuHMManbHas onmMtenbHas NpoYHoCTb, MIMa;

C - koadpduuUMeHT 3amnaca NPOYHOCTU, Oe3pa3mepHas BenmyMHa, MMetlolas 3HadeHne O6osbluee eanHuLbI,
y4nTbiBaKoLWAaa 0CoOEeHHOCTM aKcryaTtaumm TpybonpoBoaa, a Takxke ero CBOWCTBA, OT/IMYAIOLLMECS OT YHTEHHbIX
npu pac4ete MRS.

cepus Tpyd S (HoMuHanbHas): beapasmepHas BennymHa, onpenensemMas Kak OTHOLLEHWE PpacyeTHOro HanpsXXeHns
0S K MakCmanbHOMyY A0ONyCTUMOMY paboyemy nasneHuio PPMS.

* cTaHpapTHoOe pa3MmepHoe oTHoweHue SDR: be3pasmepHas BenM4MHa, YMCNEHHO pPaBHAss OTHOLLIEHWUIO
HOMWHANbHOIO HaAPYXHOro anameTpa Tpyobl d K HOMUHANBHOW TOMWMHE CTEHKM e. 3HadeHuss SDR n S cesa3aHbl
crnenyLyM COOTHOLLEHMEM:

SDR=2S+1, (2)

roe S — cepus TpyO.

°*MaKCcMManbHOe AonycTumMmoe padouee gasneHue PPMS, MMa: MakcumasnbHoe 3Ha4eHne NOCTOSIHHOIo
BHYTPEHHErO AaBneHns Boapl B Tpybe npu temneparype 20 °C B TedeHune 50 net, okpyrneHHoe no MOCT 8032 po
6nmxarero HUXHero 3aHadeHms paga R 10, ecnv 910 3HadeHune He 6onee 10 MMa, nnn psaa R 20, ecnn oHo 6ornee
10 MIMa, cesA3aHHOE C cepuein Tpyd S cneayowmM ypaBHEHNEM:

PPMS =0s /S, (3)

rae 0S — pacyeTHOE HanpsXeHne;
S - cepus Tpyb.

HOMUHanbHoe aasnexHne PN, 6ap: YcnoBHas BennymHa, npuMeHsiemMas ans knaccudukaumm Tpyd n3 TepMonnacTos,
YNCNEHHO PaBHas MakCMMasbHOMY OOMYCTUMOMY paboyemy AaBneHuio, BbipaxeHHoMy B 6ap (1 6ap = 0,1 MMa).

°* MakcuMaNibHOe paGouee faBJieHUe NpU NOCTOSSHHOU Temneparype MOP, MMNa: MakcumarnbHoe
3Ha4yeHVe MNOCTOSIHHOrO BHYTPEHHEro AaBfeHus BoAbl B TPybOMNpoBOAE B TeYeHME cpoka cnyxbbl 50 ner,
onpegensemoe no cneayowen popmyne:

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

roe MRS — MuHMManbHas onmMtenbHas NpoYHocTb, MIMa;

C - k0a(pPUUMEHT 3anaca NPOYHOCTU;

SDR - cTaHgapTHOE pasMepHOe OTHOLLEHUE;

Ct — K03 PULNEHT CHMXEHUA MakCUManbHOro paboyero aaBneHus npu temnepatype Boasl 6onee 20 °C
MakcuMasnbHoe pabodyee OaBieHWe Mpu NepeMeHHOM TemMnepaTypHoM pexume Pmakc, MlMa: makcumanbHoe
naBfieHne Boabl B Tpybe npu 3aAaHHbIX YCNOBUSIX 3KCMyaTaummn, onpenensemMoe no cneayoulei popmyne:

Pmakc=00/S,

roe o0 — pacyeTHOe HanpsikeHue B CTeHke Tpybbl, MIMa, ona 3agaHHOro kiacca akcrnayaraumu, onpenensemoe
no npaswuny MaiHepa;

S - cepusa Tpyb.

* Henpo3pa4yHoCcTb TPYO H, %: OTHOLEHMEe CBETOBOro NoToka, npoLleawero Yyeped obpaseLl, K CBETOBOMY
MOTOKY NCTOYHMKA, BblpaXXeHHOe B NpoLeHTax.

1.4. OCHOBHbIE NapaMeTpbl U pa3Mepbl

1.4.1 HoMuHanbHbIN HapyXHbI anamMeTp Tpyd d m HOMUHaNbHasA TOMLWMHA CTEHKN TPYyObl € B 3aBUCUMOCTU OT
HOMWHaNbLHOW cepun S 1 CTaHOAPTHbIX Pa3MePHbIX OTHOLEHN SDR yka3aHbl B Tabnuue 1.

Yka3aHHble B TabnuLLEe HOMUHAMbHbBIE TONLWMHBI CTEHOK TPYO ONpeaensnnch no pacyeTHbIM CEPUSM.

1.4.2 [NpepenbHble OTKIIOHEHWSI CPEAHEr0 HAPYXXHOIO AnameTpa 1 A0onyCcTMmasi 0BasibHOCTb TPYO yka3aHbl B Tabnuue 2,
a npeaenbHble OTKNOHEHUS TOMLWMHBI CTEHKN — B Tabnuue 3.

1.4.3 Tpy6bl 13 PP-R BbinycKaloT B BUAE NMPSMbIX OTPE3KOB.

1.4.4 PacueTHasa macca Tpyd n3 PP-R, Hanbonee ynotpebnsemMbix cepuii NpuBeaeHa B NPUAOXEHNN A.
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PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

Ta6nuua 1

HoMMH. HapyXHbI
anameTp d

16

20

25

32

40

50

63

75

90

110

125

160

CrtaHpapTHoe pa3mepHoe oTHoweHue SDR

HomuHanbHag TonwmuHa cteHku e PP Tpyo

PP-R PP-R
3,3 2,7
4,1 3,4
5,1 4,2
6,5 5,4
8,1 6,7
10,1 8,3
12,7 10,5
15,1 12,5
18,1 15
22,1 18,3
25,1 20,8
-- 26,6

7,4

PP-R

2,2

2,8

3,5

4,4

5,5

6,9

8,6

10,3

12,3

15,1

17,1

21,9

1

PP-R

1,8

1,9

2,3

2,9

3,7

4,6

5,8

6,8

8,2

10

1,4

14,6

Ta6bnuua 2. MNpepenbHbie OTKIIOHEHUS
cpeaHero Hapy>XHoro gumeTpa
M gonycTtumMasi oBasibHOCTb TPYO

Ta6nuua 3. NMpepenbHbie OTKJIOHEeHUs
TOJILLMHBI CTEHKU TPYO

Matepuan Tpy6 HomuHanbHas MNpepensbHoe OTK/IOHEHne
HOMMH. TOJILLUNHA CTEHKN e TOJILWMHBI CTEHKMU (+)1
HapY>XXHbIN PP-R > < PP-R
AnameTtp d

Mpea. otkn." (+) OBanbHOCTb? 1 2 0.4
2,1 3 0,5
16 0,3 1,2 3,1 4 0,6
4.1 5 0,7
20 0,3 1,2 5,1 6 0,8
6,1 7 0,9

25 0,3 1,2 7,1 8 1
8,1 9 1,1
32 0,3 1,3 9,1 10 1,2
10,1 11 1,3
40 0,4 1.4 1,1 12 1,4
12,1 13 1,5
50 0,5 1,4 13,1 14 1,6
14,1 15 1,7
63 0,6 1,6 15,1 16 1,8
16,1 17 1,9

75 0,7 1,6 17,1 18 2
18,1 19 2,1
90 0,9 1,8 19,1 20 2,2
20,1 21 2,3
110 1 2,2 21,1 22 2,4
221 283 2,5
125 1,2 2,5 23,1 24 26
241 25 2,7
160 15 3.2 25,1 26 28
26,1 27 29

1 — TlpenenbHOEe OTKNOHEHME cpenHero HapyxHoro 1 — TlpenenbHble OTKIOHEHUSI TOJILWMHBLI  CTEHKMU

OnamMeTp COOTBETCTBYET rpynne A.
2 — OBanbHOCTbL cooTBeTCcTBYET rpynne N.

Mpumeyanua:

1. lpepenbHble OTKIOHEHUS CpeaHero HapyXHOro
amamMeTpa paccynTbiBAOTCA N0 cnenyowmm popmynam:
- rpynna A: (+0,009d), okpyrneHHoe go 0,1 mm;

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

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

2. Jonyctumyilo OBanbHOCTb TPyO paccyuTbiBalOT MO
cnenylowym popmynam:

rpynna N: (0,008d+l), okpyrneHHoe no 0,1 mm Tpyb B
oTpesKax, U3MepeHHas cpagy rnocne N3roToBIEHNS;
rpynna M: (0,024d), okpyrneHHoe go 0,1 mm Tpyb B
oTpesKax, U3MepeHHas cpaay Nnocne N3roToBJIEHUS.

cooTBeTCTBYIOT rpynne W.

Mpumevanua 1. MNMpepenbHble  OTKIOHEHUS  TOJILLMHbI
CTEHKM PacCYmTbIBAOTCH NO crieayoLern popmyne:

- rpynnaW: (0,1 e + 0,2), okpyrneHHoe o 0,1.
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PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1.5. TexHn4yeckmne TpedboBaHuns

1.5.1 XapakTepucTuku

1.5.1.1 Tpy6bl OOMKHbI UMETb MNAAKY0 HAPYXHYIO M BHYTPEHHIOK MOBEPXHOCTW. Ha Tpybax ponyckawTtcs
He3Ha4YUTENbHbIE MPOAOSbHBIE MOJSIOCHI U BOJIHUCTOCTb, HE BbIBOASILLME TOJLMHY CTEHKM TpyObl 3a npenens
[0ONyCKaeMblX OTKIIOHEHWUI. He [onyckaloTCs Ha Hapy>XHOW, BHYTPEHHEN M TOPLLOBOM MOBEPXHOCTSX My3blpw,
TPELLMHbI, PaKOBMHbI, TOCTOPOHHME BKIOYeHUs. Okpacka Tpy6 A0mkHA OblTb CMIOLHOM U PABHOMEPHOMN.

LiBeT Tpy6 6enblii nnn cepblii. Tpydbl 1 GUTUHIN CEPOro LBETa UMEIOT apTUKY/bl, 3aKkaHuYMBatoLmecs Ha byksy “G”.
BHeLwwHWin BUA TPYO A0MIKEH COOTBETCTBOBATL KOHTPOJIbHOMY 06pasLly, yTBEPXAEHHOMY B yCTAHOBJIEHHOM NOPSiAKeE.

Ta6nuua 4
LOEED T ,°C e T ,° [T ,'C L OGnacTb NpUMEHeHUs
aKcnyaTauum LD npuT pag? TOAL  M© T,..>roa ey npuT,_ pr
60 49 80 1 95 100 lopsiuee BogocHabxeHue (60 °C)
2 70 49 80 1 95 100 [opsivee BogocHabxeHune (70 °C)
30 20 HuskoTemnepatypHoe HanonbHoe
3 40 25 50 4.5 65 100 oTonneHve
20 25 BbicokoTeMneparypHoe
7 HarnosIbHOEe OTOoMNeHVEe
4 gg gg 70 2,5 100 100 HuskoTemnepartypHoe oTornneHme
oTONUTESIbHBIMK NpUGopamu
20 14
BbicokoTemneparypHoe
5 60 25 90 1 100 100 OTOMJIEHNE OTONMUTENBHBIMU
80 10 npubopamm

B tabnuue 4 NpuHSATHLI cneayoLlme 0603HavYeHns:

T~ paboyas Temneparypa unu KoMmOuHauusa Temnepartyp TPaHCNopPTUPYEMOI BOAbl, onpenensemMas 06nacTbio
NPUMEHEHNS;

T - MakcumasnbHas paboyas Temneparypa, AeNCTBME KOTOPO OrpaHNYeHO Mo BPEMEHN;

Makc

T - aBapuiiHas Temneparypa, BO3HMKaoLLLAasA B aBaPUINHBIX CUTyaUUsAX NMPU HAPYLLEHWM CUCTEM PEryNPOBaHMS.

asap

1.5.2 TpeGoBaHNS K HAAEXHOCTN

1.5.2.1 Tpy6bl U1 GUTUHIM N3 TEPMONIACTOB CNEAYET MNPUMEHATb B CUCTEMAX BOOOCHAOXEHUS U OTOMNEHUS C
TeMNepaTypHbIMU PEXUMaMn, yKasaHHbIMU B Tabnuue 4.

1.5.2.2 MakcumarnbHbIi CPOK Cnyx0bl TpybornpoBoda ANs KaxAoro kracca akcrnyaTauum onpenensieTcs
cymMMapHbIM BpemMeHeM paboTbl TpybonpoBoa npu temneparypax Tpab, Tmakc, TaBap n coctaBnset 50 net.
1.5.2.3 Mpun cpoke cnyxbbl MeHee 50 neT BCe BpPEMEHHble XapaKTepucTuku, Kpome Tasap, cnenyet
NPOMOPLMOHASIbHO YMEHBLUUTD.

1.5.2.4 MoryT ycTaHaBn1MBaTbCS APYrne Knacchl SKCnayatauum, HO 3Ha4YeHMS TeMnepaTyp A0JKHbl OblTb He Bonee
yKa3aHHbIX 4519 knacca 5.

OnpepeneHve pacyeTHbIX cepuii Tpyo
1.5.2.5 PacueTHble cepum ana Tpyb knaccos akcnayatauum 1-5 S’makc, no KoTopbiM ONpeaensitoT MUHUMANbHYHO
[ONYCTUMYIO TONLWMHY CTEHKM, PACCYUTLIBAIOT N0 popMye:

S’makc = 00 /Pmakc,

roe o0 — pacyeTHoe HanpsixxeHne B cTeHke Tpybbl, MIMa, ansa knaccos akcnnyatauun 1, 2, 3, 4, 5, onpenensemoe
no npasuny Mannepa;

Pmakc — makcumanbHoe paboyee pasnerue 0,4; 0,6; 0,8 unm 1,0 Mrlla.

MpumMeyaHue — ToSLLMHA CTEHKM TPYObI C 3aLMTHLIM C/IOEM CK/1aAblIBAETCSA U3 MUHUMASIbHOM AOMYCTUMOM TOSLLMHBI
CTEHKU U TONLLUMHbI 3aLLUUTHOrO CJ104.

1.5.2.6 lpu onpepeneHnn S’makc OKPYyrieHne npousBOAAT B MEHbLUYIO CTOPOHY A0 Gnuxailero 3HavyeHus
cepuin S, ykadaHHbIx 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 TonumHbl CTEHOK GUTUHIOB U3 TEPMOMNIACTOB A0KHbI OblTh HE MEHEe pacCHMTaHHbIX ANs TPYO TOro xe
TUNopasMepa 1 ycnoBui akcnayarauum.

1.5.3 TpeboBaHUSs K Cbipbio, MaTepuanam 1 KOMIIEKTYIOLLMM U3OENNAM:

1.5.3.1 nutenbHas NpoYHOCTbL MaTepunana Tpyd n GUTUHIOB NPy AENCTBMM NOCTOSIHHOIO BHYTPEHHENO AAaBEHNS
[OJIKHA ObITb HE MEHee 3aJaHHO STaNOHHLIMW KPUBLIMU 1 ypaBHEHUAMU, npuBefeHHbIMK B TOCT 32415-2013.
McnbiTaHnsa matepuana Ha COOTBETCTBME yKa3aHHbIM TPebOBaHUSM LOMKHbI MPOBOOUTLCS Ha obpasuax Tpyo,
M3rOTOBMIEHHbIX METOAaMu 3KCTPY3UM WUAN NUTbs MOA, AaBfIEHMEM Kak MWUHMMYM MpU ABYX Temreparypax u
MATW YPOBHSAX AaBNEHUA ANs Kaxaon Temnepatypbl. O6Llee KoMYecTBO UCMbITYeMbIX 06pasLoB Ha Kaxaon 13
TemnepaTyp A0JKHO cocTaBnsATb He MmeHee 30. Mpu nx UCnbITaHUM OOMXKHO ObITb 3aPUKCUPOBAHO HE MEHEE YeTbIpeX
paspyLueHunii obpasLoB Tpyd He paHee 7000 4 1 He MeHee 0gHOro paspyLleHus — He paHee 9000 u.

3HavyeHne MUHUManbHOM anuTenbHol npodHoctn MRS, MMa, cnepyeT onpepenaTb NyTeM 3KCTpanonsiuvm
pes3ynbTaToB ucneiTaHmin npu temnepatype 20 °C Ha cpok cnyxobl 50 neT.

1.5.3.2 [nsa nsrotoBneHns Tpyd 1 GUTUHIOB A0JKHbBI MPUMEHSATLCS CrieayoLlme MaTepuasibl MapoK U peuenTyp
COrNlacHO yka3aHHbIM B HOPMaTUBHbIX JOKYMEHTaX Ha U3aenus:

1.5.8.2.1 MonunponuneH pangomcononumep PP-R 80 - MRS He meHee 8,0 MlMa ¢ nokasatenem TekyyecTtu
pacnnasa, onpeneneHHbiM rno FOCT 11645 npwu (230 °C/2,16 kr), 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 n3rotoBneHns KOMOUHMPOBAHHBLIX GUTUHIOB O/MKHbBI MPUMEHSTLCS 3akNadHble AeTany U3 natyHu
mapok CW617N (J1C-59-2).

1.5.3.2.4 DnacTtuyHble YnaoTHUTENbHbIE KOJbLA A0/KHbI U3rOTOBNSATLCS U3 PEe3UHbI UK OPYrX 3/1aCTOMEPOB
B COOTBETCTBMW C HOPMAaTUBHbLIMU AOKYMEHTaMu KU obecrneynmBaTb MPOYHOCTb U FrEPMETMYHOCTb COeAVHEHUIA B
TeYeHue BCero yCTaHOB/IEHHOIO CpoKa aKkcryataumm Tpybonposoa.

1.5.3.2.5 Bce martepuanbl, NpMMeEHsiEMbIE AN N3rOTOBAEHUS TPYOONpPOBOAOB, TPAHCMOPTUPYIOWMX MUTLEBYIO
BOAY, A0JKHbI OblTb pa3peLleHbl 419 YKa3aHHOr0 NMPUMEHEHNs opraHaMmn 34paBOOXpPaHeHNs!.

1.6 TpeboBaHMsa 6€30NaCHOCTN U OXPaHbl OKpPYyXaloLlen cpeabl

1.6.1 NoxapHOo-TexHNYeckne xapakTepuUcTnkm Tpyd 1 GUTUHIOB N3 TEPMOMJIACTOB yka3aHhbl B Tabnumue 5.
MpumeyaHne — 3Ha4YeHUS MNOXAPHO-TEXHUYECKUX XapPaKTEPUCTUK OS5 KOHKPETHbIX PeuenTyp Cbipbs MOryT
YTOYHATLCSH B HOPMATUBHbIX JOKYMEHTaxX Ha U3aenus.

1.6.2 TpeboBaHus K noxapHoi 6e3o0nacHoOCTM TPyO U GUTUHIOB M3 TEPMONMJIACTOB, MCMOb3YEMbIX B CUCTEMAX
BOAOCHAOXEHNSA U OTOMNEHUS 30aHUIA U COOPYXEHU, AOMKHbI COOTBETCTBOBATL ykadaHHbIM B CHul 2.04.01 u
CHwull 21-01.

Tabnuua 5
MoxxapHO-TeXHNYEeCKne xapakTepucTukun Marepuan Tpy6 n puturroe PP-R
lpynna roptoyectun r4
lpynna BocnnameHsemMocTun B3
[biMoo6pasytoLas cnocobHOCTb a3
TOKCUYHOCTb NPOAYKTOB rOPEHNS T3
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1.7 TpaHCcnoOpTUpOBaHUE N XpaHeHue

1. 7.1 Tpybbl 1 GUTUHIM NEPEBO3AT NIOOLIM BUAOM TPaHCNOPTa B COOTBETCTBUM C NpaBuiamMu nepeBo3ku rpy3os
N TEXHUMYECKMMW YCNIOBUSIMU MOrpPy3kM U KPErjeHus rpy3os, OEeNCTBYOLWMMM Ha OAaHHOM BUAE TpaHcropTa.
TpaHcnopTupoBaHue cnenyeT NPou3BOAUTb C MakCUMasibHbIM WCMOJSIb30BAHMEM BMECTUMOCTU TPAHCMOPTHOIoO
cpencrea.

1. 7.2 Tpy6bl cneayet obeperartb OT yAAPOB M MEXAHUYECKMX HAarpy30K, a X NMOBEPXHOCTb OT HAHECEHMWS LaparuH.
Mpwn nepeBo3ke Tpybbl HEOBXOANMMO YKNaabiBaTb HA POBHYIO MOBEPXHOCTb TPAHCMOPTHLIX CPEACTB, NPeaoXpaHsas
OT OCTPbIX METANIIMYECKMX YITIOB 1 pebep nnatdopmbl.

1. 7.3 Tpybbl 1 GUTUHIY CNEAYET XPaHUTb B HEOTAMNIMBAEMbIX CKIIAACKMX MOMELLEHNSX B YCITOBUSAX, UCKITIOHAIOLLIMX
BEPOSATHOCTb MX MEXaHWYEeCKMX MOBPEXAEHUN, UK B OTanjaMBaeMblX CKflagax He O6amxe oaHoro metpa oT
oTONUTENbHBIX NPMBOPOB. OHK OOMKHBI ObiTh 3aLLMLLEHLI OT BO3AENCTBMS NPSAMbIX COJTHEUYHbIX JTy4ei haTMOCPEpPHbIX
0CaJKOB.

Ycnous xpaHeHust Tpyo n dutmHros — no FOCT 15150, pasgen 10, B ycnosuax 5 (0XK4). JonyckaeTcs xpaHeHue
Tpy6 B ycnosusix 8 (O>XK3) He Bonee 6 mec.

1.8 Yka3aHug no MOHTaXxy

1.8.1 MoHTax TpybONpOBOAOB CUCTEM XOJIOAHOTO W FOPSIYEr0 BOAOCHAOXEHUS U OTOMNEHUS [OJIKEH
OCYLLIECTBNATLCS B COOTBETCTBUM C TpeOOBaHMAMW OENCTBYIOLINX HOPMaTMBHLIX AokymeHToB: CI1 30.13330.2016
«BHYTpPEHHUI BOOOMPOBOA, M KaHanu3auusa 3gaHnii. AktyannsmpoBaHHaa pegakuma CHwull 2.04.01-85»,
Cn 73.13330.2016 «BHyTpeHHME CaHUTaApHO-TEXHWYECKME CUCTEMbl 34aHUIA. AKTyanM3upoBaHHAs penakumns
CHwuI 3.05.01-85», CIT 60.13330.2016 «OTOnneHwe, BEHTUAAUMS U KOHOMLUMOHMPOBAHNE. AKTyann3npoBaHHas
penakuns CHull 41-01-2003», CIM 40-101-96 n gpyrx 4OKYMEHTOB, YTBEPXAEHHbIX B YCTAHOBIEHHOM MOPSIAKE.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

NMPUNOXEHUE A

PacueTHasa macca 1 m Tpyb n3 PP-R (HeapmupoBaHHas) Hanbonee ynotpebnsemMbix cepuii npueeneHa B Tabnuue A.1

Tabnuua A.1

HomuHanbHbI
HapPY>XHbI PacuetHasi macca 1 m TpyOG, kr
AanameTp 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
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NPUJTIOXXEHUE B

Tabnuua b.1 OCHOBHbIEe XapaKTepPUCTUKN NONUMNPONuIieHa

MonekynspHas macca, (aT. efl. Macchbl)
MnoTHOCTb, r/cm®

Mpepnen Teky4ecTy Npu pactsaxeHun, H/mm?
Mpenen NnpoyYHOCTU Npu paspbise, H/Mm?
OTHOCUTENBHOE YAJIMHEHWE NPy pa3pbiBe, %
Mogynb ynpyroctu, Mla

TennocTolkocTb, ‘C

Temnepartypa nnaenenus, °C

CpenHunin K0aDOULMEHT IMHENHOIo pacwmpeHnsi, Mm/m«‘C

KoadpuumeHT TennonposogHocTn, 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. OTAnumnTenbHble 0COOEHHOCTU NoNUNponuaeHa

[ns nonunponuneHa xapakTepHa BbICOKAasi CTOMKOCTb K MHOFOKpaTHbIM M3rnbéam m umuctmpaHmio. CTOMKOCTb K
MOBEPXHOCTHO-aKTUBHbIM BewecTsaMm (MAB) y nonvnponuneHa noBbIWEHA, B 3TOM COCTOUT U €ro NPeEnMyLLLECTBO
nepen nonNaTUIEHOM.

YpnapHasi BA3KOCTb C Haape3om coctaenseT 5 — 12 kIXX/M?, MOp0o30CTOoekK Npu OTpuLATESbHBIX TeMMepaTypax.
MonunponuneH nosyy4nn Hambosbluee pacrnpoCcTpaHeHME B CUCTEMAX XOJIOAHOMO U ropsiyero BOOOCHaOXEHMS,
BHYTPEHHEWN N HAPY>KHOW KaHanu3aunmn.

1.10. ApmupoeaHHasa PP-R Tpy0a

ApMMPOBaHHbIE NOAVMPONUIEHOBbIE TPYObI MPOM3BOAATCA NO3TAMHO.

MepBOHaYanbHO 3KCTPY3MEl N3roTaBIMBalOT O4HOPOAHYIO NMOANNPONUIEHOBYIO TPYOY.

3ateM B HeENpepbIBHOM MpoLEecce TBEPAYID HAPYXHYIO MOBEPXHOCTb TPYObl MIOTHO OXBATbIBAKOT CMJIOLHOM 1N
nepdoprpPoBaHHOM aNtOMUHNEBOW NIEHTON, KONbLIEBYIO (DOPMY KOTOPOI NpuaatoT 06KaTbiBAOLLMMU POSIUKAMMU.
[lanee nony4yeHHyo TPYOHYIO KOHCTPYKLIMIO BHOBb 3KCTPYAMPYIOT (MOBEPX aNtOMUHNEBOM 060/104YKN HAHOCAT HOBbII
C/IOM NONMNPONWIIEHA).

ApmMunpoBaHue TpyObl NpecnenyeT O4HY U3 MaBHbIX LENen, 3akio4HaloLLyoCcs B PE3KOM CHUXKEHUN TEMNEPATYPHbIX
YOJIMHEHNA TEPMOMNNACTUYHOM TPYObl, KOTOPblE Y HEAPMUPOBAHHLIX MOSIMMPONUAEHOBbLIX TPYO MPOSBASIOTCA B
3Ha4YUTENILHON Mepe.

Hecny4aiiHo pa3paboTinky apMUPOBaHHBLIX NOAUMPONUAEHOBLIX TPYDO, A0OUBLLNCHE NPOMBbILLISIEHHON peanmn3aummn
TakoOW apMMPOBAHHOM KOHCTPYKLIMW, Ha3bIBAOT €€ TEPMUHOM «CTabunbHas». [log aTuMm noapasymeBaeTcs manas
3aBMCMMOCTb U3BMEHEHUS NMepBOHAYaIbHOW AJINHbI TPYObI NPU €€ HarpeBe U OXNnaxaeHun.

KoadduumeHT nnHeirHoro TensioBoro pacwmnpexHns a (mv/m - C°) onsa apMupoBaHHOM antomMuHnemMm PP-R TpyObl
coctasnseT a = 0,03, a ang apMmpoBaHHOM cTeknoBosiokHoMm a = 0,035.
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@ - paspes apMrpoBaHHOIi TPy6bl PP-R; 1.11.1. l'mapaBnnyeckuin pacyer
1 — cnon antoMUHMS NN CTEKTIOBOJIOKHA.

0- KOHCTPYKLMS apMUpPOBaHHOM Tpy6bl PP-R; Mapaenunyecknin pacyéT TpybonposoaoB 13 PP-R 3aktoyaeTcs B onpeneneHm notepb Hanopa (Uin aaBreHus)
1 — cnown antomMuHna (NepdopPUPOBAHHOIO NN CMJIOLLHOMO) UM CTEKIOBOJIOKHA; Ha NpPeoosieHME rMapPaBINYECKNX COMPOTUBIEHNN, BO3HUKAIOLLMX B TPYOE, B COEANHUTENBbHBIX AeTansx, B MecTax
2, 3 — nonMnponueH. pEe3KMx NOBOPOTOB 1 U3MEHEHWIN AnameTpa Tpybonposoaa.

Mcxonoa n3 TexHonormm pactpybHol cBapku, MpU KOTOPOW HapyXHbIA auameTp TpyObl Mpyv HOPMasbHOM MppaBnuyeckme notTepm Hanopa B Tpyb6onpoBoae onpenenstoTcs no Homorpammam 1 1 2.

TeMnepaType AO/MKEH COOTBETCTBOBATbL BHYTPEHHEMY AAAMETPY COEANHUTENLHOM AeTanu. Mockonbky Tpy6a STABI

nMeeT 60oJ1ee TONCTYIO CTEHKY MPY PABHOM MPOXOAHOM CEYEHMM MO CPABHEHMIO C 0ObIKHOBEHHOW TPYOOI, TO Nepef,

CBapKO HEOBXOAMMO yAANNTb YaCTb BEPXHENO 3ALUUTHOMO CNOS U POLIY MPY MOMOLLM CMELMANbHOIO 3a4MCTHOIO Homorpammai

MHCTpyMeHTa. poLecc 3a4nCTKM OYeHb TPYAOEMKMA, NoaTomy komnaHma MPO AKBA npepnaraeTr 3a4nMCTHOWN

VHCTPYMEHT, BbINOJIHEHHbBI B Ka4eCTBe Hacaaku ana nepdopatopa. Ona Tpyd apMMPOBaHHbBIX CTEKIIOBOSIOKHOM Ans onpeaeneHusa notepb Hanopa e prﬁax SDRM
TEXHOJIOrMS He npeanonaraeT 3a4McTkm. Tpyba cBapmBaeTcs Kak 0OblYHbIE HeapMUpOoBaHHbIe TpyObl. Tpyda DUO

apMupoBaHa anioMUHMEM MO LLEHTPY U UMeeT TOJLLMHY CTEHKN B cooTBEeTCTBMM ¢ SDR6. OaHako 3To He 03Ha4vaeT, 10 AN N AN \NIEEAN N P T T 7 < <
yTo Takas Tpyba He TpebyeT cneumanbHOM MOArOTOBKM — B TOpUE TPYObl CNOW anloOMUHUS MMEET KOHTaKkT C AN AN N\ \ AN N\ Pa XA N TN\ pd
TpaHCNOpPTUPYEMON cpenon. Baanmogencremne anioMUHUS C HENTPAIbHOM BOAOW 3a4aCTylo HEOMACHO, Tak Kak \\ \\ \\ A\ ’/\ \ > - \ N
MeTana 3alUMLLEH OKCUOHONM nieHkon. MNMpu paspylleHnn 3Tol 3awmTHOM 060104KN, Hanpumep, abpasnBHbIMN \ \ \\ \ N N N NEP= \)(/ ‘\//\/ P
YyacTMuamu UM B pesynbtate BO3AENCTBUS KUCNOW/LWLEeNoYHoi cpeabl, antoMUHNIA noaBepraeTcst MHTEHCUBHOM 5 AN \\ \ VAN N1~ s \
KOPPO3un. ITO MPUBOOUT K PACCNIOEHWMIO TPYObl M 3HAYUTENIbHOMY YMEHbLLLUEHWIO €€ MPOYHOCTHbLIX CBOWCTB. 4 N \\ N %‘?,\ AVEEAWE>a ><,, N \\ AN
Ana npenoTBpalleHns KOHTakTa CJios aJloMUHUMEBOW QOsbriM C TPaHCMOPTUPYEMOW Cpeaon UCMNOoJb3yeTcs \\ ~\ N \g(g‘r,l I ~\ > ~\ \\(, \ /\</ N //)(\
crneunanbHbli MHCTPYMEHT - TopueBaTeflb, KOTOPbIM Mpope3aeT KaHaBKy MO TOJLWMHE CTEHKU Ha MecTe 3 M\ N N X — 6?/(‘ \ NN //’ \ N ‘\ 7
aNtOMUHMEBOIO Cnost ryOnHOM 1-2 MM. DTOro A0CTaTo4yHO, YTOObI NPU CBApKe C/ION antoMUHUS Oblfl HAAEXHO \\ N\ /,\/ 1‘5" \ AN /'(\ N N 2 Z_
3anjaBieH NoaMnpoOnNuIEHOM. ) N \\ \\ > /[' l‘.)« AN ,)<\ A >\// //<\ A A \\7
[ns apMmpoBaHnsa NOAMNPONUAEHOBLIX TPYD ncnonb3yeTcsa nepdoprpoBaHHas donbra, MMerLas 4YacTyo CeTKy NN . dEAN ‘3)*// NN T\ \ \C — NE T
OTBEPCTUI Masoro auamMerpa. NN A1\ NA" \ 1~ \\\03 @
B npouecce aKCTpyAMpPOBaHUS MOAUMNPONUIEHOBON TPYObl, BASKOTEKYYMIA MaTepuan 3aTekaeT B 9TU OTBEPCTUS A N\ - N ,\// \’pﬁ% L dHRN ,//\ L \’G’A_
1 TeM caMblM CO34aET cuUeneHne nonmmepa n metanna. Ha noBepxHocty Tpyb ¢ Hapy>KHbIM apMUPOBaHMEM, NPK 1 k;/._ ___\ = \ﬂe L \,C_ \"-F\*\ﬁoﬁ A N A N
9TOM OCTalOTCS 3aMETHbIE Ha a3 «YTSXKUHbI», MOBTOPSOLLNE CTPYKTYPY NPUMEHEHHOW nepdopauunm. = P \C PZa’ 1 \\%, X
ApmupoBaHune PP-R Tpy6 kpome TemnepaTypHOin CTabunnmsmnpyowen CnocoOHOCTU HECET U elé OOHY BaXHYO N N\LAN\ N\ ) bglg’,‘/ AN 1D
dYHKUMIO — co3aaHme aHTManddy3noHHoro bapbepa, NpesoTBpaLLaloLLEero NPOHMKHOBEHNE MOMEKYS KMCIopoaa — \\ \\ < N\ N\ c% /\\ P
yepes CTeHKY TPyObl B TEMIIOHOCUTEb. P \ N\ N\ AN /) QN N NAT
o 05 NIz \ D AN X
= 04 D \ \ AN \ N D~ ) =
- 04 PN A NN R NN )\V%
1.11. NpoekTuposaHue PP-R TpydoonpoBoaos S 0.3 \ N - N ) \/ AV A\ N
P ’ 11\ pd AN >_g/ ANA N AN N N\
MpoekTupoBaHue TpybonposoaoB 13 PP-R ansa cuctemMm X0no4HOro U ropsivero BoAOCHaOXEHWS OCYLLECTBNSETCH é_" 0.2 N -~ \ \A\\ l 20 (o3 N\ \ \
B cooTBeTCcTBMM C pernameHtamu CIM 30.13330.2016 «BHYTpeHHMI1 BOOOMNPOBOA, M KaHanM3aums 3OaHWIA. ’ N AN \( NZ \ —\cp- (L% \\ \\
AkTyanunamposaHHas pegakumsa CHul12.04.01-85». CBoaom npaBusi no NpoekTUpPoBaHMNIO MMOHTaXy TPybonpoBoa0B N N NN ’%) X \
13 nonunponuneHa paHaom cononumepa Cri 40-101-96. N\ \\0 ,00-, N
) NG I X \ \
0’1 \\A\\ 03? N\~ ] AN
Cxema apMUpPOBaHNSA N KOHCTPYKTUBHOe ucnosiHeHue PP-R TpyObl P ~ \\‘\\ \\?\o > - \/,/’\\ X \\ C ‘\
r \%9 A NN \ N
L~
8'82 \ ATININT TN \\ - \
’ AT N N\
0,03 v Sz afAN \ b NN N
/ P ,// \\ \\ N\ N \\ \ \‘
0,02 - NN NN
pp AN AN N\ NLTINT TN
~ N N\ \\ N
\ N\ \
0,01 N NN
1 2 3 45 10 2 3 4 3 45 1000

[MoTeps Hanopa Ha TpeHue, MM/M
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Homorpamma 2 1.11.2. KoadpdunumeHT rmgpaBnnyecKkoro ConpoTuBJIIeHNsA

Ans onpeaeneHus noTepkb Hanopa Bpr6ax SDRG’ SDR5 MmopaBnuyeckrue noTepu Harnopa Ha MECTHble COMPOTUBAEHUS B COEOMHUTENbHbIX AeTandx pekoOMeHOyeTcH

onpenenaTb Nno cneayoLwen Tabnuue:

A L
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N NN \WEEA WAL x;”o' B %\ S:P/ o = Ta6nuua 6. KoadpdPuumeHT MecTHOro ruapaBaM4YEeckoro ConpoTuBIeHNs ana
N \ P <
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1.11.3. KomneHcauusa nMHEMNHOro pacwumpeHus

[Tockonbky NONMMEpPHbIE MaTepualbl UMEOT YBEJSIMYEHHBI MO CPaBHEHMIO C MeTasiaMn KO3DOULMEHT JIMHENHOIO

YOJIMHEHNS, TO NPW NPOEKTUPOBAHUN CUCTEM OTOMJIEHMS, XONOAHOIO U rOPAYero BOAOCHAOXEHUS, NPOU3BOAAT Tabnuua 8. Tabnuua nMHenHOro pacwmpeHns (B Mm):
PaCYET NNHEHBIX U3MEHeHMI TPYGONPOBOA0OE, BO3HUKAOLIMX NPY nepenaaax Temneparyp. apMMpoBaHHas anioMuHneM Tpy6a PP-R (a=0,03 mm/me°C)
MpoekTpoBaHMe U MOHTaxX TPyOONPOBOAOB HEOOXOAVMMO BbINOMHATbL Tak, 4TOoObI Tpyda Morna cBoOOAHO ’
nepemeLlaTbca B Mpeaenax BesfiMuMHbl PaCYETHOro JIMHEMHOro pacliMpeHus. ITo [O0CTUraeTca 3a cuyeT .
KOMMEHCUPYIoLLEe crnocoOHOCTN 3NeMeHTOoB TPybonpoBoda, YCTAHOBKOW TeMnepaTypHbIX KOMMEHCATOPOB U Pa3Huua temnepartyp At, °C
NnpaBuIbHOW PacCTaHOBKOW onop (KpenneHnit). HenoasuxHble kpenneHns Tpyd O0MKHbI HANPaBASaTb YAJIMHEHUS Anvna
TPY6ONpPOBOAOB B CTOPOHY 3TVX B/IEMEHTOB. TPyGbi, M 10 20 30 40 50 60 70 80
PacyéT nsmeHeHus ganHbl TPyO6ONPOBOAa NP U3MEHEHUN ero TemnepaTypbl NPOU3BOAUTCH N0 GOPMYIE:
L=aeLeAt e 0,1 0,03 0,06 0,09 0,12 0,15 0,18 0,21 0,24
AL - n3meHeHve annHbl TpyGoMNpoBOaa NPV ero Harpese Uin OXNaXAEHUN: , MM; 0.2 0.06 0.12 0.18 0.24 0.30 0.36 0.42 0.48
0 — KO3PDULMEHT TEMNOBOIO PACLUMPEHUS: MM/M - °C; ’ ’ ’ ’ ’ ’ ’ ’ ’
L — pacuéTtHasa anvHa Tpybonposoaa: , M;
At — pasHuLa Temneparypbl TPyOonpoBoaa Npu MoHTaxe n akcnnyataumm °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 NMHENHOro 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
AnvHa Pasuuua remnepatyp 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 1,20 2,40 3,60 4,80 6,00 7,20 8,40 | 9,60
2,0 3,00 6,00 9,00 12,00 15,00 18,00 21,00 24,00 50 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 6,0 1,80 | 3,60 540 | 720 | 9,00 | 10,80 | 12,80 | 14,40
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
, 2,4 4, 7,2 , 12, 14,4 16, 19,2
7,0 10,50 21,00 31,50 42,00 52,50 63,00 73,50 84,00 8,0 0 80 0 9.60 00 0 6.80 9.20
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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KomMneHcauuio TennoBbIX YAJIMHEHU peLlaloT KOHCTPYKTMBHO, WCMONbL3YA Yribl MOBOPOTA, CKOMb3ALIME WU
HEenoaBUXHbIE OMOPbI, 8 TAKXE roTOBble KOMMNEHCATOPbl. B HENOABMXHBLIX Oropax TPyGa XXECTKO KPernuTCsa XOMyTOM
Yyepes Pe3nHOBYI0 MPOKIAAKy, a B CKOJIb3ALIMX ornopax GukcaTtopbl NO3BONSIOT TpyOe nepemMeLllatbCs B 0CEBOM
HanpasneHun.

Ha npuvmepe NpOEKTHOro peLleHns TPacCUPOBKM TPyOOMpoBOda B BUAE Yyria MoBOpoTa MpUBEOeM PacyeéT

Tabnuua 9. Tabnuua NUHENHOro pacwmpeHus (B MM):
Tpy6a PP-R apmupoBaHHasa cTeksioBONOKHOM (a = 0,035 mm/me°C)

n'"vé"a W3meHeHne Temnepatypeil AT (°C) TEMNJIOBOM KOMMEHCaLMX FOPU30OHTaNIbHOMO y4acTka MOJSIMMPONUIEHOBOIO TPyOONpoOBOAa, ONpenesiviB HyXHYH
TPYyObI - = ” « ”
" ’ 10 20 30 40 50 60 70 80 90 100 DJIMHY BEPTUKAJIbHOIO y4acTKa, KOTOPbIV C Y4ETOM YNpyriux CBOMCTB TPyObl OyaeT “npyXnHntb” 6e3 paspyLleHus B

VHTEpBasie BENNYUNHbI YOJIHEHUS paBHOWM AL.

0,1 0,03 0,07 0,10 0,14 0,17 0,21 0,24 0,28 0,31 0,35 . . .

B uensx ycTpaHeHus pasHOYTeHWM npeanaraetcs MNpPOM3BOAUTbL OTCYET MNPYXUHAWENA AJAUHbI OT
0,70 OCV FOPU3OHTANILHOIO y4acTka [0 Kpas HernoOBVXHON OMopbl Ha BepTUKasbHOM ydacTke. dopmyna [vHbI
NPYXMHALLEro yyactka Tpybonposoaa MMeeT BUL;:
L npyx. y4. =25-yD - AL, rae:

0,2 0,07 0,14 0,21 0,28 0,35 0,42 0,49 0,56 0,63
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 L npyX. y4. — AJIHA NPY>XWHSILLIErO y4acTka, MM;

0,5 0,17 0,35 0,52 0,70 0,87 1,05 1,22 1,40 1,57 1,75 D - HapyxHbIl AnameTp Tpyobl, MM;
0.6 0.21 0.42 0.63 0.84 1.05 1.26 1.47 1.68 1.89 210 AL - yBenuyeHne ofiviHbl yyactka Tpy6onposoaa npu ero Harpese, MM.

0,7 0,24 0,49 0,73 0,98 1,22 1,47 1,71 1,96 2,20 2,45 PacuéTt M-obpasHoro koMneHcaTopa BbINOJHAETCA B CledyloLler nocnenoBaTesibHOCTU: CHadYana onpenensercs
0,8 0,28 0,56 0,84 1,12 1,40 1,68 1,96 2,24 2,52 2,80 BEJIMYNHATEMNNIOBOI0 YAJIMHEHMSI PACHETHOIrO yHacTKa, 3aTeM BblYUCTIAeTCAHe0OXoAnMas OJIMHa nepneHamKy I pHOro
0,9 0,31 0,63 0,94 1,26 1,57 1,89 2,20 2,52 2,83 3,15 K'HEMY MPYXWHSALLIEro ydacTtka.
1,0 0,35 0,70 1,05 1,40 1,75 2,10 2,45 2,80 3,15 3,50 AL 1, AL 2 — yBennyeHve gaviH ropn3oHTasIbHbIX yHacTKOB TPYOOMNPOBOAOB NPU UX HArpeBe, MM;
L HO - paccTosHue mexay KpasMu HeNoABMXHbLIX OMOpP, MM;
2,0 0,70 1,40 2,10 2,80 3,50 4,20 4,90 5,60 6,30 7,00 L CO - paccTosHue Mexay LIeHTPOM CKOJb3SILLIEN ONOPbI U OCbIO KOieHa TpyObl, MM;
3,0 1,05 2,10 3,15 4,20 5,25 6,30 7,35 8,40 9,45 10,50 L CO1, L CO2 - paccToaHust Mexay Kpaem HEMnoABUXHOM ONopbl U KPaeM CKOJMb3ALLEN OMOpPbI, MM.
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 Mpun peLueHun TensoBon KOMMeHCaumn y4acTka TpyGonpoBoda C MCMO/b30BaHMEM pr6Hor9 M-o6pasHoro
KOMMEHCaTopa, MOXHO NMPUMEHUTb 2 NPUEMA €ro PACTONOXEHNS MEX Y HEMOABUXHbLIMU OMNOPaMu:

6,0 2,10 4,20 6,30 8,40 | 10,50 | 12,60 | 14,70 | 16,80 | 18,90 | 21,00 CpeauHHoe (TOYHO MnocepeavHe) pasMelleHue Mexay oropamu, Mpu KOTOPOM [JIMHbI 06enx pas-

7,0 2,45 4,90 7,35 9,80 12,25 | 14,70 | 17,15 | 19,60 | 22,05 | 24,50 HOPACMOJIOXEHHbIX B 00e CTOPOHbI OT HEero BeTBeil TPybonpoBOAOB pPaBHbI, T.€. MOJY4YaeTcsa KOHCTPYKLMS

8,0 2,80 5,60 8,40 11,20 | 14,00 | 16,80 | 19,60 | 22,40 | 25,20 | 28,00 paBHONJIE4EBOro KOMMNEHCaTopa, 3

9.0 3.15 6,30 9,45 12,60 | 15,75 | 18,90 | 22,05 | 25,20 | 28,35 | 31,50 * CMELIEHHOe pa3MellieHne, BOHMKAIOLIEe Npu NPOEKTHLIX PELISHMsX, KOTAa [UnHbI BETBEN TPy6OMNpPOBOAOB
B CUJy KOHCTPYKTUBHbIX OCOGEHHOCTEN 06beKTa 1M TPacCUpPOBKM TPyBONpPOoBoAa OKa3biBAOTCH PA3/INYHLIMK, T.€.

10,0 3,50 7,00 10,50 | 14,00 | 17,50 | 21,00 | 24,50 | 28,00 | 31,50 | 35,00 nosly4aeTcs KOHCTPYKLMSA Pa3HOMIe4YeBoro KomrneHcaropa.
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M-o00pa3Hbili KOMMNEeHcaTop

Puc 1. PacueTtHasa cxema MN-o6pa3Horo
KoMMeHcaTopa:

HO - HenoaBuxHas onopa;

CO - ckonb3suas onopa;

L npyx. y4. — AMHA NPYXXNHSLLEro y4acTka OT OCK TPpyObl
[0 Kpasi HENOABMXHOW OMNOPbI, MM;

AL - yBenmM4yeHue [JIMHbl FTOPU3OHTANIBHONO y4acTka
TpybonpoBoaa Npu HarpeBse, MM;

L HO — paccTosiHMe Mexay KpasiMmn HENoOBWKHbLIX Orop, MM;
L co - pacctosHne mMexay Kpaem HEenoABUXHON W
LLEHTPOM CKOJMb3SILL,EN OMOpbI, @ TakXe MeXAay LeHTpamMu
CKONb3ALLMX ONOP, MM.

M-o06pa3HbIii KOMMNEHcaTop

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

HO - HenoaBuxHas onopa;

CO - ckonb3asuas onopa;

L npyX. y4. — ANIMHA NPY>XXUHSLLLENO Y4acTKa OT OCK TPyObI
[0 Kpasi HENOABWMXKHOM OMOpPbI, MM;

b - wupmHa kKomrneHcaTopa (BCTaBka), paccTosiHue
MeXay OCSIMU KOJlen, MM;

AL4 AL
[ . ~ F¥—7a ==
- = = = 1 HO coT AN 4 co HO
\ L
T Leo T Leo 1 ) MPYXK. VY. ~
I > —> [
/
L npysx. vu. / L co1 Lco b Lco Lco2
| |
Luo - %HO L vo
1

B nepBom cny4yae pacyéTta, BenninHa DL paBHa ans obeunx BeTeei Tpybonposoaa v obLLee yaJIMHEHVE PaBHAETCS:
AL 06w, = 2AL.

Bo BTOpOM cniydae BennymHa DL paccymTbiBaeTCs HE3aBMCUMO OJ151 KaXO0M BETBU U YOJSIMHEHWE COCTaBNSIET CYMMY
BbIYNCIIEHHbIX YANUHeHWN: AL 06w, = AL neB + AL npag, roe:

AL nee =L CO1 +L CO;
AL npae=LC02+LCO

LLinpnHa komneHcatopa b (BcTaBka), He3aBMCUMO OT [JINHbI €r0 BETBEW, Ha3HaYaeTCA KOHCTPYKTUBHO 1 COCTaB/ISET
Benn4mHy paeHyto 11 — 13 D Hap. BcTaBka Bcerga KpenuTcs nocepeanHe XOMyTOM (KECTKOe KpernieHne).
Tennosoe yanvHeHne AL 06l pacHETHbIX y4acTKOB TPyOONpoBOAOB MOC HEKOTOPLIA rapaHTUPOBaHHLIN 3a30p
Mexay cOnM3nBLUMMNCS BEPXHUMN AeTanaMm koMmneHcartopa (nopsigka 150 MM) He 4OMKHbI NPEeBbIWaTh LUNPUHY
KOMneHcaropa. B npoTuBHOM criyyae cnefyet yMEHbLUNTbL PACCTOSAHME MeX Ay HENOABMXHbIMM OropamMm PacyHETHbIX
Yy4acCTKOB.

PacuéT M-06pa3Horo koMmneHcaTtopa BeA&TCcs aHanorM4yHo pacyéTty M-o6pasHoro.

Ecnn KOHCTPYKTUBHbIE pa3mMepbl TPYOHbIX " 1 1 — 06pa3HbIX KOMNEHCATOPOB MPUHMMAIOTCS MO PacyETy, TO
0O-06pa3Hble KOMMNEHCATOPbl 4SS Pa3fIMYHbIX AMAMETPOB MNAaCTMACCOBbIX TPYO BbIMYCKAOTCS C BblYMCIEHHBIMU
bUKCUPOBAHHBIMU 3HAYEHUAMUN UX TEOMETPUHECKUX PA3MEPOB.
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0O-00pa3HbIi KOMNEeHcaTop

Puc 3. Cxema O-o6pa3Horo, netneobpa3HOro KomneHcartopa:

HO - HenoaBwxHas onopa; CO — ckonb3sllas onopa; DHap — HapyXHbI AnameTp TPyObl, MM;
b — paccTosiHMe Mexay CTeHKaMm KOMMNeHcaTopa o BHYTPEHHEMY AANAMETPY, MM;
LHO - pacctosiHne mexny kpasiMm HEMOABUKHbIX ONOP, MM.

b 2 8Dyap Paazmep KomneHcupyiowasa
- / - KOMMeHcaTopa CrnoCOGHOCTb
= - = = D, MM DI, mm
HO CcO CcO HO
20 80
Ho 25 65-70
32 55
40 45
L+o

KomneHcupytowas cnocobHocTe O-06pa3Horo koMmneHcatopa.

1.11.4. OCHOBHbIEe NPUHLMNbI NPOKJIaAKN TPyOONPOBOAOB U3 NONUNPONUJIeHa

TpybonpoBoabl creayeT NpokKnaabiBaTb B MeCcTax 06ecnevymBalolLmx Nx 3amTy 0T MexaHMYecknx noBpexaneHui
(waxTtax, wrpobax, kaHanax u 1.4.), NpY 3TOM O0J/KHA 00ecneymBaTbCs BO3MOXHOCTb UX TEMNIOBOrO YAJIMHEHUS.
Mpn HEBO3MOXXHOCTU CKPbITOM NMpoknaakm TpybonpoBOAOB VX CNeAYEeT 3awmiartb OT MEXaHNUYECKMX MOBPEXAEHUIA
M OrHS.

MoaBoAKM K caHTexnprubopam AonyckaeTcst MpokaabiBaTb OTKPbITO.

PaccTosiHne mexnay Tpybamu 1 CTPOUTENbHBIMU KOHCTPYKLIMAMM AOSIKHO ObITh HE MeHee 20 MM.

B mMecTax npoxoaa yepes CTPoUTENbHbIE KOHCTPYKLUMM CTEH W NeperopoaokK, NoamnponuieHoBsle Tpyobl cneayet
npoknagpiBatb B GyTsgpax nam runb3ax u3 metanna.

BHYTpeHHUIT guameTp rmnb3bl JOMKEH ObiTb 60nblie Ha 20 — 30 MM HapyXHOro guameTpa NPOXOoAsiLLEero B Hen
TpybonpoBoaa. ATOT 3a30p 3aMOJIHAETCSH MSArKMM HEropryYuM Martepuanom, ChocobCTBYOWMM CBOOOAHOMY
nepemMeLleHnio Tpyb6onpoBoaa, BA0SIb 0cu. Kpai rmib3bl A,0JIKEH BbICTYNATh 3a NPeAesibl CTPOUTESIbHOM KOHCTPYKLUMMN
Ha 30 — 50 mm.

3anpelaeTtcs pacnonaraTb B r/ib3e CTbIKOBbIE COEAMHEHUS Kak Pa3bEMHOr0, Tak 1 He pa3bEMHOM0 xapakTepa.

B cnydae npoknagku TpybOMNpoBOAOB B Cnoe 6eToHa WK LUeMeHTHO-Mec4YaHoro pacTtBopa 3anpeljaetcs
3aMOHOINYMBATb PadbEMHbIE Pe3bO0BLIE COEAMHEHUS.

1.11.5. Kpennexnue PP-R Tpy6onpoBoaos

Mpn npoekTMpoBaHMM TPybONPOBOAbI PA3LAENSIOTCA Ha OTAE/IbHble Y4YacTku, MyTEM pacnpegeneHnst Toyek
XECTKOro kpernsieHus. Takum o6pasom, npenoTBpaLLaeTcs HEKOHTPOMPYEMOE nepemMeLleHne TpybonpoBoaoB U
rapaHTUPyeTCsa X HagexHas pukcaums. TOUKN XKECTKOro KpernaeHmMsa pacCYnTbiBAOTCS U BbIMOJIHAIOTCS C Y4ETOM
NEencTBNs CU, BO3HMKAOLLMX NPWY pacLuMpeHnm TpybonpoBOA0B, a Takxke A0MOSHUTENbHbIX HArpy30K.
Ckonb3sme UM HanpaensaoLmMe KpenieHns O0/KHbI MO3BONSAThL NepeMeLleHns TpyObl B OCEBOM HamnpaBfieHUN,
MCKJTI04ast NPy 9TOM MEXaHMYeckne NoBpexaeHns Tpyobl.

PaccTtosHme mexay CKonb3siWmMMmn onopamMm rnpu ropusoHTasnbHOM Npoknagke TpyobonpoBoAa onpeaensercsa no
[OCTy.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

Ta6bnunua 10. PaccTtosiHne mexay onopamMmm B 3aBUCUMOCTU OT TeMnepaTypbl
BOAbI B TpyOOnpoBoae:

HomMuHanbHbIN PaccTtosiHue B MM

HapyXHbIi AnameTp

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

HeI'IO,EI,BVI)KHbIe onops.bl HGOGXO,EI,VIMO pa3MewaTtb Tak, 4TOObI TemMneparypHole WU3MEeHeHUA [OJIMHbl y4acCTkKa
TpybonpoBoaa Mexnay HUMW He MpeBbillanyM KOMMEHCUPYIOLEn CnocoOHOCTU OTBOAOB U KOMMEHCATOPOB,
pPacnoJIoXKeHHbIX HA 3TOM y4acTKe U pacnpeaensannch NPOnopLMOHanbHO UX KOMMNEHCUPYIOLLIE CMOCOOHOCTH.

B Tex cnyyasx, korga TeMmnepatypHble U3BMEHEHUS OJIMHbI y4acTka TpybornpoBoaa npeBbILLAT KOMIEHCUPYHOLLLYIO
CNnocobHOCTb orpaHmnymnBaroLLnX ero 31eMeHToB, Ha HEM HeO6XOLI,I/IMO YCTaHOBUTb ,EI,OI'IOHHVITeﬂbeIVI KOMMeHcaTop.
3anopHyio 1 BoAopas3bopHyd apmMaTtypy Bo nsbexaHuve nepenadm nx Beca TpybonpoBoay HeEOOXOOMMO XECTKO
3aKpernndaTb Ha CTPOUTEJIbHbIX KOHCTPYKLUNAX.

1.12. MoHnTax PP-R Tpy6onposoaos

TpaauUMOHHBIM CMOCOOOM COeAUHEHUSI HAMOPHbLIX TPYOGOMNPOBOAOB W3 MOAMMNPONWIEHa SBASIETCA CBapka,
3aK/Io4aloLLLasaCcs B HarpeBe Aetanen 40 BA3KOTEKYHero COCTOSIHNSA, COEAMHEHWN NX MO, HEKOTOPbLIM AABIEHNEM U
nocnenyoLLeM oxJiaxkaAeHnn aeTanei 4o 06pa3oBaHNst HEPa3bEMHOIO COEAMHEHUS — CBAPHOTO LLIBA.

Hanbonee 4acTto NpUMEHSIOLLMMCS METOOOM CBapku SBASETCS pacTpyOHas cBapka, Mpu KOTOPOW NMPOM3BOAMTCS
coeMHeHne KOHLIOB TPyb Yepes NpoMeXyTO4HYI0 AeTalb B pacTpyo.

1.12.1. CapouHbIit annapar

[na ceapkun Tpyd HeGONbLLOro AvamMeTpa UCMNOoNb3yeTCs KOMMIEKT CBAPOYHOIr0 000PYA0BaHMS, B COCTaB KOTOPOro
BXOOAT:
* CBapPOYHbIN annapart co CTpybLumHon (MoLwwHocTb 1500 BT);
* CMeHHble Harpesatenun (D 20, 25, 32 n 40 mm);
+ pe3ak s pesku Tpyo 0o 40 mwm;
* YPOBEHbB™;
* pyneTka*;
* MeTaINYecKnin YemMoaaH;
* UIHCTPYKLMS NO NPUMEHEHMIO.
+ 3arywka (2 wr.)*

* B 3aBMCMMOCTM OT MO4esIn CBapO4YHUKa
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1.12.2. NoAaroroBKka UHCTPYMEHTa

1. YCTaHOBUTb CBApOYHbI annapart Ha POBHOW MOBEPXHOCTN.

2. 3akpenuTb Ha CBApO4YHOM annaparte CMEHHble HarpeBaTefiM HYXHOro pasmepa C MOMOLLbIO CheumanbHbIX
knoyeli. Hacaakn [omKHbI NIOTHO NpuieraTtb K HarpeBaTesibHOMY 3f1EMEHTY (HE0OXOAMMO CNneanTb 3a TeM, HYTOObI
NOBEPXHOCTb HACaA0K He BbICTyrnana 3a Kpan HarpeBaTesibHOro 9/1eMeHTa).

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

4. Bno4nTb CBAPOYHbIA annapar B ceTb (HanpsxeHne 220B) 1 NpoBepUTL FOPUT N CUTHANbHAS NaMroyka.

5. B 3aBMCMMOCTM OT TEMMNEpaTypbl OKPYXXaloLLLEN Cpebl HAarpeB HarpesaTesibHoro anemeHTa anutcsa 10 — 15 MUHyT.
Paboyasa Temnepatypa Ha NOBEPXHOCTU AOCTUraeTca aBToMatndeckn. Npouecc HarpeBa 3akOHYeH, Korga racHeT
Wnu 3aropaeTcs (B 3aBUCUMOCTM OT TUMNa CBAPOYHOro annapara) 1amrno4vka KOHTPOosa TeMneparypbl.

[MepByto CBapKy peKOMEHAYEeTCS NPOM3BOAMTL Yepe3 5 MMHYT MNOC/E HarpeBa CBApO4HOro annapara.

(D"BHUMAHMUE:
CBapoy4Hble MHCTPYMEHTbI A0JKHbI coAepXaTbcs B UnuctoTe. NMpu Heo6Xx0AMMOCTU HapreBaTesiIbHYIO FTMJ1b3Y
M OOPH NPOYUCTUTb PaCTBOPUTEJIEM C MOMOLLbIO rpy6oii candeTku.

1.12.3. CBapka peTtaneu B pactpyo

Mpouecc pacTpyOHOW CBapku BKIOYAET OAHOBPEMEHHbII HarpeB COeAMHSAEMbIX AeTanei, TeXHONOrMYecKyio
BbIIEPXKY, CHATUE AeTanen ¢ Hacanok, UX COMNpPsiXeHne 1 nocnenylollee ecCTeCTBEHHOE OxNlaxaeHne CBapeHHbIX
netanein. na Kaxaoro Hapy>xHoro auameTpa noaobpaHbl COOTBETCTBYIOLLME Napbl HACAA0K.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1. Ha cBapou4HbIi annapar yCTaHaBAMBAIOTCH HACAAKM COOTBETCTBYIOLLEro AuameTpa, npu 3TOoM pabouve
NMOBEPXHOCTM HAcaa0kK AOMKHbI ObITb 06€3XXMPEHbI aLLETOHOM UM BOAHLIM PACTBOPOM crnivpTa. B cnyyasax HanvnaHms
Ha HacaaKn OCTaTKOB MOIMMEPOB OT NPeAbIAYLLEN CBAPKMN, HEOOXOOMMO NPOBECTN O4YUCTKY Paboymx MOBEPXHOCTEN.
2. CBapOoYHbIli annapar noak/to4aeTcs K CeTU 1 0XXMOAETCS ero roTOBHOCTb K paboTe.

3. CooTBETCTBYIOWANA TEXHONOMMM Temnepartypa ceapkm ansa PP-R coctaenseT 260 — 270 °C.

4. Tpyba obpesaeTcs nof NpsMbIM YriioM K ocu Tpybbl MpY NMOMOLLM creupnanbHoro pesaka. Ha topue Tpyobl ©
BHYTPEHHEN CTOPOHbI CHMUMaeTcsa dpacka nog yrnom 30°

5. KoHel, Tpybbl 1 pactpyb duTrHra nepen cBapkowr npu HeoOXOOMMOCTWN OYMLLAIOTCS OT BAaru, Nbiiv U rpsasmn m
0b6e3xunpmBaloTcs.

6. Ha Tpyby HaHOCUKTCS MeTKa Ha pacCTosiHUN, paBHOM ryOunHe pacTpyba nic 2 MMm.

7. KoHub! feTanen, 0CeBbIM NepeMELLLEHMEM, He BpaLLlad, NiaBHO BBOOATCHA B HACaKM.
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8. BblaepxuvBaeTcs pernaMmeHTUpoBaHHOE BPEMS MPOorpeBa Ao BA3KOTEKYHEro COCTOsiHMS (cornacHo Tabnuvue 11).
9. JeTtann cHAMalOTCA C Hacagok, 1 B TedeHun 1 — 2 cekyHp, conpsiraioTcs apyr ¢ apyrom. MNpu aton onepauuun
He [OonyckalTCs BpallaTesbHble ABUMXEHUS AeTaneli OTHOCUTENbHO APyr Apyra, BO3MOXHA nuvlb Hebonbluas
KOPPEKTUPOBKA OKOHYATESIbHOrO PACMONIOXEHWS AeTanern B KOHEYHOW CTagmm CBapKM.

10. OxnaxaeHne CBapHOro COeAMHEHNS 1 AeTanen Npom3BoaMTCS €CTECTBEHHbIM NYTEM.

Lna apMMpoBaHHbIX NOAMMNPONUIEHOBLIX TPYO nepen CBapKOM KOHEL, TPyObl 3a4MLLIAETCSA 3a4MCTKOM, NPU 3TOM
NPOUCXOAMT CHATME TOHKOIO NOJIMMEPHOrO CNos BMecCTe C Gonbron. B pesynbrare 3Toro nony4ymBLUMACS HAPYXHbIN
anamMeTp TpyObl JOKEH COOTBETCTBOBATbL B npeaenax A0MNyCKOB CTaHAAPTHOMY HapyXHOMY AMaMeTpy OaHHOro
Tunopasmepa.

(W"BHUMAHMUE:
¢ Mpu pa6oTte, B cniy4ae He06X0AUMOCTU, CMEHHbIe HarpeBaTesiv O4YMLLLAIOTCS OT HaJIUMLUero matepuana;
¢ nnga obecneyeHns KaYeCTBEHHOrO CoegMHEeHUs oeTanei, cneayeT usdberatb NOBPeXAeHNs NOKPbITUS HACA[0K;
* KaTeropu4yecku sanpeLiaeTcs oxjaaxaaTb Nnpudbop BOA0M, MHA4Ye MOTyT ObiTb UCMOPUEHbI
TepMOCOMNPOTUBIIEHUS.

Ta6nuua 11. TexHOnornyeckue napameTpbl pacTpyoHoV cBapku aetanei us PP-R
(Temnepatypa okpy>xaiwowero sosayxa 20 °C)

HapyXHbiit Onvna Bpems

AvameTp TpyGbl, | cBapHOro HarpeBsa conpsixeHus oxnaxaeHUs
MM yvactka, MM peTtanem, ¢ peTtanem, ¢ peTtanen, MUH
16 13 5-8 4 2

20 14 6-8 4 2

25 15 7-11 4 2

32 16,5 8-12 6 4

40 18 12-18 6 4

50 20 18 - 27 6 4

63 24 24 - 36 8 6

90 29 40-60 8 8

110 35 60-80 10 10

125 40 80-100 14 14

CBapka TepmOoniacToB COMPOBOXAAeTCs 00s3aTesibHbIM BblOaBNVBaHMEM B MeECTe CBApHOro LiBa pacrsjasa
mMaTepwuana, Ha3blBaeMoro «rpatomM». [pn pacTpyOHOI cBapke rpaT BbIXOAMT Ha HAPYXXHYIO NMOBEPXHOCTb TPYObl 1
BHYTPEHHIOIO MOBEPXHOCTb COeAMHUTENIbHOW AeTanu.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

1.13. UCMNbITAHNA TPYBOMNPOBOAOB

1.13.1. CuctemMbl BOOOCHaAOXeHUus

Cunctembl BHYTPEHHENO XONOAHOMO N FOPSYEro BOAOCHAOXEHWS AOMKHbI ObITh MCMAbITAHbI TMAPOCTATUYECKUM UN
MaHOMEeTPUYEeCKMM MeTooM ¢ cobnoaeHmnem TpebosaHnii FTOCT 24054-80, TOCT 25136-82 1 HacToALLMX NpaBu.
BenununHy npoGHOro AaBneHus Npu rMApoCTaTUH4EeCKOM METOAE WCMblITaHUsS cneayeT npuHuMaTb pasHou 1,5
BeJINYMHbI N3ObITOYHOIO paboyero AaBieHUs.

mppocTatnyeckne M MaHOMETPUYECKUE UCMbITAHUS CUCTEM XOMOAHOIO W ropsiYero BOAOCHAGXEHWST OO0KHbI
NPOn3BOANTLCS A0 YCTaHOBKM BOAOPa300pHOM apMaTypbl.

Bbloep>xaBLUVIMUY UCMbITAHWS] CHUTAIOTCHA CUCTEMbI, €eCn B TedeHre 10 MVUH HaxoXaeHUs NoA NpobHbIM AaBNEHNEM
npu rmapocTaTMieckoM MeTo[e UCMbITaHUN He OOHapyXXeHo naaeHus aaesneHms 6onee 0,05 MMa (0,5 KFC/CM2) 7]
Kanesnb B CBapHbIX LWBax, TPy6ax, pe3bb0oBbiX COEAMHEHUSIX, apMaType 1 yTeUku BObl HEPE3 CMbIBHbIE YCTPOMCTRA.
Mo okoHYaHUN UCMbITAHUI MMAPOCTAaTUYECKMM METOAO0M HeoOXoAuMO BbINYCTUTb BOOY U3 CUCTEM BHYTPEHHENO
XOJI0AHOIO 1 ropsivero Bo40CHa0XeHUS.

MaHoMeTpuyeckmne ucCnbITaHUS CUCTEMbI BHYTPEHHEro XOJIOAHOMO W Topsidero BOOOCHAOXeHWS cnepyeT
npou3BOANTb B CeaytoLLen NnocnenoBaTesibHOCTU:

* CUCTEeMY 3anofIHUTb BO3AyXOM NPOOHbLIM M36bITOYHbIM AasneHnem 0,15 MMMa (1,5 KFC/CM2);

* nNpu obHapyxeHun nedekToB MOHTaxa Ha C/yx creayeT CHMU3UTb AaBiieHuMe A0 aTMochepHOro 1 ycTpaHuTb
nedexTbl;

+ 3aTeM CMCTeMY 3anofIHMTb Bo3ayxoMm aasneHmem 0,1 MMa (1 KFC/CMZ),

+ Bblaepxarb ee nof NpoObHbIM AABNEHMEM B TEHEHNE 5 MUH.

Cuctema NpusHaeTcs BblAEPXaBLUEN UCMbITAHME, ECNIN MPU HAXOXAEHUN ee Nog, NPOoOHbIM JaBieHVeEM nageHue
ZaBnennsi He npesbicut 0,01 MMa (0,1 krc/cm?2).

1.13.2. Cucrembl oTonneHusa

McnblTaHne BOOSIHBIX CUCTEM OTOMJIEHUS U TEMIOCHAOXEHUS O0/MKHO NPOU3BOAUTLCS MPU OTKITIOYEHHbIX KOTax
M pacLuMpUTESNIbHbIX COCyAax rmapocTaTtnyeckum MeToooM AaBieHueM, paBHbiM 1,5 paboyero gaBneHusl, HO He
meHee 0,2 MMa (2 krc/cM2) B caMoii HUXKHE TOUKE CUCTEMBI.

Cuctema npu3HaeTCs Bblaep>KaBLLUen UCMblTaHue, eCNK B Te4eHne 5 MUH HaxoXaeHus ee noa npobHbIM AaBfieHNnem
najfeHvie Aasnenns He npesbicuT 0,02 MMa (0,2 Krc/CM2) 1 OTCYTCTBYIOT TEUM B CBAPHbIX LUBAX, TPy6ax, pe3bBoBbIx
CoeNHeHsaX, apMartype, OTONUTENbHbIX NpMbopax 1 06opya0BaHNN.

BenuunHa npo6GHOro pJaBneHuss Npu rmapocTtatMyeckoM METOAE WCMbITaHUS AN CUCTEM  OTOMJIEHUS W
TENIOCHAOXEHUS, MPUCOEOMHEHHbBIX K TEMIOLEHTPaNAM, He A0 KHA NPEBbLILLATL NPeaebHOro NPo6bHOro AaBneHns
0151 YCTAHOBJIEHHBIX B CUCTEME OTOMUTESbHBIX MPMOOPOB 1 OTOMUTENBHO-BEHTUISALMOHHOIO 000PYA0BaHMS.
MaHomeTpuyeckme WCMbITaHUS CUCTEM OTOMJIEHUS WU TenoCHAaGXeHUsT COOTBETCTBYIOT MaHOMETPUMYECKMM
MCMbITAHUSIM CUCTEM BHYTPEHHEro XONOAHOMO W ropsiYero BOAOCHAOXEeHMss WU NpoM3BOAATCA B TOW Xe
nocnenoBaTenbHOCTU (NYHKT 8.1).

Cuctembl NaHeNbHOro OTOMJIEHNS A0JIKHbI ObITb UCMbITAHbI, KaK NPaBuio, r’MAPOCTaTUYECKUM METOO0M.
MaHomeTpurnyeckoe ncnbiTaHne JonyckaeTcs Npon3BOAMTbL NPY OTPULLATESNTIbHOM TEMMEPATYPE HAPY>XHOIro BO34yXa.
mppocTaTtnyeckoe MUCMbITaHME CUCTEM MAaHENbHOIO OTOMIEHNS AOJKHO NPOM3BOAUTLCS (A0 3a4eNKN MOHTaXHbIX
OKOH) gasneHvem 1 Mlla (10KI’C/CM2) B TeyeHume 15 MUH, Npu 3TOM NnazieHne aasneHus nonyckaetcs He 6onee 0,01
Mna (0,1 krc/cm?2).

[lns cuctem naHelbHOro OTOMEHUS, COBMELLEHHbIX C OTONUTENbHLIMU NPMBopamMu, BEMYMHA NPOOHOro AaBneHus
He 40J1XKHa NpeBbIWaTh NpeaesibHOro NPo6bHOro AaBfeHNs A9 yCTaHOBMIEHHbLIX B CUCTEME OTOMNMUTESNIbHbLIX MPUOOPOB.
BennunHa npobHOro AaBneHus CUCTEM NaHeSIbHOro OTOMJIEHUS, NMAapPOBbIX CUCTEM OTOMIEHNS 1 TEMOCHAGXEeHNSs
npY MaHOMETPUYECKUX UCMbITaHUSAX AomkHa coctasnsatb 0,1 MIMa (1 KI’C/CM2). MpoaoNXNTENbHOCTL NCMNbITAHUSA
-5 MuH. NMaaeHne pgaBneHus 0omkKHO O6biTh He 6onee 0,01 MIMa (0,1 KFC/CM2).

Cuctema npn3HaeTCs Bblaep>KaBLLUEN UCTMbITaHWE AaBIEHNEM, €CNU B TeYeHNe 5 MUH HaxoXaeHWs ee noa, NPoOHbIM
JaBeHVeM nageHue Jasnenus He npesbicuT 0,02 MMa (0,2 krc/cm?) n OTCYTCTBYIOT TEYM B CBAPHbIX LLIBAX, Tpybax,
pe3bb0BLIX COEANHEHMUSAX, apMaType, OTONUTENbHbIX MPUBOopPax.
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1.14. U3onguua TpyoonpoBoaoB

Tennonsonaunda

TPpybonpoBoOaOB

BOJOCHaOXeHMS  BbINOJIHAETCS B COOTBETCTBMM C  TpeboBaHUSMU
Cn 61.13330.2012 «TennoBas wudonsumss 000OpPyaoBaHMS M TPyOOMPOBOAOB». AKTYyanM3MpPOBaHHAs penakumns
CHwu 41-03-2003. MNMpu MOHTaxe CUCTEM XONOAHOIr0 BOAOCHAOXEHNS HEOBX0OMMO 3alUTUTL TPYOONpoBoAbl OT
obpasoBaHus koHaeHcata. OnpegeneHne BeNMYnUHbl MUHUMAabHOW TOMLLMHBLI U30ASLMM AN NOAMAPONUIEHOBbIX

TPyb MOXHO Npon3BecT no Tabauue 12:

Tabnunua 12. PekomeHgaumm no n3onsaumm TpyoonpoBoaoB C NPUMEHEHNEM
MaTtepuanoB U3 BCNEHEHHOro NnonmnaTuneHa AHeprodnekc.

D Hap. MoHTax B cTpouTenbHo | MoHTax B cTpOUTENbHOM
TPyObI Cdepa npumeHeHus B KOHCTPYKLUMUU (M3onaunsa KOHCTPYKUMU (n3onaunsa
’ (vzonsauus B Tpy6Kax no 2 m)
MM B TPy6Kax no 2 m) B 6yxTax no 10 m)
Tpy6ka Sueprocnekc Cynep Tpybka SHueprodnekc Cynep
OTtonnexne Tpy6ka SHeprodnekc Cynep 18/13-2 NpoTexT-K 18/9-2 NpoTexT-K 18/4-10
Tpybka SHeprodnekc Cynep Tpybka SHeprodnekc Cynep
" Fopsayee BogocHabxeHne Tpy6ka SHeprodnekc Cynep 18/9-2 NpoTexT-K 18/9-2 NpoTexT-K 18/4-10
Tpybka SHeprodnekc Cynep Tpy6ka SHeprodnekc Cynep
XonopHoe BogocHabxeHne Tpy6ka SHeprodnekc Cynep 18/6-2 NpoTeT-C 18/6-2 MpoTexT-C 18/4-10
XonopocHabxeHne Tpybka SHeprodnekc Cynep Tpybka SHeprodpnekc Cynep
(+5°C - +7°C) Tpy6ra Sneprognekc Cynep 18/9-2 MpoTexT-C 18/9-2 MpoTexT-C 18/4-10
Tpybka SHeprodnekc Cynep Tpybka SHeprodnekc Cynep
OTonnexne Tpy6ka SHeprodnekc Cynep 22/13-2 MpoTexT-K 22/9-2 MpoTekT-K 22/4-10
Tpybka SHeprodnekc Cynep Tpy6ka SHeprodpnekc Cynep
Fopsayee BogocHabxeHne Tpy6ka SHeprodnekc Cynep 22/9-2 MpoTexT-K 22/9-2 NpoTexT-K 22/4-10
20 T
pybka dHeprodnekc Cynep Tpybka Sueprodnekc Cynep
XonogHoe BogocHaGxeHne Tpy6ka 3Heprodnekc Cynep 22/6-2 NpoTexT-C 22/6-2 MpoTexT-C 22/4-10
XonopocHabxeHne Tpybka SHeprodpnekc Cynep Tpybka SHeprodnekc Cynep
(+5°C = +7°C) Tpy6ra Sueprodnexc Cynep 22/9-2 MpoTekT-C 22/9-2 MpoTekT-C 22/4-10
Tpybka SHeprodnekc Cynep Tpybka SHeprodpnekc Cynep
OTonneHune Tpy6ka SHeprodnekc Cynep 25/13-2 MpoTekT-K 28/9-2 MpoTekT-K 28/4-10
Tpybka SHeprodnekc Cynep Tpybka SHeprodnekc Cynep
Fopsayee BogocHabxeHne Tpybka SHeprodnekc Cynep 25/9-2 NpoTexT-K 28/9-2 MpoTexT-K 28/4-10
25
Tpybka SHeprocdnekc Cynep Tpybka SHueprodnekc Cynep
XonopHoe BogocHaGxeHne Tpy6ka SQHeprodnekc Cynep 25/6-2 NpoTexT-C 28/6-2 MpoTexT-C 28/4-10
XonopocHabxeHne Tpybka SHeprodnekc Cynep Tpybka SHeprodnekc Cynep
(+5°C - +7°C) TpyGra Sneprognexc Cynep 25/9-2 MpoTexT-C 28/9-2 MpoTexT-C 28/4-10
Tpybka SHeprodnekc Cynep Tpybka SHeprodpnekc Cynep
OTonnexne Tpy6ka SHeprodnekc Cynep 35/13-2 MpoTexT-K 35/9-2 Npoter-K 35/4-10
Tpybka SHeprodpnekc Cynep Tpybka SHeprodnekc Cynep
Fopayee BogocHabxeHne Tpy6ka SHeprodnekc Cynep 35/9-2 NpoTexT-K 35/9-2 MpoTexT-K 35/4-10
32
Tpybka SHeprocdnekc Cynep Tpybka Sueprodnekc Cynep
XonopHoe BogocHaGxeHne Tpy6ka SHeprodnekc Cynep 35/6-2 NpoTexT-C 35/6-2 MpoTexT-C 35/4-10
XonopocHabxeHne Tpybka SHeprodnekc Cynep Tpybka SHeprodnekc Cynep
(+5°C - +7°C) TpyGra Sneprognekc Cynep 35/9-2 MpotexT-C 35/9-2 MpoTexT-C 35/4-10
OTonnenune Tpy6ka SHeprodnekc Cynep 42/20-2 PR SRERECHCe Chmep
42/20-2
Fopsayee BogocHabxeHne Tpy6ka SHeprodnekc Cynep 42/9-2 Zgygj Sreprodnekc Cynep
40 Tpy6ka SHeprocdnekc Cynep
XonopHoe BogocHaGxeHne Tpy6ka SQHeprodnekc Cynep 42/9-2 42/9-2
XonopocHabxeHne Tpybka SHeprodpnekc Cynep
(45 °C - 47 °C) Tpy6ka SHeprodnekc Cynep 42/9-2 42/9-2
OTonneHune Tpy6ka SHeprodnekc Cynep 54/20-2 USELE SHEPEHIE® GeR
54/20-2
Fopsayee BogocHabxeHne Tpy6ka SHeprodbnekc Cynep 54/9-2 ;i}lgj Sreprodnekc Cynep
50 Tpybka 3 C
XonopHoe BogocHaGxeHne Tpy6ka SQHeprodnekc Cynep 54/9-2 5291(: HEErEEAEIE Gyme
XonogocHabxeHue Tpy6ka Heprodnekc Cynep
(+5°C - +7°C) Tpybka SHeprodnekc Cynep 54/9-2 54/9-2
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Tpy6ka SHeprodnekc Cynep

OTonnexve Tpybka SHeprodpnekc Cynep 64/20-2 64/20-2

Tpybka SHeprodnekc Cynep

lopsiyee BogocHabxeHne Tpy6ka Sneprodnekc Cynep 64/9-2

64/9-2
63 Tpybka 3 C
XonopHoe BOfoCHaGXeHVe Tpy6ka Sneprodnekc Cynep 64/9-2 62}191(; FIEPTe e S GIED
XonopocHabxeHue Tpy6ka SHeprodnekc Cynep
(+5°C - +7°C) Tpy6ka Sneprodnekc Cynep 64/9-2 64/9-2
MpuMepHBbI pacxos, Knesi:
O6bekT MpumepHbIi pacxopd, 1 nuTpa knes
T I Goms «[onepeyHsble webl ~ 1800 M,
By = MpoponbHble wabl ~ 200 m»
CoepgvHeHve
LIBOB Knei1 QHeprodnekc 0,5; 0,9; 2,8 n. Tpy6K TONLLIAHO# 9 MM «MonepeyHble webl ~ 1350 M,
naonauumn MpononbHble Wbl ~ 150 m»

«[onepeyHble Wwsbl ~ 500 M,

TEEen wea et T 0y MpoaonbHblie wabl ~ 100 m»

«[onepeyHble Wwabl ~ 300 M,

Tpy6Ki TOUIMHON 20 MM MpoaonbHbie wabl ~ 80 m»

JleHTa apMuUpoBaHHas

Coeanrerve | camoknetowwancs SHeprodaekc
LIBOB K
N30NALMN 48mm x 50m cepasi; 48Mm x 25Mm

KpacHas; 48MM X 25M CUHSS

MpuUMepHbI Pacxoa, IEHTbI: A/MHA NPSIMbIX Y4aCTKOB
Tpy6OonpoBoAa YMHOXMTb Ha KO3PdULMEHT 1,2

CoepnuHeHvie
Lnu%%céoanblx 3axumbl MprmepHbIi pacxon: 3-5 3aX1MOB Ha 1 MOrOHHbIN METP n3onauum
n3onsaumum

MpumeyaHme:

TonwmHa Tennon3oNSUMOHHOMO C/los U3 u3penuin  «dHeprodrnekc» Mapku «Cynep» 6e3 MNoKpbITUS B
TENNOUIONALUMOHHBIX KOHCTPYKUMAX A1 060opyaoBaHUs U TPyOOMpPOBOAOB, PACMOJIOXKEHHbIX B MOMELLEHUN
paccunTaHa ansa cnenyllmMx ycnoBuin. PacyeTHasa Temnepartypa TenoHOCUTENs AN TeMnepaTypHoOro pexuma
Tennosbix cetenn 95 °C -70 °C, ana ropsiyero BogocHabxeHus 70 °C, ona xonogHoro BogocHabxeHus 10 °C.
Temnepatypa B nomMeLeHun 20 °C, oTHocuTeNbHas BAaxHOCTb Bo3ayxa 70%. Ymicno yacoB paboTbl B rog, — MeEHee
5000. Tennouzonsaums ncnonb3dyerca 6e3 MeTanIM3npoBaHHOMO NOKPbLITUS.

1.15. TpaHcnopTupoBaHue u xpaHeHue PP-R Tpy0

CornacHo CI1 40-101-96 TpaHcnopTupoBaHMe, MNOrpyska W pasrpy3ka MoJMNPONUIEHOBLIX TPYO AOJIKHbI
NpoOBOOUTLCS NPU TeMMepaType HapyXHOro Bo3ayxa He Hmke -10 °C. Vix TpaHCcnopTUpOBaHMe npu TemnepaType
0o — 20 °C ponyckaeTcs TONbKO NPWY UCMONb30BaHNK CrieLmanbHbIX YCTPOUCTB, o6ecneymBatoLmx pukcaumio Tpyo,
a TakXke NPUHATUM 0COBbIX Mep NPeaoCTOPOXHOCTH.

TpyObl M cOeANHUTENBHBIE AeTaNM He0OX0aMMO obeperaTb OT yAapOB U MEXAHNYECKUX Harpy30K, a X MOBEPXHOCTU -
OT HaHeceHus uapanuvH. Mpn nepeBo3ke Tpybbl M3 PP-R HeobxoaMMoO yknaapiBaTb Ha POBHYK MOBEPXHOCTb
TPaHCMNOPTHbLIX CPEACTB, MPEeaoXPaHss OT OCTPbIX METANINIMYECKNX YIIOB U pebep nnathopMsbl.

Tpybbl 1 coeanHUTeNbHbIE aeTann n3 PP-R, noctaBneHHble Ha 00bEKT B 3UMHee BpeMsl, nepem, Ux NpuMeHeHnem
B 30aHUNSAX OO/MKHbI OblTb NPEABaAPUTESNIBHO BblAEPXaHbl MPY NOSOXNTENBHOM TEMNEPAType He MeHee 2 4.

TpyO6bl AOJKHbBI XPaHUTLCS HA CTeNIaXax B 3aKpbITbIX MOMELLLEHMSX UV NOA, HaBeCOoM. BbicoTa wtabens He JosmkHa
npesbilaTh 2 M. CknaampoBaTtb TPyObl U COeANHUTENbHbLIE AeTanu crnenyeT He 6nuxe 1 M OT HarpeBaTesbHbIX
npmnbopoB.

1.16. TpeOGoBaHus NO TeXHUKe 6e30nacHOCTU

Mpn KOHTaKTe C OTKPbITbIM OrHEM mMatepuan Tpyd ropuT KOMTALWMM niamMeHem ¢ obpal3oBaHMEM pacriasa n
BbleNeHNeM yrnekUcnoro raza, napoB BoAbl, HeNpeaesbHbIX YrNeBoA0POA0B 1 ra3000pa3HbIX NPOAYKTOB.

CBapKy pr6OCOGJJ,I/IHVITeJ'IbeIX p.eTane|7| cyieayeTt npon3BognTb B MpoOBEeTpMBaeMOM NMOMeELLEHNN.

Mpwn paboTe co cBapoyHbIM annapaTomM cnenyet cobnioaaTb npasuna padoTbl C 3NEKTPOUHCTPYMEHTOM.

29




30

\(P ROAQUA - TEXHWYECKMIA KATANOT

1.17. HopmaTuBHbIE CCbUIKN

1. TOCT 32415-2013 «Tpybbl HanopHble U3 TEPMOMIACTOB UM COEAUHUTENbHbIE AeTain K HUM OJisi CUCTEM
BOJOCHAOXEHUNS U OTOMIEHUS.

2. TOCT P 53630-2015 «Tpy06bl HanopHbIe MHOIFOCOMHbIE OJ19 CUCTEM BOAOCHAOXEHWS 1 OTOMIEHUS».

3. CIM 60.13330.2016 «OTonneHne, BEHTUAALMNS N KOHOVULMOHMPOBaHME. AKTyanmanpoBaHHas pegakums CHull 41-
01-2003».

4. CI1 30.13330.2016 «BHyTpeHHMIA BOOONPOBOA, U KaHanmM3auus 3gaHuii. AktyanmamnpoBaHHas pegakumsa CHwul
2.04.01-85%».

5. CIN 73.13330.2016 «BHyTpeHHME CaHUTApPHO-TEXHUYECKME CUCTEMbI 34aHUN. AKTyann3npoBaHHas peaakuums
CHwul1 3.05.01-85».

6. CIN 61.13330.2012 «TennoBas naonsaumsa obopynoBaHnsa M TpybonpoBoaoB». AKTyann3vpoBaHHas penakums
CHwIM 41-03-2003.

7. TY 2248-002-16965449-2016 «TpyObl HaMoOpHbIE WU COEAVMHUTENbHbIE AeTann K HUM W3 MOaMnponuaeHa
pangomcononmmepa (PP-R/PP-R-GF/PP-R)».

8. TY 2248-001-16965449-2016 «Tpybbl HanopHble M3 MNOAUMNPOMNUIIEHA PaHOOMCOMONMMEpPa apMUPOBaHHbIE
CTEK/I0BONIOKHOM (PP-R)».

9. TY 2248-003-16965449-2016 «Tpybbl HANopHble N3 NOAMMNPONUIEHA PaHAOMCOMNMOAMMEPA, apMUPOBAHHbIE
anomMmuHmem (PP-R/AI/PP-R)».

NMPUNOXEHMUE 1 (CMMPABOYHOE)

XuMunyeckasa CTOMKOCTb TPYO U coeanHuTenbHbix aetanei us PP-R
(no paHHbiM DIN 8078)

YcnoBHble 0603Ha4YeHUs: CumBoOnbI, ONUCbIBalOLWMEe XMMnyeckue

KOHLeHTpauun:
C - cT0ek;

YC - yCNOBHO CTOEK,;

HC - He cToek;

— — HEQOCTaATO4YHO NHDOPMaLMN.

VL — koHueHTpauusa meHee 10%;

L — koHueHTpauus 6onee 10 %;

GL — HacbiLlweHHbI pacTeop npu 20°C;
H — koMMepyeckas OLEeHKa;

TR — TexHM4eckn yncras.

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

Xumuuyeckas Xumunuyeckas
ArpeccuBHas cpepa TK:::::' CTOWKOCTb ArpeccuBHas cpena TK:::::' CTOMKOCTb

20°C |60°C [100°C 20°C |60°C [100°C
AueTanbrug TR |YC| — | — UunknorekcaHoH TR |YC| C | —
AueTtodeHOoH TR c|C| — UunknorekcaHoH TR |YC|YC| HC
AHruapua yKCycHOM TR cl—| = AHTndpus H C |[HC| C
K-Thl Xnopug cypbmbl (Ill) | 90% | C | C | —
Z:g\é(;zaﬂ K-Ta, TR C |[YC| HC db6no4yHada kK-Ta L cl|Cc| —
YKCYCHas K-Ta, . f16no4Han k-Ta GL |[C|C | —
pa36aB. 40% | C | C | — A6n104HOE BUHO H cle! —
AueToH TR C|—| — (RO
KncnotHbin Llapckas soaka H c|c|C
aueHTaHrMapuA 40% | C | C | — MbllwbakoBasa K-Ta 40% (C | C | —
AKpUAOHUTPUN TR c lyc| — MbilubsKOBada K-Ta 80% | C | C |YVYC
AaunuHosas k-Ta TR |[C|C | — M'mapokcunp 6apusa GL [Cc|C| C
Boanayx TR |[C|C| C Conu 6apus GL [c|c| C
Keacubl Me - Me 111 GL |[C|C| — ':KTK;/MVMTOpHaa H lelel =
Sgggg:.sbm cnupT, %% |clc| — I Y clele
KBacubl TR c|C| — Anbperunpg GL clc| —
Xnopwup anlommnHuns GL |[Cc|C | — Cmecb GEH3UH- 8090/ velnel e
Cynbdart anioMmmHuns GL c|C| — Genson 2009
AHTapHasga k-Ta GL c|C| — ==l TR |YCI/HC| HC
JBYyaMUHO3TAHON TR |C|—| — Benaunxnopua TR |YC| —| —
Ammunak, ras TR c|C| — Bypa L c|C| —
AMMMaK, Xnak. TR c|C| — BopHas k-Ta GL c|c| C
AHUNVH TR lcl—| — Bpom TR |HC|HC| HC
AMMMak, Boga GL clec| — Mapbl 6poma Bce |YC|HC| HC
AueTaT aMMOHUS GL cle!| — bytagueH, ras TR |YC|HC| HC
Kap6oHaT aMMOHMs GL [c|Cc| — bytaH (2) avon (1,4) | TR | C | C | —
Xnopwug aMMoHUS GL | C — ByTaHaunon TR [C | C| —
dTopua ammoHus L clc| — bytaHntpuon (1,2,4) TR clc| —
HuTpaT aMMOHUS GL |c|C| C BytuHu (2) avon (1,4) | TR | C | —| —
docdaTt aMmoHus GL |[c|Cc| C ByTunauerar TR |YC|HC| HC
Cynbdat aMMoOHUS GL clc!l c ByTtunoBbii cnupT TR C |YC| YC
AMunaueTaT amuna TR |yYC|C | — Bytunderon GL [C|—| —
AMUNoBLIN cnupT TR |[C|—| C ByTunderon TR |HC| —| —
AHUAUH TR lvyclc | — ByTunneHrnukonb 10% | C |YC| —
Mapoxnopua, GL clyel _ ByTunneHrnukonb TR C|—| —
aHUNuHa ByTuneH, xunakunin TR |YC| — | —
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PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

o Xumnyeckas S XumMmunuyeckas
OHLLEH- ~ HLLEeH- o
ArpeccuBHas cpepa TpaLMs CTOUKOCTb ArpeccuBHas cpepa Tpaums CTOUKOCTb
20°C|60°C|100°C 20°C|60°C|100°C
[o) — —
MoHookcug Bce |Clc | — Kpeaon >90% | C
yrnepopa LuknorekcaH TR |[C|—| —
Cepoyrnepog TR |HCIHC/HC | |1yknorekcanon TR | C |YC| —
Fmapokcua HaTpus 60% |C|C | C LluKnorekcaHoH TR |YC|HC|HC
Xnopanb TR c|C| — JleKCTpUH L clc!| —
XnopamuH L C|l—|- Mwoko3a 2000 |[C | C | C
XnopaTtaHon TR | C|C| — | |1 2anamunatan TR |C|C| —
XnopHoBaTtag K-Ta 1% C |YC|HC LAnxnopyKkcycHas | lyel |
XnopHoBaTtas K-Ta 10% | C |YC|HC K-Ta
= o)
XnopHoBaTas K-Ta 20% | C |HC|HC| |OuxnopykcycHas 50% | c|c|—
Xnop 0,5% |YC| — | — K-Ta
Xnop 1% |HC|HC|HC Ouxnopb6eH3on TR |YC| — | —
Xnop GL |YC|HC|HC AuvxnopaTtunex TR lvel — | —
Xnop, raa TR |HC|HC|HCc| [(1:1-2:2)
Xnop, Bona TR |HclHCl He Oun3enbHaqa cma3ska H Cc |YC| —
XnopykcycHasq k-Ta L c|C | — AL L) U3 Cl—|—
XnopGeHaon TR lvel —| — AunaTtnnosbin apup TR Cc |YC| —
Xnopodopm TR |vclHc|He OvrnukoneBaq K-ta GL C|C | —
XnopcynbdoHoBas  lhelnel e AurekcundTtanart TR Cc |YC| —
Kucnorta AunsookTundranart TR Cc |YC| —
Xpomosasi kucnota | 40% |YC|YC|HC| |Auusonponunosbiii TR lvclHel —
XpomoBasi kucnorta/ 15\35\ HCclHC| He o¢up
CepH.Kkucnota/sBoga 50% OnmeTtnndopmammng TR cC|C | —
KpoTOHOBbLIN TR c OumeTnnamuH 100% | C | — | —
anbperun ; o
aAernn On-H 6yTnnoBbIN TR lvcl—| —
JIUMOHHag K-Ta VL c|Cc|C apup
JInMOHHasga k-Ta VL c|c|cC OuHoHnndpTanar TR C |YC| —
Nopoackoii ras H cC|—| — OuoktundTanar TR Cc |YC| —
KoKOCOBbBIVI XXMPHbIN TR c lvel — AnokcaH TR |YC|YC| —
ST MuTtbeBas Boaa TR |[Cc|C | C
KokocoBoe macno TR C|—| — 3TaHon L clc| —
KoHbsiK H c|C| — 0
OtaHon + 2% 96% | C | — | —
Xnopug megm (1) GL c|C| — Tonyona
Unaung mepgm (1) GL cC| C| — OTtunauyerar TR C |YC|HC
Hutpat meam (1) 30% |[C | C | C OTUNOBLIN CNNpPT TR c|Cc|C
Cynbdat mean GL c|C | — OTtunbeH3on TR |YC|HC|HC
Kykypy3Hoe macno TR C |YC| — dtunxnopupg, TR |HC|HC|HC
XnonkoBoe macino TR c|C | — OTuneHgnamuH TR c|C| —
Kpeson 90% |[C | C | — OTUNEHIrNNKoNb TR c|Cc|C

XnmMmunuyeckas A XnmMmunyeckas
ArpeccuBHasa KoHueH- AT T rpeccuBHasi KoHueH- T
cpepa Tpauus cpepa Tpauus
20°C|60°C| 100°C 20°C|60°C| 100°C
KpemHedTOpUCTO- N3onponun TR c|Cc| C
BOAOpOAHas 32% | C | C| — KepocuH H C |YC| HC
L L a-okcunponunHoBas
dopmanbaoerna 40% c|C| — KucnoTa 90% c|c| -
MypaBbuHas 10% clclye JNlaHonuH H C |YC| —
Kncnora AueTaT cBUHUA GL C| C | HC
MypaBbuHas 85% | c |vc| He | [/1bHaHOe macno H c|Cc| C
kucnora Cma304Hble Macna TR C |YC| HC
®pykTo3a - cic|cC Xnopupa marims GL c|c| C
dpykTOoBbLIE cmim H c|Cc| C MMapokcukapBoHaT GL c lnel He
dyppypunosbiit TR | c |lyc| — | |marHus
e Conu maruums GL c|Cc| —
XKenatuh Lo c,c cC Cynbdart marHus GL c|Cc| C
Fnoko3a 20% c|Cc| C MeHTonN TR c lvel —
MMmuuepuH TR c|C| C MeTaHon R cle!| —
VLo R 30% | C |YC| — | |MetaHnon 5% | C|C|YC
_'I(_MCHOTa - MeTtunauerar TR c|C| —
onneHb”ﬂ H YC| — | — MeTtunamuH 32% cC|—| —
KNBOTHEIN XMB MeTtunbpomu TR HC|HC| HC
HCI/HMO, 75%/25%|/HC |[HC | HC P A
MeTtunxnopupg TR HC|HC| HC
lenTaH TR C |YC| HC
r TR c lye MeTunaTnnkeToH TR c |yCc| —
reKcaH B PtyTb TR c|C| —
(fkga;;pmon TR c|C| — Conu ptyTn GL c|C| C
7 Monoko H c|c| C
MmppasuHrngpar TR C|—| —
dTopoBogoponHas MuHepaneHas c|Cc| C
40% C |YC| HC BOAa
Knenora Menacca c|Cc| C
CongaHasga kucnora 20% c|C| — Me" R clvel ¢
ConsHas kucnota [20—36% C |YC| YC OTOPHOE MAcno
MpupoaHbIn ras TR C|—| —
dTopucro-
BOAOPOAHAS 40% clc!| — Conun Hukenqa GL C |[HC| —
KucnoTa A30THaga K-Ta 10% C |YC| HC
dTopucTo- A30THaga k-Ta 10-50%|YC|HC| HC
BOAOPOAHAS 70% Cc |yc| — A30THaq k-Ta >50% |HC|HC| HC
KucnoTta 2-HUTpONyon TR c |yC| —
Bonopon TR c|C | — A3oTucTtble ra3sbi Bce c|C| —
Xnopoesogopogj TR c|C| — Oneym TR HclHe! He
Mepokcup 30% clyel — (H2S04+S03)
BO4OpOAa ° ONMBKOBOE Macno TR c|c|yvyc
LinaHucro- TR clc| = LlaBenbHas GL clclHe
BOOOpOAHas K-Ta Kucnorta
" TR — | —
CepHoKkucnbii | 129% clc| — Kucnopogn C
r’MApoOKCUIaMMOHUIA O30H 0,5ppm| C |YC| —
PacTtBop nopa H Cc |YC| — MapaduHoBbIE H clc!| —
MN300KkTaH TR C |YC| HC aMynbCcuUMn
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ArpeccuBHas cpepa

HedTb
MeTponenHbin
adpup

deHon

deHon
deHunrngpasuH
MNmppoxnopwun
deHnnrnopasnHa
docreH
docdartnbl
docpopHas

(opTtodocdhopHasq)
Kucnora

Okcuxnopupg,
docdopa
draneBasa kucnota
doToamynbcumn

BaHHbI C
¢doTo3akpenuntenem

NMukpuHoBa«a
Kucnorta

BuxpomaTt kanus
Bpomart kanuq
BpomMmupg kanud
Kapb6oHaT kanua
Xnopat kanus
Xnopwupg kanua
XpomaTt kanu«
UunaHunp kanud
®dTopup kanua

f'moporeHkapboHaTa
Kanus

MNppokcup kanua
Noounno kanus
HuTtpaTt kanuq
Mepxnopat kanud

NMepmaHraHar
Kanuns

Mepcynbdpat kKanug

Cynbdat kanusa

KoHueH-
Tpauus

TR
TR

5%
90%
TR

TR
TR
GL

85%

TR
GL

GL

GL
10%
GL
GL
GL
GL
GL

GL
GL

50%
GL
GL

10%

GL
GL

GL

XumMmuueckas
CTOMKOCTb

20°C

60°C

100°C

C
C

C
C
yC

C

yC
C

C

yC

(@)

OO0 O 0000 O 000000000 O

yC
yC
C

yC
yC

yC
C

0O OO0

O0O00 O 0O000O00O000O0

I
O

00

ArpeccuBHas cpepa

NMponaH, ras
MponaHon (1)

MponaprmnnoBbi
cnupT

NMponnoHoBasa
(nponaHoBas) K-Ta

MponuneHrnnkonb
MupnauH
Mopckasa Boga

KpeMHueBas
Kucnora

KpemHedTOpUCTad
KucnoTta

CunukoHoBad
3amMynbcusa

CunukoHoBoe
Macno

HutpaTt cepebpa
Conu cepebpa
AueTaTt HaTpusa
BeH3oaT HaTpus
MNmppokapb6oHaT
MNmppocynbdar
Mmppocynbdur
Kap6oHaT HaTpua
Xnopat HaTpus
Xnopwupg HaTpus
Xnoput HaTpu«
XpomMaTt HaTpwus
Mippat HaTpus

M'mnoxnopupg,
HaTpua

M'mnoxnopwut
HaTpus

Mnoxnopwurt
HaTpua

HuTtpaTt HaTpus
Cunukart HaTpua
Cynbdart HaTpua

KoHueH-
Tpauus

TR
TR

7%

>50%

TR
TR

Bce

32%

TR

GL
GL
GL
35%
GL
GL

50%
GL
VL

2-20%
GL
60%

20%

10%

20%

GL

GL

PP-R TPYBbl U DUTUHTU ANH BOAOCHABXXEHUA N OTOMNJIEHNA

Xumunueckas
CTOMKOCTb
20°C|60°C|100°C
cC|—| —
C|C | —
c|C| —
c|—| —
c|C| —
yCc|yC| —
c|C| C
c|C | —
c|C| —
c|C| —
c|C| C
C|C|YC
c|C| —
c|C|C
c|C| —
c|C| C
c|C| —
cC|—| —
CcC|C|YC
c|C | —
c|C| C
C |YC|HC
c|C| C
c|C| C
HC|HC| HC
cC|—| —
YC|YC| HC
c|C | —
c|C| —
c|C | —

- Xumunueckasn " Xumunueckasn
ArpeccuBHas cpena 1-::.‘::;- CTONKOCTb ArpeccuBHas cpepa T::':;:' CTONKOCTb
20°C|60°C| 100°C 20°C|60°C| 100°C
Ovokcupg cepbl Bce |[C|C | — TpuxnopatuneH TR |HC|HC| HC
Ouokcup cepbil, TR lclc!| — TpuxnopaueTtuneHosas 50% |c|c| —
ras Kucnora
AOnokcupg cepsl, Bee |Cclc!| — Tpukpe3aunndpocoar TR Cc |yC| —
XNaK. TpnataHonamwuH L cC|—| —
CepHadq kucnora 10% [C|C| C BuHHBIN yKCYyC H c|Cc| C
CepHag kucnota (10-80% C | C | — Kcunon, TR lveluel He
CepHas kucnota [B0%-TRIYC|HC| — AvMeTnn6eH3on
Oneym Bce ([C|C| — | |Apoxxn Bce | C | —| —
Tpuokcua cepbi Bce |C|C | — | |UuHK GL |C|C| —
JertapHoe macno H c |Hc| Hc | |TPuwokTuUndocpar | TR | C | — | —
TeTpaxnopaTaH TR |yc|Hc| Hc | |MoueBuHa GL |Cc | ¢c| —
TeTpaxnopaTuneH TR |YC|YC| — 32ii2"“°303 TR C |YC| —
TeTpaxnopmeTaH TR |HC|HC| HC YKeye H clel ¢
TeTtpasaTunceuHey, | TR C|—| — BununaueTar TR c lvel —
TeTtparngpodpypaH| TR |YC|HC| HC CTUpanbHbIii
Tetparngponadtanes| TR |HC|/HC| HC MOpPOLLOK VL. | C -
TpuoHunxnopwup, TR |YC|HC| HC Bopa, uucTtas H C C
Xnopwupg onosa (ll) GL c|C| — Bock H c lyc| —
Xnopupg onosa (IV)| GL c|C| — BuHHasa kucnora 10% | C | C | —
Tonyon TR |YC|HC| HC BunHa H c|CcC| —
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NMPUNOXXEHMUE 2 (CMMPABOYHOE)

MakcumansHoe gonyctuMoe paboyee aasneHue (Npu akcnayarauum TpybonpoBoaa npm nocTosiHOW TemnepaTtype)
B 3aBMCMMOCTU OT TeMreparypbl U cpoka Ciyx6bl npu koadduumeHTe 3anaca npovyHoctn C=1,5.

PaGouee paenenue (MMa)
° CpoOK cnyXxo0bl
T IEPETRE, 1o (ner) SDR 11 SDR 7,4 SDR 6 Sl
PN25
1 1,5 2,37 2,99 3,77
2 L&l A A £ dnaHey nonunponuneHosbiii PN10
20 10 1,37 2,17 2,74 3,45 b FaGapuTHbie paamepsbl paaHUa NOJUNPONUIIEHOBOrO
25 1,32 2.1 2,64 3,33 ApTukyn r'?]':‘n PN db DI D b d n
50 1,29 2.04 257 3.24 L PA51220 20 16 28 65 95 11 14 4
'R PA51225 25 16 34 75 105 12 14 4
1 1,08 1,71 2,16 2,72 PA51232 32 16 42 85 115 14 14 4
PA51240 40 16 51 100 140 15 18 4
5 1,01 1,6 2,02 2,54 PA51250 50 16 62 110 150 155 18 4
PA51263 63 16 78 125 165 18 18 4
40 10 0,98 1,55 1,96 2,47 % 8 5o PA51275 75 16 92 145 185 20 18 4
25 094 15 1 88 0 37 PA51200 90 16 110 160 200 22 18 8
: : ’ : PA52110 110 16 133 180 220 24 18 8
50 0,92 1,45 1,83 2,31
1 0,77 1,22 1,54 1,94
5 0,71 1,13 1,43 1,8
60 10 0,69 1,1 1,39 1,75
25 0,66 1,05 1,33 1,67
50 0,64 1,02 1,29 1,62 b -
,7I‘“ | dnaHew cTanbHOM
1 0,65 1,03 1,29 1,63 %/
FaGapuTHble pa3mepsbl paHLa CTaJlbHOro
5 0,6 0,95 1,2 1,51 DN
ApTukyn mm PN db D1 D b d n
70 10 0,58 0,92 1,16 1,46 223100201 20 16 26 75 105 12 14 4
223100202 25 16 33 85 115 12 14 4
25 0.5 0.8 ! 1,27 223100203 32 16 39 100 135 14 18 4
- 0.42 0.67 0.85 1.07 223100204 40 16 46 110 145 15 18 4
223100205 50 16 59 125 160 15 18 4
1 0,54 0,86 1,08 1,37 223100206 65 16 78 145 180 17 18 4
223100207 80 16 91 160 195 17 18 8
5 0,48 0,76 0,96 1,21 223100208 100 16 110 180 215 19 18 8
80 223100209 125 16 135 210 245 21 18 8
10 0.4 0,64 0,81 1,02 223100210 150 16 161 240 280 21 2 8
25 0,32 0,51 0,65 0,81
1 0,38 0,61 0,76 0,96
95 5 0,26 0,41 0,52 0,65
10 0,22 0,34 0,43 0,55
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BypT nonunponuneHoBbii PN10 Y3en ¢pnaHueBoro coeguHeHus -

¢ﬂaHL|,bl nonuvnponuiieHoeblie
FaGapuTHble pa3mepbl GypTa NONUNPONUIIEHOBOrO

; ApTurkyn DNmm PN | L h D1 D
PA51120 20 16 16 19 6 27 34 2 4 2
PA51125 25 6 19 21 7 33 4
PA51132 32 6 22 25 7 M 50 .
PA51140 40 6 26 29 8 50 6l —
PA51150 50 6 31 34 8 61 73 3 F '/__ \ 3
PA51163 63 16 38 4 9 76 90 ]
PAS1175 75 16 44 47 10 90 106 1 t 1
PA51190 90 6 51 5 11 108 125 LA | L
PA51110 110 6 61 66 12 131 150 i 4 B
PA51125 125 16 69 74 13 148 170 ( A\ N | ‘ 4 )
%

Mpoknaakun mexdnaHuesbie
CoepuHeHue dnaHueBoe - OypT

FaGapuTHble pa3mMepbl NPOKaA0K MeXdaHLeBbIX
NN’ nn- |Haumerobaxue Nuamemp Apmukyn [Nluamemp Apmukyn lNuavemp Apmukyn [Nuamemp Apmukyn Nuavemp Apmukyn Konudecmbo
ApPTUKYN DNwmm - DN1 Dvm  Dimm  Smm  Pr T 2 PA 51120 % PA 51125 ) PA 5132 L0 PA 51140 50 PA 51150 2
434015000 15 1/2" 50 20 2 6 2 | ®naeu nonunponuneobeil 20 PAS1220 2 PAS1225 32 PAS1232 40 PAST240 50 PAS1250 2
434020000 20 3/4" 60 25 2 8 Tpyba nonunponunexobas SDR 11 (PN 10) PA 11008 PA 11010 PA 11012 PA 1101 PA 1016 1
434025000 25 1" 70 30 2 10 TpyBa nonunpanunexobas SOR 6 (PN 20) PA 10008 PA 10010 PA 10012 PA 1001k PA 100%6 1
434032000 32 1/4" 82 38 2 14 3| Tpyda nonunponunenobas SOR 5 (PN 25) 2 PA30008PR| 25 PAIODOR| 32 PA3001ZPR| 40 PAIODLPR| 50 PA J00%PR| 1
434040000 40 12" 92 45 2 17 Tpyba nonurponunexobas ‘Rubis” SOR 74 PA 35008P PA 35010P PA 35012P PA 35014P PA 350%6P 1
434050000 50 2" 108 57 2 22 Tpyda nonunponunexobas “Rubis” SOR 6 PA 37008P PA 37010P PA 37012P PA 37014P PA 37016P 1
434065000 65 21 /2" 12r 76 2 27 & | Mpoxnadka 3 434015000 20 434020000 2 4340250