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[0PbIHbIM

POCTEDPM

NOJIMMEPHAA CUCTEMA TPYBOINPOBOAOB
N4 NMOXAPOTYLLEHNA

Pepakuns: none 2026
[NpounsBoauTe/ib OCTABAAET 30 COOOM MPABO BHOCUTE USMEHEHNS B TEXHUYECKYIO AOKYMEHTALMIO.
AKTYya/ibHas BEPCUS KATas10ra Ha caire rostherm.ru



POCTepm

KTto MbI?

Poccuiicknii nponssoantens Tpy6 U PUTUHIOB U3 MONMMEPHbLIX MAaTEPUANOB A CUCTEM
XBC/IBC, oTOnNMEeHNA U UHXEHEPHbIX KOMMYHUKaLMA, TMOKON NOABOAKM ANS BOAbI
M CUCTEM /15 MPOKIaaKn Kabens.

KomnaHua ocHoBaHa B 2005 roay. bonee 20 net pa3BnBaEeT COBPEMEHHbIE UHXEHEP-
Hble pPeLUeHUsa ANa XUMbIX 1 KOMMEPYECKUX OOBEKTOB € MPOU3BOACTBEHHOW NaoLwiaa-
ko B CaHkT-IMeTepbypre.

[Npun NnponsBoACTBE NPOAYKLNN Mbl YAeNnsemMm 0co60e BHUMaHNE TEXHUYECKUM pacyeTtam,
BbIOOPY ChIpbs, KOHTPO/IO KAYECTBA Ha BCEX 3Tanax, UCMbITaHUSAM NPOAYKLMN U HOPMa-
TUBHbIM TPE6OBaHUAM.

NUcTopua pasBuUtna NpomsBoACcTBa

2026

'mbkasa nogBoaka
Ons BoAbl

KonnekTopHble

y3/bl Tpy6bl

BANTUEL

Tpy6bl PE-Xa Tonas

Cucremsl TOPbIHbIY

Tpy6bl PP-R, PP-RT
ONSA NpokKiagku kabens

2014
dutnHrn PPSU/PVDF

®utnHrn PP-R
Tpy6bl PE-Xb

O Hac B undpax:

18 19 50..

SKCTPY3UOHHbIX JIMHUA TepMorn/1lacTaBTOMAaTOB ¢uTHHroB B rog MeTpoB TpyO6bl B rof,




OnucaHune cuctembl 6
KoHTposb kayecTBa 12
TexHonorusa MoHTaxa 1 5
Cnoco6bl yCTaHOBKM TPYOOMNpPOBOAOB 21
HomeHknatypa Tpy6 23
HomeHknatypa hmMTnHros 25

mapaBnyeckuii pacdet 30




OnucaHue
CUCTeMblI

O6nactb npumeHeHus cuctembl POCTepm NT'OPbIHbIY

- YHUKarnbHble 0CO6EHHOCTU UCMOMb3YEMOro Chipbs A/1 NPOU3BOACTBA TPY6 U (PUTUHIOB OT-
KPbIBaKOT LUMPOKUE BO3SMOXXHOCTU B NpuMmeHeHnn cuctembl POCTepm F'OPbIHbIN:
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AYT1 — aBTOMaTU4ecKas yctTaHoOBKa BINB — BHYTpeHHUIA NoXXapHbIA
noXXapoTyLieHnsa Bogonpoeoa
(B coorsercraum C CI110.13130) (B coorsercraum ¢ CIT485.1311500)
« Bogo3sanosHeHHble, NeHHble 1 Bo3ayLHbie AYT - BlNB
« AYTT TOHKOpPACMbINIEHHOM BOAOW HN3KOIrO AaB/1EHS « BlNB, coBMELLEHHbIN C XO3ANWCTBEHO-MUTLEBbLIM
« CnpuHKAepHble, ApeH4YepHble, CIPUHKIEPHO- BOJOMPOBOAOM

apeH4yepHble AYT
« AYTI c NpUHYAUTENBHBIM NMYCKOM

AYT1, coBmelweHHas ¢ BINB
AYT1 ToHKopacnblIeHHOW BoAaowM, coBMeLwleHHan ¢ BINB



Tpy6bl POCTepm FOPbIHbIY

Tpy6bbl POCTepm NOPbIHbIY — npoTtnBOonoxapHble NoAMnponuaeHoBblie TpyObl U OUTUHIM AN CUCTEM aBTOMaTMye-
CKOIrO NOXapOoTyLEHNA N BHYTPEHHEro NMPOTUBOMNOXapHOro BoAoNpoBoaa. Hosada pa3paboTka KOMNaHuK, NnpeaHasHa-
YeHHada ONa NPYMEHEHUSA B MHXEHEPHbIX KOMMYHUKaUMAX C NOBbILEHHbIMW TPEOOBAHUAMM K MOXapHOM 6e30nacHo-
ctn. [JaHHbIi NONMMEPHbI MaTtepmnan yCTOMUYMB K BO3AENCTBUIO BbICOKMX TEMMAEpaTyp No CPaBHEHMIO C OOblYHbIM PP-R
(nonunponuneH paHaom cononumep, Tmn 3) U NpeaHasHayYeH A5 CUCTEM MOXAPOTyLeHUs B COOTBETCTBUM C IPynnon
NMOMELLLEHWNI MO CTEMEHN OMacHOCTU Pa3BUTUSA NoXKapa.

[pynna noMeLLeHns No CTENEHN ONacHOCTU
pa3BuTusa noxapa no CI15.13130.2009

Temnepatypa npu ucnbiTaHusax, °C

1 300
2 300
3 400
41 500
4.2 500
5 400
6 500

Ta6nmya remneparypHbix peximos no FOCT P 58832-2020

- MpenenbHO AOMYCTMMBIE 3HAYEHUsI paboyell TemnepaTypbl U AaBNeHUs onpeaensoTcs
COrnacHo ycnoBusaMm akcnnyartauumm no craHgapty FOCT P 58832-2020 u CI1 5.13130.2009

¢ [pynna nomewenun 1(300°C) ¢ [pynna nomeweHuin 4.1, 4.2 (500°C)
[TomeweHna 6mnbnunortek, LUMPKOB, KHUTIOXpaHWIULL, [MomeleHna gna npon3BoACTBaA ropAnX HaTtypab-
My3eeB, KUHOTeaTpoOB, NMOCTUHUL, 60/bHUL, Marasu- HbIX U CUHTETNYECKNX BOJ/TOKOH

HOB, 3/TeKTPOHHO-BbIYNC/TUTETbHbIX MAaLUWH

¢ [pynna nomeweHun 5 (400°C)

4 o
7 rpynna nomMeiueHnn 2 (300 C) Cknaj Heroptoumx MmaTepunanos B roptoyei ynakoBke.

MNMomelleHns pepeBoobpabaTbiBalOWEro, TEKCTU b- Cknagbl TPyOHOrOpoYMX MaTepuranos
HOrO, TPUKOTAaXHOIr0, TEKCTU/IbHO-Fra/laHTEPENHOI O, Ta-
6a4Horo, o6yBHOro 1 Np. NPON3BOACTBA; MPeanpuUaTms
no 06CNy>XXNBaHUIO aBTOMOOWEN, rapaXu U CTOSHKM ® rpynna nomeLleHum 6 (500°C)

Cknagbl TBEPAOroptoYnNX MaTtepuasnoB, B TOM 4ucne
pesunHbl, PTU, kaydyka, cMonbl

® [pynna nomeweHun 3 (400°C)

MNomelLeHne ana Npon3BoOACTBA PE3UHOTEXHUYECKUX
n3gennn



NMpenmywectea cuctembl Tpy6 n chutnHroe POCTepm FOPbIHbIY

Bnaropaps cBoWcTBaM Cbipbfi, NMPUMEHAEMOro A/ W3roToB/IeHUA TPy6, cuctema
n3 PP-R-FR o6napaet cneayowmmm npemmyLectsamm:

7

dkonornyeckaa 6esonacHoOCTb

TpyObl, n3rotoneHHble n3 PP-R-FR, HenTpanbHbl K OKpy-
Xatolen cpefe n 6esonacHbl Ha CTaauy NPOU3BOACTBA
M 1X aKcnyaTauuu. B npouecce ytmnamsauum He UCnosb-
3YIOTCA 3KOMI0OMrMYECKU BpedHble BelecTBa. MimetoT no-
BbILLEHHYIO CTOMKOCTb K FOPEHUIo, NMpWY 3TOM He Bblaeng-
IOTCA TOKCUYHbIE ra3bl

MuHumanbHble notepu aaBjeHNA

Hu3kasa WepoxoBaTOCTb BHYTPEHHER NOBEPXHOCTN 06e-
creynmBaeT MUHUMA/IbHbIE MOTEpV AABMEHWUA MO BCEW
AnnHe TpyGonpoBoaa

16

J1érkocTb MOHTaXa

[onyckaeTcs MOHTaX 6e3 Heo6X0AMMOCTW BbIMOSTHEHUA
CBapoYHbIX paboT Ha oObekTax, KOTopble YyXe caaHbl
B aKCM/lyaTaumio

A Takxe:

HeTt gononHuTenbHbIX 3aTpaT
Ha OGCI’Iy)KVIBaHVIe

He Tpebyetcs o6paboTka CBapHbIX LWBOB, FPYHTOBKA
1 MOKpacka nocsie MoHTaXxa CUCTEMBI

OnucaHne cuctemsbl

3
F'vrneHnyeckasa ceptudmukaums

MaTepnan Tpyb CTOEK K XMMUYECKU aKTUBHbIM Belue-
CTBaM, He COOEPXUT TOKCUYHbIX 3/IEMEHTOB, YTO BAXHO
npu nMpUMeHeHnn Tpy6 B COBMELLEHHbIX CUCTEMAX XO-
3AMCTBEHHO-MNTLEBOIrO BOAOCHabXxeHus (B1) n npotmso-
noxxapHoro sogonposoga (B2). Tpybbl nmetoT rurneHm-
yeckui cepTudumkat

©;

3awmra oT Kopposum

TpyGbl HE KOPPO3MPYIOT M He 3apacTatoT. MpoxoaHoe ce-
yeHue TPyObl He Cy>XaeTcs Ha MPOTSAXEHUN BCEro Cpoka
aKCnayaTaumm

)

MNMoBbiWeHHaA noXxapobe3onacHOCTb

MaTtepnan He nopgaepxuBaeT pacnpocTpaHeHwe nna-
MEeHMU, yCTOVILIl/IB K BbICOKMM TeMnepaTtypam N coxpaHdaeT
LLeNNOCTHOCTb NpU MOXapHOM Harpyske

Manasa Harpyska Ha HecyLine KOHCTPYKUNK
1 TOYKU KpenseHna onop

Tpy6bl HE NPOBOAAT 6y>XXAAloLLME TOKMU,
racar Wymbl 1 BUGpaumm



MonunponuneH PP-R-FR e

CTeknoHanoNHeHHbIN
KoMnayHpa

MonunponuneH PP-R-FR e

ApmupoBaHue Tpy6 CTEK/TIOBO/TIOKHOM

ApMUPOBaHHbLIA  CNOW  PacrofioXeH B CpeaHen
yactn TpyObl (Puc. 1). Takon cnoco6 apmMmpoBaHUSA
B HACTOSALMMA MOMEHT — CaMbll COBPEMEHHbIN, TakK
KakK apMMpPOBaHHbIA CNOW SBAAETCA NPOAYKTOM fabopa-
TOPHOro coegnHeHna monekyn PP-R n cteknosonokHa.

MonnnponuneH, apMMpPOBaHHbIA CTEKTOBONIOKHOM, — CTULAMM MONMMPONMIeHa coceaHux croes. B pesynbrate
9TO TPEXC/IOMHBIM KOMMO3WNT, B KOTOPOM CpeAHun ap- Nnosly4aeTcd MOHOMIMTHAA KOHCTPYKUMS, KOTopas /vLieHa
MUPYROLWNN C/TON CTEK/TOBO/TIOKHA «CBapuBaeTCa» C 4a- CYLLECTBEHHOIO HegocTaTka prﬁ’ 3cbc|3eKTa «PacCIoeHNs».

XpaHeHue n TpaHCNOoOPTUPOBKA

TpyObl 1 coegmnHutenbHble getanu ns PP-R-FR Heo6xoanmo o6eperath OT yAapoB U MEXaHUYeCKnX Harpys3ok. [pu ne-
peBo3ke TPybbl ee crnegyeT yknagbiBaTb Ha POBHYO MOBEPXHOCTb, MPEAOXPAHAA OT OCTPbIX METan/IM4eCKuX YrioB
n pebep TpaHCMOPTHOW MnaTopMbl. TPaHCMOPTUPOBKA, MOrpy3Ka W pasrpy3ka MONMNPONUIEHOBbLIX TPYO AOMXKHbI
NPOBOANTLCS MpPU TemnepaType Hapy>XHoro sBo3gyxa He Huxe -10 °C. MNpun ncnonbsoBaHuM cneumanbHbIX YCTPOWKCTB,
obecneumBaloLwmnx hukcaumto Tpyo, paspeluaetcs nepeBoska npu Temnepartype go -25 °C. [JoctaBneHHble Ha 00beKT
petanun nepen c60pKoii HeOOXO0AMMO BblAEP>XKaTb MPY MOMNOXUTENBbHON TemnepaType He MeHee 2 4. Tpy6bl cnegyet
yKnagblBaTb Ha CTENNaXu UM Ha MOBEPXHOCTU, KOTOPble UCK/toYatoT npormb Tpy6. BeicoTta wrabensa He AomkHa npe-
BblwaTtb 1 M. CknagmpoBaTb TPyObl M COeAMHUTENbHbIE AeTann pa3peLlaeTca Ha paccToaHum He 6nmxe 1 M oT HarpeBa-
TeNbHbIX NPUOOPOB.

CTonkocTtb K ynbtpacunonerty

pr6bl M3 NOIMMEPHbIX MaTepunasioB noaBep>XeHbl BJIMAHUIO NPAMOro yl'Ipra(bVIOﬂeTOBOFO n3ny4vyeHun4d. Mo aton npwu-
Y/He Tpe6yeTc9| NPOBOANTL PAL MEPOMNPUATUINA, CBA3AHHbIX C 3aLMTON NPU XPaHEHUN Ha OTKPLITOM BO3ayXe. XpaHutb
nonnnponunneHoBble pr6b| N PUTUHI N cnepyet B 3aKpPbITbIX MOMELWeHUAX nnn nog HaBecom, BHe A0CAraeMocCTu ynbTpa-
hroneToBoOro N3ny4vyeHun4d. He cnepyet XpaHUTb X B OAHOM NMOoMeLlleHNn C paCcTBOpUTENAMU, KpaCKaMn 1 apyrmmm nonoo6-
HbIMW MaTepuranamu.

Ana npousBoactea Tpy6 POCTepm NOPbIHbIM ucnonbsyetrca crabunusaTtop ynbtpa-
- ¢hrMoneToBOro U3Ny4YEeHUs, YTO UCKIOHAET U3MEeHeHue (PU3MKO-XMMUYECKOro coctaBa
TPYO U (haCOHHbIX U3aennii, NPUMEHAEMbIX AN UHXEHEPHbIX CUCTEM BHYTPU 3A4aHUNA



Mapkuposka usgenui cuctemol POCTepm FT'OPbIHbIY

- B npouecce npoussoacTea Ha Tpy6bl POCTepM HaHOCUTCS MapKMPOBKa C MEePUOANYHOCTbIO

He 6onee 1 M co cnepyowen nHhbopmauuein:

® CooTtBeTcTBME CTaHAapTam

? HassaHue mapku Tpy6bl (POCTepm FTOPbIHbIY)
® Marepwman, 3 KoToporo nponssoauTtca Tpyba

® HapyxHbIli gnaMeTp 1 TONLMHA CTEHKM

MaTtepunan

Tuno-pasmep

POCTepm MOPbIHbIY PP-R FR/PP-R FR GF/PP-R FR SDR 6/S 2,5 25x4,2 TOCT P 53630-2015

Jlorotun
6peHaa

SDR v cepusa FOCT




CrpaHa-npounsBoauTtesnb

[ata n BpeMs Npou3BOACTBa TPYObl

MoeHTuhnKaumMoHHas oTMeTKa Npomn3BOACTBEHHOW TMHUK

[No>XXapoCTOKOCTb

MapTtusa CrpaHa-npounsBoauTtesnb

I'IC-K—&—&—X FOCT P 58832-2020 MapT1.N°xxxxx ga/mm/rr 4:muH CaenaHo B Poccun

Bpemsa go notepu
repMeTUYHOCTH, MUH

® ®
Cpena
3anonHeHns
[aBnexHune
B TpySonposoae, MlMa
) [OCT [ata
TemnepaTypHbIii pexum npu -
ucnbitaHuax, °C NCNblTaHUN N3roToB1eHn4d




KoHTponb
KayecTBa

KOHTpOﬂb KayecCcTBa Ha npomnssoacrtee

Ha kaxnaylo eavHuLy M3roTaB/IMBaeMOoro Usaenvsi CoOCTaBnsaeTcs TeXHO/Iornyeckasa KapTa, B KOTOpPOW nponncaHbl Tpe-
60BaHNsA Mo HaslaaKe 060PYAOBaAHNSA U KOHTPOJIbHBIX MPOBEPOK ONpeAesieHHbIX Y3/10B NIMHWIA 1 NacTaBToOMaToB. [ocne
Hasagku Heo6xoAMMoro o6opyaoBaHUA A/is MPOM3BOACTBa TPYO M (OUTUHIOB MOJTyYeHHble AaHHble NepefatoTcs B OTAeN
KOHTPO/I KauecTBa C Lie/1blo NoAAepXXaHus 3adaHHbIX NapaMeTpoB (TeMnepaTypa Harpesa, MOLLHOCTb, CKOPOCTb U T. A.).

cywkun. Ha npoTtsxeHMM Bcero rnpouecca npousBoacTeBa Tpyb u cutuHros npoucxoaut

- Cblipbe AO/MKHO ObITb CyXuMM, NO3TOMY Mepen Nnogayvein B IKCTpyAep OHO MPOXOAUT npolecc
NOCTOSIHHbIA KOHTPOJIb U 3aMepbl C/leAyLUX NapaMeTpPoB:

LUepOXOBaTOCTb BHyTpeHHeVI M BHELIHEN NOoBEPXHO- DNIMNCcHoOCTb

CTV U3genus
Hapy>Hblii gnameTp

PaBHOMEPHOCTb TONLWMHBI CTEHKN
MapkupoBka



KOHTpO}'Ib 3a NponsBOACTBEHHbLIM Mpoueccom, NOMUMO
HabGNOAEHNST CO CTOPOHbI OMEepPaToOpPoOB M COTPYAHUKOB
Ccnyx0bl KayecTBa, NPOUCXOAUT MOCPEACTBOM yNbTpa-
3BYKOBOIro WumsaMepeHud. KOHTpOI‘IbHO—VI3MepV|TeI'IbHoe
o6opynoBaHMe obecrnedynBaeT KOHTPO/b U COBNOaEHNE
3aaHHbIX Pa3MepoB yXe B MpPoLecce N3roToBNEHUS.
B cnyyae oTkoOHEHMA OT 3a4aHHbIX NapaMeTpoB yNbTpa-
3BYKOBOW MNpuOOp aBTOMaTU4YeCKM nepepaeT CurHan,
nocpeacTBOM KOTOPOro MpoAyKUMst O0TOpakoBbIBaeTCH
C nocneayoLen Hanagkon o6opynoBaHus.

BonbLuyto ponb B KaUeCTBE N3roTaB/IMBaEMOro NPoayKTa
NrpaeT KayecTBO OTAENbHbIX YCTPOWUCTB IMHUN (TAHYLLEE
M oTpe3atoLLee YCTPONCTBA, BAHHbI OXNaXAEeHUS, 9KCTPY-
gep n . 4.). Bcnyyae ecnu xota 6bl 04HO U3 HUX HE COOT-
BETCTBYET CyLIeCTBYOLWMM CTaHAapTaM, NpOn3BOACTBO
KayeCTBEeHHOro MNpoayKTa CTaHOBUTCSH HEBO3MOXHbIM.
Becb npouecc npousBoacTBa COMPOBOXAAETCA Mo-

- OnpepenexHve reoMeTpuyecKmx

xapakTtepuctmk FOCT 29325-92

« WNcnbitanme no npoxury no FOCT P 58832-2020
- Onpepenexve nokasarens

Teky4yecTtn pacnnasa [OCT 11645-73

« 'ngpocTaTMyeckmne UCMbITaHUS FTOTOBbIX
mnspgenuin FTOCT ISO 1167-1-2013

CTOSIHHBbIMU JTaGOPATOPHbLIMU UCMbITAHUAMU. Hanpumep,
nepea nepeMeLleHnemM UCXOAHOIO Chipbsi U3 30HbI MpU-
€MKN B MPOV3BOACTBEHHOE MOMELLEHMEe, OHO MPOXOAUT
BXO[HOI NaGopaTopHbIi KOHTPOSb A1 NOATBEPXAEHWS
[aHHbIX, YKa3aHHbIX B MacriopTe kayecTBa MocCTaBLLMKa
Ha JaHHY NapTuio Cbipbs. [py BbINOHEHUW NPOU3BO/A-
CTBEHHOIO 3Tana onepaTopbl U COTPYAHUKMN CyXObl Kaye-
CTBa eXe4vacHO (hMKCUPYIOT AaHHble, MOMyYeHHbIe B Xoae
3aMepoB NMPoAyKLMK, @ TaKKe ee BU3yaslbHOro OCMOTpa.

Mo OKOHYaHUM MPOU3BOACTBEHHOrO MpoLecca OT ro-
TOBOW MapTum OT6MpatoTCs o6pasLbl, COr/lacHO Tex-
HUYECKOMY persameHTy, U nepegaloTcd B saboparto-
puio  ONA  danbHellero MOATBEPXAeHUA KadecTBsa.
Mpy ycrnewHoM MPOXOXAEHUN WCMbITAHUA Ha MapTuio
ohopmaeTCca NacnopT KadecTBa, U roToBas NnpoayKumus
nepenaeTcs Ha cknag.

- McxopaHoe cbipbe U roTOBbIW NPOAYKT NPOXOAAT 06s3aTe/ibHble TeCTbl:

- OnpepgeneHve TepMocTabunbHOCTU [MHAYKLMOH-
Hbli nepunog okncnernna (OUT)] TOCT P 56756-2015
- OnpepeneHve coaepXaHns NeTyymx BeLecTs
FOCT 26996-86 n 'OCT 16338-85

- Onpepgenenune nnotHoctn Bewects TOCT 15139-69
- OnpepeneHne coctaBa MeTanoB

O6pallaeM Balle BHUMAaHUE, YTO MOMUMO €XeLHEB-
HOIO MIAHOBOIO KOHTPO/ISi, MPOBOANTCH BbIGOPOY-
HbI KOHTPO/Ib MPOAYKLMM, KOTOpasi oTérpaeTcs
CnyYaiHbiM 06pa30oM B MpoLiecce NpovM3BoACTBa

M CO CK/lafia roTOBOW NMPOAyKLUMN.

OTo6paHHas NpoAyKLMS MPOXOANT NMOSHBIN CHEKTP
MCNbITaHUI B COOCTBEHHOW nabopatopun

1 B nabopaTopusax HE3aBUCUMbIX OpraHnM3auni,

Ha OCHOBAHMM KOTOPbIX MPOAYKLMSA
ceptnduLmpyeTcs.

Mo pe3ynbTatam UCMbITaHU COCTaBNAOTCS
[eTasibHble NMacrnopTa, KOTopble XPaHATCS
B KapToTekax habpuK1-Npon3BOANTENS.

KoHTponb kayecTtBa



CTaHD,aprI M HOpMaTUBHaAA AOKYMeHTaUUA

CI 485.1311500-2020

CI 10.13130-2020

FOCT 32415-2013

FOCT P 58832— 2020

Cr130.13330.2020

Cr60.13330.2020

Cr140-101-96

DIN 8077

DIN 8078

DIN 16962

DIN 4109

DIN 18381

DIN 16928

E-DIN1988

ISO 5363-2015

FOCT P53630-2015

VOB Part C

CucTeMbl MPOTUBOMOXAPHO 3aLLUUThI.
YCTaHOBKM MOXapoTyLLeHUs1 aBToMaTnyeckme.
HopMbl 1 NpaBuia NpoeKTMpoBaHns

CucTeMbl MPOTUBOMOXAPHOM 3aLLUUThI.
BHYTpEeHHUI NPOTUBOMNOXAPHbIA BOAONPOBOA.
HopMbl 1 NpaBuia NpoeKTMpoBaHus

TpyO6bl HaNopHbIe N3 TEPMOMNIACTOB U COeANHUTENbHbIE AeTanu
K HUM A1 CUCTEM BOAOCHAOXEHUSA U OTOM/IEHUS.
O6Lwme TexHnyeckne ycnosmus

YCcTaHOBKM BOAAHOIO Y MEHHOIro NOXapoTyLleHUsa aBToMaTu4yeckume.
BHyTpeHHWn NpoTnBOMNOXapHbIN BOAOMNPOBOA.
TpyObl 1 PUTUHIK

BHyTpeHHU BOOONPOBOA W KaHanM3auus 3aaHuni

OTonneHne, BEHTUAALMSA U KOHONUMOHNPOBaHUe

MpoekTnpoBaHne n MoHTax Tpy6onpoBoaOB
N3 NOMMNPONUAEHa paHaoM cononumep

Temnepatypa npu ncnbitaHusax, °C

MNMonnnponuneHoBble TPy60ONpPOBOAbI.
O6uwume TpeboBaHus K kayecTtBy. McnbiTaHus

Cnocobbl COeaAnHEHNA N COeAnHUTENbHbIE geTanu
B HaMopHbIX TPy6onpoBogax U3 nonmnponuieHa

3ByKOVI30}'IF|L|,I/IF| B CTPOUTENBbCTBE XWU/1bA

MoHTaXx cuctem rasocHabXeHusd, BogoCHabXeHus
M KaHanmMsaumm

lMpoekTnpoBaHne coeanHeHU i 1 KOMMOHEHTOB
Tpy6onpoBoaoB

BHyTpeHHVIe KOMMYHMKaUnUnN NnMTbeBOro BOJOCHaOXeHMs

[MnacTtukoBble TPYy6ONPOBOAbLI A5 CUCTEM XO/T04HOIO
1 ropsivyero BOAOCHabXeHns 13 nonunponuneHa (PP)

MHorocnoriHble Tpy60onpoBOAbI
ans BHyTpeHHux cetei XBC n MBC

BHyTpraoMoBbIe MHXEHEpPHbIe ceTh

TexHonorna MoHTaxa




Ocob6eHHocTb cuctembl POCTepm BAJTTUEL] 3akntouva-
€TCs B TOM, YTO €€ MpPUMEHEHNEe B Cy[OBbIX YC/I0BUAX
He orpaHn4YMBaEeT MCMNOMb30BaHNA NAaTYHHOW UK OPYroWn
3anopHO-PEryIMPYIOLLE apMaTypPbl U HE UCK/TIOYaEeT BO3-
MOXHOCTN COeAMHEHNSA CO CTalbHbIMN TPYOOMNPOBOAAMM.
D70 OCOOEHHO BaXXHO B C/lydae peHoBaLMM CyLLECTBYO-
LMX CYAOBbIX CUCTEM, FAe HeobxoaMma 3aMeHa TOSbKO
yacTtu Tpybornposoaa.

PacTpybHasa cBapka

drtan 1. NoaroroBKa MHCTPYMEHTA

[na Havyana MOHTaxa HeobxoaMMO NPaBUbHO
noaroToBUTb  MOHTaXxHoe  o6opyaoBaHMe.
[na 3Toro Hy>HO AoCTaTb CBapOYHbIA anna-
paT M3 MOHTAXHOro guinka, YCTaHOBUTb €ro
B paboyen 30He, npeaBapuTesibHO 3akpenus
(B cnyyae cTauMoHapHOro MCNO/Ib30BaHUSA).

lNepen ycraHOBKOW HarpeBaTesibHbIX 3/1eMeH-
TOB HYXHO yOeauTbCH, YTO HarpesaTtesibHas
NMOBEPXHOCTb CBAPOYHOro anrnapaTta u4ucras.
B cnyyae HeoO6XoaMMOCTM HarpeBaTteslbHYyo
rMNb3y N HarpeBaTeNbHbIN OOPH CegyeTt o4un-
CTUTb HEBOJTOKHUCTOW IyOKOW C LEeNbio Heno-
BPEXAEHUS HarpeBaTe/lbHbIX MOBEPXHOCTEN.
3aTteM BPYYHYIO MIOTHO 3aKpenuTb Harpe-
BaTe/lbHble MAALWKKM MPU MOMOLLM BXOAALLMX
B KOMMNEKT TPYOOK C NaTyHHOM pe3bOoii.

B cny4yae yctaHOBKM Ha HarpeBaTtesbHbIii 6/11H
HEeCKONbKMX MalleK HY>KHO cneguTb, YTOObl NX
NOBEPXHOCTb He BbIXOAM/a 3a Kpal HarpeBa-
TeNbHOro AopHa.

TexHonornsd
MOHTAXa

PactpybHaqa cBapka

CTblkoBas cBapka

CoeguHeHne C MpPUMEHEHMEM CeaioBbiX (acoH-
HbIX n3genmn

®dnaHueBoe coegnHeHne

SnekTpocBapHble My Thl



Mocne noaroToBKM  CBAPOYHbIA  annapar
HY>KHO MOAKMIOUYUTb K 3/IEKTPUYECKON CeTu
M NPV MOMOLUM peryiaropa HacTpoUTb TeEM-
nepatypy HarpeBa 260°C. [llepuop Harpesa
3aBUCUT OT YCNOBWUIA OKpyXatowen cpeabl.
CBapoyHble pabOTbl MOXHO HaYnHaTb TOMbKO
nocse Toro, Kak annapart HarpeeTcsa A0 HyXXHOW
TemnepaTypbl, OMNpeAesnTb KOTOPYK MOXHO X
nocpeacTBoM LWTNHTOBOIrO MHAMKaTopPa,
YCT@HOB/IEHHONO Ha CBapO4YHOM annapare,
WM Npu nomoLm npuéopa ObICTPOro nsmepe-
HUA TemnepaTypbl [6€CKOHTaKTHbIA TEPMOMETP
(npomeTp)].

NepBas cBapka [dO/KHa MNPOU3BOAUTLCA

TOMIBKO CMyCTA 5 MUHYT Noc/1e AOCTUXEHUS CBa-
poyYHOWM TeMnepatypbl. \/

MoHTtax cuctembl POCTepm FT'OPbIHbIYM Bo3MOXHO npoBoAuTb NpU TemMnepaTtype OKpy-
Xawuen cpeabl He HMXe 0°C. MecTo cBapku cnefyeT 3awmuaTtb oT atTMoccepHbIX ocag-
KOB U Nbinu, cornacHo CI 40-101-96 nyHkT 5.8

HarpesaTte/ibHblii MeyYeBMAaHbIN [OPH

°® .\ HarpeBatenbHas runb3a

® MHankaTop BKN/BbIKN (KPaCHbI)

® MHOnKaTop KOHTPOs TemnepaTypbl (3eM1eHbli)

Atan 2. NoAarotoBKa K MOHTaXy

PekomeHayeTcss HOXOM WM crneuuanbHbIM WH- MNocne ocmoTpa, nNpu HeobXxoaumocTu, TpyoOy
CTPYMEHTOM COCKOO/IUTb BHELLHWI CMOW, npepn- MOXHO OTpe3aTb MpW NMOMOLLUN cheumanbHbIX pe-
Ha3HaYeHHbl anga HarpesaHua nog yrnom 30-45° XKYLLMX NPUOOPOB (HOXHULbI n Tpybopes, B 3a-
(He 6onee 0,1 mm). BMCMMOCTU OT AnameTpa) CTporo nog yrnom 90°
O6pa3oBaBLUMECS 3ayCeHLbl U CTPYXKY HY>XHO
MNepen HayanoM MOHTaXxa Hy>XKHO OCMOTPETb MaTe- yoanutb. MNpn nomowm mMapkepa pekoMeHayeTca
puan, NnpoBepuTb (PyHKLMOHUPOBAHNE BEHTUMEN, 0603HaunTb rNyOuHYy CBapKKM Ha KOHUe TpyObl.
KpaHOB 1 MeTanindyeckoi pesbbbl. CBapBaeMmbli [MpY 3TOM HY>KHO Y4YUnTbIBaTb, YTO TPyOa He [O/KHA
(OUTUHI He AO0MXKEH NMpu MOAENMPOBaHUN coean- ObiTb BCTaBfeHa [0 yrnopa B MydTy (UTUHra
HeHua 6onTaTbCcsa Ha TpyOe. B cnyyae nonagaHusa C Lenblo NpefoTBpaLLeHns CyXXeHNsa NpoXogHOro
TaKNX 3/1EMEHTOB X CTOUT OTOPaKOBbLIBATb. ceyeHua B MecTe coeanHeHus (He 6onee 1 Mm).



[nsi cBapKu TPyObl, apMUPOBAHHOW CTEK/IOBO/IOK-
HOM, peKoMeHAyeTcs 06paboTaTb CIMPTOCOAEPXKa-
MM PAcTBOPOM BHYTPEHHIOIO CTOPOHY (hUTMHra

N Hapy>XHbIi KOHeL TpyObl. Mpu aTOM Takxxe 6yayT
yAaneHbl YacTuLbl MEIKOro abpasunBa U Nblan, KOTo-
pble CNOCOGHbBI MPOBOLIMPOBAaTHL NMOBPEXAEHUSA Ted-
JIOHOBOIO MOKPbITUS HACaA0K CBAPOYHOro annapara.

Ans 06e3>XnprBaHNS PEKOMEHAYETCS MPUMEHSATH
cnupTocoaepxatume pacteopsl (4o 70%), aueToH
Moo yanT-crnnpur.

dtan 3. Ceapka

[NoarotoBneHHbI KoHew, TpyObl U (OUTUHI BCTaB-

N{emM B HarpeBaTeNbHYO MMib3y A0 yrnopa Ha Ha-
rpeBaTefibHbIi AOPH, He Bpawada. Oba anemMeHTa
HarpeBaeM B TEYEHWEe BPEMEHM, YKA3aHHOro

B Tabsmue, C MOMEHTa kKorga Tpyba u (oUTUHI Non-

HOCTbIO HageTbl Ha HarpeBaTeslbHbI 3/1EMEHT.

Bo Bpema HarpeBa 3anpellaeTca Bpallatb getanu X
C uenbio NpefoTBpaLleHma Cxatua matepuana.

[Nocne okoHYaHMA HarpeBa HYXHO CHATb Tpyoy

n CbVITVIHF C Hacaakunm un MepdneHHbIM noctyna-
TeNbHbIM ABWXEHNEeM Mpoun3BeCcTn coeaunHeHune
S/1EMEHTOB. BpeMﬂ C MOMEHTa CHATUA C Harpe-
BaTe/IbHOW NNalKK 4O MOMEHTa COeANHEHUNS Ha-

rpeTbiX 3/IeMeHTOB He AOO/1XXHO NnpeBblllaTh yKa- \/
3aHHoro B tabnuue N° 1.

HMSSE}T/;K?;%H ["ny6uHa ceapku Bpemsa HarpeBaHus Bpemsa 06paboTku Bpemsa oxnaxgeHnua
MM MM cek. DVS* POCTepm** CekK. MWH.
20 14,5 5 8 4 2
25 16,0 7 1 4 2
32 18,0 8 12 6 4
40 20,5 12 18 6 4
50 23,0 18 27 6 4
63 26,5 24 36 8 6
75 30,5 30 45 8 8
90 34,5 40 60 8 8
10 40,5 50 75 10 14
125 43,0 60 90 10 8
140 52,5 o 130 13 10
160 57 o 150 15 10

Ta6muya N°1. [NapameTpbl cBApKu
* Bpema HarpeBaHus, cornacHo DVS 2207 (FTepmaHuns)
** Bpems HarpeBaHus, pekomeHgyemoe komnaHueit «<POCTepm»
** B pokymeHTe DVS 2207 oTCyTCTBYIOT JAHHbIE O BPEMEHWN HarpeBa Ans yKa3aHHbIX pa3mepoB. [1na MOHTaxa cnegyeT NpYMeEHATb BPpeEMA Harpesa,
pekomeHaoBaHHoe komnaHueli POCTepm



Tpy6bl gnametpom 50-160 MM € Lenbio yaobcTBa
N YMPOLLEHNA MOHTaxa peKoMeHOyeTCa CBapw-
BaTb CneumasnibHbIM CBapOYHbIM annapaTom. Takomn
CBApPOYHbIN annapaTt $BNAeTCA CTauMoHapHbIM
MHCTPYMEHTOM. 3@ CYeT BCTPOEHHOro uKCupy-
IOLLEero MexaHm3ma OH MO3BONSEeT OCyLeCTBAATb
npenBapuTesbHbIN BbICOKOTOYHbBIA MOHTAX C/10X-
HbIX KOHCTPYKLMI NN 9/IEMEHTOB CUCTEMBI.

C)

CoegunHeHune ¢ npuMeHeHneM ceaioBbliX (bVITVIHFOB

B Tpyb6ax, B KOTOpble AenaeTcs Bpe3Ka, HY>XHO
NpPOCBEP/INTL  COOTBETCTBYIOLLEE oTBepcTMe
cneumanbHbIM MHCTPYMEHTOM (thpesa).

3aTeMm WTyLep BBAPHOro ceasa BCTaB/geTCH B Ha-
rpeBaTesibHyIo M/1aLlKy 4O Tex Mnop, rnoka rnoBepx-
HOCTb Cefifla He ynpeTcs B Kpali HarpeBaTelbHOro
3/1eMeHTa.



Cnycta 30 cekyHA CBapO4HbIi annapaTt u3Bne-
KaeTcs 13 Tena TpyObl, @ BBaApHOe Ceao u3Bne-
KaeTcs C HarpeBaTeslbHOW MallkW, Mocre 4ero
He3aMe[UTeNbHO BCTABASIETCS B HarpeToe OoT-
BEpCTUE TPYOHbI.

C)

3atem cegno cnegyet TOYHO W MMOTHO, n3beras
BPALLEHUS, MpuXaTb K HarpeTor Hapy>XHOW mno-
BEPXHOCTU TPYObl, HEMNOABUXHO (OUKCUPYH B TEYe-
Hue 15 cekyHa.

Mocne 10 MUHYT OCTbIBAHUS COEANHEHNE MOXHO
BBOAMTb B 3KCM/yaTaumio. X

dnaHueBoe u pe3bboBOE coeaguHeHne

B cucteMax MHXeHepHoro o6ecrieyeHUsi 3qaHU UCNONb3yeTCA 3anopHO-perynupylowas

- apMmaTypa 1 HaBecHoe 06opyAoBaHue, Kpen/ieHne KOTOporo K cucteMam Tpy6onpoBofoB
NPOUCXOAUT MOCPEACTBOM OTBETHbIX (hNaHLUEB MM pe3bOOBbIX COeAUHEHUN. YHUKanb-

HocTb cuctembl POCTepm TOPbIHbIY nosBonsieT ocywecTtBUTbL MOHTaX C TAKOM apMaTypoii

® Brynka nog dhnaHey s noannponuneHa gns dukca-
LMK OTBETHOro hnaHua Ha Tpybonposoae

PasbopHble pe3bboBble COEAMHEHUA C Hapy>XHOW
N BHYTPEHHEeN pe3bboii (ameprkaHKa)

OTBETHbI CTanbHOM naHel yBenuuyMBaeT CPOK
® cnyxO6bl U3genus, He yxyawas npu 3Tom ero pumsm-
YeCKMX CBONCTB*

MoHTaxxHoe ob6opynoBaHue, Heob6xoamMmoe Ansa ceap-
® KU, UOEHTUYHO TOMY, YTO NMPMMEHSAETCS ANsa pacTpyo-
HOW CBapKMn

Hepas6bopHble pe3b60Bble COEANHEHNS C HAPY>XHOW
1N BHYTPEHHEN pe3bboi

MNepen MoHTaXoMm HeobxoaMmo ybeauTbcsa B Mnpa-
BUIBHOCTM nogdopa BTyNnku nof dnaHel, diaHua
M KOMOGUHUPOBAHHOIo hutuHra. [Jo npucoeamHe-
HUA BTY/IKU K TpyOe hnaHew cnegyet HageTb Ha Tpyoy,
COMOCTaBMB €ro C MecToM COeAWHEHUA HaBEeCHOro
060pyaoBaHMs, @ MECTO CBAPKU 00E3XNPUTb

NMocne MmoHTaxa obpaTHbI hnaHew HY>XHO NoABECTU
K BTY/IKE Ha KOHLe TpyObl 1 60TOBbIM COEANHEHNEM
3aKpenuTb K OTBETHOMY (bflaHLly HaBeCHOro o6opy-
[OBaHUs, YCTaHOBUB YMN/IOTHUTE IbHbIE NPOK/IaaKu




*TexHu4YeckKkue xapaktepuctukm cpnaHueB crtasibHbix POCTepm

Kon-Bo otBEpCTUA

50 148,75 105 13,55 18,24 62,03 4
63 158,85 120,5 13,83 18,05 78,15 4
75 179 143 15,6 17,85 92,42 4
90 194 157 15,9 18 108,09 4
10 212,35 17,4 17,9 17,6 135,07 8
125 2415 207,25 17,77 18,08 159,09 8



Cnoco6bl YCTAHOBKMW
BOOOMNPOBOAOB

Cnocob6bl Nnpoknagku

Cuctembl POCTepm TOPbIHbIY gonyctmo npoknagbiBaTe OTKPbITEIM cCnoco6om. Npun npoknagke noAnnponuiIeHoBbIX
TPYyO OTKPbITbIM CMOCOOOM TEXHOMOMMSA MOHTaXa He OT/IMYaeTCsA OT TEXHOMOMMM MOHTaXa CTasibHbIX TPyOONpoBOAOB.
OCHOBHOE BHUMaHWE OTBOAUTCS BHELLUHEMY BMAY W NPSMOIMHENHOCTN FOTOBbIX TPYOONPOBOAOB.

O6Lwmne MHCTPYKLNN K MOHTaXYy

- Mpu MoHTaxe Tpy6onpoeoaoe cuctembl POCTepm FOPbIHbIY Heo6xoammo cobniopaTthb
cneayrowme npaeuna:

Ona MOHTaxa [omnyCcTMMO UCMOMb30BaTb  TOMbKO Cob6nogaTe npaBuia Mpu roMoreHHol cBapke Cu-

® npeaBapuTeENbHO NOArOTOBMEHHbIE, HeOpaKoBaH- ctrembl POCTepm TOPbIHbIY
Hble N HEMOBPEXAEHHbIe N34enns
[na pe3bboBbIX COeAMHEHNN HEOOXOAMMO UCMONMb-
¢ O6ecneunTb onpeaeneHHble MeponpuATUa MO MOH- & 30BaTb  OpuUrMHasnbHble pe3bboBble  (OUTUHIW.
Taxy Tpy6 1 pUTMHIOB Npu TeMnepaType He Huxe 0°C Ona ynnoTHeHnsA pe3b60BbIX COeAMHEHUA NCMOMb30-
BaTb CneLlunanbHble YNIOTHAIOWME MaTepumansl
He ponyckaTb MexaHNn4YeCcKux noBpexaeHuii Tpyo n dpu-
& TVHrOB B MpoUecce XpaHeHNs 1 TPaHCMOPTYPOBKM. 310 é 3anpelLaeTcs Hape3aTb pe3b0by Ha NONMMPONUIEHO-

npaBwWIo 0COGeHHO criegyeT cobodaTtb npu paboTe BbIX (OUTUHrax 1 TpyGax
C TpyGamu, apMUPOBaHHBLIMK CTEK/IOBO/TOKHOM

Cnocobbl KpenneHus ¢ yCTaHOBKOW HEMOABMXKHbIX ONop

B mectax nosopora 1py60npoBoAa B mecTtax orBeTB/IeHNS TPYOONpoBoAd

Cnoco6bl yCTaHOBKM BOAOMPOBOAOB



B mecrax npucoeanHeHuss apmMarypbl Ha npsiMbix 0Tpe3kax C yCTAHOBKOM XECTKMUX XOMYTOB

[lpy nomoLym ABYyX XOMYTOB M OHOIrO oUTUHIa Mexay ABymMsi (hACOHHBIMU N3AE/TNSAMMA

YcTaHOBKa HENOABMXKHbBIX OMOp HeEOOXoAuMa A5 XKECTKON hukcaumm pr60I'IpOBO,D,a. B kauecTtBe HEMOABMXHBLIX ONOP

MOXHO MCMOJ/Ib30BATb XOMYTbl C rankom 1 PE3NHKOWN, KpernaeHne KOTOpPbIX NPOUCXOAMT MPY NOMOLLM LNWIbKK, CaMo-
pe3a nnn aHkepa.

Cnocobbl KpensieHUs ¢ yCTaHOBKOM NMOABMXXHbIX ONop

Ha nogsecHbix xomyTax Yknaaka tpy60onpoBoaa B CBOOOAHbIN Xe/100

YcTtaHoBKa nogBMXHbIX Oonop obecneymBaeTt cBo6oa-

HOE ABMXEHME TPYObl Ha KOMMNEHCUPYEMbIX y4YacTKax
Tpy6onpoBoga. B kauectse nogBM>XHOM ONOpbl MOX-

HO MCMO/b30BaTh KPEMIEHNE-KAUMCY UM CBOGOAHO
3aTAHYTbIA XOMYT.

Ha npsmbix oTpeskax 1py60npoBOAAG C YCTAHOBKOM K/INIMC

Cnocobbl yCTAHOBKW BOAONPOBOAOB




HomeHknaTtypa Tpyo

Tpy6bl POCTepm TOPbIHbIY PP-R-FR/PP-R-FR-GF/PP-R-FR SDR 6

pynna HoMuHanbHbIN BHeLwHwni BHYTpeHHWA TonwwmHa BHyTpeHHW AnvHa
noMeLLeHWNi pasmep (Mm) anameTp (Mm) anameTp (Mm) CTEHKM (MM) ob6bem (M.n.n) oTpeska (M) ApTuiyn
20 20 13,2 34 0,137 4 GRS6-20
25 25 16,6 4,2 0,217 4 GRS6-25
32 32 21,2 5,4 0,353 4 GRS6-32
40 40 26,6 6,7 0,556 4 GRS6-40
50 50 334 8,3 0,876 4 GRS6-50
123, 63 63 42,0 10,5 1,385 4 GRS6-63
41,42,5 ’ ’ ’
75 75 50,0 12,5 1,963 4 GRS6-75
90 90 60,0 15,0 2,826 4 GRS6-90
10 10 73,4 18,3 4,230 4 GRS6-110
125 125 83,4 20,8 5,460 4 GRS6-125
160 160 95,8 32,1 7,208 4 GRS6-160

Ansa BbiI6opa apMUPOBaHHbIX CTEK/TOBOSIOKHOM Tpy6 MmapkupoBku SDR 6, HY>XHO ucnosnb-
30BaThb cniegylolyto Tabnuuy:

BoaoHanonHeHHble

Bo3ayxo3anonHeHHble

rm rmn2 rm3 4.1 rmna.2 s rre
2025 2025 2040 >@040* 2040 >Q040* >040*
2032 2032

*B T13-6 tpy6a PP-R/PP-R-GF/PP-R SDR 6 @32 MOXET puMeHSTbCS B BOAO3ANO/THEHHOM COCTOSIHUMN
B Ka4yecTBe OTBOAOB A/151 MOAK/IIOHEHNS OpOCUTe1el, BO3Ayx00TBOAYMKOB 1 CITK



Tpy6bl POCTepm FOPbIHbIY PP-R-FR/PP-R-FR-GF/PP-R-FR SDR 7.4

[pynna HoMuHanbHbIN BHewwHwui BHyTpeHHuiA TonwwmHa BHYTpeHHW OnvHa
. ApTUkyn
noMeLLeHni pasmep (MM) anametp (M) anameTp (Mm) CTEHKM (MM) o6bem (M.n.n) oTpeska (M)
32 32 23,2 44 0,423 4 GRS7,4-32
40 40 29 55 0,660 4 GRS7,4-40
50 50 36,2 6,9 1,029 4 GRS7,4-50
63 63 45,8 8,6 1,647 4 GRS7,4-63
1,2,3,
41425 75 75 54,4 10,3 2,323 4 GRS7,4-75
90 90 65,4 12,3 3,357 4 GRS7,4-90
10 110 79,8 15,1 4,999 4 GRS7,4-110
125 125 90,8 171 6,472 4 GRS7,4-125
160 160 116,2 219 10,605 4 GRS7,4-160

- [ins BbiGopa apMUPOBAaHHbIX CTEKIOBO/TIOKHOM TPYy6 MapkupoBku SDR 7.4, HYXHO Mc-
Nonb30BaTh CreayoLLyto Tabnuuy:

rm rm2 rm3 rmna.a rmn4.2 rms rre
BogoHanosiHeHHble >025 >@025 >040* >@40* >Q40* >040* >@40*
Bospayxo3anonHeHHble >032 >(032

Tpy6bl POCTepm FOPbIHbIY PP-R-FR/PP-R-FR-GF/PP-R-FR SDR 9

[pynna HomunHanbHbINA BHeluHnin BHyTpeHHM TonwwmHa BHyTpeHHwMA AdnvHa

NMOMeLLeHNi pasmep (MM) avametp (Mm) avametp (Mm) CTEHKM (MM) o6bem (M.n.n) oTpeska (M) ApTuiyn
63 63 48,8 7 1,870 4 GRS9-63

75 75 58,2 84 2,660 4 GRS9-75

41 i; 5 90 90 69,8 10,1 3,826 4 GRS9-90
10 10 85,4 12,3 5,728 4 GRS9-110

125 125 97 14,0 7,215 4 GRS9-125

160 160 124,2 17,9 12,15 4 GRS9-160

- [insA BbI60Opa apMUPOBaHHBIX CTEK/IOBO/TIOKHOM TPY6 MapkupoBku SDR 9, HyXHO ncnonb-
30BaTb C/leAyoLLyIo TabnuLy:

rm rm2 rm3 4. rn4.2 rms rme
BopgoHanonHeHHble >032 >@32 >@050 >063 >@063 >050 >063
Bo3ayxo3anonHeHHble >@50 >@050

Tpy6bl POCTepm TOPbIHbIY PP-R-FR/PP-R-FR-GF/PP-R-FR SDR 17

pynna HomuHanbHbIN BHelwHui BHyTpeHHuin TonwuHa BHyTpeHHuin AnvHa
g ApTUKYN
nomeLleHum pasmep (Mm) anameTp (Mm) anameTp (Mm) CTEHKM (MM) ob6beM (M.n.n) oTpeska (M)
12,3, 160 160 141 9,5 15,614 4 GRS17-160
41,42,5 ’ ’



HomeHknatypa ouTUHIroB

Mydta nepexoaHas d, Mmm ApTuKyn Mydta nepexogHasa BB d, mm ApTuKyn
160-90  GMM160-90 25-20 GMM25-20
32-20 GMM32-20
160-110* GMM160-110

32-25 GMM32-25
160-125* GMM160-125 50-20 GMM50-20
50-25 GMM50-25
MydTa d, Mm ApTuKyn 50-32 GMMS50-32
50-40 GMM50-40

20 GM20
25 GM25 63-20 GMM63-20
32 Gm32 63-25 GMM63-25

40 GM40
63-32 GMM63-32

50 GM50
63 GM63 63-40 GMM63-40
75 GM75 63-50 GMM63-50

90 GM90
110 GM110 75-32 GMM75-32
125 GM125 75-40 GMM75-40
160" GM160 75-50 GMM75-50
75-63 GMM75-63

3arnyuwka d, Mm ApTuKyn

90-40 GMM90-40
20 6220 90-50 GMM90-50

25 GZ25
32 G732 90-63 GMM90-63
40 GZ40 90-75 GMM90-75

50* GZ50
110-50 GMM110-50

63* GZ63
75+ G775 110-63 GMM110-63
90* GZ90 110-75 GMMM0-75

10* GZ110
110-90 GMM110-90

125* GZ125
160* GZ160 125-10 GMM125-110

* Haxoautcs B npouecce pa3paboTku

HomeHknatypa puTMHroB



Mydta kom6nHmpoBaHHaa HP ApTuKyn

172" GMF20-12 172" GMM20-12

MydTta kKOMOGUHMPOBaHHaa BP ApTuKyn

20 3/4" GMF20-34
20 3/4" GMM20-34

25 172" GMF25-12

25 172" GMM25-12
25 3/4" GMF25-34

32 1 GMF32-1 25 3/4" GMM25-34

32 172" GMF32-12 32 1" GMM32-1
32 3/4" GMF32-34

32 172" GMM32-12

40 1" GMF40-1

32 3/4" GMM32-34
40* 172" GMF40-12
40* 3/4 GMF40-34 40 1 GMM40-1

Mydta kOMGMHMPOBaHHaa BP d, mm G e Mydta KOMBMHMPOBaHHas HP d, Mm G ApTakyn
(noa kntou) (noa kntou)

32 1" GMFK32-1 32 1" GMMK32-1
32* 1%"  GMFK32-112 20 o GMMK40-1
32* 1" GMFK32-114

40 1%"  GMMK40-114
40 1" GMFK40-1

50 1%"  GMMK50-112
40 1%" GMFK40-114

50* 2" GMMK50-2
50 1%"  GMFK50-112
50* 2" GMFK50-2 63 2" GMMK63-2
63 2" GMFK63-2 75* 1%"  GMMK75-112

Mydta KOMOGMHMpPOBaHHasA MydTa KOMOGMHMpPOBaHHasA
pasbeMHas pacTpyGHas HP k] | Apruiyn pasbemHasi pacTpy6Has BP CLENI SRR

20 1 GAMML20-1 20 1" GAMFL20-1
20 172" GAMML20-12 20 172" GAMFL20-12

20 3/4"  GAMML20-34 20 3/4"  GAMFL20-34

o5 o GAMML25-1 25 1 GAMFL25-1

25 172" GAMFL25-12
25 172" GAMML25-12

25 3/4"  GAMFL25-34
25 3/4"  GAMML25-34

32 1" GAMFL32-1

32 1 GAMML32-1
32 172" GAMFL32-12

32 3/4"  GAMML32-34
32 3/4"  GAMFL32-34

32 1%"  GAMML32-114
32 1%"  GAMFL32-114

" R
40 1% GAMML40-114 40 1%"  GAMFL40-114

50*  1%4" GAMML50-114 50° 1%  GAMFL50-112
50" 2" GAMML50-2 50* 2" GAMFL50-2
63* 2" GAMML63-2 63" 2" GAMFL63-2

* Haxoautcs B npouyecce paspaboTku



MydTta nepexoagHas BH d, Mmm ApTuKyn MydTa ¢ HakKngHOM raikown d, Mmm G ApTuKyn

25-20 GM25-20
32-20 GM32-20
32-25 GM32-25
32 1" GMFN32-1
40-20 GM40-20
40-25 GM40-25
40-32 GM40-32
Yronok 45° ApTukyn Yronok 90° ApTukyn
GU45-20 GU90-20
25 GU45-25 25 GU90-25
32 GU45-32 32 GU90-32
40 GU90-40
40 GU45-40
50 GU90-50
50 GU45-50
63 GU90-63
63 GU45-63
75 GU90-75
75 GU45-75 90 GU90-90
90 GU45-90 110 GU90-110
10 GU45-10 125 GU90-125
125 GU45-125 160* GU9S0-160
Yronok KoM6UHMpoBaHHbIA HP ApTuKyn Yronok KOMOGUHNPOBaHHbI BP
172" GUM20-12 172" GUF20-12
20 3/4" GUM20-34 20 3/4" GUF20-34
25 172" GUM25-12 25 172" GUF25-12
25 3/4" GUM25-34 25 3/4" GUF25-34
32 1" GUM32-1 32 1 GUF32-1
32* 172" GUM32-12 32* 172" GUF32-12
32 3/4" GUM32-34 32 3/4" GUF32-34
TpONHUK KOMOUHMPOBaHHbIA HP d, mm G ApTuKyn TPOMHNK KOMOGMHMPOBaHHbI BP d, mm G ApTuKyn
20 1/2" GTM20-12 20 172" GTF20-12
20 3/4" GTM20-34 20 3/4" GTF20-34
25 12" GTM25-12 25 1/2 GTF25-12
25 3/4" GTF25-34
25 3/4" GTM25-34
32 1" GTF32-1
32 ! GTMs2- 32 2 GTF32-12
32 172" GTM32-12 32 3/4 GTF32-34
32 3/4" GTM32-34 40* 172" GTF40-12

* Haxoautcs B npouyecce paspaboTku



TponHuk 90° ApTukyn TpoliHnk nepexogHon 90° d, Mmm ApTukyn

20 GT20 20-25-20 GT20-25-20
25 I 25-20-20 GT25-20-20

32 GT32
25-20-25 GT25-20-25

40 GT40
50 5750 252520 GT25-25-20
63 GT63 32-20-32 GT32-20-32
75 G175 32-25-25  GT32-25-25

90 GT90
32-25-32 GT32-25-32

110 GT10
32-32-25 GT32-32-25

125 GT125
160* GT160 40-20-40 GT40-20-40
40-25-40 GT40-25-40
TPOVHWK C HAKUAHOM rankom dmvM G ApPTUKY/ 40-32-40 GT40-32-40

50-20-50 GT50-20-50

50-25-50 GT50-25-50

32 3/4"  GTFN32-34
50-32-50 GT50-32-50

50-40-50 GT50-40-50

63-20-63 GT63-20-63

40 3/4" GTFN40-34 63-25-63 GT63-25-63

63-32-63 GT63-32-63

63-40-63 GT63-40-63

63-50-63 GT63-50-63

®dnaHel cTanbHOMN d, Mm ApTukyn
75-25-75 GT75-25-75
50 FLGS0 75-32-75 GT75-32-75
63 FLG63 75-40-75 GT75-40-75
75 FLG75 75-50-75 GT75-50-75
90 FLG90 75-63-75 GT75-63-75
90-32-90 GT90-32-90
10 FLG110
90-40-90 GT90-40-90
125 FLG125
90-50-90 GT90-50-90
140 FLG140 90-63-90 GT90-63-90
160 FLG160 90-75-90 GT90-75-90
110-40-110 GT110-40-110
KpecTtoBurHa d, Mm ApTUKyn 110-50-110 GT110-50-110
110-63-110 GT110-63-110
20 GCR20
110-75-110 GT110-75-110
25 GCR25 110-90-110 GT110-90-110
125-90-125*  GT125-90-125
32 GCR32

125-110-125  GT125-110-125

* Haxoawmtcsi B npoyecce pa3padoTku

28 HomeHknaTtypa MTUHroB



BBapHoe ceano d, Mm ApTUKyn

KpaH wapoBoi d, Mm ApTukyn
63-32* GWS63-32 20 GSHK20
75-32* GWS75-32 25 GSHK25
90-32* GWS90-32 32 GSHK32
90-40* GWS90-40 40* GSHK40
110-32* GWS110-32 50* GSHK50
10-40* GWS110-40 63+ GSHK63
125-32* GWS125-32 75 GSHK75
125-40* GWS125-40 90~ GSHK90
125-50* GWS125-50 1o~ GSHK110
125-63* GWS125-63 125° GSHK125
160-32* GWS160-32
160-40” GWS160-40 dunbTp ceTyaTbli KOCOM d, mm ApTtukyn
160-50* GWS160-50
160-63* GWS160-63 20 GF20
160-75* GWS160-75
160-90* GWS160-90 25 GF25
160-110* GWS160-110
32 GF32

BeapHoe cegno
d, Mm (€] ApTukyn
KOMOUHMpOBaHHOe BP BypT C HaKMAHOM raikom d, Mm G ApTukyn

40-25* 12" GWSF40/25-12

50-25*  1/2" GWSF50/25-12

50-32*  3/4" GWSF50/32-34 32F 14" GBFN32-114

50-32* 1 GWSF50/32-1

63-25*  1/2" GWSF63/25-12

63-25*  3/4" GWSF63/25-34

BypT TpyOHbI d, Mm ApTukyn
63-32* 1" GWSF63/32-1
75-25* 172" GWSF75/25-12 50* GBM50
75-32*  3/4" GWSF75/32-34
63* GBM63
75-32* 1" GWSF75/32-1
90-25*  1/2" GWSF90/25-12 75+ GBM75
90-32*  3/4" GWSF90/32-34
-32* 1" WSF 2-1
903 GWSF90/3 Btynka nog cnaHey d, Mmm ApTukyn
110-25 12 GWSF110/25-12 50 GB50
10-25* 1" GWSF110/25-1 63 GB63
75 GB75
125-25 1/2 GWSF125/25-12 %0 GB9O
125-25* 1" GWSF125/25-1 110 GB110
125 GB125
160-25* 172" GWSF160/25-12 160* GB160

* HaxoauTcs B npolecce pa3paboTku



['mapaBnnyeckun
pacyer

MmpapaBnnyeckun pacyet

FunpaBaneCKuﬁ pac4yeT OCHOBbIBaeTCA Ha OCHOBHOM ypaBHeEHUU BepHynnM:

_ Ah — cymMa notepb gaBneHus;
Ah - Ah1 + Ahm Ahl — noTepu no gnuHe TpyobonpoBoaa;

5 2 Ahm — MecTHble notepu;
Ah = )\|/C| X V /2g + Z X V /2g A — KO3(hpULUMEHT CONPOTUBNEHUS TPEHNUSA NO A/IUHE;
| — pnuHa Tpy6onpoBoaa;

Ah, = Al/d x V?/2g d — AnameTp TpyGoNpoBoaa;

V — CKOPOCTb ABUXEHNS XMUOKOCTY;

_ 2 g — ycKopeHue cunbl Taxect (9,81 M/c?);
Ahm - C X V /29 ¢ — KO3(h(hNLUMEHT MECTHOIO COMPOTUBNEHNSI.

Pacuet HaumMHaeTcsa ¢ onpefeneHnsa Pacxoaa XUAKOCTU Ha KaXXAoM yyactke préonposoaa. [Hanee onga onpegeneHua
onameTpa pr6bl HeoObX0AMMO 3HaTb 3HAYEHME CKOPOCTU noToka. Kak rnokasbiBaeT NnpakTuka, SKOHOMUYECKU BbIroa-
HbIM ABSE€TCA 3Ha4YeHne okono 1 m/c.

MakcumanbHoe 3HayeHue:

1. Boiwe 40 gbA — He 6onee 1,5 M/c B O6LWECTBEHHbIX 34aHUAX U MOMELLEHNNAX; He 6onee 2 M/C — B agMUHUCTPATUB-
HO-ObITOBbIX 34aHNSAX U MOMeLLEeHNAX; He 6onee 3 M/C — B NPOM3BOACTBEHHbIX 3A4aHUAX U MOMELLEHUNSX;
2.40 gpbA v HUWXe — no Tabnuue.

Lonyctuman CKopocTb ABMXEHUA BoAbl (M/C) B Tpy6ax
npu Ko hrLUMEHTAX MECTHbLIX CONPOTUBNEHWI Y3/1a OTONUTE/IBHOIO NPUGoPa NN CTOAKa C apMaTypoi

Jonyctumbliin
3KBUBA/IEHTHbIN
ypPOBEeHb LyMa, Ab

no5 10 15 20 30
25 1,511,5 1,1/0,7 0,9/0,55 0,75/0,5 0,6/0,4
30 1,5/1,5 1,51,2 1,2/1,0 1,0/0,8 0,85/0,65
35 1,5/1,5 1,5/1,5 1,511 1,2/0,95 1,0/0,8
40 1,5/1,5 1,5/1,5 1,5/1,5 1,5/1,5 1,3/1,2

mapaBnnuyecknn pacyet



MpumeyaHus:

1. B uncnutene npuBefeHa aonyctuMmaa CKOpoCTb Npuv NpUuMeHeHnn KpaHoB I'IpOéO'—{HbIX, TPpexxogoBbIiX N OBOWHOM PerynmpoBku, B 3HaMeHaTte-
ne — npun npuMeHeHnn BEHTU/EN.

2. CKOpOCTb OBWXEeHNA BOObl B pr6ax, npokKnaablBaeMbIX Yepe3 HECKOJIbKO MOMeLLEHWUA, cnepyert onpenendtb, NpUHUMada B pacyeT:

a) nomMeleHne ¢ HaMMeHbLUIUM A0NYCTUMbIM 3KBUBA/IEHTHLIM YPOBHEM LUYMa;

6) apmMaTtypy C HanboNbLINM KOBCbeVILI,MeHTOM MECTHOIro ConpoTnB/eHUd, yCTaHaB/IMBaeMyto Ha no6om y4dactke pr60nposona, npoknagbiBae-
MOro 4Yepes 3TO nomMeLlleHne, nNpu aamHe y4actka 30 m B 06e CTOPOHbI OT NOMeLleHnd.

3HaA pacxoa U MaKCMMasibHYIO CKOPOCTb, MOXHO C NMOMOLLbIO HOMOIrpaMM BbiGpaTb Heobxoau-
Mblii AnameTp Tpybonposoaa

MvapaBnnyeckuii pacyet TpybonpoBoaoB n3 PP-R-FR 3akniovaeTca B onpegeneHun notepb Hanopa Ha npeogonexHune
rMapaBANYECKUX COMPOTUBIEHWNA, BO3HMKAOWMX B TPyOe, B CTbIKOBbIX COEAMHEHUAX U COeAUHUTENbHbIX AeTansx,
B MecCTax pPe3kunx NoBOPOTOB U M3MEHEHUI AuameTpa Tpybonposoaa.”

*CI 40-101-96 lNpoeKTnpoBaHmne m MOHTAX TPyOOMPOBOAOB U3 NO/MAPONMAEHa «PaHgom cononmmep» oT 09 1996 N° 13/214

I'anaan-leCKMe noTtepun Hanopa B pr58X MOXXHO onpenenntb Nno HOMoOrpamMmmam:

110x18,4 90x15,0 75x12,5 63x10,5
10,00 A < < N— - A - A B N . N - A A
N\, AN N\, N N N\, AN N\ AN N\
AN N\ NN NI AN A=Y ANAN 4 AN
AN AN N NN N\ N NN NN 50x8,3
N\ \\ N\ \\ AN NN J AN \\ -
N \\ N NN \< §<>\\<\) AN >(\ L] 40x67
= L
MNER VNN TN DN -
v )< N N N N N [H 3254
[0} ></ N >/
o & S > N LA 4,0 m/c|
S 100 - T DTN \\\ o N > >< N 25x43
’ AN AN AN 5 AN AN N AN AN AN AN N ’
AN NS S S N N AN = § ~ AN
AN N AN ANEAN < N YN ~
J N S— NN X SN N 4 20x34
AN \\ _ NN\ q < NN A= N [ 3.0wmic]]
NN KON < N — TN N
/><\> BN AN NRES SN, [250]
L1 B \ [2,0 wic]
/ L \w// X/ >< <\ \ RN
0,10 \\ ‘\‘ /\\\/ \\‘ )( N N \\\ \\\ \\\ \\\ \\ I\‘I N
g : A a G W N N N N G N
g ANy = AN I VA W N W0 . A S Y
© N1 N, N r
1,6 M/
o > \)< N\ N \\ NI NN \\ NEN TS
N - NN NN N [
N N AN N AN N
—] N \ \\ \| 0,7 M{C 0,9 m/c [~\ N
001 0,1 m/c [02wc] |[03wc][0Aawc] [05mc][06wmc N\i 1,0 w/c [1.2 w/c |
10,00 100,00 1000,00 10 000,00

—> lepenap gasnexus, Ma/m

Homorpamma notepes aasnequns 475 1py6 POCTepm SDR6E npu temneparype 20 °C

"'vppaBnnyeckuin pacyet



3Ha4YeHUsa: peayKUMOHHble My Tbl U TPOVMHUKUN

3HauyeHunsa cKknaablBaoTCA U3 COOTBETCTBYOWNX 3HaYeHun ang TpOVIHVIKOB N peayKUMOHHbIX Myq:)T.

YcnoBHoe
0603HaueHne

Ha3BaHune N306paxeHue

MpumeyaHne 3HayeHne

My L
ychTa
KOMBWHMPOBAHHaA —) - 0,50
C BHYTPEHHe pe3bboi 111
[N

MydTa

KOMOUHUPOBaHHas —) - 0,70

C Hapy>XHOW pe3b6on

i
UL
Yronok
KOMOUHNPOBaHHbIN - 1,40
C BHYTPEHHe pe3bboi
1l
Yronok )
KOMOUHNPOBaHHbIN - 1,60
C Hapy>XHOW pe3bbon
20x3/4”x20 1,40
20x1/2"x20 1,60
TporHNK
KOMOUHNPOBaHHbIN 25x3/4"x25 1,60
C BHyTpeHHel pe3bboii > > 39x1"x32 160
25x1/2"x25 1,80
32x3/47x32 1,80

PaspgeneHune notoka:

KOMOWHWUPOBAHHbI
C Hapy>XHOW pe3bbon

TponHuk a T F
— > —>

20x1/2”x20 1,80

mapaBnnuyecknn pacyet



KoadcpuueHTbl MmecTHbIX conpoTtuBneHun ana coutuHroe POCTepm NIOPbIHbIY
HanpaBneHue NnoTokKa

HassaHune N306paxeHne ATl MNpumeyaHne 3HauyeHne
o603HaueHne
MydTa - 0,25
x 1 anametp 0,40
2 gnameTpa 0,50
MydbTa nepexogHas —>> 3 avametpa 0,60
4 pnametpa 0,70
_/_ 5 anameTpos 0,80
6 AvameTpoB 0,90
Yronok 90° |7 - 1,20
Yronok 45° ( ( - 0,50
AL P
< N aspenexve 3,70
NOTOKOB
KpecTtoBuHa
R
-> <« CrnusiHMe NOTOKOB 2,10
MpoxoaHoii B cnyvae 0.25
I I pasgeneHusi NotToka ’
- —>
Ifl PaspeneHune notoka 1,20
-
TpOrHUK ¢| CnunsiHne NoTokoB 0,80
—
T PaspgeneHune notokos 1,80
—> < .
CnvsHne NpoTMBOMNO: 3,00

JTOXXHbIX MOTOKOB

"'vppaBnnyeckuin pacyet
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N36paHHble 06BEKTDI

POCTepm N'OPbIHbIY

C roppocTtbio caenaHo B Poccuum!

9 MpousBoacteo POCTepm: TenedoH: +7 (812) 425-39-30
r. CankT-lNeTtepbypr, BonxoHckoe wocce, g. 112 nouTa: info@rostherm.ru
[ ]

M PykoBopguTenb npoekToB NopbiHbIY n Bantuew: TenedoH: +7 (911) 224-86-40

Hukonain Xykos noyra: n.z@rostherm.ru






