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CBO/IbI TIPABHIJI 1O TIPOEKTUPOBAHMIO U
CTPOUTEJIbCTBY
POCCHUMCKOM ®EJEPALINN

IIpoexTHpOBaHUE U MOHTA:K TPYOONIPOBOI0OB
u3 noaunponuiena "Pangom conosmmep"

Design and laying of “Random copolymer”
polipropilene pipelines

Jata BBemenus 1996-09-04

MNPEANCJIIOBHUE

1. PABPABOTAH 3AO "HIIO Crpoiinonumep" u Beaymumu
CHELHATICTaMH HAYYHO-HCCIICAOBATENbCKUX M TPOEKTHBIX OpraHU3alui B
005acTH NPOEKTUPOBAHMA M MOHTaka TPYOOIPOBOJOB H3 ITOJMMEPHBIX
MaTepUasoB.

BHECEH [I'naBHBIM ympaBieHHEM CTaHAAPTH3AIMM, TEXHUYECKOTO
HOpPMHpPOBaHHA U cepTuduranun Munctpos Poccun.

2. IIPUHAT U PEKOMEHJIOBAH mnuceMoMm I'nmaBrexHOpMupOBaHUS
Munctpos Poccun ot 9 amperns 1996 r. Ne 13/214.

BBenenne

CBon mpaBWJI IO NPOCKTHPOBAHHWIO M MOHTaXy TpPyOONIPOBOAOB U3
nonunponuieHa "PaHgoMm  comomuMmep"  COAEPKUT  PEKOMEH]IyeMble
JOTIONTHEHUS K JIEHCTBYIOMMM HOpMaTHBHBIM gokymeHTam: CHull 2.04.01-
85, CHulI 3.05.01-85, CH-478-80, CH-550-82 u map.

Ilpu paspaborke CBoga  MpaBWJI  HCIHOJIB30OBaHBI  PE3yJbTaTh
cepTuduKaoHHBIX ucnbiTaHuii Tpyo u3 PPRC, onbIT npumenenuns ux npu
MOHTaXe cHCTeM BojocHaOxkeHus B Poccuiickoit deneparyn, MOI0KEHUS
3apyOeKHBIX HOPM, MaTepualibl U TEXHUYECKasi JOKYMEHTAIIHsI KOPIIOpaIuu
"Pipe line" u np.

TpyObl ¥ COEMHUTEIBHBIC IETaH UMEIOT CePTU(HUKAT COOTBETCTBUS No
I'OCT P RU.9001.1.3.0010-16, Beimamseiii Mwunctpoem Poccun, u
ruruennueckuii  ceprupukar Ne 11-9660 ot 28.12.94 r., BBIIaHHBIA
MockoBCKHM LEHTPOM l'ocynapcrBenHoro CaHHUTapHO-
SIUAEMHOJIOTHYECKOTO  Hag3opa [ ockommTeTa  CaHAIHMIOSMHAI30pa
Poccuiickoit ®enepariu.

Cson npasui cornacoBal ¢ I'TIK CanrexHUWnpoexkr, HUNCantexuuku,
HUMNMocctpoi, AO "Mocmpoekt", MHUUTOIII, YMOBCTP,
I'maBmMoccTpoid.



[To mepe pacmmpeHus o0nacTH NpPUMEHEHHS TPYO, COSIMHHMTEIBHBIX
Jeraned W T.OI. B HEro OyIyT BHECEHBI HEOOXOOMMBIC IOJIOKEHHS H
JOTIOJTHEHHSI.

B pa3spabotke HacTtosmero CBoma TpaBWiI MPHHUMAIH Y4acTHE:
I'"M.Xopu~s, B.A .I'myxapes, B.A. VYcTioros, JI.J1.ITaBnos,
10.1. Ap3amacries, A.B.ITonsikos, B.C.Powmeiiko, 10.H.Caprums,
A.B.Cnankos.

3aMevaHUs] W NPEAJIOKEHHsI 10 COBEpIICHCTBOBaHMIO CBoja MpaBuMil
cnexyet HanpasiaTs B HITO "Crpoiinonumep".

1. O6s1acTh NPUMEHEHHS

1.1. TpyOsl ¥ coeAMHHUTENBHBIE JETald, H3TOTOBJICHHBIE U3
monunpormiena "Panmom comonmmmep" (TtoBapHoe HaszBanme PPRC)
NpeAHa3HAYalOTCA JUIS MOHTaka TPYOONPOBOJOB CHCTEM XOJIOJHOTO |
TOpPSYEr0 BOAOCHAOXKCHHS W TEXHOJIOTHYECKHX TpyOOmpoBomoB. B
HactosuieM CBoJie MpaBWJ MPHUBEACHBI OCOOCHHOCTH IMPOCKTUPOBAHHS M
MOHTaxa cucteM TpyoorpoBooB u3 PPRC, obnanaromux crenupuaecKuMu
CBOMCTBaMH.

1.2. He nomyckaercs mpumenenue Tpyd m3 PPRC s pasmenbHBIX
CHCTEM IIPOTHUBOINOKAPHOTO BOJOCHAOKEHUSI.

1.3. Cpok ciyx0s1 TpybompoBogoB u3 PPRC B cucremax xoiomHoro
BoJloCHaOKeHUs - He MeHee 50 JieT, B CHCTeMax Iopsidero BOAOCHAOKEHUS
(mpu Temmiepatype He 6onee 75 rpaa. C) He Menee - 25 neT. Cpok cirykObI
TEXHOJIOTHUECKUX TpybompoBogoB u3 PPRC 3aBucuT OT XMMHYECKOTO
COCTaBa TPAHCIOPTHPYEMOW Cpelbl, €€ TeMIepaTypbl, HNaBICHHUS |
OIIPEEISIETCS TPOESKTOM.

1.4. Tlpm npPOEKTUPOBAHMM ¥ MOHTAXE CHCTEM TPYyOONpPOBOIOB,
yKka3aHHBIX B T.1.1, MOIDKHBI BHITIONHATHCS TPEOOBAHUS IEHCTBYIOIIMX
HopMaTUBHBIX okyMeHTOB (CHull 2.04.01-85, CHull 3.05.01-85, CH 478-
80, CH 550-82 u np.)

1.5. OcHoBHBIe  (U3MKO-MEXaHUYECKHE  CBOWCTBA  Tpy0 U
coemuauTenpHBIX Aetaneit m3 PPRC mpu temmeparype +20 rpag. C
nmpuBeAeHBI B Ta0J. 1.1, a XuMuUdeckas CTOMKOCTb - B TIPUIL 1.

Tabmuna 1.1
HaunmenoBanue Mertoanka Enqununa Bennuuna
U3MEepeHuit HU3MEpEHUs
IInorHOCTH ISOR 1183 r/kyo.cm | >0,9
I'OCT 15139-69




Temneparypa
TUTaBJICHUS

pacImpeHus

PaCTSKEHUU

paspbiBe

OTHOCHUTEIBHOE

paspbiBe

TeHJ’IOHpOBOZ[HOCTb

VYnenbHast
TEMI0EMKOCTh

Cpenuuii kK03¢GGUIHEHT
JIMHEHHOIO  TEIJIOBOT'O

IIpenen Texkydectu npu

IIpenen mpounocTu npu

YIJIUHEHUE npu

T'OCT 21553-76 °C >146
I'OCT 15173-70 oc-1 1,5x10™
ISO/R527 H/xs.mm | 22-23
TOCT 11262-80

ISO/R527 H/x.mm | 34-35
I'OCT 11262-80

ISO/R527 % >500
I'OCT 11262-80

DIN 52612 Br/m°C | 0,23

I'OCT 23630.1-79 | kdx/kr °C | 1,73

1.6. Ilpm 3amep3anum >xkuakoctd B TpyOoax u3 PPRC oHm He
paspyluiarTcs, a YBEIWYMBAIOTCS B JUaMETpe U IIpU OTTAUBAHUU BHOBb
MIpHOOPETAIOT MPEKHUH pasMep.

1.7. Tumsl Tpy6 PPRC yxazansr B Ta0i. 1.2.

1.8. Pa3mepsl u Macca TpyO npuBeeHbI B Ta0I. 1.3.

Tabmuna 1.2
Tum TpyOBI HomunanbHOe naBnenue,
MIla (xrc/kB.cM)
PN10 1,0 (10)
PN20 2,0 (20)
[Ipumeuanust

1. HomuHanbHOE HaBJICHHE - MOCTOSHHOE BHYTPEHHEE IaBJICHHE BOMBI
npu 20 rpaa. C, kotopoe TpyObl MOTYT BbIJIep)KUBaTh He MeHee 50 JieT.




2. PabGouee naBieHue B TPyOONPOBOAE MPH TPAHCIIOPTUPOBAHUY BOIBI B
3aBHCUMOCTHU OT €€ TEeMIIEPATYPhI, CPOKA CITy>KObI U THIIA TPYObI MPUBEICHO
B IIPHUIL 2.

3. Beibop tmma 1py0 m3 PPRC mna TpyOompoBOomoB ompernensercs
TIPOEKTOM.

Tabmuma 1.3
Pa3meps! 1 Macca Tpy6 uz PPRC
(o DIN 8077)
Huametp TonmuHa cTeHKH, MM, B TeopeThdeckast Macca 1| M TpyOsI
HapYXHbIA TPYO | yCIOBHOTO
PPRC, mm Ipoxoja PN10 PN20
HOMHU- | JOITy- MM | Opoii- | HoMu- | momyc- | Macca, | HOMH- | jgomyc- | Macca, KT
HaJlb- | CTUMOE MBI Halb- | TUMOE KT HaJb- TUMOE
HOE OTKJIO- HOE OTKJIO- HOE OTKJIO-
3Ha- HEHHE 3Ha- HEHHE 3Ha- HEHHE
YeHue YeHHE YeHHe
16 +0,3 10 3/8 1,8 +0,4 0,08 2,7 +0,5 0,110
20 +0,3 15 1/2 1,9 +0,4 0,107 3,4 +0,6 0,172
25 +0,3 20 3/4 2,3 +0,4 0,164 4,2 +0,7 0,226
32 +0,3 25 1 3,0 +0,5 0,267 54 +0,8 0,434
40 +0,4 32 1 14 3,7 +0,6 0,412 6,7 +0,9 0,671
50 +0,5 40 1 12 4,6 +0,7 0,638 8,4 +1,1 1,050
63 +0,6 50 2 5,8 +0,8 1,010 10,5 +1,3 1,650
75 +0,7 65 2% 6,9 +0,9 1,420 12,5 +1,5 2,340
90 +0,9 80 3 8,2 +1,1 2,030 15,0 +1,7 3,360




1.9. Tpy6s1 u3 PPRC mocTaBisroTcs B OTpe3Kax [UTHHOM 10 4 M.

1.10. YcnoBHoe obo3HaueHWe TpyO cocToMT u3 cioB: Tpydba PPRC,
pasMepa Hapy)KHOro JuaMerpa M TuUma TpyOsl. Ilpumep ycioBHOro
oboznauenus Tpyosl u3 PPRC Hna paBienme 20 Krc/KB.CcM Hapy»KHBIM
muamerpoM 32 mm: Tpyda PPRC 32PN20.

2. IIpoexTHpoBaHHEe TPYOONIPOBOIOB

2.1. TlpoekTupoBaHue CHCTEM TPYOOIPOBOJIOB CBSA3aHO C BHIOOPOM THIIA
TpyO,  COECOMHUWTENBHBIX  JeTaleil W apMarypbl,  BBIIOJHEHHEM
THIpPaBINYECKOTO pacdera, BbIOOPOM croco0a TNPOKIAJKH W YCIOBHH,
00ecIeunBaroIMX KOMIICHCALNIO TEIJIOBBIX U3MEHEHHH JUIMHBI TPYOBl Oe3
TIepeHaInpspKeHnsT MaTepuaia M COeAMHEeHuH TpyOompososaa. Breibop Tuma
TpyOBbI IPOU3BOJUTCS C Y4ETOM YCIOBHH paboThl TpyOONpOBOJA: AAaBICHUA
W TeMIlepaTypbl, HEOOXOAMMOIO CpOKa CIYXObl W arpecCMBHOCTH
TPaHCIIOPTHPYEMOH KHUIKOCTH.

IMpumeuanue - Ilpu TPaHCIOPTHPOBAHHH arpeCCHBHBIX JKHIKOCTEH
CllelyeT MPUMEHATh KO3(D(UIMEHThI yClIoBHH paboThl TpyOOmpoBona
coryacHo tabn. 5 CH 550-82.

2.2. CoprameHT TpyO, COCAMHUTENBHBIX JETallel W  apMarypbl
MIPUBOJIUTCS B TIPHIL. 3.

2.3. T'unpaBnuyeckuii pacuer TpybomnpoBomoB u3 PPRC 3akmtouaercs B
OlpeJICTICHUK  [MOTEPh  HAmopa Ha  OPEOJOJICHHE  THAPABIUYECKHX
CONPOTHUBIICHHUH, BO3HUKAIOMIUX B TPyOE, B CTHIKOBBIX COCIUHEHHSX |
COCIIMHHUTENBHBIX JETalsIX, B MeCTaX pPE3KHX IMOBOPOTOB M W3MCHECHUH
IuaMeTpa TpyoompoBoa.

2.4. TwuapaBiudeckue MOTEPU HAmopa B TpyOax OMPEIETSIIOTCSA IO
HOMOTrpamMmam puc. 2.1. u 2.2.

Oea068ilé 0aémnod
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[oreps Hanopa Ha TpeHHE , MM/M

Puc. 2.1. Homorpamma 111 HH>)KEHEpHOT'O THAPABINYECKOr0 pacueTa
X0J0AHOTO BoonpoBoja u3 Tpyo PPRC (PN10)

Hano: Tpy6a PPRC 32PN10, 140 Mmm/m

pacxon xuakoctu 1 ji/c

ITo HOMOTpaMMme: CpeHssE CKOPOCTh TSUECHHS
xugakoctr 1,84 m/c, moteps Haropa
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Puc. 2.2. Homorpamma /Uit MH)XKEHEPHOTO THAPABIUIECKOTO pacueTa
X0JI0AHOTO BogonpoBoja u3 Tpyo PPRC (PN20)

HpHMep OIpEACIICHUA Ilo HOMOT'paMMe: CpCaHsAsA CKOPOCTb TCUCHUA

Jano: tpy6a PPRC50 PN20, 45 mm/m

pacxon xuakoctH 1 n/c

2.5. I'mapaBiauyeckye TMOTepU HAmopa B CTHIKOBBIX COCIMHEHHUAX MOXKHO
npuHATE paBHEIMH  10-15% BenmwumMHBI TOTEph HAmopa B Tpydax,
ONpeneNeHHBIMA 10 HoOMorpamme. JIns BHYTPEHHHX BOJOIPOBOIHBIX
CHUCTEM BEJIMYMHY TMOTepb Hamopa Ha MECTHbIE CONPOTUBJICHUS, B

COEIMHUTENBHBIX JETANAX M apMaType pPeKOMEHIYeTCs NPUHUMAaTh paBHOM
30% BenMUMHBI TOTEPh HAmopa B Tpydax.

xuakoctH 1,1 M/c, morepst Hamopa



2.6. TpyOompoBoIbI B 3MaHUAX MPOKIAABIBAIOTCS Ha MOABECKAX, OTOPax
M KpOHIITEHHAX OTKPHITO WM CKPBHITO (BHYTPH INIAXT, CTPOUTEIBHBIX
KOHCTPYKIHH, 00p03/1, B KaHAIIAX).

CkpblTasi TpOKJIaJKa TPyOONPOBOJOB HEOoOXoauMa JUIs 00ecHeYeHus
3aIIUTHI TNIACTMACCOBBIX TPYO OT MEXaHUYIECKHX ITOBPEKIACHUH.

2.7. TpybOompoBoasl BHE 3HaHU (MEKIEXOBBIE WM HapYKHBIC)
NPOKIAABIBAIOTCA Ha O3CTakagax W omopax (B 000TrpeBacMbIX HIIH
HeoOorpeBaeMbIX KOpoOax M rajgepesx Win 6e3 HUX), B KaHasax (IIPOXOJHBIX
WM HEMPOXOIHBIX) U B TpyHTE (OecKaHaTbHAS POKIAIKA).

2.8. 3ampermaercs TNPOKIAIKAa TEXHOJIOTHUYECKUX TpPYyOOIPOBOMOB W3
PPRC B momemeHHWsIX, OTHOCSIIMXCA IO TIIO)KaPHOW OMAcHOCTH K
kareropusm A, b, B.

2.9. He pomyckaercsi NpOKIaJKa BHYTPUIIEXOBBIX TEXHOJIOTHYECKUX
TpyOOIIPOBOZOB M3 IIIACTMACCOBBIX TPYO uepe3 aJMUHHUCTPATHBHBIE,
OBITOBBIC M XO3SHCTBEHHBIC MTOMEIIEHMS, MOMEIIECHHS 3JIEKTPOYCTAHOBOK,
IIUTHI CUCTEMBI KOHTPOJISI M aBTOMATUKH, JIECTHUYHbIE KJIETKH, KOPUAOPHI U
T.I. B MecTax BO3MOXXKHOIO MEXaHMYECKOTO TOBPEXICHUS TPyOOmpoBona
cllelyeT IPUMEHATh TOJBKO CKPBITYIO MPOKJIAIKy B OOpo3Jax, KaHalax M
1axTax.

2.10. Temousonsiys TpyOONPOBOAOB BOJAOCHAOKCHHS BBITOJIHICTCS B
cootBercTBUM ¢ TpeboBanusimu CHull 2.04.14-88 (pasnen 3).

2.11. Usmenenme piuuubl TpybompoomoB u3 PPRC mnpu mnepenane
TEMIIEpaTyphl ONpeaessieTcs: Mo GopmyIie

AL=0,15-L-At, (2.1)
re AL - TeMmeparypa U3MEHEHHUS UTUHBI TPYOBI, MM;
0,15 - KOX(UIHMEHT TUHEHHOTO pacuIupeHusl MaTepraia Tpyosl,
MM/M;
L - JJIMHA TPYOONpOBOIA, M;
At - pacueTHas pPa3HOCTh TeMIeparyp (MexIy TemIepaTypoi

MOHTaXa U dKCIUTyaTanun), rpas. C.

2.12. BenuuuHy TeMIIepaTypHBIX U3MEHEHUH JIIFMHEI TPYOBI MOXKHO TaKKe
ONPEJIENIUTh IO HOMOTpamme puc. 2.3.
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Puc. 2.3

IMpumep - T(1) =20 °C, t(2) =75 °C,L=6,5 m.
o popmyme 2.1

AL  =0,15x6,5x(75-20) = 55 mm

At =75-20 =55 °C.

ITo HOMOrpamme AL =55 mmMm.

2.13. TpyOonpoBoj JOKEH UMETh BO3MOXKHOCTh CBOOOZHO Y/UTHHSATHCS
WIM  YKOpauuBaThCsl ~ 0e3  IepeHanpshKeHust — Martepuaina  Tpyo,
COCIMHUTENIFHBIX JIeTalell M COeMHEHUH TpyOonpoBoga. DTO JOCTHraeTCst
32 CYeT KOMIICHCUPYIOIIEH CIIOCOOHOCTH 3JIEMEHTOB TpyOompoBozaa
(camokomrieHcanusl) U oOeclieunBaeTcsl MPaBHIBHOM PacCTaHOBKOW OMOP
(kperuieHnit), HaIMYMEeM OTBOIOB B TpPyOONpOBOAE B MeECTax ITOBOPOTA,
APYT'uX THYTBIX 3JIEMEHTOB U yCTaHOBKOﬁ TEMIIEPATYPHBIX KOMIICHCATOPOB.
HemonprkHbple  KpeIUICHHs TPyO JOIDKHBI  HANpaBiATh  YIVIMHEHHS
TpyOOIIPOBOZOB B CTOPOHY 3THX JJIEMEHTOB.

2.14. PaccrosHEE MEXIy OMOpaMH TIPH TOPHU3OHTAIBHON MPOKIAIKEe
TpyOompoBoza onpeznessiercs u3 Taom. 2.1.

2.15. Tlpm mnpOEKTHPOBAHUHM BEPTHKAIBGHBIX TPYOOIPOBOIOB OMIOPEI
yCcTaHaBIMBalOTCS He pexe 4yeM uepe3 1000 MM juisi TpyO HapyXHBIM
muaMeTpoM 1o 32 MM u He pexke deM depe3 1500 MM g TpyO Goibmioro
JraMeTpa.

2.16. Komnencupyroriue ycTpoicTBa BBITOMHSAIOTCS B BHE [ -00pa3HbIx

anemMeHToB (puc. 2.4), [1-o6pa3nbix (puc. 2.5) u neraeodpa3HbIX (KPYroBbIX)
KOMTIeHCaTopoB (puc. 2.6).

Tabmmna 2.1



PaccTosinue MeKIy ONOpaMH B 3aBUCHMOCTH
0T TeMIepaTypbl BojibI B TPyOONpoBoje

HomunanbHbI
HapYKHBIH Paccrosinue, Mm
uameTp
TpyOBI, 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
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2.17. Pacuer KoOMIEHCHpPYIOIICH CIOCOOHOCTH ['-00pa3HBIX 3IEMCHTOB
(puc. 2.4) u I1-00pa3HBIX KOMIEHCATOPOB (puc. 2.5) MPOMU3BOAWUTCS IO
HOMorpamme (puc. 2.7) uiu 1o smnupuueckoit popmyne (2.2)

L, =25dAL, (2.2)
rae Lk - mnuHA ydactka [-00pa3Horo anmeMeHTa, BOCIIPHHUMAIOIIETO

TEMIIepaTypHbIe U3MEHEHNUS JITTMHBI TPYOOIPOBOIA, MM;
d - HApYXXHBIIA AUaMeTp TpyObl, MM;
AL - TemrmepaTypHbIE H3MEHEHUS JUIMHBI TPYObI, MM.

Bennunny L(k) MOXXHO Takke OmpenesluTh 1mo Homorpamme (puc.

2.7).
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Puc. 2.7. Homorpamma a5 onpenieNieHns JJIMHBI y9acTKa TpyOsl,
BOCIPHUHUMAIOIIETO TEIIOBOE YUITMHCHUE

[pumep - d =40 mm, AL =55Mm
ITo popmyme 2.2

Lk =25v40x55 =1173 MM

ITo HomMorpamme L =1250 Mmm



2.18.  KoHCTpyHpOBaHHME CHCTEM BHYTPCHHHX  TpPyOOIIPOBOJIOB
PEKOMEHIyeTCs TPOU3BOAUTE B CIICAYIOIICH ITOCIICA0BATEIFHOCTH

Ha cXxeMme TpyOOIpOBOJOB NpPEABAPUTEIFHO HAMEYalOT  MecTa
pacloNoXKEeHNs ~ HENOABM)KHBIX ~ OOp € YY4eTOM  KOMIICHCALUH
TEMIIEpaTypHBIX HM3MEHEHWH JJIMHBI TpyO »dlieMEHTaMH TpyOOmnpoBoa
(oTBOmamMu 1 Tp.);

IPOBEPAIOT PAacyeTOM KOMIIEHCUPYIOIIYI0 CIIOCOOHOCTb 3JIEMEHTOB
TpyOOITPOBOAA MEKAY HETIOBI)KHBIMHU OTIOPAMH;

HaME4aroT PACIIOJIOKCHUEC CKOJIB3AIIUX ONOp € YKa3aHUEM paCCTOHHI/Iﬁ
MEXKAYy HUMH.

2.19. HemopBwxkHBIE ONOPHl HEOOXOAMMO pa3MemaTh TaK, YTOOBI
TEeMIIepaTypHbIE U3MEHEHHUsI JJIMHBI YU4acTKa TPYOOIPOBOIa MEXITy HUMH HE
MIPEBBINIATA KOMIICHCHPYIOMICH CIOCOOHOCTH OTBOIOB M KOMIICHCATOPOB,
PacCTONIOXKEHHBIX HA 3TOM Y4YacTKe, U PACHPENeNSUINCh MPOMOPIUOHAIBLHO
UX KOMIICHCUPYIOIIEH CIIOCOOHOCTH.

2.20. B Tex cmyyasx, KOrAa TeMIepaTypHbIC U3MEHEHHs UIMHBI y4acTKa
TpyOOIpOBOAA  NPEBBIIIAIOT  KOMIIEHCHPYIOLIYIO  CIIOCOOHOCTH  €ro
9JIEMEHTOB, Ha HEM HEOOXOOMMO  YCTaHOBUTH  JONOJHUTEIBHBINA
KOMIIEHCATOP.

2.21. KomrieHCaTOPHI yCTaHABIMBAIOTCS HA TPYOOIPOBOJE, KaK MPaBUIIO,
NOCPEANHE, MEXIY HETOJBIKHBIMH OIOPaMH, NEISIIUMU TPyOOIpOBOJ Ha
YYaCTKH, TeMIIepaTypHas aedopManus KOTOPBIX HPOUCXOMUT HE3aBUCHMO
Iopyr ot apyra. Komnencanus quneiHbIX yanuHeHui Tpyo u3 PPRC moxer
00ecIeunBaThCsl TaKKE TPEIBAPUTEIBLHBIM MTPOrHOOM TpyO HpH MPOKIaIKe
WX B BHAe "3MEHKH" Ha CIUIOIIHOW OIlope, IIMpHHA KOTOPOH MOITycKaeT
BO3MOXKHOCTh M3MEHEHHs1 (OpMBI Iporuba TpyOOnpoBojia MpH U3MEHEHHUH
TEeMIEPaTypHL.

2.22. Ilpu paccTaHOBKE HEMOABIDKHBIX OMOpP CJIEAYeT yYUTHIBATh, UYTO
MepeMenieHne  TpyObl B IUIOCKOCTH  TEPHEHIMKYJISIPHO  CTEHE
OIpaHUYMBAETCSI PACCTOSTHUEM OT IMOBEPXHOCTH TPYOBI 10 cTeHbI (puc. 2.4).
PaccrosiHMe OT HEMOABHMXKHBIX COEIUHEHHUN A0 OCEH TPOHHHMKOB JOJDKHO
OBITH HE MEHEE IIIECTH TUAMETPOB TPYyOOIpOBOAa.

2.23. 3anopHas 1 Bogopa30opHas apMaTypa JODKHA MMETh HETIOABIYKHOE
KpPCIUJICHNE K CTPOUTEJIbHBIM KOHCTPYKIUAM i TOTO, lITO6I)I ycunius,
BO3HMKAIONINE TIPH TOJB30BAaHUH apMaTypol, He TepeJaBaich Ha TPyObI
PPRC.

2.24. Tpu npokiaaKke B OJHOM ITOMEIICHIH HECKOJIBKUX TPYOOIIPOBOIOB
13 MJIACTMACCOBBIX TPYO UX CIEIyeT YKIaAbIBATh COBMECTHO KOMIMAKTHBIMU
MyYykaMd Ha OOIIMX OMOpax WM MOJBECKaX. TpyOOmpoOBOJBI B MeCTax
repecedeHuss GyHIAMEHTOB 3JaHHHA, TMEPEKPBITHA U MEPETOPOIOK JTOIDKHBI
MPOXOAUTH Yepe3 TUib3bl, H3TOTOBJICHHBIC, KaK MPABUIIO, U3 CTAJBHBIX TPYO,
KOHLIBI KOTOPBIX JOJDKHBI BbICTynaTh Ha 20-50 MM u3 nepecexkaeMoit
MOBEPXHOCTU. 33a30p MEXIY TpyOOnmpoBoaaMu M (PyTIsipaMH JOJDKEH ObITh
He meHee 10-20 MM M THIATENBHO YIJIOTHEH HECTOPAEMBIM MaTepHalioM,
JIOITyCKAFOIIINM TIepEeMEIeHIEe TPYOOIIPOBOIOB BIOIE €0 MPOAOIEHON OCH.

2.25. Ilpm mapamiensHOi mpokmanke Tpyost w3 PPRC  momxHBI
pacmonaraTecs HIDKE TpyO OTOIUIEHMS W TOpPSIYEr0 BOJOCHAOXKEHUsS ¢



paccTosiHuEM B CBETy MeXTy HUMH He MeHee 100 mm.

2.26. IlpoexTrpoBaHUE CPEICTB 3AMINUTHI INTACTMACCOBBIX TPYOOIIPOBOZOB
OT CTATHYECKOI0 AIEKTPHUECTBA TIPELyCMATPUBACTCS B CIIydasX:

OTPULATEIIBHOTO BOSHCﬁCTBHﬂ CTaTHYICCKOTO OJIEKTPpHUYICCTBA Ha
TEXHOJIOTUYECKUN mpouecc U Ka4e€CTBO TPAHCIIOPTUPYEMBIX BCUICCTB,

OIIaCHOTO BO3JCHCTBUA CTaTHYECKOTO NIEKTPUYECTBA Ha
00CITy’KMBaIOIINH MEePCOHAL.

IIpu POEKTHPOBAHUM ¥ KCIUTYaTAIlMHd TaKUX TPYOOIPOBOMOB TOJKHBI
BBITOIHATECS moJioxkennst CH 550-82.

2.27. Jlns oOecredeHusi Cpoka CiIy)KObl TpyOOIPOBOJOB TOPSYEro
BogocHaOxennss w3 Tpyd0 PPRC He wemee 25 mer Heobxoammo
HOANEPKHUBATh PEKOMEHAYEMbIe PEKUMbBI OKCIUTyaTallMd (JaBJeHHE,
TEeMIepaTypy BOJbI), yKa3aHHBIC B IPHIL. 2.

2.28. IlpuHuMmass BO BHHMaHHE JHMIJIEKTPUYECKHE CBOWCTBA TpyO U3
PPRC, merammndeckie BaHHBI 1 MOHKH JOJDKHBI OBITH 3a3€MJICHBI COTIIACHO
COOTBETCTBYIOLIUM TpeOOBaHUAM JEUCTBYIOIINX HOPMAaTUBHBIX
JIOKYMEHTOB.

3. TpancnopTupoBaHue U XpaHeHHe TPYO

3.1. TpancnopTupoBaHHe, TOTpY3Ka W pasrpy3ka MOIUIPONMICHOBBIX
TPyO MOJKHBI TPOBOIUTECS MIPH TEMIIEPAType HAPYKHOTO BO3yXa HE HHXKE
munyc 10 °C. Ux TpancnopTupoBaHue mpu Temmeparype Ao Munyc 20 °C
JOIYCKAeTCsl TOJBKO IIPH HWCIOJb30BAaHWM CHENUAIBHBIX YCTPOICTB,
obecrieunBaroMX (uUKcanuioo TpyO, a TakkKe MPHHATHA OCOOBIX Mep
MIPEIOCTOPOKHOCTH.

3.2. TpyObl U cCoeqUHUTENbHBIE 1eTaId HE0OX0JUMO 0OeperaTh OT yaapoB
U MEXaHWYECKHX Harpy3oK, a MX MOBEPXHOCTH - OT HAHECCHWs HaparuH.
[Tpu mnepeBo3ke TpyObl M3 PPRC HeoOxommMmo ykianpiBaTh Ha POBHYIO
MTOBEPXHOCTb  TPAHCHOPTHBIX  CPEACTB, IMPENOXpPaHsIsl OT  OCTPBIX
METAJUINYECKUX YIIIOB U pedep MIaT(OpMBL.

3.3. Tpyber u coemunurenbHbie aetanmd w3 PPRC, mocraBnenHpie Ha
O6'beKT B 3UMHCEC BpeMﬂ, nepegl nux HpI/IMeHeHHeM B 31aHUAX JOJIXKHBI 6BITB
MPeBapUTEIBHO BBIJICPKAHEI TIPH MTOJIOKUTEIHFHON TEMITEpaType He MeHee 2
9.

3.4. TpyOBI DOKHBI XPAHUTHCS HA CTEIUIAXKAX B 3aKPBITHIX MTOMEIICHUIX
WIA TOJ HaBecoM. BpicoTa mTa0enss He JODKHA MPEBBIIATE 2 M.
CkiagupoBath TpyOBl M COETUHUTENBHBIC IETaIN cieayeT He Oimmke | M oT
HarpeBaTeNbHBIX IPHOOPOB.

4. MoHTax Tpy0OonpoBonos

4.1. MoHTtax TpyOONpPOBOAOB BeAeTCS C INPHUMEHEHWEM Tpyo,
COCIITHHUTENEHBIX, KPETICKHBIX TN U apMaTypsl, IPUBEICHHBIX B MPHIL.

3.



4.2. CoenmMHEHHE TIIIACTMACCOBBIX TPYOOIPOBOJOB C METaUTHUCCKUMHU
CJIE/IyeT MPOU3BOIUTE C TOMOIIBI0O KOMOMHUPOBAHHBIX AeTaliei (pui. 3).

43. Pasmepsl omop  JODKHBI  COOTBETCTBOBATH  JMAMETpaM
TpyOOIpoBoAOB. [l KperuieHus MIacTMacCcoBOrO TPyOONpPOBOJa MOXKHO
UCIOJIB30BaTh TAKXe OMOPHI, BBHIMOJHEHHBbIE MO TUmoBoi cepuu 4.900-9
(pa3pabotuauk - ['TIK CantexHUWnpoekr).

4.4. KOHCTpYKIMSI CKOJIB3SIICH OMOpHI  JOJDKHA  00eCreYnBaTh
TepeMenIeHre TpyObl B 0CEBOM HampaBiIeHNH. KOHCTpYKIMS HEMOABMKHBIX
OIIOp MOXKET OBITh BBIMIOJHEHA IyTEM YCTAaHOBKH IBYX My(T psaoM co
CKOJIB3SIIEH omopoi miu MyGdTHl M TpoiiHHKa. HenomsmkHOe KperuieHne
TpyOOIIPOBOAA HA OIIOPE MYTEM CKaTHs TPyOOIPOBOIa HE JAOIyCKaeTCs.

4.5. TIpu mpoxoxe TpyOOIpOBOAa Yepe3 CTEHBI M MEPErOpOAKH JTOIDKHO
ObITh OOecnieueHO ero cBOOOIHOE MepeMenieHne (YyCTaHOBKa THIIB3 U JIp.).
[Ipu ckpbITOi MpOKIIaKE TPYOOIIPOBOIOB B KOHCTPYKLIMH CTEHBI WM T10JIa
JIOJDKHA OBITh 00ecreueHa BO3MOXKHOCTh TEMIIEPATypHOT0 yUTHHEHUsI TPYO.

4.6. JIna cucteM BOHOCHAOXKEHUS, SKCIUTYaTUPYEMBIX TOJNBKO B TEIUIBIH
HEepHOJ T0Ja, JOIyCKAeTCsl MPOKIaAKa TPyO BbINIE TIIyOMHBI IPOMEP3aHU
rpyHToB. JlIs cucTeM  KpYIJIOTOAWMYHOW — OKCIUIyaTallil  MPOKIAAKY
TpyOOIPOBOJOB B 3eMJIE CIIEAYET BHIONHATH ¢ ydeToMm TpeboBanmii CHull
2.04.02-84*. C uenplo mpefoOTBpaIleHUs] pa3pylIeHHs TPyOONpoBoja MpH
W3MEHEHUH TEMIIepaTypsl, NpU IPOKJIAAKE €ro B 3eMJIe PEKOMEHIYeTCs
YKIJTaJKa crocobom "3merika’.

4.7. TpukiagpiBaeMoe YCIIINE TPU COCIWHCHUH METAUIMYECKUX TPYO C
Pe3bOOBBIMH 3aKJIaTHBIMU JIEMEHTAMH COSAMHHUTENbHBIX aeranei u3 PPRC
HE JIOJDKHO BBI3BIBATH Pa3pyIICHUE TIOCICIHNX.

Cxons3swan : HenoaswxHan
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Puc. 4.1. Bunmsr omop

4.8. TpybonpoBon u3 1pyd0 PPRC He momkeH MpUMBIKAaTh BIUIOTHYIO K
creHe. PaccrosiHue B CBeTy MexIy TpydaMH H  CTPOUTENbHBIMH
KOHCTPYKIMSAMH JODKHO OBITh He MeHee 20 MM WM ONpPENeNsThCs
KOHCTPYKLMEN OIOPBL.

5. Coenunenue Tpyo

5.1. OcHoBHEIME criocobamu coeauHeHHH TpyO n3 PPRC mpu monTaxe
SIBIISIFOTCSI:



KOHTaKTHasi CBapKa B pacTpyo;

pe3p00BOE COCANHEHUE C METAIUTMIECKUMHE TPYOOIIPOBOIAMH;

COEIMHEHHE C HAKUTHOM rafKoi;

COCTMHECHUE Ha CBOOOIHBIX (IIaHIIax.

5.2. KoHTakTHasi cBapka B pacTpy0d OCYIIECTBISETCS MPU ITOMOIIH
HArpeBaTelIbHOTO YCTPOWCTRA (CBAPOUYHBI amapar), COCTOSIIEr0 U3 THIIb3bI
JUISl OIJIABJICHUSI HAPYXKHOW TMOBEPXHOCTH KOHIA TPYObl WM [OpHA st

OIUTAaBJICHUS] BHYTPEHHEW MOBEPXHOCTH pacTpyba COENUHMTENBHOHN AeTalu
WM KOpITyca apMartypsl (puc. 5.1).

= Il Harpes

- ill foToROE cCoeauHeHne

Puc. 5.1. I[TocnemoBaTeabHOCTD MPOIecca KOHTAKTHOW CBAPKHU B pacTpyd
TpyOsI 1 My(THI 13 PPRC

1 - mydra; 2 - 1OpH HAarpeBaTeNILHOTO YCTPOUCTBA; 3 - THIIb3a
HarpeBaTeNIbHOr0 YCTPONCTBA; 4 - METKA Ha BHEIIHEH IIOBEPXHOCTH KOHIIA
TpYOBIL; 5 - OrpaHUYUTENBHBIA XOMYT; 6 - TpyOa; 7 - CBapHOH 1IOB

5.3. KonraktHas pacTpyOHas CBapKa BKIIIOUAET CICIYIOIIHE OTCpaIiu:

Ha CBapOYHOM ammnapare (CM. puI.3) YCTaHOBUTh CMEHHBIE HarpeBaTeIu
HE0OX0ANMOro pa3mepa;

BKJIFOYUTH CBAPOYHBIN ammapar B 3JEKTPOCETh, pabouas TemiepaTypa Ha



MMOBEPXHOCTH CMEHHBIX HarpeBaTeneir (+260 °C) ycraHaBiamBaeTcs
aBTOMaTH4eckd. CHUrHaJoOM TOTOBHOCTH CBapOYHOrO ammapara K paboTe
SIBISIETCS BBIKITIOUCHHUE CUTHAIBHO JTaMITOUKH;

Ha KOHIIE TPYObI CHATH (acKy mox yriaom 30 rpan.;

KOHEll TpyObl M pacTpy0d COCAMHUTEILHOW JeTalld Tepel] CBapKOH
OYHUCTHTH OT IBUTH U TPSI3U U 00C3KUPUTE;

Ha TpyOe HaHECTH METKY (MJIM YCTaHOBUThH OIPAaHMYHUTENBHBIN XOMYT) Ha
PACCTOSHUM OT TOpIia TPYOBI IO METKH (WIH A0 Kpas XOMYTa), PaBHOM
riyOuHe pacTpyOa COeTUHMTENbHOW JAeTanu Iultoc 2 MM. BenuunHa
paccTosHUSL OT TopuHa TPYObl 1O METKH ISl Pa3IH4YHBIX JHaMETPOB
npuBeneHa B Tadi. 5.1;

Tabauna 5.1

Hapyxnprit  mumamerp | 16 | 20 | 25| 32 | 40 | 50 63 75
TpyOBI, MM

Paccrostaue g0 metkm, | 15 | 17 | 19 [ 22 | 24 | 27 30 32
MM

pacTpy0 cBapuBaeMoii A€Tall HAacaIUTh Ha JOPH CBAPOYHOTO armapara, a
KOHEI[ BCTaBUTh B TUJIb3Y JI0 METKH (JI0 OTPaHUYHUTEILHOIO XOMYTa);

BBIJIEpXKaTh BpeMs HarpeBa (cM. Tabiu. 5.2), mocie 4ero CHITh TpyOy U
COCIUHUTEINIBHYIO JIeTalb C HarpeBaTeleidl, COeIUHUTH APYr C OPYroM U
OXJIAJIUTh €CTECTBEHHBIM IIYTEM.

Tabmuma 5.2.
Huametp Bpewms TexHonoruuecka Bpewms oxnaxnenus,
TpyOBI, Harpesa, sl ray3a He MUH

MM [ boiee, ¢

16 5 4 2
20 6 4 2
25 7 4 2
32 8 6 4




40 12 6 4

50 18 6 4
63 24 8 6
75 30 8 6
90 40 8 8

IMocne kaxmoil cBapkM HeOOXOoAMMa OYHMCTKA PabOYMX IMOBEPXHOCTEH
JOPHA M THJIb3bI HATPEBATENILHOTO YCTPOWCTBA OT HAJMIIIIETO MaTepHaa.

5.4. Bpemsi TeXHOJIOTHYECKUX ONepaluid CBapKH MPUBEACHO B Tabm. 5.2
(pu Temmepatype HapyxHOTo Bo3ayxa +20 °C).

5.5. Tlpu BHIIONHEHWH TEXHOJOTHYECKOW omepanuu "HarpeB" He
JIONYCKAaeTCsl OTKIIOHEHHWE OCEBO JIMHUM TpPyObl OT OCEBOW JIMHHU
HarpeBaTeNbHOTO yCTpoicTBa Oonee deM Ha S5 rpan. (puec. 5.2). Hdua
IuaMeTpoB Tpyo Gosee 32 MM, B Cilydae €CiM JUIMHA y9acTKa TpyOsl Ooee 2
M, HE00X0UMO UCTIOJIb30BATh JIOTIOJTHUTEIbHBIC TIOJICTaBKH,
00€ecCIIeunBaIOINE COOCHOCTh TPYOBI M1 HATPEBATEILHOTO YCTPONUCTBA.

HarpesaTtensHoe YyCTPOUCTBO
Mydite ——————
PPRC S Tpyba
PPRC

Puc. 5.2

5.6. Bo Bpems oxiaxaeHHs 3amperiaeTtcs IMPOH3BOANUTH JIHOObIE
MeXaHW4YeCKre BO3JCHCTBUS Ha TPyOy WMIIM COSIMHHTENBHYIO JIETalb MOCIe
CONPSDKEHUS] WX OIUIAaBJICHHBIX IIOBEPXHOCTEH C Ienblo 0Oonee TOYHOM
YCTaHOBKH.

5.7. BHemHu#l BHUI CBapHBIX COCIUHEHHUH JOIKEH YAOBIETBOPATH
CJICIYIONTNM TPEOOBAHUSIM:

OTKJIOHCHUEC MECKY OCEBbIMU JIMHUAMU pr6I>I u COBHHHHTGHLHOﬁ JCTalIn
B MECTE CTBIKa HE NJOJDKHO ITPEBBIIIATH 5 O;



Hapy)XHas TIOBEPXHOCTh COCIOMHUTEIIFHON NIEeTalli, CBApEHHOU ¢ TPYyOOH,
He JOJDKHA HUMETb TPELIMH, CKIaJOK WM JPYruX Ne(eKTOB, BBI3BAHHBIX
TIEPErpEBOM JIETaJIeH;

Y KPOMKH pacTpyda COCTUHHTEIBHOW JETaly, CBApCHHOH ¢ TpyOOi,
IOJDKEH OBITh BHICH CIDIOIIHOM (MO BCell  OKPYXHOCTH) BAallUK
OIIABJICHHOTO  MaTepuajia, CJerka BBICTYNAIONIMA 332  TOPIIEBYIO
TTOBEPXHOCTH COCTMHUTEILHON JCTaH.

5.8. KoHrakTHyr0 cBapKy ITOJHMIIPONMJIEHOBBIX Tpy0 u Jeraneit
TpyOOIIpPOBOAa CIIEAYeT MPOBOMUTH IPH TEMIIEpaType OKPYKaromlel cpelsl
He Hiwke 0 °C. MecTo CBapKH CIICAyeT 3alUINaTh OT aTMOC(HEPHBIX 0CaIKOB
Y TIBUTH.

5.9. Coenunenne Ha CBOOOMHBIX (haHmax (puc. 5.3) OCyIIeCTBISCTCS C
IMOMOIIBI0 BTYNOK ¢ OyproM (mpwi. 3), HpuBapuBaeMBIX KOHTaKTHOH
CBapKOil Ha KOHIBI TPYO, M YCTAHOBKOW Ha HUX CBOOOJHO BPALIAIOLIUXCS
(anmes.

Puc. 5.3. Coenunenne Tpyd n3 PPRC Ha cBoOOMHBIX (pranmax

1 - Brynka ¢ Oyprom; 2 - uanen; 3 - maiiba MeTaJuIn4ecKas;
4 - GONT METAJUIMYIECKHIA; 5 - MPOKIaaKa; 6 - CBApHOH IIOB

5.10. Ilpu cBapke Tpyd PPRC mumamerpom Ooinee 40 MM ciemyer
UCIIOJIB30BaTh LIEHTPUPYIOLINE [IPUCTIOCOOIECHUS.

5.11. Hns mnonyuenusi pa3zbeMHbIX coenuHeHuid 1pyd u3 PPRC ¢
METAJUTMYECKUMH TpyOaMHM WJIM apMaTypod HpPUMEHSIOT COEAWHEHHE C
HaKHAJTHOH raiikoii (puc. 5.4).
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Puc. 5.4. Coennuenne ¢ HAaKUIHON TaliKoM

1 - tpy6a u3 PPRC; 2 - nerans u3z PPRC; 3 - HakugHas raiika
MeTaJuT4eckasi; 4 - pe3p0oBas feTaib; S5 - MpoKIaaka; 6 - CBapHOIl 1IOB

5.12. Jlerams 2 mnpuBapuBaercas Kk Tpyoe m3 PPRC konTakTHOM
pactpyOHoli cBapkoi (mm. 5.2 u 5.3).

5.13. Ilpm coeaWHEHHMH METANIMYECKUX TPy0 C  pe3bOOBBHIMH
coequHUTENbHBIMU JeTansiMu U3 PPRC  ymnoTHeHue ocymecTBisercs
¢TopormacroBoit  seHToir  (PYM) wmiaMm  APYTMM  YIUIOTHHUTENBHBIM
MaTepHaJIOM.

6. NcnpiTanue Tpy0ONpoBoI0B

6.1. HcnooTeiBaTh  TpyOONpOBOJ — ClIEAyeT TIPH  ITOJIOKHUTEIHLHON
TEMIlepaType M HE paHee 4YeM dYepe3 16 9 mocie CBapKu ITOCIETHETO
COE/IMHEHUS.

6.2. PacueTHOe naBieHHE B TPYOONPOBOJE W BPEMS HCIBITAHUS CIELYET
Ha3Hayatb coriacHo CHull 3.05.01-85.

6.3. ITo OKOHYaHMM MCIBITAHUI MPOM3BOAUTCS IIPOMBIBKA TPYOOIPOBOJIa
BOJIOM B T€YCHHE 3 4.
7. TpeOoBaHUsI IO TEXHUKE 0€30NMACHOCTH
7.1. [Ipu KOHTAKTE C OTKPBHITEIM OTHEM MaTEepHAN TPYO FOPHUT KOMTSIIIM
IIaMeHeM ¢ 00pa3oBaHMEM paciijiaBa W BBIJCICHHEM YITICKHUCIIOTO Tasa,

ImapoB BOABI, HETIPEACIBbHBIX YTIJIEBOAOPOA0B U F33006pa3HBIX TMIPOAYKTOB.

7.2. CBapky TpyOOCOCOIMHHTENBHBIX NETajeld CIeAyeT MPOU3BOAWTH B
IPOBETPHUBAEMOM TOMEIICHHH.

7.3. Ilpu pabote co CBApOUYHBIM aIapaToM CIEAyeT COOI0IaTh paBHia
PpaboThI € 3JEKTPOMHCTPYMEHTOM.



8. HopmaTuBHBIE CCHLIKHM
CHulI 2.04.01-85* BHyTpeHHUIT BOJOMIPOBO M KAaHATM3AIIH 31aHUH.
CHulI 2.04.02-84* BonocHabxxenue. HapykHble ceTH 1 COOPYKEHUSL.
CHuII 3.05.01-85 BuyTpeHHME caHUTAPHO-TEXHUYECKUE CUCTEMBI.
CHull 2.04.14-88 TerutoBast u3ossuusi 000pyA0oBaHus  TPyOOIPOBOIOB.

CH 478-80 HWucTpykummss 1O TPOSKTHPOBAHHIO M MOHTaXy cCeTei
BOJIOCHA0)KEHUS M KaHAJIHM3AIMK U3 TUIACTMACCOBBIX TPYO.

CH 550-82 WHCTpyKumss MO TPOEKTUPOBAHUIO TEXHOJIOTUYECKHUX
TpyOOIPOBOAOB U3 ILIACTMACCOBBIX TPYO.

I'OCT 15139-69 Ilnactmaccel. MeToasl oOmpeaeNeHus IUIOTHOCTH
(0O0beMHOIT Macchl).

I'OCT 21553-76 Ilnactmaccel. MeTron omnpeaereHus TeMIepaTyphl
TUIABJICHUSL.

I'OCT 15173-70 Ilnactmaccel. MeTog  omnpeneneHus CpeIHero
KO3 pHUIHIEeHTa TMHEWHOTO TETIOBOTO PACIIAPEHUS.

I'OCT 11262-80 [Tnactmaccsl. MeTo HCIBITAaHUSL HA PACTSKEHUE.

I'OCT 23630.1-79 Ilnactmaccel. Metoa onpe/esieHus TeI0eMKOCTH.

IIpunoxenue 1

Xumuuyeckasi CTOHKOCTH TPYO U coeTUHUTETbHBIX JeTajeil u3 PPRC

(mo nanubiM DIN 8078)
VcioBHBIE 0003HAYCHUS:
] - CTOEK;
O - YCJIOBHO CTOCK;
O - HE CTOEK;

-- - HEZIOCTaTOYHAsT UHPOPMAILIHUS.

Crenyromnye CUMBOJIBI OMTUCHIBAIOT XUMHUYECKHE KOHIICHTPAIUH:
VL: konuenTtpanus meHee 10%;

L: xonnenTparus 6onee 10%;



GL: nonnas pactsopumocts npu 20 rpan.C;

H: KOMMEPYECKasA OLICHKA,

TR: TexHMYECKH YHCTAaS.

ArpeccuBHas cpena Konuent | Xumuueckasi CTOMKOCTb
parms
20 °C 60 °C 100 °C
AtnieTanpaerus TR O -- --
AneransheHOH TR & & --
AHTHIIpH] YKCYCHOM TR & - -
KHCJIOTBI
VkcycHas kucnora, TR Y D O
pa3baBieHHas
YkcycHas Kuciora, 40% & & --
pa3baBiieHHas
Aueron TR Y -- --
KucnorHsrit aneranruapu 40% Y & --
AKpUIOHUTPHIT TR & D -
AMTIMHOBAs KUCIIOTA TR & & --
Bozayx TR & & &
Cynbdar Alaune Me-Me I GL & & --
ANMUNoBBINA CIMPT, 96% o & --
pa3baBieHHBIN
KBacusr TR o o --




Xsopu alltOMUHUS

Cynbdar amomMuHus

AmOepHas KucioTa

JByaMHMHO3TaHOI

AMMuak, ras

AMMI/IaK, KHUJIKOCTh

AHunH

AMMHak, Boja

AnieTaT aMMOHHUS

KapbonaTt aMmmoHUS

Xnopu aMMOHHUSA

®dnopua aMMOHUS

HurpaTt ammonus

docdar ammoHust

CynbhaT aMMOHUS

ArneraTt amuia

AMMUITOBBINA CIUIPT

AHunnH

I'uapoxnopun anuaMHA

AHOH

AHOH (ITMKJIOTEKCAHOH)

GL

GL

GL

TR

TR

TR

TR

GL

GL

GL

GL

GL

GL

GL

TR

TR

TR

GL

TR

TR




Antudpus

Tpuxnopus aHTUMOHUS

SI6nounas KkucioTa

SIomoynas Kkuciaora

s16104HOC BUHO (OPTO)

Iapckas Bogka

MBbInibsaKoBast KUCIOTA

MEIBsAKOBas KMCIIOTa

Tunpokceunn 6apus

Comu Gapust

AKKyMyJISITOpHAsI KHCJIOTa
(37EKTPOITUT)

ITuBo

Anbnerun

CMmecn OeH3uH-0eH301

benzon

Xnopun 6enzona

Bypa

bopnas kucnora

Bbpom

[Maper 6poma

Byranuen, raz

90%

GL

40%

80%

GL

GL

GL

8090/
2090

TR

TR

GL

TR

Bcee

TR




Byran (2) nuon (1, 4)

Byrannuon

Byrantpuon (1, 2, 4)

Bytun (2) nnon (1, 4)

Anerar OyTmina

ByTtunoBelii ciupt

Byrunossrit peron

Byrunosslii henon

ByTuneHoBsIi IIHKOIb

ByTuneHoBsIi IIHKOIb

EyTI/IJ'IeH, KHUIKOCTh

KapOonat kanbrms

Xnopun KanbLys

IMuapoxnopus xkanpuus

FI/IHOXJ’IOPI/II[ KaJbl A

Hurpat xanbuust

Kap6omuna

Huoxcun yraepona, ra3

Huokcun yraepoaa,
KUAKOCTh

Kap6ornmonokcn

KapOGoucynbhun

KayctukoBas coga

TR

TR

TR

TR

TR

TR

GL

TR

10%

TR

TR

GL

GL

GL

GL

Bce

Bcee

Bcee

TR

60%




Xnopan

XnopaMuH

XnoparaHon

XJopHOBaTas KUCJIOTa

XJ'IOpHOBaTaS[ KHCJIOTa

XHOpHOBaTa?[ KHCJIOTa

Xnop

Xnop

Xnop

Xnop, ra3

XnopHas Boza,
HaCBbIIICHHAs

XIopyKcycHast KHCTI0Ta

Xopben3on
Xnopodopm
Xiopcyab(hOoHOBas KHCIIOTA

XpomoBast KUCI0Ta

XpomoBas Kuciora/
CepHasi KUCJIoTa/
BOJIA

XPpOTOHOBBIN aJIbAECTUL

JInMOHHAas KUCI0Ta

TR

TR

1%

10%

20%

0,5%

1%

GL

TR

TR

TR

TR

TR

40%

15/
35/
50%

TR

VL

o 0O

O o

o0

O




JInMoHHas KHCI0Ta

l'opoackoii ra3

KokocoBbIii :KUpHBIN CLIUPT

KokocoBoe macno

Konpsax

Xnopun meau (11)

Huannx menun (1)

Hurpat menu (II)

Cynbdar meau

Kykypy3Hoe macio

XJIOIIKOBOE MacJjio

Kpeson

Kpeson

Iuknorekcan

Iuknorekcanon

LukmorekcaHoH

JexcTpun

I'mroxo3a

1,2 qfuaMuHITaH

JuxnopykcycHas Kuciora

VL

TR

TR

GL

GL

30%

GL

TR

TR

90%

>90%

TR

TR

TR

20%

TR

TR




JluxmopyKkcycHas KUCIIoTa

JuxinopOeH3nH

Huxmopartunes (1, 1-1, 2)

JunzenbHas cMa3ka

JIMATUIOBBIN aMUH

JusTrnossiii adup

I[I/IFHI/IKOHCBEUI KHCJIOTa

Hurexcun dartamarta

Ju-nco oxrungaranata

Ju-rco mpornmiGup

Jumerndopmamun

JluMeTnnoBeIil aMuH

Ju-H OyTunoBsIi 3¢up

JluHOHMIIOBEIH (aTanat

JIMOKTHIIOBBIN (aTamaT

Junokcan

IIutbeBas Boma

DTaHoI

Oranon +2% Tomyona

50%

TR

TR

TR

TR

GL

TR

TR

TR

TR

100%

TR

TR

TR

TR

TR

96%




DTrianerar

OTUIIOBBINA CITUPT

DTHIIOBBIN OEH3011

OTUIIOBBIN XJIOPHU

OTHIEHOBBIA JTHAMUH

OTHIICHOBEIN TNINKOJIb

Oxcuj STUJIeHa

Kucnora >xupHoro psiga

’Kupusie kucnotsr >C4

Bpoxxenue conona

Conu ynobpeHnwuii

[IneHounas BaHHA

dTop

KpemuedroprucroBogopoas

as KucJjora

dopMmanbaerug

MypaBbHHas KUCIIOTa

MypaBbUHas KUCIIOTa

®DpykTO3a

DpPyKTOBBIE COKU

®OypypusnoBsiii ciupt

TR

TR

TR

TR

TR

TR

TR

20%

TR

GL

TR

32%

40%

10%

85%

TR




Kematun

I'mroxo3a

T'muuepun

I'mukonueBas KuciaoTa

TornneHsli )KUBOTHBIHN JKUP

HCL/HNO3

I'entan

I'excan

I'ekcanTtpuon (1, 2, 6)

I'mppaszunruapar

DTOPOBOIOPOHAS KUCIIOTA

CounstHas KECIOTa

ConsHas KUciIoTa

DTOPUCTOBOJOPOIHAS
KHCJIOTa

DTOPUCTOBOAOPOIHAS
KHCJIOTa

Bonopon

XOpPUCTBIA BOAOPOL

[Ipokcua Bogopona

InanucroBogopogHas
KHCJIOTa

CepHOKHUCITBII
THIPOKCUIaMMOHHN

20%

TR

30%

75%/
25%

TR

TR

TR

TR

48%

20%

20% -

36%

40%

70%

TR

TR

30%

TR

12%




JlonuHOBEIN pacTBOp

W3ooxTan

M3onponun

Kepocun

a - OKCHUIIPOITMOHOBAsL
KHCJI0Ta

Jlanommn

ArieTat CBHUHIIA

JIsHSIHOE MacIo

CMa3o04HbIe Macia

Xnopua Maraus

I'mnpoxcukapboHaT MarHus

Coan Maraus

Cynbdar Marans

MenTon

Meranoin

Meranoin

Metunanerart

MeTtnnaMuH

MetunGpomun

MeTtunxmnopun

TR

TR

90%

GL

TR

GL

GL

GL

GL

TR

TR

5%

TR

32%

TR

TR

- * -

Cw




MeTtunsTiinkeToH

Prytn

Conu prytu
Mounoko

MuHnepanbHas Boja

Menacca

MortopHoe Macio

IIpupoauslii ra3

Conu HUKeNs

A30THas KHCJIOTa

A30THAas KHCI0Ta

A30THas KHCJIOTa

2-HUTPOITYOJT

A3BOTHCTEIE Ta3bl

OneyM (HzSO4 + SOg)

OIIMBKOBOE MacjIo

[[laBenpHas KucIOTA

Kucnopon

O30H

[TapadurOBBIE SMYIECHU

[MTapaduroBOE Macio

[epxnopHas KucI0TA

TR

TR

GL

TR

TR

GL

10%

10-50%

>50%

TR

Bce

TR

TR

GL

TR

0,5 ppm

TR

20%

Ce

Oe




IlepxmopaTriieH

HedTs

Oc¢up HedTn

denon

Denon

DeHUITUAPO3NH

I'mapoxnopua, pernn
THIPO3UHA

docren

Docdatsr

docdopras
(opTodochopHras) kuciora

Oxcuxiopun dochopa

dTamuBast KuCI0Ta

DOTOAIMYIABCUI

Bannsl ¢
(hoTozakpenuTereM

ITukpuHoBas KucnoTa

Buxpomar kanus

Bpomar xanus

bpomun kanus

KapOGonar kanus

XnopaT Kajus

Xnopu Kanust

TR

TR

TR

5%

90%

TR

TR

TR

GL

85%

TR

GL

GL

GL

10%

GL

GL

GL

GL




Xpomar kanus

Huanuyn xamus

dTopua Kanus

T'unporenkapbonaTa Kanus

I'uppoxcua kanus

Homun xanus

HuTtpar xanus

[Tepxnopart xamnus

[Tepmanranat kanus

IepcynbdaT kamus

Cynbdar xamust

IIponan, ra3

IIpomanon (1)

[IponapruioBslii ciupT

[IponuoHoBas
(mpomanoBast) KucIoTa

IIponuiieHOBBIH MHKOJIb

[Mupunun

Mopckas Bona

erMHI/IeBaH KHCJI0Ta

Kpemuedropucras xucmora

CunukoHoBast OMYJIbCHUA

GL

GL

GL

50%

GL

GL

10%

GL

GL

GL

TR

TR

7%

>50%

TR

TR

Bcee

32%




CHIMKOHOBOE Macjao

HuTtpat cepebpa

Comnu cepebpa

Arnierat HATpHsI

Bbenzoat HaTpus

Buxap6onaT HaTpus

bucynbedar Hatpus

Bucynsdut HaTpus

Kapbonar natpus

Xnopar HaTpus

Xnopua HaTpust

Xnoput HaTpus

XpoMaTt HaTpus

T'uapar naTpust

I'umoxnopun HaTpUs

T'unoxnopun HaTpus

I'unoxopun HaTpus

Hurpat natpus

Cunukar HaTpus

CynedaT HaTpus

Cynbdug HaTpus

TR

GL

GL

GL

35%

GL

GL

50%

GL

VL

2-20%

GL

60%

20%

10%

20%

GL

GL

GL




Cynbdug Hatpus

Tuocynbdar HaTpus

Tpudocdar Harpus

CoeBoe Macio

Kpaxmanbnslil pacTBOp

Kpaxmanbhslii cuporn
Juokcun cepsl

Juoxcun cepsi,ras

I[I/IOKCI/IZ[ CCPBI, KUAKOCTH

Cepnas KucioTa
CepHnas KucIOTa

CepHas Kucinora

Oneym

Tpuokcun cepbl
JsarrepHoe macio
Terpaxiopatan

TerpaxnopaTuieH

Terpaxnopmeran

TeTtpasTun cBUHLA

Terparuapodypan

Terparuaponadranexn

Tpronunxnopug

Tur (II) xmopug

40%

GL

GL

TR

Bcee

Bce

Bcee

TR

Bce

10%

10-80%

80%-TR

Bcee

Bce

H

TR

TR

TR

TR

TR

TR

TR

GL

eellle

o0




Tun (IV) xn0opun
Tomyon
TpuxnopatuneH

TpuxmnoparneruieHoBast
KHCJIOTa

Tpukpesundocdar
Tpuranonamux
BunHsIi ykeyc

Kcunon, numeTnnoenson

Hpoxoxn

Tuak

Tpuokrundocdar

MoueBuHa

BasennnoBoe macio

Ykeyc

Bununanerat

CrupanbHbIi TOPOIIOK

Bona, uncras

Bock

Bunnas kucnora

Buna

GL

TR

TR

50%

TR

TR

Bce

GL

TR

GL

TR

TR

VL

10%

. . -
° o o
o o o
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o . .
. . .
o
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. . .
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[punoxenne 2
(cipaBouHOE)

Jonyctumoe paboyee naBjaeHue NPH TPAHCIIOPTHPOBAHUM BOJAbI
B 3aBHCHMOCTH OT TeMIIEPATYPHI U CPOKA CIYKObI




(mo nanabiM DIN8077A1 n HUMMoccTpoii)

Temneparypa, rpan.

Cpoxk ciayX0Bl, JeT

Pabouee naBnenue, MIla

C
Tun TpyOBI
PN 10 PN 20

20 10 1,35 2,71
25 1,32 2,64

50 1,29 2,59

30 10 1,17 2,35
25 1,13 2,27

50 1,11 2,21

40 10 1,04 20,3
25 0,97 1.95

50 0,92 1,84

50 10 0,87 1,73
25 0,80 1,60

50 0,73 1,47

60 10 0,72 1,44
25 0,61 1,23

50 0,55 1,09

70 5 0,60 1,20
10 0,53 1,07

25 0,45 0,91

50 0,43 0,85

75 5 0,53 1,07
10 0,46 0,93

25 0,37 0,75

80 5 0,43 0,87
10 0.39 0,79

15 0,37 0,73

85 5 0,39 0,79
10 0,29 0,61




90 5 0,33 0,66

95 5 - 0,54

IIpunoxenue 3

CopraMeHT TPYO U cOeIMHUTEBHBIX JIeTajlell U3 MOJIUIPONUIeHA
PPRC

Pasmeps! B Tabnumax yka3zaHbl B MUJUIUMETPAX.
G” - ob03HaUaeT pa3Mep B AroiiMax

Tpy6a PN 10 (a5 x0mogHOM BOJIBI)

D S KI/M Kon

20 1.9 0.107 BB 10808
25 2.3 0.164 BB 10810
32 3.0 0.267 BB 10812
40 3.7 0.421 BB 10814
50 4.6 0.652 BB 10816
63 5.8 1.090 BB 10818
75 6.9 1.450 BB 10820

90 8.2 2.100 STRO90P10




Tpy6a PN 20 (qura ropsiaeit, X0JI0JHOH BOJIBI)

D S KI'/M Kon

16 2.7 0.118 STR16P20
20 3.4 0.172 BB 10008
25 4.2 0.266 BB 10010
32 54 0.434 BB 10012
40 6.7 0.671 BB 10014
50 8.4 1.050 BB 10016
63 10.5 1.650 BB 10018
75 125 2.340 BB 10020
90 15 3.400 STR090P20

Tpy6a apmupoBanHas

D S KI'/M Kon

20 3.4 0.184 BA10108
25 4.2 0.282 BA10110



32 5.4 0.456 BA10112

40 6.7 0.705 BA10114
Mydra
D D, L Z Kog
16 25 29 12 SNAO016
20 29 34 14 BM11008
25 34 37 16 BM11010
32 43 41 18 BM11012
40 52 46 20 BM11014
50 65 52 23 BM11016
63 80 60 27 BM11018
75 98 65 30 BM11020
90 115 71 33 SNAQ090

MydTa nepexonHas

D -Dl Ll L2 I—3 KOH




20-16 13 14 23 SRE12016

25-20 15 16 23 BR11112
32-20 17 16 26 BR11114
32-25 17 17 26 BR11116
40-25 19 18 32 BR11118
40-32 19 20 30 BR11120
50-32 22 20 35 BR11122
50-40 22 22 33 BR11124
63-40 26 22 43 BR11126
63-50 26 26 49 BR11128
75-50 38 28 44 BR11130
75-63 29 28 44 BR11132
90-63 275 28 49 SRE19063
[Ipobka
D D, H Kon

20 29 25 BKB14108



25 31 30 BKB14110
32 43 32 BKB14112
I ﬁ
40 43 32 BKB14114
50 43 32 BKB14116
63 83 51 BKB14118
75 100 57 BKB14120
MydTa KOMO-Has (BHYTpeHHsIs1 pe3b0a)
D-G” L, L, k Kon
16-1/2 17 13 12 S$Z101620
20-1/2 18 12 12 BN21008
20-3/4 18 12 12 BN21010
25-1/2 18 12 12 BN21014
25-3/4 18 12 12 BN21012
32-1 22 16 16 BN21016




Mydra xoMO-Has (HapyKHas pe3pda)

D-G” L, L, k Kon
16-1/2 16 13 28 SZE01620
20-1/2 16 12 29 BN21208
20-3/4 18 14 28 BN21210
25-1/2 18 14 28 BN21214
25-3/4 18 14 28 BN21212
32-1 22 16 32 BN21216

YronbHuK KOMO-HBIH (HapykHas pe3n0a)

D-G” L1 kl L2 kz KOﬂ

20-1/2 16 18 12 36 BD23508
20-3/4 16 18 14 36 BD23510
25-1/2 18 21 14 36 BD23514



25-3/4 18 21 14 36 BD23512

32-3/4 20 21 14 36 BD23516
32-1 20 28 16 46 BD23518
YroapHUK
D Dl L Z KO,H
16 25 21 12 SK001690
20 29 28 14 BD12008
25 34 32 18 BD12010
32 43 36 18 BD12012
40 52 44 22 BD12014
50 65 52 26 BD12016
63 80 62 29 BD12018
75 98 70 34 BD12020
90 115 80 34 SK0O09090

TpoliHuk



D, 4 Kon
16 25 22.5 12 STKO016
20 29 28 16 BT13108
25 34 32 18 BT13110
32 43 36 18 BT13112
40 52 44 22 BT13114
50 65 52 26 BT13116
63 80 62 29 BT13118
75 98 70 30 BT13120
90 115 160 33 STK0902
TpoiHUK nepexoaHoi
dl-dz'dg D Dl L L]_ Zl Z KO,Z[
2
20-16-20 29 25 23 32 16 1 STKR02016
2
25-20-20 34 29 32 32 16 1 BT13524



Y

Z1
v
g
. &_{
K
. L

25-20-25

32-20-20

32-20-32

32-25-20

32-25-32

40-20-20

40-20-40

40-25-25

40-25-40

40-32-32

40-32-40

34

43

43

43

43

53

53

53

53

53

53

29

34

34

34

34

29

29

34

34

43

43

32

38

38

38

38

29

53

34

53

43

53

32

38

36

36

36

36

36

40

40

40

40

16

18

16

16

16

18

18

14

18

14

14

[y

-

BT13522

BT13536

BT13534

BT13542

BT13540

BT13544

BT13546

BT13548

BT13550

BT13552

BT13554



50-32-50 65 43 45 52 26 2 STKRO05032
1

50-40-50 65 53 45 52 26 2 STKR05040
4

63-32-63 80 43 49 65 29 2 STKR06332
1

63-40-63 80 53 50 65 29 2 STKR06340
4

63-50-63 80 65 55 65 29 2 STKR06350
6

TpoitHrK KOMO-HBIH (BHYTpEHHSS pe3b0a)

D-G” Ll k]_ L2 k2 KO[[
20-1/2 15 12 12 24 BT25006
20-3/4 15 12 12 24 BT25008
25-1/2 19 18 12 24 BT25010
25-3/4 19 18 12 24 BT25012
32-1 20 22 14 18 BT25016

TpoltHUK pa3beMHBIH (BHYTpEHH:S pe3r0a)



D G A B Cc Kon

20 3/4" 145 53 30 STKM02025
25 3/4” 16.0 64 36 STKM02525
25 17 16.0 64 36 STKM02532
32 3/4" 18.0 70 45 STKMO03225
32 17 18 70 45 STKM03232

Tpoiinnk KoMO-HbIi (HapyxHast pe3bda)

DG L, ky L, ks, Kon
20-1/2 15 12 12 36 BT25506
20-3/4 15 12 12 36 BT25508
25-1/2 19 18 12 36 BT25510
25-3/4 19 18 12 36 BT25512

Ckoba



D B L Kon
20 4.0 53 365 BK16108
25 5.0 56 370 BK16110
P - (2]
| - /\‘ it \
B o
32 6.4 68 376 BK16112
40 7.8 75 400 SKR040P20
YTonpHUK KOMO-HBIH, C KpeIUIeHHeM (BHYT. pes3.)
D-G” Il k]_ |2 k2 KOZ[
- o K2 E 16-1/2 13 10 12 24 SNKO016
20-1/2 16 12 12 24 BB20108
20-1/2 15 12 12 23 SNKO020
25-3/4 16 24 12 29 SNKO025
MydTra koMO-Hasi (BHYTpEHHSS pe3bda)
D-G” Kon
32-1 BN21124



40-11/4 BN21126

50-11/2 BN21128
63-2 BN21130
751/2 BN21132

Mydra xomMO-Has (HapykHas pe3bda)

D-G” Kon
32-1 BN21424
40-11/4 BN21426
50-1 1/2 BN21428
63-2 BN21430
751/2 BN21432

MydTa koMO-Hasi pazbeMHast (BHYTp. pe3bda)

D G A B Kon




16 12" 13 37 SZM01620

20 172" 40 40 SZM02020
20 3/4" 39 39 SZM02025
20 1” 45 45 SZM02032
25 1 47 47 SZM02532
32 1-1/4> 57 57 SZM03240

Mydra KoMO-Has pazbeMHas (BHYTp. pe3bda)

D-G” L1 L2 Kl Kg KO,H
20-1/2 18 52 38 52 BN21108
20-3/4 16 42 28 38 BN21114
20-1 18 44 32 48 BN21116
25-3/4 18 51 38 52 BN21110
25-1 18 43 32 48 BN21118

32-1 20 51 38 52 BN21112




MydTa kOMO-Hasi pazbeMHast (HapykHas pe3n0a)

D-G” L1 L2 K1 K2 Kon
20-1/2 16 51 28 38 BN21308
20-3/4 18 57 32 48 BN21314
4 -
L2
20-1 18 64 38 52 BN21316
25-3/4 18 57 32 48 BN21310
25-1 18 65 38 52 BN21318
32-1 20 65 38 52 BN21312
YronpHUK KOMO-HBIN (BHYTpEHHSIS pe3pda)
D-G L1 kl Lz kz KOH
20-1/2 16 18 12 24 BD23008
20-3/4 16 18 12 24 BD23010
k.
£5 28
g =
B
2 I
D
25-1/2 18 18 12 24 BD23012



25-3/4 18 21 12 24 BD23014

32-3/4 20 21 12 24 BD23016

32-1 20 28 12 24 BD23018

YronbHbIH KOMO-HBIH pa3beMHbIH (BHYTP. pe3n0a)

D-G A B Kon
‘ k& 20-1/2” 14.5 27.0 SKOMO02020
20 3/4" 145 27.0 SKOMO02025

[TpoOka pe3nOoBas

‘//\\‘*u. d KO,Z[
20 BK48110
25 BK48112
Omnopa
D Kon

2x20 PRDV0202



2x25 PRDV0252

CMmeHHbIC HarpeBaTeiii K CBAPOYHOMY alrapary

D Kon
16 NAPO16
20 KP53202
25 KP53204
32 KP53206
40 KP53208
50 KP53210
63 KP53212
75 KP53214
90 NAPO090
dnanen

D C D, D, Kon



40 58 80 135 SLNP040
50 60 110 145 SLNPO50
63 62 125 160 SLNPO063
75 72 150 195 SLNPO75
90 92 160 195 SLNP090
MydTa pazsemuas u3 PPRC
d Kox
20 BR47310
25 BR47312
32 BR47314
40 BR47316

MydTa ¢ HakKuAHOW Talikon

Kon

16

172"

13

18.0

SNAMO01620



20 172" 14.5 34.0 SNAMO02020

20 3/4" 14.5 34.0 SNAMO02025
25 3/4" 16.0 39.0 SNAMO02525
25 1” 16.0 39.0 SNAMO02532
32 1” 18.0 39.0 SNAMO03232

Pa3zbemMHOE coennHenne

D A B C Kogx

w 20 30 75 375 SRS020

25 38 79 395 SRS025

32 46 95 475 SRS032

BeHTuib ¢ BHITYCKHBIM BEHTHIBKOM (TIpaBBbIi)

D A B C Kon

40 20.5 65.0 25.5 SVEV040P

50 23.5 80.0 40.0 SVEV050P



v e
S 2AI77I

§2 7
1 ®

63 27.5 80.0 55.0 SVEV063P
(y1eBbIi)

40 20.5 65.0 255 SVEV040L

50 235 80.0 40.0 SVEV050L

63 27.5 80.0 55.0 SVEV063L

Ornopa st TPYOBI THAMETPOM
Kon

16 PRE016
20 BK49910
25 BK49912
32 BK49914
40 PRP040
63 PRP063




Komnencartop

D A B Kon
16 180 290 SKS016P20
' 20 200 420 SKS020P20
: K
- -.é.. o
) \
8
25 205 410 SKS025P20
32 215 400 SKS032P20
40 275 420 SKS040P20
Kommurext cBapodHoro 000py0BaHUs
Hanmenosanune Kon
KC-1 KC52100
P4al1200W SVAP4A1200
P4a800W SVAP4A800

Pesak



TpyOa: Dmin Dmax Kon

0 32 BM53100

32 63 NU063

Merannmmyeckuil XOMyT C pE€3UH. IPOKIIaIKOI

d Kox
20 001DN1
25 002DN1
32 003DN1
40 004DN1
50 005DN1
63 006SDN
75 007SDN
100 008SDN

20-25 PRKMO0225



32-40 PRKM03240
50-63 PRKM606350
20-25 PRK02025
32-40 PRK03240
50-63 PRKO06350
Jlrobenn
D | Kox
M8 32 MeETalI LC
M8 75 METaJlI LY
g 3
T —
. A..._L;-:\ -_-,!
.‘_:‘ -~ —— - ;;k. ;" ’ _'.:_’: ’:_.D
M8 45 mwractMaccoseli  PD
M8 65 mypyn PS
METaJUTMISCKHUI
[aposoit kpan u3z PPRC
D Kon
20 SVEKO020



25 SVEKO025
32 SVEKO032
Bentuns
D Kon
20 BV40808
25 BV40810
32 SVE032
40 SVE040
50 SVEO050
63 SVE063
KpecroBuna

D tpy0s! Kon



20 BI13208

25 B113210

32 BI113212

ITucTonet TemmoBoi

MOoIIHOCTE Koz

1500 Bt I1TB600

Beeoenue

1. Obaacmo npumenenus

2. Ilpoexmuposarue mpyb6onpo8ooos

Puc. 2.1. Homoepamma 0151 UHHCEHEPHO20 2UOPABIUYECKO20 paciemda
X0100H020 86000npo6oda uz mpyo PPRC (PN10)

Puc. 2.2. Homoepamma 015t UHHCEHEPHO20 2UOPABTUYECKO20 paAcyemd
X0100H020 8000npo6oda uz mpyo6 PPRC (PN20)

Puc. 2.3

Puc. 2.4. I'-obpasnvlil s1emeHm mpyoonpogooa

Puc. 2.5. II-obpasuwiii komnencamop

Puc. 2.6. I[lemneobpasuwiii komnencamop

Puc. 2.7. Homoepamma 0111 onpedeneHus Oiunsl y4acmra mpyosi,
BOCHPUHUMAIOWE20 MENL080e YOIUHEHUE

3. Tpancnopmuposanue u xpanenue mpy6

4. Moumaosic mpyo6onpo6o0os

Puc. 4.1. Buowl onop

5. Coedunenue mpyo

Puc. 5.1. llocnedosamenvHocms npoyecca KOHMAKMHOU C8APKU 8 pacmpyo
mpy6vt u mygpmot uz PPRC

Puc. 5.2

Puc. 5.3. Coeounenue mpy6 uz PPRC na c60600HbIX (hranyax

Puc. 5.4. Coedunenue c HaKkuoHo eaiikou

6. Ucnvimanue mpyoonpoeooos

7. Tpebosanus no mexuuxe 6e30nacHocmu

8. Hopmamugnvle ccoliku

Ipunooicenue 1. Xumuueckas cmouikocms mpy6 u coeOuHUmeIbHblX



oemaneti u3 PPRC (no oannvim DIN 8078)

Ipunooicenue 2 (cnpasounoe) /lonycmumoe pabouee oasienue npu
MPAHCROPMUPOBAHUL B00bL 8 3AGUCUMOCIU OM MEMNePAmypbl U CPOKA
cayoarcowt (no oannvim DINSO077A1 u HUHMoccmpoti)

Tpunoocenue 3 Copmamenm mpyod u coeOUHUMENbHIX Oemanell u3
noaunponunena PPRC



