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Mpegvcnosue
1 PA3BPABOTAH N BHECEH TexHuW4YecKum KOMUTETOM MO cTaHgapTusaummn TK 46 «KabenbHble
nsgenvs» npu OAQO BcepoCCUIACKWIA HayYHO-MUCCNef0BaTENbCKUM, MPOEKTHO-KOHCTPYKTOPCKNIA 1 TEXHOMO-
FMYECKN MHCTUTYT KabenbHol npombiwneHHocT (OAO BHMWKIT)

2 MPVUHAT W BBEAEH B JEWCTBWE MocTaHosneHneM occTaHgapta Poccun oT 6 deBpans
2002 r. Ne 54-cT

3 HacTtoswwmii cTaHZapT NpeacTasnseT CO60 MOMHbIA ayTEHTUYHbIA TEKCT MEXAYHapoAHOro CTaHAapTa
M3K 60851-4—97 «[MpoBoaa 06MOTOUHbIe. MeToAbl UCNbITaHWIA. YacTb 4. XMUYECKME CBONCTBa»

4 BSAMEH N'OCT P M3K 851-4-94

& NTIK UspartenscTBo cTtaHaapTos, 2002

HacTosiumil CTaHAapT He MOXET 6bITb MOMHOCTBIO WM YaCTUYHO BOCMPOW3BEAEH, TUPAKMPOBaH U
PacnpoCTpaHeH B Ka4ecTe O(MLMabHOO 3aaHns 6e3 paspelueHus MocctanaapTa Poccum



FOCT P M3K 60851-4-2002

CopepxaHve

L OBNACTD MPUMEHEHUIT ottt ettt et bbbttt b bbbt bbbt ne bt r ettt
2 HOPMATUBHBIE CTBITTK M 1uvttiiieireisiesietessestestesttssessesseseessessessessessessessesssassessensessessessessensessensenenssensensensens
3 VicnbiTaHne 12. CTOMKOCTb K BO3AECTBUIO pacTBOpUTeENeit (415 Kpyr/biX 3MaMPOBaHHbIX MPOBO-
[I0B C XXWJIO HOMWHaNbHbLIM AramMmeTpoMm cB. 0,250 MM 1 MPSAMOYTO/IbHbIX 3ManMpPOBaHHbIX MPOBO-
1101 ) ST S P TP S P UPPSTPRPURRPTN
4 VcnbiTaHne 16. CTONKOCTb K BO3AE/CTBUIO XladarerrroB (415 KPYr/biX SMaiMpoBaHHbIX NPOBOAOB)
5 VicnbiTaHue 17. VicnbiTaHne Ha o6Cmy)uBaHwe (415 Kpyr/biX SMaiMpoBaHHbIX NPOBOAOB 1 MPOBO-
DOB MYUKOBOU CKPY TKU ) woeteteuiireeuesetatesestsestesesessesesesessssesessssssesesessesenessssesesessasesessssssesensssssesesessasesenens
6 NcnbiTaHne 20. CTOMKOCTb K FMAPOAM3Y 1 BO3AEACTBMIO TpaHCHOPMaTOPHOro Macna (gns amanu-
POBAHHBIX MPOBOJOB) ...vvvttesetitesenteseesestesessestesesseseesessesessessesessessasessesessensasessessasensesessensesessessssensasesseses
TTPUAOKEHNE A BUBTIMOTPAR MR ...cviviriitiietecieiete st ere sttt e sttt re bt te b s e bt ebe b enssbe s esesneneans



FOCT P M3K 60851-4-2002

FTOCYAAPCTBEHHbIN CTAHOAPT POCCUMACKON ®ELEPALUMN

MpoBoja 06MOTOUHbIE
METO/AbI CMbITAHUI
YacTtb 4
XuMmunyeckue cBoiicTsa

Winding wires. Test methods. Pan 4. Chemical properties

[ata BBefeHns 2002—07—01

1 O6nacTb NpPUMEHEHWS

HacToslwmii cTaHfapT ycTaHaBnnBaeT TpeboBaHMA K MeTO4aM UCMbITaHW 06MOTOYHBIX MPOBOAOB (Aa-
Nnee —NPOBOLOB) NO ONPeSeNeHN0 UX XMMUYECKNX CBOWCTB.

HacToswuii cTaHAapT yCTaHaB/MBaET ClefytoLme MeTOAb! UCMbITaHWIA:

- ucnbiTaHne 12 —CTOMKOCTb K BO3LE/CTBUIO PaCTBOPUTENEN;

- UCnbiTaHne 16 —CTONKOCTb K BO3LENCTBUIO X/1afareHTos;

- ucnbiTaHne 17 —ucnbiTaHne Ha 06CNY>KMBaHWE;

- ncnbiTaHne 20 —CTOWKOCTb K FMAPOAN3Y 1 BO3LENCTBMIO TPAHCHOPMaTOPHOIo Macna.

OnpegeneHns, obLLmMe yKasaHUs No NPOBEAEHWIO NCMbITAHWIA W NOMHbIV NepeyeHb METOAOB MCMbITAHWIA
nposofos npusegeHsl 8 FOCT P M3OK 60851-1.

2 HopmatuBHbIe CCbINKK

B HacTofALLem cTaHAapTe UCMO0Nb30BaHbl CChINKW Ha CeaytoLLye CTaHaapTh:

F'OCT 301S0.1—99 bymara 3n1eKTpoun30naLnoHHas LentonosHas. TexHnyeckue TpeboBaHus. Yacts .
TepMmuHbl 1 onpegeneHmns. O6Lme TpeboBaHms

FOCT P M3K 60851-1—2002 MpoBoaa 06MOTO4HbIe. MeTofb! UcMbITaHWiA. YacTb 1 O6Lime nonoxeHus

FOCT P M3K 60851-3—2002 MpoBoaa 06MoTOYHbIE. MeToabl UcnbITaHuid. YacTb 3. MexaHnuyeckme
cBolicTBa

FOCT P M3K 60851-5—2002 MpoBoja 06MOTOYHbIE. MeToAbl UCAbITaHWA. YacTb 5. dnekTpuyeckune
CBOIACTBA

3 NcnbiTaHne 12. CTOWKOCTb K BO3AeNCTBUIO pacTBopuTenei (4ns KpyribIx
3Ma/IMPOBAaHHbIX MPOBOJOB C XWIOW HOMUHaNbHLIM AnameTpom cB. 0,250 MM u
MPAMOYTO0/bHbIX 3MaNUPOBaHHbLIX MPOBOAOB)

OnpegfeneHvie CTENEHN BO3LENCTBMA PacTBOPUTENEN Ha 3Masib MPaKTUYECKN He NPOBOLAT Ha NPOBOAAX C
XuUnoi grametpom o 0,250 MM BK/HOY. 3TO UCMbITaHUEe MPOBOAAT TOMbKO Ha NPOBOAAX C XKW/0i AnameTpoM
¢B. 0,250 mMm.

CTOIAKOCTb K BO3AEWCTBMIO pacTBOpMTENEl ONPeaenstoT No TBEPAOCTH KapaH4aLWHOro rpudens, KoTo-
pbIM BO34ECTBYIOT Ha NPOBOJ MOC/NE ero BblAEPXKKN B PaCTBOPUTENE.

3.1 Marepuanbl ¥ pacTBOpUTENN

Mpn ncnbITaHUM UCNONB3YIOT CEefYIOLLIME PACTBOPUTENN:

- CTaHAAPTHbIN PacTBOPUTENb, MPUBELEHHBIN HUXE,

- PacTBOPUTESIb, NPUHATBLIA MO COrNacoBaHWMIO MEXAY U3roTOBUTENEM U NOTPebUTeNEM.

M3gaHve oguumanbHoe
*

r 1
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CTaH[apTHbI pacTBOPUTENb JO/DKEH COCTOATb U3 CMECH:

- 60 % no 06bemy yailT-cnmpuTa C MakCMMasbHbIM COfepPXKaHMeM apoMaTnyecKmx BelecTs 18 %;

- 30 % no 06beMy KCMIona,;

- 10 % no o6vemy 6yTaHoNa.

Mpu “cnbITaHUM UCMONb3YHOT rpudenb KapaHaalla, TBepAOCTb KOTOPOro YCTaHOB/IEHA B HOPMATUBHOM
[OKYMEHTE Ha KOHKPETHbI NpoBog. Mepes KaxabiM UCMbITaHMEM KOHYMK Fpudens 3aTtaunsatoT rnagKoi
nunKoi nog yrnom 60' CMUMMETPMYHO MO OTHOLLEHWIO K €70 OCU B COOTBETCTBUM C PUCYHKOM .

3.2 TpoBefeHWe ncnbITaHus

OTpe30K BbINPUYTEHHOIO NPOBOAA ANMHOIA 0K0No 150 MM NpefBapuTebHO BbILEPXKUBAIOT B TEUEHME
10 muH npu Temnepatype (130 £ 3) *C B TepmocTaTe C NPUHYAMTENLHON LMPKYN[UMeid Bo3gyxa. 3aTem
60/bLLIYI0 YaCTb 06pasLia Norpy>KatoT B CTEK/ISHHbIV LMAVHAP CO CTaHAAPTHLIM PacTBOPUTENEM W BbILEPXKU-
BatoT npu Temnepatype (60 + 3) *C B TeveHne 30 MuH. 3aTeM 06paseL, BbIHUMAOT U3 PacTBOPUTENS U He
nosxe yem yepes 30 ¢ ONpeaenstoT TBEPLAOCTb MOBEPXHOCTN NPOBOAA CNeAyOLLUM CrocoBOoM.

O6pa3eH NOMELIAOT Ha CTEK/IIHHYHKO MAacTUHY B COOTBETCTBWM C PUCYHKOM 1 VicnbiTaHue npsmo-
YrofbHbIX MPOBOAOB NPOBOAAT Ha MIOCKOW CTOpOHe npoBoja. KapaHaall yCTaHaBnMBAlOT MO Yr/ioMm
0KO0/10 60° Ha NOBEPXHOCTb NpoBoga. OCTPbIM KOHLOM rpudensi MefIeHHO NMPOBOAAT MO NMOBEPXHOCTU NPOBO-
[a c ycunumem okosno 5 H.

| —a6paxu: 2 — kapaHpjaw; 3 — cTekNAHHas
nnactnHa

PucyHok | — McnbiTaHne Ha CTOMKOCTb K BO3-
[eiicTBUIO pacTBOpUTENEl

MpoBOAAT TPU UCMbITAHNSA. PUKCUPYIOT MOMEHT CHATUS 3MaNEBOr0 NMOKPbITUSA 0 06HAKEHNS HEU30/M-
POBaHHOM XWSbl.

Mpum eva nun

1 3T0T MeTof MOXeT NPUMEHATLCA ANA NPOBEPKM CTOWKOCTW K BO3LENCTBUIO APYTUX XUAKOCTEH, Hanpumep
macna.

2 TMpu onpegeneHnn TBePAOCTY U30NALMMN TBEPAOCTb KapaHAalla, Nof BO3AE/CTBMEM KOTOPOro 3maneBoe Mno-
KpbITVE elle HC CHUMAETCA C MOBEPXHOCTU XW/bl, NPUHUMAIOT 38 TBEPAOCTb MOBEPXHOCTY MPOBOAA, BbIPaXKEHHYO
yepes TBEPAOCTb KapaHAalla.

Pagbl TBepfoe™ kapaHfialleld cnegytoLime:
6B 5B 4B 3B 2B B HB ™ 21 3H 41 5H 6H H 8H 9H

4 5 6 7 8 9 10 n 2 13 14 15 16 17 18 19



FOCT P M3K 60851-4-2002

4 WcnbiTaHne 16. CTOWKOCTb K BO3AENCTBUIO XN1afareHToB (418 KPYyribIxX
3Ma/IMPOBaHHbIX NPOBOLOB)

CTOIKOCTb K BO3AEWCTBUIO X/afareHTa 22 onpeaenstoT N0 KOMMYECTBY BELLECTBA, 3KCTPArMpoBaHHOIO
13 3Ma/IEBOr0O MOKPbITVS NPOBOAA, U BeNIMUYMHE NPOBUBHOIO HAMPSHKEHWA MOC/e BO3LENCTBMA XajareHTa.

Mpumem akuna

1 Kpome moHoxnopgHhTopme3nHa (xagareHT R22) _BO3MOXHO MCMO/b30BaHVE JpYriiX XMaJareHTos. B atom
Cy4ae crieflyeT Y4eCTb OCHOBHbIE MapameTpbl 3aMEHSIOLLIEN XXUAKOCTH, a [jaB/ieHne B COCY/E fO/MKHO COOTBETCTBO-
BaTb V3MEHMBLLMMCSA YCMIOBUAM WCTIbITaHWS.

2 XafjareHTbl, aH/IorMyHble XrafareHTy R22. n XWUOKOCTU A OMOMAaCKUBaHUA, aHasIorMyHble TPUXIOPrpud-
TopaTaHy (XnagareHT R113), BanstoTcA a30HOOBGENHEHHbIMU XuMnyeckumn peaktveamy (ODC). MoaTomy HacTos-
LUMIA METOA MCTbITAaHWS CriefyeT OTKOPPEKTUPOBaTb, Kak TOMbKO OyayT onpedesieHbl 3aMeHsIoLLMe MaTeprab.

4.1 3KcTpakuusa

411 MpuHUuKMN

YalKky ¢ CM(OHHOW TPyOBKOA M pacnonoXeHHbIM B Hell 06pa3LoM NpoBoja NoMeLLalT B cocyf, B
KOTOpPOM CO3/atoT AaBnieHue. Iocne Bo3AeicTBMA Ha 06paseL, NpoBoAa X1afareHTa nog AaBeHneM npu nosbl-
LLIEHHOW TeMnepaType OnpesenstoT SKCTparpoBaHHOE BELLECTBO.

412 WcnbiTaTenbHOe ob6opypaoBaHwue

Mcnonb3ytoT cneaytoLlee 060pyAoBaHue:

- Yawky ¢ CUPOHHOI TPYOKOA B COOTBETCTBUMM C PUCYHKOM 2 BMECTUMOCTbIO 450 cM5 ([0 YpOBHS

CU(OHHO TPYOKN);
- cocy BMeCTUMOCTbHO 2000 CM” 11 BHYTPEHHMM ArameTpoM 0kosio 100 Mm (MpeanoyTUTEeNbHO He CBap-
HOW KOHCTPYKLMWK), BblaepxmBarowwuii gasneHue 200 6ap (20 MIa), ¢ cucTemMoii KOHTPOMPYEMOro
Harpesa;
- KPbILLIKY COCY/a CO BCTPOEHHbIM OX/IaXAAIOLLIMM 3MEEBUKOM B COOTBETCTBUM C PUCYHKOM 3;
- TepMocTaTe NPUHYLAUTENBHON LMPKYsaLUmMeli Bo3gyxa.

PucyHok 2 — Yauwka CcudoHHol Tpy6- / - KpbILLKa; 2 - 3MEeeBUK
KOV [N19 3KCTparmpoBaHus B XNafareHTe
PucyHok 3 — KpblLiKa C 0X3a)narowmnm
3MeeBMKOM
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41306pas3ubl 4Nnad umcnbiTaHusd

Bocemb 06pa3L0B NPoBoAa, Macca 3MaieBOro MOKPbITUA KXKAOM0 U3 KOTOopbIx cocTasnseT (0.6 £0.1) .
CMaTbIBAOT B 6yXTOUKM 70 BUTKaMK. OBpa3Libl 06€3XXMPUBAIOT 1 BbILEPXKMBAIOT B TEPMOCTATE MPU TeMnepa-
Type (150 £ 3) 'C B TeueHue 15 muH. IMocne oxnaxaeHns B TedeHre 30 MMH Bce 06pasLibl B3BELLMBAKOT C
norpewwHocTbo He 6onee 0.0001 r: Noay4YeHHY Maccy MPUHMMAKOT 3a 00LLYIO MepBOHaYanbHyo Maccy A,

414TMpoBefeHne McNbliTaHnA

Bocemb 06pa3L0B NMOMELLAT B YallKy C CUPOHHOI TPyOKOiA, KOTOPYHO MOABELLMBAIOT B COCYe Ha
(25 + 5) MM HMXKe OxnaXKAalollero 3mMeeBMKa 2 Ha Kpbllwke / cocyga. Cocyjd 3akpbiBalOT M 3anvMBatoT
(700 = 25) r xnagareHTa R22. K 3MeeBMKY MOACOEAMHSIOT NIMHUIO MOJayM W OTTOKa BOfbl, a COCY[
HarpesaroT C NMOMOLLLIO CUCTEMbl KOHTPO/IMpPYeMoro Harpesa Ao temnepatypbl 70—80 ‘C. Pacxof Bogp! B
3MeeBMKe AO0/MKEH ObITb OTPEryMPOBaH Tak, YTOObI CKOPOCTb 0TCOCA OT YallKK cocTaBnsna 20—25 06LemoB
B yac. pofomKuUTeNbHOCTb 3KCTPaKLMm —6 u.

[asneHve napa xnagareHta R22 npu temnepatype 70—80 “C cocTtaBnset 30—37 6ap (3,0—3.7 MMa).
Kputnyeckoe gaeneHve xnagareHta R22—50 6ap (5 MIMa). [aBneHne B cocyfe He AO/MKHO NpeBbIWaTh
40 6ap (4 MIMa). MoaToMy nepes HavyasoOM UCMbITaHUA CleayeT NPOBEpUTb HafEXHOCTb paboThl KnanaHa,
cOpacbIBAOLLEr0 aB/IEHME NPY ero MpeBbILLEHNN.

n punmMevyaHne — PeKomeH,qyeTc;l Hannyme aBTOMaTWU4YECKOro OTK/MKYEHUA CUCTeMbl Harpeea, ecin
faBnexune npesbiwaet 40 6ap <4 MIMa) unu npekpatieHa LMpKYNAaLmsa Bofbl MO 3MEEBUKY.

B KOHLe 3KCTpaKLmmn cocyq Nnoj AaBfieHNeM OXaXKaaloT C MOMOLLI0 TBEPAOro ANOKCUAA YIieposa,
yTO6bI MPEBPaTUTb X/IafareHT B XXUAKOE COCTOSIHWE, fAaBNeHNe CHUMAIOT, cocys OTKpbIBaloT. O6pasHbl 1
yalky ¢ CU(OHOM MPOMbIBAKT AUCTUANMPOBAHHBIM TPUXIOPTPUTOPITAHOM. HE COAEpXallMM Macen
(cm. mpumMeyaHue 2 K HacToswWweMy pasgeny). [MpogyKT NPOMbIBKM BbINMBAKOT B COCY/, 3aTeM XnafjareHT
BbINapuBatoT NPUGIU3UTENBHO L0 YPOBHA 5 MM OT AHa cocyaa. CTeHKM cocya NMPOMbIBAKOT B [iBa NprUema,
MCNonb3ys npu 3TomM nNo 100 cM3 XN0PUCTOrO METW/EH], 3aTEM IKCTPAKT BbINapyBatoT NoJ, BbITSHXKKON Uv B
XOpOLLIO BEHTUIMPYEMOM MecCTe NpUGAN3MTENbHO 0 YPOBHA 5 MM OT iHa cocyfa.

Xngkunit 06pasel, nepeHOCAT B NpefBapuTe/bHO BbICYLLEHHYHO TapypOBaHHY H0 aTIIOMUHIEBYHO YaLLKY,
cogepxatyto 15 cmM3 X/I0puUCTOro MeTWeHa, a 3aTeM BbINAPMBAKOT 40 CYXOro ocTtaTka npu Temneparype
(150 + 3) "C BTeueHue | u. 3aTem HallKy OX/TaXAAIOT 4O KOMHATHOI TemMnepaTypbl B 3KCMKaTope. Yallky ¢
OCTaTKOM B3BELLMBAKOT C MOrpeLLIHOCTLI0 He 6on1ee 0,0001 r 1 13 NOTYHYEHHOr0 3HAYEHMS BbIYUTAIOT HaYaslb-
HYI0 TapMpPOBaHHYO0 Maccy camoli yawku. MosyyeHHas pa3HOCTb —3TO Macca obLero octaTka \1, BeLecTsa,
3KCTParnpoBaHHOro U3 BOCbMW 06pasLoB.

V30715010 ¢ BYXTOUEK YAaNSKOT IF0OLIM XMMUYECKUM CMOCO60M, HE NMOBPEXAAKOLLMM XUMY; BCE XUSbI
6e3 1n30nauMM BbicyliMBatoT npu TemnepaTtype (150 = 3) "C B TeyeHue (15 + 1) MMH ¥ OXNaXJakT B
3KCUKATOpPEe A0 KOMHATHOW TemnepaTypbl. 3aTeM UX B3BELUMBAOT C MOrpeLIHoCcTbI0 He 6oniee 0.0001 r, u
Maccy BOCbMU YW MPUHUMAKT 3a 06Lyro maccy A,

4151Pe3ynbTaThl MCNbITAHNSA

CopepxaHue aKCTparmpoBaHHOro BellecTsa A/ B NPoLieHTax onpeaenstoT no popmyne

ni=170~7T1 ,0° <>

MpoBogAT 04HO mcnbiTaHne. dukcupytoT maccel A/, JI/,. A/, TemnepaTypy u faBieHne B cocyae, a
TaKXe CofepXKaHne IKCTparmpoBaHHOO BELLIECTBA.

4.2 Tlpo6buBHOE HampsPKeHVe

421 NMpuHumN

O6paseLl, NoAroToBneHHbI No 4.4.1 TOCT P M3K 60851-5, nomellatoT B COCYf, B KOTOPOM CO34at0T
[laBneHne B COOTBETCTBUM C 4.2.2. [po6mBHOE HanpsikeHWe ONpeAenstoT nocne Bo3geicTBuA Ha obpasel
X/afareHTa nog AasfieHieM Npu MoBbILLEHHON TeMMepaTtype.

422MpoBefeHne MCNbITaHNA

O6paseL, BblepXMBalOT B TepMocTaTe npu Temnepatype (150 + 3) *C B TeueHue 4 4, NomeLlalOT B
cocyp, cofepxalimin (1400 £ 50) r xnapareHTa, n cocyf 3akpbiBatoT. COoCy HarpeBaldT B COOTBETCTBUM
c 4.1.4. Ho B TeueHue (72 = 1) u.

B KOHUe 3KCTparmpoBaHua COCYA MO LaBfieHWEM OXNaXAAT W paspsXatoT, Kak onucaHo B 4.1.4.
Korpa abcontoTHoe aaBneHve BHYTpy Tpyoku ByaeT meHee 2 6ap (0.2 MTa), cocys OTKPbIBAtOT U B TeUeHMe

4
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25—30 c obpasey, nepeHocaT B TepmoctaT TemnepaTypoi (150 +3)‘C v BbigepXuBaKOT B TeuyeHue
(10 £ 1) muH. Mocne yganeHus obpasua M3 TepMocTaTa U OXaXAEHWS ero 40 KOMHATHO TemnepaTypbl
onpefenstoT Npo6uBHoe HanpsxeHue no 4.4.1 TOCT P M3K 60851-5.

423 PesynbTaTbl MCNbITaHNSA

VcnbiTaHns NPOBOAAT Ha NATY 06pasuax. PUKCMPYHOT NOMYYEHHbIE 3HAUEHUS.

5 WcnbiTaHne 17. WcnbiTaHne Ha 06nyxHBaHWe (A0S KPYTrbIX 3MannpoBaHHbIX
MPOBOAOB M MPOBOAOB MYYKOBOW CKPYTKM)

Cnoco6HOCTb K 06Ny)XXMBAHWIO ONpesenseTcs BPpeMEHeM MOrpy>KeHms obpasua B BaHHY C MPUNoeM,
Heo6XOAMMBIM A15 YAaNeHUst 3ManeBOro Cost Y NOKPbLITUS XW/bl NPUMOEM.

5.1 NcnbiTaTensHoe 060pyoBaHyie

Wcnonb3ytoT cnegytollee 060pyAoBaHuE:

- BaHHY C NPUMOEM, UMEIOLLYIO YCTPOWCTBO AN KOHTPONSA TeMNepaTy pbl M eMKOCTb, JOCTaTOUHYHO /11

nogfepXXaHus NOCTOSAHHOM TemnepaTypbl NPUMOs, NPy NOrPyXeHun 06pasua, B AvanasoHax, ykasaH-
HbIX B HOPMAaTMBHOM [OKYMEHTe Ha KOHKPEeTHbI npoBof. CocTaB npunos —60 YacTeli onosa u
40 yacTein CBMHLA MO Macce:

- Aepxatenb 06pasLia An1s KpenaeHns UCTbITYeMOro NpoBoLa Npu NOrPY>XXeHUU B NpuMoii, obecneyn-
BalOLLWIA CBOGOAHYIO [/IMHY NPOBOAA He MeHee 20 MM MeXAy TOUKamn onopbl. MaTepuan fepxarens
He [JO/DKEH BbIAENATL NOCTOPOHHWE NPUMECU Y NMPUMOIA, a pasMepbl AepXKaTens He A0/MKHbI 3Hauu-
Te/IbHO B/IMATL Ha TeMMNepartypy NpPunos BO BPeMs NMOTrPYXXeHUS B BaHHY.

n punmedaHne — 3al’pﬂ3HeHVIe pacnnaBa N3-3a OKUCNEHNA, a TaKXXe OT CoAep>XaHNA Mean MOXKET NMOBNIUATL
Ha pe3ynbTaTthbl.

5.2 O6pa3sLbl 419 UCTbITAHUA

521 HoMuHanbHbIA pguameTp Xwunsl pfo 0,050 MM BKIHOM.

Bocemb BbINPAMAEHHbIX OTPE3KOB NPOBOLA CKPYUYMBAKOT BMECTe 6e3 M3/MLLHEr0 YCUUA U HaMaTblBatoT
Ha fiepxaresb.

522HomMuHanbHbln guameTp Xwunb cB 005080 0,100 MM BK/HOM.

BbInpsmMAeHHbIA 0TPe30K NPOBOAAa HAMATbIBAKOT Ha fiepxartenb.

523 HOMMWHanbHbIA AguameTp Xunbl cs. 0,100 mm

McnbiThiBalOT BbINPAMIEHHbBIV OTPE30K NpoBoa AnnHoi 200 M.

524 T1poBOA NYYKOBOW CKPYTKM HapyXHbIM gunametrpom go 0,250 mm
BK/HOY.

O6pasel, NpoBoAa My4YKOBON CKPYTKU HamaTbIBalOT Ha gnnHe 15—20 MM Ha KOHeL, BbIMPSAM/IEHHOr0
0Tpe3Ka YNCTO NY>KeHON MeAHOI NPOBO/IOKM HOMUHA/bHBLIM AnameTpom 0.800 MM 1 giMHoi 200 mm. Hama-
ThbiBatOT 5—10 BUTKOB C HEGO/bLLMM 3330POM MEXY HUMMU.

525MpoBOog NYyYKOBOW CKPYTKWM HAPYXHbIM AgnameTpom cu 0.250 vum

McnbIThiBalOT BbINPAMEHHbIA OTPE30K NPOBOAA MYYKOBOI CKPYTKN ANNHOWA 0K0N0 200 MM.

5.3 NpoBeaeHue ncnbiTaHs

O6pasel, ycTaHaBMBaOT BEPTUKA/IbHO Haf LEHTPOM BaHHbI C MPUMOEM, TemMnepaTtypy B KOTOpOii
NoAAePXKNBAIOT Ha YPOBHE, YKa3aHHOI B HOPMAaTUBHOM JOKYMEHTE Ha KOHKPETHbIV NpoBoA. HVXHWIA KoHeL,
o6pasLa norpy>atoT B BaHHY Ha rnyouHy 20 MM. MecTo MOrpy>eHus JOMKHO HaXOAWTLCA Ha PacCTOAHUM
okosio 10 MM OT TOUKM 3amepa TemnepaTty pbl. [locne Bbiaepxku 06pa3La NTeueHe BPeEMEHN, YCTaHOB/IEHHO-
ro B HOpMaTMBHOM [OKYMEHTE Ha KOHKPETHbI NpoBof, obpaseL, nepes n3sneYeHnemM 13 npunos 0TBoaAT B
CTOPOHY.

IMoBepPXHOCTb NY>KEHOr0 MPOBOAA OCMATPMBalOT Mpu 6 - 10-KpaTHOM yBenuyeHuun. poBog € XUnoin
HOMWHaNbHbIM grnaMeTpom 40 0.100 MM BK/KOY. OCMATPUBAtOT Ha CBOOOAHOI AMHe 06pasLia.

McnbiTaHne NpoBOAAT Ha Tpex 0bpasLax. PUKCUMPYIOT COCTOSAHME NOBEPXHOCTM MPOBOJA.

6 WcnbiTaHue 20. CTOMKOCTb K TMAPONM3Y U BO3AECTBUIO TPaHC(HOPMATOPHOrO
Macrna (418 aManMpoBaHHbLIX MPOBOLOB)

CTOWKOCTb K r'MAPOAM3y ONpeaensieTcs BHELWWHUM BUAOM UM aaresueli nocne Bo3AeincTems na obpasybl
TpaHchopMaTOpHOro Macna (B CMecy C BOAOI) Nog faB/ieHMeM Npy NOBbILIEHHON TeMnepaType.
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CTOINKOCTb K BO3AEiCTBMIO TPaHC(HOPMaTOPHOro Macia OnpefenseTcs NPO6VBHBIM HaNPSHKEHVEM 1
rMOKOCTbIO NOC/e BO3AeACTBISA Ha 06pasLibl TPaHCOPMaTOPHOro Macna noj AaBfeHWeM Npy NoBbILLIEHHO
TeMnepatype.

MprmMmeyaHune — Boga MOXET BO3AENCTBOBATbL Ha 3Maslb BCEACTBUE TMAPOAU3A M/UNK noraoweHus. Ecan
MMeeT MEeCTO TO/IbKO MOF/IOLLEHMe, TO BbiCyLIMBaHWe o6pasua npu Temnepatype (125 1 3) C B TeyeHue 30 MvH nepef,
ncnbiTaHneM I'Ip06I/IBHbIM Hanps>XeHnem npmeoanT K BOCCTaHOB/IEHUIO MNMepBOHaYa/lbHbIX XapakKTepPUCTUK 06pa3u,a.
MpoBog ¢ Xwunoii HoMUHaNbHbIM gnameTpom 0.800—1,500 MM Hanbonee NpefnoOYTUTENEH AN UCMbITAHUA.

6.1 Kpyrsble nposoga

611 NcnbiTaTenbHoe ob6opypgoBaHWe U MaTepuansl

Vcnonb3ytoT cnegytollee 060pyfoBaHue:

-ABe CTeKNAHHbIe TPYOKMN AnameTpom 25 MM 1 anmHol 300 MM, KOTOpble MOryT ObiTb FepMETUYHO

3aKpbIThI;
- COCY/A, U3 HepXKaBetoLLeid cTanm BMecTMOcTbio 400 - 500 cM’, BblAepXmBatoLLMiA gaBneHve 64 UIM Ma,
npegnoYTUTENIbHO HECBAPHOW KOHCTPYKLMM, CHAOXEHHbIV CUCTEMOI KOHTPOMPYEMOrO Harpesa;

- TpaHcopmaTopHoe Macno no M3K 60296 111

- 6ymary no MOCT 30180.1.

6.1206pa3uyubl AN McCObITaHKUS

MogroTtasnusaroT cnepytoLLye 06pasHsbi:

- 12 BbINPSAAM/IEHHbIX OTPE3KOB NMPOBOAA AMHOW 0K010 200 MM;

- 10CcKpy4eHHbIX B Mapy 06pa3LoB, NogrotosneHHbIX no 4.4.1 TOCT P M3K 60851-5;

- TPU HaMOTaHHbIX Ha orpaBKy 06pa3Ha, NoAroToBneHHbIX no 5.1.1 FTOCT P M3K 60851-3.

6.13 Il poBefienmne ncnoltaHns

6.1.3.1 CTONKOCTb K rmaponmsy

B kaxayto 13 Tpy60oK NOMeLIaroT LIeCTb BbIMPAMIEHHLIX OTPE3KOB NpoBoga no 6.1.2 H npunnsaloT
80 cM* feaspmMpoBaHHOI0 06E3BOXXEHHOr0 TpaHC(POPMATOpPHOro Macna. B ogHy v3 Tpy6ok [o6aBnswoT
(0.24 1 0.01) cm1 pucTuUANMpoBaHHOW BoAbl. O6e TPYOKM repMeTUYHO 3aKpbIBalOT U BblAEPXMBAOT B
TepmocTate npu TemnepaType (150 1 3) ‘C B TeyeHue 24 4. 3aTeM TpyOKM y[ansioT U3 TepmocTarta,
OXNXJAKT 40 TemMnepaTypbl OKPYXKatoLLel cpedbl 1 OTKpbiBatoT. O6pasiLibl 0CMaTpyBa0T 6e3 NPUMEHeHUS
YBENNUMTENbHBIX MPUBGOPOB.

MpoBoAAT 0HO UCMbITaHNE. PUKCUPYIOT M3MEHEHMNE BHELLIHErO BUAA 1 afre3nu.

6.1.3.2 CTOIKOCTb K BO34E/CTBII0 TpaHchopMaTopHOro Macna

Cocyf JO/MKeH cofepXaTb KOMMOHEHTbI, yKa3aHHble BTabnuue 1, ecnv MHOe He OroBOPEHO B COralle-
HUN MEXJY W3roToBUTENEM W MOTpebuTenem.

Ta6nmuya 1—O6beM KOMNOHEHTA

KomnoHeHT O6bem.
TpaHcthopmaTopHOe Macno 65.001 1.000
bymara 4.0010.010
3MasieBoe NOKpbITUE 0.26 1 0.002
Cratb Mo cornacoBaHWio MeXay W3roToBUTENeEM

1 noTpeéuTenem

B cocys nomewatoT 10 CKpy4yeHHbIX B napy o6pasuos, Tpu 06pasua, HaMOTaHHbLIX Ha Onpasky, U
[OMONTHWTENbHbIE OTPE3KM NPOBOAA AN NOMyYeHUs 06beMa 3Ma/IeBOr0 NOKPbITUA4, yKazaHHOro B Tabnnue 1
Bymary BbicyLlLvBatoT Npu AaeneHun He 6onee 20 Ma npu Temnepatype (90 = 3) 'C BTeyeHne 16 4 uam npu
Temnepatype (105 + 3) "C BTeueHune 4 4. Nocne 3TOro cocyp 3anoiHaT easpupoBaHHbIM 06€3BOXEHHbIM
Mac/I0M B COOTBETCTBUYU C Tabnumuen 1

* Obuas Heobxofumas Macca nposofa A/ B rpaMmmax, COOTBETCTBYHOLLasd TpebyeMOMy KONMYECTBY 3mani,
MOXET 6bITb NPUGAN3NTENLHO ONpeAeneHa No opmyne

» _ Y*Y
600 x £x D’
roe Y —macca | M nposoga, T,
V —o06bem cocypa. CM*;
8 —mamcTpaTbHas TOJLMHA U30NALUN, MM:
1) — Hapy>XHblii AnameTp NpoBoAa, MM.



FOCT P M3K 60851-4-2002

epMeTUYHO 3aKpbIThIA COCYA HAarpeBaroT Ao Temnepatypbl (150 + 3) *C 1 BblAEPXMBAKOT B TeUEHME
(1000 + 10) u. 3aTem cocyf, OXNXKAAKOT 40 TeMnepaTypbl OKPYXatoLLeid cpefibl, OTKPbIBAIOT 1 BbIHUMAOT U3
Hero 06pasHbl. MATb CKPYyYEHHbIX B Napy 06pa3sLoB UCMbITLIBAIOT B TPAHCPOPMATOPHOM Mac/e NPo6uBHbLIM
HanpsbkeHuem npu TemnepaType (105 + 3) *C B cootBeTcTBUU € 4.4.2 TOCT P M3K 60851-5. OcTasibHble
CKpYYeHHble B napy obpasupbl BbiCylUMBalOT npu Temnepatype (125 + 3) *C B TeueHue okato 30 MuH.
OX/TXKAA0T 10 TEMMEepaTypbl OKPY)KatoLLLel cpefpl, @ 3aTeM UCMbITbIBAOT B Mac/ie NPOBUBHbLIM HanpsHXKeHUEM
npu Temnepatype (105 + 3) ’C B cooTBeTcTBUM C 4.4.2 TOCT P M3K 60851-5.

Ob6pasupl, HamOTaHHble Ha OMNpaBKy, OCMAaTpuMBalOT Ha Haiuume TpewwmH no 5111
FOCT P M3K 60851-3.

MpoBOAAT 04HO MCNbITaHWE. PUKCUPYIOT NOMYYEHHbIE 3HAYEHNA MPOOMBHOIO HAMPSAXEHUA U Han4me
TPELLVH.

6.2 TlpsmoyrosnbHbIe NpoBoAa

621 McnbiTaTenbHOe ob6opypnoBaHwUue

Vicnonb3ytoT o6opyaosaHue no 6.1.1

62206pas3ybl A4N8 UCNObTaHKUA

MoaroTasnuBatoT CnefyroLLme 06pasLibl:

- 10 BbINPSAMAIEHHBIX 0TPE3KOB NPoBOAA AvHON 200 MM:

- YeTblpe U-06pa3Hbix 06pasLa, nogrotosneHHble no 4.6.1 TOCT P M3K 60851-5;

- [iBa 06pasLa, M30rHyThiX Ha onpaske no 5.1.2 TOCT P M3K 60851-3.

623 MNpoBefeHNne unCNbITaAaHNA

6.2.3.1 CTOIAKOCTb K ruaponusy

B kaxayto 13 TpyboK NoMeLatoT NATh BbINPAMAEHHbIX OTPE3KOB NpoBoja no 6.2.2 1 80 cM’ geaspupo-
BaHHOr0 06e3BOXEHHOM0 TPaHCHOPMATOPHOr0 Mac/a.

BogHy n3 Tpy6ok gobasnstoTt (0.24 £ 0.01) cM' gucTunAnpoBaHHOR Bogpbl. Obe TpyOKMU repMeTUyHO
3aKpbIBAlOT U BbIAEPXXMBAOT B TepMocTaTe npu Temnepatype (150 £ 3) 'C B TeyeHue 24 4. 3aTeM Tpy6KU
YAANISI0T U3 TEPMOCTaTa, OXNXKAAI0T 40 TEMMNEPaTYPbl OKPY>XKatoLLei cpefibl 1 OTKpbIBatoT. ObpasLbl ocMaTpy-
BAlOT 6€3 NPUMEHEHNS YBENUYNTESNbHBIX MPMBOPOB.

MpoBOAAT 04HO MCMbITaHWe. PUKCUPYIOT M3MEHEHWE BHELLIHErO BUAA 1 afre3vu.

6.2.3.2 CTOIKOCTb K BO34E/CTBMI0 TPpaHChopMaTOpHOro Macna

B cocyg nomewatoT yeTbipe U-06pa3Hbix 06pas3Lia, fiBa 06pa3La, U30rHyTbIX Ha Onpaske, 1 LONONHU-
TenbHble 0TPe3KW NPOBOAA 415 MONy4YeHns 06beMa 3ManeBoro NOKPbLITUA™, yKasaHHOro BTabnuue 1

Bymary BbICyLUMBAIOT Mpu AaBneHun He 6atee 20 Ma npu Temnepatype (90 + 3) *C B TeueHve 16 4 nm
npu Temnepatype (105 £ 3) *C B TeyeHune 4 u. [ocne 3TOro cocyp 3anofHAT feaspupoBaHHbIM 06€3BOXKEH-
HbIM Mac/I0M B COOTBETCTBUM C Tabnuuei |.

epMeTMYHO 3aKpbIThIA COCYA HarpeBatoT f0 Temnepatypbl (150 + 3) "C v BblepXMBaKOT B TeUeHWe
(1000 + 10) u. 3aTem cocyA Ox/laXkAatoT 0 TeMNepaTypbl OKPYXKatoLLei cpeapl, OTKPbIBAKOT U BbIHUMAKT 13
Hero o6pasLbl. [a U-06pa3Hbix 06pa3Ha UCMbITbIBAIOT B MAac/e NPOGMBHBLIM HaNpsXXeHWeM Mpu Temnepatype
(105 + 3) °C B cootBeTcTBUM C4.6.2 TOCT P M3K 60851-5. OcTasnbHble U-06pa3Hble 06pasiibl BbICYLLM-
BatoT Npu Temnepatype (125 + 3) *C B TeueHne 30 MUH, OXNaXKAAOT 0 TEMMEPATYpPbl OKPYXKatoLLEen cpeabl,
a3aTeM UCMbITbIBAKOT B Mac/ie Npo6MBHBLIM HanpsbkeHuem npu Temnepatype (105 + 3) *C B cOOTBETCTBUU
€ 4.6.2 TOCT P M3K 60851-5.

O6pasHsl, M30THYTble ~ HA OMpaBKe, OCMAaTpMBAlOT  Ha Hanuyve TpewwuH no 5.1.2
FOCT P M3K 60851-3.

MpoBOAAT OAHO MCMbITaHWe. PUKCUPYHOT NOMYYEHHbIE 3HAYEeHWS NPOBVBHOTO HAMPAXEHNA 1 Ha/numne
TPELLVH.

* Obuwasa Heobxoaumas Macca mposofa Jl/ B rpammax, COOTBETCTBYHOWas TpeGyeMOMYy KOMM4YecTBYy 3IManu,
MOXET BbITb MPUBGAN3NTENBHO OMpeaenieHa No opmyne

«/ Yx P
M - 385 x5x (IP +>" 23]

roe Y — macca | M nposoja, T;
V —o6bem cocyfa, cM’;
S — y/ABOEHHas TONLMHA U301ALUN, MM:
W — WwunprHa nposoja, Mm;
T —TonwmHa Nposoga, MM.
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