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Mpeavcnosue

Lienu, oCHOBHbIE NPUHLMMBI U OCHOBHOM NOPSIAOK NpoBeAeHNs paboT No MeXrocyaapCcTBEHHOM cTaHaap-
Tuaauum yctaHosnensl FOCT 1.0—92 «MexrocyaapcTseHHas cuctema ctaHgapTusauun. OCHOBHbIE NOMo-
xeHusi» u  TFOCT 1.2—2009 «MexrocyaapcTBeHHaa cucteMa cTaHgapTusauuu. CraHaapThl
MeXrocyaapcTBeHHble, paBua, pekoMeHaaLum no MexrocyaapcTBeHHOW cTaHaapTusaumu. MNopsgok paspa-
60TKN, NPUHATUA, OBHOBMNEHWUA U OTMEHDI»

CBefeHUs o cTaHaapTe

1 NOArOTOBNEH ®eaepanbHbiM rocyfapCTBEHHBIM YHUTapHBIM Npeanpuatuem «Bcepoccuiickui
Hay4YHO-UCCNeaoBaTENbCKMA  MHCTUTYT cTaHgapTusauMmM U cepTudukauunm B MaLIMHOCTPOEHUU»
(BHUWMHMALL)

2 BHECEH ®eaepanbHbIM areHTCTBOM M0 TEXHUYECKOMY PerynnpoBaHnuio n METPOnorum

3 MPUHAT MexrocyaapCTBEHHBLIM COBETOM MO CTaHAapTU3aUMu, METPOJIONMK U cepTudukaumm (npo-
Tokof1 Ne 40-2011 oT 29 HosBpA 20111.)

3a NpUHATUE Nporonocosasnn:

KpaTKoe HanmMeHoBaHWe CTpaHbl Kon CTpaHbl COKpameHHoe HanMeHoBaHUe HaUUOHANBLHOroO opraHa
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no cTaHgapTU3auum
Benapycb BY loccranpapt Pecnybnukm benapycb
KasaxcraH KZ lNoccranpapt Pecnybnuku KasaxcraH
Kbipreiactan KG Kbiprolactangapt
Poccuiickas egepaums RU Poccranpapt
TamKUKMCTaH TJ TapXukctaHgapT

4 Mpukasom degepanbHOro areHTCTBa No TEXHUYECKOMY PerynvpoBaHuio u meTpororum ot 13 gekabpsi
2011 . Ne 1450-cT mexrocyaapcteeHHblii ctaHaapT FOCT IEC 60851-3—2011 BBeAeH B AeNCTBUE B KavecTBe
HauuoHanbHoro ctaHgapta Poccuiickon Pegepaunm ¢ 1 aHBapa 2013 r.

5 Hacroawuii ctaHgapT ngeHTU4eH MexayHapoaHomy ctaHaapTty |IEC 60851-3:1996 Methods of test for
winding wires — Part 3: Mechanical properties (Mposoaa 06moTouHble. MeToabl ucnbiTaHuii. YacTe 3. MexaHu-
Yyeckue CBOWCTBA), BKtovas ero usmeHerne Amd 1:1997.

MepeBoA ¢ aHrMMINCKOro si3blka (en).

CreneHb cooTBeTCTBUSE — MaeHTU4HasA (IDT).

CBefleHUs1 0 COOTBETCTBUM MEXIOCYyAapCTBEHHbIX CTaHAaPTOB CCbINMOYHBIM MEXAYHapPOAHBIM CTaHAap-
TaM npuesegeHbl B AONONHUTENbHOM NpunoxeHui JA.

CTtaHgapT noaroToBneH Ha ocHoBe nNpumeHeHns FTOCT P MOK 60851-3—2002

6 BBEOEH BMEPBLIE

Unbopmayus o seedeHuu 8 delicmeue (npekpaweHuu delicmeusi) Hacmosiu,eeo cmaHoapma ry6uky-
emcs1 8 UH(hopMayUUOHHOM yKka3amerne «HauuoHarlbHele cmaHdapmabi».

UHpopmayus 06 usmeHeHuUsix K Hacmosuwemy cmarHOapmy rybnukyemcs 8 UHGopMalyUOHHOM yKkazame-
e «HayuoHanbHble cmaHlapmbi», 8 meKcm UusMeHeHUl — 8 UHGhopMaUUOHHbIX ykazamernsx «HayuoHanb-
Hble cmaHOapmel». B cniydyae nepecMompa uniu OmMMeHbl Hacmosiweao cmaHOapma coomseemcemesyrouwas
uHghopmayus 6ydem onybrnuxkosaHa 8 UHGhOpMayLIOHHOM yKkaszamerne «HayuoHanbHble cmaHdapmbiy»

© CtaHgapTuHdopm, 2013

B Poccuiickoin ®eaepaLmm HacTOALWMIA cTaHAapT He MOXeT 6biTh MOMHOCTLI0 UM YaCTUYHO BOCTIPOU3Be-
[eH, TUPaXUPOBaH M pacrnpocTpaHeH B KadecTse oduumansHoro usgaHus 6es paspelueHnst PegepansHoro
areHTCTBa Mo TeXHUYECKOMY perynnpoBaHuio  MeTposiorm
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M E XTTOGCVYOAPT CTHBEUHTHUB # CTAHQAOAPT

MpoBoaa o6MoOTOUHbIE
METO[lbl UCMbITAHUI
YacTtbk 3
MexaHu4yeckue cBoicTBa

Winding wires. Test methods. Part 3. Mechanical properties

Data BBegeHnsa — 2013—01—01

1 O6nacTb NnpMeHeHusA

Hacrosiwmin ctaHaapT ycTaHaBnvBaeT TpeGoBaHUA K MeTogaM UCMbiTaHUiA oBMOTOYHLIX NPOBOAOB
(Danee — npoBoaa) nNo onpedeneHnio X MexaHn4yecknx ceolncts. CTaHdapT ycTaHaBnuBaeT credyowme
MeToAbl UCNbITaHUIA:

- UCMbITaHne 6 — yannHeHue;

- UcnblTaHue 7 — ynpyrocTb;

- ucnblTaHue 8 — rmMbKoCTb M agresus;

- ucnblTaHue 11 — CTOMKOCTb K UICTUPaHWID;

- ucnblTaHue 18 — ckneunsaHWe Noa AeCTBMEM Harpesa.

OnpegeneHuns, obLwue ykazaHns no npoBeAeHUo UCNbITaHUIA U MOJSHBIA NepeveHb MeTOAO0B UCNbITaHUIA
npoBoaos npuseaeHbl B IEC 60851-1.

2 HopmaTuBHbIe CCbINKN

B HacToALWeM cTaHgapTe NCNONb30BaHbl CChISIKA Ha criedylolime MexayHapogHble CTaHAapThl:

ISO 178 Plastics — Determination of flexural properties (Mnactmaccel. MeToa ucnbiTaHWA Ha cTaTu-
Yeckuii u3rnb)

IEC 60851-1:1996 Methods of test for winding wires — Part 1: General (MpoBoga 06mMoTouHbIe. MeTo-
Abl cnbitaHuin. YacTs 1. O6wme nonoxeHust)

IEC 60851-2:1996 Winding wires — Test methods — Part 2: Determination of dimensions (Mposoaa
obmoTouHble. MeToabl ucneiTaHni. Yactb 2. OnpeaeneHne pasmepos)

IEC 60851-5:1996 Winding wires — Test methods — Part 5: Electrical properties (MpoBoaa o6mMoTou-
Hble. MeToabl UcnbITaHUA. HacTb 5. SnekTpudeckne CBONCTBA)

3 UcnbiTaHue 6. YonuHeHue

3.1 OTHOocUTenbHOe yANUHeHUe Npu paspbiBe

OTHocUTeNbHOe YyANUHEHUE — 3TO YBENUUYEHUE ATIMHBI, BbIpaXKeHHOEe B NPOLEeHTaxX OT NepBoHavanbHoOM
ONVHBI.

O6pasel, NnpoBoAa B BUAE NPAMOro 0Tpeska pacTArMBaloT 0 paspblBa Xunbl co CKOPOCTbio (5 + 1) MM/c
Ha yCTaHOBKE ANSl U3MEPEeHUs YANMUHEHUS] U UCMbITaHWUA Ha paspbiB NpU UCMBITYyeMOW AnuHe obpasua
200—250 MMm. JTuHeHOe yBenu4eHue AnvHbl 06pasLa npy pa3pbiBe BbipaXatoT B NpoLieHTax oT NepBoHavasb-
HOW UCNbITYEMOM AJTUHBI.

Uspaune opnynansHoe
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UcnbiTaHue npoBoaaT Ha Tpex obpasuax. GuKcupyloT nonydeHHsle 3HadeHua. CpegHee sHaueHue
pe3ynbTaToB TPEX U3MEPEHUA NPUHUMALOT 33 OTHOCUTENbHOE YASIMHEHNE NPU PaspbIBe.

3.2 MpoyHOCTL NpU pacTAKEeHUU

MpoYHOCTL NPU pacTAXKEHNN — 3TO OTHOLLEHWE YCUIUSA Npuy paspbiBe NPOBOAA K ero NnepBoHavanbHoOMy
ceyeHuto.

Ob6pasel, NpoBoda pacTArMBalOT 40 pa3pbiBa XUIbl CO CKOPOCTbio (5 £ 1) MM/C HaycTaHOBKe ANA UCNbITa-
HUSA Ha paspblB, dukcupyowen ycunve npu paspbiBe. Ucnbityemaa anuHa obpasua gomkHa 6ObiTb
200—250 mm.

McnbiTaHne NpoBoAAT Ha Tpex obpasuax. PUKCUpyIoT NnepBoHayanbHoOe CeYeHne U TpU 3HaYeHUA yCunust
npu paspeise. CpegHee 3Ha4yeHWe OTHOLLEHWA YCUNUs MPU paspbiBe NPoBoAa K ero nepBoHavanbHOMy ceve-
HUIO MPUHUMALIOT 32 NPOYHOCTbL NPU PACTSKEHWM.

4 WUcnbiTaHue 7. Ynpyroctb

YnpyrocTb — 3T0 yron oTAauv, U3MepeHHbIi B rpafycax nocne HaMoTKu NPOBOAA B BUAE cnvupany unu
nocne ero usrn6a Ha onpeaeneHHbIN yron.

4.1 Kpyrnble npoBofa c Xunoi HOMUHanbHbIM guameTpom ot 0,080 Ao 1,600 MM BKNtOY.

4.1.1 MpuHUMN UCNbITaHUA

Ob6pasel nNpoBoaa B BMAe MPSMOro oTpeska HaMmaTbiBaloT NATbIO BUTKaMu BOKPYr onpasku, AnameTp
KOTOPOW U HaTsXKeHWe, NpuKagbiBaeMoe K NPoBoAY Npu HAMOTKe, ykasaHbl B HOPMaTUBHBIX AOKYMEHTax Ha
KOHKpeTHble npoBoaa. MNokasaTenem ynpyrocTu sIBMsSIETCS Yron packpy4uuBaHusa KoHLa NAToro BuTka obpasua
npoeoaa.

4.1.2 UcnbiTaTenbHoe yCTPOUCTBO

WcnbiTaTensHoe yCcTpoACTBO NpeAacTaBfieHo Ha pyucyHke 1. Pasmepbl onpaskv npuBeaeHbl Ha pucyHke 2 u
B Tabnuue 1.

1 o\ %[5
1 2 3 4 6 s N
@ >
HhN
iV $" -
%_ _ /i ® 3
| ( +£1 % Y
L) 0 Q
—11 )’ﬂl Sl \"
| HE L)

C"\

1 — onpaska; 2 — BUHT ans ¢pukcalum onpaskm; 3, 4 — ukcaTtopbl; 5 — onopHas nnacTuHa; 6 — wWwkana
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PucyHok 1 — UcnbiTaTenbHoe yCTPOMCTBO ANs ONPEAENEHMs YNPyrocTy
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PucyHok 2 — KoHCTpyKkums n pasmepbl onpasku
Tabnwuuya 1— Pa3Mepbl ONpaBku Ans UCMbITAHUS HA YNPYFOCTb
B munnumetpax
[vamerp* Pasmepbl
onpasku
a b c d e f
5,00 7,50 32 0,30 0,05 0,13
7,00 0,40 0,07 0,18
6,0 34
10,00 9,00 0,60 0,10 0,25
12,50 40 0,80 0,14 0,35
19,00 10,00 11,00 45 1,20 0,20 0,50
25,00 12,50 2,00 0,28 0,70
37,50 12,50 14,50 47 2,40 0,40 1,00
50,00 17,50 50 3,00 0,80 2,00
* Mo gHy KaHaBKW, €Crnn OHa UMeeTCs.

CnupanbHasi kaHaBka, nokazaHHas Ha PUCYHKe 2, No3BonaeT 0bnerynts HAMOTKY, HO ee Hanu4ue He 0bs-
3aTenbHo. [IMcK co wkanon (CM. pucyHok 1) umeet 72 aeneHna AnA CHATUA NOKasaHUA, COOTBETCTBYIOLLMX
onpegerneHHOMY YUCAY rpagycoB, Ha KOTOPble OTKNOHAETCA KOHeL, NocneaHero BUTka Nposoaa, HaMOTaHHOToO
Ha orpaBKy NATbIO BUTKAMM.

4.1.3 MNpoBeaeHue ucnNbITaHUA

Onpagky ycTaHaBNMBaOT B rOpU3OHTaNbHOM NOMNOXKEHUN U 3aKPEeNNAT Tak, YTOOLI Nas unu oTeepcTue
AnA 3aKpenneHus NposoAa COOTBETCTBOBANW Hyf1eBON 0TMETKe Ha Wikane. Onpaska AormkHa 6blTb NpuckinaHa
TanbkoM A4isl npeAoTBPaLLeHUst NpUnunaHnsa K Hen nposoaa.

3apaHHoe HaTshkeHue NpsIMOro oTpeska nposoaa AMUHON 1 M co3aAaloT rpy3oMm, NPUKPenIeHHbIM K 0QHO-
My KOHLy npoBofa. PykoaTky ocBoboxaatoT Ans BpalweHus onpasku. ipyroi koHeu nposoga nomMeLatoT B nas
U oTBEPCTUE TaK, YTOObl OTPE3OK NMPoBOoAa AOCTaTOMHON ANNHBI BLICTYNAN C APYro CTOPOHbI ONPaBku, a npo-
BOA MIOTHO Npuneran k Hel. Mpy3 MeaneHHo onycKakoT, YTO6bI NPOBOA HUXKE ONpaBKX PacnonoXumncs BepTu-
KanbHO; HYIb LUKAnbI U Na3 U1 0TBepPCTUE AOMKHbI BbITb BHU3Y.

CB0o60aHbIN KOHeL, NPoBOAA HAAEXKHO 3aKpennsaoT, ONPaBKy BpallaloT NPOTUB YacoBOW CTPenku (ecnu
CMOTpPETb CO CTOPOHDI LLKasbl) 40 TeX Nop, Noka Ha Hee He ByayT HamMOTaHbl NATb NOMHLIX BUTKOB NPOBoAA.
Onpasky npoAospKaloT BpallaTh AabLue A0 TeX Nop, NoKa HyNb Ha LUKane He OKaXeTCcA B BEPXHEM NONOXEHNUN.
3aTeM pykosiTKy (hUKCUPYIOT B 3TOM nornoxeHun. MNposoa Ha onpaBkKe 3akpennaoT, Harpysky CHUMaoT MNPoBOL,
obpe3aloT NpUMepHOo Ha 25 MM HYKe KOHLLa NATOro BUTKa. KoHel npoBoaa 3arnbatoT B BepTUKanbHOM NoJioxe-
HWW U COBMELLIAIOT C HYJIEM Ha LuKasne, 4Tobbl OH BLINOMHSN posb ykasaTens.

CneBa OT KoHLLa NpoBOAa NOMELLAIOT KapaHaall UMM COOTBETCTRYHOLNIA UHCTPYMEHT, 4ToObI NpeaoTBpa-
TUTb NpeXaeBpeMeHHoe packpyyuBaHue. 3aTem AaloT BO3MOXHOCTb MPOBOAY MeAneHHO pasmoTaTtbes 6e3
PLIBKOB.

MpwumeyaHun e — Npy packpyumBaHmm NPOBOAA PLIBKOM MOSyHaloTCs OWNBOYHbIE PesyrbTaThl.
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3aTem onpaskKy M LUKay CHMMAIOT C oukcaTopa 1 BpaLlLatoT Mo YacoBOW CTpesiKe, YTO6GbLI NPUBECTY YKa3a-
Tenb B BepPTUKanbHOe nonoxeHue. NokasaHne Ha LWwkane, 0oTMeYeHHoe ykasaTenem, ABNseTcsa 3HaueHneMm yrna
oTgaum nposoja. B cnyyae oco60 ynpyrMx nNpoBOAOB yka3aTeslb MOXET MOBEpPHYTbCS 6ofiee YemM Ha OAuH
NoOJIHbI 060POT. TOrga K MoKasaHuio Ha LKasie Heo6xo4MMOo NPMGaBMTb YMCAO 72 Ha Kaxablil MOMHbIA 060poT
packpy4nBaHus.

McnbiTaHne npoBOAAT Ha Tpex obpasuax. PuKCUpylT MoslydeHHble 3HauyeHus. CpefHee 3HayeHue
pe3ynbTaToB TPeX N3MEPEHUA NPUHMMALOT 3a BE/IMYMHY YNPYyrocTu.

4.2 Kpyrnble npoBoga C XWaoli HOMWHaNbHbIM AgnameTpom cB. 1,600 MM ¥ MPAMOYro/ibHble
nposofja

4.2.1 TMpuHUUN UCnbITaHUA

O6pasey npoBoja B BUAE NPSAMOro oTpeska n3rnbatot nog yrnom 30°. Nokasarenem ynpyroctu ssnseTcs
3HayeHue yrna othaun nocne CHATUSA Harpysku.

4.2.2 WcnbiTaTenbHOE YCTPOWCTBO

VcnbiTatenbHoe yCTPOKCTBO (CM. PUCYHOK 3) MMeeT ABa 3aXuMa: NoABMXHbIA 11 HENOABWXHbBIA 2, a Tak-
Xe rpagynpoBaHHblii cerMeHT 5 ¢ geneHnsamn yepes 0,5° B npegenax 0°—30°. FpagympoBaHHbIi CETMEHT
npeactaBnseT cobon Ayry, pacnosioXeHHy B NepneHANKYISipHOM NAOCKOCTH MO OTHOLLEHUIO K3aXUMatoLWwmm
NOBEPXHOCTAM. Ero LeHTp pacnonoXxeH Ha BHELIHEM Kpal HEeNnoABMXHOro 3axuma 2. Pbluar, Touka onopbl
KOTOPOro HaxoAWTCS B LLEHTPe Ayru, MOXEeT ABUraTbCs B BEPTUKANIbHOW NIOCKOCTU BAOMb FpagyupoBaHHOro
cerMeHTa.

1— NOABWXHbIN 32XKNM; 2 — HENOABWKHbIN 33KUM; 3 — LIeHTP rpajyMpoBaHHOMO CerMeHTa; 4 — MonsyHok; 5 — rpafympoBaHHbIii
CerMeHT; 6 — nosuums 1pbluara; 7 — nosuuusi 2 pelyara; 8 — obpasel, NpoBoja; 9 — nosuuusi 3 peivara; 10 — yron otaauun

PucyHok 3 — WcnbiTaTenlbHOe YCTPOCTBO A1t ONpesenieHnst ynpyrocTy



roCT IEC 60851-3—2011

Poluar gomkeH UMeTb ykasaTesb Unu CTpenky AnsionpeaeneHns yrna otaavun. Hapoiyvare ¢ MunnmmeTpo-
BOW LUIKanow gnuHoi okono 350 MM, Havano KoTopoi coBnagaeT ¢ TOYKOM OMopbl, PacronoXeH non3yHok 4 ¢
320CTPEHHBLIM KOHLOM.

4.2.3 O6pasey

O6paseL npoBoga ANMHOM He MeHee 1200 MM cMaTbIBaOT € KaTyLLKA C BOSMOXHO MeHbLUMMU AedopMa-
Lnamun. 3aTeM ero Bpy4HYyHo BbINPAMARAIOT U paspesaloT Ha Tpy oTpeska AnvHoin 400 MM kaxabli. [Mpu BbinpsiM-
NeHun He gonyckaeTcs yannHeHne obpasiua ¢ NoMoLLbio kaknx-nubo npucnocobnerHunin. Cnegyet usberatb
N3NULIHero ns3rmbannsa Npoeoaa, YTobbl CBECTU K MUHUMYMY MeXxaHu4Yeckoe YpoUYHeHue.

4.2.4 MNpoBeaeHUe UCNbITaHUA

OvameTp Unu TonWwMHA XuUbl NPOBOAA, YMHOXEHHble Ha 40, onpedensioT NofoXeHue nonayHka Ha
pblyare. O6pasel 3aKpennsaoT Mexay saxnmamim Bo nsbexaHue ero Bbickanb3blBaHus. Obpasel, ycTaHasnu-
BalOT B TaKOM MONOXEHUM, YTOObI ero Marmé Npoucxodun B TOM e HanpaBleHUn, B KOTOPOM nposog 6bin
HamoTaH Ha KaTyLiKy. JnnHa cBo6oaHoro koHua obpasLia AomkHa BEICTyNaTh 3@ 320CTPEHHbI Kpait NonsyHka
Ha (12 £ 2) mm.

C nomoLLbHo pelyara, HaunHas ¢ UCxoaHon nosnumn 1 (otMeTka Ha wkane 30°), nposog nsrnbaroT Ha 30°
[0 nosnunm 2 (oTMeTKu Ha Lkane 0°) B TeueHne 2—5 ¢. O6pasel BbIAEPXKNBAOT B No3nLum 2 He 6onee 2 ¢, a
3aTeM BO3BpaLLaloT B 06paTHOM HanpaBneHWUM C TOW XKe YITIOBO CKOPOCTbIO, C KOTOPOW OH Bbl N3OrHYT, NoKa
3a0CTPEHHBIN KOHeL, Non3yHka 4 He oTorgeT oT obpasua nposoaa. Pbluar cHoBa NoAHUMAIOT A0 TEX Nop, noka
KOHeL, Non3yHka He kocHeTcs o6pasLa npoBoaa, He usrnbasi ero.

B aToM nonoxeHuu ykasaTenb Ha pelyare 6yaeT nokasblBaTe 3HaYeHWe yriia oTaaqn Ha Wwkane cermeHta 5
(nosuuma 3 pelvara).

WcnbiTaHne npoBogaT Ha Tpex obpasuax. PukcupytoT nornyvyeHHble 3HadeHus. CpegHee 3HadeHve
pe3ynbTaToB TPEX U3MEePEHU NPUHUMALOT 32 Yron oTAauu.

5 WUcnbiTaHue 8. T'M6KoCTbL U agresus

MMBKOCTb M aaresuns oTpaxatoT cnocoBHOCTL MPOBOAA BblAEPXKMBATb pacTskeHue, HAMOTKy, usrubaHue
1N ckpydnBaHue 6e3 06pasoBaHns TPELLMH Ha U3ONALMN UM CHKEHWUS €€ afire3un.

5.1 UcnbiTaHMe HAaMOTKOM Ha CTepXXeHb

5.1.1 Kpyrnble npoBoaa

O6paseL, NpoBoaa B BUae NPsIMOro 0Tpeska HaMaThbIBaloT AECATLIO NNOTHLIMU CONPUKacaoLWUMUCA ApYT
C ApYrom BUTKaMu Ha NONMPOBaHHbIA CTEPXKEHb, AMaMeTP KOTOPOro yKasaH B HOPMaTUBHOM AOKYMEHTE Ha KOH-
KpeTHbIN NpoBoa. YacToTa BpalleHus ctepxHs — 1—3 ¢! HaTsbkeHue npoeoaa aonmxHo obecneynsath ero
NOCTOSIHHBIA KOHTAKT €O cTepxkHeM. [1pM HaMoTKe MpoBoA He AOMKeH BbITArMBaTLCA W NepeKkpyyYMBaTbCA.
McnonbsytoT cooTBETCTBYIOWEE UCNbITATENIbHOE YCTPOWUCTBO.

5.1.1.1 Kpyenbie amanuposaHHbie npogoda ¢ Kunol HoMUHabHbIM Ouamempom 30 1,600 MM ekiTioY.

Ecnu B HopmaTUBHOM AOKYMEHTE Ha KOHKPETHBI NMPoBoA YKasaHa HeobXxoAMMOCTb NpeaBapuUTesibHOro
pacTsbkeHuUa NposoAa Nepes HaMOTKON Ha CTepXeHb, NPOoBOo/ crieflyeT PacTsHYTb A0 YCTaHOBEHHOro 3Have-
Hus cornacHo pasaeny 3. Mocne HaMmoTku obpaseL, oCMaTpUBAOT Ha HarNM4Me TPeLLH B U30NAALUMN NpU yBEnu-
YeHuK, ykasaHHOM B Tabnuue 2.

Tabnwuuya 2— YBenuueHne npy NPoBepKe Hanuums TPeLmH

HomuHanbHbIn AgnameTp Xunbl, MM KpaTtHocTb yBEenuueHus™
o 0,040 Bkritou. 10—15
Cs. 0,040 po 0,500 eknioy. 6—10
» 0,500 » 1,600 » 1—6
* OAHOKpaTHOE YBENMYeHNe COOTBETCTBYET HOPMAaribHOMY 3peHuio 6e3 NPUMEHEHUs YBENMUUTENbHBLIX NPUGOPOB.

UcnbiTaHue NpoBoaaT Ha Tpex o6pasuax. PUKCUPYIOT HanM4mMe UnuM oTCYTCTBUE TPELLMH.

5.1.1.2 Kpyrnble npoBoaa ¢ BOSIOKHUCTON nsonsaumnen

O6paseL, NnpoBoAa Nocne HaMOTKU Ha CTepXXeHb OCMaTPUBAIOT 6e3 NPUMEHEHUS YBENMUUTENbHBIX NPU-
60poB UNK NpU 6-KpaTHOM YBESIMYEHUN Ha Hanu4Me NPOCBETOB B U3OSIALIMA 0 XUIbI.

WUcnbiTaHue npoBoasT Ha Tpex o6pasuiax. PUKCUMPYIOT Hanuymue Unm oTCyTCTBUE NPOCBETOR A0 XUNb.
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5.1.1.3 Kpyrnblit npoBoA ¢ 9ManeBo-BOSIOKHUCTON usonsauuen

O6pasel, NpoBOAA NOCIE HAMOTKU HA CTePXXEHb OCMATPUBAOT 6€3 NPUMEHEHWUA YBENUYUTENbHBIX NPU-
60pOoB UK NpK 6-KPATHOM YBENMYEHNU Ha Hanu4Me NPOCBETOB B N30NALIMN A0 XKUIbl U A0 3ManNeBoro cos.

UcnbiTaHue NpoBoAAT Ha Tpex obpasuax. PUkcupyloT Hanuumne NNy oTCYTCTBUE NPOCBETOB A0 XUkl UK
A0 3MareBoro cnos.

5.1.1.4 Kpyrnble nposoaa ¢ NNeHOYHON n3onsumen

O6pasey npoBoda NOCne HAMOTKU Ha CTepXKeHb ocMaTpuBaloT 6e3 NMpUMeHeHUsa yBeNMUUTENbHLIX Npu-
6OpOoB MUNKN NpK B-KPaTHOM YBEMUYEHUM Ha HanM4ne NPOCBETOB B U3OMIALMU A0 XKUIbl UN PACCNIOEHNA N30-
nauun.

McnbiTaHue NpoBoaAT Ha Tpex obpasuax. PUKCUpYIoT Hanuumne Uy oTCYTCTBME NPOCBETOB A0 XUMbl UK
paccroeHusa N3onAauun.

5.1.2 MpamoyronbHble NpoBoAa

O6paseuynposoaa B BUAE NPAMOro oTpeska annHoin okoso 400 Mm nsrnbarot Ha 180° B ABYX HanpaBneHu-
SIX BOKPYI MONMPOBAHHOMO CTEPXKHSA, AMAMETP KOTOPOro ykaszaH B HOpPMaTUBHOM [IOKYMEHTE Ha KOHKPETHHIN
npoBoga, 4o NpuaaHua o6pasuy BLITAHYTON S-06pasHoit opmel. MpsaMoii yuacTok nposoaa mexay U-o6pasHbl-
MW KOHLaMW JorpkeH 6biTb He MeHee 150 MM. CneayeT obecneunTb OTCYTCTBME Ha 06pasue kopobneHui n
OTKIOHEHWI OT paBHOMEPHOro U3rnba. YCTpoicTeo Ansa narnba npeactaBneHo Ha pucyHke 4.

8
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1 — onopHasi cTolika; 2 — 3aXUMHOE KOJbLIO CTEPXHS; 3 — cTepXeHb; 4 — ranka-6apallek; 5 — obpasel;
6 — LIapUKOBbIN NOALWMHKK; 7, 8 — pblvaru

PucyHok 4 — YcTpoWcTBO 41151 MCTbITaHWA HAMOTKOM Ha CTEPXXeHb

Mocne n3rnboB nsonsauuto ocmaTpusatoT npu 6—10-kpaTHOM YBENMYEHUN HA Hann4mne TpeLwmH Ha aMa-
NpOBaHHbIX NPOBoAaX, MPOCBETOB B U30NSALIMM 40 XKWl UMW 40 3MANEBOro Crosi Ha NPoBoAax ¢ BONIOKHNCTOMN
N30NSILNEN, MPOCBETOB B U3OMALMN OO0 XUITbl UMM PACCIIOEHUA N30NALMN Ha NPOoBOAax C NIeHOYHOW U30-
nauuen.

WcnbiTaHWio NoaBepratoT WecTb 06pasyos: TpM — nnawwmMs (Mo TonwmHe), Ton — no pebpy (Mo wupuHe).
PuKCUPYIOT HaNU4YMe U oTCYTCTBUE TPELLMH U PacCNOeHUA, MPOCBETOB B U30MALMN 40 XKUMbI UM 3ManeBo-
ro cnosi B 3aBUCMMOCTW OT TUMa NpoBoaa.

6



rocCT IEC 60851-3—2011

5.1.3 lNpoBopa Ny4KoBOW CKPYTKU C NOKPLITUEM

O6paseL, npoBoaa B BAAE NPSIMOro 0Tpe3ka HaMaTbiBakoT AECATbIO MNOTHLIMA BUTKaM1 Ha MONMpOoBaH-
HbI CTepXXeHb, AuamMeTp KOTOPOro YCTaHOBIIEH B HOPMaTUBHOM AOKYMEHTE Ha KOHKPETHbIN NpoBOA, C yeunu-
eM, ykasaHHbiM B 3.2.5.3 IEC 60851-2. [lomkHbI 6bITb NPUHATHE MEPbI, NpegoTBpallaiolLIMe 3aKkpyYMBaHie
obpasua npu kaxxgomM 060poTe BOKPYT CTEPXKHS.

Mocne HamoTkK o6pa3seL, ocMaTpuBaloT 6e3 NpUMEHeHUs yBeNMUnTENbHbIX NPUBOPOB Ha Hanuyue pac-
KDPbITUA NOKPBITUSL.

WUcnbiTaHue npoBoaaT Ha ogHOM obpasue. PUKCUPYIOT LeNoCTHOCTb UMK HapyLLeHUe HenpepbIBHOCTY
MOKPLITUS.

5.2 UcnbiTaHue pacTsikeHMeM (ANA KPYrAbIX 3ManvMpoBaHHbIX MNPOBOAOB C  XWIOW
HOMUHanNbLHbLIM AuaMeTpom cB. 1,600 MMm)

O6paseL, npoBoaa B BUAe NPSIMOro 0Tpeska pacTAruBaloT B COOTBETCTBUM C pasferniom 3 4o yCTaHOBMEeH-
HOro B HOPMaTUBHOM AOKYMEHTE Ha KOHKPE THLIN NPoBOA yaAnuHeHus . Mocne pacTskeHus obpaseL, ocmaTpusa-
toT 6€3 NpUMEHEHUs YBeNUUUTESbHBIX MPUOOPOB 1K Npu 10-KpaTHOM YBENUYEHWUU Ha Hanu4ue TpeLuH unu
noTepu aaresuu.

WcnbiTaHue npoBogAaT Ha Tpex obpasuax. PUKCUpYOT HanuuMe Unu oTCyTCTBUE Ha NPOBOAE TPewuH
nWvunun noTepto agresun.

5.3 UcnbiTaHue pbLIBKOM (AN KPYribiX 3ManupoBaHHbIX NMPOBOAOB C XWMOW HOMUHaNbHbLIM
AnameTpom go 1,000 mm BKnoY.)

O6paseL npoBoaa B B1UAe NPAMOro oTpeska 3akpennasioT Mexay KITMHOBUAHBbIMU 3aXXUMaMU UcnelTatenb-
HOro YCTPONCTBA (CM. PUCYHOK 5), paccTosiHne mexay koTopbiMu 200—250 MM, 1 pacTArMealoT pbIBKOM A0 pas-
pbiBa UMW YANUHEHNS, 3HaYeHWE KOTOPOro YCTaHOBNEHO B HOPMATUBHOM AOKYMEHTE Ha KOHKPETHbIN NPOBOA.

Mocne yanuHeHns obpaseL, ocMaTpuBaoT Ha Hanu4ue TPeLMH Uu NoTepro aaresun Npu ysenndeHnn,
ykazaHHom B Tabnuue 2. KoHubl pa3opBaHHOro NPOBOAA AMVMHON 2 MM NPU OLIEHKE Pe3ynbTaToB He YYUTLIBAIOT.

WMcnbiTaHne nposodsT Ha Tpex obpasuax. PUKCUMPYIOT HanuivMe Ha Nposode TPewuH Wunu notepto
aaresuu.

2 5
A
-!z:-_ e ——
V4 7777777 \ 4444
2 1 1

;

1 — KIMHOBUAHbIE 3AXUMbI; 2 — HENOABUXHbINA 32XUM; 3 — pbivar; 4 — yCTaHOBIEHHOE YANMHEHUE;
5 — perynupyemsiii orpaHuumTens; 6 — obpasel,

PucyHok 5 — YCTpPONCTBO ANst UCNBbITAHNA PbIBKOM
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5.4 UcnbiTaHMe Ha oTcnauBaHue (ANA KpyrnbiXx 3ManUpoBaHHbLIX NPOBOAOB C XWUNOM
HOMUHanNbHbLIM guaMmeTpom cB. 1,000 mMm)

O6paseL, NpoBoAa B BUAE NPSAMOro 0Tpeska 3akpensisioT B UCTIbITaTeNlbHOM YCTPOWCTBE, NpUBeAeHHOM
Ha pUCyHKe 6, KOTOpoe MMeeT [Ba 3aX1Ma, PacnoNoXeHHbIX Ha paccTosiHuM 500 MM Apyr oT gpyra. 3axum 7,
BpaLLasch, 3aKpyunsaeT NpoBoA. 3axum 3 nepemMellaeTcsl BOOMb FOpPU3OHTamNbHOW OCU M co34aeT HaTsbkeHue
3aKpy4MBaEMOro NPOBOAA 3a CYET yCUnus, ykasaHHoro B Tabnuue 3.

1 2 /Q
@ ] - - = - J - Ycunve

S S

1 — Bpawjarowuics saxum; 2 — obpasel; 3 — HEeNOABUXHbBIN 3aXUM

PucyHok 6 — YcTponcTBO Anst UCnbiTaHWs Ha OTCrnanBaHue

Tabnwuuya 3 — Ycunve npu UCnbITaHUU Ha OTCNauBaHVe

HomuHaneHbI AUameTp Xunbl, MM Yeunue, H HomuHaneHbIV AuamMeTp Xunbl, MM Yeunue, H
Cg. 1,000 go 1,400 Bkntou. 25 Ce. 2,800 go 3,550 Bkntou. 160
» 1,400 » 1,800 » 40 » 3,550 » 4,500 » 250
» 1,800 » 2,240 » 60 » 4,500 » 5,000 » 400
» 2,240 » 2,800 » 100

CerGKOM, npuBeaeHHbIM Ha puUCyHKe 7, yaansaioT amanesoe NoKpbiTUe C NPOTUBONONOXHBLIX CTOPOH Npo-
BOAa BOOJb €ro OCU A0 XUnbl, Kak NnokasaHo Ha PUCYHKe 8.

"

—- YCUNUE

1

PucyHok 7 — Ckpe6ok

PucyHok 8 — lNMonepe4yHoe ceveHne nposoga nocne yganeHus amanm

[aeneHue ckpebka Ha NpoBOA AOMKHO ObITb AOCTATOUHBLIM ANA CHATUS 3MasIeBOro NOKPLITUSA U NonyYe-
HUS1 YACTOWN POBHOM NOBEPXHOCTM Ha rpaHuULLe d3MarneBoro NOKPbITUA U XKUINbI, 6e3 CHATUA 3aMeTHOrO CIlost MaTe-
pvanaxunbl. SManeBoe NoKpbITUE yAansioT, HaunHas ¢ paccToAHNA okosio 10 MM OT 3aXXMMOoB. BpawatoLmics
32)KUM JOMKeH BpaLlaTbcs c4acToToin 60—100 MuH—! o AOCTUXKEHUS YKCTIa 3aKpYYMBaAHUIA R, yCTaHOBIEHHO-
ro B HOPMaTUBHOM [IOKYMEHTE Ha KOHKPETHBIA NpoBo[,.

8
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Mocne BpalleHus obpasel, 0cMaTpPUBaLOT C LieMbio onpeaeneHns noTepy aaresm. AMarb, KOTOPYIo MOX-
HO Nerko yaanuThb ¢ NpoBoAaa (Hanpumep, C NOMOLLLIO HOTTSl 6OMbLUIOTG NanbLa), CHATAOT NoTePsBLLE aaresnto
Aaxe Npu HemnonHOM yaaneHumn aManeBoro NoKPbITUSA CKAMbI.

UcnbiTanue npoeoaaT Ha ogHoM obpasLie. GUKCUPYIOT cTeneHb NoTepu aaresuun.

5.5 UcnbiTaHne Ha agresnio

O6paseL, NnpoBoaa B BMAE NPSAMOro oTpeska AnvMHon okono 300 MM pacTsarmBaroT B COOTBETCTBUM C pasae-
nom 3 Ao yanuHeHns, 3HaYeHe KOTOPOro yCTaHOBEHO B HOPMATUBHOM JOKYMEHTE Ha KOHKPETHEIA NPOBOA.

5.5.1 MpamoyronbHble aManUpoBaHHbIe NpoBoAa

OmManeBoe NOKPLITUE Nepes yaMHeHUEM Hagpe3atoT Mo OKPY>KHOCTU A0 KWUibl NpUbn3uTensHoO B cepe-
AunHe obpasLa. Mocne pacTsikeHust obpaseL, ocMaTpUBatoT ANS BbISIBNEHUS NOTEPU afresvu.

UcnbiTaHne NpoBoasaT Ha ogHoM obpasLe. PukcupytoT cTeneHb NoTepu aaresnm U3aMepeHnem paccTosi-
HWs1 B NPOAOILHOM HanpaseHuu oT Hagpesa. PaccTosiHne, Ha koTopoM HabngaeTca NoTepsi aaresnum, nsme-
pAOT B OAHOM HanpasneHun ot Hagpesa. [Mocne ocmoTpa obpasLa co BceX CTOPOH (hUKCUPYIOT MakcumansHoe
3HayeHune NoTepu aaresnu.

5.5.2 Kpyrnble u npssMoyronbHble NpoBoAa ¢ NponUTaHHOW BONTOKHUCTOW usonsauuen

Mepen yonuHeHnem o6pasLia M3oNsaLMI0 C HEMO yAansiioT, 38 UCKITKYEHNEM LieHTpanbHOW YacTu ANUHON
100 mm. MNocne yanuHeHus obpaseL, ocMaTpuBatoT A4S BbIIBNIEHUS MTOTEpU aaresnu.

UcnbiTaHne npoBoaaT Ha ogHOM 06pa3sue. PUKCUpYIOT cTeneHb NoTepn agre3un nNpu CKoMNbXKeHUM 3ons-
LM BOOIb XKWIbI ANS KPYTTbIX MPOBOAOB UMM OTCRanBaHWs U30MSILMN A5 MPSIMOYrOfbHBIX NPOBOAOB.

5.5.3 Kpyrnble u npsimoyronbHbie NpoBoAa ¢ 3ManeBo-BONIOKHACTON usonsauuen

Mepen yanuHeHnem obpasua U3onsLMo HaapesatoT Mo OKPY)XKHOCTU NPOBOAA A0 XKUIbl B ABYX MeCcTax Ha
paccTosiHimn 100 MM apyr oT Apyra, B LieHTpanbHol YacTu obpasua. MNocne yanuHeHus obpaseL, ocMaTpusaoT
[ONs1 BbISIBNIEHWSI NOTEpU aaresuu.

UcnbiTbiBatloT oamH obpasel,. PUKCUPYIOT CTENEHb MOTEPW aAre3vn npu oTcnansaHu BONTOKHUCTON Uin
3aManeBon U3onsaLnn.

5.5.4 Kpyrnble nmnpsiMmoyronbHble NPoBoAa c NeHoYHON u3onsAumnen (TonbKo AN NMMNKON NeHTbI)

Mepea yanuHeHnem o6pasua N3onsLmio HagpesaroT Mo OKPYXXKHOCTM MPOBOoAa A0 Knilbl NPUBIN3UTeNnbHO
B cepeaunHe obpasua. Mocne pacTsxeHna obpasel, ocMaTpMBaloT AN BLIABMEHUA NOTEPU aaresunn.

6 UcnbitTaHne 11. CTOMKOCTb K UCTUPaHUIO (AN KPYrbIX 3ManMpoBaHHbIX
npoBoaoB)

CTOMKOCTb K UCTUPaHUIO orpedenseTcs MakcumMarnbHoOn Harpy3K0|7|, KOTOPYIO MOXeT BblAepXXaTb aMane-
BO€ NOKpbITUE Npn NCTUPpaHUn Urnom nog BO3gencTBMeM NOCTeNeHHo BOSpaCTaPOLIJ,eVI Harpyaku.

6.1 MpuUHLUMN UcnbITaHUA
O6paseL, NpoBoaa B BUAE NPSAMOro 0Tpeska UCMbIThIBAT Ha UCTUpaHWe NPy 0A4HOCTOPOHHEM ABWKEHUMN

UrNbl BAOMb NOBEPXHOCTN NPOBOAA, K KOTOPOW NPUKNaabiBatoT NOCTENEHHO BO3pacTaloLlyro Harpysky.
Harpy3Ky, npu KOTOpOI;I BO3HUKaeT SﬂeKTpVNeCKVIﬁ KOHTaKT UMbl C XUMOW, cHATAOT paapyLuarou.l,eVl.

6.2 MpuGop ansa npoBeAeHUs UCNbITaAHUA

UcnbiTateneHbl npubop (cMm. pucyHok 9) npeactasnseT coboit MexaHu3m, obecrnevnsatownii uctupa-
HMe B O4HOM HarnpasneHumn co ckopocTbto (400 + 40) Mm/MuH. MicTupatoLee YCTPOWCTBO UMEET NOSIMPOBAHHYHO
POSANbHYIO NPOBONOKY UNUUrny anameTpom (0,23 + 0,01) MM, pacrnonoXeHHYo Mexay ABYMS 3aKUMaMn, KOTO-
pble MPOYHO YAEPKMBAIOT NPOBOSOKY/Urny 6e3 NpoBUCaHWUSI 1 UCKPUBIIEHWST MO, MPSIMBIM YIIIOM K Hanpasnie-
HUIO OBWXeHUs1. VicTupaHne npoBoaaT B 04HOM HanpasneHnn BAonb ock obpasua. Obpasel, Kpenat AByms
3aKUMaoLWMMN kynadkamu, obecnedmsalowMmMmn pacnonoxeHve obpasua Haa noggepxyBeatoLlen onopon,
KOTOPYH MOXHO OMYCTUTb, Kor4a obpaseL, BCTaBASIOT B 3a>K1Mbl 1 pacrnpsiMIsioT.

Mexxay >K1ron 1 MpoBOOKOW/ UIMON NpuKnaabiBatoT NOCTosiHHOE HanpsikeHue (6,5 + 0,5) B. TokKopoTko-
ro 3amMblkaHusi orpaHudmeatoT 4o 20 MA nocrnegoBaTeribHbIM BKITFOYEHNEM pe3ncTopa unu pene. dnekrtpuyec-
Kasi cxema gomkHa obecneumBaTe obHapyKeHWe KOPOTKOro 3aMblkaHUA U OTKITHoYeHWe Nnpubopa nocne Toro,
Kak ucTuparlLiee yCTPONCTBO HAXOAUIOCH B KOHTaKTE C XXUITON MpoBoAa Ha ydacTke ANIMHON OKOo 3 MM.

Mpunbop NMeeT B HKHEN YaCcTuM pelvara Lwkasy, rpagyupoBaHHyo B 3Ha4eHUsAX KoaduumneHTa, Ha KoTo-
PbI YMHOXat0T HavyanbHyl HarpysKky, MPUAOKEHHYO K NpoBonoke/urne, Ans onpeaeneHuns 3HaueHns paspy-
LUaoLLLEN HarpysKu.



rOCT IEC 60851-3—2011

2 1/ 6/ 11/ 8

1 — obpaseL; 2 — HaTsHXXKHOE YCTPONCTRBO ANs pacnpsiMieHus obpasua; 3 — dukecmpoBaHHas Tovka BpaLleHust; 4 — HarpyXeHHoe

ucTupatoLlee ycTponcTeo; 5 — ykasaTenb; 6 — onopa, nepemeLLaoLLasncs no BbiCoTe; 7 — posinbHasi NpoBonoka; 8 — nnaHwamnba

ans nosopoTta Ha 120°; 9 — pbivar Bo3BpaTta B UCXOAHOE nonoxeHue; 10 — rpagynpoBaHHas LLkana, Ha KOTOpoW OTMeYatoT koad-
duuneHT ymHoxeHust; 71 — 3axum; 12 — ckpebok

PucyHok 9 — MpunGop AN UCMbITaHUsi Ha CTOMKOCTb K MCTUPAHUIC MPY OAHOCTOPOHHEM ABMXKEHWUU UMbl (HarpyXeHHoe
ncTupatoLLee YCTPONCTBO ABUXKETCS CpaBa HaneBo Npu BO3pacTaHuy Harpy3ku Ha NpoBoa)

6.3 MpoBeaeHue UcnbITaHUA

O6pasey nposoda B BUAE NPSAMOro oTpeska NpoTUpakeT YNCTOM TKaHbo, MOMELLAoT B UCNbITaTENbHbIN
NpuBop 1 BEINPAMISIOT, pacTArnBas 4o MakcumarnbHoro yanuHeHns 1 %. 3atem obpaseL, 3akpenssitoT B 3aXKu-
MatoLLIMX Kyiaykax, oTperynMpoBas nogae pXkmeatoLLyto ornopy Ao KoHTakTa ¢ obpa3yom. HavanbHas Harpyska,
npuknagpiBaemasi K UICTUparoLLEMY YCTPOWUCTBY, He AomkHa bbiTe 6onee 90 % MUHUManbLHOM paspyLuatoLlei
Harpysku, ycTaHOBIEHHO B HOPMATUBHOM JAOKyMeEHTe Ha KOHKpeTHbIW NpoBoA. HavanbHas Harpyska gosmkHa
ObITb TakoN, YTOOLI KOPOTKOE 3aMblkaHWe NPK KOHTaKTe ckpebka ¢ XXUo NpoBoaa NPOMCX0AMIO Ha paccTos-
Hn 150—200 MM OT ocum pblyara. MicTuparoLlee yCTPOMCTBO HarpyatoT, NaBHO OMNycKaroT Ha MOBEPXHOCTb
nposoda v NpMBOAsAT B AecTBUe. 3HaveHe, NpyM KOTOPOM YCTPOMNCTBO OCTaHaBNMBAETCSs, CYUTLIBAOT C rpa-
OyMpoBaHHON Wikanel. [MponssegeHne 3TOro 3HaueHUs U HavyannbHOM Harpy 3Kk (oUKCUpYHOT.

McnbiTaHre npoBoasAT eLle ABaXabl Ha 0O4HOM U TOMXe 0bpasLie, NoBopayMBas NpoBod BHavane Ha 120°,
a 3aTeM Ha 240° OT Ha4anbHOro NONOXeHUsI.

UcnbiTaHne npoBogAT Ha ogHoM obpasue. PukcupytoT nonyyeHHsle 3HaveHus. CpegHee 3HaudeHue
pe3ynbTaToB TPEX U3MEPEHUIN NPUHUMALOT 3a cpedHee 3HauYeHWe paspyLuatoLlen HarpysKku.

7 UcnbitaHne 18. CkneuBaHue nop AenUCcTBMEM HarpeBa (ONA KPYribixX
3ManupoOBaHHbIX MPOBOAOB C XXUINOW HOMUHaNbHLIM AUaMeTPOM
cB. 0,050 oo 2,000 MM BKNHOY.)

McnbiTaHne Ha cknenBaHWe — 3TO OLleHKa CTEeMeHW CKIeMBaHUs BUTKOB OOMOTKM Mo AeACTBUEM
Harpesa.

71 I'Ipquocn: CKnenMBaHuUA BUTKOB cnnupanu npoeoaa, pacnonox(eHHoﬁ BepPTUKanbHO

WcnblTaHne NpoYHOCTU CKIEMBAHUS BUTKOB CNMpanu NpoBoJa, pacronoXeHHOW BepTUKansHo, — 370
OLleHKa CMoCOBHOCTU CKIEEHHOW CrMpani CoOXPaHsiTb CBOK LeSIOCTHOCTb MPY NPUMOXEHUN Harpyski K ee
HIKHEMY KOHLLY.

10
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7.1.1 MpoBoaa ¢ xuno HoMmuHanbHbIM agnameTpom ao 0,050 mm Bknoy. MeToa UcnbiTaHUsl AOMKEH
GbITb COrnacoBaH Mexay UsroToBuTenem 1 notpeburenem.

7.1.2 NMpoBopaa ¢ XNUnou HoMUHanNbHbIM AuamMeTpom cB. 0,050 ao 2,000 MM BKNIKOY.

7.1.2.1 MNpuHUMN UcnbITaHUA

O6pasey npoBoda B BUAe cnupanu, NioTHO HAMOTaHHON Ha CTepXXeHb, CKNeusaloT noj AelicTBuemM
HarpeBa. Mocne cknensaHua obpaseL, CHAMAaKOT CO CTEPXKHA U NOABELIMBAIOT B BEPTUKANLHOM MOJIOXKEHUMN.
K HWKHeMy KoHUy cnpanu noaselwumsaioT rpys. Obpaseu A4onkeH BblAepXaTb YCTaHOBNEHHYIO Harpysky. OTo
ucnblTaHWe NOBTOPSIIOT MPU NOBLILLEHHOW TeMNepaType.

7.1.2.2 Ob6pasel,

OO6pasel nNpoBoaa B Buae NpsAMoro oTpeska HaMmaTbiBalT Ha NOMIMPOBaHHbIN CTepXeHb* AuamMeTpomM,
yKasaHHbIM B Tabnuue 4. lnvHa obpasua B Buge cnupanu gosmkHa beiTb He MeHee 20 MM. YacToTa Bpale-
HUS NpU HamoTKe AofkHa 6biTb 1—3 ¢! npu yeunun HataxeHus He Gonee ykasaHHoro B Tabnuue 4.
[nga Toro 4Ytobbl cNpanb Nerko CHUManachb Co CTePXKHA, KOHLbI NTPOBOAA He 3akpennaoT. CTepkeHb BMecC-
Te CO crnuparbio B BEPTUKaNbHOM NOSIOXKEHUW BCTaBMAAOT B YCTPOUCTBO, Kak NokasaHo Ha pucyHke 10a, u
NpUKNagbIBaT ycunme B COOTBETCTBUM ¢ Tabnuueli 4. Mpy3 He AOMKeH NpuneraTeb K CTEPXHIo, T. €. MexXay
rpy30oM U cTepXkHeM aonkeH 6bITb 3a30p. 3aTeM aTo YCTPONCTBO NOMELLAloT B TEPMOCTAT C NPUHYAUTENb-
HOW uMpKynsauuen Bosgyxa, B KOTOPOM NOAAEPXKUBAIOT Temnepartypy, ykasaHHYyl0 B HOPMaTUBHOM AOKY-
MEHTEe Ha KOHKPEeTHbIN NPOoBOoA, Ha BpeMs:

- 30 MUH — ANA NPOBOAOB € XUNON HOMUHAaNbHEIM aAnameTpom 4o 0,710 MM BKNKOY.;

- 14 — ANs NPOBOAOB C XUNOW HOMUHANBLHBIM AuameTpoM cB. 0,710 Ao 2,000 MM BKNHOY., €CAN UHOE He
OrOBOPEHO MeXAY U3roToBUTENEM U NoTpebutenem.

Mocne oxnaxaeHna 4o KOMHaTHON TeMnepaTypbl CNpasib CHUMAKT CO CTEPXKHS.

7.1.2.3 lpoBeaeHue UCNbITaHUA NPU KOMHATHOM TeMnepaType

Ob6paszeL, npoBoAa B BUAE CNUpany NoABELLNBAIOT 3a 0AMH U3 ee KOHLOB (CM. pucyHok 106) u npuknagbl-
BaOT HarpysKy, yKkasaHHyo B HOPMaTUBHOM AOKYMEHTE Ha KOHKPETHbLIM NPoBoA, NNnasHo 6e3 pLIBKOB.

WcnbiTaHne npoBogsT Ha Tpex obpasLuax. PukcUpytoT oTAeNneHne BUTKOB ApYr OT Apyra, 3a UCKIoHYEHNEM
nepBoro 1 nocregHero, a Takke TeMnepaTypy cknensaHus obpasua.

Ta6nwuuya 4 —lMapameTpsl cnnpanu

. HaTtsxeHue npy HamoTke, H,
HomuHanbHbI guameTp Xusbl, MM AnameTtp cTepXHA, MM he Gonee Yeunue npu cknemsanuum, H
Cg. 0,050 go 0,071 Bkritou. 1 0,05 0,05
» 0,071 » 0,100 » 1 0,05 0,05
» 0,100 » 0,160 » 1 0,12 0,15
» 0,160 » 0,200 » 1 0,30 0,25
» 0,200 » 0,315 » 2 0,80 0,35
» 0,315 » 0,400 » 3 0,80 0,50
» 0,400 » 0,500 » 4 2,00 0,75
» 0,500 » 0,630 » 5 2,00 1,25
» 0,630 » 0,710 » 6 5,00 1,75
» 0,710 » 0,800 » 7 5,00 2,00
» 0,800 » 0,900 » 8 5,00 2,50
» 0,900 » 1,000 » 9 5,00 3,25
» 1,000 » 1,120 » 10 12,00 4,00
» 1,120 » 1,250 » 11 12,00 4,50
» 1,250 » 1,400 » 12 12,00 5,50
» 1,400 » 1,600 » 14 12,00 6,50
» 1,600 » 1,800 » 16 30,00 8,00
» 1,800 » 2,000 » 18 30,00 10,00

* Ons npoBogoB 6oMbLIOro AnameTpa NPUMEHSIIOT CTanbHOW CTepxkeHb. [nA npoBoAoB HeGONbLWOro avamerpa
NMPVUMEHSAIOT MEAHbIE CTEPXKHU, KOTOPbIE MOXHO PacTsiHYThb C YMEeHbLUeHNeM anameTpa Anst 06nerdyeHnst CHATUS Cnvpanm.
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6
1 — cTepxeHb; 2 — rpy3; 3 — obpaseL nposoaa B BUAE cnupanu; 4 — aepxarenb CTePXHA; 5 — Harpyska

PucyHok 10 — VcnbiTaTenbHoe yCTPONCTBO AN OnpeaeneHns NpoYHOCTU CKIIEMBAHNS BUTKOB Civpanm

7.1.2.4 TpoBeaeHne UCNbITAHNA NMPU NOBLILLEHHOW TeMnepaType

O6paseL, NnpoBoda B BMAE Cnvpani nodBeLlunBatoT 3a 04MH U3 ee KOHLOB (CM. pucyHok 106) 1 npukniagbl-
BalOT HarpysKky, ykasaHHyo B Tabnuue 5, nnasHo, 6e3 peiBkoB. ObpaseL, noj Harpyskon noMeLLatoT B TepmocTaT
C NPUHYAUTENBbHON LMPKYNSALMEn Bo3ayxa Ha 15 M1H Npu TemnepaType, ykasaHHON B HOPMATUBHOM JOKYMEHTe
Ha KOHKPEeTHbI NpoBoa.

Tab6nunya 5—poYHOCTb CKNEMBaHUA cnvpanmu

HomMuHanbHbIN AnameTp Xunbl, MM Yeunue, H HOMMHa“beMMfﬂmameTp Kunel, Yeunue, H
Cg. 0,050 go 0,071 Bkntou. 0,04 Cg. 0,710 go 0,800 Bkntou. 2,10
» 0,071 » 0,100 » 0,06 » 0,800 » 0,900 » 2,60
» 0,100 » 0,160 » 0,08 » 0,900 » 1,000 » 3,20
» 0,160 » 0,200 » 0,19 » 1,000 » 1,120 » 3,80
» 0,200 » 0,315 » 0,25 » 1,120 » 1,250 » 4,40
» 0,315 » 0,400 » 0,55 » 1,250 » 1,400 » 4,90
» 0,400 » 0,500 » 0,80 » 1,400 » 1,600 » 6,40
» 0,500 » 0,630 » 1,20 » 1,600 » 1,800 » 7,90
» 0,630 » 0,710 » 1,70 » 1,800 » 2,000 » 7,90

UcnbiTaHne NpPOBOAAT HA TpeX 06pa3u,ax. (DI/IKCI/IpyI-OT oTaeneHne BUTKOB APYrOT Apyra, 3a UCKIKYeHnem
NepBoro N nocneaHero, a Takke TeMmnepaTtypy cKnemsaHna oGpasu,a.
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7.2 OnpepeneHue NPOYHOCTU CKIEUBAHUA Ha MaKeTe CKPYUYeHHOW 06MOTKN

MpoyHOCTL ckNeuBaHua onpedensieTcsl MakCcUMarnbHbIM ycunuem, HeobxoauMbiM ANs paspyLueHust
MaKkeTa CKpY4YeHHON OOMOTKN.

7.2.1 MpuHLUUN UcNbITaHUA

MakeTy Npou3BONbHO HamoOTaHHOW OBMOTKW, BLINOSIHEHHOMY W3 WUCMbLITYEMOro NpoBoAa, NpuaaroT
oBanbHyo POpMy, CKPYUNBaIOT, @ 3aTeM CKIEeUBatoT, NPONYCTUB NOCTOSAHHLIN TOK. MNony4eHHbIN obpasel, B
cdhopme NpyTKa UCTILITLIBAIOT B rOPU3OHTaNbHOM NOSIOXKEHUWN Ha UcbITaTeNbHOM 06opyaoBaHun. OnpegensioT
MakcumanbHoe nporubaiollee ycunue, Heobxogumoe ana paspyweHusa npytka. UcnelitaHne noBTopsiioT Npu
NOBLILWEHHON Temnepatype.

MpumeyaHune—Hacrosiee WCNbITaHWE aHANOMMHYHO MUCMBLITAHWIO NO MeToay A, npuBegeHHomy B 2.1
IEC 1033 [1], kpome CKpyTKM M ckrerBaHusi 06pas3ua, a TaKkke pasmepoB Npoeoga. CornacHo HacTosAWeMy NYHKTY 4onycKa-
€TCs UCnbiTaHWe NPOBOAOE Pa3HbiX pa3MepoB, B TO BPeMsi Kak No metogy A cnefyeT UCNbITbIBaTb NPOBOA C XKMNOW HOMU-
HanbHbIM AnameTpom 0,315 mm.

7.2.2 O6opygoBaHue
WcnonbayloT cneaylowee obopyaoBaHue:
- YCTPOWCTBO ANs HAMOTKU MakeTa 06MOTKM (CM. pUCyHoK 11);

5105

57+1

Bupn c6oky Bua cnepean

PucyHok 11 — YcTponcTBo Ans HAMOTKK

- YCTPOWCTBO A1 CKPYTKN (CM. pUCYHOK 13);

- obopyaoBaHue ANA MexaHudeckux ucnoitaHuin no ISO 178 ¢ ucnonb3oBaHnemM NOACTaBKM B COOT-
BETCTBUM C pUCYHKOM 14;

- WCTOYHMUK MUTaHMUS NOCTOSAHHOIO TOKa, 0becneunBaroLLmMii Ha Bbixoge HanpsbkeHne He meHee 50 B 1 Tok
He MeHee 15 A;

- COBMeLLeHHbI ¢ 060pyaoBaHUEM OISl MEXAHWUYECKUX UCTIbITaHWI TEPMOCTAT C NPUHYANTENBHOW Lup-
KynsiuMen Bosgyxa, obecneunBalolLMin nogaepxxaHue TeMnepaTypbl UCNbITAHUA ¢ NOrPeLLHOCTbIO He Bonee
+ 2 °CnoaHOBpEMEHHbI HarpeB Ao TeMepaTypbl UCNbITAHUS HE MeHee NATN 0OpasLoB B TeueHne 5—10 MUH.

7.2.3 O6pa3sey

MakeT Npou3BONIbHO HaMOTaHHON OOGMOTKM W3rOTOBNAIOT U3 UCMLITYEMOro MpoBoAa, WUCMONb3ys
YCTPOICTBO AS1S HAMOTKM B COOTBETCTBUM C pucyHkom 11. Hucno sutkos N onpeaenstoT no chopmyne

100 x0,3152 )]

N= p

rae 0,315 — HoMUHanbHbLIA AuameTp Nposoaa Npu ucneiTaHun no metoay A IEC 1033;
d — HOMUWHarbLHBIN AMaMeTp XUMbl UCLITYEMOro NpoBoAa.
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PucyHok 12 — MakeT 06MOTKM OBanbHOWM hopmbl

M pwumeyaHun e— [Ina HommHanbHOro Agnametpa xunsl d = 0,315 mm uncno ButkoB pasHo 100. [ina gpymx 3Ha-
yeHuii d no chopmyrie paccHnTbIBaloT 3HaqeHust N, npu koTopbix 06ecnevmnBaeTcs 1o xe obliee ceueHne NPOBOINOKM B MaKe-
Te 06moTKM, YyToM NP N =100 1 d =0,315 mm.

[ns npegoTBpalleHus packpy4umMBaHUst MakeTa nocne yaaneHus ero us ycTponcTea Ans HaMOTKU, MakeT
CKpennsioT KoHLaMu nposoaa (Mnn KOPOTKUMKN OTPe3kaMn 3mManupoBaHHOro NpoBoaa) ABYMSA UMW TPEMS! BUT-
Kamu B AMameTpanbHO NPOTUBONOAMKHBIX TOUKax. [1nA 3Ton uenu yCTponcTBo ANA HaMOTKA UMeeT nasbl (CM.
pucyHok 11).

YCTPONCTBO ANt HAMOTKU UMEET crneayoLLne OCHOBHbIE pasMephl:

- AnameTp HamoTku (57 + 0,1) Mm;

- WwupuHa kaHaBku (5 + 0,5) Mm.

Mocne yaaneHns U3 ycTponcTea Ansl HAMOTKN MakeTy 06GMOTKM NpuAaaloT oBanbHyto opMy (CM. pucy-
Hok 12), a 3aTeM CKpy4MBatoT B YCTPOWCTBE AN CKPYTKU BOKPYT €ro NpoAofbHON OCU B COOTBETCTBUM C PUCYH-
koM 13. KoHCTpyKUMA yCTpOWCTBa MO3BONAET NpuknaabisaTe kK Makety ycunue 100 H npu ero ckpyTke u
nocneaytowiem cknevsaHun. MakeT o6MOTKM CKpyuMBatoT Ha ABa C NOMOBUHON 060poTa, a 3aTeM OTKPYUMBaKOT
Ha nonosuHy obopoTa. ObpaseL, HaXoAALWMNACH NOL HAarpy3Kon B YCTPOUCTBE ANA CKPYTKW, CKEeUBatoT, Npo-
nyckas Mo NpoBoAy NOCTOSAHHBIN TOK. Curia Toka AormkHa bbITb TakoBa, 4To6bI ckinensaHue obpasia nponsoLwno
3a30—60 c.

UcTouHuk
MNOCTOSIHHOIO TOKa

1 — Harpy3ka; 2 — ckpy4uBaembIi o6pasey

PucyHok 13 — YCTpOMCTBO Ans CKPYTKM € HArpy3Kkom, NpuknagbsiBaeMon K CKpyumBaemomy obpasiy

MpumeyaHune—TllpumeHeHne NMOCTOSHHOIO TOKa MO3BONSET NErkO ONpeaennTb CPeAHIo TeMmnepaTtypy
ob6pasua B KoHUe Harpeea (CM. npunoxexue A).

MonyveHHbIN 06pa3seL npeacTaBnsAeT cobon NPyTOK AUameTpoM OKOMo 7 MM 1 AnuHoi 85—90 mm.
14
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7.2.4 NMpoBepeHUe UcNbITaHUA

O6pasel, NomeLlaloT Ha NOACTaBKY B COOTBETCTBAM C puUcyHkom 14. Mpu onpegeneHnn NpoYHOCTH

cKknenBaHus o6paslia CKopoCTb NOM3yHa A0MKHA OblTh Takoi, YTOGbI MakcumarnbsHbIA Nporub noa AehcTBUEM
ycunusa F 6b1n 4OCTUTHYT NpUGnusuTensHO 3a 1 MUH.

10,0 0,2
F
151
1 2
_\\\\
25+ 1 25+ 1
R5,0 £0,1
NN &
R5,0 £0,1 / R5,0 £0,1
o )
| +“g -
~N
1 N3
50+ 0,5 1521

1 — nonasyH; 2 — makeTt 06MoTkW; 3 — noacraska; F — ycunue

PucyHok 14 — PacnonoxeHue nogcTaBku

Mpw ucnbITaHMM Npu NOBLILLEHHOW TemnepaType obpasel, NoMeLLaloT B TepMocTaT, npeaBapuTensHO
HarpeTbI 40 yCTaHOBMEeHHOW TeMnepaTtypbl. O6paseL, UCNbITbIBAOT NOCE TOro, Kak OH 4OCTUTHET TeMnepary-
pbl TepMocTaTa, Ho He 6onee Yyem vepes 15 MUH nocne NoMeLleHns B TepMocTar.

7.2.5 OueHKa pe3ynbTaToB

Mpu kaxgon TeMnepatype UcnblTaHMe NpoBOAAT Ha NATH 06pa3u,ax. ¢VIKCI/1pyPOT nonyvyeHHble 3Ha4eHnA.
CpefHee 3HauyeHe pe3ynbLTaToB NATU USMEPEHUN NPUHNMAIOT 3@ MPOYHOCTb CKIeUBaHUS.

HoMuHanbHbI ArameTp NPoBOSIOKM, YACSIO BUTKOB MakeTa 0BMOTKM 1 YCIOBUA CKIIeUBaHNA Takke (k-
CUPYHOT.
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Mpunoxenne A
(cnpaBouHoe)

MpoYyHOCTL CKNenBaHUs NPOBOAROB, CKNEUBAIOLLUXCSA Mo AeUCTBUEM HarpeBa

A1 PacyeTt TeMmnepaTtypbl 06pa3ua B BUae MakeTa CKpy4eHHON OOGMOTKM

a) CywHocTb MeToaa
Mpu Harpese makeTa 0BMOTKM NOCTOSIHHBIM TOKOM CpeaHIo TemnepaTtypy obpasua MOXHO paccHutaTb Mo ero
COMNPOTUBMNEHNIO NOCTOAHHOMY TOKY, onpegensieMoMy Yepesa OTHOLLEeHUE HanPsiXXeHUs K TOKY. OTO OTHOLWEHUE MOXeT BbiTb
onpegeneHo B HAYane u B KOHLe HarpeBsa, YTo NO3BOMSIET paccHnTaTh TeMNepaTypy B KOHLE HarpeBsa.
b) TemnepatypHbii koadruneHT
B pacueTax ucnonbayioT TEMMepaTypHbIii koadduumeHT ans meau o = 0,004 K1,
¢) Ob6paboTka pesynbTaToB
VMcnonb3aysa KoahdrumeHT o, CONpoTUBIeHe 06pasLia B KOHLIE HAarpeBa RT, onpegensoT no dhopmyne
Rr, =Rp, + a xRy, x(T,= Ty), (A.1)
rae Ry, — HauanbHOe CONpPoTMBNEHNE (NPU KOMHATHON TemMnepaTtype);
T, — Temneparypa B KoHue Harpesa, °C;
T, — TemnepaTypa B Havarne Harpesa (komHaTHas Temnepartypa, T. e. 23 °C). Ecnu 3HaueHne Toka — BenuumHa
NOCTOSIHHASA, TO NPaBOMEPHO crieAytoLee COOTHOLWEeHNe

R, _ U

rae U, — HanpsikeHue B KOHLIe Harpesa;
U, — HanpsbkeHue B Hauane Harpesa.
Taknm 06pa3om, MOXKHO ONPedenuTb TEMINePaTypy B KOHLE Harpesa

T,= T, +250 [Uf —1} (A.2)
UO

A.2 OnpepeneHve BpeMeHM Harpesa

pathuk 3aBMCUMOCTU HANPSHKEHUS OT BPEMEHN

Mpu HarpeBe CKpy4eHHOro 06pasua NOCTOAHHBIM TOKOM 3NEKTPUUECKOe CONPOTUBIEHNE YBENTMYMBAETCS C NOBbILLIE-
HWeM TemnepaTypbl. [ins noaaepxaHua NOCTOSIHHOIO 3HAYEHWUs TOKa BLIXOAHOE HanpshkeHWe TpaHcopMaTopa Toka CooT-
BETCTBEHHO YBENUUMUBAIOT. DTO NO3BONAET NOCTPOUTL FPpacnK 3aBUCUMOCTU BbIXOAHOIO HANPSKEHUSI MOCTOSHHOIO TOKa OT
BpEeMEeHU 1 onpeaenuTb BpeMs Harpeea L. [insa pasHbix 3Ha4eHnm Toka rpadpmky moryT 6biTb NpeZcTaBrieHbl HA OQHOW auar-
pamme.

HanpsixeHue anst obecnevenns 3agaHHoN TeMnepaTypbl

B oTaenbHbIX Criyyasix MOXeT okasaTbCsl HeobxoaMMbIM cknenTb 06paseu Npu 3agaHHol Temnepartype 6e3 ee npe-
BbiweHunsa. Ecnu ata Temnepartypa u3BecTtHa, ypaBHeHne A.2 no3eornsieT onpeaennTb HanpsbkeHne, Heobxoammoe Arsi
DOCTUXKEHNA 3TOM TEMNEPaTYpPbl NPU KOHKPETHOM 3HAYEeHUW TOKa HarpeBa:

U,= U, + 0,004 x(T,- T;) x U, (A.3)

Touka nepeceveHusn rpauka HanpskeHue — BPema € OCblo Y cOOTBETCTBYeT 3Hauenunio U. Mo snavenmio U,
cornacHo ypasHeHuio (A.3) MOXHO onpeaenuTe HanpskeHne, Heobxogumoe ANA AOCTUXEHUS 3a4aHHON TeMnepaTypsl
o6pasua B koHUe HarpeBa. CoOTBETCTBYIOWEE 3HAHEHNE NO OcK X AaeT NpOAOIKUTENBHOCTL HAarpeBa, Heobxoaumyio aAns
A[ocTukeHun Temnepartypol T, Ecnu Takoi xe pacyeT NpoBecT NO BCem rpadukam HanpspkeHne — BPems Ans OJHOW 1
TOWN e TemnepaTypbl T;, TO MOXHO NONYYUTb AaHHbIE AN NOCTPOSHUA U30TEPMUHECKOro rpaduka, NepecekaroLLerocs ¢
rpacdmkammn HanpsokeHne — Bpems. Ecnv 3ToT pacyeT NOBTOPUTL AN pa3HbIX TEMMepaTyp, MOXHO NOMNY4YUTb OKOHYaTENb-
HYI0 Auarpammy, No KOTOPOW MOXHO onpeaenuTe Napbl 3Ha4eHU Toka Harpeea B amnepax 1 Bpemsl Harpeea B CeKyHaax,
4To6bI HarpeTb obpasew 40 3agaHHoON TemnepaTypbl T,

Ha pucyHkax A.1—A.4 nokasaHsl NPUMEpPbI TAKMX MOINHbIX Auarpamm, NOCTPOEHHbIX Arsi MPOBOAOB C KWITOW HOMK-
HanbHbIM guameTtpom 0,300; 0,315; 0,355 1 0,500 mm.
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PucyHok A.1 — lMprmep rpadvkoB BbIXOAHOE HaMNpsiXeHne — BPEMsi U U30TEPMUYECKMX rpacUKOB 4158 06pa3LoB
NpoBoJa B BUAE MaKeTa CKPYHEHHOW 0OGMOTKM € XKWUIMon HOMUHanNbHbIM aAnameTpom 0,300 mm
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100 °C

~
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0 | | | | | | |
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PucyHok A.2 — lMprmep rpadvkoB BbIXOAHOE HaMNpsiXeHne — BPEMsi U U30TEPMUYECKMX rpacUKOB 4158 06pa3LoB
NpoBoJa B BUAE MaKeTa CKPYHEHHOW 0GMOTKM € KWUIMOM HOMMHanNbHbIM AnameTpom 0,315 mm
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PucyHok A.3 — Mpumep rpachmkoB BEIXOAHOE HAMPSKEHNe — BPEMS 1 M30TEPMUYECKMX rpadomKoB Aris 06pa3uoB
nNpoBoJa B BUAE MakeTa CKPYYeHHON OOMOTKM C KMUMNON HOMUHAIbHbIM AnameTpom 0,355 mm

300 °C

| |
10 20 30 40 50 60 70 tc

PucyHok A.4 — lMpumep rpacukoB BbIXOAHOE HanNpsbkeHne — BPEMsi U U30TEPMUYECKMX rpacuKoB A5 o6pasuos
nNpoBoJa B BUAE MakeTa CKPYYeHHON 0OMOTKM C KUMNOW HOMMHaNbHbIM AnameTpom 0,500 mm
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MpwunoxeHne B
(cnpaBo4Hoe)

MeToab! onpefaeneHus koadduumMeHTa UNKU CUnbl TpeHUsi NPOBOAOB

B.1 O6wme nonoxeHus

HacTosiwee npunoxeHne coaepxuT pekoMeHayemMble AN U3roToBuTenemn u notpebutenen MeTodbl onpeageneHus
ko3 pruneHTa unm cunel TPEHUs NPOBOAOB.

B.2 UcnbiTaHue A. MeTop onpegeneHus ctatuctnyeckoro koaduumeHTa TpeHms

B.2.1 Metoa vcnbiTaHma (ANA KPYrnbIX 3ManvpoBaHHbLIX NPOBOAOB C XWNOW HOMVWHANbHLIM ANaMeTPOM
ot 0,050 oo 1,600 mm BKIIO0Y.)

Cratuueckuin Ko3pULIMEHT TPEHUA | ONPEAENSoT MO Yy HAKMNOHA o NNacTUHLI (CM. pUCYHOK B.1) B MOMEHT
Havana ckonexeHusi brioka no o6pasuy npoeoga. Obpasel NpoBoda CMaTLIBAIOT C KaTYLLKKU Yepe3 oAHy 13 wek. [Nepeg
UCMBITAHMEM BEPXHUE CINIOV MPOBOAA Ha KaTyLKe YOAansaoT, eCrv ero NOBEPXHOCTb rPsidHasi unu noinbHas. OaHy vactb
obpasua NnpoBoaa BeINPAMASIOT U pa3MeLLaoT Ha NNacTuHe, U30rHyB ero BOKPYr CTOEK M 3aKpenuB ABYMS 3axXumamm. I1a
vYacTb obpasua obpasyeT AOPOXKKY CKOMbXeHWs. [pyryto yacTe 06pa3sua KpensT Ha CKonb3silweM Brnoke aHanormyHo.

Brok c o6pa3uom noMeLaT Ha AOPOXKKY CKONMbXEHWs Tak, YTo6bl npoBoga Ha 6noke 1 nnacTmHe nepecekanvce B
MECTE COMNPUKOCHOBEHMSA NOA NPSIMbIM YITIOM.

3aTem nnacTuHy MeaneHHO HaKMoHST (CO CKOPOCTLIO okorno 1 °/c) Ao Tex nop, Noka 6ok He HAaYHeT CKOMNb3UTb
BHM3. B 3TOT MOMEHT MO WKkane MUKCMPYIOT 3HAYEHUE Yrna HakIoHa o.

Cratnyecknii ko3 DPULMEHT TPEHUA onpeaensoT no dopmyne

p,=tga. (B.1)

B.2.2 UcnbiTaTenbHOe YCTPONCTBO

Cxema ncnbiTaTenbHOro yCTpoucTBa NpuBeaeHa Ha pucyHke B.1.

YCTPOWCTBO UMEET MITAcTUHy 2, KOTopas MoXeT ObiTh HAKMOHEHA Ha Yron o BpaweHnem Bokpyr ocu 9. Ha ocHoBa-
HUK 8 ykpenneHa wkana 7 ansi onpegeneHns yrna HaknoHa o, unu koadpduumenta TpeHun tg o.

Ha nnacTtuHe nmetoTesa ycTponcTBa gnsa kpennenusa obpasua nposoaa 3, Hanpumep aABe CTOMKK 5 u ABa 3axuma 6.
MapanneneHble YacTu NPOBOAa AOIKHbLI HAXOAUTLCS Ha paccTosiHuM 110 mm. OHm 06pa3yloT AOPOKKY CKONBXEHUA OT
LUKanbl 4O OCU MIacTUHBI.

Ons kpenneHus obpasua 4 Ha 6noke 7 MeTCs 3aXKMMbI U cTolKW. [MapannenbHble yacT o6pasua AoMKHbI HAaxo-
AnTbCA Ha paccTosiHum 60 mm apyr oT Apyra. Bo n3bexaHue 4ONONHUTENBHOIO TPEHUs pa3mep 6noka AomKkeH ObITb Takum,
YTOObI 32XKMMbI U CTOMKN HAXOAWUMUCh HA HEKOTOPOM PacCcTOsHUM OT NnacTuHbl 2. Macca bnoka gonxHa 6biTb:

- okono 50 r 4nsi NpoBoOAA C XXMIoK HOMUHaInNbHLIM AnameTpom ao 0,150 Mm BKIIoY.;

- okono 500 r 4nsi NpoBOAA C XXUINOK HOMUHArNbHbLIM auaMmeTpoM cB. 0,150 Mm.

Macca 6n1oka npu UcnbITaHUSIX HEMOCTOSAHHA, NOCKONbKY OHA 3aBUCUT OT Macchl o6pasua npoeoaa 4.

Yron HaKknoHa MereHHO 3MEHSIIOT C NMOMOLLIbIO NTEKTPUYECKOTO UITU MEXaHNYECKOTO NPUBoAA.

B.3 WUcnbiTanue B. MepBbi MeTOa onpeaeneHnsi AMHAMNYECKOro Koadg puuneHTa TpeHus

B.3.1 MpuHumnn
KoathhULMEHT TPeHus |1 ; PACCUMTLIBAIOT MO CUne TpeHus nposoaa C npn BO3AENCTBAN Ha HETo rpy3a onpeaenex-
HOW Maccel E no cnegyouei hopmyne

c (B.2)

Ha = 981xE

B.3.2 MeToa ucnbiTaHua

Cxema ncnbiTaTenbHOro yCTponcTBa NpyBeaeHa Ha pucyHke B.2.

OManvpoBaHHbIA NPOBOA NPOXOAUT Yepe3 HanpPaBrsioWMl PONUK U NOATOPMAaXMBAlOLLLEe YCTPONCTBO 3 NOBepX
mMeTannmyeckon nnutel 2. C NOMOLLBIC MOBOPOTHBIX POSIMKOB NPOBOA NPOTSINMBAIOT NOZ NMUTON 2 1 BO3BpaLaloT Ha3aj,
napannensHo NepeoMy npoxody, CHoBa noeepx nnmTbl. C noMowbio npueoga 1 NpoBof, NPOTAIMBAIOT CO CKOPOCTLIO
0,25 m/c. [py3 5 nomewanT Ha NPOXoAsALLUIA NOBEPX NIWTbI NPOBOL U COEANHSIIOT C AATUMKOM U3MEPUTETTSI CUTbl TPEHUS.

HdaTunknamepuTens cunbl TPEHUSI MOXET UMETb NIMHENHbLIN camonucel (AnanasoH namepexnus 1—250 mB), koTopbii
OUKCHPYET N3MEeHeHne 1 o6LLMIA YpOBEHb CTENEHU MMaaKOCTV NPOBOAA Ha 4OCTATOYHO GONbLION AAnWHe.

B.4 UcneitaHne C. Bropoi meToa onpeaeneHus AMHamMmn4eckoro KoadpdmuneHTa TpeHnn

B.4.1 MeTtop ncnbitaHusa (ANA KPYrnbiX 3ManyupoBaHHbIX NPOBOAOB C XNMON HOMUHANbHBIM ANAaMETPOM OT
0,050 go 1,600 Mmm BKrtoY.)

O6pasey npoBogda NpPOTArMBAaT NPU NPUINOXKEHUM UCTbITATENBHOW Harpysku. Cuna TpeHusi cosgaetcs mMexay
NoBEPXHOCTBLIO MPOBOAA M conpuKacaloLwencst MOBEPXHOCTLI0 Groka Harpy3ku 1 permcTpupyeTcst COOTBETCTBYIOLLMM M3Me-
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PUTEMNBHBLIM YCTPONCTBOM. [iuHamMuueckum koshPUUUEHTOM TPEHWSA . 4 ABNAETCA OTHOLWEHNE NOKa3aHUsl U3MEpUTENbHO-
ro yCTponcTBa (B HBIOTOHAX) K Harpyske.

O6paseu NpoBoaga CMATLIBAIOT C KATYLLKU Yepe3 OZHY U3 €€ WEK UNK N3 KOHTelHepa, unn ¢ Gapabana. MNepeg nenbi-
TaHWeM BepXHWUI CNOW NPOBOAA yAansioT, eCrv NOBEPXHOCTL NPOBOAA MPA3HAs MW NblNbHasl.

Wnndosannyo nnuty 7 (pucyHok B.4) yctaHaBnuBalT ropm3oHTanbHO, UCNONb3ysl PerynMpoBOYHLIE BUHTLI U
NONNaekoBLIN ypOBHEMED 8.

YyBCTBUTENBHOCTL SNEKTPOHHOIO AMHamomeTpa 6 (cM. pucyHok B.4) HacTpamBaloT Ha COOTBETCTBYIOLWMIA gnana-
30H, a rpachMyecknini camonucel, — Ha MOMHYIO LWKany NokasaHui ¢ NOMOLWbI0 KannbpoeoyHoro rpysa 9 (pucyHok B.3),
yAOBNETBOPAIOLEro pasmepy UcneITyeMoro npoeoaa. lMocne perynupoBku gatymka u camonucua rpy3s yaansior.

Ecnn ncnonb3syloT MexaHU4Yeckuii AMHaMOMETP, BbIBUPaloT AUanasoH M3MEPEHUsi, COOTBETCTBYIOWMI pasMepy
MCNbITYEeMOro Npoeoaa:

0—0,49 H — ansnpoBopa ¢ xunoi HoMuHanbHbIM gnameTpom o1 0,050 o 0,125 MM BKMIOY.;

0—1,96H » » » » » » cB.0,125 » 1,600 » »

CoOTBETCTBYIOWMM PACTBOPUTENEM OYMLLAIOT KOHTAKTUPYIOLWME C NPOBOAOM NOBEPXHOCTU UCKYCCTBEHHBIX candu-
poB Ha 6noke 5 (pucyHok B.4), nocne yero nx npocyLumBaioT.

AmopTunsupyrouyio nonatky 3 (pucyHok B.4) onyckatot B Macno:

- C MONHbIM NOrPYXEeHUeM Ans NPOBOAA C XXWUIMON HOMUHaNbHLIM gnameTpom cB. 0,224 go 1,600 MM BKIIOY.;

- CNOrpyXeHnem HanonoBUHY A4S NPOBOAA C XNUITON HOMUHaNbHLIM gnameTpom ot 0,050 o 0,224 mm BkItov. Mpo-
BOZA NPONYCKaIoT Yepes Hanpaensiowme yctponctsa 3(pncyHok B.3)n 9(pucyHok B.4) Tak, 4To6bl OH HAX0QUIICS B KOHTaKTe
¢ AByms candmpamm.

MpuknageiBaloT CneayoLMin UcnbiTaTenbHbIA IPy3 4 (pucyHok B.4):

0,98 H — gnsa npoBoaa ¢ XWNon HOMUHarNbHbLIM AnameTpom ci. 0,050 ao 0,071 Mm BKnioY.;

1,96 H » » » » » » » 0,071 » 0,125 » »
5,88 H » » » » » » » 0,125 » 0,450 » »
9,87 H » » » » » » » 0,450 » 1,600 » »

WcenbiTateneHeiv rpy3 4 (pucyHok B.4) nomewaioT Ha nnuTty 7 (pucyHok B.4) npu HyneBom nokasaHum gatumka name-
puTens cunbol TREHNA U ANHaAMOMETpa.

PerynupoBoyHbim ycTporicTBoM T (pucyHok B.4) rpys yctaHaenueatoT napannensHo nnute. Bknioualot gpuratens n
NPUBOASIT UCMbITYEMbIV MPOBOA B ABVKEHME.

HaTsixxHoe ycTponcTeo 2 (pucyHok B.3) aonmxkHo o6ecneyneaTth paBHOMepHOe ABUXEeHNUe NpoBoaa.

Uepes 15 ¢ nocne nycka, B TeHeHNe KOTOPbIX AOMKHBI NPeKpaTMTLCA Konebanns nposoaa, UKCUPYIOT cpeHee 3Ha-
YeHue NoKasaHui AMHaMoMeTpa ¢ TOHHOCThIo Ao 1 H.

Cpeatree aHaveHVe Ko MUNEHTA TPEHUS |, ONpeaensioT no opmyne
W= F (B.3)

d L’
rge F — cpegHee 3Ha4YeHve YCUIUA No NokasaHusim guHamomeTpa, H;
L — wenbiTaTtensHbIv rpy3, H.

B.4.2 UcnbiTaTenbHOE yCTPONCTBO

Cxema ncnbiTaTeneHOro yCTporWcTBa NpuBeeHa Ha pucyHkax B.3—B.5.

TsroBoe yctpolcTBo 7 (pucyHok B.3) ¢ gBuratenem 8 porkHO npoTtarMBaTh obpasel npoeBoda No rnaakon
noeepxHocTn NnnTbl 10 co ckopocTbio 15 M/MWH. Habop rpy3oB 4 (pucyHok.B.4) obecneuvnBaeT NpUNoXeHWe younus B gua-
nasoHe 0,98—9,81 H. KOHTaKTHBIMM anemMeHTamMu rpy3a siBfsioTCA UCKYCCTBEHHbIE candupsl, LLEPOXOBaTOCTb NOBEPXHOC-
TU KOTOPBIX AOMKHA GbiTh He 6onee 0,5 MkM. Pasmepbl candgupoB 1 nx kpenneHue nokasaHbl Ha pucyHke B.5.

WenbiTaTtenbHoe ycTponcTeo nmeet ponuku 3 (pucyHok B.3) u Hanpaensiowme 9 (pucyHok B.4), a Takxke ponuk 7 u
HaTsXXHOe YCTPONCTBO 2 (pucyHok B.3), ob6ecneunBatome Tpebyemoe HaTshkeHne NPOBoAaA.

B.4.3 UamepuTenbHbIN y3en

MamepuTenbHbIV y3en nmeeT SMeKTPOHHLIA U3MepUTErNb CUMbl TPEHWS UMK AaT4YWK U3MEPUTENs CUMbl TpeHus 5
(pucyHok B.3), coBmelLLeHHbIN ¢ rpaduyveckum camonucuem ans hukcaumm Cunbl TpeHUsl. QNeKTPOHHbIA U3MepUTenb 4or-
XeH obecneunBath rpacduyeckyo permcTpaumio N3MeHeHUsl CUMbl TPEHWUA NO BCel AnuHe npoeoga. atuvk namepurens
CUnMbl TPEHUA MeeT AnanasoH namepeHuns yeunusa 0—4,9 H, BxogHoe HanpsixeHne rpadmyeckoro camonveua ot 0go 5 B.
Bpewms cpabaTbiBaHMA B Npegenax BCero gnanasoHa uamepennsa — 0,5 c.

Ha pucyHke B.4 nokazaHo NCnonb30BaHne MexaHU4eCcKoro IMHaMoMeTpa BMECTO 31eKTPOHHOMO AaTHmka U rpagou-
yeckoro camonucua. luHamomeTp 4OMKEeH MeTb AnanasoHsl uamepenus yemnms 0—0,49 m 0—1,96 H.

Cuncrema amoptusauum 3(pucyHok B.4) coctonT 13 nonaTku u KOHTENHEpPA, 3anofHeHHOro Ha rny6buHy 5 Mm Mmacnom,
BA3KOCTb KOTOporo okono 10200 mla - cnpu 25 °C.

Ansa yaaneHns cmaskv nNpy UCMbITAHUM NPUMEHSIIOT COOTBETCTBYIOLLUI PACTBOPUTEb.

B.5 Ucnbitanne D. OnpegeneHne ycunus TpeHMsi MeTOAO0M CKPYYeHHOW napbl

B.5.1 Kpyrnbie amanupoBaHHble NPpOBOAA C XXUNOW HOMWHaNbHbIM AnameTpom ot 0,100 401,500 MM B KnoM.
O6pasel amanMpoBaHHOIO MPOBOAA CKPY4YMBAIOT, Kak Mpu uchibiTaHmu 13 (NpobuBHOE HanpsikeHwe) no 4.4
IEC 80851-5. KoHeL, 04HOro oTpe3ka NPOBONOKM CKPYTKM 3aKPennsiioT B HEMOABUXKHOM 3aXKMMe, K NPOTUBONOMNOXHOMY KOH-
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Ly ApYroro oTpeska yepes, Harnpumep, AMHamMomeTp NPUKNa4LIBaloT yCUIMe, Noj AeCTBUEM KOTOPOro OTPE30K HaunHaeT
CKOINb3UThb, HE Bpalasick. Ycunue, Heobxoammoe AN pasgeneHusi OByX OTPE3KOB, NPUHUMAKT 38 CUIMY TPEHUs CKOMNb-

XeHus.

B.5.2 MpoBegeHne ucnbiTaHUA

O6pasel npoeoaa AnuHoM okono 400 MM cknadbiBatoT Nnononam U CKpyymMBatoT Ha AnvmHe 125 MM, kak NokasaHo Ha
pucyHke B.6. Ycunue, npuknagsiBaemoe K nape npy CKpy4MBaHum, M YMCIO KpyHeHul ykasaHsl B Tabnuue B. 1.
MeTnto Ha KOHLE CKPYHYEHHOro yvacTka pa3pe3arT B ABYX MecTax, YTobbl obecneunTe MakcrMarnbHoe paccTosiHne
MexXay paspe3saHHbiMU koHUamu. MNpr pazgeneHun oTpe3koB NPoBoAa cneayeT n3beratb peskux U3armnboe nnu noepexae-
HUA N30MNAUMU Ha CKPYYEHHOM YHaCTKe M HECKPYYEHHbIX KOHLAX.
KoHeL oaHOro oTpeska HageXHOo 3aKpenrsioT B 3aKUMe, 8 K NPOTUBONOMNOXHOMY KOHLY ApYroro oTpeska npuknagpl-
BaloT ycunue, obecneudnBasi CKoNbXeHue oTpeska 6e3 BpalleHus. McneiTaHne npoBoaAT Ha Tpex obpasuax.

Tab6nwuya B.1— MNapameTpbl CKpy4eHHOW Napbl

HomuHaneHBIN AMameTp Xunbl, MM

Yeunue, npuknagsisagmoe K nape

Yucno kpydeHuin Ha anuHe 125 mm

npoeoaa, H
Ce. 0,10 pgo 0,25 Bkrtou. 0,85 17
» 0,25 » 0,315 » 1,40 15
» 0,315» 0,400 » 2,40 13
» 0,400 » 0,500 » 3,40 12
» 0,500» 0,710 » 6,00 11
» 0,710 » 0,800 » 8,50 10
» 0,800» 0,900 » 10,00 9
» 0,900» 1,000 » 12,50 8
» 1,000» 1,120 » 15,00 7
» 1,120 » 1,250 » 20,00 6
» 1,250» 1,500 » 27,00 5
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Bug ceepxy
1— 6nok; 2 — nnactuHa; 3,4 — obpasel npoBoaa; 5 — cToiku; 6 — 3axuUMbl; 7 — LWKana; 8 — ocHoBaHue; 9 — ocb

PucyHok B.1 — WcnbiTaTenbHoe yCTPOCTBO AN1S ONpeeieHns cTaTuyeckoro KoadguumneHTa TpeHmus
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Bug ceepxy
1 — npuBog; 2 — nnuTa; 3 — NoATOpMaxusatoLLee yCTPOUCTBO; 4 — U3MEPUTENb CUSbl TPEHUS; 5 — rpy3

PucyHok B.2 — WcnbiTaTensHoe yCTpONCTBO A4S onpeaeneHna AMHaMUYeckoro kosdduumneHTta TpeHmns
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Bup ceepxy

1 — ponuK ans paamoTku; 2 — HaTSDKHOE YCTPOWCTBO; 3 — HaNpaBnsiioLue ponuku; 4 — perynupoBOYHbI BUHTLI; & — AaTymk name-
puUTENs CUNbl TPEHUN; 6 — NONNaBKOBbIN ypoBHEMEP; 7 — TATOBOE YCTPOWCTBO; 8 — fABUraTenb; 9 — KanubpOBOYHbLIN IPys3;
10 — nnuTa (CocToALan U3 ABYX YacTel B 3aBUCUMOCTU OT IMaMeTpa nposoga)

PucyHok B.3 — VcnbiTaTenbHoe yCTPONCTBO Ans onpeaeneHns AMHaMM4ecKkoro koadduumneHTa TpeHus
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Buga ceepxy

7 — perynvMpoBOYHOE YCTPOINCTBO; 2 — PEeryIMpoBOYHbIE BUHTLI; 3 — cucTeEMa amopTusaunm; 4 — umcnbiTaTesnbHbIN rpy3s; 5 — 610K
Harpysku (CM. pucyHok B.5); 6 — guHaMoMeTp; 7 — nauTa; 8 — NoniaBKOBbLI ypOBHEMEP; 9 — Hanpasnsowme

PucyHok B.4 — Cxema ro/I0OBHOM YacTu UcnblTaTeNbHOro yCTpOVICTBa C MeXaHn4eCckmnm gunHamMmomMeTpom
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1 — NpUTYNNEeHHbIe YIIbl, 2 — NOBEPXHOCTU MIOCKUE U NaparnnesnbHble; 3 — UCKYCCTBEHHbIN candup

PucyHok B.5 — briok Harpy3ku ¢ candupamm

PucyHok B.6 — CkpyueHHbIn obpasel
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[1] IEC1033:1991
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MpunoxeHne C
(cnpaBo4Hoe)

Bubnuorpadua

MeToabl UCMbITaHWUIA MO ONPEAENEHMNI0 NPOYHOCTU CLENNEHUSI KOMMAYHANPYIOWMX COCTABOB C 3Marm-
POBaHHbLIM MPOBOAOM
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefeHUsA 0 cCOOTBETCTBUU MeXrocygapCctBeHHbIX CTaHOAPTOB
CCbINTOYHBIM MeXAYHapoaHbIM CTaHAapTamMm

Ta6nwuuya JAA

0O603HaYeHNe 1 HAMMEHOBAHUE CChINOYHOTO CreneHb 0603HavYeHe U HAaUMEHOBaHWe COOTBETCTBYIOLLEro
MEXOYHapoOHOro craHgapTa COOTBETCTBUA MEXrocyapCcTBeHHOro ctaHaapra

ISO 178 lMnactmaccel. MeTtoa ucnbiTa- IDT [OCT 4648—71 lNnactmaccel. Metog ncneltaHms
HUS Ha CTaTUYECKWIA M3rnd Ha cTaTuyecknin narnd

IEC 60851-1:1996 lMpoBoga 0GMOTOM- IDT FOCT IEC 60851-1—2011 MNpoBoga 06MOTOUHbIE.
Hble. MeToapbl ncnbiTanuin. Yacts 1. O6wme MeTtoapbl ucneitTanuii. Yacte 1. O6wme nonoxeHus
NoNOXeHns1

IEC 60851-2:1996 lMpoBoga 06GMOTOM- IDT FOCT IEC 60851-2—2011 MNpoBoga 06MOTOUHbIE.
Hble. MeToabl ncnoitTaHun. Yacts 2. Onpege- MeTtogbl neneitanmi. Yacte 2. Onpegenenuve pasme-
NeHne pa3mepoB poB

IEC 60851-5:1996 lMpoBoga 0GMOTOM- IDT FOCT IEC 60851-5—2011 MNpoBoga 06MOTOUHbIE.

Hble. MeToabl ucnbiTaHui. Yactb 5. 3nekr-
pryeckue CBONCTBA

MeTtogpbl ucnoitaHmi. Yacte 5. Onektpmyeckne CBOW-
cTBa

MpumedyaHune—B HacTosiwel Tabnuue NCNONbB30BaHO crieyolee ycroBHoe 0603Ha4eHne CTeneHn cooT-

BETCTBUS CTaHOAPTOB:
- IDT — ngeHTUYHbIE CTAHAAPTDI.
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