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FTOCYOLAPCTBEHHBI I CTAHOLAPT POCC UACKOW ®EAE PALUNMU

MpoBoga 06MOTOYHbIE
METO/bl NCMbITAHUN

YacTtb 3
MexaHn4eckne CBONCTBa

Winding wires. Test methods.
Pan 3. Mechanical properties

[ata BBegeHns 2002—07—01

1 O6nacTb NpUMeEHeHKs

HacToswuii cTaHgapT ycTaHaBnivMBaeT TpeboBaHMA K MeToAaM MCMblTaHWIi 06MOTOYHbLIX NPOBOLOB
(fanee — nNpoBOAOB) MO ONPEAENEeHUI0 UX MEXaHWYeCKUX CBOMNCTB.

CTaHAapT yCTaHaB/MBAeT CieAytolme MeToAbl UCMbITaHWIA:

- UCMbITaHWe 6 —YJIMHEHVIE;

- ucnblTaHmwe 7 —ynpyroctb;

- ucnbiTaHne 8 —rubKoCTb U aaresus;

- ucnbiTaHMe 11 —CTONKOCTb K UCTUPAHUIO;

- ncnbiTaHne 18 —cknenBaHWe NoA AeCTBMEM HarpeBa AN PacTBOPMTENS.

Onpefgenexns, obLme yKasaHUs No MNPOBEAEHWIO UCMbITAHWI U NOAHbLIA MepevyeHb MeTOA0B UCMbI-
TaHunii npoBogoB npmeeaeHbl B8 FOCT P M3K 60851-1.

2 HopmaTuBHbIE CCbIIKN

B HacTosWweM cTaHfapTe MCMO/b30BaHbl CCbINIKA Ha CnefyoLlue cTaHaapThbl:

FOCT 4648-71 MnacTtmaccbl. MeTof UCNbITaHNSA Ha CTAaTUYECKUIA N3rnMo

FOCT P M3K 60851-1—2002 [MMpoBoga 06MOTOYHbIE. MeToabl UcnbITaHWl. YacTe 1. O6wwue
NMONOXeHNA

FOCT P M3K 60851-2—2002 MpoBoga 06MOTOYHbIE. MeToAbl UcnbiTaHuiA. YacTb 2. OnpefeneHne
pa3Mepos

FOCT P M3K 60851-5—2002 MNMpoBoaa 06MoTOUYHble. MeToAbl UCMbITaHWA. YacTb 5. dnekTpuyeckue
CBOWiCTBa

3 WcnbiTaHue 6. YanvHeHve

3.1 OTHocuTenbHOE YA/ IMHeHVe NP paspblse

OTHOCUTENIbHOE Y/INHEHNE —3TO YBe/IMYeHNe [i/INHbI, BblpaXeHHOe B NPOLIEHTax OT NepBoHavasb-
HOW 4NVHBI.

O6bpasel, nposofa B BUAe NPSMOro OTpe3Ka pacTArMBalT [0 paspbiBa >XUbl CO CKOPOCTbIO
(5 = 1) Mmm/c Ha yCTaHOBKe A1 U3MEPEHUA YAJIMHEHNS NN UCMbITAHUA Ha PaspbiB MPY UCMbITYEMON ANNHE
o6pasya 200—250 mMM. JTnHeliHOe yBenuyeHne AnWHbI 06pasia nMpyu paspbiBe BbipaXKatoT B MPOLEHTax oT
nepBOHa4YanbHON UCMbITYEMOW [/INHBI.

McnbiTaHe NpoBOAAT Ha Tpex o6pasuax. PUKCMPYIOT NOnyyeHHble 3HauyeHus. CpefHee 3HauyeHue
pesynbTaToOB TPeX W3MePeHWi NPUHUMAIOT 3a OTHOCUTENbHOE YANUHEHME NPU paspbiBe.

3.2 TpoYHOCTb NPU pacTsHXKeHUN

MpPOYHOCTL MPU PaCTAXKEHUN —3TO OTHOLUEHMWE YCUINA NPU paspbiBe NMPOBOJA K ero nepsoHavab-
HOMY CeYeHuI0.

Oobpasel, NpoBoJa pPacTArMBaltOT [0 pa3pbiBa >KUMbl CO CKOPOCTbiO (5 = 1) MM/C Ha ycTaHOBKe [34

M MaHwve odrumanbHoe
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UCNbITAHUS Ha pa3pbiB, (UKCUPYIOLWEA Ycuane npu paspbiBe. VcnbiTyemas ganHa ob6pasHa Jo/mKHa ObiTb
200- 250 mm.

VcnbiTaHne NpoBOAST Ha Tpex o6pasuax. PUKCUMPYHOT NepBOHa4anbHOE CeYeHWEe U TPU 3HAYEHUN
ycunus npu paspbiBe. CpegHee 3HauYeHMe OTHOLUEHUS YCUAUA NpU pas3pbiBe NPOBOAA K €ro nepBoHavab-
HOMY CEUYEHMIO MPUHUMAIOT 32 NPOYHOCTb MPU PACTSKEHUMN.

4 VcnbiTaHne 7. YNpyroctb

Ynpyroctb - 3TO Yron oTAauu, M3MEPeHHbIV B rpagycax nocine HaMOTKW NpPOBOAa B BUAe crnvpanv
WA nocne ero narnba Ha onpefeneHHbIn yron.

4.1 Kpyrnble NpoBoga C >WMoA HOMMHaNTbHBbIM AnaveTpom oT 0,080 o 1,600 MM BK/IHOY.

411 MpuHUUN UCNbITaHUA

O6pa3seH nNpoBoja B BUAe NPAMOro 0TPe3Ka HamaTbiBatOT NATbIO BUTKAMU BOKPYT OMpaBKK, AnaMeTp
KOTOPOM W HaTsXXeHUWe, NMPUKNaAbiBaeMoe K NPOBOAY NP HaMOTKe, YKa3aHbl B HOPMATUBHbIX AOKYMeHTax
Ha KOHKpeTHble nposofa. [lokasaTtenem ynpyroctu ABASETCA Yron pacKpyumBaHWUA KOHLA NATOro BUTKA
o6pasua nposoja.

412 WcnblTaTenbHOE YCTPOWCTBO

McnblTaTenbHOe YyCTPOIACTBO MPeACTaBleHO Ha pUCyHKe |. Pasmepbl onpaBKuM NpUBEAEHbl Ha PUCYH-
Ke 2 n B Tabnnue 1.

Tab6nuya 1—Pa3vepbl onpasky Ang UCMbITAHUA HA YNpyrocTb
B munnvumeTpax

[aveTp* Pa3mepb!
OnpaBKy
a b c d e /
5.00 7.50 2 0,30 0.05 013
7,00 6.0 0.40 0.07 0,18
' 9.00 %
10.00 : 0.60 0.10 0,25
1250 40 0.80 0.14 0.35
19.00 10.00 11.00 45 120 0.20 0,50
25.00 12,50 2,00 0.28 0,70
37,50 12,50 1450 47 2.40 04U 1.00
50.00 1750 50 3.00 0.80 2.00

* o AHY KaHaBKW, eC/ii OHa MMEeeTCs.

CnupanbHaa KaHaBKa, NMoKasaHHasA Ha PUCYHKe 2. M03BONAeT 06/erynTb HAMOTKY, HO ee Hannume He
0653aTeNbHO. [IMCK CO LWKanoi (CM. pUCYHOK 1) UMeeT 72 fieneHns ANs CHATUSA NOKasaHWii, COOTBETCTBY-
OWNUX OMpefjefleHHOMY 4WC/y rpafycoB, Ha KOTOpPble OTK/IOHAETCA KOHeL MOoC/efHero BMUTKa MpoBOAa,
HaMOTaHHOrO Ha OMpaBKy MATbIO BUTKaMU.

413 MpoBefgeHNe uncnbolTaHud

OnpaBKy YCTaHaBNVWBaKOT B FOPU30HTaNbHOM TOMIOXKEHUN W 3aKPEMNAT Tak, 4TOoObl nas wunm
0TBEpPCTUE ANA 3aKpensieHns nposoja COOTBETCTBOBANM HYNeBOW OTMeTKe Ha wKane. OnpaBka [O/KHA
ObITb MpUCbINaHa TalbKOM AN NpefoTBpaLleHns NPUAMNAaHNS K Hell mpoBoja.

3afjaHHOe HaTsXeHWe MpAMOro oTpeska MpoBoAa AAVHOW 1 M CO34al0T rpy30M, MPUKPENIeHHbIM K
0flHOMY KOMHY nposofa. PYKOATKY 0CBOGOXAAOT ANA BpalleHWs onpasku. [lpyroii KoHel, nposoja
MOMeLLaloT B Na3 Win OTBEpPCTME TaK, YTO6bl OTPE30K NPOBO/AA AOCTATOYHON A/MHBI BbICTYNan C Apyroi
CTOPOHbI OMNpaBKK, a NPOBOJ MAOTHO MNpuneran K Heli. Fpy3 MefneHHO OMyCKaloT, Y4TOObl MPOBOA HUXe
OnpaBKW pacrnonoxuies BepTUKanbHO; HYNb LWKabl 1 Na3 WAK 0TBEPCTUE JOMXKHbI ObITb BHU3Y.

CB06OAHbIi KOHEl MpoBOAa HafeXHO 3aKpennsaloT, ONpaBKy BpaljaloT MPOTUB YAcOBOW CTPeNKu
(ecnn cMOTpeTb CO CTOPOHbI LIKa/bl) 40 TeX Nop. NoKa Ha Hee He OyfyT HamMOTaHbl MATb MOJIHbIX BUTKOB
nposoda. OnpasKy NMPOAO/KAKOT BpaLlaTh fia/ibLie 0 TeX NOpP, NOKa HY/Mb Ha LWKane He OKaXeTCA B BEPXHEM
NONOXEHUN. 3aTeM PYKOATKY (PUKCUPYIOT B 3TOM NONOXeHWU. MpoBOJ Ha ONpaBKe 3aKpennsatoT, HarpysKy

D
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1 —onpaBka; 2 - mini gna pukcaumm onpaskn: 3, 4 — pukcatopbl; 5 — onopkam nnactuka; hn - wkana

PucyHOK | — McnbiTaTenibHoe YCTPOMCTBO AN ONpefeneHns ynpyroctu

PucyHOK 2 — KOHCTpYKLMA 1 pasMepbl Onpasku

CHUMaIOT 1 NpoBog 06peTaldT NPUMEPHO Ha 25 MM HUXEe KOHLa nAToro BuTka. KoneH npoBoga 3arnbatot
B BEPTUKA/IbHOM MOJMIOXKEHUN M COBMELLAIOT C HYyNeM Ha LuKane, 4Tobbl OH BbIMOMHAN PO/b YKasaTens.

CneBa 0T KOHLa NpoBoAa NOMeELLaT KapaHAall MAW COOTBETCTBYIOLWMIA MHCTPYMEHT, YTO6bI Mpea-
0TBPaTUTL NPEXAEBPEMEHHOE pacKpyumnBaHue. 3aTem fal0T BO3MOXHOCTb MPOBOAY MeA/IEHHO Pa3mMoTaThCs
6€e3 pbIBKOB.

MpumMmeuyaHue —Ipy PacKpyuMBaHUM NPOBOAA PLIBKOM MO/YHAtOTCS OLUMGOUHbIE Pesy/bTaTbl.

3aTem OnpaBKy W LiKany CHMMaKT ¢ huKcaTopa M BpalLaloT MO 4acoBON CTpeske, YTOObI NpMBECTU
yKasaTenb B BePTMKaNbHOE MoMoXeHue. MNMokasaHWe Ha LKane, OTMEYEHHOe yKa3aTerneM, AaTaeTcs 3Haue-
HVem yrna oTgaun nposoga. B cnyyae 0co60 ynpyrmx npoBoAOB yKasaTeslb MOXET NOBepHYTbCA 60nee yem
Ha OAWMH MOMHbIK 060poT. Torga K NoKasaHWo Ha LWKaTe Heo6Xo4MMO NpuBaBUTb YMCNO 72 Ha KaXKAbll
MOMHbIA 060POT PacKpyyMBaHUA.
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McnbiTaHne NpoBoAAT Ha Tpex o6pasuax. PUKCUMPYIOT MOMyYeHHble 3HavyeHus. CpefHee 3HavyeHue
pe3ynbTaToB TPeX U3MEPEHUA NPUHUMAIOT 3a BENUYUHY YNPYrocTu.

4.2 Kpyrnble NpoBOAa C XKW/I0i HOMMHA/IbHBIM AaMeTPoM cB. 1,600 MM 1 NPAMOYro/ibHble NPOBOAA

421 MpuHUKUN MCAbITA HUA

O6pasey, nposofa B BMAe NPAMOro oTpe3ka usrubawoT nog yrnom 30*. [lMokasaTenem ynpyroctu
AB/IAGTCA 3HAYEHWe yrna oThayn Nocne CHATUA Harpysku.

422 NcnblTaTenbHOEe YCTPOMNCTBO

McnblTaTenbHoe yCTPOCTBO (CM. PUCYHOK 3) MMeEeT fjBa 3aXMMa: NOABWXKHbIA | N HEMOABUXKHBIN 2,
a TaKXe rpagympoBaHHbI cermeHT 5 ¢ geneHusmu 4vepes 0,5" B npegenax 0 —30". pagynpoBaHHbI
CErmMeHT npeAcTaBnseT co60i Ayry, pacnonoXeHHY B NepneHANKYNAPHONA MAOCKOCTU NO OTHOLWEHUIO K
3aKMMaloLWMM MOBEPXHOCTAM. Ero uUeHTp pacnosiodkeH Ha BHELWHEM Kparl HEeMoABMXHOI0o 3axuma 2.
Pblyar, Touka onopbl KOTOPOro Haxo4MTCA B LEHTPE AYrW, MOXET ABUraTbCsl B BEPTUKaNbHON MAOCKOCTH
BAO/b rPajynpoBaHHOr0 CErMeHTa.

Pblyar fo/mKeH uMeTb yKasaTenb WAWM CTPeNiKy [fns OnpefesieHnUa yrna oTtgavn. Ha pblyare c
MWANUMETPOBO LWKaNoi ANNHOW okono 350 MM, Hayano KOTOPOI coBnajaeTt C TOYKO OMOPbI, pacnono-
XEH MON3YHOK 4 C 3a0CTPEHHbLIM KOHLIOM.

1— NOABMXHbIA 3aXUM: 2 — HENOABUXHbIA 3aXMM. Jl— LeHTP rpajynpoBaHHOro cermeHTa, 4 - MNON3YHOK:
5 —rpajyvpoBaHHbIi CermMeHT; 6 — nosuuna | peiyara: 7 - no3uymus 2 peivara: 8 —obpasely nponosa,
9 — nosnyusa 3 pelvara. 10— yron otgaumn

PyicyHOK 3 — VcnbITaTe/bHOe YCTPOCTBO /19 OMpeaeneHns yrpyroctu
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423 O6pasey

O6pasel, nNpoBoja ANMHOA He MeHee 1200 MM CMaTbiBalOT C KaTyLWKU C BO3MOXHO MEHbLLUUMUN
Aedopmauunamu. 3aTem ero BpyUYHyH0 BbINMPSMAAIOT W pa3pe3atoT Ha TPW 0Tpe3ka AANHOW 400 MM KaxXfbliA.
Mpy BLIMPAMAEHUM He AOMYCKaeTCA YA/NMHeHUe obpas3ua C MOMOLLbI KakKuMX-nnb60 mpucnocobneHuii.
CnepyeT n3beratb U3NULWHEro u3rnbaHua nNpoBoga, YTobbl CBECTU K MUHUMYMY MeXaHW4eckoe YrnpouHe-
Hue.

424 MpoBefeHne wucnbTaHUA

[vameTp van ToNWMHA XWbl NPOBOAA, YMHOXeHHble Ha 40. onpefenstoT NONOXKEHMe NON3YHKA Ha
pbiyare. O6pasel, 3aKpenafoT Mexay 3aXumamn BO M3bexaHue ero BbiCKanb3biBaHUs. ObpaseL, ycTaHaB-
NNBAIOT B rakOM MOMOXEHWUN, YTOObI ero n3rnb NPoOMCXOAMN B TOM >Ke HanpasiaeHUMU, B KOTOPOM NPOBOS
6bln1 HaMOTaH Ha KaTywky. [JnnHa cBo604HOr0 KOHLa 06pasua AOoMKHA BbICTYNaTh 3a 3a0CTPEHHbINA Kpaii
nonsyHka Ha (12 = 2) mm.

C noMoLLbi0 pblyara, HauMHas ¢ MCXo4HOW nosmuum | (oTmeTka Ha wkane 30'), NpoBog usrmnbatoT
Ha 30" go nosmuymn 2 (oTMeTKM Ha wkane 0") B TeyeHne 2—5 c. O6paseL, BbIAEPXXUBAKOT B NO3NLUK 2 He
6onee 2 c. a 3aTem BO3BpaLLalOT B 06pPaTHOM HampasleHUU C TOW e YrNoBOi CKOPOCTbIO, C KOTOPOM OH
6bln M30THYT, MOKa 3a0CTPEHHbI KOHel, Non3yHka 4 He oToigeT OoT obpasua nposofa. Pbluar cHoBa
NMOAHMMAIOT [0 TeX Nop, MoKa KOHeL, NOA3YHKa He KOCHeTcs obpaslia NpoBoja, He u3rnbas ero.

B aToM nonoXeHuu ykasaTesb Ha pbluare OyfeT MokKasbiBaTb 3HAYEHME YyTna OTAa4YM Ha LuKane
cermeHTa 5 (mosuyma 3 pblyara).

McnbiTaHe NpoBoAAT Ha Tpex obpasuax. PUKCMPYIOT NOAyYeHHble 3HayYeHus. CpefHee 3HayeHue
pe3ynbTaTtoB TPexX W3MePEHU NPUHUMAIOT 3a Yron OTAauu.

5 WcnbiTaHue 8. TMOKOCTb W aaresus

TMBKOCTb 1 afresns oTpaarT CMOCOOHOCTL NPOBOAA BbIAEPXMBATb PACTSXKEHME, HAMOTKY, U3rnéa-
HWe Unn cKpyymBaHue 6e3 06pa3oBaHNA TPeLMH Ha U30AALUN N CHWKEHNA ee aaresunu.

5.1 VcnbiTaHNe HAMOTKOM Ha CTEPXKeHb

511 Kpyrnble nposBofja

O6pa3sel, NpoBoja B BMAe NPAMOro OTpe3ka HamaTblBatOT AeCATbI0 MAOTHBIMU COMpPUKacakLWwmMmcs
OpYyr C ApPYromM BMTKamy Ha MOMMPOBAHHbIA CTEPXEHb, AWameTp KOTOPOro ykasaH B HOPMaTUBHOM
OOKYMEHTe Ha KOHKpeTHbl/i npoBoA. YactoTa BpauieHus cTepxHs — 1—3 ¢ 1 HatsxeHue nposoga
BOMKHO o6ecrneynBaTb €ro MOCTOSIHHbLIA KOHTAKT CO CTepHeM. [puW HaMOTKe MpOBOA He [O/MKEH
BbITATMBATLCA WM MepekpyYnBaThCs. VICMONb3YHOT COOTBETCTBYIOLLEE UCNbITATE/IbHOE YCTPONCTBO.

5.1.1.1 Kpyrnble aManMpoBaHHble NPOBOAA C XKW HOMUHANLHLIM AnameTpam Ao 1,600MM BKAtOY.

Ecnu B HOPMATVBHOM [OKYMeHTe Ha KOHKPeTHbI MpoBOj yKa3aHa Heo6X04MMOCTb NpeABapuTeib-
HOro pacTsXeHus NPoBofa nepef, HAMOTKOW Ha CTePXXeHb, NPOBOJ, ClefyeT pacTAHYTb [0 YCTAHOBAEHHOTO
3HayeHus cornacHo pasgeny 3. Nocne HaMoTKKM o6paseL, OCMaTPMUBAIOT Ha HanUuue TPEWUH B U30NALUM
npu yBennyeHUn, ykasaHHoM B Tabnuue 2.

Tabnuua 2—YBennyeHre npu NpoBepke HAMUNN TPELLMH

HOMWHabHBIA AvaveTp XWbl, Vbl KparLukrb yBenmieHmmn™
[Jo 0.040 Bk/itou. 10-15
Cs. 0.040 go 0.500 Bk/ItOu. 6-10
* 0500 . 1,600 . 1-6

*OZHOKPATHOE YBE/IMUeHe COOTBETCTBYET HOPMaIbHOMY 3PEHUIO 683 NPUMEHEHUS YBENMUUTENbHBIX MPUBOPOB.

McnbiTaHne NpoBOAAT Ha Tpex obpasuax. @UKCUPYIOT Hanuume AN OTCYTCTBUE TPELUUH.

5.1.1.2 Kpyrnable NpoBoga ¢ BONOKHUCTOI n3onsauueit

O6pasey, NnpoBoga nocne HaMOTKM Ma CTEPXEeHb OCMaTpuBalOT 6e3 MPUMEHEeHWUsS YBENNUYUTENbHbIX
npm6opoB MM Npu 6-KpaTHOM YBeNIMUYEHWWN HA HaNW4Me MPOCBETOB B M30ALUN [0 XUNbI.

McnbiTaHWe NpoBOAAT Ha Tpex 06pasuax. PUKCUMPYIOT Hann4vme Uan oTCYTCTBUE NPOCBETOB A0 XWUbI.

5.1.1.3 Kpyrxblii NpoBoA C .Ma3eB0O-BONOKHUCTON WLLIXLLKEN

O6paseH npoBofa Nocne HaMOTKW Ha CTePXeHb OCMAaTpuBaloT 6€3 NPUMEHEHUS YBENUUUTENbHbIX
npnMo60opoB NN NpU 6-KPAaTHOM YBEIMYEHUW HA HaNNYME MPOCBETOB B M30ALUN L0 XUNbl UK [0 IMASIEBOTO
cnos.
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McnbiTaHne NpoBOAAT Ha Tpex o6pasuax. PUKCUPYIOT HaMUne Uam OTCYTCTBUE NMPOCBETOB A0 XWU/bI
WAK [0 3ManeBoro Cnos.

5.1.1.4 Kpyrnble NnpoBoja ¢ NNEHOYHON n3onsaLmeit

O6bpasey, NpoBoga nocne HaMOTKW Ha CTepXeHb OCMaTpuBalOT 6e3 MPUMEHEHUS YBENUUYUTENbHbIX
nNpnm6opoB UK NPU 6-KPaTHOM yBENMYEHUWN HA Hanu4yne NPOCBETOB B U30NALMMW [0 XWUbl UAN PACCNOEHUA
n3onauuu.

McnbiTaHe NPOBOAAT Ha Tpex obpasuyax. PUKCUPYIOT Hannumne uam OTCYTCTBME MPOCBETOB [0 XUNbI
W PaccnoeHns U30NAaunu.

512 MpamMoyrofnbHbLe NpoBOAa

O6paseH npoBoja B BMAE MPAMOro oTpeska AAuHOW okono 400 mm um3rmbawT Ha 180" B ABYX
HanpaBNeHUAX BOKPYr MOJSIMPOBAHHOIO CTEPXHA, AMaMeTp KOTOPOro yKasaH B HOPMAaTWBHOM [OKYMEHTe
Ha KOHKPEeTHbI NpoBOf, A0 NpUAaHna 06pasLly BbITAHYTON S-06pa3Hoi opmMbl. MpAMOi yyacTok npoBoja
mexay Li-06pasHbiMW KOHLAMK [LO/MKeH ObiTb He MeHee 150 mm. CnegyeT o6ecneunTb OTCYTCTBME Ha
06pasLe KOpobneHUin 1 OTKIOHEHWNA OT paBHOMEPHOr0 u3rmba. YCTpoicTBo Ans n3rnba npescTaBfeHO Ha
pUCyHKe 4.

/| —onopHas cTOiKa; 2 - bINMYHOE KONMK CTEpPXHA: J - CTEpPXEHb; ¢ - raiika Gapawek;
S —06pnArmM: 6 —WapuKOBbIA HaNWWUNUNK; 7. 8 — pblyarn

PycyHOK 4 — YCTpOIACTBO A5 UCNbITaHUS HAMOTKOI Ha CTepXKEHb

Mocne n3rnbos n3onALM0 ocmMaTpuBaroT npy 6—10-KpaTHOM YBeIMYEHUWN Ha Hanuyue TPewuH Ha
3Ma/IMpoBaHHbIX MPOBOAax, MPOCBETOB B U30MALMW A0 XWNbl WUAW 40 3ManeBoro €08 Ha NpoBofax C
BOJIOKHWUCTOW M3015LUMelN, NPOCBETOB B M30NALMM [0 XWUNbl UAW PACCNOEHUS M30NALMM Ha NpoBOdax C
NMEHOYHOW n3onaymen.

VMcnbiTaHnio nogBepratoT wecTb 06pas3yos: Tpu —nnawms (No ToAwmHe), Tpu —no pebpy (no
WwnpurHe). GUKCUPYIOT HanUMuymMe UAU OTCYTCTBME TPELIWH WKW PacclioeHWid, NPOCBETOB B U301ALMM [0
XWUNbl UAN 3MANeBoro €08 B 3aBUCUMOCTM OT TuUMa NPoBOja.

5.1.3 [MpoBog Ny4KOBOWA CKPYTKK C MOKPbITUEM

O6pasen nNposoja B BUAe NMPAMOro OTpe3ka HaMaTbliBalOT JECATbIO NAOTHLIMYA BUTKaMW Ha Moaupo-
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BaHHbI/i CTEPXXEHb, AVAMETP KOTOPOr0 YCTaHOB/AEH B HOPMAaTUBHOM [OKYMEHTe Ha KOHKPETHbI MPOBOA,
C ycunuem, ykaszaHHbiM B 3.2.5.3 TOCT P M3OK 60851-2. lomKHbl 6bITb NPUHATHI Mepbl, NPeAoTBpaLLat-
Wmne 3akpyuymBaHue obpasua nNpu Kaxgom 060poTe BOKPYT CTEPXHA.

Mocne HamoTKM o6pasel, OCMaTPMBAIOT 6e3 NPUMEHEeHWUA YBeNNUYNUTENbHbIX NPUOGOPOB Ha Hanuuune
packKpbITUI NOKPbITHA.

McnbiTaHne NpoBOAAT Ha 0g4HOM o6pasue. PUKCUPYIOT LLeNOCTHOCTb MW HapyLleHWe HeNpepbIBHOC-
TW NOKPbITUA.

5.2 WcnbiTaHye pacTsbkeHueM (415 KPYrbIX SMaMpoBaHHbIX MPOBOAOB C XXW/OA HOMUHANbHBLIM Aua-
MeTpom cB. 1,600 mm)

O6pasel, NnpoBoja B BUAe NPAMOro oTpe3ka pacTArnBatoT B COOTBETCTBUM C pasfenom 3 40 yCTaHOB-
NEHHOr0 M HOPMaTMBHOM [JOKYMEHTE Ha KOHKPeTHbI/i NpoBOA yAnunHeHus. [ocne pacTsxeHus obpasel,
ocMaTpuBaloT 6e3 NpYMeHeHUa YBENUYUTENIbHbIX MPUOOPOB UK Npu 10-KpaTHOM YBENIMYEHUN HA Hanu4yue
TpewmH unu noTepu agresuu.

McnbiTaHne NpoBOAAT Ha Tpex o6pasuax. PUKCUPYIOT HaMuMe Uan OTCYTCTBME HA NMPOBOAE TPELLUH
n/vnun noTepro aaresvn.

5.3 WcnbiTaHue pbIBKOM (A5 KPYT/bIX 3Ma/IMpOBaHHbIX MPOBOAOB C XKWO0N HOMVHa/IbHBIM AVaMeTPOM
40 1,000 Mm BK/HOY.)

O6pasel, NpoBofa B BUAe NPAMOro 0TPe3Ka 3aKpenaaiT Mexay KAVUHOBUAHLIMU 3aXUmamy UChbl-
TaTeNbHOro ycTpoicTea (CM. pUCYHOK 5), paccTosHue Mmexay KoTopbiMu 200—250 MM, W pacTarusaroT
PbIBKOM A0 paspbiBa WUAW YAJIMHEHWS, 3HaYeHMe KOTOPOro YCTAHOB/IEHO B HOPMaTMBHOM [OKYMEHTe Ha
KOHKPETHbI NPOBOA.

Mocne yanuHeHns o6paseL, 0CMaTPUBAOT Ha HaMYKE TPELLWH MW NOTEPIO afre3un npu yBennyeHun,
yKasaHHOM B Tabnuue 2. KOHHbl pa3opBaHHOro MpoBoja ANUHOW 2 MM NpPW OLEeHKe pe3ynbTaToB He
YUNTLIBAIOT.

VcnblTaHMe NpoBOAAT Ha Tpex obpasuax. PUKCUPYIOT Hanu4yMe Ha NPOBOAe TPELUH U/Unun noTepro
aaresnu.

J — KNWHOBUAHbBIE W M Hbl: 2 — HEMOABUXHbINA UXUM; Jl —pblyar; ®— yCTaHOBNEHHOE YANNHEHME:
5 — perynupyembiii orpaHnuntens: 6 - o6parcu

PrcyHoK 5 —YCTpoiicTBO ANS UCbITAHWW PbIBKOM
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5.4 WcnbiTaHne Ha oTcnavBaHve (AN8 KPYI/bIX 3MasvMpOBaHHbIX MPOBOAOB C XXWAOA HOMUHaTbHbIM
AnameTtpom cB. 1,000 mm)

O6paTeH NpoBoja B BUAE NPSAMOro 0Tpe3Ka 3aKpennsT B UCMbITaTeNbHOM YCTPOCTBE, MPUBEAEHHOM
Ha pUCYHKe 6, KOTOpOe MMeeT [Ba 3aXWMma, PacrofioXeHHbIX Ha paccTosHum 500 MM gpyr oT fpyra.
3axum /. Bpawasch, 3akpyumnsaeT NpoBod. 3axuMm 3 nepeMeLlaeTcs BAOMb FOPU3OHTANIbHOW OCK U co3haeT
HaTAXKEHMe 3aKpy4MBaemMoro npoBofa 3a CYET YCUIUA, yKasaHHOro B Tabnuue 3.

Tabnuuya 3—Ycunve Npu UCMbITaHWNM Ha OTCNaMBaHWe

HoMuHanbHbl)! nHamMeTp Xunbl, MM Ycunue, H HoOMWHaNbHbLIA AHAMNP XWUNW, MM Ycunune. U

Cs. 1,000 no 1,400 BK/IHOY. 25 Cs. 2.800 go 3,550 BK/ItOu. 160

e 1400 » 1800 » 40 * 3550 » 4500 - 250
1800 » 2240 * 60 * 4,500 * 5.000 . 400
2240 * 2,800 » 100

CKpe6KOM, NPMBEAEHHbIM Ha PUCYHKe 7, YAANSIOT 3ManeBoe NOKpPbITUE C MPOTUBOMONOXHbIX CTOPOH
MpoBOAa BAO/bL EF0 OCU A0 XMJbl, KaK MOKa3aHO Ha PUCYHKeE 8.

[aBneHne ckpebka Ha NpPoBOA AO/MKHO 6blTb AOCTATOYHBIM A/ CHATWUSA 3ManeBoro MOKPbITUS U
MOMY4YeHNs YNCTOM POBHOI NOBEPXHOCTM HA FPaHMLLE 3MaNeBoro NOKPbITUS W KU/bl, 683 CHATUS 3aMETHOT0
CNos MaTepuana Xunbl. IManeBoe NOKpPbITUE YAANSOT, HaUMHAS C PacCTOSHUS 0KOM0 10 MM OT 3aXKMOB.
Bpallatolniics 3aX1MM 4OMKEH BpalaThes ¢ 4acToToin 60—100 MUH-1 40 JOCTUXKEHUS YMCNa 3aKpy4uBa-
HWI R. yCTaHOBMIEHHOTO B HOPMATWBHOM AOKYMEHTE Ha KOHKPETHbI MpoBog.

Mocne BpaleHns o6pasel, OCMATPUBAIOT C LieNblo ONpejeneHns NoTepH aaresnn. dmasb, KOTOPYH
MOXHO NIerKo yAanuTb ¢ NPoBOAa (Hanpumep, ¢ MOMOLLbIO HOTTS 60NLLIOTO MaNblLa), CYMTAIOT NOTepsBLLei
afires3nio faxe Npu HeMnoONHOM YAaneHWn 3ManeBoro NMoKpPbITUA C XKWUbl.

WcnbiTaHne NPOBOAAT Ha 04HOM 06pasie. PUKCMPYIOT CTeNeHb NOTepy ajresniu.

PucyHok 6 —YCTDOI‘/JICTBO Oona ucnblTaHNA Ha OTCnamBaHue

PucyHok 8 —TlonepeyHoe ceveHvie NPoOBOAA MOC/e YAaeHNUS aMann
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5.5 WcnbiTaHve Ha agresuvio

Oo6pasel, npoBoAa B BUAe NPsMOro oTpeska AnnHoK 0kono 300 MM pacTArMBatOT B COOTBETCTBUN C
pas3fenom 3 Ao yANMHEHUS, 3Ha4YeHUe KOTOPOro yCTaHOBMEHO B HOPMATUBHOM AOKYMEHTE Ha KOHKPETHBbI
npoBsog,.

551 lMNMpamMmoyronbHble 3aMaNupoBaHHLIE nNpoBOja

OManeBoe MOKPbITUE Mepes YAJIVHEHNEM Hafpe3atoT N0 OKPYXHOCTU [0 XWibl NPUGAN3NTENLHO B
cepefmHe obpasya. Mocne pacTsxeHns obpasel, OCMaTpUBalOT 411 BbIABAEHNS NOTepu agresvu.

McnbiTaHe NpoBOAAT Ha OAHOM o6pasue. PUKCUMPYIOT CTeneHb MOTEPU aAre3nnm U3MepeHuem
paccTosHUA B MPOALO/AbLHOM HampaBieHWW OT Hagpe3a. PaccTosHuWe, Ha KOTOPOM HabnogaeTca noteps
aaresvumn, u3MepsaldT B OAHOM HanpaBfeHWWM OT Hagpesa. [locne ocmoTpa o6pasua CO BCeX CTOPOH
(DMKCUPYIOT MakCUMasnbHOe 3HayeHne noTepu agresvu.

552 Kpyrnsle M NnpAaMOYyronbHble MPOBOAA C MPONUTAaHHOW BONOKHMWUCTOW
n3onsiyHen

Meped yanuHeHneM o6pasua M30MALMUI0 C HEro yjansioT, 3a WCKAOYEHWEM LeHTPanbHON YacTu
AnvHoli 100 mm. Mocne yanuHeHns ob6paseH 0CMaTPUBAIOT A/19 BbIABAEHUA MOTEPU afresuu.

McnbiTaHne NpoBoAAT Ha OAHOM o6pasue. PUKCUMPYIOT CTENEHb NOTEPU aAre3nn Mpu CKOJNIbXEeHUU
N30N1AUMN  BLOMb XKWLl AN KPYIAbIX MNPOBOAOB MAW OTCAaUBaHUS W30MALUKM 18 NPAMOYTO/bHbIX
NnpoBOJOB.

553 Kpyrnsle v nNpaAMOYyrofnbHble nNpoBOfja C 3MaleBO-BONOKH UCTOMW
nsonauyunei

Mepen yanuHeHnem obpasua M30ALMI0 HaApe3anT N0 OKPYXHOCTW NPOBOAA 40 XWU/bl B ABYX MeCTax
Ha paccTosHmMm 100 MM fgpyr OT Apyra, B LEHTpanbHON uyacTu o6pasuya. Mocne yanuHeHus obpasel
0CMaTPMBAKOT N5 BbIABAEHUSA NOTepu aAresvu.

McnbiThiBalOT 0AMH 06pasel,. ®UKCUPYHOT CTeneHb NOTEPH aAre3vn npu 0TCnamBaHWW BOMOKHUCTOW
W 3ManeBoi M30nNaLuUn.

554 Kpyrnble M NnpAMOYrofNbHble NpPpOBOJAAa C MANEHOYHOW un30NAUMEN

Mepen yanuHenvem obpasua M30MAUM0 HaApes3aloT Mo OKPYXHOCTU NPoBOAa A0 XWbl Npubnunsmn-
TenbHO B cepeanHe obpasua. Mocne pacTsaXxeHns obpasel, OCMAaTPUBAIOT 418 BbIABAEHUA MOTEPU aaresun.

McnbiTaHe NpoBOAAT Ha OAHOM o6pasue. PUKCUMPYIOT CTeNeHb MOTEPU aAre3nnm W3MepeHuem
paccTosHUA B MPOAOSbHOM HampaBfeHUW OT Hafpesa. PaccTosHWe, Ha KOTOPOM HabnogaeTcs noteps
aAresvu, wW3MepsalT B OAHOM HanpaBfeHWM OT Hagpesa. [locne ocmoTpa ob6pasua €O BCeX CTOPOH
(DMKCUPYIOT MakCMManbHOe 3HayeHue NoTepu agresvu.

6 WcnbiTaHme 11. CTOWKOCTb K UCTMPAHUIO (419 KPYT/ibIX 3MasMpOBaHHbIX MPOBOLOB)

CTOMKOCTb K WUCTUPAHUIO OMpefensietcsi MakCUMa/bHOW Harpyskoi, KOTOPYH MOXEeT BblAepias,
JmManeBoe MOKPbITUE MPW UCTUPAHWMW WO NOA BO3AENCTBMEM MOCTENEHHO BO3paCTaloLEe HarpysKu.

6.1 MpuHUMN UcnbITaHUA

Oobpasey, nposoja B BWAe NPSAMOro OTPe3Ka WCMbITbIBAIOT Ha WUCTUpaHWe Mpu OAHOCTOPOHHEM
ABWKEHUWM UMbl anofib MOBEPXHOCTW NPOBOAA, K KOTOPOW MPMKNafAblBatlOT MOCTEMEHHO BO3pacTatoLLyto

HarpysKky.

Harpysky, Nnpu KOTOpOW BO3HUKAeT 3N1eKTPUUYECKNI A KOHTAKT UMbl C XXUMOM, CYUMTAIOT paspyLuato-
Lei.

6.2 TMpunbop gNs NPoBeAEHUS UCMbITaHWSA

VcnbiTaTenbHblii npu6op (cM. pucyHOK 9) npefctaBnseT co60ii MexaHM3M, o6ecneynBaroLLyuil
ncTupaHue B OAHOM HanpasfeHWM CO CKopocTbio (400 + 40) MM/MUH. McTupatowee yCcTpOWCTBO MMeeT
NOMIMPOBaHHYI0 POSNbLHYHO MPOBONOKY man wurny guametpom (0,23 + 0.01) MM. pacnonoXeHHYH Mexay
LBYMS 32)KMMaMM, KOTOpble MPOYHO YAEPXKMBAIOT NMPOBOMOKY/UTNY 6e3 NPpOBMUCaHWUA U UCKPUBNEHUA MOS
NPAMbIM YINIOM K HanpaBieHUto ABWXeHua. VcTupaHue npoBOAAT B OAHOM HanpaBfieHUW BAOSb OCU
obpasua. Obpasen KpenaT ABYMS 3aXUMaOLW UMK KynaykamMu, ob6ecneynBaroLL My pacnonoxeHne obpasHa
Haf noA/epXuBarolLeli ONOpoil, KOTOPYH MOXHO OMyCTUTb, Korga obpasel, BCTaBAAKT B 3aXUMbl U
pacnpsmMasfioT.

Mexay »unoli n NpoBONOKOW/MINON NpUKNagbiBalOT NOCTOAHHOE HanpshkeHue (6.5 £ 0,5) B. Tok
KOPOTKOro 3ambliKaHUs orpaHuyusaloT 40 20 MA nocnefoBaTeNbHbIM BK/IKOYEHWEM pe3ncTopa Wau perne.
dnekTpuyeckas cxema JoMKHa obecrneynBaTb 06HAPY>KEHNE KOPOTKOr0 3aMblKaHWA U OTK/OYEHUe npu-
6opa mocne TOro, Kak MCTMpaloLlee YCTPOWCTBO HaxO4MIOCh B KOHTaKTe C XXWI0N NpPOBOAA Ha y4acTke
A/IMHO 0KOMO 3 MM.
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| - o6parcu. 2 — HaTsxKHOe YCTPOACTBO AnW pacnpsamaeHns o6paTun; 3 - GUKCMpPOBaHHAA TOYKa BpaleHUU; 4 — Harpy>xeHHoe

ucTuparoljee ycTpoiicTeo; 5 —ykasatenb: 6 —onopa, HepcMelaloWascs nNo BbiCOTe: 7 —posnbHas NPoOBOAOKa; S - nnaHwai6a

Ans noopoTa na 120"; 9 - pblyar Bo3Bpata B UCXOAHOEe MonoXxeHue; 10— rpagyHpoBaHuaun lwKana, Ha KOTOpPOiA oTMeyaldT KO3d-
QUUMEHT YMHOXeHNA: | | — 3axum; 12— ckpebok

PucyHok 9 —TMpr6op Ans UCMbITaHNUS Ha CTOMKOCTb K MCTUPAHWIO MPY OAHOCTOPOHHEM [BUXKEHWN Wbl
(Harpy>keHHOe 1CTVpatoLLiee YCTPOCTBO [BKETCS CMpaBa Ha/leBO NpU BO3PACTaHWM Harpys3Ku Ha npoBof)

Mpnbop MMeeT B HMXKHEN YacTu pblyara Wwkany, rpagympoBaHHY B 3HAYeHMAX KOs(hduumeHTa, Ha
KOTOPbIA YMHOXAaKT HaYabHY0 Harpysky, NpuUa0XeHHYHO K MPOBOAOKe/Urne, And onpeseneHuns 3HavyeHus
paspyLuatoLLein Harpysku.

6.3 TlpoBefeHWe ncnbITaHUA

Obpa3eH nNpoBoja B BMAE NPAMOro 0Tpe3ka NpOTUPAlOT YMCTON TKaHblo, NOMELIAlOT B UCMbITaTeNb-
HbIA MPUBOP 1 BLINPAMAAIOT, PACTATMBaA 0 MaKCMManbHOrO yanuHeHns | %. 3atem o6paseH 3akpennsoT
B 3aKMMaloLLMX Kyfaykax, 0TpPeryanpoBas NoOAAePXMBatOLLYO 0NOpPY 40 KOHTaKTa ¢ o6pa3uomM. HavanbHas
Harpyska, npuknagbiBaemMas K uctuparolemy YCTPOWCTBY, He AOMKHa 6bITb 60nee 90 % MUHUMANbHON
paspyLuatoLLeii Harpy3ku, yCTaHOB/IEHHOW B HOPMATUBHOM [OKYMEHTE Ha KOHKPeTHbI nposoA. HavanbHas
Harpyska JO/mKHa 6biTb Takoll, UT06Gbl KOPOTKOE 3aMblKaHWe Mpu KOHTaKTe ckpebka € WMol mposoga
npoucxoamnno Ha pacctosHum 150—200 MM OT Ocu pbivara. VicTupatowee yCTpoOiCTBO Harpy»atoT, NaBHO
OMycKalT Ha MOBEPXHOCTb NPOBOAA W MPUBOAAT B [feiicTBMe. 3HaueHWe, NpU KOTOPOM YCTPOWCTBO
OoCTaHaB/IMBAETCH, CYUTLIBAKOT C rpagyMpoBaHHON LWiKanbl. Mpon3BefeHNe 3TOr0 3HAYEHMA U Ha4vanbHOM
Harpyskum hUKCUpyHoT.

McnbiTaHWe NpOBOAAT elle ABaXAbl HA O4HOM M TOM Xe o6pasLe, NoBopaynsas NpoBOJ BHayane Ha
120”. a 3aTem Ha 240’ OT HayaNbLHOr0 NOJIOXKEHUA.

VcnbiTaHve NpoOBOAAT Ha OAHOM ob6pasue. PUKCUPYIOT MOMYYEHHbIe 3HauYeHNs. CpefHee 3HaveHue
pe3ynbTaToB TPeX HaMepeHWi MPUHUMALOT 3a CpeAHee 3HauyeHue paspyLuaroLLeli HarpysKu.

10
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7 WcnbiTaHne 18. CknemBaHve noj AeiiCTBMEM HarpeBa WM pacTBOPUTENs™
(8Ns KpyrnbiX 3ManMpoBaHHbLIX MPOBOAOB C YKUNOA HOMUHANBHLIM LMaMeTPOM
cB. 0,050 go 2,000 mm BK/ItOY.)

VcnbiTaHne Ha CKAenBaHUe — 3TO OLEHKA CTENeHW CKAenBaHWSA BUMTKOB OOMOTKMU MOA AeiCTBUEM
Harpesa WUau pacTBOpUTeNs.

7.1 TIpOYHOCTb CKNIENBaHMA BUTKOB CMMpPanu MPOBOAA, PACMOMOXEHHON BEPTUKaTbHO

VcnblTaHMe NPOYHOCTU CKMeMBaHUS BWTKOB Clvpany NpoBOAa, PacnofiodKeHHON BepTUKanbHO, —
3TO OLEHKa CMOCOBHOCTM CK/IEEHHOI CMMpany COXPaHATb CBOK LLeIOCTHOCTb MPU NPUIOXKEHUUN Harpy3Ku
K €e HVDKHEMY KOHLY.

711 MpoBoAga C XWNOAW HOMMWHaANbHbLIM fuameTpom pgo 0,050mMm BKAtOM.

MeTog ucnbiTaHUsa AO/MKEH BbITb COrnacoBaH Mexay U3rotosuTenem u notpedutenem.

712 NMpoBoja C XWNOW HOMUHaNbHbLIM gnameTpom cB. 0.050 fo 2.000 MM BKAIO Y.

7.1.2.1 TlpyvHUMN nCMbITaHua

O6paseH npoBoja B BMAE CMUpanu, NAOTHO HAMOTaHHOM Ha CTEPXeHb, CK/eNBalOT NO4 LeACTBUEM
HarpeBa mnu pacteopuTens. llocne cknemBaHua ob6pasel, CHMMaKT CO CTEPXKHA W MOABELIMBAIOT B
BEPTUKaNbHOM MONoXeHUU. K HUKHEMY KOHLY cnivpanu nogsewmsaroT rpys. Obpasel fJO/IKeH BblepxaTb
YCTaHOBMEHHYIO Harpysky. 9T0 UCMbITaHWe NMOBTOPSIOT NPW MOBbILIEHHOW TemMnepaType.

7.1.2.2 Obpasey,

Obpa3sel, NpoBoja B BAe MPAMOro 0Tpe3ka HaMaTbIBalOT HA MOMMPOBaHHbIN CTEPXKEHb™** AnaMeTpoM,
yKasaHHbIM B Tabnuue 4. AnuHa obpasua B BuAe cnupanu Ao/mKHa ObiTb He MeHee 20 mMM. YacTtoTa
BpaLLeHNs Npu HaMOTKe J0/HKHa 6bITb 1—3 C' 1npu ycunmm HaTsXkeHUs He 60nee ykasaHHOro B Tabnuue 4.
[Ansa Toro 4yTo6bl CNMpanb N1erkKo CHYUManach CO CTePXHA, KOHL bl MPOBOAA He 3aKpennsatoT. CTepXeHb BMeCTe
CO CNupanbio B BEPTUKaNbHOM MOJSIOXKEHWUMN BCTABAAKOT B YCTPOWCTBO, KakK MOKa3aHO Ha pucyHke 10a. u
NPUKNagbIBaKOT yCUImMe B COOTBETCTBUM C Tabnuuen 4. Fpys He LOMKEH MpUAeraTb K CTEPXHIO, T.e. MeXay
rpy3om W CTepXXHeM fO/MKeH 6biTb 3a30p. 3aTeM 3TO YCTPOMCTBO NOMELLAIOT B TEPMOCTAT C NPUHYAUTENbHO
LMpKynauuein Bo3gyxa, B KOTOPOM MOAAEPXKUBAIOT TemMnepaTypy, YKasaHHYyl0 B HOPMaTUBHOM AOKYMEHTe
Ha KOHKPETHbI NpoBOj, Ha Bpems:

- .30 MWUH — [N NPOBOAOB C XXWNN0N HOMUHANbHLIM AuamMeTpoMm A0 0.710 MM BKAKOY.;

-1 4 —pansa NPOBOAOB C XKMWI0N HOMUHANBbHBIM AuameTpom cB. 0,710 o 2.000 MM BK/IOY.. €CNIN NHOE
He OroBOPEHO MeXAy W3roToBWUTEeNeM W NoTpebuTenem.

Mocne oxnaxieHns 40 KOMHATHOW TeMnepaTypbl CAMpPanb CHUMAKT CO CTEPXHS.

Tab6nunya 4 —TIapameTpbl cNMpanm

o HaTsaxeHune Npun HamoTKe. YCunue Npu CKNenBaHuu.
HoMUHaNbHbLI anamcTp Xuibl, MM [vamerp cTepxHa, Mmu

I, He 6onee 1
Cs. 0.050 go 0.071 BKntOu. 1 0.05 0.05
» 0071 * 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
» 0315 * 0400 * 3 0.80 0.50
» 049 » 0.500 - 4 2 0.75
» 0500 » 0.630 . 5 2,00 125
» 0.630 » 0.710 6 5,00 175
* 0710 . 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
» 1000 » 1120 * 10 12.00 4.00
» 1120 » 1250 » n 12,00 4.50
* 1250 » 1400 » 12 12,00 5,50
» 1400 » 1.600 * 1 12.00 6.50
» 1600 » 1.800 * 16 30.00 8,00
* 1800 * 2,000 . 18 30.00 10.00

* B panbHelilem 3TOT METOA WCMbITaHWs BydeT pacrpocTpaHaTbCs TOMbKO Ha CKNeuBaHWe MOA AeicTBUEM
pacTeopuTens

" [ng nNpoBogoB 60/bLIOTO AMaMeTpa MPUMEHSIKOT CTa/IbHOW CTepeHb. [11 NPOBOAOB HEGOMLLLOIO AviameTpa
MPUMEHSAOT MeAHbIe CTEPXKHY, KOTOPbIE MOXHO POCTUHYM. C YMeHbLLUEHWEM AuaMeTpa 415 061a4eHNs CHATUA Crupau.
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/ - CcTepXeHb: 2 — TpyT; 3 —o6GpaTeH NPOBOAA B BUAE CNUpanu: 4 — aepxaTenb CTEPXHsA; 5 —Harpyska

PucyHoK 10 —MWcnbiTaTenbHOe YCTPOMCTBO A4S ONpeaeneHnst MPOYHOCTM CKNeUBaHWS BUTKOB CMpasiv

7.1.2.3 TlpoBeAeHue UcnbITaHNA NPU KOMHATHON TemnepaType

O6paseH npoBoja B BuAe cnupanu MNOABELIMBAOT 3a O4MH U3 ee KOHLOB (CM. pucyHoK 106) u
NPUKNaAbIBalOT HarpysKy, ykasaHHyl B HOPMaTMBHOM JOKYMeHTe Ha KOHKPeTHbIi NpoBofg, NnaBHO 6e3
PbIBKOB.

VMcnbiTaHne npoBoAAT Ha Tpex o6pasyax. PuKCUPYOT OTAeNeHWe BWUTKOB [Apyr OT Apyra, 3a
WCK/IIOYEHNEM NepBOro U NOCNefHEro, a Takxe TeMNepaTypy CkjiensaHus obpasHa.

7.1.2.4 TlpoBeAeHMe UCMbITaHWA NPU NOBbILEHHOR TemnepaType

O6paseH npoBoja B BuAe cnupanu MOABELIMBAKOT 3a OAUH U3 ee KOHLOB (CM. pucyHoK 106) u
NPUKNaAbIBalOT HarpysKy, ykasaHHykw B Tabnuue 5, nnaBHO, 6e3 pbiBkoB. O6pasey noj Harpyskoin
nomeLlaloT B TePMOCTAT C MPUHYAUTENBHONM LUPKYNaLmei Bosgyxa Ha 15 MUH npu TemnepaTtype, yKkasaHHO
B HOPMaTUBHOM [OKYMEHTe Ha KOHKPETHbIi MpoBoj,.

Tabnunuya 5—TpoyHOCTb CKEMBaHUM CNPaK

HOMWHanNbHbIA AnameTp Xuabl, MM Ycunue. H HoMWHaNbHbI guaMeTp XUbl, MM Ycunue. H

CB 0,050 ,qo 0,071 viKntou. 0.04 Cs. 0.710 ,u,o 0,800 wen104. 2,10
0071 . 0.100 0,06 % 0.800 » 0.900 2.60

. 0,100 = 0.160 0.08 0900 » 1.000 ~ 3.20

« 0160 = 0.200 » 0.19 1000 * 1120 * 3.80

. 0200 » 0,315 0.25 = 1120 . 1250 ~ 4.40

. 0,315 = 0,400 0.55 = 1250 » 1400 = 4.90

= 0.400 = 0500 = 0,80 1400 » 1600 J 6,40

. 0,500 » 0.630 120 1600 » 1.800 ~ 7.90

« 0.630 = 0.710 170 » 1800 = 2.000 7.90
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McnbiTaHne NpPoOHOAAT Ha rpex obpasuyax. PUKCUPYIOT OTAeNeHne BUTKOB [pyr OT fpyra, 3a
WCK/IOYEHMeM MepBOro M NOCNeAHero, a Takxe TeMMNepaTypy CKaenBaHus obpasta.

7.2 OnpefgeneHve NPOYHOCTU CKNEMBAHUA Ha MakKeTe CKpy4eHHOW 06MOTKM

MpPOYHOCTL CKNENBaHNA ONPeaenseTcs MakCMMaibHbIM YCUANEM, HEOBXOAMMbIM 415 paspyLueHns
MaKeTa CKpyYeHHOW 06MOTKM.

721 MpuHUMN WUCNbBITAHUS

MakeTy Npon3B0O/IbHO HAMOTaHHOW 06MOTKMW, BbINOSIHEHHOMY M3 UCMbLITYEMOro NpoBOAa, NpuaroT
0Ba/bHY0 JOPMY, CKPYUMBAIOT, @ 3aTeM CKIeUBaKT, NPOMYCTUB NOCTOSAHHbLIN TOK. MonyyeHHbI 06pasel,
B (hopmMe npyTKa MWCMbITbIBAlOT B TOPM30HTANbHOM MOJMIOXKEHWW Ha WCMbITaTe/lbHOM 060pyfL0BaHUN.
Onpegensai0T MakcumanbHoe nporubatoLee ycunane, Heobxoaumoe Ana paspyLleHns npytka. McnbitaHue
MOBTOPSAIOT MPU MOBbLILIEHHOW TeMnepaType.

MpumedyaHune —HacTosLee UCNbITaHNE aHAIOMMYHO UCTLITAHWIO MO MeTogy A. npuBejeHHOMY B 2.1
M3K 1033 (1|, KpOMe CKpYTKM U CKNevnBaHWs 06pa3Ha, a Takke pasmepoB npoBoga. CorfacHo HacTOSALLEMY MyHKTY
[ONYCKaeTCA MCMbITaHVe NPOBOAOB pa3sHbIX pPa3MepoB, B TO BPeMs Kak Mo Metogy A CnefyeT UCMbITbIBaTb NMPOBOJ C
WMoV HOMUHaNbHLIM AnameTpoM 0.315 Mm.

722 O6bopypoBaHuMe
Mcnonb3yloT cnegytollee 060pyoBaHue:
- YCTPOWCTBO A5 HAMOTKM MakeTa 06MOTKM (CM. pUCYHOK 11);

PucyHOK 11— YCTpoIicTBO ANl HAMOTKM

- YCTPOMICTBO AN CKPYTKM (CM. PUCYHOK 13);

- obopynoBaHMe ANnA MexaHuyeckux ucnbitaHuii no FOCT 4648 ¢ ucnonb3oBaHWeM MOACTaBKK B
COOTBETCTBUMU C PUCYHKOM 14:

- WCTOYHMK NUTAHUS NMOCTOSHHOMO TOKa, 06ecneynBaloWLnin Ha BbIX0O4e Hanps>KeHne He MeHee 50 B
M TOK He MeHee 15 A;

- COBMELLEHHbI ¢ 060pya0BaHNEM ANS MEXaHUYECKUX MCMbITAaHWI TepMOCTaT C MPUHYAWUTENbHO
UMpKynsaLmen Bosgyxa, obecneynBatowWwmii NoAAepXKaHNe TeMmnepaTypbl UCMbITAHUSA C MOrPEeLIHOCTLIO He
6onee = 2"C 1 OAHOBPEMEHHbI Harpes [0 TeMNepaTypbl UCNbITAaHUA He MeHee NATU 06pa3L0B B TeYeHUe
5—10 muH.

723 O6pasey

MakeT Npou3BOSbLHO HaMOTaHHON OOMOTKM W3rOTOBAAKT W3 MCMbLITYEMOrO NPOBOAA, WMCMNOMb3yA
YCTPOIACTBO A4/19 HAMOTKM B COOTBETCTBMM C pUCyHKOM 11. Ymcno BuTkoB N onpegenstoT no gopmyne

100x0,315* 0
rge 0.315 — HOMWHaNbHBIA gnameTp NpoBoja Npu UcnbiTaHMM nNo metogy A M3IK 1033:
d — HOMWHANbHBIA AnameTp XWbl UCALITYEMOrO NPOMoja.
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PrcyHoK 12 — MakeT 06MOTKV OBa/IbHON (DOpMbl

TANMDKIK
MOCTOAHHOIO TOVEL

| — Harpyska; 2 — NOCTOHHMMI 0 C. 3 — CKpy4YMBaeMblii «6paku

PUCYHOK 13 — YCTPOIACTBO A/151 CKPYTKM C HarpysKoi. MpuKIaabiBagMoii K CKpyu1BaeMomMy 06pasLly

MpumeyaHune—Ana HOMMHaNILHOTO AnameTpa ubl d ~ 0.315 MM ymcno BuTkoB pasHo 100. s gpyrux
3HaYeHWit d HO hopMyfie pacCUUTBLIBAKOT 3HAYEHMS V. MPU KOTOPbIX 06eCMeUMBaeTCs TO e 06LLee CeveHe NPOBOOKY
B MakeTe 06MOTKM, Yto 1 npn V= 100 d » 0,315 Mm.

Lna npefoTBpalleHWs packpy4yuBaHWs MakeTa MoOC/ne yfaneHUs ero u3 yCcTpohcTBa A1 HaMOTKM,
MaKeT CKPenasaiT KoHLamMu npoBoja (MM KOPOTKUMMK OTpe3KaMn 3MaanpoBaHHOr0 MpoBoAa) ABYMS UAW
rpeMs BUTKamu B fuameTpasbHO NPOTUBOMOMOXHbLIX TOYKax. [ns 3Tol Lenn ycTpoMCTBO A5 HAMOTKM
nmeeT nasbl (CM. pucyHok 11).

YCTpONCTBO ANl HAMOTKU MMeEeT ClefytoLe OCHOBHbIEe pasMepsl:

- AnameTtp HamoTkmu (57 £0.1) mwm;

- wupuHa kaHaeku (5 = 0.5) mwm.

Mocne ypaneHns U3 ycTpoWcTBa AN HaMOTKM MakeTy' 06MOTKM NpMAaloT oBanbHyl (opmy (cMm.
pUCYHOK 12), a 3aTeM CKpy4MBaloOT B YCTPONCTBE 415 CKPYTKM BOKPYT €r0 NPOA0/LHON OCK B COOTBETCTBUM
C pUCyHKOM 13. KOHCTpYKLMWsA YCTpOiCcTBa MO3BONSET NpPUKNafbiBaTb K MakeTy ycunve WO H npu ero
CKPYTKE 1 MOCneAyrLLeM ckaensaHMn. MakeT 06MOTKU CKpY4YMBaOT Ha ABa C MONOBMHON 060poTa, a 3aTem
OTKpYUMBalOT Ha NONOBMHY 060poTa. O6pasel, HaxoAsAWMAca Noj Harpy3Koi B yCTPOWCTBE AN CKPYTKMY,
CK/eMBalOT, MPONycKas No NPoBOAY NOCTOAHHbIA TOK. Cuna Toka fOMKHa 6bITb TAKOBA, YTO6bI CKIeNBaHNE
obpasua npousowno 3a 30—60 c.

Ilpmcy aHune—TrIpuMeHeHe NMOCTOAHHOIO TOKa MO3BONSET /IErKO OMNPEeeNnTL CPefHIo Temreparypy
obpa3Ha B KOHLe Harpesa (CM. npuioxeHue A).

MonyyeHHbI 06pa3eH NpefcTaBnfeT cobO NPYTOK ANaMeTPOM OKOMI0 7 MM U ANUHON 85—90 MM.
14
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/| —nonnH; 2 —makeT 06M0TKM; J —HajgcTaBka: F — ycunue

PucyHok 14— PacnonoxeHvie noacTaBku

724 MpoBefgeHne ucCObTaHNA

O6pasel, nomeLllaOT Ha NOACTaBKY B COOTBETCTBUM C PUCYHKOM 14. Mpun onpegeneHnn NpoOYHOCTH
CcKnemBaHus o6bpa3Ha CKOPOCTb MON3yHa AO0/MKHA ObiTb Takol, 4TOObl MaKCMManbHbIA Nporn6 nog
aenctenem ycunus / 6bii GOCTUTHYT NPUBAN3NTENBHO 33 1 MUH.

Mpu ncnbiTaHMM NPU NOBbILIEHHON TemnepaType obpasel, NomellaloT BTepMocTaT, NpeaBapmTeNibHO
HarpeTblli [0 yCTaHOBMEHHON TemmepaTypbl. O6pa3eH WCNLITLIBAIOT MOCNe TOro, Kak OH [OCTUTHeT
Temnepatypbl TepMocTaTta, HO He 6ofiee Yem Yepe3 15 MUH Mocne NOMeLLEHWUS B TepMocTaT.

725 OyueHkKka pe3ynbTaTos

Mpu Kaxfgol TemnepaType MCMbiTaHMEe NPOBOAAT Ha NATW o06pa3uyax. PUKCUPYIOT MONYYEHHble
3HauveHuns. CpefHee 3HaUYeHMe pe3ynbTaToB NATY U3MEPEHUM NPUHUMALIOT 3a NPOYHOCTb CKNEeMBaHUA.

HomWHanbHbIA fnameTp NPOBOIOKK, YNCN0 BUTKOB MakeTa 06MOTKM W YC/IOBUA CKMEMBAHUA Takxke
thnKCUpyIoT.
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MPUNNOXEHWVE A
(CnipaBoyHoE)

MpoYHOCTL CKenmBaHWUA MPOBOAOB, CK/EUBAIOLLNXCA NOA rCl|eI7ICTBl/IeM Harpesa

A 1 PacyeT TemnepaTypbl 06pasLia B BUAe MaKeTa CKPYy4YeHHOR 06MOTKM

a) CywHoCTb MeTOAA

Mpun Harpese MakeTa 06MOTKM MOCTOSHHLIM TOKOM CPEefHIOK TemrepaTypy obpaTHa MOXHO paccymTaTb HO CTO
COMPOTWB/IEHUIO MOCTOSHHOMY TOKY, OMNpesenseMoMy Yepe3 OTHOLLEHWE HaNPSXXEHNS K TOKY. 3TO OTHOLLIEHNE MOXET
6bITb ONPEfENeHo B Ha4asle U B KOHLE Harpesa, Y4To MO3BOASET paccunTaTh TeMnepaTypy B KOHLE Harpesa.

6) TemnepaTypHbIA KOAg G MULEHT

B pacueTax MCMoMb3yoT TEMMNePaTYpPHbIN KO3hhULMeHT and megn a ~ 0.004 K *

B) O6bpaboTKka pe3ynbTaToB

Mcnonb3ys KoathduumeHT a. conpoTuB/eHne 06pasHa B KoiiHe Harpesa JII onpegenstoT mo qopmyne

JIm-Nwn +axArox(7[-T,). (A.D

roe J1Y— HauanbHoe conpoTuBAeHWe (NpW KOMHATHOI TeMnepaTtype);
I, — Temnepatypa B KOHLe Harpesa, ‘C;
0 — Temnepatyp:! B Hauane Harpesa (KOMHaTHasi TemnepaTypa, T.c. 23 'C).
Ecnu 3HayYeHWe Toka —BenMYMHA NOCTOSHHASA, TO MPaBOMEPHO CreAyHoLLEe COOTHOLLIEHNE

Nn n
*M" Vv

e U— Hanps)keHue B KOHLe Harpesa,
W— HanpsXeHvie B Hadasie Harpesa.
Takum 06pa3oM, MOXHO ONpeAenvTb TEMNEPaTYpy B KOHLE Harpesa

TO + 250 x | (A2)

A.2 Onpefc.Kvumne BpeMeHn Harpesa

Mlpam K 3aBUCUMOCTUN HaNpAXeHUA OT BPEMEHM

Mpu Harpese CKpy4YeHHOro 06paslia MOCTOSHHLIM TOKOM 3/1eKTPUYECKOE COMPOTUB/IEHME YBEMUMBAETCS C
MoBbILLEHNEM TeMMnepaTypbl. 19 nojaep>kaHus MOCTOAHHONO 3HAYEeHNS TOKA BbIXOLHOE HanpsXXeHWe TpaHchopmaropa
TOKa COOTBETCTBEHHO YBE/IMUMBAKOT. 3ro MO3BONSET MOCTPOUTL rpafivik 3aBUCUMOCTU BbIXOLHOTO HanpsXKeHWUs
MOCTOSIHHOTO TOKAa OT BPEMEHW W OMpeaenuTb Bpems HarpeBa /. [Insi pa3HbIX 3HaueHUin Toka (aduku MOryT BbiTh
npeacTas/ieHbl Ha O4HOW Anarpamme.

HanpsaxeHune pgna obecneyeHUA 3ajaHHON TemnepaTypbl

B oTAeMbHbIX Cyyasx MOXeET 0KasaTbCs HEeOOXOAMMbIM CKNenTb 06paseL, Npu 3afaHHOl Temmepatype 6e3 ce
npesblleHns. Ecnn aTa TemnepaTypa 13BeCTHa, ypaBHeHWe A.2 NO3BONSET ONpefennTb HamnpshkeHve, Heobxoaymoe
BN JOCTVDKEHWS 3TOW TeMnepaTypbl MpW KOHKPETHOM 3Ha4eHWM TOKa Harpesa

k- UQ* 0,004 x (I, — 7;) x WD, (A3)

Touka nepeceyeHus rpaduka Hanps>keHne —BpeMs C OCbl0 YCOOTBETCTBYET 3HaueHuto £/, Mo 3HayeHuo L0
COr/IaCHO ypaBHeHWIo (A.3) MOXHO OMpefenuTb HanpsHKeHe, He0bX0AMMOe AN JOCTVKEHNSA 33aHHON TeMMepaTypbl
o6pasHa B KOHLIe HarpeBa. COOTBETCTBYIOLLEE 3HaUeHMe N0 ocn A'faeT NPOAOMKUTENbHOCTb HarpeBa, Heo6XOAVMYHO
4 [OCTVKEHWM TeMnepaTypbl Tx ECnn Takoii ke pacyeT NpoBeeT Mo BCeM rpadykam HanpskeHue —Bpems Ans
OfIHOM W TOW >Ke TemnepaTypbl 7, O MOXHO MOMYYWTb fAaHHble AN MOCTPOEHWS M30TEPMUYECKOro rpaduika,
repeceKaroLLerocs ¢ rpadmkamMmn HanpsixxeHe —spems. ECnv aTOT pacyeT NOBTOPUTL /151 pasHbIX TeMnepaTyp, MOXHO
MOMYYMTb OKOHYATENbHYIO AnarpaMMy, HO KOTOPO MOXHO OMpeAennTb Napbl 3HAYeHWIi TOKa Harpesa B ammepax v
BpeMA HarpeBa B CeKyHfax, YTobbl HarpeTb obpaseL, 0 3aaHHOi TemnepaTypbl T%

Ha pucyHkax AJT —A.4 nokasaHbl NpYMepbl TaKMX NaTHbIX AyarpaMM, NOCTPOEHHbIX A1 MPOBOAOB C XKWNOi
HOMUHanbHbIM Anametpom 0,300; 0,315: 0.355 1 0.500 mm.
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60- s0-
a°c
n-'c
o a 30 « Kn a Tote
PucyHok A.l —Mpumep IpadnkoB BbIXOAHOE Har-
psXXeHne-BpemMs 1 M30TEPMUYECKMX TPadivkoB s o
06paa3oB NPOBO/A B BIAE MaKeTa CKpyYeHHOI 0OMOTXM 1 1 1 1 1 1 e
C SKVNOiA HOMUHANLHBIM AyameTpom 0.300 MM 10 20 s 40 B 8O TOLC
v PucyHok A2 —pumep (pachmkoB BbIXOAHOE
B Hanps>keHMe—BpeMs W U30TePMUYECKMX (paduKoB A/1s
006pa3LoB MNpoBOAa B BWAE MaKeTa CKpYUeHHON 0OMOTKY
C XXMON HOMUHANbHLIM AnameTpom 0,315 Mm
UH
B
Ka'"c
D—1 I T — R T—
1D 20 3a 40 BO BO 70 tO
0 io 5 » « £ 5 STd PucyHok A4d—Tlpumep (patMKoB  BbIXOAHOE
. HanpsbkeHne—BpemMs U U30TePMUYECKUX (patnKoB
Pucynok =~ A.3— [pumep rpagikos BbIXOAHOE AN 06pasLoB NpOBOAA B BMAE MaKeTa CKPYUeHHOV

HanpsxeHMe—BpemMs 1 M30TEPMUYECKUX TpaduKoB AN
00pasLioB MPOBOJA B BIAE MaKeTa CKpy4eHHO 06MOTKY
C >KNMOW HOMUHabHBIM AnameTpoM 0.355 MM

O6MOTKM C  >KWIOW  HOM

WHa/TbHbIM  AINAMETPOM

0.500 x(m

7
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MPUNOXXEHUE T,
(CnipaBoyHoE)

MeToabl onpeaeneHns KoahhuLmMeHTa uam cubl TPeHUs NPOBOAOB

b.1 O6Lwue nonoxeHus

HacTosiLee NpuioXeHne COaePXNT PEKOMEHLYEMbIE 415 U3rOTOBMTENEl U NOTpe6uTeneli METOAbI ONpeaeneHns
KO3(hULMEHTA MW CUNbI TPEHUSA MPOBOAOB.

b.2 WcnbitaHne A MeTog onpefeneHns CTaTUCTUYECKOro KoadmumeHTa TpeHns

Bb21 MeToa ucnbiTaHMA (409 KPYr/bIX SMANMPOBAHHBIX MPOBOAOB C XXWI0N HOMUHA/IbHBIM AyameT-
pom ot 0.050 fo 1,600 MM BK/HOY.)

Cratnyeckuin KOapULUEHT TPeHMA PS OMpefenstoT No Yray HakaoHa a nnacTuHbl (CM. pucyHok B.1) B
MOMEHT Hauana CKOMbXeHus 610ka HO obpasuy nposoga. ObpaseH NpPoBOAa CMaTbIBAIOT C KaTYLUKW Yepes OAHY
13 wWwek. lMepes ncnbiTaHWeM BepxHUe CAOM NPOBOAA Ha KaTYLUKE YAaisatoT, ecin ero NnoBepXHOCTb IPA3Has um
nbinbHaA. OfHy YacTb 06pasHa NPoOBOAA BbINPAMAAIOT M pa3MeLlaloT Ha NNacTWHe, U30THYB €ro BOKPYr CTOeK U
3aKpernuB [ByMA 3aKMMamu. Ta YacTb 06pasHa 06pasyeT AOPOXKKY CKONMbXeHWUs. Jpyryto 4acTb 06pasLia KpenaT Ha
CKO/b3ALLEM 6/10Ke aHaI0MM4YHO.

B/10K ¢ 06pa3HOM MOMELLIAOT Ha JOPOXKY CKOJIbXEHMA Tak, 4ToBbI NPOoBOAA Ha 6/10Ke 1 NacTUHE nepecekasmehb
B MecTe COMPUKOCHOBEHUS NOA MPSMbIM YI/IOM.

3aTeM NacTyHy MefIEHHO HaK/TOHSAIT (CO CKOPOCTBLIO 0K0/0 1°/c) A0 Tex nop, noka 610K HC HaYHET CKOMb3NUTb
BHU3. B 3TOT MOMEHT N0 LUKase PMKCMPYIOT 3HAYEHWE Yr/ia HaK/IoHa H.

CTaTnyecKnin Koath(hmMUMEHT 3peHns ONpeaenstoT no dopmyne

LH~ «ga . (6.1

b22 WNcnbiTaTenbHOE YCTPOMNCTBO

CxeMa MCMbITaTeNbHOr0 YCTPOIACTBA NpUBEAEHa Ha pucyHke B.1.

YCTpOINCTBO MMEET NAacTUHy 2, KOTOpas MOXET 6biTb HakIOHEHa Ha YT/ a BpalleHuem BOKpyr ocu 9. Ha
OCHOBaHUM 8 yKpenseHa LKana 7419 onpefeneHus yrna HaknoHa a wim KoshquumeHTa TpeHma tg a.

Ha nnacTuHe umetoTcs ycTpoiicTBa Ans KpenneHus o6pastia Nposoga 3, Hampumep fse CToliKu 5 1 aBa 3akuma
6. MapannenbHble YacTW NPOBOAA LOMKHbI HAXOAUTLCA Ha paccTosHUM 110 MM. OHM 06pa3yHT LOPOXKY CKOJbXEHNS
OT LUKaSbl JO OCU NNACTUHbI.

[ns KpenneHns obpasHa 4 Ha 6/710ke / MMELOTCA 3aKUMbI U CTOVKW. [MapannenbHble YacTu 06pasLa JOMKHbI
HaxXOAMTLCA Ha paccTosHUM 60 MM apyr oT Apyra. Bo n3bexaHue AONOMHUTENLHOIO TPeHWA pa3mep 6/710Ka JO/mKeH
6bITb TAKMM, 4TOGbI 32KVMMbI U CTOMKW HaXOAUIMCh HA HEKOTOPOM PacCTOsHUM OT NNacTuHbl 2. Macca 6/10ka JomKHa
OblITb:

- 0K0/10 50 T Ans NPOBOAA C XXMMON HOMUHANBbHLIM Anamerpom 40 0.150 MM BKIHOY.;

- 0Kono 500 r gns NpoBoAa C XKUolk HOMMHaNbHBIM Anamerpom es. 0.150 M.

Macca 6710ka npy UCMbITaHWAX HEMOCTOSHHA, MOCKO/bKY OHa 3aBUCUT OT MaccChl 06pasua nposoga 4.

Yron HakoHa Mef/leHHO U3MEHSAIOT C NMOMOLLbIO 3/1EKTPUYECKOTO MM MEXaHNYECKOro NprBoza.

B.3 VcnbiTaHne B. MepBblii MeTOZ, OMpeseneHns AMHaMUYECKOK KO3((uLMEHTa TPEHUs

B.31 Mpum nun

KoaththmumeHT TpeHum pd paccunTbiBatOT HO cuie TpeHuM npoBofa C Mpu BO3AECTBMM Ha Hero rpysa

onpeeneHHoN macckl E no cnegytolueit popmyne

5.2
U “ YXix1i' (6.2

b.3.2 MeTop wucnbiTaHuA

Cxema MCMbITaTeNIbHOro YCTPOICTBa NprBeseHa Ha pucyHke b.2.

OManvpoBaHHbIA NPOBOA NPOXOAWT Yepe3 HanpaBASIoOLWMIA POMK 1 NOATOPMaXKMBALOLLEE YCTPOMCTBO 3 NoBepX
MeTIINYeCcKoi NauTbl 2. C MOMOLLBI0 MOBOPOTHBLIX POMIMKOB MPOBOZ, MPOTArMBAOT MOA MAMTON 2 W BO3BpALLalT
Ha3ag, napanenbHo MepBoMy MPOXody, CHOBa MOBepX ruwtbl. C MOMOLLb0 MpuBoga | npoBog MPOTArvBakoT CO
cKkopocTbto 0,25 m/c. Mpy3 3 NoOMeLaloT Ha NPOXOAALLMIA NOBEPX MAUTBLI NPOBOZ, 1 COBAMHSAIOT C AaTHMKOM U3MEpUTENs
CWNbI TPEHWA.

[aTunK n3mepuTens CUnbl 3peHNS MOXKET MMETb JINHENHBI camonucel, (4nanas3oH namepeHus 1—250 mB),
KOTOpbIi (IMKCMPYeT U3MeHeHKe IT 06LLMIA YPOBEHb CTENEHN TNafKOCTM NPOBOAA Ha AOCTATOUHO BONLLUION fANHE.

18
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B.4 VicnbiraHne C. BTopoit MeTog onpeaeneHns AMHaMUYecKoro KoadguupeHTa TpeHns

.41 MeToa wucnbiTaHMA (409 KPYr/biX 3MaIMPOBAHHBIX MPOBOLOB C XXW/I0M HOMWUHANBbHBIM AyaMeT-
pom ot 0.050 go 1.600 MM BK/OY.)

O6paseL, NpoBoAa NPOTArMBAOT NP NPUNOKEHUN UCMbITATENbHON Harpy3ku. Cuia TPeHWs cO34acTCa Mexay
MOBEPXHOCTLIO MPOBOAA W COMPUKACAIOLLECA NMOBEPXHOCTbIO B/10KA Harpy3ku U perucTpupyeTcsl COOTBETCTBYHOLLMX!
N3MepUTESbHLIM YCTPONCTBOM. JMHAMUYECKUM KO3(MGHULMEHTOM TPEHUA  ABNSETCA OTHOLLEHME NoKasaHus n3Me-
pUTENLHOIO YCTPOICTBa (B HBHOTOHAX) K Harpyske.

O6paseL, NpoBOfa CMaTbIBAIOT C KATYLLUKU Yepe3 O4HY U3 ee TeK WM U3 KOHTelHepa, un ¢ 6apabaHa. Mepeq
UCMbITAaHWEM BEPXHWIA CMOM NPOBOAA YAANSAOT, eCv MOBEPXHOCTb MPOBOAA PSA3HAA UK MblibHas.

LLnuncosaHHyto NamTy 7 (pUCYHOK B.4) ycTaHaBMBAOT rOpPM30OHTa/IbHO, UCMONL3YS PETY/IMPOBOYHbIE BUHTBI U
MONaBKoBbIN YpoBHeMep 8.

UyBCTBUTENLHOCTL 3M1EKTPOHHONO0 AMHaMOMeTpa 6 (CM. pUCYHOK b.4) HacTpavBatOT Ha COOTBETCTBYHOLLMIA
[vanasoH, a rpauyeckuii camonucel, —Ha MOMHYH LUKasy NOKa3aHWA C MOMOLLLI0 KannbpoBOYHOTO rpysa Y
(pncyHok B.3), yA0BNETBOPAIOLLErO pasMepy MCMbITYeMOoro nposoga. ocne perynmpoBku AaTymka 1 camonucua rpys
YOANAOT.

ECnmn mncnonb3ytoT MexaHUYeCcKuiA JUHaAMOMETP, BbIGMPAOT Anana3oH M3MEepPeHWs, COOTBETCTBYHOLLMIA pa3Mepy
UCMbITYEMOr0 MpPoBoJa:

(0,49 H —pna nposo,qa c )KI/U'IOI/I HOMWHasbHBIM AnameTpoM oT 0,050 go 0.125 MM BK/OY.;

0—1.96 H * » » . es. 0.125 » 1.600 ¢ »

COO0TBETCTBYIOLLMM PacTBOPUTENEM OYMLLAIOT KOHTaKTMpYOLMe C MPOBOAOM MOBEPXHOCTW WCKYCCTBEHHbIX
cangupos Ha 6n10oke 5 (pcyHOK b.4), nocTe Yero 1x NPOCYLUMBAOT.

AMOPTU3NPYIOLLYIO NonaTky 3 (PUCYHOK b.4) onyckatoT B Macso:

- C MOMHbIM MOTPY)XEHVEM [Nst NPOBOAA C XKaTOoli HOMUHaNbHBIM AnameTpoMm eB. 0,224 go 1,600 MM BK/HOY.;

- C MOrpy>eHneM HarnonoBUHY 418 NPOBOAA C XKW/OM HOMUHaIbHLIM AameTpox3 oT 0.050 4o 0,224 MM BK/HOM.

MpoBog nponyckatloT Yepe3 HanpaBastowye ycTpoiictea 3 (pucyHok b.3) u 9 (pucyHok B.4) Tak. yuTo6bl OH
Haxo4unca B KOHTaKTe ¢ ABYMs cangupamu.

MprKnagpbIBatoT CReAyHOWWA NCMbITaTENbHLIA TPy3 4 (pPUCYHOK B.4):

0.98 Il —pgnia NpoBoga C XXWNoii HOMVIHaﬂbeIM AvameTpom es. 0,050 go 0,071 MM BK/MOY.;
1,96 H * o » 0,071 » 0.125 *

588 H S . * 0,125 » 0450 » *
9,87 H * o o * L4 » 0450 * 1.600 » »

McnbitaTenbHblii rpys 4 (prcyHok b.4) nomewatoT Ha NanTy 7(pUCyHOK B.4) Npu HyneBoM MoKasaHWK gaTymka
N3MepUTENA CUJIbl TPEHUS U LUHAMOMETPA.

PerynupoBoyHbIM ycTpoiicTBoM / (pUcyHOK B.4) rpy 3ycTaHaBnvBatoT napannienbHo namTe. BkatovatoT gsuraresb
1 MPUBOAST UCMbITYEMbI MPOBOZ, B ABVIKEHVE.

HatsykHoe ycTpoicTBo 2 (pucyHok B.3) 4omkHO obecneunBarb paBHOMEPHOE ABUXKEHME MPOBOAA.

Uepes 15 ¢ nocTe nycka, B TeYeHVe KOTOPbIX JO/MKHbI MPEKPATUTLCA KonebaHuns nNpoBoa, (PUKCUPYIOT cpefHee
3HaYeHWe NoKasaHwii JuHaMoMeTpa C TOYHOCTLI0 40 1 H.

CpefiHee 3HayYeHWe KO3(MMLIMEHTA TPEHUA L, ONPeLenstoT no gopmyre

roe T—cpefHee 3HaueHvie ycunms no nokasaHuam guHamometpa, H:
|. —ucnbiTatenbHbId rpys, H.

B42 VicnbiTaTenbHoe YyCTPOMNCTBO

CxeMa MCMbITaTeNbHOr0 YCTPOACTBA NPUBEAEHa Ha pucyHkax 5.3 —B.5.

TAroBoe ycTpoiictBo 7 (pucyHok bB.3) ¢ gBuratenemM 8 fO/MKHO MpOTArvBaTb 06pa3eH MPOBOAA MO FNaAKON
NoBEPXHOCTY NAnTbl /(/co ckopocTbio 15 M/MUH. Habop rpy3os 4 (pucyHok.b.4) obecneumBaeT NpunoxeHue ycunms
B AnanazoHe 0,98—9,81 H. KOHTaKTHbIMK 37eMeHTaMy TpyTa SABAAKTCSA UCKYCCTBEHHbIE Candupbl, LLIEPOXOBATOCTb
MOBEPXHOCTY KOTOPbIX JO/MKHA ObITb He 6onee 0.5 MKM. Pasmepbl cangmpoB 1 UX KpenseHne NokasaHbl Ha pUCyHKe
B.5.

VcnblTaTenbHoe YCTPOCTBO UMEET poivkn 3 (pucyHok b.3) u Hanpasnstowme Y(pucyHok b.4). a Taloke ponnk
/ n HaTsXKHOe ycTpoicTBO 2 (pucyHoK b.3). ob6ecneumnBatoLye Tpebyemoe HaTsKeHve NPoBOfa.

BA3 NamepuTenbHbIA y3en

VI3MepuTeNbHBIA y3en UMEET 3NeKTPOHHbIV M3MEepPUTENb OCTbI TPEHUS WM LATYMK UMEPUTENS CUMbl TPeHUs 5
(prcyHOK B.3), COBMELLEHHBIN C FpadmyecKnm camonucLeM Ans nKcaLum cubl TPEHWS. DNEKTPOHHBIA 13MepuTe/b
[omkeH obecrieumBaTb rpaUyecKyto PerMcTpaumio M3MeHeHUs CWibl TPeHWs MO BCeA AAnHe npoBoja. JaTtuumk
N3MEPUTENA CUAbI TPEHWUS WMMEET Ananas3oH u3MepeHus yeuimna 0 — 4,9 H. BXOAHOe HanpsikeHue rpauyeckoro
camonucua ot 040 5 B. Bpems cpabaTbiBaHVs B Mpefenax BCero ananasoHa nsmepenus —0,5 c.
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Ha pucyHke B.4 nokasaHO WCMOMb30BaHVE MEXaHWYecKoro AvHaMOMETPa BMECTO 3/IEKTPOHHOIO AaTunka u
rpacuyeckoro camonuceua. JnHamoMeTp JOMKeH UMETb AnanasoHbl nsmepeHus yeunusa 0—0.49 n 0—1.% H.

Cwuctema amopTusaumm 3 (pucyHok bB.4) cocTounT U3 1onaTKn U KOHTEHEepa, 3amofHEHHOTO Ha FyouHy 5 Mvi
Macnom, BA3KOCTb kOToporo okosio 10 200 mIMa-c npu 25 ‘C.

[ns ypaneHws cMaskyi Npy UCMbITAHUM NMPUMEHSIOT COOTBETCTBYHOLLMIA PaCTBOPUTEb.

B.5 Vicnbiranve D. OnpegeneHuve ycunus TPeHUS METONIOM CKPYYeHHOV Mmapbl

B51 Kpyrnble amanuMpoBaHHble NMPOBOAAa C XXWNOW HOMMWHANbHbLIM AWaMeT-
pom ot 0.100 go 1500 MM BKHOY.

O6paseL, aMaIMPOBaHHOrO MPOBOAA CKPYUMBAIOT, Kak Mpy uchbiTaHum 12 (NpobuBHOe HanpskeHue) no 4.4
FOCT P M3K 60851-5. KoHeL, ofHOro OTpe3ka MPOBOSIOKWA CKPYTKM 3aKPernsatoT B HEMOLBWXHOM 3aXWMe, K
NPOTMBOMONOXHOMY KOHLLY ApYroro 0Tpeska Yepes, Hanpumep, AMHaMOMETP MPUKIaAbIBAKOT yCunue, 1Mon AeicTBrem
KOTOPOro OTPe30K HAuMHaeT CKO/b3UTb, He Bpawascb. Ycunuve, HeobXxoaumoe [N pasfefieHus [ByX OTPe3KOB,
NMPUHUMAIOT 3a CUSTY TPEHUS CKOJbXKEHUS.

b52 NMpoBefgeHne uUCNbITaHUKN

O6pazeH NpoBoga AnMHOM 0k0/0 400 MM CKNaAbIBaOT MOMoaM ¥ CKPYUMBAOT Ha AnmHe 125 MM, Kak nokasaHo
Ha pucyHke B.6. Ycunve, npuknagbiBaeMoe K nape npy CKPYYMBaHWM, U YMCNIO KPYUeHWiA yKasaHbl B Tabnuue B.1.

Tab6nuya b1 —MapameTpbl CKpyYeHHOW Napbl

Ycunue, npuknagbisaemoe

HomMnHanbHbIA gUuameTp Xunbl, Mm
K nape nposoga. H

Yucno kpyyeHun Ha gnuHe 125 mm

Cs. 0.10 go 0.25 BK/itou. 0.85 17
» 025 * 0315 * 140 15
» 0,315 * 0.400 . 2.40 13
. 0.400 » 0500 * 3,40 12

0.500 * 0.710 . 6.00 ]
. 0,710 » 0.800 . 8.50 10
* 0.800 * 0.900 . 10.00 9
. 0,900 * 1.000 . 1250 8
. 1000 » 1120 * 15.00 7
@ 1120 . 1250 . 20.00 6
* 1,250 * 1.500 . 27.00 5

MeT/t0 Ha KOHLE CKPYUYEHHOFO Y4YaCTKa paspesatoT B IBYX MECTax, YTo6bl 06ECMEUNT b MAKCUMaIbHOE PACCTOsHIE
MeXzay pa3pesaHHbIMM KOoHUaMu. Mpy pasfeneHuy OTPe3KOB Mpoluia credyeT uaberaTb PesKUX M3rv6oB Unm
MOBPEX/EHNS N30ALMN HA CKPYYEHHOM YUacTKe M HCCKPYUCHHbIX KOHLAX.

KoHel, 0fjHOro OTpesKa HafeXHO 3aKpennsloT B 3aXWMe, a K MPOTUBOMONOXHOMY KOHLY APYroro oTpeska
NPUKNaAbIBalOT YCUnve, 0GECTeUnBasl CKOMbXXeHMEe 0Tpe3Ka 6e3 BpallieHus. VicrnbiTaHye NPOBOAST Ha Tpex o6pasLax.
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| —6nok: 2 -

PucyHok B. 1 —VicnbiTaTenbHoe YCTPOACTBO A1 OMpPefeneHs CTaTUYecKOro KO3((ULIMEHTa TPeHNS
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& W W &

Bay, cepxy

| — npuBou: 2 —nnuTa; 3 - NOATOPMaxuBatwl,ee yCTPONCTBO; 4 — U3MePUTENb CUNbI TPeNHA; 5 — rpya

PucyHok b.2 — WcnbiTatenibHOe YCTPOCTBO A1 ONpefeneHns AMHaMUYecKoro KoadiuLeHTa TpeHns

Buueaspry

| — pONUK 311 Pa3MOTKMW: 2 —HATAXKHOE YCTPOWCTBO: 3 — HaNpaBnsoWe PONNKN: 4 - PEerynnpoBOYHbIE BUHTLI; 5 — gaTuuk ut
MepTeNu CUNbl TpeHus: 6 — NonnaBKOBbI ypoBHEMEP: 7 —TUTOMOE YCTPONCTBO; 8 —ABUTraTeNb; 9 — KannbpoBOYHbLIA TpyT. 10 —
nnuTa (cocToswas U3 ABYX YacTeil U TaBHCUMOCTU OT AMameTpa NpoOBO3a>

PucyHok B.3 — McnbiTatensHoe YCTPoCTBO 4151 ONpefeNieHns AMHAMUYECKOro KoadduLmeHTa TpeH s
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| - perynnpoBoyHoe yCTPOWCTB. 2 — PeryNMpoBOYHbIE WNHbI: J - cCUCTeMA amMOpPTU3aLUN; 4 - UCNbITATeNbHbIA Tpy3;
5 — 610K Harpysku (CM. pucyHok 5.5>: 6 —auHamoMmcrp; 7 —nauTa; S — NonnaBKoBbIi ypoBHeMep; 9 — Hanpasasiow e

PucyHok B.4 —Cxema ronoBHOM 4acTu UCMbITATENIbHOTO YCTPOWCTBA C MEXaHUYECKVM AMHAMOMETPOM
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1 —nNpUTYNNeHHble YIAW; 2 — MOHCPXHOCLW MNOCKWE W napannenbHblie, 3 - UCKYCCTHEHMbI candup

PucyHok B.5 —Bnok Harpy3ku ¢ candupamu

PrcyHoK B.6 —CKpyueHHbIli 06paseH



FOCT P MOK 60851-3-2002

MPNNOXXEHWVE B
(CnipaBoyHoE)

Bubnwuorpacus

|1] M3K 1033:1991 MeTogpl UCNbITaHWA NO ONPeAENeHNI0 MPOYHOCTM CUCMJICHHI KOMMNayHANPYHOLLMX COCTaBOB C
3MaNIMPOBaHHbLIM MPOBOAOM
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M3meHeHne Ne 1 TOCT P M3K 60851-3—2002 NpoBoga 06MOTOuUHbIE. Me-
TOoAbl UcnbiTaHUA. YacTb 3. MexaHu4YecKne CBOICTBa

YTBepXeHO 1 BBefleHO B fAeiicTBue lMpukasom defepanbHOro areHTCTBa HO
TEXHWYECKOMY perynuMpoBaHuio v metposiorum ot 12.03.2008 Xu 46-cT

Jata BBegeHua 2008—08—01

MyHto 5.5.4. HanmeHoBaHMe JONOAHUTL CNOBaMU: «(TONbKO ANA NNNKOM

NEHTbI)»;

BTOpOW ab63al, NCKUUNTL.
Pasgen 7. HaumeHoBaHue. ICKNHOYNTL CI0BA: «UN PacTBOPUTENa™™;

nepBblil ab3aL,. VCKMYNTL CNOBA: <A PacCTBOPUTENS»:
CHOCKY* WCKOUUTD.
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