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Cables, wires and cords.
Method of measuring electrical resistance of conductors
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Hacrosmuii cramapT pacmpocTpaHseTcs Ha KaOelnbHbIE H3AETMs M YCTaHAaBIHBAET METOH
OTIpENeICHUsT JJEKTPUUECKOTO COMPOTHBICHHUS MOCTOSHHOMY TOKY TOKOIPOBOMSIIUX JKAT U
MIPOBOTHUKOB KaOelel, MPOBOJIOB U IIIHYPOB, a TAKXKE MPOBOJIOKH, JICHT H IIIHH.

MeTon He pacpocTpaHsAeTCs Ha KaOeIbHbIC U3CIHs B CMOHTHPOBAHHOM COCTOSIHUH.

1. METOJ OTBOPA OBPA3I1OB

1.1. V3mepenne mpou3BOIAT Ha CTPOMTENBHBIX JUIMHAX KaOelel, MpOBOJOB M HITYypOB WM Ha
BBIIPSIMJICHHBIX 00pa3lax MpOBOJOB, LIHYPOB, MPOBOJOKH, JICHT M LIMH JUIMHOW He MeHee 1 M B
U3MEpsAeMON YacTH, €CIM B CTaHAAPTAaX WIM TCXHUYSCKUX YCIOBHAX HA KOHKPETHBIC HM3IENUS He
yKa3aHa Jpyras JJIHMHa.

[TorpenrHocTs U3MEPEHHsI CTPOUTEIBHON IITMHBI KaOETBHOTO M3AEIHs N0JDKHA ObITh He Oonee 1 %.

[orpemuocTs M3MepeHnss 00pa3oB KaOETBHOTO M3HENHs UIMHOW Oonee 1 M momKHA OBITH HE
oouee 0,5 %, a muHoi 1 M - He Oonee 0,2 %.

(M3menennas penakuus, U3m. Ne 1).
1.2. Ot60p 00pa3LoB LI U3MEPEHUH IPOU3BOIST METOJIOM CIIy4aifHOTO BHIOODA.

1.3. KonruectBo 00pa3oB Juisi KI3MEPEHHUH JJOIDKHO OBITh YKa3aHO B CTAHJAPTax MM TEXHHUYECKUX
YCIIOBUSIX Ha KOHKPETHBIE U3EIIHSI.



2. AIIITAPATYPA
2.1. V3mMepeHue 3JeKTPUYECKOTO CONPOTHUBIICHNS! TOKOMPOBOISIINX JKWI ¥ MPOBOJIHUKOB JIOJDKHO
OBITH TNPOM3BENICHO OJMHAPHBIM, JBOWHBIM WJIM OJMHAPHO-ABOMHBIM MOCTOM IOCTOSHHOTO
HaNpsDKEHMS C MHCTPYMEHTAIBHOH MorpemHocThio He 6outee 0,2 %.
[TpuHIMIIATEHBIE CXeMBl H3MEPEHHS IPHBEICHBI Ha yepT. 1-3.

(A3menennasi pepaxuusi, M3m. Ne 1).

Cxema HU3MEPECHUA OAUHAPHBIM MOCTOM C IBYX32KMMHBIM MMOAKJ/JIIOYCHUEM

Yepr. 1

Cxema H3MEpEHUs OAMHAPHBIM MOCTOM € ABYX32aKMMHBIM NMOAKJIIOYECHUEM H 3JIEKTPUYECKUM
CONPOTUBJICHUEM IJIA KOMIICHCAIIUHA 3JICKTPUIECKOI0 COIMPOTUBJICHUS IMTPOBOI0B, COCAUHAIOIINX
KaleJbHOE n3/IeJIie ¢ MOCTOM




Cxema u3MepeHust IBOHHBIM MOCTOM

UYeprt. 3
OKcruMKauus K uept. 1-3.

E - ACTOYHHK TOCTOSTHHOTO TOKa; 4 - ammepMmeTp; G - TaTbBAHOMETP; 75 - DIEKTPHUECKOE
COTIPOTHUBIICHUE, OTPaHUIMBAIOIIEE TOK; 7 — PEOCTaT; [ - IepeKIroyaTesb Ui H3MEPEHUs
HaTpaBJICHUS TOKA IPU H3MEPEeHUN; R, Ry, R, R, R'; - aneKkTpmdeckoe COMPOTHBIICHHE TIIIEY MOCTA;
K1, K> - KJTF04H [T BKJIFOUEHUS ¥ BBIKJIFOUEHUS TallbBAHOMETPA M 3AIIUTHOTO JIEKTPHUIECKOTO
COTIPOTHUBIICHUS; Ry - ATAJIOHHOE 3JIEKTPUIECKOE COMPOTUBIICHNUE; Ry - SIEKTPUIECKOE COMPOTUBIICHHUE,
ciTy’Kariee Uil KOMIIEHCAIUH 3JIEKTPUIECKOTO COTIPOTUBICHUS MPOBOIOB, COCTUHSIOMNX KaOeIpHOoe
U3JICITUE C MOCTOM; 7 - JICKTPUYECKOE COTIPOTUBIICHUE MPOBO/IA, COSIUHSIIONIEIO 00pa3oBOe U
M3MepseMOe DJIEKTPUUECKOE COMTPOTUBIICHHUE TBOMHOTO MOCTAa; 7| - 3AIIIUTHOE JIEKTPUUECKOE
COTPOTHBJICHUE TaJIbBAHOMETPA; Ry - U3MEPSAEMOE IIEKTPUIECKOE COMPOTUBIICHUE

2.2. HpI/I HU3MEPCHUU TTI0 CXEME ﬂBOfIHOl"O MOCTa 3HAUCHUC JJICKTPUYCCKOI'0 COMPOTUBJICHUSA 7, HE
JAOJIZKHO MPEBLIIIATh CYMMbI 9TAJIOHHOTO U U3MEPSACMOT' O COHpOTHBHCHHﬁ.

2.3. B 3aBHCHMOCTH OT 3HA4YCHHS NU3MEPACMOTI0 JJIEKTPUYECKOTO CONPOTHUBIICHUS H3MCEPECHUA
JOJIDKHBI OBITH IIPOU3BCACHBI B COOTBCTCTBUHU C Ta6J’IH].[CI>i.

Usmepsemoe Tun Mocra 1 cxema M3mepsiemoe Tum Mocra 1 cxema
JIEKTPUIECKOE TIOAKTFOYCHHUS ANEKTPHUIECKOE TTOIKJTFOUCHUS
compoTuBieHne, Om comnpoTuBieHne, OmMm

100,0 u 6omee  |OnuHAPHBII c 1,0 u menee JIBOIHOMI C YeThIpeX3a’KUMHBIM
JIBYX3)XHMHBIM MOKIIIOYEHHUEM  M3MEpsSeMOro
MOIKITIOUEHUEM AIEKTPHYECKOTO
HU3MEPSIEMOTO COTIPOTHBIICHUS
CONPOTHUBJICHUS

99,9-1,0 JIBoitHOW WM OAMHAPHBIN

c JIBYX3KUMHBIM
MOAKITIOUEHUEM
HU3MEPSEMOro
3JIEKTPUUECKOTO
CONPOTHUBJICHUS

2.4. I[JI?[ HU3MEPEHUA DJICKTPUUCCKOI'O COIPOTUBIICHUSA HOITYCKACTCSA NMPUMEHATH aBTOMaTHICCKUE U
APYTHUC PpaBHOLICHHBIC HpI/I60pBI, TMIPOU3BOIAIIMNE U3MEPECHUA HA IMOCTOAHHOM TOKE C IOTPEIIHOCTEBIO,



yKa3zaHHOHU B IL. 2.1.
3. IOAI'OTOBKA K U3MEPEHHUIO

3.1. [lepen MOAKITIOYCHHEM K H3MEPHUTEIBHON CXEME KOHIIBI JKHJI KaOCTbHBIX W3JCITUI JTOKHBI
OBITH 3aUMIICHBI U H30JMPOBAHBI OT BCEX METAIUIMYCCKHUX DJICMEHTOB, HE BXOJSIINX B H3MEPHUTEIBHYIO
CXeMy.

3.2. Mecrta TpUCOCAMHEHUS ATIOMIHHAEBBIX JKMJI K TOKOBBHIM KOHTAKTaM W3MEPUTEIEHOW CXEMBI
JIOJDKHBI OBITh OYHMINEHBI OT OKCHIHOW IUICHKH. Bce MPOBOIOKM MHOTOMPOBOJIOYHON aTIOMHHUEBON
JKWITBI IOJDKHBI OBITh HAJAEKHO IPUCOEANHEHBI K TOKOBBIM KOHTaKTaM W3MEPUTEIbHON CXEMBIL.

Jomyckaercss MPUCOENWHATh K TOKOBBIM KOHTAKTaM HM3MEPHUTEIHHON CXEMBI TOJBKO BEPXHHMN
IIOBUB MHOFOHpOBOJ’[O‘IHOﬁ AITIOMHUHUEBON KUJIBI Ipyu yCJIOBUM CBAapKu WU COCAWMHCHUA APYTIUMU
METOJIaMH BCEX MPOBOJIOK MEKIY COOOM Ha KOHIIAX.

3.3. OOpasupl KaOeJbHBIX M3JENHH Mepell WU3MEPEHUEM [OJDKHBI OBITh BBINPSIMIICHBI TaKHM
00pa3oM, YTOOBl HE MPOW3ONUIO M3MCHEHHS IUIONIAMU TMOICPEUYHOTO CCUCHHS JKWIIbI, HA KOTOPOU
MPOU3BOJIAT H3MEPCHHE.

3.4. BpeMs BBIACPIKKH U3ACIHSI A0 H3MEPCHUS dJICKTPUICCKOTO COMPOTHBICHHUS TOKOIPOBOISIINX
KW B TIOMETICHUU JTOJDKHO OBITh HE MeHee 6 4. JomyckaeTcss BRIACPKABATh CTPOUTEIBHEIC JITHHBI U
00pa3mpl KaOeNmbHBIX W3IENUH MeHee 6 U, ecli 10 pe3ylbTaTaM H3MEPCHHH DIIEKTPHYCCKOE
COTIPOTHUBIICHUE YIOBIETBOPSACT TPEOOBAaHMUAM CTaHIAPTOB WM TEXHWYCCKUX yCIOBHUH Ha KOHKPETHBIE
Ka0epHbIE U3EIHS.

[Ipr BO3HMKHOBEHWH pa3HOTIACHN OOpa3el KaOENbHBIX HW3ICIUH Iepel] M3MEPEHHUEM OJDKHEI
OBITH BBIIEpKaHBI HE MeHee 6 4 B IOMEIIEHHH, TEMIepaTypa OKPYXamomeil cpeasl B KOTOPOM B
TEYEHHE 3TOTO BPEMEHHU HE OTIMYACTCA OT TEMIIEPATyphl OKPY)KaIOIIe Cpeasl B MOMEHT M3MEPEHUS
6onee wem Ha 1°C.

3.5. TemmepaTypa OKpy>Karomiel cpebl JO/DKHA ObITh U3MEPEHA ¢ MOrPEITHOCTRI0 He Oonee +1°C
Ha pPacCcTOSHUU HE Oosiee 1 M OT M3MEPSIEMOT0 H3/CNUSA Ha BBICOTEC M3MEPHTCIBHOTO YCTPOHCTBA U
pacCIOJIOKEHIH H3ACIMsS Ha TaKOW JK€ BBICOTE WM Ha BBICOTE 1 M OT MOJa, €CId HM3MEpPCHHE
MPOU3BOJIAT HAa KaOCTHHOM H3JICIIHY, HAMOTAaHHOM Ha OapabaH.

4. TIPOBEJEHUE U3MEPEHUI

4.1. M3MepeHus AOJKHBI MPOU3BOAUTHCS B IMOMEHIEHHMU ¢ Temmeparypoil ot 5 mo 35 °C m
OTHOCHTENIBHON BIIQXKHOCTBIO He Oornee 80 %, ecnmu B cTaHAapTax WIM TEXHWYECKUX YCIOBHSX Ha
Ka0eTbHbIE M3/1eJINs HE YKa3aHbl APYTHE YCIOBHS.

(A3meHenHasi pepakuusi, A3m. Ne 1).

4.2. W3MmepeHUs DSIEKTPUUECKUX COMpPOTHBIEHUN MeHbile 10 OM IOJDKHBI TPOW3BOJAUTHCS
HEMOCPEJCTBEHHO OJHO 3a APYTMM IIPU JBYX IPOTHBOIOJIOKHBIX HAIPABJICHUSIX OJWHAKOBOTO MO
3HA4YEHHIO0 U3MEPHUTEIILHOTO TOKA.

4.3. TIIOTHOCTh M3MEPUTEIHHOIO TOKA JIOJDKHA ObITh HE Gonee | A/MM’, a CHIIa JIEKTPHUECKOTO
TOKA HE J0JDKHA IpeBbImath 20 A.

B ciyuae ompeneneHusl BIMSHUS W3MEPUTEIBHOTO TOKAa Ha HarpeB o0Opasla JOJDKHBI ObITh
MPOBEJICHBI /IBA IOCIIEAOBATEIbHBIX M3MEPEHHH C MHTEPBAJIOM BPEMEHH 5 MHH 0€3 BBIKIIOUCHHS
M3MEPHUTENFHOIO TOKa. Pa3HOCTh 3HAa4YEHHH 3JIEKTPHYECKOTO CONPOTHUBIICHUSI 00pasia, MOJy4YeHHBIX
IIpyu 3TUX ABYX U3MEPCHUAX, HE NOJI)KHA MPECBLIIIATH HBOﬁHOFO 3HA4YCHUA I[OHyCTHMOﬁ MOTrpeIIHOCTHU
U3MEPUTENILHOTO yCTpolicTBa. B cilydae NpeBBINICHUS YKa3aHHBIX 3HAYCHHUH CIEAYyeT yMEHBIIUTb
IUIOTHOCTH U3MEPHUTENHEHOTO TOKA.

(M3meHennas pegaxuus, Mzm. Ne 1).
4.4. (Mcxnrwouen, U3m. Ne 1).
5. OBPABOTKA PE3YJIbTATOB
5.1. 3HayeHHE H3MEPSICMOI0 JJICKTPHUCCKOTO COMPOTHBICHHUS TO/DKHO OBITH IMOACYMTAHO II0

dbopmyaam:
JUTSL OTMHAPHOTO MOCTA



JIS1 IBOMHOTO MOCTa

rae Ry - 3HaYeHHE U3MEPSEMOTO IEKTPHIECKOTO CONPOTUBIEHUS, OM;
Ry, R, Ry viu R, - 3HAUYEHUS DIEKTPUYECKOTO CONPOTHUBIEHHUS IUIEY MOCTA IPH €TO0 PAaBHOBECHH,
Om.

(M3meHenHas pepakuus, Asm. Ne 1).

5.2. 3a pe3ynbpTaT NMPHUHUMAIOT CperHeapHu(PMETHUECKOE 3HAYCHHE Pe3yJbTATOB M3MEPEHUH IpH
JIBYX MPOTUBOIIOJIOKHBIX HAIIPABICHUSAX U3MEPUTEIBHOTO TOKA.

5.3. DnexTpuuecKoe COMPOTHBIECHUE NPOBOJOB, COCAMHSIOMNX H3MEpSIeMOe M3IEIHe C MOCTOM
pH  ABYX3KUMHOH CXeMe TNOIKIIOUCHHS, YYHTHIBAIOT TOJNBKO B TOM Ciydae, KOTga »JTO
JIEKTPUYECKOE COMPOTHBIEHNE cocTaBiusier Oomee 0,2 % OT 3IEKTPHYECKOTO COIMPOTHUBICHUSA
KaOeJIbHOTO M3/, 3HaYeHHE KOTOPOTO B 3TOM CIIy4ae JOJDKHO OBITh MOJICYUTAHO IO (hopMyIie

Rmu = Rx - Rns

rre Ry, - DIEKTPUIECKOE COTPOTHBIICHHE KabenpHOro u3nemnus, Owm;

R, - cymMapHOe 3/EeKTpUYECKOe CONPOTHBIIEHHE COEIMHHUTENBHBIX MPOBOJOB NMPH 3aKOPOUYCHHUU
KOHIIOB, K KOTOPBIM HOJKIIIOUAIOT KabenbpHoe unenue, OM.

IIpy mnpuMeHeHMH JABOMHOTO MOCTa C YETHIPEX3KUMHBIM IOAKIIOYEHUEM 3JIEKTPUUECKOE
COIIPOTHUBIIEHHE MPOBOJOB, COCAUHSIONNX U3MEPSIEMOe U3AEINE C IIEKTPUYECKHM COMNPOTUBICHUEM
mwied Mocta R; u R'| 3HaueHueMm Oonee 0,05 OM, MOMKHO OBITH MPHOABICHO K JIEKTPUICCKOMY
COTIPOTHUBIICHUIO Mara3nHa CpaBHEHHS Ry U R .

Bo Bcex apyrux ciaydasx 3MEKTPUYECKOE COMPOTHBICHHE IMPOBOMOB, COCTUHSIOMNX KabOelbHOe
U3JIEITIE C MOCTOM, HE YIUTHIBAIOT.

5.4. V3MepeHHOE 3HAYEHHUE 3JIEKTPHUUECKOTO COMPOTHUBICHHUS MOJDKHO OBITH MEpecunTaHo Ha
temneparypy 20 °C mo ¢popmyie

1
Ry=R - K; K= ,
1+ (£, —20)

rae Ry - aJeKTpuueckoe conpoTtusienue mpu remmeparype 20 °C, Owm;

t - TeMIiepaTypa, pu KoTopoi npousseeHo usmepenue, °C;

R, - anexTpuueckoe CONpOTUBIIEHHE, U3MEPEHHOE NPU Temnepatype ¢, OM;

Ol - TEMIIEPATYPHBII KOIDPHUIMEHT FEKTPUUECKOro conpoTusienns, °C”', papHbii:

0,00393 - s Msirkoi Meau (OTOXKEHHOI),

0,00381 - nns TBepOM Meay,

0,00403 - m1st aMrOMUHUS,

K - teMmeparypHbIi MHOXKUTENb, 3HAYEHUE KOTOPOro i Meau Mapok MM u MT u amomunHust
TIPUBEICHO B CIIPABOYHOM IIPHIIOKCHUH.

IIpm HEOOXOOMMOCTH HW3MEPEHHOE 3HAYCHHE OJIIEKTPUYECKOTO COMPOTHBICHHS MOXKET OBITh
MePEeCYUTAaHO Ha [UINHY | KM.

[Ip wu3MepeHHuH »HIEKTPHUUECKOTO COMPOTHUBICHHUS TOKOIPOBOISIIUNX JKWI W IPOBOJHUKOB,
W3TOTOBJICHHBIX W3 JIPYTUX METAJUIOB, 3HAYE€HHE TEMIIEPATYPHOTO KOI(PPHUIMEHTAa 3JIEKTPHYECKOTO
CONPOTHUBIICHHSI JIOJDKHO OBITh YKa3aHO B CTaHIApTax WM TEXHMYECKUX YCIIOBUSX Ha KaOelbHbIC
M3,

5.5. YaenpHOe 00BEMHOE JJIEKTPUYECKOE CONMpPOTHBIEHHE u3nenus p B OM'M, NpHUBEJCHHOE K
temmepatype 20°C, BBIYUCISIOT O hopMyJIe

U3 -

o PuS
!

rae S - oMb MOMEePEYHOr0 CCUCHHUS, MM
[ - mrHA KaOEeNBHOrO U3EIHUS, M.

5.3-5.5. (M3menennas peaaxkuus, Azm. Ne 1).



IIPHJIOJKEHUE

Cnpasounoe
TemneparypHslit MHOkHTENB, K
Temneparypa, °C Menp Mapku AroMuHUR
MM MT
5 1,0626 1,0606 1,0643
5,5 1,0604 1,0585 1,0621
6 1,0582 1,0563 1,0598
6,5 1,0560 1,0542 1,0575
7 1,0538 1,0521 1,0553
7,5 1,0517 1,0500 1,0531
8 1,0495 1,0479 1,0508
8,5 1,0473 1,0458 1,0486
9 1,0452 1,0433 1,0464
9,5 1,0430 1,0417 1,0442
10 1,0409 1,0396 1,0420
10,5 1,0388 1,0376 1,0398
11 1,0367 1,0355 1,0376
11,5 1,0346 1,0335 1,0355
12 1,0325 1,0314 1,0333
12,5 1,0304 1,0294 1,0312
13 1,0283 1,0274 1,0290
13,5 1,0262 1,0254 1,0269
14 1,0241 1,0234 1,0248
14,5 1,0221 1,0214 1,0227
15 1,0200 1,0194 1,0206
15,5 1,0180 1,0174 1,0185
16 1,0160 1,0155 1,0164
16,5 1,0139 1,0135 1,0143
17 1,0119 1,0116 1,0122
17,5 1,0099 1,0096 1,0102
18 1,0079 1,0077 1,0081
18,5 1,0059 1,0057 1,0061
19 1,0039 1,0038 1,0040
19,5 1,0020 1,0019 1,0020
20 1,000 1,000 1,000
20,5 0,9980 0,9981 0,9980
21 0,9961 0,9962 0,9960
21,5 0,9941 0,9943 0,9940
22 0,9922 0,9924 0,9920
22,5 0,9903 0,9906 0,9900
23 0,9883 0,9887 0,9880
23,5 0,9864 0,9868 0,9860
24 0,9845 0,9850 0,9841
24,5 0,9826 0,9831 0,9822
25 0,9807 0,9813 0,9802
25,5 0,9788 0,9795 0,9783
26 0,9770 0,9777 0,9764
26,5 0,9751 0,9758 0,9745
27 0,9732 0,9740 0,9726
27,5 0,9714 0,9722 0,9707
28 0,9695 0,9704 0,9688
28,5 0,9677 0,9686 0,9669
29 0,9658 0,9668 0,9650
29,5 0,9640 0,9650 0,9631
30 0,9622 0,9633 0,9613
30,5 0,9603 0,9615 0,9594
31 0,9585 0,9597 0,9575
31,5 0,9567 0,9580 0,9557




32
32,5

33,5
34
34,5
35

0,9549
0,9531
0,9513
0,9496
0,9478
0,9460
0,9443

0,9562
0,9545
0,9528
0,9510
0,9493
0,9476
0,9459

0,9538
0,9520
0,9502
0,9484
0,9465
0,9447
0,9429




	1. МЕТОД ОТБОРА ОБРАЗЦОВ
	2. АППАРАТУРА
	3. ПОДГОТОВКА К ИЗМЕРЕНИЮ
	4. ПРОВЕДЕНИЕ ИЗМЕРЕНИЙ
	5. ОБРАБОТКА РЕЗУЛЬТАТОВ

