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MeToa onpezieieHnst JIEKTPHIECKOrO CONPOTHBICHHS roct
TOKONPOBOAAIMX W1 H NPOBOTHHKOB 7229—76

Cables, wires and cords.
Method of measuring electrical resistance of conductors

MKC 29.060.01

Jara ssenenns 01.01.78

Hacrosiimuii cTaHmapT pacpoCTPaHAETC Ha KaOeNIbHBIE U3ACTNI U YCTAHABIMBAET METON OMpPEAce-
HMS 3JIEKTPHUECKOTO CONMPOTURICHHUS TOCTOSHHOMY TOKY TOKOIIPOBOISAIIUX XHJI M TIPOBOAHUKOB Kabeieil,
IIPOBOIOB H IIHYPOB, a4 TAKXKC IIPOBOJIOKH, JICHT U IIIUH.

Meron He pacTpocTpaHsaeTCsl Ha KaGeabHbIe U3NEINS B CMOHTUPOBAHHOM COCTOSIHUM.

1. METOJ OTBOPA OBPA3I1IOB

1.1. M3MepeHUe TIPOBOAAT HA CTPOUTENBHEIX IJIMHAX Ka0eeil, MpOBOAOB M LITHYPOB MJIM HA BHITIPSIM-
JIEHHBIX 00pasiiax MpOBOIOB, IIHYPOB, MPOBOJIOKH, JICHT M UIHH JUIMHOW He MeHee 1 M B M3MepseMoit
YacTH, €CJT B CTAHIAPTAX WIM TEXHUYECKUX YCIOBUSAX HA KOHKPETHBIC M3ICTU HE yKa3aHa Apyras JJIMHA.

TMorpeurHoCTh U3MEPEHUST CTPOUTENBHOM IIMHBI KaOeIbHOTO M3AEIUS He MOJKHA ObITh Gonee 1 %.

[TorpemHoCTh U3MepeHUs 00pa3LOB KAOESABHOrO U3NSAUA JIMHOM 00jiee 1 M HE HOKHA ObITh OoJiee
0,5 %, a nymHoi 1 m — Gonee 0,2 %.

(A3venennas penakmusi, M3m. Ne 1),

1.2. O160p 00pa3uoB I UMEPEHUM MPOU3BOISAT METOAOM CIYYAaHHOIO BHIOOpA.

1.3. KonuyectBo 00pa3LoB IS U3MEPEHUI TOMKHO OBITH YKA3aHO B CTAHAAPTAX WJIM TEXHUYECKHUX
YCIOBHSIX Ha KOHKPETHBIE M3OETUSA.

2, ATITIAPATYPA

2.1. A3MepeHHne IMEKTPUUECKOTO COMPOTUBICHUS TOKOMPOBOISIINUX XHWI H MPOBOAHHUKOB JOJIXHO
OBITH TIPOM3BEACHO OOWHAPHBIM, IBOMHBIM WM OOMHAPHO-IBOWHBIM MOCTOM MOCTOSIHHOTO HAIPSKEHUS
¢ MHCTPYMEHTAJIBHOM MOTPENIHOCThIO He 6omee 0,2 %.

IMpuHLMMUATEHBIE CXeMBI U3MEPEHHS TIPUBEACHBI Ha YepT. 1—3.

(A3menennas penakmus, M3m. Ne 1),

2.2. Ilpu ¥3MepeHUN MO CXeMe ABOMHOIO MOCTA 3HAYEHME JIEKTPUUYECKOTO COMPOTHUBJICHUS I, HE
JIOJDKHO TIPEBHIIIATH CYMMBI STAJIOHHOTO M U3MEPSIEMOTO COMPOTUBRIICHUIA,

2.3. B 3aBUCHMMOCTHU OT 3HAUEHHS U3MEPSEMOTO SIEKTPUUECKOTO COMPOTHUBICHHS M3MEPEHUS TOJIK-
HbI OBITH MPOU3BENCHBI B COOTBETCTBHU C TaOTUIICH.

N3nanne odpummansuoe IlepeneuaTka Bocmpemena

*
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CxeMa H3MepeHHs OJUHAPHBIM MOCTOM CxeMa H3MepPEHAs OMMHAPHBIM MOCTOM C JBYX3AKHMHBIM
¢ ABYX3AKHMHbBIM IOIK/II0UECHAEM NMOAK/IIOYEHHEM H JIEKTPAIECKHM CONPOTHABICHAEM LISt
KOMIIEHCALMH JJIEKTPHYECKOTO CONPOTHBIIEHHS MPOBOAOB,
COEIMHSIOMHUX KADEIbHOE W3/1e/lHe ¢ MOCTOM

Cxema W3MepeHHs ABOWHBIM MOCTOM

Yepr. 3

DKCIUMKays K yept. 1—3:

E — ¥CTOYHMK NOCTOSHHOTO TOKa; A — amnepmeTp; G — rabBaHOMETD; Iy, — NEKTPHYECKOE CONPOTHRJICHHE, OTPAHMYHMBAIONIEE TOK;

r — peoctar; Il — nmepekioyaTens il M3MEPEHNUS HATIPABICHUS Toka mnpu u3MmepeHuM; Rl, R2, R3, Rl’, R2’ — 3ieKTprUYECKOe

COMpOTUBICHHE TUIeY MocTa; K1, K2 — kmioun Uil BKIIOYEHHS] M BBHIKJIIOUEHHS TFaJIbBAHOMETPA M 3AIUMTHOTO JIEKTPUYECKOTO

CONMPOTUBICHMST, Ry — STAIOHHOE IMEKTPUYECKOE COMPOTHBJIECHHE; R — MEKTPUYECKOE CONMPOTUBICHHE, CIYXAIIEe Ui KOMITEH-

CaLMH MEKTPHIECKOTO COMPOTURICHHUS MPOBOIOB, COCTMHAIOIIMX KaOENBHOE M3IE/HE C MOCTOM; Fy— 3JIEKTPHYECKOE CONPOTHBIECHHE

NPOBOJA, COSAMHAIOLIETO 06Pa3LOBOE M H3MEPAEMOE INEKTPHIECKOE COMPOTHBACHHE ABOUHOTO MOCTA; 7, — 3aLIMTHOE SMEKTPUYECKOE
COMPOTHBICHHE TALBAHOMETPA; R, — M3MEPSEMOE MEKTPUYECKOE COMPOTHBACHUE
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UamepsieMoe 3/eKTpUYECKOe Tun MocTta 1 cxema HsmepsieMoe 37eKTPHYECKOE Tun MocTa 1 cxema
conpoTusieHre, OM TOIKTIOYEHUS COMpOTHUBJACHME, OM TMOIKTIOYEHUS

100,0 u 6omee OmpuHapHbIii C  AByX- JBOMHOI ¢ 4eThIpex3a-
3aXVMHBIM TIOAKIIOUEHUEM XVMHBIM  TIOAOKJTIOYEHUEM
U3MEPSAEMOTO  3JIEKTPHYCC- U3MEPSAEMOrO  BJICKTpPHYEC-
KOTO COIIPOTUBICHUS KOTO COIPOTUBICHHUSA

1,0 1 MeHee

99,9—1,0 JIBOMHON WiIM OmMHAap-
HBIA ¢ JIBYX3aXKMMHBIM IIOJI-
KJIIOUCHUEM  H3MEpPAEMOTro
SJICKTPUYECKOTO CONMPOTUB-
JICHUA

2.4, JIng u3MepeHHUs 3JIeKTPUYECKOro COMPOTURICHUS NOMYyCKAETCS MPUMEHSATh aBTOMATHUUECKHE U
IpyTUe pPAaBHOLICHHBIC IPHOOPHI, IMPOBOSAILUME H3MEPEHHUS HA IOCTOSHHOM TOKE C IOTPELIHOCTHIO,
yKa3aHHOM B 1. 2.1.

3. IOATOTOBKA K U3SMEPEHWIO

3.1. Ilepen momkiIOUeHUEM K H3MEPUTEIBHON CXeM€e KOHIIBI XKUJI KAOEIbHBIX U3MEIUM TOLKHBI OBITh
3QUMILIEHBI ¥ U30JIMPOBAHBI OT BCEX METALTMUYECKUX DJIEMEHTOB, HE BXOIALIMX B U3MEPUTEIBLHYIO CXEMY.

3.2. MecTta npUCOEAVMHEHUS ATIOMUHHEBBIX XUJ K TOKOBHIM KOHTAKTaM H3MEPHTEJIBHOH CXEMBI
IOJXHBI OBITH OUMILIEHBI OT OKCUIHOI IJIEeHKU. Bce MpoBOIOKH MHOTOTIPOBOIOYHOM aTIOMUHHEBOH JKWIBL
JIOJIXHBI OBITh HaIEXKHO MPUCOEIUHEHBI K TOKOBBIM KOHTAKTaM U3MEPHUTENILHOM CXEMBI.

JomyckaeTcsl MpUCOEIUHATE K TOKOBBIM KOHTAKTaM U3MEPUTENIBHOM CXEMBI TOJIbKO BEpXHHI MOBUB
MHOTOTIPOBOJIOYHOM aTIOMUHUEBOM XWJIBI TIPH YCIAOBUHM CBAPKH WIM COCAMHEHMS APYTUMH METOIAMH BCEX
TPOBOJIOK MeXAy COOOM Ha KOHLIAX.

3.3. O6pa3susl KabeabHbIX U3NETUI Nepel U3MEPEHUEM IO/KHBL OBITh BHIMPSIMJICHBI TAKUM 06pa3oM,
YTOOBI HE MPOM30LLIO U3MEHEHUS TUIOLAAHU MOMEPEUHOTO CEUEHMS KWIbI, HA KOTOPOI MPOBOASAT U3MEpPe-
HHUE.

3.4. BpeMsi BBIIEPXKH M3IACAMSA IO M3MEPEHHUS DJICKTPUUECKOrO COMPOTHBJICHHUS TOKOTPOBOISIIIMX
XWI B MOMEIICHHUH JOJDKHO OBITH He MeHee 6 4. JIomycKaeTcs BBIICPXHBATH CTPOMTEIBHBIC IIMHBI H
006pa3siBl KaOETBHBIX H3CHIA MEHEe 6 U, €CITH MO Pe3y/IbTaTaM H3MePEHHMI IEKTPUICCKOE CONMPOTHRICHHE
VAOBJIECTBOPSACT TPEOOBAHHAM CTAHAAPTOB MM TEXHHUYECKHX YCIOBHI Ha KOHKPETHBIE KaOeTbHBIE U3TCITHS.

IIpy BO3HMKHOBEHHUH PA3HOIJIACHH O0pa3lbl KAOSTBHBIX H3NEHHIH TIepel H3MEPEHHUEM JIOJLKHEI OBITH
BBIIEPXAHBI HE MEHEE 6 U B TIOMEIIEHHH, TEMIIEPATyPa OKPYXalolleH Cpelbl B KOTOPOM B TEYEHHE 3TOrO
BPEMEHHM HE OTIMYACTCA OT TEMIIEPaTYpPhl OKPYXAIOLLEH cpeabl B MOMEHT u3MepeHust oonee yem Ha 1 °C.

3.5. Temmeparypa OKpyXalouieii Cpeasl T0/KHA OBITh H3MEPEHA ¢ MOrpelrHoCcThIo He 6onee +1 °C Ha
PacCTOSIHMU He Oosice 1 M OT M3MEPSAEMOrO M3Ie/MMS Ha BBICOTE M3MEPHUTEIBHOIO YCTPOWCTBA TP
PacNoONOXEHUH U3ACHUS HA TAKOM X€ BLICOTE WM HAa BBICOTE | M OT MoJjia, €CJIM U3MEPEHUE NMPOBOIAT HA
KabeJIbHOM M3IEe/IMHU, HAMOTAHHOM Ha GapabaH.

4. IPOBEIEHUE U3MEPEHUI

4.1. V3MepeHus TOIKHBI TIPOBOIUTECS B MOMELIEHHH TeMIepaTypoii oT 5 10 35 °C m OTHOCHTEIbHOI
BIAXHOCTBIO He Gonee 80 %, ecnm B CTaHIApTaxX WIH TEXHHYECKHX YCOBMSX Ha KaGeJbHBIC M3IENUS HE
YKa3aHBI JPYTHE YCJIOBHS.

(A3menennas pexaxmms, M3m. Ne 1).

4.2. N3MepeHus 3MEKTPHICCKUX CONMPOTHUBACHHI MeHblre 10 OM DOKHEBI MPOBOIMTHECA HEMOCpea-
CTBCHHO OIHO 3a IpPYyrMM TPH ABYX TPOTHUBOMOJIOXHBIX HAIPABICHHIX OJMHAKOBOTO MO 3HAYCHHIO
HM3MEPUTEIBHOTO TOKa.

4.3. TINOTHOCTH M3MEPHUTEIBHOIO TOKA IOJDKHA GBITH He Gonee 1 A/MM?2, a CHla SJIEKTPHYECKOTO TOKA
He JOJDKHA MpeBbIaTh 20 A.

B cnyyae onpeneneHus BIMSHHUS H3MEPUTEIBHOIO TOKA HA HAarpeB 00pa3La JO/IKHBI OBITh MPOBEIEHBI
J(BA TMOC/IEAOBATENIbHBIX H3MEPECHHS C HHTEPBAJIOM 5 MMH €3 BHIKTIOUEHHS H3MEPUTEILHOTO TOKA. Pa3HOCTL
3HAUYEHMIT SNIEKTPUUYECKOTO CONPOTUBIICHHUS 00pa3ia, MOJAYYCHHBIX TIPH STHX ABYX H3MEPEHHUSX, HE JOLKHA
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MPEBBILIATh IBOMHOTO 3HAYEHHS AOMYCTHMOI TMOTPEIIHOCTH HW3MEPHTEIBHOrO ycrpoiictBa. B ciayuae
MPEBBILIEHUS YKA3aHHBIX 3HAYEHHI ClieMyeT YMEHBIIMTD IVIOTHOCTh M3MEPUTEILHOTO TOKA.

(A3menennas pemaxmus, M3m. Ne 1),

4.4. (Mckmouen, M3m. Ne 1).

5. OBPABOTKA PE3VJIBTATOB

5.1. 3HayeHHe MU3MEePIEMOro JIEKTPHYECKOro COMPOTHBIEHHS JTOJDKHO OBITh MOACYMTAHO TIO GHOop-
MyJIaM:
- IUI1 ONUHAPHOTO MOCTA

Rl
RX = R3 E ;
- 1151 IBOMHOTO MOCTA
Rl
Rx - RH Fz ’

rie R, — 3HaueHME M3MEPSAEMOTO MEKTPUYECKOTO CONMPOTHBIEHHS, OM;
R, R,, R; win R, — 3HaueHHS MEKTPHYECKOTO CONPOTHBIEHHA TUIEY MOCTA TIPH €10 PaBHOBECHH, OM.

(A3menennas pemaxmms, M3m. Ne 1).

5.2. 3a pe3yabTaT IPUHUMAIOT CpeIHEApH(METHIECKOE 3HAUEHHE PE3YIbTATOB H3MEPEHHIT MIPH ABYX
MPOTHBOMOJIOXKHBIX HANIPABJICHHUAX U3MEPUTEILHOTO TOKA.

5.3. DaexTpuyeckoe COMPOTHBICHHE MPOBONOB, COCOHHIIOIINX H3MEPSICMOE H3ICIHe ¢ MOCTOM MpPH
JIBYX3KUMHOHM CXeM€ TMOIKJIOUEHHS, YYMTHIBAIOT TOJMBKO B TOM Cliyyae, KOTIa 3TO SJIEKTPHYECKOE
COTIPOTUBIICHUE cocTaBmsgeT Gosiee 0,2 % OT SJAEKTPHUYECKOTO COMPOTHBICHHS KaOEJIbHOTO W3IEHS,
3HAUYECHUE KOTOPOTO B 5TOM CIIy4yae MOJIKHO OBITh MOACUYHUTAHO MO (hopMyiie

Rusn = Rx - Rnr
e R

yan — SMEKTPHUYECKOE COMPOTUBIEHHE KabenbHoro usnems, Om;
R, — cymMmmapHOE 3IE€KTPHUECKOE COTPOTHBICHHE COCIMHHUTEIBHBIX MPOBOIOB NMPH 33aKOPOUCHUHU

KOHLIOB, K KOTOPBIM MOAKJIIOYAIOT KabenbHoe unenue, OM.

INpu npuMeHeHNN IBOMHOTO MOCTA ¢ YETHIPEX3KUMHBIM MOAKITIOYEHUEM IJIEKTPUUECKOE COMPOTUB-
JIEHUE NMPOBOAOB, COSTUHSIOIINX U3MEPIEMOe U3IENNE ¢ IEKTPUISCKUM COTIPOTHBIICHHEM TIJIeY MOCTa Ry
U Ry’ 3HayeHueM 60jiee 0,05 OM, OKHO GBITH MPUOABJICHO K JICKTPUISCKOMY COMPOTHBICHUIO MarasuHa
cpaBHeHUsA R, u Ry,

Bo Bcex Ipyrux ciay4asx SIAEKTPHYECKOE COTPOTHBIICHHE TMPOBOIOB, COSTUHSIONMX KabGenbHOe
U3IETNe C MOCTOM, HE YYUTHIBAIOT.

5.4. A3MepeHHOE 3HAUCHHE BJICKTPHUYECKOTO COMPOTUBICHUS TO/DKHO OBITh MEPECUNTAHO HA TEMIIE-

patypy 20 °C mo ¢opmyiie

1
Ry=R K K= 1+o0g(1-20)°
rie Ry, — 3MeKTpUYeCcKoe COMpoTHBaeHUe mpu Temneparype 20 °C, Om;
t — TeMmeparypa, mpu KOTOpOii MpoBeneHo usMepeHue, ‘C;
R, — snexTprdecKoe COMPOTUBICHUE, U3MEPEHHOE NPU TeMIepaType f, OM;
Olg — TEMITEPATYPHEIH KO3GhOUIIMEHT 3IeKTpUUIecKoro conporusnenus, "C1, paBHbri:
0,00393 — mns MATKOIt Menu (OTOXKEHHOI),
0,00381 — mnsa TBepHOit MeaM,
0,00403 — ma amoOMUHMS;
K — TeMIiepaTypHEIE MHOXWTEJb, 3HAUEHHE KOTOPOTO LI Memu Mapok MM, MT u amoMuHUS
TMPUBEIEHO B MPUJIOXEHUH.
TTpu HEOOXOIMMOCTH U3MEPEHHOE 3HAUCHUE DIIEKTPUUECKOTO CONMPOTHBICHUS MOXET OBITh TIEPECUU-
TaHO HAa IIUHY 1 KM.
TTpu u3MepeHUN SAEKTPUUECKOTO COMTPOTUBIICHHS TOKOMPOBOISUIMX KHJI M TIPOBOTHUKOB, U3TOTOB-

26



TOCT 7229—76 C. 5

JIEHHBIX U3 IPYTUX METAJUIOB, 3HAYCHHUE TEMTIepaTypHOTro K03 buimeHTa JIeKTPUIECKOrO COMPOTHBICHUS
JOJDXKHO OBITh YKAa3aHO B CTAHAAPTAX WM TEXHUUYECKUX YCIOBUSX Ha KaGeNbHbIC U3IESITHS.

5.5. VaenpHOE 00BEMHOE BACKTPUUECKOE COTIPOTUBICHUE M3aeaus p, OM-M, MPUBEICHHOE K TEMIIC-
parype 20 °C, BBIUHCIAIOT TIO (hOpMyJIe

Ry S
P =—21_9

rae S — TUIoNIa/Ib MOTIEPEYHOTO CCUSHMS, MM2;

| — nmHa KaGeTbHOTO M3NETHUS, M.

5.3—5.5. (M3menennas penakuusi, Mzm., Ne 1),

ITPHIOKEHHUE
Cnpasounoe
TemnepaTypHBIii MHOXUTETb K
Temmneparypa, °C Mems Mapox
ATIOMUHMI
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
245 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
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IIpodonorenue
TeMmneparypHbiii MHOXHTENb K
Temmneparypa, °C Mezb Mapok
ANIOMHHHI
MM MT
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 0,9549 0,9562 0,9538
32,5 0,9531 0,9545 0,9520
33 0,9513 0,9528 0,9502
33,5 0,9496 0,9510 0,9484
34 0,9478 0,9493 0,9465
34,5 0,9460 0,9476 0,9447
35 0,9443 0,9459 0,9429
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