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Research of measuring contact resistance based on the electrical contact
transient thermal circuit model

ZHANG Qing-shan, DUAN lJian-dong, YE Bing, FAN Hua, ZHANG Hong-guang
(Xi'an University of Technology, Xi’an 710048, China)

Abstract: At present the main method of measuring contact resistance is bridge method or detecting voltage/current, the shortage is
only suitable for offline applications. A new method of online measuring contact resistance based on the transient thermal circuit
model is raised. Firstly the theoretical physical model and the radial transient thermal circuit model of electric contact components are
established, the thermal circuit response equation is concluded based on theory analysis. Then the axial heat transfer numerical
analysis model is established. Finally the contact resistance model considering temperature and current is derived from the theory
analysis, a method of measuring contact resistance by using the curve of thermal time constant is raised. A lot of theoretical
analysis/calculation and finite element analysis of ANSYS simulation results show that the method can accurately obtain the value of
the contact resistance, which provides theoretical support for on-line monitoring of contact resistance and thermal defect analysis of
electric power equipment.
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Fig. 1 Equivalent model of electrical contact element
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Fig. 2 Ideal model of electrical contact element
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Fig. 3 Physical model of heat source area
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Fig. 4 Radial thermal model of heat source area
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Table 1 Relevant parameter

Hilf) TR i b A g i (1 HiL B %
pllke/m’)  AUWImC)  e/Ikg'-Cy v /(Qm)
8.9x10° 380 390 1.75 x10*
BRfegive i vl BRI BEHERRIIORY A X S5 e
I /A I/A s/(mm-mm)  #Fov,/(Q-m)
585 300 5-50 1.25 x10*

[, MRS BEHER A T AR IR SE 30T, R
FHE Br_EAUSI A R GHAE ANSYS #0537 T =4k
BANE 6 P, A HRA =4 FEE1H R
155 SOLID70 HEATH T, 2l i X 0 Bk
FEm N e Wil 5 TP B ZR TR

60 : ===

50

40
NS

30

g aC

20

B Sk
——— ANSYSTjjztihzk

0 20 40 60 80
t/min

5 FRIR X N R 2%

Fig. 5 Temperature response curve of heat source area
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Fig. 6 Finite element contact model of copper busbar



230- CE R R R EEL

M 5 DA, B EUE T EI Z R S AT IR
JUERAE ANSY'S [R5 AR Z T iR ZE AR o JF HL,
T M R RE W] A PN DX, 7R LR 2T X
BT ARG, e T E ARSI,
AN ) B A EAARIAE X 5 A8 KR L AT DX KT,
AR, BRI T PRI RS IRES .

3 S RE AN

3.1 REASHEEITERE

AU DX DR 2 A H BELAY 76 1T At (0 R — 8
e A, e A RE GRE BT, F34h
—ER R PSR I HARERCE B ). D,
Xt 3 AR IR A% B g TR SR S R
s W 7 .

X FHIX2

FHXN

e
Wi
X

HFERRTEG,

I 6, MBI 6,

7 REASNEDSERE

Fig. 7 Lumped parameter temperature conduction model
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Fig. 8 Conduction infinitesimal of temperature
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Table 2 Value of numerical recursive parameter
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Fig. 9 Temperature response curve of conductor
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Fig. 10 Temperature distribution curve of conductor
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Fig. 11 Element model of contact resistance considering

current and temperature
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Fig. 12 Temperature response curves of conductor
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