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Measurement of the Contact Resistance and Inspection of Contact Failure on a
Connector of an Electric Circuit for Signal Use

by Tatsuo MoTovyaMAa® Hajime TomiTA* and Kenji NAKATA**

Abstract: One of the biggest weaknesses in an electric line is the connector. The connector for a
signal transportation line use is particularly likely to lead to contact failure because of its low signal
energy.

On the other hand, the connector has the properties that the failure is apt to be recovered by
direct applied testing signal, insert/withdraw action, etc.. Therefore, it is difficult to identify the
cause of failure when recovery is accomplished by applying testing current, insert/withdraw action,
etc. in spite of suspecting poor contacting at the connector.

In this paper, a new method, which is a method for the indirect inspection of the contact resistance
of a connector from the outside of an insulated wire, is reported. The principle of the method is
to measure the impedance between a pair of electrodes formed by aluminum foil on insulated wires
which are connected by a connector.

In the method, capacity couplings are formed between the electrodes and the wire. And it is
possible to show the capacity couplings by the equivalent circuit composed by R and C, approximately.
And the possibility of the measurement by this method is shown by the analytic solution of the
equivalent circuit.

To begin with, the known value of resistive elements instead of the contact resistance of connector
was measured by the method under the conditions of the 100kHz in applied signal frequency, 4V in
applied voltage, and 5cm in width of electrode formed by aluminum foil on insulated wires. And the
contact resistance of the aged connector was also measured. The results are as follows.

(1) Tt is difficult to measure the contact resistance by the above method in case that the measured
contact resistance is too small for the coupling impedance between the wire and the electrode formed
by aluminum foil.

(2) However, there is approximately the correlation between contact resistance value measured
by the above method and the value by measuring instrument in the range from 1kQ to 1000k Q.
And it seems that the inspection of the contact failure on connector is possible in above range.

The main factors which the method depends are frequency, applied voltage in measuring signal
and width of electrode formed by aluminum foil on insulated wires. So the measurement accuracy
will be improved, if these factors are optimized. And, it is expected that the inspection range of
the contact failure on connector enlarges more than above results.
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Table 1 Main specifications for a jumper-type
connector composed of pins and link.
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Fig.2  Photos of jumper-type connector for exper-
imental use.
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Table 2 Experimental conditions.
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Fig.4  Typical changes of the contact resistance of a
jumper-type connector during an accelerated
aging test.
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