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Surface Analysis of the Electric Contact Mechanism

¥ A H 5 JUA <% 55
Kazuo SUGIMURA Morio KAWAMURA

Automobiles have a number of electrical connectors, contacts and brushes. To ensure the reliability of such parts it
is necessary to clarify the electrical conduction phenomena at the surface of contact. Some disturbing phenomena
that inhibit good electrical conductivity have been observed at the surface of contact, such as oxidation due to heat
and wear due to friction. It is important to clarify these phenomena. In this paper, some examples of the
observational analysis carried out to clarify the increase in the contact resistance phenomenon that occurs at the
site of contact on metal surfaces are reported.
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Fig. 3 An outbreak mode of the malfunction and the relations of the cause "
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Fig. 4 Flow of analysis investigation
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Table 1 Equipment & measurement condition
Equipment Measurement condition
EPMA: Acceleration voltage: 15 kV

EPM1600 (Shimadzu)

Sample electric current: 20 nA
Beam diameter: 5 um

XPS:
AXIS-ULTLA (Shimadzu)

X-ray target: Al

Acceleration Energy: 15 kV - 10 mA
Pass Energy: 20eV

Up take angle: 90°

TOF-SIMS:
TOF-SIMS-IV
(ION-TOF)

Firstion: Ga
Acceleration Energy: 15 kV - 600 pA

Point contact resistance:
MS-880
(KSPartlnstitute)

Probe material: K625R (Au alloy)
Point shape: 0.5R

W@

Materials: Tin plating/bronze

Fig. 6 The appearance of the connector
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Expansion photograph of SEM photograph of contact part

contact part

EPMA mapping of 0-k &

Fig. 7 Appearance photograph and an EPMA
analysis result of the point of contact
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Measurement condition of contact
resistance

Measurement load: 10 g
Measurement range: 1.4 mm (100 point)

Measurement electric current: 1 mA

Measurement area

Fig. 8 The measurement result of the point contact resistance of the contact department
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of contact surface EPMA Mapping of S-k o

Fig. 9 Appearance photograph and EPMA analysis
of the point of contact surface
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resistance
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Fig. 10 The measurement of the point contact
resistance
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Fig. 12 Outline of model experiment

Table 2 Factor and the condition of the experiment

Factor Measurement condition

The atmosphere density

(Organic silicon gas) The early days of 100 ppm

Metal plate Au-plate

Examination time 60 minutes

100 °C
150 °C
200 °C
Temperature of a metal plate
250 °C

300 °C

500 °C
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Fig. 13 TOF-SIMS data of the metal plate surface
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Fig. 15 Mechanism of the contact resistance increase by the organic silicon gas
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Fig. 16 Condition to occur of electric inconvenience
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