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Influence of Apparent Contact Area on Wear Properties of Current Collecting Materials

Chikara YAMASHITA, Railway Technical Research Institute. 2-8-38, Hikari-cho, Kokubunji-shi, Tokyo

Influences of apparent contact area on wear properties of current collecting materials under current condition was investigated.
As a result, the contact voltage between the contact wire and the contact strip was independent of the apparent contact area
throughout all load condition. In addition, wear properties such as friction coefficient and specific wear rate were independent
of the apparent contact area under the mechanical wear condition and the melting condition of contact strip. On the other hand,
the author confirmed the influence of the apparent contact area on wear properties only under the condition that the contact

temperature reached the melting point of the contact wire.
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Fig.1 Linear wear test apparatus.

Table 1 Propertics of specimen.

Contact wire Contact strip
Material Hard-drawn Iron-based sintered
copper alloy
9,
Component Cu(99.9%) Cr(lgfs(;ns).,és/%.‘)%)
Melting point (K) 1,342 1,646
Hardness (N/mm”’) 895 960
Resistivity (udm) 1.77%107 0.40
10mm X 10mm (100mm?)
Contact area 10mm X Smm  (50mm?)
3mm % 3mm (9mm?)

Table 2 Wear test conditions.

Load (N) 2~80
Sliding speed (m/s) 0.2
Voltage (V) DC 100
Current (A) DCI100
Sliding distance (mm) 250
Number of sliding cycle 3,000
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Fig. 2 Relationship between load and statistic
maximum contact voltage and statistic maximum
contact temperature.
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Fig. 3 Relationship between load and
friction coefficient.
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Fig. 4 Relationship between load and specific wear
rate of current collecting materials.
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