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Investigation of wear mode and transition conditions of current collecting material

OChikara Yamashita, (Railway Technical Research Institute)

This paper presents the linear wear testing method to represent the wear mode of current collecting

material, and wear behavior between copper contact wire and sintered iron contact strip. According to the

friction coefficient, specific wear rate and condition of surface, the wear mode of current collecting material

under the current is classified into three types.

And the wear mode transits by relation between melting

point of materials and the maximum temperature at contact spot estimated with waveform of contact

voltage.
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Fig.1 Linear wear test apparatus
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Table 1  Properties of specimen
Specimen Sort Component Density Hardness | Resistivity | Melting point
g/mm? pm K
Contact wire | GT170 Cu(99.9%) 8.91x10% 91 (Hv) 1.77x102 1,342
Contact trip | TF-5A | Fe(78.6%), Cr(16.5%), $(0.9%) | 7.10x103 98 (HB) 0.40 1,646
Table 2 Wear test conditions 1.2
Load (N) 2~80 i
Sliding speed (m/s) 0.2 - 10
Voltage (V) 0, DC 100 208
Current (A) 0, DC100 = u . . o ‘o g
Sliding distance (mm) 250 806 A
i (=
Sliding cycle 3,000 g - . A
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Fig.2 Relation between load and friction coefficient
(sliding speed 0.2m/s,)
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Fig. 3 Relation between specific wear rate and load
(sliding speed 0.2m/s)
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Fig. 4 SEM image of specimen
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Fig.5 Waveform example of measured data
(Load:10N, current:1004)
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Fig.6 Relation between statistical maximum contact
voltage and load (sliding speed 0.2m/s)
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Fig.7 Relation between statistical maximum
temperature at contact and load (sliding speed 0.2m/s)
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