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Consideration on Heat Conversion rate of Friction Work

between Hard-drawn Copper Plate and Iron-based Sintered Alloy Contact Strip
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Fig.1 Schematic image of rotary wear tester? Fig. 2 Temperature measuring method of copper plate and
contact strip
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Table 1 Properties of Test specimens

Copper plate Contact strip
Material Hard-drawn copper Iron-based sintered alloy
Thermal conductivity A, W/m*K 373 25.3
Specific heat ¢, J/kg K 381 485
Density p, kg/m3 8910 7100
...... [ LTS T ————— Separate

Friction force - W i ) 250N

Temperature

100°C
of contact strip
Temperature W 50°C
of copper plate Rotation stop
0 20 40 60 80 100 120
Time, s

Fig. 3 Measured data during test (contact load: 60 N, sliding speed: 27.8 m/s)

Temperature at
Measurement point
(2.5mm below surface)

= ~ Heat dissipation
SRS section

Temperature at

contact surface T

Fig. 4 3D analysis model of contact strip Fig. 5 Example of analysis result of contact strip
(contact load: 60 N, sliding speed: 27.8 m/s, analysis time: 10 s)

Temperature at

Axis of rotation contact surface 7,

Contact surface

Temperature at /
Measurement point

Fig. 6 2D analysis model of copper plate Fig. 7 Example of analysis result of copper plate
(contact load: 60 N, sliding speed: 27.8 m/s, analysis time: 10 s)
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(a) contact load: 60 N, (b) contact load: 60 N, (c) contact load: 60 N,
sliding speed: 5.6 m/s sliding speed: 16.7 m/s sliding speed: 25 m/s
Fig. 8 Example of test and analysis results of contact strip
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(a) contact load: 60 N, (b) contact load: 60 N, (c) contact load: 60 N,
sliding speed: 5.6 m/s sliding speed: 16.7 m/s sliding speed: 25 m/s

Fig. 9 Example of test and analvsis results of copper plate
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Fig. 10 Heat fluxes at contact surface of Fig. 11 Heat conversion rate of friction work
contact strip and copper plate
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Fig. 12 Heat distribution rate of frictional heat
to contact strip

Fig. 13 Contact heat transfer coefficient
between contact strip and copper plate
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Fig. 14 Variation of contact area in sliding contact model
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Table 2 Example of calculation results in contact models

Fixed contact model | Moved contact model Moved / Fixed
Radius of contact spot 7., m ¥ 64x10° 64x10¢ 1.0
Cross-sectional area of contact spot 4c, m? 1.29x108 1.29x108 1.0
Average contact area of contact spot 4, m? 1.29x108 5.21x107° 0.41
Apparent contact area Ao,m> ¥ 100x10-° 100x10-° 1.0
Sliding speed v, m/s 10.0 10.0 1.0
Contact time ¢, s 1.3x1073 2.6x1073 2.0
Contact load N, N 60.0 60.0 1.0
Hardness Ho, Pa ¥ 980 X 10° 980X 10° 1.0
Number of contact spot 7 5.75 14.5 2.5
Average friction force F, N 40.0 40.0 1.0
Average friction heat Fv, W 400.0 400.0 1.0
Heat flux per contact point g, W/m? 5.4x10° 2.1x108 0.40
Temperature rise parameter g/t 1.93x107 1.08x107 0.56
Contact pressure per contact point P, MPa 810 794 0.98
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