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Abstract

The reciprocating sliding tribological behavior of the micro wire electrical discharge machining
(micro-WEDM) surface was investigated under dry friction and wear conditions by using the ball-on-flat
contact model with 0. 6mm amplitude. The influences of different loads and frequencies on the friction
coefficient were analyzed and the wear mechanism was also studied. The results showed that the friction
coefficient decreased with the load increasing because of the third body friction, friction coefficient
decreased with the frequency increasing because the oxide film formed with temperature rising led to the
decrease of shear strength of microtip contact surface. The wear-loss volume of the micro-WEDM surface

increased with load and frequency increasing, and the wear scars appeared adhesion and oxidation wear
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mechanism.
Key words Micro wire electrical discharge machining ( micro-WEDM ) , Surface topography, Dry
friction, Wear, Friction coefficient
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Tab.1 Testing factors and levels
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K
IRTfT A/N i3 B/Hz 5 [E] C/min
1 0.5 5 10
2 1.0 10 30
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Tab.2 Testing program, data and results

LS A B C JEE 458 PR B
1 1 1 1 0.7126
2 1 2 2 0.6375
3 1 3 3 0.6128
4 2 1 3 0.7143
5 2 2 1 0.6749
6 2 3 2 0.6382
7 3 1 2 0. 640 2
8 3 2 3 0.5637
9 3 3 1 0.4879
Vi 0.654 3 0. 689 0 0.6251
Y 0.6758 0.6254 0.6386
¥ 0.5639 0.5796 0.6303
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Fig.1 SEM morphologies of the surfaces
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Fig.2  Curves of friction coefficient under different loads

at 5 Hz of the micro-WEDM surface
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Fig.3 Relation of average friction coefficient with loads
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Fig.5 Curves of friction coefficient under different

frequencies at 0. 5 N of the micro-WEDM surface
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Fig. 6 SEM morphologies of wear scars of micro-WEDM surface
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Tab.3 Parameters and wear-loss volume under

different loads at 5 Hz

HAif /N S,/ pm S,/ um BEAR AR/ pm?
0.5 0. 659 0. 849 3.011 x 10°
1.0 0. 672 0. 894 4.261 x10°
1.5 0. 686 0.917 4.660 x 10°
2.0 1. 020 1.250 5.486 x 10°
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