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Research on Critical Friction Force and Critical Angle of
Electrode Wire and the Test
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Abstract; EDM machine tool is a special machine tool for processing conductive material by using EDM
principle. To avoid broken wires when feeding the electrode wire in the process of machining. First, the
electrode wire was simplified as an Euler-Bernoulli beam, and a generalized calculation model for the
critical frictional force and critical cone angle of the electrode wire was established. Then, the tungsten
electrode wire with a diameter of 0. 19 mm and a length of 63 mm was taken as an example to obtain the
critical frictional force and the critical cone angle, and the accuracy of the model was verified by the
friction test. Finally, the accuracy of the model was verified by the friction test. Using this model and its
calculation results can effectively avoid wire breakage of wire electrode and guide the adjustment of
electrode taper.
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Fig.1 Three dimensional drawing of wire feeding

mechanism
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Fig.2 Simplified model of electrode wire
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Fig.3 Simplified model diagram and calculation

diagram of electrode wire
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Fig.4 Lower end structure diagram of guide device
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Fig.5 Model diagram of hinged strut at both ends
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Table 1 Critical friction force and critical cone

angle of the electrode wire

i HiE/ Kpg/ I 5 i
mm mm #BH/N HEf/(0)
1 0.20 63 0. 163 73.48
2 0.24 63 0.339 73.48
3 0. 30 63 0. 827 73.48
4 0.20 75 0.115 104.78
5 0.24 75 0.239 104. 78
6 0.30 75 0.584 104. 78
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Fig.6  Graphic model and practicality picture of the friction testing device
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Fig.8 Test schematic diagram
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Fig.9  Coefficient of friction
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