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Characteristics in W-EDM of Tungsten Carbide
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Division of Mechanics, Dong Seoul College
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Abstract : Wire electrical discharge machining experiments are conducted to investigate characteristics of acoustic
emission (AE) and electrical discharge energy due to current peak ( 7,), pulse on time( z,,). The AE signals are obtained
with a sensor attached to workpiece side. Machining states are identified with scanning electron microscopy and residual
stress analyzer. It is demonstrated that the residual stress provide reliable informations about the machining states.
Moreover, machining states can be detected successfully using both the residual stress and AE count rate.
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Table 1. Electrical discharge energy for W-EDM condiitions

Ed(W)
Pulse 24 28 30
LA 45 58 73
T
Va(V) 38 35 30
zon( 129) 0.5 0.5 0.5
zo ( 25) 10 10 10
3. AEEx ¥ avH
3.1. AEER

Fig. 1& eolojyd 7135 WAZ 9 AE4E
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Fig. 1. Photograph of experimental sefup
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Table 2. Chemical composition and mechanical properties of sintered carbides

Items Chemical composition Mechanical properties
Carbids Co TiC+TaC wC Compressive strength Modulus of Thermal expansion Vickers hardness
(%) (%) (%) (N/mm) strength (KN/mm’) (xm/m°C) (Applied force, 30Kg)
K20 6 - 94 5,400 630 5.5 1,550
E35 12 3 85 4,500 580 59 1,300
D60 20 5 75 3,800 510 6.9 1,100
30 Al3{upy 34. MSHa
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Fig. 5. SEM micrographs showing machining surface states by
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Fig. 4. SEM micrographs showing machining surface states at cobalt composition of 6, 12, and 20
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