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Effect of Heat Treatment on the Surface Machined by W-EDM
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Abstract
Experimental studies are carried out in order to investigate the effects of heat treatment on the surface machined by W-

EDM. In this work, two ways of heat treatment after W-EDM are considered. As a comparison, the machined surface by a

traditional method such as milling/grinding is also considered. Thereby, specimens are prepared by four different
machining methods. Those are (1) milling and then grinding, (2) wire-cut electric discharge machining (W-EDM), and (3)
low temperature heat treatment or (4) high temperature heat treatment after W-EDM. The resulting surface roughness are

measured and the changes of surface microstructures are investigated using the scanning electron microscope (SEM) with
energy dispersive X-ray spectrometer (EDS). In general, heat treatment after W-EDM result in smoother surface and

better chemical composition at the machined surface. Especially, high temperature tempering could remove defects in the

thermally affected zone, which cause an overall deterioration of the surface machined by W-EDM
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Table 1 Measurement conditions for surface roughness

Measurement mode Value of condition
Cutoff length(mm) 0.25
Data length(mm) 4
Table step(ym) 100
Number of measurement 41
Filter type Gaussian
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Fig. 1 Microstructure of machined surface of type A :
(a) cross section (b) top view
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Large heat affected zone
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Fig. 2 Microstructure of machined surface of type B :
(a) cross section (b) top view

Reduced heat affected zone

()
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Fig. 3 Microstructure of machined surface of type C :
(a) cross section (b) top view
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Fig. 4 Microstructure of machined surface of type D :
(a) cross section (b) top view

Table 2 Surface roughness
( Unit : pm)

Type Atype | Btype | Ctype | Dtype
! 387 | 2243 | 2053 | 2005
e |2 330 | 2122 | 2098 | 21.28
3 374 | 2370 | 2163 | 21.89
|
Mean | 3.64 | 2245 | 21.05 | 21.07
1 176 | 1106 | 985 | 1125
2 101 | 1121 | 1026 | 11.09
A 132 | 1298 | 1130 | 10.80
Mean | 136 | 1175 | 1047 | 11.05
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