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(A Study on the Transmutation Layer of CNC Wire-EDM’d
Surface in Carbon Tool Steel.)

Key Sun Kim and Chong Yoob Kim

ABSTRACT

This paper describes the transmutation layer of CNC Wire electrical
discharge machined surface.In order to analayze and invesigate transmutation
layer of the carbon tool steel, workpieces was heat-treated by quenching,
tempering, normaling. The obtained results are summarized as follows.

1. The result showed that wire electrical discharge machined surface
region was transmuted into the recast layer in the range of about 10um
deep by resolidification and next zone was tramsmuted into the heat affected
zone in the range of about 15um deep by high temperature.

2. The hardness of the recast layer and heat affected zone was
decreased on its machined surface.

3. The more wire feedrate was increased, the more electrical discharge

machine gap was decreased.
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Table 1. Specification of Experimental
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1.Wire Feed Reel 2. Brake

3. Wire 4.Pump 5.Dielectric
F luid 6. Machining Solution
Treatment Tank 7.Power
Supply Unit 8. Work Piece
9. Cross Table 10. X-Axis

11. Upper Guide
12 . Lower Guide 13 .Wire Feed
Roller 14 .Wire Take up Ree!
15. Y-Axis Servo Motor

16. Servo Cirauit

17.Controll Circuit

18.C.N. C Unit

Servo Motor

Fig 1. Schematic diagram of wire cut EDM
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(a) Aspecimen (b) Bspecimen

(c) Cspecimen (d) Dspecimen

Photo 1. Microstructures of specimen

Specimen A B C D
Hardness (HBC ) 66 63 30 16

Table 3. Hardness of specimen
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Off time 14 us
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Wire tension 900g
Wire feed 15m / min

Water flow 15 ¢/ min
Table (work) feedrate 0.4~6mm / min
Diameter of wire 0.25mm
Wire electrode Cobra, Cut

Water resistivity 4x107°Q -cm

Table 4. Experimental Conditions
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Photo 3. Microstructure of the machined
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Fig 6. Hardness distribution of the machined
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Fig 9. Hardness distribution of the machined

surface for D specimen
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