KSME 018289

thst7| A EtEl 2001d T EAEEtEl =" C pp. 64~70
AN Ax o] gojorAILF A U=

BT, Ae

[

Influence of Electrical Conductivity of Dielectric
on Machinability of W-EDM

Chang-Ho Kim, Kwan-Do Hur, Taek-Hwan Kwon

Key Words: wire electrode(2}0] o] A

%), electrical conductivity(4 7]

metal removal rate(*}H7HE £ ), sintered carbide(Z 7

AL ), dielectric(HH )

)

Abstract

This work deals with the electrical conductivity of dielectric and cobalt percentage on output’
parameters such as metal removal rate and surface roughness value of sintered carbides cut by
wire-electrical discharge machining (W-EDM). To obtain a precise workpiece with good quality, some
extra repetitive finish cuts along the rough cutting contour are necessary. Experimental results show that
increases of cobalt amount in carbides affects the metal removal rate and worsens the surface quality
as a greater quantity of solidified metal deposits on the eroded surface. Lower electrical conductivity of
the dielectric results in a higher metal removal rate as the gap between wire electrode and workpiece
reduced. Especially, the surface characteristics of rough-cut workpiece and wire electrode were analyzed
too. To obtain a good surface equality without cracks, 4 finish-cuts were necessary by reducing the

electrical energy and the offset value.
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Fig. 1 Physical Model of WEDM
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Table 1 Chemical Composition and Mechanical Properties of Sintered Carbides

Items Chemical composition Mechanical properties
Cobalt TiC + TaC wC Compressive Modulus of strength | Ther. expansion | Hardness
bid 5
Carbide (%) (%) %) | strength(N/mn) (N/mn) (@/mT) (Hv 30)
GT 10 6 - 94 5,400 630 53 1,550
GT 20 12 3 85 4,500 580 59 1,300
GT 30 15 | 3 82 4,100 540 6.5 1,200
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Table 2 Machining Conditions

items kinds
T . WC : 3 types
. Kinds (Co 61215 %)
workpiece
height(mm) | 4 types (10, 20, 30, 50 )
electrical 4 types
conductivity( £5/cm) (5, 10, 15, 20 xS/cm )

base material

CuZn37 brass

cutting regime

) coating 4m Zn
wire
feed rate 60 mn/sec
tension 900 gf
5 types :
main cut

main + finish cut (1)
main + finish cut (2)
main + finish cut (3)
main + finish cut (4)

W-EDM Machine

Robofil 2000
(Charmilles Co., Swiss)
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Fig. 2 Relationship between Electrical
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Fig. 4 Surface Characteristics of WEDMed
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