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A Study on the machinability and machining properties of
Composite Ceramics(TiC-Al203) by EDM

Byoung-Joo Yoon* and Jeong-Du Kim**

Abstract

TiC-Al203 composite ceramics has high hardness,
resistance. Therefore, composite ceramics have been concerned significantly with some excellent
properties and many functions as new industrial materials to the industry at large. In present
research, experiments are carried out to obtain the machinability and machining properties by
EDM. As a result, the most suitable machining conditions of TiC-Al203 composite ceramics was
that the pulse duration is 10-60us, the peak current is 10-16A. The machining speed and the
wear of the tool electrode increased with the increase in peak current.
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Table. 12 Zt}.

Table.1 Specifications of the test specimen.

Density 4.6 g/em’
Hardness (HV) 2100 kg/mm”
Fracture Toughness 4.4 MN/m™”
_ 25-300°C | 4.7x10°/°C
{hermal Expansion 755 507 | 6.0x10%°C
25-800°C | 7.0x10°/°C
Electrical Resistivity 0.26 Qcm
TiC 72
Composition Ratio Alz0s 274
Y203 0.19
(wt?%) Mo 0.1
Ni 0.3
oo A 2Al(Kerosene) & AMEEIH AL, 7F2EA

& ¢3EA AAE & Y=E A :‘v‘i‘%ﬁr_%’% et
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Fig.1 Flow chart for the production of a test
specimen
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Table.2 Machinability of TiC-Al:Os with various
Ton / Toﬂ"s
Ton  Tofl Ton Toff Ton  Toff Ton  Toff
s #is s s s Ws s iis
108 x160 10 A {12015 x |25015 X
1015 A160 19 & 112030 2 |25030 X
1022 X |60 28 X 112045 X | 25045 X
1031 ©160 37T A 112055 A 25055 A
103 X |60 46 X |12070 X | 25070 X
1045 x |60 54 X | 12085 X {25090 X
1054 x |60 66 X | 120 105 X | 250 100 X
1062 & 60 77 O | 120 110 4 250 120 A
1072 X |60 8 < | 120130 x| 250 130 X
308 X |10010 X |[16015 X
3015 A10020 X |16030 A
3022 X 10030 Xx | 16045 X
3031 X|[1003 X |16055 A
3036 x| 10045 X | 16070 X
3043 X | 10055 X | 16085 X
3055 X | 10070 X | 160 100 X
3059 A|10075 A& | 160120 X
3070 X |[10090 X | 160 130 X
& Good A Nogood X Impossible
Table.3 Machining characteristics in the
main experiments
Condition M%chining Surface |Clear El%&g?de
peed | Roughness | ance Rate
Tonll8) | Tor(18) | 1,(A)| mm*/min | Rpa(im) | #m %
10 31 7 0.95 14.1 50 )
10 31 | 10 1.90 13.2 45 11
10 31 | 16 2.80 14.0 30 24
10 31 | 25 11.70 16.0 65 88
10 62 | 7 0.48 13.2 35 10
10 62 | 10 0.85 12.6 25 25
10 62 | 16 2.17 10.2 30 30
10 62 | 25 6.09 13.0 50 80
60 707 0.25 15.2 70 18
60 77 110 2.21 14.2 60 54
60 77 | 16 3.10 13.2 55 83
60 77 | 25 10.87 17.0 100 | 188
60 85 | 7 0.22 17.0 85 12
60 85 |10 2.61 16.0 75 46
60 85 | 16 3.50 18.0 90 80
60 85 | 251 14.70 24.0 140 | 175
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Fig. 2 Photograph of Test Specimen
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Fig. 3 Relation between peak current and

machining speed
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Fig. 11 X-Ray diffraction pattern of specimens
(a) before machining
(b) after machining in stable condition
(¢) after machining in unstable condition
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Fig. 12 X-Ray diffraction pattern of copper tool

electrode after machining
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