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Processing characteristics according to slicing conditions
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Table 1 Material properties

Material Sapphire (AL,O3)  Alumina (ALO3)
Density 3.98g/cc 3.96g/cc
Hardness, Mohs 9 9
Vickers Microhardness 2200 2085
Poissons Ratio 0.309 0.22
Table 2 Processing conditions
Table legend 1 2 3
Wafer Radius 75 mm 75 mm 75 mm
Ingot Length 76mm 76mm 76mm
Wire Tension 40N 40N 40N
Wire Speed 700m/min 700m/min 700m/min
Swing angle 0° +7° +7°
Cutting Time 13hrs 13hrs 7hrs
707 g Swing(X) (1)
—@— Swing(O) (2]
= 60 _a— SW.nEfo; :3;
€ 50
£
= 404
o
8 0]
&
- 204
Q
L 10
0 ; ; v 5
20 40 60 80 100

Process (%)

Fig. 1 Z-axis feed speed profile

. Dynamometer

| X axis
direction

Diamond Wire

Fig. 2 Experiment setup & Slicing mechanism
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Fig. 3 Comparison of forces for each condition
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Fig. 4 Thickness for each condition
Table 3 Statistics on thickness data
Mean Stal}dgrd Min  Median Max
eviation
(1) 0.89544 0.0055 0.8838 0.8956 09118
2) 0.89658 0.00592 0.8862 0.8971 0.91872
3) 0.88363 0.00744 0.867 0.8848  0.896
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Fig. 5 Roughness for each condition (Ra)
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