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ABSTRACT

Alumina, a typical ceramic material used for semiconductors and display parts, is the subject of research and
development efforts for mineral material processing. Alumina is extremely difficult to process since it is
brittleness to either fine ceramics material. We have studied the shape of diamond particles and their use in
machinability for alumina processing. Our study was carried out under various processing conditions, including
cutting speed, table speed, and the surface roughness of the work piece. We also analyzed the wear
characteristics of the tool by total cutting.

Key Words : Machining Center( HA|YME]), Side-Cut Grinding(ZM A Grinding Force( SA4&MX &),
Diamond Grain(CHO|OF2 EQJA}) Cutting Force(& A=)
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Table 1 Mechanical properties of workpiece

Items Value Unit
Density 3.90 g/em?
Hardness 9.0 Mohs

Young’s Mo'dulus of 370 GPa
Elasticity
Shear Modulus 140 GPa
Poisson’s Ratio 0.22 -
Fracture Toughness 4~5 MPa - m"/?

Fig. 3 Experiment setting of grinding force
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Fig. 5 Shape of wheel

Table 2 Condition for diamond grain

Crushed Shape
(A Type)

NQ g%
|

Cubo-octahedral

Shape(B Type)

Table 3 Grinding force test condition

Grinding machine

Vertical Machining

Center
Workpiece Alumina
Mash : #120
1
Whee Diameter : 30mm
Wheel speed 1,300rpm

Table speed

70, 80, 90, 100 mm/min

Depth of cut

5, 10, 15um

Table 4 Tool wear test condition

Grinding machine

Vertical Machining

Center
Workpiece Alumina
Mash : #120
Wheel Diameter : 30mm
Wheel speed 1,300rpm
Table speed 120mm/min
Depth of cut 600ym
1Pass/180m’
Pass/Volume
40Pass/7,200m’
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Fig. 8 Surface roughness versus table speed(Ra)
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Fig. 9 Surface roughness versus total material
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