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A Study on the Optimal Machining of the IED Ultra-precision Lapping by
Taguchi Method
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ceramic surface.

Application of ceramic has increased due to excellent mechanical properties, and machining of ceramic has demanded
gradually a precision surface machining. For decreasing the surface roughness, the control of IED lapping parameters
is very important. This paper deal with the analysis of the process parameters such as applied forces, percentage of
h-BN and IED lapping time, developed based on Taguchi method. Also, SEM was used for monitoring of a machinable
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Fig. 1 Optimization process of Taguchi method
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Fig. 3 IED Lapping System

Table 1 Experiment Setup

Wheel Cast-Iron metal bonded diamond
lapping wheel(CIB-D)
Power Ie: 25A ton/off : 20/10mm
Wheel
speed 70rpm
Lapping 5, 10, 15min
Time
M _ _ 13
Work BN]O(S{;NA;/h BN-10%}
Pioce BN20(Si;Ny/h-BN-20%)
BN30(Si:Ns/h-BN-30%)
Applied force 2.5kg, Skg, 10kg
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Table 2 IED lapping parameters and their levels

Level
1 2 3

Sign Factor Unit

A Applied force kg 2.5 5 10

B | h-BN percentage % 10 | 20 | 30
minute | 5 10 15

C Lapping time

Table 3 Orthogonal amay table'”

No. Factor

A B C
1 1 1 1
2 1 2 2
3 1 3 3
4 2 1 2
5 2 2 1
6 2 3 3
7 3 1 3
8 3 2 2
9 3 3 1
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Table 4 Experimental results for surface roughness

No. Factor Surface roughness(Ra)
A B C Data 1(¢m) | Data 2(um)
1 1 1 1 0.4245 0.4817
2 1 2 2 0.5557 0.4677
3 1 3 3 0.5753 0.7543
4 2 1 2 0.2827 0.3045
5 2 2 1 0.4873 0.5597
6 2 3 3 0.6063 0.5967
7 3 1 3 0.313 0.3637
8 3 2 2 0.4845 0.5677
9 3 3 1 0.5847 0.4543

Table 5 Sum of S/N ratios for surface roughness

A B C
1 16.11472 26.88611 16.82543
2 20.65486 16.94021 22.04701
3 20.56034 13.5036 18.45749
Sum 57.32992 57.32992 57.32992
Rank 3 1 2
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