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Influences of Alumina Powder on Surface Roughness of Tool Steel Material

SKD61 by Lapping Surface Technique
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Abstract

This research was to study the Influences of alumina powder on surface roughness by lapping surface

technique for tool steel material SKD61, factorial experimental design technique. were applied to analyze 4
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sizes of alumina lapping powder, namely 0.05, 0.30, 1.00, 3.00 ym and 6 time periods for lapping, namely 30,
60, 90, 120, 150, 180 min, respectively. Specimen surface preparation for experiments the ratio between 400
ml of alumina lapping powder, 400 ml of alumina lapping lubricant and 2 | of clean water was used to adjust
the surface of the experimental specimen with the average surface roughness (Ra).0.1-0.5 um the best results
regarding statistical analysis were found. The size of alumina lapping powder was 0.05 pym, and the finishing
time was 30 min, resulting in the best average roughness (Ra) of 0.0544 um. (Desirability: D) Regarding statistical

processing, it was found that the value was as high as 87.99%.

Keywords: Alumina powder, Factorial experiment, Lapping process
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0.05 0.174 0.174 0.290 0.272 0.176 0.223
0.05 0.227 0.227 0.278 0.278 0.193 0.307
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1.00 0.162 0.140 0.154 0.142 0.170 0.133
1.00 0.165 0.161 0.169 0.149 0.208 0.175
1.00 0.161 0.157 0.144 0.167 0.185 0.159
3.00 0.112 0.122 0.118 0.107 0.159 0.169
3.00 0.100 0.139 0.135 0.098 0.165 0.162
3.00 0.103 0.109 0.143 0.135 0.150 0.138
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3.00 0.134 0.119 0.130 0.124 0.177 0.136
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Source DF SS MS F-value p-value
Model 23 0.33656 0.014633 33.58 < 0.001
Linear 8 0.19297 0.024121 55.36 < 0.001
Alumina Powder(A) 3 0.12823 0.042743 98.10 < 0.001
Lapping Time (B) 5 0.06474 0.012948 29.72 < 0.001
2-Way Interactions 15 0.14359 0.009573 21.97 < 0.001
(A) * (B) 15 0.14359 0.009573 21.97 < 0.001
Error 96 0.04183 0.000436 - -

Total 119 0.37839 - -
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