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Predictive modeling of surface roughness and material removal
in powder blasting of glass by design of experiments
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ABSTRACT

The old technique of sandblasting which has been used for paint or scale removing, deburring, and glass decorating
has recently been developed into a powder blasting technique for brittle materials, capable of producing micro
structures larger than 100um. A large number of investigations on the abrasive jet machining with output parameters
as material removal rate, penetrate and surface finish have been carried out and reported by various authors. In this
paper, we investigated the effect of surface characteristics and surface shape of the abrasive jet machined glass
surface under different blasting parameter. and finally we established a model for abrasive flow machining process,

and compared with experimental results.
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Table 1. Experimental conditions and results

Trial] TS g Feed Coding Material | Surface

no. flow f'ate (MPa) (mm/ remqva] roughness
(g/min) sec) | x1[ x2| x3| (&) | Ra (um)

1 60 0.1 150 -1} -t} -1} 0.0t 0.689
2 60 0.1 [ 1501 -1| -1] 1} 0.004 | 0.637
3 60 04 {50 -1f 1{-1} 0.1 1.28
4 60 04 150 -1f 1| 1| 0.046 1.17
5 100 0.1 | 50| 1}-1]-1] 0.018 | 0.695
6 100 0.1 {1501 1| -1] 11 0.006 | 0.660
7 100 04 |50 | 1} 1]-1] 024 1.27
8 100 04 |1504-1{ 1} 1} 0.086 1.19
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Fig. 3 Effect of pressure on material removal
(mass flow rate:60g/min)
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Fig. 4 Effect of pressure on surface roughness
(mass flow rate:60g/min)
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Table 2 Predicted and measured material removal

Mass Feed Material removal | Surface roughness
flow | Press. ® Ra (um)
e | (Mpay| T , .
. sec) | Measured | Predicted | Measured | Predicted
(g/min)

60 0.1 50 0.01 {0.0096| 0.689 | 0.688
60 0.1 100 | 0.005 10.0052) 0.663 | 0.660
60 0.1 150 | 0.004 |{0.0037§ 0.637 | 0.64]
60 025 50 0.05 |0.0499] 0.976 | 1.027
60 |0.25] 100 0.03 10.0274| 0.961 | 0.983
60 |025] 150 | 0.017 {0.0192} 0.944 | 0.956
60 0.4 50 0.1 0.1166 | 1.28 1.261
60 04 | 100 0.05 |0.0638| 1.23 1.207
60 0.4 | 150 | 0.046 |0.0449} 1.17 1.174
100 | 0.1 50 0.018 | 0.0178} 0.695 | 0.696
100 | 0.1 100 0.01 [0.0097| 0.674 | 0.666
100 | 0.1 150 | 0.006 [0.0069| 0.660 | 0.648
100 {025 S0 0.106 [0.0932} 0.95 1.030
100 | 0.25] 100 | 0.062 |0.0510} 0.94 0.994
100 | 025 150 0.04 (0.0359) 0.94 0.967
100 | 0.4 50 0.24 [02175] 1.27 1.270
100 | 0.4 | 100 } 0.128 | 0.1191 1.23 1.220
100 | 0.4 { 150 | 0.086 |0.0837| 1.19 1.180
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