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A Statistical Study on the Blasting Conditions when Micro Blasting
for Rotating Aluminum Rod
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ABSTRACT

An experimental study of micro blasting for a rotating aluminum rod was conducted through the statistical
analysis of ANOVA to obtain the effect of blasting conditions. The rotating equipment was designed and
constructed with forward and backward moving for helical blasting, but rotation was used in this study. The
blasting condition factors were the type of abrasive particle, nozzle diameter, pressure, standoff distance,
injection time, etc. The width of the surface, the maximum depth of the sprayed surface, and ANOVA were
analyzed by statistical analysis. The results showed that the contributions of the main factors were pressure,
nozzle diameter, and injection particle.

Key Words : Rotating and Straight Movement Euipment(E| & 2t Z|M-2F & X|), Micro Particle(0| M| 2 X}, Nozzle
Diameter(‘c £ Z), Pressure(2 ), ANOVA(E MHEA)
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Fig. 1 The schematic diagram of micro blasting system with
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Fig.2 Experimental jig for rotating and straight movement
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Table 1 Factor and levels for micro blasting experiment

for aluminum 6061-T6 (unit: mm)
Division 0 1 2 3
A Particle SiC AlLO; . .
Nozzle
B diameter 0.46 0.7 d1.16 ag1.5
C Pressure 25KPa 50KPa 75KPa 100KPa
p | [Height 30 30 30 30
injection
E [Injection time| 20sec 20sec 20sec 20sec
F | Revolutions | 30rpm 30rpm 30rpm 30rpm
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Fig. 6 Measured surface profile after micro blasted for max
depth (Injection time: 20 sec, Standoff distance:
30mm, Revolutions: 30rpm, Travel distance:
1.5m/min)
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Fig. 7 Maximum width according to the different nozzle
diameter (Injection time: 20 sec, Standoff distance:
30mm, Revolutions: 30rpm, Travel distance:
1.5m/min)
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Table 2 The factor analysis of variance for the width of micro

blasted surface
level of
Source |DF |Seq SS|AdjSS|/AdjMS F | P [contribution
(%)
Particle | 1 |0.3403|0.3403|0.3403 |3.20(0.086| 2.45
Nozzle
diameter | 3 |2.9759|2.9759|0.9920|9.32(0.000| 21.41
(mm)
Pressure | 5| ¢ 0848.0284|2.6761 [25.140.000|  57.76
(KPa)
Error |24 (2.5550|2.5550|0.1065 18.38
Total | 31 [13.8997 100.00
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Fig. 8 Main effects plot of width of micro blasted surface
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Fig. 9 Maximum depth according to the different nozzle
diameter (Injection time: 20 sec, Standoff distance:
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1.5m/min)
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Table 3 The factor analysis of variance for the maximum
depth of micro blasted surface

level of
Source | DF [Seq SSAdj SSAdj MS| F P | contribution
%)
Particle | 1 | 678.6| 678.6| 678.60 | 7.49 0.012 9.78
Nozzle
diameter | 3 |1137.9]1137.9| 379.30 | 4.190.016 16.40
(mm)
Pressure | 3948 62948.6| 982.88|10.850.000]  42.49
(KPa)
Error 24 2175.02175.0) 90.62 31.34
Total 31 6940.1 100.00
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Fig. 10 Main effects plot of maximum depth of micro
blasted surface
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