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Study on Influence and Optimization of Sandblasting Process

Parameters on Surface Roughness of 45 Steel
LI Zuofeng
( Luoyang Sunrui Titanium Precision Casting Co., Ltd., Luoyang 471003, China)

Abstract: To accurately control the surface quality of 45 steel after sandblasting pretreatment and meet the process requirements
of subsequent coating adhesion, brown corundum of 36 and 46 mesh was adopted as the abrasive. Single-factor tests and orthogonal
tests were conducted to explore the influence laws of sandblasting pressure, abrasive particle size, sandblasting distance and sand-
blasting time on the surface roughness of 45 steel, and the process parameters were optimized. The results showed that the influ-
ence degree of each parameter on surface roughness followed the order: abrasive particle size > sandblasting pressure > sandblast-
ing time > sandblasting distance. The surface roughness increased with the increase of sandblasting pressure and sandblasting time,
while decreased with the increase of sandblasting distance. The roughening effect of 36 mesh brown corundum is superior to that of
46 mesh brown corundum. The optimal process combination was determined by range analysis of mixed - level orthogonal tests
sandblasting pressure 0.5 MPa, 36 mesh brown corundum, sandblasting distance 120 mm, and sandblasting time 40 s. Under this
process, the arithmetic mean deviation Ra was 5.32 pm, the standard deviation was 0.08 pm, and the root mean square roughness

Rq was 5.41 pm. The surface roughness was uniform and stable, which can meet the requirements of engineering application.
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Table 1 The factors and levels of orthogonal tests

KT H#E A H#E B A BENS E‘?‘D
WEHPIE J1/MPa JEEVRIAZ/ B WEPFE S /mm WP [E]/s
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Fig. 1 Effect of different abrasive particle sizes

on surface roughness Ra of 45 steel
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Fig. 2 The relationship between sandblasting

pressure and surface roughness of 45 steel
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Fig. 3 The relationship between sandblasting

distance and surface roughness of 45 steel
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Fig. 4 The relationship between sandblasting

time and surface roughness of 45 steel
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Table 2 The scheme and results of 45 steel orthogonal tests

HZ A K% B K C K% D
RIS WM/ BRI/ BIRPEEES/  WERPATR/ Re/ pm
MPa H mm s
1 0.4 36 100 20 4.71
2 0.4 46 120 30 3.08
3 0.4 46 140 40 2.73
4 0.5 36 120 40 5.30
5 0.5 46 140 20 3.27
6 0.5 36 100 30 4.93
7 0.6 36 140 30 5.85
8 0.6 46 100 40 3.60
9 0.6 46 120 20 3.23
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Table 3 The analysis results of orthogonal test
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K1 10.52 16.01 13.24 11.21

K2 13.50 12.91 11.61 13.86

K3 12.68 - 11.85 11.63

W2 R 2.98 3.10 1.63 2.65
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Fig. 5 Surface micromorphology of
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Fig. 6 Surface roughness profile curve of 45 steel
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