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Effect of Cluster Magnetorheological Finishing Parameters on
Subsurface Damage Depth
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(School of Mechatronic Engineering s Xi'an Technological University s Xi'an 710021, China)

Abstract: In order to explore the relationship between single crystal sapphire subsurface damage depth
and polishing parameters of cluster magnetorheological finishing, a relationship model of the subsurface
damage depth and the polishing parameters was established. The influence of the polishing parameters on
the subsurface damage depth was studied., the relation model was verified by orthogonal experiments.
White light interferometer was used as the measuring tool, a-Al, O, was used as the polishing liquid, and
three levels were selected for each experimental factor in the experiment. The experimental results show
that the subsurface damage depth is related to abrasives size and polishing pressure, the subsurface
damage depth increases with the increase of the polishing pressure and the abrasives size . The effect of
the polishing pressure on the subsurface damage depth is much greater than that of the abrasives size.
When the polishing pressure and the abrasives size are 25 kg and 280 nm., the minimum subsurface damage
depth reach 0.9 nm after 100 minutes polishing, the polishing pressure is the main factor affecting the
subsurface damage depth in cluster magnetorheological finishing. Under the current experimental conditions,
the subsurface damage can be quickly removed when the polishing pressure is 25 kg.
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Fig.1 The schematic diagram of subsurface damage formation Fig.2 The schematic diagram of cluster magnetorheological

polishing single crystal sapphire substrate
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Table 1 Experimental factors and level distribution table of cluster magnetorheological polishing

Factor A abrasives size/nm B polishing pressure/kg
Level 1 280 25
Level 2 400 45
Level 3 500 65
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Table 2 Orthogonal experimental results of cluster magnetorheological polishing

Experimental program Experimental results
Experiment number ) .
A abrasives size B polishing pressure Subsurface damage depth/nm

a 1 1 7.16

b 1 2 27.68

c 1 3 53.65

d 2 1 12.35

2 2 32.24

{ 2 3 64.37

g 3 1 15.47

h 3 2 37.55

i 3 3 68.30
Mean 1 29.50 11.66
Mean 2 36.32 32.49
Mean 3 40.44 62.11
Range 10.94 50.45
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Fig.6  Effect of polishing pressure on subsurface damage
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