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Conditioning of Magnetorheological finishing
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ABSTRACT

Magnetorheological finishing(MRF) is a newly developed and recently commercialized for finishing optical

components. The magnetorheological fluid consists of a water based suspension of carbonyl iron, nonmagnetic

polishing abrasives, and small amounts of stabilizer. This magnetorheological fluid is pumped from conditioner on the

rotating wheel and suctioned back to the conditioner, where it cooled to setpoint temperature and evaporative losses

are replaced. This method could produce some problems in suction. So newly designed MRF tools is proposed in

which MR fluid is not circulated and conditioned by the slurry. The new polishing mechanism is experimented.

Mezsured surface roughness supports the validity of this mechanism.
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Table 1 Physical properties of BK -7

Structure single-crystal
Water solubility 0.0017
Surface hardness(GPa) 247
Young's module(GPa) 110
Fracture toughness 0.33

Table 2 Composition properties of the MR fluids used
for material removal experiment
ek
2%

N(L_y COJ
0.3%

DI water
67.7%

CI
30%

Table 3 Experimental condition of Abrasive-DI water
according to Vol(%) of ALO;(1um)

Abrasive Vol % DI water Vol %
ALO; 44 % 956 %

ALO, 87 % 913 %

ALO, 173 % &27% |

Tablez 4 Experimental condition of Abrasive-DI water
according to AL, particle size

—

Abrasive particle size (17.3 % Vol)
005um | 03 um | 1 um
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Fig.5 Surface contour plot of spot &
2D analysis(ALO, :Vol 4.335%)
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Fig.6 Measured surface roughness of spot
(ALOy Vol 4.335%)
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Fig.7 Effect of adding abrasive to MR polishing
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Fig.& Result of surface roughness according to

abrasive particle size
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