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Abstract: A predictive model of removal function in MRF has been established based on an analysis of MRE process. According to
the residual swface eror before and after finishing as well as the simulative residual surface error, this model can identify the efficiency
ooefficient of removal function with varieties of material and achieve exact prediction of removal function. Based on this model, the MRF
process can be optimized by identifying the efficiency coefficient of removal function. A HIP SiC mirror which isin size had been polished
nine times with this optimal MRF process. As a resul, iis residual surface error decreased from PV 0. 72Hm and RMS 0. 108'm to PV
0. 13#m and RMS 0.012Hm, tesed by sub-aperture stitching technique. The experiments indicate that the predictive model of removal
function can optimize MRF process, improve the finishing deteminacy and enhance the process flexibility so as to achieve high precision
and deterministic MRF of optical miror.
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Fig. 1 Traditional technological chain of magnetorheological finishing
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Fig.2 Optmistic technological chain of magnetorheological finishing
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Fig. 3 (a) Iniial residual error, (b) Fmulational residual eror, (¢) Actual residual error
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Fig.4 (a) Phoo of HIP SiC, (b) Emulational residual error of last finishing, (¢) Actual residual ewor of last finishing
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Tal.1 Identification of removal function efficiency coefficient
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