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Abstract; The magnetorheological processing was investigated to improve the machining precision of
large aperture optical elements. The principle of magnetorheological processing and the mathematical
model of removal function were introduced. On the basis of the characteristics of the magneticrheolog-
ical processing, the whole processing flow of optical elements was established and the technological
factors of element process were given. Then, the software for extracting laser spots was developed,
the technological software was also proposed based on the orbit segment divided speed mode and func-
tions of modules in the technological software were analyzed. Finally, an element with a length of 800
mm and a width of 400 mm was machined experimentally. The results in low, middle and high fre-
quencies by a test equipment show that the PV value of reflective wavefront in low frequency is 34

nm, the PSDI1(power spectrum density)value is 1. 7 nm, and the roughness R, value is 0. 27 nm, re-
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spectively. These experimental results verify that it is feasible to machine the high precise large aper-

ture optical elements by magnetorheological processing. Moreover, this paper expounds the advanta-

ges of magnetorheological processing in high power laser component applications.

Key words: plane optical element, magnetorheological processing; polishing; surface flatness; high

power laser
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Fig.1 Schematic of MRF polishing
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Fig. 2 Schematic of MRF polishing process
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Fig.3 Taking process of polished spot of MRF
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Fig. 4 Evaluation interface graph of removal function characteristics for polished spot
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Fig. 6 Interfaces of process optimization software
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Fig. 9 45°reflected wavefront(GRMS:1/442 x/cm)
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Fig. 11  45°reflected wavefront of the workpiece(Rq:
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