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Abstract: Planetary grinding technology can effectively improve material removal efficiency by improving
the relative velocity of grinding contact points. However, the uneven wear of the traditional grinding disk
(or grinding plate) results in the continuous change of the shape of the grinding disk, which affects the sta-
bility and accuracy of the removal function in the grinding process, and also limits the application of this

technology. In this study, based on the planetary motion mode of a small grinding head, the wear function
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was established and the curvature radius of the grinding disk was preset to ensure that the removal amount
at each point of the grinding disk was equal after a single processing cycle to improve the removal function
stability. Experimental verification was also carried out, and the grinding removal function was found to be
consistent with the simulation calculation results obtained using the model, which verified the accuracy of
the model. Finally, an efficient and stable removal function was obtained by using the optimized grinding
disk. A SiC grinding disk with a diameter of 40 mm was used to grind the SiC workpiece. The experimen-
tal results showed that the surface shape changed by less than 1% after comparing the wear of the disk be-
fore and after machining, and the volume removal error was less than 2. 3% , which meets the stability re-
quirements of the optical grinding removal function. Under the conditions of revolution at 100 r-min"" and

rotation at — 100 rmin ', the volume removal rate reached 6. 879 mm’:min'

. Compared with the single
rotation grinding with the same parameters, the removal amount of 40. 9% was increased, which proved
that the planetary grinding technology can obtain a highly stable and efficient removal function based on pa-
rameter design, and provided reliable theoretical guidance for the application of planetary motion grinding
technology in the efficient processing of SiC mirror.
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Tab.1 Experimental parameters of planetary motion grinding
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Fig. 16 Lens removal function curve after planetary mo-

tion grinding
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Tab.2 Experimental parameters of planetary motion

grinding
SiC #if g T 2% TRz Vi
EJ1/N 30 30
0 E /mm 16 16
SIS HL A [|] /s 300 300
N/ (remin ') 100 100
B #5538 /(remin ') — 100 0
S A5 ﬂ%ﬁz 6.879 4. 883
(mm?®/min)

2R WX L Sc g b BOE AT B iz s S
SIiC B A B9k I £ 2> e B 2 2 100 remin ',
Pb—1, 308 25 Rk A8 aT o F g =k i
177 = 2H 5 SRS S0 5, LR R 2 B % 4y 5l Ry
7.035,6.873,6.729 mm’ min ', ¥ {E K 6. 879
mm’ min ', FrAEZE K 0. 223 mm® min ', i Ki%
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