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Effect of KMnO, on the Processing Properties of SiC Mirror for Space Exploration
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Abstract  SiC ceramics, as a new generation of mirror materials with excellent comprehensive properties , have
been widely used in space camera mirrors. However, in the late stage of SiC optical processing, polishing continues
after surface modification to reduce the surface roughness and improve the surface quality, will directly affect the
process accuracy and cycle of SiC mirror. Therefore, it is necessary to improve and optimize its optical processing
technology. In this paper, KMnO, additive is introduced to analyze the chemical reaction mechanism involved in the
reaction. Strong oxidizing MnO; reacts with the surface of the SiC sample, which reduces the grinding amount of
diamond powder to SiC mirror and achieves the purpose of reducing the surface roughness. For the series of diamond
powder polishing the 200 mm diameter atmospheric pressure sintered SiC sample, the surface roughness was
correspondingly reduced with KMnO, additive. It was interesting that W7 abrasive with KMnO, additive polishing SiC
surface reached the similar roughness effect of W3 abrasive. The obtained mirror roughness S, (4D, 10 times
magnification) was 1. 628 nm after being polished with WO. 1 diamond powder and KMnO, additive. The result was
better than the polished super smooth surface quality of modified SiC. This realized the efficient and high—precision
processing of SiC mirror with the introduction of KMnO, additive.
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Fig. 1 Schematic diagram of reaction mechanism
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Fig.2 Experimental grinding and polishing principle diagram
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Tab.1 Experimental process parameters
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Tab. 2 Grinding removal efficiency of diamond powders
with different particle sizes
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Fig. 3 the particle morphology of W3 abrasive in series diamond

powders

A, 15 H099.9% (w) , HAth 7T % (Si, AlLCA Mg, Mn,
Ti Co) B F i H0. 1% (w) , BERE A 5 205 19 4 W A1 f
Ky o 4 WA SOR FUA AR M 7E 4RO 2o A2 R A B L 10
Jo ek it o rUASH R FH S ) 384 i A IR @ A1k

R G270 T P 5 W T (A Y Preston fE 3R
AZ = KPVCERITE R ) , 2 AZ by 15 HLBz i (5 b4
BEEBRE, PR T IERE T,V RERS T
FRIR] A XTE S, K A5 T 280 S 1 L il 5
B, AR R RN SRR AR B . SEs R LR
J7 T A, DL R B AR ] B R R AR 22 5
Xof AN [ () KAE, B R R A9 AZ B, K 5 BRI K
INILIE FE o

W7 4 KA B8 B R B KMinO, 5 7 1 22 BR AR
AN 3 BN . F2E 3 AT, B W KMnO, (1) 7
i, RERECREHIEAL, B TRE . RBRRM
REARAT A S L WL BRI 407

&3 KMnO,2EXERIERRFM
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Tab.4 Polishing removal efficiency of different abrasive
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Tab.5 Effects of different abrasive particle sizes and
KMnO, additive on surface roughness of sample
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Tab. 6 Influence of abrasive W1. 5 and KMnO, soaking
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Tab.7 Effects of different polishing materials on the
surface roughness of the sample
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