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Abstract: To solve the problems of RB-SiC mirrors in engineering applications, the material prepara-
tion, surface modification and aspheric processing of RB-SiC mirrors were analyzed. Firstly, according
to the special modification characteristics of the RB-SiC mirrors, a new material whose thermal expan-
sion coefficient was matched well with that of the RB-SiC was chosen to be a new support for the ther-
mal design. Then, the modification and fabrication technologies of RB-SiC mirrors were improved
based on the actual situation of the aspheric processing for better processing reliability and shorter
processing cycle. Finally, the improvement were verified by experiments. The experimental results
indicate that the modified RB-SiC mirror is in a good condition. The RMSs of the mirror surfaces be-
fore and after modifications have changed only 0. 017A(A=623. 8 nm,change rate in 13%) ,and the as-
pheric processing time has decreased 1 month or 2 months. The adequate margin of the 10 ym modi-

fied layer in the subsequent processing is ensured,the processing security is improved and the process-

e B 8 :2011-01-27 ;84T B 88 :2011-02-27.
HETE :[HK 863 i AR IT KRR % B35 H (No. 2007AA12Z113)



5 83

Fl 53,25 RB-SIC U B2 9 4 ] 4 2 T i vk B Al Bk T

1751

ing cycle of the aspheric is shortened due to the new technology,which can been applied to the prepa-

ration and processing of other aspheric SiC mirrors as well.
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1 7]

Uu\«

Wit 7 2 18] D't 2 A 2803 A A /N R ) TRA s 23
BE AR VERER AN W 82 7 D52 R 40P 200
T 1R T AR AN BRI 8 R DT o8 2 (1] 1 2 A7 250 288 A 2
ANTRLAR A B AR R BE 2 18] o8 JE IRl .
B R ORI A28 2 i) O 2 A AR A 1Y T S A A
PEE A G HIF 5 5 G BR M 532 o

FI AT 23 (8] D22 2R 48 22 R i AL AIOR B b
4 4 S AR G [ I 22 30 9 4TI Lo B R A
IR R R, 5 B T RO A BT LE . SiC
AT B/ 5 B R o ) P A B G B I
B o P AR S B[] A5 ML BRI BB A1 D0 T e R BR
Mo FEAT R B A 5 53 A L SIC bREE H A AR i
ik R BRI Y 5 R R B IR R O
BT AT A 2R 0 1) SR el /D K45 R G 1Y S
R MIIIFE s 1Ak R I a0 BA B 0 e 2 i T4
Ph AT AR e ROST Y 5 25 9% L B il B AT T R
REFE WAL L. HAT. SIC A RHE S L AE
Py AR EACREE LA A A 5 TG 2R A B
E 2 AQ BT A 4 A — A2 A S B R 1
(BT

AR SO TR 52 P th A - 35 IR T A ke H B Ak
ik S5 8 I P A R R 2500 R TR Y
RB-SiC S 88 BRI 5 — MO 9 B AR T7 3%

AT THI R RIS g . X5 Bl R W %07
EAARAE T RB-SIC 2P 52 19 1% 4k
EGR T JE S T RV Il e T 2 0 R S B
FE BRI A T2 L i RB-SIiC Sz 5 5 il %
LARRRT I T 468 T 1~2 H XX BT 55
Ji] 33 LR AR DA 7 A 100 R 0O U T TR

2 RB-SiC B R IK

H A, 25 8] SiC e 5 5 B 21 1 il 4 120 &
B RN B 4E SIC(RB-SIC) | #Hs B24t SiC (HP-
SiC) | # JE kg SiC (SSiC) Fifk 2 S A UL SiC
(CVD-SiCH4 fp,

et SiC okl i B R ik, HAE
2w Ak S SR TED ) E HABR 5 H R BE 4 SIC
VE L 2% M oRHIR AR 33K 10% ~20% , Ho i
Wl A B 5 AE 2% SO TR SIC )R H F 4l 45 R
JEGNE  Jo ik T il 48 S A i i AL A i g i L H
— e N AE St B AR Y R Bk b SO B A
A Ak AT 3 3 B8 LR I O 2 il A R BUE B R
2411 SIC BE 3, H A5 AU 1% ~20, J&
— P RO A A R b 2> TS S AL
LR AR B m L S B AR AR T R 0
P I B AT A K 0 AR A 2 e Al B 2 Y A ik
MoE 2 1 R R RB-SIC k5 25 (0] % 5
b L P A

®1 RBSICEZHERRMEMHEM

Tab. 1 Properties of RB-SiC and traditional mirror materials

—— R BIREE At RARIKEREK SEAES ke W 2 IEE R
o/(g+cm *) E/GPa v a/(107°/K) x/(Wem™' « K'XE/p)/(GPa+cm’ » g7') (K/a)/(W * um™")
Be 1. 85 287 0.25 11.3 216 155.1 19. 11
Al 2.70 68 0.33 22.5 167 25.2 7.42
ULE 2.21 67 0. 24 0.015 1.3 30. 3 86.67
Zerodur 2.53 92 0. 24 —0.09 1.6 36.4 17.78
RB-SiC 3.04 330 0. 25 2.4 170 108. 6 70.83
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Fig. 3 Preparation flow chart of RB-SiC mirror blank
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Fig. 9  Interferograms of @620 mm RB-SiC mirror

before and after surface modifications
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