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Abstract; On the basis of the applications of surface modified silicon carbine mirrors in space optical systems,
this paper summarizes the research status and developing trends of this kinds of mirrors at home and abroad. It
introduces the widely used silicon carbide materials and their different properties, then gives several kinds of
preparation technics of the silicon carbide mirror blanks, such as moulding, modification and different polis-
hing methods. Based on the analysis of manufacture and modification process, a way to improve the manufac-
ture technology of silicon carbide mirrors in China is summed up.
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BRI K J5) ( European Space Agency , ESA) Y
Aladin 5 H HA4Z 1.5 m () SiC 5%, i3k
FAAAVURR(CVD) Bt 40065 |, HAP- 3 R T
Bt A 4. 8 nm( RMS) , B A4 (Total Integrat-
ed Scattering, TIS) 4 (3.2 +0.4) % @ 355 nm, [f]
i ESA 1 Herschel K75 B g3 /& H it A i
Ay s (A BRI 8, HE 58 R PR HOR Jf 12 e
FAIE SiC AR U — K 1 i AR 3. 5 mi)

(a) ESA Herschel -4 Jsi 4B
(a) One of the 12 segments of the ESA Herschel

(b) ESA Herschel 34455
(b) Full view of ESA Herschel primary mirror

1 ESA Herschel T4
Fig.1 ESA Herschel primary mirror
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Tab.1 Comparison of SiC and traditional mirror materials

Bed W PR Bl s Pk 2% SR PAFaE REL
p/(grem™) E/GPa (E/p)/(kN+em-g™') a«/(107°-K™') A/(Wem™'-K™') (Aa)/(10°-W-m™")
RB-SiC 3.04 330 112 2.4 170 71.43
Zerodur 2.53 92 36.4 -0.09 1.6 17.86
Be 1.85 287 155 11.3 216 19.23
Al 2.70 68 25.2 22.5 167 7.69
EUEE] i [ =] {iS [ 5
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WA B 5t CVD-SIC [RIFEAFFE TS B B 5, il 4% J1 401
K Hil s TEMX R 245 R, RB-SIiC By il & T
AT fRT B, RN R 4 T IR AR, i SR Y
S, 3 AR AR, I T 0 A7 A S i A ik
AR FH K D48 g5 2% 12 8] I i
B, B2 T TR B B A ) S S A G S 5
ST %2 B TR SiC iR 15
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Tab.2 Specifications of the commonly used SiC
iodicy BRI B g RKm
SH A1\ 1~ \%:
/(g om ) 4t I T
HP-SiC -3.20 SiC + DRI W Bk BN 53] T =1
RB-SiC -3.04 SiC +Si s 55 x Ly TR 1%
S-SiC -3.10 SiC + DRI By L) PN Bk W =
CVD-SiC -3.21 SiC T3/ R 7N K AHE =1

4  SiC KRR I 5 hm TR AR

H A, A4 FE X T Sic 3 S S8 i i T
TR E AT B, FEFR I, A 26 SiC I S B

THAREZS ZENFRABERG, CZHTIE
TSR R RN T T2, B A A A (H A
AT 43k R (B N T ORI ) | el Rl s 4
JUABHrB (s 2)

smﬁiﬁﬁ%ﬁ"[%wjull.{ ML ]»[ Mk ’Q{ HitE ].[ EIBE ]

Fl 2 Fmektt Sic REEIN T T2 WA

Fig.2  Processing flow of manufacture of SiC mirror
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(a) hedtkiiy

(a) Before modification

(b) et
(b) After modification

I3 BCPERTJS SiC IR A T R X B (500 7% 2
frlee)
Fig.3  Microstructures of a SiC sample before and after
modifications (500 x )

SRR 7 ol o P R e W RV 2 7S
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FH IR LA R0 285 5 s B T ) v A58 25 3 /)N
AR RO B R ARAR 2, [FIECLL T
N, R R A X A 1 B ] P R A5 BEARL %) ThT
JERGEE , LASE I [ 58 5 K & (National Ignition
Facility, NIF) [ F 206544 61, 3 KA F
0. 12 ~33 mm MR 25, 322X AL B 1Y 46 2 A
IR P A S 5 AR R T 33 mm AR P
2%, FER I S BT 1 AR TERE T P E R
2B K ARG RS B AU S Y BRI T I RIS N
FUFH S F 6 2 B8 AR i 12650 mm x
200 mm [ SiC & 5l s 99 85— B, OB RS B A
0.023X ( RMS, @ 633 nm ), 3 [ KL K & T
1 nm™*’ JAEBRIEEE I T &K 4 s,

4 JEpkimain T s
Fig.4  Computer controlled machine for aspheric sur-

face

4.3.3 EEATIE
BT ARG AR SR A PR I AR Y2 B 1w

B5 R AR RG FR 4 il 2R 4 B A
Fig. 5 Schematic diagram of the magnetic rheological

polishing
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PF BT R AR O, R A RS R IR F T
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SiC LRI E IR 2B 1E 2 0. 015, 2 1h HLRE
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4.3.4 BT RMHK

BT A AR — Rk B R R AR T
R T G2 E T A 2 T 7 A A B B R 2 PR T B
BRZE BT I EH A | 3 AR ok C B i v ok
BNZETCH RN T, B F R ICHE AR B TR0R
BRI RS BEERAE A/10 2= A/30 f $70 mm
AIERTE AT AR 1 b, BRI &A% 3%
FAHAS B F AR MOCHE AR I AR 2] IZ R,
H i N ACA B R K2, i E R B E O
NG EAU S Y BRI T A LA TR G
Y SZE0 KON T TR, BRSO B SOR AN
6 FH B 1 R 4G AR X125 mm x 200 mm 1 SiC
BAh R BB UEAT N T, & 042 RMS {H ik #

Ko By Riltis
Fig.6 lon beam polishing equipment
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