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Fabrication and testing of brazed SiC space large aperture mirror
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Abstract: SiC is the preferential material for space large aperture mirror at present. With the development
of space optical system, SiC mirror with the aperture larger than one meter is needed. It is not
economical and safe to make the monolithic body directly. The SiC mirror brazed assembly with several
segments can solve these problems. In this paper, a @600 mm SiC plane mirror as demonstration welded
with 3 radial segments was roughly grinded to the required figure, finely grinded and roughly polished at
first, then the mirror was finely polished by the technology of CCOS, the RMS of the figure error was
less than 1/20A (A =632.8 nm) finally. The problems of the preferential removal near braze joint and
material remove rate influenced by deformation of mirror surface were solved. The results conclude that
the brazed SiC mirror can meet the requirement of large aperture optical systems.

Key words: brazed SiC mirror; CCOS; residual stress; brazing line

:2010-04-10; :2010-06-05
(61036015)
(1979-), , , , . Email:binzh163@163.com
(1968-), , , , . Email:zxj@ciomp.ac.cn



1 : SiC 75
1 SiC
0 Tab.1 Parameters of brazed SiC mirror
, Diameter/  Thickness/ ROC/mm  Weight/ke Light v'veight
mm mm ratio
’ : 612 65 o 4.5 67%
)
° o SiC ,
e, , (1) ,
. SiC N (2) s s
, o Im o N
SiC o, , . °
SiC ,
SiC , ) 2
’ ’ ’ 600 mm SiC ,
° Sic 5 pm : YPF-
° 1200 s 3
HERSCHEL ’ 5 pm , 7ygo 600 mm
BOOSTEC 3.5 m
250 kg, 12 o , ULE
HERSCHEL ,
1 500 kg, SiC
83%",
1 SiC ’ ' ’
, YPF-1200
( 1m ) SiC s 10~15 r/min,
s 600 mm 80~150 mm, 20~30/min ,
SiC ( 1), 3 50~60 pm s 300 mm
SiC , SiC ,
612 mm ,
o [5]0
SiC o
, RMS 1/20A (A=632.8 nm), , s



76 40

, s . CCOS
- , (FSGJ-2)
30 pm(PV), .
2.2 , ,
, 30~40 pm 14~ ,
28 wm ,8~16 pm 4~8 pm 1.5~3.5 pm o ,
5 pum, 1.5~3.5 pm s
’ 5 }'Lm b ’
,Zygo , el ,
SiC -
, o 2.3.1
N s 600 mm
, 0.5h ( 1(a) )
o ( 1(b) )o
2-3 , “ ” ,
(CCOS) o ; ) )
’ ( b o b
1/4) , P-V 0.30A(1=0.632 8 pm),
|

(a) Fe B Y = He 6 RS9 if ¥ 1 (b) K& aY T o ¥ 50 @i JE 1 (c) Kz F % W il 2% 18 47 WL oC o by 19

(a) Back views of mirror in 3D model (b) Surface shape of test result (c) Mirror face deformation with EFA result
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Fig.! Comparison of polishing results with mirror face deformation
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Fig.4 Final testing result of the brazed mirror
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