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Study on lightweight beryllium mirror of space solar telescope
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2. Graduate University of Chinese Academy of Sciences., Beijing 100049 ,China)

Abstract: In order to improve the dynamic performance of the correlation tracker in a Space Solar Tel-
escope, and to verify the feasibility and reliability of a beryllium mirror working in visible band, the
tip-tilt mirror of the correlation tracker in the space solar telescope was studied. A &84 mm light-
weight beryllium mirror was designed and fabricated. Beryllium powder was obtained by impact attri-
tion technique, and the beryllium mirror blank was fabricated by hot isostatic pressing technique and
mechanical processing. The nickel-phosphorus alloy layer was plated onto the substrate of beryllium
mirror by electroless nickel plating, and the beryllium mirror was completed by optical processing.
Surface testing results indicate that the surface figure errors of beryllium mirror are PV value of
0.114 X and RMS of 0. 012 A (A=632. 8 nm) , and the lightweight ratio is 43. 68%. The results of sur-
face figure error satisfy the technical requirements for the space solar telescope, which shows that be-
ryllium can be used as mirror substrate materials of space astronomical instruments.

Key words: space astronomical instrument; space solar telescope; tip-tilt mirror; beryllium mirror;

lightweight

Y 75 B A : 2008-04-28; f&1T H #4 : 2008-06-30.
ESTA :BHEH AR 4TI H (No. 10778628) 5 1 [E B 24 B [ 58 K 3C & FIRGIHT T8 T 45 A 7 0038 /iy ¥ 30
H % Bl



R SLR A < 23 1) R FH B B P 9 8 AL R BT 5 59

1 5 =

SR R R L E A TP N R AV NN PO
SCASER AR ) 2 225 T) R AN A 1 Tk B B 1 T ok ik
IR . RSB R A ) R SO 2E AR R A% O
TR 2R TR RE 0 4 B 3 5 i 23 IA) R SO
(10 J A% I S P 7 i AR o DA R o o A A
BUASE R 2 . DR MBI o 28 5 7 BE B A S5 19 I 55
BAHEEEZ L,

P S 25 () K PH S 78 e A 56 BR R g ) R
DU S v G P (5 e L A 4 5 K o e o
b= A DR DN Ff B AR Al AR PR TR AR 3 i 5
ARG E 3. MXIREREN S E
H 4 1Y) 8 253 B RS B U A R0 T A7 B 4
I PR AT R 1 R ) R B 2R A R RE M A IR & 5
Wi KOG B B2 R GO PR RE . IR BRI LR A MR RE 2 St
Babh R B A S R R WS, H I R B
RV CLE £ R (W S N Y T N
SEBE., SRS M RN R EM RS
W FH 04 B S 45 M RL A B O 34 A S5 HG BRI L 3R
IR BUN R R e Y BB E AN R A E R
J 2 g FH B0 ) DR SCASC A v i R 1 AR S A L
M JWSTH ITTTH | | A JAMI® | Rk g
By VLT A0 H x4 B iiF 58 A H ke
A T B R WL AR IR K s R D
B BN T AR AR LA B LTS B A AIK  A
EEE LA

T R S TA) R PH BRI B A O IR B R Y
SRR AT H 2 B 023 () K PH B i R R
W, PR T T A ol W6 I B M B B 9 . 58
BT A B B IR E A S R A U )2 A
TR AR % R TAE R R T — 4% TAEFE
A D0 B R R 4 BT T I S A I B R i
28, Ry e TR 2 R) R SR P R R A R B e T
i .

2 ABEH AR5 4 ML

i P i O 5 9 52 55 5% b4 8 -2 B
B VA2 410 T AR PR RO 55 5 P RE
2.1 BEMRLE

PRI R 5 4 T AT G I R L0

ORI ROR S AHBEA R RE A A 7 A A I
o 2 AR BH SR G B P 78 1 R 58 O R s 3R fi
PSR B ) sUOE ) AR IR B e R 2% L T
I 225 1 ) i S5 I A R 8 110 R TR ot 1 R
FREEAT R 32 22 LLUF LA IR L R W
HPERL R B/ B o) K5 2. VT R 8 (U ik
AR o/ RO /N3 MR B R E 4. 5
T L 3 A

®1 RHEMHRSHEER

Tab.1 Comparison table of mirror material parameters
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Fig. 1 Finite element model of tip-tilt mirror
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Tab. 2 Structure dimensions of beryllium tip-tilt mirror
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Fig. 2 Structure of tip-tilt mirror
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Tab. 3 Analysis results of beryllium and silicon

carbide tip-tilt mirrors in the same structure
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BEM R
/mm /mm  HiR/Hz /g /kgemm?
i1 2.18X107° 1.69X107° 1609 47.88  53.44
WALRE  2.20X10°° 1.66X10°° 1461  87.57  96.20
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Fg. 3 Flow chart of beryllium blank production process
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Tab.4 Mechanics performance of beryllium mirror blank
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Tab.5 Chemistry components of beryllium mirror blank (%)

BO Be, C Fe Al Si

Ni Cr Mn Cu Be

1. 30 0.027 0. 10 0.024  0.012

0.004 7 0.0031 0.0045 0.0026 0.0053 > 98.5
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Fig. 4 Beryllium tip-tilt mirror blank
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Fig. 5 Beryllium mirror picture before coating
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Fig. 6 Interference pattern before coating
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Fig. 7 Beryllium mirror and its measurement picture
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Fig. 8 Interference pattern after coating
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Fig. 9 Technique route of beryllium mirror fabrication
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