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Combined supporting structure of thin wall joint cylinder and
supporting bar between primary mirror and

second mirror in space camera
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Chinese Academy of Sciences ,Changchun 130033,China )

Abstract: To meet the relative position request of the second mirror and the primary mirror in a large-
aperture and long-focal-length space camera, a combined supporting structure between the primary
mirror and the second mirror was designed and manufactured, and the stability of the combined sup-
porting structure was confirmed through the analysis and tests. Firstly, according to the optical sys-
tem,the combined supporting structure which combined a thin wall joint cylinder and a supporting bar
was designed. The structure forms of supporting bar and joint cylinder were compared and their con-
nection modes were discussed. Then, the gravity response, characteristic frequency and sinusoidal vi-
bration responses of the supporting structure were analyzed. Finally, the supporting structure stabili-
ty was validated by the mechanical tests and optical measurement. The results indicate that the angle
displacement between the primary mirror and the second mirror is less than 10" and the first-order nat-

ural frequency of supporting structure is greater than 75 Hz,which shows that the supporting struc-
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ture has a better structure stability, and can satisfy the usage requirements of space cameras.

Key words: space camera;combined supporting structure;structure stability;optical measurement
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Fig.1 Position relation between primary mirror and

second mirror
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Tab.1 Analysis of tri-plate type and crossed-plate type structures

T —B R REBIRIARGLRS  WRBEHLRE AR R OB I E N 100 N DB S I AR GIAT R B
/Hz /pm /(") JE V7% / pm 2y 8 mm)/mm’
=4I 170 1.78 5.74 2.31 17 573
IU FF 4 T 174 1.74 5.69 2.21 19 761
N LRI =R R 45 48 1) — B AR R A -
FEERIE S5 F9AIR 2. 35 00 AEFE ) J7 ) b v 45 WL A4% o g
FE R DU FF$8 T8 45 49 K 2. 3%, TE IR B HL %% M ¥ I 4

B DA R IR 45 4 R 0. 88 %%, 7 YR 45 JAE U 't Tl 77 1)
(A0 B 1 35 DU FF 8 % 25 40 K 4. 500 4 T A8 0 3
FHEB E R DRI 254 2 12, 5% . R A Code V
ATV A R E B D 12, 5%, RGO
AL R BCKE G TN 0. 02 ZE 4. DL Ay HT &S SRk
W o 52 M) 3 U 45 )6 8 % R 1 IR B8 M40 7% 4L 5%
AR ) LS A AT A AR 50 R AR A X
) T PO AT R P S5 A TE R G R R AR ERCOR L E
FE52 ) 22 48 B A% 3 oA BICRN 0AR T s PR I R B T
A T ARSI A AR T S5 A Y SRR 2
2.4 EHEEEEHNINTEILL

T E R A X R I, AT B
IR DL R WAL RS B 3 B . S I AR B 58 1 3 Fil
AR AT B 15 R0 4 SRR 1Y
HEE (B DA 3 RUHM 2 XA
R (TR 3 2) F1TC 9N 7 Fn 20 7 10 o B 1A
(EEMTE A 3) MR B AN (4)32) Sy f K PR B2 D
REEME N A, BOEEE R EERE Y 0.8 mm,

i =
4()‘D;;‘% \

K2 PR SR — B R 2
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of support bars
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Tab. 2 Analysis and contrast of thin walled connecting cylinder
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Fig. 3 The first order resonant models for three

types of cylinders

M 2 AT B i XL B I B ) 03 5 A B4 B 5 S A B SR — B B
H 1R B T, 25 M B 5K 3 I B2 1A Bl 1 A Fig.4 The first order resonant model for outer-con-
jﬁg%jj FP R R 2 A BEE PR, % 1‘@ ﬁﬁiﬁ 1 Lﬁ zt )F"Lg nection between supporting bar and connect-
T3 2 (1030 45 41 22 B R L 25 1 ) 34 45 1 1 T ing eylinder

A H WO T /NI R R A B A AR TR L o
TR B R RRE I e R R 15 ROV AN 4 &
A F17 A0 T RE 3 4 1 1) B AR S A TR
2.5 ZHEZEHWIEIT

FE B 0] SCPE 250 0 25 1B 5 BT
Py 28— RO SCHEE AT 5 3% 45 6 R A HE 45 09 O
2 o5 — PR ST 5 B R N R 7 2

b I 2 AT 14 5 O AT 308 4T 4 20 50 SR FH A G047 4  oui / =
k4 BF T 35 R 2 07 SRS [ A AR 48 B \\pjizxééf;/ |
S U3 3 4 5 P 3 1 07 5 A 4R R 4 ) B 5 RS e A R o B — PR
4 FnE S5 R, Fig.5 The first order resonant model for inner-con-
nection between supporting bar and connect-
R3 AMERAXN—MMEI L ing cylinder
Tab.3 The first order frequencies for two types of connecting modes
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Tab. 4 Gravity influence on supporting structure
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Tab.5 The first four-order frequencies of supporting structure

%5 WER f./Hz P B Hl 1A
1 86 e XOY V-1 M ¥ 3h
2 114 2 X ¥ 3l
3 122 8 Y BBk
4 143 W Z iy 1) -3
() IEZIR B 5347

U ) SCAR S AR B A SE AR B0 23 M 32 B0
SCEESSITE XYL Z 3 A7 1] i — B AR LR
AT AL AR A 4 Sy 1 328 BB 58 i 3 1 by T 5
XI5 O T RN, S AR S R TR AL B A 22 %8 07 5
B FLIE E A 7 2 i g T4 b SO ZS M fE T2 T
s B LA BRI N 8 FiR . IE5X Ik
2 B A SR UL 6 SCHE 2 A £ IE SE IR 3 1R
I T JRE W S L7 g3 A 45 AR O % SR A5 A
FE 3 ANT7 [ — B LR 4 0 84 Hz, il 2 = 8] 1&
JERS B — B A5 R > 70 Hz (1 B2 R L s B wi) g 78
Z 15 B TRR A% R 5 K 0 16,5 4%

k6 EZRIDITEMNEH

Tab. 6 Input conditions of sinusoidal vibration
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Tab.7 Acceleration responses of supporting structure under sinusoidal vibration
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Fig. 9 Sinusoidal vibration testing of supporting
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Tab. 8 Acceleration responses of supporting structure under sinusoidal vibration
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Fig. 11  Structure stability measurement setting of

supporting structure
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Tab.9 Measurement data of test [
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