%43 B% 40 bk T2 2014 4 4 A
Vol.43 No.4 Infrared and Laser Engineering Apr.2014

KEEZEBIBENHS T SRIE

ERE VAT R, BRI ATER!

(1. PEMFRERALFHBZIRE WEALPT, TH KA 130033;
2. PEAFRKF, LT 100049)

B E: ATAMZERAANG T @ EARRE A A DA R E A RSk sh b £ 520y B @ B
B RIER FARMES RS R =, R T @A ENM, AR AN RTRKED, RN TALAE
RIG o EE AR L, BRI ERATAE B IR B L ATIE B SR ILALA B B HLok, AR A FRT 9 AT B
patran/nastran 3& 5. 7 B B AL 69 A FRUAE R, ) mpe B4 F AL 4 A BB TS o . BB
TR B BAT T A F R I Fe Ay N K . X R K S R A T A B SR RS, —
Mt HAEA A 228.7Hz, X /33 — 485 4 223.9Hz, M H 48 £ 2% ;A & 2 HUE A 0.25 um, A &
ML) 6.3 um, B M E YR E K E 24 um, B AR AT A BN ZHoHE SHE. S
EE ALK F

KXW ABNAM; RARIHE; BESH;, ABKE

FE 43S TP394.1; TH691.9 XEkFRERD: A XEHS: 1007-2276(2014)04-1206—-04

Analysis and validation of large size focal-plane focusing device

for Space camera
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2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To compensate focusing offset of space camera, which was caused by environment difference
between ground and on the track and maybe caused by shock when launching, a focal plane focusing
device was designed to ensure image quality. First, for focal plane was so large, focusing frame was
designed to enhance focal plane rigidity, self-lock was achieved through worm wheel driving screw.
Second, fem model was established and mode analysis was achieved by patran/nastran, in which simulate
guide rail by mpc. Finally, carried out dynamic environment testing and precision testing. Test results
revealed that focusing device had dynamic frequency, first analysis characteristic frequency was 228.7 Hz,
and first test characteristic frequency was 223.9 Hz, the relative error was 2% . Focusing resolution was
0.25 pm, focusing precision was 6.3 pm, synchronization error on focal plane was =4 pm. It can meet
high resolution, high precision, high reliability needs of space camera.
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Fig.1 Structure diagram of focusing device
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Tab.1 First three directions analysis mode

First Second Third

Frequence/Hz 228.7 321.0 613.4

Mode of

R . Around X axis Around Z axis Around Y axis
vibration
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Fig.2 First vibration form of focusing device
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Fig.3 Second vibration form of focusing device
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Fig.4 Third vibration form of focusing device
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Fig.5 Vibration test of focusing device
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Tab.2 Three directions first characteristic frequency

of focusing device

Direction X Y V4

Characteristic frequency

347.6 606.5 223.9
/Hz
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Tab.3 Results of sine vibration

Direction X Y V4
Input acceleration/g 9.8 9.8 9.8
Characteristic
99.8 99.9 99.9
frequency/Hz
Identification
level sine  Output acceleration/g 11.1 10.4 12.9
Amplified factor 1.13 1.06 1.32
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Tab.4 Results of random vibration

Root mean
Direction Pow.e ' spectra_l square
density/g*- Hz™" acceleration/ g,
Input 0.0196 2.4
X Output 7.44 15.8
Amplified factor 6.58
Input 0.0196 3.6
Y Output 4.0 14.63
Amplified factor 4.06
Input 0.0196 4.0
zZ Output 4.92 14.83
Amplified factor 3.71
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Fig.6 Focal plane movement residual error curve
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Tab.5 Precision analysis result of focusing device

Variation of
Focal plane

Control Motor step encoder . Accuracy

displace-

mode number code value /pum
ment/pm

(code)
Open loop 81 33.3 20.3 6.3
5 % 1
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