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Abstract: Solution method to set vibration isolator between lens module and head frame was proposed
to avoid damage of detector after Z-direction shock test in whole machine of wide angle aurora imager.
Firstly, vibration isolation scheme was determined as passive local vibration isolation; then vibration
isolator design of metal rubber was accomplished in aspects of material seletion, rigidity determination
and installation way design, etc. Modal analysis and simulation analysis of shock load response were
conducted on structure by finite element method. Finally, mechanical test was carried out on whole
machine product of wide angle aurora imager, and the results indicate that test results same as simula-
tion analysis results. Accelerated speed response of sinusoidal vibration in measuring point of detector
reduces by 26. 2% maximally after installation of vibration isolator, and accelerated speed response of

random vibration reduces by 72% maximally, and accelerated speed response of shock reduces by 48 %
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maximally. It showed that the vibration damping effect of the vibration isolator was significant. The
product is no abnormal after the test to satisfy requirements for structural design.
Key words: Wide angle aurora imager; whole machine; detector module; vibration isolator of metal

rubber; shock load; vibration damping
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Fig. 2 Dynamic model of vibration isolation device
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Fig. 7 Finite element model of whole machine
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Tab. 1 Shock responses of detector with/without
vibration isolator (g)
X Y A
350 370 477
320 345 227
(%) 8.6 6.8 52.4
1 ,
X.Y Z ,
Z . 52. 4%,
4.3
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Tab. 2 Modal analysis results for whole machine
with/without vibration isolator (Hz2)
X Y Z
113 115 161
113 115 161

2 ’ b
1 113 Hz>100 Hz,
5
5.1
3 5~2 000 Hz 0.2g
) 8, 3,
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Fig. 8 Set up of characteristic experiment for whole
machine
3
Tab. 3 Natural frequencies of whole machine (Hz)
X Y 7z
F, 111 112 157
3 > X.Y.Z
111,112 157 Hz, ,
1.8%,3.6% 2.5%, 5%,
5.2 Z
b Z b

Tab. 4 Test conditions for shock experiment

/Hz 100~400 400~3 000
+6dB/oct 600g
20 ms
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Tab. 6 Acceleration response results of whole machine under
sinusoidal and random vibration tests
(g) ()
9 Z X Y Z X Y Z

Fig. 9  Shock test state of whole machine in Z direction
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Tab.5 Acceleration responses of shock test in Z direction
1 2 3 4
(g) 150. 3 148.9 265. 3 127.6
(a) 1 (b) 2
(a) Response curve of  (b) Response curve of
channel 1 channel 2
() 3 (d) 4
(¢) Response curve of  (d) Response curve of
channel 3 channel 4
10 Z

Fig. 10 Acceleration response curves of shock test of

whole machine in Z direction
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Fig. 11 Imaging pictures before and after test
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