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Research on the structural design and assembly process
of continuous zoom thermal imager

SHI Zhang, HE Yuan,PAN Dong
(CETE Electro-Optics Technology Co. Ltd. , Beijing 100015, China)

Abstract; In this paper,the structural design and assembly process of continuous zoom thermal imager are studied.
Vibration and shock simulation analysis are carried out at the design stage. The optical-mechanical assembly process
of continuous zoom module is proposed. The measurement method of off-axis degree between narrow field and assem-
bly reference is built. The optical axis consistency test and optical axis stabilization test are finished. The results of
testing and experimental verification show that the key mechanical performance indicators are excellent,and prove that
the system structure of the thermal imager is designed to meet the needs of engineering applications.
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Fig. 1 3D model of the thermal imager
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Fig. 2 Structural composition of the thermal imager
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Fig. 3 Structural composition of the continuous zoom module
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Fig. 4 The stress and strain cloud under vibration condition
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Fig. 5 The stress and strain cloud under impact condition
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Fig. 6 Schematic diagram of rail assembly
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Fig. 7 Schematic diagram of the zoom frame assembly

ezt — W
T
i

’_ﬁlﬁiﬂT%

B8 AR B R B

Fig. 8 Schematic diagram of the zoom lens assembly
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Tab. 2 Optical axis coaxiality deviation
%' fifi 2 A8/ mrad
1 0. 135
2 0. 140
3 0. 143

4.3 RXHRTERR

LLANPARA SRS E P AR R 3 | i i g
Rl 5 A B 0 B, AR SO B I 2L AR Y
ZORML I HEL T ALE B A KT 0. 15 mrad

SR FH U BT R 14 ' 2 — SO A I B2 #5 A
V& AR, T ZAELLIMAR AU st iR b Al
FEHE PP, PRAUEH S FE R B -3 O (A%
HAG R R AR T

1) $2 e i3k J7 VR 21 A AR AR5 A6 I 45 58
BOERE LA AT B B LD, 1
LMD 2R B B T A o0 e, B
RLLHMPATOCRE e G FILZLAMAMEAX, o P
REISA S P E o AP VA= W [ LD B T s L VA
Aebr

2) LN BAR L LR B e e, )4 = /L
Gy, A DEE R OO TN, IR
MFFAFAERL DA

3) BUR LA EAR, BEAT AR SN L o i i, ]
12 flr7R o

&l 12

Fig. 12 vibration and impact test
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