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Reliability Analysis and Design of the Shell Based on
Portable Dual Sensor Night Vision Goggles

MENG Rui, QIU Ya-feng
(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Portable dual sensor night vision goggles are important instruments in military operations. As its
core component, the shell must avoid excessive deformation and stress concentration in complex operational
environment in order to prevent equipment failures. This article introduced how to select the instrument shell
material and build the modeling .Taking into account the equivalent pressure on night vision goggles the
shell suffered from other components, the paper gives simulation analysis under two extreme conditions,
simulating its biggest stress and strain at —30°C and 70°C, and analyzing whether to meet the requirements.
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Fig.1 The double sensor night-vision goggles system diagram
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Fig.2 Night vision goggles structure diagram and assembly diagram

Table 1 The basic properties’ parameters of several commonly used plastics

T PR E AL v B pl 45 15 SHAHKI th#s ¢
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Table 2 The Linear thermal expansion coefficient of
POM material
(N e Hfti/(10°/C)
—40~29C 104
29~60C 12.2
60~104°C 13.7

4.22 —30°CHHHL T gt ee Mt
485 SOV AR B BEAE —30°C I T 0L 5 Sh5e
102 B ALRA A THIE ), BHESFARAE, [H
I AR, SeAAM b P A A N e e, 1
AR ST, B 4 SEAEIZ T O e AR RN Y
BB WE ETLUE Y, Fefk Baksz i KR
712k 34.5 Pa Lt /A RL i ilkPLdr o )% 63 MPa, 5t
RIBAZ by 1.18e mm, ZAE A T 2040 -1 1 47
TG LM Sk A B /NI B8 17 mm i 5 R LA 2
AT, BT RS R f AR A

arcsin (1.18e Y/17), Z1%5F(4.0e *)°, wim/hT
VR 0.1 fhi 2% o
4.2.3 T0°CIEHLT K5 AEE PR3 i

[FBE, R AR ARAXAE 70°C I oL R,
WA S AR B CILE B5) £, K i 61.6 Pa
ez N T R BT R R 63 MPa, f KIEAZ Ab Ny
2.34e " mm ZAE AR X T L0 AN S T B 51 6 5 4040 B
Sk Ta) ) e/ NER S 17 mm 1 5 A L2 AN, B [
(IR R AL A

arcsin (2.34e Y/17), Z1%5F(7.9¢ *)°, @wim/hT
VR 0.1 i 2% o

K3

BB 7 pA i A B
794

Fig.3 The simplified diagram of NVG’ s shell
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Fig.4 The stress and strain nephogram of 30 degree below zero

LE, Max, Principal
(Avg: 75%)

+5.5882-05
+3.725e-05
+1,8622-05
-1.265€-08

"1 Tue Apr 29 22:49:51 GMT+08:00 2014

Ble Factor: +1.000e+00

Fig.5 The stress and strain nephogram of 70 degrees above zero
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