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Stress Simulation Technology for Aviation Electronics Environmental
Worthiness Analysis

LUO Cheng, XU Wen—zheng, ZENG Chen—hui
(China Aero—Polytechnology Establishment, Beijing 100028, China)

Abstract: Temperature and vibration are two key factors of environmental worthiness problem of aviation electronics.
Therefore thermal and vibration stress should be analyzed during design process. Digital prototypes and modeling methods for
environmental worthiness analysis were introduced. Thermal stress simulation method based on computational fluid dynamics
(CFD) technique and vibrational stress simulation method based on finite element method (FEM) technique were discussed. A case
study was given.
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Fig. 1 Avionics digital prototype modeling flowchart
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Fig. 3 An example of a CFD prototype accuracy validation
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Fig. 4 Temperature distribution of whole machine of certain

product(ambient temperature: 70 °C )

F1 FRERBESER(FEREHRT0 T)

Table 1 Module temperature result(ambient temperature: 70 °C)

. i [/ °C i+ °C
B PiREwW [T . .
b1 6 89 101 93 23

EHe 2 6 89 104 92 22 6
3 6 87 205 96 26 10
b4 6 90 104 94 24 8
ik 5 8 91 98 94 24 8
Pk 6 15 89 90 90 20 4
e 7 85 88 87 17 1
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Fig. 5 Mode analysis result of a product
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Fig. 6 RMS results of acceleration and displacement of a product
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Fig. 7 Environmental stress and product strength distribution
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Fig. 8 The measurement results of potential distribution after

three years

b -:-nml-

o

i)

= =S

-

=

P

-

™ =Nl

5 RS

= -0 M5!

= L0y i f i i

= I 2 1 ] 5 K 7 B
e i

K19 Ba D7 BATAR S SN R 4 R Xt He

Fig. 9 Contrast between simulation and measurement results
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