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Optimization Design of Distribution Product Vibration Resistance
Based on Modal Analysis

ZHANG Zhaona, SUN Changfu
(Tianjin Aviation Machinery and Electricity Co. , Ltd. , Aviation Industry Corporation of

China, Ltd. . Tianjin 300308, China)

Abstract: Vibration is an important load for the destruction of airborne electronic equipment, and circuit board
components are the core components of electronic equipment. In the design stage of power distribution prod-
ucts, it is necessary to carry out dynamic analysis and anti-vibration optimization design of circuit board. Based
on the design of an airborne power distribution product, the MSC. Patran and MSC. Nastran softwares are used
to conduct modal analysis and vibration analysis of the product structure, and the natural frequency and vibration
response curves of the product are obtained. Based on modal analysis, different optimization schemes are pro-
posed for modeling and modal analysis. The results show that the vibration resistance of the products can be im-
proved by increasing the thickness of the circuit board, reasonably arranging the components on the circuit
board, flanging the stiffeners, and adding screw restraint at the easily deformed parts.
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Fig.1 Product structure diagram
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Fig. 2 Vibration spectrum
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Fig. 3 Analysis results of the first six orders of models
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Fig. 4 Analysis results of circuit board component
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Fig. 7 Stress curve
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Table 1 Modal analysis results of diffrent
thickness circuit board
A%/ mm — %/ Hz  ZBiMiR/Hz =%/ Hz
1.5 194. 27 231.06 314. 20
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Table 2 Modal analysis results of stiffeners
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Table 3 Modal analysis results of screw fixation

ES —W R/ He %/ He =M%/ Hz
LA =A%, _
N 227.95 328. 69 499. 93
e ] — AN 4T
eI 1 AT 339. 20 441. 19 500. 15
TE LI 2 4T 529. 89 537.21 551. 46

M3 AT LA M 7 AR W 5 R i 4 i — 4> 4R
B REA AL v [ A 403, (B MR ET 1] BE S R, AN BE
I 12 261

3.2 LEEWBMEMLIET

3.2.1  HEhn o i

5 2 246 B AR I Bt A 2N 3K AT L S 8 o i A
8 7 =R T 5 AR 0 M 4G o = L ) A
SR A7 B ARET i1 4 0 TIN5 A 29 RS LI 6 A4S R
JE 38 T A S RS O oy A A5 R 3R 4
fis.

FA b SRR 005 SRS A T 4 2R
Table 4 Modal analysis results of stiffeners of

upper cover plate
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Table 5 Modal analysis results of thickness and tanks
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