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Simulation for Anti-impact Performance of Monitoring System in
Storage and Transportation
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ABSTRACT: This work aims to design an environmental monitoring system with high reliability that can monitor
real-time temperature, humidity, acceleration in the storage and transportation process, collect data and record time. Finite
element impact simulation was conducted on the circuit and shell by finite element analysis software Ansys. The maxi-
mum deformation of the shell was 0.03 mm and the Von Miss equivalent stress was 25.5 MPa under the impact effect.
That proved the shell had shock resistance reliability. The results of PCB modal analysis proved that the circuit board
could reliably work under the environmental impact. In conclusion, the designed environment monitoring system in sto-
rage and transportation has good reliability.
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Fig.1 Schematic diagram of environmental monitoring system
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Fig.2 Structure diagram of system

2 HAEMESMH

21 ZEmpEHES T

T is A5 W R AR B /0N, SRR
SO, WOV T v PR RRHE TS, LU
RGEW SN h T M s B il g kA Kz
T filf B 28 & FAF T A s vh s, WD R 48 75 PR IE BB
WA Ay iy b RS, Fe R ny 4T oh ot 8 ) I i v
T B A ke b b 68 7 o N A BRI /A ik
X8 PR Wl R e Ah e A T A FR e s 7 1
U, 76 x, y 1 z Jr i)t in 2000g B0 55 B 2 7
TR 3 A AR Y 2 LA 3.

JEAS i /mm
-0.111E-05 -0.861E-06 -0.615E-06 -0.369E-06 -0.123E-06
—

-0.985E-06 -0.738E-06 -0.492E-06 -0.246E-06 0.343E-09

a xJr1a 2

JE7% it /mm

-0.146E-05 -0.114E-05 -0.811E-06 -0.486E-06 -0.161E-06
— o T 7 —
—0.130E-05 -0.973E-06 -0.648E-06 -0.324E-06 0.116E-08

b AT

~0.350E-06 0.698E-05 _0.143E-04 0.217E-04 _0.290E-04
0.332E-05  0.107E-04 0.180E-04 0.253E-04 0.327E-04

¢ T AR
B3 5eikx, y, z FEPrpEihE

Fig.3 Simulation diagram of shell impact resistance in x, y, z
directions
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Fig.4 Displacement nephograms of first four vibration modes of PCB
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