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Finite Element Verification of Packaging Structure of
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Abstract;In order to verify the safety performance of horizontal dust bag vacuum packaging structure, analysis of
pressure resistance, random vibration, drop etc. of the horizontal vacuum cleaner package in logistics environment was
carried out by applying corresponding constraint conditions and using Creo software modeling, according to the logistics
environment in the process of the vacuum cleaner production and logistics. ANSYS Workbench software was used to
analyze the stress and deformation under the corresponding load, as well as the damage to packaging and products under
the physical testing. The Results show that the deformation of the horizontal vacuum cleaner package does not exceed 10
mm of the standard in the case of the largest stacking. Through the modal analysis, the six orders modal parameters are
obtained, indicating that no resonance will occur. The drop test results of the package show that the stress strain is
small. The vacuum cleaner packaging design meet the requirements of pressure resistance, random vibration, and drop
etc. , which suggests that the scheme is feasible.

Keywords : horizontal vacuum cleaner ; FEA ( Finite Element Analysis) ; ANSYS Workbench ; pressure resistance ; random

vibration ; drop test
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Figure 1 =~ Schematic of

Vacuum cleaner
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Figure 2 Schematic of Vacuum

cleaner and accessories
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Figure 3 Schematic of

overall packaging
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Table 1  Characteristic parameters of
honeycomb paperboard sample
g~ EE%%/ KE%%/ YHRJFE Eivi
(g-m™@) (g-m™) E/mm  3EH/g
160/130/160-15 160 130 15 695
160/130/160-20 160 130 20 820
160/130/160-30 160 130 30 1070
160/130/160-35 160 130 40 1320

K2 R BAA A

Table 2 Materials characteristic parameters

FORE B/ (mg - mm ™) FPERURE/ MPa HEL/AN4
ABS/PC 1.07 2350 0.398 7
PvC 1.38 3920 0.300 0




o5 - 18] SN, 5 B R S T IRTEHSR 9.
3 RABFURMAEF AR A S
Table 3 Corrugated board and honeycomb board material parameters
FPEAR i/ MPa Y/ MPa HEL/N 2

YRR Y

E, E. G, G, G My Moz Moz
TR 4R 5.70 7.60 1.12 2.56 0.22 0.11 0.46 0.01 0.01
BT AR 2.75 3.58 2.80 1.21 0.10 0.06 0.33 0.01 0.01
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Figure 4 Packaging grid division
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Figure 5  Deformation cloud map of

vacuum cleaner case
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Figure 6 Cushion pad deformation cloud map
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Table 4 Natural frequencies of modal analysis
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curve of China’s highway transportation

3.3 BEHIRBN SR

ARSI A A 3 140 2 14 T A 90 %%, it fn B AL
#ik3)) Random Vibration FiH, 45 5 rf Zh 45035 %
J& ( power spectral density, PSD ) %t #%, % # PSD G
Acceleration'” | MU A0 4 (443 i b (0 1 EOIRES 43
M= s 11, 3R f# Directional Deformation Z8JE

RS ABIEWARFKF T AR PSD 2
Table 5 Data of random vibration PSD under

different levels of road transportation

IR/ (g8 - He ™)

WA/ He
S B G

1 0.000 036 00 0.000 018 00 0.000 009 00

3 0.060 000 00 0.030 000 00 0.015 000 00

4 0.060 000 00 0.030 000 00 0.015 000 00

8 0.007 000 00 0.003 500 00 0.001 750 00

12 0.016 000 00 0.008 000 00 0.004 000 00
30 0.006 000 00 0.003 000 00 0.001 500 00
40 0.015 000 00 0.007 500 00 0.003 750 00
60 0.001 400 00 0.000 700 00 0.000 350 00
100 0.001 000 00 0.000 500 00 0.000 250 00
200 0.000 050 00 0.000 025 00 0.000 012 50
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Figure 8 Stress cloud map of vacuum cleaner
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Figure 9  Deformation cloud map of cushion pad
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Figure 10  Deformation cloud map in

vertical direction of packaging box
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