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Structural Design and Evaluation of Box-free and Heat Shrinkable
Protective Package for Gas Stoves

ZHANG Hao-jia, CHEN Man-ru
(Department of Packaging, Shaanxi University of Science & Technology, Xi'an 710021, China)

ABSTRACT: The work aims to break the traditional packaging form of household appliances foam with carton,
make bold and innovative design of heat shrinkable packaging for small household appliance gas cooker without carton,
and use CAE analysis method to evaluate the cushioning performance of the packaging. According to the characteristics of
the gas stove product, the cushion structure was designed. The packaging form of the heat shrinkable film directly wrap-
ping the product and the cushion pad was evaluated. The product model was completed with Pro/E, and the ANSYS
Workbench was introduced to complete the drop simulation analysis. Finally, the experiment was carried out. The simula-
tion results showed that the maximum acceleration occurred at 5.6 ms, the maximum value was 18.86g less than the
product brittle value, and the simulation result was qualified. After the drop test, the cushion pad was deformed, and the
product was intact without damage, so the packaging scheme was qualified. The feasibility of the heat shrinkable packag-
ing of the gas stove without carton is verified, and the new ideas for the subsequent carton-free packaging of small
household appliances are presented.
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Fig.2 Heat shrinkable packaging of gas stoves
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Tab.1 Material properties

W/ (kgm?)  POPERIE/MPa JHRA L

5 K

1 RN 7400 207 000 0.28
2 DS 7000 126 000 0.3
3 B 900 1200 0.38
4 E 3 2430 72 000 0.2
5 EPS Wik 25 220 0.34
6 R 950 900 0.38
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Fig.4 Contour plot for total deformations
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Fig.5 Time vs. acceleration curve
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Fig.6 Contour plot for equivalent stress distribution
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