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Optimization Design for Packaging Structure Based on Value Engineering
and Vibration Shock Tests

LEI Ming', LEI Min*, XIAO Da-wei*, LIANG Zhi-tao', CAO Zhi-min", YIN Shi*, XIE Jun-yi*
(1.Wenzheng College of Soochow University, Suzhou 215104, China; 2.Soochow University, Suzhou 215006, China;

3.Shareate Tools Ltd., Suzhou 215121, China; 4. Grundfos China Holding Co., Ltd., Suzhou 215126, China)

ABSTRACT: The work aims to optimize the structural design of some wooden packaging container exported overseas, so
as to meet the cost-saving requirement of value engineering. The product function was analyzed firstly, and then the
structural scheme of new package was designed. The original packaging was optimized from horizontal to vertical with
less material. Then, the knowledge of theoretical mechanics was applied to calculate the stability of the pump body and
analyze the base strength. Then, CATIA was used to create 3D models, and the finite element analysis software Ansys
Workbench was applied to calibrate the model strength. At the last, the vibration, shock and drop tests of the samples
were conducted according to the ISTA packaging test standards. The new package passed the tests above. The optimized
wooden packaging container met the strength requirement of shock resistance and the function requirement of no over-
turning. The wood material was saved by about 40%, and the steel frame was saved by about 100%. About 3.6 million
yuan of global companies was saved per year. On the basis of meeting product functions, the new package greatly saves
the cost, and satisfies the requirement of value engineering to gain the required functions with the least expenses. At the
same time, one package solution and technical reference are also provided for international packaging design engineers.

KEY WORDS: wooden packaging; value engineering; FEA analysis; vibration, shock and drop tests; optimization design
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Fig.1 Comparison of old and new package in kind
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Tab.1 Packaging size
e IHE2E R /em HEEE RS em Jii/kg BT /%
A 100x150%85 100x85x%150 1218 433
B 110x170x100 110x100x170 1430 41.2
C 120x200x120 120%x120%200 1770 40
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Tab.2 Calculation results of packaging stability
A5 P EE/ (mes™) #HANME M/ (Nm™") {57 S35 Mo/ (N-m™") AL,
A 1 6083.81 1065.75 M\~My>0(% %)
B 1 7857.98 1179.75 M\~My>0(% 4)
C 1 10611.75 885.00 M=M>0(% 42)
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Tab.3 Using conditions of materials for wooden container
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Tab.4 The physicochemical properties of plywood for foldable packing case
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2.3 Random Vibration Test
Package Number: 1#

Place the package’s face 3 down on the
center of the platform and fix the
protective shelves and steel bars around
the package. Start vibration system to
conduct the vertical random vibration test.
Grms: 0.54;

Duration time: 4h.

Grequency/|  PSD/ Frequency/ PSD/
Hz (ngZ“) Hz (gZ.H[l)

1 0.0072 25 0.0036

3 0.018 30 0.00072

4 0.018 40 0.0036

6 0.00072 80 0.0036

12 0.00072 100 0.00036
16 0.0036 200 0.000018

K6 Al g 2 i Ik sl il &
Fig.6 Vibration test report from packaging lab
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