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Finite Element Analysis of Wine Bottle Drop and Optimal Design

LIU Ai', ZHAO Ying—qin', WANG Yu—long', LIU Kun—hong’
(1. Wuhan University, Wuhan 430079, China; 2. Sichuan Yibin Pushtun Group Co., Ltd., Yibin 644000, China)

ABSTRACT: Objective To obtain the cushioning property of wine package based on the parameters and circulation
environment of the product, and then improve and optimize it. Methods Models of wine bottle and wine package were
established by Pro/E, in both cases, drop impact simulation comparative analyses of different way and drop height were
conducted by software of Ansys/LS-DYNA. Results The changing rule of stress—strain about the wine bottle and the
whole package in the process of impact was obtained. Conclusion The most easily damaged places of wine bottle were the
shoulder and bottom as revealed by the simulation experiment. Optimal design of wine bottle, cushion and package was
accomplished.
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Fig.2 Finite element model of wine bottle

model and package
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Fig.3 Changing stress of the wine bottle when dropped onto the

ground from different directions
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Tab.1 Maximum stress distribution of 3 dropping manners

T KN F1/MPa S5 NITWALTA:
U s 265 A 50 S %) [
AW 627 55 T A A
IR % 339 L5 b TR 2 ok L

HH &1 3 FN3R 1 AT LA Y, AR B s e R T K
e P B R AoF de /D 5 R T R K S BRI IS, 1 7 43 A A
2 b s R ik 1A 1) 3, SR N 5 AR T AR
R S B OB SRS A N R, WAL
ReBiprra g it

PR PE AN [ Bk 7% 5 1 (4 7 7 i oy DL ] 4 i ]
4TI LIS, FR TR FUKSE Bk TE 7 A B KN T 5, v
PR/ IMELBRE I T8, 186 Bk 1 N ) — LR i RN



24 o TR 20144£09 A
%0 RS, AU Ak S A 35

- TS W LT th 0 42K 7 £ i o 6 4 )

< 150 PET £ I8 FE0% MRS K% | I 05 R 0™

5 ™ sors i N EPN UG RTINS e WO S v

N\ e, SCMR A 3 LR, 5 i i

riv L PR T RS0 i A TR R 52

8.82 1326 1.77
] /s

P14 P AN R T 10 14 1oz 77 0

Fig. 4 Stress response of wine bottle from different drop direction
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Fig.5 Stress response of wine bottle from different drop direction
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Fig.6 Dimensions of different bottle shoulder
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Fig.7 Optimal design of cushion
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Fig.8 Structure dimensions of package
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