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Finite Element Analysis and Optimization Design of Flexitank

HUANG Zhao-ge, GAO Rong-bin, WANG Yu-cheng, YONG Zhan-fu

(Qingdao University of Science & Technology, Qingdao 266042, China)

ABSTRACT: This work aims to study the effects of length, thickness and different viscosity liquid of film on tearing of
flexitank. CATIA software was used to establish a flexitank model with different lengths, thicknesses and different liquid
viscosity. The flexitank was simulated under static and dynamic conditions with the ABAQUS soft. After simulation
analysis, data on stress, strain, strain energy density and maximum tear energy of the flexitank were obtained. After se-
lecting the best solution by orthogonal analysis, the maximum strain under static was 0.064 77, the maximum strain en-
ergy density was 0.1928x1073 J/mm?, the maximum tear energy was 0.1868 J/mm?, and the maximum strain under dy-
namic was 0.063 04. The strain energy density was 0.1885x1073 J/mm?® and the maximum tear energy was 0.1828 J/mm?.
The tear of the PE film with lower crystallinity is mainly related to the maximum tearing energy of the film. Increasing the
length of the flexitank can reduce the maximum tearing energy at the top of the PE layer and improve the safety perfor-
mance of the flexitank. The tearing at the top of the PE layer of the flexitank under dynamic conditions is the main cause
of damage to the flexitank.

KEY WORDS: flexitank; CATIA; ABAQUS,; finite element analysis
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Fig.1 Model of flexitank

Tab.1 Schemt of orthogonal experiment
fjt; A/mm B/mm C/(mPa-s)

1# PP7500+PE7500 0.10 1
2 PP7500+PE7500 0.15 65
3# PP7500+PE7500 0.20 190
4% PP7700+PE7700 0.10 65
5* PP7700+PE7700 0.15 190
6" PP7700+PE7700 0.20 1
7t PP7900+PE7900 0.10 190
8 PP7900+PE7900 0.15 1
9* PP7900+PE7900 0.20 65
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Tab.2 Analysis results of flexitank PE under static conditions
e Almm pom Cmpesy U o PRRIEEIE AR
1# PP7500+PE7500 0.1 1 5.875 0.090 32 0.2696 0.2582
27 PP7500+PE7500 0.15 65 6.310 0.093 28 0.3086 0.2951
37 PP7500+PE7500 0.2 190 6.453 0.086 68 0.3338 0.3202
4# PP7700+PE7700 0.1 65 5.459 0.066 78 0.2439 0.2361
5* PP7700+PE7700 0.15 190 5.645 0.069 56 0.2608 0.2522
6" PP7700+PE7700 0.2 1 5.749 0.071 67 0.2703 0.2611
7% PP7900+PE7900 0.1 190 4.797 0.063 26 0.1847 0.1791
8 PP7900+PE7900 0.15 1 4.958 0.066 19 0.1962 0.1900
9% PP7900+PE7900 0.2 65 5.181 0.069 39 0.2375 0.2297
Ki/3 0.2912 0.2245 0.2364
K>/3 0.2498 0.2458 0.2536
K3/3 0.1996 0.2703 0.2505
R 0.0916 0.0459 0.0172
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Fig.2 Force diagram of an elliptical hole plate
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Fig.3 SEM images of flexitank PE film of different magnification
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Fig.4 Scattergram of strain energy density of best solution for
flexitank under static conditions
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Tab.3 Analysis results of flexitank PE under dynamic conditions
Wes g bm ey I gy RGEREL R
1* PP7500+PE7500 0.1 1 7.242 0.095 29 0.3587 0.3427
2f PP7500+PE7500 0.15 65 5.926 0.088 13 0.2878 0.2759
3# PP7500+PE7500 0.2 190 7.033 0.095 45 0.4137 0.3953
4# PP7700+PE7700 0.1 65 4.806 0.054 65 0.1919 0.1869
5% PP7700+PE7700 0.15 190 6.712 0.086 46 0.3695 0.3545
6" PP7700+PE7700 0.2 1 7.471 0.102 10 0.4571 0.4354
7% PP7900+PE7900 0.1 190 5.295 0.064 96 0.1887 0.1829
8 PP7900+PE7900 0.15 1 6.026 0.086 37 0.3131 0.3004
9% PP7900+PE7900 0.2 65 7.812 0.131 60 0.4910 0.4616
Ki/3 0.3380 0.2375 0.3595
K>/3 0.3256 0.3103 0.3081
K3/3 0.3150 0.4308 0.3109
R 0.0230 0.193 0.0514
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Fig.5 Scattergram of strain energy density of best solution for
flexitank under dynamic conditions
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