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Structural performance analysis and cellular parameters’ influence of multi-cell shoe soles

LING Jingxiu'*, YANG Xiaojing', WU Zhihong”, ZHAN Youji'
(1.School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China;
2.CSCEC Strait Construction and Development Co. Ltd., Fuzhou 350000, China)

Abstract: Combined with the traditional shoe soles with multi-cell structure features, two sole schemes with

multi-cell structures were designed, which were with rhombus and regular hexagon patterns respectively. The

static properties of different soles were analyzed with the finite element method, and the optimal sole structure

scheme was obtained. Results show that under the same working conditions, the average deformation of regular

hexagonal multi-cell sole structure is the largest, that is, the performance of its vibration absorption and cush-

ioning is the most superior. Besides, the influence of hexagonal multi-cell size parameters is analyzed and it is

concluded that the sole structure has the best cushioning performance when the side length of regular hexagon

is Smm and the groove depth is 2.5mm.
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Fig.1 Structural model of outsole
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Fig.2 Structural model of insole
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Fig.3 Structural model of innersole
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Fig.4 Insole with multi—cell structure
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Fig.5 Sole structure model
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Fig.6 Finite element mesh model of sole
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Tab.1 Sole average deformations under

different working conditions
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Fig.7 Distributions of sole deformation under

jumping condition
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Tab.2 Sole average deformations with different cell lengths
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Tab.3 Sole average deformations with 3 different
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groove depths

i T MR R 25 b/ mm 5 mm AR, MAEEREE N 2.5 mm IESNE 2
mm ik B2 PR L 85 KA TG 1 2% b AR M B
1.5 2.208 2.646 5.129
2.0 2.433 2.889 5.351
2.5 2.462 2.904 5.476
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