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Experimental Study of Evaluating Shoe Cushioning System
Using Shock Absomption Pocket
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Abstract

Shoe cushioning systems are important to prevent body injuries. This study developed and evaluated
a cushioning system to reduce impact force on the heel. The cushioning system suggested consist of a
polyurethane pocket, which contains water and porous grains of open cell to dissipate the energy
effectively. Load-displacement curves for the shoe cushioning system were obtained from an
instrumented testing machine and the results were compared with various pockets with air, water or
grains. Mechanical testings showed that the pocket with 5g porous grain was the best for the
cushioning system. This system can be applied to the design of various kind of sport shoes.
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Table 1 Composition component and ratio of the

nano-pocket (unit : g)

Total Water Particle Ratio

Group | weight Water |W/T| Particle | N/T (N/W,
D1 w |w] ™ |w] #
Nano 1| 207 | 135 [652{ 72 {348| 533
Nano 2| 21 16 [762| 5 |[23.8] 313
Nano 3| 22 18 [81.8] 4 [182] 222
3
2

Nano 4| 24 21 1875 12.5| 143
Nano 5| 24 22 |91.7 8.3 9.1
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Table 2 The maximum load of each nano

pocket (unit : N)
Displacement(mm)
Group 6 7 3
Nano 1 559.4 867.8 2602.8
Nano 2 948.8 2031.7 3733.9
Nano 3 997.3 1893.8 32377
Nano 4 598.2 1064.3 175117
Nano 5 469.9 991.9 1777.5
Table 3 Energy dissipation of each nano
pocket (unit : N - mm)
Displacement(mm)
Group |— 6 > 3
Nano 1 183.5 267.7 1120.9
Nano 2 265.2 767.1 2073.9
Nano 3 2779 800.9 1909.6
Nano 4 160.3 387.6 895.1
Nano § 105.5 354.8 918.0

b

r~[n

Table 4 Energy dissipation rate of each nano

pocket (unit : %)

Displacement(mm)

Group g 5 g Avg

Nano 1| 20.6 20.5 323 27.7

Nano 2| 213 28.7 37.8 33.1

Nano 3| 217 29.9 37.0 32.8

Nano 4| 169 224 28.8 24.9

Nano 5 14.8 21.9 29.1 25.2
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Table 5 Comparison of maximum loads of three

pockets (unit : N)

Displacement(mm)
Group 6 7 3
Air 88.2 115.8 146.8
Nano 2 948.8 2031.7 3733.9
Water 299.3 540.5 1173.7

Table 6 Comparison of energy dissipation quantities
of three pockets (unit : N - mm)

Displacement(mm)
Group 6 5 3
Air 29.5 45.3 69.3
Nano 2 265.2 767.1 2073.9
Water 74.5 126.1 285.2

Table 7 Comparison of energy dissipation rates of
three pockets (unit : %)

Displacement(mm)
Group 6 mm 7 mm 8 mm
Air 15.9 15.9 16.7
Nano 2 21.3 28.7 37.8
Water 12.9 12.8 16.0
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