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Experimental Study of Shoe Cushioning System of Shock
Absorption Using Fluid Damper with Nano Particles

[=]
=z 8 d

B. Y. Moon

Key Wonds : Shoe pocket(A1d 2-3), Shoe cushioning system(21'% B3] =2 &3}), Energy dissipation(o\] ]
2B, Shock absorption(37 &), Experimental study(2& 24 3]4]), Mechanical characteristic(7] ]
4 55

Abstract: This study developed and evaluated a shoe cushioning system to reduce impact force patterns during
running. The shoe cushioning system is composed with a poly urethane pocket, which contains water and
porous grains to absorb the force against the weight inside the pocket. Load-displacement curves for the shoe
cushioning system were obtained from an instrumented testing machine and the results were compared with
various pockets that have air, water or grains. Mechanical testings showed that the pocket with 5 g particles
was the best for the shoe cushioning system. This founding will be helpful to designing the shoe.
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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,
Ml w | v | % | %
Nano 1| 20.7 | 135 |652] 72 | 348 | 533
Nano 2| 21 16 | 762 5 238 | 31.3
Nano 3{ 22 18 818 4 182 | 222
Nano 4| 24 21 | 875 3 125 | 14.3
Nano 5| 24 22 1917 2 8.3 91
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Fig. 8 Force-displacement curve of each pocket
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Table 2 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 3237.7
Nano 4 598.2 1064.3 1751.7
Nano b 469.9 991.9 1777.5

Table 3 Energy dissipation quantity of each nano

pocket
(unit : N - mm)
T :
Displacement(mm)
Group 5 - 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 5 105.5 354.8 918.0

Table 4 Energy dissipation rate of each nano

pocket
(unit * %)
Displacement(mm)
G A
roup 6 5 3 vg
Nano 1 20.6 20.5 32.3 27.7
Nano 2 21.3 28.7 37.8 33.1
Nano 3 21.7 29.9 37.0 32.8
Nano 4 16.9 22.4 28.8 249
Nano 5 14.8 21.9 29.1 25.2
AL A% x7] 74 AIHE AAAIZ Fo= oF
14 mm o] M7t A= T sk A7)

E AFY 3 AE HE 2100 N7LA) g8t 3
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Table 5 Comparison of maximum locads of three

pockets
(unit : N)
Displacement(mm)
Group 5 - 3
Air 882 115.8 146.8
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 7 3
Air 295 45,3 69.3
Nano 2 265.2 767.1 2073.9
Water 45 126.1 285.2

Table 7 Comparison of energy dissipation rates of
three pockets

(unit : %)

Displacement{(mm)
Group
6 mm 7 mm 8 mm
Air 159 159 16.7
Nano 2 21.3 28.7 37.8
Water 129 12.8 16.0
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