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ABSTRACT : To study the compressive stress, recovery force and permanent strain of foams for footwear
midsole, polyurethane(PU), phylon(PH) and injection phylon(IP) foams were repetitively compressed with
constant compressive stress. Maximum compressive stress of PU did not decrease with repetitive
compression on the constant compressive stress, but that of IP largely decreased. Engineering strain of
foams were formed by repetitively compressing the three types of foam. The engineering strain of PU
was smaller than that of IP and PH. Compressive stress and recovery force of IP and PH at certain
strain were decreased with repetitive compression, but that of PU was not noticeably changed.
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Table 1. Compression Set and Specific Gravity of PU, IP
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and PH foams

Hardness 45 52 | 59 66
Properties Cs? Sp”? Re¥ Cs Sp | Re Cs Sp | Re Cs Sp Re
PU 15 0.36 32 15 0.37 27 16 0.38 27 17 0.38 28
P 72 0.21 50 72 0.21 46 73 0.22 45 68 0.22 41
PH 70 0.16 36 68 0.17 | 38 68 0.19 36 67 0.20 33
1) Cs : compression set(%) at 50°C for 6 hrs, 2) Sp : specific gravity at 25°C, 3) Re : rebound resilience(%) at 25C.
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Figure 2. Scanning electron micrographs of PU(a), IP(b) and PH(c) foam(hardness 52) repetitive compressed for 50,000

cycles.
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Figure 3. The Effect of repetitive compression on the compressive stress at 50% strain of PU(a), IP(b) and PH(c)

foams(hardness 52) compressed with constant stress.
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Figure 4. The Effect of repetitive compression on Permanent strain of PU(a), IP(b) and PH(c) foams(hardness 52)
compressed with constant compressive stress of 25 N/eft and 40 N/er.
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Figure 5. The Effect of repetitive compression on the
permanent strain of PU(a) and PH(b) foams compressed
with 25 N/em’.
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Figure 6. The Effect of repetitive compression on the permanent strain of hardness 45(a), 52(b), 59(c) and 66(d)
foams compressed with 25 N/em’.
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Figure 7. The Effect of repetitive compression on
compressive stress(a) and recovery force(b) at different
strain of PU foams(hardness 52) compressed with 25
N/em’.
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Figure 8. The Effect of repetitive compression on
compressive stress(a) and recovery force(b) at different
strain of IP foams(hardness 52) compressed with 25
N/em?® loads.
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