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ABSTRACT : To study the fatigue properties of three type of foams for footwear midsole, polyure-
thane(PU), phylon(PH) and injection phylon(IP) foams were prepared with different hardnesses. Three
types of foams were repetitively compressed for 50,000 cycles at 50 rpm. Cell shapes of foams were
deformed with repetitive compression. The extent of cell deformation of IP was larger than those of PH
and PU. Permanent strain of foam was made by repetitively compressing the foam, and the extent of
IP was larger than those of PU and PH. Maximum compression forces of three types of the foams were
decreased with the repetitive compression, and IP had the largest decrease in compression load of foam
with compression. Decreases in maximum compression force of three types of foams were increased with
increase of the hardness of foam.
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Table 1. Compression Set and Specific Gravity of
Foams

Hardness
(Shore C)

Properties | Cs” | Sp” | Cs | Sp | Cs | Sp | Cs | Sp
PU 15 {0361 15 10371 16 {038} 17 {0.38
1P 72 1021 72 (021 73 10.22| 68 (0.22
PH 70 |0.16| 68 |0.17| 68 [0.19| 67 {0.20

45 52 59 66

1) Cs: compression set (%) at S0°C for 6 hrs.
2) Sp: specific gravity at 25TC.
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Figure 2. Scanning electron micrographs of PU(a), IP(b) and PH(c) foam(hardness 52) repetitively compressed for

50,000 cycles.
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Figure 3. The Effect of repetitive compression on the

maximum compressive stress of PU and IP foams

(hardness 52) repetitively compressed with 30% and
50%, respectively.
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Figure 4. The Effect of repetitive compression on the
permanent strain of PU(a) and IP(b) foams (hardness 52)
repetitively compressed with 30% and 50%, respecti-
vely.
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Figure 5. The Effect of hardness on the maximum
compressive stress of PU(a) and IP(b) foams repetitively
compressed with 50% strain.
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Figure 6. The Effect of types of foams on the maximum
compressive stress of foams repetitively compressed with
50% strain.
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Figure 7. The storage modulus versus temperature of
three types of foams(hardness 52).
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