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Abstract : The thermoplastic polyurethane waste (TPU-S) with good tensile properties, hardness, NBS abrasion
resistance, specific gravity and low wet coefficient of kinetic friction was melt-blended with ethylene propylene
diene monomer rubber (EPDM) with high wet slip resistance and low mechanical properties to form
EPDM/TPU-S blend films, and their composition-property relationship was investigated to find the optimum
composition for shoe outsole material. The properties except the wet slip resistance increased with increasing
TPU-S contents in the blend. All the properties except elongation at break, specific gravity and the wet
coefficient of kinetic friction in the range of 0~65 wt% of TPU-S did not attain the values predicted by the
simple additive rule. The optimum weight ratio of EPDM/TPU-S for the application to the typical shoe outsole

material was found to be 30/70.

Keywords : Thermoplastic polyurethane scrap, EPDM, Blend, Recycle, Additive rule
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Figure 1. DSC curves of EPDM/TPU-S blend films.



Table 1. Thermal properties of EPDM/TPU-S blend films

DSC DMTA

EPDM/TPU-§ Tm AH Tg

() J/g) ()

100/0 124 7.5 -39
50/50 124 4.0 -42(-16)
40/60 124 31 -44(-16)
30/70 124 2.1 -44(-16)
20/80 124 0.6 -45(-17)
10/90 124 - -49(-17)
0/100 176 - (-20)
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Figure 2. Tan § vs. temperature of EPDM/TPU-S blend films.
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Table 2. Tensile strength, elongation at break, specific gravity, hardness, NBS abrasion resistance and wet coefficient
of kinetic friction of EPDM/TPU-S blend films

EPDM/TPU-S Tensile Elongation Specific Hardness NBS abrasion  Wet coefficient

strength(MPa) at break(%) gravity (Shore A) resistance(%) of kinetic friction
100/0 2.15 605 0.95 68 100 0.45
50/50 8.49 1022 1.11 74 220 0.40
40/60 12.50 1092 1.12 77 250 0.30
30/70 19.00 1224 1.14 79 300 0.20
20/80 23.53 1417 1.17 81 350 0.15
10/90 33.07 1452 1.21 85 420 0.10
0/100 32.07 1217 1.29 86 730 0.10
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Figure 3. Stress-strain curves of EPDM/TPU-S blend films.
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Figure 4. Teunsile strength and elongation at break of
EPDM/TPU-S blend films.
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Figure 5. Specific gravity and hardness of EPDM/TPU-S
blend films.
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Figure 6. NBS abrasion resistance and slip resistance of
EPDM/TPU-S blend films.
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Figure 7. SEM micrographs of fractured surface of EPDM/TPU-S blend films:
(a)100/0, (b)50/50, (c)30/70 and (d) 0/100.
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