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ABSTRACT : Ester- and ether-based thermoplastic polyurcthanes of different hardness were injection
molded at different mold temperatures and effects of mold temperature on the physical properties of TPUs
were investigated. Glass transition temperatures of soft segments of TPUs were hardly changed by mold
temperatures. The phase separation of soft and hard segments of injection molded TPUs were affected
little by mold temperatures. However, crystallinity of hard segments, temperature range of rubbery plateau,
and tensile strength of injection molded TPUs decreased with increasing mold temperatures for TPUs of
high hardness. However, injection molded TPUs of low hardness showed increases of crystallinity of hard
segments, temperature range of rubbery plateau, and tensile strength with increasing mold temperatures.
Different physical properties of injection molded TPUs depending on mold temperatures were attributed
to different crystallization and physical crosslinking effects of hard segments.
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Table 1. Sample codes and characteristics of TPUs investigated

Sample Code Type Manufacturer Grade

Characteristics

ES-1 Ester based TPU Hosung Chemex 5098A

Shore A Hardnes: 98
Mw=111,700
Mn=34,400

ES-2 Ester based TPU s

5085A

Shore A Hardness: 85
Mw=135,300
Mn=25,500

ET-1 Ether based TPU 7

6198A

Shore A Hardness: 98
Mw=132,700
Mn=25,500

ET-2 Ether based TPU "

6185A

Shore A Hardness: 85
Mw=224,900
Mn=44,100
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Figure 1. DSC thermograms for ES-1 (a) and ES-2 (b)
obtained by cooling TPUs from 230 at different
cooling rate: (1}15; (2)10; (3)5; (4)2.5.
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Figure 2. DSC thermograms for ET-1 (a) and ET-2 (b)
obtained by cooling TPUs from 2307 at different
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Table 2. Thermal properties of injection molded TPUs at different mold temperatures
Sample Code ES-1 ES-2 ET-1 ET-2
Mold
Temperature 30 50 70 30 50 70 30 50 70 30 50 70
()
(TCg) -35 -36 -36 -46 -46 -46 -48 -50 -50 -58 -56 -57
AI'{m
Ule) 14.5 14.2 14.0 8.2 8.4 8.4 19.8 19.5 17.3 9.2 9.8 10.6
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Figure 4. DSC thermograms for ET-1 (a) and ET-2 (b)
obtained by heating TPUs injection molded at different
mold temperatures (C): (1)30; (2)50; (3)70.
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Figure 5. Storage modulus (E') and loss modulus (E")
vs. temperature for ES-1 (a) and ES-2 (b) injection
molded at different mold temperatures (C): (H)30;
(0)50; (A)70.
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