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Abstract: Thermoplastic polyurethane (TPU) as a thermoplastic elastomer (TPE) is attracting attention as a new alter-
native to rubber material due to its rubber elasticity and excellent processability by simplifying the kneading process with-
out the vulcanization process. In addition, recycle-ability is also good. However, due to the strong polarity of the urethane
group, it has the disadvantage of being vulnerable under a wet environment by high water absorption. In this study, eth-
ylene vinyl acetate (EVA), which has a low water absorption rate and high affinity with other resins, was blended to solve
this problem. Maleic anhydride-grafted EVA (EVA-g-MAH) was used as a compatibilizer to improve the compatibility
of the TPU/EVA blend. With increasing concentration of the EVA-g-MAH, various parameters, for example, water
absorption rate, thermal, and rheological properties, are investigated. Additionally, the morphology of TPU/EVA with
EVA-g-MAH blend is also analyzed by SEM. When the content was 10 phr, the water absorption was minimized and
mechanical properties was maximized due to improvement of interfacial adhesion. However, when EVA-g-MAH was
added more than 10 phr, the water absorption rate tended to increase due to the polar MAH. Also, mechanical properties
were reduced due to the lowered compatibility as the EVA-g-MAH acted like a plasticizer or an independent phase.

Keywords: thermoplastic polyurethane, ethylene vinyl acetate, thermoplastic polyurethane/ethylene vinyl acetate blend,
maleic anhydride-grafted ethylene vinyl acetate.
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Figure 1. Water absorption rate of EVA-g-MAH content.
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Figure 2. DSC analysis of TPU/EVA blend by EVA-g-MAH con-
tent.

Table 2. Contact Angle, Surface Energy, Adhesion Date, Spread Coefficient of TPU/EVA Blend According to EVA-g-MAH

Content

BM-0 BM-

BM-10 BM-15 BM-20

Contact angle, 0

53.7
Surfac(e m%i%yy SV 3.1 243
Work Of(;i};;i)onr WSL 116.0 97.1
Spreadirzil;:ﬁ;f?cient, S 297 -48.5

19.0 152 18.7 21.6
91.8 88.0 91.5 94.4
-53.8 -57.6 -54.1 -51.2
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Figure 3. SEM image of TPU/EVA blend by EVA-g-MAH content
(%500, bar: 10 pm).
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Figure 4. Shear viscosity of TPU/EVA blend by EVA-g-MAH con-
tent.
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Figure 6. Melt flow index of TPU/EVA blend by EVA-g-MAH
content.
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