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Table 1 The recipe of composites

Materials Mass content( % )
TPU 97.5
Filler (GF,GB) 1
Antixidant ( BTH) 0.5
Dispersant (DEA) 0.5
Release agent (silicone oil) 0.5

1.3 ZHMRESHEENR
L.3.1 Al 7 2 64BE (SEM) 43 #r

P IR YRR S S T WA TR R A, B4 )5
K H AL F8 w3 AR ) JSM-6700F #1375 % 544
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Fig. 1 Frequency dependence of complex viscosity 5" of
three TPU samples

Testing temperature T =215%C , amplitudes y =1%
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Fig. 2 Temperature dependence of complex viscosity n*
for various TPU samples

Testing frequency w =1 rad/s, amplitudes y =1%
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Fig. 3 Dynamic frequency sweep curves for TPU-2 and its composites: (A) frequency dependence of elastic modulus G', (B) frequency

dependence of loss modulus G”, (C) frequency dependence of complex viscosity n* and (D) frequency dependence of dynamic viscosity 5’

Where curves: (a) pure TPU-2, (b) TPU-2/GF-1, (c¢) TPU-2/GF-2, (d) TPU-2/GB-1 and (e) TPU-2/GB-2

M TR R B AR X TPU B & W 09 i A8
AT R B R, 30 A58 A0 B A% 25 B B/ 1 3
BEF 4 (GF-2,d, ops, =94 pm) 35 IR (GB-2,

d (op2) =100 wm) Xf TPU-2 FEATHLTE, BF 58 HAR
B T 1 AR Ak R R 4 IR Ok 338 4T 4k (GF-
2) BUEE TR (GB-2) Bi7E TPU-2 K4l TPU-2 13
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Fig. 4 Temperature dependence of the elastic modulus for
TPU-2 and its composites; (a) pure TPU-2, (b) TPU-2/
GF-2 and (c¢) TPU-2/GB-2
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Fig. 5 SEM images of TPU-2 and its composites: (al, bl) TPU-2/GF-1, (a2, b2) TPU-2/GF-2, (a3, b3) TPU-2/GB-2 and (a4, h4)
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Table 2 Tensile properties of pure TPU-2 and its composites (19°C ,
50 mm/min)
Tensile Yield Tensile breaking
properties strength ( MPa) strength ( MPa)
Pure TPU-2 19 18.5
TPU-2/GF-1 25.5 25
TPU-2/GF-2 14.3 16. 1
TPU-2/GB-2 17.8 14.2
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Fig. 6 Stress-strain curves for pure TPU-2 and its

composites: (a) pureTPU-2, (b) TPU-2/GF-1,

TPU-2 /GF-2 and (d) TPU-2/GB-2
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Fig. 7 The thermogravimetric curves of TPU, TPU/GF

and TPU/GB blends: ( A) original thermogravimetric
curves, (B) enlarged plot of the thermogravimetric curves
for hard segments

Where curves: (a) pure TPU-2, (b) TPU-2/GF-1, (c)

TPU-2/GF-2, (d) TPU-2/GB-1 and (e) TPU-2/GB-2
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MICROSTRUCTURE AND RHEOLOGICAL PROPERTIES OF
THERMOPLASTIC POLYURETHANE AND ITS COMPOSITES

Li-li Wang', Xia Dong', Xiang-gui Liu', Qian Xing', Miao-ming Huang', Hai-qing Hu®, Du-jin Wang'
(" CAS Key Laboratory of Engineering Plastics, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190)
(* School of Polymer Science and Engineering , Qingdao University of Science & Technology, Qingdao 266042)

Abstract Thermoplastic polyurethane (TPU) and its composites filled with glass fiber ( GF) or glass beads
(GB) were studied,which were prepared by incorporation of antioxidant, dispersant and release agent via melt
blending. The effects of fillers on the thermal properties, microstructure and rheological behavior of TPU were
investigated by TGA ,SEM and dynamic rheological test. Dynamic rheological studies showed that TPU was of
thermal -sensitivity , determined by the hard segment content of the molecular chains. Hence, in addition to shear
effect, the effect of temperature was needed to be especially considered during processing. By means of small
amplitude oscillatory shear method, the effects of the fillers on the rheological properties of TPU matrix were
obtained ,and the results indicated that the fillers endowed the composites with higher complex viscosity,lower
thermal-sensitivity , broader scale of processing temperature and better processing ability. The filler shapes as
well as filler content showed big effects on the increasing of complex viscosity, which could be analyzed by
equivalent diameter. The SEM studies indicated that the GF or GB dispersed well and had good interfacial
interactions with the TPU matrix, thus resulting in better heat resistance of the composites compared with pure
TPU, which was reflected in thermal gravimetric curves. What’ s more, the effects of GF and GB on thermal
properties of TPU were analyzed from the point of view of specific surface area.

Keywords TPU, Composite, Rheology, Interface, Heat resistance



