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Table 1 Different injection temperatures ( °C }

Temperature regions

Sample code

Yirst Second Third Forth
A 170 175 175 173
B 170 185 185 183
[ 170 195 195 193
D 170 205 205 203
E 170 215 215 213
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Table 2 The mechanical properties of POM/TPU hlends at different

injection temperatures

Injection ~ Notched impact Tensile

Elon- Modulus

temperature strength strength gation (%) (MPa)
(T) (kJ/m*) {MPa)
175 2.5 42.9 77 2089
185 11.5 44.3 64 1963
195 9.1 44.3 72 2000
205 12.4 43.8 68 1985
215 9.7 4.1 73 1999
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Fig. 1  The DSC curves of samples prepared at different

injection temperatures
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Fig. 2 The XRD curves of POM/TPU samples prepared

at different injection temperatures
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Fig.3 The change of viscosities of POM (a) and TPU (b} with

temperature at different shear rates
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Fig.5 SEM photos of POM/TPU samples broken in liquid N, and eroded by &, N-dimethylformamide

a) 175C; b) 195C; ¢) 205°C
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Fig. 6 The TPU particle distribution of SEM maps in
Fig.5
a} 175°C; b) 195C; ¢) 205C
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Fig. 7 SEM photos of POM/TPU samples broken in liquid N,
and eroded by ¥, N-dimethylformamide
a) 175C; b) 195C; ¢) 205C
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Fig. 8 The sketch map of the change of TPU droplet shape with increasing of the temperature!'*)
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EFFECT OF INJECTION TEMPERATURE ON DISPERSION PHASES AND
MECHANICAL PROPERTIES OF POM/TPU BLENDS

BAI Shibing, WANG Qi, XIE Daiyi
{ The State Key Laboratory of Polymer Materials Engineering , Polymer Research Institute , Sichuan University , Chengdu 610065}

Abstract  The effects of injection temperature on the dispersion phase and mechanical properties of
polyoxymethylene/thermoplastic polyurethane elaster (POM/TPU) blends were investigated . The experimental results
showed that the notched impact strength of POM/TPU blends was greatly influenced by injection temperatures, and
the highest value,19.1 kJ/m’, appeared at 195°C ,two times as high as the value obtained at 175°C . Because the
viscosity ratio of POM to TPU changed with temperature , and reached 1 at around 195°C , and TPU formed strips-like
structure in POM matrix along with the flow direction of the melt during injection, which could effectively absorb
impact energy , prevent growth of crazes and formation of cracks. With increase of injection temperature, the average
particle size of TPU decreased,and the particle size distribution became narrower. It is an effective way to toughen
POM by adjusting the viscosity ratio of the dispersion phase and the matrix and controlling the morphology of the .
dispersion phase.

Key words Injection, POM, TPU, Dispersing phase, ‘Mechanical properties



