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Effect of Melt Shearing on the Crystallization Rate of Poly(ethylene terephthalate)
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Abstract: In order to enhance the molding efficiency for poly(ethylene terephthalate) (PET) resins in injection molding,
the increased crystallization rate of PET should be required. In this study, we investigated the effect of melt shearing on
the crystallization rate of PET before and after injection molding. For the samples before injection molding, the effect
of melt shearing on the crystallization rate was superior to that of nucleating agent. On the contrary, the effect of melt

shearing was not significant for the samples after injection molding.
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Figure 1. DSC thermograms of the PET samples measured at a
cooling rate of -10 °C/min: (a) neat PET; (b) melt-mixed PET; (c)
nucleated PET.

Table 1. Intrinsic Viscosity and Molecular Weights of (a) Neat
PET, (b) Melt-mixed PET and (c) Nucleated PET
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Figure 2. DSC thermograms of the PET samples reacted for various
times: (a) 0 h; (b) 1 h; (c) 2 h; (d) 4 h. The cooling rate was -10 °C/
min.
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Figure 3. DSC thermograms of the PET samples melt-mixed with

a different rpm: (a) 40 rpm; (b) 60 rpm; (c) 80 rpm. The cooling rate
was -10 °C/min.
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Figure 4. DSC thermograms of the PET samples melt-mixed at var-

ious temperatures: (a) 265 °C; (b) 275 °C; (c) 285 °C. The cooling
rate was -10 °C/min.
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Table 3. Intrinsic Viscosity and Molecular Weights of the PET
Samples Melt-mixed with a Different rpm: (a) 40 rpm; (b) 60
rpm; (c) 80 rpm

(@) (b) ©

T, (°C) 218 219 220

(7] 0.69 0.64 0.63
M, 4.6x10* 4.1x10* 4.0x10*
M, 3.0x10* 2.7x10* 2.6x10*

Table 4. Intrinsic Viscosity and Molecular Weights of the PET
Samples Melt-mixed at Various Temperatures: (a) 265 °C; (b)
275°C; (c) 285°C
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Figure 5. Plot of the spherulite radius R as a function of the iso-

thermal crystallization temperatures: (m) neat PET; (@) melt-mixed
PET.
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Figure 6. Plot of cooling rate § versus melt crystallization peak
temperature 7. for (a) neat PET; (b) melt-mixed PET; (¢) nucleated
PET. The slope is the crystallization rate coefficient (CRC).
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Table S. Non-crystallized Fraction of the Injection-molded Samples: (a) Neat PET; (b) Melt-mixed PET; (c) Nucleated PET

Holding 50 s 70 s 90 s
time
Mold (a) (b) ©) (@) (b) © (a) (b) ©
temp.
80 °C 24.90 21.96 6.87 21.96 19.47 5.14 19.38 16.71 4.07
90 °C 21.26 19.53 5.83 19.53 17.45 4.78 17.99 15.77 3.90
100 °C 19.83 18.20 4.16 18.20 16.21 4.52 16.58 14.89 2.38
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