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Abstract: Polyphenylene sulfide (PPS) is well known semi-crystalline super engineering plastic which is having a very
high melting temperature (above 290 °C) and strong chemical resistance. Research on replacing metallic materials with
PPS is going on due to its superior properties. However, PPS is the material that does not have much attention in Korea
as compared to the other developed countries. In this research, the crystallinity of the resin was influenced by the mold
temperature, as a result, physical properties such as tensile strength, thermal properties were changed. Analyses were car-
ried out with specimen and automotive molded part.
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Figure 1. XRD results of PPS composites with different molding
temperatures.
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Figure 2. Crystallinity of PPS composites with different molding
temperatures.

Table 1. Deformation of Specimens during HDT Test

Mold

temperature (°C) 80 100 120 130 150
Deformation
of specimens 0.24 0.18 0.15 0.14 0.13
(mm)
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Figure 3. Results of tensile strength and modulus with different
molding temperatures.
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Figure 4. Results of flexural strength and modulus with different
molding temperatures.

Table 2. I-zod Results of PPS Composite with Different
Molding Temperatures

Mold
temperature (°C)

80 100 120 130 150

Impact strength

(kgf.cm/cm) 104

11.2 11.6
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Figure 5. Relative crystallinities of PPS with different cooling rates.
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Table 3. Crystallization Kinetics Data for PPS Composites

Test Condition Isothermal at 320 °C for 5min

Cooling Rate

“Cluin) 20 10 5 2
T, (°C) 21330  221.06  233.62  241.56
AH, (J/g) 2655 2938 3004 3173
T@XNH=05 21362 22140 23395 24186
n 2.49 2.51 247 246
k (min™) 1.253 0.06 -1.62 -2.88
#1 (min) 0.53 0.83 1.642 2.77
7 (min™) 1.88 1.20 0.61 036
X(0)=1—exp(—kit") 0]

X(#) =Fraction crystallized as a function of time

k,= Avrami rate constant (function of nucleation and crystal
growth rate)

n= Avrami exponent (function of growth geometry)
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Figure 7. Static load of bracket part injection molded with different
mold temperatures.
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Figure 8. DIC images of bracket during static strength test.
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Figure 9. Maximum displacement of bracket with different molding
temperatures.
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