a Elastomers and Composites
«q,/ Vol. 54, No. 4, pp. 308~312 (December 2019)

Print ISSN 2092-9676/Online ISSN 2288-7725 \?\
DOI: https://doi.org/10.7473/EC.2019.54.4.308 ChGC'&_}m

Comparison of Polyphenylene Sulfide Composites Having Different
Processing Temperatures and Glass Fibers

Do Yeon Jeong, Seung Yong Yoo", Chan-Gyu Jung’, Jaeyong Lee"”, Sang Hoon Kim*"*”,

Pyeong-Chan Lee"*", Hyun Wook Lee"*”, and Jin Uk Ha

Hkk

Research and Development Team, KOPLA, 142 Sangduwon-gil, Hwaseong, Gyeonggi 18586, Republic of Korea
*Engine Functional System Engineering Team, Inzi Controls Co., LTD., 171 Gunjacheon-ro, Shiheung,
Gyeonggi 15090, Republic of Korea
“Advanced Engineering Team, Duckyang Ind, Co., Ltd,, 109 Gwanggyo-ro, Suwon, Gyeonggi 16229, Republic of Korea
**Chemical Materials R&D Center, KATECH, 303 Pungse-ro, Cheonan, Chungnam 31214, Republic of Korea

(Received September 19, 2019, Revised November 12, 2019, Accepted November 13, 2019)

Abstract: Polyphenylene sulfide (PPS) is a well-known super engineering plastic with a high melting temperature (above
290°C). It is generally insoluble under regular conditions. Therefore, it can be used for replacing metallic materials. Many
researchers are looking at the possibility of replacing aluminum in the engine compartment of an automobile. However,
studies on PPS are not common as compared to conventional engineering plastics because only a few companies produce
super engineering plastics. In this research, the material properties of PPS composites containing two different kinds of glass
fibers and produced under different processing temperatures were investigated. The tensile strength of the PPS composites
increased as the processing temperature increased. Although glass fibers with similar aspect ratios were compounded under
the same processing condition, one of them yielded a higher mechanical strength.
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Figure 1. Chemical structure of polyphenylene sulfide.
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Table 1. Material Information of Glass Fibers

Supplier Diameter Shape Fiber length Remark
pp (um) P (mm) (Applications)
0 Co. 100 Chopped 40 PPS, LCP, TPU, PPO
fiber etc.
JCo. 110  Chopped 45 PPS

fiber

Table 2. Temperature Profile of Twin Screw Extruder (unit: °C)
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Figure 2. DSC results of PPS.

Case Zone-1 Zone-2 Zone-3 Zone-4 Zone-5 Zone-6 Zone-7 Zone-8 9-Die
1 240 250 260 270 280 290 290 290 290
2 250 260 270 280 290 300 300 300 300
3 260 270 280 290 300 310 310 310 310
4 270 280 290 300 310 320 320 320 320
5 300 310 320 330 340 350 350 350 350
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Figure 3. Rheometer result of PPS.
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Figure 4. Tensile strength of PPS composites under different
processing temperatures.
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Table 3. Physical Properties of PPS Composite with Different Mixing Temperatures

Contents Base resin 290°C 300°C 310°C 320°C 350°C
Flexural Modulus (MPa) 8,423 12,174 12,242 12,336 12,385 12,104
Impact Strength (Unnotched) (KJ/m?) 224 59.6 62.7 66.4 65.4 63.2
HDT (°C) 240 260 259 261 261 259

Cooling Condition 1

Cooling Condition 2

Figure 5. SEM images of cross section of PPS pellet with different cooling temperatures.
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Table 4. Physical Properties of PPS Composites with Different
Glass Fibers

Properties PPS GF 40% PPS GF 40

(GF: J Co.) (GF: O Co.)
Tensile Strength (MPa) 160 110
Izod Impact Strength (KJ/m?) 52.7 38.5
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Figure 6. SEM images of cross-section of PPS composite.
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Conclusions
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