~_

Paper

CO . t Vol. 37, No. 2, 68-75 (2024)
mposites DOI http://dx.doi.org/10.7234/composres.2024.37.2.068
Research ISSN 2288-2103(Print), ISSN 2288-2111(Online)
= il
PP 29 Z4BQ UhE 3ol A% WIHAY BEH HANQ
L+ o] =2 E
2o 2Rl RN B4 HE A7
O|X|.Q* . O|RHOF ok , AILA K * . HERJ TS * . ML+ . Q 7T #* , S| XIGY #* . 71 QBfj#x#1T . O X| &

Physical Property of Carbon Fiber Reinforced Thermoplastic Polymer
based Composites by Repeating Processing of PP Composition

Jin-Woo Lee*, Jae-Young Lee****, Seoung-Bo Shin*, Jae-Hyung Park*, Hyun-Ju Park*,
Kyung-Hun Oh**, Jin-Hyuk Huh**, Yun-Hae Kim***'", Ji-Eun Lee*"

ABSTRACT: Polypropylene (PP), a thermoplastic resin with excellent mechanical, thermal, chemical, and water
resistance properties, has been attracting attention due to its economic efficiency and recyclability. However, repeated
processing of thermoplastic resins can lead to property degradation, and the point at which quality degradation occurs
varies depending on the processing conditions. In this study, we evaluated the performance changes of composite
materials with repeated processing by blending PP resin with various additives and conducting extrusion and injection
processes repeatedly. In addition, we evaluated the mechanical properties of composite materials to evaluate the effect
of MFI value change during repeated processing on fiber impregnation in composite material processing.
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Table 1. Types and mechanical properties of PP-based base polymers used in research
Product type Grade Density(g/cm®) MFI(g/10min) Advantage
- High impact strength at low temp.
Blend of Polypropyleneand| 1y 5 5eq 0.97+0.02 >20 - Low hardness
Ethylene .
- Low processing temp.
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Table 2. Physical properties of PP raw materials before recycling

Properties Unit Result Methods
Melt Flow Index g/10min 29.1 ISO 1133
Density g/cm’ 0.97 1SO 1183
Tensile Strength (at Break) MPa 20.3 1SO 527-1
Elongation (at Break) % 120 1SO 527-1
Bending Strength MPa 30.5 ISO 178
Bending Modulus MPa 2,090 1SO 178
Izod Impact Strength (23°C) kJ/m? 32 ISO 180/1A
Izod Impact Strength (-10°C) kJ/m? 7.5 ISO 180/1A
Rockwell Hardness R Scale 724 ISO 2039-2
Heat Deflection Temperature °C 98.6 ISO 75
Moisture Content ppm 500 HEP METHOD
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Fig. 1. Equipment used to produce carbon fiber reinforced
composite materials; (1) Hot press, (2) Cooling press
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Fig. 2. Schematic diagram of press process (1) used PP pellet as
a polymer (2) used PP sheet as a polymer
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Fig. 3. Schematic diagram of the manufacturing method of PP resin recycling test specimens
Table 3. Extrusion temperature conditions for each extruder barrel
Position Barrel Barrel Barrel Barrel Barrel Barrel Barrel Barrel Barrel | Adapter
111
No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 &Die
T t
emﬁg;‘ e 170 175 180 185 190 195 200 205 210 210

Table 4. Detail of test specimens based on the number of repetitive processing processes

Specimen Number Extrusion Grinding Extrusion repeat Injection repeat Final process for specimen
Base polymer o X X X Press
Ref. (0] X X X Injection
Extrusion 1 (@] 1 time 1 time X Press
Injection 1 (0] 1 time 1 time 1 time Injection
Intermediate omission
Extrusion 9 o 9 times 9 times 8 times Press
Injection 9 O 9 times 9 times 9 times Injection
Extrusion 10 (¢} 10 times 10 times 10 times Press
Injection 10 (@] 10 times 10 times 10 times Injection

ok 4 A© ] 49 ASTM D 61100 oAt Ak20] & Askqith 2 dA5to] AR&-El PP MFI 3422 fast
AXNPL AdYstgl o, MFI A|@ 9] 79 ASTM D 12380 5 2.16 kg, HTEE 30~1000 s'0] 2704 Z4519ct. MFI
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@

Fig. 10. CF/PP specimen processing cross section depend on number of PP melting processing observed by SEM; (1) 0 cycle, (2) 9 cycles
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