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Multi-stage Compression Molding Technology of Fast Curing
CF/Epoxy Prepreg

Seong-Hun Kwak*, Ji-Hun Mun*, Sang-Hwui Hong*, Soon-Deok Kwon*,
Byung-Ha Kim**', Tae-Yong Kim**

ABSTRACT: PCM (Prepreg Compression Molding) process is a high-speed molding technology that can manufacture
high-quality CFRP (Carbon Fiber Reinforced Plastic) parts. Compared to the autoclave process, it generates less waste
and can significantly reduce cycle time, so various studies are being conducted in the aerospace and automobile
industries. In this study, in order to improve the quality of the PCM process, a molding method was developed to
increase the compression pressure of the press step by step according to the curing behavior of the prepreg. It was
confirmed that this multi-stage compression molding technology is a good means to produce high-quality CFRP
products and shorten cycle times. And, the laminated prepreg at room temperature was immediately put into the mold
and preheated and molded at the same time, so that it could be molded without a separate preheating process. In
addition, as a result of applying the same process conditions optimized for flat plate molding to three-dimensional shapes,
a product similar to a flat plate in appearance could be made without the process of establishing process conditions.
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Fig. 1. Two defects: (a) Fabric deformation, (b) Pin holes and Voids
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Fig. 3. DSC curve of FC811T resin system
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Fig. 4. PCM process control software
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Fig. 5. Logic of XY-axis equal division for compression molding
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Table 1. Process conditions
Key Parameters
Sample | Compression Compression Compression Demolding Initial Final Cycle time
. . o . Number of .
ID start time(s), end time(s), holding time(s), time(s), pressure pressure stens (min)
Tl T2 T3 T4 (bar) (bar) P
K-1 80(80) 187(107) 233(46) 243(10) 36 165 4 4.05
K-2 52(52) 129(77) 176(47) 186(10) 36 165 8 3.10
K-3 32(32) 95(63) 183(88) 193(10) 36 165 6 322
K-4 43(43) 108(65) 175(67) 185(10) 36 165 6 3.08
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Fig. 12. K-3 sample’s microscopy images: (a) x200, (b) x500, (c) x500

Table 2. Experimental results of mechanical properties

Sample ID Thickness Densit;y Fiber'volume Void content | Surface roughness| Compressive
(mm) (g/cm?) fraction (%) (%) (Ra) strength (MPa)

K-1 2.00 +0.01 1.2858 £ 0.0106 46.41 +£0.17 16.36 + 0.79 8.96 + 1.06 239.81 £7.46
K-2 1.70 £ 0.02 1.4604 £ 0.0058 46.68 £ 0.21 2.07 +0.40 5.10+3.20 521.25 +26.52
K-3 1.40 + 0.06 1.5060 + 0.0075 50.59 +1.07 0.20+£0.19 0.38 +0.03 606.39 +27.14
K-4 1.57£0.03 1.4777 £ 0.0031 48.92 £ 0.35 1.32+£0.11 0.39 £0.02 561.13 £11.97
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Fig. 14. 3D shape part molding results by K-3 process condition
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