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Prediction of Deformation of Carbon-fiber Reinforced Polymer Matrix
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Composite for Tool Materials and Surface Conditions

Su-Hwan Sung*, Wie-Dae Kim**"

ABSTRACT: Autoclave processing has a good quality of product, but manufacturing cost is expansive. After curing of
composite, the unwanted deformation and distortion increase the manufacturing cost by redesign of tool parts.
Therefore, manufacturing cost down is a big issue in processing level. For the reduction of tool costs, it is important
to investigate the effects of tool materials and tool surface conditions. In this paper, we organized user subroutine in
ABAQUS to consider the thermal effects of part and tool, and the results are compared with commercial code,
COMPRO. And this paper suggests reference point for the selection of tool materials to reduce manufacturing costs.
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Fig. 1. Degree of cure
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Table 1. 8552 Resin modulus development cosntant

Constant Value Unit
E) 4.670 MPa
E, 4.670 GPa
Tr, -45.7 K
Te 0.0 /K
T, -12 K
Ty -268 K
Ty 220 K

T, 298 K
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Table 2. Coefficient of thermal expansion

Table 3. Chemical shrinkage constants

Constant Value Unit Constant Value Unit
CTE,,,,. 0.6E-6 m/(m K) A 0.1730 -
CTE, s 0.0 m/(m K) vy 0.0990 -
CTE, 4 0.0 1/K oy 0.0550 -
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CTE,,; 0.0 1/K
T, 293 K 3. RELASNM
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Fig. 2. L-shape model
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Table 4. Design of case study

Material Coefficient ofthermal expansion (u/°C)
M-1 3.0(Invar)
M-2 7.7
M-3 12.4(Steel)
M-4 17.7
M-5 23.6(Aluminum)
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