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Prediction of Spring-in Deformation of Carbon Fiber Reinforced
Composite by Thermal Residual Stress

Yong-Seung Kim*, Wie-Dae Kim**

ABSTRACT: This paper predicted deformation due to thermal residual stress in composites using finite element
analysis. Temperature cycle, Model shape, Laminate angle, Stacking sequence, chemical shrinkage of resin , and
thermal expansion are affect composite deformation. Compare the results of the analytical model with the actual

model of the same shape. This paper suggests that the analytical results can be applied to actual Model.
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Table 2. Chemical shrinkage constant
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Table 3. Model Angle

Case Shape
1 Convex mold 6 = 120.08
2 Concave mold 0 = 105.08
3 Concave mold 8 = 120.08

~70mm

/'W
/\?\
300mm

Fig. 1. L-shape Convex mold model

(&)
300mm
70mm

70mm

Fig. 2. L-shape Concave mold model

Position 6

Position 5
60mm

Position 4

Position 3
Position 2

Position 1

Fig. 3. L-shape Convex mold model spring-in position

Position 6

Position 4

Position 3

Position 2

Position 1
Fig. 4. L-shape Concave mold model spring-in position
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Spring-back Spring-in

Fig. 5. Spring-back and Spring in shap
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Table 4. Compare Spring-in

Position 120.98 m.old 122. mo?d

(Spring-in) (Spring-in)
1 119.04(1.04) 120.79(1.71)
2 118.91(1.89) 120.16(1.84)
3 118.78(2.02) 120.03(1.97)
4 118.70(2.10) 119.96(2.04)
5 118.52(2.28) 119.55(2.45)
6 118.31(2.49) 119.55(2.45)
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