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Optimal Design of FRP Taper Spring Using Response Surface Analysis

S.J. Oh, Y. K. Lee, D. I. Lim(Mech. Eng. Dept. CNU), H. S. Yoon(Mech Eng. Dept., CNU)

ABSTRACT

The present paper is concerned with the optimal design that the static spring rate of the fiber-reinforcement composite
spring is fitted to that of the steel leaf spring. The thickness and width of springs were selected as design variables. And
object functions of the regression model were obtained through the analysis with a common analytic program. After
regression coefficients were calculated to get functions of the regression model, optimal solutions were calculated with DOT.
E-Glass/Epoxy and Carbon/Epoxy were used as fiber reinforcement materials in the design, which were compared and
analyzed with the steel leaf spring. It was found that the static spring rate of the optimal model was almost similar to that of

the existing spring.
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Fig. 2 Schematic Diagram of Leaf Spring
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Fig. 3 Comparison FEM Analysis with Experimental Test
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Fig. 4 Model and Deformed Shape of FRP Spring
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Fig. 5 Load-Displacement Curve of E-Glass/Epoxy
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Fig. 6 Load-Displacement Curve of Carbon/Epoxy
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Table 1 Optimal Size of E-Glass/Epoxy and Carbon/Epoxy

Thickness Width

E-Glass/Epoxy 37.79902 52.48109

Carbon/Epoxy 28.31819 50.52907
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