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Optimal Design of FRP Taper Spring Using Response Surface Analysis
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Dong-Jin Lim*, Yoon-Ki Lee**+, Min-Ho Kim***, Hi-Seak Yoon

ABSTRACT

The present paper is concerned with the optimum design of taper spring, in which the static spring rate of
the fiber-reinforcement composite material spring is fitted to that of the steel leaf spring. The thickness and
width of springs were selected as design variables. The 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. The result of the static spring rates show that optimized composite leaf springs agree with steel leaf
spring within 1%.
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Fig. 2 Schematic of leaf spring,
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Fig. 3 Experimental apparatus.
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Fig. 4 Load-deflection diagram of leaf spring.
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Fig. 5 FEM model of steel leaf spring.
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Fig. 6 Comparison of FEM and experimental test.
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Fig. 7 FEM Model of FRP spring.

Table 2 - Properties of composite materials
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Table 3 ANOVA table of E-glass/epoxy spring
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Table 4 ANOVA table of carbon/epoxy spring

Fator S [} v T F(0.01)
Regression | o160 2 | 93731 | 187462 | 109
variation
Residual 03 | 61 005 . ;
variation
Sum 187492 | 8 - - _
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Fig. 8 Comparison between FRP leaf springs and steel leaf spring.
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