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Stiffness Analysis of Leaf 'ﬂ‘y}pe Holddown Spring Assemblies
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A genéral method is proposed for stiffness analysis of the leaf springs only using the geometric
data and Young’s modulus of the leaf springs. In this method, an engineering beam theory and
Castigliano’s theory are applied for the derivation of the stiffness of the leaf springs. To show
realiability and effectiveness of this method, the stiffness from the proposed method is compared
with the test results for various types of leaf springs. From these comparisons the proposed
method has been proved to be effective and reliable to estimate the stiffness of the leaf springs.
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Fig. 2 Reaction Force acting on the each leaf
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Fig. 4 Bending moment M, for region I
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Tabel 1 Comparison of calculated values with experimental values for 14 x 1type leaf springs

(Domestic Products)

Stiffness K (N/mm)
Specimen # Calculated value Experimental value * ERROR (%)
1 174.67 162 7.8
2 174 .56 161 8.4
3 175.31 160 9.6
4 174.72 156 12
5 175.157 157 12
" Cal}.z;p})i.xp. %100

Table 2 Comparison of calculated values with experimental values for 17 x 17type leaf springs
(Domestic Products)

Stiffness K (N/mm)
Specimen # Calculated value Experimental value % ERROR (%)

1 143.96 135 6.6

2 144 .38 135 7.0

3 145.05 135 7.4

4 143.84 132 9.0

5 143 .86 132 9.0

Cal —Exp.
* Exp. X100
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Table 3 Comparison of calculated values with experimental values for 14 X 14type leaf springs
(Foreign Products)

Stiffness K (N/mm)
Specimen # Calculated value Experimental value « ERROR (%)
K1 180.77 155 16.6
K2 185.17 B 154 20.2
K3 184.44 156 18.2
K4 180.91 160 13.1
K5 180.88 155 16.7
T

Table 4 Comparison of calculated values with experimental values for 17 x 17type leaf springs

(Foreign Products)

Stiffness K (N/mm)
Specimen # Calculated value Experimental value * ERROR (%)
Ki 140.60 121 16.2
K2 139 .47 120 16.2
K3 139.20 117 19.0
K4 135.43 118 14.8
K5 136.56 118 15.7
* Cal.—Exp. ><100

Exp.
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