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Mold Spring Using Finite Element Method
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Abstract

This paper presents an inverse design methodology for the cross section geometry of mold spring with a
rectangular cross section as the starting material for a coiling process. The cross-sections of mold springs are
universally rectangular, as the parallel sides minimize the possibility of failure under high service loads. Pre-coiled
wires are initially designed to have a trapezoidal cross section, which becomes a rectangle by the coiling process. This
study demonstrates a numerical exercise to predict changes in the sectional geometry in spring manufacture and to
obtain the initial cross section which becomes the exact rectangle desired from the manufacturing process. Finite
element analysis was carried out to calculate the sectional changes for various mold springs. Geometrical parameters
were the widths at inner and outer radii, the inner and the outer corner radii, and the height. A partial least square
regression analysis was carried out to find the main contributing factors for deciding initial design values. The height
and the width mainly affected various initial parameters. The initial width at the inner radius was mostly affected by

various specification parameters.
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COMPARISON OF WIRE SECTION TYPE: EFFECT ON SOLID HEIGHT
WIRE SECTION BEFORE COILING
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Fig. 1 Shape characteristics of mould springs[2]
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Fig. 6 Finite element model for coiling analysis
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Fig. 7 Effective plastic strain distribution of the R39
coiling result
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Fig. 8 Effective plastic strain distribution of the R39
Model in cross section
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Fig. 9 Comparison of the cross sectional dimension
between simulation result and experimental
one(Continuous & Blue: analysis result,
Hidden & Red: experimental result, Center &
Black: input profile)
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Table 1 Change of each variable for 4 models
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Table 3 Error of design variables comparison with
experimental and predicted ones of proposed
and elastic theory of Eq. (1)

Dia- Error (%)
Model | meter
(mm) | Wi Wo | H | Angle

Angle
Eq.(1)

T46 46 -14 | 02|09 24 67.8

T39 39 -05| -0110.0 0.9 71.1

T32 32 -2.5 1.2 109 10.4 63.2

T26 26 -4.7 03] 18 12.2 63.0

T21 21 -82 | -28 |42 3.6 71.8
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