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Finite Element Analyses of Stamping Tact Spring and Operation of Tact Switch

Kyung-Keun Um, Se-Hyeong Lee, Kyu Hwan Oh and Dong Nyung Lee

Abstract

The tact switch is widely used in electric and electronic products. The dome
type tact spring is produced by stamping. Stamping of the tact spring and
operation of the tact switch have been simulated by the elasto-plastic finite
element method. The operating characteristics of the switch may be given by the
relation between the operating force and stroke. For a given material, this is
affected by two main factors. One is the geometry of dome spring which is
determined by the geometry of stamping dies and the stamping pressure, and
another one is the dimension of switch. From the calculation, it was possible to
obtain the stamping conditions and switch dimension for a predetermined force-
stroke relation. And, the hoop stresses and effective strains distributions due to
the stamping and during the operation of the switch indicate a possibility of

cracking in the center and rim of dome spring.
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Table 1 Mechanical properties of material

Material Yield Young’s Hardening Poisson’s ratio
isso
strength(MPa) modulus(GPa)* modulus(MPa) sra
Phosphor-
60 83.7 .
Bronze(C52100) 6 033

* Metal Handbook, 10th ed. Vol. 2, pp. 322~323. ASTM, 1990
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(c) After stamping

FEM meshes for stamping
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Fig. 11 Calculated operating force vs. contact stroke
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