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Abstract - This study pertains to damping device to reduce vibrational responses and shocks in mul-
ti-directions. To enhance the capability of disk spring damper which works for vertical vibration and shock,
a multi-directional damper is proposed, which contains wedge system as well as disk spring stack. Wedge sys-
tem converts horizontal load into vertical load. A mathematical model is proposed and investigated for the non-
linear behaviors of the disc spring damper containing wedge system. The results accord with the experimental
results. Equivalent viscous damping in vertical and horizontal directions are found based upon energy
dissipated.
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Fig. 1. Disk spring cross section.
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Fig. 2. Free Body Diagram of wedge system
at loading stage.
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(a) Wedge test device
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Fig. 4. Experiment device.
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Table 1. Stiffness coefficients of coil spring.

Coil spring lea | Coil spring 4ea

Stiffness
coefficient 172 68.8
( kgf/mm)
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Fig. 5. Test result of wedge 10°.
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Fig. 6. Test result of wedge 15°.
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Table 3. Energy dissipated of damper

(vertical).
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Table 4. Equivalent damping coefficient
(vertical).
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Fig. 9. Load characteristic of Damper(vertical).
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