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Abstract

This paper presents a novel quadstable monolithic mechanism (QsMM) which provides four stable
equilibrium positions within its operation range. The quadstable mechanism has been realized from the use of
both X- and Y-directional bistable structures which use curved snapping beams. A millimeter-scale brass
mechanism was fabricated by ultra-precision milling to test the quadstability and the displacement-load
behavior, and the prototype clearly demonstrated four distinct stable positions in its millimeter-scale planar
operation. We discuss the design concept, finite element simulation for static and transient responses, fabrica-
tion by ultra-precision milling, and experimental measurement of the proposed quadstable mechanism.
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No. of element : 472
No. of node : 465

Material : brass (noval)
E =100 GPa

v=0.34

p = 8400 kg/m’

Fig. 5 The finite element mesh and material property
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