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Study on Vibrated Cutting Blade with Hinge Mechanism
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Abstract  Rapid advance in information technology requires high performance devices with compact size.
Integrated multi-layer electronic element with different functions enables those compact devices to possess
various performances and powerful capabilities. In mass production, the multi-layer electronic element is
manufactured as a bulk type with a large number of parts for productivity. However, this may cause the
electronic part to be damaged in the cutting process of the bulk elements to separate into each part. Therefore
the cutting performance of multi-layer element bulk is playing an important role in the view of production
efficiency. This study focuses on the cutting characteristics of multi-layer electronic elements. In order to
increase the efficiency, the vibration cutting method was applied to the blade cutting machine. Flexure hinge
structure, which is an physical amplifier of increasing displacement, was attached to the vibration cutting device
for machining efficiency. The behaviors of flexure hinge were modeled with Lagrange equation and simulated
with finite element method (FEM). Performance of hinge structure was verified by experimental modal analysis
(EMA) for hinge structure to be tuned to the specific mode of vibrations. Cutting experiments of multi-layer
elements were conducted with the proposed vibrating cutting module, and the characteristics was analyzed.
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