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A Study of Vibration Cutting Characteristics by Hinge Mechanism
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Table 1 Comparison of Cutting Methods

Cutting

Method Dicing Cutting

Blade Cutting Vibration Cutting

Merits Small plastic

deformation

Low price
High productivity

Cutting force
reduction

High quality
(roughness,
perpendicularity)

High quality

Demerits  High price Cutting noise

Low Productivity

Low quality
(Plastic
deformation etc.)
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Fig. 1 Design Process of Flexure Hinge Mechanism
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Fig. 2 Schematic Diagram of Flexure Hinge
Table 2 Calculation result of design parameter
b(mm) l(mm) t(mm) R(mm) Lax [(eff ®
20 30 :
1.3 3 0.0386  1.0073E5 350
4 0.0449  8.7232E5 326
5 0.0534  7.8023E5 308
6 0.0598 7.1225E5 294
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Determine Hinge Parameter
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Fig. 3 Design Parameter of Flexure Hinge

(a) Designed

(b) Fabricated
Fig. 4 Flexure Hinge Structure
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Table 2 Natural Frequency of Flexure Hinge using FEM

Set Freq'(Hz) Load step Sub step Cumulative
1 267.00 1 1 1
2 818.02 1 2 2
3 12411 1 3 3
4 1508.8 1 4 4
5 2382.8 1 5 5
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(b) Measured
Fig. 5 Modal simulation result

(a) Simulated
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Fig. 6 Schematic Diagram of Vibration Cutting Device
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Fig. 8 Cutting and friction Force Comparison
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