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Development on Amplifier and Tool Holder of Vibration Cutting System Using PZT Actuator
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Table 2 Result of Modal Analysis

Model Number Natural Frequncy in cutting direction
1 18.1 kHz

17.6 kHz

16.6 kHz

17.3 kHz

20.0 kHz

15.0 kHz
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Fig. 3 Photogragh of PZT Amplifier
Fig. 1 Three Model Types of Tool Holder Design
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Dimensions [mm] 5x5x9
Nominal displacement [pm @ 100V] 6.5 + 20%
Max. displacement [um @ 120V] 8 £ 20%
Stiffness [N @ 120V] 100
Electrical capacitance [#] £20% 0.6
Resonant frequency [kHz] +20% 135
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Fig. 5 Displacement Comparison of Different Preload

Table 4 Result of Tool Holder

za =
Model Number| 535 -r_‘_ﬁl;:q-_r YEES |2y s
(kHz) (%) (mm) (mm/mm)
1 17.0 6.1 +2.7 0.67
2 16.4 6.3 +3.5 0.57
3 15.9 4.2 +2.5 0.90
4 16.0 7.5 +2.75 0.45
5 19.5 2.5 +1.6 0.60
6 9.9 34.0 +3.2 0.44
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