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A Study on the Cutting and Vibration Characteristic of Ultrasonic Vibration Cutting
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ABSTRACT

In this study, ultransonic vibration cutting system was contructed by installing throw-away-tool tip
(KT 350) by screw lock on the bending vibration mode in free-free beam. During the conventional
cutting and ultransonic conventional cutting of SM45C, variations of cutting force, roughness and
acceleration were measured. The results were compared and analyzed in detail, and it was found that
the ultrasonic vibration cutting was more effective in reducing cutting force compareed with the

conventional cutting.
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Fig. 2 Vibration model shape of free-free beam

Table 1 Natural frequency of free-free beam

Mode 1st 2nd 3rd 4th 5th

Natural
frequency (Hz) | 1,497 | 4,126 | 8,089 | 13,372 | 19,977

Table 2 Vibration node point of theoretical and experi-
mental data for free-free beam

Node point 4 3 2 1 -1 -2
Theory 165.9891121.590 | 72.689 | 24.361 | 24.361 | 68.760
Experiment | 168 130 85 45 40 75
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Fig. 3 Spectrum analysis of tool tip position for ultra-
sonic system

Table 3 Results of natural frequency in vibration cut-
ting system

Natural mode (Hz)
Test position
Ist mode | 2nd mode|3rd mode| 4th mode

with tailstock 70 128 202 336
1. Specimen

without tailstock 42 130 192 256

with tailstock 58, 70 120 204 338
2. Chuck

without tailstock 78 140 192 250
3. Tool holder 36 68 84 1128, 204, 378
4. Tool post 36 66 86 -
5. Lathe bed 20 70 84 | 134, 204, 342
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Fig. 5 Experimental apparatus of ultrasonic vibration cutting
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