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A Study on Precision Machining with Ultrasonic Vibration
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In this paper, the results obtained by carrying out the precision cutting are discussed. Cutting
conditions for turning, longitudinally vibrated tool (frequency 19.6kHz, amplitude 26.m), Cutting
speed 16m/min~242m/min, feed 0.073mm/rev, depth of cut 0.02mm~0.3mm were used. Surface
roughness, cutting resistance, the type of chip, and L pattern were examined. It is proved that
the alluminium alloy can be precisely machined with diamond tool removing the flow type chip
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4.92x10°
cm/s

Tensile
95
kgf/mm?

Mechanical properties

1.09
kgf/cm?

Elastic
modulus(E)| strength |velocity(C)

4.5

Density
kgf/s?/cm?*

Ti
Bal

0.05

0.015

1.0

Mo

Chemical compositions(%)

2.0

Mn

Table 1 Chemical composition and mechanical properities of hone material
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Table 2 Performance of ultrasonic cutting tool
(vy=16m/min)

Depth of Cut| Frequency Amp. Amp.
(mm) (kHz) {Acc.m/s?) | (Disp..um) (a)
0.02 19.55 774107.1 25.7
0.04 19.60 775892.8 25.6
0.06 19.55 777678 .6 25.8
0.2 19.60 778571.5 25.7
0.3 19.60 777678.6 25.6

(td,=0.02mm)

Cutting speed| Frequency Amp. Amp.

{m/min) ikHz) {Acc.m/s?) | (Disp.,um) (a}
16 19.55 774107.1 25.7
44 19.55 775892.8 25.7
92 z 19.60 775000.1 25.6
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