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SED UDOMBOONYANUPAP: STUDY OF ULTRASONIC VIBRATION
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ULTRASONIC VIBRATION-ASSISTED MILLING/CUTTING FORCE/SURFACE

ROUGHNESS/SURFACE MICROHARDNESS

Ultrasonic vibration-assisted milling (UAM) has been proven to improve
machining characteristic such as cutting force, surface roughness quality, cutting tool
life and dimension accuracy. However, a number of research studies in the field of
UAM are verysmall and mainly focused on hard-brittle material machining processes.
Accordingly, to expand UAM research into awider variety of materials, a study of the
influence of UAM on a ductile material, A356 Cast aluminum is presented in this
research. In the experiment, ultrasonic vibration 19.74 kHz with an amplitude of 12
pm was applied to the workpiece along cutting feed direction. Full factorial design
technique was applied to the experiment. The spindle speed was set at 3,000, 5,000
and 7,000 RPM: The feed rate was set at 50 100 200 300 and 400 millimeters per
minute. In addition, CNC machining center and carbide end mill with a diameter of 6
millimeters were used for slot milling under dry cutting condition. Characteristic of
cutting force magnitude in end mill revolution, surface roughness, surface hardness,
and surface topography were compared between UAM and conventiona milling
(CM).

Experimental results showed that the average horizontal forces in cutting
direction of UAM were higher than CM at small feed rate value, while the larger feed

rate value, decreasing of cutting force by 7 % was observed. UAM surface



topography was different when comparing to CM because of ultrasonic vibration
assistance made cutting blade movement change and contribute less surface defect.
When using UAM at a high feed rate, surface roughness and surface hardness were
improved by 9.7% and 12% respectively. Besides, the linearand quadratic regression
analyses were applied to predict the experimental results with acceptable error value.
It was concluded that UAM application on A356 Cast aluminum material has
both a positive and adverse effect on cutting force, surface roughness and surface
hardness depending on level of spindle speed and feed rate. Surface topography

change by UAM was noticeable.
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