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Reduction of cutting force in machining process offers several advantages including, increase in
tool life and improvement in the quality of the machined surface. One of the new techniques for
reducing cutting force relates to ultrasonic vibration assisted machining. In the present paper,
one-dimensional ultrasonic vibration-assisted side milling process of Al7022 aluminum alloy has
been studied. In order to investigate the effect of cutting speed, feed rate, radial depth of cut, and
vibration amplitude on three cutting force components and their resultant, special experimental
setup has been designed and established which applies one dimensional ultrasonic vibration to
work piece. Applying the ultrasonic vibrations on milling process, mostly affects the feed
component of cutting force, which is unidirectional with the work piece vibration, and decreases
it by 33.5% on average. Decrease in cutting speed and increase in vibration amplitude results in
increasing the separation of tool and work piece from each other in portion of each vibration
cycle, and larger decrease of the feed force. The average decrease of the resultant cutting force
in ultrasonic-assisted milling process is 10.8%.
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N  arfz  a  Fx  Fy  Fz  FxFy  Fz  FUAM  FCM  

1  1  1  1  1    7/13  1/12  1/11    8/12  9/15  1/7    4/21  6/21  
2  1  2  2  2    4/26  4/10  8/18    7/43  3/49  5/11    0/34  9/66  
31  3  3  3    7/53  1/16  9/24    0/92  8/96  9/24    3/61  8/135  
4  1  4  4  1    6/145  0/156  1/47    1/148  8/163  5/44    5/218  3/225  
5  2  1  2  3    3/19  3/7  5/20    6/22  7/28  3/4    1/29  8/36  
6  2  2  1  1    6/25  1/23  5/7    2/23  7/25  0/8    3/35  5/35  
7  2  3  4  1    5/99  5/124  6/38    2/97  4/127  8/35    0/164  2/164  
8  2  4  3  2    1/85  2/49  8/16    4/122  0/118  9/29    7/99  6/172  
9  3  1  3  1    7/27  0/31  6/8    4/21  0/34  3/9    5/42  2/41  
10  3  2  4  3    0/75  9/42  2/10    0/74  8/87  6/18    0/87  3/116  
11  3  3  1  2    8/53  4/17  1/8    0/43  2/35  9/9    1/57  4/56  
12  3  4  2  1    8/92  3/68  8/23    2/87  7/76  0/22    7/117  2/118  
13  4  1  4  2    1/37  9/40  5/6    9/28  1/43  6/8    6/55  6/52  
14  4  2  3  1    6/53  6/55  1/16    7/46  8/59  3/17    9/78  8/77  
15  4  3  2  1    7/65  8/54  8/18    1/59  8/59  6/20    6/87  6/86  
16  4  4  1  3    8/76  3/16  1/10    4/57  0/39  3/11    2/79  3/70  
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