[ Downloaded from mme.modares.ac.ir on 2024-05-08 ]

[ DOR: 20.1001.1.10275940.1394.15.5.13.7 ]

396-392 yoyo 5 o lesds 15 093 1394 SIS o )0 Sl (I Alxo

gy pele dolinle

=
OV 0 Sl  wiigo &
mme.modares.ac.ir U'/—,«/—"_.//“&:Z/—)

SWT (Gl 5l G515 3L 58 by (9. ¢ RT3l il § byt (S shol sy T
AI7022 qwinogd T

2 . 2 .. . *1 . -
dtlaas yaol & W50y Loy seas T2yl y (3 48 990 Suge wane
33 o oKl (Sle wiige )bkl -1

Ol S el (iaio olKiily (SlSe pwdipee ¢ lustiils =2
abootorabi@yazd.ac.ir 89195-741 i, oo op *

saSs Al Y]

ol o ()5 il i CutsS 39 9 55l yes a8l ales I Jlslyd (cblse ()b 6y yilo .\J)s S 2 iy Sy bl S iy dlie
SaS 4 (6858 sl yp @lie ol 1 ol gl il Joles)) S8 4y (5l350 03l sy Sy el ly e (ST G (S 1393 oo 1928, >

. . . T . oo 1394 (00,9 16 o
2 Sigul il 3l Jlacl (sl S50 piolSa S (oo b sl 015 adllas AIT022 oitpogll U (55, (5308 S Sigul il i) 1304 (305,25 1l » o

Plagl wly g By S9SB4 sailie p 3la)] el g (olad Gy B «Sg i E5 crbp oy Slajial)ly sl ol adkad o5l Al
& gyl 3] Jlos] o 485 13 (055 (wyy 390 Sigulydl Gl SaS 4 (58555 5 Jgere (55, wuld g5 m Sl Al S 4 8555
0ials 733/5 1, ol Lauwgio jsbo & g 43lIS ol S aabad (3lasyl (sliwly 13 & by S92 S e 2 |y 5B i ()85 Syene 55
ORI Sl S o 1 alaciand )3 jSadkad o Il b e Bl 1555 (o)l ately 5 5iSasS iy Cs p d e ad 03l il l: f”l”

) ol

4 s (355] 5055, 53 WLO/B Lawgio job a0 5 (i o3 Sl Moo Sy NS (B oy So ey e g 4Bl

L . e
ol a8l E2S Jgere (o)5,8

The Effect of Cutting Parameters and Vibration Amplitude on Cutting
Forces in Vibration-Assisted Side Milling Process of AI7022 Aluminum
Alloy

Mohammad Mahdi Abootorabi Zarchil*, Mohammad Reza Razfar2, Amir Abdullah2

1- Department of Mechanical Engineering, Yazd University, Yazd, Iran
2- Department of Mechanical Engineering, Amirkabir University of Technology, Tehran, Iran
*P.0.B. 89195-741 Yazd, Iran. abootorabi@yazd.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper Reduction of cutting force in a machining process offers several advantages including, increase in
Received 08 February 2015 tool life and improvement in the quality of the machined surface. One of the new techniques for
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Avalable Online 14 April 2015 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

Keywords: . L . . : . .

U.ﬁﬁg’sonicAssisted Milling vibration amplitude on three cutting force components and their resultant, a special experimental
Conventional Milling setup has been designed and established which applies one dimensional ultrasonic vibration to
Cutting Force work piece. Applying the ultrasonic vibrations on milling process, mostly affects the feed

Vibration Amplitude

Cutting Speed 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 a portion of each vibration
cycle, and a 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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