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Ultrasonic Assisted Magnetic Abrasive Finishing (UAMAF) is the combination of magnetic abrasive
finishing (MAF) and ultrasonic vibrations to finish the surfaces in nanometer scale. In this work, the
experimental setup for UAMAF was prepared to finish inner surface of tube workpiece. By using
experimental setup, the effect of experimental parameters such as ultrasonic vibrations, mesh number,
the type of abrasives (SiC and diamond) and finishing time has been investigated on the changes in the
surface roughness of tube workpiece. The experimental results showed that the use of ultrasonic
vibrations has a significant effect on reducing the surface roughness. The changes in surface roughness
increase with the mesh number from 90 to 800 and finishing time from 30s to 5 min. Among two types
of abrasives, diamond showed the best performance in finishing. Optical microscopy images showed
that the dominant finishing mechanism in MAF for coarse grains (with mesh size of 90 and 120) is two-
body and for fine grains (with mesh size of 220, 400 and 800) is three body. In UAMAF, for both of the
coarse and fine grains the dominant finishing mechanism is three body.

4 Sigge asle (w slaghy, ey (Ll slady) y b pgge S dodo-1

1y s JS S gl cpl by (505 sl JSiiie L] S ol

L oobdad ades sl Lola  gaio Slabhd cole slas5sleiSS anwgs b

OlFse 5 @SSy e slaghy, 5l (o s e )3 S Cos Shawl Gl a5 cans o gaiie oo )5 6l conlio mhw cuaS

iy Sl 8 eslatul 850 aalgd cpl Sl maw g SCSls sl
Ly iy oy o] 50 85 Cal | pbline O3 isle ySESls

Slalad dagolodes cols jo a5 Sllad 4 lgs o Dladad ) alex
a5 5,5 oplal Wil 05 Ladles mlis 5 (b5 Slyas ool 655
sbdy g Sesls, ‘LQQ] ol yo aiie Sl jles maw 5 b

! Magnetic Abrasive Finishing (MAF)

Please cite this article using:

s lod oalilw! J2d @ yle 3l Al (ol 4 gl gl gshy

H. Shahrajabian, M. Farahnakian, P. Saraeian, Ultrasonic assisted magnetic abrasive finishing of inner surface of tube workpiece, Modares Mechanical Engineering,'\Vol. 17, -‘Ne:'5, pp.

103-110, 2017 (in Persian)


http://journals.modares.ac.ir/article-15-9181-fa.html
www.SID.ir

Downloaded from mme.modares.ac.ir at 15:02 IRDT on Sunday May 13th 2018

UblSed 9 Yl )2 0 jea

S5 sladgl )5 ankad SAls mhoaw 59, 3 Swigml il biblei )l SoS &y urblise (Aubw ) DAL 5y ()T ) 12

ogogll dlgl mhans SIS o (5,05 p (ommbline il g 5 eS s
Sy g 0anlo Sl e ojled iile ol el 1 Gados cpl o .ol
AL 38leS o)y s (50 2 axkad Sl

B loiT 9 olg0-2

P bl @l jugzs -1 -2

syl s ool S anksd 4y Sigel 1 ik ) dainlesl ool jelate 4
ol o o wailad o (555 52 (5,50 a5 0l ol Lol el 4y ololss)|
5 Sl byial 5l Jool> canbline (ylase @i sanle ol)d o8 > a5 col
Sy Sen iz 9> o bl el glele cusl ouiSTy e (ol & Ll
ol g oy Siled glod oyl 1) eanle @ld 0 5 Lyl> SUles
ELalas,) S 4y gblie iolo oSy anl b alowl slits 4
syl (0 1 S Ll s sols ylas (@l 1 S o Sigul )
Sgeal il Gliales )| saisSadgs axly aes o Gisled |; UAMAF oS
2030 KHZ _uilS )3 aiels § 1200 W ls5 L UP-1200 ,gil5 Lelis
Mg Seigml Al 4055 ge Sl (90 o g SoSlgr gl
el s 1y o Sl 5 955 0 Wl ol 5225 sl S
20 KHE 335 al5 3 b 52 2501 sl S gl i 5 o Jizie
g od Jie )90 & DLl )| ol S e Joos SHe wlils )l 4 |,
arkd 4 50 5l Culeipe 5wl Gl gl alds (90 bawg
ool aiig Olales )l a5 ol oyyee bl o Saskd 058 o Jaln

Abrasives

Spindle
Rotation\ _¢/ N
Vibratiol
Magnetic Abrasives
Workpiece
Pole.
—1F agnetic Lines
B=
Screw
Fixture
(@ @)

'u Workpiece

k1

(= O
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Fig.2 FEM simulation of ultrasonic system a) before meshing, b) after
meshing, and ¢) Results of modal analysis
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Fig.7 Optical microscopy images of inner surface of tube in MAF and
UAMAF with finishing time of a) 1min, b) 3 min, and c) 5 min (Mag.
200X)
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Fig. 9 Optical microscopy images of tube inner surface after MAF and
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(Mag. 200X)
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