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Magnetic abrasive finishing of AISI 4140 steel
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Abstract- In this research the Magnetic Abrasive Finishing capabilities in AISI 4140 steel polishing was studied.
Surface roughness was considered as a function of the tool rotational speed, working gap, abrasive material and
abrasives particle mesh size. To conduct the tests, a specific magnetic tool was designed to polish the flat steel surfaces
by a milling machine.Experiments were arranged based on Taguchi method and using abrasive material consisting of
Aluminum Oxideor Silicon Carbide with paraffin oil and Carbonyl Iron powderswith different mesh sizes. After surface
roughness measurement of samples, the effect of each parameter on the surface quality was inspected by ANOVA
method. Results showed that in Magnetic Abrasive Finishing of mentioned steel, the parameters ofworking gap,tool
rotational speed and the abrasive material type are of the most importance as ordered.Finally, a roughness predictor
function was introduced by regression method.

Keywords: Magnetic Abrasive Finishing, Surface Roughness, Tool Design, Machining.
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3. Unbonded Abrasive
4, Bonded Abrasive

YA

S oot sl g (g 2la slosSlds daile
6T o & o6 i shsslp o axios il )
@ e peere slaghy, el e s
1o yas ool GBI (il glalpl 5l ealita
T ol Sgame alin S)lse 5 les sl oanle
Cas o 5551 93 @y wanly g Adlee Billas (5,1 00
DI el ksl o (olod jLad 5 05 axkad 5 13l (o
S g Gl CBHESS e Cawsd bawg Hlad Jleel a5 Ll )
g 6o S slapeile SeSay guw e, o
WS oo jop Sl e Jlpl pesie Sl i S
Gy slaanlp o lpesly 25 @S S
V] 35 walys (Sosl (oo

SISy g slagss, 5l S olsea 'MAF
3 el 48 13 4z 5 3 90 Sl Sl ans Wiz 0 polaw
sleyog 5l ool Ol SIS 4 cwgblae g5l
IS8 4 genblise flase ;o a5 0ad oo colaiul sloasle
Sk g Il e e G905 L g anl e 0 g
Olese sl @ cpl leslaiwl b .ogd oo plol (g )lo )b Jos
L ejaides (P9 ghay S Glas e (oS ol
L] ogei 5 eSloy (pupbline e g (oumblise slgs
NSy 3 ol )5 anwsi (sln laingy, 151
oo oo )5 51 IF] conl 48 5 )90 gom 4w zshaw
Crsle 5,5 o )Ll o cwas (g 5CS 0, auld 4 ol o ]
P31 483 53 53 (5533 ol Asmugi 3l 55k Aiges |65 sl 55
0] cenl 0oy

55 98 e o 8095 sk a eanle )3 MAF o
S o0 JSb i ) e Sl osisle (g g oo
5 S Ll IS Mol @ 3l s oty DS
pebad BB prblise plase lawgs ()5 peile slog s
392 Jliz! (]l S5 g ojlal a5 Ll )l acis
LF] sl (s 05 Slge 15 0529 (1959 ,Se SOS 5

odile ool (gunbline g, 4 csle,
S o b omeblise laee ;o 38,5 )18 L epblineg 2
5 aS JSb ol bshs b)) )3 jSashad g byeel
b 2lonl Jpl s ge a1 5l 2je les L2

1. MAF = Magnetic Abrasive Finishing
2. QED
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2. Minitab
3. Adjusted R-square
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1. Adjusted Mean of Squares
2. Adjusted Sum of Squares
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