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Growing demand for the finished surfaces in industries and disability of traditional methods have led to numerous
changes in manufacturing and finishing processes of the parts in many cases. In traditional methods, since the
finishing equipment is rigid, it cannot be used for the parts with special curves and it is unadoptable to the workpiece,
and even in some cases it damages the workpiece. For such parts, the manual finishing is required. Manual finishing

- is usually time consuming and costly. Thus, the need to new methods that are able to finish the surfaces with various
I\ljl?gljﬁv:t:gsa-brasive finishing shapes and materials, is sensed. In this regard, using the magnetic field is taken into account publicly for process
Mechanical alloying co_ntrol. and specifically_ for fin!shin_g processes. O_ne of the methods using in the magnetic fie_ld for controlling the
Machining parameters chip removal is magnetic abrasive finishing. In this method, several parameters affect on the final roughness of the
Free surface surface. These parameters include properties of machining conditions, workpiece properties, and abrasive powder
Aluminum alloy properties. The present paper describes the effect of the machining parameters of the MAF process on the convex and
Experimental design concave surface of aluminum alloy experimentally. These parameters include rotational velocity, linear velocity,

abrasive brush distance to the workpiece (gap), magnetic flux density, and angle of curvature. For this purpose, a
spherical head magnet was used and the powder used was prepared by mechanical alloying method. Also, the two-
way zero-degree raster movement strategy is used for the tool movement path. The experiment was designed using
minitab software. According to the results of analysis of variance, it was found that all the main factors are effective.
Also, the roughness changes on the convex surface are more than the concave surface. On the convex surface, the
roughness decrease with increasing curvature angle, and, with increasing magnetic flux density, there is an increase in
surface roughness changes, while on the concave surface, by increasing the magnetic flux density over 0.53 Tesla, the
progression of roughness changes has been stoped. The effect of velocity on the convex and concave surfaces of the
workpiece is the same, and with increasing rotational speed from 125 to 2000 (rpm), the roughness changes of the
concave surface of the workpiece increase by 57%.

Please cite this article using: tous Lod ooliiw! 3 Wyl 3l dlie (ol s gl yl (6l
Seyed Alireza Rasouli, Mehrdad Vahdati, Amir Ehsan Jaberi, The effect of machining parameters of magnetic abrasive finishing on freeform surfaces of alloyed aluminum,
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Fig. 8 Plot of normal probability and distribution of residues in the
convex surface of the workpiece
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