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ARTICLE INFORMATION ABSTRACT

Original Research Paper Abrasive flow machining (AFM) is a relatively new process with low material removal ratio for

Received 19 May 2016 deburring, removing recast layers and finishing industrial components with complex shapes among non-

Accepted 05 July 2016

Available Online 14 August 2016 conventional machining processes. In this process, the finishing is handled by flowing the composition

of viscoelastic and abrasive particles on workpiece surface, under the pressure of piston. In this

Keywords: research, the abrasive flow machining process of H13 tool steel by applying an external magnetic field

Abrasive flow around the workpiece to improve the material removal ratio and surface roughness has been investigated

magnetic abrasive flow and the effect of magnetic field intensity, abrasive particles mesh and the hardness of workpiece as the

Surface roughness input parameters on the process outputs including surface roughness and material removal ratio was

mgers'tae'e:emo"a' studied. Also, the regression model of MRR and surface roughness was developed and variance analysis
was performed. Results of experiments indicated that increase in abrasive-particles mesh leads to
decrease in surface roughness and material removal ratio and increase in magnetic field intensity causes
material removal ratio to increase and surface roughness to decrease. Also, the material removal ratio is
decreased with increasing workpiece hardness and in the same condition better surface finish was
achieved in the case of harder workpiece.
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Fig. 5 The effect of size of abrasive particles on the material removal
rate in different field intensity (workpiece hardness: 35 HRC)
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Fig. 6 The effect of size of abrasive particles on the material removal
rate in different field intensity (workpiece hardness: 55 HRC)
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Table 3 Analysis of variance of MRR design of experiments

Source DF Seq SS Adj SS Adj MS F P
A 1 000104 000104 000104 1642 0.000
B 2 000048 000048 000024 3828 0.002
C 2 000017 000017 000008 13.97 0.016
AxB 2 000019 000019 000009 1550 0.013
AXC 2 000001 000001 000007 116 0.401
BxC 4 000001 000001 000005 072 0.623
Residual (60002 000002  0.00006
Error
Total 17 0.00197

S ool €5 GgsS ) )y 514 Jgur
Table 4 Analysis of variance of MRR regression model

Source DF SS MS F P
Regression 3 0.001711  0.000570 30.49  0.000
Residual
Error 14 0.000261  0.000018
Total 17 0.001972
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Fig. 11 The Effect of abrasive particle size on the surface roughness in
different field intensity (workpiece hardness: 55 HRC)
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Fig. 12 SEM image of the surface of the workpiece with 35 HRC
(H=0.6T, mesh=150)
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Fig. 8 Effect of magnetic field strength on the material removal ratio of
workpieces on different hardness (mesh=120)
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Fig. 9 Effect of magnetic field strength on the material removal ratio of
workpieces on different hardness (mesh=150)
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Fig. 13 Effect of magnetic field strength on the surface roughness of
workpieces on different hardness (mesh=90)
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Table 5 Analysis of variance of surface roughness design of
experiments

Source DF SeqSS AdjSS AdjMS F P

A 1 7361 7361 0736 4324 0003
B 2 41861 41861 2093 1229  0.000
C 2 23363 23363 11681 6861  0.000
AxB 2 1039 1039 0520 305 0.157
AXC 2 1407 1407 0704 413  0.106
BxC 4 238 2384 0596 350 0.126
Residual 0681 0681  0.170
Error

Total 17 288.365
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Table 6 Analysis of variance of surface roughness regression model
Source DF SS MS F P

Regression 3 242.491 80.83 24.67  0.000
Residual Error 14 45.874 3.277
Total 17  288.365
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