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Abstract—Finishing of complex, miniaturized parts, especially of internal recesses is very difficult and time consuming process. Abrasive Flow 

Machining (AFM) is an appropriate finishing process for such finishing requirements. It uses abrasives laden polymeric putty with other ingredients 
to polish the surfaces. This media is extruded back-and-forth over the surface employing the hydraulic pressure system. Using the Taguchi method, 
the main parameters of abrasives-to-media ratio, extrusion pressure and number of cycles have been optimized for the better signal-to-noise ratio 

experimental design based on L9 orthogonal array has been taken for the experimentation and on the basis of maximum Signal-to-Noise (S/N) ratio, 
the optimal parameters have been selected leading to the robust AFM setup. 
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a).

EXPERIMENTAL DESIGN

Experimental Materials

Equipment and Procedure

cylinder to the other, through the work-piece during the 

Fig. 1: Developed AFM Setup

Experimental Conditions

were determined.

Process Parameters

The

Table 1: Process Parameters and their Values at Different Levels

Symbol Process 
Parameters

Unit Level 1 Level 2 Level 3

weight
1:1.25 1:1 1.25:1

P 5 10 15

N Number 5 10 15

type: Al2 3
290 cm3 ±

Response Parameters

Percentage Improvement in Surface Roughness 
Ra):
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Material Removal in mg (MR):

by AFM.

Experimental Design Based on Taguchi Method

Experimentation

9

in Table 2. 

ANALYSIS AND DISCUSSIONS

Analysis by Taguchi Method

Th

Table 2: The L9 (3
4) OA (Parameters Assigned) with Experimental Results of Various Response Characteristics

--- ---
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where

Effect on Material Removal (MR)

Fig. 2: Main Effects (S/N Ratio) for Material Removal

9

Table 3: Pooled ANOVA (Raw Data, Material Removal)

Source SS DOF V F- Ratio SS’ P %
1549.90 2 774.95 1527.3 75.75

P 89.45 2 44.725 66.89 4.37
N 180.99 2 90.495 158.43 8.85
E

(Pooled)
225.65 20 11.28 -- 293.35 11.03

Total (T) 2145.6 26 -- -- 2045.6 100

Fcritical=3.4928

Table 4: Pooled ANOVA (S/N Ratio, Material Removal)

Source SS DOF V F- Ratio SS’ P %
815.15 2 407.575 812.85 82.38

P 45.73 2 22.87 43.43 4.62
N 126.36 2 63.18 124.05 12.77

E (Pooled) 2.31 2 1.155 -- 9.22 0.23
Total (T) 989.55 8 -- -- 989.55 100

critical = 19

3
(P3 3).

Effect on %Age Improvement in Ra ( Ra)
The average values and main effects (S/N ratio) for 
percentage improvement in surface finish ( Ra) are 

Fig. 3: Main Effects (S/N Ratio) for % Age Improvement in
Surface Finish ( Ra)
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a

on Taguchi method.

Table 5: Pooled ANOVA (Raw Data, %Improvement in Ra)

Source SS DOF V F- Ratio SS’ P %
9887.5 2 4943.75 9736.3 73.78

P 743.3 2 371.66 592.15 5.55
N 1259.1 2 629.07 1107.9 9.40
E

(Pooled)
1511.6 20 75.58 -- 1965.1 11.27

Total (T) 13401.6 26 -- -- 13401.6 100
critical =3.4928

Table 6: Pooled ANOVA (S/N Ratio, % Age Improvement in Ra)

Source SS DOF V F- Ratio SS’ P %
285.74 2 142.87 285.52 90.54

P 5.32 2 2.66 5.09 1.69
N 24.32 2 12.16 24.09 7.71
E

(Pooled)
0.23 2 0.115 -- 0.91 0.06

Total (T) 315.61 8 -- -- 315.61 100
critical=19

three

a

a

3
(P3 2).

Estimation of Optimum Response 

The

3P3N3

a 3P3N2

Where

media concentration ratio = 18.76 (Table 7a)

Table 7(a): Average Values and Main Effects (Raw Data) for 
Material Removal (MR) in mg

Level 1 Level 2 Level 3
1.51 4.2 18.76

P 8.50 5.77 10.19
N 4.5 9.81 10.16

a:

in a



Development of a Robust Abrasive Flow Machining Process Setup Brar, Walia, Singh and Mandeep

22 International Journal of Surface Engineering & Materials Technology, Vol. 1 No. 1 July-Dec. 2011, ISSN: 2249-7250

Where

a at the 

a at the 

a at the 

CONFIRMATION EXPERIMENTS

3P3N3
Ra

3P3N2

a

CONCLUSION

in a

a

a
10.

a

3P3N3

3P3N2, the percentage 
a
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Table 7(b): Average Values and Main Effects (Raw Data) for Ercentage Improvement In Surface Finish ( Ra) in % Age

Level 1 Level 2 Level 3
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P 38.46 27.16 38.12
N 25.41 41.80 36.53

Response Optimal Process 
Para-meters

Predicted Optimal 
Value

Actual Value 

3P3N3 22.79 mg MR>28.18
: 19.23 MR> 26.35

25.29 mg

a 3P3N2 % a >84.36
% a > 79.68
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