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Abstract—The development of the Friction Stir Welding has provided an alternative improved way of producing aluminium joints, in a 
faster and reliable manner. In present investigation the effects of welding parameters on the tensile properties of dissimilar AA6082- AA5083 joints 
produced by Friction Stir Welding is analyzed. Tool rotational speed (RPM), Tool feed (TF), Shoulder diameter (SD), and Pin depth (PD) have 
been taken as welding parameters. Mixed factorial design of sixteen runs has been selected for conducting the experiments. Analysis of variance 
(ANOVA) and main effect plot were used to determine the significant parameters and set the optimal level for each parameter. Confirmation tests 
were performed on the optimum level. According to the ANOVA results, the most important contributing factors for mechanical properties was 
found as Tool rotational speed and Tool feed followed by Shoulder diameter and Pin depth. Micro hardness tests were performed in order to 
characterize the hardness in the vicinity of the weld affected area.
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Table 1: Process Parameters Used for Work

Process 
Paramter Representation Level 1  Level 2  Level 3  Level 4

Tool 
Rotational RPM 800 1100 1400 1700

Tool Feed TF 25 50 75 100
Pin Depth PD 15 18 - -

Diameter 5.7 5.8 - -
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Ultimate Tensile Strength (UTS)

Optimal Parametric Contribution Based 
on Test Results

18 mm 

Percentage Contribution of Different Factors

Pin Depth (PD) contribute

Process Paramter Representation Level 1 Level 2 Level 3 Level 4
RPM 19.761 19.628 19.621 19.338

Tool Feed TF 19.575 19.792 19.458 19.356
Pin Depth PD 19.489 19.589 --- ----

19.528 19.562 ---- -----

Process Paramter DOF Sum SQ. Mean SQ. F Ratio % Contribution

RPM 3 0.543 0.181 7.901 46.041
TF 3 0.421 0.14 6.123 35.684
PD 1 0.05 0.05 2.217 4.307

1 0.004 0.004 0.19 0.37
Error 7 0.16 0.023
Total 15 1.178

Table 5: Average S/N Ratio Table for UTS

Process Paramter Representation Level 1 Level 2 Level 3 Level 4
RPM 20.374 19.998 19.992 19.96

Tool Feed TF 20.015 20.276 20.005 19.952
Pin Depth PD 20.046 20.066 --- ----

20.018 20.106 ---- -----

Exp. No. Tool Tool Feed PD SD Y 1 Y 2 S/N Ratio T1 T2 S/N Ratio
RPM (mm/min) (mm) (mm) (MPa) (MPa) (dB) (MPa) (MPa) ( dB)

1 800 25 5.7 15 91.6 95.2 19.703 101.4 105 20.22
2 800 50 5.7 15 92 99 19.8 110 116 20.531
3 800 75 5.8 18 94.6 96.4 19.8 108.2 107.4 20.326
4 800 100 5.8 18 95.3 93.1 19.741 109.4 111 20.422
5 1100 25 5.7 18 91.8 95.2 19.708 100.5 101.1 19.969
6 1100 50 5.7 18 98 97.2 19.894 105 109 20.294
7 1100 75 5.8 15 89 92 19.567 97.8 97 19.885
8 1100 100 5.8 15 88.6 83.4 19.345 95.5 97.5 19.845
9 1400 25 5.8 15 96.1 92.7 19.749 103.3 101.1 20.094

10 1400 50 5.8 15 99 93 19.823 105 101.8 20.145
11 1400 75 5.7 18 87 83.6 19.309 96.2 98.4 19.881
12 1400 100 5.7 18 86 82.4 19.253 103 99.2 20.047
13 1700 25 5.8 18 77.9 84.1 19.138 94.7 95.3 19.777
14 1700 50 5.8 18 93.2 91.4 19.652 100.3 106.1 20.136
15 1700 75 5.7 15 84 80.8 19.159 97.5 99.3 19.929
16 1700 100 5.7 15 79 83 19.085 86.6 91.4 19.494
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Table 6: ANOVA Table for UTS

Process Paramter DOF Sum SQ Mean SQ. F Ratio % Contribution
RPM 3 0.616 0.205 9.815 58.542
TF 3 0.254 0.085 4.047 24.137
PD 1 0.004 0.004 0.211 0.419

1 0.031 0.032 1.5 2.983
Error 7 0.146 0.021
Total 15 1.052

Table 7: Micro Hardness Variation Across the Weld Nugget (Data on a Cross Section Perpendicular to the Weld Line, 
at Mid Thickness) for Sample (1 to 16)

Distance from Weld 
Center in mm #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16

-15 103 105 101 104 103 102 100 102 105 105 102 103 102 102 102 101
-12 100 101 100 100 102 100 99 100 102 103 100 102 100 100 101 100
-9 99 99 98 99 99 97 97 99 101 102 99 100 97 99 100 98.6
-6 74 78 77 79 72 74 73 72 75 78 71 70 73 77 76 72
-3 103 112 108 114 106 113.8 98 99 102 105 94 89 87 100 88 85
0 105 117 112 116 107 114 96 102 109 110 96 89 87.5 104 90 86
3 104.4 112 109 115 108 112 100 100 106 108 99 91 89 101 94 88
6 111 116 116 114 113 113 113 111 111 112 109 109 100 109 104 105
9 119 118 121 124 124 125 117 116 113 118 122 122 121 122 113 112
12 120 120 120 123 121 125 121 119 120 120 120 120 119 119 118 119
15 122 126 124 125 125 127 123 122 123 123 121 124 121 121 123 121
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Fig. 5: Effect of Tool RPM on UTS

Fig. 6: Effect of Tool Feed on UTS

Fig. 7: Effect of Pin Depth on UTS

Fig. 8: Effect of Shoulder Diameter on UTS

Effect of Tool Rotational Speed

work done by AA

Effect of Tool Feed 
(Welding or Transverse Speed)
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Effect of Pin Depth

Effect of Shoulder Diameter
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CONCLUSION

AA5083 aluminium. 
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