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The Joints Characteristics of Al 5052 Aluminium Alloy in
Friction Stir Welds
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Abstract: In this study, the tensile tests and hardness tests were carried out for the joints characteristics in
friction stir welds of Al 5052 alloy. Three way factorial design was applied to optimal welding conditions,
whose control factors were shoulder diameter, rotation speed and welding speed of tool. From the results
of this study, the optimum condition for maximum yield strength was predicted as the shoulder diameter
of 15 mm, welding speed of 500mm/min and rotating speed of 1000 rpm. And the presumed optimal
yield strength was estimated to be 167.36+7.82 MPa with 99% reliability. In addition the increaser

rotation speed of tool and the decreaser welding speed, the decreaser the hardness at welding part.
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Table 1 Chemical composition of Al 5052 alloy
(Wt.%)

Al | Cr | Ti |Mn |Fe | Zn | Si | Cu | Mg
bal. |0.17 {0.01 | 0.04 |0.31|0.00 | 0.17 | 0.02 | 2.43
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Table 2 Factors and each levels for experiment

Factors Level 1 | Level2 | Level 3
Sho?rlx?g)%i?eter 9 12 15
R(zt%trigi 'Eléged 1000 | 1500 | 2000
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Fig. 3 Dimensions of tensile specimen
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Fig. 4 Micro hardness tester(a) and 3 point for

hardness tests.
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Fig. 7 The welding parts for various welding speed
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Table 3 Yield strengths of FSW at various conditions
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Table 4 Results of variance analysis(before pooling)

Table 6 Hardness for welding speed of 300 mm/min

Factors SS %) MS Fo | Foos) | Foon Welding Rotating

A | 24135 | 2 12068 7.39 | 4.46 | 8.65 Speed speed Hardness(HV)

B | 27835 | 2 | 139.17 | 852 | 4.46 | 8.65 (mm/min) (tpm)

C | 21162 | 2 | 10582 | 648 | 446 | 8.65 1000 | 7588 | 72.88 | 692
AxB | 12859 | 4 | 32.15 | 1.97 | 3.84 | 7.01 300 1500 652 | 6423 | 61.63
AxC | 3059 | 4 | 765 | 047 | 3.84 | 7.01 2000 | 57.23 | 58.1 | 58.96
BxC | 7599 | 4 | 19.00 | 1.16 | 3.84 | 7.01

e 130.70 | 8 | 16.34

T 1097.22 | 26 Table 7 Hardness for welding speed of 500 mm/min

Welding Rotating Hardness(HV)
Table 5 Results of variance analysis(after pooling) speed speed
u v Y pooling (mm/min) (rpm) 1 2 3
Factors SS [%] MS F() F((),()5) F((),()l) 500 1000 72.88 75.88 71.65

A | 24135 | 2 | 120.68 | 6.60 | 4.46 | 8.65 1500 91.15 | 90.25 | 88.40

B | 27835 | 2 [139.17 | 7.61 | 446 | 8.65

C | 211.65 | 2 | 10582 | 5.78 | 4.46 | 8.65 Table 72 5] 3|AEEZ 1000, 1500 rpmO.2
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Fig. 8 Interaction plots for yield strengths
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