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Effects of Welding Condition on Hardness and Microstructure of
Friction Stir Welded Joints of Al-7075-T651 Plate
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Abstract : As well known, the friction stir welding is a novel welding process which is a solid state welding

process for sheet or plate using the friction stir phenomenon. This paper describes the effect of welding condition
such as the rotation speed and the travelling speed during the friction stir welding process on the micro Virkers
hardness and the microstructure of friction stir welded joints in Al-7075-T651 plate. From those investigations, the
highest hardness of stir zone was observed at the welding condition of SO-3. The microstructures of the friction

stir welded joints was not dependent on the welding conditions, but in the SO-4 specimen, the friction stir

welding defect like tunnel shape was found in stir zone.
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Fig. 1 Schematic illustration of friction stir welding
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Table 1 The chemical composition of 7075-T651

Welding Directior|

R(i)llin g Direction )

Material Si Fe Cu Mn Mg
7075~
0.08 0.19 1.61 0.052 252
Teo1
Req. < < 1.2~ < 21~
Comp. 040 050 2.0 0.30 29
Material Cr Ni 7n Ti
7075—
0.19 0.0061 5.79 0.022
T651
Req. 0.18~ < 51~ <
Comp. 0.28 0.05 6.1 0.20

Table 2 The mechanical properties of 7075-T651

Specimen Longi. Transv. Remarks/Unit
P D D. (Mill Sheet)
Tensile
Strength 565 583 >540/MPa
Yield
Strength 481 517 >460/MPa
Elongation  15(L) 13 >9/%
Microvirkers’
Hardness 155 /VH
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Table 3 FSW conditions for 7075-T651

(Tilting angle : 2°)

Shoulder Rotating Welding Probe  Probe
Diameter Speed Speed Length Diameter

(mm)  @pm) (mm/s) (mm) (mm) O

50-1
50-2

0.5
600 08

5.85 9.0

20
50-3

50-4

0.5

800 0.8
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Fig. 5 Investigated hardness distribution for FSW

Fig. 4 Measuring positions of Virkers hardness
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Fig. 6 Investigated hardness distribution for FSW
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