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Microstructures in friction-stir welded Al 7075-T651 alloy
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Seok-Ki Jang', Don-Chool Lee", Seong-Jong Kim™", Jeong-il Jeon

Abstract : The grain structure, dislocation density and second phase particles in various regions including
the stir zone(SZ), thermo-mechanically affected zone(TMAZ), and heat affected zone(HAZ) of a friction
stir weld 6.35mm thick aluminum 7075-T651 alloy were investigated and compared with the base metal.
The microstruectures of nugget zone were compared according to tool rotation speeds and tool transition
speeds. The hardness profiles of nugget zone were increased, while decreasing rotation speed and
increasing welding speed. The optimal microstructure was gained at the low rotation speed 800rpm and th
high welding speed 124mm/min. The nugget microstructures of fracture surface, transgranular dimple and
quasicleavage type were showed different fracture type with the HAZ, shear fracture type.
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Table 1 Chemical composition (wt%) of

A17075-T651 aluminum alloy

Element | Cu | Si | Mg | Zn | Mn | Fe | Ti | Al

wt (%) 0.4 5.4 0.2]0.04|Bal.

Table 2 Mechanical properties of Al17075 -
T651 aluminum alloy
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Fig. 4 The optical microstructures(X1000) of
the Nugget, TMAZ, HAZ and BM for FSW

joint.

£%

Nugget

£

+ Porosity

&

Fig. 5 SEM images of friction stir welded
joint at 800rpm, 124mm/min.
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Fig. 6 Welded cross—section
macrostructures according to the welding
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the transition speed 15mm/min with half
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screw type tool.



Fig. 7914 7+ x4
800rpm o] AL 145Hve R 7hse
< Bglon, 1250rpmo A% 136Hv 223 1600rpm
A= 130HvE 7PEe AmZrS Hlon] oS

2 92 800rpmd ™ 7HE 52 k2] 460MPaE HFER
o
—A— 800(rpm) —®— 1250(rpm) —®— 1600(rpm)
17 124rmvmin 124mmV/min 124mm/min
L HAZTMAZ | Nugget
160F
E 150_— l\.
< 1400 \ ®e AL g
n | Y "a®a. |
] ® A_fe A
€ 130 4 ATwe
B ule
© [ \ |
T 1200 & ale »
1100 l%. B
100
Qn-.l.l.l.l. PR PR N N NPR U NPU NS Y

"M41210-8 6 4 20 2 4 6 8 10 12 14
Distance from the weld center(mm)

Fig. 7 Comparison of micro vickers hardness
profiles on the cross—section of the
welded zone according to rotation spees
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Longitudinal fracture Transverse fracture

Fig. 12 SEM images of the fracture surfaces of
base metal.
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the stir zone.
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