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Abstract

Weldability of Friction Stir Welded(FSW) AZ31B-H24 Mg alloy sheet with 4mm thick was evaluated by changing
welding speed. The sound welding conditions mainly depended on the sufficient welding heat input during the process.
The insufficient heat input resulted in the void like defect in the weld zone. Higher welding speed caused a larger
inner void or lack of bonding. The defects were distributed at the stir zone or the transition region between stir zone
and thermo-mechanical affected zone (TMAZ). The size of defects slighlty increased with increasing welding speed.
These defects had a great effect on the joint strength of weld zone. The weld zone was composed of stir zone,
TMAZ and heat affected zone. The stir zone was cosisted of fine recrystallized structure with 5-8;m in the mean grain
size. The hardness of weld zone was near the 60HV, which was slightly lower than that of base metal. The maximum
joint strength was about 219MPa that was 75% of that of base metal and the yield strength was also lower than that
of base metal partly due to the existance of defects.
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Table 1 Chemical composition of AZ31B-H24 Mg
alloy

Mn| Zn | Si [Cu| Ni | Fe | Ca | Mg

| = 2
&b 0.2 s 0.050.05 |0.005/0.005( 0.04 | Bal.
3.5 1.3

Table 2 Mechanical properties of AZ31B-H24 Mg

alloy
Tensile strength| Yield strength Elongation
(MPa) (MPa) (%)
293MPa 222 .TMPa 13%
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Table 3 Friction stir welding parameters

Tool material STS11

Tool angle 3
Rotation speed 1600 rpm
Welding speed 87i-H07 mm/min
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Fig. 1 Photos of the top and rear surface of as welded
specimens. (a)and (b) 87mm/min, (c¢) and
(d) 267mm/min, (e) and () 507mm/min
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Fig. 2 Macrostructures of weld zone at various
welding speeds. (a) 87mm/min, (b) 127mm
/min, (¢) 187mm/min. (d) 267mm/min, (e)
342mm/min, (f) 507mm/min
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Fig. 3 The optical microstructures of friction stir
welded joint at 1600rpm, 267mm/min. (a)
Base Metal, (b) HAZ, (¢) TMAZ. (d) and
(e) SZ
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Fig. 4 The optical microstructures of stir zone: (a)
87mm/min. (b) 127mm/min, (c¢) 187mm/min,
(d) 507mm/min
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Fig. 5 The grain size distribution of stir zone at
various welding speeds.
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Fig. 6 The hardness distribution of ngar weld zone
at 1600rpm. 87mm/min
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Fig. 7 The effects of welding speed on the joint
strength and defect fraction of total weld
zone ( O )
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Fig. 8 SEM images of the fracture surfaces at 1600
rpm, 267mm/min. (a) low magnification of
the fracture surface, (b) weak bonded region
(¢) bonded region
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