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Evaluation of FSW Weldability of Wrought and Casting Mg Alloys
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Abstract

Friction stir weldability of AZ31B-H24, AZ61A-F and AZ91C-F Mg alloys were studied using microstructural
observation and mechanical tests. The microstructure of stir zone(SZ) was coarse in AZ31B-H24 alloy whereas it was
very fine both in AZ61A-F and AZ91C-F alloys. The hardness of SZ was remarkably increased by very fine
recrystallized grains both in AZ61A-F and AZ91C-F alloys. On the other hand, the hardness of SZ was decreased in
AZ31B-H24 due to the coarse microstructure. In SZ, AZ91C-F alloy showed very high hardness values because of
dispersion hardening of Mgi7Al;(B phase) and Al solid solution hardening. Because of more MgpAlip(B phase)
intermetallic compounds, Mg alloy with high Al content showed poor mechanical properties.
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Table 1 Chemical composition of Mg alloys.(wt%)

Al Zn | Mn | Si Cu | Mg
AZ31B-H24| 3.0 | 1.0 | 0.20| 0.05| 0.05 | Bal.
AZBIA-F | 6.5 ] 1.0 |{0.15]0.10 | 0.10 | Bal.
AZ91C-F | 9.1 10.85]0.24 ] 0.01 ;0.001| Bal.

Table 2 Mechanical properties of Mg alloys

YS TS Es
(MPa) | (MPa) (%)

AZ31B-H24 | 220 290 15.0 66
AZ61A-F 131 302 12.2 53
AZ91C-F 114 167 4.8 63
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Fig. 1 Schematic diagram of friction stir welding
process
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Table 3 Friction stir welding parameters

Rotation speed| Welding speed

AZ31B-H24 2000rpm 100mm/min
AZ61A-F 700rpm 160mm/min
AZ91C-F 500rpm 50mm/min
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Fig. 3 Microstructure of butt joint. (AZ31B-H24,
2000rpm-100mm,/min)

Table 4 Comparison of grain size of each region

BM HAZ SZ
GS () 5.5 8 12.5

20 o)

A) BM (outside)

(
NA. .. B

(D) HAZ (inside)

Fig. 4 Microstructure of butt joint. (AZG61A-F,
700rpm-160mm/min)
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AZ31B-H24

AZB1A-F

Fig. 10 Fracture location after tensile test of FSW
weldments of Mg alloys

Table 5 Mechanical properties of butt joint of Mg

alloys
BM Fsw
TS E¢ TS E?
(MPa) (%) (MPa) (%)
AZ31B-H24| 290 15 230 10.2
AZ61A-F 302 12.2 258 9.6
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