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Friction stir welding process of
AZ31B and AZ61A magnesium alloy
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Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Dissimilar AZ61A and AZ31B magnesium alloys were welded with friction stir welding. The influence of
welding parameters on the microstructure and mechanical properties of the joint was investigated. Experimental results
show that when using concave round platform tool and placing AZ31B at the retreating side, the beautiful welded joints
without discontinuity are easily obtained. The maximum tensile strength of joint can reach 90.5% that of the AZ31B base
material. The microstructure analysis of joint reveals that the microstructures of the various regions are very different, and
the microstructure distribution is layered and wide on the mechanical heat-affected zone. When the process parameters
are not appropriate, the oxide and impurity congregate between the layered microstructures. The existence of the impure
stratum structure and stress concentration is the main reason that causes the drop of mechanical properties in the
mechanical heat-affected zone.
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Table 1 Components and mechanical properties of magnesium
alloy
Alloy Mass fraction/% Ultimate tensile 1 AZ31B/AZ61A
Al Zn Mg strength/MPa Fig.l Photo of AZ31B/AZ61A FSW joint
AZ31B 3.1 0.9 Bal. 232
AZ61A 6.5 0.8 Bal. 270
(a)
FSW-3LM—015 j
10~2 000 mm/min 250~2 500 r/min
14 mm
(b) i
w %
2
Fig.2  Model of friction stir tool: (a) Cylinder pint;
3% (b) Concave round platform pin
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21 FSW
AZ61A AZ31B AZ61A Al (b) 5
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e
e
AZ31B 3 AZ31B/AZ61AFSW
AZ61A Fig.3 Section macrograph of AZ31B/AZ61A FSW joint: (a)
( 1) Transverse metallographic section of welds; (b) Different zones
of section macrograph. a—Nugget zone; b—Crown zone; c—
Mechanical heat-affected zone (MHAZ); d— Heat-affected
AZ31B AZ61A zone (HAZ); e—AZ31B base metal; —AZ61A base metal
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Fig.4 Metallographs of FSW joint: (a) AZ31B base metal; (b) AZ61A base metal; (c) Nugget; (d) AZ31B side MHAZ; (¢) AZ61A
side MHAZ; (f) AZ31B side HAZ; (g) AZ61A side HAZ; (h) Crown zone
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Fig.5 Effects of FSW parameter on tensile strength
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