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Control of Grain Size on Friction Stir Welded AZ31 and AZ91
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ABSTRACT

Tohoku University

It was carried out to evaluate microstructure and mechanical properties of friction stir
welded(FSW) on magnesium alloys. Two types magnesium alloy was used in this work, AZ31
wrought and AZ91 cast magnesium alloy. Microstructure near the weld zone showed general
weld structures such as stir zone(SZ), thermo-mechanically affected zone(TMAZ) and heat affected
zone(HAZ). In the AZ91 alloy, the SZ had a fine grain size and @ phase particles which were
well distributed in matrix. It was characterized to redistribute by partial or full re-solution of the
B phase which is coarse in base metal during FSW processing. The hardness of the SZ slightly

increase than the base metal in AZ31 Mg alloy.
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Fig. 1 Appearance of specimens FSWed
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Table. 1 Grain size of AZ31

AZ31 Average( pm)
Base metal 69
Heat Affected Zone 122
Stir Zone 53
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Fig. 3 Cross section optical microscope image (a) and microstructure of each points in (a)
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Fig. 6 The binary Al-Mg phase diagram”.
Fig. 4 SEM image of AZ91 base metal and EDS

analysis of each points in (a) Table. 3 Properties of hardness

. Microvickers Hardness, 300gf
Table 2. Area percentage of B- phase in AZ91

Base metal Weld Zone
B- phase AZ31 47~55 53~60
Percentage(%) AZ91 54~85 83~97
Base Metal 1657
Stir Zone 3.11

KITECH

(a) Base Metal (b) Stir Zone

Fig. 5 SEM images of B-phase distribution in base metal(a) and stir zone(b) of AZ91.
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