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Evaluation of Joint Properties of Friction Stir Welded AZ31B Mg Alloy
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Abstract

Friction stir weldability of AZ31B Mg alloy was studied using microstructural observation and mechanical tests.
Defect free joints was obtained under the condition of 2000rpm-100mm/min. In TMAZ, a lot of twin deformation were
observed due to the mechanical effect of the FSW tool and thus relatively high hardness was obtained. In SZ, the
twin deformation was disappeared by recovery and the hardness decreased because the .grain structure was coarsened
by dynamic recrystallization and grain growth. The Al-Mn precipitates were observed throughout the joint regions. On
the other hand, B-Mgj7Al; intermetallic compounds were not observed in either of the zone. The joint efficiency was
about 80% and the impact value of the joint was almost equal to that of base metal.
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Table 1 Chemical composition of AZ31B-H24 Mg alloy

(wt%)

Al Zn | Mn Si Cu Ni Fe Mg

3.00f 1.0 | 0.20] 0.05 | 0.05 [0.005|0.005]| bal.

Table 2 Mechanical properties of AZ31B-H24 Mg

alloy
Elastic | Tensile Yield Elongation Hardness
modulus | strength | strength in (HRC)
(MPa) (MPa) (MPa) {50mm(%)
45 290 220 15 73

Table 3 Friction stir welding parameters

Parameters Conditions
Tool rotation speed 1000rpm, 2000rpm
Travel speed 100mm/min
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Fig. 2 Macrostructures of cross—section of butt joint
(a) 1000rpm, (b) 2000rom under 100mm/min
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Fig. 3 Behavior of metal flow. (1000rpm-100
mm/min) (A) BM (B) HAZ (C) TMAZ
(D) sz

Fig. 4 Weld defects of FSW butt joint. (1000rpm,
100mm/min)
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Fig. 5 Microstructure of butt joint. (2000rpm-
100mm/min) (A) BM (B) HAZ (C) TMAZ
(D) SZ

Table 4 Comparision of grain size of each region

BM HAZ SZ

QIOOOrpm, 100mm/min { 5.6 7.6 11.7
2000rpm, 100mm/min { 5.6 7.7 12.5
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Fig. 6 Hardness profiles in cross section of butt
joints
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Fig. 8 TEM micrograph and EDS analysis of Al-
Mn precipitates
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Table 5 Mechanical properties of butt joint

Tensile Test Impact Test

vs | TS | Ef | absorbed i“f‘a‘iizt
2

(MPa) | MPa) | (%) |energy(J) (/)
Base metal| 220 290 15 4.2 17.1
Butt joint

7 220 10.2 4.3 174
(1000/100)| 0
Butt joint :

93 230 - 4.2 16.9
(2000/100)
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