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High Speed Friction Stir Welding Process of Magnesium Alloy
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ABSTRACT: The paper aims to study the high-speed friction stir welding process of magnesium alloy and its influence
on microstructure and properties. The high-speed friction stir welding process of 1.5 mm thick AZ31B magnesium alloy
was investigated by optical microscopy and tensile properties test. The joint microstructure and mechanical properties
were tested and analyzed. As a result, when the rotational speed was 6000 r/min, along with the welding speed decreased
from 600 mm/min to 100 mm/min, the defect of tunnel hole in the welded joint disappeared. When 600 mm/min of weld-
ing speed was adopted, the joints without defects can be obtained at 2000-4000 r/min. The tensile test results showed that
the tensile properties of the joints were optimal at 6000 r/min-100 mm/min, and the tensile strength was 235.33 MPa,
which was 87.92% of the strength of the base metal. Defect-free welded joint of magnesium alloy can be obtained by
high-speed friction stir process. The high-speed combined with the low welding speed process can improve the tensile
properties of the joint.
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Tab.1 Chemical composition of AZ31B magnesium alloy
JLR Mg Al Si Ca Zn Mn Fe Cu Ni
SR % ARt 2.5~3.5 0.08 0.04 0.6~1.4 0.2~1.0 0.003 0.01 0.001
2 AZ31B
Tab.2 Experimental parameters of AZ31B magnesium
alloy friction stir welding 2
A5 3 fE N o g
Zﬁfﬁ N/ (f%fn") v/(mknifin’l) Tn}fmi/ 2.1 RERIEVAR
1# 2000 600 1.4 2 AZ31B FSW
2% 4000 600 1.4 2
3# 6000 600 1.4 2a, 2b, 2¢
4# 6000 100 1.4 6000 r/min-600 mm/min
5% 6000 200 1.4 2¢, 2d, 2e 6000 r/min-100mm/min
S 4 50 ¥y [11—13]
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Fig.1 Tensile specimen size
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Fig.2 Macroscopic morphology of AZ31B magnesium alloy FSW welded joint under different processes
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Fig.3 Microstructure of magnesium alloy FSW joint at 4000 r/min-600 mm/min
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Fig.4 Effect of welding speed on microstructure of AZ31B magnesium alloy FSW Joint at high speed
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Fig.5 Effects of welding speed on microstructure of weld nugget area of magnesium alloy FSW joint at high speed
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Fig.6 Microstructure of weld nugget area of magnesium alloy FSW joint at the same welding speed
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Fig.7 Tensile properties of joints under high speed process
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Fig.8 Fracture position of tensile specimen of the butt joint
10d under high speed process
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Fig.9 Fracture morphology of tensile specimens at 4000 r/min-600 mm/min
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Fig.10 Fracture morphology of tensile specimens at 6000 r/min-600 mm/min
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