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Evaluation of Friction Spot Joining Weldability of Mg alloys
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ABSTRACT
joining parameters such as rotating speed, plunging depth, and dwelling time on the joints

In an attempt to optimize friction spot joining process of Mg alloys, effects of

properties were evaluated. Experimental tests were carried out for lap joined AZ31B-H24 sheets.
A wide range of joining conditions could be applied to join Mg alloys without defects in the

with an insufficient heat input. The

weld zone except for certain welding conditions
microstructures and hardness variations in the weld regions are discussed. For sound joints
without defects, tensile shear strength of weld joints was higher approximately 116% than typical
tensile shear strength of electrical resistance spot-welded joints for magnesium(Welding handbook,

Vol 3, AWS).
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Table. 1 Chemical compositions and mechanical properties of

AZ31B

Chemical composition (weight)(%)

Al Zn Mn Si Cu Mg
328 0.84 0.34 0.06 0.01 Bal

Mechanical properties

Tensile i Yield
Strength(MP) | Dongation®) | g onginvpa)
290 15 220
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AZ31B-H24 &Ao] g HI A9 »h&n
g J83H FXo €9 FZ 1llmm, ¥ FHH
3mm, ¥ Zo] 1.8mm<l & °©]|&3te] vyt
AAFRE AAAT. AREEL JHFE =9
3] A4 X (rotating speed), A4 YE Eo] HIHF
ol mFE2E AZHDwelling time), £9 44
Zol(plunging depth)E WIHA|A ZAFo] gle
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#Esgor HEES) 2A, EI9FFY ZAH
a718 ZA3%7] Y38l image analyzer(Image
Pro Plus)& °©]&3th.

E AAG AFH distd 71AY 54 7
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(Optical Microscope)< ©|&3ld wA=3E &
F3HoeH, SEM (Scanning Electron
Microscopy)< ©l-&3te HEF @4 ¢ mdd
< #F3 1 EDS (Energy Dispersive X-Ray
Spectroscopy)®}  XRD(X-Ray  Diffraction),
EPMA (Electron Micro probe Analysis)& A&
3t Z+ FEY A4S E43AH.
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Fig. 2€ ¥ & 73 AZ3IBd vh&awt A
44 olg3dd FHALE 1000rpm, APl
24mm, FAAT dsece] =AM Hd HE
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A FSW HEF9 FAFSHA mykE(Stir Zone ;
S7Z) A, 7I1AF <E9&H(Thermo-Mechanically
Affected Zone ; TMAZ) B, €%9%H (Heat
Affected Zone ; HAZ) C, A5 (Base Metal ;
BM) D2 #&% + au%.*
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Fig. 1 Macro and microstructures of friction spot
joined AZ31B joint (1000rpm, 2.4mm, 4sec)
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Fig. 2 Tensile shear strength of AZ31B as a function
of rotating speed (1000rpm-2.4mm-4sec)
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Fig. 3 Vickers hardness profile of FSJ Joint of
AZ31B in cross section
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Fig. 4 Comparison of tensile shear strength of RSW
joint and FSJ joint
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