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Abstract

In this study, the friction stir spot welding (FSSW) of Mg alloy sheets has been tried using an apparatus
devised with a CNC milling machine to give the precise control of joining condition including tool speed.
The probe tool used is made of hard metal and composed of cylindrical shoulder and pin parts. The
variation of morphologies formed after the friction stir spot welding depending on the plunge speed of the
tool were investigated at each rpm of tool. The history of the temperature distribution and the vertical load
induced during the spot welding with friction time were measured by using an Infrared Thermal Imager
(THERMA CAMTM SC2000) and a loadcell located below the specimen fixture, respectively. Tensile-shear
tests were also performed to evaluate the fracture load of welded specimens. In order to characterize the
friction stir spot welding of Mg alloy sheets, the variation of the fracture load was discussed on
micrographic observations, temperature distribution during the FSSW according to the plunge speeds of

tool.
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Table 1 Chemical composition and mechanical
properties of AZ31B-H24

Chemical composition (%)

Mg Al 7n Mn
Bal. 3.1 0.9 04

Mechanical properties of Mg alloy

Young's Poisson’s Yield Thermal

Modulus ratio strength conductivity
45.0 0.35 120 96.0
GPa ’ MPa W/m-K
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Fig. 1 Dimensions and geometry of welding part
of lightweight alloy sheets specimen used
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Fig. 2 Schematic view of probe tool used for
friction stir spot welding
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Fig. 3 Apparatus for friction stir spot welding
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Table 2 Joining condition for FSSW of Mg alloy
(AZ31B-H24) sheets

Parameters Joining conditions

2,100, 2,700, 3,400

Rotation speed (rpm)

Plunge depth (mm) 1.8
%91 ’#J?J*’%J} <7}atd tﬂ(burr 91 ol i -
7. AR 4] 7oA B Alele] o]2olx)X] Plunge speed (mm/min) 3,6, 9, 12
Holding time (sec) 1
skt whH 2700, 3,400 rpme A%, AUEE)
Plunge speed (mm/min)
RPM
Face
2100
Cross
section
Face
2700
Cross
section
Face
3400
Cross
section
Fig. 4 Appearances of weld surface and cross-section after friction stir spot welding
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Fig. 7 Variation of vertical load applied and
temperature during FSSW of Mg-alloy

sheets at 3,400 rpm
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Fig. 10 Appearances of fracture surface after tensile-shear test of FSSWed specimens at each rotation

speed (rpm) of tool
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