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Friction Stir Spot Welding of Light Non Ferrous Metal for Automobile
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Fig. 1 Shpae of FSSW tool (a) TPT (Threaded Pin
Tool), (h) CT (Cylindrical Tool) and (c) CTP
(Cylindrical Tool with Projection) tools

Fig. 2 Cross—sectional macro images of FSSW joints
according to the tool geometry at selected tool
penetration depths: (a) TPT, (b) CT and (c)
CTP
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Fig. 4 Cross-sectional macrostructures of the welds:
FSSW-C (left) and FSSW-T (right). (A)
Magnified view of the hook geometry in region
I for FSSW-C welds. (al) and (a2) show
partial metallurgical bonding within region I at
the locations indicated. (B) Magnified view of
the hook geometry in region II for FSSW-T
welds. (bl) and (h2) show partial and complete
metallurgical bonding in region II at the
respective locations indicated
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Fig. 6 (a) TEM micrograph showing fine-grained a-Mg
in the stir zone of an AZ31 spot weld;
(b)Fine-grained a-Mg microstructure in the stir
zone of an AM60 spot weld. In each case, the
plunge rate was 25 mm/s, the tool rotational
speed was 3000 RPM and the dwell time was 4
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Fig. 7 (a) Penetration and cracking at grain boundary
regions in the stir zone in the location close to
its extremity; (b) Mgl7All12 film outlining a
grain boundary in the stir zone in the location
close to its extremity. In AZ91 spot welds
made using a tool rotational speed 3000 RPM
and a dwell time of 4 s and plunge rates of

(a) 25 mmy/s (b) 25 mm/s
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Fig. 8 Temperature and axial force output during spot
welding of (a) thixomolded AZ91, (b) wrought
AZ31 and (c) thixomolded AMG60. The tool
rotational speed was 3000 RPM for AZ91 and
A731, 2500RPM for AM60. The plunge rate was
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Fig. 9 Relation between the width of a plate- shaped film
of melted eutectic and the dissolution time when
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assumed
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