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Friction Stir Welding in Extrusion Aluminum Carbody of HEMU-400X
(Highspeed EMU-400km/h eXperiment)
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ABSTRACT

Since its invention at TWI in 1991, Friction Stir Welding (FSW) has become a major joining process in
the aerospace, railway and ship building industries especially in the fabrication of aluminium alloys. In an
attempt to optimize the friction stir welding process of Al alloys for extrusion Aluminium carbody of
HEMU-400X (Extrusion Aluminum 6xxx series), effects of joining parameters such as tool rotating speed,
plunging depth and dwelling time on the weld joints properties were evaluated.
Experimental tests were carried out for butt joined Al plates. A wide range of joining conditions could be
applied to join Al alloys for Extrusion Aluminum 6xxx series without defects in the weld zone except for
certain welding conditions with an insufficient heat input. The microstructures of welds have
dynamic-recrystallized grain similar to stir zone in FSW weld. For sound joints without defects, at the
rotation speed of 700 rpm with different welding speeds, the tensile strengths of the Stir Zone(SZ) were
almost the same, 80% of those of the base metal. (JIS Z 2201)
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Table 1. Chemical compositions and mechanical properties of A6005

Material Si Fe Cu Mn Mg Cr 7n Ti Al
% 0.78 0.13 0.01 0.16 0.5 0.1 0.03 0.02 Remainder
Tensile Strength (MPa) Yield Strength (MPa) Elongation (%)
AB005A T6
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Fig. 3 The optical microstructure of FSW joint

(A: base metal, B: HAZ, C: TMAZ, D: Kissing bond)
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