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Effects of a Seam Weld on a High Temperature Deformation Behavior
in an Extruded 6NO1 Aluminum Alloy’

Shinya Yasuda™*, Ken Atsuta™**, Satoshi Wakaguri®***, Koji Ichitani*** and Akira Hibino*****

An aluminum alloy hollow extrusion made with a porthole-die has a few seam welds. It is known that the
deformation behavior of a weld region is different from that of a non-weld region at room temperature. In
the present study, the influence of a seam weld on the high temperature deformation of a 6NO1 aluminum
alloy extrusion bar was investigated. The elongation of the alloy with the seam weld was significantly
lower than that of the alloy without the weld. This was because the alloy with the seam weld started
local necking at a very early stage of deformation. An orientation analysis with an electron backscatter
diffraction suggested that a difference in recrystallization texture between the weld and the non-weld
regions would accelerate the start of a local necking.
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Table 1 Chemical compositions of the alloy used.
mass%)

Alloy | Mg Si Fe Cu Mn Cr Al
6NO1 | 0.68 0.58 0.20 0.12 0.06 0.06 bal.
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Fig. 1 The shape for the high temperature tensile test
specimen.
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Fig. 2 The nominal stress versus nominal strain curves
of the weld specimen and the non-weld specimen
from the high temperature tensile tests.
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Fig. 3 The measured thickness distribution of the weld specimen and the non-weld
specimen along the tensile direction at nominal strain of 20%, 40% and 60%.
The photo shows the weld specimen after the fracture.
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Fig. 4 Optical micrograph of cross section perpendicular
to the extrusion direction.
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Fig. 5 SEM images around the weld specimen and the
non-weld specimen.
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Fig. 6 The dominant element maps of the weld specimen by EPMA analysis.
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Fig. 7 Vickers hardness of the weld specimen before the
high temperature tensile test.
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Fig. 8 IPF maps of the weld specimen before the high
temperature tensile test.
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Fig. 9 ODFs at the weld region and the non-weld region.
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Fig. 10 The calculated values of the Taylor factor for
the crystal orientation of {100{<001>, {011}<100>,
{012{<011>, and {011}<3-1 1>.
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Fig. 11 The Taylor factor map of the weld specimen
before the high temperature tensile test.
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