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Micro-structure Refine Characteristics of 5B70 Al Alloy Sheet Welded
Joints by TIG Welding

TIAN Zhijie, LIU Yan, SHANG Aoshuang, DU Han, HAO Shuangxi
(Capital Aerospace Machinery Co., Ltd., Beijing, 100076)

Abstract: A 5B70 aluminum alloy sheet with 1.5 mm thickness is welded by tungsten inert gas (TIG) welding with 5B71 filler
wire. The micro-structure evolution and refinement characteristics of the welded joints are investigated. The research results indicated
that weld joints with excellent formation can be obtained by adopting reasonable welding parameters. The internal structure of the
weld seam shows that the weld zone is mainly composed of equiaxed crystals forming a cast structure, the size of the grain structure is
uneven, there are widely larger grains with a diameter of 40~50 um, as well as ultrafine grain areas with a diameter of about 20 um
which distributes in fine strips and small blocks. The area of the ultrafine grain region is obviously smaller than other areas. It mainly
distributes in the direction parallel to the fusion line, with a few distributed on the weld surface. Sc and Zr were used as modificator to
refine the grains. The Al,(Sc,Zr) second phase particles are precipitated in the welding pool during solidification. The function of such
particle is to form heterogeneous nucleation particles, reduce nucleation power and increase the number of crystal nuclei. The area
where Sc elements are enriched had a higher degree of grain refinement. The "undercooling” zone is formed along the front of the
solid-liquid boundary, which promotes the formation of equiaxed grains. It results in a higher degree of grain refinement, which size is
only about one half of other zones.
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Tab.1 Chemical composition (wt.%) of the 5B70 Al alloy and
5B71 filler wire

ENEI%
Mg Mn Sc Zr Cu Zn Al
5B70 | 6.17 | 039 | 0.23 0.13 <0.05 | <0.05 | &%
5B71 | 5.8~6.8 | 0.3 | 0.3~0.4 | 0.05~0.15 | <0.05 | <0.05 | &+ &
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Fig.1 The internal macro-structure of welded joint
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