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Abstract

Microstructure and Mechanical Property of ATNO1 Aluminum Alloy Joints by
Fiber Laser-Variable Polarity TIG Hybrid Welding with Filler Wire

obtained. The microstructure, tensile
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Institute of Laser Engineering, Beijing University of Technology, Beijing 100124
welded with filler wire.

1, China
composed of fine-grained zone, columnar grains

characteristic and fracture morphology are examined. The research results indicate that these joints are mainly
50
fracture

and equiaxed dendrites

property

By the hybrid technique of fiber laser and variable polarity tungsten inert gas, A7NO01 aluminum alloy is
optical

After optimizing process parameters, joints with good formation and without defects are
welded joints is 320 MPa, around 75% of that of base metals

OCIS codes

and fatigue properties of these joints are investigated, and the fatigue-fracture
strength increases to 369 MPa, around 83% of that of base metal
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The fatigue limit of these joints is 115 MPa
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The average tensile strength of these as-
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After natural aging of 30 days
s. Fractures locate at the stress concentration zone
of the weld toe, and the fracture shows an obvious dimple shape, which is the unique characteristic of ductil
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Table 1  Chemical compositions of A7NO1 aluminum alloy and ER5356 filler wire (mass fraction, %)

Zn Mg Si Mn Fe Cu Cr Ti \ Zr Al
A7NO1  4.0~5.0 1.0~2.,0 <0.3 0.2~0.7 <0.35 <0.2 <0.3 <0.2 <0.1 <0.1 Bal.
ER5356  <<0.1 4.5~5.5 <0.25 0.05~0.2 <<0.4 <<0.1 0.05~0.2 0.06~0.20 — — Bal.

rolling direction

1 ATNOL fR & & =4 ML
Fig. 1 Three dimensional metallographic structure of A7N01 aluminum alloy
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Fig. 2 Schematic diagram of welding experimental setup
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Fig. 3 Tensile specimen size
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Fig. 4 Fatigue specimen size
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Fig. 5 (a) Surface morphology of weld; (b) X-ray inspection
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Fig. 6 Microstructures of hybrid welded joint. (a) Cross sectional morphology of weld; (b) upper part of fusion line;

(c¢) bottom part of fusion line; (d) upper part of weld center; (e) bottom part of weld center; (f) central part of weld
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Fig. 7 (a) As-welded TEM image; (b) local magnification of as-welded grain boundaries; (¢) TEM image after natural

aging of 30 days; (d) dislocation after natural aging of 30 days; (e) PFZ after natural
aging of 30 days; () EDS of as-welded precipitation
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Fig. 8 Tensile strength of base metal and welded joint
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Fig. 9 Tensile fracture of welded joint. (a) Cross section of fractured weld seam; (b) fracture morphology
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Fig. 10 S-N curve of hybrid welded joint
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Fig. 11 Metallographic analysis of specimen after fatigue crack. (a) Cross-sectional morphology of fatigue crack

of welded joint; (b) microstructure at crack initiation position; (c¢) microstructure at fatigue crack growth zone
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Fig. 12 SEM image of fatigue fracture morphology. (a) Fatigue crack initiation zone;

(b) fatigue crack growth zone; (c) transient zone
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