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Abstract: Liquid aluminum enters the crystallizer wheel until completely solidified to form solidification angle,
which is directly related to the formation of shrinkage defects in the casting billet. The solidification process of
casting ingot of ER5356 aluminum alloy welding wire was analyzed. The casting process parameters that affect the
size of solidification angle were optimized through numerical simulation to obtain appropriate solidification angle
and inhibit the formation of porosity. X-ray flaw detector and normal temperature tensile equipment were em-
ployed to inspect the quality and performance of optimized finished welding wire. The results indicate that the re-
duction of casting speed can reduce the solidification angle of the casting ingot with constant casting parameters,
which is beneficial to inhibit the formation of porosity and reduce the defects of center. With the casting speed of
1.15~1.20 t/h, pouring temperature of 690~700 C, cooling water volume of 9~10 m’/h, and solidification an-
gle of 65 °~56 °, the porosity of casting ingot is completely suppressed without defect in the center of welding
wire. Meanwhile, the porosity of welded joint reaches mininum value and the tensile strength of welded joints
reach the maximum value, which are less than 0.43% and 282.13 ~283.38 MPa, respectively, meeting the re-
quirements of GB/T32181-2015 for tensile strength of welded joint (=275 MPa).
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in simulation region
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Fig.2 Variation curves of different parameters with temperature
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Tab.2 Variation of viscosity with solid fraction
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Fig.4 Comparison cruves of measured and simulated
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Fig.7 Temperature distribution of casting billet with

different casting speeds
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Tab.3 Casting parameters and solidification data of 5356 alloy
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%i 5 (t«h ) JRE/C (m® « h™1) WE /mm (@)

1 1.37 690~700 9~10 40.2 97

2 1.30 690~700 9~10 34.3 85

3 1.20 690~700 9~10 25.1 65

4 1.15 690~700 9~10 21.3 56
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Fig.10 Corrosion microstructure of 5356 casting ingot at center position with different casting speeds
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Tab.4 Mechanical properties of ER5356 Al alloy welding wire

WL gy AEPHEEE/(te b BRI /MPa KR/ %
1 1.37 473 5.7
2 1.30 486 6.2
3 1.20 504 6.9
4 1.15 503 6.5
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504 MPa, ffi £ % H 6.5% ~6.9% ., 445 & i & H
1.30~1.37 t/h. S R AFAE G RN B AR 22 1 Jy 2 PE e
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Tab.5 Porosity of ER5356 welded joints

LGS ALE/ %
1 <0.78
2 <0.60
3 <0.30
4 <0.43
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Tab.6 Mechanical properties of ER5356 welded joints

Macro images and X-ray detection of the 3™ welded joint

Meesis  AEPEE/ (oo h D PUARE/MPa /%
1 1.37 269.25 8.9
2 1.30 276.91 10.8
3 1.20 282.13 11.0
4 1.15 283.38 11.2
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