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Study on improving mechanical properties of the welds by filling magnesium
powder during laser welding 5052 aluminum alloy

70U Yu-feng' , JIN Xiang-zhong' ,HE Yi-ning” , ZHANG Hong-gui' , YANG Hong-liang'
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410082, China; 2. School of Material Science & Engineering, Shandong University, Ji’ nan 250061 , China)

Abstract: Magnesium is an important strengthening alloying element in aluminum alloy, the burning loss of which will
greatly reduce such mechanical property of the welds as the tensile strength during laser lap welding of aluminum alloy. In
order to eliminate the negative effect of the burning loss of magnesium on mechanical property of the welds, filling
magnesium powder is adopted filled in laser welding aluminum alloy. The contents of magnesium in the welds were
measured both in the vertical and horizontal directions, and the effect of welding velocity on the burning loss of magnesium
was experimentally studied. Then, the tensile strength of the welds was tested. Compared after comparing the tensile
strength of the welds under different magnesium contents, the relationship between the content of magnesium element of the
welds and tensile strength was studied. The results show that the reduction of magnesium content due to the burning loss of
magnesium can greatly affect the tensile strength of the welds, filling magnesium during laser welding can effectively
improve the tensile strength of the welds, the maximum of the improvement can reach to 36. 06% compared to those without
filling magnesium. When the mass fraction of the magnesium element in the welds is about 0. 026, the tensile strength of the
welds reaches the maximum. This study provides new theoretical basis and methods to improve the strength of aluminum
alloy laser welded joints.
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Table 1 The mass fraction of aluminum alloy 5052

w(Si) w(Fe) w(Cu)w(Mn) w(Mg)  w(Cr) w(Zn) w(Ti) w(Al)
0.0045 0.008 0.001 0.001 0.022 ~0.028 0.002 0.001 0.001 surplus
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Fig. 1 Method of filling magnesium powder and welding schematic dia-
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Fig.2 Dimension of tensile specimen
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Fig.3 Tensile strength variation with the welding velocity
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Table 2 Tensile strength of weld specimen with filled magnesium and the

tensile strength increase rate/MPa

0 1 2 3 4 5
60mm/s 124.28 135.30 156.62 169.10 144.57  99.63
Ao 8.87% 26.02% 36.06% 16.32% -19.83%
70mm/s 136.50 147.35 164.53 161.31 150.47 138.17
Ao 7.95% 20.53% 18.18% 10.23% 1.12%
80mm/s 145.26 150.80 153.59 164.27 149.92  83.48
Ao 3.81% 5.73% 13.09% 3.21% -42.53%
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Table 3 The average content of magnesium in weld seam in the vertical

direction and horizontal direction( mass fraction)

hoy ho hyy hy by, hy
60mm/s 0.0194 0.0209 0.0208 0.0223 0.0235 0.0249
70mm/s 0.0210 0.0215 0.0222 0.0234 0.0260 0.0274
80mm/s 0.0223 0.0228 0.0242 0.0259 0.0257 0.0264

hay ha, hyy hyy hs, hs,
60mm/s 0.0262 0.0276 0.0316 0.0331 0.0346 0.0355
70mm/s 0.0270 0.0281 0.0298 0.0310 0.0321 0.0332
80mm/s 0.0261 0.0275 0.0301 0.0313 0.0360 0.0366
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Fig.5 Scanned drawing of magnesium content distribution in the welds

at the welding velocity of 60mm/s,70mm/s and 80mm/s
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Fig. 6 Scanned drawing of magnesium content distribution in the weld-

ing seam welded with filling magnesium powder and the effect are

best at the velocity of 60mm/s,70mm/s and 80mm/s
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Fig.7 Trend graph of magnesium content distribution in the weld at the
welding velocity of 60mm/s,70mm/s and 80mm/s
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Fig.8 Trend graph of magnesium content distribution in the welding
seam welded with filling magnesium powder and the effect are
best at the velocity of 60mm/s,70mm/s and 80mm /s
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Table 4 Magnesium content in the weld joints and the tensile strength of

the joint

w(Mg) 0.0194 0.0208 0.021 0.0222 0.0223 0.0235
tensile strength o 124.28 135.3  136.5 147.35 145.26 156.62
w(Mg) 0.0242 0.0257 0.0260 0.0261 0.0262 0.0270
tensile strength o 150.80 152.56 164.53 164.27 169.10 161.31
w(Mg) 0.0298 0.0301 0.0316 0.0321 0.0346 0.0360
tensile strength o 150.47 149.92 144.57 138.17 99.63  83.48
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Fig.9 The relationship between the magnesium content and the tensile

strength
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