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Table 1

(mass fraction, %)

Chemical composition of MB8 magnesium alloy

Mn Ce Al Ni
1.5-2.5 0.15-0.35 0.3 0.01
Cu Si Fe Be Mg
0.05 0.15 0.05 0.02 Bal.

F2 MBS G AERE
Table 2 Mechanical properties of MB8 magnesium alloy

E/MPa Go_z/MPa ab/MPa /%

4.1x10* 146 255 12

3 o
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Fig. 1 Microstructure of MB8 magnesium alloy
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Fig. 2 Shapes and dimensions of butt joints (Unit: mm)
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Fig.3 Physical map of butt welded joints
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Table 3 Chemical composition of MB8 magnesium alloy

Toint Groove Welding  Welding  Welding
vpe type current, voltage, speed,
P P IA UV vi(mms™)
Butt joint  X-shaped  180—200 2024 0.05
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Fig. 4 HI-III type ultrasonic impact treatment equipment
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Fig. 5 Microstructures of MB8 magnesium alloy butt joint: (a)
WM-HAZ; (b) HAZ-BM
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Fig. 6 TEM bright field image of surface with UIT
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Fig. 7 Electron diffraction pattern of corresponding selected

area
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Fig. 8 TEM image of dislocation tangle, wall and sub-grain
of surface after UIT
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Fig. 9 Microstructures of deformation layer under different
impact parameters: (a) UIT-2 min; (b) UIT-4 min; (c) UIT-6
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Fig. 10 Microhardness distribution of welded joints under

different impact parameters
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Fig. 11  Principal stress contours of welded joint
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Table 4 Stress concentration coefficient of welded joints

under different impact parameters

Treatment status Stress concentration coefficient, K;

As-welded 1.470
UIT-2 min 1.365
UIT-4 min 1.311
UIT-6 min 1.293
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Fig. 12 Fracture position of butt joint
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Table 5 Mechanical properties of welded joints under different impact parameters

'Impac.t Sample No. Tensile strength/ Yield strength/ Elongation/  Average tensile  Average yield Averz.ige
time/min MPa MPa % strength /MPa  strength /MPa elongation/%

Al 111.45 65.87 13.8

0 A2 110.38 63.28 13.2 112.23 65.70 13.8
A3 114.86 67.94 14.4
Bl 137.57 75.62 16.2

2 B2 133.56 72.50 14.8 137.14 75.49 15.8
B3 140.29 78.35 16.5
Cl 146.07 81.23 16.4

4 C2 145.48 80.04 16.3 143.76 79.65 16.2
C3 139.73 77.68 15.9
D1 146.25 82.35 15.8

6 D2 149.30 84.67 17.3 149.50 84.33 17.1
D3 152.95 85.98 18.2
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Fig. 13 Tensile fracture morphologies of joints at different impact time: (a) As-welded; (b) UIT-2 min; (c) UIT-4 min; (d) UIT-6
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Fig. 14 Pore morphology of weld fracture surface
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Effect of ultrasonic impact on surface microstructures and
mechanical properties of MB8 magnesium alloy welded joint

WEI Kang, HE Bo-lin, YU Ying-xia

(College of Mechanical and Electrical Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: Surface treatment was carried out on the weld toe of MB8 magnesium alloy welded joint with HIJ-III type
ultrasonic impact treatment equipment. The surface microstructures and mechanical properties of MB8 magnesium alloy
welded joints treated by different impact parameters were investigated. The results indicate that, after ultrasonic impact
treatment, the primary coarse grains in the surface layer of weld toe and adjacent area turn into randomly oriented
nano-crystalline grains with explicit grain boundary. The stress concentration coefficients at weld toe reduce effectively.
The surface hardness and tensile strength of joints improve. The joints before and after ultrasonic impact fracture at the
weld toe with tensile failure mechanism of quasi-cleavage fracture. In the impact current of 1.2 A and impact time of 6
min, compared with untreated specimens, the stress concentration coefficients reduce by 12.04%, and the surface
maximum hardness and tensile strength of treated welded joints increase by 63.2% and 33.2%, respectively. The grain
refining of surface layers and the reduced stress concentration at weld toe are main factors which improve the mechanical
properties of MB8 magnesium alloy welded joints.

Key words: ultrasonic impact; welded joint; surface microstructure; tensile strength; grain refining
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