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Control of Microstructure and Property of Pulse Laser

Welded Joint of Magnesium/ Titanium Alloy
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College of Materials Science and Engineering, Jilin University, Changchun, Jilin 130022, China

Abstract The butt-joint laser welding of magnesium and titanium alloys is achieved by shifting laser pulses on the
magnesium side and adding copper interlayers. The diffusion of elements and reaction characteristics at the interface
are investigated. Furthermore, the effect of the thickness of the copper interlayer on the microstructure and
mechanical properties of the joint is investigated. In addition, the primary causes of joint fractures are analyzed. The
results show that the copper interlayer improves the microstructure at the weld/titanium interface and increases the

content of Ti-Cu compounds near the interface. As the thickness of the copper interlayer increases, the thickness of

the Ti,Cu reaction layer at the interface also gradually increases and becomes continuous. Moreover, the fracture

position of the joint moves {from the interface reaction layer to the weld zone. When the thickness of the copper

interlayer reaches 30 um, the tensile strength of the joint reaches 121 MPa.
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Table 1 Chemical compositions of AZ31B magnesium alloy

Element Mg Al Zn Mn Si
Mass fraction /% Bal. 2.5-3.5 0.6-1.4 0.2-1.0 0.08

2 Ti-6AlV KA &2y
Table 2 Chemical compositions of Ti-6Al-4V titanium alloy

Element Ti Al \Y% Fe 0
Mass fraction /% Bal. 5.6-6.8 3.5-4.5 0.3 0.2
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Fig. 1 Schematic of welding process
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Fig. 2 Shape and size of tensile specimen
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Fig. 3 Cross-sections of weld before and after adding copper interlayer. (a) Before adding; (b) after adding
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Fig. 4 Tensile strength of joint as a function of

thickness of copper interlayer
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Fig. 5 Micro-morphology of Mg/ Ti welded joint after adding 10-pm-thick copper interlayer. (a) Cross section of joint;

(b) interface area; (c) enlarged view of dotted box in Fig. 5(b); (d) results of EDS line scanning
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Table 3 Results of EDS analysis at different positions

Atomic fraction /%

Location

Possible phase

Mg Ti Cu Al A%
P1 94.97 - 3.13 1.90 - Mg, Cu+aMg
) 87.36 - 7.10 5.53 - Mg, (Cu, AD +aMg
P3 - 80.21 8.03 8.05 3.71 Ti, Cu+toTi
P4 74.07 15.88 7.71 2.34 - Ti, Cu+ aMg
P5 86.59 - 10.06 3.36 - Mg, Cu+aMg
P6 1.30 57.47 28.80 10.09 2.34 Ti, Cu
P7 64.43 8.04 21.95 5.34 0.33 Mg, Cu
P8 73.39 - 18.21 8.40 - Mg Cu+ Mg, Al
P9 86.09 0.39 11.51 2.01 - Mg, Cu+ a-Mg
P10 29.92 38.25 25.24 4.88 1.71 Ti, Cut Mg, Cu
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Fig. 6 Micro-morphology of Mg/Ti welded joint after adding 20-pum-thick copper interlayer.

(a) Interface area; (b) enlarged view of dotted box in Fig. 6(a); (c) results of EDS line scanning
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Fig. 8 Micro-morphology of Mg/Ti welded joint after adding 30-pum-thick copper interlayer.

(a) Interface area; (b) enlarged view of dotted box in Fig. 8(a); (c) results of EDS line scanning
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Fig. 9 Micro-morphology of Mg/Ti welded joint after adding 50-pm-thick copper interlayer.

(a) Interface area; (b) enlarged view of dotted box in Fig. 9(a); (c) results of EDS line scanning
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