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Abstract The metallurgical bonding and reliable joining of Mg/Ti dissimilar metals are restricted by their non—
reactive and immiscible characteristics. To overcome this problem, laser lap joining of Mg/Ti with addition of
Al interlayer is carried out. Well appearances are obtained by adjusting the welding parameters. Elemental
distribution across the interface and bonding mechanism are studied. The results indicate that wettability of
Mg/Ti is improved with the help of Al interlayer, and thus metallurgical bonding is accelerated. When the
thickness of Al interlayer is 50 wm, the shear force reaches 1010N/cm, which is 1.8 times as much as that
without Al interlayer. The interfacial microstructure indicates that AlTi; phase forms at the direct laser
irradiation zone, while « —Ti is at the zone around it at the interface. The second phases in the weld zone
increase with the increase of thickness of Al interlayer. The tensile— shear force decreases when network
structure is formed in the weld zone.
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Table 1 Chemical compositions of AZ31B magnesium alloy (mass fraction, %)

Element Al Zn Si Fe Mg
Content 2.5~3.5 0.5~1.5 0.10 0.005 Bal.

# 2 Ti6AL4V kG & b2 oy (Bt 75, %)

Table 2 Chemical compositions of Ti6Al4V titanium alloy (mass fraction, %)

Element Al v Fe C N H 0O Others Ti
Content 5.5~6.8 3.5~4.5 0.30 0.10 0.05 0.01 0.20 0.5 Bal.
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1 BEBR e ALZ RO R BT IR 1A
Fig.1 Schematic of laser welding—brazing process of Mg/Ti with Al interlayer
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Table 3 Welding parameters employed in the study
Number P /W V /(m/min)
1 1200 0.30
850 0.30
600 0.30
850 0.50
850 0.20

K2 SEFRETES . (a) 1518 (b) 2514 () 351F: (d) 4 514 (e) 551+
Fig.2 Appearances of laser welded—brazed Mg/Ti welded joints (a) No.1; (b) No.2; (c) No.3; (d) No.4; (¢) No.5
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Fig.3 Typical cross section of laser welded—brazed Mg/Ti joint
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Fig.4 Relationship between the thickness of added Al interlayer and shear force
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Fig.5 Fracture location and surface of Mg/Ti welded joint. (a) Fracture location; (b) fracture surface
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without Al interlayer with Al interlayer
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Fig.6 Comparison of the interface added. (a) Without and (b) with Al interlayer
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Fig.7 Interfacial morphologies of Mg/Ti with different thicknesses of Al interlayer. (a) 0; (b) 50 wm; () 100 wm; (d) 200 wm
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Fig.8 Effect of localized heat on interfacial reaction of Mg/Ti. (a) Non—direct laser irridation zone; (b) direct laser irridation zone;

(c) elemental distribution
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Fig.9 Microstructure of weld with different thicknesses of Al interlayer. (a) 0; (b) 50 wm; (¢) 100 pm; (d) 200 pm
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Fig.10 Hardness distribution near the Mg/Ti interface
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Table 4 EDS analysis results of the second phases pointed in Fig.9 (atom fraction, %)

Location Mg Al Zn Mn
1 92.2 7.4 0.4 -
2 70.7 28.2 1.1 -
3 62.7 30.4 - 6.9
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Fig.11 Schematic of laser welding—brazing Mg/Ti dissimilar joint with Al interlayer
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