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Interface characteristic and property of Ti/Al dissimilar alloys
joint with laser welding-brazing

CHEN Shu-hai, LI Li-qun, CHEN Yan-bin

(State Key Laboratory of Advanced Welding Production Technology, Harbin Institute of
Technology, Harbin 150001, China)

Abstract: With Al-Si eutectic filler wire, Al/Ti dissimilar alloys were joined by the laser welding-brazing process, and the
joints with the characters welding and brazing were gained. Due to the local heating of laser and the high cooling rate of
the welding seam, special morphology at the interface of titanium substrate and filler metal was found. The results
indicate that the maximum of the intermetallic compounds layer is less than 10 um. Moreover, the thickness and structure
of the interface layer at different positions of the same joint are various. At the top of the joint, the layer is thick and
presents serrated-shape; at the bottom, the thickness of the interface layer is less than 1um and exhibits lamellar-shape. In
addition, TiAl; is the main phase of the interface layer, which is a typical substitution solid solution of Ti(Si,Al;_)s.
Crack starts at the bottom of the joint and grows in the eutectic structure of the seam metal near the brazing interface. The
average tensile strength of the joint is up to 85% of that of the Al base metal.
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Fig.1 Schematic illustration of laser welding-brazing processing
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Fig.2 Microstructures of interface in titanium substrate: (a) Cross-section of jointing; (b)—(f) Magnified micrographs of regions

A-E indicated by circle in Fig.2(a).
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Fig.3 Line scanning results of interface.
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Table 1 EDS analysis of elements at location P in interface

(mole fraction, %)

Location Mg Al Si Ti \%
P 0.78 60.28 11.66 25.17 2.11
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Fig.4 XRD pattern of region B in Fig.2(a)
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Fig.5 Tensile strength of joint samples
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Fig.6 Fracture morphology of joining sample.
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Fig.7 Schematic illustration of fracture processing
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Fig.8 Fracture surface of region £
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Fig.9 Fracture surface of region D
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