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Characteristics of laser welding-brazing joint of
Al/Ti dissimilar alloys

NI Jia-ming, LI Li-qun, CHEN Yan-bin, FENG Xiao-song

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

Abstract: Laser welding-brazing (LWB) of Ti-6A1-4V and 5056Al was conducted using AlSi 12 filler metal. The
microstructure characteristics of LWB Al/Ti joints were analyzed by SEM, EDS, XRD and optical microscopy. The joint
strength was measured via tensile test. The results show that the joint has dual characteristics and can be divided into a
welding part on the aluminium side and a brazing part on the titanium side. An intermetallic compound layer forms at the
brazing interface between mixed seam metal and titanium. The intermetallic compound layer at interfacial top includes an
acicular Ti-Al-Si intermetallic layer and a continuous Ti-Al intermetallic layer near titanium alloy. The intermetallic
compound layer at interfacial bottom is thin and different from that at top. The average tensile strength of joints is 298.5
MPa. Fracture is prone to occur in the seam metal nearby brazing interface.
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Fig.1 Schematic diagram of laser welding-brazing process
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Fig.2 Cross section of Al/Ti joint
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Fig.3 Microstructure of Al/Ti joint: (a) Welding bondline; (b)

Brazing interface
&I E D)z

23 EREENKEY SEM B

X JREE G KA S R 2 A AT AR S i kA T 4
i, Hopras R 4 Pros. EFRSI g Ik
& R P 2 RAR T DL A3 Ay RS AT R BERA 1R 482 J 2 T
SEPRECZEIR I IBELLZ(A) 2 #0y . EEZE ATy K
FIEZOIRZ (B) A ) [ A B0 2 A AR R A 8 20Ik
JA(C), ELZEIERIFEEE/NT 10 pm.

N T Wi a B G R, HETRER e

g 18

B4 <&@ Y)E SEM K

Fig.4 SEM image of intermetallic compound layer
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Table 1 EDS analysis results of intermetallic compound

sublayers in different areas(mole fraction, %)

Sublayer Ti Al Si
A 21.31 64.31 10.88
B 37.95 49.36 05.31
o 61.19 28.07 01.84
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Fig.6 SEM images of intermetallic layers of the same brazing

interface in different positions: (a) Interfacial top; (b)

Interfacial bottom
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Fig.7 Tensile strength of LWB Al/Ti joints
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Fig.8 Morphology of fractured tensile testing sample
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