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Table 1 Chemical composition of Ti64 base metal and Ti-Al-Cr-Mo-Zr welding wire (o/%)

Sample C Fe Al N O v Zr Cr Mo Ti
Ti64 base metal 0.032 0.130 6.100 0.0090 0.0010 0.160 3.910 - - - Bal.
Ti-Al-Cr-Mo-Zr

0.011 0.015 4.020 0.0057 0.0039 0.110 0.001 1.550 3.060 3.220 Bal.

welding wire
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Fig.l Diagram of welding process
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Table 2 Welding parameters
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Fig.3 Diagrams of liquid bridge transition process (a) and droplet force analysis (b)
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Fig.4 Macroscopic morphologies of welded joint: (a) cross section; (b) front view; (c) back view
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Fig.6 IPF map (a), grain size distribution statistics (b) and pole figures (c) of welded seam



< 152. W] B RS TR

554 3%

Relative Frequency/%

0.10

{0001}<1120>
0.08}

0.06

0.04

nnnmnHHHﬂWHHHﬂmmm NHHWMHHHW Al

0'0%.0 0 0.2 0.3 0.4 0.5
Schmid Factor

7 MR X IR KAM ]t 2% e LA 7 g v IR S 18
Fig.7 KAM diagram (a), Schmid factor distribution (b) and reverse polar diagram (c) of welded seam
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Table 3 Results of mechanical property test of welded joints

Tensile strength, R _/MPa Elongation, 4/%

Impact toughness at room temperature, KV,/J
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Fig.9 Fracture morphologies of welded joints after tension
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Microstructure and Properties of Laser Welded Joints of New Ti-Al-Cr-Mo-Zr Titanium
Alloy Welding Wire

Fang Naiwen'?, Feng Zhigiang”, Wu Pengbo', Huang Ruisheng', Luo Jiutian’, Li Quan’, Xin Guosong’
(1. Harbin Welding Institute Limited Company, Harbin 150028, China)
(2. Beibu Gulf University, Qinzhou 535011, China)
(3. Juli New Material Technology (Rizhao) Co. , Ltd, Rizhao 276826, China)

Abstract: Titanium alloy solid welding wire was developed by optimizing the synergistic mechanism of Cr-Mo-Zr. The liquid bridge transition
with uniform droplet stress and stable droplet transition was selected for laser wire filling welding. Finally, the high quality welding of 20 mm
thick Ti64 titanium alloy plate was realized. Results show that Ti-Al-Cr-Mo-Zr titanium alloy solid welding wire has enough stiffness and
relaxation, which provides a guarantee for the accurate alignment between the beam and the welding wire, and stable wire feed during the
subsequent laser wire filling welding. In the welded seam, the proportion of large-angle grain boundaries greater than 10° is 97.8%, the
geometrically necessary dislocation density is low, and the proportion of small size grains is relatively large. The overall orientation of the welded
seam is not strong, the texture is not obvious and the distribution is random, and the maximum multiples of uniform distribution is only 12.66. The
average tensile strength of welded joints is 901 MPa, the average elongation is 21%, and the impact toughness at room temperature ranges from
29 J to 33 J. The self-developed and designed Ti-Al-Cr-Mo-Zr titanium alloy solid welding wire plays an important role in obtaining welded joints
with synergistic optimization of strength and plasticity-toughness, and provides basic technical support for the long-term safe service of titanium
alloy welding structures.
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