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Study on the Microstructure and Mechanical Properties of TC4
Titanium Alloy T-joint by Dual Laser Welding
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Abstract: A dual beam welding process experiment was conducted on the TC4 titanium alloy T-joint with a combination of
1.5 mm to 2 mm. The metallographic structure of the joint was observed, and the tensile and bending properties of the joint
were tested. The results show that due to the influence of different welding thermal cycles, the microstructure area of the tita-
nium alloy joint welded by dual beam laser can be divided into three parts: the base metal area, the heat affected area, and
the weld seam area. The weld seam is mainly a basket like structure, with a small amount of needle like structure in the inter-
section area of the upper heat affected area o' Appearance and Primacy o The intersection area of the lower heat affected
zone is o Equal axis organization. The mechanical properties of the joint show that the tensile strength is equivalent to that
of the base material, with an average bending angle of 33.1°. Finally, the welding of typical components was completed, and
the internal quality of the joint was free of defects such as cracks and pores.
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Table 1 Chemical Composition of TC4 (wt. %)

Al VvV Fe C N H O Si Ti
59 42 <025 0.028 0.0042 0.0011 0.00395 <0.026 ¥kt

Fig.1 Microstructure of TC4
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Fig.2 Sample cutting location and dimensions
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Fig. 4 Microstructure of the welded area
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Fig.5 Microstructure morphology of different zones in HAZ
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Table 2 Mechanical Property Test Values of the Joint

ha=2 Fir {43 )%/ MPa Jif IR )%/ MPa /()

1 1009 966 33.1

2 1001 962 30.2

3 993 957 32.6

4 988 959 31.8

5 1006 964 34.8

6 1011 969 35.8
Ty 1001 963 33.1

6 MR Rk

Fig. 6 Fracture sample for mechanical property test of joint
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Fig. 7 Typical witness
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Fig. 8 X-ray film of welded joint
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