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Microstructure and high-temperature tensile properties of
TizAl alloys laser welding joint
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Abstract: The high-temperature and room-temperature tensile properties of Ti-24Al-17Nb (mole fraction, %) alloys laser
welding joints were investigated, and the microstructure and fracture of the joints were studied. The results indicate that
the microstructures of the welds are consisted of f/B2 with columnar crystals, the strength of the joints tensioned
transversely at room-temperature is almost same as that of the base metal, and the ductility reaches 25%. Cracks occur in
the base metal. During the high-temperature tension the cracks occur in the welds. After high-temperature tension, some
of the phase a, and phase B2 of the base metal and HAZ in joints turn to phase O, and phase B2 of the welds turn to phase
O. The phase changes bring about strain concentration, and induce fracture. The strength and ductility of the joints at high
temperature descend significantly. The fracture types of high-temperature tension joints are intergranular fracture and
cleavage fracture.
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Table 1  Chemical composition of Ti;Al alloy (mass

fraction, %)

Nb Al (0] N H Ti

30.62 12.98 0.054 0.004  0.0012 Bal.

F2 ThAl LI AR
Table 2 Mechanical properties of TizAl

Temperature o,/MPa 0y,/MPa 0/%
Room temperature” 960 750 6.5
650°C" 860 685 13.0
Room temperature” 893.3 793.3 40.0

1) Provided values; 2) Measured values
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Fig.1 Taking and size of tensile sample (unit: mm)
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Table 4 Experimental results of high-temperature tension and

room-temperature tension

Temperature/ P/ E/ oy/ 002/ o/
T W  (Jem') MPa  MPa %
y 2 000 800 918.8 725 25.75
2500 800 886.2 760 24.75
2 000 800 651.2 2.25
650
2500 800 716.2 1.875
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Fig.3 OM microstructures of joint (cross-section)
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Fig.4 XRD patterns of weld (longitudinal section): (a) Before high-temperature tension; (b) After high-temperature tension
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Fig.5 OM microstructures of joints after high-temperature
tension: (a) Base metal; (b) Fracture zone of tensile sample
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Fig.6 XRD patterns of base metal: (a) Before

high-temperature tension; (b) After high-temperature tension
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Fig.7 Morphologies of fractures (cracking at weld zone): (a)

Room-temperature tension; (b) High-temperature tension
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