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Effect of post-weld heat treatment on microstructure and mechanical
properties of electron beam welded joint of Ti,AINb based alloy
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Abstract: The effects of post-weld heat treatment on the microstructure and mechanical properties of electron beam
welded joints of Ti,AINDb based alloy were studied. The microstructure and fractographs were analyzed by OM and SEM.
The results show that during the aging process, the laths of O phase precipitate in B2 grains in fusion zone, while the
microstructure is transient microstructure from the basket-weave microstructure of near-HAZ to duplex microstructure of
far-HAZ. All ruptures take place at the weld joints during tensile test after aging treatment, and with the increase of aging
temperature, the strength decreases and ductility increases. When aged at 830 °C, the tensile strengths are 1 041 and 810
MPa, respectively, and the elongations are 6.5% both at room temperature and 650 ‘C, the welded joint has the best
combinations of the strength and ductility.
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Table 1 Chemical composition of Ti-22Al-24Nb-0.5Mo alloy
(mass fraction, %)
Al Nb Mo Ti (0] N H
994 40.6 084 Bal. 0.058 0.0094 0.0009
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Fig. 1 OM microstructure of Ti-22A1-24Nb-0.5Mo alloy
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Table 2 Heat treatment processes of Ti-22A1-24Nb-0.5Mo

alloy
trg%:alegn ¢ Temperature/ 'C Time/h Cooling
HT1 800 24 Air cooling
HT2 830 24 Air cooling
HT3 850 24 Air cooling
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Fig. 2 Microstructures of weld joint: (a) OM image of joint profile; (a) SEM images of fusion zone with 800 °C, 24 h, air cooling;

(c) SEM images of fusion zone with 830 °C, 24 h, air cooling; (d) SEM images of fusion zone with 850 °C, 24 h, air cooling
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Fig. 3 Microstructures of HAZ at 830 C: (a) Near-HAZ; (b) Far-HAZ
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Table 3 Tensile properties of weld joints in Ti-22AI1-24Nb-

0.5Mo alloy at room temperature
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Table 4 Tensile properties of weld joints in Ti-22A1-24Nb-
0.5Mo alloy at 650 ‘C

Condition Ultimate tensile ~ Elongation/ Failgd Condition Ultimate tensile Elongation/ Failgd
strnength/MPa % location strength/MPa % location

HT1 1091 2 Weld HT1 870 6.0 Weld
HT2 1 041 6.5 Weld HT2 810 6.5 Weld
HT3 1008 6.7 Weld HT3 788 7.0 Weld
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Fig. 4 SEM fractographs of tensile samples at room temprature for post-weld heat treated Ti-22A1-24Nb-0.5Mo alloy: (a), (b) 800
‘C, 24 h, air cooling; (¢), (d) 830 C, 24 h, air cooling; (¢), (f) 850 ‘C, 24 h, air cooling
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