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Fig.1 Microstructure of the Ti-22Al-24Nb-0.5Mo sheet: (a) low

magnification overview and (b) high magnification image
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Fig.2 Microstructure of cross-section of Ti-22AI-24Nb-0.5Mo
EBW as-welded joint: (a) overview and (b) dendritic

microstructure of B, phase in the FZ
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Fig.3 EBW microstructure of cross-section after 850 °C/2 h/AC aging: (a) overview, (b) FZ, (c) HAZ, and (d) BM
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Fig.4 EBW microstructure of cross-section after 980 °C/2 h/AC + 850 °C/24 h/AC: (a) overview, (b) FZ, (c) HAZ, and (d) BM
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Table 1  Room temperature tensile properties of Ti-22Al-

24Nb-0.5Mo EBW

Fracture
Rpo2/MPa  Rn/MPa  Area red./% .
heat-treatment location

850°C/2h/AC _ 943 BM

Post-weld

935 985 2.0 BM
980°C/2h/AC+ 878 941 1.5 HAZ
850°C/24h/AC 884 991 5.0 FZ
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Fig.5 Room temperature tensile fracture surface of Ti-22Al-24Nb-
0.5Mo EBW: (a) 850 °C/2 h/AC and (b) 980 °C/2 h/AC+850
°Cl24 hIAC
# 2 Ti-22Al-24Nb-0.5Mo I #EREL SR R R 14 B2
Table 2 High temperature tensile properties of Ti-22Al-
24Nb-0.5Mo EBW

Post-weld Test Rpo.2/  Rm/  Area Fracture
heat-treatment temperature/°C MPa MPa red./% location
625 745 7.5 BM

650
o 625 725 14.0 Fz
850 "Cr2VAC 750 440 610 4.0 Fz
430 615 65 Fz
614 715 4.0 Fz
980 °C/2 h/AC+ 650 608 720 5.0 Fz
850 °C/24 h/AC 750 454 600 1.0 Fz

457 591 5.0 FZ

6 Ti-22A1-24Nb-0.5Mo #5 #5245 Sk i il B 141 7 11 T 551
Fig.6 High temperature tensile fracture surface of Ti-22Al-24Nb-
0.5Mo EBW: (a) 850°C/2 h/AC and (b) 980°C/2h/AC+
850°C/24h/AC
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Table 3 Creep rupture life of Ti-22AI-24Nb-0.5Mo EBW

Post-weld Test stress/ Life/h Fracture
heat-treatment MPa location
360 9.0 Fz
850°C/2h/AC
360 0.3 Fz
980°C/2h/AC+ 360 13.4 Fz
850°C/24h/AC 400 5.4 Fz
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Fig.7 650°C creep fracture surface of Ti-22Al-24Nb-0.5Mo EBW:
(a) 850°C/2 h/AC and (b) 980°C/2 h/AC+850°C/24 h/AC
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Microstructure and Mechanical Properties of Ti-22Al-24Nb-0.5Mo EBW

Chen Wei?, Chen Zhiyong? Zhao Tong®, Tang Zhenyun*
(1. Power Beam Processing Laboratory, Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The microstructure and mechanical properties of Ti-22Al-24Nb-0.5Mo electron beam weld was investigated. The FZ (fusion
zone) is composed of fully collunar B2 grains in the FZ center and the dentritic B2 grains on top and bottom of the weld. Their distribution
is symmetrical to the fusion line center. Two post-weld annealing schedules, namely 850°C/2 h/AC (aged) and 980°C/2 h+850°C/24 h/AC
(solution treat+aged, STA), have been carried out. The STA weld exhibits a coarser O phase than the aged weld in the FZ and the a, phase
reappears. The tensile strength at room temperature of the welds for these two annealing conditions are similar, while the aged weld is a
little stronger at high temperature. The creep rupture life of the STA weld is higher, and the fracture mode is intergranular for both aged
and STA welds.
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