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Table 1 Scheme of the heat treatment experiments / B
Heat treatment Scheme 1)
1060 ,2h0OQ
Solid-solution/ 1060 ,2hAC 850 800
continuous cooling 1060 ,2hFC 0.7 pmx4 pm 0.5 pmx2
1060 , 2 h/0OQ pum
Solid-solution/quenching 850 ,24 h/AC 70% o
aging 1060 2 h/OQ ’ 2
800 ,24 h/AC
Note: OQ—Oil quenching;

AC—Air cooling; FC—Furnace cooling
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Fig.3 Microstructures of alloys after 1060 , 2 h solid solution treatment plus continuous cooling treatment: (a) OQ, (b) AC, and (c) FC
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Ti3Al Testi
3 Heat treatment eshng ow/MPa oo2/MPa ds5/% w/%
B2 temp./
RT 1095 910 13.0 155
TTT 5 B2—0O 1060 ,2h/AC
650 815 645 32.0 63.0
0 RT 835 575 85 9.0
1060 ,2h/FC
650 635 440 27.0 48.0
1) 1060 , 2 h/OQ+ RT 1080 895 9.5 120
850 ,24 h/AC 650 800 635 18.0 42.0
/ 1060 , 2 h/OQ+ RT 1180 990 8.0 115

800 , 24 h/AC 650 900 750 13.0 25.0
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Control of Duplex-Microstructure and Its Effect on Mechanical Properties of
Ti-23Al-17Nb Alloys

Zhang Jianwei', Zhang Haishen’, Zhang Xuecheng’, Liang Xiaobo', Cheng Yunjun', Li Shigiong'
(1. General Iron and Steal Research Institute, Beijing 100081, China)
(2. Fushun Special Steel Co., Ltd., Fushun 113001, China)

Abstract: The detailed microstructure characteristics and the formation regulation of the duplex microstructure of Ti-23Al1-17Nb (at%)
alloys under different heat treatment conditions were studied. The effects of detailed microstructure characteristics on the mechanical
properties of alloys were also investigated. The approaches to improve the both tensile and endurance properties at elevated temperature
were discussed. The results indicate that for the alloys forged in (a;+B2) phase field, the duplex microstructure can be obtained either by
treatment of solution in (ay+B2) field and oil quenching plus aging in (a,+B2+0) field. The volume fraction, size and distribution pattern
of O phase laths can be controlled well. The relatively lower aging temperature is of benefit to form the finer and more random
distribution of O phase laths. Increasing the volume fractions of O phase laths can improve the endurance properties at elevated
temperature but decrease the room-temperature elongation in the case of similar sizes and same percent content (15%-20%) as equiaxed a»
particles, while the finer sizes of O phase laths can increase the tensile properties both at room and elevated temperatures, but decrease the
endurance properties. The optimum matching of tensile strength, elongation and endurance properties of the alloys at elevated temperature
can be obtained by the heat treatment of 1060 °C solution and oil quenching plus 850 °C aging.
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