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Fig.1 Microstructure characterization of the pre-alloyed spherical powders of CT1400: (a) SEM image; (b) EBSD image quality (IQ) map;
(c) EBSD phase map; (d) grain boundary map; (e) inverse pole figure (IPF) map; (f) grain size distribution of the pre-alloyed
powders counted by EBSD
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Fig.2 Microstructures of powder metallurgy (PM) CT1400 fabricated at different temperatures: (a) 920 C, (b) 890 C, (c) 860 C, and
(d) 830 C
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Fig.3 TEM microstructures (a, b) and SAED patterns of « (c) and g (d) phase of powder metallurgy (PM) CT1400 fabricated at 920 'C
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Fig.4 EBSD images quality (1Q) maps+grain boundary maps of powder metallurgy (PM) CT1400 fabricated at different temperatures:

(a) 920 °C, (b) 890 °C, (c) 860 °C, and (d) 830 C
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Fig.5 EBSD recrystallization maps of powder metallurgy (PM) CT1400 fabricated at different temperatures: (a) 920 C, (b) 890 C,
(c) 860 C, and (d) 830 'C
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Microstructure and Mechanical Properties of Novel Ti-Al-V-Zr-Mo-Nb Cryogenic
Titanium Alloy

Lu Zichuan®, Sun Yachao®, Yao Caogen®, Li Shenggang®, Hou Zhimin?, Zhang Xuhu', Ji Wei', Zhang Haiyang®
(1. Aerospace Research Institute of Materials and Processing Technology, Beijing 100076, China)
(2. Western Titanium Technology Co., Ltd, Xi’an 710201, China)

Abstract: A novel near a-type powder metallurgy Ti-Al-V-Zr-Mo-Nb cryogenic titanium alloy (CT1400) was designed and fabricated. The
microstructure characterization, room temperature and cryogenic mechanical properties and deformation behavior were investigated. The
results indicate that the CT1400 mainly consists of lamellar o, equiaxed « and a few of lamellar g, and the volume fraction of equiaxed a
formed by dynamic recrystallization process increases with the increasing of fabrication temperature. The sample fabricated at 920 C
displays optimal room temperature and cryogenic mechanical properties resulting from the most sufficient dynamic recrystallization
process. Furthermore, CT1400 shows a mixed dislocation slipping and twinning deformation behavior at cryogenic temperature of 20 K,
and the twinning deformation could improve the plastic deformation capacity of CT1400 via coordinating dislocation slipping. Finally, the
dislocation strengthening effect induces the superior ultimate tensile strength under cryogenics temperature, and contributes to the
excellent coupling of strength and ductility of CT1400.
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