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Table 1 Parameter of single step deformation and aging of

TB17

Strain

" rate/s”! Strain Aging parameter
1 0.01 0.105 (500 'C, 8 h)
(250 °C, 0.5 h), (350 'C, 0.5 h),
2 0.01 0.22
(500 °C, 8 h)
3 0.1 0.105 (500 'C, 8 h)
(250 °C, 0.5 h), (350 'C, 0.5 h),
4 0.1 0.22
(500 'C, 8 h)
5 0.01 0.325 Without
6 0.01  0.22+0.105 (350 'C, 0.5 h)

B 1 TB17 JFHHZ
Fig. 1 Original microstructure of TB17
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Fig. 2 XRD pattern of TB17 titanium alloy with different

strain
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Fig. 3 SEM images of TB17 titanium alloy in room
temperature deformation and subsequent aging treatment:
(a) Slip band in room temperature deformation; (b) Twin
crystal in room temperature deformation; (c) Deformation-

induced martensite in room temperature deformation
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Fig. 4 XRD pattern with different aging conditions after
deformation of TB17
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Fig. 5 SEM iage of isothermal martensite precipitated in
(350 °C, 0.5 h) aging process
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Fig. 6 SEM images of deformed TB17 titanium alloy after
aging treatment at 500 ‘C for 8 h: (a) Needle-like a phase; (b) o

phase appears phenomenon of connected to line
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Fig. 7 Stress—strain curve of TB17 titanium alloy with

different strain rates in room temperature deformation
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Fig. 8 Stress—strain curves of TB17 titanium alloy under

single step deformation and two-step deformation with aging
treatment deformation: (a) Single step deformation and
two-step deformation with aging treatments; (b) Spilt image of

two-step deformation
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Room temperature deformation and aging precipitation behavior of
TB17 titanium alloy

LIU Hong-xiaol, DONG Hong-bol, WANG Zhe-xin', CAI Zengl, ZHU Zhi-shou®

(1. School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China;
2. Aviation Key Laboratory of Science and Technology on Advanced Titanium Alloys,
Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The room temperature deformation behavior of TB17 titanium alloy and the subsequent aging precipitation
behavior were studied in this work. After structure observation and XRD analysis, martensite phase was detected both in
room temperature deformation with a strain less than 0.22 and a low temperature aging process at 350 ‘C warmed for
0.5 h. Deformations induced martensite and isothermal martensite which are formed in room temperature deformation
and low temperature aging process, respectively, both belong to lath martensite and precipitated near grain boundaries,
the different is the latter one exhibits a parallel regular distribution, but the former one shows a little mess. As aging
temperature raises to 500 C, martensite decomposes, fine a phase precipitates along the deformation band, a mass of
needle-like a phase staggers distribution in microstructure. During the step deformation test, isothermal martensite makes
an effect on resistance force reduction and a decrease in elasticity modulusin second-step deformation.

Key words: deformation induced martensite; isothermal martensite; low temperature aging; elasticity modulus
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