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Fig.1 Optical micrograph of the TC16 alloys
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Table 1 Chemical composition of the TC16 bar («/%)

Al Mo \Y C Fe

Zr 0 N H Ti

3.13 507 464 0.021 <0.05 <0.05

<0.08 0.12 0.01 0.0014  Bal.
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Fig.2 Optical micrographs of the hydrogenated TC16 titanium alloys after quenching at the phase transformation temperatures:
(a) 0.00%/870 °C, (a’) 0.00%/875 C; (b) 0.30%/725 °C, (b’) 0.30%/730 °C; (c) 0.74%/720 C, (c') 0.74%/725 ‘C
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Fig.3 Relation of the phase transformation temperatures of TC16

titanium alloys to the hydrogen content
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Fig.4 Optical microstructures of hydrogenated TC16 alloy with different hydrogen contents after quenching:

(a) 0.00%, (b) 0.216%, and (c) 0.829%
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Fig.5 True stress-true stain curves of the static compression tests with different deformation velocities:

(a) 0.3 mm/min, (b) 3.0 mm/min, (c) 30 mm/min, and (d) 300 mm/min
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Fig.6 Relation of the limit deformation rate to hydrogen content

under various compression velocities
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Fig.7 Magnetic cold heading sample of hydrogenated
0.65% TC16 alloy
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Fig.8 Relation of the deformation rate to voltage for

hydrogenated 0.65% TC16 alloy
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Fig.9 Cold heading TM5 supporting-plate nuts with different

hydrogen contents
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Microstructure and Deformation Behavior of Hydrogenated TC16 Titanium Alloy

Han Yujie'?, Wang Yaoqi'??3, Hou Hongliang™??, Xu Yanjin'??3
(1. Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)
(2. Aeronautical Key Laboratory for Plastic Forming Technology, Beijing 100024, China)
(3. Beijing Key Laboratory of Digital Forming Technology and Equipment, Beijing 100024, China)

Abstract: TC16 titanium alloys with different hydrogen contents were obtained using a hydrogenating treatment. Effects of the hydrogen
content on phase transformation temperatures of TC16 titanium alloys were investigated by a continuous heating method. Microstructures
of hydrogenated TC16 titanium alloys were studied using OM, deformation behaviours were studied using quasi-static compression tests,
and the deformation behaviours at high strain rates were investigated using magnetic cold heading. The results show that phase
transformation temperature of TC16 titanium alloy decreases with the increasing of hydrogen content. When the hydrogen amount reaches
0.3 wt%, the phase transformation temperature decreases by about 150 <C. Microstructures of hydrogenated TC16 titanium alloy changes
as well, martensite phase occurs for low hydrogen content, while equal-axial g phase for high hydrogen quantity. Deformation velocity
sensitivity of hydrogenated TC16 titanium alloy increases. With the increasing of deformation velocity, the formability is improved, the
limit compression deformation is greater than 86% at a high strain rate. Layer board nuts with perfect surfaces are prepared by cold
up-setting tests, and the deformation behaviour is validated.
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