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Fig.1 Grain size distribution of hydrogenated TC21 alloy powder
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Tablel Powder characteristics of hydrogenated TC21 alloy
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0 249 2.69 0494 184 2.68 6.58 56.16 1.55
0.10 63.79 3.44 1.054 199 2.75 12.06 57.46 1.58
022 112.82 233 1.663 2.05 2.66 422 6575 1.71
0.39 7329 3.47 0.927 2.13 2.80 12.00 58.86 1.35
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Fig.2 SEM particle microstructure of hydrogenated TC21 alloy
powder: (a) 0%, (b) 0.10%, (c) 0.22%, and (d) 0.39%
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Fig.3 Pore morphology of TC21 alloy by die forming and
sintering using hydrogenated powder: (a) 0%, (b) 0.10%,
(c) 0.22%, and (d) 0.39%
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Fig.4 Product density of TC21 alloy by die forming and

sintering using hydrogenated powder
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Fig.5 Metallographs of TC21 alloy by die forming and sintering
using hydrogenated powder: (a) 0%, (b) 0.10%, (c) 0.22%,

and (d) 0.39%
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Fig.6 Microstructure SEM of TC21 alloy by die forming and
sintering using hydrogenated powder: (a) 0%, (b) 0.10%,
(¢)0.22%, and (d) 0.39%
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Fig.7 SEM images of TC21 alloy by die forming, sintering and
annealing using hydrogenated powder: (a) 0%, (b) 0.10%,
(c) 0.22%, and (d) 0.39%
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Fig.8 Compression strength (o.) and compressive yield strength
(002c) of TC21 alloy by die forming, sintering and

annealing using hydrogenated powder
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Fig.9 XRD patterns of TC21 alloy by die forming, sintering and

annealing using hydrogenated powder
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Microstructure and Properties of Die Forming and Sintering of
Hydrogenated TC21 Alloy Powder

TianYaqiang', Hou Hongliang®, Ren Xueping'
(1. University of Science and Technology Beijing, Beijing 100083, China)

(2. Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)
Abstract: The effect of hydrogenation on the microstructure and properties of TC21 alloy by die forming and sintering using
hydrogenated powder to produce titanium alloy was researched by means of the room-temperature die forming and sintering in a
protection atmosphere. The results show that the TC21 titanium sintered body using hydrogenated powder with hydrogen content of 0.39
wt% by die forming and sintering has a thinner microstructure and higher density, compression strength and compressive yield strength
than the others. With hydrogen content increasing, the sheet microstructure gets thinner and finer and the grain size becomes smaller and
homogeneous with safe hydrogen content. As a conclusion, the hydrogen content of 0.39wt% is the best for the TC21 titanium alloy
sintered body according to the density and mechanical property.
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