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Table 1 Chemical composition of powder («/%)
Chemical composition of TiH, powder
TiH, Fe Si C N (¢}
=99.7 <0.06 <0.01 <0.06 <0.02 <0.03 <0.10
Chemical composition of Nb powder
Nb Fe Si H C N (¢} Ni
=99.9 <0.01 <0.005 <0.005 <0.05 <0.4 <0.2 <0.005

Chemical composition of ZrH, powder

ZrH, Fe
=99.0 <0.20

<0.02

Cl Mg
<0.02 <0.1
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Fig.1 TGA curve of TiH, powder
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1600 Table 2 Volume shrinkage of sample

o 1200 Sample  p./% Po/% V,/em® V/om® V%
<

g 1# 63.62 91.7 1.2875 0.8119 36.9
<

é 800¢ 2# 63.93 92.2 1.3017 0.8204 37.0
(5]
[_1

400 - 3# 63.26 91 1.2936 0.8092 37.4

4# 63.24 92 1.2952 0.8124 37.3

00 1(')0 2(')0 3(‘)0 4(‘)0 . Note: p,—green density, p,—sample density, V;—compact size,

t/min
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Fig.3 Sintering curve in vacuum
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Vy—sample volume, V—volume shrinkage of sample
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Fig.4 OM images of sintering blank microstructures by different magnification
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K5 Ti-13Nb-13Zr &4 SEM [ F Kt 3 43 17 ]
Fig.5 SEM image (a) and EDS elemental map elements distribution of Ti-13M-13Zr (b): (¢) Ti, (d) Zr, (e) Nb
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Table 3 Lattice constant of Ti

Lattice constant/nm Atom site
Name Structure Space group
a b c X y z
a-Ti hep P63/mmc(194) 2.950 2.950 4.686 0.3333 0.6667 0.25
p-Ti bee Im-3m(229) 3.306 3.306 3.306 0 0 0
Fa4 Lr BIEEH
Table 4 Lattice constant of Zr
Lattice constant/nm Atom site
Name Structure Space group
a b c X y z
a-Zr hep P63/mmc(194) 3.232 3.232 5.148 0.3333 0.6667 0.25
p-Zrx bee Im-3m(229) 3.616 3.616 3.616 0 0 0




« 156 - Wifi & m kS TA %48 %
2000 - o
—Nb

L 1600} w7

% §- — BZr
2 1200+

g
g 2 soof
avde N
‘ 400 |
0
0 v o el
40 60 80

Ko BRI IR A2
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Fig.7 Allotropic transformation of Zr
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Fig.8 XRD pattern of Ti-13Nb-13Zr alloy
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Table 5 PDF standard card

Name 20/(°) I(f) (hkl)
38.387 25.9 002)
40.169 100.0 (ron
o-Ti
52.985 11.9 (102)
62.963 11.8 (110
36.511 100.0 (ron
56.939 14.5 (110
a-Zr
63.540 14.3 (103)
69.557 10.2 2010
38.481 100.0 (110
55.541 12.0 200)
L-Ti
69.605 17.0 210D
82.444 4.0 220
38.468 100.0 (110
55.534 13.7 (200)
Nb
69.581 23.3 210D
82.424 6.3 220
35.064 100.0 (110
50.430 14.9 200
p-Zr
62.901 26.3 210D
74.095 7.1 220
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Microstructure of Ti-13Nb-13Zr Alloy Prepared by Powder Metallurgy Method Using
TiH, as Raw Material

Wang Jingzhe'”, Zhang Jiamin"***, Yi Jianhong'***, Gan Guoyou'***, Liu Yichun"***
(1. Kunming University of Science and Technology, Kunming 650093, China)
(2. Key Laboratory of Advanced Materials in Rare & Precious and Nonferrous Metals, Ministry of Education, Kunming 650093, China)
(3. Key Laboratory of Advanced Materials of Yunnan Province, Kunming 650093, China)
(4. Kunming Key Laboratory of Advanced Materials in Rare & Precious and Nonferrous Metals, Kunming 650093, China)

Abstract: Based on dehydrogenation properties of titanium hydride and zirconium hydride, titanium hydride powder, niobium and
zirconium hydride powder were ball milled, die pressed and vacuum sintered combined with a powder metallurgy method, and then
Ti-13Nb-13Zr alloy was prepared. The sample was investigated by metallographic microscope, SEM and XRD. The result shows that
through this process, the relative density of sintered body is 92.2%. SEM result indicates that platelet o and platelet § exist in the alloy.
During the formation of the alloy, due to the f stable element niobium, the f-phase is still in the alloy after cooling. Analysis based on
XRD data reveals that the o-Ti and o-Zr are hcp structure while the §-Ti, Nb and f-Zr are bec structure.

Key words: TiH,; ZrH»; Ti-13Nb-13Zr; powder metal metallurgy
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