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Table 1 Material ratio of raw powders

Sample No. n(BaCO;) n(Zr0y) n(YOys)
1" 0.48 0.47 0.05
2" 0.44 0.46 0.10
3" 0.41 0.44 0.15
4" 0.38 0.42 0.20
5" 0.35 0.40 0.25
6" 0.50 0.25 0.25
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Fig. 2 XRD patterns of powder samples 1°—6" after

synthesizing at 1200 ‘C
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Table 2 Grain composition of different ratio of pelletss

Sample x/%

No. Type Ba Zr Y o
. A 3773 3171 0.50 30.06
: B 6.28 3391 3421  25.60
. A 3934 30.68 0.98 29.00
2 B 5.04 30.04 31.69 33.23
. A 4345  31.66 1.01 23.88
3 B 7.27 36.02 3570  21.01
4 A 4990 3594 1.03 13.13
B 5.28 38.72 4056  15.44
5 A 39.40 3491 1.01 24.68
B 5.48 40.56 3472 19.25
6" B 3294  19.06 2098  27.02

24 HEERBNFRTEESIN
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YO s FEIRDE N a%- %M %, H. 3 Fhdiim
BEIR¥CH No 47 n(BaCO5):n(ZrO))>1, I T2 % &
T4 BaO(BaCOs 7 il £ ) F %, IHHE WA
(DF7Rs 45 n(BaCOs):n(Zr0y) <1, MUy 2255 L8 4%
Zr0, MELR % R, THRE AKX Q)FT7R. Hrh BaZrO;.
Y205+ ZrO, #1 BaO (W ER L% 5351l 0 6.23+ 5.01. 5.89
F15.98 g/em’,
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Fig.3 SEM photographs of pellets: (a) Sample 1% (b) Sample 2%; (c) Sample 3% (d) Sample 4%; (¢) Sample 5% (f) Sample 6*
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Fig. 4 XRD patterns of pellets surfaces
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Table 3 Density and Gibbs free energy of pellets

Theoretical Actual ) 0
Sample ) ) Relative  AGy759¢/
density/ density/ )
No. 4 L density/% MJ
(grem ™) (gem™)
1* 6.165 5.987 97.1 -2.290
2* 6.097 5.854 96.0 -2.312
3" 6.033 5.723 94.9 -2.322
4* 5.965 5.665 95.0 -2.332
5" 5.907 5.576 94.3 -2.340

25 AERAEHIRNRES T

TiNi A &SETE Y205 $54% BaZrO; 3R h 4 H1
FIIEA W S s WES aTLUEH, Aabiin
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S SRR S 0 AR5 TR Ak (1%) S 1 S A
UEI A 5 R S A S Al Ak R 4 HEA T SO 4121
3T

5 TiNi B fEHHR A AR 2O
Fig. 5 Macro picture of TiNi alloy cooled in crucible
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Fig. 6 SEM images and EDS pattern of interfacial layer: (a)

SEM image; (b) EDS pattern
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Microstructure evolution of Y,0; doped BaZrQO; and
its interface reaction with titanium melt

ZHOU Lu-hai', CHEN Guang-yao', LI Bao-tong', CHENG Zhi-wei’, ALI Wajid', LU Xiong-gang" 2, LI Chong-he'?

(1. State Key Laboratory of Advanced Special Steel, Shanghai Key Laboratory of Advanced Ferrometallurgy,
School of Materials Science and Engineering, Shanghai University, Shanghai 200072, China;
2 Shanghai Special Casting Engineering Technology Research Center, Shanghai 201605, China;
3. Sflyxgs. Chinaepu. Co., Ltd., Taicang 215400, China)

Abstract: Six ratios of Y,0;3 doped BaZrO; powder were prepared from BaCOs, ZrO, and Y,0; as raw materials by
solid reaction method at 1200 ‘C. Then, the pellets were fabricated by cold isostatic pressing and sintered at 1750 C.
The effect Y,O3 on the constituents of BaZrO; powder and microstructure evolution of BaZrO; pellets was studied by
using the X-ray diffraction (XRD) and scanning electron microscopy (SEM) combined with EDS. The results show that
the Y,03 doped BaZrO; mainly consists of two phases, i. e., BaZrO; and Ba,YZrOg. The content of Ba,YZrOg increases
gradually and the phenomenon of aggregation appears as the amount of Y,0; increasing. At the same time, the growth
of BaZrOj; grains are restrained, the grain boundaries of BaZrO; and Ba,YZrOg transform from regular polyhedron
boundary to irregular amorphous grain boundary, which make the surface of the pellets porous and lower dense. When
the mole ratio of BaCO;, ZrO, and Y,0; is about 0.48: 0.47: 0.1, the relative density of pellets reaches to 97.1%. This
proportion of powder was prepared into crucible and utilized to melt TiNi alloys using vacuum induction. There is no
obvious interaction layer and elements diffusion between the crucible and the melt, which may imply that the Y-doped
BaZrO; refractory is a promising candidate for melting titanium alloys.
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