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BaZrOs ffif K BHE B Gt 1) S REHLEE

1.1 HmEE

PATMEZR ) BaCOs, ZrO, £ Y05 %4 B JEE /K Eb
(n(BaCOs):n(Zr0,):n(Y,05)=0.485:0.485:0.015), % Fl %
Gt [ FH 5 BGEAE 1400 CHBBE 12 hifill % 1.5%Y,05(EE /R
435015 2= 1) BaZrOs ¥ kN (BaZro 07 Y 0.0:03, 164 BZY),
[ AH - BB RY BHES I 45 B TiO,, oK ZBEAE A
P R BRI G, R ERE, B
SE7E 1750 Chedh 6 h 193] U B4R, iR E 50 mm,
HAE 40 mm.
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TEFREA A E 132 & S5 . BEA S H BZY H i
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KAPEHG R, {8 BaZrOs(ic N BZ)H % M A
T2 TipNi & 4.
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fEH VHX-1000 A!y¢2% 8 5B (OM) W 42 3H 112
2R . {fH ISM—6700F 2494 B 1 B 455 (SEM)
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YIAHK ] Bruker D8 Advance T X 5T 51 (XRD)
Kotr. EET I KM ENT AT ERZr. Ba f Y)f#
F PerkinElmer 7300Dv Y Hi & i H 1A (ICP) KM
o BT RITR A ' TC-436 2 O/N Il
SE SR ZE -

2 FER5SVHE
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1750 ‘ChE4h 6 h 13 2RI XRD 3%, M 1 Falfs
t, B4 Y,0; 1) BazZrO; & Bk R 5 HH i XRD &
W5 bR AE ST PSR 4544 BaZrO; ) JCPDS R v
(JCPDS 06—0399)FH—5, Ff AR WIHARIAH AL -
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Bl 1 1400 CHRE 12 h JaAr BT 1750 ‘CHeSS 6 h a1
XRD i
Fig. 1 XRD patterns of powder synthesized at 1400 C for 12
h and crucible sintered at 1750 “C for 6 h
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Erosion layer

B2 AR TN &85 BZY HHREME R A
Fig. 2 Macro-picture of erosion layer of BZY crucible after
melting Ti,Ni alloy
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Fig.3 Microphologres of inner wall of BZ((a), (c)) and BZY((b), (d)) crucibles before((a), (b)) and after((c), (d)) melting
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Fig. 4 XRD patterns of powders scraped from inner wall of

BZY crucibles after melting

TizNi(l)'f‘% BaZr 7Y 0.0303(s)—>

Ti,Ni B (Zr,Y), xO:| )+ g BaO(1) 2)

Bt 0 AT A S S A i el RE AR AE
X

Gy, = (1 + %) G(Ti,Ni[xO]) +§Gf (BaO) —

R
G (Ti,Ni) - 5 Gy (BaZr 97Y,0303) 3)

A G(Ti,Ni[xO)) AE A ARG G 1 R 50 A i
HHAE, B Ti-Ni-O = e8dE E, 5 H 4AAE TioNi
VAR TR AR S A B i Ag, W
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Table 1 Formation gibbs energy of BaZrO;, BaO, Ti,Ni and
BaZry97Y 00303 at 1500 'C

Material Gy/(kI'mol )
BaZrO; —2198.7
BaO ~765.165
TiNi ~132.011
BaZr(.97Y0.0303 —2203.7

HAG)s @R 1 HELE, 4R0Q)E 2y
RES, B RBL) HAT 0 H HBE AR, Sk
HRAHE AR S BN 0.0850%(Fi 4 5, iX B AR/ T
RAB A4 BaZrO; i KA BHE TiNi I o 1R~ 145 i
AT E(0.0861%, FiESE). RN, HE1WHH,
Y,0; B4 )5, BaZrOs(BaZr 7Y .0305) 4 B A1 87 H H
HEN—2203.7 kJ/mol, /T BaZrO; ] (—2198.7 kJ/mol)
AERGEARETE HEE, XUHBAR Y0, A S
BaZrO; [I#k 12 R2 e M, W 58 47 K HTER A R 1) 4=
i, SIS AR A A A

24 BARRRBENHEFE

Bl 5 TR N BaZrO; f1'Y $54% BaZrO; fiif K A4 KL 1)
MM RGEESR Zr F1 O)E TiNi &4 iE AR
K. HF A4+ Ba fil Y SRS EIKT 0.001%(5
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Fig. 5 Dissolution amount of constituent elements O(a) and
Zr(b) in Ti,Ni alloys melted by BZ and BZY crucibles for

different time
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BORD), WAEAR. B SpNESEARN, WA H
B2 Y,0; )5 BaZrO; 7E TiNi M4 A & & 2 A H]
ST, N 0.14%. T SEEG A5 0 P AR T G
THE 0.085%, X AT RERTETH PR, REREH
FEQ)H BaO fEfik KA FHHERPI . K&
4 Y,0; ) BaZrOs 7 TipNi &4 158 75 5 Bl 14 ko
E 38 T W48 0, A5 min () 0.24%1 I1 % 15 min
17 0.41%, 788 AR IR FAT o 1t MU THI3E— 25 U B,
B Y05 7% BazZrO; FRE M, MRHAEAR ST
(AR, AR X B IR 15 G

Kl sb) I NEE TR S AR . W S ATE
H, B2% Y, 05 1) BaZrOs 7 TipNi #1155 4 A =
(0.09%~0.12%) BH /N TR B 2] BazZrO; 1E & &M%
A A R (0.16%~0.29%) 01X 52 F T HH 3 K F4
BHEG SIE R R 3T RN, e f SIF R
PRSI P4 T K S0 P B = A 8 2 o ) R 42,
SEUAR A A5 BN 10 T AR B 2& 1) BaZrO,
FE ML T35 Y05 J5 11 BaZrOs, It DABE S 14 Sk
(B A8 0, A5 241 BaZrO; 75 TiNi F 44 b i it i
TCRRBWIE, XM E5EEENBA . M5B
A% Y205 1) BaZrOs A2 € MEAS 31 1 AR IS, FEAS R
TR A AR R B P4, WO G R A R R AR AR
KRB Y,0; FIHRCKEGE BaZrOs i KA RHTER S
ARk o

3 &g

1) Y $#7% BaZrO; H45%} TioNi #544 2 I i HifR
W, ZRMZEREEZ 1700 um, HARLRTEMER,
[, WESHRA 4 a M A N BE SR AR X SE %, G4y
B T SZAR T R T AR A SR, T AR 4525 1Y) BaZrO; 18k
A S SR N BE SR R T S2 AR O AR B, I
JERAL, BB Y,0; W B3 BaZrO; AR ETE

2) MR, B Y05 ) BaZrOs P i
fif 48 0.0850%, AF Jis 5 A1 17 H HHE9—2203.7 kJ/mol,
BN T K35 2% 1) BaZrOs P 15 Al 4. 0.086 1 % AT AE i 75
i dr E H1E—2198.7 kI/mol, FEig EHiH] Y,05 B4+
BaZrO; Al e HAR I, A AP A 12 ko

322 5 & & 52 15 Gyt U KA RHE
TiNi MR RAETHEMRRB . B4 Y0, WiEm
BaZrO; AR E M, MR MRS S &
T, AN 4 = 24K A 4, R Y05 $54% BaZrO;
S — PR KSR SIS IR & 4 F T R
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Stability of Y-doped BaZrO; and
its erosion resistance of titanium melts

KANG Ju-yun', CHEN Guang-yao®, LAN Bao-bao', LI Bao-tong',
LU Xiong-gang"?, LI Chong-he"?

(1. State Key Laboratory of Advanced Special Steel, Shanghai Key Laboratory of Advanced Ferro metallurgy,
School of Materials Science and Engineering, Shanghai University, Shanghai 200072, China;
2. Materials Genome Institute, Shanghai University, Shanghai 201900, China;
3. Shanghai Special Casting Engineering Technology Research Center, Shanghai 201605, China)

Abstract: The crucibles prepared by Y-doped BaZrO; and undoped BaZrO; powders were synthesized by a traditional
solid-state and cold isostatic pressing method, and then used the two crucibles melted titanium rich alloys(Ti,Ni, 63%Ti,
mass fraction). The effect of Ti,Ni melt on the erosion changes and the microstructures of BaZrO; and Y-doped BaZrO;
crucibles at different melting times, as well as the contamination of the melt by the refractory, and its erosion resistance of
titanium melts were investigated. The results show that the thickness 1700 pum of erosion layer of Y-doped BaZrO;
crucible is less than that (2000 wm) of BaZrO; crucible at 1500 °C. The grains of the Y-doped BaZrO; are relatively
complete, and the part of grain boundaries are not clear because of the melt erosion, while the grains of the un-doped
BaZrO; are eroded by titanium melts, and the lamellar and loose structure occurs. When the holding time increases from
Smin to 15 min, the O and Zr elements in the Ti,Ni alloy after Y-doped BaZrO; are all in equilibrium. After melting of the
up-doped BaZrO; the O and Zr contents increase with the holding time increasing. The thermodynamic calculations
support the above conclusions, and which indicates the dissolution of refractory in the Ti,Ni melts is the main reason for
the alloy-crucible interaction. The doping Y,0O; into BaZrO; can improve the stability of BaZrOs, enhance the erosion
resistance of titanium melts and reduce its dissolution in titanium alloys.

Key words: barium zirconate; yttrium oxide; dopant; titanium alloy; stability; erosion resistance
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