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Interface reaction between
BaZrO; refractory and melted TiAl alloys
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Abstract: A homemade BaZrO; crucible was used to melt TiAl alloys, the microstructure of the melt TiAl alloys and
interface reaction between the BaZrO; refractory and TiAl melt were investigated. The results demonstrate that the
microstructure of TiAl alloys is largely composed of lamellar a,+y with different orientations and small amount of bulk y
phase; the melts exhibit poor wettability with BaZrO; refractory and no reaction layer is observed between them. This
may imply that the BaZrOs; is a promising candidate of materials for the melting of TiAl alloys.
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Fig. 1 Variation of standard formation free energies with

temperature for some relative oxides
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11 HiRE&
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SRS =, MRS 1X107 Pas #5414
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A4 4 0.06 MPa, #RJ5LL 5~10 C/min P T+
T4 1550 °C, A4 30 min JG B A IS S .

AH G G SRR DT, FESERHES . 4088
P Pt JE L8 i (90%H,0+5%HNO;+5%HF (14
LA H00)) B sk B A RE o R B AR A R
B S T M EE ;. H D/Max—2200 74 X 52175+
ICHEATHIAR 734 Tl JSM—6700F EUF1 S—570 #4F14

F1 U TIAL A48 M6 sy
Table 1 Chemical composition of experimental TiAl alloys

(mass fraction, %)

Al Fe (6] N Others Ti

32.93 0.072  0.0473  0.0087 <0.01 Bal.
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Fig. 2 Microstructures of melted TiAl alloys
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Fig. 3 XRD pattern of melted TiAl alloys
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Fig. 4 Macro photographs of melted TiAl alloys with ordinary oxides ceramic: (a) MgO; (b) CaO; (c) Al,O;; (d) Y,0; coated

MgO[g]; (e) BaZrOs
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Fig. 5 EDS test results of melted TiAl alloy: (a) Dot analysis;

(b) Line scan
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Table 2 EDS analysis results of surface and matrix of melted

TiAl alloy shown in Fig. 5(a) and Fig. 6(b)

Mole fraction/%
Zone

Al Zr Ba Ti
A 19.65 14.88 65.47 0
B 31.91 2.36 14.08 51.65
C 38.45 0.27 - 61.27
D 40.63 0.45 - 58.92
E 64.40 - - 35.60
F - 2.79 17.20 79.95

3 AFEBBHALR TiAl &4 Ba JLHE SR
gk
Table 3 Content of element Ba in TiAl alloys tested by ICP

ICP 0

Sample No. w(Ba)/107¢
1 11
2 63
3 16

Average 30

F 4 AR Z%&ME T BaZrO; M B % %
Table 4  Density of BaZrO; crucibles under different

experimental conditions.

Sinterin, . o
Sample temp?éami/ Moty Dy Densiy
0 - BaZrO; 5.5237 88.6
a 1650 BaZrO; 5.8642 93.4
b 1650 BaZrO;+2%TiO,  6.0302 96.5
c 1750 BaZrO; 5.8917 94.3
d 1750 BaZrO;+2%TiO, 6.0544 97.0
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HA RIFIAEEPE, G A R I R N AT,
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Y 05 AL, G A A A R, HAEAR )
SER 4 T & A AU = AR L Y,05 IR — T
T, G TiAl e R INA S ENABEL 12X
107024, Aszib i fl BazrOs; WAL 1550 CARIR 30
min I FIAHEHG G&T A S EN 1.653X
107, 4% CHEN %201 GAO P57 el e
RYESIS R TiAl A &b S e, Bk, @
RO T2 mees, A ReE— DA S & 4

P

F5 AFEHHRMEYE TIAL G854 S &

Table 5 Oxygen contents of melted metals in tested crucible

Oxide Temperature/'C Time/min ~ w(0)/10°°
MgO™! 1550 30 9600
ALO;™ 1550 30 10900
CaO™ 1550 30 2600

Y,05-MgO®! 1550 30 1900
BaZrO, 1550 30 1653
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Fig. 6 Inclusions in alloy melted by Y,O,!'" **(a) and
BaZrO; crucible(b)
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