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Abstract: The Al,0;/BaZrO; double ceramics sample with size of 50 mmX25 mmX5 mm was prepared via sintering at
1550°C by using Al,O; as back layer (silica sol as binder), fused BaZrOj; as surface ceramics. The phase identification and crystal
structure were determined by X-ray diffraction (XRD), while the microstructure and interfacial reaction were carried out by
scanning electron microscopy (SEM) coupled with energy dispersive X-ray spectroscope (EDS). SEM-EDS results show that the
surface layer is mainly composed of BaZrO; matrix, with tiny yttria-stabilized zirconia grains (10 pum) uniformly distributed. The
interface reaction between Al,O; and BaZrOs;, leads to form a 300 pum thick transition layer. Composed of BaAl,O, (BaO*Al,O3)
and ZrO,. Thus, the microstructure of interface transfers from a simple double ceramic Al,03/BaZrO; interface into a complex

structure, which is composed of BaZrOs, ZrO,, BaO*Al,0Os, and AL,O;. During the reaction, the element Ba of BaZrO; migrates
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into the Al,O; layer and forms BaOrAl,Os;, then the residual becomes a strip-shaped ZrO, layer. The element Al of Al,O; almost

does not diffuse, and the ternary oxides BaO*Al,052Si0, are formed around EC95(A1,05+5%Si0,) particles.

Key words: ALOs; BaZrOs; interfacial reaction; dual ceramic
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ALOs/BaZrOs AT TS, 43 Wk & i s Y AH
BALLL R ALOs/BaZrOs St 1O 240 23 K ) N 7= 1),
DAEE S 0 s BR A% AL, O3/BaZrOs F 11 S WAL A0 Hox
XU B A B A S

1 LWHZE

BaZrOs JZFTHI R A HilE BaZrOs #p k(e &
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Table1 Preparation process of BaZrOj; coating on Al,O3

Layer No. Size Viscosity/s Aggregate Time/h Humidity/% Temperature/ C
50%, (74 pm)BaZrOs
1 2 1 1 Baz 24
50%, (45 um)BaZrO; 3 (180&150pm)BaZrO;
2 (45 pm)EC95 19 (250um)EC95 12 65-75 21
3-7 (45 pm)EC95 19 (700um)EC95 12
8 (45 um)EC95 19 / 12
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Fig. 1 Baking temperature curve of Al,0;/BaZrO; double
ceramics
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Fig. 2 Al,05/BaZrO; double ceramics after sintering
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Fig. 3 XRD patterns of BaZrO; powders (a) and BaZrO;
coating after sintering (b)

K 4 BaZrO; [ 2 MM L5
Fig. 4 SEM micrograph showing microstructure of BaZrO;
coating

#*2 BazZrO;E(E 4)A. B. C#1 D MA EDS SR
Table 2 EDS analysis results of face layer of BaZrO;
coating shown in Fig. 4

Element/at% A B C D
Ba 01.34 00.73 01.19 31.86
Zr 42.09 38.44 49.33 31.67
Y 22.76 20.55 24.82 02.17
(0] 33.82 40.28 24.66 34.30

Possible phases YSZ YSzZ YSzZ BaZrO,
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53 Ba JUHR A1/ T7 (ALO; )Y HUiE&H, Al 7t
FIARKAY H, Ba e B AL AL G R A7FAE RS
25 300 pum FESX, 7] DIHERTIXAS XA 7E—Fp
2 FPE N Ba LR Al JTCEIHA . Kibesh
SERRRE b SN R S ATE R R AR, X HEEST XRD
frll, g5 R Wi 7 PR, BR T BaZrOs, HLEZYAM
i BaAL,O4(BaO-ALO3), JAAAED ) Zr0,5. X

f ' ) BaZrO, .

5 ALOsy/BaZrO; FHITHOW SO AR T
Fig. 5  Optical micrograph showing microstructure of
Al,05/BaZrO; interface
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Fig. 6 Element plan scan analyses of Al,O3/BaZrO; interface
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Fig. 7 XRD pattern of reaction layer of Al,0;/BaZrOs
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RS2 A RIB, ZrO, K4 2 [ 275 45 Ba G
FAALICE, W UENIE R A Ba TR A Al JGES
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M 8y HI LA H, £ 1550°C sl kst ),
XL (BaZrOs) el — 2 ZrOo( X 35 11 ) SR 4,
ALK ZrO, ¥ M4 BaZrO; ik I, BEE A
30~50 pum. i XA, Y,0; & AR D, T
WwMESFIC R A R E 5 K 4 h i 21 Zro,
5 Y05 BRI YSZ #ANIA], S 3 2 2 R M i A
7E BaZrO; dinbi b, Sk K/NE 10 pm LR, FrBAX
15 11 %) ZrOy A& 11 5N (K774« Chen 252V 5% i
INAE IR R BaZrOs Ml ALO; & KA RN, 34
# BaO-ALO; A1 ZrO, A% . AlLO3/BaZrO; L X
A ALOs/BaZrOy A FUENIBK 4 &, H H ROk
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2.3 Al,03/BazZrO; [ N H138
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Fig. 8 (a) SEM microstructure of interface and (b, c) detail with enlarged scale

#z 3 AlLOy/BazrO; RER L E(E 8 F)A E F &= EDS 45 R
Table 3 EDS analysis results of interface of BaZrO;-Al,O3 shown in Fig. 8

Element/at% A B C D E F
Al 26.43 29.36 65.84 43.54 0.49 0
Ba 18.30 16.86 6.56 31.84 0.51 48.30
Zr 0.37 0.34 0.64 0.80 69.93 34.52
Si 29.87 28.07 0.79 2.66 3.30
Y 0.54 0.63 0.07 0 2.29
(¢} 24.49 24.75 26.11 21.16 23.48 17.19

Possible phases BaAl,Si,04 BaAl,Si1,04 Al,O3 BaAl,0, 71O, BaZrO;

4li ff) AlLOs/BaZrO; i 2% 4 BaZrO; . ZrO, .

BaO * AL,O;. BaO'Al,032Si0, il ALO; %5 % Fh 4]
Mok R 2 R S5 . Gladysz 25 7R 4%
BaO-ZrO,-ALO; —JuAHE AW, BaZrO; 5 ALOs &
N 2 e kARSI R Y, I Had i TEM £
T K N4 BaO-AlLOs. BaZrOs 5 ALO; I [ NV
A BaO-ALOs, A5 42 BaO-6ALOs, {H1E
A S v IF R K 3] BaO-6ALO5, AL H) LLHE
BaZrO; 5 ALO; 1 Jx M J5 2E & BaO - ALOs3,
BaO-Al,O; 5 EC95 Mk I H (1) Si0, [ B, AT
il Ze EC95 Pk T BaO-AlL, 052810, HILL |
TR A, ALJCERIE R LR/, Ba G M) ALOs T {E
(AL BB, TERAE BaZrOs(J8 8(b) X BRI i 4%
e 2 ZrO,(/& 8(b)X 1 11 ), BaO-ALOs (& 8(b)X.
W 1) MG TE Zr0, |, SRS 7E EC9S B R ks Ji [l

‘ Movement direction of element Ba '

BT % BaOAl, 032810, (41 8(b) &1 A F1 B),
e SRR U s & 9 o E K, OV ik
i Ba JUE ] ALOs R {E AL BT, B T W
Kl P 7R (1) 25 44 ; Ba TG 3R J5 5k B T8 B ZrO,,
M Al TERERIEAAILHE, B T BaO-ALOs. HT
A Si JLEMAALE, Il ALO; MkL & [ 1) &
BaO-Al,0;28i0,. #EMAZR T BaZrOs-AlLO; X W
CIRYE 3R

BaZrO;+Al,0;=Ba0-Al,05+ZrO, (1)
RJATE ALOs P

BaO-Al,05+2Si0, =Ba0-Al,032Si0,  (2)

K 2R Rl RS 4 R,

JRE(1)RT(2) ) 75 A3 30 1 HBE 23 1 A —1491393.874
(J/mol)<<0, —437.435 (J/mol)<<0, B 2% (1). (2)7] L
A7,

M BaZr0,
M BaAlSi,0,
M BaAlLO,

K9  AlLOy/BaZrOs Ftifi K N ALFLR & &
Fig. 9 Schematic illustration of Al,O3/BaZrO; interfacial reaction
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1) ALOs/BaZrO; XUFH%s, kel #rh &4 St
SV TERJEZ) 300 pm IEIE 2, RS H ALOs 2
9% )2 F1 BaZrOs J2 240 1

2) X F % BaZrO; [fl )7 H1 BaZrOs JEA4F 4 A 1E
BaZrO; B AR L 11 R/ 10 um (7)Y F25E
ZrO,(Y SZ) ki 20 ik

3) Gt R N B K B 4l [
BaZrO3-Al,O3 [AIXUZ G5 A4S 3 BaZrOsz ZrO,-
BaO-Al,03. BaO-Al,05-2Si0, 1 Al,03 £ R AH 41 ik
IOFSASy F

4) AlL,Os Fil BaZrO; S 11 e Bd FErh, Al TG 2 4E
ARAHATY HOER, Ba JLE ) ALO; &Y HU N 5
AR BaO-ALO;, B W K — )2 &R ZrO,,
BaO-ALO; [t # 7E ZrO, L, 1fi BaO-Al,05-2Si0, [l %%
& EC95 B A4 R il [l A i

5) ALOs/BaZrOs XU & 7 i 3= TR AE LR A
"N BaZrOs+Al,0;=Ba0 - Al,O;+ZrO, #
Ba0-Al,05+28i0,=Ba0-Al,052Si0;.
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