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Abstract Al,TiOg ceramics were sintered by a solid-state reaction. LAS (B-spodumene) and Fe,O, were added to the
Al,TiO; composition for enhancement of sintering behavior such as mechanica strength and therma shock resistance. The
sintered body was much dengfied by addition of LAS and Fe,O, because LAS formed the liquid-phase and Fe,O, suppressed
the grain growth. We have systematically investigated the sintering characteristics, microstructures, mechanical properties,
and thermal shock resistance according to the change of the amount of additive. When the additive of LAS (20 wt%)-Fe,O,
was added to Al,TiO;, it confirmed that superior mechanical properties of the fracture strength of over 120 MPa and the
thermal shock resistance of over 1,200°C were achieved.
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2.1. LAS powder A=

B-Spodumene /32| EUFEE Li,CO,(Sigma Chem.
Co., 99%), o-Al,O4(Shinyo Pure Chem. Co., 99 %),
SiO,(Junsei Chem. Co., 99 %) AME-slRoH, H7HA
E CaCO4(Showa Chem. Co., 99%), Fe,O;(Jdunsei
Chem. Co., 9%)E AME-3IATE Z7te] Y59 & ¥

Table 1
Chemica composition of LAS (moleratio)
Li,CO; ALO;, SO, CaCO, Fe0,
LASa 1 1 4 0.08
LASD 1 1 4 01
LASc 1 1 4 10 wit%
LASd 1 1 4 20 wt%

&2 Table 19 YeRALE 98 E0] FH3] ¢ F
AEE atrition millell oe-E&3} zirconia ball(dia 4.7,
10.9, 1455 mm)ys ARgstd A7 < 2 2 £
Sk 2 F Wx 2ol 93 A9 BadAdS WA
371 Slal dirrers AMgslel EgEion, 80°ColA
Azt £F, Ax" 982 1000°CoIA akAagt 7,

Pue 29 AR B9 I FL A9 F 4
Z
a-

2.2. ALTIO; 223 A%

ALTIOL] ZWYUEZ  a-Al,Oy(Shinyo Pure Chem.
Co., 9 %), TiO,(Junsei Chem. Co., 99 %S A3}
om, 4d H7HE Az LASS AMHESIGITH Y59
zbzke] A% 279 w= mole B9t wt%E Table 29}
3 JepiA, AEAEE Fig. 19 eSS U5

Table 2
Chemica composition of LAS (-spodumene) and CaCO, added
Al,TiO; (Wt%)

Al,O, TiO, LAS

AT-LASC-1 50 wt% 50 wt% LAS-a 10 wt%

AT-LASC-2 50 wt% 50 wt% LAS-a 20 wt%

AT-LASC-3 50 wt% 50 wt% LAS-b 10 wt%

AT-LASC-4 50 wt% 50 wt% LAS-b 20 wt%
Table 3

Chemica composition of LAS (-spodumene) and Fe,O; added
Al TiO; (Wt%)

AlLO, Tio, LAS
AT-LASF-1  50wWit%  50wt% LAS-c 10 wt%
AT-LASF-2  50wWit%  50wi% LAS-c 20 wt%
AT-LASF-3  50Wi%  50wi% LAS-d 10 wi%
AT-LASF-4  50Wt%  50wt% LAS-d 20 wi%

Raw Material AlL,0;, TiO,, Li,CO;, SiO,, CaCO;, Fe,0;

Wet mixing in ethanol for 3hr in attrition mill (milling
media : stabilized zirconia ball)

Mixing & Milling

Mixing & Milling

Fig. 1. FHow chart of sample preparation.

1000°C for 1hr

Wet mixing in ethanol for 10hr in attrition

mill (milling media : stabilized zirconia ball)

Isostatic Pressing(1000kgf/cm?)

1650°C for Shr

Microstructure, mechanical strength,
thermal shock resistance
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Fig. 2. XRD paterns of the LAS (B-spodumene) and CaCO,
added Al,TiO; with various Sntering temperature (LAS-b 20 wt%).
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Fig. 3. SEM image of the LAS (B-spodumene) and CaCO, added Al,TiOg with various sintering temperature (LAS-b 20 wt%).



88 | []
87 |
86 | []
85 |

84

Relative Density (%)

83 | []

1500 1550 1600 1650 1700
Temperature(°C)

Fig. 4. Relative density of the LAS (B-spodumene) and CaCO,
added Al,TiO; with various sintering temperature (LAS-b 20 wi%).
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Fig. 5. XRD patterns of the sintered Al,TiO; body adding LAS
(B-spodumene) and Fe, 0.,
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Fig. 6. SEM images of the sintered Al,TiO; body adding LAS (B-spodumene) and Fe,O,.

7¥e AT-LASF-2= 7%* olZR=o] °F 95%, 96.5%
o] e Uehiler, LASAE 10wt% H71s AT-
LASF-32 o]& "re] oF 96% kS YeERHUTH LAS
o} FeO5 7FY Wol H71st AT-LASF-4= o]& dx]
oF 99%°] S YERNSIT Fe,0.2 H71Eo] 10 wi%
¢l LASE 7217 10wt%, 20wt% 3713k AT-LASF-12}
AT-LASF-22 Blws] B¥ LAS H7leke] thsk 2w
Zro] W= =) ergrom, Fezogsﬂ 7ol 20 wit%
0] AT-LASF-37} AT-LASF-42 Bw3lS of, LASe #
7FFol S7HTE dUx e tﬂim Avk= As 2l
& g Utk mEA] LA 371 Fe,08] A el ¥

100

©
©
2]

97 +

Relative Density (%)

95 ®

4 1 L 1 I
AT-LASF-1 AT-LASF-2 AT-LASF-3 AT-LASF-4
Temperature(=C)

Fig. 7. Relative density of the sintered Al,TiO; body adding
LAS (B-spodumene) and Fe,0, (T = 1650°C).
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