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Abstract: Mullite (3A1,0; + 2Si0,) has emerged as a promising candidate for high-temperature structural materials due to

its erosion resistance, chemical and thermal stabilities, relatively low thermal expansion coefficient, excellent thermal

shock and creep resistances, and low dielectric constant. However, since the pure mullite sintering temperature is as high

as 1,600~1,700°C, there is an increasing need for a sintering additive capable of improving the strength characteristics

while lowering the sintering temperature. Herein we have tried to obtain the optimal sintering additive composition by
adding MgO, Cr,0s, and Y,0; to mullite, followed by sintering at 1,325~1,550°C for 2 h. With additives of 2 wt% of
MgO, 2 wt% of Cr,03, 4 wt% of Y,0s3, A density of 3.23 g/cm® was obtained for the sintered body at 1,350°C upon
using 2 wt% MgO, 2 wt% Cr,0s3, and 4 wt% Y,0; as additives. The three-point flexural strength of that was 275 MPa
and the coefficient of thermal expansion (CTE) was 4.15 ppm/°C.
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Fig. 1. Sintered density of mullite with 1~6 wt% Y,O; at 1,400~
1,550°C for 2 h.
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Fig. 2. Sintered density of mullite with 2 wt% Cr03;, 2 wt%
MgO, 1~6 wt% Y,0; at 1,350~1,550°C for 2 h.

7t Zdaste] 1,550°ColA 3.14 g/cm*E UERJQIT
Y,0:5 6 wt% E7iet AlHel 739 1,350°CollAl 3.20
g/em’2 7P B2 YxS UERA $ 1,400°CollA %
E] Wxo] 7raste] 1,550°CoA 3.13 g/cm*E L}
BRIl Y205 A7Fgo] 371E45s A2 Ywrt
7}t Y2052 6 wt% A7Eeh AlHojA= Uert
Aotdon, oA Agstel 29l g abg oA
2 o] 02 Uwo] gubEQl Fgut & Y|},

=2 v 71w
W 9ad 22

P oY ol

%

245742 UERd E2tolEo] 2 wit%

Cr05 2 Wt% MgO, 4 wi% Y;0,2 &7}at Almo] 4
2 2%o] g XRD miglE 73 3o YERITE A
2 2571 1,350°ColA] 1,550°CR =ofidLE F2jolE
A} W3 7bel Zobste vhY Y,Si,0;, Cristobalite @
ALOs A M3 Fres dOARos Fashe &4 4 ot
O 4= S2olE9 2 wt% Cry03, 2 wt% MgOsS
A7t $ Y05 A7MEE 1~6 with= WHIFA|A 7Y
1,350°Cofl Al &7dgh Al#Q] XRD Zuts YERQIT
So]Eo] 2 wt% Cry0s, 2 wt% MgOE A7Ist 3
Y703 A7Hgol S7tetoll wet Cristobalite 4 o=
L= 37k AEE UEG sHH Y035
wit% 27Fgh A= Y,Si:07 Aol WAEX] oero
o, Y2035 2 wt% A7Fst AlHoA Y;3Si,07 Aol H
Efon M3 e 0 2otk 4 wt% Y035 A
7HE AlHEOIA Y8107 4 T2 =Tt SISt o,
6 wt% Y2035 F7Ieh Al HAM = 4 wit% Y035 27t
gk AIEEDE Y,S10; A M3 Ferh ZdASHIT ')
|E A2 Y,Sib0O; 7do] A= AlASH= 2 wit%

— o3 ol

o

J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 30, No. 12, pp. 762-767, December 2017: J.-H. Lim ez al.

1550°C
1500°C
1450°C

1400°C

T

f

¥ Mullite @ Y25i207 57 Al:Os. | cristobalite

13s50°C

-
- e Tr |
e ! _o|* Vﬂhﬁt v > 7 B -
bd . e Txe T Ty
0

10 20 30 4 50 60 70 80
20 (Degrees)

Fig. 3. XRD patterns of sintered mullite with 2 wt% Cr,Os, 2 wWt%
MgO, 4 wt% Y,0; at 1,350~1,550°C for 2 h.
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Fig. 4. XRD patterns of sintered mullite with 2 wt% Cr0s, 2
wt% MgO, 1~6 wt% Y>0; at 1,350°C for 2 h.
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Fig. 5. SEM micrographs of sintered mullite with 2 wt%
Cr0s, 2 wt% MgO. (a) 1 wt% Y»0;, (b) 2 wt% Y»0s, (c)
4 wt% Y,0s, and (d) 6 wt% Y,0; at 1,350C.
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