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ABSTRACT

The characteristics of sintering for Mullite-Cordierite (MC) composites and the effect of TiO, addition were studied. The MC
composites were manufactured by a solution-polymerization method using PVA as a polymer carrier, and TiO, was used as a sintering
agent. They were calcined at 1300°C, planetary milled for 4 h and sintered at 1450°C. As cordierite content increased, relative density
of materials was increased up to 98% and sinterability was improved. In case of 50 wt% mulhte/SO wt% cordierite composition
sintered for 16 h, the flexural strength and thermal expansion coefficient were 190 MPa and 3.07 x 10 rC, respectively. However,
mechanical properties were decreased with the cordierite contents higher than 50 wt% because of the excess liquid-phase amount. As
the addition of TiO, is increased, columnar crystal of mullite and liquid-phase contents were increased. In particular, the flexural
strength and thermal expansion coefficient decreased in case of 5 wt% TiO, addition.
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A2AEAES 357 s8] 94 mullite, cordierite &
mullite-cordierite 2-FEo] Az2E Ay 481005 7
2 ol o3l Wiz, I we] AR E Table 190,
A9 248 Table 29 22 YERR AT

Table 13} 7ol 2HAESZAME AdA AT mullite,
cordierite ¥ mullite-cordierite E3HEE2] A A A}
23R AINO;); - 9H,0, fumed silica E Mg(NOs), -
6H,05 A3t} Polymer carrierA] DP 17009] PVA
=, @A Hagk ol FFHd UMY Fdstet
PVAZ} 7HR= Fikstrle) x8kete] HlE 810 HES
A71sk] Table 29014 Bl wiel 73] mullite, cordierite
2 mullite-cordierite E-3EZS A5 o] SdREE
334 1. D. Hodge®] A7Vl ojAste] 2o 25 o)A
270] o]Fod £ JEE 2AZFAEAN T 0, 1, 3,
S5wi% H7F2 F U=ES A9 titanium tetreisopropoxide
£ Hrlste A4S et

zkzte] g st APHBo2A PSHAY mullite-
cordierite BT A AP e BUEAS Ao}
TiO,2] F&o] A=A s ¥8] WA DLTGA
(DTG-60H, Shimadzu, Japan) ¥4 333}%.9 ™, mullite-
cordierite Aol A= %21 1300°CollA 1h &
¢t slA&E 3+ T XRD(XRD-7000, Shimadzu, Japan)
TAg ettt o] stAH Edel s 2o} E
AHE3ET 350 rpme] ZA L planetary millEA Zbzt
4h et EHE AT &, 7+ S| R E AJHE AR
BTk AEL Y=TIall o8] 2000 kg/em®e] ¢
o224 Yt 242 EFANEA 24E o 3°C/min
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Material

Note

Magnesium Nitrate
Aluminium Nitrate
Fumed Silica
Titanium Tetraisopropoxide

Duk-San Chem. Co. (Korea), First grade
Duk-San Chem. Co. (Korea), First grade

DC Chem. Co. (Korea), Surface area 300 m2/g
Kanto chem. Co. (Japan)

DC Chem. Co. (Korea) : P17A : DP 1700 : MW 85000

PVA

1 *
(Polyvinyl Alcohol) Viscosity (cps*1)

HD (mol%)

ASH (max%) Volatile (max%) pH

5.0~5.6

85.5~87.5 0.7 5 5~7
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Table Z. Composition of Mullite-Cordierite Composites

Theory crystalline weight percent Raw material (g)

MC

: . . Magnesium Aluminium Fumed Titanium
composites Mullite Cordierite g

Nitrate nitrate silica tetreisopropoxide
0 wt%
1 wt%
3 wt%
5 wt%
0 wt%
1 wt%
3 wt%
5 wt%
wt%
wt%
wt%
wt%
wt%
wt%
wt%
wt%
wt%
wt%
wt%
5 wt%
0 wt%
1 wt%
wt%
wt%
wt%
wt%
wt%
wt%
wt%
wt%
wt%
wt%
wt%
wt%
wt%
wt%

MC00- 100 0 0 528.29 28.21

MC02- 83 17 14.90 482.09 32.15

MCO05- 67 33 28.93 438.60 35.85

MCO7- 59 41 35.94 416.86 37.70

W k= O W= O W= O

MCH- 50 50 43.83 392.40 39.78

MC12- 41 59 51.72 367.94 41.87

MCl14- 33 67 58.73 346.20 43.72

MC17- 17 83 72.76 302.71 4742

MC19- 0 100 87.66 256.51 51.36

N W = O W = Ol W = Ol W = OV W = OV W = Ol W = Qv W = Ol W~ O

W W = Ol W = Ol W = Ol W

<PVA>
Kird of PVA DP1700

Positively charged Negatively charged
Amount of PVA (metal cation in the solution) (—(OH) functional groups of the polymers)
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Fig. 1. Thermal analysis of dried mullite-cordierite composite
gel.
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Fig. 2. X-Ray diffraction patterns of the each composition
added 3 wt% TiO, after calcination at 1300°C, 1 h.
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Fig. 3. X-Ray diffraction patterns of the MCH composition
with various amount of TiO, after calcination at 1300°C,
1 h.
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Fig. 4. X-Ray diffraction patterns of the MC17 composition
added TiO, of 3 wt% sintered at 1450°C and 1470°C,

2 h.
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Fig. 5. X-Ray diffraction patterns of the MC17 composition
added TiO, of 3 wt% sintered at 1450°C with different
keeping time.
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1450°C with different holding time.
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Fig. 10. SEM photographs of the MC composites added 3 wt% TiO, sintered at 1450°C with different holding time.
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(a) MC00-0 (b) MC05-0

(f) MC00-1 (g) MC05-1

(k) MC00-3 (1) MC05-3

(¢) MCH-0

(h) MCH-1

(m) MCH-3

(d) MC14-0 (€) MC19-0
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(r) MCH-5

(i) MC14-1 (i) MC19-1
(n) MC14-3 (0) MC19-3
(s)MC14-5 (t) MC19-5

Fig. 11. SEM photographs of the MC composition with various amount of TiO, sintered 1450°C, 8 h.
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