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A Study on the Properties of Alumina Ceramics as the Amount of Ti0. Addition
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Abstract The effects of TiO, addition on the microstructural evolution and mechanical properties of alumina ceramics

were studied. Bulk density decreased with an increase of the amount of TiO,. Apparent porosity decreased with an in-

crease of the amount of TiO, up to 7wt%. But beyond 9wt% of TiO, powders, apparent porosity increased. In the com-
pression test, the modulus increased with an increase of the amount of TiO, addition. [n the three point bending test,

the stress at yield decreased with an increase of the amount of TiO. addition. The addition of TiO. promoted the grain

growth of alumina ceramics.
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Fig. 1. Experimental procedure.
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Fig. 2. Optical micrographs of the surfaces of specimens. (a)
93wt% ALO; + Twt% TiO: (b) 91wt% ALO, + 9wt% TiO.
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Fig. 3. X-ray diffraction pattern of the alumina ceramics. (a) 1wt% Ti0, addition (b) 3wt% TiO. addition
(c) 5wt% TiO; addition (d) 7wt% Ti0. addition (e) 9wt% TiO; addition (f) 11wt% TiO. addition
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Fig. 4. The results of bulk density(A) and porosity(B) test of
the alumina ceramics with addition of TiO, component.
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Fig. 5. The results of compression(A) and bending test(B) of
the alumina ceramics with addition of TiO, component.
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Fig. 6. Thermal coefficient of the alumina ceramics with
addition of TiO. component. (A) 1wt% TiO, addition (B) 3wt%
Ti0; addition (C) 5wt% TiO. addition (D) 7wt% TiO, addition
(E) 9wt% TiO; addition (F) 11wt% TiO, addition
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Fig. 7. SEM micrographs of the alumina ceramics with addition of TiO, component. {a) 1wt% TiO. addition
(b) 3wt% Ti0, addition (c) 5wt% Ti0. addition (d) Twt% TiO. addition

2

= F71& o]
ste] A F 1450ClA 2412 A2 dFat &
752%]—4 EAHE S o e AES Itk
) &Foug £AA e Bu|E 713§ TiO2E
’47}%*01 Twt% 5 71F o & 7hashs qbd 2 oahg )
AL we LA vl FER <t 237 57

gFoj} 27249 A7t s Modulus) = T
o] FHrleko] Twit% & 71Eo R FUhel= wiE 1 o]
A7HE e 234 nFLEE gt 237 3
ﬁﬂ}

nium oxide £4-& Hr}stx £ F A

Foht 279 GARAFE TIO LTS Bohe
o] 57}@ = e kg vehigich
4) o3t 2o AT 2R sl=ae) TIO, Wb
o 5wt A stk

—_—

3t
o

o2

. R.D. Bagley, I.B. Cuter and D.L. Johnson, J. Am.

Ceram. Soc., 53, 136-41 (1970).

. R.W. Cahn, P. Haasen and E.J. Kramer, “Structure

and Properties of Ceramics”, Materials Science and
Technology, vol.ll, 528-530(1994) .

. Hiroyuki Morishima, Zenzikato, Keizo Uemaltsu,

Katsukazu Saito, Toyohiko Yano and Noboru
Ootsuka, J. Mat. Sci. Letters, 6, 389-390(1987) .

. Yutaka Ohya, Kenya Hamano, and Zenbe

Nakagawa, J. Am. Ceram. Soc., 70(8), 184-186
(1987)

. Fred J. Parker and Roy W. Rice, J. Am. Ceram.

Soc., 72(12), 2364-2366 (1989) .

.H. A. J. Thomas, and R. Stevens, Br. Ceram.

Trans., 88, 144-151 (1989).



