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ABSTRACT

The effect of kind of starting materials used for a sintering additive, magnesium acetate and magnesium nitrate, on the mechanical
properties of alumina sintered body made by adding 1000 ppm of the additives, respectively, was investigated. As for the alumina
sintered bodies prepared from magnesium acetate and magnesium nitrate, we observed that their relative densities decreased rapidly
with increasing sintering temperature 1600°C. Outer layer of alumina bodies had a duplex microstructure consisting of pores and grain
growth. Also the inner layer had a second phase between alumina grain boundaries. By EPMA analysis, we confirmed that the grain
boundary phase was a compound containing Mg.
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Fig. 1. Surface morphology of spray-dried alumina granules

fabricated with sintering additives. (A) Mg(NO;3), and
(B) Mg(CH;COO0),. (bar:1 pm)
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Fig. 2. Effect of sintering additives on the relative densities in

alumina ceramics.
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Fig. 3. Microstructure of alumina ceramics sintered at 1600°C for 2 h fabricated with the addition of Mg(NOs),, (A) outer layer and
(B) inner layer and with the addition of Mg(CH3;COO), (C) outer layer and (D) inner layer. (bar:10 um)
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Fig. 4. EPMA anaylsis of alumina ceramic sintered at 1600°C for 2 h with the addition of Mg(NO3),.
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Fig. 5. Weibull plots of the flexural strength for alumina ceramics sintered at (A) 1500°C and (B) 1600°C.

B3} Azoe] #AE 53 AFAE Fig. 591 JeRISITH
MgO<¢] 3ol 2la)r] 274 outer layeroll 713-0] A
S 1600°Ce] &2 ZAAME 1500°Ce] AFZA vs|

A ZA=7t @A AP Fig. 39] SEM #EoM+=

AAZAZA MO 2EELS] FF e 2FEA vAlF7
o) AR YA 2 FnlEE e A

g AZA7T A mloadlge AMSE %%ﬁt‘r HwA Ee
7JE% Ehfle] 1500 C°ﬂ*1 Ak wadlE s 24k vl
o] 7wt 242 368 MPa#t 468 MPaol Lo)Z 3l Weibull
A 217 603 502 Uit QuE oz Az
2EE el A= 2835 golE A4t ig«’%
E 0% AT F A2 YepH ol HHS 9

A7 A%, Az R 7SS HR sk 7&E°ﬂ
Fg WXE ANRIAES Higgoan sisei” B
AP Az NBe HHo ZrAi A2 244
7} ohq7] wie] Ba7E 2 Weibull A7 0] AIEEA
o oA BRA 7zt Boh @A EojAs ol F9]
g 93t}

YUY AEZEA L AR 2AXAR AT 2LE
o] tgogAM 2ZAe Ak FFE "= 7ﬂ
7] 8 AY 7ol AR AlEHHe] wlugl
o] 7 A3E Fig 6 Ueith SEM 4@@4 ﬁ‘rélo}ﬂ]
& dxo] 2ZxAE A nladlged A-(Fig. 6(A)
3 Apolol] EAshe FF0 JM Holghs AL A ¢
g 7F dek. 2 24 vkdlEg AAZRARE A2 Al
B2 vl o] Bgele] 4ol _%o}&’it‘r. Fig. 6(B)2]
ARIE Hazdeel HlsiA st @e AJEe] o)
ol 23 A7} dodthe AHE & & v #AAY

fz of )l"j

(A) Mg(NO,),

(B) Mg(CH,CO0),

Fig. 6. Fracture origin in alumina ceramics sintered at 1600°C
for 2h with the addition of (A) Mg(NO;), and (B)
Mg(CH;COO),. (bar:100 wm)

A394 A 13.(2002)



56 289 - B
o] A7)E F AHEESF 100um FEE =7 v
o e A g Hog nFojrol AAZA Y 93t
FHgrze] WPyt Felo)gia AZE oA
4.8 E

SAZAZAM Adradgd 2adies AN-eke
Azst R 24A e A4S AES A% v 22
A9A9E 4g F AT

SY93 2AZ AN E AAZARA 24 vldlgS A}
3= 497t 44 Y A= FURIEE 2 AdoA
Az 24 it SMAEAR AT SUEE
TR oA B HETRe A4AT SHAEA
FaliA m o] = rhsdol 13 Y o] A
Ug Az FEEHo] 4A dojd F e FYGe] H
ojAl 248 A= FTFE v|A Zloz Ad=ET)

HAtel =

2 A7E BF80e0EAR A7H) A9 (KRF-Y00316)
o oJaf ojF MO olo] A} =Y.

REFERENCES

1. E FE Lange, “Powder Processing Science and Technology
for Increased Reliability,” J. Am. Ceram. Soc., 72(1), 3-15
(1989).

2. C-J. Ting and H-Y. Lu, “Defect Reaction and the Con-
trolling Mechanism in the Sintering of Magnesium Alu-
minate Spinel,” J. Am. Ceram. Soc., 82(4), 841-848 (1999).

3. S. L Bae and S. Baik, “Critical Concentration of MgO for
the Prevention of Abnormal Grain Growth in Alumina,” J.
Am. Ceram. Soc., 77(10), 2499-2504 (1994).

4. Y. K. Paek, K. Y. Eun and S. J. L. Kang, “Effect of Sintering
Atmosphere on Densification of MgO-doped Al,O5,” J. Am.
Ceram. Soc., T1(8), C-380-C-382 (1988).

5. S. J. Bennison and M. P. Harmer, “Grain-growth Kinetics
for Alumina in the Absence of a Liquid Phase,” J. Am.
Ceram. Soc., 68(1), C-22-C-24 (1985).

6. J. H. Park, K. S. Cho and K. H. Song, “A Study on the Prep-

A )

10.

11.

12.

13.

14.

15.

16.

17.

- 248 - A

o

aration and Sinterability of MgO-doped Al,O3; Powders by
Spray Pyrolysis Method,” J. Kor. Ceram. Soc., 27(4), 501-
512 (1990).

. C. A. Handwerker, P. A. Morris and R. L. Coble, “Effects of

Chemical Inhomogeneities on Grain Growth and Micro-
structure in Al,O3,” J. Am. Ceram. Soc., T2(1), 130-136
(1989).

. W. A. Kaysser, M. Sprissler, C. A. Handwerker and J. E.

Blendell, “Effect of a Liquid Phase on the Morphology of
Grain Growth in Alumina,” J. Am. Ceram. Soc., T0(5), 339-
343 (1987).

. N. Shinohara, M. Okumiya, T. Hotta, K. Nakahira, M. Natio

and K. Uematsu, “Effect of Seasons on Density, Strength of
Alumina,” Am. Ceram. Soc. Bull., 78(2), 81-84 (1999).
M. Naito, T. Hotta, H. Abe, N. Shinohara, Y. I. Cho, M.
Okumiya and K. Uematsu, “Relevance of the Fracture
Strength to Process-related Defects in Alumina Ceramics,”
Mater. Trans., 42(1), 114-119 (2001).

Y. L. Cho, S. K. Yoo, S. G. Chung, S. Y. Cho, S. J. Kim and
M. Okumiya, “Internal Structure and Weibull Modulus of
Al,O5 Ceramics Sintered with Addition of MgO,” J. Kor.
Ceram. Soc., 38(5), 479-484 (2001).

H. Takahashi, N. Shinohara and K. Uematsu, “Influence of
Spray-dry Slurry Flocculation on the Structure of Sintered
Silicon Nitride,” J. Ceram. Soc. Jpn., 104(1), 59-62 (1996).
W. I. Walker, Jr., J. S. Reed and S. K. Verma, “Influence of
Slurry Parameters on the Characteristics of Spray-dried
Granules,” J. Am. Ceram. Soc., 82(7), 1711-1719 (1999).
M. Kitayama and J. A. Pask, “Formation and Control of
Agglomerates in Alumina Powder,” J. Am. Ceram. Soc.,
79(8), 2003-2011 (1996).

Y. I. Cho, S. G. Chung, S. Y. Cho, S. J. Kim, N. Shinohara
and M. Okumiya, “Influence of Granules Characteristics
and Compaction Pressure on the Microstructure and Mecha-
nical Properties of Sintered Alumina,” J. Kor. Ceram. Soc.,
38(3), 212-217 (2001).

K. Uematsu, M. Sekiguchi, J. Y. Kim, K. Saito, Y. Mutoh,
M. Inoue and Y. Fujino, “Effect of Processing Conditions on
the Characteristics of Pores in Hot Isostatically Pressed Alu-
mina,” J. Mater. Sci., 28, 1788-1792 (1993).

E F Lange and M. Metcalf, “Processing Related Fracture
Origins: II, Agglomerate Motion and Cracklike Internal Sur-
faces Caused by Differential Sintering,” J. Am. Ceram. Soc.,
66(6), 398-406 (1983).



