Journal of Korean Association of Crystal Growth
Vol. 8, No. 2 (1998) 356- 364

Agad 7TAY ¥ 49 33 343

NES, APE, Sat, AFYY, ojfgh
AYNGL AZTHY FARRARDTY, A2 AT 2, AF, 660- 701
*YAUST ARF e, A4, 352- 820
“*HEUST AT, ol 337- 840

Optimization of powder compaction parameters for the
pressureless sintered ZTA

Dong-Woo Shin, Gyeong-Do Kim, Sam-Sik Park, Chang-Sung Lim* and Soo-Wohn Lee**
Kyongsang National University, Division of Materials Science and Engineering, Ceramic Matrix
Composites( CMCs ) Lab., Advanced Materials Research Institute, Chinju 660 - 701, Korea
*Department of Materials Science and Engineering, Hanso University, Seosan 352- 820, Korea
**Department of Materials Engineering, Sunmoon University, Asan 337-840 Korea

2 oF A1203 / 15 vol% ZrO, (Zirconia Toughened Alumina : ZTA)E& AltAa Ao ols] A
ZA| EFA23 granuled] 4o @2 HYUr 2 2AUze WslE 138, 2FAUL
RS F o*]’a‘ T e 4% A 2AL AT A3A Q) Hob 5ol W} granuled)
T A=, BF=7], granule 9] hollow?] JAAE, ¥ i So] t}EL Fus}gr). gran-
ueg] 4 27t AP AF wXe dFE AL (80~120 MPa )3 A yPubH( AP A
T4 AY)el GE YUz W3tE Tl ZAbskAc) granule-—] ET 3 wslel o3 Hx o

O

4

¥ ql2d (80 MPa)olj4l d=A33t & "%}(500 Nﬂ’a)ﬂlﬂ | "°J A &3]
#Wats 1 %ol A=)

Abstract The dependence of green and sintered densities of Zirconia- Toughened Alumina
(ZTA: ALO; / 15 vol% ZrO,) on the properties of spray-dried granules was studied thorou-
ghly to establish the optimum compaction condition leading to high reproducibility in the light
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of sintered density. The sphericity, mean size, degree of hollow occurrence and moisture con-

tent of spray-dried granules were largely different in between the granule containing binder

and the ones with no binder. The effect of these differences in the characteristic of granules

on the compaction behavior was examined in terms of the compaction pressure from 80 MPa

to 120 MPa with .10 MPa increment and the compaction method, ie., uniaxial and cold iso-

static pressing. This work confirmed that the reproducibility of sintered density caused by the

variation of granule property could be improved by the optimization of compaction process.

The variation of sintered density was controlled within 1 % deviation by compacting the

granules under a relatively low pressure of 80 MPa in an uniaxial forming and subsequent

cold isostatic pressing at high pressure of 500 MPa.
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Fig. 1. Experimental procedure for the effect of the compaction pressure and compaction method

on the green and sintered densities.
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Table 1
Characteristics of slurry after 24 h milling
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Property B
{(No Binder) (Binder:PVA 0.5 wt%)
pH 3.46 3.7
Viscosity (cps) 577 590
_Specific gravity (g/cc) 1.85 1.87
Mean particle size (ym) 0.335 0.38
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Table 2
Morphology of spray-dried Al;O;/15 vol% ZrQO, granules
Granule morphology A B
(No Binder) (Binder PVA 10 % 0.5 wt%)
Distribution of aspect ratio 1~4.27 1~6.03
Max. diameter (pm) 101 128
Mean diameter (pum) 29.34 33.03
Area of hollow (%)% 0.25 2.94
Moisture content (wt%) 0.5 ~0.2

x Data were obtained from about 1000 granules. (1) The ratio of the total hollow area in
granules to the total cross- sectional area of granules investigated (-~ 1000 granules)
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Fig. 2. SEM micrographs showing the mor-
phology of spray- dried ZTA granules (A)
without binder and (B) with 0.5 wt% of PVA

binder.
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Fig. 3. Dependence of the relative compaction

density on the compaction pressure and com-

paction method for (A) the granules contain-

ing no binder(B) the granules with PVA
binder.
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Fig. 4. SEM micrographs showing the surface

of green body dry- pressed at ~ 100 MPa

prior to an isostatic- pressing at 500 MPa (A)

the granules containing no binder (B) the
granules with PVA binder.
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Fig. 5. Relative sintered density vs compaction

pressure and compaction method using (A)

the granules without binder (B) the gran-
ules with PVA binder.
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