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Partially Stabilized Zirconia Powder Designed
for the Die and Rubber Pressing Uses

Hajime SUZUKI
Kanji YOSHIMITU
Kunio OZAKI

Partially stabilized zirconia powder containing organic binder has been produced. This powder with good
green density leads to a variety of ceramic products of high bending strength. Mean bending strength
estimated exceeds 100 kg/mm2.
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Table 1. Chemical analysis of TZ-3Y powder
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Table 2 Characteristics of TZ-3Y and TZ-3YA powder

Characters TZ-3Y TZ-3YA
Aerated Bulk Density (g/cm3) 1.23 1.14
Packed Bulk Density (g/cm3) 1.48 1.27
Compressibibility (%] 17 11
Angle of Repose (°) 30 29
Amgle of Spatula (°) 46 28
Cohesiveness (%) 48 39
Angle of Fall (°) 16 10
Angle of Difference (°) 19
Dispersibility (%) 32 41
Flowability Medium Better
Floodability Very Strong Very Strong
o Specific Surface Area (m?/g) 18 —
Tetragonal Phase Content (%) 80 —
o Crystallite Size (A) M 220 — -
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Fig. 1 Granulated particles of TZ-3Y
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Fig. 2 Granulated particles of TZ-3YA

3Y kLT 3wt% F—FLicbDThd. HH
L7z TZ-3Y ¥k {LEa¥ifE % Table 1 iR$ . &K
i TZ-3Y B TZ-3YA ¥BEOBFEEHOHEE
Table 2 ic, HBMETHREBHIC L &R TR
## Fig. 1, Fig. 2 &R +. TZ-3YA BROBEEIT
TZ-3Y ¥RoFnE B L THE L, B b hE v,
Ht, ERRIFH TZ-3Y T B LTEILETH S
LEZHNDM, Thi Fig. 1, Fig. 2 »6 b#ESh
5,

3. B O B #%

(1) BHEOEREE

SMBHC & 2R EKOFERE, f 34.0mm,
57.0mm N4 HK 25g #FEL, ET Lo o—ih
MEIC X > TiT=7c. 72— 7LARKE (343 C.LP.
L) i bReFMEFRL, EJ 500 kg/cm? T
B Lo, BRT A= LRI L > TT= Tz,

(2) RWAKREBE

W 1 & RIG R EE OBtk & Fig. 3 17 TZ-
3YA o HkEE S TZ-3Y 0Fh 8L T3~5
%I o TW5D, &MLy C. 1L P RIVE
X B BB REE R 25

(3) #HEB=

EIUR R R L e O SR LA RINEE L LT
Fig. 4 2R Lico WMEEREAMHKO—ADRE & ) &
L, EEEOFORSE | L LK, (I,—1)/1yx100
T Lz, BRIEENEEL T2 L BRI DS b L
FILFDOARTYFRPEL D, ELSBEBELY
C.LP. KIMBEIC L B HRAT Y F DI,

3.2F

3.0

Green Density (g/cr)

2.5 e
o Die Pressing

L 1 L 1 i
500 700 1000 2000 3000

Compaction Pressure (kg/cr?)
o TZ3YA

e TZ-3Y

Fig. 3 Green density as a function of compac-
tion pressure
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Fig. 4 Shrinkage of TZ-3YA as a function of
compaction pressure
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Fig. 5 Scanning electron micrographs of green bodies prepared under several compaction pressures
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Fig. 6 Typical heating and cooling schedule on
sintering
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Fig. 7 Heating rate on bending strength of
sintered body
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Fig. 8 Bulk density of sintered body, TZ-3Y
and TZ-3YA
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Fig. 9 Bending strength of sintered body, TZ-
3Y
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Fig. 10 Bending strength of sintered body, TZ-

Fig. 11 Some ceramics using TZ-3YA
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Table 3 Preparation of some ceramics using TZ-3YA
Size (mm) Green Density (g/em3 Bulk Density (g/cm?) Compaction Pressure
(kg/cm?)
Plate 94X94x5¢ | 2.70 6.07 "Die Pressing 1000 o
94 X 94 X 15t 2.69 6.05 Die Pressing 2000
94x94 <13t 2.99 6.05 Rubber Pressing 2000
Bar 42¢ X 508 2.99 5.96 Rubber Pressing 2000
Pipe 49+ % 360 X 580D 2.96 6.07 Rubber Pressing 2000
Table Knife 2001 x 5t — 6.09 Die Pressing 1000
. Kitchen Knife 290L x 5t — 6.09 Rubber Pressing 1000
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