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ABSTRACT

The continuous cempaction response of zirconia powders prepared by different processing treatments was
mvestigated. Though the vield point could be or not below 1MPa, the change of slope was always observed
at high pressure range around 60 MPa. Powder compacticn was mainly governed by second compaction stage
and compaction rate was decreased with increasing forming pressure. Rolary vacuum dried powder favored
a high compaction density, whereas freeze dried and calcined powders favored an ncrease mn the pressing
etficinency. In order to extract more reliable mformation about powder compaction, it was necessary to use
not enly compaction response diagram but also compachion rate diagram.
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Table 1. Physical Properties of the Dried Zirconia Powders

Crystal Crystallite Soer Tap density  Parlicle size{um)**
Sample Cea{w /o) .
structure{%)* size(A) (m?/g) (%) %< 50%<  10%<
58 17.06 t=70, m=230 224 2.0 26 61.8 135 31
ZF - - - 10.2 v 316 8.8 26
R - - — 99 32 38.9 7.0 24
ZCHrT — — - 7.7 22 6.1 0.4 .2
~ {={etragonal, m=moenoclinic
"~ Lager scattering
*~~ Z5 powder celaned at 600C for 4h
-490- LA Lin b
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Fig. 1. Scanning electron micrographs of (a) spray dried (£3), (b} freeze dried(ZF), {c) rotary vacuum dried(ZR)
and (d) calcined spray dried(ZC) powders.
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Fig. 3. Compaction response diagram of rotary vacuum
dred(ZR). freeze dried(ZF) and spray dried(ZS)
powders. Incorrected for elastic compliances.
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Fig. 4. Compaction response diagram of rotary vacuum
dried(ZR), freeze dried(ZF}, spray drid(ZS) and ca-
lcined spray dried(ZC) powders.
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Fig. 5. Fracture surfaces of spray dried powder compacts pressed at (a) 6 MPa, (b} 32 MPa and () 240 MPa.

a9 EhE =R



Mzl 2 AYsie £7E

ek Bub ZFE Asiw 3714 B2el sletel mE A
25} AE delohude $ETel B FERY F
g Ehz e, 03~08MPa %ol Faaks

8 YA A mE AREE
1 1% Slsthel olelg WESAY sich Aush
Wpe 2kl @Al os4 FE Hgon SEMel
BEARWE F9ldl 4 gle dle} Fe] FE o)4)2]
E| %Jzﬂ 1 Ealt Hﬂﬁg_i alzte] 347k
Heh 2 7179 3] sy en](Fig ba), U=E
shEel Fotael Hl-?-l' »ﬁ—?PEI-aiE}. = 14-~70 MPa
WAl A Ha 259g H4alH 7R F4Y 7 &7
B=EE 3 ZF, ZC7F 2 ZS, ZRe wlEle F3l5e]
sich. Fig 3 wiahed Feigl 7]
=719 717} rhlale gatR|ul e Bkl glo]
40~70MPa W Je) 4] high pressure breakpoint#}:
A ggch o] stdel dgshs dxgd 2 e
gaeel gle FyAe] Fade A=Y, Fig 5
bel GRA S vlFReA F gl vheh el il
gte o] high pressure breakpointsl] ¥« we} £
AL mpzje] wg 13 gAE2] ARER Qg 2o
o wEAle] Yoo}, high pressure hreakpoint
ol el = 13} §l#bEe] wlad sk Zibshor e
B HEALE Dl A5 L S UK S
o). Fahie] $gEe] e BRE YA T4
AvE sednt v dees 2 $ATE
Fx2) Aol ALANE THEL U At Y
ZCel wlsle] A vieluivh FAdsgwl ZFe A
A4S g5 d5Fig Do BTt 234
AWy AFde| el wiE AYTtEsl ot
SAA P 2AHEA At BAY steElE T o)
Ak hel Srbd el dgEal sade sl
Aem A4

Fig, 404 high pressure breakpoint®] &A= 2 ¢|
abe] gieel| A slHabezE Aerlrt Erlsks AAH
welAk 3 Fe] Yy relnz A4 i Matsumoto'™
9 Asdflele 22 52 dEHHAA I derEE
&k srede] #Hale Aepst divhbes meld Yebsin
ahalet,

olg) #ql 2 Fqfe] wE AZEIE FT
WA Sl FaF ARE Ay Yete] AU ST
174 o)Rsla 2 F3E Fig 6o vehilsich Fig 4o
44 high pressure breakpoint= *|-€7]7} Fiske
o]l Aol fFE <4 5 22} low pressure break-
painte Ebel wet ot spach & 4Egsie A 14

e 4GS @ 5

Dn:

el

4~’ "'{E oil
©

25

o
&2
A

e 1o

A 299 A6 {1992}

DENSITY  CHANGE (%) / MPa
- =

’ e I Bt B S Rl B Bt ) ad g
a1 10 0.0 100 ¢

PUNCH PRESSURE (MPa)

Fig. 6. Compaction rate diagram of rotary vacuum dried
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ned spray dried{ZC) powders.
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Fig. 7. Porc size distribution of spray dried(ZS), freeze dried(ZF), rotary vacuum dried(ZR) and calcmed spray
dried(ZC) powder compacts pressed uniaxially at {a) 6 MPa and (h) 200 MPa.
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