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ABSTRACT

In order lo improve the compactness and umformity in ceramic green body, we have developed dynamic-
CIP (Cold Isoslatic Pressing) as a new forming method in which the CIP and the vibratory pressing were
combined. In dynamic CIP, bulk density on alumina compacts was linearly increased with higher | PP |
and maximum pressure of dynamic-CIP was decreased over one-third of that of conventional CIP to obtain
the same bulk density.
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Fig. 1. Schematic compaction curve showing densifica-
tion mechanism stages'.
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Fig. 2. Schematic diagram of different methods of Par-
ticle compaction,
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Fig. 3. Schematic diagram of dynamic-CIP system.

Fig. 4. Photograph of aciual Dynamic-CIP sysiem.

kg/em®) 2} bias 4% Py, ke/om?) & HEAIA HHAE
Az o 4y Ueg M2 u@ PFEsigek ool
Nk Pos 131 918k HEE Pouw/P. HERE 900/(0, 200,
300, 600, 700Y, 700/(0, 100, 300, 5003, 500/(0, 100,
3007 slw Fr)z 9iE ki)l 3R &)
Aok =, F71H EEE nbEA k] o g Falslr]
& Pon/Poes 900/2002 mAstz F7)7 staddsl
HREAZEE 1, 3, 5, 10, 15, 30, 60822 ¥l5tA] 7
zalsiedol, AYdee 2% Aldalg
¥ 2} Frlel 23 gA stk #9 dynamic-CIP A5 4]
+2d FAEAS Boh aHE e HaAS) flEe] F
& dFalo|l=gly AHxg HoydAd 0.7 ume) T
whiik Y-doped ZrO, 22 (Fig 6(b) g al&3}e] A4
ek deAe] 29 ¢ sluld s SEMe =2 whashelc)

ol

=] = [a]
HEA S

4

3. 4z 9 D3

Fig. 7 dynamue-CIPl e P,.=S 500, 700, 900

A 294 45 5(1992)

o N R P
2 2
‘ ¢
& A P
Time %
{a) )]

Fi

—

g. 5. Relationship between the compacting pressure
and the time.
(&) static CIP, (h) dynamic CIP

kg/om’e = 1 Py 2 fERAA AFEE o
CIPZ A¥sF2] 500, 700, 200, 1500 kg/cm?e 2 413
e oo AEgun WIS el Ao|ch Dynamic
CIP"“ 9le] A P2 500, 700, 900 kg/em®= € A 55
Foll A Po.gl Po. 3el7l 245% A3ddss o3
C'Dﬁ A8 Ay er Zalskw 942 o ¢ 9k
Szt ddk CTPof) glolMe] Ayul=i Ad¥e 900
kg/em*7b2l = rbsla qlet T o)4ke] AgEatel)
= Agl 4A9 g2 Jehgith Dynamic-CIPS A%
| PraePu, 17 258 4 alder] ol zle st
T Pon2E Pu.2 gtde] dolzled 2a8¥E A7
Tl gk wharle] P8 @k o] Al7le]
o} 7}34 A= AEerES dr) feldd 2w
°LE—3.% A g gl dxtEd]
o2 A=l dHige) et
CIP2] Afede o= ﬂxj e el EHE Adedn
Hol7] esked ol 7R deslelAl Fig §
(a)ell 48} Zo] fm}Eake] A2 AuEe Ze o)
tpsel YAE DAY b G olsjsl @ 4
HorYE Flaloizly ey ee) 2718 7lxoa] 2y
7] diEolzl o 4FEc), Dyname-CIPY A% P, =500
kg/em?2] Al g7t oAk CIPE] A& sk 1500 kg/em? 2
AHEYS gET 22 A9dEs el AL Fig 8(h)
o 4] B whef 3do] Py, 7k W sE Fo Fig 8(a)
A FEHd ¢ ogddd PREe] Sl Auide 5
317 H337] B #elch B8] dynamic CIPe gle] 4]
Finae/ Py =500/0 kg/em?e] 7-9-2] A4 % (2 249g/cm®)
e} ot CIP#I| 414} 485k 1500 kg/om!s we] vz
(2.224g/cm™) 2] WIRZRE dynamic-CIP#] A% oiu}
CIP A#she] 1/3 olalll iz o] & HYes st
AHAE Aag o les o gl

Fig. 9+= dynamic-CIP 4] &e] glo]A] P,..=%00 kg/em?,

gl

-393-



(o)
Fig. 6. SEM micrographs of (a) alumina powder (Alcoa
Co., A-16) and (b) Y-doped ZrQ, powder prepar-
ed from melal aikoxide.
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Fig. 7. Effect of bias pressure of Dynamic CIP on the
bullk density of green hody alumina powder.
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Fig. 8. Compactness of particles in green bedy by (a)
static CIP and (b) dynamic CIP.
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Fig. 9. Effect of opcralmg time of Dynamic CIP on the
bulk density of green body alumina powder,
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Fig. 10. SEM micrographs of {a) surface and (b) frac-
ture surface of green hody monosized Y-doped
Zr0y powder compacied by dvnamic-CIB.
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