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ABSTRACT

Discontinuous, polycrystalline Al,Os-dispersed TZP fibers were prepared by the centrifugal spinning of a colloidal ZrO, sol
containing Y and Al nitrates and poly(vinyl alcohol). Factors affecting the rheological properties of the sols, such as sol concentrations,
aging, and the amounts and types of additives, were investigated by measuring the shear viscosities. The flow characteristics of the
sols were studied in relation to the spinnability by measuring the viscosity with respect to the shear rate. The spinnability was obtained
through the addition of a polymer which increases the viscosity to a range of optimum viscosity values for spinning. Aging the sols
containing the additives did not noticeably change the sol viscosities at room temperature up to 30 days. The flow behavior of the
spinnable sols progressively changed from nearly Newtonian to pseudoplastic with an increase in the sol concentration.
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Fig. 1. Viscosities of ZrO, sols as a function of reduced vol%.
(ZS: ZrO, sol, Z3Y: ZrO, sol containing 3 mol%
Y,03, Z3Y2P: ZrO, sol containing 3 mol% Y,05 and
2 wt% PVA, Z3Y10A2P: ZrO, sol containing 3 mol%
Y,03, 10 wt% Al,03 and 2 wt% PVA.)
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Fig. 2. Viscosities of Z3Y2P and Z3Y10A2P sols as a

function of aging time. The shear stresses were 125!
for Z3Y10A2P s0l(50%) and 38.4s" for Z3Y10A2P
s0l(56%) and Z3Y2P so0l(62.7%), respectively. The
numbers in parentheses denote the reduced vol% of
the sol.

A2 k8]

T}
AEE &A% Zolu, SR 7 62.7%% Z3Y2P &3}

56%21 Z3Y10A2P =& AfA|%7} 7} 3K (spinnable) =
2ZA A AUEE 3845 94 ZHzt 33 x 10" mPas,
13 x10*mPa-s@& 72| Walx] Fgpr}. gk Zuis)s}
50%%1 Z3Y10A2P &2 A A=x7F B7FsstA A
&% 12594 AEE ~42x 10°mPasC2 LA 3T
TEOS &3 22 Ii4 B9 9] &2 434 AM A=
7F Azb F7vsted, ol Ast AXAoRE dojuy]

Fo 2 H= AFHo)Aw A Ao Ladh
Az = 5 dek®

Fig. 32 AfAZ 713 Z3Y10A2P £9] #A)
Abs7] 9lEte AdE&zd mE HEE
2 SR} 56%E W A9 e AsES
Holl 57.3%0014 58%= ADTSE AdEE7F F7ts)
=7t FAaskE 2JAFAA (pseudoplastic) A5 Z
L9 Adgro g FJr Wyl 32 &2
gA1Ql PVASl 7]eldttl, £o] wFE™ PVA 4o
7Fsle] PVA B2} AFEE 7H2] 97 (entanglement)©] o]
=, ol de&ert molA| JFlo] g o] oAf
2:%] (shear-thinning) A%< UepA @ct!” o]efsk Het
A3= PVAY EAJ5k= oMAlEIOIE 717t BE4E B
£ 7He o] @ dojubr] wiitol] #hAasit

ARAZZE 7Fss S0 wH AsollA Hoju=
Casson 2] o] &3lo] 3Hlat k' Casson 2]& 7
T HL7F FotA FA A'S B 7t o
o f&3i, $8d¥ &89 4 As S o
o] Mekg# (1)t AL (y)eke] FARA Yepd

of
o

ol
g
PAUNENG
o
Ko

==

U= N
3@ 8o -

m

N

d
o Jpr o

T

¢

[e)
=
3}

o)
pos

N

o

=

2~

S
12 *12

T =k0+k1y

12

A7k, o ke Z
7F0d o Ae-gHelH

410 ———m—m—— 7

—— Z3Y10A2P (58%) spinnable
Z3Y10A2P (57.3%) spinnable
Z3Y10A2P (56%) spinnable
3x10* | -

—~

2x10*

Viscosity (mPa-s

1x10*

0 100 200 300

Shear Rate (s™)

Fig. 3. Viscosities of Z3Y10A2P spinnable sols as a function
of shear rate.
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Fig. 4. Casson plot of shear stress versus shear rate for
Z3Y10A2P spinnable sols.
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Fig. 5. TG-DTA curves of Z3Y10A2P fibers at a heating rate

of 5°C/min in air.
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Fig. 6. XRD patterns of Al,O;-dispersed TZP fibers fired at
different temperatures for 1 h.

Fig. 7. SEM micrograph of Al,0Os-dispersed TZP fibers fired
at 1200°C for 1 h.
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