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Effects of Solvent Mixtures on Dispersion and Rheology of Alumina/Zirconia Tape Casting Slurries
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X B ALOYZIO, nl$A Webae] 24w #g 2 X0l v]AE methyl isobutyl ketone (MIBK) /ethanol (EtOH) £wi&4}
9| @3¢ YAUE, =@ PP 24 =abslgict. 2444 ‘Hypermer’ KD-10] ¥ 19 cheke) MIBK& $43He 451 (260
vol%) ol4 ALOs% ZrO, a8l YPUEE F71siddch. 8OMIBK/20EtOH (vol%) 414 ball miling®tk Htdo] Fz
unimodalgt At 71 X velisich L& AL o b R-5 4 Jehisiey) shear thinning ALOYZr0.9 Eghv],
MIBK/EtOH & & u)oll mjel o tid o2 AFsiqct. £4¢% MIBK# AH-¢ ALOs(<300 s7')  Zr0;(<3000 s~') €<
4L Foj) AGET W ol 4 73 74t shear thinning & el st} FUg 471 (BOMIBK /20EtOH, vol%) & AH-¢ A4
9} shear thinning€ ALOy/Zr0.2] Eitulel] A2 & & =] gt}

Abstract The effects of methyl isobutyl ketone(MIBK)/ethancl(EtOH) solvent mixtures on the dispension, particle
size distribution and rheology of Al:0s/ZrO. nonaqueous suspensions were investigated by measuring sedimentation
density and viscosity. The sedimentation density of AlO; and ZrO; particles increased in MIBK-rich( =60 vol%) sol-
vents with ‘Hypermer’ KD-1 as a dispersant. The ball-milled suspensions in 80MIBK/20EtOH(vol%) solvent exhibited
the narrow and unimodal particle size distribution. Although all suspensions exhibited the pseduo-plastic flow(shear
thinning) the shear thinning behavior was somewhat different, depending on the mixture ratio of Al:0:/ZrO, and
MIBK/EtOH. Under a given shear rate(<300 s~* for Al,Os;; <3000 s~ for ZrQ,) the strongest shear thinning appeared
in the ALOs; and ZrQ; suspensions with pure MIBK solvent. The shear thinning was nearly independable on the mix-
ture ratio of Al:0s+/Zr0:; in case of using the identical solvent(80MIBK/20EtOH, vol%).
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Fig. 1. Scanning electron micrographs of {a) Al:0s and (b} ZrO. powders.

Table 1. Characteristics of Al,Os and ZrQ. powders.

Major crystalline phase

Particle size distribution (sm)
<10, <50, 90%

Bulk density(g/cm?)

Surface area(m?/g)

Major chemical component (wt%)
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Fig. 2. Sedimentation density of 10 vol% Al.Q; and ZrQ, sus-
pensions with and without 3 wi% dispersant, prepared by
MIBK/EtOH mixtures.
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Advanced Ceramics, Australia) & &UEAE 2183519
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Fig. 3. Particle size distrubution of AlLOs suspensions prepared by (a) 100/0, (b} 80/20, {c) 60/40, {e) 20/80 and
(f) 0/100 vol%, MIBK/EtOH mixtures, after ball milling for 24 h.
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Fig. 4. Particle size distrubution of ZrQ, suspensions prepared by (a) 100/0, (b) 80/20, {c} 60/40, {e) 20/80 and
(f) 0/100 vol%, MIBK/EtOH mixtures, after ball milling for 24 h.
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(EtOH), ZrO.: 0.64 (MIBK); 0.60 (EtOH)) & w34
c}. 20 vol% EtOH 9] E-e w2iegle] axtyq $42
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Fig. 5. Transmission electron micrographs of ALOs(A’) and ZrO.'Z’) suspensions prepared by (a) 100/0,

(b) 80/20 and (<} 0/100 vol%, MIBK/EtOH.
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Fig. 6. Plots of apparent viscosity at shear rate of 50 57/ of ALO,
/Zx(), suspensions prepared by MIBK/EtOH mixtures.
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Fig. 7. Plots of apparent viscosity at shear rate of 200 s~* of Al,
0,/ 210, suspensions prepated by MIBK/EtOH mixtures.
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Fig. 8. Log-log plots of apparent viscosity of Al:O, suspensions
prepared by MIBK/EtOH mixtures.
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Fig. 9. Log-log plots of apparent viscosity of ZrO, suspensions
prepared by MIBK/EtOH mixtures.
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Fig. 10. Log-log plots of apparent viscosity of ALQOs/ZrQ; sus-
pensions prepared by 80/20 vol%, MIBK/EtOH.
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