Journal of the Korean Ceramic Society
Vol. 31, No.6, PP.671—677, 1994,

Boehmite Sol

Surface Strengthening of 3Y-TZP Ceramics
by Boehmite Sol Infiltration

Ki-Sik Choi, Young-Jung Kim* and Hwan Kim
Department of Inorganic Malerials Engineering, Seoul National University

*Department of Materials Science and Engineering, Sunmoen University
{Received April 7, 1994)

2 o
Aafelarl qabesEel obsjris wgs walalr) gld AFEE 2 F 8 Qs A 22oH3Y-TZP)
Fde] AFu|L}g #aAH o1 Ao A AT Held nfE RFLE g o] ebs A& AHESkch
ke Flggs 2E 17 2240 Boehmite Sol& FPA1Z F o E vha] 4zdle] THF hFouhe) i
27 18%7) ¥ =% Batad e M Fstch o|u] §d zle)E 100~200 yme] = gi2w el AHel dlg] Vickers
hardness indenter® 2 glalg =xa @i #Folisse] gy Falsklch
ABSTRACT

To wmprove the low resistance of ceramics to lensile stress, many techmiques [or wtroducing and retamning
surface compressive siress have been suggested. In present work, 1 order fo introduce the compressive stress
on the surface of TZP ceramics TZP-AlLQ; composites were made wuh infiltration technigue. Highly porous
3Y-TZP pre-sintered specimens were submerged in AlOOH(boehmite) sol and the sol penetrated nto them
through open pore channels with moderate depth alter that specimens were sintered. Il was known that control-
ling the number of infiltration tume can vary the amount of AlQ; phase and the fraction of alumma al surface
reached up lo 18%. The depth of composile surface layer were 100~~200 um, and these were acceptable m
gurface slrengthening which were proved by Vickers hardness mdentalion method.
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Fig. 2. Weight mcrease of the specimens as a function
of the number of infiltration lreatment (in wt%),
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Fig. 3. Varalion of ALQ; content with multiple infiltralion.
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Fig. 4. Thicknesses of cuter layer of specimens with
vatious times of infiltration (5 times infiltrated).
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Fig. 5. XRD pattern of polished surface of the speci-
men which is meodified by infiltration.
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Fig. 6. Microstructures of outer layer.
(a) as-sitered surface {not polished)
(b) polished surface of cross section
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Fig. 7. Lengths of radial cracks by a Vickers bardness indenter.
{a) not infiltrated, load 10N (b} not infiltrated, load 20N

{c) infiltrated, load 10N (d} infiltrated, load 20N
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