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Microstructure Control of Fibrous Monolithic Al;0s/ZrO, Composites
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Abstract Fibrous monolithic control of Al,O3-ZrO, composite was investigated by multi-pass extrusion process.
To obtain sound AlyO3-ZrO; sintered bodies, burning out and sintering process were carefully carried out. The
sintered bodies showed continuous, fibrous monolithic microstructure without any swelling. Many microcracks
were observed at the Al;0s-ZrO; interfaces due to the mismatching of thermal expansion coefficient between
Al;O; and ZrO; phase. Most of m-ZrO; grains included twin defects such as (001), (010) and (011) type to
accommodate the phase transformation induced stress.
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Fig. 1. Schematic diagram of the time-temperature for binder
burning out.
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Fig. 2. SEM micrographs of the extruded-rod at transverse direction to the extrusion. (a) 1st pass - ZrO, powder mixed polymer
(b) 1st pass - Al,O; powder mixed polymer (c) 2nd pass (d) 3rd pass
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Fig. 3. SEM micrographs of the extruded-rod at transverse direction to the extrusion. (a) 2nd pass (b) 3rd pass (c) 4th pass (d)
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Fig. 4. SEM micrographs of the extruded-rod at transverse direction to the extrusion.
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Fig. 5. SEM micrographs of the extruded-rod at longitudinal direction to the extrusion. (a) 2nd pass (b) 3rd pass (c) 4th pass
(d) 5th pass
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Fig. 6. SEM micrographs of Al,0s;-ZrQ, sintered body observed at (a) transverse (b) and (c¢) longitudinal direction(b) to the
extrusion.
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Fig. 7. TEM micrographs of fibrous monolithic Al,O3;-ZrO;
composites after Spass, showing microcracks at the interface
(a) and enlarged image(b).

A&l £AA L (bo)e BAT Helth &2
= pAgtE 27 2 2 ajgel & AXEHL 3
A7t ¢ 5 um~20 um= 7t BAYT B ©
=g olAe Aerde) 71318 gkl wel 7
Likalll= 3

Fig. 72 5928 ALOYZIOEHNE AZ4H 2 TEM
oA zA 02N, ALOY m-Zr0, (GAFETE) F A8}t
B3 g7t 98 dol T AZ YAB mAlgdel &
AL AZe ARRlolth viAdlggde HAL 5 AFY
Il AA 4 RHALOs: 8.8X10%°C, ZrOy: 8.0X10°°C)
2 Al — AUATE WEl170°C)el vk F7ke
6% AR 71Tt ALO% m-Zr0,2] YAHAA
ol gge] #FET ALOCIA BARVIF] EARE <

o

& ot AFR7IFS BTE A5 3 Gl R

=

o
)

34y g e
Lol

T yo

AETY ALO;-ZrO, AlEHY EAlEe] w0 217

Fig. 8. HRTEM micrograph showing twins of a m-ZrO, grain
in fibrous monolithic Al,;Os-ZrO, conposite.
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Table 1. Comparison of size of structure in diameter with extrusion determined by calculation and experiment.

Pass of extrusion 0 1 2 3 4 5
Calculated (ym) 30,000 30,000.50 404.00 46.00 5.46 0.64
Measured ({im) 30,000 30,000.50 450.00 50.00 6.00 0.70
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