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Growth of AlL,O3/Zr0O, eutectic fibers by the micro-pulling down method and its
mechanical properties
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Abstract ALO,/ZrO, eutectic fibers were grown by micro-pulling down technique and investigated their microstructure
as a function of solidification rate. ALOyZrO, eutectic fibers 0.2~2 mm in diameter and 500 mm in length have been
grown with a pulling rate of 0.1~15 mm/min. The eutectic microstructures changed as a function of fulling rate from
rod-shaped to cellular shape containing some thin lamellar pattern via uniform lamellar structure. Typical lamellar
thickness decreased from about 380nm to 110 nm as the pulling rate increased from 1mm/min to 15 mm/min. The
interlamellar spacing fitted with the inverse-square-root dependence on pulling rate according toi = 1xv™'?, where A
has the dimension in um and v is pm/s. Hardness value reached 13.1GPa at 15 mm/min of pulling rate and tensile
strength 900 MPa at 10 mm/min were also increased as the interlamellar spacing decreased.
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Fig. 1. Schematic diagram of micro-pulling-down experi
mental set-up.
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Fig. 2. As-grown ALOs;-ZrO, eutectic fibers.
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Fig. 3. Powder XRD pattern of crushed ALOy/ZrO, eut-
ectic fiber.
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Fig. 4. SEM perpendicular cross-sectional images of Al;O;-ZrO, eutectic fibers at different pulling rates.
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Fig. 5. Interlamellar spacing of ALOy/ZrO, eutectic fiber
versus pulling rate.
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Fig. 6. SEM longitudinal cross-sectional images of ALOy/
ZrO, eutectic fibers at different pulling rates.
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Fig. 7. Vickers hardness values of ALOyZrO, eutectic
fibers with the pulling rates.
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Fig. 8. Tensile strengths of ALO4/ZrO, eutectic fibers with
the pulling rates.
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