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RESUMEN

Los compositos basados en CA, (CaAlsO;) presentan interesantes propiedades termomecanicas que
permiten su aplicacion como materiales aislantes, componentes estructurales, filtros a elevadas
temperaturas y ambientes corrosivos [1]. En particular, la presencia de dialuminato de calcio (CA>)
proporciona a los compositos un bajo coeficiente de dilataciéon térmica similar al de la mullita [2,3]. El
zirconato de calcio (CaZrOs) presenta un alto punto de fusion de 2612°C y diversas aplicaciones como
sensores en estado s6lido, termistores a altas temperaturas y electrolitos sélidos en celdas de combustible.
En este trabajo se elaboraron compositos basados en CA, /CaZrOs; a partir de mezclas de polvos
comerciales de cemento de alta alimina (HAC), ZrO; pura, Al,O3 y CaCQOs. La mezcla se procesd en un
molino de alta energia con bolas de zirconia durante 1 hora empleando dos velocidades distintas: 500 y 800
rpm. La mezcla obtenida por molienda se prensé y luego se calcind a 1400°C. La reaccion se siguié por
técnicas de analisis térmico (ATD-TG) y difraccién de rayos X (DRX). La microestructura se analiz6 por
SEM. La densidad se determinG por picnometria. La distribucion de volumen y tamafio de poros se
determiné por porosimetria de mercurio. En las muestras sinterizadas se encontraron como fases
principales CA, y CaZrOs y como fases secundarias CaAl,O4 (CA) y ¢-ZrO,. Por efecto de la molienda se
observé un aumento en la formacion de CA, y CaZrOs; y una disminucion del contenido de CA.

En la mezcla en verde sin moler se determiné un tamafio medio de particula de ds,=9.8 um mientras en las
mezclas obtenidas por molienda a 500 y 800 rpm este tamafio de particula se redujo a dsp=3 um,
produciendo un incremento de la densidad del composito que resulté en promedio de 3.6 g/cm?.

ABSTRACT

The composites based on CA; (CaAl,Oy) exhibit interesting thermomechanical properties that allow their
application as insulating materials, structural components, filters at high temperatures and corrosive
environments [1]. In particular, the presence of calcium dialuminate (CA;) provides composites with low
coefficient of thermal expansion similar to mullite [2,3]. Calcium zirconate (CaZrOs) has a high melting
point of 2612 °C and various applications such as solid state sensors, thermistors at high temperatures and
solid electrolytes in fuel cells. Composites based on CA; /CaZrOs; from mixtures of commercial powders of
high alumina (HAC), pure ZrO2, Al.Os;, and CaCO; cement were developed in this work. The mixture was
processed in a high energy mill with zirconia balls for 1 hour using two different speeds: 500 and 800 rpm.
The mixture was obtained by uniaxial pressing and then calcined at 1400 °C. The reaction was followed by
thermal analysis (DTA-TG) and X-ray diffraction (XRD). The microstructure was analyzed by SEM. The
density was determined by pycnometry. The volume and pore size distribution was determined by mercury
porosimetry. In the sintered samples were found as main phases CA; and CaZrOs; and CaAl,O4 (CA) and
c-ZrO; as secondary phases. Effect of milling produced an increase in the formation of CA; and CaZrO; and
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a decrease in the content of CA. In the green mixture without grinding was determined a size medium
particle of dso = 9.8 um while in mixtures obtained by grinding at 500 and 800 rpm this particle size was
reduced to dsp = 3 um, producing an increase in the density of the composite that resulted in density of 3.6
g/cm3.
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