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Compressive Deformation of YzO3-Stabilized 

ZrO2/AI20a Composite 

Fumihiro WAKAI, Hidezumi KATO*, Shuji SAKAGUCHI 
and Norimitsu MURAYAMA 

G~,vernmenl Industrial Research Inslttutv, Nag,,ya} 
1-1, Hiraleeho. Kita-ku, Nag(,va-sht 462 

* Suzuki Motor ('~. 

Compressive deformation of  80 w t ~  ZrO, (3 mol~ Y,O, )/20 wt% Al, O, composite was studied in air at temperatures jrom 
1400 ° to 1550°C. Extraordinary_ large deformation ( up to - 1.8) wa.s observed at stT ain r ates j}om 10 ' to 10 ' s '. The stress 
e:~ponent was from 1.2 to2 and activation energy was 620+ 40 kJ/ mol. It "a,as observed that the AlcOa aggregate evolved during 
the deformation. This phenomenon was explained by the grain rearrangement model as a ~vnsequence o/grain switching doring 
the superplastic flow. [ Recetz.ed.lulv l. 1986] 

Preparation of Monodispersed Spherical Ta2OsnH20 

Particles with Controlled Size *~ 

Keita NAKANISHI, Yoichi TAKAMIYA and Takajiro SHIMOHIRA* 
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1-1-1, Uchisaiwai-cho, Chiyoda-ku, Tokyo 100 
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Monodispersed spherical TazOsnH, O particles have been prepared by hydrolyzing Ta( OEt)s with water and basic catalyst in 
ethanol. The particle size was controlled within the range betzveen O. 05 and 1 tam by adjusting the amount of water and catalyst. 
The results of change in particle size and of ~ potential measurement suggested that the particles grew by the coagulation 
mechanism. Particles were amorphous, transforming to crystalline Ta~Q at 740°C without appreciable shape change. 

[Recewed February 1. 1986] 

Crack Configuration Beneath Vickers Indentation and Fracture 

Toughness  Evaluation in Y203-Partially Stabilized Zirconia 
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Crack configurations beneath Vtckers indentation in 3 tool% Y20~ partially stabilized zirconia ceramics unth average grain 
sizes of  O. 4/.tm ( Z  3 Y- I ) and 1.0 tam ( Z 3 Y- 0 ) were examined and their fracture toughness was measured. Crack 
configurations were assessed by the dye penetrant technique and observations of  the f l a w  distribution on the fracture surfaces 
by using scanning electron microscopy. The crack configurations of partially stabilized zirconia were found to be of Palm- 
qvist type even at a high indentation load (50 kg). However, the Palmqvist type cracks were well-developed in the direction 
of  indentation depth and appeared to be different in shape from the t~ical Palmqvist type cracks like those observed in 
WC-Co. Fracture toughnesses K,c measured by the controlled surface Jlaw technique and the chevron notch technique were 
7. 13-7. 26 M P a ' m  '/z. K~c values were also measured by the indentation fracture technique using Niihara et aL equation, 
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Lankford equation and Evans equation based on polynominal curve fitting. KJc values obtained by using Niihara et aL 
equation were the lowest and those obtained by Lankford equation were the largest in three equations. The KJc's obtained by 
using Evans equation were intermediate between them, and 6.~8 MPa'm '/z for Z 3  Y- l and 7.25 MPa. m I/z for Z 3  Y- 
11. [Received January 18, 1986] 

Tensile Strength of HP-Si3N, at Room and Elevated Temperatures 
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Tensile and three-point-bending tests were conducted at room and elevated temperatures on hot.pressed SisN~ containing Y, Os 
and Al, Os to obtain information on characteristics of tensile strength and its relation to bending strength in ceramics. At 
room temperature, Weibull modulus in tensile tests was lower than that in bending ones. At 1200°C, strength decreased but 
WeibuU moduli increased in both tests, and the increase in Weibull modulus of tensile tests was so remarkable that no signi- 

ficant difference was observed between tensile and bending tests. The tensile strength calculated from the results of bending 
tests using effective volume was lower than and almost equal to the observed value at room temperature and 1200°C respec- 
tively. Therefore, it is considered that the degree of dispersion of crack size in tensile specimens is different from that in 
bending ones at room temperatttre, and that the effect of crack size on the failure Strength becomes less significant due to 
softening of the glassy phase at grain boundaries at 1200°C. Though the temperature dependence of tensile strength was simi- 
lar to that of bending strength, it was difficult to obtain the precise failure stress by bending tests at 1400°C, because of  plas- 
tical deformation. [Received January29, 1986] 

Crystal Growth of a-Quartz from a Silica Gel Using Alkali Halide Flux 
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Crystals of  a-quartz were obtained from a silica gel in alkali kalides. We found that the addition of  LiCl to NaBr provides 
the most suitable f lux.  The gel was heated to 850°C, and cooled slowly near the transition temperature. By this treatment fl- 
quartz was converted to a-quartz. The following results were obtained. 
( I ) The NaBr- LiCl system provides the best f l ux  for the crystallization of  a-quartz. The best f l ux  molar ratio R, ( = 
NaBr/ LiCI) for obtaining u-quartz was 9.7/0.3. 
( g ) The crystal size decreased with decreasing ratio R,(  = silica gel/flux, molar ratio) from O. i to O. 01, and reached a 
maximum (0. 5 X O. 5XI .  2 ram). 
( 3 )  When l wt~g-CaCOa was addod to the f l ux  under conditions ( 1 )  and ( 2 ), an a-quartz crystal with a maximum 
size of O. 5>(0. 5X2. 5 mm were obtained. [Received February lO, 1986] 


