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ABSTRACT

The reaction smtering of ALO:-ZrO;-Nb compasite has been investigated using ALO, and ZrAl, powders.
Two kinds of specimens, 78.3A1L0-14.0Nb.05-7.7ZrAl in wt.% (AZN-5} and 72.3AL0;-13.8N1.0:-7.5ZrAl-6 4710,
{AZN-10y, were prepared. Powder compacts were sinfercd at various temperatures between 16007 and 1700C
for 30mn 1 Ar. DTA and X-ray analysis have shown that a reaction between Nb.Os and ZrAls started at
1490T to form ALQ,, ZrQy, and Nb. The sintered densiy increased with the sintering temperature. AZN-10
specimen showed higher density than AZN-5 specimen for almosl all the experimental conditions. AlQsZr0s-
Nb compasite hol pressed after reaclion sintering showed higher loughness and lower hardness than hot
pressed Al:(0-ZrQs. The crack propagated through many metallic Nb particles which showed plastic deformation,
and this is the cause of the mcrease in toughness of ALOs-ZrO;Nb composite over AlQs-ZrQ.
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Table 1. Specimen Compositioins.

[ ALOy Nb:0s zAl, | om0 [ M0 |
AING 7832 Witk 1402 wt% | 7.66 wi% - 100 ppm
AZN-10 72.34 Wt 13.76 wt% 7.52 wi%h 6.38 wt% 100 ppm
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Fig. 1. X-ray diffraction patlerns of (a) AZN-b and (b}
AZN-10 reaction smtered at 1650 for 30 min
in Ar. t; tetragonal ZrQs: peak: m: menoclinic

Zr(y peak.
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Fig. 2. SEM micrographs of (a) AZN-5 (b) AZN-10 rea-
clion sintered at 1700C tor 30 min in Ar.
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Fig. 3. Variation of simtered density with sinlering te-
mperature of AZN-5 and AZN-10 specimens si-
ntered for 30 min m Ar.

Fig. 4. Optical micrographs of AZN-5 sinlered al {a)

1600C, (b} 1650, (¢} 1700C, (dy 1750C for 30

min i Ar.
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Table 2. Vickers Hardness and Toughness(KJof ALO
FZr0w-Nb and AlO-Zr(, Composites Hot
Pressed at 1650T for 30 min n Ar.

—

VICKERS FRACTURE
HARDNESS TOUGHNESS
(Kg/mm?) (MPa-m'%)
AZ-G 1900 343
AZN-G 1400 | 41
AZ-10 1800 3.6
AZN-GD 1300 4.8
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Fig, 5. Schematic representation of the Gacture of du-
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{a) crack bridging, {b) debonding®®.

Fig. 6. SEM micrographs showing (&) crack propagated
through Nb metal pariicles and (b} deformation
af Nb particle.
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