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3. Results and discussion

In reactive infiltraton processwe confirmed that molten aluminum infiltrated into powder mixture
preform at 1073K.Spontaneous infiltration of molten aluminum into {BN+Ti) blended powders
occurredat all conditions. This result shows the wettability between molten aluminum and (BN+Ti)
blended powdergas extremely good.

Figure2 showsmicrostructure of the infiltratd partof the specimennon-compactedprocessing
temperature: #73K). As shown irFig. 2 (a) when the BN /Ti powder blending ratio was 2.0,
TiB, particleswere dispersgin AIN matrix and BNpaticleswere notobserved. As shown fRig. 2
(b), when the BN /Ti powder blending ratio was 3.0, BN particles were dispersed in AIN
matrix, and TiB; particleswere dispersgaround the BN particles. This shows ti#, particles
receival boron from BN particleg=ig. 3illustratesthe XRD patternsof the specimen
(noncompacted, processing temperature: 1473K, BN/T)=Zi@e porosity of the neonompacted
(BN+Ti) blended powder was so higfit excessive amount of molten aluminum infiltrated in the
blended powder. Consequentdysharp diffraction peak of Al was detected as shown in Fig. 3

(a) (b)

Fig. 2 Microstructure of the infiltrad part othe specimen
(noncompaced, processing temperature: 1473
(@)BN/Ti=20, (b)BN/Ti=3.0

Fig. 3The XRD patternsf the specime
(non-compacted, processing temperature: 1473K, BN/Ti=2.0)
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Figure 4 shows microstructure of the infiltrated part of the specimen (compacted, processing
temperature: 1473K). As shown in Fig. 4 (a), by using compacted preform, BN particles were not
decomposed completely even when the BN/Ti powder blending ratio was 2.0.This is because the
porosity of the compacted preform was so low that aluminum required for the following reaction
could not be supplied completely.

2AI+2BN+Ti—2AIN+TiB, (1)

However, these unreacted BN particles in the compacted preform (BN/Ti=2.0) disappeared by
raising holding temperature from 1473K to 1673K as shown in Fig. 5.

10um 20pum
Fig. 4 Microstructure of the infiltrated part of the specimen
(compacted, processing temperature: 1473K)
(a)BN/Ti=2.0, (b)BN/Ti=3.0

10um
Fig. 5 Microstructure of the infiltrated part of the specimen
(compacted, processing temperature: 1673K)



839

4. Conclusion

AIN matrix composites with dispersion of BN and TiB, particles were fabricated by reactive
infiltration of molten aluminum in (BN+T1) blended powder, and the following results were obtained.

1. Molten aluminum infiltrated into the (BN+Ti) blended powder preform at temperatures above
1073K.

2. The porosity of the non-compacted (BN+Ti) blended powder was so high that excessive amount of
molten aluminum infiltrated in the blended powder. Consequently, the AIN/Al ratio of matrix was
low.

3. The porosity of the compacted (BN+Ti1) blended powder was so low that BN particles were not
decomposed completely even when the BN/Ti powder blending ratio was 2.0.

4. The unreacted BN particles in the compacted preform (BN/Ti=2.0, processing temperature:
1473K) were completely reacted by raising holding temperature to 1673K.
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