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Abstract The sintering behaviour of monolithic zirconium diboride (ZrB,) and ZrB,-based composite (ZrB;-ZrC) were
studied using a pressureless sintering technique. The specimens were prepared using commercially available ZrB and
ZrC powder which were pressed and subjected to pressureless sintering. The effects of lanthanum and neodymium used
as sintering aids in the sintering processes were investigated. The sintered specimens were characterized using X-ray
diffraction analysis and scanning electron microscopy. The ZrB, specimen prepared using and addition of 1 wt% lanthanum
and pressurelessly sintered at 2,200°C showed the maximum relative density of 96 %. The ZrB,-ZrC composite specimen
without the addition of any sintering aids exhibits the maximum sintered density but contains significantly detectable
amount of secondary phase.
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Fig. 1. Arrangement of Zr atoms at grainboundary
between ZrB, and ZrC*.
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Table 1
Chemical composition of mixtures [wt%]

ZrB, ZrC La/Nd PEG Total
Monolithic ZrB, 99 - 0 1 100
985 - 0.5 1 100
98 - 1 1 100
9% - 3 1 100
94 - 5 1 100
ZrB,-ZrC composite 594 39.6 0 1 100
59.1 394 05 1 100
588 392 1 1 100
576 384 3 1 100
564 376 5 1 100
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Fig. 2. Variation of average particle size with milling time.
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Fig. 5. XRD patterns of ZrB, sintered at 2,200°C.
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Fig. 11. SEM image of ZrB,-ZrC composite sintered at
2,200°C.
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Flg 12. SEM image of ZrB,-ZrC composite with La
5wt% sintered at 2,200°C.

Fig. 13. SEM image of ZrBZ ZrC composite with Nd
5 wt% sintered at 2,200°C.
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