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ABSTRACT The Nb-ZrN powder materials were prepared by hot pressing sintering, adding Nb powders as the additive in ZrN
matrix. Effects of additive Nb and sintering temperature on the sintering and mechanical properties of ZrN powder materials were
researched. The results show that, the increase of sintering temperature benefits the material densification, a densification rate peak is
present in Nb—ZrN1480 powder materials, and two other small rate peak appear in other Nb—ZrN powder materials. The relative
density of Nb—ZrN1680 powders after sintering can achieve as high as 98.6%. The diffraction peak of ZrO, is found in X-ray
diffraction spectra of all Nb—ZrN powders, the additive Nb dissolves into the ZrN matrix in sintering stage. After adding Nb as the
additive, the ZrN lattice constant reduces and then remains stable with the increase of sintering temperature. Pure ZrN shows the
intergranular fracture, the Nb—ZrN powder materials exhibit the transgranular fracture, and the number of pore is decreased
obviously.
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Table 1 Composition of Nb-ZrN powder materials and the

corresponding sintering temperature
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ZrN1580 0 100 1580
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Fig.1 Relationship between densification rate and sintering

temperature of Nb—ZrN powder materials
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Fig.2 Scanning electron microscopy images of Nb—ZrN powder materials
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Fig.3 Phase analysis of Nb—ZrN powder materials
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Table 2 Physical and mechanical properties of Nb—ZrN powder materials

ML= AT /%  FRMEAE /GPa 4EIRAEE / GPa Wik / (MPa-m'?) JENRSREE / MPa

ZrN1580 97.8 232 10.4 42 108
Nb-ZrN1480 97.1 266 12.3 5.8 286
Nb-ZrN1580 98.6 252 112 6.6 412
Nb-ZrN1680 98.0 248 11.8 6.2 336
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Fig.4 Fracture morphology of Nb—ZrN powder materials
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