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Microstructure and properties of Nb/NbCr, composites prepared by
mechanical alloying followed by hot pressing
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Abstract: The Nb/NbCr, composite materials with the soft second phase were prepared by mechanical alloying and hot
pressing. The microstructure and mechanical properties were investigated on the Nb/NbCr, composite materials prepared
from 20 h mechanically alloyed powders of elemental chromium and niobium powders by hot pressing at 1 250 ‘C for
0.5 h. The results indicate that with increasing Nb content of off-stoichiometry Laves phase, the alloys have higher
relative density, compressive strength and strain, but have smaller Vickers hardness. The Cr-77.5Nb alloy with
homogeneous microstructure and sub-micron-sized grains is obtained by hot pressing at 1 250 ‘C for 0.5 h. Furthermore,
the alloy with the content of 29% Laves phase has a yield strength of 2 790 MPa, compressive strength 3 174 MPa and
strain 5.44%. The effect of fine grain toughening and soft second phase toughening is fully realized.
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Fig.1 XRD patterns of original Nb-Cr elemental powders(a),
MA 10 h(b), MA 20 h(c) and samples hot-pressed at 1 250 'C
for 0.5 h(d)
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Fig.2 Effects of Nb content on relative density of samples hot
pressed at 1 250 ‘C for 0.5 h
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Fig.3 Effect of Nb content on Vickers hardness of samples
hot pressed at 1 250 C for 0.5 h
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Table 1 Room temperature yield strength, ultimate strength
and strains of samples hot pressed at 1 250 ‘C for 0.5 h

Yield Ultimate

Composition strength/MPa  strength/MPa Strain/%
Cr-33Nb - 1891 0
Cr-50Nb - 2218 0
Cr-65Nb - 2414 0
Cr-75Nb - 2473 0

Cr-77.5Nb 2790 3174 5.44
Cr-80Nb 3065 3481 10.32
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Fig.4 Microstructures of Cr-77.5Nb sample hot pressed at
1250 C for 0.5 h: (a) OM; (b) SEM; (¢) TEM
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