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Fig.1 XRD patterns of the as-MAed Cr-Nb powders as a

function of Al content
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Table 1 Grain sizes and lattice parameters of Cr and Nb as a

function of Al content in the as-MAed powders

Grain size/nm

Al content, Lattice parameter/nm
0,
ate cr Nb cr Nb
0 11.1 21.8 0.28839  0.33033
2 26.3 46.8 0.28797 0.33064
4 25.2 44.5 0.28834 0.33077
8 28.7 50.6 0.28842 0.33112

12 29.5 52.0 0.28840 0.33084
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Fig.2 SEM images of the hot pressed NbCr; alloys with: (a) 0
and (b) 12at% Al
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Table 2 EDS results of Laves phase in the matrix

Nominal Al content in alloys, Laves phase (grey)

at% cr Nb Al
0 Point 1 65.04 34.96
Point 2 59.70 40.30
Point 3 61.36 38.64 -
12 Point 1 54.66 34.08 11.26
Point 2 53.24 35.32 11.45
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Fig.3 Relative densities of the hot pressed specimens as a

function of Al content
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Fig.4 Microhardness of the hot pressed NbCr; alloys as a

function of Al content
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Fig.5 Fracture toughness of the hot pressed NbCr; alloys as a

function of Al content
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Table 3 Atomic size and electron concentration (e/a) of
alloying elements together with the stability of
NbX, Laves phase

Element Goldschmidt radii/nm ela NbX,
Nb 0.147 5
Al 0.143 3 None
Cr 0.128 6 NbCr,
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Table 4 Compositions and fracture toughness for Nb-Cr-Al

Alloys
Composition, at% . e/a Kic
Processing
Nb Cr Al Electrons  (MPa+/m)
33.3 66.60 - 5.67 6.0
32.7 6530 2 5.61 5.3
320 64.00 4 MA+HP 5.56 5.6
30.7 6130 8 5.45 5.8
29.3 5870 12 5.35 6.8
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Effects of Al on the Microstructure and Fracture Toughness of NbCr, Alloys

Zheng Haizhong™?, Lu Shigiang®, Zhu Jianye *, Zhou Wei*
(1. Nanchang Hongkong University, Nanchang 330063, China)
(2. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: NbCr, alloys of Laves phase were prepared by mechanical alloying and hot pressing, and the influences of Al on the
microstructure and mechanical properties, especially fracture toughness, of NbCr; alloys were studied. The results show that the alloying
element Al mainly exists in the Cr site in the NbCr, Laves phase. The hardness of NbCr; alloys increases slightly with the increase of Al
adding amount, but no obvious effect on the fracture toughness for the NbCr; alloys. At a higher Al adding level (i. e. 12 at%), the fracture
toughness of the NbCr; alloy is 6.8 MPa+/m , a higher value than that of the cast alloys (1.2 MPa+/m ).

Key words: laves phase NbCr,; alloying; fracture toughness; hardness

Biography: Zheng Haizhong, Candidate for Ph. D, Lecturer, Nanchang Hangkong University, Nanchang 330063, P. R. China, E-mail:
haizhongzheng@tom.com; Corresponding Author: Lu Shigiang, Ph. D., Professor, Tel: 0086-791-3863039



	Table 4  Compositions and fracture toughness for Nb-Cr-Al 

