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Table 1 Relative density and grain size of the hot-pressed
NbCr; alloy as a function of milling time
Milling time/h 0 20 35 50 70 100
Relative density/% 91.0 96.9 97.6 982 98.5 98.7
Grain size/nm >100 97 84 76 58 35
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Fig.1 Oxidation behavior at 1100 ‘C of hot pressed alloys for
different milling time: (a) oxidation kinetic and (b)

cyclic oxidation
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Table 2 Average oxidation rate and amount of oxide scale
spallation of alloys for different milling time at
1100 °C in air

Average oxidation rate/ Amount of spallation scales/

Alloys mg‘cm'z‘h'1 mg'cm'2
MA20 0.4313 0.240 1
MA35 0.423 6 0.003 3
MAS50 0.496 2 3.9585
MA70 0.513 3 5.020 4
MA100 0.529 6 15.834 4
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Fig.2 SEM cross section images of the hot pressed alloys
oxidized at 1100 C: (a) MA35 and (b) MA100
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Fig.3 XRD pattern of the oxide for hot pressed NbCr; alloys
oxidized at 1100 C
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Effect of Mechanical Alloying on Oxidation Behavior at 1100 C
of Laves Phase NbCr, Alloys by Hot Pressing Synthesis

Zheng Haizhong', Lu Shigiang', Huang Yi'
(1. Nanchang Hangkong University, Nanchang 330063, China)

(2. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Laves phase NbCr;, alloys were prepared by mechanical alloying and hot pressing sintering technology. Influences of the milling
time on the grain size and density of the hot-pressed alloys were studied. The effect mechanism of grain refinement on 1100 ‘C oxidation
behavior was also discussed. Results show that the relative density of the hot-pressed alloys increased and the grain size decreased when
the milling time of Cr-Nb powders was prolonged. When the milling time was 100 h, the relative density and the grain size reached 98.7%
and 35 nm, respectively. The grain refinement was beneficial to the improvement of Cr atom dispersion to form Cr,O; film. However, the
excessive refinement of grains resulted in the growth stress increase of the oxides film and then the oxide films cracked and shed; as a
result, the oxidation was exacerbated.

Key words: Laves phase NbCr; alloy; mechanical alloying; hot pressing sintering; grain refinement; oxidation behavior
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