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Abstract

The pure CrN powders oxidized to Cr,0O; noticeably above 850°C in air. When these powders were sintered
into bulk samples at 1500°C under 40 atm of N, pressure, the CrN phase partly changed into the Cr,N
phase, owing to the partial loss of nitrogen from CrN. When the bulk sample was heated at 1000-1200°C
for 100 hr under vacuum, the CrN phase also progressively changed into Cr,N. At the same time, a relatively
thin Cr,0;4 layer formed on the bulk sample due to the reaction of chromium with residual oxygen in vacuum.
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Fig. 1. Weight gain versus temperature curves of pure
CrN powders. The heating rate was 1°C/min in
air.
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Fig. 2. (a) Weight gain versus temperature curves of
bulk CrN during oxidation at 900, 1000 and
1100°C in air, (b) temperature dependence of
the parabolic rate constants of bulk CrN, CrN
coatings®®, and Cr,Qs-forming kinetics on Cr®
in air.
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Fig. 3. X-ray diffraction patterns of bulk CrN. (a) before
heating, (b) after heating at 1000°C for 100 hr,
(c) after heating at 1200°C for 100 hr.
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Flg 4. SEM top view of bulk CrN after heatmg for 100
hr in vacuum. (a) at 1600°C, (b) at 1100°C, (c)
at 1200°C.
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Fig. 5. Bulk CrN after heating at 1000°C for 100 hr in vacuum. (a) EPMA cross-sectional image, (b) Cr map, (c) N

map, (d) O map.
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Fig. 6. Bulk CrN after heating at 1100°C for 100 hr in
vacuum. (a) EPMA cross-sectional image, (b)
line profiles of Cr, N, and O across A-B.
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Fig. 7. Bulk CrN after heating at 1200°C for 100 hr in
vacuum. (a) EPMA cross-sectional image, (b)
line profiles of Cr, N, and O across A-B.
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