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High Temperature Creep Resistance of High Purity Chromium in Argon

Yoshihiro Konvo, Kazuhivo Kawasug, Jirou Navexara and Takashi Saraxi

Synopsis :

The creep properties of a pure chromium have been investigated in argon by comparing with those in air at 1273K in

the stress range of 14.7 to 58.8MPa. The minimum creep rate of the pure chromium in argon was nearly equal to that
in air at higher stresses, but at lower stresses the minimum creep rate in argon was larger than that in air and the
difference in the minimum creep rates between in argon and in air became larger at lower stresses. Nitrogen content
of the specimen interrupted at the minimum creep rate in air increased with decreasing the stress. The minimum creep
rate of the specimens pre-aged in air at 1323K for 3.6 X 10! to 3.6 X 10%ks, was investigated by carrying out creep test
at 1273K and 49.0MPa in argon. The minimum creep rate of the pre-aged specimens decreased with the increase in
nitrogen content. The results conclusively demonstrate that the higher creep resistance of the specimens crept in air
than that in argon at lower stresses is mainly attributed to the solid solution strengthening of nitrogen due to nitriding.
Key words : chromium ; creep ; solid solution strengthening ; nitrogen.
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Table 1. Chermcal composition of impurity ele-
ments in pure chromium (ppm).
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Fig. 1. Schematic diagram of creep testing machine
with a container for testing in argon atmo-
sphere.
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Fig. 2. Creep curves at 1273K under the stresses of
24.5 and 29.4MPa in air and in argon of pure
chromium.
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Fig. 3. Stress-time to rupture curves at 1273K in air
and in argon of pure chromium.
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Fig. 4. Creep rate-time curves at 1273K under the
stresses of 24.5 and 29.4MPa in air and in
argon of pure chromium.
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Fig. 5. Stress-minimum creep rate curves at 1273K
in air and in argon of pure chromium.
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Fig. 6. Transmission electron micrograph of pure
cl_n"omium crept at 1273K and 49.0MPa in
air.
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Fig. 7. Transmission electron . micrograph of pure
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Fig. 8. Transmission electron micrograph of pure
chromium crept at 1273K and 14.7MPa in
air.

Fig. 9. Transmission electron micrograph of pure
chromium crept at 1273K and 14.7MPa in
argon.
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Fig. 10. Change in €pn@in/énan and N content of
pure chromium with time at the minimum
creep rate at 1273K.
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Fig. 11. Change in N content of pure chromium with
aging time at 1323K.
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Fig. 12. Creep rate-time curves at 1273K and
49.0MPa in argon of pure chromium as
solution treated or aged for 360ks at 1323K.
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Fig. 13. Change in minimum creep rate with nitro-
gen content at 1273K and 49.0MPa in argon.
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Fig. 14. Transmission electron micrograph of pure
chromium creep ruptured at 1273K and
49.0MPa in argon after pre-aging for 360ks
at 1323K.
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