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Environmental Effect on the Ductile-Brittle Transition of High Purity As-rolled Chromium

Yoshihisa Marsumoto, Masahiko Morinaca, Tomonori Namsu, Junso Fukumort and Takashi Sakaki

Synopsis :

Effect of environment on ductile-brittle transition of high purity as-rolled chromium were experimentally investigated

using a small punch (SP) test in ten different atmospheres. The ductile-brittle transition temperature (DBTT) of pure
chromium is sensitive to the test environment. DBTT under the environment of water or air is lower than that in
vacuum. Also the ductility of chromium at room temperature in air is higher than that in a dry hydrogen gas

atomosphere.

The values of the SP energy are higher in a wet gas atmosphere than that in a dry gas atmosphere. This result is
contrary to the observation in high-strength steels or intermetallic compounds in which the ductility becames poorer

when tested in a wet gas atmosphere.
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Table 1. Chemical composition of the specimens used in this study. (mass%)
Material C H (0] N S P Si Al ‘ Pb Cu Fe Cr
High purity Chromium 0.026 0.004 0.028 0.004 0.0001 0.0001 0.006 0.001 0.0001 0.0001 0.003 99.93
(used in this work ; powder)
High purity Chromium 0.004 0.0007 0.077 0.0037 0.0018 0.003¢ 0.002 0.002 0.0001 0.0022 0.024 99.88
(used in this work ; as sintered)
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Fig. 2. Schematic diagram of a small punch test
machine with a chamber which is evacuated
or filled with water or various gasses.
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Table 2. Concentration of the impurity in gases
used in this study.

Gas Purity Concentration of impurity
Air - 0,20~22v0l%)  COQ0volppm)  CO,{400volppm) H,0(667 8volppm)
Hydrogen(H;)  99.99% N,{10ppm) 0,{0.7ppm) ’
Nitrogen(N,) ~ 99.9995%  0,(0.5ppm) CO(1ppm) CO,(1ppm) CH,(1ppm)
Oxygen(O,) 99.5% H, +Ar{0.5%)
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Fig. 5. Ductile-brittle transition of as-rolled chro-
mium, tested (a) in water, (b) in air and (¢) in
vacuum.
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Fig. 6. Fracture mode changes of the specimen as a
function of water temperatures.
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