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On the Stress Corrosion of Commercial Brass Wire
(Under the Shear Stress in Torsion)

Keizo Nishida ~

Abstract

Commercial brass wire (2m/m dia.) was corroded under various shear stresses in
the flowing ammonium gas miked with oxygen and water vapor at.35°C.

Firstly, the relation between initial shear stress and time to failure was observed
at each as drawn and annealed sample. Then, their cracked structure was examined
with mieroscope, and their macro-direction was corelated to the initial stress.

As the results, ‘the following details were found:

1. With the as drawn state, the time-to-failure curve was exceedingly bent at
the point seemed to be its yield point, and under lower stress, this changed linearly
with the logarithm of time. On the other hand, with the annealed one, the stress
corrosion limit was observed at 5.1kg/mm?

2. The behavior of cracking was about the same with that stated in the pre-
vious paper, but their macroscopic direction was characterised with each state: that
is, with annealed one, cracks sloped about 75° to the axis of the sample, but near
axis, it changed to 45°. With as drawn one, below their yield point, their slope is
vertical or 70-80°, but above the point, they increased in number and especially in
vertical ones, and near axis, it decreased up to 40°. These phenomena are mainly
due to the combination of the applied shear stress and the residual stress from the
previous working, that, is, drawing.

3. These results were compared with that corrosion under the tensile stress,
and it was observed that, for annealed one, cracking time was more elongated with
shear stress than with tengile one; but for as drawn, with that it shortened the life
instead with this under lower stress. So, it seemed that two axial stress would
induce the complex action on these stress corrosion of brass wire. ‘
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