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Synopsis :

During the early stages of strain ageing in low carbon steels, the increase in yield stress
and the 1/4 power of the reciprocal of the dislocation damping increase proportionately
to t1/3, where t is an ageing time. Concurrently, the Snoek damping and the resistivity
decrease proportionately to t2/3 for a longer period by a factor of 100 than that of the t1/3
dependence of the increase in yield stress. These phenomena may be interpreted in terms
of the following mechanisms. (1) The Snoek damping and the resistivity are dependent
on the concentration of carbon atoms still in solution, which decreases during ageing by
the amount of the carbon atoms segregated from the matrix to the edge dislocations. (2)
The yield stress and the dislocation damping are dependent on the average free segment
length of the screw dislocations, which decreases during ageing by the carbon atoms

supplied by pipe diffusion from the edge dislocations.

(c)JFE Steel Corporation, 2003
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Synopsis:

During the early stages of strain ageing in low carbon steels, the increase in vield stress and the Y
power of the reciprozal of the dislocation damping inorease proportionately lo t%, where t is an
ageing time. Concurrenily, the Snoek damping and the resistivity decrease proportionately to t%
for a longer period by a factor of 100 than that of the t4 dependence of the increase in yield
stress.

These phenomena may be interpreted in terms of the following mechanisms.

(1) The Snoek damging and the resistivity are dependent on the concentration of carbon atoms still
in solution, which decreases during ageing by the amount of the carbon atoms segregated from the
matrix to the edge dislocations.

(2) The yield stress and the dislocation damping are dependent on the average free segment length

of the screw dislozations, which desreases during ajeing by the carbon atoms supplied by pipe

diffusion from the edge dislocations.
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Fig. 1 Fractional return of the yield point as a
function of t 3 for specimens quenched from
600°C and prestrained 4%;.
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Fig. 2 Fractional return of the yield point as a
function of t % for specimens quenched from
600°C and prestrained 4%.

(Re-plotted from the results of Wilson and
Russell}®
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Fig. 3 The increase in yield stress as a function of t 4 for specimens quenched
from 600°C and prestrained 122, (T. Imanaka and K. Fujimoto)”
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Fig. 4 Temperature dependence of the
initial yield stress and the flow
stress at £, —0.12 for specimens
quenched from 600°C.
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Fig. 5 Plots of (/@ 9% vs. t¥% for specimens
quenched from 600°C, prestrained 10% and
aged at 18°C and -—-16°C; @ ! represents
the dislocation damping, and t is an age-
ing time.
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Fig. 6 Plot of {(1/Q@ "4 vs, t!5 for specimens con
taining 0.00f wt% (C+N) in solution, pre-
strained 10% and aged at 20°C; @' repre-
sents the dislocation damping.
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20°C; @ and dp represent the dislocation
damping and the change in resistivity,
respectively.
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