=] st=EaMItasts|X|, M 25 2 X 6 =, 2016
Transactions of Materials Processing, Vol.25, No.6, 2016
http://dx.doi.org/10.5228/KSTP.2016.25.6.359

A TT, SEolM 2AY

2HS - HIH -

ThmA o] AlZte|EN AMHH

359

Ak e

Mechanisms of Time-dependent Plastic Deformation of Eutectoid and
Hypereutectoid Steels at Low T/T,, Temperatures
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Abstract

The rate-controlling mechanisms for time-dependent plastic deformation of eutectoid and hyper-eutectoid pearlitic steels
at low T/T,, temperatures were explored. The strain rate - stress data obtained from a series of constant load tensile tests at
0.25~0.30 T/T,,, were applied to the power law, the lattice friction controlled plasticity, and the obstacle controlled plasticity.
Of these models, the obstacle controlled plasticity was found to best-describe the rate-controlling mechanism for time-
dependent plastic deformation of two steels at low T/T, temperatures in terms of the activation energy for overcoming the
obstacles against dislocation glide in ferrite. The deformed microstructures revealed the dislocation forests of a high density
as the main obstacles. In addition, the obstacle controlled plasticity well-explained the effects of cementite on the 0°K flow

stress of two steels.
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Table 1 Microstructural characteristics of isothermally
transformed steels (AGS and nodule size in m,
lamellar spacing in nm)

nodule lamellar cementite
Steel AGS, . . .
size spacing fraction
0.82C ~130 ~18 ~220 ~0.14
0.95C ~150 ~20 ~135 ~0.19
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Fig. 1 SEM and TEM micrographs of 0.82C steel and
0.95C steel, (a), (b) 0.82C steel, (c), (d) 0.95C steel
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Fig 3 (a), (b) Plots of strain rate - stress in a double logarithmic scale for 0.82C steel and 0.95C steel, respectively, (c)
Plot of In o - (1/T) in a semi- logarithmic scale for calculation of the apparent activation energy
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Table 2 Plastic deformation mechanisms rate-controlled
by various diffusion path with the corresponding
stress exponent (n) and activation energy (Q)
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6 (lattice friction controlled plasticity) for (a)
0.82C steel and (b) 0.95C steel
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