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Fig. 1. Temperature dependence of the yield stress © (projected on the
moststressed {1 10} plane) of pure Fe. Tensile tests by Kuramoto etal. [2]
(crosses) and Brunner and Diehl [3,8] (circles), straining axis close to
{148&). The corresponding activation areas, A, are shown in large dashed
lines [2] and dotted lines [8]
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Modelling Simul. Mater. Sci. Eng. 22 (2014) 045002
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Table 1.

Summary of short names of the potentials used in this study and the main

focus in their development together with their cutoff radii r.,, and the functional form for
V(ri;), f(ri;) and F(p;): polynomials (P), square roots (R), exponentials (E), logarithmic
functions (L) and splines (S); if piecewise definitions are used, the different parts are
separated by commas; all potentials were fitted to the experimental values of the lattice
parameter [73] and elastic constants [74], shown in table 2.

Potential name  rey (A) Virij) f(rij)  F(p) Focus for development

Finnis-Sinclair 3.40 P P S Vacancy diffusion

Simonelli 4.10 S E,P E+S  Properties of point defects

Chamati 5.67 E E P Self-diffusion on (1 00) surfaces

Mendelev-1I 5.30 E.EP).S S R+P  Crystalline and liquid states

Gordon 6.00 E.E(P).S S R+P  Flow stress, 3D dislocation kink nucleation,
non-degenerate screw dislocation core

MarinicaQ7 5.20 E.E(P),S S R+P  Point defects, defect clusters

Marinicall 5.20 S S R+P  Non-degenerate screw dislocation core,
single hump Peierls potential

Chiesa 4.00 S S R+L  Point defects, third-order elastic constants,

non-degenerate screw dislocation core

Modelling Simul. Mater. Sci. Eng. 22 (2014) 045002
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H-enhanced plasticity
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Matsui H, Kitamura H. Mater Sci Eng A 1979;40:207.
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Fig. 1. The effect of hydrogen charging on the flow
stress of high purity iron at various low temperatures.
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Fig. 1. Temperature dependence of the yield stress © (projected on the
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