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Abstract

The granular interior to the grain border is some of the segregated regions that are detected using
the equidistance scaling method. Based on this method, the model of nanocrystalline Fe-W alloy
with gradient segregation is crafted. The topic of how the solute concentration (SC) distribution in
BCC alloys is more matched to the strength improvement is investigated using molecular dynamic
(MD) simulation. The simulation outcomes demonstrate that specimens with lower intra-granular
SC have greater flow stress levels, more dislocation activities, and narrower amorphous inter-gran-
ular films (AIFs). The discovery illustrates how the intrinsic deformation mechanism of BCC alloys
is significantly impacted by heterogeneous segregation gradient.
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Figure 1. (a) Atomic model of the gradient segregation structure in Fe-W alloy; (b) Corresponding
CNA rendering and local magnified view; (c) Segregated regions with different Fe concentrations
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Figure 2. Stress-strain curves of tensile tests for three groups of samples under different segregation conditions:
(@) £=10"s";(b) £=10°s"
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Figure 3. (a)~(f) show the atomic structure and shear strain evolution process of samples with different segregation
gradients under a strain condition of 15%. (g)~(h) Based on CNA, the volume fraction of each structural atom can be
derived as the strain increases
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Figure 4. (a)~(f) Dislocation distribution under different gradient scenarios at 15% strain

under different tensile strain rates
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