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Abstract

In this study, molecular dynamics simulations, in conjunction with the embedded atom method po-
tential function, were utilized to explore the changes in the cooling structures of (CoFe)10179 clusters
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as a function of the Co atom concentration. Moreover, the potential energy function, radial distribu-
tion function, and bond-pair analysis techniques were employed to elucidate the specificimpacts of
components on the cooling structures of these clusters. The research findings are as follows: For
clusters with Co atom concentrations of 0%, 10%, 20%, 50%, 60%, and 80%, they predominantly
exhibit the features of a perfect body-centered cubic structure. Clusters containing 9%, 30%, and
70% Co atoms display the characteristics of a Z-type defective body-centered cubic structure, a J-
type defective body-centered cubic structure, and an I-type defective body-centered cubic structure,
respectively. The cluster with a 40% Co atom concentration presents a polycrystalline structure,
where the body-centered cubic structure is predominant, and the face-centered cubic and hexago-
nal close-packed structures coexist. Clusters with Co atom concentrations of 90% and 100% respec-
tively exhibit the characteristics of a 13-layer lamellar face-centered cubic and hexagonal close-
packed sandwich structure and an 11-layer lamellar hexagonal close-packed and face-centered cu-
bic structure.
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Figure 1. (a) The variation curves of potential energy with decreasing temperature for (CoFe)io179 clusters with different Co
concentrations; (b) The variation curves of potential energy with decreasing Co concentrations for (CoFe)i0179 clusters at 300
K
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Figure 2. The radial distribution functions of (CoFe)i0179 clusters with different Co concentrations at 300 K
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Figure 3. The coordination number of (CoFe)i0179 clusters with different Co concentrations at 300 K

& 3. A[E Co [RFREBI(CoFe)i0179 FIFEFE 300 K BRI I3

DOI: 10.12677/japc.2025.143045 487 Ly PR R=Svi


https://doi.org/10.12677/japc.2025.143045

Jirk 2E

[ other [ bec [ hep [ fec

27.4% HHH!

Q -
§50

100 [
90 - =
80

~
g1t

Figure 4. The structural percentage variations of (CoFe)10179 clusters with different Co concentrations at 300 K
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Figure 5. The snapshot figures of (CoFe)10179 clusters with different Co concentrations at 300 K
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