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Fig.1 The equation of states of three structures fcc, bcc and
sc calculated using ReaxFF and EAM potential. ( The vertical
lines represent the equilibrium positions of three related struc-
tures in ReaxFF EOS curves, and the two fine lines intersect

with three EOS curves represent the turning points)
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Table 1 Caculated the lattice constant, elastic constant,
binding energy and vacancy formation energy by three

methods and comparison with the experimental

methods a G G, Cas Econ EL
/nm /GPa /GPa /GPa /eV /eV
DFT 4.0495 91.1 65.2 31.0 3.459 -
EAM 4.0817 125.8 80.0 36.3 3.580 0.717
ReaxFF 4.0248 161.7 86.5 86.1 3.421 1.136
Expt. 4.05 114.0 61.9 31.6 3.36 0.68
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Abstract. In order to evaluate the applicability of ReaxFF in Aluminum, some physical properties about aluminum were calculated
by reaction force field (ReaxFF), and compared with embedded atom method (EAM), DFT and the experimental value. The re-
sult is that the energy and the elastic constant calculated by ab initio and EAM methods are in accord with the experimental well,
and ReaxFF values are reasonable. DFT, EAM, and ReaxFF methods could distinguish the face center cubic (fcc), body center
cubic (bcc) and simple cubic (sc) structures well. ReaxFF obtains the fcc-Al cohesive energy, E, =4.0248 eV, while the experi-
mental is 4.05 eV. ReaxFF calculates the vacancy formation energy, 1.136 eV, while the experimental is 0.68 eV. ReaxFF calcu-
lates the elastic coefficients not well; ReaxFF predicts the Cauchy pressure, approximate zero, which it always nonzero. Thereby,
the energy released and propagation velocity could be researched by ReaxFF well, but it is not good to describe elastic properties.
Key words: physical chemistry; molecular dynamics; reaction force field ( ReaxFF)
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