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Abstract:

Molecular dynamic simulations were carried out to study the melting indexes using

single component atomic systems (Cu and Fe) under the constant pressure condition. As all the
indexes(the three dimensional view of atomic structures, the values of the enthalpy and the volume,
the slope of the mean square displacement, the distribution of the radial distribution function, and
the rate of Voronoi polyhedrons), which were studied on meltings, showed clear changes just before
and after meltings, these indexes could be used for the decision of meltings or not.
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Fig.1  Schematic illustration of atom movement

in unit cells under periodic boundary condition.
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Tablel Model of analysis
Iron Copper
Number of atoms N=432 N=500
Size of unit cell | 17.1994 x 17.1994 x 17.199A | 18.0754 x 18.075A x 18.075A

Lattice constant 2.8665A 3.615A
Mass of atom 9.272 x 1077 kg 1.055 x 107%5 kg
Time step 2.0 x 10°15 sec 2.0 x 1015 sec

External pressure 0.1MPa 0.1MPa

Mass of box 9.272 x 10-28 1.055 x 10~%
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Fig.3  Mean square displacement vesus timesteps.

Culd, 184K THRTFHZREMP—ELTNT
BEEEHP ok, EFUTI84IK U ERFH_RE
NOEHPHEMLTNEDOTCHEEESFPD. £IT
1814K ZRARERI, 1841K ZREMFEE L L.

3.2 3RHE

WECIX, SA, WA, EHO3S0MDSH5. B
IO ST IR TR IS B A TEB T 555, &M
LT R TANAREE L > TEBT S, 2
PHOEE 3 RAWCETHEERRTEDY 7 |
B P ERNTERELE.

Fe oD\ CERER QR FEEE x A5 5 Ak
R % Fig4 i, @MRE%R x HAD5H =2 Figh
AR, AR AT I AR TR B LT
T, TCTHEK (KB) THEILPRRTED.
MREETIE, BTk ¥ ARBEERL TV TR
BRIETH B L HWRTE D,

$£7, CuTHEUERFESNL.

Fig4  Atomic arrangement of Fe just before
melting(at 2650K, atom diameter=0.7 A).
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