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Abstract:

Molecular dynamic simulations were carried out to study the making amorphouses

using rapid cooling of liquids of single component atomic systems (Cu and Fe) under the constant
pressure condition. The solids made through the quenching process were amorphouses because
they showed almost the same relations between the temperature and the volume, the tempera-
ture and the enthalpy as the relation in the real amorphous, disordered three dimensional atomic
structures like the liquid one, the same distribution of the radial distribution function as that of
the real amorphous, and many Voronoi polyhedons which contain more than 5 pentagonal planes,
when the quenching rate was more than 101K /second. The value of the volume and the enthalpy
per atom increased a little as the quenching rate became faster(10'* to 10'° K /second). The solids

were crystals when the quenching rate was less than 103K /second.
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Tablel  Model of analysis

Iron Copper
Number of atoms N=432 N=500
Size of unit cell | 17.1994 x 17.199A x 17.199A | 18.075A x 18.075A x 18.075A
Lattice constant 2.8665A 36154
Mass of atom 9.272 x 107% kg 1.055 x 10~% kg
Time step 2.0 x 1015 sec 2.0 x 107" sec
External pressure 0.1MPa 0.IMPa
Mass of box 9.272 x 10~ 1.055 x 10-% — T
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Figure 3: View of atom arrangement on amorphous

Fe(quenching rate; 10!* K /second).
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Figure 4: View of atom arrangement on amorphous

Fe(quenching rate; 10'3 K/second).
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cooling from liquid Fe.
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Figure 9: Rate of voronoi polyhedron containing more

than 6 pentagons under rapid cooling from liquid Fe.
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Figure 10: Rate of voronoi polyhedron under rapid

cooling from liquid Cu.
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