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Abstract: PA6 and POE were simulated by molecular dynamics (MD) and mesoscopic dynamics (Me-
soDyn) for predicting properties of PA6/POE blends such as the compatibility, the glass transition
temperature (T,), mechanical properties and binding energy of PA6/POE blends. Results show that
the T, has been determined by the slope of the V-T simulation data, and the T, of PA6/POE are re-
spectively corresponding to T, of PA6 and POE, which are incompatible system. MesoDyn simulation
method was used to simulate the mesoscopic phase separation behavior of PA6/POE. The order pa-
rameters computed for the blends can predict that the blends are incompatible systems. Therefore, the
method used in this work is a useful tool to provide properties of a given polymer blends. In addition,
it is a promising technique to help screen polymer formulations before experimental tests.

Key words:nylon 6 (PA6) ; polyolefin elastomer (POE) ;molecular dynamics(MD) ; mesoscopic dynamics
(MesoDyn) ; compatibility
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Fig.1 Chemical structures of PA6 and POE
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Fig. 2 Snapshot of the amorphous unit cells for PA6(a) ,POE(b) and PA6/POE(c) blends
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Table 1 Mesoscopic parameters of PA6 and POE

Material POE PA6
C.. 7.62 6.06
M, 78420 20600
N Mes 22 30
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Table 2  MesoDyn simulation parameters

Vinon/ Cem® = 8/ (J1/2 xRT/
Material X
mol 1) cm™ /%) (kJ » mol™1)
POE 548.0199 17.0925
2.5553 6.3309
PA6 104. 9585 21.5000
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Fig. 3 The specific volume and temperature curves for PA6/POE
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Fig. 4 Intermolecular pair correlation function for PA6 and POE
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Fig.5 Intermolecular pair correlation function for PA6/POE
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Table 3 Coefficient of elasticity of PA6/POE(GPa)

Polymer Ch Ciz Cis Cyy Ca Cos

Cs1 Csz Css Cu Css Css Cry —Cuy

PA6/POE  4.17 2.57 3.04 3.05 4.54 1.51

3.62 2.24 5.75 1. 49 1.61 1.05 1. 08
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Table 4 Mechanical properties of PA6/POE

Polymer E/GPa M K/GPa G/GPa K/G
PA6/POE 2.911 0. 3568 3. 387 1.073 3.157

E. Tensile modulus;y; Poisson’s ratio; K : Bulk modulus; G: Shear

modulus
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Table 5 Binding energy of PA6/POE(k] « mol ')

Erc.\'lmm\

Energy Eoual Elence E\aw Ecoutomb
Epas/por —15172.11 —10.29 —2882.35 —11788.34 —491.12

Evor —377.58 —315.10 —36.01 21. 80 —48. 27
Epas —12694.01 304.81 —958.37 —11808.99 —231.44
Ebing 2100. 53 0 1887. 97 1.15 211. 41

Elina is the binding energy between PA6 and POE; Euence » Evaw »
E coutomb and Eeqiraine are the valence energy, Van Der Waals energy, elec-

trostatic energy and restraint energy of the systems, respectively.
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