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Abstract

In this paper, the PEO-PAA DN hydrogels polymerized by the two single network hydrogels PEO SN
and PAA SN are discussed for hydrogel performance, based on molecular dynamics and monte
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carlo simulated molecular simulation. First of all, the mechanical performance evaluation model is
provided. According to uniaxial simulated tensile method, the stress-strain curves of DN hydrogels
are drawn by stretching the DN hydrogel along the x axis. In addition, it is found that the stress
of DN hydrogel begins to change when the strain is greater than 100%. In the same time, a syner-
gistic effect of two SN hydrogel networks is obtained. Furthermore, to further explore this pheno-
menon, it is researched that the main reasons for the change of stress in PEO-PAA DN hydrogels
are bond stretching energy and angular bending energy from the point of view of energy. And the
PEO network with smaller molecular weight can reach full extension at 100% strain in DN hydro-
gels. In other words, the components with small molecular values dominate the mechanical
strength of DN hydrogels. Thus, in summary, the mechanical strength of the double network hy-
drogel can be improved by controlling the molecular weight of each layer network.
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Figure 1. Stress variation curve
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Figure 2. Total energy variation curve
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Figure 3. Angular bending energy variation curve
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Figure 4. Tensile energy change curve
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