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Fig. 1. (color online) The full atomic model of mono-

layer graphene.
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Fig. 2. (color online) The full atomic model comprised

of monolayer graphene and a silicon nano-particle.
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Fig. 3. (color online) Uniaxial tensile test of monolayer

graphene full atomic model.
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Fig. 4. (color online) Simple shear test of monolayer

graphene full atomic model.
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Fig. 5. (color online) Relaxation performance of

monolayer and bilayer graphene full atomic model.
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Fig. 6. (color online) Relaxation performance of mono-

layer silicon functionalized graphene.
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Table 1. The simulation results of full atomic models.
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Fig. 7. (color online) Spatial relationships be-

tween neighboring atoms.
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atom and lesser neighboring atoms.
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Fig. 10. (color online) The stress-strain curve of
graphene coarse-grain model.
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Abstract

The electronic transport, the storage capacity, and the service life of the anode material for lithium ion batteries
will be reduced seriously in the event of the material layering or cracking, so the anode material must have strong
mechanical reliability. Firstly, in view of the traditional molecular dynamics limited by the geometric scales of the model
of silicon functionalized graphenen (SFG) as lithium ion battery anode material, some full atomic models of SFG are
established by using Tersoff potential and Lennard-Jones potential, and used to calculate the modulus and the adhesion
properties. What is more, according to the mechanical equilibrium condition and energy conservation and by combining
with calculations from full atomic model through adopting the bead-spring structure, the SFG coarse-grain model and
its system energy reservation equation are established. Finally, the validity of the SFG coarse-grain model is verified by

comparing the tensile property of coarse-grain model with full atoms model.

Keywords: silicon functionalized graphene, coarse-grain model, moleculardynamics, damage
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