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Abstract: The tensile mechanical properties of the armchair
and zigzag single graphene sheets at different temperatures
(0~3 000 K) were investigated based on molecular dynamics
simulation with Tersoff bond-order interatomic potential. The
dependence of the tensile mechanical properties of the sheets
on the temperature was predicted and analyzed. A study was
also made of the difference of the tensile mechanical
properties between armchair and zigzag sheets at different
temperatures. Simulation results indicate that the tensile
mechanical properties and deformation mechanism of the

sheets are strongly dependent on the temperature. The
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Young’s modulus, tensile strength and limit tensile strain of
the two chiral sheets all decrease significantly with the
increasing temperature. It is also found that the mechanical
anisotropy of the sheets is also affected by the temperature.
When the temperature is less than 600K, the mechanical
properties of armchair sheets are superior to those of the
zigzag ones. However, when the temperature is over 600 K,
this superiority diminishes gradually and even turns into

inferiority, especially at a high temperature.

Key words: single graphene sheet; tensile mechanical

properties; molecular dynamics method; temperature dependence
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Fig.1 Geometric models of armchair and zigzag

single graphene sheet(unit:nm)
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Fig.2 'Tensile stress-strain curves of armchair and zigzag

single graphene sheets at different temperatures
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Tab.1 Effects of simulation temperature on the tensile

mechanical properties of single grapheme sheets
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300 983.12 190. 04 0.380

600 947. 44 170.47 0.336

900 918.50 138. 60 0.271

2&%3%: 1 200 907.21 126.38 0.239
Ty

1 500 875.23 112.05 0.200

1 800 829.55 104. 24 0.178

2100 786.99 89.38 0.144

3 000 743.48 74.89 0.117

0 977.05 188.93 0.349
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R 1 500 837.58 131.09 0.207
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2100 788.00 97.26 0.156

3 000 732.42 59.57 0.089
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Fig.3 Young’s modulus of armchair and zigzag single

graphene sheets as a function of temperature
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Fig.4 Tensile strength of armchair and zigzag single

graphene sheets as a function of temperature
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Fig.5 Limit tensile strain of armchair and zigzag single

graphene sheets as a function of temperature
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