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Study the effect of environment temperature on mechanical and fracture
behavior of carbon nanotubes
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ARTICLE INFORMATION ABSTRACT

The purpose of this paper is to deal with fracture behavior of carbon nanotubes by presenting a revised
structural molecular mechanics model in the finite element method. Structural molecular mechanics
modified model simulates nanotubes by using space frame model. This model contains carbon atoms
and bonds using a three-dimensional beam element with general section in which bending stiffness and
inversion are defined independently. In performed studies, a bridged carbon nanotube with constant
strain rate is examined under tensile stress until the failure of nanotube. Carbon-carbon bonds behavior
has been assumed nonlinearly and will be ruptured when the strain reaches 19%. Additionally, it is
predicted that fracture behavior in carbon nanotubes depends on the environment temperature due to the
mechanical behavior of carbon nanotube's bonds. Based on the present research, it can be concluded
that by increasing the temperature, Poisson’s ratio increases and Young's modulus decreases. Further, it
can be said while the temperature increases, both the fracture ultimate strain and stress decrease.
Finally, a nonlinear relationship is presented in which the constants depend on chirality of the carbon
nanotubes.
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Table 2 Thermal expansion coefficient in different environment
temperature [20]
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Fig. 4 The variation of thermal expansion coefficient diagram in
different temperatures [20]
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Table 3 Constant parameters in Young's modulus relationship in terms
of temperature
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Fig. 8 Variations of Young's modulus for different chirality in terms of
environment temperature
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Fig. 11 Stress-Strain diagram in armchair nanotube with diameter of 0.8
nm in different temperatures
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