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AN EQUIVAL ENT CC BONDING EL EMENT FOR REPRESENTING THE
FORCE ENERGY RELATION OF CARBON-CARBON COVAL ENT BOND

Zeng Pan DuJing Yang Xuegui
(Department of Mechanical Engineering, Tsinghua University, Key L aboratory for
Advanced Materials Processing Technology, Ministry of Education of China,Beijing, 100084)

Abdgract Based on the quadratic potential function of C-C bond from the Born-Oppenheimer approxi-
mation ,the stretching along the bond axis and the rotating in thed or Tt plane of C-C bond are analyzed.
With the linearly elastic theory near the origin equilibrium position, the balance equations are expressed
through the displacements of atomic nuclei. Based on the defined six degree of freedoms of two atomson a
C-C covalent bond, an equivalent G- C bonding element is constructed. The C-C bonding element can char-
acterize the three properties of covalent bond: length, angle and energy , wheniit is used to model the hexa
gonal structure of crystal carbon. Theforce constantsof CC bonding element have been obtained through
calculation and comparison with the experimental results of the graphite and Cso molecular vibration (Rar
man spectrum) . The tensle modulus of carbon nanotube isinvestigated by the G C bonding element , and
reasonable results have been obtained , which implies that the G C bonding element can provide an effective
method for large-scale calculations of molecular mechanics.

Key words C-C bonding element , molecular structure representation, force constant , graphite crys
tals, carbon nanotube



