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First-principles Computational Study of the Cu-modified
Graphene/Aluminum Interface
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Abstract; In order to study the modification mechanism of graphene/aluminum composite inter-
face ,a model of Cu-modified graphene/aluminum composite interface is constructed by using first-
principle calculations based on the density flooding theory ( DFT ), and the interfacial bonding
strength , differential charge density, fractional-wave state density,and bonding fabric residence pa-
rameters are systematically analyzed. The results show that the Cu atoms in the Cu-modified gra-
phene/aluminum composite interface will form metallic bonds with Al atoms, which significantly
improves the bonding strength of the graphene interface. And with the change of the position of gra-
phene adsorbed by Cu, more metal bonds between Cu atoms and Al atoms will be formed to im-
prove the interfacial bonding strength. The magnitude of the interfacial adhesion work is;bridge po-
sition(B) > hole position( H) > top position( T) , which provides theoretical guidance for the com-
position and structure design of graphene/aluminum composites in the future.
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Table 1 Calculated results and literature data of cellular

parameters of aluminum,copper and graphene
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Fig.1 Main and top views of Gr/Al interface model

with different crystal surfaces
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Fig.2 Model diagrams of aluminum atoms adsorbed

at different positions of graphene
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Fig.3 Model diagrams of copper atoms adsorbed at

different positions in graphene
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Fig.4 Interfacial binding energy and adhesion work of

each crystalline surface of aluminum with graphene
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Fig.9 Density of states at each adsorption site of

the Al/Gr interface
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Table 2 Mulliken bond cloth residence for Al at various

points at the Al/Gr interface
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Table 3 Mulliken bond fabrication residence of Cu

at each point at the Al/Cu/Gr interface
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C3—C6 1.06 1.538
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