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Abstract: Graphene/Ti composites are highly competitive metal matrix materials due to their lightweight, high specific
strength and excellent corrosion resistance. However, the development and application of graphene/Ti matrix composites have
been seriously hindered by the violent interfacial reaction between graphene and titanium. This paper investigates the effects of
alloying elements on the interfacial behavior and electronic structure of graphene/Ti composites using first-principle calcula-
tions. A doping model for the Ti/graphene/Ti interface is constructed using 9 alloying elements (Ta, Mo, Sn, Pd, Si, Ni,
Co, Mn and N) , and various parameters such as interfacial bias energies, electronic density of states, layout analysis, and dif-
ferential charge densities are calculated. The results indicate that the interfacial bias ability is weak when the doped alloying
elements are Ta, Mo and Sn. Meanwhile, the analysis of electronic properties reveals that all 9 alloying elements weaken the
charge transfer between Ti and C atoms. Through in-depth research, we provide new ways for the design of new matrix titanium al-

loys and the design of high-performance graphene-reinforced
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Table 1 Ti-Ta/graphene/Ti-Ta interface atomic orbit layout

Atom Position Species s p d Total Charge/e
Ti Bonding to C Ti3 2.35 6.54 2.72 11.61 0.23
Ti Bonding to Ta Ti6 2.31 6.49 2.72 11.53 0.47
Ta Bonding to Ti Ta2 0.59 0.87 3.84 5.30 -0.30
Ta Bonding to C Ta4 0.54 1. 06 3.87 5.47 -0.47

Bonding to Ti C6 1.18 3.14 0.00 4.32 -0.29
C Bonding to Ta C6 1.18 3.14 0.00 3.14 -0.29
K2 Ti-To/BEH/Ti-Ta REARTHF
Table 2 Ti-Ta/graphene/Ti-Ta interface key layout
Interface Bond Population Length/A
C6—Ti3 -0.08 2.79171
Ti-Ta/Graphene/Ti-Ta interface Ti6—Ta2 0.22 2.82175
C6—Tad -0.24 2. 82995
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Table 3 Ti-Mo/graphene/Ti-Mo interface atomic orbit layout

Atom Position Species s p d Total Charge/e
Ti Bonding to C Ti36 2.27 6.52 2.71 11. 50 0.50
Ti Bonding to Mo Ti4 2.27 6.82 2.72 11. 82 0.18
Mo Bonding to Ti Mo2 2.59 6. 60 5.25 14. 45 -0.45
Mo Bonding to C Mo4 2.53 6.62 5.19 14.34 -0.34

Bonding to Ti Cc3 1.17 3.20 0.00 4.37 -0.37
Bonding to Mo C3 1.17 3.20 0.00 4.37 -0.37
R4 Ti-Mo/BEBRK/Ti-Mo REEHS
Table 4 Ti-Mo/graphene/Ti-Mo interface key layout
Interface Bond Population Length/ A
C3—Ti36 0. 06 2. 48755
Ti-Mo/ Graphene/Ti-Mo interface Ti4—Mo2 0.07 2.53648
C3—Mo4 -0.02 2.46762
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Table 5 Ti-Sn/graphene/Ti-Sn interface atomic orbit layout
Atom Position Species s p d Total Charge/e
Ti Bonding to C Ti33 2.30 6.51 2.73 11. 54 0.46
Ti Bonding to Sn Til4 2.30 6.87 2.77 11.95 0. 05
Sn Bonding to Ti Sn2 1.19 2.75 0. 00 3.84 0.16
Sn Bonding to C Sn2 1.19 2.75 0. 00 3.84 0.16
C Bonding to Ti C23 1.14 3.10 0.00 4.24 -0.24
C Bonding to Sn C22 1.15 3.14 0. 00 4.29 -0.29
®6 Ti-Sw/AEMK/Ti-sn REEGE
Table 6 Ti-Sn/graphene/Ti-Sn interface key layout

Interface Bond Population Lenglh/A

C23—Ti33 -0.16 2.70194
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