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Fig.1 SEM images of graphene (a, b) and pure titanium powder (c)
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Fig.2 Optical micrographs of compressed pure titanium (a, c) and titanium/graphene composites (b, d) (the arrows refer to graphene)

compressed at different temperatures: (a, b) 25 C and (c, d) 800 C

amaged Graphene

: graphene

K3 A SREE Ak SEM B
Fig.3 SEM images of titanium/graphene composites compressed at 25 C (a) and 800 ‘C (b, c)
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Fig.4 XRD patterns of compressed pure titanium and

titanium/graphene composites
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Fig.5  Stress-strain curves of pure titanium and titanium/

graphene composites compressed at 25 ‘C
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Table 1 Mechanical properties of pure titanium and titanium

/graphene composites at different compression

temperatures
Compression Material Yield Compressive
temperature/'C strength/MPa  strength/MPa
’s Ti 975 1172
GPLs/Ti 1198 1335
Ti 325 35
800
GPLs/Ti 40 45
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Fig.6  Stress-strain curves of pure titanium and titanium/

graphene composites compressed at 800 ‘C
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Fig.7 Vickers hardness histogram of pure titanium and titanium/

graphene composites
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Compressive Properties of the Grahpene Reinforced Titanium Composites

Su Ying, Zuo Qian, Yang Gang, Yang Yi, Wei Can, Wang Ling, Liu Jian
(Sichuan University, Chengdu 610065, China)

Abstract: Graphene reinforced titanium composites were prepared by spark plasma sintering at 850 <C following a powder metallurgy
process. The compressive properties of the composites at room temperature and 850 <C were examined using a Gleeble-1500D. It is found
that graphene is well dispersed in titanium matrix, refining the matrix microstructure and improving the compressive strength and hardness
of the matrix at the room and high temperatures. In particular, the yield strength at room and high temperature increases by 22.87% and
23.07%, respectively; compressive strength increases by 13.91% and 28.57%, respectively; hardness increases by 16.4% and 10%,
respectively. Meanwhile, the result indicates small portion of graphene reacts with titanium matrix and leads to the formation of titanium
carbides and reinforces the matrix. The results demonstrate the graphene/titanium composite is a type of high performance material and
can have potential engineering applications.
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