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Preparation of graphene-reinforced titanium
matrix composites by vacuum hot pressing
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Abstract: In this paper, titanium matrix-graphene composites were successfully in-situ synthesized us-
ing glucose as carbon source. Graphene-reinforced pure titanium matrix composites were prepared in
situ by vacuum hot-pressing sintering method using glucose solution and pure titanium powder as raw
materials. The interfacial structure of the composite prepared by in-situ synthesis is stable, the structure
of graphene lamellae at the interface is clear, and the spacing of striations is about 0.32 nm, which is
close to the theoretical spacing of graphite lamellae of 0.337 nm. It can be concluded that the compon-
ent is multilayer graphene. At 1 300 °C, compared with pure titanium sintered under the same condition,
the yield strength and elongation of the in situ synthesized composites increase, it provides a good way
to solve the contradiction of strength and plasticity of composite materials.

Key words: graphene-reinforced titanium composites, titanium powder, glucose, hot-pressing sintering,
in-situ synthesis, strength, elongation
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Fig.1 XRD spectra of composite material
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Fig.2 Raman spectroscopy of as-prepared composite
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Table1 Raman data of composites at different sintering

temperatures
PRESBE/C GUfH/em  2DME{H/em™ LI, Ly/ls
1100 1584 2 696 0.45 0.38
1200 1586 2719 0.51 0.78
1300 1589 2748 0.61 1.13
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Fig.3 Metallograph of composite material

Bty
soum | EIm

(@) FAALRT; () IELIS
El4 SEMBRELAIRHNESERA
Fig. 4 Metallograph of composite materials before and
after hot rolling
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Fig.5 SEM photo and energy spectra of the composite
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Fig. 6 TEM image and high-resolution TEM image of the
composite material
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Table 2 Room-temperature tensile properties of compos-
ites with different sintering temperatures
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ik A aigk  BAEME
1100 556.4 785.5 35.6 352
1200 5475 688.3 382 36.8
1300 4785 587.3 352 36.6

K 7 2 AR AR W RS TR O
B Fr, oA R 72 B Rl X ok . A
P 7 AT LA B R R AR £ 8806, A P
i ] LA YL AR S 41 S50 2%, T A 2R
AW i PR 5 E AR, ZREUTCHE T 540 880, N piia

fiILLL 01255 nm
==

2% 1 S0 il A AR T [ SIE AR, R T AR 2 W R AR
I RRARZRE IS 15 B TN T, BHLLESREUYT R, 42
ARSI .

a
Fig. 7 SEM images of the tensile fracture of the compos-
ite material at different magnifications
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Fig. 8 Distribution of GNPs in composites and high-resolution TEM of Ti matrix and its SADP
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Fig. 9 Schematic of the mechanism of graphene formation on titanium matrix in composite materials
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ite material
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