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Mechanism of graphene reinforced and toughened zirconia ceramics

ZHAO Yu-hang'  ZHOU Gen-shu' ~ WANG Libin®  JI Lu’
( 1.State Key Laboratory of Metallic Materials Strength School of Materials Xi’ an Jiaotong University
Xi’an 710049 China; 2.Ruihong ( Shanghai) New Materials Technology Co Ltd Shanghai 201315 China)
Abstract: Graphene composite zirconia ceramics were prepared by microwave sintering technology and the mechanism of graphene
reinforced and toughened zirconia ceramics was studied.The effects of graphene composite on microstructure and mechanical properties of
the zirconia ceramics were studied by means of X —ray diffractometer ( XRD)  scanning electron microscopy energy dispersive
spectrometer analysis Vickers hardness tester and universal testing machine.The results show that the proportion of monoclinic phase in
the zirconia increases by 45% after graphene is added and graphene can hinder the growth of polycrystalline grains and improve the
compactness of the graphene composite zirconia ceramics thus improving the fracture toughness and strength of the graphene composite
zirconia ceramics.
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Table 1 Preparation conditions of the samples
Samole N Graphene suspension Preparation
ample o. concentration/( mg/mL) condition
B 0 Unburned in graphite
o X1 0.2 Burned in graphite
X2 0.4 Burned in graphite
1 X3 0.6 Burned in graphite
X4 0.8 Burned in graphite
1.1 X5 1.0 Burned in graphite
1.1.1
. . : 1.2
2:1 :3) . (
1) SU6600) .
. . ( UTM4000)
:'5) LT=35 mm b=(4%0.2) mm
. h=(3+0.2) mm,
1.1.2 $12.5 mmXxX2.5 mm
3 o
(3Y-TZP) 1)
;2) CWA 2
600 C 4 h;3) 2.1
10 h; 4) 1 1
CWA 1500 C ( X1~X5)
Ih  2h 200 C ) (B) 5.8%
CNC 0.8 mg/mL X4
1 (a) (b)
Fig.1 Effects of graphene suspension concentration on flexural strength ( a) and fracture toughness ( b) of the composite




16.3% X4
6. 7% 0.6 mg/mL. X3 o SU6600
9.6% 2( a)
2.2 0.7~1 um
0.8 mg/ml. X4 o
2 (a) 7 (b) X4

Fig.2  Microscopic morphology of the sample surface
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Fig.3  Fracture microscopic morphology of the sample X4 at different multiples
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Fig.4 EDS analysis of fracture of the composite
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Fig.6 Cross—section SEM images of the samples ( a) ordinary zirconia; (b) graphene composite zirconia ceramic X4
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