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Abstract: Carbon nanotube, as a one—dimension nanomaterial with lightweight, has excellent mechanical properties like

high toughness and strength. It can toughen ceramics by composing with engineering ceramics, and is considered as an ideal

reinforcement phase in ceramic materials. In this paper, the toughening mechanism of carbon nanotubes (including grain re-

finement, toughness of short fiber and toughening mechanism of multi—wall carbon nanotubes’ collapse) , as well as simula-

tion results of micro mechanical behavior of interface between carbon nanotubes and ceramic matrix by using the Shear—Lag—

Model-Based stress analysis were discussed based on experimental and theoretical researches of the carbon nanotubes—ce-

ramic composite. And then the comprehensive analysis of strengthening and toughening mechanism of carbon nanotubes in

ceramic matrix is given, the current research problems are summarized and future research directions are considered.
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Table 1 Effect of SPS sintering time and temperature on the properties of composites''?)

Ingredient SPS parameters  Grain size (nm)  Strength(GPa)  Fracture toughness ( MPa - m'"/?)
Al 0, 1150 C, 3 min 349 20.3 3.3
AL 0,/5.Tvol%SWCNTs 1150 °C,3 min ~200 20.0 7.9
Al,0,/10v0l% SWCNTs 1150 °C,3 min ~200 16. 1 9.7
Al,0,/10v0l% SWCNTs 1150 °C,2 min 156 9.30 8.1
Al,0;/10v01% SWCNTs 1100 °C ,3 min 150 4. 40 6.4
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Fig. 1 Toughening mechanism of CNTs in the composite: (a) crack bridging, (b) crack deflection, (¢) CNTs pull—out[
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Fig. 2 SEM image showing collapse of the CNTs causing a shear band

(indicated by the arrow) for the nanocomposite!'®’
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Fig. 3 Toughening mechanism of the Al,0;/MWCNTs composite, (a) SEM
image of a nano—defect on MWCNT caused by acid treat, (b) low
and (c¢) high magnified TEM images of the fracture surface’!”)
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Fig. 4  Schematic diagram of Shear—Lag—Mode
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Fig. 5 Schematic diagram for the effect of the interface length on the toughening enhancement
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Fig. 6 Schematic diagram for the effect of the interfacial bonding

strength on the strengthening enhancement'?!
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