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Fig.1 Load-displacement curve of the laminated composite

during interlaminar shear test
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Fig.2 FESEM images of shear fracture of the laminated
composite: (a) the area nearby the ceramic matrix and

(b) the intermediate
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Fig.3 TEM image of trigonal micro-nanometer grain

boundary at ceramic matrix

Ni
800

600 -

400

Intensity/cps

200 &

Ti Ni

Energy/eV

Kl 4 W B SR TR = Ay i LI EPMA 3
Fig.4 EPMA spectrum of trigonal micro-nanometer grain

boundary at ceramic matrix
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Fig.5 HRTEM images of the interfacial microstructures nearby
the ceramic in the interlaminar region: (a) TiB; platelet

and (b) phase interface
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Fig.6 HRTEM images of the interfacial microstructure in the
intermediate: (a) TiB. nanocrystalline and (b) phase

interface
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Fig.7 FESEM images of the ceramic particles embedded in the
intermediate: (a) intermediate nearby the ceramic matrix

and (b) intermediate away from the ceramic matrix
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Table 1 Mechanical properties of TiB,-based ceramic and

TiB,/42CrMo laminated composite
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Fig.8 Load-displacement curve of the laminated composite

during 3-point bending test
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Fig.9 FESEM images of crack propagation path of the samples
of the laminated composite: (a) microcracks in the
alloy-steel substrate nearby the interfacial region and
(b) microcracks in ceramic matrix nearby the interfacial

region
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Mechanical Behaviors and Failure Mechanisms of TiB,/42CrMo Laminated Composite
with Nano-structured Gradient

Song Yigang®, Lu Xiaobo?, Liu Hongbo?, Liu feng?, Zhao Zhongmin?
(1. Army Engineering University, Nanjing 210014, China)
(2. Shijiazhuang School, Army Engineering University, Shijiazhuang 050003, China)

Abstract: TiB,/42CrMo laminated composites were prepared by centrifugal reactive casting processing. Flexural strength, fracture
toughness and interlaminar shear strength of the laminated composite reach to 1250 #+35 MPa, 75 +12 MPa-m*? and 450 +20 MPa,
respectively. Because the microstructure with the nano-structured gradient directly develops in the ceramic/steel interlaminar region, the
ceramic/alloy phase-boundary size with continuous gradient is spatially formed from the ceramic to the steel. As a result, the laminated
composite not only has the plastic deformation capacity similar to the metal, but also exhibits strong mechanical behaviors of failure delay
in both load-displacement curves during 3-point bending test and short-beam interlaminar-shearing test.
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