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Abstract: Based on the real microstructure of the mixed particles-reinforced composites, the cohesive unit was introduced
at the interface between the particles and the matrix, three finite element models with different particles mixing ratios were
established, the mechanical behavior during uniaxial compression and deformation failure mechanism of the SiC/AZ91D
composites were studied. The results show that the yield strength and compressive strength of the mixed particles-reinforced
composites with equivalent particle sizes of 5 wm and 10 pwm are greater than those of the single-particle reinforced compos-
ites, and the compression ratio is in the range of those of the two single-particle reinforced composites, particles mixing can
delay the initiation and propagation of cracks in composite materials. The larger the 5 pm particle and 10 pwm particle mix-
ing volume ratio, the higher the yield strength, compressive strength and compression ratio of the composite; with the parti-
cle mixing volume ratio increasing, the initiation and propagation of cracks are more suppressed, the final crack length is
longer. The mechanism of crack initiation and propagation of the composite materials is due to the serious stress concentra-
tion at the boundary and sharp corner of SiC particles group, resulting in matrix damage and microcrack initiation, and mi-

crocracks propagate and converge into main crack along the
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Fig. 3 Finite element model of SiC/AZ91D composite with different parti-

cle (5 pm+10 wm) mixing ratios: (a) 4:1, (b) 1:1, (¢) 1:4
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Table 1 Basic parameters of AZ91D magnesium alloy and SiC
particles' '/
Material ~ p/(g+ cm™) E/GPa M o,/ MPa
AZ91D 1. 800 45 0.33 164
SiC 3.215 450 0.17 2000
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Fig. 4  Stress-strain curves of five different RVE models with the same

particles mixing ratio (5 pm + 10 pm (4:1))
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Fig. 5 Meshing for SiC particles (a) and AZ91D matrix alloy (b) and
boundary conditions (c¢) of SiC/AZ91D composite model
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Table 2 Johnson-Cook constitutive model parameters of AZ91D
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nesium alloy under uniaxial compression
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Table 3 Silicon carbide parameters for JH2 constitutive model!>!

Parameter Parameter value
HEL 11.7 GPa
Pugr 5.13 GPa
o™ 12.2 GPa
o 1.3 GPa

A 0.96
B 0.43
Cc 0. 009
M 1

N 0. 65
G 193 GPa

Notes: HEL is Hugoniot elastic limit; Py, is Hugoniot elastic limit pres-
sure; of'™ is maximum strength limit of the damaged part; o™ is
minimum strength limit of the damaged part; A is strength parame-
ter before damage; B is strength parameter when damage occurs; C
is strain rate constant; M is the pressure index when damage oc-
curs; N is pressure index before damage; G is shear modulus
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Fig. 10  Crack initiation of SiC/AZ91D composites reinforced by differ-
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trix composites with different particle mixing ratios over strain
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