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Fig.1 Microstructures of squeeze-cast SiIC/AZ91D composites

B2 SiC MikL SERR T30 B H i
Fig.2  Actual morphology (a, b) and its modeling of SiC

particles (c)
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B3 AS[EBURL B SRR LK SiC/AZID K54 BHs R
Fig.3 SiC/AZ91D composites model with different particle
agglomeration degrees: (a) uniform, (b) three-clustering,

(c) two-clustering, and (d) one-clustering
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Fig.6  Stress-strain curves of SiC/AZ91D composites with

different degrees of particle agglomeration during

compression
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Fig.8 Von Mises stress distribution in SiC/AZ91D composite matrix with different particle agglomeration degrees (MPa) (¢=0.065):

(a) uniform, (b) three-clustering, (c) two-clustering, and (d) one-clustering

Max: 1901 MPa

Ly

Max: 2930 MPa

LY

)

o

S, Mises

(Average: 75%)
+2.591e+03
+2.387e+03
+2.183e+03
+1.980e+03
+1.776e+03
+1.572e+03
+1.369e+03
+1.165e+03
+9.611e+02
+7.573e+02
+5.536e+02
+3.49%9e+02
+1.461e+02

o

S, Mises

(Average: 75%)
+2.591e+03
+2.387e+03
+2.183e+03
+1.980e+03
+1.776e+03
+1.572e+03
+1.369e+03
+1.165e+03
+9.611e+02
+7.573e+02
+5.536e+02
+3.499e+02
+1.461e+02

S, Mises

(Average: 75%)
+2.591e+03
+2.387e+03
+2.183e+03
+1.980e+03
+1.776e+03
+1.572e+03
+1.369¢+03
+1.165e+03
+9.611e+02
+7.573e+02
+5.536e+02
+3.499e+02
+1.461e+02

Max: 2591 MPa

. d
S, Mises
(Average: 75%)

+2.591e+03
+2.387e+03
+2.183e+03
+1.980e+03
+1.776e+03
+1.572e+03
+1.369¢+03
+1.165e+03
+9.611e+02
+7.573e+02
+5.536e+02
+3.499¢+02
+1.461e+02

Y
IMax: 3031 MPa
X

AN R JORL ] SR 2 B SiC/AZ9 1D E A MEHEURL H Von Mises M 7143 4fi (MPa) (£=0.065)

Fig.9 Von Mises stress distribution in SiC/AZ91D composite particles with different particle agglomeration degrees (MPa) (¢=0.065):

(a) uniform, (b) three-clustering, (c) two-clustering, and (d) one-clustering
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Fig.10 Crack initiation of SiC/AZ91D composites with different particle agglomeration degrees (e=0.01): (a) uniform,

(b) three-clustering, (c¢) two-clustering, and (d) one-clustering
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K 11
Crack propagation of SiC/AZ91D composites with different particle agglomeration degrees (e=0.045): (a) uniform,
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(b) three-clustering, (c) two-clustering, and (d) one-clustering
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Effects of Agglomeration Particles on Cracking Initiation and Propagation Behavior of
SIC/AZ91D Composites

Liang Chaoqun, Yao Junping, Li Yiran, Li Buwei, Chen Guoxin
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330000, China)

Abstract: Based on the real microstructure of composite materials, four finite element models with different particle aggregation
distributions (uniform distribution, three-clustering, two-clustering, and one-clustering) were established by introducing cohesive element
units at the interface between particles and matrix to investigate the influence of particle aggregation on the crack initiation and
propagation mechanisms of SiC/AZ91D composite materials. The results show that when the crack initiates, stress distribution in the
matrix is highly uneven, with the maximum stress occurring at the corners of the particle group. The more severe the particle aggregation,
the greater the maximum stress value during crack initiation. As the crack propagates, the greater the degree of particle aggregation, the
higher the maximum stress value in the matrix and the greater the extent of crack propagation. When the crack completely fractures, the
maximum stress value of the particles gradually increases with the aggravation of particle aggregation, while the maximum stress value of
the matrix remains relatively constant. Particle aggregation accelerates the crack initiation and propagation, and particles are uniformly
distributed in the matrix. The crack initiation and propagation mechanism of composite materials is that the severe stress concentration at
the boundaries and corners of the SiC particle group causes damage to the matrix, initiates microcracks, and then propagates along the
direction of maximum shear stress to form the main crack.

Key words: particle aggregation; SiC/AZ91D; finite element model; uniaxial compression; crack initiation; crack propagation
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