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Fig. 2 Sample and its size
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Fig. 3 Microscopic morphology and particle size statistics of the

sample surface
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Fig. 6 Stress-strain curve of the sample
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Tab.1 Test results of the tensile sample

the Failure load  Tensile strength ~ Poisson modulus
camples F/kN R, /MPa ratio V E/GPa
H, 2.80 559 0.36 6.83
H 2.73 54.68 0.37 6.52
H, 275 54.96 0.33 7.18
H, 2.55 51.04 0.33 6.61
H 2.81 56.24 0.33 6.68
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Tab.2 Mechanical parameters of each phase material
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Fig. 11 Stress-strain curves of test and simulation
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Tab.3 Comparison of elastic moduli between simulation and test

F 45 B Simulation result/GPa

WERAR MR

) . ) ) ) FHME Test result/  Relative
7, Z, 7, 7, Zs Average GPa error/%
value
6.74 690 6.85 680 6.84 6.83 6.76 1.0

4 WS

4.1 FEFN ERR

e 4 J R PR 7 1 T o SR Al
AT A R 1O G5 5 R 4 TR, 5k
o 2 SRR I (O AN ) 2 B T o R T S (L 4
i 5 A B KR B AR S R T T R T
P ARV H SR W] B9 2 T B S0 R
T 5 A R4 B L R 55 B 2 bR T AT
R A . Viogt 7 v U (B 0K 15 3 % 2 1] )
T 5 4 3 I L UK 5 0 R 2 W] 36 5 4 1) o7 A5 4R
1o T R S8 A 4 2 ) L T 2 55 L T
(A T 45 HE R TR . 52 I, Ruess J7 3
U 2 0 5 R 15 5 P 2 A4 2B 3 A5 4240 5 f0
ST BV ISR R H A LA A ] 1 0 3 TR 2 2
B ARET Viogt I i B HEE Tt (A (0% 07 B 1A
5 HE e eI R AL AR T B e 2y P S o
ST A B R Mori-Tanaka J7 12 T3 i g 25
SIE b A5 B 3 B 07 T % A R R A et
M TN A2 2 b A 2RI (EL TG 2 1 3 e 2 0 e i
A1)y 2R S B S AL Rl 4 T B2 e I B RO 4
Mo 7 SCH R v A B TE AL 0 T 45 3 5
IREE LI 2 /N T 3%, UM R UM R 1
Y L 43 A 5 19 RVE 5 B E A8 780 T L AR 7 30
S 25 KB43R B0 A 52 2 B
Pkt

=4 ARG ESHIEE RIS

Tab.4 Comparison of different prediction methods and test results
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Tab.5 Prediction results of the elastic modulus of composite

materials with different volume fraction ratios
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Elastic modulus prediction of high volume fraction metal particle reinforced resin

matrix composite

ZHAO Jinfeng' ZHU Fuxian' ZHUANG Bailiang’ YANG Haoqing® ZHOU Yongquan®
(1. School of Materials Engineering, Jiangsu University of Technology, Changzhou 213001, China)
(2. China Machinery Academy Group Jiangsu Branch Co., Ltd., Changzhou 213001, China)

(3. Yangzhou Pinghang Aeropower Technology Co., Ltd., Yangzhou 225200, China)

Abstract: In order to study the mechanical properties of high volume fraction ratio metal particle reinforced resin matrix
composites, the elastic modulus of the composites was predicted based on the micromechanics theory and the meso-finite
element method. Firstly, standard specimens of the composites were prepared, and their macroscopic elastic moduli were
tested by uniaxial tensile experiments, and the microscopic properties were observed. Secondly, the elastic modulus of the
composites was predicted by using Voigt, Reuss, Mori-Tanaka and Generalized means based on the micromechanics theory.
Then, based on the microscopic particle size statistics of the specimens, the gradation of the metal particle size and its quantity
were determined by using the Gaussian distribution law, and the random particle placement program was written by Python
language to construct a two-dimensional representative volume element (RVE) finite element model consisting of the particles,
the resin matrix, and the interface. Finally, the elastic modulus of resin matrix composites reinforced with high volume
fraction metal particles was predicted by theoretical and finite element simulations. The analysis results show that the
generalized means and finite element models predict the elastic modulus with less error from the experimental test results, and
the elastic modulus of the composites increases with the increase of the volume fraction of the metal particles.
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