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Numerical Simulation of Reinforced Particle
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SEXJE] AL AT AR R

(W& 7R T TR 2 ML 3 ) TR 27 B, iR 7K T8 150080)

ZHAO Yan-ling,ZHOU Kai,CHE Wan-bo,XUAN Jia-ping, CHE Chun-yu
(School of Mechanical Engineering, Harbin University of Science

and Technology, Harbin 150080, China)

TR B VRE B e AL A AR il OB AR X 5 (AR T A0 T DR A N A P B R R AT BROT U5 v L SL T B X AL
o A e 4 SR A IORE 14 A BROCAS R L BT T Tk fORE B SR AN, 07 IR s R B i . e ke T O S 0 U IR E A3 BT EL
TR P R A AIORE 2 7 B ) B SRS T I 0T R ALk AT S R T Al S A A L A T Ak o Ak 17 A% 350
TE b ORE AL A 5 J M BB R 5 fo b B2 (B K T SR R A BT T AROREBREO 89 B ME R S BOM SR P LR R A B
S5 R 38 A 48 R LB R A A BT TR SR % BB 335 20 BT 18] 32 36 T 85 A8 5 3 0 T AT R RS AR B IE A
KGRI HRAE G B s Y SRR IIURL s )8 MR I 1 BB b s BU(H A AL

doi: 10.3969/j. issn. 1001-4381. 2013. 03. 010

hESZES: TB331 N EkFRIRED : A MEHS: 1001-4381(2013)03-0051-04

Abstract: In the rolling process of aluminum-silicon alloy, there was a problem of silicon grains stress
concentration which results from the deformation resistance of silicon grain was bigger than aluminum
matrix. Aiming at this problem, the finite element model of reinforcement particles is established in
rolling and the stress and strain contours and curves of silicon grains and aluminum body are re-
searched by the finite element procedures. The problem that the stress of reinforcement particles in
rolling process can not be analyzed quantitatively by ordinary experiment is also solved. The results
show that the strain of the aluminum matrix near the grains is greater than other parts of the Al ma-
trix and far greater than the strain of silicon grain, which indicates the metal accumulation phenome-
non appeared on the grains. The stress value of silicon grain is greater than aluminum matrix, which
indicates stress concentration phenomenon appeared because of the accumulation of the metal near the
grains. After the simulation, the feasibility of numerical simulation method and the accuracy of simu-
lation results can be validated indirectly by the method of observing the feature of tensile fracture with
the electron microscopy and analyze the energy spectrum.
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Fig. 1 Rolling two-dimensional solid model
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grains and Al matrix
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Fig. 4 Strain curves of silicon grains and Al matrix
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Fig. 6 Stress curves of silicon grains and Al matrix
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Plastic fractures of specimen
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Fig. 8 SEM fracture morphology(a)and EDS analysis(b) of specimen
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