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Table 1 Elastic parameters of the fiber and matrix

elastic modulus E /GPa Poisson’ s ratio v
AL, 05810, 300 0.3
AZ91D matrix 45 0.3

(L) IR A XU E 52 AR ABAQUS AR5 28 A o 1o A RS 5 1 % AZO1D BEFEAA )
I AR SRR T 43T, o] LIAS B AF BRI B2 A N S8, HoP TS BE Q = 144 000 J/mol ,
N SIFEE n = 3,10 A, B # BRI AH S AR R, HE B X R 3% 2.
F 2 FEARIRIRIE TR b At TRADL 215 1 R 2

Table 2 Material parameters obtained in fitting of the hyperbolic creep constitutive model at different temperatures

temperature 7' /K A B
473 1.514E8 0.019 64
523 5.897E10 0.007 734

573 3.231E5 0.040 15
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Fig.6  Creep fractography of aluminum silicate short fiber at different temperatures and loads
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Fig.8 Stress distribution after creep response(unit; MPa)
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Micro Numerical Simulation of Creep Mechanical Behavior
of Aluminum Silicate Short Fiber-Reinforced AZ91D
Magnesium Matrix Composite

TIAN Jun', CHEN Zhou-quan’, ZHONG Shou-yan'
(1. School of Mechanical Engineering, Dongguan University of Technology,
Dongguan, Guangdong 523808, P.R.China;
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Abstract ; A research was conducted on the micro mechanism of the creep mechanical behavior
of aluminum silicate short fiber-reinforced AZ91D magnesium matrix composite. The unit cell
model was applied together with the finite element method (FEM) of ABAQUS to simulate the
composite. The FEM results show that the distribution of stress and strain in the fiber and ma-
trix is roughly uniform in each segment, the fiber assumes far higher equivalent Mises stress
than the matrix, and there is distinct stress concentration around the interface between the ma-
trix and the fiber. The creep fracture of the composite goes through three microscopic proces-
ses. With the increase of creep deformation, the short fiber bears and transfers the load with
various damages, fracture and multiple fracture, which strengthens the creep resistance of the
matrix. The micro-cracks generated at the weak interface continue to expand, causing sharp fall

of the creep resistance and in turn fracture of the composite.

Key words: magnesium matrix composite; unit cell model; finite element method; creep frac-

ture; axial stress



