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ABSTRACT. The mechanical properties of nickel particle polyethylene composites were estimated
by using a finite element method. Two steps were carried out in this analysis; the first step was
to consider an unit model composed of spherical cell in the center of the matrix and the second
step was to consider a total model composed of unit model. Two phase and three phase models
were used, since another third phase were observed between matrix and nickel particle. Finite
element method permits the calculation of the stress and displacement, assuming the arbitrary
loads. Elastic modulus, Poisson’s ratio and stress distribution of composites were obtained from
this output. Comparison of the calculation by finite element method and the experimental results
for Ni-filled polyethylene showed good agreement in tensile properties.
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Fig. 1. Idealization of element model.
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Table1l. Input data.

Materials Property Value
Polyethylene Young’s modulus | 11. 20kg/mm?
Poisson’s ratio 0.38
Nickel Young’s modulus | 2. 18 X 10%kg/mm?
Poisson’s ratio 0.30
Transcrystalline | Young’s modulus| 22. 40kg/mm?
Poisson’s ratio 0.38
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Fig.5. The geometry of total model.
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Table 2. Comparison between experimental and

theoretical value.

Properties
Method
E(kg/mm?2) v
Experiment 17.5 -
Kerner eq. 12.5 -
FEM Two phase model 16.7 0.14
Three phase model 18.4 0.15

Stress concentration tactor)
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Fig. 8 Relation between a and L,/a.
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Nomenclature

A: crosssectional area of the model plate
(mm?)

a: Nig#¢ @45 (mm)

E: Young’s modulus (kg/mm?)

E.: Young’s modulus of composites

Ef: Young’s modulus of Compostes of filler

E,.: Young’s modulus of Compostes of matrix

Ep: Young’s modulus of compostes of poly-
ethylene

Ep: Young’s modulus of Compostes of tran-
scrystalline region

{y: Original length of model (mm)

4l: Elongation

L,: Distance from filller

m: Total number of elements

n: Number of fillers
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p: Total load (kg)
Vs Volume percent of filler

w24 A% A%
P
o: Stress <:—1T>
o $EAE] Ug W A 2zl £
o.: zubae]

e: Strain (=4l/l,)
v,: Poisson’s ratio of matrix
vp: Poisson’s ratio of polyethylene

vr: Poisson’s ratio of transcrystalline region
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