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Abstract

Since shape, size and distribution of particles in particulate composites have spreaded characteristics, properties of particulate
composites have variation and also system behavior using particulate composites have variation. However, it is difficult to consider

spreaded characteristic of particles so that a system behavior is analysed using homogeneous techniques or using microstructure in
local areas. In this study, for considering random variation of particles, RMDFs(random morphology description functions) are used to

generate random microstructure and relationship between the number of gaussian functions and spreaded characteristic of particles
was analysed using the geometrical moment of area. Also, multi-scale analysis was carried out for cantilever beam with full-random
microstructure to study behavior of particulate composites structure. As a result, it is defined that spreaded characteristic of particles
and the variation of deflections of cantilever beam are decreased as the number of Gaussian functions(N) is increased and converges

at N=200
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Fig. 1 Random morphology description functions
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(a) 0 and 1 (b) Black and white

Fig. 2 2D image of composite materials
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Fig. 4 2D images of composite materials according to
the number of Gaussian functions(N)
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Fig. 6 Mean of geometrical moment of area according
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Table 1 Mean of geometrical moment of area (X102mm?®)

N Based on the X-axis Based on the Y-axis
10 3.525 3.046
30 2.202 2.002
50 1.872 1.711
100 1.954 1.367
150 1.226 1.257
200 1.162 1.006
400 1.066 1.014
600 0.861 0.873
800 0.833 0.752
1000 0.791 0.773
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Fig. 7 Generation of a cantilever
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Table 2 Material properties

Ni ALbOs Homogeneous
model
Modulus of elasticity
(GPa) 199.5 393 238.2
Coefficient of thermal
expansion(X107°/k) 15.4 74 13.8
Poisson’s ratio 0.3 0.25 0.29

500°C
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Fig. 8 Constraints and load conditions
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Fig. 9 Stress result according to constraint condition
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Table 3 Results of approximated and real model

Real model | Approximated Gap AbSOI.Ute

N 4 relative
(mm) model (mm) | (X10"mm)

error(%)

10 I 1.007 1.008 7.392 0.073

i 0.977 0.977 6.229 0.064

30 I 0.948 0.946 14.04 0.152

I 0.997 0.997 2.988 0.030

50 I 1.023 1.024 1.017 0.099

i 0.937 0.936 6.194 0.066
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Table 4 Mean, standard deviation, and range of

deflections
v Mean Standard deviation Range
’ (x10'mm) (x10mm) (x10"'mm)
10 9.838 3.223 1.134
30 9.818 2.367 1.044
50 9.836 2.936 1.139
100 9.859 2.116 0.938
150 9.852 1.297 0.614
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