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The objective of the present thesis is to study and propose some suitable quantitative indices for
evaluating the degree of dispersion of single and binary additives in compounded materials and ordered
mixtures, The indices of interest are the degree of mixedness, the area-based and count-based fractal
dimensions and the coordination number. Computer simulations are used to simulate various ideal cases of
dispersion and their combination in the single additive systems. For the binary systems, the concentration ratio.
the particle size ratio and the adhesion probability of B onto A are also varied.

It is found that both the area-based and count-based fractal dimensions do not change when the
particle size ratio increases, so they are suitable quantitative indices for evaluating the degree of dispersion of
both single and binary additives systemns. The investigation also shows how these indices can be used to
characterize the type of dispersion and estimate the adhesion probability.
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N(n)

S(n)
Si(n)

NOMENCLATURE

total area of the subdivision of interest [L?]

area occupied by the additive particles in the i-th subdivision [L?]
particle diameter [-]

particle diameter of core particle (particle A) [-]
particle diameter of adhering particle (particle B) [-]
coefficient of deviation [-]

areé-based fractal dimension [-] .

normalized area-based fractal dimension [-]
count-based fractal dimension [-]

normalized count-based fractal dimension [-]

degree of mixedness

similarity ratio [-]

number of times of sample division [-]

number of core particles (particle A) [-]

number of adhering particles (particle B) -]

the counted number of subsections that contain some additive particles [-]
radius of additive particle B [L]

mean area ratio of Si(n) [-]

area ratio of additive particles []

the position of an additive particle in the matrix [L,L)
uniform random number between zero and unity {-]
normal random number (zero mean, unity variance) [-]
the position of particle B adhering onto A [L,L]

composition of key component in the spot sample [-]

charged composition of key component [-]
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sample mean of X; [-]
uniform random number between zero and unity [-]

normal random number (zero mean, unity variance) [-]

the angle of particle B from the x-axis [radian]
standard deviation of S;(n) [-]

variance of composition of key component in a completely segregated

syétem [-1
variance of sample subsection [-]

adhesion probability [-]
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