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Abstract This paper addresses the process of sieve holes
blocking taking place while screening fine-particulate mate-
rials and provides an analytical description of the phenom-
enon. Empirical tests performed as part of this research
provided dependences specifying the parameters of sieve
holes blocking that could be applied in practice. The process
of sieve holes blocking is unfavourable and inevitable. It is
related with the screen clearance coefficient which is one
of the fundamental characteristics of all screens. The grains
whose dimensions are similar to the dimensions of the sieve
holes block those holes, causing their exclusion from the
active surface area of the screen. This phenomenon results
in diminished performance and efficiency of the screening
process. Screening is a very common industrial practice, and
various designs of screens and types of sieves are available.
That is why the subject of this paper is so important. The
screen blocking coefficient is the measure of sieve holes
blocking. In order to describe the process of screen block-
ing, a mathematical model is presented and a method for
determining the screen blocking coefficient is proposed. Fur-
thermore, the authors list the factors that have a significant
influence on the degree of sieve holes blocking, i.e. the shape
of the screened material, the toss indicator and the content of
hard-to-screen grains in the feed. This paper is the first one
to have thoroughly described the issue of screen blocking.
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1 Introduction

A grain is an element of a permanent disintegrated medium,
restricted by an enclosed surface of any shape. Screening
is a process that particulate mixtures are often subjected to.
The main aim of screening as a method for size classifica-
tion is to separate a group of grains, whose dimensions fall
within the specified limits, from the given material [1]. As
a result of the screening process the particulate material is
divided into undersized and oversized products [2]. Screen-
ing is a random process that takes place as a result of the effect
of gravitational forces, which is why its intensity is usually
insufficient. In order to accelerate screening in the building
aggregates industry, sieves are either flushed with a water jet
or purged with an air jet [1]. A factor that inhibits screening
is the blocking of sieve holes by the so-called hard-to-screen
grains. Those holes that are excluded from the active surface
area of the sieve do not participate in the screening process.
Furthermore, grains protruding from the surface of the sieve
inhibit the motion of the remaining grains and increase the
degradation rate of the sieve surface.

There is a large number of publications describing this
process and the characteristics of screening machines [3,4].
There are many models describing the screening process.
One of them is a model with a discharge function that presents
the dependence between the thickness of the material layer
on the sieve and the sieve length or screening time [2]. The
well-know discrete element method (DEM) involving the
integration of ordinary differential equations describing the
motion of a free arrangement of material solids in the Carte-
sian space was used by Li et al. in his paper, treating the sieve
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as an immobile sieve [5]. The authors of paper [6] perform
a direct quantitative comparison, across a range of operating
conditions, between laboratory scale experiments and simu-
lations using the discrete element method (DEM). It is also
important to know the proper method for designing sieves
that often involves the method for determining a sieve size,
i.e. determining the surface area necessary for performing the
planned screening process. Well-known references approach
this issue using the probability theory [7,8].

Despite the fact that screening takes place in almost all
branches of industry, the issue of sieve holes blocking is not
very popular. It was first mentioned in papers by Rendell
[9] and Rose [10], however, they did not provide a mathe-
matical description of this unfavourable phenomenon. It was
reported by Feller [11] that to evaluate screen performance,
both partial passage and clogging of the screen should be
considered. A screen rate function, defined as the sum of
the passage and clogging rate factors versus relative particle
size, was developed to characterize screen performance. It
is independent of screening duration and is not limited to a
particular size distribution of the material or to one screening
duration. It must be noted that sieve holes blocking is not lim-
ited to the screening of fine-particulate materials. The issue
of sieve holes blocking is not the only problem of this kind
encountered in engineering processes used in broadly defined
minerals processing. In all processes of filtrating, mixtures
containing postmanufacturing contaminated water, originat-
ing from water and sludge circuits, there is also blocking of
holes in the filtration mesh and the blocking of the filtra-
tion deposit pores [12]. Sieve holes blocking is to a large
degree a random process that is difficult to describe. No
test results nor dependences describing screen blocking have
been found in references. During the screening of granular
materials in industrial conditions there is often significant
blocking of sieve holes; sometimes even more than half of
them are blocked. The process of sieve holes blocking is
an unfavourable phenomenon, as it reduces the surface area
of the lower size fraction flow through the analysed screen.
Such a significant reduction of the active surface of a sieve
cannot be disregarded when designing and selecting a proper
screen. If we are able to estimate the screen blocking coef-
ficient value (for particular screening conditions), i.e. if we
are able to estimate the fraction of sieve holes that will be
blocked, then it would be possible to determine how large
the sieve should be in order to obtain the screening surface
area assumed for the process. The authors of this paper have
been dealing with this subject for many years [13,14].

1.1 Shape and size of grains

Grains properties may be divided into chemical, energy-
related and physical ones. The latter are the ones that
to the greatest degree determine the probability of sieve

holes blocking and they include grain shape, grain surface
roughness, susceptibility to abrasion, hardness [15]. The
shape of a particulate material may be determined using a
descriptive or mathematical method, while the size may be
determined with a screen or sedimentation analysis. Three
model shapes of particulate materials are known: round-
like particles (spherical particles), particles with sharp edges
(sharp-edged particles) and particles of an irregular shape
(irregular particles). Particulate materials that are used in
industry may be divided between the model groups according
to their shape (Fig. 1).

The grain relative size factor is the fundamental parameter
conditioning the screening process and the motion of the
material layer along the sieve. It is a dimensionless size that
determines the flow of grains through the sieve holes. It is
defined as the ratio of the average grain size (diameter) to the
size of a sieve hole (Eq. 1). Screening is more difficult when
the grain relative size factor is closer to unity.

ϕ = d

l
(1)

Hard-to-screen grains contained in the feed significantly
inhibit the screening process and reduce its efficiency. The
size of those grains is similar to the size of the sieve holes
and they are the ones blocking those holes. Hard-to-screen
grains have the following dimensions:

0.8l ≤ d ≤ 1.2l (2)

Hard-to-screen grains may be divided into undersized grains
and blocking grains. Undersized grains are the ones whose
dimensions are smaller than or equal to the size of the sieve
hole, and that take the most time to pass through the sieve
holes. Blocking grains are the ones whose dimensions are
equal to or slightly greater than the size of the sieve hole.
Those grains do not pass through the sieve holes, remain
over the sieve and may clog (block) the sieve holes, thus
reducing the screen clearance coefficient.

1.2 Toss indicator

The toss indicator has a major effect on the screening effi-
ciency and, consequently, on the value of the sieve holes
blocking coefficient. A proper selection of this parameter is
of great importance to the process of screening.

K = 4π2n2A sin β

g · cos α
(3)

where n—sieve vibration frequency, A—vibration ampli-
tude, β—angle of vibrations direction inclination to the sieve
surface, α—angle of the sieve inclination to the horizontal
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Fig. 1 Model shape of particulate material: spherical grains (agalite), irregular grains (quartz sand), sharp-edged grains (aggregate)

Fig. 2 Forces affecting a grain during a toss: B inertial force,G gravity
force, T friction force, R ground reactive force

line. Value K is a ratio of the normal screen acceleration
amplitude component to the normal gravitational acceler-
ation component (Fig. 2) and it is referred to as the toss
indicator.

General guidelines concerning proper values of the toss
indicator are given in Table 1.

2 Testing method and materials

The tests regarding sieve holes blocking were conducted at
the Department of Process Equipment of the Lodz Univer-
sity of Technology using two test stations. The screening
process included both intermittent (using a laboratory vibra-
tor and control sieves), as well as continuous screening (using
a single-plane, circulating screen). The tests involved the

empirical determination of the blocking coefficient defined
as the ratio of free holes to the total number of sieve holes
(Eq. 4).

f = nfree
ntotal

(4)

Particulate materials of three model grain shapes were used
for the tests: quartz sand (irregular grains), agalite (spher-
ical grains) and aggregate (sharp-edged grains). Because
of the varying shapes of the particulate material the tests
were conducted separately for each group. First, each of the
material groups was divided using preliminary sieves into
fractions within the range of 0.2–2.5 mm. As a result of the
preliminary tests, specific fractions of a given material were
obtained which enabled the determination of a quantitative
share of individual fractions in each material. The mixtures
were selected in such a manner that enabled the most signifi-
cant consideration of the influence of their composition on the
sieve holes blocking phenomenon and ensured that they were
as close as possible to those that occur in an actual deposit.
Materials intended for the tests were used only when dry
and free from contamination. The content of hard-to-screen
grains xh from the range of 〈0–100 %〉 was specified for each
mixture.

2.1 Intermittent tests

The main part of the tests was performed in a laboratory scale
using a vibrator and control sieves on precise woven meshes

Table 1 Ranges of the toss
indicator used when classifying
particulate materials

Toss indicator Application guidelines

K = 2.0−3.3 To be used for classifying easy-to-screen grains that do not show a
tendency for clogging the sieve holes

K = 4.5−6.5 To be used when screening average grains (a slightly moist
material with average screen-adhesion properties and minor
tendencies for blocking the sieve holes)

K = 7.0−10 To be used with very hard-to-screen grains, containing much
moisture, easily clogging the sieve holes, with good
screen-adhesion properties
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Fig. 3 A particulate composition in the form of a histogram for mix-
tures A and B; λ—content of individual fractions of grains, d—average
grain size in a fraction

by Haver&Boecker (ISO3310-1, ISO3310-2, ASTM-E11).
Linear vibrations and flexural vibrations, as well as the reg-
ulation of the toss indicator are characteristic of a laboratory
vibrator. The main part of the tests involved the screening of
each mixture, one by one, through the tested sieve. In total,
over 100 mixtures varying in their grain-size composition
were tested. 1 kg of the tested mixture was screened each
time.

Examples of grain-size compositions of the mixtures of
grains used for the tests are shown in Fig. 3.

A control sieve with the mixture was placed in the vibrator.
Prior to the start-up of the vibrator the blocking coefficient f0

(for time t = 0) was calculated in relation to the given partic-
ulate material at the moment of it being fed onto the screen.
After the vibrator was started, the material was screened
through the sieve in time t. After the mixture was screened,
the number of free sieve holes was counted at four spots on the
screen. Blocked sieve holes are the ones through which grains
will not fall out by themselves after the sieve is turned upside
down. A template with cut-out frames, each covering 100
sieve holes, was used (Fig. 4). The blocking coefficient was
calculated using Eq. 4. The values of coefficient f obtained
from four different spots on the screen were averaged and
treated as the blocking coefficient for the given sieve in the
given time. Blocked grains were removed from the holes
and returned to the tested mixture. Screening continued until
steady state t∞ was reached (the number of blocked holes in

Fig. 4 Control sieve with a template used for calculating the screen
blocking coefficient

the sieve is constant, f∞). Such a time span was selected to
ensure that the measurement was as precise as possible and
that the different stages of the vibrator start-up did not affect
the test. After the given screening time elapsed (1, 2, 4, 8,
16, 32, 64, 128, 256, 512, 1024, 2048 s), the vibrator was
turned off. The tests were conducted for five sieves whose
hole size was l = 0.5, 0.63, 0.8, 1.0, 1.2 mm, and for the toss
indicator of K = 0.62, 1.5, 1.98, 3.5 and 4.9.

2.2 Tests of sieve holes blocking on an industrial screen

For continuous tests a single-plane circulating screen was
used that is intended for screening fine and very fine particu-
late materials. The riddle of this device performs a vibrating
motion along the longitudinal plane of the machine, i.e. the
plane perpendicular to the sieve surface and parallel to the
riddle side walls and to the resultant direction of material on
the sieve. The capacity of measurements was 0.08 kg/s. A
single-plane screen has a rectangular, sprung mounted rid-
dle (Fig. 6). A series of tests were conducted for the riddle
inclination angle to the horizontal surface of 15◦. This is a
typical sieve inclination angle used in industrial machines.
The toss indicator for this screen is K = 1.5. A woven sieve
whose square hole dimension is l = 0.63 mm was used for
the measurements. An electric vibrator whose rated speed is
1400 RPM was used for the screen drive. The screen blocking
coefficient was measured at 3 spots on the sieve for the time
t = 5, 10 and 30 s (because of structural, technical reasons)
during the continuous operation of the screen. The block-
ing coefficient was also measured for the time t = t0 (at
the moment the material is fed onto an immobile sieve). The
screening time t = 30 s is not the process dynamic equi-
librium time, however, in industrial conditions the time of
contact between the material and the sieve is not longer than
that. In order to determine the screen blocking coefficient,
a template with three ”cut-outs” was prepared, 100 holes
each, in which the number of free holes was counted (Fig. 5).
For each time span the test was conducted four times. The
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Fig. 5 Mesh of a woven sieve with free and blocked holes

results were averaged for the given measurement time, and
the screen blocking coefficient was calculated using Eq. 4.

3 Tests results and discussion

The authors of this paper will present a mathematical model
of screen blocking, the effect of the main factors on the value
and course in time of the screen blocking coefficient, as well
as the method for determining the value of the average coeffi-
cient f for three model shapes of particulate materials. These
tests have been conducted by the Division of Granular Mate-
rial Classification of the Lodz University of Technology for
many years.

3.1 Mathematical model of sieve holes blocking

Many conventional methods and techniques of mathematical
modelling have limited applicability as regards arrangements
of particulate materials, and the obtained models have spe-
cial features and restrictions. The application of fundamental
principles of science, however, is preferred [16].

The screen blocking phenomenon is a result of two simul-
taneous phenomena: pure blocking and pure unblocking of
sieve holes. The resultant rate of the process will therefore
equal the sum of both elementary rates. The main difficulty in
the screening process modelling is the fact that the screened
material is a collection of various grains. A mathematical
description of the screening process is only possible if we
assume as certain model that is close to reality. For the math-
ematical model of the blocking process it was assumed that
H/Dz < 0.1, which conditions the free discharge of the mate-
rial through the sieve bottom. H is the height (thickness) of the
particulate material on the sieve, while Dz is the sieve diame-
ter. Furthermore, it was assumed that the blocking coefficient
is not a function of the thickness of the material layer on
the sieve. A constant thickness of material on the sieve was
assumed. In this model we assume that the hydrostatic pres-
sure of the material layer does not affect sieve holes blocking
and the screen blocking coefficient. The feed is interpreted
as a particulate stream fed uniformly on the entire surface
of the sieve, in which the particulate material is evenly dis-

tributed. The consequence of a non-uniform feeding of the
feed onto the entire surface of the sieve is the fact that not
the entire surface of the sieve is utilised. This results in an
inefficient screening process. At the moment of the mate-
rial being fed onto the sieve t = 0 the blocking coefficient
equals f = f0. This means that the screen has not performed
a vibration yet, however, there are already some blocked sieve
holes. With time t = t∞ the dynamic equilibrium of sieve
holes unblocking and blocking processes stabilizes. Then the
blocking coefficient f = f∞ and its value cease to change.
With the above-mentioned assumptions it may be concluded
that the rate of sieve holes blocking is proportional to the
number of free holes. The more free holes, the greater the
tendency for their clogging. Mathematically it can be formu-
lated as follows:

u1 = −d f

dt
= k1 · f (5)

k1 is the screen blocking constant. By integrating and rear-
ranging Eq. (5) we obtain

f = f0 · e−k1·t (6)

Furthermore, it may be assumed that the greater the blocked
surface fraction, (1−f) the higher the tendency for sieve holes
unblocking. Similarly to the case of Eq. (5) we may write

u2 = −d f

dt
= −k2 · (1 − f ) (7)

After transformations we obtain:

f = 1 − (1 − f0) · e−k2·t (8)

k2 is the screen unblocking coefficient. As the processes of
screen blocking and unblocking oppose each other, their rates
have a reverse sign. Assuming that f0 > f∞, u1 > u2 and
the resultant rate u = u1 + u2 will have the same sign as the
blocking rate u1. We will obtain the following mathematical
formula:

u = u1 + u2 (9)

−d f

dt
= k1 · f − k2 · (1 − f ) (10)

Boundary conditions for t = 0, f = f0, while for t = t∞, f =
f∞ also show that the following dependence must be fulfilled:

f∞ = k2

k1 + k2
(11)

Considering dependence (11) and transforming Eq. (10) we
obtain

f − f∞ = ( f0 − f∞)e−(k1+k2)·t (12)
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Fig. 6 Test station with a single-plane screen: 1 load-bearing structure,
2 screen suspension including springs and chains, 3 riddle with sieve, 4
electric vibrator,5 charging funnel with a sliding gate,6 container for the

screened material and the single-plane screen sieve with marked mea-
surement points

Considering that k = k1 + k2 we obtain dependence (12)
that is the fundamental equation for determining the screen
blocking coefficient in time t.

f = f∞ + ( f0 − f∞)e−k·t (13)

The constants of this equation are expressed with formulas
(Eqs. 14, 15) and are determined for the given material and
sieve arrangement.

f∞ = f0 · fn+1 − f 2
n

f0 − 2 · fn + fn+1
(14)

k = 1

tn
· ln

∣
∣
∣
∣

f0 − f∞
fn − f∞

∣
∣
∣
∣

(15)

The modelling of sieve holes blocking was based on an expo-
nential mathematical model [17,18]. In order to asses the
correctness of the screen blocking mathematical model, the
figure of merit for the model fitting the empirical data R2 was
also calculated. In most of the modelled arrangements, the
value of coefficient R2 exceeded 0.9 prove that the empirical
data satisfactorily fit the mathematical model. The discrep-
ancy between the mathematical modelling results and the
empirical data may result from the fact that the mathematical
model does not account for such parameters as, for example,
the shape of the sieve hole or the sieve type. If we have
decided to account for such parameters, the mathematical
model would become much more extensive and complex. The
correctness of the mathematical model of screen blocking is
confirmed for two characteristic courses of the screen block-

ing coefficient dependence in the function of time (Figs. 7,
8; Table 2).

3.2 Main factors affecting sieve holes blocking

Factors greatly affecting sieve holes blocking in the tested
arrangement include: the shape of the screened material, the
content of hard-to-screen grains in the feed and the toss
indicator of the screening machine. The determined (non-
variable) value of the screen blocking coefficient results from
the sieve holes blocking and unblocking dynamic equilib-
rium. Data labels for the values of f0 and f∞ have been
added in the diagrams below. The conducted tests show that
the sharp-edged material blocks the sieve holes to the great-
est degree (Fig. 9). For these cases the value of the screen
blocking coefficient f is the lowest. The most free holes occur
when screening spherical materials—that is when the screen
blocking process is the least significant. A different course of
the screen blocking coefficient dependence can be observed
for an irregular shape of grains of the tested mixture (for
sand). In this case the value of coefficient f increases with the
duration of the screening process (so the number of blocked
holes decreases). It may be concluded that among various
grain shapes it is easier for irregular grains to fall out of sieve
holes as a result of vibrating devices vibrations. The hight
content of hard-to-screen grains in the feed greatly inhibits
the screening process. In most cases the number of blocked
sieve holes increases with an increase in the content of hard-
to-screen grains (Fig. 10). The machine toss indicator has
a significant influence on the screen blocking phenomenon.
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Fig. 7 Model and theoretical values of the screen blocking coefficient for f0 > f∞: a K = 1.5; b K = 3.5 (spherical grains, sieve l = 1 mm)
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Fig. 8 Model and theoretical values of the screen blocking coefficient for f0 < f∞: a K = 1.5; b K = 3, 5 (irregular grains, sieve l = 0.5 mm)

Table 2 Model and empirical values of the screen blocking coefficient
in the function of time for the presented arrangements (Figs. 7, 8)

Figures Data f = f∞ + ( f0 − f∞) · e−k·t

7a Experimental f = 0.960 + 0.0209 · e−0.0421·t

Model f = 0.961 + 0.0210 · e−0.0353·t

7b Experimental f = 0.714 + 0.235 · e−0.0101·t

Model f = 0.704 + 0.257 · e−0.00667·t

8a Experimental f = 0.909 − 0.214 · e−0.0234·t

Model f = 0.932 − 0.301 · e−0.0433·t

8b Experimental f = 0.960 − 0.0907 · e−0.0119·t

Model f = 0.965 − 0.072 · e−0.0197·t

Higher values of the toss indicator K reduce the number of
blocked sieve holes, and the value of the coefficient f pursues
unity. Furthermore, the value of the toss indicator also affects
the character (monotonicity) of the dependence of coefficient
f in the function of time (Fig. 11).

From the results of tests of the screen blocking coef-
ficient conducted during intermittent screening (laboratory
vibrator and control sieves), as well as continuous screening
(single-plane screen), the ones with the most similar grain-
size composition of the tested mixtures, the model shape
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Fig. 9 Screen blocking coefficient for three model shapes of particu-
late materials (K = 1.5, xh = 90 %, sieve l = 1 mm)

of their grains and screening parameters (K = 1.5) were
selected for comparison.

The comparison of results obtained from intermittent
and continuous screening (Fig. 12) proves that the conclu-
sions regarding the screen blocking coefficient drawn from
the small-scale tests (using laboratory vibrators and control
sieves for the purpose of covering the widest possible scope
of parameters variability) could be used in industrial appli-
cations (in actual process conditions).
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Fig. 10 Screen blocking coefficient for mixtures of varying hard-to-
screen grains content xh (K = 1.98, spherical grains, sieve l = 0.5 mm)

4 Method for determining the average screen
blocking coefficient

The possibility of estimating the value of the screen block-
ing coefficient is an important piece of information on sieve
holes blocking. This information may be used for designing

and optimising an industrial screening process. In order to
determine the screen blocking coefficient its constant value
is necessary.

In real-life conditions the dependence of the blocking
coefficient in time often runs along the curve shown in
Fig. 13.

Reaching the state of process equilibrium for time t∞ is
much longer than the duration of the transfer process (the
statistical time the material remains on the sieve). The time
the material remains on an industrial sieve (tp) is usually
between several and 60 s. Considering this, it is necessary to
determine the average value of the screen blocking coefficient
in the tested arrangements.

On the basis of the functional courses of the blocking
coefficient (obtained empirically) for each material and sieve
arrangement, the value of the arithmetic mean from the range
of 〈f0, f∞〉 was determined. An average value of the screen
blocking coefficient f∗ was obtained for each of the tested
arrangements. Considering the conclusions from the previ-
ous chapter (Sect. 3.2) a method for determining the average
screen blocking coefficient for fine-particulate materials in
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Fig. 11 Screen blocking coefficient for varying values of the toss indicator: a (spherical grains, xh = 65 %, sieve l = 0.5 mm); b (irregular grains,
xh = 75 %, sieve l = 0.5 mm)
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l = 0.63 mm); b f0 < f∞ (spherical grains, K = 1.5, xh = 50 %, sieve l = 0.63 mm)
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Fig. 13 The actual course of the screen blocking coefficient in time:
f0—blocking coefficient at the moment the material is fed onto the sieve,
f∞—blocking coefficient for the steady state, tp—industrial process
duration

the function of the main factors affecting its value, i.e. the
toss indicator and the content of hard-to-screen grains in the
feed was specified. The quantitative description of the block-
ing phenomenon was presented for each model shape of the
screened material separately. In order to find the functional
dependence of the average blocking coefficient on the toss
indicator and the content of hard-to-screen grains, the func-
tions of Mthcad13 were used. For the determination of the
value of an average screen blocking coefficient, a model of
function of multiple variables that is the n degree polynomial
was proposed:

y(x1, x2, ..., xn) =
i=n
∑

i=1

ai · x Pi,11 · x Pi,22 · x Pi,nn (16)

This method is described in [19], and with reference to
the sieve blocking coefficient it is described in [20]. When
defining the algorithm for determining the power matrix and

the value of coefficients, a model of an n-degree polyno-
mial of a function of two variables (K, xh) was studied. The
obtained forms of a third degree polynomial of the function
of two variables and the values of coefficients R2 with a divi-
sion into model shapes of the particulate material are listed
in table below. The values of the determination coefficient
R2 show that the model is very well fitted to the results of
experiments.

On the basis of Table 3, one can calculate the value of an
average screen blocking coefficient and determine the active
surface area of the screen, as well as the clearance coefficient,
at the stage of planning the screening process and screening
machine.

Fef = f ∗ · F·A0 (17)

where F is the screen surface area. The sieve clearance coef-
ficient, A0, defined as the ratio of the holes surface area to
the total screen surface area, provides information on the
screening capacity of a particular screen.

p = Fef
F

(18)

5 Conclusions

Sieve holes blocking is a complex and random phenomenon.
This paper provides a mathematical description of the sieve
holes blocking process, and the obtained analytical expres-
sions provide for the determination of characteristic values of
the process. The proposed exponential mathematical model
describes the blocking process well.

The proposed method for determining the screen block-
ing coefficient in the function of the main factors affecting
its values is the first written proposal for defining the
process of sieve holes blocking. The value and the course
in time of the blocking coefficient is a very important
parameter of the screening process. Determination of the
theoretical dependences that are used for its specification

Table 3 A list of coefficients
and powers of degree
polynomial model of an average
screen blocking coefficient f∗ in
the function of the toss indicator
K and the content of third
hard-to-screen grains xh

Form of a third-degree polynomial f ∗ = f(K , xh) R2

Mixtures with spherical particles

f ∗(K , xh) = −0.211 · K · x2
h + 0.58 · x3

h − 0.033 · x2
h − 1.04 · xh + 0.439 ·

K · xh − 0.025 · K 2 · xh + 0.945 + 0.192 · K − 0.082 · K 2 + 0.009 · K 3
0.92

Mixtures with irregular particles

f ∗(K , xh) = −0.1 · K · x2
h − 0.284 · x3

h + 0.972 · x2
h − 1.087 · xh + 0.192 ·

K · xh − 0.00804 · K 2 · xh + 0.709 + 0.415 · K − 0.144 · K 2 + 0.015 · K 3
0.97

Mixtures with sharp-edged particles

f ∗(K , xh) = −0.086 · K · x2
h + 0.57 · x3

h − 0.0373 · x2
h − 0.438 · xh +

0.031 · K · xh + 0.018 · K 2 · xh + 0.633 + 0.4 · K − 0.13 · K 2 + 0.013 · K 3
0.94
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enable a major increase in the efficiency of the screening
process. The obtained and published tests results regard-
ing sieve holes blocking provide important information to
all users of screens. Conclusions from the research are
addressed to a large group of people working on screen-
ing processes and provide guidelines for working in actual
process conditions, above all, in mining, metallurgy, coal
processing, civil engineering, environmental protection, as
well as in food, chemical, pharmaceutical and leather indus-
tries. The scale of the screening is so large because mil-
lions of tons of products are being screened every single
day.
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