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Abstract. The analysis of literature sources shows that the production of seed material for vegetable and melon
crops is one of the most important problems that exists in the field of agricultural processing. The production
of cucumber and melon seeds is an urgent issue in view of the volume of their cultivation in Ukraine. To study
the processes of fruit grinding and seed production in agriculture, the key parameters are the dynamic friction
coefficient, the volume deformation coefficient and the static load coefficient, but existing methods and equipment
are limited to determining the limit values of the indicators, not allowing a full study of the dynamics of changes
in properties at different stages of the technological process. To solve this, it is proposed to develop new methods,
in particular, the use of computer modelling, which will allow a more detailed study and optimisation of physical
and mechanical properties and their changes. The aim of the article was to study the physical and mechanical
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properties of vegetable fruits, which have the greatest impact on the quality of the technological process of fruit
seed grinding and preliminary seed extraction. The study was conducted in the problematic research laboratory of
the Faculty of Engineering and Energy of Mykolaiv National Agrarian University. Experimental setups were used
to determine the dynamic coefficient of friction of melon and cucumber seeds, a device for determining the initial
density of seed fruits, and a device for determining the dependence of seed deformation on compressive load.
Experimental data show that the most optimal values of the static coefficient of friction, depending on the type of
surface, for cucumber and melon seeds are perforated sieves, the values of which are 0.75 and 0.85, respectively.
Optimal values of dynamic friction coefficients for cucumber have a surface made of perforated sieve - 0.69 and
for melon made of aluminium - 0.88. The dependence of the linear deformation of seed fruits on the specific
pressure increases from 0.9 to 3.6. The values of fruit deformation from compressive load vary from 4.1 to 24.6.The
research presented in the article is of practical importance and can be used in the field of agricultural production

and in the development of new engineering solutions

Keywords: seed; experimental studies; surface; dependence

INTRODUCTION

The global agricultural technology market is constantly
evolving. Countries with developed agriculture are ac-
tively using mechanised and automated processes for
seed preparation, which leads to increased productiv-
ity and reduced costs. In Ukraine, given its agricultural
potential and role in the global agricultural sector, it is
important to improve the technology for selecting and
preparing vegetable and melon seeds. This will improve
the quality and efficiency of production, ensuring stabil-
ityinthe agricultural sector and contributing to the com-
petitiveness of Ukrainian products on the global market.

The production of seed material for vegetable and
melon crops is one of the most important problems in
the field of agricultural processing. The issue of obtain-
ing cucumber and melon seeds is quite acute, given
the volume of their cultivation in Ukraine (Havrysh et
al,, 2022). An integral part of the development of tech-
nology and technological equipment for seed produc-
tion is the study of the physical, mechanical and di-
mensional and mass characteristics of seed fruits and
seeds of vegetable and melon crops (Fang et al., 2020).
The combination of qualities of seed fruits and seeds of
vegetable and melon crops is an important basis for the
design of working bodies and the machine as a whole.
Technological equipment that provides a mechanised
process of producing melon and cucumber seeds in-
volves not only its theoretical substantiation in order
to choose the right forms, machine designs and work-
ing bodies, but also experimental studies to confirm the
theoretical premises (Pathania et al.,, 2022).

V.Shebanin et al. (2019) note that to study the pro-
cesses of fruit crushing and seed production, it is im-
portant to know such indicators as the dynamic friction
coefficient, the coefficient of volumetric deformation of
the seed fruit and the coefficient of static load (crushing
force). Y. Yang et al. (2021), when studying the physical
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and mechanical properties of materials for the research
and optimisation of technological processes, found that
most existing methods and laboratory equipment are
aimed at determining the critical values of the relevant
parameters.However,these research tools do not always
provide opportunities for in-depth analysis of patterns
and establishing links between the deformation force
and the deformation itself, especially in the context of
different stages of the technological process, such as
the grinding of seed fruits of vegetables and melons.

In light of the need to increase the efficiency of
vegetable and melon seed production, modernisation
and improvement of the seed fruit chopper and other
processing equipment is becoming an important task.
Modern requirements for seed quality and technolog-
ical standards require that the production process be
in line with them. In order to reduce seed losses and
improve seed quality, Z. Stropek & K. Gotacki (2020) fo-
cused on the research and implementation of the latest
solutions in the technological field, which will optimise
production processes and ensure market competitive-
ness. In addition,J. Hou et al. (2021) emphasise that cur-
rent trends in agriculture determine the increased de-
mand for high-quality seeds to achieve optimal yields.

Therefore, improving the technical characteristics
and functionality of seed treatment equipment is of
strategic importance for producers. Furthermore, in the
context of sustainability, reducing losses in the process
can also contribute to reducing resource consumption
and increasing the environmental efficiency of produc-
tion. Such improvements can contribute not only to in-
creased production efficiency, but also to sustainability
and competitiveness in the vegetable and melon indus-
try. Irrational operating modes of vegetable and mel-
on seed crushing machines lead to a decrease in the
quality of seed and irreversible seed losses, requiring
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the identification and resolution of design flaws and
improvement of the technological process. The pur-
pose of the study was to investigate the physical and
mechanical characteristics of vegetable fruits, focusing
on the parameters that most affect the quality of the
technological process of seed grinding and prelimi-
nary seed extraction. To achieve this goal, the following
tasks were performed: analysis of the influence of phys-
ical and mechanical parameters of seeds; development
of an experimental approach; determination of optimal
parameters for the technological process.

MATERIALS AND METHODS
The study complies with ethical standards and adheres
to the Convention on Biological Diversity (Secretariat of
the..., 2011). The determination of the size and weight
characteristics of the seeds and seeds was carried out
during the final period of harvesting cucumber and
melon fruits, when the seeds reached their maturity. It
is during this period - their biological ripeness - that it
is advisable to conduct research. Fruit length and fruit
diameter were determined using a caliper SHC-1 with
a division price of 0.05 mm. Fruit weight was deter-
mined on a balance with an accuracy of 1 g (Fig. 1, 2)
(DSTU 8439:2015,2017). Seeds of such crops as cucum-
ber and melon are similar in size and weight character-
istics (Ternavskyi et al., 2022). This is evidenced by the
results of his study, the main generalised statistical in-
dicators of which are given in Tables 1 and 2. All exper-

Figure 1. Determination of the size and weight
characteristics of seedpods and seeds of melon fruit
Source: authors’ photo

imental data were statistically processed, with the ac- Figure 2. Determination of the size and weight
curacy of the experiment being 5% and the confidence characteristics of seedpods and cucumber seeds
interval being 0.95 (Devi & Mani, 2017). Source: authors’ photo

Table 1. Summary size and weight characteristics of melon and cucumber seeds

Length, cm Thickness, cm Weight, g
Culture, variety ' . '
max max min aver. min
Cucumber
Nizhynskyi 12 10.75 8.85 9.78 4.3 2.5 3.4 1.8 1.3 1.55 49 3.3 417
Koncurent 10.85 8.65 9.75 4.15 2.65 34 1.85 1.2 1.52 5 35 4.25
Melon
Kolgospnytsa 124 104 11.35 6.46 456 5.51 2.05 1.10 1.56 6.8 4.2 5.47
Ukrainka 12.7 10.2 11.45 6.25 4.25 5.25 1.95 1.15 1.55 6.6 4.1 5.35

Source: developed by the authors

Table 2. Size and weight characteristics of melon and cucumber seeds

Length, mm Diameter, mm Weight, kg
Culture, variety _ _
max max max

Cucumber

Koncurent 116 141 128.5 48.0 73.0 58.4 0.210 0.255 0.232
Nizhynskyi 12 114 144 129 45.0 75.0 60.0 0.215 0.265 0.240

Melon
Kolgospnytsa 150 260 205 180 215 197.5 0.45 1.45 0.95
Ukrainka 165 255 210 186 226 206 0.52 1.72 1.12

Source: developed by the authors
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Absolute weight refers to the weight of 1,000 seeds
in grams at standard moisture content. In the process
of seed production, it is very important to have data on
the absolute weight of the newly separated seeds at
the stage of separation. This indicator is used to make a
control assessment of the grown seeds before mechan-
ical extraction. It is known that the sowing qualities
of seeds and their productive properties are directly
dependent on the absolute weight of seeds (Neamtal-
lah et al., 2017). To study such physical and mechanical
properties of fruits as the dynamic friction coefficient,
volume deformation coefficient and static load coeffi-
cient, appropriate installations were made in the prob-
lematic research laboratory of the Faculty of Engineer-
ing and Energy of Mykolaiv National Agrarian University.

The technological process of the installation for
determining the dynamic coefficient of friction (Fig. 3)
is as follows: the product under study is placed in front
of the cut-off plate 2 in the initial position; the approxi-
mate time (to the hundredth of a second) of the product
passing from the cut-off plate to the laser beam 7 is set
using the timer; when the “Start” button of the timer 6
is pressed, the cut-off plate 2 is raised by an electro-
magnet and, at the same time, the timer 6 starts count-
ing down; when the product passes through the laser
beam 7, the electrical circuit is opened and the time
countdown stops; using further mathematical transfor-
mations, the friction-slip coefficient is calculated.

Figure 3. Dynamic friction coefficient determination unit
Notes: 1 - inclined surface, 2 - cut-off plate, 3 - device
for changing the angle of inclination of the surface, 4 -
balance sensor, 5 - angle meter, 6 - timer, 7 - laser, 8 -
phototransistor,9 - path measurementscale,10 -electronics
Source: authors’ photo

To increase the versatility of the installation, the
following adjustment is provided for the purpose of
realising the possibility of studying various types of
products. By means of the lifting device 3, the angle of
inclination of the surface 1 is changed and, by chang-
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ing the position of the laser 7 and phototransistor 8,
the path of the product from the cut-off plate 2 to the
laser beam is changed, which in turn leads to a change
in time, and, accordingly, leads to a change in the fric-
tion-sliding coefficient. On the inclined surface, it is
possible to install any type of material whose friction
coefficient is to be investigated.

The following formula is used to obtain the dynam-
ic friction coefficient:

f = cosa

(sina — %) =tga — T cosa’ (1)
where f - the dynamic coefficient of friction; s — the
distance travelled by the product under study, m; t - the
time for the product to travel the distance s,sec; a - the
angle of inclination of the surface to the horizon, deg.
The coefficient of volumetric compression (defor-

mation) of seed fruits is defined as:

P

K, ==, v)
where P__ - the compressive load, H; AV - the reduction
of the volume of the seed fruit under study when a load
is applied P_, m®.

The determination of the coefficient of volumet-
ric deformation of the fetus was carried out on a spe-
cially manufactured device (Fig. 4), which is similar
in principle to the Znamensky device. It consists of a
compression chamber and a piston with a plate on the
rod for placing weights. The Znamensky apparatus is a
measuring device used to determine the coefficient of
volumetric deformation of materials, in particular, in
this case, fruits. This device uses the principle of com-
pressing a material with a piston and measuring the
change in its volume. The description of the Znamen-
sky device includes a compression chamber and a pis-
ton that performs the compression. Usually, a plate is
placed on the piston to add weights, which are used
to create standard compression conditions. This device
measures the degree of compression of a material and
records the change in its volume under the force. The
Znamensky apparatus is an important tool for studying
the mechanical properties of materials, and its use in
experimental studies provides data on the volumetric
deformation of fruits and their resistance to compres-
sion. The amount of linear deformation A is controlled
by an indicator mounted on a plate arm, the stem of
which interacts with a stop on the compression cham-
ber. Before the start of each experiment, the fruits were
weighed, and after placing them in the chamber and
pre-compressing them with a piston, the volume V, at
zero load was determined. The obtained values were
used to determine the initial density of seed fruits.



Figure 4. Device for determining
the volume strain coefficient
Source: authors’ photo

The dependence of linear strain on specific pres-
sure was determined by the expression:

A=6g=45-107q, &)

where ¢ - the inverse of the volume strain coefficient
(obtained using the least squares method); g - the spe-
cific pressure.

To determine the dependence of the deformation
of the seed on the compressive load, a special device
was developed and manufactured (Fig. 5), which con-
sists of posts fixed to the base, on which a rocker arm
suspended on pins is installed. The rocker arm has a
compression plate and a load plate. The test object is
mounted on a height-adjustable platform. The amount
of deformation is determined by the indicator.
| | IR
1 " Wi ( 'f'
1 B

1l ! 2 i

Figure 5. Setup for determining the effect
of a compressive static load on the seed
Source: authors’ photo

Changing the load acting on the seeders is done
by increasing the number of weights mounted on the
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plate or moving it along the length of the rocker arm.
Balancers are used to balance the rocker arm when the
compressive force is set to zero at the beginning of the
load (Zhang, 2022).

In fact, the load acting on the seed fruit is calculat-
ed by the expression:

Pom = 252, (4
)

where m_ - the weight of the loads mounted on the
plate; [, - the distance from the load plate to the rocker
armrolling axis; [, - the distance from the seeder mount-
ed on the platform to the rolling axis of the rocker arm.
In the process of loading the seeder, the indicat or
measures the amount of its deformation Act, which cor-
responds to the applied force.Accordingly,the static load
factor will be determined by the following equation:

A, =XP_=041P_, (5)

where X - the coefficient of fruit yield obtained by the
least squares method, mm/H.

The experimentally obtained data are approximat-
ed by a first-order equation using the least squares
method, followed by checking the mathematical de-
scription of the experimentally obtained data for ade-
quacy using the Fisher criterion.

RESULTS

In the context of a growing population and climate
change, the importance of improving agricultural tech-
niques and varieties of vegetables and melons is be-
coming increasingly important. The study of the me-
chanical and technological properties of seed fruits
is an important component for the development and
implementation of new methods of cultivation and pro-
cessing aimed at improving agricultural efficiency and
product quality. Vegetables and melons are of great im-
portance as a source of food rich in vitamins, minerals
and other nutrients. Ensuring high quality and quanti-
ty of seeds is becoming a key aspect for ensuring food
security and responding to global market challenges
(Gorzelany et al., 2022).

The study of mechanical and technological prop-
erties includes a comprehensive approach focused on
the study of physical, chemical and biological aspects
of seed fruits. This allows not only to determine the
optimal conditions for their cultivation, but also to de-
velop technologies for harvesting, storage and process-
ing aimed at maintaining high quality and commercial
value. Mechanical and technological properties include
physical, chemical and biological characteristics of
seed fruits. Physical parameters, such as size, weight

Ukrainian Black Sea Region Agrarian Science, 28(1), 29-39
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and hardness of the seed coat, affect the efficiency of
harvesting, processing and transportation. The chemical
composition of the seed determines its nutritional and
economic value, as well as its resistance to disease. Bio-
logical characteristics, such as the seed fruit’s tightness
and germination ability, are important to ensure normal
plant development. Technological aspects, such as stor-
age,transport and handling methods, also have a signif-
icant impact on seed quality and value (Xia et al., 2021).

One of the main challenges is to address disease
resistance, optimise growth and yield, and develop va-
rieties suitable for different agroclimatic conditions.

High-precision studies of the mechanical and tech-
nological properties of seed fruits are a key tool for
achieving these goals and creating sustainable and
productive crops (Serhiienko et al., 2023). The re-
sults of the studies of the static friction coefficients
of melon and cucumber seeds made on different sur-
faces (perforated sieve, galvanised iron, aluminium
plate) are presented in Table 3. Taking into account
the choice of friction surfaces and the use of spokes
to avoid seed rolling, the study allowed to determine
the optimal conditions for the interaction of seeds of
both crops.

Table 3. Static friction coefficients of melon and cucumber seeds

Perforated sieve

Culture, variety

max aver.
Cucumbers:
Nizhynskyi 12 0.6 0.9 0.75
Koncurent 0.58 0.88 0.73
Melons:
Kolgospnytsa 0.79 0.95 0.87
Ukrainka 0.77 0.93 0.85

Source: developed by the authors

Experimental data show that the most optimal in-
dicators of the static coefficient of friction depending
on the type of surface for cucumber and melon seeders
are perforated sieves, the values of which are 0.75 and
0.85, respectively. Analysis of this table can reveal cer-
tain trends and differences between crops and types of
surfaces. In particular, both cucumber varieties (Nizhyn-
skyi 12 and Koncurent) have similar average values of
static friction coefficients on different surfaces. The
lowest values are observed for galvanised iron, which
may indicate less friction in contact with this surface.
The melon varieties (Kolgospnytsa and Ukrainka) also
show similar average static friction coefficients. The
highest values are observed on the aluminium surface,
which may be important for the production process
where friction can affect the movement and handling
of the seedpods.

Types of surfaces

Galvanised iron Aluminium
max max
0.52 0.72 0,62 0.5 0.84 0.67
0.48 0.68 0.58 0.48 0.82 0.65
0.71 0.81 0.76 0.73 0.85 0.79
0.55 0.65 0.60 0.73 0.83 0.78

Thus, according to the results of static studies, it
was found that perforated sieves are the most optimal
surfaces for cucumber and melon seeders, having static
friction coefficients of 0.75 and 0.85, respectively. Anal-
ysis of the table shows certain trends and differences
between crops and types of surfaces. Cucumber varie-
ties show similar values of static friction coefficients on
different surfaces, with the lowest values for galvanised
iron. Melon varieties also show similar values of static
friction coefficients, with higher values on the alumin-
ium surface. In general, the analysis of static friction
coefficients allows to draw conclusions about the in-
teraction of seed drills with different surfaces, which is
important for optimising the technological processes
of seed grinding and processing. Table 4 shows the re-
sults of dynamic indicators of the friction coefficients of
melon and cucumber seeds.

Table 4. Dynamic friction coefficients of melon and cucumber seeds

Perforated sieve

Culture, variety

max
Cucumbers:
Nizhynskyi 12 0.62 0.76 0.69
Koncurent 0.58 0.72 0.65
Melons:
Kolgospnytsa 0.75 0.91 0.83
Ukrainka 0.69 0.85 0.77

Source: developed by the authors

Ukrainian Black Sea Region Agrarian Science, 28(1), 29-39

Types of surfaces

Galvanised iron Aluminium
max max
0.41 0.57 0.49 0.35 0.69 0.52
0.34 0.50 0.42 0.29 0.63 0.46
0.63 0.75 0.69 0.63 0.81 0.72
0.47 0.59 0.63 0.79 0.97 0.88



The analysis of the data in the table can indicate
the nature of the interaction between seeds and dif-
ferent materials and help to optimise technological
processes. Cucumber varieties have average dynamic
friction coefficients that range from 0.35 to 0.76.The
lowest friction coefficient is observed on aluminium
surfaces and the highest on galvanised iron. Melon
varieties also have average dynamic friction coef-
ficients that range from 0.47 to 0.97. The minimum
coefficient of friction is recorded on an aluminium
surface, and the maximum - on galvanised iron. The
optimum values of dynamic friction coefficients for

4
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3
2.5

1.8

Al (m - 107
N

0.9
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cucumber are 0.69 on a perforated sieve surface and
0.88 on an aluminium melon surface. These data
make an important contribution to understanding the
dynamic friction properties of cucumber and melon
seeds on different surfaces. Equation (3) describes
the dependence of the linear strain on the specific
pressure, which is shown in Figure 6. The depend-
ence of linear deformation of seed fruits on specific
pressure increases from 0.9 to 3.6. The values of fruit
deformation from compressive load vary from 4.1 to
24.6.Figure 7 shows a graphical interpretation of the
dependence A =f(P_).

3.6

27

g, kN / kg

Figure 6. Dependence of linear deformation of seed fruits on specific pressure

Notes: A =4.5-107-q
Source: developed by the authors
30
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205
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Figure 7. Dependence of fetal deformation on compressive load

Source: developed by the authors

The values of fruit deformation under compres-
sive load vary from 4.1 to 24.6. These ranges of fruit
deformation under compressive load indicate a large
variability in the physical and mechanical properties of
plant material. Low strain values, such as 4.1, may in-
dicate high resistance of certain fruits to compressive
stress, while high values, such as 24.6, may indicate less
resistance and a pronounced ability of the material to
change shape under load.

DISCUSSION

In Ukraine, as in many other countries, the develop-
ment of the agricultural sector is one of the key sectors
for food security and economic growth. Vegetable and
melon farming is an important part of the agricultural
sector, providing a significant share of vegetable pro-
duction for domestic consumption and export.

This study can be compared with the research
of Y. Fang et al. (2020), who emphasise that in the

Ukrainian Black Sea Region Agrarian Science, 28(1), 29-39
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context of growing vegetables and melons, the use of
high-quality and viable seeds is of great importance.
Optimal seed selection and preparation is a key step
in growing high-quality products. The mechanical and
technological aspects of seed handling, such as sort-
ing, separation and preparation, can affect the yield and
quality of the crops grown.

Comparing the study with the results of the au-
thors, in particular Yu. Kononov & A. Lymar (2020), it is
important to note that there are problems in obtain-
ing high-quality seeds of vegetable and melon crops.
The authors identify the need to expand the dialogue
and take comprehensive measures to modernise seed
production in Ukraine, which is also reflected in the
study. The development of technological solutions and
the introduction of the latest equipment should solve a
number of problems that relate not only to the quality
of the final product, but also to ensuring the efficiency
of production in general. One of the main obstacles is
the backwardness of the equipment used in the pro-
cess of growing and processing seeds. With this in mind,
the works of many authors, including G. Hu et al. (2021)
and Y.Yi et al. (2021), confirm that it is important to
improve seed selection and preparation technologies,
as well as mechanised separation and sorting process-
es, to ensure maximum seed quality and purity. One of
the key aspects is the study of the physical and me-
chanical properties of seed fruits. This includes analys-
ing the strength of the shell, size, shape and weight
of the seeds. The study of these parameters allows for
the development of optimal mechanical processing
methods, such as sorting and separation, to ensure
efficient selection and preparation of seeds for high
quality cultivation, which is also reflected in the study.

Z.Zheng et al. (2022) also note that mechanised
seed separation and sorting processes are important
for selecting the most viable and plantable spec-
imens. Technologies that use optical sensors and
other advanced methods can quickly and efficiently
determine seed quality, as well as detect possible de-
fects or diseases. The study of mechanical and tech-
nological properties also contributes to the devel-
opment of new varieties and hybrids that meet the
requirements of mechanised production. This may
include the creation of hybrids with improved resist-
ance to mechanical stress and increased yields, as
revealed by the study.

Asimilar opinion is expressed by N.Kim et al. (2013),
who note that in order to obtain high-quality seed mate-
rial,the technological process should involve equipment
that minimises its injury and loss and meets the require-
ments for the quality of the final product. The absence
of such equipment requires a mandatory solution to this

Ukrainian Black Sea Region Agrarian Science, 28(1), 29-39

problem by developing new technological equipment.In
addition, according to the data obtained, it is necessary
to consider the possibility of using modern methods of
seed processing and storage to increase its shelf life.
An important aspect is to ensure a high level of ener-
gy saving and rational use of labour in seed production.

This study correlates with the work of V. Havrysh et
al. (2022), according to which, for the successful imple-
mentation of improved technologies for the selection
and preparation of vegetable and melon seeds, it is
important to establish an effective mechanism for co-
operation between all stakeholders. Authorities should
ensure favourable regulation and create incentives for
the introduction of new technologies in agriculture.
Producers should be actively involved in the process of
introducing new methods and techniques, and provide
feedback on their effectiveness and practicality in the
field. Scientists, in turn, play a key role in conducting ex-
perimental studies that allow for a deeper understand-
ing of the mechanical and technological properties
of seeds and establish optimal parameters for mech-
anised processes. It is important to take into account
the best practices and experience of countries where
a high level of mechanisation in seed production has
been achieved, in particular in the European Union and
the United States (Li et al.,, 2022).

Stakeholders may also include representatives of
agricultural businesses, farmers’ associations, and other
groups with an interest in improving seed production
processes. This broad collaboration will facilitate the
exchange of experience, resources and innovations,
which in turn will contribute to the rapid adoption of
advanced technologies. In summary, an integrated ap-
proach is key to the successful implementation and
improvement of vegetable and melon seed production
technologies in Ukraine.

CONCLUSIONS

Experimental studies of the working processes of ob-
taining cucumber and melon seed material are pecu-
liar, since the mechanised technological process of
seed separation largely depends on the parameters
and operating modes of the pressure-separating ma-
chine. Scientific substantiation of this process becomes
impossible without a detailed study of the mechanical
and technological properties of the seed mass and the
peculiarities of operations related to the destruction
of the seedpods and separation of seed-plant material.

The study included separate stages aimed at a de-
tailed study of the mechanical and technological prop-
erties of the seed mass, which is important for a proper
understanding of the seed separation process. At the
same time, the focus was on the study of operations



related to the destruction of the seed pods and the sep-
aration of seed-plant material using a pressure-separat-
ing machine. Experimental studies of the working pro-
cesses of obtaining cucumber and melon seed material
revealed significant features of the interaction of seeds
with different surfaces, which determines the efficiency
of technological processes of seed processing and grind-
ing. The static friction coefficients showed that the per-
forated sieve is the most optimal surface for cucumber
(0.75) and melon (0.85) seeds. Dynamic friction coeffi-
cients confirmed these results, indicating average values
in the range of 0.35-0.76 for cucumber and 0.47-0.97 for
melonondifferentsurfaces.The studyoffruitdeformation

Hruban et al.

The dependencies and data on the size and weight
and physical and mechanical characteristics of seed
fruits and seeds of vegetable and melon crops obtained
in this article are important for further design of the
grinding device and study of the quality of the tech-
nological process of seed separation. Prospects for
future research may include a more detailed study of
the interaction of different varieties and types of vege-
tables with pressure-separating machines and further
improvement of technological parameters to optimise
the process.
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AHoTauis. AHani3 niTepaTypHUX mXepen CBiAYMTb, WO BMPOOHMLTBO HACiHHEBOrO MaTtepiany oBoye-HawTaHHUX
KYNbTYp € OOHI€ 3 BAXNMBMX Mpobnem, ske iCHYe B ranysi nepepobku CifibCbKOroCnoAapcbKoi MpoayKLii.
AKTYanbHMM NUTAHHAM € OTPMMAHHS HACIHHA Oripka Ta AMHI 3 Mornsgay Ha 06carn ix BMpOLLYBaHHS B YKpaiHi.
[na pocnipxeHHs npoueciB nogpibHEHHS NAoAIB Ta OTPUMAHHA HACIHHA Y CiNbCbKOMY rOCNOAapPCTBiI KAOYOBUMM
napamMeTpamm € AMHaMiyHMIi KoedilieHT TepTs, KoediuieHT 06€MHOI medopMauii Ta KoediuieHT CTaTMYHOrO
HaBaHTAXEHHS, ane iCHyK4i MeToam Ta 061aiHaHHS 0OMEXYIOTbCS BU3HAYEHHSM FPAHUYHUX 3HaYeHb NOKAa3HMKIB, He
[03BONSIIOYM MOBHOLHHE BUBYEHHS AMHAMIKM 3MiH BNACTUBOCTEN HA Pi3HMX eTanax TexHonoriyHoro npouecy. [1ns
BUPIiLLEHHS LLbOro, MPONOHYETHCS PO3p06OKa HOBMX METOAMK, 30KPEMA BUKOPUCTAHHSI KOMM'KOTEPHOrO MOAENOBAHHS,
O [03BOAMUTL AeTaNbHille BMBYMTM Ta ONTMMI3yBaTM (i3MKO-MEXaHiYHi BNAacTMBOCTI Ta iX 3MiHW. MeToto CTaTTi
6yno npoBecTy pochigKeHHs di3MKOo-MexaHiYHMX BNAaCTMBOCTEN NAOAIB OBOYEBUX KYNbTYP, AKi MatOTb HANBINbLLMIA
BM/IMB HA SKiCTb TEXHOMOTYHOrO npouecy noapibHeHHS HaCiHHS NAOAIB Ta MOMNepeaHbOro OTPUMAHHS HACIHHS.
LocnipkeHHs npoBoAMIOCS B NpobB/IEMHIM HAayKOBO-AOCNIAHI nabopaTopii iHKeHepHO-eHepreTMYHOro GakynbTeTy
MuKoNaiBCbKOro HaLiOHaNbHOro arpapHoOro yHiBepcuteTy. BukopuctoByBanucs ekcnepuMMeHTanbHi YCTAaHOBKU A1
BM3HAUYEHHS AMHAMIYHOrO KoedilieHTa TepTa HACiHHA AMHI Ta OripKa, Npunag AN BU3HAYEHHS NOYATKOBOI LWLiNbHOCTI
HaCiHHEBMX NNOAIB Ta NPUNAL AN9 BU3HAYEHHS 3aneXHOCTi AedopMaLlii HAaCiHHA BiA CTUCKAKOUYOrO HaBaHTAXKEHHS.
EkcnepuMeHTanbHi paHi CBigYaTh, WO HAMONTUMANbHILII NOKA3HMKM CTAaTMYHOIO KoedilieHTa TepTa B 3aN€XHOCTI
Bif, BUAY NOBEPXHi AN HACIHHUKIB Oripka Ta AMHI € nepdopoBaHi pelleTa, 3HaYEHHS SKMX BiANOBIAHO CKIAAA0Thb —
0,75 T1a 0,85. ONTMManbHi 3HAa4YeHHS MOKA3HMKIB AMHAMIYHMX KOEiUi€HTIB TepTs AN Oripka MaE NOBEPXHS
3 nepdopoBaHoro peweta - 0,69 Ta ans auHi 3 antoMinito — 0,88. 3anexHicTb NiHiMHOI AedopmaLii HAaCiHHEBUX
NNoLiB Big NUTOMOro TUCKY 36inbluyetbes 3 0,9 oo 3,6. 3HaueHHs aedopMalii nnoay BifL CTMCKAOYOro HaBaHTAXKEHHS
3MiHIOITBCA B Mexax Bif 4,1 no 24,6. [locnigxXeHHs, WO HAaBeAEHHI B CTaTTi MakOTb MPAKTUUYHE 3HAYEHHS | MOXYTb
6yTV BUKOPUCTaHi B ranysi CinbCbKOrocnoAapcbKoro BUPobHMLTBA Ta Npu po3pobLi HOBUX iHKEHEPHUX pilleHb
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