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Due to the growing requirements for the quality of building materials, as well as the expansion of the scope of their use, the
task of reducing energy costs for the processes of manufacturing building materials arises. The main areas of reducing energy
costs are optimization or improvement of the designs of individual machines included in technological lines, technological lines
themselves, the processes of extracting materials for construction and their delivery to the consumer. On the other hand, Ukraine
is experiencing a sharp increase in the volume of construction waste, which is associated with large-scale destruction of
infrastructure and housing stock, reconstruction and dismantling of dilapidated structures. Recycling construction waste allows
you to reduce future construction costs and also solves environmental safety problems. A large number of current problems in
the production and processing of building materials are solved by mobile crushing and sorting plants. Mobile crushing and
sorting plants designed for crushing and separating rocks, construction waste or other bulk materials directly at the place of
extraction or processing. Such complexes can function as independent units or as elements of entire plants, while ensuring
flexible adaptation to production conditions. Mobile crushing plants combine high productivity, autonomy, mobility and
economic feasibility, ensuring minimal loss of time and fuel while maintaining the quality of crushing and sorting. One of the
most important advantages of mobile crushing plants compared to stationary machine designs is a significant reduction in
logistics costs associated with transporting raw materials to the crushing site. In addition to direct savings in fuel and transport
resources, reducing logistics provides a number of indirect benefits. First of all, the technological cycle time is reduced. This, in
turn, increases the company's cash flow and reduces the need for intermediate warehouses. An important advantage is the
reduction in infrastructure construction and maintenance costs. For stationary crushers, it is necessary to build concrete
foundations, access roads, overpasses, loading hoppers, and also provide for the supply of communications. Another aspect that
has a financial impact is the reduction of downtime related to weather conditions and road conditions.

The paper performs a criterion-based assessment of mobile crushing and screening plants, builds models of technological
schemes for single-stage crushing and two-stage crushing, which include the designed mobile crushing plant, and provides
calculations of the parameters of the mechanical mode of the jaw crusher, the running gear, and the hydraulic system. Based on
the load scheme of the structural elements of the jaw crusher, the stress-strain state of the eccentric shaft and the spacer plate was
determined using the finite element method.

Keywords: mobile crusher, jaw crusher, criterial evaluation, technological scheme, mechanical mode parameters, hydraulic
scheme, crushing force, stresses, deformations, parameterization.

Introduction. Mobile crushing and sorting plants designed for crushing and separating rocks,
construction waste or other loose materials directly at the place of extraction or processing. Such complexes
can function both as independent units and as elements of entire plants, while ensuring flexible adaptation to
production conditions.In modern conditions, when increasing efficiency and reducing costs are the key tasks of
the construction industry, the transportation stage is considered as one of the main areas of optimization.
Mobile crushing complexes combine high productivity, autonomy, mobility and economic expediency,
ensuring minimal loss of time and fuel while maintaining the quality of crushing and sorting. One of the most
important advantages of mobile crushing complexes compared to stationary ones is a significant reduction in
logistics costs associated with the transportation of raw materials to the crushing site.In addition to the direct
saving of fuel and transport resources, the reduction of logistics provides a number of indirect benefits. First of
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all, the time of the technological cycle is shortened: the material is crushed immediately after mining, which
speeds up further sorting and shipment of finished products. This, in turn, increases the turnover of the
company's working capital and reduces the need for intermediate warehouses. An important advantage is the
reduction of infrastructure construction and maintenance costs. For stationary crushers, it is necessary to build
concrete foundations, driveways, overpasses, loading hoppers, as well as to ensure the introduction of
communications. Another aspect that has a financial impact is the reduction of downtime related to weather
conditions and road conditions. In quarries with clay soils, after rains or during frosts, rock transport by road
often becomes impossible or economically unprofitable due to slippage and increased fuel consumption. An
equally important advantage of mobile complexes is the possibility of reducing the number of material
overloads. In stationary schemes, the mass needs to be loaded and unloaded several times, which is
accompanied by losses, dusting and wear and tear of equipment. Mobile crushing reduces the number of such
operations, improving the environmental performance of the enterprise - dust emissions, noise and fuel
consumption are reduced.

In connection with the need to process construction materials in compressed conditions, as well as a
significant number of locations with existing construction waste and taking into account the considerable cost
of modern crushing complexes, there is a need to create compact mobile crushing plants.

Analysis of publications. The work [1] presents the results of the study of the effectiveness of the
use of crushing and sorting complexes in granite quarries. The authors note that at a pit depth of up to
150 m, the cost of manufacturing crushed stone products decreases by 1.71 times. However, there are
no data on the use of crushing complexes in the processing of construction materials in compressed
conditions. Another interesting study of crushing and sorting complexes is given in the source [2]. A
complex mathematical model for optimizing the production schedule and location of semi-mobile
crushing and sorting plants in the quarry is considered. An important emphasis in the work is the
analysis of operating costs incurred for the transport of the rock. In the source [3], the developed
reliability assessment system for preventive maintenance planning of the Metso Lokotrack LT1213S
mobile crushing plant is considered. In the analysis, the reliability characteristics of critical
components were determined quantitatively. It should be noted here that the research covered only a
full-scale crushing and sorting complex. In sources [4] and [5] calculations were made on the strength
of the crushing jaw of the PC5282 jaw crusher and the frame part by the finite element method. On the
basis of calculations, local zones of stress concentration and optimization of structural elements are
determined. The disadvantages include incomplete calculation of the entire structure of the crusher and
the use of the cosmos works software product, which, compared to specialized cae systems, is less
accurate and does not have sufficient flexibility at the stages of model preparation and obtaining
calculation results. In the source [6], optimization of the shape of the profiles of the grooves of the
teeth of the crushing plates of the jaw crusher was performed using the finite element method. In
contrast to the previously considered sources, studies using the cae method were performed in Ansys,
but without experimental confirmation. The source [7] gives the results of research into the design of
the mobile jaw of a jaw crusher using the finite element method. A feature of this study is the use of
the Design of Experiments method to determine the optimal parameters of the cheek. The authors
prove the fact that the geometry of the cheek plate significantly affects the distribution of stresses and
strains during the crushing process. The shortcomings include the fact that the model or dimensions of
the jaw crusher are not specified in the work, as well as the lack of calculations of other design
elements of the jaw crusher. In the source [12], an analysis of vibration machines for the production of
building materials is performed and corresponding technological schemes are given. A key role in the
technological scheme is played by a vibrating jaw crusher with an inclined crushing chamber, the
degree of crushing of which can reach 100 units. Based on the analysis of mobile crushing complexes,
it is promising to study the possibility of placing a vibrating jaw crusher on a mobile chassis, which
will increase the scope of application of such machines.

Purpose of the paper. Develop the design of a mobile crushing plant and analyze its parameters.

Research results. At the first stage of development, research was conducted among similar
solutions of foreign manufacturers. Figure 1 shows the mobile crushing plant of the Italian company
GCM Industrie GCM-FMM/4025. 1t is designed for the production of building materials and can work
in hard-to-reach places. The main crushing machine is a jaw crusher 7 with a size of 400x250 and a
capacity of up to 8 t/h. Material is loaded into the crushing chamber through hopper 6 with a volume of
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0.5 m3. The crushing product is unloaded by conveyor 1, which is driven by hydraulic motor 2. The
speed of material movement on the conveyor is 0.5 m/s. The maximum slope of the surface on which
the complex can work is 10%. The installation is equipped with a series 11 diesel engine KW-
Monocilindro. The total weight of the complex is 1300 kg. Dimensions: width 800 mm, height - 1600
mm, length 2700 mm. The size of the crushing product is 10-50 mm.

(2)

Fig. 1. Mobile jaw crusher: (a) - GCM-FMM/4025; (b) - K-JC 503

Another manufacturer of such equipment is the Italian company Komplet, which presents the K-JC
503 model, fig. 2. The mobile crusher is designed for construction waste processing. Equipped with a
tracked running device, there is the possibility of remote control, which simplifies the process of
performing many works. In general, the structure is similar to the rice crusher. 1. The difference lies in
the installed equipment. The complex is equipped with a 500x300 jaw crusher with a capacity of 30
tons per hour. The range of adjustment of the outlet opening of the crusher is within 20-80 mm. Engine
power is 18.5/21.5 kW. The weight of the installation is 3400 kg. Remote control is also available.
Overall dimensions: width 1.3 m, height 2 m, length 4.6 m.

Based on the consideration of the designs of mobile crushing machines, their criterion evaluation
was performed. In fig. 2 presents the histograms of the evaluation of crushing plants according to the
criteria of influence of mass on productivity, power on productivity and power on mass.
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Fig. 2 — Criterion assessment of mobile crushing complexes:
(a) — productivity-mass; (b) — productivity-power; (c) — mass-power; d — fuel consumption-productivity

In parallel with compact mobile installations, full-size crushing complexes were considered.
Particular attention should be paid to the criterion of fuel efficiency per unit of production, fig. 2, d.
From the analysis of histograms, it is possible to conclude about the prospects of using mobile
crushing plants in the compressed conditions of the city with small volumes of crushing work.

At the next stage, technological lines for the production of building materials were modeled, which
include a pre-calculated jaw crusher for a mobile crushing complex, fig. 3.
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Fig. 3. Crushing and sorting lines for the production of building materials:
(a) — one-stage scheme; (b) - two-stage scheme

The productivity of a one-stage sandstone processing scheme is 14 tons per hour, fig. 3, and while
the two-stage scheme has a productivity of 20 tons per hour, Fig. 3, b. It should be noted here that the
diagram, fig. 3, and is designed for use in conditions where relatively low operating and energy costs
are required with low product quality, in contrast to the scheme, fig. 3, b.

The main parameters of the mechanical mode of most construction machines are the required
performance and power, on the basis of which all other parameters are determined. Since the main
machine of a compact mobile crusher is a jaw crusher, we accept the values of these parameters
relative to the main machine.

In this way, we determine productivity based on the dependence [8]:

Q=1800 C-S,-Lb n(B+b)’ 0
D, -tgx
where C — kinematics coefficient; S,, - the average value of the cheek stroke, m; L — length of loading
hole, m; b — width of the unloading hole, m; n — eccentric shaft rotation frequency, rpm; B — width of
loading hole, m; D,, —average size of material particles, m; b - capture angle, degrees.

In turn, there will be power [9]:
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where k,— proportionality factor; k,— correction factor; £ — modulus of elasticity of the material; D,, —
average particle size of the material; d,, — the average size of the crushing product; 7, — drive

efficiency.

The next step is to determine the energy transfer method. A mobile crushing complex should at
least include a jaw crusher, a conveyor and a moving chassis. One of the best options for the drive will
be the installation of a hydraulic system that combines compactness, flexibility and sufficient power.
The hydraulic diagram of the drive is presented in fig. 4.

Based on the required power of the drive and the working pressure of the hydraulic system, we
calculate the pump supply [10]:

N
=612x—2, 3
0 P 3)
Where P, —nominal working pressure of the hydraulic system; N, — required power, kWt.
Next, we calculate the working volume of hydraulic motors, cm®/rev:

1000 x O x
= XX e, @
zZXn
where O — pump supply, 7,,, — volumetric efficiency; n — frequency of revolutions of the pump
shaft, rev/min.

P
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Fig. 4. Hydraulic diagram of the drive of the mobile crusher: 1 - filter; 2 —motor; 3 —pump;
4 — safety valve; 5 — adjustable throttle; 6 — two-position four-channel spool; 7 — hydraulic motor

Self-propelled modules are subject to the following requirements: 1) increased load capacity; 2)
rational dimensions and weight; 3) maneuverability; 4) permeability.

In our project, we are creating a mobile jaw crusher of small dimensions. In the conditions of
movement on the construction site, we do not need significant movement speeds, but the stability of
work in conditions of uneven surfaces, soft soil, snow, sand is important, as well as high passability,
minimization of specific pressure on the soil, work with loads and high traction are important. In this
case, a crawler is best suited.

For this purpose, we determine the specific pressure on the soil, kPa:

p=G/(2BL), (&)
where G — weight of the car, N; B — track width, m; L — contact length, m.

Typical allowable specific pressure values: Hard soil: < 60-80 kPa, Normal soil: 3045 kPa.
Provided that the weight of the machine does not exceed 2000 kg, the width of the track can be
accepted within the limits 250 mm.

The load on one support roller is determined by the formula:

F,=G/2n, (6)
where 7, — total number of support rollers, G — weight of the car, N.
Next, we determine the diameter of the drive sprocket:
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DI(pZ)/ﬂ',, @)
where p — step between teeth, z — the number of teeth.
The required thrust is determined based on the dependency:

Fg=Er+F}r+Fa’ (8)
where F,, — rolling resistance force, F;, — lift resistance force, F, — additional resistance forces (turning
resistance and internal losses).

Knowing the total required traction (8), we determine the power of the drive:

F,x
Sy ©)
n
where v — speed of movement, m/s; n — drive efficiency.

Based on the performed calculations, the design of a compact mobile crushing plant was
developed, which is presented in fig. 5.

(@ (b)
Fig. 5. Model of a compact mobile crushing plant: a — scheme: 1 — running device; 2 — conveyor;
3 —body; 4 — jaw crusher; 5 — hydraulic distributor. b — solid model

The main crushing unit of the complex is a jaw crusher. In order to optimize the design of the jaw
crusher, the corresponding calculations of its design elements were performed. The force analysis of
the operation of the jaw crusher consists in establishing all external loads acting on its individual
elements, as well as in determining the internal force interactions between these links during the
operation of the mechanism.

Crushing force is determined by the formula [11]:

E,.=kqHL,, (10)
where k, — stock factor; H — width of the crushing cheek; L — length of the crushing plate; ¢ — specific
crushing force (in separate sources it is given as g=2.7x10° MPa, when crushing granite with a strength
of 300 MPa). In dependence (10), the specific crushing force parameter introduces some difficulties,
since the given value is conditionally the maximum possible when crushing very strong materials. In
turn, the compact mobile complex is not designed for crushing high-strength materials. In addition, the
geometry of the design of such a complex is different from the designs of full-size jaw crushers.

In this work, we will calculate the spacer plate and eccentric shaft. The calculation scheme of the
jaw crusher is presented in Fig. 6, and from which it can be seen that a force acts on the spacer plate
F,.. The spacer plate of jaw crushers operates under the conditions of a pulsating load cycle, and is
also subject to sharp jumps in forces when non-crushing inclusions enter the crushing chamber.In
general, it undergoes off-center compression, since its geometric axis does not coincide with the line of
application of the load. This is caused by a change in the position of the support surfaces of the
crackers when adjusting the width of the unloading gap, as well as the gradual wear of the surfaces of
the plates and crackers. It should be noted that the spacer plate of the jaw crusher often has a special
geometry curved in thickness, which provides the function of a safety element. This form allows for



ISSN 2410-2547 103
Omip matepianiB i Teopis cropya/Strength of Materials and Theory of Structures. 2026. Ne 116

purposeful formation of a bending moment in the critical section, which artificially reduces the load-
bearing capacity of the slab during overloading and thereby ensures its destruction under the given
conditions, preventing more serious damage to the crusher.

For estimated calculations, the stress in the spacer plate can be determined based on the following
relationship:

_fy M, (n
N4

where F,, — force compressing the plate; S — calculated cross-sectional area of the plate; /' — moment
of section resistance; M, — slab bending moment.

@ o ()
Fig. 6. Scheme for determining the forces acting on the design elements of the jaw crusher:
(a) — general scheme of forces; (b) - diagram of forces acting on the spacer plate

Based on the scheme of fig. 6, and
determine the force acting on the
spacer plate:

2.12
F, =F, % cos(a— 2) = 270, (D" -

2 12E %!
(12)
where y, — compressive strength

limit; £ — modulus of elasticity; S; —
movement of the movable cheek; L —
length of the grinding chamber; D —
average diameter of loading material;
d — the size of the unloading material;
F.. — crushing force. In fig. 6, b
shows a spacer plate with an axis
located normal to the support
surfaces. In this case, the slab is
subject only to compressive stresses.
However, as it was mentioned above,
during the operation of the crusher,
the line of action of the compressive
load may not coincide with the axis
of the plate, which causes eccentric ®)

compression and bending moment. Fig. 7. Calculation results under axial load: (a) — stress pattern; (b) —
pattern of deformations
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Based on the determined load, we

will perform a detailed calculation of
the spacer plate in the Ansys software
complex. The strength of the grinding
material is assumed to be 80 MPa.
For the conditions of axial
application of forces, the pattern of
stresses and  deformations s
presented in fig. 7.
U —— Based on the results of the
calculation, it was established that
under the conditions of choice for this
plate, the material in the form of steel
20 and its corresponding dimensions
does not provide sufficient strength.
This is also not indicated by the
software-calculated ~ safety factor,
which was 0.9. Next, the case of off-
axis force application was considered.
The pattern of stresses and
deformations is presented in fig. 8.

(b) The safety factor for the case of
Fig. 8. Calculation results for off-axis loading: an off-center load was 0.3. Based on
(a) — stress pattern; (b) — pattern of deformations the obtained calculations, we

conclude that it is necessary to
change the plate material to steel 65G. Another solution to the problem of insufficient strength is to
change the geometry of the plate. When using 65G steel, the safety factor for axial load increases to 3.6
and for off-axis load to 1.3.

The eccentric shaft of the jaw crusher operates under combined load conditions, simultaneously
accepting bending and torsional stresses. The occurrence of bending forces is caused by the action of
the reaction force N,, which is transmitted to the shaft through the bearing supports of the connecting
rod assembly. It is through these bearings that the movable cheek is hinged connected to the eccentric
neck of the shaft, creating a variable
force effect and determining the
periodic nature of the load.

Bending stresses in the dangerous
section of the shaft are defined as:

M, R,
o, =—ob =t (g3
"Toad 0.1d ()
) where [, — distance between bearing
" supports, m; R, — reaction in bearing

resistance, N; d — diameter of the
shaft in the dangerous section, m; M,
— bending moment, Nm.

Torsional stress:

M F xe

Tior = — =, (14)
024 0248
where e — eccentricity of the shaft, m;
M, —torque, Nm.
1 Total tension:
o, 1
® o =7b+§ o2 +472.. (15)

Fig. 9. Results of eccentric shaft calculation: (a) — pattern of
deformations; (b) - pattern of stresses The pattern of stresses and
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deformations of the eccentric shaft M

due to bending and torsional
stresses is presented in fig. 9. ;
As we can see from fig. 9, the
maximum stresses are high, which
is explained by the presence of
stress concentrators between the
stages of the shaft. In general, the
general  pattern  of  stresses

corresponds to those calculated
according to general formulas. The

safety factor is 3.8. 38HN steel can
be used as a material. I

Graphs of the influence of the
shaft diameter in the dangerous
cross-section on the maximum
stresses and deformations under the -
condition of crushing the material
with a strength of 80 MPa are “

Stress Mazimar (HPa]

Fi4 Talal Daformatian Hasi

presented in fig. 10.
An important parameter of the (b

eccentric shaft of the crusher is the Fig. 10. Graphs of the influence of the diameter of the eccentric shaft in the

value of its eccentricity, which dangerous section on: (a) — tension; (b) — deformation

affects the value of the torque,
fig. 11,b. As we can see, the
change in eccentricity directly
affects the change in torque. In
order to optimally assess the
capabilities of the crusher for
crushing material, a corresponding
graph was constructed, fig. 11, a.
The horizontal axis on the graph of
fig. 11, a is determined by the input
parameter, which is essentially the Lo
value of the required crushing
force.

Conclusions. In the work, a
criterion evaluation of crushing and
crushing-sorting  complexes of
various manufacturers was
performed, which indicates the
prospects of using compact mobile
crushing plants for processing
building  materials in  the

P15 - Equivalert Siress Maximum (MPal
EIRd
4

(2)

\

P17 - Mament X Component L10% [N m]

compressed conditions of urban (b)
development. The advantages of  Fig. 11. Graphs: (a) — the effect of the strength of the crushed material on the
compact mobile crushing plants amount of stress in the eccentric shaft; (b) - the influence of the eccentric

. .. . value on the change in torque
include significant savings on & q

transport logistics, simplicity of

design, energy efficiency and low cost compared to full-sized crushing complexes. Modeling of
technological lines using compact mobile crushers reflects their sufficient efficiency under conditions
of small volumes of processing or production of building materials. The parameters of the chassis,
drive, hydraulic system and crushing forces were calculated. On the basis of which, a model of a
compact mobile crushing plant with a capacity of up to 8 t/h and a power of up to 14 kW was designed.



106 ISSN 2410-2547
Onip matepiaiis i Teopist ciopy/Strength of Materials and Theory of Structures. 2026. Ne 116

Based on the scheme of load transfer between the structural elements of the crusher, the loads
transmitted to the eccentric shaft of the crusher and its spacer plate were determined. In order to
optimize the design, a parameterized calculation model of the eccentric shaft and spacer plate was
created, and on the basis of graphic constructions, the optimal values of the corresponding parameters
were determined depending on the conditions of the work process.
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METOJIMKA CTBOPEHHS MOBLJIBHOI JIPOBUJIBHOI YCTAHOBKH 3 YPAXYBAHHAM HAIPYKEHO-
JE®OPMOBAHOI'O CTAHY ii KOHCTPYKIIMHUX EJEMEHTIB

VY 3B'3KY 31 3pOCTaHHAM BUMOT 0 SKOCTI OyAiBEIbHUX MaTepialliB, a TAKOXK PO3IIUPEHHSIM cepu IX BUKOPHCTAHHS MOCTAE
3aBJAHHS 3HIKCHHA E€HEPreTUYHUX BUTPAT Ha NPOLECH BUPOOHMUTBA OyaAiBeNbHUX MarepiaiiB. OCHOBHUMM HanpsiMKaMu
3HW)KCHHSI CHEPreTHYHHX BHUTPAT € ONTHMi3alis abo BIOCKOHAICHHS KOHCTPYKIIH OKPEMHX MAIlMH, IO BXOAATb 10
TEXHOJIOT'YHMX JIiHIH, CAMUX TEXHOJIOTIYHUX JIiHI}, TPOLECIB BUITyYeHHs OYyAiBEIbHUX MaTepialliB i JOCTABKH X JI0 CIIOKUBAYa.
3 inmoro Ooky, B YKpaiHi crioctepiraerbcsi pi3ke 3pocTaHHs 00CAriB OyAiBENBHOTO CMITTA, IO MOB’A3aHO 3 MAaCIITAOHUM
pyiHHYBaHHSM iHQPACTPYKTYPHU Ta KUTIOBOrO (OHIY, PEKOHCTPYKIIEIO Ta JEMOHTAXXEM aBapiiHUX KOHCTpyKUii. [Tepepobka
Oy/iBEJIILHOTO CMITTS J03BOJIAE CKOPOTHTH MaiOyTHI BUTpaTH Ha OYAIBHHMILITBO, a TAKOX BHPILye NMPOOIEMH EKOJIOri4HOI
Oesrnexy. Benuky KibKICTh aKTyadbHUX IPOOJIEM Y BUPOOHUITBI Ta nepepoOii OyaiBenbHUX MaTepialiiB BUPILIYIOTh MOOLIBHI
JIpOOMIIBHO-COPTYBaJIbHI  ycTaHOBKU. IlepecyBHi JApoOMIIBHO-COPTYBabHI YCTaHOBKM, IPHU3HAuY€HI s JPOOJICHHS Ta
COPTYBaHHSA TipcbKoi mopojau, OyaiBeIbHOrO CMITTA Ta IHIIMX CHIYYHX MaTepiayiB Oe3rnocepeqHbo Ha Micli BUAOOYTKY abo
nepepoOku. Taki KOMIIEKCH MOKYTh (DYHKIIOHYBATH SIK CaMOCTIHHI OJMHUII a00 SK €IEeMEeHTH LUIMX 3aBOJIB, 3a0e31e4youn
NIPU LIbOMY THYYKY aJamnTalilo 0 yMOB BUPOOHHIITBA. MOOIIbHI 1POOHIIbHI YCTAHOBKHU MOEAHYIOTh BUCOKY IMPOAYKTHBHICTB,
ABTOHOMHICTb, MOOUIBHICTh Ta €KOHOMIYHY JOLUIBHICTb, 3a0€3Medyoun MiHIMalbHI BTPAaTH 4Yacy Ta MajuBa NpH 30epekeHHi
SIKOCTI JpoOJIeHHs. Ta copTyBaHHS. OfHIEI0 3 HAHBAXIMBIIIMX INepeBar MOOUIBHUX JIPOOUIIBHUX YCTAHOBOK Yy IOPIBHSHHI 3i
CTAI[lOHAPHUMHU KOHCTPYKIISIMH MAILMH € 3HaYHE 3HWKEHHS JIOTICTUYHUX BUTPAT, 0B’ A3aHUX 13 TPAHCHOPTYBAHHAM CHPOBUHU
1o Micus apobnenHs. Kpim npsmoi ekoHOMIii manuBa i TPAHCIOPTHUX PpECypCiB, CKOPOYEHHS MaTepiajbHO-TEXHIYHOTO
3a0e3MeucHHs Jjae psja HEmpsMHUX nepesar. Ilepmr 3a Bce, CKOpOYYeThCsl 4ac TeXHoJorignoro umkiy. Lle, y cBoio uepry,
301IbIIIy€ TPOIIOBUH MOTIK KOMIIAHIT Ta 3MEHIYe NOTpedy B MPOMDKHMX CKJIaJaX. BaXkIMBOIO MepeBaroro € 3HUKEHHsS BUTPAT
Ha OymiBHUUTBO Ta 0OCIyroByBaHHA iHGpacTpykTypu. [l craumioHapHUX Jpo0apoK HEOOXiAHO CHOpYAMTH OeTOHHI
dynnamenTn, mia'i3Hi LUIAXK, €CTAKaaM, 3aBaHTAXYBaJIbHI OYHKEpH, a TaKOX Nepea0auuTu MiBeCHHS KOMYHIKalii. [Hmmm
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ACMEKTOM, SIKMH Mae (hiHAHCOBMH BIUIMB, € CKOPOYEHHs 4acy IPOCTOI, MOB’A3aHOTO 3 MOTOJHUMM YMOBaMH Ta JIOPOXHIM
CTaHOM.

VY poboTi mpoBeAEHO KpHUTEpiajbHy OLIHKY MOOUIBHUX JpPOOMIIBHO-COPTYBAJIbHMX YCTAaHOBOK, MOOYIOBaHO MOEIi
TEXHOJIOTIYHUX CXEM OJIHOCTYMIHYaTOro JpoOJIEHHS Ta JBOCTYNIHYATOrO APOOJIECHHS, sKi BKIIOYAIOTh IPOEKTOBAHY MOOUIBHY
JIpOOMIIbBHY YCTaHOBKY, HaJaHO PO3PaXyHKH IapaMeTpiB MEXaHIYHOro PEXUMY IOKOBOI ApoOapK, XOJ0BOT YacTHHHU Ta
rigpocucreMu. Ha OCHOBI cXeMM HaBaHTA)XEHHS €JIEMEHTIB KOHCTPYKLIi IIOKOBOI APOOAapKH METOAOM CKIHYEHHHMX EJIEMEHTIB
BU3HAYEHO HATIPYKEHO-Ae(pOPMOBAHHUI CTaH EKCLEHTPHKOBOIO Bajly Ta PO3IPHOT IIHTH.

KarouoBi ciioBa: moOutbHa apoOapka, IIOKOBa JpoOapka, KpuTepialbHa OLIHKA, TEXHOJOriYHA CXEMa, MapamMeTpu
MEXaHIYHOTO PeXUMY, IJIpaBiliuHa cXeMa, chila APOOJIeHHs, HaNpYyXKeHH, AedopMaltil, napamerpusartis.

MishchukYe.O., Ciezkowski P.G., Gorbatyuk le.V., Mishchuk D.O.
METHODOLOGY FOR CREATING A MOBILE CRUSHING PLANT TAKING INTO ACCOUNT THE STRESS-
DEFORMED STATE OF ITS STRUCTURAL ELEMENTS

Due to the growing requirements for the quality of building materials, as well as the expansion of the scope of their use, the
task of reducing energy costs for the processes of manufacturing building materials arises. The main areas of reducing energy
costs are optimization or improvement of the designs of individual machines included in technological lines, technological lines
themselves, the processes of extracting materials for construction and their delivery to the consumer. On the other hand, Ukraine
is experiencing a sharp increase in the volume of construction waste, which is associated with large-scale destruction of
infrastructure and housing stock, reconstruction and dismantling of dilapidated structures. Recycling construction waste allows
you to reduce future construction costs and also solves environmental safety problems. A large number of current problems in
the production and processing of building materials are solved by mobile crushing and sorting plants. Mobile crushing and
sorting plants designed for crushing and separating rocks, construction waste or other bulk materials directly at the place of
extraction or processing. Such complexes can function as independent units or as elements of entire plants, while ensuring
flexible adaptation to production conditions. Mobile crushing plants combine high productivity, autonomy, mobility and
economic feasibility, ensuring minimal loss of time and fuel while maintaining the quality of crushing and sorting. One of the
most important advantages of mobile crushing plants compared to stationary machine designs is a significant reduction in
logistics costs associated with transporting raw materials to the crushing site. In addition to direct savings in fuel and transport
resources, reducing logistics provides a number of indirect benefits. First of all, the technological cycle time is reduced. This, in
turn, increases the company's cash flow and reduces the need for intermediate warehouses. An important advantage is the
reduction in infrastructure construction and maintenance costs. For stationary crushers, it is necessary to build concrete
foundations, access roads, overpasses, loading hoppers, and also provide for the supply of communications. Another aspect that
has a financial impact is the reduction of downtime related to weather conditions and road conditions.

The paper performs a criterion-based assessment of mobile crushing and screening plants, builds models of technological
schemes for single-stage crushing and two-stage crushing, which include the designed mobile crushing plant, and provides
calculations of the parameters of the mechanical mode of the jaw crusher, the running gear, and the hydraulic system. Based on
the load scheme of the structural elements of the jaw crusher, the stress-strain state of the eccentric shaft and the spacer plate was
determined using the finite element method.

Keywords: mobile crusher, jaw crusher, criterial evaluation, technological scheme, mechanical mode parameters, hydraulic
scheme, crushing force, stresses, deformations, parameterization.

VK 621.647.23

Miwyk €.0., Yesoscokuil I1.I., I'opbamiwok €.B., Miwyx /].O. MeToauka cTBOPeHHsI MOOIJILHOT IPOOHIBHOI YCTAHOBKH 3
YPaxyBaHHAIM Hanpy:keHo-1eopMoBaHOro craHy ii KOHCTpyKuiiiHuUX esieMeHTiB // Omip MarepianiB i Teopis cHopyn:
Hayk.-Tex. 30ipH. — K.: KHYBA, 2026. — Bun. 116. — C. 97-108. — Anru.

Y pobomi nposedeno kpumepianbhy OYiHKY MOOIIbHUX OPOOUTLHO-COPMYBANLHUX YCHMAHOBOK, NOOY008AHO MOOeNi
MEXHONO2IUHUX cXeM 0OHOCMYNIHYAMO20 OpoOIeHHA Ma 080CMYNIHYAMO20 OpOONeHH, SKi GKIIOUAIONb NPOEKMOBAHY MOOITbHY
O0poOUNbHY YCMAHOBKY, HAOAHO DO3PAXYHKU NAPAMEMPIE MEXAHIUHO020 DedCUMy WOoK0B8oi Opobapku, X00060i wacmunu ma
eiopocucmemu. Ha ocHOBI cXxemu HABAHMAdCEHHS eeMeHmi6 KOHCMPYKYIT WoK060i Opobapku Memooom CKIHYEeHHUX eleMeHmi6
BU3HAYEHO HANPYICEHO-0ePOPMOBAHUI CIAH eKCYEHMPUKOBO20 6ALY MA PO3NIPHOT NAUMU.

Inn. 11. Bibaiorp. 12 Hazs.
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Mishchuk Ye.O., Ciezkowski P.G., Gorbatyuk le.V., Mishchuk D.O. Methodology for creating a mobile crushing plant taking
into account the stress-deformed state of its structural elements // Strength of Materials and Theory of Structures: Scientific-
and-technical collected articles. — K.: KNUBA, 2026. — Issue 116. — P. 97-108.

The paper performs a criterion-based assessment of mobile crushing and screening plants, builds models of technological
schemes for single-stage crushing and two-stage crushing, which include the designed mobile crushing plant, and provides
calculations of the parameters of the mechanical mode of the jaw crusher, the running gear, and the hydraulic system. Based on
the load scheme of the structural elements of the jaw crusher, the stress-strain state of the eccentric shaft and the spacer plate

was determined using the finite element method.
Fig. 11. Ref. 12
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