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Purpose. Improving the mine winder operation efficiency by the acceleration mode optimization and study of an
optimezed mode using energetic and dynamic criteria.

Methodology. The methods of numerical integration of mathematical modelling and non-linear differential equa-
tions were used to study the dynamic and energetic indicators of the mine winder operation. The approximate solu-
tion of the issue of optimal motion control of mine winders concerning the acceleration mode was found using the
collocation method. Assessment of impact of the optimal machine motion law parameters on the dynamic and ener-
getic indicators of its operation was carried out through the implementation of a series of computer aided analysis.

Findings. It was found that peak loads and significant values of power consumption occur in machines compo-
nents during the rheostat launch of mine winder asynchronous drive when switching the rotor resistances. Regulari-
ties of influence of machine acceleration optimal duration and ratio, which determines the importance of the respec-
tive components in the structure optimization criterion, on estimated energetic and dynamic indicators of machine
acceleration mode were revealed.

Originality. An optimal acceleration mode of a mine winder was synthesized by the complex integral criterion us-
ing the direct variational method. The obtained optimal motion mode is described by continuously differentiated
function that reduces the dynamic loads in machine components and improves the energetic characteristics of its
drive.

Practical value. The mode duration rational values and the ratio, which determines the role of the components in
the optimization criterion structure, were found on the basis of dynamic and energetic analysis of mine winder opti-
mized acceleration mode. This allows approaching reasonably to the implementation of the found mine winder ac-

celeration mode that relies on frequency control of asynchronous electric drive of a machine.
Keywords: mine winder, dynamic load, optimal motion control

Introduction. The issue of efficient operation of mine
winders is particularly relevant in modern conditions of
mining. This is due to the fact that you can increase the
technical and economic indicators of the whole produc-
tion process carrying out certain activities (machine design
modernization, flexible and damping and/or inertial ele-
ments introduction to the machine design, relay control
system replacement to the modern computer integrated
one etc.). The mentioned activities should be carried out
primarily for technically outdated mine winders. It is pos-
sible to extend their service life, and in some cases to im-
prove the energy efficiency performance of hoisting by re-
ducing the dynamic loads in the machine components.

Analysis of the recent research. The issue of mine
winder operation dynamics was considered in scientific
papers [1, 2] as multimass mechanical system with vis-
co-flexible links. This has enabled to take into account
wave processes in the ropes and assess their loading [1].
The calculations of rope complex spatial fluctuations
have been carried out in scientific papers [3, 4], which

© Loveikin V.S., Romasevych Yu. O., 2017

ISSN 2071-2227, HaykoBun BicHuk HI'Y, 2017, N2 4

showed their dynamic loading taking into account skip
rate change diagram. Such an approach [5] has made it
possible to offer recommendations on preventing severe
wear of ropes. The issue of ropes dynamic calculation
using approximate methods of non-linear model sur-
veys is presented in the scientific paper [6]. These results
can be used for approximate evaluation of dynamic pro-
cesses in mine winders.

Experimental research results of loads arising in ma-
chine components in different operation modes are pre-
sented in scientific paper [7], the main factors affecting
the machine dynamics are specified there as well. The
following factors can be conditionally distinguished
among them: parametric and operating parameters [8].
The inertial, stiffness and some other parameters of in-
dividual machine components, as well as machine
structure (components placement order in its design)
belong to the first group. The operating parameters in-
clude acceleration and braking time, nature of external
force impact and its magnitude [9].

Hoisting machine motion modes optimization al-
lows getting significant improvement of their technical
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and economic indicators [10]. However, the optimiza-
tion issue for mine winders has been studied in few sci-
entific papers [2, 11]. It means that the mine winder ef-
ficiency improving reserves are used not in full.

Unsolved issues. The issue of mine winder motion
optimal modes synthesis is of pressing importance.
Nowadays, its final solution has not been found, that is
why the scientific research in this field is continued.
Moreover, considering the progress in the field of con-
trolled electric drive, the realization of mine winder op-
timal motion laws is not the subject of the principal dif-
ficulties. Thus, the development of algorithmic part of
modern mine winder motion control system should be
carried out taking into account the nature of dynamic
and energetic processes optimal conditions.

Unsolved aspects of the problem. Since a mine wind-
er is a complex mechatronic system, several factors
should be considered during the synthesis of optimal
motion control. Therefore, the most appropriate in
terms of machine efficiency improvement will be con-
trol found when solving the complex optimization prob-
lems (tasks with complex optimization criteria). In addi-
tion, the very important issue is optimal control model-
ling which allows setting optimal motion impact on dy-
namic and energetic indicators of mine winder opera-
tion. This will enable us to substantiate recommenda-
tions for implementation of optimal control on practice.

Objectives of the article. The objective is a synthesis
of the mine winder optimal acceleration mode whereby
its energetic and dynamic technical and performance
indicators are increasing.

Presentation of the main research. For studying, we
take a mine winder dynamic model, which is shown in
Fig. 1.

The diagram in Fig. 1 shows: J; — equivalent load
inertia of the motor rotor and connecting halfcoupling;
J, — reduced load inertia of connecting halfcoupling,
reduction unit and rope drum; m — reduced to the verti-
cal motion weight of final load; R — rope drum radius;
¢, — reduced ratio of couplings stiffness; ¢, — reduced
ratio of rope stiffness; M — reduced torque of mine
winder drive; F — reduced resistance force during skip
motion. Reduced weight of final load m includes the
skip and the rope weight: according to the Rayleigh
method it is sufficient to add a third part of the rope
weight to the final load for calculating the rope weight
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Fig. 1. The dynamic model of mine winder
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when vibrating. All mine winder dynamic parameters
are reduced to rope drum.

The following assumptions were used to build the
model (Fig. 1): 1) all components, except the flexible
rope and flexible coupling, are absolutely rigid bodies
with the same weights (moments of inertia); 2) when
hoisting the load the reduced stiffness ratio c¢x changes
slightly, so we take that it as constant; 3) all the resis-
tance forces and skip weight are reduced to the force F;
4) elastic properties of the coupling and rope are subject
to the Hooke’s law.

The mathematical model which meets the mine
winder dynamic model (Fig. 1) can be represented as
follows

M =7, +c,(¢;—9,)

(@, =9,) =11, +¢, (9, R—x)R. (1)
c (pR—x)=mx+F

The point above the symbol means differentiation by
time. The model shown in Fig. 1 allows studying the dy-
namic load of flexible coupling and rope.

In order to carry out the machine acceleration mode
optimization we use the complex integrated criterion
which is presented in the following form

15 .
1=?_(|;(61M2+82M2)d1:
1T 3 2 ; 2 (2
:7-[ 51[A0 +2Aix(2i)j +82(2Aix(2i+l)] dr,
0 i=l i=1

where T'is time of system acceleration to the steady rate v;
8, and 9, are ratios which drive the respective compo-
nents (driving torque and its change rate) to dimension-
less form and determine the importance of each of the
components in the criteria structure; 4,...A4; are constants
ratios which are determined with the following ratios

A, = FR
Al :M.}.mR
R
A, = mry + D2 LN TAYA TS
€ R ¢, R
4, - J,J,m
¢, R

Criterion (2) isa complex one: expression at 5, shows
mean square value of driving torque for the machine ac-
celeration time. Choosing this component in the crite-
rion structure is caused by the need to reduce the vari-
able electrical losses in the mine winder electric drive.
In addition, it will help decrease the level of unwanted
dynamic loads in the machine components. Expression
at 8, shows the change rate of the driving torque of the
drive motor. Quick change of the machine drive electro-
magnetic torque requires applying considerable voltages
to its windings which can damage the windings insula-
tion. Therefore, the rate of drive motor torque increas-
ing and decreasing should be minimized; that deter-
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mines the second term in the expression under integral
sign structure of optimization criterion (2).

The system components motion boundary condi-
tions should be noted for the final formulation of varia-
tional problem.

X(0)=x30 (0)=¢ (0)=0
xX0)=¢ (0)=¢ (0)=0
vT |

_. T, _ _vr 4)
XT)=%y+=30 (D=0, (N =—

3T =vi, ()=, ()=

where X, is the final load position at the motion start; v is
the constant final load motion rate; 7 is the final load
acceleration time to the constant rate v.

We express all boundary conditions through higher
derived functions x(7) by time, whereby we obtain

1w 4
x(0)=x,; x(0)=%(0)=X%(0)=x(0)=x(0)=0
x(T)=x0+%; x(T)=v; . (B
1w Vv

X(T)=%(T)=x(T)=x(T)=0

We use variations calculus to minimize the expression
(2). For this purpose we write the Euler-Poisson formula
[12], which looks as follows for the integral functional (2)

7
2. (=1 Bx®) =0, (6)
i=2

where B; are constant ratios expressed in terms of ratios
Ay...As (3) and ratios 8, and &,. In order to find the solu-
tion of the homogeneous differential equation (6) you
should note corresponding characteristic equation by
the introduction of substitution x> = z presented in the
following form

5
7 -(32 +D (1) B,+21"J=o. (7
i=1

In order to find the roots of the equation (7) it is nec-
essary to solve the fifth degree algebraic equation, which
cannot be done analytically (in radicals) [13].

Therefore, we will only find approximate solution of
variational problem (1—5). For this purpose we use di-
rect variational method [14]. The essence of the method
consists in necessity to find a solution to the boundary
value problem

XV
x =0
1w V

x(0)=xy; x(0)=%(0)=X(0)= x(0)=x(0)=0

T |
x(’T}qj, j=12.3

x(T)=x, +§; X(T)=v;

114 4
XT)=%(T)= x(T)=x(T)=0
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where g; are unknown ratios which in the future will be
used to minimize the importance of functional (2).

The expression, i.e. the solution of the boundary
value problem (8), features a significant amount and
therefore is not presented here. In order to minimize the
functional (2) we will find its expression under integral
sign, which is represented through higher derivatives by
time solving the boundary value problem (8). Thereaf-
ter, we take definite integral (2), which will be a function
of unknown ratios g;. In order to minimize the function-
al I(gy) it is necessary to solve a system of linear equa-
tions

68—1 =0. 9)
4,

Having found ratios g; from system of equations (9)
and having substituted them in the solution of the
boundary problem (8), we obtain an approximate solu-
tion of the variational problem (1—5). Choosing only
three ratios g;, under which the functional (2) minimiza-
tion is performed, has been substantiated by the fact that
further complications of calculations due to the increase
in their value j ) only slightly affects the problem solution
accuracy. On the other hand, the use of two or only one
ratio ¢; does not allow finding adequate approximation
to the exact solution of variational problem (1—35).

Let us compare the found optimal motion mode
with the one which was implemented using the rheostat
resistance change of the machine asynchronous drive.
Actuation of the mine winder is carried out by AKH-2-
16-39-12YXJ14 500 kW high voltage asynchronous mo-
tor with phase rotor. Engine rate change is carried out
due to the three stage change of rotor circle resistance,
while changing the stress-related characteristics stiff-
ness.

Fig. 2 shows the characteristic curves illustrating
mine winder motion properties during its acceleration.
All diagrams are built for the following parameters of the
mine winder: T=5s;6,=0.5;0,=0.5;v=12m/s; m =
=4400 kg; J, = 2400 kg - m?; J, = 2000 kg - m?; R=2 m;
¢,=1.06-10° N/m; ¢, = 1.2 - 10° Nm/rad.

Fig. 2 shows grey diagrams corresponding to mine
winder acceleration during rheostat control of the elec-
tric drive, and black diagrams corresponding to one dur-
ing optimal control.

Analysis of characteristic curves in Fig. 2 shows that
in conditions of identical launch time the energetic and
dynamic indicators of mine winder during optimal mo-
tion control are better than those corresponding to the
drive motor rheostat control.

For example, the maximum power consumption
during optimal control is 22.5 % less than during rheo-
stat control of the drive. The maximum torques of the
engine and coupling are respectively 29.9 and 84.0 %
less than those obtained during rheostat control. While
switching to the optimal control the maximum force in
the rope is decreased by 40.0 %.

In addition, Fig. 2 shows that at the end of accelera-
tion (which lasts 5 seconds) according to the optimal law
the machine motion energetic and dynamic indicators
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Fig. 2. Diagrams of mine winder motion characteristics during its acceleration:
a — engine capacity; b — machine drive torque; ¢ — torque in the flexible coupling; d — force in the rope

take constant values. With the rheostat launch these
characteristics continue to fluctuate.

Hence, the effect of switching to optimal control ex-
erts in reducing the unwanted dynamic loads in machine
components (in rope and flexible coupling), as well as in
minimization of drive motor capacity peak values.

We carry out the study of obtained approximate so-
lution for optimization problem (1—5) to determine its
practical value. For this purpose we choose the indica-
tors under which the analysis of the system motion opti-
mal mode during acceleration is carried out. Such indi-
cators include: 1) maximum drive motor capacity P,
kW; 2) maximum torque in coupling My ., KNm;
3) maximum drive motor torque My, ., KNm; 4) maxi-
mum force in the rope, Fiop max, KN

Independent factors were 8, and 7. Value 7 varied in
the range of 3—13 s in increments of 0.5 s. Ratio 8, varied
in the range of 0.01—0.99 in increments of 0.01. Thus,
2079 computer experiments have been carried out to
evaluate the approximate solution of optimization issue
(1-5). Each experiment determined six estimated indi-
cators. Calculation results are shown in Fig. 3.

In order to determine the rational parameter settings
6, and T during mine winder operation we carry out an
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analysis of the data obtained. First of all, we note that
with increasing the acceleration time 7 all unwanted
evaluation indicators had intensively decreased at first,
but then hardly changed (Fig. 3). In this way, rationally
substantiated minimum acceleration time value 7 is in
the range of 5—6 s. In this case the engine is overloaded
by 1.21—1.17 times and dynamic factors of the coupling
and the rope are 1.45—1.33 and 1.46—1.37 respectively.
It should be noted that the implementation of the opti-
mal mode of machine acceleration is carried out by us-
ing the frequency transducer, which can withstand over-
load current by 1.5 times for 60 s [15]. Thus, overload of
the engine and the frequency transducer at 7= 5 s will be
within acceptable limits.

Using Fig. 3, it is possible to determine the impact of
the parameter 6, on the dynamic and energetic indica-
tors of mine winder operation. While increasing 3, the
indicator P,,,, is slightly increasing, for example 7=5s
when changing ratio 8, from 0.01 to 0.99 the value P,
increases only by 4.8 %. The opposite situation occurs
for estimated dynamic indicators: for 7 = 5 s when
changing ratio &, from 0.01 to 0.99 M, . and M, 1.,
decrease by 5.9 % and F,,, ., by 5.1 % respectively. For
large values 7'the impact of the ratio 9, is not significant.
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Fig. 3. Contour graphics illustrating dependence of estimated indicators on the values 5, and T:
a— Pmax; kVV) b— Mchmax: kNm: c— Mdhmax; kNm, d— Fropmax: kN

In order to reduce the criterion value it is desirable to
configure insignificant value §,, i.e. the advantage
should be given to reducing the root mean-square value
of the driving torque change rate of the motor drive.

Conclusions and recommendations for further re-
search. For better performance of a mine winder, the
drive motor rheostat control should be replaced by the
frequency control that implements the optimal machine
acceleration (deceleration) characteristics. Under simi-
lar conditions the optimal control allows reducing the
dynamic loads of machine components to 22.5—84.0 %,
as well as minimizing peak values of the drive motor
power consumption.

The impact of acceleration 7" and parameter 5; on
the dynamic and energetic indicators of mine winder

ISSN 2071-2227, HaykoBun BicHuk HI'Y, 2017, N2 4

operation, which enables reasonably to approach to the
implementation of obtained optimal acceleration mode
of the mine winder and to configure the appropriate set-
tings based on the requirements for improving the ma-
chine operational efficiency was found.

Prospects for further studies consist in establishing
regularities concerning influence of other machine opti-
mal motion laws (for example, found by the fast re-
sponse criterion, terminal and integral-terminal dynam-
ic and energetic criteria) on its operation efficiency. It
will enable to determine the most appropriate in practi-
cal terms motion mode under certain operating condi-
tions of a mine winder. In addition, the issue of synthe-
sis and study of optimal motion laws of the mine winder
for deceleration mode and analysis of the machine op-
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eration under the optimal control needs comprehensive
study.
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Mera. IligBuiieHHs e(eKTUBHOCTI poOOTH IIax-
THOI MiAOMHOI YCTAHOBKY 32 paxyHOK OINTUMi3allil pe-
KHMY 11 PO3TOHY Ta JIOCJIiIXKEHHSI ONITUMI30BaHOTO pe-
KMMY 32 €HEPTeTUIHUMU ¥ TMHAMIYHUMU KPUTEPisIMHU.

Meronuka. g [OOCHIIXKEHHSI OUMHAMIYHUX Ta
€HEePreTUMYHUX MOKA3HUKIB POOOTHU IIAXTHOI IMTiJiioM-
HOI MAalllMHM BUKOPMUCTaHi METOIM MaTeMaTUYHOIO
MOJIE/IIOBaHHS 1 YMCENbHOro iHTerpyBaHHS HEMiHiii-
HUX OudepeHllialbHUX PiBHSHb. 3HAXOMXXEHHS Ha-
OJIMXKEHOTO PO3B’SI3KY 3a7adi ONTUMATbHOTO KEpyBaH-
HSI PYXOM IIAXTHOI MiAOMHOI MAIIMHU JUISI PEXUMY ii
PO3TOHY BUKOHAHO 3 BUKOPUCTAHHSIM METOMY KOJIIO-
Kkamiii. OLiHKa BIUIMBY ITapaMeTPiB ONTUMAaJIbHOTO 3a-
KOHY PpyXy MalllMHU HA IMHAMi4yHi Ta eHepreTu4Hi Mo-
Ka3HUKU 11 poOOTU IpoBeleHa IUISIXOM BUKOHAHHS
cepii MAIIMHHUX €KCIIEPUMEHTIB.

Pe3ynbTat. BeTaHOB/IEHO, 110 MPU PEOCTaTHOMY
IyCKY ACHMHXPOHHOIO IPMBOIY IIaXTHOI MiTiOMHOI
MAallMHU B MOMEHTU MepeMUKaHHSI OINOpiB poTopa B 1i
eJleMeHTaX BUHUKAIOTh MiKOBI HABaHTaXKeHHSI i 3HAYHi
BEJIMYMHU CITOKMBAHOI TMOTYXXHOCTi. Po3kputi 3ako-
HOMIipHOCTI BIJIUBY TPUBAJIOCTi ONTUMAJIBbHOTO PO3ro-
HY MalllMHU ¥ KoedillieHTy, 110 BU3HAYAE BaXJIUBICTh
BiIMOBITHUX CKJIAIOBUX Y CTPYKTYPi ONTUMIi3alliiiHOrO
KpUTEpilo, Ha eHePreTUYHI Ta AUHAMIUHI OLIIHOYHI IO~
Ka3HUKH PEeXKUMY PO3TOHY MAIITMHMA.

HaykoBa HoBH3HA. 3aIIpOIIOHOBAHO ONTUMATBHUIA
PEXMM PO3TOHY LIAXTHOI MiZHOMHOI MalllMHU 32 KOMII-
JIEKCHUM iHTETpaJbHUM KPUTEPIEM i3 BUKOPHUCTAHHSIM
MpsIMOTO BapiallifiHoro meromy. OTpuUMaHUl y POOOTI
ONTUMATILHUM PEKUM PYXy OIUCYETbCS HEIepepBHO-
nudepeHLiiioBaHO0 (DYHKIIIEIO, 1110 JO3BOJISIE 3MEHILIN-
TA IWHAMIiYHI HaBaHTaXXEHHS B eJIeMEHTaX MaIlWHU W
MOKPAIIMTYA EHEPTETUYHI XapaKTEPUCTUKMU ii TPUBOLY.

IIpakTiyna 3Hayumicts. Ha oCHOBI nMHaAMi4HOTO Ta
€HEepPreTUYHOTO aHAaJIi3y ONTHUMi30BAHOTO PEXXUMY PO3-
TOHY IIAXTHOI MiZOMHOI MallIMHM BCTAHOBJICHI pallio-
HaJIbHi 3HAYEeHHST TPUBAJIOCTI peXXMMy Ta KoedillieHT,
1110 BU3HAYAE Bary CKJIaJ0BUX Y CTPYKTYpPi ONTUMIi3alliii-
Horo KpuTepito. Lle nae 3Mory o0rpyHTOBAaHO TTiAXOIUTHA
0 peastizallii 3HalIEHOTO PEXMMY PO3TOHY IIaXTHOI
MiTiIOMHOI MallIMHMU, 1110 ITOKJIAJA€ThCsI HA YACTOTHE Ke-
pPYBaHHSI aCUHXPOHHUM €JICKTPOIIPUBOIOM MAIIIMHU.

KmouoBi cnoBa: waxmuuii nioiiom, dunamiuni Hagam-
masiceHHs, ONMUMANbHE KePYBAHHS PYXOM

Hean. [ToBeiieHue 3 GEKTUBHOCTUA PAOOTHI IIAXT-
HOW TTObEMHOI YCTAaHOBKY 32 CUET ONITUMU3AIUH pe-
JKMa ee pa3roHa 1 UCCeI0BaHNe ONTUMU3UPOBAHHO-
rO pexuma IO IHEPTeTUYECKUM W JUHAMUYECKUMU
KPUTEPUSIM.

Metomuka. [ uccienoBaHUsl TUHAMUYECKUX U
9HEPreTUYECKUX MokKazaTesieil paboThl LIAXTHOU NOAb-
€MHOI MalllMHbI UCTIOIb30BaHbl METObI MaTEMATHYE-
CKOTO MOJEJIMPOBAHUS U YUCIOBOTO MHTETPUPOBAHUS
HeJUHEeHHbIX AuddepeHunanbHbix ypaBHeHuii. Ha-
XOXAeHUE TMPUOIMKEHHOIO pelleHUs] 3aJayu OMNTH-
MaJIbHOTO yIIPaBJICHUS IBUKEHUEM IIIaXTHOM MOAbEM-
HOI MalllMHBI U1l PEXUMa €€ Pa3rOHa BBIMOJHEHO C
WCTIOIb30BaHUEM MeTo/ia KoJutokaruu. OleHKa BIusi-
HUSI TApaMETPOB ONTUMAIBHOTO 3aKOHA IBUKECHUS

ISSN 2071-2227, HaykoBun BicHuk HI'Y, 2017, N2 4



EJEKTPOTEXHIYHI KOMNANEKCU TA CUCTEMMU

MalllMHbl HA TUHAMUWYECKUE U DHEPTreTUUECKUe MoKa-
3aTeid ee paboThl MPOBEIEeHA MyTeM BBITTOJHEHUS Ce-
pUU MAILIMHHBIX €KCITIEPUMEHTOB.

Pe3yabraTbl. YCTaHOBJIEHO, UTO MPU PEOCTATHOM
IMyCKE€ AaCMHXPOHHOIO IPMBOJA IIAXTHOMU IOIBEMHOM
MalllMHbl B MOMEHTBI NIEPEKIIIOYEHUS] CONTPOTUBIEHUI
poTopa B €€ 3JIEMEHTAaX BO3HUKAIOT NMUKOBbIE HArpy3-
KM, UTO COTIPOBOXIAETCS 3HAYMUTEIbHBIMU BEIMYMHA-
MU NOTPe0IsIeMOii MOLIIHOCTU. PacKpbIThl 3aKOHOMEP-
HOCTU BJIMSTHUSI MPOJOKUTEBHOCTU ONTUMAIbLHOTO
pasroHa MallMHbI U Ko3(duumreHTa, KOTOPbIA orpe-
JIeJISIET BaXKHOCTb COOTBETCTBYIOIIMX COCTABJISIIOLINX B
CTPYKTYpe ONTUMU3ALUOHHOTO KPUTEPUSI, HA SHEpre-
TUYECKHME W IMHAMMYECKHE OLIEHOYHbIE IoKa3aTeju
pexXuMa pa3roHa MalluHbI.

Hayynaa HoBu3Ha. [IpennoxeH onTUMaabHbIA pe-
JKMM Pa3roHa MaxXTHOW MOJbEMHOM MAIUIUHBI TT0 KOM-
TUIEKCHOMY MHTETPAJIbHOMY KPUTEPUIO C MCIIOJIb30BA-
HUEM IPSIMOTo BapualiMoHHOro Metona. [losydyeHHbIi
B paboTe ONTHUMAaJbHBINA PEXUM ABUXEHUS OMUCHIBA-
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Purpose. The purpose of the present research is to find ways to manage the coiler-mill drive system, which pro-
vides an increase in the tension stability of long products when winding on Garrett-type coiling machines at the
output mill-coiler section at a level that does not lead to the extension of the profile in the outlet stand caliber.

Methodology. For the purpose of obtaining static and dynamic models of rolling tension at the output mill-coiler
section, experimental studies of the winding of long products were carried out. The experimental activities included
measuring electrical parameters such as the current of the exhaust cage engine, the current of the pinch roll motor,
the speed of the wire feeding machine motor, the current of the coiler motor, the speed of the coiler motor, the posi-
tion of the coil-laying pipe. The investigations were carried out during the rolling of profiles with a diameter of 16 and
18 mm using a digital recorder “Vizir”.

Findings. Taking into account the quantitative and qualitative analysis of the results of the study, a general struc-
tural scheme was obtained for the rolling-up model in the mode of stabilizing only the amperage of the winder. De-
pendencies describing the complex of interrelationships between the mechanisms of the output mill-coiler section
and the tension and length of the rolling in this site were obtained. A dynamic model for the interaction of the
mechanisms of the mill-coiler section during rolling of long products was developed.

Originality. For the first time, a dynamic model of the interaction of the mechanisms of the mill-coiler section has
been created for rolling coils with a coiler of the Garrett type, which takes into account both the direct and indirect
influence of the mechanisms on the coiling process, which makes it possible to search for rational methods for stabi-
lizing the tension of rolled products.
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