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KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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INVESTIGATION OF POWER AND FORCE PARAMETERS
OF PRESSING OF PRECISIONS AT THE CONTINUOUS
PRESSING MILL OF NEW CONSTRUCTION

Abstract. In the article, by using the direct method in the calculus of variations, the mechanism of deformation
force development in the matrix, when pressing rods in a new device with is considered, in addition the kinematics of
the process is analytically analyzed and the forces acting on the screw-like rolls of this device are calculated. On the
basis of the calculated data, it is established that the pressing stress decreases with increasing torques applied to the
screw-like rolls of the proposed device. It is proved that with increasing the value of the input angle of the matrix, the
forces and the pressing torque are increased. It is shown that the direction of friction forces exerts a significant
influence on the pressing stress. The smallest force and the pressing torque are obtained with an angle of friction
forces of 45°. The conducted researches made it possible to obtain new scientific data on the force parameters of rod
pressing on a new device, and the practical application of the results of the study will ensure an increase in the
efficiency of the manufacturing processes of bar products.

Key words: force, torque, contact pressure, screw-like rolls, matrix, kinematics process, rod, workpiece.

Introduction. Non-ferrous metals are used to produce a wide range of products, in which an impor-
tant place is occupied by solid and hollow profiles of various configurations. The technology of their
production at most factories in the CIS countries differs by the discreteness of the operations of melting,
casting, cutting ingots, heat treatment, pressing, and the equipment used is of great energy and metal
consumption, it requires considerable production areas, which ultimately raises production costs [1,2,3]. In
this regard, the task of increasing the production efficiency of non-ferrous metal profiles is one of the most
important and urgent.

The specialists of the countries of the near and far abroad have developed and introduced into the
industry aggregates of continuous casting and pressing [4,5,6]. Continuous casting and pressing of non-
ferrous metals, allow to increase technical and economic indicators of manufacturing small-scale products
in comparison with traditional pressing on horizontal hydraulic presses. Work on the solution of this
problem is stimulated by the creation and widespread use in recent years of methods for the continuous
pressing of non-ferrous metals, Conform, Extralling, Linex, combined rolling-pressing (CRP).

Based on the above technical solution, the Springfilds laboratory and the Advanced Metal Forming
Group under the UKAEA UK Nuclear Power Authority developed a continuous pressing line [6,7]. The
advantages of the line are the following: high quality of press products, relatively low production costs;
low specific capital costs; a small amount of technological waste (3-7% instead of 25-45% of traditional
waste); great technological flexibility. Currently, installations using the Konfo method of pressed products
are manufactured by the British firms «HoltonMachinery» and «BabcockWireEquipmenty.
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The advantages of these methods include the possibility of welding the metal in the deformation
zone, the simplicity of the kinematic scheme, high technological flexibility due to the rapid tool change,
deformation does not require heating to high temperatures, since during the forming process, heat is
generated that ensures high plasticity of the metal [8,9]. Continuous pressing according to the «Conform»»
method allows obtaining high quality and accuracy of geometric dimensions of finished products without
additional processing, almost full use of the material of the workpiece due to the absence of a press residue,
a significant reduction in capital investments during construction and energy consumption during operation.

Analysis of known device [10,11,12] for implementing the «Conformy», «Extrolling», «Linex»
method made it possible to identify their shortcomings, imposing limitations and creating difficulties in
practical implementation: the cross-section of the workpiece must correspond exactly to the cross section
of the channel (otherwise the active friction forces will not be sufficient for pressing); the amount of active
frictional forces can not be adjusted and, as a rule, considerably exceeds the required value, which leads to
an unjustifiably large expenditure of energy; using the Conform method leads to a strong heating of the
deforming tool and, as a consequence, to a decrease in its durability; properties of press products are
characterized by heterogeneity due to uneven deformation due to the creation of reactive frictional forces
at the metal-press junction (shoe), which is not entirely acceptable, for example, for electrical products.

It should be noted that most of the above methods have not been properly applied in industry, since
the proposed technical solutions did not ensure a steady flow of the process and create pressures necessary
for metal extrusion. At the same time, powerful shear deformations of the metal are not developed along
the workpiece cross-section, which does not create the conditions for a good study of the structure of the
metal and an increase its properties.

On the basis of the foregoing, it can be concluded that the development of a radial-shear mill (RSM)
for pressing rods and tubes is currently very acute, which makes it possible to produce high-quality non-
ferrous metal products.

The main task of this work is to study the energy-force parameters of the rod deformation process in a
continuous-pressing mill of a new design.

Materials and method of the experiment. In this paper, we propose a new combined method for
pressing rods and tubes [13].

The device for continuous pressing of rods and pipes comprises a main drive, a work stand, rolls
rotating in different directions and a die. The rolls have smooth and undulating cone-shaped gripping and
crimping portions, respectively, and calibrating cylindrical portions. In this case, the protrusions or valleys
of the rolls, having the same width and correspondingly the same height or depth, are made along a helix
with an angle between the tangent to the helical line and a line passing through the point of tangency along
the generatrix perpendicular to the base of the roll equal to 45 to 60°.

Analysis of the literature review [14] and practical experience of enterprises producing bar products
showed, that the study of the power parameters in the «roll-harvesting» system will allow to reveal the
most loaded local surfaces of the tool and to develop measures to reduce the force and increase the tool's
durability. The results of the research will allow developing new technical measures to reduce the effort
and increase the durability of the roll and determine the time of its replacement.

In the proposed method of continuous pressing, the extrusion of metal through the die aperture is
effected by contact friction of the rotating screw-like rolls formed on the contact surface and by the
deformable bar stock. In this regard, the value of the contact area of the workpiece with the tool is largely
determined by the pressing pressure, the torque in the screw-like rolls and the power of the electric drive
of the installation, etc. When a bar stock is grasped by two (three) rotating rolls, it is crimped and moved
along the rolls due to rotational and translational motion. After this, the protrusions and hollows of the
helical rolls is completely filled with a metal, and the contact area between them grows until the active
friction force reaches a value sufficient to extrude the metal into the channel of the matrix.

Therefore, in the initial stage of deformation the gripping zones should provide the pressure necessary
to completely fill the protrusions and hollows of the helical rolls and create pressure for metal extrusion.

As noted above, when pressing the bars, due to the creation of insufficient pressure to extrude the
metal and the poor quality of the products due to surface defects and the appearance of cracks on the
surface of the workpiece, problems may arise.One of the reasonsof the reduction in pressure and surface
defects is the slippage of the working surface of the rolls relative to the compressible workpiece.

— 74 ——
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To describe the mechanism of deformation force development during pressing by screw-like rolls,
moved rotationally, we consider the theoretical solution of such a problem by the method of direct
calculus of variations [15]. Due to the rotation of the helical rolls, to the pressed workpiece, a torque M is
applied and it is counterbalanced by the moment of tangential frictional forces on the contact surface of
the matrix (figure 1).

In a new device for the continuous deformation of metal bars, flow is obtained during the pressing
process with a rotationally moving screw-like roller. In this case, the metal of the billet gives a rotational-
translational motion due to protrusions and depressions located along the helical lines on the working
surface of rotationally moving rolls. Therefore, we divide the pressing stress into two components. The
first component creates a torque, promotes the flow of metal along the helix, and the second - acts along
the axis of pressing.

T=yrrscosp

T=yrtr Ty= Yz sinf
a b

Figure 1 — Scheme to determine the pressing pressure of a workpiece with torsion:
a — scheme of the pressing process; b — scheme of friction stress vector decomposition

Bring in a cylindrical coordinate system with the z-axis along the pressing axis. Suppose that the
frictional law is given on the contact surface in the form 7, = w7 ¢e;, where e, is the directing cosine of the

unit vector, determining the directions of the frictional stress; y is some function that depends on the ratio
of the dimensions of the deformation center and the state of rubbing surfaces (1 <y <0).
In an arbitrary section of the deformation center, the torque acts (figure 1 a, b)

27z . 3
MZMO—IJ.T¢RZZd(0dZ=M 27Z.'//O'T81nﬂ 1_(RO—ZaJ . 0
00

° 33 a R

The notation: tgax=a, R, =R, —za.. The angle # determines the direction of friction forces acting on

the contact surface.
The equation of equilibrium of the elementary layer, shaded in figure 1, has the following form:

do
dz

Under the assumptions c,=0,,7,.=0,7,=0. The plasticity condition can be written in the

4

2
(R, - zax) +20,a-2ap —ﬁt//arcosﬂ=0. (2)

form:

2
T

2 2
(0.-0,) +3r, =0
. . . . 2 2
or after €Xpansion 1 a power SEries with respect to T(pz /O-T

2
37

2
20;

3)

o,=0,—01-

As in [15], in expression (3), it was restrictedto two terms of the expansion.
Assume that:
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3{ M, _z_zt//aTsinﬂ{ 1 _L}} (4)

T, =—
" 27| (Ry—za) 3 a (R, —za) R]

TakingO, = p, then the equation (2), taking into account expression (3), can be rewritten in the

form:

do 37, 2
R, —za Z42qa0. | 1-=E& |——wo..cos f=0. 5
(R, —za) [ 20%} FYoress (5)

dz

Substituting equations (4) into expressions (5), after integration the stresses O were obtained. Then,

for the pressing stress the following equation was established:

P =0.| -z 207[5(42_721{2 sin2ﬂ+iKcosﬂ—2j+(e3g —l)x
0 1 T T

2

z=

a

x| —m" — mK sin S +——K ~ sin +le 7% —1)x (6)
(32 2437 4 87’ ﬂ) ( )

2
«| & sin,B—K—zsinzﬂ 2}
2\/§7r T 4
where K:2_7rz; &= Zln% — the draft for one pass; m =
3a

343

section of the rod.
The value of f in the real state can be found by using the stationarity properties of the functional

I= jTTH °dV — jEUf dS [6], where V is the deformable volume bounded by the surface S; 0! — kinetic
% s

M

/453

— polar resistance of the initial

T

possible flow velocities; F, — components of surface stresses; /1 ’_ intensity of shear strain rates. In the

case under analysis, the above functional reduces only to the surface integral (the deformed state does not
vary). Asaresult, it isobtained:
me" (61,55 _1)

4¥ ) et 7(61’58 - 1)2 |
a 3

sinf =

On the basis of the calculated data, it was established that:

- the pressing stress decreases with the increase of the torque moments applied to the screw-like rolls
of the proposed device;

- with increasing angle o (figure 2) and coefficient %, the forces and the pressing torque are increased;

- forces direction of the friction S has a significant influence on the pressing frictional forces stress.
The smallest force and the pressing torque are obtained at an angle of friction forces of 45°.

According to our calculated data and the opinion of the authors of [16], the strength conditions of the
process of continuous metal pressing are significantly influenced by the magnitude of the input angle of
the matrix

The value of the input angle of the matrix a (figure 1) is determined from the expression (without
taking energy costs into the calibrating belt) [16]:

No=N¢+ N, (7
At this value during pressing Nfthe minimum specific energy for metal shaping is achieved, as well

as the friction is overcame along the lateral surface of the matrix cone N,, if the first derivative of the
functional energy at the input angle is equal to zero.

ON,
oa
— 76 ——
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As a result of the solution of expression (8), a formula of total power in the deformation center was
obtained for continuous metal pressing [16]:

3 3
N,=2S v, ln(ﬁj 2f2 ! —X (12+9tg2a)5 —122 ) ©)
r \sin2a 27tg°a

2

where S, — base area of the input cone of the matrix, S, = nR", mmz; vy, — pressingvelocity; v, —

longitudinal velocity component at the entrance to the deformation zone, v, = v, / R? ,m/s; T, — average

shear stress , 7, =0, / \/g , MPa; o, — the yield strength of the metal in the deformation zone, MPa; f; —

coefficient of friction along the lateral surfaces of the input cone of the matrix; R — radius of the base of
the entrance cone of the matrix, mm; » — radius of the calibration hole of the matrix, mm.

Because of the transcendence of expression (9), the problem of finding the optimal value of the input
angle a can be solved numerically. In [16], the software application MathCad was used to calculate the
optimal value of the input angle a. The results of calculations of the optimal value of « at » = 1.5 mm;
R =3 mm; v, = 0.15 m/s; 6, = 70 MPa and various friction coefficients are given in table 1. These values
correspond to the minimum value of the power N,. It can be seen from Table 1 that when f; = 0.5;
a=1.268rad; o =72.7°.

Table 1 — Results of calculation [16]

e
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
N,, kw 1.304 1.655 2.044 2.467 2.937 3.448 3.997 4.582 5.219 5.89
a, rad 0.923 1.079 1.167 1.225 1.268 1.301 1.327 1.348 1.366 1.381

When designing a device for continuous pressing of rods, it is important to determine the force
parameters that arise when rolling in helical rolls to create the pressure necessary to extrude the metal
through the matrix.

To determine the forces, acting on the rolls, it is necessary to know the area of the contact surface and
the pressure of the rolled material. The width of the projection of the contact surface in an arbitrary section

of the deformation center is [17]
2rR. - Ar.
b= | 2R (10)
R+,

where ® — coefficient of ovalization; r; — billet radius in an arbitrary cross-section; R; — radius of the roll in
an arbitrary cross-section; 4 — compression of the workpiece in an arbitrary cross-section.
The reduction of the workpiece in an arbitrary cross-section can be determined from formula [17]:

D, |\ F
Ar; = ”(FHJ(FHJ(Z_O]”&&@‘% ) (11)
i i r

where r;, D;, F; — radiusoftheworkpiece, rolldiameter, cross-sectional area of the workpiece in an arbitrary
cross-section of the deformation zone; Dy, Fy — the diameter of the roll and the cross-sectional area of the
workpiece at the input of the matrix; #,, #, — coefficient of axial and tangential billet speed, taking into
account its slip along the surface of the rolls; £, a; — the feed angle and the angle of inclination of the
generator of the input cone to the rolling axis.

By dividing the total length of the deformation center (along the workpiece axis) by a number of
segments AL;, it is possible to calculate the area of the projection of the contact surface [17]:

F,=>05(b +b,,)AL,. (12)

The average pressure of the helical rolling of a continuous billet can be determined by the formula
A.L Tselikov [17]:

i+l

p=20,[1,25In(2r/b) + 0,62(h/ L) — 0,25] (13)
if 1 <2r/b<8.5.
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The torque that must be applied to each work roll to carry out pressing in the proposed device can be
calculated by the formula [17]:

M = 0.5P(2r sin ¢ cos 8; + b, COS @1 COSY;) (14)

where b,, — F./L, F. — contact area; L — the length of the contact surface; ¢, = arctg(0.56/r) — angle of
deflection of the resultant roll; y; — angle of rolling.

According to the calculated data, the contact pressure acting on the roll, when pressing a billet of
carbon steel at a temperature of 1100 °C, is 80 - 130 MPa, and when pressing titanium alloys, is equal to
130 - 190 MPa.

Conclusion. The conducted research made it possible to obtain new scientific data on the force
parameters of the rod pressing process on the new device, and the practical application of the results of the
research will ensure an increase in the efficiency of the manufacturing processes of bar products.
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K¥PbUIBIMBI ’KAHA Y3AIKCI3 BACITAKTAY KOHABIPFBICBIHJIA IIBIGBIKTbI
JE@OPMAINUAJIAY ABIH SHEPTUAKYIITIK IAPAMETPIH 3EPTTEY

AnnHoranus. JXyMmbicta, opTypili enmepAiH MaMaHAapbIMEH Oipire OTBIPHIN, Y3IIKCi3 KYIO KoHe Oacmakray
arperaTTapblH OHEPKACIMKE SHTI31ITeH] JKOHe Kacall MIBIFApBUIFaHbl KepceTired. TycTi MeTangapapl Y3IiKCi3 Kyro
’KoHe OacrakTay, KeNJIeHEeH THIPABINKAIBIK [IpeccTepae AoCTypili OacakTayMeH CaJBICTBIPFaHAa, YCAKTYP KUBIHIbI
OHIMICPAl MalbIHIAYIBIH TEXHHKO-DKOHOMUKAJBIK KOPCETKIIITEepiH >KOFaphlUIaTyFa MYMKIHIIK OepeTiHi aram
oTUIreH. Y3IKCi3 9icTep/Ii KOJIIaHy, KOChIMIIIA OHJICYCi3 KOFaphl CaIalibl )KOHE 07 T€OMETPHSUIBIK OJIIIEM/Il OHIM
ajlyra MYMKIHJIIK OepeTiHi kepceTinireH. COHbBIMEH KaTap, MailblHAaMaHbIH MaTePUabl TOJBIKTAN MaiaIaHbLIa IbI,
MpecCc-KaJBIKTApIbIH O0NIMaybIHaH, KYPBUIBIC KE3iHIE KypJeli CalbIMIap >KOHE MaiianaHy Ke3iHIe dHEPTUSHbBI
TYTBIHYHI alTapibIKTall ToMeH e . Makanana, MpakTHKAIBIK ICKe achlpy Ke3iHAe KUBIHIBIKTAp MEH KEeMIILTIKTEp
TYBIHIATATHIH Y3IIKCI3 KYIO JKOHE 0acmakTayAblH KeMINUTIKTepi e KopceTireH. Y 3/iKci3 0acmakTayIblH KeMIIUTiK-
TepiHe JKaTaThIHAAP: KYPAIIbIH KaHal KUMachlHA, JAalblHIaMa KUMACHIHBIH COHKec Kely IoJIiriHe KOWbLIaThIH
Tananrap; OeICeH il YHKeNic KYIITepiHiH MOJIMIEPiH TY3eTy KUBIHIBIKTAphl. ATalFaH KeMIIUTIKTep, YIKEH YHEpTus
IIBIFBIHAAPBIHA, Ae(OPMALMIIAHATHIH KYPAIIbIH KATThl KbI3YbIHA YKOHE HOTHIKECIHIEC OHBIH KBI3MET €Ty Mep3iMiH
TOMEHJIETyTe OKeJeTiHI KepcerinreH. bacma eHiMIepiHiH KacuerTepi, nedopMamusHBIH OipKelki TapaliMayblHaH
OipTeK-Ci3NeH CUIMTATTANATHIHBI aHBIKTANABL. OChI KEMIIITIKTEP/Ii KOO YIITiH, )KYMBICTa IIBIOBIKTAp MEH KYOBIpIapIbI
Y3IiKCi3 Oacmakrayra apHaJFaH KYPbUIFBI YCHIHBUIAABI. Byl KypbUIFbl, 0acThl JKETEKTEH, )KYMBIC KalacTapblHaH,
opTYpJii OarbITTa aifHANATHIH OUTIKTEP/ICH JKOHE MPecc-YIKaJbITaH Typaabl. binikrep, Teric xoHe TOJIKBIHIBI-KOHYC
TOPI3/i KapIly JKOHE JKaHIIY yyacKeJepiHeH, COUKECIHIIe KaaTHOpIIeyIi IMIHHIPIIK yaacKeIepaeH Typaasl. MyHa
OinikTiH OeTinae, OypaHIabl CHI3BIKIIEH OPBIHIANIFAH, OMBIK NEeH LIBIFBIHKBI JKepliep, Oip/eil eHre, ochlFaH ColKecTi
Oipneit Omiktikke memzieHreH. Ocbl Ke3ne, OypaHIalibl ChI3bIKKA JKaHACATBIH ChI3bIK MEH OUTIK OETiHIH KypacThl-
PYIIBICHIHA TIEPIICHIUKYIISPIIBI )KaHacy HYKTECI apKbUIbl ©TETIH CBI3BIK apachlHaarbl Oypeim 45-60°-ka ten. IlIbI-
ObIKTapael Oacnakray kenmecimeil. JlaiibiHnama, OLTIKTEp apachbIHIarbl caHbLIayFa Oepineai »oHe OuTikTepiiH Oip
OarbITKa alfHATYBI Ke3iHAe, OITIKTEp/IiH TOJKBIH/ABI-KOHYC TOpi3/i MIBIFBIHKEI 06JIKTEpl KoHE OWBIKTapbIMEH Jedop-
MarnpsaHa el butikTep e3aepiHiH aiHaIMabl KO3FAIBICEIMEH, AeopMaIisiIaHATEIH METaJIbl KO3FAITHII, Ipecc-
YAKAIBINTBIH TECirl apKbUIBl CHIFBIN LIbIFapaipl. Makajana Typa BapHaUMsUIBIK ecenTey dicTeMeciMeH aifHalbII
KO3FaJaThlH OypaHaIbl MIIiHOUIIrT 6ap *aHa KOHABIPFBIIA IIBIOBIKTApAbl OacmakTaraH/a YAKAJIbINTa Haiaa 0ora-
THIH JedopManusiay KYIIiHiH JaMy MEXaHU3Mi KapajiFaH, ajl TaFbl Ja aHATUTUKAIBIK TOCIIMEH OChl KOHBIPFBIHBIH
OypaHmanbl MIIiHOUTITIHE 9cep €TeTiH KyII eCeNTeNreH >KOHE IMPOIECTiH KWHEeMaTHKachl KapanraH. Ecemnremimn
aJBIHFaH MAJIMETTEp HeTi3iH/e, YChIHBUIFAaH KOHIBIPFBIHBIH OYpaHaaibl MilliHOUIIriHe TYCIpUIreH aifHaIIBIpy MO-
MEHTIHIH 6cyiMeH 0acnakray KepHeyi azadaThIHABIFBI aHbIKTaFaH. OChIMEH Oipre,ysSaKajibINThIH Kipy OypBIIIBIHBIH
MOHI YJIKEWIeH caiiblH OacrakTaylIblH KYIIi MeH aifHaIAbIpy MOMEHTI YJKeWeTiHAiri noneinneHereH. bacmakray
KepHeyiHe esieyiiacepai, YHKeIic KYIIiHIH acep eTy OarbIThl KOPCETETIHAIr KYMbICTa KepceTireH. bacrakray by
€H a3 KYII MeH alHaIIblpy MOMEHTI, YHKeJiC KYIIiHiH ocep eTy OarbIThIHBIH Oyphinibl 45°-TeH GorraHa maiina
OOJaTHIHIBIFRIAHBIKTANFAH. JKYPri3iireH 3epTTeylep jkKaHa KOHABIPFBIAA IIBIOBIKTapAbl OacmakTay IpOLECiHIH
KYIITIK TTapaMeTpiiepi Typaibl XKaHA MOTIMETTepAi alyFa MYMKIHIIK Oeplli, al amblHFaH 3epTTEY MONIMETTEepiH
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MpaKTHKaga KOJNJaHy, IIBIOBIK TOpi3ai OYHBIMIapIbl xKacay MpOIecTepiHiH HOTEXKENIriH KOFapIaTyabl KaMTaMachl3
eTei.

Tyiiin ce3mep: Ky, aifHAIIBIPY MOMEHTI, KaHACy KBICBIMBI, OypaHOaibl MIIIiHOUTIK, YSIKAIBII, MPOIECTiH
KUHEMAaTHKAaChl, IIBIOBIK, JalbIHIaMa.
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HNCCIEJOBAHHUE DQHEPTOCUJIOBBIX TAPAMETPOB IIPECCOBAHUA ITPYTKOB
HA YCTAHOBKE HEIIPEPBIBHOI'O IIPECCOBAHMA
HOBOW KOHCTPYKIIUU

AnHoTanusi. B pabore nokazaHo, 4TO CHeLUUaIMCTaMU Pa3IMYHBIX CTpaH pa3paboTaHbl U BHEIPEHHI B IPO-
MBIIIUIEHHOCTb, arperaThl HEMPEPHIBHOTO JUThs U IIpeccoBaHusl. OTMEUEHO, YTO HEMPEPHIBHOE JIUTHE U IIPECCOBAHNE
L[BETHBIX METAJIJIOB, MO3BOJISIOT MOBBICUTh TEXHHKO-?KOHOMHYECKHE ITOKAa3aTeIH H3TOTOBJIECHUS MEIKOCOPTHOM
MPOAYKILUH, IO CPAaBHEHHMIO C TPaJUIMOHHBIM IIPECCOBAHMEM HA TOPU3OHTAIBHBIX THAPABIMYECKUX Ipeccax.
[TokazaHo, YTO NPUMEHEHHE HENPEPHIBHBIX CIIOCOOOB MO3BOJISIOT MOJYYHUTh M3/EIHE BBHICOKOTO KadecTBa M TOY-
HBIMM T'€OMETPUYECKUMH pa3MepamMH 0e3 JOMNOJHUTEIbHOW 00paboTku. [Ipy STOM NpPaKTUYECKH IOJHOCTBHIO
HCTOJIb3YyeTCsl MaTepuall 3ar0TOBKH, Onarofapsi OTCYTCTBUIO IPECC-0CTAaTKa, 3HAUUTENIBHO CHIDKAeTCA KaUTalbHOE
BJIO)KEHHE TPH CTPOUTENBCTBE M HHEPro3arpaThl B Ipolecce dKCIUTyaTauuu. B pabore BBISBICHBI M HEOCTaTKU
arperaToB HENPEPHIBHOTO JIMThS M MPECCOBAHMS, HAKJIAJBIBAIOLINE OTPAHUYECHUS M CO3JAIOIIME CIIOKHOCTH IpPH
IpakTH4deckol peanusanuu. K HemocTaTkaMm HENPEpPBIBHOTO IPECCOBAHMSI OTHECEHBI: TpeOOBaHMA K TOYHOCTH
COBIAJICHHS CEYCHHUS 3arOTOBKM K CEUEHUIO KaHajla MHCTPYMEHTA; TPYAHOCTb PEryJUPOBKH BEITHMUMHBI aKTUBHBIX
cun tpeHus. [TokazaHo, 4TO JaHHBIE HEJIOCTATKH NPHUBOMAAT K OOJBLIMM SHEPro3arparaM, K CHIBHOMY pa3orpeBy
JneGopMHUpYIOIIEro MHCTPYMEHTa W, KaK CJIEACTBHE, K CHIDKCHHIO €ro CTOMKOCTH. YCTaHOBIEHO, YTO CBOMCTBA
Mpecc-U3/IeNnil XapaKTepU3yIOTCsl HEOJHOPOJAHOCTIO U3-3a HEPaBHOMEPHOCTH pactpezesienue aedopmanuu. s
NPEOJOJIEHHS STHX HEJIOCTAaTKOB B paboTe IpeJyiaraeTcsi yCTPOUWCTBO Ul HENPEPHIBHOTO MPECCOBAHMUS MPYTKOB U
Tpy0. JlaHHOE YCTPOHCTBO CONEPIKUT: TIIABHBIH NPUBOJI, Pad0OYYIO KIIETh, BPALAIOLINECS B Pa3HbIE CTOPOHBI BAJIKU U
npecc-Marpully. Bajiku MMEIOT riiajkue U BOJHUCTO-KOHYCOOOpa3HbIE y4YacTKH 3axBaTra U O0XKaTusi, COOTBETCT-
BEHHO, U KaJHOpyoUMe UWIMHAPUYECKUE ydacTKU. [Ipu 5TOM BBICTYIBI WM BIAJWHBI BAJKOB, UMEIOLIHE OJH-
HAaKOBYIO IIMPHHY M COOTBETCTBEHHO BBICOTY WJIM TJIyOWHY, BBIMIOJIHEHBI 110 BHHTOBOW JIMHUM C YIJIOM MEXIY
KacaTeJbHOW K BUHTOBOM JIMHUU U JIMHUEH, IPOXOAALIeH Yepe3 TOUKy KacaHHs 10 00pa3ylolieil NepreHIuKyIsIpHO
OCHOBaHHMEM BaJika paBHBIM OT 450 110 600. [IpeccoBaHne MPYTKOB OCYMIECTBISIOT CIACIYIOIIUM 00pa3oM. 3aroToBKa
NoJIaeTCs B 3a30p MEXIY BajJKaMu W JeopMHUpYyeTCs C BBICTYaMH M BHAJUHAMH BOJHHUCTO-KOHYCOOOpa3HbBIX
Y4acTKOB BaJKOB IPH BpalleHHWH BaJKOB B OJHOM HampaBieHHH. Banku CBOMM BpaIlaTeNbHBIM JBHKECHHUEM
MOCTYNATENBHO JBUTAlOT Ne(OpMHUPYEMBIii METaJUT U BBIIABIMBAIOT HX Yepe3 OTBEPCTHE Mpecc-MaTpulbl. B crarbe
METOJIOM MPSIMOTO BapHALMIOHHOTO HCYUCICHUS PAaCCMOTPEH MEXaHM3M pa3BHTHUS YyCWiMs Ae(hOpMHpOBaHUS B
MaTpHLe MTPU IPECCOBAHUU NIPYTKOB B HOBOM YCTPOMCTBE C BpaIaTEIbHO JBUTAIOIIMMCS BAHTOOOPa3HBIM BaJIKOM, a
TaKKe aHAIUTHYECKUM CIIOCOOOM HCCIeOBaHa KMHEMAaTHKa Ipollecca U pacCUMTaHbl YCHIIMS, IEHCTBYIOLIME HA
BUHTOOOpa3HbIe BaJKH JAHHOTO yCTpolicTBa. Ha OCHOBE MOJIy4EHHBIX PACUETHBIX JAHHBIX YCTAHOBIICHO, YTO
HAaIpsDKEHUE TIPECCOBAHMS YMEHBILACTCS C POCTOM KPYTSIIMX MOMEHTOB, ITPUIOKEHHBIX K BUHTOOOPa3HBIM BaJIKaM
npeuiaraeMoro ycrpoictsa. IIpu 3ToM ao0ka3aHO, 4TO C yBEJIMYEHHEM 3HAUCHHsI BXOJHOIO yTIiia MaTpHUIIBI yBe-
JIUYUBAIOTCS YCWIIMSA U KPYTALIMA MOMEHT mpeccoBaHus. Iloka3aHo, 4yTO CyIIECTBEHHOE BIMSHHME HA HaNpsIKEHUE
MIPECCOBAHUS OKa3bIBAaeT HAIPaBIICHME ICUCTBUS cUI TpeHHs. HauMeHsbllee ycunue M KpyTSAIIMH MOMEHT Ipec-
COBaHMs MOJTy4YEHbl [P YIJI€ HANpPABIECHUs JCUCTBHs CWJl TpeHus:, paBHoM 45°. IIpoBejieHHbIE HCCIEI0BAHUS 10~
3BOJIMJIM TTOJTyYUTh HOBBIE HAy4HbIE JaHHBIE O CUJIOBBIX ITapaMeTpax IMPecCOBaHMs NMPYTKOB HA HOBOM YCTpPOMCTBE, a
MPaKTHYECKOe NPUMEHEHUE pPEe3yJIbTaTOB HCCIeNOBaHMi oOecreunT mNoBbInIeHHEe A(P(EKTUBHOCTH IPOLIECCOB
M3TOTOBJICHUSI IPYTKOBBIX U3EITHIA.

KaioueBble ciioBa: ycuiue, KpyTSLIMd MOMEHT, KOHTAaKTHOE JlaBJICHHE, BUHTOOOpa3HbIE BAJIKM, MaTpHIa,
KMHEMAaTHKa IIpoliecca, NPyTOK, 3arOTOBKaA.
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