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The accuracy of the thickness of lumber is one of the most important indicators of sawing. It
is inextricably linked with saw stabilization in the plane of the greatest stiffness. The aim of
the study is to eliminate the influence of lateral force on the saw blade and the thickness of the
resulting lumber. The issue of eliminating the influence of lateral force in frame sawing and
sawing on band saws belongs to the constructive decision in combination with the analytical
one according to classical methods. Therefore, the most important issue in the development
of a new machine is to identify the presence of a huge range of frequencies of natural and
parametric oscillations of saw blades. Previously, these frequencies could not be analytically
found to the full extent and, respectively, the tuning out the machine operating frequencies
of the possible oscillation frequencies of saw blades could not be carried out. Due to the
complexity and the science intensity of the problem solving, it is not conceivable without
modern numerical methods of calculation. Among them are the finite element method, modern
software of NX and ANSYS, as well as other original programs. One of such methods, which
allow to reduce the influence of lateral force, is determination of stability of the plane form
of bending by the Euler’s method. The technical solution presented by a fundamentally new
saw block with a circular translational motion of the blades reduce dramatically the impact
of lateral force on the accuracy of sawing in conjunction with a number of other advantages.
At the same time, the issue of ensuring the dynamic stability of the blades both when sawing
and at idling speed is solved. It is necessary to point out that with circular translational motion
the tooth side cutting edges are under alternating load when scraping over the cut surface.
Therefore, the tooth cutting element is a subject of increased strength requirements. The
angles of their sharpening were adjusted in order to preserve the integrity of the corners of
the teeth tips. The possibility of strengthening the teeth lateral cutting edges of saw blades
made of steels of different grades was investigated. The reasons of wear and corrosion, both
the elements of the saw module and its operating part (blade teeth) were studied and it was
decided to supply the teeth with a hard alloy of the stellite type as the most optimal. However,
this provision requires additional targeted field tests. Preliminary calculations showed that
the daily productivity of a machine with circular translational motion of the blades (model
M2005) in comparison with saw frames increases by 2—4 times; in comparison with band
saw equipment of any class by 3—6 times; and in comparison with the circular saw equipment
(for small and medium enterprises) by 2—4 times. Analyzing the design scheme and the
dynamics of the saw modules, it is possible to find a number of advantages of the multi-saw
unit presented as part of the machine. The simplicity and reliability of the design allows us
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to hope for high functional characteristics. Among those we should highlight the following:
increasing the accuracy of sawn products due to the rigidity of short blades, increasing
the productivity, improving the quality of treated surfaces, as well as reducing the energy
consumption, relatively light weight and dynamic balance of the main units with increased
mobility of equipment and the absence of a massive foundation.
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Introduction

Issues of improving the accuracy in frame sawing and sawing on band saws
are considered in the works [8—10] of native and foreign experts. In this case, the
required accuracy is inextricably linked with ensuring the stability of the blade (saw)
in the plane of its greatest stiffness. The principal design scheme for ensuring the
blade stability is presented in Fig. 1.
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Fig. 1. The design scheme of the blade stabilization: a — the scheme of accepted design; b — the
scheme of stability loss of the blade under the influence of the moment of force bend to the
blade’s ends (F — the force of the blade tension; R — the cutting force; P — the force opposing
the feed motion of the blade along the predetermined path; Z — the eccentricity of the blade
tension; Z,,, — the maximum possible eccentricity of tension; b — blade width; 4 — blade
thickness; y — the angle of the blade exit from its plane; M — the force moment of the eccentric
tension; O—O — the median line of the blade

The main reasons of lateral forces during sawing in the plane of the least
stiffness may be (Fig. 2): out-of-squareness of the front face of the teeth to the saw
blade, asymmetry of teeth broadening, installation inaccuracy of saws in horizontal
and vertical positions, movement inaccuracy of saws, inaccuracy in feeding the
sawing material, structural features of wood, and others [14, 15, 17, 18].

As aresult of errors in preparation, installation, movement of saws and feed of
the sawing material between the resultant horizontal force P, and the feed direction at
a speed of V, there is a possible angle of meeting 0. In the presence of the meeting an-
gle 0, the resultant of the horizontal force P, is decomposed into the force acting on the
saw in the plane of its greatest stiffness (P = P, cos0) and the lateral force (Q = P, sinf).
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Lateral force acts on the saw in the plane of its least stiffness and has a decisive influ-
ence on the accuracy of sawing.
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Fig. 2. Reasons for occurrence of lateral forces during sawing: a — out-of-
squareness of the front face of teeth to the saw blade; b — asymmetry of teeth
broadening; ¢ — installation inaccuracy of the saws in the horizontal position;
d — installation inaccuracy of the saws in the vertical position and movement
inaccuracy of the saws; e — inaccuracy in feeding the sawing material

Reducing the influence of lateral force on the accuracy of sawing by classical
methods, in frame sawing and band sawing machines, is practically impossible [20].
It should be noted that the stretching line of the saw with a force F is characterized
by an eccentricity Z, which is always less than Z . Calculations using the finite
element method (FEM) [4] show that in real operating sawing devices the value
of Z,.. < 0.2b, otherwise the back edge of the saw loses stability [3], which leads
to saw wandering and increased (unallowable) thickness variation of lumber with
simultaneous overheating of the tool.

However, high accuracy with simultaneous increase of productivity of sawing
by group (battery) method can be achieved under the condition when Z > 0.5b + A,
(where 4, is the height of the tooth of the saw blade). In this case, the lateral force, as
perturbing, is beyond the point of application of the resultant force P,. In other words,
the line of the tensile force of the blade must be in front of its teeth, which corresponds
to the line of application of force, advancing the cutting blade along a given trajectory
at a speed of V. Thus, the condition of the working movement of the band saw blades
is provided in the negative feedback mode with the guarantee of the condition of its
necessary stability, which is the purpose of the study and further calculation.

Since the 1950s some developers and inventors of the sawmill equipment have
found solutions of the above issue in the creation of the saw block (Fig. 3) with circu-
lar translational motion of saw blades [1, 2, 5-7, 16, 19]. The issue of development,
manufacture and testing of the mentioned equipment has quite long history and engi-
neers and woodworkers realizing the prospects of such a design tried to recreate this
in practice. As it turned out, this is not a simple design scheme [11-13]. Attempts to
create it ended in failure without the necessary scientific support. It should be said
that the problem of transmission of circular translational motion in the mechanism of
such saw block (Fig. 3) with the help of elements with unidirectional stiffness (saw
blades) does not have a strict mathematical solution.
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Objects and methods of research

Therefore, the most important, in the development of the saw block of the new
machine, was the determination of a significant spectrum of frequencies of natural
and parametric oscillations of the saw blades. Previously, these frequencies could not
be analytically found to the full extent and, respectively, the tuning out the machine
operating frequencies of the possible oscillation frequencies of saw blades could not
be carried out. It must be reiterated that, owing to the novelty, complexity of tasks
and scientific intensity of the problem, its solution is impossible without applying the
most modern numerical calculation methods. Among them — FEM, modern software
products of NX and ANSYS, as well as the original software.

One of such methods, which allowed to reduce the influence of lateral force, is
determination of stability of the plane form of bending by the Euler’s method.

The solution of this urgent problem, taking into account the above, was carried
out by the scientists and designers of the Bauman Moscow State Technical University
(Moscow, Russia) in the development of prototypes of a fundamentally new multi-
saw block with circular translational motion of the saw blades [3].

Results and discussion

On the schematic design of a multi-saw block.

The presented technical solution (Fig. 3) covered by patents for the invention
[5] and successfully passed out the preliminary international patent examination
according to the Patent Cooperation Treaty (PCT) system (PCT/RU, 99/00102 from
08.06.2000).

Fig. 3. Saw block with circular trans-
lational motion of the blades: 7 — saw
blades; 2 — the upper hinge joint with
the elements of movable fixation of
the saw blade and correction mass;
3 — elastic elements; 4 — the lower
hinge joint with the clamping ele-
ments of the saw blades and correc-
tion mass; 5 — side structure, 6 — pul-
ley of the lower shaft of the saw block;
7 — lower shaft; 8 — top (eccentric);
9 — bearing supports of the shafts; 70
— upper shaft

The central link of the saw block is a dynamically balanced saw module shown
in Fig. 4a. Dimensional and mass characteristics of all six saw modules of the saw
block are identical. Correction masses 8§ and 9 placed in the hinge joints / and 5
minimize the negative bending moments in the saw blade 4 arising from the rotation
of the shafts /0 and /1 of the saw block. Fastening of a blade (blades) is carried out
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by the fasteners 6 and 7, and also by the fingers 2 and the elastic elements 3. In this
case, up to 3 and more blades can be simultaneously installed in each saw module.
The corresponding angular arrangement of the saw modules, relative to each other on
the shafts /0 and /7 of the saw block (Fig. 3, positions 7 and /0) provides dynamic
balancing of inertial forces of the whole saw block. Thus, the force influencing the
bearing supports of the shafts 9 and the side structures 5 (Fig. 3) arises only from the
weight of the saw block and the tension forces () of the blades.
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Fig. 4. The saw module of the saw block with circular translational motion of the blades:
a — angular position of the saw module with the parameter ¥ (angle of rotation of the tops in
relation to the point O, of the shafts of the saw module); b — the scheme of the acting forces
in the saw module when it rotates with a frequency ®; / —upper hinge; 2 — finger; 3 — elastic
element; 4 — blade; 5 — lower hinge; 6 and 7 — fasteners; 8§ — correction mass of the lower
hinge joint; 9 — correction mass of the upper hinge joint; /0 — lower shaft; // — upper shaft;
12 —bearing; 13 — lower top and upper top (eccentrics) (¢ — distributed load of inertial forces
of the blade)
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The main role in ensuring the dynamic stability of the blades as part of the saw
module is performed by the correction masses of the upper and lower hinges. During
the rotational movement of the saw module, the inertial forces of the correction masses
F, and F; (Fig. 4b) relative to the points of rotation of the hinge joints O, balance the
inertial forces F, and F arising in the saw blade, which ensures the preservation of
the geometry of the saw blade. In this case, the points of the reduced masses of the
hinges with the elements of fasteners of the saw blades without correction masses are
also at points O, (O, — the axis of rotation of the bearings /2.

We consider the kinematics and dynamics of the saw module in order to cal-
culate and ensure the working motion of the blades of saw modules in the negative
feedback mode.

The following conditions are accepted. The lower and upper eccentrics (tops)
13 with the O, centres are rigidly connected with the lower and upper shafts. The
blade is rigidly connected with the fastening nodes of the upper and lower hinges.
The length of the blade is represented by the value L with the mass m,,. The distance
from the centre O, to the eccentrics of shafts (point O,) is equal to the eccentricity of
rotation of the saw modules e, where O, is the axis of rotation of the saw block.

When considering the kinematics of the system (saw module), the hypothesis
of small deformation is accepted, and the considered saw module is considered ab-
solutely rigid. The lower eccentric /3 rotates around the axis of the lower shaft with
a constant angular velocity ®. The movement from the lower shaft is transmitted
directly through the blade to the upper shaft /7, at the angles of rotation of the eccen-
trics within 90° <W¥ > 270°, i.e. within the angles of working motion when cutting.
The saw module performs a so-called circular translational motion, in which all its
points move along similar trajectories with equal speeds and accelerations. The in-
ertial forces ¢ of the blade are represented by two components given at the points 4
and B.

To ensure the required stiffness, the blade is pre-stretched by the force F ap-
plied by the shafts with eccentricity e in relation to the centres of rotation of the ec-
centrics, as well as eccentricity Z,,,, applied by the eccentrics in relation to the central
axis of the blade (Fig. 4b). Thus, in the extreme positions of the saw module, during
its rotation, the values of the eccentricities of the blade tension Z change. At ¥ = 0°,
the total eccentricity Z = Z,, — e, and at ¥ = 180°, the total eccentricity Z = Z,, + e.

Analytical solution.

Since the bending moment M. = FXZ acts on the blade, the left-most position
of the saw module at ¥ = 180° is adopted, when considering the conditions of
maintaining the flat shape of the blade (when the value of M. is maximum).

In order to determine the limit values of the saw module total eccentricity Z
limited by the loss of stability of the blade under the influence of moments of inertia
of all its parts and the tension force F, the analysis of the dependence of Z on the
factors stabilizing and ensuring the stability of the blade.

In accordance with the condition of maintaining the flat shape of the saw blade,
which is under the influence of extracentral stretching [1], the maximum (critical)
moment of M, is determined:

M, =/t (EJGJ)"", (1)
where E — the modulus of elasticity, with G = E/2(1 + ), u=0.3; EJ = E[*b 5 ] - the
stiffness of the blade to bend in a direction perpendicular to the plane of action of
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external moments; GJ, = [E/2(1+p)] Bh*h — torsional stiffness, p = 0.33 — a function
of the ratio b/h, b — the width of the blade, / — the thickness of the blade; J, = p/°.

Then:

M, =7/t {E[W*b/12] [E/2(1 + w)IBA*b} 2. )

For a blade (plate) with the pinched ends, the preservation of the geometry can
be provided under the following condition 2M,, > XM, where XM, — the sum of
the moments of the acting inertial forces in the saw module when it rotates with an
angular velocity .

Let’s consider the interaction of forces and moments for the upper part of the
saw module (Fig. 4b), limited to half the free length of the blade (0.5L). For the upper
part of the saw module the total bending moment of the blade is determined by the
dependence:

M =M, — M, — Mbcmp + M, 3)
where M,_,, — moment of inertia of the upper corrective mass, M, ,, = m,e®’L,; m, —
the value of the upper correction mass, which provides balancing - of the upper part
of the free length of the saw blade L; e — eccentricity of circular translational motion
of the saw module; ® — rotation frequency of the saw module; L, — value of the shoul-
der of the acting force of inertia of the upper correction mass m, to the centre of the
bearing of the upper hinge joint (point O,); M, — the resulting moment of friction
from the tension force of the blade and the inertial forces of the upper hinge joint
changing in direction during rotational motion, M, = (m,ew’d /2 + F) f.; m,, — the
mass of the upper hinge joint taking into account the masses of the nodes of the mov-
able fastening of the blade and the correction mass m,; m, = (0.5m,e®* L,)/L, — from
the stabilization condition 2 of the free length of the blade; L, — value of the shoulder
of the acting inertia force of the upper half of the mass m, to the centre of the bearing
of the upper hinge joint (point O,); d, — the diameter of the bearing; F'— load on the
bearing from the blade tension force; f;, — reduced bearing friction coefficient; M,,,, —
moment of inertia forces is given top mass free length of the blade, stabilized by the
correction mass m,, My, = 0.5m ew’L,; m, — the mass of the free length of the blade;
M — the moment of tension of the blade, M, = F(Z,,, + e); Z,,, — maximum eccen-
tricity of the blade tension, which varies in time and depends on the spatial (angular)
location of the saw module.

It should be noted that the centre of mass of the upper hinge, taking into ac-
count the fastening unit of the movable fixation of the blade, is located in the centre
of the bearing of the upper hinge joint (point O,).

Determination of dimensional and weight parameters of the saw module
ensuring the preservation of the geometry of the blade was carried out under the
condition of equilibrium of the moments of forces for the upper part of the saw
module:

ax

Mcr = F(Z + e) - Mbcm - Mr' (4)

At the same time, the values of the friction moments of the upper and lower

hinge joints differ due to the difference in the values of their masses. For the purpose
of simplification of calculations it is offered to consider in calculations M,, value as

M, = [(m,—m,g)g '4en’ , dj2 + FIf,, )

xop “p
where m,y, — the mass of the lower hinge joint taking into account the masses of
the blade attachment units and the correction mass m,; n,,, — acceptable speed
(2 500 min ™), previously entered into the formula for determining M, n,,, = 41.66 s7'.

cr Fxop
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It is necessary to take into account the limitation of rotation speeds of saw
modules of 3 000 min!, since the maximum operating frequency of the selected
bearings with grease does not exceed 3000 min! (bearing No. 92124, GOST 3478-79,
durability 15 000-20 000 hours).

Based on the condition:

F(Zmax +€) - (M - Mrb) =M,

crs and (M - Mrb) =A Mr’

m m

then,
Lo = (M, — Fe + AM,)/F, (6)
which corresponds to:
Z...=(M,+AM)/F —e.
The calculations determining the dependence of the maximum eccentricity
of the saw blade tension on the value of its tension force are carried out. The results

of the calculations of the adopted design of the saw module are presented in the
table.

Values of the maximum eccentricity of the saw blade tension depending
on the value of its tension force

I Z..x at various values of ', N
500 550 600 700 750 800 900
0.25m 0.100 0.091 0.081 0.060 0.059 0.054 0.045
0.35m 0.066 0.056 0.050 0.039 0.034 0,030 0.024

The values m, and m,, as well as L, and L,, can be variable, and their
interdependencies are determined by arithmetic operations from the equilibrium
condition of the dynamic system (saw module, Fig. 4b), where m, — the value of the
lower correction mass of stabilization 2 of the free part of the saw blade.

Since Lg0.5m, = L;0.5m,, and L,0.5 m,= L,0.5m,, it is possible to determine the
value of the correcting mass of the lower part of the saw module as:

my =mLyLy(Ls L)~

The analysis of the results of the calculations for ensuring the elimination of
the influence of the lateral force on the saw blade with the condition of the working
movement of the band saw blades in the negative feedback mode showed for this
design of saw modules the necessity of the following conditions:

the tension force of the blade is provided within F = 500...800 N at the free
length of the blade L = 0.25 m, the width of the supporting structure of the saw
b = 80 mm, the thickness S = 1.4...1.5 mm and the height of the teeth 4, =15 mm.

the tension force of the blade with the free length of the blade L = 0.35 m
should be in the range of 500...550 N.

the rigidity and stability of the blades allows to use of blades made of band.

Conclusion

As it was shown by preliminary calculations, the increase in the daily
productivity of the machine with a circular translational motion of the blades (model
M2005) in comparison with saw frames increases by 2—4 times; in comparison with
band saw equipment of any class by 3—6 times; in comparison with the circular saw
equipment (for small and medium enterprises) by 2—4 times.
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Analyzing the design scheme and the dynamics of the saw modules, it is
possible to note a number of advantages of the multi-saw unit presented as part
of the machine. The simplicity and reliability of the design allows us to hope for
high functional characteristics, among which we should highlight the following:
increasing the accuracy of sawn products due to the rigidity of short blades, increasing
productivity, improving the quality of the treated surfaces, as well as reducing energy
consumption, relatively light weight and dynamic balance of the main units with
increased mobility of equipment and the absence of a massive foundation.

It should be said that thanks to the inventions of the scientists of BMSTU
(Moscow) and the recommendations of scientists of NArFU (Arkhangelsk), a
fundamentally new scheme of positioning of the saw frame blades without the direct
participation of the machine operator in the program control mode was developed.
The design of the saw block, shown in Fig. 3, allows its modernization by introducing
electromechanical drives for provision software control (robot mode) of the sawing
process in order to increase the utilization rate of business wood and reduce labor
costs.

At present, the design documentation of the letter “O” has been corrected and
prepared for the serial production of the basic model of a multi-saw machine with a
circular translational motion of the blades.
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PEIIEHWE 3AJTAUY CHUKEHU S BIUSHUA BOKOBOW CUJIBI
HA YCTOMYHUBOCTH MAJHbHOI'O MOJIOTHA
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ToYHOCTH TOJIIIMHBI IMAUJIOMaTCpralioB ABIACTCA OJHUM U3 CaAMbIX Ba’KHBIX ToKa3aTesiey mu-
nenus. OHa HEPA3PBIBHO CBA3aHa C obecreueHuEM yCTOfI‘{I/IBOCTPI ITHJIBI B TIJIOCKOCTH €€ HaH-
OOJIBIIICH JKECTKOCTH. HCJII) HCCICA0BAHUA — YCTPAHCHNUE BIIUSHUA OOKOBOI CHJIBI HA TMJIBHOE
TIOJIOTHO U PAasHOTOJIIUHHOCTDH IOJYyYa€MOro nmujioMarepuasia. Knaccnaeckumm MCTOJaMH,
TPy paMHOM IMUJICHUU U MUJICHUHN Ha JICHTOYHONMJIBHBIX CTaHKaX, 3aJla4a YCTPpaHCHUS BJIN-
SIHUSI OOKOBOM CHIIBI OTHOCHUTCS K KOHCTPYKTUBHOMY PEIICHUIO B COBOKYIMHOCTH C aHAaJIN-
THYCCKHUM. H03TOMy BaXXHO IIpH pa3pa60TI<e HOBOI'0 CTaHKa BBIABUTH HAJIUYUC OIPOMHOIO
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CIIEKTpPa YacTOT COOCTBEHHBIX M ITAPAMETPHUYECKHUX KOJICOaHHUH MUIIBHBIX MOJIOTEeH. Panee aTn
YacTOThI HE MOIVIM OBITh HAal/IeHBbl AHAJMTUYECKU B MOJHOM 00bEME M, COOTBETCTBEHHO, HE
Morv1a OBITh OCYIIECTBJIEHA OTCTPOWKa pabOYMX YacTOT CTaHKa OT BO3MOXKHBIX 4acTOT KO-
neGaHni MHIIBHBIX MOJIOTEH. B crily CIOKHOCTH M HAYKOEMKOCTH PEIICHHE ATOW MPOOIeMBI
HEBO3MO)KHO 03 IIPUMEHEHUsI COBPEMEHHBIX YHCIICHHBIX METOJI0B pacyera. K HUM OoTHOCAT-
CsI: METO/l KOHEUHBIX 3JIEMEHTOB, IporpaMMHble npoaykTel NX u ANSYS u npyrue opuru-
HaJIbHBIE TIporpamMMbl. OIHUM M3 METOJIOB, KOTOPBIN MO3BOJISIET CHU3UTD BIMSHUE OOKOBOI
CHJIBI, SIBJISICTCSI OTIPENICIICHUE KYCTOMYMBOCTH IUTOCKOH (popMmbl u3ruba mo JI. Ditnepy». Tex-
HUYECKOE PEIlICHNE, TPEJCTABICHHOE MPUHIMITHAILHO HOBBIM ITHIIBHBIM OJIOKOM C KPYTOBBIM
MOCTYNATEeIbHBIM JABHKEHHEM IT0JIOTCH, 3HAUUTEIBHO CHUKACT BIMSHHE OOKOBOH CHIIBI Ha
TOYHOCTH ITHJICHHS B COBOKYITHOCTH C PSIZIOM MHBIX 10CTOMHCTB. OZJHOBPEMEHHO C 9THM pe-
aeTcs 3aja4a 00ecreyeHns TMHAMUUECKOH YCTOWYMBOCTH TOJIOTEH KakK MPH MUWJICHUH, TaK
U B peXHME XOJ0CTOro X0z1a. HeoOXoanMo OTMETHTh, Y4TO NPH KPyrOBOM MOCTYIATEILHOM
JIBIDKCHUH OOKOBBIE PEXKYIINE KPOMKH 3yObEB MCHBITHIBAIOT 3HAKOIIEPEMEHHYIO HarpysKy,
CKOOJISI 110 IOBEPXHOCTH mpormia. [109ToMy K MPOYHOCTHBIM XapaKTEPUCTHKAM PEXYILEro
aNIeMeHTa 3y0a MpeIbsIBISIOTCS MTOBBIILICHHBIE TpeOoBaHus. [ cCOXpaHEHUs EIOCTHOCTH
YTOJIKOB KOHYMKOB 3yObeB OBUTH CKOPPEKTUPOBAHBI YIIIBI MX 3a0cTpenus. [IpoBeneHo uccie-
JIOBaHHE BO3MOKHOCTH YIPOUYHEHHSI OOKOBBIX PEKYIINX KPOMOK 3yObEB MUIIBHBIX MOJOTEH,
W3TOTOBJICHHBIX M3 CTaJIeH Pa3IMYHBIX MapoK. B Xo/e n3y4eHust Mpu4nH H3HOCa U KOPPO3UH
9JIEMEHTOB MTUJIBHOTO MOJYJISl M ero paboueil yacTH (3yObeB ITOJOTHA) MPHHATO PEIICHUE O
CHa0XeHUH 3yObEeB TBEP/IBIM CIUIABOM THIA «CTEITUTY». OHAKO ATO TpeOyeT ITPOBEACHUS J10-
TIOJTHUTEJBHBIX HATYPHBIX UCTIbITaHui. [IpeaBapuTebHbIe pacyeTsl MOKa3aly, YTO CyTOUHAs
MIPOM3BOJIUTEIEHOCTh CTAHKA C KPYTOBBIM MOCTYIATEIbHBIM JABHKEHHEM ITOJIOTEH (MOJIEIb
M2005) o cpaBHEHUIO C JECONUIBHBIMU paMaMU yBEIMUUBaeTCsl B 2—4 pasa, ¢ JIGHTOYHO-
MMUIBHBIM 000pY/I0BaHHEM JIF000T0 Kilacca — B 3—6 pas, ¢ KpyIIONHIbHBIM 00OpYJOBaHHU-
eM (I MajJbIX U CPEJHMX NMPEANpHATHI) — B 2—4 paza. AHAIN3 KOHCTPYKTHBHOW CXEMBI
MHOTOIMJIBHOTO OJIOKA M IMHAMUKH JIBUOKEHHST THIIBHBIX MOJYJICH BBISIBUII PSiJl TOCTOMHCTB.
[Ipocrora 1 HafEKHOCTH KOHCTPYKLIUH TIO3BOJISIET HA/ICSTHCSl HA BEICOKHE (DYHKIIMOHAIIBHBIE
XapaKTEePUCTUKH, CPEIN KOTOPBIX CIIENYeT 0CO00 OTMETHTh POCT IPON3BOAUTEIHLHOCTH 000-
PYZOBaHMsI, OBBIIICHHE TOYHOCTH MHUIONPOAYKIMU 33 CUET )KECTKOCTH KOPOTKHX TTOJIOTEH,
yIIydIIeHHEe KauecTBa 00pabOTaHHBIX TOBEPXHOCTEH MMIIOMATEPHaIOB, CHU)KEHHE SHEPromo-
TpeOJIeHUs], OTHOCUTEIBEHO MaJlblii BeC, TMHaAMHUYECKYI0 cOaJlaHCHPOBaHHOCTh OCHOBHBIX Y3-
JIOB ITPY NMOBBIIIIEHHOH MOOMIIBHOCTH 000PY/I0BaHHS U OTCYTCTBUHM MaCCHBHOTO (DyHaMEHTA.
/s wumuposanus: Blokhin M.A., Podlesny D.A., Rodionov O.A. Solving the Problem of
Reducing the Influence of Lateral Force on the Saw Blade Stability // U3B. By30B. JlecH.
xypH. 2020. Ne 2. C.118-128. DOI: 10.37482/0536-1036-2020-2-118-128
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