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ABSTRACT: In this paper, the influence of dynamic loads that cause dynamic
reactions in the upper shaft supports of big band saw machines is investigated.
These loads are created by the dynamic forces and moments that occur in oper-
ating mode, as well as by the kinematic and mass characteristics of the rotating
disk. Expressions for calculation of the dynamic reactions caused by the ex-
ternal load are obtained, as well as expressions for calculation of the dynamic
reactions due to the change of the kinematic and mass characteristics of the
leading wheel. With the help of these expressions, final expressions to calcu-
late the full dynamic reactions in the bearing supports are obtained. Using the
obtained analytical expressions, planar and spatial diagrams are constructed,
which show the change of the full dynamic reactions when changing different
parameters.

KEY WORDS: band saw machines, external load, normal and cutting forces,
kinematics and mass characteristics, dynamic reactions.

1 INTRODUCTION

The band saw machines are a certain class of woodworking machines for longitu-
dinal, cross or curvilinear sawing. They are used for sawing logs, boards, slabs,
prisms, details etc. These machines saw the workpiece through a band saw blade and
two leading wheels. According to the diameters of the two wheels and the width of
the band saw blade, band saw machines are divided into three groups: ordinary band
saw machines, deal band saw machines and log band saw machines or big band saw
machines.

In this work, the full dynamic reactions in the bearing supports of big band saw
machines are analyzed. These reactions are caused by both the external load and
the kinematic and mass characteristics of the rotating disk. Research related to the
determination of the external loads that form the dynamic reactions in main links
of some classes of woodworking machines are published in the technical literature
[1–6].
∗Corresponding author e-mail: boicho marinoff@yahoo.co.uk

mailto:boicho_marinoff@yahoo.co.uk


Boycho Marinov 489

The purpose of this study is to obtain expressions for calculating the full dynamic
reactions in the bearing supports of the upper leading wheel. In order to achieve this
purpose, the following main tasks must be fulfilled:

• obtaining expressions for calculating the dynamic reactions due to the external
load;

• obtaining expressions for calculating the dynamic reactions due to the kine-
matic and mass characteristics of the rotating disk;

• obtaining expressions for calculating the full dynamic reactions in the bearing
supports of the upper shaft and drawing planar and spatial diagrams that show
the dependence of these reactions on different parameters.

2 EXPOSE

To solve the problems posed, a scheme of the cutting mechanism of the band saw
machine is presented. The dynamic models are also presented. These models are
used to determine the dynamic reactions caused by external loads and the kinematic
and mass characteristics of the rotating disk.

2.1 SCHEME OF THE CUTTING MECHANISM

The scheme of the cutting mechanism is shown in Fig. 1 [7, 8].

The purpose of this study is to obtain expressions for calculating the full 

dynamic reactions in the bearing supports of the upper leading wheel. In order to 

achieve this purpose, the following main tasks must be fulfilled: 

 obtaining expressions for calculating the dynamic reactions due to the 

external load;  

 obtaining expressions for calculating the dynamic reactions due to the 

kinematic and mass characteristics of the rotating disk; 

 obtaining expressions for calculating the full dynamic reactions in the 

bearing supports of the upper shaft and drawing planar and spatial diagrams 

that show the dependence of these reactions on different parameters. 

 

2. Expose 
To solve the problems posed, a scheme of the cutting mechanism of the band 

saw machine is presented. The dynamic models are also presented. These models are 

used to determine the dynamic reactions caused by external loads and the kinematic 

and mass characteristics of the rotating disk. 

 

2.1. Scheme of the cutting mechanism 

 The scheme of the cutting mechanism is shown in Fig.1[7, 8]. 

 
Fig. 1. Cutting mechanism 
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Fig. 1: Cutting mechanism.
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The following symbols are defined: 1 – main shaft; 2 and 5 – belt pulleys; 3 and
4 – leading wheels; A – band saw blade, and 6 – upper shaft.

2.2 DYNAMIC MODEL

Figure 2 shows the dynamic model when the upper leading wheel is mounted at the
end of the upper shaft.

 The following symbols are defined: 1-main shaft, 2 and 5-belt pulleys, 3 and 

4-leading wheels, A – band saw blade, and 6-upper shaft. 

 

2.2. Dynamic model 

 Fig. 2 shows the dynamic model when the upper leading wheel is mounted at 

the end of the upper shaft. 

 
 

Fig. 2. Dynamic model 

 

The following coordinate systems are used to obtain expressions for 

calculating the full dynamic reactions [9]: 

 fixed coordinate system xyzO4  and moving coordinate system 1114 zyxO . In 

the initial moment the axes of the two coordinate systems coincide;  

 coordinate system '''4 zyxC , whose axes are parallel to the axes of the 

moving coordinate system; 

 coordinate system 4C . The axes of this coordinate system are principal 

axes of inertia.  

The linear and angular deviations e  and   are also shown in the figure as 

44COe   and   is the angle between the axes  and .z  

2.3. Dynamic reactions caused by external load 

We consider the external forces that load the leading wheel 4. These forces are 

shown in Fig. 3. 
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Fig. 2: Dynamic model.

The following coordinate systems are used to obtain expressions for calculating
the full dynamic reactions [9]:

• fixed coordinate system O4xyz and moving coordinate system O4x1y1z1. In
the initial moment the axes of the two coordinate systems coincide;

• coordinate system C4x
′y′z′, whose axes are parallel to the axes of the moving

coordinate system;

• coordinate system C4ξης . The axes of this coordinate system are principal
axes of inertia.

The linear and angular deviations e and α are also shown in the figure as e = O4C4

and α is the angle between the axes ζand z.

2.3 DYNAMIC REACTIONS CAUSED BY EXTERNAL LOAD

We consider the external forces that load the leading wheel 4. These forces are shown
in Fig. 3.
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Fig. 3. External load on the leading wheel 

 

The leading wheel rotates with a constant angular velocity   and describes an 

angle t  . The tensile forces in the band saw blade are denoted by 
eF4 . 

Difference expressions for calculating this force are presented in the technical 

literature. An appropriate formula for its calculation is written below [7].  
 

(1)     VNF c

e /5.14  ,  
 

where cN  is the cutting power and V is the cutting speed.   

The weight of the leading wheel is denoted by 
eG4  and can be calculated from 

a formula known in literature [10, 11]. 
 

(2)    gmGe

44  , 
 

where 
4m is the mass of the leading wheel 4 and g  is the acceleration of gravity.  

 The force 
eR4  is transmitted from band saw blade to the leading wheel. This 

force can be calculated with sufficient accuracy from the next dependence [7].  
 

(3)      
2

4




RR
R

n

be
, 

 

where R  is the total resistance force. This force is calculated for each individual 

case. 
n

bR  is the normal force loading the workpiece. This force can be calculated from 

the expression below, in which the cutting force 


bP  participates. [7, 12].  
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Fig. 3: External load on the leading wheel.

The leading wheel rotates with a constant angular velocity ω and describes an
angle φ = ωt. The tensile forces in the band saw blade are denoted by F e4 . Difference
expressions for calculating this force are presented in the technical literature. An
appropriate formula for its calculation is written below [7].

(1) F e4 = 1.5Nc/V ,

where Nc is the cutting power and V is the cutting speed.
The weight of the leading wheel is denoted by Ge4 and can be calculated from a

formula known in literature [10, 11].

(2) Ge4 = m4g ,

where m4 is the mass of the leading wheel 4 and g is the acceleration of gravity.
The force Re4 is transmitted from band saw blade to the leading wheel. This force

can be calculated with sufficient accuracy from the next dependence [7]

(3) Re4 =
Rnb +RΣ

2
,

where RΣ is the total resistance force. This force is calculated for each individual
case. Rnb is the normal force loading the workpiece. This force can be calculated
from the expression below, in which the cutting force P τb participates [7, 12]

(4) Rnb = mP τb = m
K∆(λ)bHu

V
,

whereH is the thickness of the workpiece, u is the feeding speed, b is the width of the
cutter, m is a coefficient that changes within the following limits 0 ≤ m ≤ 1. K∆(λ)



492 Analytical and Numerical Determination of the Full Dynamic Reactions in ...

is the specific work of the cutting. It is determined from the next expressions [13]

(5) K∆ = k +
aρp

uz∆
+
α∆H

b
, Kλ = k +

aρps

buzλ
+
αλH

b
.

The symbol α∆(λ) is the friction intensity of the shavings on the sawing walls, as α∆

is used for swage-set teeth and αλ – for part-set teeth. aρ is a coefficient of the blunt
teeth, s is a thickness of the band saw blades. k is the fictitious pressure on the front
side of the teeth and p is the fictitious specific force on the back side of the teeth. The
feeding of one tooth is marked with uz∆, uzλ.

To determine the dynamic reactions, we first determine the load on the upper
shaft of the band saw machine. For this purpose, we reduce the forces that load the
leading wheel to the axis of rotation of the upper shaft. Figure 4 shows the forces and
moments that load the shaft and cause the dynamic reactions in the bearing supports.
These reactions are also shown.

(4)    ,
)(

V

ubHK
mmPR b

n

b

 
  

 

where H is the thickness of the workpiece, u is the feeding speed, b is the width 

of the cutter. m is a coefficient that changes within the following limits 10 m . 

)(K is the specific work of the cutting. It is determined from the next expressions 

[13]. 
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The symbol )(  is the friction intensity of the shavings on the sawing walls, 

as 
  is used for swage-set teeth and  - for part-set teeth. a  is a coefficient of 

the blunt teeth, s is a thickness of the band saw blades. k is the fictitious pressure 

on the front side of the teeth and p  is the fictitious specific force on the back side of 

the teeth. The feeding of one tooth is marked with zz uu , . 

To determine the dynamic reactions, we first determine the load on the upper 

shaft of the band saw machine. For this purpose, we reduce the forces that load the 

leading wheel to the axis of rotation of the upper shaft. Fig. 4 shows the forces and 

moments that load the shaft and cause the dynamic reactions in the bearing supports. 

These reactions are also shown.  
 

 

Fig. 4.  Loading the upper shaft  
 

 

 

  

 

 

 

 

 

 

 

 
 

   

  

 

 

 

Fig. 4: Loading the upper shaft.

The force Re4z is calculated from the following expression:

(6) Re4z = Re4 cosα .

This force creates the following moments relative to the axes x, y and z.

M e
R4x =

1

2

(mK∆(λ)bHu

V
+RΣ

)
e cosα sinωt ,

M e
R4y =

1

2

(mK∆(λ)bHu

V
+RΣ

)
cosα (r4 + e cosωt) ,

M e
R4z = 0 .

(7)
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The weight of the leading wheel Ge4 creates moments relative to the axes x, y and
z presented below:

M e
G4x = m4ge sinα ,

M e
G4y = 0 ,

M e
G4z = m4ge cosα cosωt .

(8)

Dynamic reactions can be determined from the equilibrium conditions. From
these conditions, we obtain the corresponding equations in which the support reac-
tions participate.

Re4z −Ke
z = 0 ,

M e
G4x +M e

R4x +Ge4a2 + 2F e4a2 − Leyb2 = 0 ,

M e
G4x +M e

R4x +Ge4(a2 + b2) + 2F e4 (a2 + b2) +Ke
yb2 = 0 ,

−M e
R4y + Lexb2 = 0 ,

−M e
R4y −Ke

xb2 = 0 .

(9)

After performing some substitutions, we get the expressions for the dynamic re-
actions caused by the external load in a final form. These expressions are presented
below:

Ke
z =

(mK∆(λ)bHu

V
+RΣ

)cosα
2

,

Ley =
m4g

b2
(a2 + e sinα) +

3Nca2

b2V

+
1

2b2

(mK∆(λ)bHu

V
+RΣ

)
e cosα sinωt ,

Ke
y = −m4g

b2
(a2 + b2 + e sinα)− 3Nc(a2 + b2)

b2V

− 1

2b2

(mK∆(λ)bHu

V
+RΣ

)
e cosα sinωt ,

Lex =
r4

2b2

(mK∆(λ)bHu

V
+RΣ

)
cosα

+
1

2b2

(mK∆(λ)bHu

V
+RΣ

)
e cosα cosωt ,

Ke
x = − r4

2b2

(mK∆(λ)bHu

V
+RΣ

)
cosα

− 1

2b2

(mK∆(λ)bHu

V
+RΣ

)
e cosα cosωt .

(10)
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2.4 DYNAMIC REACTIONS CAUSED BY THE KINEMATIC AND

MASS CHARACTERISTICS OF THE ROTATING DISK

To determine the dynamic reactions caused by the kinematic and mass characteristics
of the leading wheel, we use the dynamic model, shown in Fig. 5.
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2.4. Dynamic reactions caused by the kinematic and mass characteristics of 

the rotating disk 

To determine the dynamic reactions caused by the kinematic and mass 

characteristics of the leading wheel, we use the dynamic model, shown in Fig. 5.  
 

 
Fig. 5. Dynamic model  

 
Dynamic reactions can be determined by the following equations [10]: 

 

 

 

 

  

 

 

 

  

 

 

 

 

    

 

  

Fig. 5: Dynamic model.

Dynamic reactions can be determined by the following equations [10]:

m4

(
−εy(0)

C4
− ω2x

(0)
C4

)
= Ki

x(0) + Lix(0) ,

m4

(
εx

(0)
C4
− ω2y

(0)
C4

)
= Ki

y(0) + Liy(0) ,

−εJ (0)
xz + ω2J (0)

yz = −Ki
y(0)a2 − Liy(0)(a2 + b2) ,

−εJ (0)
yz − ω2J (0)

xz = Ki
x(0)a2 + Lix(0)(a2 + b2) .

(11)

The following symbols are used: x(0)
C4

and y(0)
C4

are the coordinates of the center of
mass C4 in the initial moment. The centrifugal moments of the leading wheel about
axes x, z and y, z in the initial moment are denoted by J (0)

xz and J (0)
yz .

We consider motion with constant angular velocity, i.e., ω = const, ε = 0, where
ε is the angular acceleration. In this case, the dynamic reactions are constant with
respect to the moving coordinate system. These reactions change about the fixed
coordinate system depending on the change in the angle φ. We can determine their
sizes to an arbitrary position. Therefore, we choose the initial position when φ = 0.
For this position, the axes of the fixed coordinate system O4xyz and the moving
coordinate system O4x1y1z1 coincide. In this case, the coordinates of the centre of
mass C4 are calculated by the following expressions:

(12) x
(0)
C4

= e cosα , y
(0)
C4

= 0 , z
(0)
C4

= −e sinα .
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The centrifugal moments J (0)
xz and J (0)

yz for the initial position (φ = 0) can be
calculated using the Huygens-Steiner theorem [10, 11].

J (0)
xz = J

(0)
x′z′ +m4x

(0)
C4
z

(0)
C4
,

J (0)
yz = J

(0)
y′z′ +m4y

(0)
C4
z

(0)
C4
,

(13)

where J (0)
x′z′ and J (0)

y′z′ are the centrifugal moments relative to the respective axes of
the coordinate system C4x

′y′z′. After corresponding transformations, we get expres-
sions about the centrifugal moments in final form

J (0)
xz =

1

2

(
Jξ − Jζ −m4e

2
)
sin 2α ,

J (0)
yz = 0 ,

(14)

where Jξ and Jζ are the mass moments of inertia of the rotating disk toward axes ξ
and ζ.

After the explanations made above, we can write the expressions (11) in the fol-
lowing form:

−m4ω
2e cosα = Ki

x(0) + Lix(0) ,

0 = Ki
y(0) + Liy(0) ,

0 = −Ki
y(0)a2 − Liy(0)(a2 + b2) ,

−ω
2

2

(
Jξ − Jζ −m4e

2
)
sin 2α = Ki

x(0)a2 + Lix(0)(a2 + b2) .

(15)

From these expressions, we obtain the expressions for the dynamic reactions for
the initial position (φ = 0) in the final form

Ki
x(0) = −

ω2

b2

[
(a2 + b2 + e sinα)m4e cosα−

1

2
(Jξ − Jζ) sin 2α

]
,

Lix(0) =
ω2

b2

[
(a2 + e sinα)m4e cosα−

1

2
(Jξ − Jζ) sin 2α

]
,

Ki
y(0) = Liy(0) = 0 .

(16)

The dynamic reactions for an arbitrary position (φ 6= 0) can be determined from the
following dependencies:

Ki
x = Ki

x(0) cosωt , Ki
y = Ki

x(0) sinωt ,

Lix = Lix(0) cosωt , Liy = Lix(0) sinωt .
(17)

We can write the expressions for the dynamic reactions in final form using the depen-
dencies (16) and (17).
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Ki
x = −ω

2

b2

[
(a2 + b2 + e sinα)m4e cosα−

1

2
(Jξ − Jζ) sin 2α

]
cosωt ,

Ki
y = −

ω2

b2

[
(a2 + b2 + e sinα)m4e cosα−

1

2
(Jξ − Jζ) sin 2α

]
sinωt ,

Lix =
ω2

b2

[
(a2 + e sinα)m4e cosα−

1

2
(Jξ − Jζ) sin 2α

]
cosωt ,

Liy =
ω2

b2

[
(a2 + e sinα)m4e cosα−

1

2
(Jξ − Jζ) sin 2α

]
sinωt .

(18)

2.5 FULL DYNAMIC REACTIONS

The full dynamic reactions can be calculated by using expressions (10) to calculate
the dynamic reactions caused by external loads and expressions (18) to calculate the
dynamic reactions caused by the kinematic and mass characteristics of the rotating
disk. We write these expressions in final form after appropriate transformations

Kx =− r4

2b2

(mK∆(λ)bHu

V
+RΣ

)
cosα

−
{ 1

2b2

(mK∆(λ)bHu

V
+RΣ

)
e cosα

+
ω2

b2

[
(a2+b2+e sinα)m4e cosα−

1

2
(Jξ − Jζ) sin 2α

]}
cosωt ,

Ky =−
m4g

b2
(a2+b2+e sinα)−

3Nc(a2+b2)

b2V

−
{ 1

2b2

(mK∆(λ)bHu

V
+RΣ

)
e cosα

+
ω2

b2

[
(a2+b2+e sinα)m4e cosα−

1

2
(Jξ−Jζ) sin 2α

]}
sinωt ,

Lx =
r4

2b2

(mK∆(λ)bHu

V
+RΣ

)
cosα

+
{ 1

2b2

(mK∆(λ)bHu

V
+RΣ

)
e cosα

+
ω2

b2

[
(a2+e sinα)m4e cosα−

1

2
(Jξ−Jζ) sin 2α

]}
cosωt ,

Ly =
m4g

b2
(a2 + e sinα) +

3Nca2

b2V
+
{ 1

2b2

(mK∆(λ)bHu

V
+RΣ

)
e cosα

+
ω2

b2

[
(a2 + e sinα)m4e cosα−

1

2
(Jξ − Jζ) sin 2α

]}
sinωt .

(19)
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3 NUMERICAL EXAMPLE

The results of the carried-out computer experiments are presented in Figs. 6 and
7. We use the following initial data [13–16]: ω = 56 s−1, e = {0 , 0.001} m,
α = {0 , 0.017} rad, a2 = 0.4 m, b2 = 0.8 m, m4 = 810 kg, Jξ = 171 kg m2, Jς =
336 kg m2, Nc = 43, 4 kW, V = 45 m/s, r4 = 0.8 m, s = 1.47 mm, b = 2.5 mm,
p = 9220 N/m, k = 35× 106 Pa, αλ = 245× 103 Pa, α∆ = 196× 103 Pa, m = 0.5,
H = 0.42 m, u = 0.5 m/s, uz∆ = 2.5 mm, K∆ = 80× 106 J/m3, RΣ = 2400 N.

3.1 PLANE DIAGRAMS

Figure 6 shows the plane diagrams of the full dynamic reactions Kx, Ky, Lx, Ly.

3. Numerical example 

 The results of the carried out computer experiments are presented in Figs. 6 

and 7. We use the following initial data [13-16]: 
 

,][56 1 s ,]}[001.0,0{ me  ,][}017.0,0{ rad ,][4.02 ma  ,][8.02 mb   

,][8104 kgm  ],[171 2kgmJ  ,][336 2kgmJ  ,][4,43 kWNc  ]/[45 smV  ,

][8.04 mr  , ][47.1 mms  , ][5.2 mmb  , ]/[9220 mNp  , ][10x35 6 Pak  ,

][10x245 3 Pa , ,][10x196 3 Pa 5.0m , ][42.0 mH  , ]/[5.0 smu  ,

,][5.2 mmuz  ,]/[10x80 36 mJK 
 .][2400 NR 

 
 

3.1. Plane diagrams 

Fig. 6 shows the plane diagrams of the full dynamic reactions yx KK , , yx LL ,  

 

 

 
Fig. 6. Plane diagrams of the full dynamic reactions yx KK , , yx LL ,  
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Fig. 6: Plane diagrams of the full dynamic reactions Kx, Ky, Lx, Ly.

3.2 SPATIAL DIAGRAM

Figure 7 shows the spatial diagrams of the full dynamic reactions Kx, Ky, Lx, Ly.
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3.2. Spatial diagram 

Fig. 7 shows the spatial diagrams of the full dynamic reactions
yx KK , , yx LL ,  
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Fig. 7: Spatial diagrams of the full dynamic reactions Kx, Ky, Lx, Ly.

4 ANALYSIS OF THE OBTAINED RESULTS

In this paper, analytical expressions for calculating the full dynamic reactions are
obtained. With the help of these expressions, plane and spatial diagrams are con-
structed, which show the change of these reactions when different parameters change.
The plane diagrams presented in Fig. 6 show how the dynamic reactions change as a
function of time t. These diagrams are constructed at different values of the two pa-
rameters e and α. We can establish that the angular deviations affect the magnitudes
of the reactions much more than the linear deviations. This fact can be used in the
design of new band saw machines. These diagrams also show that dynamic reactions
take on both positive and negative values. This is a very unfavorable operating mode
because it can lead to the so-called material fatigue phenomenon and, consequently,
to the destruction of the machine shaft.

The spatial diagrams presented in Fig. 7 show how the dynamic reactions change
when the two arguments change, i.e., when the time t and the angular velocity ω
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change. These diagrams are constructed when the linear and angular deviations as-
sume maximum values. We can find that as the angular velocity increases, the mag-
nitudes of the dynamic reactions also increase. This is due to the fact that in this case
the magnitudes of inertial forces and moments increase.

The obtained theoretical expressions can be used in different cases.

• Strength dimensioning or strength check of the upper shaft of the band saw
machine [17, 18];

For this purpose, the maximum equivalent stressess maxσe must be calculated using
the following dependence:

(20) maxσe =
maxMe

Wb
,

where Wb is the section modulus. maxMe is the maximum equivalent moment. This
moment is calculated using the obtained expressions for the full dynamic reactions.

The maximum equivalent tresses must be compared with the permissible stresses

(21) maxσe ≤ [σ] .

This expression can be used to make strength dimensioning when designing new
band saw machines or to perform a strength check for existing machines.

• Deformation check of the upper shaft of the band saw machine [17, 18];

The following inequalities are used in this case:

(22) fmax ≤ [f ] , fmax/lb ≤ [f/lb] ,

where [f ] is the admissible deflection and [f/lb] is the admissible relative deflection.
fmax is the maximum deflection. This deflection is calculated using the obtained
expressions for the full dynamic reactions.

The above inequalities can be used to make a deformation check when designing
new band saw machines or to perform a deformation check for existing machines.

• Study of the transverse vibrations and spatial deformations of the upper shaft;

In this case, the transverse vibrations of the shaft in two mutually perpendicular
planes can be investigated using the following expressions:

(23) xi(z, t) = Z1i(z) cosωt , yi(z, t) = Z2i(z) sinωt , (i = 1, 2).

The functions Z1i and Z2i can be determined using the analytical expressions ob-
tained in this article. With the help of the above expressions, the spatial deformations
of the upper shaft can also be determined.

• Optimal placement of the leading wheel and suitable disposal of the bearing
supports and achieving the minimum dimensions of the mechanical system.
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5 CONCLUSIONS

In this paper, the full dynamic reactions that occur in the bearing supports of big band
saw machines are analyzed. The main purpose of the research is formulated, as well
as the main tasks to be solved. A scheme of the cutting mechanism is presented for the
performance of these tasks. The corresponding dynamic models are also shown. In
order to fulfill the first main task formulated in the introductory part of the study, the
external forces that load the upper leading wheel are analyzed. These forces, as well
as the dynamic moments generated by them, are reduced by the axis of rotation. With
the help of the equilibrium conditions and the corresponding equations, expressions
for calculating the dynamic reactions caused by the external load are obtained.

To solve the second main task, the corresponding dynamic model is built. The
equations in which the dynamic reactions caused by the kinematic and mass char-
acteristics of the rotating disk participate are written. After corresponding transfor-
mations, expressions for calculation of the dynamic reactions in the initial position
(φ = 0) are obtained. From these expressions, dependencies for calculating the dy-
namic reactions for an arbitrary position (φ 6= 0) are obtained.

With the help of the obtained dependencies, the third main task is solved. These
dependencies are used to obtain expressions for calculating the full dynamic reactions
in the bearing supports of the upper leading wheel in final form. The corresponding
plane and spatial diagrams are drawn, which show how the respective dynamic reac-
tions change when different parameters change.

In conclusion, we can say that the obtained theoretical expressions and the drawn
diagrams can be used both in the design of new ban saw machines and in existing
machines to improve their safe and reliable operation.
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