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A large number of building and transporting machines with rotating platform have a carrying structure with radial axial 
bearings of big diameters. Application of such bearings demands certain conditions which have to be fulfilled by the bearing 
carriers which are, primarily, related to the rigidity of carrier members. The paper defines some influential parameters of 
bearing carriers which have domineering effects on preventing deflection of the supporting area of bearings. The values of 
relation between height and width of box-like cross section (coefficient k ) are defined, as well as relation between moments of 
inertia during bending and twisting of transverse and longitudinal beam of the carrier (coefficient ) in case of constant values 
of carrier deflection f and rigidity of longitudinal beam 2B . Also, theoretical dependence between the values of additional 
forces at support is defined in terms of change of distance between longitudinal beams of the carrier.
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1. INTRODUCTION

The carriers of radial axial bearings with big 
diameters are widely used in building and transporting 
machines with rotating platform. They represent carrying 
plane structures which have to fulfill certain conditions so 
that the bearings have proper and long operation. Since the 
cross sections of radial axial bearings are relatively small 
(their rigidity is small), their carriers have to possess rigidity 
which is able to prevent deflection of the area connected to 
the bearings. Leading manufacturers of radial axial bearings 
worldwide set conditions of installing these bearings, 
primarily the conditions related to the size of deflection of a 
transverse or longitudinal member of the carrier.

Characteristics of connections by means of radial 
axial bearings depend on structural design of bearing 
carriers. These structures are designed in two types:

1) ”H” type (Fig. 1), and
2) ”X” type (Fig. 2).

Figure 1. Bearing carrier type ”H”

Figure 2. Bearing carrier type ”X” 

Domineering loads on carriers act in vertical plane so 
the carrying structures of bearings are exposed to bending 
stress and torsion because the ends of the frames are not in 
the same plane. It is obvious that due to such stresses, the 
cross sections of the carrier members are box-like (Fig. 3) 
and their geometrical characteristics are defined by the 
following geometrical quantities:

b - cross section width,

h - cross section height,

- thickness of sheet metal.

Figure 3. Geometrical parameters of the box-like cross 
section
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2. FORMING THE MODEL OF CARRYING FRAME

The analysis of relationship between geometrical 
values of carrier members of radial axial bearings with big 
diameters depends, above all, on the possibility to vary a 
large number of parameters. Since theoretical calculating 
methods cannot include all the parameters, the analysis is 
done by reducing these parameters to a certain degree. This 
approach makes it possible to establish and define theoretical 
relations between appropriate geometrical values of carrying 
members but generality of the problem has to be maintained.

In a general case (Fig. 4) the carrying structure of 
axial bearings with big diameters is formed by transverse and 
longitudinal beams through which the loads are further 
transferred to the ground.

In case where all supports are in the support plane 
(Fig. 4), vertical pressures can be determined from the 
balance conditions. As support in all four points cannot be 
achieved in real structures, the relation between geometrical 
quantities of carrying frame structure has considerable 
influence on the pressure value in supports.

Figure 4. Carrying structure of the frame bearing carrier 

Namely, in one of the supports of carrying structure 
there is a clearance in terms of the plane , due to rough 
paths and inaccurate fabrication of carrying structure of 
bearing carriers. Due to the clearance Cf (Fig. 4) the real 
values of pressures in supports of bearing carrier structure 
are defined by the following expression:

S CR R C f (1)
where:

SR - pressures in supports when all supports lie in the plane
,

C - equivalent rigidity of carrying structure and supporting 
ground.

The sign (-) in (1) refers to diagonal supports with 
clearance while the sign (+) refers to other two supports.

It is obvious that pressure force is increased in one of 
the supports of frame structure, which may cause deflection 
of supporting area of bearing carrier.

3. ADDITIONAL FORCE IN SUPPORT D

If, for instance, support C is lowered for Cf (Fig. 4), 
the basic calculation model has the form as shown in Figure 
5. Instead of support D the additional force 1X is introduced;
instead of split connections in split transverse beams the 
following unknown values are introduced: force 2X and 
moment 3X . The system of canonical equations for 
calculation model presented in Figure 5 is:

A X f (2)
where:
A - square matrix of influential coefficients ik ,

X - column vector of unknown forces and moments,

f - column vector of displacement in vertical direction.

Figure 5. Calculation model of the bearing carrier

To solve the system of canonical equations (2) it is 
necessary to define the members of square matrix, i.e. the 
influential coefficients ik .

Some of the methods (Maxwell-Mors integrals [2] or 
Vereshchagin method) can help to determine influential 
coefficients. The expressions for influential coefficients 
contain bending rigidity ( EI ) and torsional rigidity ( tGI ),

so the relation 3 tEI kGI as well as the relation (2.3) and
(2.4) simplify the expressions for influential coefficients and 
further analysis, too.

1 2 2, 2I I I I (3)

2
1 2

3
2t t
I

I I
k

(4)

The expressions (3) and (4) contain the following 
coefficients:

- coefficient of proportion between 1 1tI I and 2 2tI I .
k - coefficient of relation between height and width of box-
like carrier (Fig.3).

The quantities of influential coefficients ik with 
these relations (3 and 4) are given in Table 1.
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By analyzing the existing designs of carrying 
structure of bearing carriers for quantities L , 0l and 1L
(Fig.4) the following quantities can be adopted for the sake 
of further analysis:

5,0L m , 0 5,5l m , 1 2 3,5L l m
from which the following values are derived:

0 2
1

5,5 3,5 1,0
2 2

l l
l m

1
2

5,0 3,5 0,75
2 2

L LL m

2 2 2 2
1 2 1 0,75 1, 25l l L m

Influential coefficients ( , 1, 2,3)ik i k , defined in 
Table 1, depend on coefficients k , and bending rigidity

2 2B EI , i.e. they are defined by the following expressions:
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           (5)

Since 1C if f i 2 3 0C Cf f , for coefficient 
values 0,5; 1,0;1,5;2,0;3,0 and 1,0;2,0;3,0k , we get 
newly-formed equations which define the unknowns 1X .

Influential coefficients ( , 1, 2,3)ik i k are first 
determined from relation (5) for coefficient values 0,5
and 1,0k :

              

11 22
2 2

33 12
2 2

13 23
2 2

216,56 80,00; ;

31,26 30,23; ;

61,65 12,25; ;

B B

B B

B B

(6)

After inserting the quantities for (6)ik , the system 
of canonical equations (2) has the following form:

1 2 3 2

1 2 3

1 2 3

216,56 30,23 61,65
30,23 80,00 12,25 0

61,65 12,25 31,26 0

X X X f B
X X X
X X X

(7)

The unknown 1X has the following value after 
solving the system of equations (7):

                    1 20,01158X f B            (8)
The procedure conducted for 0,5 and 1,0k , is 

applied to the values of unknown 1X for
1,0;1,5;2,0;3,0 and 1,0;2,0;3,0k as shown in Table 2.

                                                                Table 2
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New canonical equations are obtained by the 
calculating methodology for other values of L , 0l and 1L .
New values can be identified from canonical equations for 
the same quantities of and k :

10L m ; 0 8,0l m ; 1 2 4,8L l m ; 1 1,6l m ;

2 2,6L m ; 3,05l m .

New values for influential coefficients ik , in 
compliance with Table 1, depend on coefficients k and 
and bending rigidity 2 2B EI , i.e. they are defined by the 
following expressions:
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k
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           (9)

The quantities of additional forces in support D are 
presented in Table 3.

                                                       Table 3
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4. COMPARATIVE ANALYSIS OF FORCES IN 
SUPPORT D WHEN 5,0L m AND 10L m

Dependence between 1 1( , )X X k when f const
and 2B const is shown in Figure 6.

Figure 6. Graphical presentation of dependence 
1 1( , )X X k when 5,0L i 10 m

If 1X and 1X refer to values of forces in support D 
which are related to the distance between main box-like 
longitudinal carriers and 5L m , respectively, then we can 

form the relations 1 1X X whose values are shown in 
Tables 4,a and 4,b.

Table 4,a

1,0k 1
'
1

X
X

1,5k 1
'
1

X
X
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3,9 8,15
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3,9

1,0 17,81
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3,9

1,5 23,13
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3,9

2,0 27,3
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4,0
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4,0 22,3
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4,0
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                 Table 4,b

2,0k 1
'
1

X
X

3,0k 1
'
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X
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5. CONCLUSION

Analysis of results presented in Tables 2 and 3, as 
well as graphical presentation 1 1( , )X X k ( Fig.6) leads to 
the following conclusions:

- The bigger the coefficient k , the less the values of 
force 1X . For 2,0 3,0k quantities of additional 
force 1X in support D are nearly twice smaller in 
comparison to 1,0k

- If the coefficient is increased (over 1,0 ), the 
quantity of force 1X increased for even 70% in 
comparison to 0,5 . Having in mind the 
unification of geometry of the box-like carrier, it 
has to be adopted that 1

- Analysis of relation 1 1X X when 5L m and
10L m (Tables 4,a and 4,b) for the same 

coefficients and k , shows that the relation is 
about 4, i.e. it changes with the square of relation 
between distances 10 5L L

2 2
101

'
5,01

10 4
5

LX
LX
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