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Abstract: The article describes a flexible element usedkixitfle pneumatic couplings. These elements areufaatured
by various manufacturers and are mostly made dbeubEach element, depending on the number of eeland
diameter, has permissible stroke values. It is s&g to expend a certain amount of energy to cesspaind expand
them. The article examines the amount of deformagitergy required to compress and expand thiseisment.

1 Introduction compressibility, volume and the amount of deforomati

Shaft couplings are among the most important elésnergnergy required to compress this element [9,10].
in various mechanical systems for torque transmissi  The aim of the article is to find out how largeues of
Very often used couplings are flexible shaft cougti. deformation energy are needed to compress theicelast
They have greater advantages than conventional §ixeft €lement that we use in pneumatic shaft couplings
couplings. At our workplace, we deal with the ismfe developed at our workplace [11].
flexible pneumatic couplings and torque transmissla
our department, we have already developed sewgrast 2 Flexible elements
of these flexible couplings with flexible pneumatic The There are various manufacturers of flexible
elements, as well as various test equipment ferg@bing elements in the world. Different sizes and différen
the static and dynamic properties of flexible pnatim numbers of bellows are also produced. Most singleey
shaft couplings [1-5]. double-wave and triple-wave elements are produced
These flexible pneumatic shaft couplings contaifrigure 1.
flexible pneumatic elements that carry the entadl
These make it possible to tune the torsionallyllasitig
system, and to adjust its stiffness, damping or smas
parameters according to the operating charactevistd
that during the operating mode of the system there
dangerous resonant state and damage to the who
equipment or injury to the operator. At presergraton is
being paid to the development and research of pateim
flexible members, which are formed from a rubberdco
casing filled with a gaseous medium. These elastig
elements are dynamically stressed. However, itlghio®i
noted that the load is not transmitted by the rulbsog by
the gaseous medium with which the pneumatic cogpsin
filled [3,6-8]. - : .
For the correct operation of the coupling, it iportant Figure 1 Types of flexible pneumatic elements
to know the properties of the elastic element sash
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These flexible elements are friction-free and regui \Y
maintenance and lubrication. They are designedofer [10° mn¥]
strokes and high pressures. The height of the pagtim 560 -
element depends on the diameter of the cylinderthad . wy *
number of bellows. The higher the height of therelet, 490 :',4"‘
the larger the dimensions of the pneumatic shafplag ‘g‘:‘:
in which this element is mounted. The construction - f' 420
provides insulation against shocks and manufacwiso % =~
offer various types of anchoring flanges, whichuzes . 350
easy assembly of the element. The working presisure

limited by the maximum working pressure which is , 0 10 = 0 10 5o A
800kPa. Normal operating temperature is in theeafg  [mm) [mm]
40 °C to 70 °C. For special operations, the marufac
can provide another material that has a working
temperature in the range of -20 °C to 115 °C.

Figure 3 Dependence of volume V on deformation A

Table of experimentally obtained values of volunfie o
pneumatic-elastic elemeXxtdepending on its deformation

— 20MMe——— A (Table 1).
< +20mm > Table 1 Element volume values
Almm] | V[10°mm?]
1 -20 373
‘ 2 -17.8 350
3 -15,5 350
‘ 4 -11,6 400
5 -8,8 400
‘ 6 -7,3 430
| o 7 -5,3 430
8 -4,5 450
9 -3,6 460
Figure 2 Investigated flexible pneumatic elementiBE/1 10 -2 450
11 -15 470
For our research, we used a flexible pneumatic efém 12 0 460
PE 130/1. The marking itself defines the diamefethe 13 05 480
cylinder D = 130mm and the number of bellows (Fégay. 14 1:9 490
15 2,5 470
3 Results of experimental measurements 16 4 480
To numerically solve the problem, it was necessary 17 6 490
find out some parameters. 18 6,1 510
Dependence of the volume of the pneumatic elastic 19 7.8 500
element PE-130/1 on the deformation. This is shiovthe 20 86 520
following Figure 3. The values obtained were meadum 1 1'2 530
the laboratories of our department. Using experiaign 2 13.5 520
obtained values of the volume of the pneumatictielas 23 16 540
element at different values of its deformation. [€abf 24 19 560
values 1. The maximum stroke of our flexible elemgim 25 20 570
the range of + 20mm and -20mm. (Figure 2) [12-19].
3.1 Volume of the elagtic element 3.2 Bellowsdeformation

We obtained the volume values experimentally. Based We obtained the volume values experimentally. Based
on the measured values, we were able to write sericat N Table 2 we show the experimentally obtained eslaf
formula to describe the volume depending on theketr the forces F acting in the axis of the pneumatistit

The corresponding dependence is: element with the corresponding magnitudes of
deformations A. These values are subsequentlyeplait
V/(X) = 4686+ 5436 — 006515 + 0,001625C. (1)  thegraphinFigure.4
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A
Figure 4 Dependence of force F on deformation A 20 <15 10 5 0 5 10 15 20 [mm]

Figure 5 Dependence of deformation energyof

Table 2 Bellows deformation deformation A

A [mm] F [N] A [mm] F [N]
-19 400 1 -32 In Figure 5 we can see that with increasing strithe,
-18 370 2 -48 amount of deformation energy also increases ugh¢o t
-17 341 3 -68 value of 4.3J. When the elastic element is compresp
-16 316 4 -84 to a maximum value of 20 mm, the amount of defoionat
-15 290 5 -100 energy also acquires the value of 4.3J. The coafse
14 268 6 116 deformation energy when compressing or expanding a
13 246 7 132 pneumatic element is not linear but exponential.
12 205 8 149 When the elastic element is compressed and expanded
11 204 9 167 the elastic elements heat up and heat is genefiteting
10 186 10 186 the amount of deformation energy is necessary Her t
9 167 11 204 numerical solution of the heat conduction equation.
8 149 12 205 This heat heats the rubber from which the elastic
7 132 13 246 element is made evenly in volume and thus conetbtd
3 ; increasing its temperature.
_g i(l)g 1‘51 _;gg It should also_be emphasize(_j that the stated vaddies
) 84 16 316 to an unpressurized open flexible rubber elemehtsT
3 68 17 341 they really only capture the force and energy nddde
> 28 18 370 deform the rubber.
01 302 ;g _328 4 Conclusions

The article describes a flexible element useddniffile
gneumatic couplings. These elements are importanhé
proper operation of the clutch. The article focusaghe
flexible element PE130 / 1, which describes in nu@tail.

@) Experimental measurements were performed on a given
elastic element and the course of the volume depgrmah

) the compression and expansion of the element was

3.3 Deformation energy recorded. The volume of this element varied fro@r?

The measured parameters are u;ed to calcula_te e at maximum compression to 570%16nm? at
amount of deformation energy stored in the pneumatic- maximum compression. We listed all measured vahies

The translated dependence is described by a functi
where the value of the strokes in millimetres

F(X) = - 181530 - 0,006865".

elastic element at different sizes of its deforoma{i3). the table and also showed the course graphically. B
further measurement, we determined the force reduw
N 3) compress or expand the unpressurized elastic etertten
Eo(X) = jF(x)dx. . :
O changed from 400N at maximum compression to 430 N a

maximum expansion of the elastic element. We also
displayed the given values graphically and in &etébased

on these measured values, we were able to caldhiate
value of deformation energy required for compressiod
expansion of the elastic element. The maximum vafue
the deformation work was 4.3J and the magnitudegdt
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exponentially with increasing deformation of thestic
element. Finding the magnitude of the deformatioergy
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is necessary for the numerical solution of the he#{t2] JAKUBOVICOVA L., SAGA M., KOPAS P,

conduction equation, which we want to address ithéu
research.
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