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1. INTRODUCTION

s well known the byper elastc materials (1M, alo caled “rubber ke mateisl” [1,3] belong tothe poymer
materials” group. Some of the most widely used materials are the vulcanizers (robber mixures) which can be
asigaed o the vinually incompressible maierials marked by large dislacemens, arge srang and nonlincar
clasticty [2.4]. The rubber mixtures are used for different reasons in the machine cagincering and i the
instrument engineering, b mostofln they are used s buffers (for vibration fsolaton n iner factory ranspert).
sealing clements in various technical devices,elements inthe elatic mechanisms and clamping devices. Desptc
of the wide range of yper elstc material lements used in the clamping device, the most ineresting are those
in which rough the hyper clasic material passes power flow in such ¢ way that there can be observed
enbancemet of tansformation of this flow lowards th tightes bandling I [6]that idea has becn develaped and
a5 medium fo pressure ansmiting Js used elastomer made of rubber mixtur. For that purpase i is assembled
withoutelearance in closed stce cel with truncated cone shape. As quaniatve measre for he trnsmiting of
the powsr floe i intraduced "coeficent of intensifying” k=F/F, where F and F, are respeciively the input nd
the oiput forces, relrie 1 the top o the elastomer's contact surfaces (.1). In oder o determine the possible
use of HM as medium for the pressure tansmission in the alachment equipment i is necessary to knaw the
mechanical behvio of e particular clastomer. I is known that aferthe applying of 3 single mechanicalimpact
the reaction of HM has two componens: nstan (hypr clastic)reaction and anothr, revalving over tme -
viscose eastic (inernal daraping) [3]. In cyclic loading the maeria reaction has some other componeais:
ystctesi, espectvely hyseress loop change in time, damping effct, known as Mullin's ffect [3]. As a whole,
the mechanical behavior of HM depends on the specifc materal, s wellas n the specific opectin conditons.
I this aspect the conditions of the true experiment should corespond as much s possible (0 the specifc
appliction.

The main objectof the sty is based on rue cyclic xperimen's assessment of time change of th autput paver
in clastomer made of specific rubber mixture used as medium fo pressure ransmisson in closed cell (fe.)
Thus, for the specifc application, can be predicted the influence of the depending-on-ime componens in the
mechanical behaviorofthe HM examined - ceep and rlaxation.
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Figure 1: Mechasical system with elstomer

2. FORMULATION OF THE EXPERIMENTAL STUDY

Flastomer's geomerry

s shown on ig 2 and s chemical composition  on able 1

Figure 2: Elastomer's eometry

Table 1: Chemieal composiion
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The experimenial st s shown on fig3. It enables realtime registration of the changes i the input snd ouput
forces and the movement of the changes 2. ZD 1090 is used 8 universal testing machine. On i is movnied
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[image: image3.jpg]inducive linear dispacement sensor slong with the device used snd described in [7]. For the messuring of the
small displacements it has been developed a virtual nstrument shownin (5],
Cyclic test parameters are selected in accordance with the idea for the pracical wsage of the clastomer in
clamping devices with universl purpose. The following scheme of cyclic tesing has ben folowed:

= Loading with input force 250N and rtaning for 9005

+ Subscquent unloading and 3005 rest

= New loading with the same value of input power for 9005

+ Subscquent unloading and 1800s rest.
“That sequence s repeated $ tims.

Figure 3: Experimenal sct

3. RESULTS FROM THE EXPERIMENTAL SURVEY

Feur s Gaghof v

o of uiput force for o consecutve cycles

Based on the experimental scheme described sbove there has been sonductad cyclis! test and by the metering
devices ofth set ave been recorded the results of the experimens. Fig4 presnis a diagram which shows (e
reduction of the ouput force over time for two consecutve loading cyels. For one loadin cycle the force
decreases with 230N (6, 4%)

Fig, S pesents the graphic dependence of clastomer' deformation for two cansesutive loading cycles. For one
loading cyclethe deformation change s nly from 10592 t0 10591 (0,009%%)
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Figure S: Graphic dependence of clastomer's deformation for two consecutive loadin cyele

Fig. 6 prescats e 7~ & dependence for these two oyles.
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Figure 6 Graphic of the dependence o the two cycles

Fig. presons the G — & dependence for sl the 10 cyclesof oading and unloading.

I order fo refin the experimental resuls a contol test has been made in which the model of HM has been
replaced by stcl on. The change in the rsultant force ove time has een reportd. The e and he conditions
for the controltet are dentical (0 those ofthe main tst. Table 2 presents th corrected valucs and tei impact
on rates, based on the control test and i resuls. Bocase of these results there have becn made. program
corection inthe main test.

‘Table 2. Prescnation of the diffrences in the valucs o he resulantfoces
for tests carried outon H1Ms
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Figure 7: Graph ofthe - dependence for llcycles

4 ANALYSIS AND CONCLUSIONS OF THE EXPERIMENTAL SURVEY

“The preparaion,the conduct and th results of the cxperiment] survey on the behavior of a paticular M in

closed cell ead 1o the following comments:

« " The experimental rsults confim the viscose properis in the examined HM' behavior trough i

spparent hysteresis (5.6 and 6.7)

10 sl cycles performed elstomer has relativly stble behasior and shows good tolrance towards the

eyclic loading,

« Time reaxation changes se graphically visualized on ig. , Obviously,forthe HIM exained there can
be observed relaxation of the tension in the range of 63 0 3.2%. 1 i sgnificant alo th reducing and
practically stabiliing of relaxtion between 4,5 and 3,5% afer the forth cycle, and that can be

xplained by materials “iraining’
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Figure 8 Relaxation change according 1 cycles number
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[image: image6.jpg]= Because of the results from the conducted experimental sty the experiments with 3 real clamping.
device can be contined and in this testthe paricular HM can be used as medium for pressur transmiting i
onderto increase theinput foce.

= The sverage aithmetic range of the ten cycles” resutant power fo the experiment s 4.4%, cqual 10
208N, This range it the fixture limitations.
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