VYcTaHOBIEHO, YTO BBEJIEHUE B HEPTAHON OMTYM KOMOMHUPOBAHHOIO
MoAH(pUKATOpa MPUBOJUT K YBEIIMUYEHUIO TEMIIEPATypPhbl pa3MsATUYeHUs], UH-
TepBaja MJIACTUYHOCTU, CHIDKCHHUIO TEMIEepaTypbl XPYNKOCTH U TEHETpa-
UM, YJIYYIIEHUIO TEPMOOKUCIUTEIBHON CTAOMIBHOCTU IMOJyYaeMbIX IO-
JMMEPHO-OUTYMHBIX MaTepUaioB (CHUKAETCSl U3MEHEHHE MacChl U TEMIIe-
paTypbl pa3MATryeHus], yBEJIMUUBAETCA OCTATOUHAs [IEHETpaLus).

Takum 00pa3om, BBeACHUE MOTUMEP-TIOTUMEPHON CMECH HU3KOMOJIE-
KYJISIPHOTO IMOJIM3TUIIEHA C CONOJIMMEPAaMU STUJICHBUHUIIALIETATa [T03BOJIS-
€T, C OJIHOM CTOPOHBI, CHM3UTh 3aTpaThl Ha MPOU3BOJICTBA IOJIUMEPHO-
OUTYMHBIX BSDKYIIHMX 33 CUET BOBJICUCHMS B MepepabOTKy OTXOJa MpOou3-
BOJICTBA — HU3KOMOJIEKYJIIPHOTO MOJUATUIIEHA — U CHYXKEHUS 10 J10PO-
rOCTOSIIIETO MOJMMEPHOI0 MOAU(pUKATOpa, a, ¢ APYrol CTOPOHBI, MOIY-
4yaTh IMOJIUMEPHO-OMTYMHBIE MaTEpHaIbl MOBBIIIEHHOW CTAOMIBHOCTH C
VIIYYIIEHHBIMU SKCILTyaTallAOHHBIMU XapaKTEPUCTUKAMHU.

Pabota BbinonHena npu puHancoBoil noanaepxxke bBPODOU B pamkax
HaydHoro npoekra Ne T19M-049 «Pa3paboTka NpUHLMIIOB CO3JaHUsl Ou-
TYMHO-IIOJIMMEPHBIX KOMIIO3UI[MOHHBIX MAaTE€pUaOB IOBBIIICHHON CTa-
OUIIBHOCTI.
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COMPUTATIONAL MODELING OF RUBBER COMPOSITE

Computational modeling and testing of composites with rubber matrix
and steel and textile (e.g. polyamide 66 marked as PA 66 and polyester
marked as PES) cords, which are parts of tires [1] for trucks and cars, with
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a focus on stress-strain states with static and dynamic cyclic loads should
be addressed. The paper deals with the creation of a computational model
for simulation of stress-strain states of rubber composite with different cord
material and angles under tension loading. The authors used FEA (Finite
Element Analysis) utilizing program ANSYS. In the context of computa-
tional modeling it is necessary to pay attention to material input data which
were obtained from tests [2].

The tests of elastomer matrix were needed for the determination of pa-
rameters of the Mooney-Rivlin model. The values of Mooney-Rivlin pa-
rameters of elastomer matrix for composite with different cords are in Ta-
ble 1 where parameter d 1s incompressibility parameter.

Table 1 — Mooney-Rivlin parameters

Elastomer matrix / Mooney-Rivlin parameters | Cjo[MPa] | Co; [MPa] | d [MPa']
Composite with steel cords 0.638 0.284 0.151
Composite with polyamide 66 cords 0.548 0.112 0.056
Composite with polyester cords 0.328 0.119 0.101

The computational models are presented in Figure 1. The SOLID186
element type is used. The model have a length of 120 mm and the initial
length between the clamps of the test machine 100 mm is defined by
boundary conditions — by removing of degrees of freedom in two axes and
applying displacements on the selected nodes in areas of clamps. The com-
putational models with the symmetrically and unsymmetrically oriented
two-layer were created.

The results from computational modeling of composite with one layer
of textile PES cord for elongation of 10 mm in Figure 2. The value of reac-
tion force 1s 28.5 N. From test data, the tensile force 27.4 N causes the de-
formation of 10 mm. the difference between the calculation and the exper-
iment is approx. 4 %.

Figure 1 — Computational model of rubber composite with steel cords
(bright color)
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—
-.006984 2.21834 4.44387 6.66899 8.89432
1.10568 3.33101 5.55633 7.78166 10.007

Figure 2 —Deformation in length of for elongation of 10 mm

The obtained outputs of composite modeling of rubber composites can
be used to optimize cords e.g. angle change, number of cords. The purpose
of optimization is to obtain better properties of composites in terms of
stiffness in individual directions.
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ATPETMPOBAHUE MHOOPMALIMOHHbIX MOTOKOB B ERP-CUCTEMAX

OO60CHOBaHHBIN BBHIOOpP KITIOYEBBIX IMOKazaTenei aestenbHocTu KPI
(Key Performance Indicators) mpou3BojcTBa, OCHOBAaHHBIN Ha arperupoBa-
HUUW JTaHHBIX U UX OIIEHKE, CIIOCOOCTBYET MPEBPAIICHUIO CIOKHBIX U 3aITy-
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