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Abstract: Purpose of present work is to investigate mechanita
and insulation properties of the composite materialbased on
scrap tires and polyurethane-type binder in correléion with
composition of composite material. The studies of nterial’s
hardness must be considered as an express-method éstimation
of the selected mechanical properties (E and ccomgssive stress)
of the composite material without direct experimenal testing of
given parameters. It was shown that composite matel must be
recommended as insulation material for practical aplication.
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I INTRODUCTION

The utilization of scrap tires still obtains a rekable
importance from the aspect of unloading the envirent
from non-degradable waste [1]. One of the mostpeative
ways for scrap tires reuse is a production of casiipo
materials (floor mats, tiles, insulation materiats.) [2, 3].
The present work must be considered as an exterwion
previous investigations [4]. It is dedicated to tarification
of possible correlation between composition andinitef
properties of the composite material based on stirap and
polyurethane-type binder. Therefore correlation wieen
polymer binder content, some technological pararaesad
selected properties of the material was clarifieétereby
apparent density, compressive stress at 10% defioma
compression modulus of elasticity in statistic agdlic mode
of loading, Shore hardness and sound insulatiopgrties
were the parameters of the special interest of eptes
investigation. It was cleared up that purposefuliateon of
material composition lead to predictable mechaniaat
insulation properties of the composite material.

I MATERIALS AND METHODS

Scrap tires, mechanically grinded at room tempeeatu
(particle size from 0.2 till 8.0 mm) and in thedid nitrogen
(particle size from 0.25 till 3.0 mm), and polyurebhe — type
binder were used. Uniform samples of the compaos#erial
were prepared by mechanical mixing of above mention
components under defined conditions such as teryerd
(CY), relative humidity RH (%), molding pressure P (JRnd
time t (hours). The following characteristics oétbomposite
material were investigated for selected samplesomelation
with apparent density AD (kg/chn(prEN1602): compressive

method) and hardness (Shore scale, according to /&9
and ISO 868).

I RESULTS AND DISCUSSIONS

The direct influence of polymer binder content B@. (%)
on the investigated parameters was observed as ibe seen
in Fig. 1. Non-fractionated rubber fines with drat particle
size were used for manufacturing of test samplés. fligher
value of apparent density AD was observed in trse aghen
cryogenically grinded rubber particles were used the
preparation of composite material samples. Thiati@iship
can be explained with differences in the shape rafded
rubber particles likely because of in liquid nitesggrinded
rubber particles have more regular (close to spagrshape
which leads to higher packing degree of compositdenal
samples.
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Fig. 1. Correlation between composition and AD of compositaterial (1-
rubber grinded at room temperature, 2- in liquidagien).
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Fig. 2. Correlation between composition and compressivesstat 10%
deformation ¢10) of composite material (1-rubber grinded at room
temperature, 2- in liquid nitrogen).
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Strong influence of composite material compositors gy, deformation mode (till 20 cycles of deformation) isis
and E was shown in selected interval of the polybiader demonstrated in the Fig. 4.
content. Gradual increase of the compressive staass was
observed for tested samples with changes in cortiposof
the composite material (Fig. 2.) regardless totyipe of the
grinded rubber. However further increase of bindentent =
(more than 50 wt. %) was not acceptable due tdabethat
the material becomes less homogeneous.

The influence of the material composition to the
compressive modulus of elasticity E (at 10% defdiom is
represented in Fig. 3. A creation of material cosifon
including cryogenically grinded rubber leads notlyoto
higher values of AD as it was shown in Fig. 1., higo to 5 10 17 20 25 30 40 50
relatively higher stiffness of material potentialljue to Polymer binder, wt.%
specific shape of grinded rubber particles.

Strong influence of composite material compositiors,qy,  Fig. 3. Effect of material composition (binder contentrr till 50 wt. %) to
was shown (at selected interval of polymer bindmtent) in the compr_essive modulus of elasticity ' E '(at 10% odsétion;
the case if deformation of samples is carried ouha cyclic 1~ "UPber grinded atthe room temperature, 2-guid nitrogen).
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Fig. 4. Effect of loading time (cycles) on compressivess$t;o of composite material at different polymer bindentents: rubber grinded at room temperature
(No. 4 - 9), rubber grinded in liquid nitrogen (Nbo— 3).

According to Fig. 4. it is important to note thagt does not %0
keep constant values if number of deformation cytlerease. 75
It seems that observed slight decrease,gis connected with 7
some irreclaimable structural changes of materiatien o5
mechanical load — occurring mostly in the firstch@les. 60 I

As it was cleared up a remarkable increase of th o5
compressive stress at 10% deformation as well apmssion 50 o
modulus of elasticity with variation of the matéria 45
composition can be explained by growth of the cositpo 40
material integral stiffness if the content of thaymer binder 5 10 15 20 25 30 35
has been increased. It was confirmed also by ifgag&in of
the Shore hardness (HD) of the prepared samplethef Polymer binder, wt. %
composite material (Fig. 5.).

Hardness

Fig. 5. Effect of material composition on the Shore hasdndrubber
mechanically grinded at the room temperature).
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Fig. 6. Correlation between hardness and Ecgg, (rubber grinded at the

room temperature)

Correlation between hardness and the compressiegssit
10% as well as the compressive modulus of the csitgo
material is demonstrated in Fig. 6. Thereby harginet
samples should be considered as an express-methrod f
estimation of the selected mechanical properties,( E) of
the composite material without direct experimemsting of
given parameters.

Stroke and sound absorption properties of seletiaigrial
samples were estimated for better understandirengat field
of practical application of the designed compositéswvas
shown that composite material demonstrates a gignif
stroke-sound absorption possibility and sound trassion
loss effect for selected samples in a wide rangieegfuencies
and can be used as an insulation material for ipedct
application at definite circumstances. The resoittiained are
demonstrated in Fig. 7 and Fig. 8.
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Fig. 7. Variations of composite material relative strolkessd absorption with frequency (Hz) (1- rubber ded at room temperature, polymer binder 10 wt.%;

2- rubber grinded in liquid nitrogen, polymer bindg wt.%).
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Fig. 8. Variations of composite material sound transmissass with frequency (Hz). Samples: rubber grindedoom temperature, polymer binder content
from 5 till 50 wt.%.; in liquid nitrogen, polymeiifder content from 10 till 25 wt.% ; No. 1- 4 abd7 correspondingly.
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Laimonis Malers, Rerate Plesuma, Liena La¢mele, Marti p§ KalninS. Nolietotu riepu gumijas smalknes saturoSa kompa@materiala
sasfiva unipaSbu korelacija.

Nolietotu riepu utilizcija iepem noZmigu vietu mateélu recikleS8anas tehnofgja un politika, nemot \era to, ka riepasayerte ka videi
nedraudmys un sadaties nespjigs piedrpojums. Viens no perspékiem nolietotu riepu utilizcijas virzieniem ir to sasmalcifana un
izmantoSana komp@tmaterilu izgatavoSalm  Petijuma nerkis ir noskaidrot savstagm korekciju starp kompoizmaterila, kas saav no
mefaniski istabas temperatusasmalciatas nolietotu riepu gumijas smalknes un poliamattipa saistvielas, sasti un & metaniskagm un
akustiskajm ipagbam. Pastipriata uzmaiba tika pieeérsta sekojodm kompoztmaterila ipadbam - spiedes spriegumam un spiedes #ast
modulim (EN826), ci@bai (saskai ar Sora C klasifikciju, 1SO 7619), trok$a un triecienvibiciju absorbcijai (EN 1SO 140-7). Tika nén@ts
materila kietamais livums (prEN1602) uni$parametra saita ar kompomaterila sasivu. Noskaidrota visu i&leto parametru cieSa
saistba ar kompoitmaterila sasivu. No\Erteta materila spiedes pretaba cikliskos slogoSanas afigbs un konstats, ka matefla spiedes
pretestba samazifis tikai pirmo slogoSanas ciklu ietvaros. Ekspernitiie noteikias cietbas értibas var tikt izmntotas ak korelatvi
raksturojoss parametrs, ar iggpno\ertet kompoatmateréla metaniskas ipadbas (E un spiedes spriegumu), S0s parametrus @kepeli
paraugiem tieSi neteot. Tika noskaidrots, ka kompamaterils var tikt izmantots & izolacijas matedls, jo uzada atzstamu trokda un
mefanisko triecienvibiciju absorbcijagpadbas plad frekvertu diapazoa.

Jlaiimonuc Maiepe, Penate Ilnecyma, Jluena Jloumese, Maprunm Kajgnuasm. Koppeasinusi Mexkay cBoOCTBAMH U COCTAaBOM
KOMIIO3HIIHOHHOI'0 MaTepraJia Ha 0a3e H3MeJIbYeHHBIX LINH.

VYTunusanus U3HOLIEHHBIX MIMH 3aHUMAET 3HAYUTEIbHOE MECTO CPEAM TEXHOJOTUH U MONUTUKH PENUKIN3alUN MaTepPHUaloB, C YYETOM TOTO,
YTO INMHBI JOJDKHBI PAcCLEHUBATHCA KaK HEAPYKENOOHBIM MPHpOAe M HECTOCOOHBIN pasnaraThesi Marepran.OJHUM U3 TNEPCEeKTHBHBIX
HaNpaBJICHUH yTWIN3alUM W3HOIICHHBIX INHMH SBISIETCS HUX JApoONeHHe W WCHONB30BaHHME JUI W3TOTOBJICHHS KOMITO3HI[HOHHBIX
MarepuanoB.Llens wccienoBaHus — BBISICHUTH B3aUMHYIO KOPPEISIIMIO MEXAY COCTaBOM KOMIIO3WIIMOHHOTO MaTepHalia, COCTOSIIEro W3
MEXaHMYECKd W3MENbYEHHBIX IIUH M CBS3YIOIIETO ITOJMYpPETAaHOBOTO TUIA, W MEXaHHYECKUMHM, a TaKXKe aKyCTHUSCKHMH CBOWMCTBaMH
Marepuaia.y CHIeHHOe BHUMaHUE ObUIO yHEIEeHO CIEAYIONIMM CBOMCTBaM KOMIIO3HIIMOHHOTO MaTepHaia. IPOYHOCTUH M MOAYIIO YIPYTOCTH
npu cxarun (EN 826), teepaoctu (ISO 7619), abecopbumu 3Byka u Bubpauuii (EN 1SO 140-7).VcraHoBieHa Kaxymiascs IIOTHOCTb
(PrEN1602 )u B3auMOCBSI3b 3TOTO MMapaMerpa ¢ COCTABOM KOMITO3UIIMOHHOTO Marepuana. OLEHEHO COMPOTHBICHHE K CHKATHIO B YCIOBHAX
LUKIMYIECKOTO HArpyKeHHs MaTephana M BBISICHEHO, 4YTO TPOYHOCTh TIOHM)KAETCS TOJNBKO TIPH MEPBBIX LHUKIAX MCIBITAHUS.
OKCIEepPUMEHTANIbHO YCTAHOBIEHHBIE 3HAYEHHUs TBEPIOCTH MaTepHana MOTYT OBbITh H3MOJb30BaHbl KaK KOPPEIATHBHBIE MapaMeTphl Uit
OLCHKH JPYI'HX MEXaHHYECKUX CBOMCTB KOMIIO3HIMOHHOIO Martepuaia (MOIyNsl YOPYrOCTH W HPOYHOCTH IIpU CKaTHH) 0Oe3
9KCIICPIMEHTAJILHOTO TECTHPOBAHMS ITHX IapaMeTpoB. BBISCHEHO, YTO KOMIO3WIMOHHBIH — MarepHan MOXeT OBITh HCIOJIB30BaH C
MIPAKTHYECKOM TOYKHM 3pEeHMs B KadecTBEe M30JSIIMOHHOIO MaTepHaja, TaK KaK ITOKa3bIBaeT XOpoIne abCOpOIMOHHEIE CBOICTBA 3ByKa U
MEXaHMYECKUX BHOpaIyii B MXPOKOM AMAra3oHe KoJeOaHui .
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