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l. lntroduetion
Currcntly. the flnvironnrental issuc is donranaied by a iarge anroullt cf wastr from the polyml:ric
maleriai. Piastic warte and rubber have become serioirs problems for tire environmeni {1}. This is

inscparai:le fronr the high dcnrarrd fol thi:se two lypes of matelal. The autonroiive sector, whlch
is onc of the sectors with hrgh growth fatcs. h;rs coniributed a la|ge anrount of plastic and ruiri)cr
wastc. fcr examirie lhc u:c of HDPE plastic a5 vchicie oil pJCkaging bcttles and ruirtler which arE

dol'ntn.rted (rs vehirle tires. ilDPt piasti. 1s one type of plastrc with the largcst contrihution to thc
probiern of plasti{: !\,astc. Acco.dlng to APBI that e productioii in 2018 rn lndoncsi.t re.lcheci 84 +

ii9 rniliion unit! (2). Also as we know. as rnrlch <rs 1,lo lhirrjs of tit. intai use of ruilllti in vehirir:: ir
' ily urr:d an tirt:s {3). Natural rutllier is strll topped in teims r:f ust..,vhich is:10%. followcd bv
Jiyrrl-l{"r bul;riiicitt rulJirar (53iii, {:Lri.yi rui:trer iilRl, arirJ rlIilyl{:rre Drr,l\..ltrr.dicrrr iiPDiv,l)

E)- o- , i,\i.i.,. l,,i-.,r :r'i,i rlli. -r; .ij'. :., i,irrl,.ir..ri rrii.:,
Nffi l rr,i .r rir.i ,i,..,r i:ii-rji .,r .:r r,ir'r :rrr.,-,,,i:..ii:.ir,iri,ri
i ,)l' ir..l , l,r r . r,. - ,,. 11 :l l',:r .r.ir' r: I i.l j

An experimantal study of tensile properties and vibration
absorption characteristic of ground tire rubber (GTR )/HDPE
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rnononret rtlbbcr {-i}. Basod orr tlris f.lcl, of coi.rrsr.r, in inr end. llr*sr tw,o t'ipos of nraie|ai v!rll
t r LO;t'C .l nit'alCr Orl t;1C t',rv rUrrl|'Cl '.

To rivrrccrto tlrir problcr:, sevLlral altcrnative i,.fforls h.rvt bcen rn.rdc inaluding rrlusir)g ol
.c(ycllilg tiltsc ilvo types of mai(fi.)1. Thr rCL[c of thrs,,valti:. esprrialll, t]rp viJ.,te.an bc

inier-1dod Icr;onrr: uscs surh i! frtrcading. .rrcr'8y necd5, .rnd to maka comJlosiic rrattrial! "[hc5c

olfcrt! are nccdcd to change thc rnrndsci th.rt th{] wnrto r:; not ron5id.rcC ;s a h.rzardoul |nalcri.rl
nny11]9l." but a:,;r rnorc itn'viTorlrcrrlaliy fr cndly rrat*riai (4). Thr: lnrtiirl stafi t.rken to risc ri.rbb.r
\,rir.rsti,rs to rr'dricc and rr:sen,.bie rhc srzc or irr othilr v.,ords, ch.rnge it to powcJer fofin with a size in

ihc rarrgc of U.25 rr-1nr 2.5 mfx l:y grindrng or abrasion {4) Ihp grinding procL-ss ts the mo5t
ralliad out pror.arss ir-rr tfrii lri;rpcsc {5 7]. li ihe siza of tirr lirLrc€Ssed polvde: is bclor.u -l mtll il il,

r,ril{,d Cround'tire Rubhcr (GTlil.
n ccnlbil:riion cf p--ciyn:*r bascd rnatorais lloth ther'ilropiastrc "rrrd ihcrmo5erttr)g with C:TR ha:

l-,ccn donr-.. Thls con':brnaticn c;rn be uscC as J ncuJ tyoc of rrlitafial for va'ioL,; ptriposor
i.acrn'citl.lsirc ir ihe typc of polyn:s; r-,.ro,st otien rcmi-.rnr.d wrih rubbc'r'rrJart[: i]o!vder.'lnd;.1.,eral
ificillro-<cttrnt poivnters,ri-c (llso icund {8). l".rowcvcr, 1i'ri ccffitlinaiicn h.ls ac)nitraints. Thr malr.r

obs'..tcic in icusinll ruitl.;cr wa:ic r:speci.rlly usrd tlrc:s is [,'rc:ru:c of it: cornpirx itf L]{tLrrt l5 9) and
;r,',: corrlpciliior r.uilirh fo,r5isis 0f sevcral typrs oi |narcrais such as steci r,vilc. stiir.'], cari:cn black,

fitrers rnade of nylon polYosier anci cellulose i,1). So to be cr:nrbincci l,:;1h athrr iype: ri groiyn-.cl;

will cause rJifiicLriticr anrJ rrakr thr coniil,raticn !tlcirgth ts lolv. This i: referreci to at low
L onr pa tibilitY.

ll-l torr]'ls of tixing the ,riobiilrr, ii1. !'nost i,,rdr:ly uscd approach is by q.lillg aqent comreiibility
in:odif ict"). Variou5 types of aompirilbrllt!' .:grirts harrc been r:scd surh ar sty,'t:r'lr. graftcd styrcne.
butaditnr. rubbcr copolynrcr (PS-g SBRr i10). non tlciar ela:tonrcr (11). Polycthylor-rc gr-.1fred wiih
ir;ili.:r'ri.iytlritlr (l2i ,,:r' irrc irir:k (i3l ln p:cneral, thc prr5eIre oi i,oir'],rtii)iljiy (rflcni! or"

uodif rtr: is to iniprov* tlrr jntcriacil :1ne;ion benvren GTR ;rrei it: poi'vrrrer rna*rrrr Sontl
i'cse;rclrcr., urirt; a contpltihility agent fit ,r1rrI.,r;.-t iirL. rlx'{. i;.li1i(;rl r-Iol,-tif.tr,-.; oi iirl: con:binaticrr.
Ecrmui;) e t .rl l1i] rnvr]:tr.qalrd LllP[/CTR. ccirnpo:itr! ,rsrnfl non.polJr ria5[cfirets a5 aEtni
,:ompatibi{rty. -IIrr prcsrilcc of non poiar r:i.rlton:cI provicics strong lnterfari;l rnteraciicrr:;
lhcrcby rncir:a:,in3 rls n.rtcltarric.ll Drcp.rfi.5 in'.criaciai IntL-f.rctioil l:ehavioi'is caused i.ry a

corr':binaiion of nonpolar oiastomcrir coftlp.riiltiltly lvitlr 1-.olycthylrtnr: and also \^,,ifh G.1R Thr !l-11::

.ontcnt - LPDI prervldr! the irest mech.]nicai sti'en-qtlr i11l i-ina; ct al ii2l appiied a rr:etircd
tlatlely dynaffirt vuii.:rriz;:tron nnd raa(trvr-ionrpaiibriization, tli., rcsulis sho$red ail incroasc ir"l

tci-quc piatcau rorr.,pared to thc RR / H'iPI vvith thc trad,t:onai methcd. Thc dynamic
vLritartizairorr trretirod shovrs bttter resulis tl':an tirt. r*actrvt:1y-conrpiatibrlrzed rrlathad, it can be
sren frorrl lhe lrighnr eliirtic rncclulus ,",.riue. Thc dynarlic vLrla.rirrzatrerr rnethod Droyttics an

iratProvcti distirbutron oi thi iFi ph.i!c,.rr ai!o rircrc.:r:,t' i biend vlsaosily and thr:rmai ip,qistnncir.

Zryarl et ai ii.4l rr:ndLrcted .] ltii.JV crr ilrrt iiiirait--iil(.]l liitl;i-,iirt:. ai i'1DPE ,, R{..ai,r trtfi tiiL. rr.rijIa]i
wrth the result th.r1 the crossirnked !tiu(ture of thi: tirc anc:i diiferences tlr chemicai composttioi]
iretween llDPr and 6TI made it difficuit Ior both (onit]tue.nts to have a goorl rrterfaciai acihesrver

v"rrthou'i arly agent [c,nrpaiil)ilrtv. Tht tornbirarrcn of HL]Pi .rnci GTR qlro',vs that thc ci.r!torne,r(
;r[.r:,e r; d;spcrrcd ir,. HDPE T":here the fu,rciion of HDPE is dcn:inani as a ioad carrici'. iiowever.
anolhcr r.(lson $ras grver-r hy 5jienkior,.rir:z st ai [15] th.rt thc difiercnre rr rrarrufactulinil 0|operttos
bcir,rrecn flDPI and GiR makos it anoihcr difiicultv to (on]blr'tc rh$ tyr:e'of miiteri.ti

Several studies that comhine 6TR and PE polynxsrs have been carried out [16-?CI1. The airns are
to find the best csmbinatioo of F[ afid 6Tn for varicus applicationr. Flcwever, a paper about the
vibrationai behauior of HDFE/GTR matcrial has still lirnited, The present strldy aim$ to exar*ine
tensile properties and the vibrational behavior of HOFE/6TR materials ririth differeflt heating
temper8tur€s and heati,lg times witho{rt uring r}odifiers or agent compatibility.
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A. Methods add rnrt€r;al$
Waste plastic bettles made from HOPI and rubb€r iiraste obtained from truck tires is first washed
and cle3ned. Alter cleaning the plastic aad rubber waste was grinding manually to produce
powder as thown in Figure 1. HDPI powder and rubber powder ere thed filtpred using a merh-
sired sieve 45 to Eet uniform sowder siees which are around 0.35 mm"

figure 1.,:)Rtibtrcr parlicie {GTRl, iri HI)PL aftcr griodrn;,, {l HDpE.:nrj GIR partrclt aftrr nrxing.

HDPE and G1R polvder rvcrt rnixecl wi',1 :r coir-i;csttton c1 3Crt GTR and 70'ln HDPE by u;etghl
uiinfi a ilrixcr for i rriilutc tc :iakr. it hoircgcnccr-rs. The mrrturr of tJDPt.CTB i:ci*del was Fut
ir-rlo a c'lliircirj(ai meull rnolcl ','uriir a tir.rr:r.'tli r-i 12 trrr::rrr:1 ,r lclgtli r.:f L50 trrrr. l'lti: rlclcj '"v:i
titen pii:ssed L;irtii it rtaclrrrd a prcssrrre of B 5 Vn; rlsing thc !lAW-(;OLli) 5ei'vu i.lydr;irltc
Uni'rr.'ttal Iesttnf; \l , hinr, Aftc|ihr prc::irrr-- ica(hPS 8.5 Mpa. ti:r mcld rs c)arrpcti and rhcrr
hcated rn i? iurnnce wiih tht vnrirtion ol hc.riint tcnrpcrJf,r!"L,rvas i4C "C and 180'C:ird hc,aiirr5l

irtrt w*.:s stt up to l0 nrinirtcs, L5 crinutcs. .rxd 2C,lrinuics then the;an-ipie,"v;: ccoiccl to roorl
i.Jrllilclaturt. nftcr th.rl, san plc: are rtn:ovccl frr:rn the niclci isrc fig 2,;) anC then cirt usrng a

cttitor to thir dinrclrlicn! of thr ASTM Db38 V (Figulr: 2b). Thc ten:iln tr.st lval c.:rriod out L)ri ;'l

*restinq trachitte rvith tcnsile spred v;.rs sct at I rur lnrir1. Tlrt sanrple rode c.rn be seerr rn thc
foliolving tabir 1",

Tabel 1. !ailrpir: acr1.: oi tili: !peonrarn

!.tn'UIi (CCir {r,,tl.a[. f',triJt,rJlu:1 C r, ']:firb:rrn(' Llnintrt(,,r \!urnbr,r aF \.lrrplI
s140rri0 i40 i0 5

5140111l i.lil )\ :.

r S1a0/20 i r+0 I 2a t 5

S180i15 180 , ls r
s18rii 2t] i 80 , 2r,) 5

d!",fjl*.ffi I t']"iffi
Figure 2. a) l-lUpE/6TR Blonded sanrplc aftcr comirarticn and lrr-,ating. b) Ten:'i1c tesi specrnen

li ,r lrr lr\\ i -i' \,,ir_\ 1ltl..l I r I ' : (,1
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Figure 7. Profile of vibration displacement: al sample 5140, b) sample 5180.

Table 2. Peak to peak value of GTRIIIDPE blended sample,

Overall
val ue

if ith liDP[i 6 iR Darrper Withor.rt
D"r n:p ers140/10 s14011 s s140i20 5 i 80i 1i) s 18C/15 s180/20

Min"
A,rnplitudo

{urn}

1 1 tf - 14.61 1,1 ?o 1, n1 12.5 -L7.75 1f of

Max.
Amplitudo
{urn}

13.64 15 86 13.67 l-,1 .62 12.14 15.93 r.9.51

Peak to
oeak iunr)

26 36 .30.47 28.47
.)1 71 24.65 33.68 42.38

peak to peak values is presented in the tabi€ 2, the valus of peak to peak without a damper
was obtained at 42.38 gm. The results indicate that the use of the XDPfIGTfi as damping materiai
betwee* the rnotor a*d supportin& steel plate has succeeded i* reducing the peak to peak iralu€"

The lowest peak to peak values obtained in the sample 3180/10 and the highest value obtained in

S180/e0. Feak to peak value is the disiances obtained from the maximurn and minimum arnplitude



I '\r1i 1r' \ -_-'ri(, ji li'lJrri,lr,llr;r

llli,'r'lrIl'i..r (1,, irtit\l -:--i,,Lr\ l[]: I r:':i,]

r;r*conrrr> shortrr" driring thc haatin.q pcraod, sa th3t tlrc prcscn.c of voids sLrrrcLlnding tirr., rubhrr
partia{or fnu5c5 dn ir-npcrfrct intrrface bcirvcrn thc p.rtial.s.rnd iil{l iratrx. llolvLv(.r', lrithorit
thr: prtsr'nIc of tire Ia]r riibilitv atlrnt, the intcrfaci.ri adhcsivc dces rici :trcng cnougir.

itf ain. iirr. stf ain a! bieak inrre.rro!, almost linr'arly wrth inr.ri:;llrng hi:ating timc ;rirri htatirril
icrnpcr'artur[, Thc incrcasc irr strain at thr bre.rk of tht sarrple nri1,:ht bc drrc to tlrc rncic.]Sit [)
fiexihilrt'i af thc GTR aftcr ihe lre.:ting pr-orcss. As prevrous expian.rtror'1, hiflhr-r hcaiti'ril
Icmilcratuf cs {auld dail.rqa-' rhc crossiink boirds .lnd i}1ra-r {. rc.rte dc{cctr, ;nd tire nunrlle r o{
buirble.r c;usrng GTR to bc.amc mor-c ticxibk Ho!v.v€r. !ho low fractlre strain v.lluc of blcndcd
m.rtt'riai r'" Ia'"lscd by a hiF:hly rir,rltaitine 5ti'u.r,ti[c of HDPL arld only.ontatn ]0rti, oi GTR. lhis
tonditiai tr.'ikes thr: HDPE/CfR saniple is :itil far frotl.. to iacoEilrze a! titr-rnroplJstlr elastomer
maieriai rvircrc the fractr:rt" stfain for tlri matcria! i: grcatcr than 100:1.:. This si.rggttsts thal thr
htating pIocc\s did not inrirrove tho fr.]ctuIo itrain duc to n rroi]unifornr struatui"e arrd the
iJr"t:)ence cf v0id ci dtte{:i.

il, . ,- : ..., llvl.. ".,. ,

Figure 6, Etfcct,rf liratirrg tcmp.,raluiir: .rrrd hcatrr:g Iinrc crn sir"rin .lt i:ie ak GTil/tlDirE

io fritd cui tlrt vii:rationaj hehavior of thr sarnplc. a !l volt nroicr rvith ;ri'r c>lcrtcr rs used arl a
scurcc r:f vibratio|r, Itu tran:duccr of thr Vrbi:rperi ll dcvrce r:t dr.ta(hcd to the supocr.irnfl st.cl
D13tre tc mtJ!ur! +litt vibr.rtrons. Thr Vibr:xpcrt loai rocords vibrstions tltJt arIrur cn thr-

-<ulipci-tiil8 platc foi Iu,o seccrirjs,Jnd is 5irown rn Frgure 7a anri FiSJirrc 7b.-Ihe resu]ts lhr:1r., a

tleitr:a:r: In vibrat!on dispiacenrcnt tvilh tho u:r: of i-IDPE I GTR as danrpci rlatori.:I. li is notictd
that irI ihc sarre frratiiig t*rrppraluia iire vibr.:iion drsplacerrcni lcnds to inci.easr,rs J:; the ncatlng
timr: inr-rc;:srs, The abiirty of *nergy dissip.rtran is rclatr:d tc; tlrc vi:coelastic brh;vror arrd degrte:
cf coillre(-tiviiy of ,r,.lny irtcrfacc areas in ;r :itrurti.rl(r i24i wircic hoth of ihere are rniluenccd hv

hcaling lemflcr;ture ancl heatirrg tirnc. Howarlh ci al statcd ihat iho vtDr'atro,r rh.lr.rrtL.rsti.s af {,:

infiur'nccd t:y tirt char;tici'rstirs of thl rlanrpcr such .r! thc tirickrrcrs irl tl.i: darnper, th. structur€,
and iitcl r.omposition of the rJ.lmplcr firaieriai 124]. Danrping i;ch,r,;ror s.riso inf iurnctd i:y thr-,

shapr of thc j'1pg'.,'0,.'rU of thr rui:h*i pa.tirlc!, and pcrr irrt-,gui.rrity i251. Thir altcnrjation c.lr.r

,li:r: bl drrivod lr*ni tiru contribuiioir of tilc u-r[crf;tciai frLtion brtr.vern nialiix.iird rrbirer
Daf ticlts 126.], in addition, tht ports ariling frorti lhc disi-rersron cf rrbbcr parttcles ccln lrlay a rolr
in danrprrrg c.roaciiy bchavrcr i27j, Ovcrail, tirc tjiiferr:ncc in dccreased vibraticn be,h,rvrcr lviitr
variaiions rn hcatinli liDle.rnd tne hcai:int{ tcnrpcraiure is entrrr:iy tiuc to rlifferenres in thL,

:-,Iru( turc of HDP E/6Tli.

I

fi:
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while the heating ternperature at 140oC has greater tefisile stre*gth than the heating temperature
at 180"C" Therefore. the S14Sl15 ., :mple provides the greatest teflsile strength value (6.36 Mpal
and the 5180 I 15 sample 6ives the lowest tensiJe strength (3.67 Mpa!. The decrease in tensile
$$ength with the inereasing heating temperatr{e can be attributed ts a decrease of crosslink

bonds in 6TR during heating [2:]. This suggests that at a higher heating temperature more
crosslinks will disappear and as a result. the towertensile strefigth occirr$. it has been recognized
that due to differences in heat absorption behavior of HOPE and 6TS rnake difficulties to combine
these twc types of materials, especially at the higher prccessing temperature. The differences in
the beha\iior oi HOFE and GTft in receiving h€at play an imporlant role in the finaf structure.
Neverthel*ss, the interface adhesive also depends on the degr€€ of cornpatibility as has been well
established in several studies [16. 18,201.

51,:l0ii5; t S14{ii20; d 5180/lilr e

180/15 and f. 5180/?0

Frorn the examinatiofl of the mlcrostructure reveals inforrnation *n the interface between
HDPE-GTR. lmages fr"om a laser opticel microscope show t}at there are three different regions
namely wh,te HOPE. 6Tft which is black a$d pores or voids indic8ted hy arcas that look bluffy. The
6TB area is dispersed in the HDpE matrix. The microstructure image shows o clear gap between
the two phases between HOPE and GTfr. The weak interfacial adheslve can be confirmed by the
formation cf a clear gap boundary between two phases i1L], so this combfnation .aflnot distribute
the load perfectly. As shown in Figure 5, rnicrograph of pores with relatively larger sizes i5 seeil to

,:ctrr at a higher temperature. Rarnin Shaker and Denis &odrigue [Z2j stated that there is a

relationship betwe*n heating tire and he*ting temperature with the presence of bubbles and
defects on GTR/Fc blended. Highsr te8rperature and time, e higher nu*ber of bubbles, and
darnege. fn additio*, poro$ity is elso faused by the contraction of the GTR main cfuein r*rhich

I'ril itrostt lt ci rtrt:
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For of vibration char&cteriitics testiog, the sarnple was cut to the size of 45 rnm x I m.n x 5 mfll
and thefi used a5 a damper rnaterial placed between the electric motor and the supporting steel
plate as shown in figure 3.

Figure 3. Set up installation lor vibratisn test

The 9-valt dc motor with exciter was used as a source of vibration. Damping behavinr was
rneasured usi*g a Vibexpert ll device with a transducer placed on the suppcrted rteel plate" Th€
rstatioilal speed of DC Motor was set to 31rt0 rpm, Vibration starts to be measured after tr minute
after the steady-state condition was readred. The tifile ta measure vibration wtss $et for 2 secondr
For mirrostructure, ohservations were carried out usiflg a 3D Measuring Laser Microscope
0Ls41SO,

3, Stsui,. and discustlon
Fi6ure 4 shows the correlatioa between heatins time a*d heating ternperature to the tensile
strength of ttre combination HOPEIGTR sarnple. The result shows that tensile strength value is in
the range {3.57 Mpa - 6.36 Mpa}. The value obtained is similar in the range also obtained by
Mordn et at {211 with heating time for 20-30 minutes at a temperature of 200 oC pressure of 8.6
MPa whieh is 3.5 - 6.5 MPa. Furtherrncre, Ramin et al {22} a}so obtained teaiile strength values in
the range of !-8 MPa lor lDpE / flNR material by a rotational modiftg process and stated that this
pro€€ss led to good conEolidation and adhxion of the conltituents t221. Meanwhile (. Forrnela et
al with a mixture of LOPE I GTR 5OYo: 5096 get tensile srress of 4.2S MPa {11}.

,
I
?,
a:

ll1 !5 i$
Heariftg time tMinute)

Figure *, Correlatian between heating time and he*ting temperature to the tensile strefigth

Figure 4 also shows that at the 1S m*nute heating time does not ieem to have any noticeable
effe(t on the tgnliie sken6th. The dif{orence looks quite lerge at the 15 mifiutes and 2O minutes.
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on tho vrillariion (yrl(. A iri;;h valuu ;rIpoak to pilcrk rnran! th;lt: Iireit- rr po.Ji vibr"ttrc-rn darrpir:g.
Tiie vibration darlprngi a.riJ,lcity;5 rciiiltcd tc th,. porfollr.rncc of nt,:)lcrii,ll io abior'$ vibration;l
.nt:rgy. ltt tho c;rsc rvrthcirt a d;rnpcr. vriiration cncrily i:' iroi di!!if)allld hy tlrc llruc'ture irui
iransnirttpd dirrctiy to thc itrilctrrro Darlprng abiiiry deperirri5 on i1)e en'rotrnt of dissip.:tion
0rrcrgy aL:ror[ed 124]. Thr trst r,arn*le irsei :]0'.'{ GiR.rr a fiiler, r';rtir thc prclirncc of GTR prrticics
io r"tdi:ie uiilratiCr. 1l lrr5 i16-'111 ;tnted Dv lhao r-rt al i:51 that tht additiorl of r+cycicci ilJi:i:rr
crltmh: in..r,,lse5 damg:ir:g Frcilrlitia:. ilL- 3L5cnr.'of iubi;rr ij{l!*di:i as.: fiilcr in the .ompa!iIr
rri;ririr rr,tii lu*ctifiil .:r.: d,;r'r.-scl fr-i;ircidc'i-rt e ncrgy i28i

i:ir,,.L:lc S thc!"Js tl'lc ;miliitiltli: v.:iur Lrsrr:E ihc frr:qur-l.lr'., clcrr,.:in irrr"i:.:rh r.r*tplr. 1n the flg.8a.
ihr drffrit*i:r irr airpl;IuCi: r,.:iLlr; ;r rgirifiaail at a irttqricnl,,,oi lb tiz in ihc ccrrrJif;orr of lirt-.
.rh:rnit: *i a d,:*lil0t. u,'hiii produ<e'r tni: i;rrF{:11 rfriiiriirdc y.ilLre. ln ihe rtntpii'r!iih,l hratinl
terlrilci.liuit c.f 1{* iS:41}l !i"jc{'i:i}{j.lirlciitride v.rlirc is irLri r}rrj{lt C:ifi-.rrni at each frrqLl*nrV.
Tiii:r, thc'-i!rplitili':e rs ilcsr tc r.r.o at n ireqrlr.ncy ':l Ii.l2 rlz arrri abov*. On the *th*r h;nri ai 1ir

42, fcr SlEC ifrgrre 8n) ilrcflurc! a rll,rtiv*iv iarql:rrplitiici. dificrtn,:r xilh iht- uairatian of
l1aairng Ii.nr. iolvevc]t f0i lnc rc$i lrtqlt nc.; :hcr.lr ihai ihe .ln"rfiiriudt i: tc hr tt,e samc.
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Titr-,rc resL:lil inrijr.:ie tilJi lhr diifr:rence in yibf.ltion ailiiraat.ri!tlai ri o,:iy 1'ound at i+'"v

irtqitet:cits, ilsp*ciJily fnr SiEC I'iri: r;:i: i:c ccirrlutie<J ihal ior s..r,r:plc: '*,ith a i1+lati:-rl;

iemrctai.ilt of 18C'{ shr!-,,5 Ihc drffer*rrce r11 .1bs$rNli*n vrijr4tirrrial {rnargy, iI 1s ,r.ctir,rd th}t ihc
irt;iin;: lii:r* Frealliil ..rif*cls tirl- l;torphci.:gy al tI* GTRIiTDPI stri.]al.rira 3"rsed ixr tirc LrtJSarv;rticr

ef tr,r mi.-rostl i,atlr e cf tn€r !lBC :\di11*ie. !i 5ltcriis rrialrvr:ly iarq*r {:+ir:, lhi,ir tne 5i40, ri grear.tir

rlr5lrtc oi striti(tiri;ri rrregr.riarrty Lrf,irirr ai a ir*i:tjng trirrperi:tiirr cf i80 which is picbabiy fht,
iaus8. iJ;l\r{'j cn the c}lrei'vJliJil |]f :Ff i}rra{o\truai'Jrc of tht Slli0 5anrl:ie iirgr;rr, 5i, ii 5it*rv5
i-r-'l*ttvely i,,tlgr,t portr li'r":n thr., !L-?S. thr: rtruatur"li irreguLrrity c{[uf5 ;]t a h{,atirg lenr-rperature *i
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180 which is prcbably the cause. Damping ability varies depending ot the amount af e*ergy
dissipatiofl abso&ed. the amount of enerEy dissipation obtained by the material by converting it
into molecular motion, and the frietion mechanism between the constituents of the material [24i.

{" Conclusion
ln this research. 6IPfHDPE was processed via a hot comprersion i.:'roeess u$ing conrtant pressure

with different heating temperature and heating time. and the results sho'rved thei the tensile
strength of the GTf,y'ltDPE btended sample is higher for the sample 5140 than 5180. Sarnpte with
the higher heating temperature and heating time show larger value for strain at break. From
micrdstructure. obsorvation shows a lot ofvoid by increasing heating tirne and terfipersture. poot

of adhesion due to the lormation of bubblesy'void around GTR partiele causing lovu tensile
strength. Applicatio* of GT*/HDPE as darnper material has suceessfully to reduc* vibration that
can he seen fnrm peak to p€ak value which is 42.28 mm {wkhout damper} to 23,71 mm {518011S}
and alsc from vibration displacement profile.
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