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ABSTRACT 

Pahn blmel activated carbon (PKAC) found that beoome one of the potart!el self-lubricant 

materials. Aarfcultural wll81e3 would beprefemd for1111e lb lldlva!ed carbon ln.duSU!es since 

they mi both cost effective 8lld enviromnai!Blly favourable. In Malaysia, b:u,ge mnount of 

pahn kernel is producing as agricultural wastts. low friction codlicient, palm knit:! 

activated aubon Ninfon:.ecl polymeric CO!llposite am replace llXiRing high-cost industrial 

self-lubricated materials. In this project tho effilct of immersing in diffmmt typo of 

vegetables oil on pbyaiw and DlOC'hmical properties of pelm kemel activated asrboii 

reinfo~ wilh polymeric composites was invelitigaled. The composition of 60%, 65% and 

70% of tho weight aclivld.ed c:arbon was re~ with dM! po~ miin and compa~ed 

into a dio at lO<tC with 122Skl'a inssure tbr 10 minutes by wiillg compaction technique. 

Throe typo slMipo p:epiiod whim is disc, pin and bone for condw:ting of tensile (ASTM 

D3039 I D3039M·17). ~pression (ASTM D 6641). hardne!IS (ASTM D2240-1Sel). 

su:rflllce ~ demity, porosity 1111d water absolplion (ASI'M DS70-98(2010) el) tests. 

All the test ~led before and after immersing in lbe types ofwgetables oil wlili:h is 

soybe&ll. pahn, and com oil. The 60% sample had die most excellait propaties lD. ~of 

hmdness, ~ rwP:n~s. 1eDsile and ~ Immeniag in diffi:i:qit types of 

vegelllbles oil sive sllgbtly dltfmnce phys:!Clll lllld medianloal p1q>ertle11 of the oomposltes 

competed to before Immersed. 
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Lzrho11 abwliti i6irong lr.tklpR 111mit di4upati ~Rdi 11Q/ah tlllrl hallan )'llllg HrpoteMi 

nhRg<ri pelrnw 8rndiri. K(lgrD1QQ11 Dahan butulgm ha.JiJ dari pman#ln 1MmlHrri 

keuntwtgan daJam intlfutri alaivatJI kari>on yang mm1t1 la kbfh ekonomt dalt tMna a/am. 

Di Ma/ay&ia, hanyak irirorig kelapa sawil ynag urhtail .rehagai bahan buangan pertanian. 

DLtehabkan okh pdalJ ge.tertt1t mll.kJh, brhon alrltvatl lllrrmg kelapa &aWtt dlperbtatlr;m 

dellgan h:mq)()!!ft po/1-bokh melfggrl1llilra bahan ~lbtcir ttmdlrl yang 86dJa ada daJam 

hftlwmy }'llllg mntp1111J1Q1 .bi.! yang klrlh ttnggl. DI daJam projel;lld, h.tan iWtelah dJrentltzm 

dldaltzm bebuapa jtlf/4 lllillyGl tlfl.J'UJ' terh.atlt:rp klD'fxm akttvall b!Ji ktlapa aawll yang 

dlpolAiOlkan "'"'°" poltJMr ko:ttq»stt telah dija/anJ:an ldfan tuhatJapnya. Bel>erapa 

lamy>08181PKAC1q>ml 60%. 65% Jan 70% dml butzt ailtMI MrlH>n dlpubiat1ran dtngan 

damarpollmer~ dldalam acuandandlpaniukanpada 100 daffah Ctlshu serta 

1215/cPa tdanan n/ama 101lllnlt tlengan ~ telatJJ;pemad«1111. 'Iigajenls bmlul 

yang dl.redtalran bagi mencqpal objelitff projd inl 01'ltat'tl1TJr1 adaJoh cakoo, pin dan 

tukmg.imtuk 1M1rj'1lllnkml uji(lll tttgangan (ASTM DJOJ9 I D1039M-17), ~ 

(ASTM D 6641), ke'kera.mn (ASI'M D1240-15el), ke'kmatvzn permsllrtuai, ktthllftpalwl, 

kttliangan dan pertye:rQJHlll air(ASI'M D570-98(2010) el). ~ ujian )'Q1lg dtjalank.an 

ttttma8fl nklum tlan ""'- ditWam tiga jmia ~ .JllYlf1' ""1at'<RfY'l ada/ah kactifJg 

llU)'Q,ktlapa .JaWil dan jRgrmg. KoR'lpt)Hilfi 6C5 dUkrpati nbug<ri )Kll1g teriHlik "'1lt1M ujUul 

~Q.11,, ~ ~ k:teg""1Jllfl dan ~ Mnvndmn "'1/am 

babuapajeni!J minyt.lf: aayw-berikzn aetliJcit perubahan dD/am ciri-cirifizikan dan 

meTranili:Al Mmpoait jU:a dibandingkan dengan te~l-diTendam &dakmt mtnyok Sll)llD'. 
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CllAPTER.l 

lNTRODUCllON 

1.0. Badrgroud or 1t11cty. 

Tnl>ology is science of fiic1ion, wear, and lubrication. The word of trfbology is 

derived from the Greek word t1ibos which meus nibbi113 alld ftlc!lo11. Trlbologlcel 

invmti011B are limned within time periods nmging from tho pnllhisto:ric epoch (1ho stone ap) 

to 3500 B.C., when <JDe ofllu:: first Q111DPles ofttibologicel app&lliom was the gencnllion 

of fire by f&tion betwem two pieces of wood.. The lribology named officlslly arises ft\lll1 

Jost Report. Tn'bology is 1ho sciellce and tec:hnotogy of interacting sun- in n111ti.vo 

motion and of the piictlees related thereto. (J'Ol9t, 1966), blit triboloSkal concepa. as for 

instance the way to reduce tiiction using rollillg elem.l'll!ts and lubricants, -much older than 

indw!Uy (Frbc: et al.. 1997; Dowson. 1998). Tribology is highJy inlerdi:K:iplinary i:nvolvillg 

many ~h fields as physics, m.a!l!em•N:s, dlemistry, mataials science and aigincerin&. 

and therefON «lllll.,...ing basic md applied seien<:es. 

Fric:ti.oniswhentwosurtli.:esmem•kingoontacttbatproducoenergy,hea:t,mdmake 

the surflll:e wear. The application of lubmaUoa. is to improve energy eflic::iency and 

mechanical reliability. Previous tnllology reseatd1 has yielcled some promising wear-c:.alllrol 

medtods, su~h as film eoating. multi.·phase alloying. and eompos:ite stmeturing, as well as 

lubrication. CTuhlr et al., 2015). Solid lubrlcet!on, 011CO con.eldered an «rt form, has evolved 

into m impollantpartofmamials 9Cienceand ~Fora lcmgtimo, companies have 
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used solid lubtil:«tlng maleria1.$ to adlleve low friction and weer under a variety of 

eondi!iona. Bllhanciug tho tn"bology perfonnanc:e of solid lubricmrt lll.lltmiala will 

slpiflc.mtly ~oe cOSl8 while also aihmclll,g Che ef&lency of 1he machlllhl,g melhod. 

(Shankaret al., 2017). Cad>on has spmbxl the most inltftstamong solid lahricams because 

ofits uniqw;propeltU:s. ~bonexists in a vmictyofways, each with its own set of p1opertl.es 

based on 118 pelt!cular struelllre (LeU!ngton, 1998}. 

Palm kemel 8he1ls QO!ltalnlng bJ3h carbon (S0.01%} ~be Wied as a p:t«4100< to 

produc;o of actiftted. (Mak « al., 2009). Physical « chemical ac:tMtion ea:rbon may be 

modified to prochioe actmdecl carbon with high porosity and sudiM:e 1m1. (Hado1m et al.. 

2013). ActiVD111d auboa is a caiboaaceous substance that is mostly amorphous in ll8lUnl but 

ch:velops a high degree of porosity during !ho produmon md 1retbnent ~'· Every 

acti:vattd carbon has a memory that is illflaalced by eie so11111t1 and the conctitiom of 

prepmlllion. (Guzel F. and Uzum I. 2002) Almost any carbonaceous material can bo used to 

mllh: activatedcaboa. Apil:U!lund W'W11, m llie odil:t hand. ~tbe motlt midily available 

and loast expel!Bivo of all known rawmataials. Since ac1iuted cad>on is a cheap adsolbalt, 

it is ~only used (Joshi et al.. 2013). In dlis industrial llm)lu1ion 4.0 en, enviroamellllil 

pollution became an issue with a great impact <lll social commitment in the last ye-as, the 

nc:cd md demand for activated cmf>on8 is growing continuously. Because ofits low frimon 

coefficient. palm bmel dvaled carbon relnfurce.d polymeric compo.slte has the ability to 

rqilaco existing higb-ccst indwJlrial self-lu.bricaled m.atmals. At various~ and 

loads, palm kemel .VVatecl l:.lllbon mnfrm;eci polymeric QOlllposite has good Vibological 

properties with high friction resistance and.low wear rate. (Mat Tahir eta!, 2016). 

2 



1.1. Probkm ~-.. 

The proj~ edge or rim 011 lhe clrcumfaaice of a sll:el wheel 1hat ls~ to 

hold 1ho wheel on a rail is NMied to as a flange. When transporting loads between fu!:ed 

l~ Ql1 a i:q:u1m: bas:is.111il tnmsparlatiOD wi1h ~wheels is ideal. Loids may be 

m.aclti up af individuals, raw materials, or finished goods. Me1Bl tracks provide low-friction 

movement. hi8h·loacling capability, and long·tam durability. They are often self~Dlai:ned 

and do not need the assistance of a driver. The wheels on a car or a shoppina cart require a 

diffimmt level of precision and design than flazJgecl. wheel rail instailalions. To provide 

lndiOD on flat ~s, rubba or plastic tyres ate made ti:om sofla' mllerials. Mellll wheels 

wed on tracks, OD the other hand, depend on p:recise geomdly and en,gineering to stay OD 

~ 

Since the forces produced by comact betwem wlw:el and rail are dt.pt.ndent on the 

fiietion (or c:reep foo:e) ~es, liiclion eonditicms bcitween wheol and mil play an 

impo1111nt role in 1:e dynmnie aeliOll. For climbing a slope or bniking near • stalion. for 

ex.ample, a high coefficimtt of ftiction (COF) is necessary. High COF, on the other hand, is 

not de&nible for a elll' passing 1hrough a tiglit eurve beeausc it causes hdcnl fusw squeak 

noises and rail oorrugation.(Tomeoka a al., 2002) 

Friction ~l between whed md rail has been used for many yeas, with sand 

beiag used to help a !OC>Omotive climb moua1alll,. gttaSe lubricant bdoi used In ti3lrt curves 

to avoid oonugation or wheel-flange weer, and so on. However, even whm using these 

~. COFmay be seUo ahighor low Jevelinastep-likcJMnneir. Toolowortoohigli 

a COF causes wheel or rail prdllmn.s, such as making skids, S!ation owrnms, wheel/rail 

wear, and ~n.(Tomcoka et al,. 2002) 
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The beat pierated Ill the co~ Z(llle between a wheel and a rail, es well es the 

inc:reased mnperature of tho woding swmce.r, ~ changes in tho il1rW:ttn and 

mechanical. propaties of worldn& bodies. It ~ colllact sur&.ce WQlt, whldl. IXllllributes 

to wheel flan,ge and rail pmll.llttl!f; filihue. ~et al., 2011). The aim of lubricating 

the comact bctvieen the ai:tive nill gauge_. md the wheel flange is to minimise wheel 

and ni!l deWiofatlon and thus wear. It must also ensure protect!011 by reduclns fiiot!on in 

eurvos1opPJVent whoel lift and, as a mult, derailment. (Desc;a:rtes eta!., 2011). One of tho 

ways to red11oe wear ptWeSBeS of SU1filces m the flanp roa1act Is the appllcalion of 

lubrication devices forworting sarfilces. (Spiryagin etal., 2010) 

1.2. ObJeetlve. 

The objective oflhls Btudy Is: 

• To study physical and mechanical properties of Palm Kt.mt! Activated Carban 

(PKAC) before 111.1d after immmion in di&eut type of vegetable oil. 

• To study the appllcalion of PKAC as soll4 lubrlcant for wheel flange railwf;)'S. 

1.3. Scope. 

The S1Udy coven ilie physical. and medlanical properties of palm kanel activated 

~(PK.AC) bef~ and 111\a: immming i:n diff'emit types ofvegctabWs oil. Hil1:dness. 

Blll'filce raughn.ess, clensi:ty, weight, porosity, tmsile and comllft68ion testwmi: candacted in 

order to observe the effoctof vegetables oil to PKAC. Miiking ~of their phipaties 

betweeft boCh before and after fmmm!on lll 'ftSetables oiL 
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1.4. GoeraJ Metlodology 

a. ~review. 

Collec:t information trcm previous S!Udies joumal, a11icle, book and any n11ated 

iefmni;e about die p:rojlXlt. 

b. Sample p!qllll'llliOD. 

Dlso, pin and bone shape with compollit!on of70%, 6S% and 60% ofpelm kt.me! 

iu:tivated cmbon (PK.AC) mixed with epoxy and hanlener going through 

moulding pm;ellS by usio,g 1;Q111pldiag 1e1=hnique usio,g hot pn:ss m111;:bine w.ilh 

l 00-C of tempeni:ture with pressure of 120k:Pa.. 

c. ~rim.mt. 

Tho &pe1iwent will focus oo physical and mediull1:11l piopwties to.st su~ as 

hlll'dness, sudlKe roughness, density, water lbeorptiw mid porosity fur~ 8hape 

sample, tewiile for bone shape ancl CQlllprMsioll for pin shape sample. The 

expcaimeat eonduet befote 11111 after immmiDg in diffc:rent type of-.egelabks 

oil, which is palm, soybean, and com oiL The duration af immersion is 24 hours. 

d. The«ls wrllillg. 

A comple!e thesis will bo wri:ttm including all the data and results fi:om 1he 

expaimeat.. The gaiaaJ. mediodology of1his smdy is simplified in die flow diart 

as shown in figure l.l. 
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Figure 1-1: Flow chart of project. 
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