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Wear Rate Investigation of Copper Based Metal
Matrix Composite

v.S.S&ap', Dr. K.B.Kale:
IPe Sch,lar and: prrfas:;or,

'''DVW COE. .4hrnednaEdr. .lrdi.t
_,;anapwa 

n i- !- a:tgi,:ni 1 . :.,}
'kl sho L !a l€. -::i!g1:1, j I . c.):r

Ie5istatt(je, cop[xr is one of &e most importanr cotnponeill\ II

.{6rrrrrl- Thc rrplleadofr ot Metit M.trfi Co,trpolit r (MMC,) !.€ beiag ircrerxiog d.] by dr] tn rh( l.Iospoter lrutomot il.rtld nrdl morp induchisr. b€eause of thclr improvcd prop*rdes eomprrei to orifortr mefrir. fn. hlgi pcrfororaace 0f braLrprds nonflr'mrted&ls rre irtroduced nhict cre aibc.'ros-fr.e. Th. norl iordvr! .oet!.ring tfr" *ii-tf[fii- 
"i6pp". Orrr_madrining srea! chteps MMC (cu-N{ro pnrlictei or Fe MMc) in the luromobflr l"uli poi ,ppr;*rtoii'L 
"*,iii",," "ar,rlisdog brulrr p'd' The r€in1orc.m€nt of cq-Fe MM(' win br $ith verlibt pcrc€orrg? of iion paritue ly (elght. Tir* cornpnr;rels tt'mtd br poeder uretalhrsr rolrt tollowed hl ErIrullorl T*o eornbloaiions ot iornposik sr. irit.d r' i"oi,, alz. i". rr,.t'carJeil it curri€d ord for cortporirE b.ti st smbierl teatpcflturf bI uiing pln oh iura nr€thod, pins lre mrde of c.rmDosite sndtesr€d asslnlit qr.t i.otr db.. P*rrort.oe? *'," mrialy cvaturrd oo the t tiiir t-m o.r,o "*iirJ"rlimJ""'iil.'fi- "n"o.of lbrsi",l pr{rPertire. medr{olcrl propeflls! 

'tlll rlro be dircucr.d, tue werr rtlecriry pr..tnel.r! **r, * iurrr"iir"o ,oaslidlng lpeed 
're 

viried ard rrear i.r obstrrcd. Alto lie rcrrlrs of the .o-p*ita a." (omparad \yith Lhe rerdtf of coryeolioflilbarkr liohg rrlalcritl,

((l;!,ory'r* llopd Mrlrir Competire, Wtrr belryloo,

l. l\"r8oDr i('flo
Wear is a rr**lhrqirrn of Blnoval o{ m{t€rial flosl one

surface body with I(|ipsqr Io olb..r sullirce. Facto$i gowmilg
tie wear exe.m.s{erir.l properlies suoh .rs har&esslstreosd
ductiliry. srrl:rce finish, work hardening, lobricatioq lJad
sped, conorion. tenrg:fiuure. lypcs of wear are Adtestrc
Wuar. Abmsirr: We.rr. Erosive B st. Cavitution Wear etc. lt
is posrible ro iraestigale orr indppr.opristg fri.tion filaterial to
Bdt coelfici$n! of kictirrn witluo limits for the turomobile
rpphcariuns. fhe friction rirclsrial prcnenje: hove ro be like
good re.sistanc( to severc tettlpcE{ures. tot\ aomrresnbilitv
and grrod resistance ro {ear [.1]. The Ierm .,composireL
broadly denotes a nalensl sysrem which is poisej of a
orscrcre couslltucn! (the rcinforcetnent) dispersed in a
continuoUr pluse (rh€ l,}atrii ), ptrtjclc rciDforc;d composit€s
are ligh merals & alreddy Bttracrtng Oe attentifi of mitcnals
producers and end users becau-se of thcir admir.ble
meclunical and plrysical propenies [?].

Bmkc pad hall' a wrierv of mn8liruents such a-\
nrfials (llofl an.l cofrpcr with or without alloying elcmen6),
solid lqbrirantt graphrt€, lcad aa,l MoS:i and c"rarnic
nlrrasives lsilica- mullite, alumim and silicon carbidei. beingwidclt usL{ ln hcav.v rjuty brirlc systems. To cn*urr tbf
ruq$rrrment\ oI hcaty iJury autornobile rclrr!:d k, thc braking
Ftoc€s!. tbe friction ouerid Bulir Lave a srabte ana higi;
friction coefiicicnl lo\* lvear mtc. rneubaniorl srr.eng(r ar iifii
llmpctiltures Bnd good tbemtai conductiviry, Fur- having-u
high thcrmxl .ortlucril,iry combi-qqil t+ilh gooa mechn[icnl

brakc sysrcrl]s. added h the folm of powdel1i qr fibers

. .lron additiorlr in the copper matnx lrnsufi, a Ercalsr
mcchaoical strBngj)" therrral srdbility. Thc ccr,rrnir pirriclrr
acl as abmsives. Is high bardness lcads lo an incielrc irr
mechaqical rtrergh and wear resislance uf tic sirtered
romporite- Many sudics havs sbowr thol zirconium siligatc
(ZrSjO{) caused coruiderable incieas! oI the liierirrn
coefficient relalive to othcr ccrdmics used iI lriction materials
such as SiC snd SiO:. fie addition ufsolirl lubrican{r rueh ts
$ophils ard M.tSr stabllDes friction coeflicient ard rcdurcr
wear. The development o[ copper marir L.o,np(r$t.s hrs
relied on the se of ceraoric reinforcemenE u,irh slumina and
silicon carbide rhe most comnrcnly ulilized. Seveml el.firrLs
have he€n mBde to irnp{ove rhe ir&rfuc€ bonding bel\,ecn
c.opper and cerarnrc parricles by cxploring surfacc ioaring oi.
thc ccmfiic panicles. and lhe use of altematile reinfnrirrrg
materials such at carbon bas€d graphite ald graphene.

II, LTmATURE SURVEY

_. Asil' M a.al. explained three Aluminum luttd
t,rclton 

-('ompostcs 
which are desig[otcd as ALM 01. ALV

u2 & AIM 0l tt,crc formulatcd. The dr? tve3t tcr ,s rxrrlcll
oul using a pin.oo-dilic fibo-r.sre, st constani sliding sperd ol-
9 ms-l under a load of50 N. Thc counrer ibce disc i m.rrjc ul-
heot trei.tcd 

-gley 
cast iron_ During the te$t, tllf cunlulitrtr_

n!:ar (grn)r Ccrtllcrcnt ol fticrion. temp€rcturu l.|'{e to(.t itn(t
norsB levcl (dB) wcrc recorded. fhe cff.sct or.lo rl rt Lonstnllt
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