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*xV**a4 1{r gr.rasirl* *.ir. T'*::: e.llp*.iiir, \,,irti. t_;i *or.,.r"r,. 1..

ear:l :he-Circ, p*a:1.7.rr-d,;ti::g ils :*i;jc:rr,-,, ,o .:-,..,.ir,j., _.,*ex:;t tadiztg"

Si:aik.

Nztzt:rt.:

Ltwar,;rs1':tet
Es,.l'at c*11rg* ,;{ F*gitztr.n'g,

r: Frr.i,'=--1.-.-
-. 

cl,q:]:qL{:l q, ?iaraiarax ;:r:.

*araszrac: v,:l

f:6risii.i. ;

5d&:ffi:En

*-8u:ii;*i";B

"RASIEIT" 
TI{EL:JV{AL A}{} S"RUC"CR,t.L

AHALYSrc *F I}ISC tsa4.HE

i. I]IiTROBIJCTIST
Olall rrl systenlj rhar raakc cr;, thc.orl,:r sis:er- .s -r.;dl :a.e slcir ir::po:-rr:rt. l;s fur:ir:<,:.r i*,r.,a.""-"-.]nr ).:^r:.. i_,:-ii.i i:..r c:. i:sse:g3r nic .t.so 

;:.1:s:::2.r. i, * ; ::., l.;..: ,':\ :.)J J::j 3l'"i:+ .:..--:-...
, ::.r--.-.\ := -irr:i l ur,* ir"or'r* i;, i;l' r r *1.-, ai,t ,.,_.i ;;:,. :,j:sr'i s+. s:r:p.ie e::yrnore. Brcls s::rlrrgl ;*;;, u, i;rj ,.::

;1:::-ri* alr)_ 
Srhe:- 

pzrr cf rhe ,*r. irorr"u".'mu+h ece:3i.i: iaA.s to gcr thc cer up a hili. ir rakcl at icarr,r, ,.uIl,rr:ergy is srop it at die b{rlr+r::. {n g**trzl, rhii€ irr 1ijr.€;::ain ie*rrions af a trrak* ,y$1s*r1 ; ,Jil;; reiriui*,s

:1.-1-d 
*U* driuing-deratiirill, ri; y*rJi:cc a 

",*i,;"1*"= ,1"*,';'*ta r'€,tqsarr, arte to holC a vehjclc w;er1 lt1 **rid::e-if iea thc trralt3 rvrre appiied, die piu:s 
"r;lr;; ;;';;;:;

f=iast th+ bmke drutn or r+isr $on!.rr. ,r;,,xt,ir*' en*rgt irrta
:i"I*l t*ntg! via ?ictian fee *c,:l;*g *f ,L* irru;.**
iiis*ipares tle l:+ar and rh* v*hicle .rlc:"t dJw*" .T1is is aljt 1<=ric rsirh The Flrsl Laur ai Tlierm*4ytz;;j*r,' ,o,r*rin,",
iiio,,1'n as 1:e ia*. of con.sen,ario, 

"i.;.;,;'.i-n,r',r*. .,0,.,iiat eneral. crrnot b€ crsate.d no, O"r,.o-:,.t. lii'*r, a::,.i! ?.ra;:r,ene<i *orn ot:e lan.l: to er:,+the{_ i:, ii,r ci::.tr r:i ittzr;t,t. i;:: conve(*d irr:r;lrl;intttc e*$gy to lhern;l eii.igi/.

1-l C*lnpon*su* rf dirr i:rake
A iisk brake ***sisl,; ol so rtar:y .;i>r,L?c*:r1:.> :::,,; ,;,;;z:::;:
tite .x:i;e*j itsb *sd a ria lionar, 

-?:,a,tst 
r,i : : j 

: : ::-,' :: : :_.:. l. :,
Ci li:.)r'l :: cl::lte;1r; :*i 5,.tt::,-, :i::tit.::..r. ..i. .. . 

".;;.a l:j :'.;r. .-rS::r:;._; t..a -:,i, .r,:,, .. . -
*,,'l 'r':r r*r ,".1*. .. -ruL. !.i( I -,-:llnii:::..,i :. ,j.il,J:.,. i:, i;.;:....,,1;.., :.: - ,-: _: .. :: :_
1:r: ;j1i; :i:t:t is:.: ::l;:1.:..i;t :i:rt t:.:ir i:-. ..-.:.:..:-, r. r:rl
L::.j..':::::;I,.t.tLjlj:.:,,l.-,-..;.:...
rit{:':f:tt *:-:e ir:]- :;.ierl:::3 j,: :,:t; ;....-::t::: .:...-...:... , . .

ira i :s,g : : :tg b Z ;,.'; e a-: :.iia ;-. | . ;,,-l : : :i :;j y. i,.. ;", .
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Sixnlatis* of AUW R*bsti r, v*lzirle body asixg FEA r:ref hn*

1. I r.\

Slic&l Sulhailir. Pilli Srav*;ri:

-'-lAssistaal ?rtfess*r, Depaarceni of h'techaaical Inginre.rirg, Isrvar {'*lkge r:f E:tgi*r*ri::g_- J\iarasar**pei, .1frAssislaatProfessor,Departmeat a{M*chafir.alErginecring,Nara*araap*t*v*gtrt***ttgCollege {Auta*t;zt,..z:i2- \tt:.::.:;t..t..-..,
A.P.

ABS7Z,{TT:

*eeigrz *{ A1??l*T pressure lessel usi,-re {.'=:t.: -,-tiiz.:.zr=
ani **;:1ysis::=i::g Arsys so*rvare *sir,g.J*rr,-1 +.';-,t ;'i1 i;i,; ; 11.,

mat*rial in thseproject taiie& totai 4 ;;:;r-t.
CASE 1: Zrr'sSteeli- 2:rlr: Rubi:er i2>:-,tr:.::,i;::i
C&SE 2: 2-iz*tsz S{eei + i:::a: Rui:t,*: -},:::;t;, \ir:t,:

C.45I .t: ?-jsc* TiSi.{l - *z.att?,t:L**tr * .- .i:;=::-, -i ,t.,-.,.;
Fit'zz|1y c*r.c1**ed tLe rvhich ntarz:|s1 ,i >*;tzi'.2 .,.,

Fr+sr::r€ r=:sel bared a* *:c slr*ses. sz:aizzt, itit: : r:;:;:.:,::, _

*hear *te:l i* i:.ati* a*alysis a** ia m,:rj:l ::z_-t:.ti',.it> l:t::-
*xl tLe *zrs*et zt7atal de{*tzx*1i*rt i* iiiitt*,-:- ? r-zj,:erzt..t

EEi'll ORDS; .{ L'il? l, .{ \Si5.
CA 71,1,,1 n a I ysis. L*s teri e ! s

AnA::t*romor:s UnrJentater Robstic 1,-el:icle
{AUlyRV} is a robel that rravels u*der*.ater lrrilhor:l
requiring irry*t fraw an operator. AUllrRVs consritule
pan of a larger group oi undersea systems kno*n
as unmaa*ed under..r,aler vehicles, the structure ol an
,{ut.rr:ur.*us U ndrrrlarer *.<bot ic 1,'rhicie l'AU1l''A1r }.
usullll'cr::rpssed *la cyli*drical r!.ieil, n:a;,. Lr rr:p*sr,i
to high hydrosiatic pressures where buckling collapse
+c**rs beir:r* f ield ;trrss l-ijlure- I* c*ao-euti+*ai
s*bmarin*, ri,eliled stilfsrem i*crease ri:e br:ckling
resistanee, ho*-ever, in small AUWEys, they reduce the
inner space a::d cause residual $resses. The Aim of the
praject rr.ark pr*srats a* inl*rative co$cept ior tL*
slructural desig* oi a* AUWRV pressure vessel,
proposing the use of slidi;rg flifleners that are part of the
slructure useti to acrornm*date the electroaicr inside it.

}, IN?RO}UCTIOry
,,1. INTRODUCTION OF AUTO}{O}IOUS
UNDER}YA?ER ROBOTIC YEHICLE {AUWEY)

Autonomoas Urdenvaler Vehicles {AU\&RVs} are
programmable, roboric vehjcle.s rhat, rtepend.ing on their
desigq caa dri*, drive, or glide rhrough the ccean *,ithour
real-lime caatrol hy b**an opemtcrs. Some AUlyRVs
c*r::rauaicatr rvith operators periodically sr c*atiiuo$ly
*:rough satellitr sigaals or r:*der**ater acellstic beacons t*
prrnit scme ler.'el of control_

AUWRVs allsw scier:tists ,* condart other
experir*en1s from a surfacr ship *hile the veLicle i: sff
sr:llerting,J*ta rhctherr {r* thr s$rlec* +r ia li:r deep +*=a:r.

Srn:e AL,IVRYs car: also make dr_cisis*s an thejr
arr.ll ci:aaging thrir missiol prolile based cn e11!-ir*r1n:errral
data th*y receir:e rhrough s€B_ssrs r,*hile rurdel rvay.

The firsr AU1VRV rvar developed a: rhe Applied
Physics Laboratary at the University oitrVashiagton a: early
as i957 hy Sran !.Iurph-v. B+i: Fra::cajs arid larer a:1 Terry
E*'arr. ?te terra tighr hull {casil:g} js used to describe rhe **ter
hall of a submarine, rvhich holses the pressure hull, provi,iing
h3'dro dyramicaily eflfici*r shape, b* aot helding prcs3ue
diffsrence.

The term prersure hull is used to descrjbe the ialer
lull of a subs:a:'ine, **liich h+lils the diffe,re*c* bearveen
oatside a*d *zsidt pressur€-

{igt:tx 1 : Ar:t*rra::-:i:a: lJstlt*x ar*t R*Lci:'c \: x7',i.:.i. :.t
,-2 ?R{SS{i*Z r?*ZL

r"'"1' 'L- -"-- hull there is a it:Lli-: r:-,. .',,

h:,;3l, wltith atzzsally rviti$t*nds rhe autsliir ri.t;:)-.,-- :itt r,,::
narz**1 arrrlt?t?htic pr"rs*re inside. T?:r ilil:tt,-i,;. i,..:::i :;
g**tra1ly c**slructed rf thick high-sircng:," -.'.""i ..',i:,'11 .:

c+r-Fl*x slyl]*i$ae a*<i Ligk *rct€th risrri'r. :::j .: ,rr. trj::._
trilb w-ata1i$zf bulk&eads i*to seves=!, i..:::it-:z:..1i1:.:-i.:. ,?...:.

pr-xsure zxt| lig\t huils aren't separei.;t}. ;:r'tij !t,r:-:,, z .rLr:.;.,

dirn*r:ri*zal rlra{f*re ttitk ir,*e*se* *tlert,:..it. }-:...2 ,,,r.r: i:.;,.
rpace ie used for some
c*rutarl prf,!:iure 10

beia,rer: :;uh*::ri::*s,

equlpmellt \n' *i:',', i;,c ; t i',. i t: t ; ii a a

iir t

lvalirl:*ir l*xks- 1*
hull and lle prt--;r*re

PIT

z7

-,.\-*--.-a^-- -,- - '1i.,?,'

fioad,E$VqAH

A.P



Prr,ceedings of {CETMEI A-2K22 lsui\ . ,j :-,i-t.; :-:_:,-4,, -,]

S"ERILIZATT*H *7 W ATE,FIC$URCE
C*HTRTYAITCE

iAss'. r'rofess ar &HoiD.o"o,:;*;::;x;.w,ffi2.{:;;'::;"gt istLngi*e;:ti,,-. \2,;i::.,,..,.:::ri
..tAttl'Professor,Derafi*1*,,1-o{'Au,tor**bileEagi*eJrixg, z{ni,,ol:*,gJtEngrn*rrurg"!izzzir:;iit*?:.
'n ArsL Prtllss*1 Depa{mert olblz+1za*ital Eagirieerilg, Tiaranat**v*zrr:ginrrrirr t;:liegt,Narasa:ers.;:t

.4.bstftcl: Rirer is lfu* imp*rlanl r$&r*f, l.*r rr.*te;. lh<liy*ihoo& iil*i*iriniag ir: pl:ir-l is r.*:r i*rg:*rl**t. 11kt*r
prllutio:r is thr additiar rr untresirabre subsran*r ir rvater sucr.r
as irsrgaait, org**ic. bi*ltgieal" raditl*git;rl hsal rllli<ir
degrrtler thr quality *f r'saer so tlzat it beeaarer r:*Ilt {*r u:e.
Ai,s,, 

'n thr rrlher hand grlfier acts as * chanler rri dir.trt trre
rlaste rrater fro* the \yater iource, lrhere il agail treefs the
rir.er at the other end, Herce, maiutai*ilg lhe lruriq ri b$.h
[]e rirer is rer.l.itrpart**t. Hc*.et.er. *ei*i*g cf *tite t,*r*.
b.i- *slng nrarl prllrer r'ill crruses hearih prr.rhlenr: **d disr:rr*s'-' rJcrurs. To er.cre*nrr: thrse tvper of pra!:ltr*s lrr <ir:rig*rr! :;n
aulomafic rir.tr clernirg ru:lehinr l:r. u:iag a(rnl,t:.{ir. l.hr nrairr
*irjecti'e of thir prr'rj*c1 i.r ta ctcaring rrrr rirr:r r' rrilrrr lJrr
nlar po]ier, and time. Ia this project rrr lt*rr Aut*:u*lir l{irtr
rle:raiag *'ith th* htlp of mechanieal ccrl.ir,t,*r. .{.kir prljr-tt
r.arph*sis an rk**ixg af n.attr. T.he rr+rk i:*: **nr t*sl:*g ar
flrr eurrent sltx*ri*a of our nati'nal rirer* *.hirh are drir*plrith rrore lilr*r *f re$'agr aad losded rrith polluraurr, fr_rirl*aterirli, dtlris *lc. by uillg .{,trl-*l,rlr rn*rhar:itm lrr .afi
t*ilect al} {'pes rl u;rn'*ntrd rvaste frrnr all $'arer rradi+r nirh
l*ss capi:al.

? -4ccr-:rdir':g t* * 1.\';_:rlij Br:rl, ;-*;,-:: ::._:.: .i>>::,i, ,.:,;
I)r,,'-;\-.. ''..- 

q..-' 'rliutir.]i:i ?{}l' .-1:_:ilai::li:1-t . l|-}.ai1t irJt: ,?..i',.. ,,:;j ,:,-:.:,.t::,..:

1r ec tale s o { i,a:.. tl,'.r-: d e r t :1t-i.r. ;t:. :,: t-t .'? {L:' zl'zil. a-,*,**t *.a,1, ira t-1";iil-i.1 1r. i :t;.t,::-.:, 1..,-:...1a;:.r :r
r;iin-:;'J. i,. ltrle :.,:r:,iin;tI _i-, , ::....:,,.. :.-..:.,_. ,
o: tirc agrriuit,rr-ii l:..:J .:..;..,...:- .. .. ..:.a .

*r:ntra| z,. ti.,'eE ;i;'ui::ii ;g;1;,.1;1..,,;;ijt .:ttr.:i: :-:i_:.,...:::
nru;!;-:rr.'JeC i,,:r:i: i j. ; i.:.,li..tl'/ !e,.,criz1 ':.1:,,:1:it -ii:-,:t..t jj.-,i\ 1., :.1:.,. _) ,,:,:,. :. : ;:. . ...-
l..:;.,1.., ,.. : I _., .r,.,j .. - : .

/ 
-I-l.-,:'- - -. r, -:, :t:'ti :irl

a;:!,ll .,

,.-..' ,,,.. . ].
J tril :1 r: I .i i.-.4 _

't l'1:.: ti.,,t,;t t"::-,; i.;.c :., ,t-.,.,1,.::.1 ;,.... ).,.:::
ir Ht*itu.k+:1i7i*t., *tti tzz-t c*,aiz;it;t,.:, i r,,t :,. r-.-.. t-:.:;. _,:.

Hirdus i*ah* **u*tr.,,
? T?*:* i:a:j*!!i:l parhs r:.. l-,o:ri: 1.. rr. .-1 .;1 :,:.;;:::1.;:i;;::

sprai€s tllxr. {<ar:Ltrr, {u} ?\a*, List ;.:i. il-:2.-,i,.,i,,..; -,.,, t ,,,:,:,
f*r Ctnien,at*r; t:i' trii.ut- t ii-ri'..i ,. i,:::...::,: -1.,-..;-., ..

1nd)* *r+ {iti;n1 t* i1t<::. >:-,r...;..,:.;,:'r Funbr:r. *vtrl ;;i \;:i:::: :t::;;: i:,:..:. 
.._.,: :. : :..:: ; ..., -,

r:tiilr,l::s i,t ps,.:ri, ;;..-. ...i.: :.,.. . .. . -.
ittd r lrtou-, {}1 :trl- ;)i-r.t: _.r:lii;li.

1.2. Ca*ses *I Pllluti*n:
l. (-,;, L\ -\Ji.U.:i l.JJ: I \,:\: .: .ii -,,

I Cirr,r:i.;ri; & E-r.:;:-.1;
i {.,...,.,.,-- :1...,.-, ,. ,

I lI :-..-
i{ .-.1i;_-

i: . {- i ;'.1',r-r;,ri,', ;i'r-trl V:.', : :,;
i;. Surrd 'Cr<rlt t:,:
Pi..:siiir j,., Cutii:i)Liit':i,;> t.ti ?-t., Jt :,rr ,i ..., ::,, .......,r,.,.
i . ltt'tit ::ii i)t, F i;-,2',.:- * l'- :,',: : r t: :

2. L;-;is <ti Lt,; t1,-, :.,i,.,, t'..

3. Fi:r;ii lecrrit,:_
+. lJl.inlilni \\ lrtr
< { *i_,,,!.,-.--._
-'. -1r: :i ui:J: i

t. L*.ts *:! ?2,1>::rr. ?t ;,:::.s:
l.J. C$*tr-$l ti; Frll*ri*r::
Rt'i;t:n3 :j:J t'I-llJJn: -r.Ir'r,,tii...:,,:j .r: :.:-. .. .:i ,:::..:. :,.

r 11jitlle r,,'al *.j' 1t'tiltitt1t1,.t

r I;r ii Ligtri;l1* .it 1;zll1,*T t.: t i :r; i i.j i- ii :,., I

t E1i,.':,i*aiit:,; il:irliili ;r]l!iil:.ia::i: i-,, t.a.j-:t-._ii:i:-,r.
nri,ir t,, ir: .ir ..;1,. t \ - . ,t+r:-:*..5r 1,i.i :.:',\'a, ar,:::a'1:i. - :, ..:'.:: -'.
""" ;" '' 'iL,:...: :, : ..:. :. . .I r:L(rrtt.l.:i

r P ,;l r r .r ;,_ f i'.- -:,. i -.,..- .";::11.)',:',t 'ii i,..tiit":::,.:.1,1.. ,. , , . ..:.....

I. I\TR{}DL:CTIO-\-
River* are ir::p*rtant pi* ai hulnan livtr- IJLit-

urriofiunataly, orrly i'erv art a\\,are af.its inrp0rrarrcc. Tl]r
prool tons *f trasi: in rivers and cre*ks, n:aki,;:g tt irs*L: azt*
r*:e11 like a d*nrpsite. Tire g3rbagr i* ritrrs is r*i;r.e *:;r:just aa eyis.lre b*c;:*se it car: ;:assibli, +*::*n.:rn ala {1ti{
drinl;i::g lvater. *lrialen 

',aatre. 
c*r ]ir-e: artl a*t*,;t

aninta;5.
TLe rqastc aDd :lrsts pr*ilrrcd iii.rr:.: 1ji4 ti:*L:rir.;t'.i itirr

',.cn, har:::ful Io h,,r.rafi i:eingr anr.i 1r: Lit,: tti\rrij..tt:tt1_,T. *L1r_
proposed sl'slem is used 1c clear: at1{J i,}r1iir,}, the ir.:tlai
garbage level u$i,g aulonlatic cor)! J,i,ilr rrrechuri!*r
r cchnique.

The "Rir.er cleaning ltachine.. rur,l i:.r ti:;rt pl*i:*s
:r-l:rre there is :laste debris in the 11,ater b*d-_r rr.hich are tt
Iri.re 

''to,e. 
Tiris rnachil* tvhich cc*sisls r:f ,,raer a,l:r*J

diir"'sa 
".rr:r'eli$r 

,**rlarism e'r:ich culi*rr & rer*cr,e trie
11?slags, gatbagF & plasric tvasiagrs *r:*: *.at*r l:*dier.
This alsr: rl.dnrs thr ditTti:ulties a&irh *,r ia** rr..i.:.-:*
cr.illecrio* of debris take plzce-

A n:ac}iae rrill cr:llect the lrzste debr"is **r:.r rl:i:
'_r,ater brdies tlztar.gb lire c*nveyor. thls wiil ultir:nrelv

animal's death t* :*duce these t:pes ri prc:bierrii. ?,,r;:ier
br:dies for clean the surface rvaier debirs liol: Lr,;rjr.:=,
Simiiarty. they- are lats r.ri problenu ui *.:irrr poIl*ri r,rn .,rruir r
{tu:ga W,*er. G{)davari fuver, and Nasik ryhiclt afircr rhe
irt**xric, har::an life & beauty of Garsa Rir.er.
7.1,1*g*rt*n* *f &iver Cleznirg:
The ri,ers ia I*diz pla.v aa in:p*rtaal rrsit izt rhr 1ir,,*s *f rl:*
perples as falk:rvirg bel*v..

p*itst zi*4 a1*ri - F{Jirrt f :' 
"' 

--' : .:,:r',ti.-
l{ lf it 111\t lh,, a1ll,,;,,1t 1 .

Redreti*l <tl' tl,ir*';r-
lhr n:*:ici;;;:?
!.;dii;:tioa ," in,
sr,:ie,i;i{:' ' '

n$pa1\i tv\
Chilaka\ttr

Pa\nadu
Brst

a

I

,

AP

{tl'$



l*q;*dtngsof LCEZT,€ZLI.AK.J}

STEAILIZa"IOIY *F WA=EAC GL.EC E
C*iTTRr-iArYCF:

The T3va clealing r::achine,, used il *:at places

l:1-3--1-,lysre debril in ,h.;;,"r;;di,lvkich are rencre nlol-e_ this machi*e g&ich cossir?= *-f trarer wheeldrivea rr*veyor mechuai,m which ;;;;;; e remo,_t z**
I:::::l gerbage &. pla:ric \lrastagrj **r* rvater b*x*z.
r r,') drid) re duce th< dir*cul:ies u,Lirh we facc a:*itzce'rllr'€i$s oidebris r;:b;+ plzce .

-4 machine wi?? crllecr &r ,,a**:e <iebris rr,i;= :.i.:rrvat*r 
-b*dies througi: *e conveyor. rlj: *+:t utri**":1,resuir iz reductior of *.zrtr poiiurior'rrrJLril-, ,r.. arp;:ti*

lni:::ei': drarh ro redzst< rhese rlpes *] i"Or"*, . .\tr,!rr-_z
bodies {s:r clean the *zszface wi; o_*, rom bediz:..Sit*.i1ar1.v. titey are ka *f proble*- -ir*,-, oollutjas r:*je:Gzog River, Gr:jar,*ri River, rr:rt *asik rvijcj: z€<xr z*t,
acowtlq l:rtlr:.ca lifr & beaury of G*::gx River.
l.l,lmpart**r* *f River Cleaxfug:
Therivers i*k:dizplay an imporunt r*b*trire ljves olri:e
peoples as follorrine brlor,,.:

*lLivelihooi:
Security:-

4,Drinkt*g'W*=:
5. Ag tz*,bsz+:

6. !**t *f ?,:;gr*a Rsle nu e
1.3. C*=rr*l :=: fi:Ifu:tir*n:
R*dxri::g** t*J:.:*r:t tanctntr*zirsr"r,.tr.' z.a:t -:..r::;.;:_ ...::-,:.,:j :, ..

*'81-a*l*.2*Zg-r 1reafillcjtl
: lzz*x*sixi 3::-pl*r:r profts! ;cl::rir:i
t E1zz,*ixr,-zzz= +t|1ts*rtz consriruii:tr r'.!.; ?ia_-,:.,:-.r,1-,. : :,
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TRASIEH" ?--ERII{AL AI{D STRUCTT RAL
AHCLYSES *F }ISC BR{KE

R*Rambabur, N.Hymavathiiz, Shail( Chand }{abhuSubhanrl
r-,1sst r.ofrssor& HoD, Depar*nent of Autonrobile engin.e ring ct z*grrcza:.,,7" ?i+=;,::::- :.:;.

11*a l*S*r, Deparrnlcnr of Aurorrsbile E"{qtx**,**ozras,Szg<,;;*2,6:t**r::t?,:-tz.r..:rr,, ::r .'tsst Professo r,De?arrtn*{\, *tl,1tz*azzt*2 *Qt*aa!=-=*,zt.z,tz*}r *{ -*z!;rr.***rr;. rr-r::=;:.r=,:j :.r:.

Absract* Brakieg zy*tttz i* s Fr1..sr rl-&ick rscverts the
kiaetic ec*rg3r- *t tb yt&*e i*tr meclranicsl eoerg3, wbicb
sust be n|z&ge4dill;**z afao*phere ia tle form of be:L A
b:*Lt &s*:xz:as; w&e tf xast iron or cereuic composices is
r*t*eri:dZtzt*.rsL*d *sdl*r f}t *:lt. Fricgion material ia the
fsr& rf **3.2 * i.t *xrsn g:f,.:Lenrcally, hydrluticallS
g*a*z#*27 * 4*t*ryze€cally rgsinst botl sides of t&e
n*<*frdelh*rr*ttl Tkc pr€r*Bl aulysis *trausient therssJxe **:,t21 r*elysis rf dbc brekef' deeb yi& aLc heat
3;ryzzij*z is &* diE*reut disc brake mrterials rrith vryirg
*V&*tfut**irle *ad &e dissiprtion of heat tbrough &ese
s*r*ri*f: *=d rlro tLc deform"tiou and tbe itressts pradcc*d
i* ** *lat*riafu beceuse of tle te*'tratlre rise i* zzzJilzt€'.
*, ramlrarafive study is nrade brtr*-eea lh*e lz*t*ti*Zt i*
rr:ggf-rt the bert rsaterid br tb* &*x bralir ie *t *t?xz <*? s?*
prsbl** cor:riderei *loddliag *f tb* *it< ?*?e. bz; *:*
n*4: t6.S.

1. INTRODUC?IG}.I
Of all the systems that mai:e r*,rht,*r&t ry-*zrx x*zt*

of the mosr impotza*t- lrs fta*ri+:: *#M**f<xg *f
the driver, ?zsrr*grr **n ** 

"de-*a- 
fa :ir* *tdar dap

it ',ras zlt* *w, *€ zh* :iryiest_ Over the y€ls as
iryw*zg:,ashsvibr€n madq &e system that has evolved
i*2 x ri*:ptr arymore. Brake system worh as hard or
nard{r t}arr any other part of ths ar,Zt*z**s* *tdz **g
it takes to get the car sp a *r,. 1, zftka, *"t. 1**z *4 ,#&
energy to sto, it af dre b***tz* lrz ga<a*\ *** a*, zts*
main functions *? zbtr*-t tyx*ra * twirila* z z,<*t*1*.s
speed rlhen drivi:tg &t;**111, * r#iw a teirici*.s sps*J
i*.hea necessary 

"a& 
t* br:li z r+*i*1,* ze-?,*t i* ?za*"3"

Whea the brakes :a,ere appltd,*,**a4, <sr sbzr--s*fn,
against the brakr ltz:* r:r x?r.*t ta,lqi ?Jrazi* *ag,, *rt*
thermal e&er*r x=a *a*:rL ?he c*oti::g *f ** *rci.*:
dissipates the'a*s*dt}l* vr&i*l*:ls*s ds*,r:- ?Li= i: all r*
do with Tw ?1{* I-a:*r of Thermodlnamics, son}erirres
lz*** xt*?*lz:ri *{rsnservation of enlrgy. This law srates
tfut azxgt carttrot be created rror destroyed; it ca* o*ly be
**.2*<d*om oae form to another. In the case *fbrakes, it

Proceediags af tCE?MEIe;ri=

i: corverted iom kineric t *€*rals&.r3.-

kPt*gk
!*,-**<

Fig: I c**ry<*+r;t**f '**king system i*z*:

ISBI.-: 93S -91,, r ::i :-,,r ^

Typically, therc arc r\\o npci i:
implemented in lociay's car, ciru;r, ::i: - -:-i -::,- l'
Disc brake is rridely **rl bera--s< it-- *::...::. ., .:, --.-'-,:-

to *rar of drum bmkes. Dtr" srtlii. .-.: :: ...:
saall caliper to hait wheei msvs*i.r:i. \,1\'1i.i:.:t ,,t,; -..-,...
are two brale pads, one on each side oi ii: l1r.r;. tit;t i,l:--'-
l+grthtr r+"hen the brake pedai is pres,rei. ir.;rr r;: ,jrr,- .

tra:i:fgr *:a r:r*r.eare*t *l :he br*hr pe*e j ;*:;-' I l. i: iii'. i-:t-,::,
*f tha brake pads. The disc aseii i* rii;c lrr:!.ts ;. :-,
exposBd ro outside arr. This rriJjLri ,.!,-i - r ' '

c+oi rhe &"x, Eeail* tr;;;i.--.:. :..; ::-. :,-..: . ..
r-.,--* r-i;-.*
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Abstrur;f- Bruh.ing systr.m is a proccss which conr,trts the
kinetic cncrgy of thc vehiclc into mcch*nieal enr'rg1 l'hich
mu$t bc tlissipaturl into thc Btmospherc in lhc forur ()f heat. A
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TRASIENT TTIERMAL ANN STRUCTURAL
ANALYSTS OF DISC BRAI(E

ll,nrade of lr0r or
rvheel audi/*r
pads ts forcecl

the lreat

I. INTRODT]CTION
Of all the $ystsms that rnake cnr, the trrake systern is c,ne

of the most irnportant. lts function deterlrrineri the saletr ol
the driver, passenger and aiso pedes'tlian. in the oJLlen day'r-

ii u as .r,so orL,.- of the simplcst. Over the )'crrs 0s

irfipro\'ements have beEn made, the systenr that has evoived
isn't so slmpie an)'firore, Brake system work as hard ot
hrtrder thali any other part of the car, ho\r,ever rruch energl,
ii takes io gct thc car up a liill, it takcs al least as rnuclr
exersy to Ntop it at the hottom. In general, there are thrse
mil'in [unutions ofl a bruke s]'.$t$n:], kl rrsinlirin a iehruJr:'.s

speed u'hcn driving dorvnhili, to reducc a vehicle's slccil
,.vhen neuessary and to hold a lehicle q'hen in parkitg.
When the blakes were applied, the patls or $hoe$ Ihat press

against the brake drun: or rotor aonverl kinc,lic energy into
thennal energy via friction. 'l"hc cooling of the hrakss
dissipates thr heat and the vehicle slorts dou'n. Thls is all to
do with The First L.aw ol Tire,rmod,vnanrics, somctirncs
known as the la,"v of conservation of energv, -[his 

]au,$tatgs
that energy cannot be created nor destro1,ed, it can only be

conrrcrled flronr onrl tbrrn to another, [n the case o{ Lrtakes. il
is conveneri ro therrnal er.ergy

"liypically, t'[rers arE two rypes ol irrakcs that were
inrp[rmenteel in toduy's, uai, drurh br'akc and clisc brake.
Pi$r. brake irr rvidely useil hecause its de.sign is lar suporior
lo that of drum brakes. Disc trrakes use a: slim disc anri

snrall caliller to halt whecl movement. Within the caliper
nre two brake pads, one on each side otlthe disc, that clamp
togetlrer when the brake perlal is presseti. Fluid is used to
transfer the movement olthe brake pedal into the movem€nt
ol tho lrraks pads. Tho rJisc used in disc brakes is iully
expose,i to outside arr. This cxposure \{orks IL} constantly to
cool thE disc, gr:eatly rcducing its lc,rrdency to overheat or

'rause iadirrg,

1.2 Cornponents of disc hrakt
A di.rk brake con,{ists of so many components disk bolte.<i to
th* whe*l hub and a smtionary housing cailed crliper. The

caliper is cormectsd to sorne stationary part of the vehicle
likc the axie r'asting or thc.stub axic iis is cast irr two Fans
each part containing a piston. in betrveen each piston and

the di.so tirer:E is a fiiction pad hetrti in position b-v retaining
pins, spring plates rilc. Ttrc passages are also cennected to
iirlothrlr onc lor blceding. Each cyiindcr contrins rub{rer'
scaling ring hetivccn thr cylirider and piston.

Irig 2r Compunents of disc brake

The main coilrporlLlnts oi fie disk brake are:

> The Erak,e Pads
i; The Catipe r u hich conrains the piston
F I he il.otor which is mounted to the hub

When the brakes are applied. hvdraulically aoluffte'l

pisrtofis mol31hc fl'ictioti patis in lo conlact ivith the rotatlng

disk, cppl5'ing equrl and opposite lorces on the Cisk. Duc to
rhc f iction in bctucen disk and pad sutlaccr. rne kinetic

f)rrer-gy o1' the rotating tvheel is ctllrvertsd !nto hea!, by
q,hieh vrrhicls is t0 stop atter a celtain disfanr:e, On

:iiorn tite disk,
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