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ABSTRACT

Maintenance of facilities and equipments in good working condition is

essential to achieve specified level of quality and reliability and efficient
working.

Plant maintenance is an important service function of an efficient production
systern , it helps in maintaining and increasing the operalional effieiency of
plant facilities and , thus, contributes to revenue by reducing the operating
eosts and increasin6 the effectiveness of production , and in the light of
comparison conducted in this research between the cost of preventive
maintenance and maintenance costs sudden , !t was concluded that the period
optima! for implementation of preventive maintenance is to be monthly and thus
avoid the cornpany's rise in the cost of repairs due to sudden stops ,and allow
them to ensure that does not stop its productive
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d+"* ta,u+ c 6Jl{g*Yl4tl^-'c i-Jpit+^Jl0s4,tlO,r cjJl., Optimed point f,+fU*ff l$jllJtd qA3 r 6&-.lJ

rl;r1lj L;'q-l1rlg,e$#J l# J*3* +lJ r/ ijta.all3 db,i{ill ti}ljtsj e+ail ct "It*Uy 6r gEi.,ylcrJt L+u4ll

. etiiiYl '+lEl cf ttilryt: iuill crJi*.a # .rr-ri:yr oe ,.:Jl"r i-.11,.{ arurtdt+raug l+ls,

*** *-{ rvr

41iLlrll fuq..tt li:s

($ **}94crftu.ens

I



l\.a.rY16JbY1'Al+

t

JjY "{+l - $bll;xll

j'-'tiJl otS" t.^aa'!cflr'rs'a : 't"ilJ

&LI# drja cdE l!! rLe ds,,:q l{"i"?'0s4 d'iill d'rYLrSsl i'P kde 'JJ-4511 0s,.+ t'Jl ola3'L''ll gl

,g,$f.d$JfYJ'$+*oLrg'*''lol6++tr"'tldJtslilt..1'l'Ll-"1'U-ltrl40egi'l[i;")u

dDl"drljl rl;4i3 gur# e+^r': UE.'*l ''6Jl;sy+ 0sll ' E'r3'Le'e o'rsi rj-r" FIllor#L]ot1 i'l!

drt.u.n.tltia &il6 li! L+clg qJijll 054 L}r.4'Jl r!''lj ' s+triYt 'J'^'Jl 
r+l.i 0J4 d +'-l t+Je

(Davis ; t''f ! cl I )' >i ors'qf LtJt8.,'t..i-"

: *J+ L" Cl dt-b'!l drl-r'*rir-c eJi tcol 6fud ;rdlS* dSd+J

. i$,.11 &d,,:llJ il 'a:Jl # tt'*tt ls';"r - \

. i&.All 6f.aUt LilJFil - I

6&-dl q!'aiJ trsj t/ G'ir'b - f

.e$,4,,'riat.errsiL}L.ll.rlllparorr-Dl3iYl3fuH3lliJ3li.lll++i:.1.litl&rr;r!-t

.ldrfijylcrqlrll ,Je lE+ffr d$ri1ll {LJL,/ OJ*UI qe$ 6r'dJlohJi"'r' # crl'ii:t- o

Aih,.ll tl'Y1 :'l*J,eli

giJl3,rs3p&;sll sa qJr:ll dld.ll oslr fu!*lle}&i d!:i. iJ# &,,11 +lrj d O$irl+tl d$il

.(Nahmias : Y"\ 3 \o1 cF Ulq,,lil4Jedill

I

I



$'y1d+1 - g\dluJl rl,at\4, ;ri:V1 tl+

i-hllltl,iq.att* r

,Jl f.r3iS q+I", Jh*,.,.J fut.u 4,.Ui r:rbl5! l+iL..ttl #!,L: ct;g s.dl fut4,all qA,,
.  gf------rt*.*!

a---+*r,.ertl i---:l*dl

illsjl sjl ,.tltr.,tt rlj+Yt iluei r-e.!+ r 4J3J.r uc drrll c*',.atj 6J+J ssl Ur*ill sl.,
. ialtr,3sryl

+#rasrti_--jkdt
Ht+-yl ,bl t,jJdjl s,t-,i ,Lo l*i+* 4+*_: fu:.+ ,;&.ls t^i* iu F4 Ct fu!,,.alt qr6J

s,r.i.rl ,ll dL*tt tCJ #-gl ir. fuEJJI fur+*tf luul CS"::,stl+'g , cr>llrdt r53s lt ,.tr$ $ qeilt

+*.ilJt dL.ei dL , dlii*i,yt rti3l !,rtJjt eiU,ar 0usi ot irs+.1 r ,isL.Jt 3t r;Blt rlrl 4s*.,s:31 lsg
{,"Ei*r r'ci-r i'''.ifll-ffi5,i$ffiSl: 

ffir
i-U.L.i,ttJ,p fut#alt: y

,!*jlldDllrlL+ \il.,ri; crLj e*U.J+d tr+ i-"ll*# fur*- rlclt+lL1.l Crs 6,,1L4s o.rj
. J+ll q!h.c &3.r.r 6.:*t qr-,1jr-tlld6.l.1Jl [,13-y.b ll 6r r r: c".tll., {3rrl

,*Fl*f*tl q.rt+ll : dClillJsrtl

Guls fLill lii{ .;g+sl+ ej.rl sillJ pLdl gLllJl riil(l & 6ers.l r-r. +j+ll uptn " {s.,,-x r":
.,H+S rl.9 is..plt oin ,4 t'r ^1 dlliJJ ( &t*.dl jLiJlg jti-Jl clfjJ d1Hyl lijllJ O,.j"i+ll tg I " cru.sj&dl

#.+,* I'r{+s , oi.illj [-*irJl crt L,srl {pui.llt cjsYl++;s]Jl c'i.r.rs # &u,{tsllJ dili*.b.Jl ur
6 4*tnriill dilr ',rif 6.-a glgYls rt-.rYl ," itii it c,l*,+tlt i.;lj,r 4i.2r.r t o . i)* +.;Li+ 1.. ,s=J,J.ll

f$s+ 4,aL$l dJut++Jl4* {ljn;. ,"ul.ri ri3 , i4r.).rJtj {r:, rij,lt fur=y.al c,L.el fuJljrai is.}ilt lsss
L ,Ul Ol i1,l; ').i,3 . ll-p ( 1 1 o,o o 1 ) c.rJt4 L+ .,,rii 3l i.r.rlsll LUr-l L3i;f 4+EJll fj-U*.Jt

4l+atlnll,.st,,,':.1#t*S,'l+S.*-,.j4J(tf,Voo,,..)riqJrtl *Eii6.r;t9lll.:Sf*UerL-:ff i--iS

-: s,-! t . ,t , ttdl a+-ill dtLeyl r.jg 6a {{p

. ,.dJ'i+ll ,€i/.a^fu-d cp fuU,.tt E.rr; 3 _;s,.a.Jl-

:

-;t

a

! . 'l , p[rlt dt]eYl r.la 6n3g (\ ) dJ+

ru" F*-

i
a

!Y 'll,1 'lr 6
I I .t p d r Y I r*+rj,Jt

o I o r o o r I 1 I rjtheYl r.re



&YlJtr+l -dldlr\.tl $*iY:ttrYtlf

-: C t"ss L"s* {g; Jl d&eYl dc": 1t ) dr d:+ll o^

d*ulldt.isl e-s (t) *-rd:+

( r*+ylr ) x+q"ilr fuq,ott3 4#t!Jll fuh"all didlsl g+a i-:Jul-Jt rlsi os{i (}ut++ll elli s,r #J
ql-..llti.ll;l;$ll it-iil ii+.iui eJ..^. qJJ , l+tt"+YtetiiYl .+t-Sl (,le fr'fjJlJJiilll p5s {*jJ

-: USI crl*ill eqi si#t fuJltull 4al"c a1*y, r 6l3i!l ui+Jts: +x i:s-,* I'ilU.J

,!r+ll *J-t^S3 L&JLdrl # i$l +J.4 Dti cr d!l]g , fur+- CJl"e i,# d.jjlAJl 
(:,iJt .rt*,s. - \

(Y) d"r

&ril1,*J 65,*lf g.rllj (1.Y o)'t+*J {r-eJi^ll cr>l-L*.lt "r"r-o.rL;l t'+ (r) dJSldr'" e++
, LilEl f;.;,-lt pl.r-Al*! a)l-ei

ES* =I [(x)*p(x)1

= I [(1 * 0. 1)+(2 *0.07)+(3*0. 13)+(4*0.1)+(s*0.0s)+(6*0.08)+(7*0'08)

+(8*0 0s)+(e**0 ,lI[:j:I:;, 
ffi ]H'n, a$sr c;*,r * y

ES. =iiS* *Sc*N

= 6,25 * L52777 * 450 =10.999.94,1 .,rL+t

: 4#riJt 4:!".1r Cnull LJ,.l.lI Xagt +t ,. -f
" #ts"Jl iie * 'h*.ir fust"ll fu!,.lllilS = J{l.Js 4*Jt!Jll futpltt-Lts

,1QrV.ffl.Y.. = io. 't \I.Y11=
( rJsll *,att)'h*,i di:."ll eJ,a:ll liE qil"'' - t

d!'rll qjLirt 'r, e.isUlf 64-: l$s * OilS.ll uc = grrl,a$ltf,ilS

..,/{,1 1.AVl.11o=,.1 * \olvvv c< {6, =

. e*ta3llJ +tIJl fut+.4u e4st lrnt Ht.,. -o

. C+l,alllils + Utfullfuh,-lltrlls = ds$t.x;tt 
':*'l$l 

x$sll

.ll.t;s lA.fff.\f f ='l ,.1qq.q1t tV,ft'f.Y" =

OlLeJ. fuLFo1] ffu* rl+g pr-c I1r- c,e 4StC* "tslsra 
4ltisltfut+,allr.ils 6lC.biJ tr€-,'J

Orrg-,U fu!,-JlLu" oL, o- Ll$ i-.hlYt gn! ,Lt3 *,i1d!.i .rl Compar2live iu..lLi"dl

I

a

jlrll *$31 e*st (r) d-r.b+

lY1 .

,

a

a

I

IY t\ 1o e v o ( f Y 1 .l+-{;&Jl
t'r A r rg ,.lf o.tA r rg t,tA t.tA r rO

a
a\ trlf ,l

a dluJldt"ssf

1Y \1 1. q V 1 o f t ll r-*-4-,1J1

t.tA r rO ..\Y r rO t.tA r rO t"\ ..t f a\ d.hll dL^:{l

..q 1 I oo t.r ..V Y r.f r ..O1 ..tA ..Yo ..{, . . .l'I ..\ I rl Jilujl6J,.i-ii



&Y d*t - glClr.rJl rLaeY3 xbY {+

Ltrl Isr*llsJc ol6Ei:uldl .J*-+ill4ri ilser La. ( J\c*iYit;U J&^* l.tl-iJ tC$ LilslluJe
-: C L^s.l +-U"Jl JlJtJl ltaiY fuq*lt"its

..1t{r f.l11.\, . =\ lf o. ,t' 1I.Y11=0.rJ6.jllfotiSttfui;..ltI.tlS

.Jql ll.1AV.tt. =(...V*..1) f or :t toY.VVV=+lt j,.lrilLry,aYldil5

.Jqr lo.rot.r f r = t 1.1AV.tf r 1r.111.1 .'. =(y*.ii,JsilL|,altciuJ+tlgttlllstt

. eIIi g.i_l_r 1t) ds+Jt_l

gl.;rrtiu.uJlil+c)l--+ rr t i sjllJ4FlslLiI-sJt r,l-q-.e o-g ttl6rn rJl.1,*Ii.-rU
i.J$l Lilql cJ-3t .l-t": a.*.k*tt oi-a gt i! ( ,H#i c!.-s {#Lfutt ,ih".ll Lt"e qA di.:-iyl Lu*,3
,-Li:ll irli d!JL.3 . i;.xt etJE"dr+ 4ii-rl.[" ctr r t*,JrtdJ,)er g6aL (r {.y . v) #Jfur+., rt

rrd r#Gdt {ity'tt dL.lt d*j-'JI ,/ irqj rl 0t.l cb}t ;r,il cp cra optimal point 
r,rJLjt

a*,,,9- s# frc Lr$e !st. r !l rd aaola{s Lrt, r ayl 41rrirt ir... i-r.,*-.;p-i3 'La3*;i" 'l-r.l

;t.rir r,,i+iLl # o$ orrr-il3 S.rr*Jl *;,UlYly.ll g,.6.ltlt*Yl#.Err3,-1i-t L. lb3 , 4$!rll i:!,.ff
f#EJllfut -t1 &Jlrel i*!il Lq*,r+. # t-l lilfur.[Lll srta"qJl rt rr-o ,ns uA$ijyt rjrs rl" r+tsjlt
{4LiJl6>tluJlll.r.L r,l+liil,+uU*.ltd-Jt rrc'k}-Fi fo, qg q fur ,-^t1dt-&l r$ri iri . Ar**,tf

ill-o*i.l iJ ,,riLiill taJLr.,,l .,& {-Bil.r".lt ls$lf Fr-l i,aJi eji* L*a eJl,-ijt d;ll53 uA*j3t,,Jg!s
!3Jl cJ.Lr.: !#.{ ibt3 1;s-"a. ) LsL., r is o! e4t+lt i}- o! it o;l-i-r}l efu*Jt, ; iJi de
6J,.3*aall cJ!*Ldl iJ- LC$ j+,alt el-- dtqr{ 4$tjy1{p..r_lt OJls dtJiJ. 4-J."-sl-{ s-rLilyt
* * fJJ'l dis.tuJ..ih: t*+,1LeJLi Ctarll ire .r"rlo p,r5, lqr': L. lil i Continuous process

B;r-tal Os,s.r Ol OSIJ ira;plS &t;l'olljl4$.o 4*U:Y1l,1.dt

edtiiJla,iliu4

sl GsLll rQ,;l;&*l ,", L{- fui* *tus Cti.Jt 4drsJ -llri: ,J F*t^lt 'uJt Grjiyt roJL$ c*tj
it{j r 4++UriYl r8'tr &jl LDlLil uJe er .,,trrdl i;*rr5 6rr u,,r 0.o 4*1, q$+l l-S $taudyl3l .gljull
eiL+tls sts'pl.*,,1,0-l+lt(jJ fug.,ar dL-"I+ d+h L+ l,"olis el,$Yl d+llli l.*,,l.ll Oi.r dui sle
'''*r1i cE+ dlJi r3r,.a ig , .',-Jl Lp rr. *:+t dld." ttj.i ,+rs a+---{ayr cJ L,n 'r+.1 s+ ,.,$)le

-; ol+tll5*,Yl4FAi

J$juJl O#)t"+ ltSt fuq,at .S ero.l* (f ) p; &+

\ o.l'o f 't \.1AV
l..1Yt

t l.rrr YV.iq1
rY.f.r

.IVV

t

'l ..111 .l ..1q 1 I.:t+,. Y
\ t.Y . V l.AVr v.t rr \

r.111 Y

Yl..'ti \.ttt r
t.Art a

r ..1rv !.r11 o

a



rLoiY3 6rtrY{+
JJY1rl+\ - qiul\il,!\

:

r;rhliiir.Il

Lff.Uttt+t"jlt ,jiLqsY! I.,alill c.rl;,r!jll lll-l>l JL+. # aSr-JJl q5s'J 6-,'bl3 d*'a dltia - I

6}f-r cr* f*E:i. -*" c,r!g\ 4$i3Jl fuh*ll-Llfi &Ul lsr'&ll Oi+'u" 4$t3Jll fut'u,oll iJt*cifu3lja

. fuUar lLiJ *p gd't'll LrE+ e' 4#ar.^ill o)+tfull et;+l

c+uj?l ray-e rt-3i .i; crls,.,i.dl u&a4 ,lc slit dli Y'o''irl e.vvls;rj'll 0l t.li+t.Bt* -- I

&lu.^llfur4,a; l,otiltASJ.&ll dj)|+*{ Sl-9 i, Ali3 6El!l dJrs: d ijl+js o)'hrll 
""rt.",S d'++* t'n"

. LriJ! tarQ 6'rns 6s cl$ A.,atill eut#Jl o'rl .,;4Jil l3l

t1$5-r1 s^a fug,all 3g,r.r crl;l;J ,uJ i--J- !lr"i!t &ls's dlL-it 6l d+!l 6JtJYl ',;r+i L^'- r

ijsl,. d|4l .pj otei. Ylsl . 6.r+.r+ ..eel+ i'-r$ 4isti dlr$-q.*sirll 3l ol3ru (''g't Cv" fuh- fttri

. lsJi'u l*ul fu3r$l # d.lJarrl ir. tslq r*3 i"dr-lt &lJ-.i:-,Yl "ll$.r&t'.1 
. dn'Jl oe '!!"

,F+ ,/+t-iill J-.'ll dJfi cJ Ueff -':tf ud Ols sillJ Utr.4Jti..L'LjY JL'jYl u"a4'+ dlLirb - t
. drlu..ll

-, .rl+€$iJl Pl quS Cfu eriS 
t"" es* #

d9 *Uq lqr.*, c.'r*3&*3,luh d9 'rL+ ilrf..tl clllr,ll drfCJLas! ul33 iol g* 8sst3 gl- I

jt6al.ra:ll cjb, cp 1l;rlll 3ti:l 4$"9 d;{,lldEl!3 r '\i.i'uu q3js d'3"s4'lt c'r}}.rlt c}4"*1*il.l

X"4$r crUjt ^ ego t c,,)lull d.lbtr*-! rLde! JlJ"3*Yl i*li ull BJtlYl ;r4j U-43' dlr+j#yl

. -x$i!ll$"F ,k*,1

i;$,.aSlyl iLrcJl ;sJ-i cJt+" c"-s: f " SJt ,r. I lL,rll crJi {-$C-Jl ol.;r'-+stjJl rl'r-"c'i - t

. crl.r*.ll Economical Life

fuh,alldr-*! l-tt :^tt *l"Jl;ijl +lJ3 # ft ,-1&)-htll drt#trartr l.latill drt"rJ'l'T ll e+'+1- f

. lLUufr .rlll gio obr"6rYl +'r"J 4,'iLs^l -e$ t#$ iJe y.al

l..33.rr.ll dllrr-.ll ,rl" ,;.f.ll gt*H rqi.ar dE'^J+J dtf**!l: ej$l uils 4*'l'.1q tteiaYl 6u;} - L

IlLr ujt itl$4ll tr+i-f o& l9t*:31 d;-hi Y $ {$}e ll4#r!s Lt+* 
"+ftsi 

as'}&ll 'J'r'^"""r?iJ

. Ur-.+yf eir,lLsl$ rt,Lt ll gti:;Ylol lr)clc+ltqllJ#fu L" 133 
't"4a'r$3 'Jc-t ee#Llldtii^J'Yl

4SLl 6;l{13 g+r{+l Odt+^ll i,- Ldull 6}+ll gp t'"c Ai^tL4 p!+ilt lsJ'dl 
"1.c 

tir"'4 - o

. .+L{lJl JJ$i dt+. # off:sl tstq$*l31 6u.Al! 'Btii'yq dt+ t+ 'g'tiJl ';l;Ell itill i;h}l

t

I

a
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