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67El
tyetbdl arttEl gt dtdEdz nalzieledn dnb
hesaplatuda ftgar erg jk,yle ial$at sartalsr&
nteileb ecet enerlt kq&ltatl ksabuda w burl6
albl Fk eot olosth& tesopl@uldt Mlauhrl
gteenlb, geqete yahn dsls sr 91b@ goL eldl
bb atalk ydn!2ndl|
Bu edqnada f@tde E oh$ur&r f raentla b6ul,na
tnrelert denewl oloat ballrlersn polbt2it yabk
gedh Eolatntleinin velbrll dttqn pqanatrelarl
w bo:rlna ol6rlrH@ belblerdl

r. ch'ls
Con0ru[zde endllcide ns]zldletb 6r|rlh0 onc€detl
bilcbilnek v€ cldcm hdalsnndtn kagtfinll igln
rclsblUty, lvallluntt ve E htdrulry GAM)
G0venilidikJodlanrlabuH&,&ofllabtlhllk ozelllk-
leridn k€siriml ) n0hetrdblt koru$lda Ctioulrr
Fprtnatladr. RAM kesririmidit rltt|3aa nrllab,Ity,
dlhtallibmty, sd.ty, sdfort lblttty (RMS)
ketlrlnld€ (g0veo i(, koruubiltllr .dE ryet)
orEtim tclnolojisi icin ,ttli bi. dislplin Saitmi$n. Bu
anlsmda u€ibull ansld mdzctoeledn v! sincmin
RAM ve RMs 6zelllue.itl bcllrLrdllecek obslllk
yodsnleri igird! en gok hillrnrhfl&.
veibutl a.nalizlnin en s[tll ]r dogu ttr boatfata
anBllzi t€pobilecsl( kabilb€ite olmal ve s.n dccrt
kllt0k dtnekler igin 6dcsdro bozdtdr rilkini
bulabilln6ldirtl-21.
wcibull a[alid bs{ant blr ltlildr uay ,ot@oliv ve
0retim end0tdslndd be&le ftryeo pat9abnn
boarlnsbfinn taflmlama3lu yapot* flzladr!
har.itnahn &tlltrcL i9h hllllrldm8ldadt'. Pdrol ve
kim,€ endlsiled bu tekn[.]€rl hrlllnsral bitld v.
boru harhnnm dsk anallzitt belhleaek cdb.
B@ El, bahn vo maddekain dedstdlnd6
moh.rdrdik uysulsrEbn igin iyi bir '&rdndit

Elclrik vc elclrronil end|l$rlstd€ partalrim
tudlnll asdf cd€ hrllsdlr. Bmlar elelirik
ampulle4 kapa3i!.trlcr .dirk dli0s[l€r ve bunlln gibl
pqtabr olsbllh. Bb izoldorlln ssvis 6mrlln0
uyBIstrl1r g€ililnlc boadrB dli6i ans|nda&i ilitki
teltrl.r.
Daha 6nc€kt cal$nrlarda y0lsek geriln izoldir0
obnl bllsnrlrn 'a utgun poly€ssr lzoLdkletin
toz€yds iz olutmu yol{€mi hdfr ank boalln
olssl*lsn inc€ltddtl3l. Bu snutls dmeuct
hlzisndl Standsnlata go'! hrarlsian omekle.in
4KV g!.flindc sci€s, tlv' rilzga., nEgar-Uv, snss-
tjv gibl 9!vrc ctlikri gozintl!€ alhat!& boarunt
hdan belltl6ndtt+51. Boalnan orn€Ucds B0rlhdlleii
bilgissyar d&r na abnrak godhn bk!n.
ytdrdJeriyle olutan izl6 a[aliz edildl. Bll stnatla
CNN ve t!&hl ygnctilett h rnlltn[6,1.
B! qal$oada polFset izolrtlrlerln boamna
ol,srLHan l,etbufl lgsdgik rdntlrnledyle incelendi.
Bu anagla c dilndc bit progmm t"afttr. Far&lt cevr9
koErllanada ylzcyde lz olulumu youami ile boz:tuna
sfrelc.i bolhlen€o polyeslsr lzohtorle! igin \*ibtdl
pardficftlcri vc boarlna ol,sll*lsn belblendi.

2. WETBTJLL DAGnJMI
weibull dsgtlmr p€ruEdclctini elde €d€bllnc! igir
hoanlla ye 6rnck gEom€trlsi birle$iril€t€k
olu$Eul& tt tanln atmrg fq*siyonlardrn
yEnrlrrdr. Bu foltriyontsr 9s*di hes3plEtt!
y6dlsrbd kulsn lemk verileciol cld! cd.tl€r.
Kulsnnables€L h6rplsna ySntldkri,; ani dururn
htsapl6,lc rn (moracdt escinators). en d!!lt Lar€ler
metodu (l€a$-squat ), msLdfilrn olrsdtk
hgalErcdrn (rnsximun likelihmd €<imdon). Bu
C$rlada m*shum olardt& h€saPltma y6fttini
lollrndd! Olsd& h€sapltyc.n lki potaned.ll

tzl



wlhrll ds$tuyb l€raftt.tzo cdldlt b@rlms
verilerd t sspbE k lgin hdlsodtr. N@-I@€r
8!r .!no hesaplsyrctbn 3 F|an!4tEu *dbll dstrlttnr
leia billoelro argrtm p6p116s1s61 6.o01-16"
hlbr r.

09 psanelreli \rcihdl drg!& yogutrhl
fobiy.ou sorgtli t8gcle ualllrtta ddild " tn
s.rdol0yl. g6Gllh v€ dloLllrni S8tledli

a > 1 lgla

h@t -(X\e:z)'|"-" 
{{?"],,

6s7 i9ir

lr(dt-o (2\
I d€oll€ohds a W.ibdl nodluU v?a gcldl
porloe!€d (s!aF !€r&nricrl I $eihrlt 6lS
p€ranecd (6ale panrlrt r, t e* lfetlred
(rbr€eod !€r!nct.f,). Klhlldf dsSt !r sr
d(du€inlc gdsr Di$ir

Fr( r )= l - rnp l - l=  |  la>r leh  (3 )
t \ P . /  |

F'(o'-o osrr l9h (4)

9ogr! ufb €$l $ftra
So(!r0l€f8k &i pareltcli weibdl daFla fsalllo
eldr €dih. OieELl dlIkl.rn&idrd 6l& cdlleo dsha
baih dsltlar qr ssuld€dL:

CrafH€dio t€llrbn brsl lrl€ihdl p€r€r!€feleri
hlsqbldl" Hlr blr dl|Gt 5d bh bh b@rIna
f@l*yntu F(t) bclhLodl

Xt6lholl geosl 6trld:/eu (b@llea ols$fgr):

. F(r)-r-exp(-4r-z)') (8)

Burada I :6190 pdiEnat€d 6b0 paiaashsi
h.g€Ltl paraaadEd
Ltt@uD p€raa€dBt

"f(t)" te$ 6mr!fuin belt t't ! e$dsl,t boalna
ohg$d!. olrtr lolltlr,ftd "ti' , polyed€r
&nelhlt asn b@tnE6s bh gc!.d s[r!!lln 7.632
sU g!d.r!r! tL !€rdrEe€dlr. FJdl ps€oalesi 1n"
da&tl t@8tEa db.d[h bh olddl vE 'l-" ile
tuyguloo gac ra llo boauna olasr!&lln tu!$ldr8l
stlrB 3t!$!hh A!n!r| ,llltnrir l&d! @eJAedi.. Buru
86!:

o<<-LlthF(tF (9)

msbbu'a ol{$!L (lDndrourlr lik lihood) delrussl
l..allint otEar edi&rde) ve Iranfsd gidrl
clolul'l G$Fbal pldrilg @slhique)
psru n&loln h!3spl.efir$nt,l h e rn
mcl(,lbrdr!4t Maltshu! olaglda Eloiti bunl8
amsrdda ca iyLddir. Cldfl ftzla te$ thi.gi itin
gcli@ild$r. Bu ltrds! vldlc.ia doFulut o|-a col
y0lc6he. Dogrulat l(.drlE tekdgl d6 geli$rtlhlt
M bit y!@ndb fabt her t $ dmcdDh boy'sr icin
6yn bb ag k ablod@ |hlyag dtryulurhrdr.
crsdbsl dzh tgl(dlBl fdelnu agt$!d&r Bod d€r€ce
ttlfu! v! bagh ttr fttDell. Cra$sel plrjn tck 6'lne
SddG I
qr te$n ol&gu l"!si zsosrt go$erirsc: F(t):

F(t)-t/(l+M (10)

Burada | :&n t ornarasr .
Nropl@ !rnd( sslr$dr
O0vro hll Fdl(Btyo), R{t) $ gsuldo &d! cdilh

R(t) ' t'F(t) (lD

Yant

Nt)-t- N+ t-t)/(N+ I) (12)

Bt€. O I )iedlsi (8) rb ytriE Fzltts3 L{ igir R(!) ;

(r)-od-r(r)'J 03)
lnR(t)--r(r)' 04)

(14) ba@edr h€l lh tsrafilnr logqilmrs alallsa i

z ru r (e l )  [  z  ra l

h@\4!l ! l  *d-l* l  I  o>'bh (t
\ " ' \ t "

t\(dr'o

Klhrlladfda$h@ Sile:
|  ,  ' a l

F r (d ) - l - €xq - l ; l  I  o 'Y  i ch
L  \P t  )

Fr(d)-0 dst: hid

J, wElBUr.L lsrATlsrlcloycurAMAln
Bl.t !€hFlda &i paraJ:rltIllt lvolblu 6tltd ,,!pa! bit
poeran c di[@ tdald! D.dq/!61 rdlghr
krllsdsFL polyFlrat |toldtlcd! flth flvr!
sadsrn&kl boan'ma olssltlqt b€sspbrdr EId.
edilefl sm'tglrrdd ir6lloll 86flfbcf filAl

o3r: lCr (O

(7'

(8)

l:zs

Infl" Kql-"Ll,,+lnL (IJ)



eld. €dlllr, gura&n ;

-ln R(, -ln N+ A/N+ I-t)

Tablo ld6 hcrhaugt bi! etti olroablzdl ]qrlan
dld!rylErde poly€3te. l2olsrorledn b@$na db€l6i ve
cegidl zerro dogbhi i9h b@ldna olaelklril
B6r0tncltrdlr. &hld. is€ sydr d!d!t 3td igin
gnfifEo hessplnd 6190 vc leldl p8r@€tEl!3l
g&0bFkrdlr. He! bb dcflsy ral ight h.3€phian
rrdbrdl l4ddldL FtarctFlfri vo b@tma
f@kil@lsn Tahlo 

"de 
toplu ttald! vrrilmi*ir.

5. TARTISMA VE SONUC
Veibdll l<Eiid&.cl daSlmr blzo .ld! edileo
son)rtlrnn lnsrlrt$ bslhn& bilgl vermeke t€
hdbde poly€$tc matzanenh belt "f sntodsd
t@dina olssfilrlrn belhleooeldo kolayB
s3gbmafadt .
Bu n l9h dld€tled6ir chs edll€o vltiLd fulearar
hlr bh d.i&, gtuht tgh ri!findl gtankletht gldl .v!
wclhrll E@dcttri h.sapbrdr.
YsD &r' h, dld.tlet 

'lll 
erarncteli welbull

drgrmm uy8|!1 olduEu igh Ftil ve 6190
parsl[rlrlerl bulundu Bulurr! bu Frsnea.Elerl
gcsel fo'tnllcdc ,trirE koFral( hec bir dcnry gabu
lqh boanEa f@l.silmr, (F(t))Ye 8tv!flnl ik
foddymn (Kl))' yl ll63apl!!dr- Ol'Srukn tablcdm
yararlslrl8ak hdbstrgi bir ottaddr Flr.ls.t
izDld0rlh hffl'lsl ttt t a dakl boalloa i&ndt
bdulabilb, Budln Fllsm al& edileo ssnrytar CNN
v6 ftatta! y6n€dtltrde ol&Bu glbt d€nitlcrlc ut1la
ldnd.dh.

(lo

{16) i&d€t FSdi z]rla! &gc'llrl hin pob€ser
izolar&on boannma 016 rgtnt ytzde olarae Eodaa
bir denllandi!.

4. IIYGIJLAMA VE EIDE EDILTN BI'LCULAR
c dlud. y€zd an FoSr€n polye$.r lzolalotlclin
cesidi shnlsrda boanEllsttrl itrtllfteo dldsyk(dln
eld€ €dlltn sonldllln aialid ilio h rtitdt Y0zerd€
iz olup y6lltcmt h lamlanl ri48n!f .!zga,
Uv, d€lanll-w v. tuel@&-@!t cttil€.ile
b@dns dlJ3t€ri bctlrl.tr.o poly.<.r 6meherln
weibun caidilleri yad$ntyla boallda ola3 *kn
hcssplsrd{ u€itul gtslil.llrl gi"jldi Kullarlld
yont [|e t'mek Tsblo I r€ $eti I ds vttftF&lEdir.

Tablo 1: Herbrlgl blr eth olmalsan yap l!
delayler tdn hesspfsnsn boarlE! olaslDllrn

Eitl B'ElEl ola llF ttct
r.s]!8 l<r.@Ft9:64

$"kiillEffingi bir e'tkt oLnlk$zr! yap !o deo€yler igin eld€ edilco rveibull gt!figi

ORNEK NO SORE(DAKIKA)tN (N+lyN+l-D
I l0 0.10J361
2 u 0l23lM
3 l5 03 75
4 0.510826
5 l6 o393147
6 20 0,9t529l
7 t28vn
8 26 t,618438
9 30 23t23aJ

tt6



forldyo rn

DENEYI.ER SETSL
PAn (E)

olg'u
PA& O)

MZUNN'A FONI(
r(rFr.-LF

GIIVENIIIRIIK
FOXI(gIYONU
nfitsl- Fltl

HIC BIR ETKI
YOKKEN

3,555,t08 t,9t6t7.lt' r..1,94.1o'.t't .-t,94. tu'.r,

srcA!(lK
SAGDAN IO CM

1,623380 9J9.l|r k Jg.ld./s .-9J9.1o'-t's

STCAKUK
SOLDAN z) CM

z4gtvl6 u136l.ltr k-lJ l.lo'.t1- .-rJr.llr.f*

STCAKLIK
SOLDAN IO CM

4183218 2,12308.10" ,.-ar2to'J," .-elzld'.f"

SICAKUK
ONDEN 20 CM

294,2758 r,@]28.1o' r.-l,(ILl(I'.r ..1,{z t0".r-

slcA(LlK
ONDEN IO CM

1,7745.10' ,n-l,73.lf.d' .-r,73.l0'3'

ACIRLIK
JKO

3,64i2t78 z691tLtO' ,..269.1o'.t'F .-269.lo'.t' -

AGIRLIK
2J KC

aE 9lJ3 4ll lz10- ,.4, .10'.fF .{, . r 0',ta86

TERS ACIRLIK
zt Ko

znnn 323434.t0' r.-3r3.lo'.r.^ ..1r3.10"J3

TERI; AGIRLIK
5 K G

1964144 lJ59Sl.lr '"-l36lo'.r* .-lJ6,l0'fF

RUZCAR
ONDEN25 CM

4847388 t,6{)t2.lr' r.-l,6l}.lo'J'p .-1,@.10-rs

RUZGAR
YANDAN 25 CM

3,643013 1,t7t79.10' r.-t,l7.lo'.d- .-1,17.10".d.*

RgZGAR+TERS
ACIRUK J KG

1,6531 4,&7,t8.10- r.-4,81.10".f- .-4, .t()",r'e

RUZGAR+
SICA(LIK

5,34J168 1,49263.1t' r.-1,49. to'.1, .- 1,49.10".d"
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