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amlortatri cobsidedrion. in ltis Flqrch, ,n 3ys1cn is lullr ln a lqic
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on unlimited omber oI appli.arioN Thc trrolthissyslem l.ads Io cllculri.
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d.rcrn tre m v!!u. e\.qn lh.t the suggGied slsr.n cln d€i.min. m in r
.onptrrerized r.J rnd eI..scnk rn inportanl ditucrion In Ihd bxlldi4 of
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I( as $id ihn lhe @ horc
rhan 50000 hoknlh.lrilatJL ro rhc
.tr8insor. M.t*i.ls cnler all 6poc ol
cngirerirg dosign, lmm lte Dosl
inG.lx.ied of mlcr@leclotrics to iE
nos nEssivc of civil .neinering
rturuEs. Thc d4e of narri.l.
avnrl.hr. !o rh..ll8ind. is lr4d ind
is e( iis f!*r. *e\ main.h
cE!r. oppodriirh. l$ idnolarion,
f.r iew prudr* otrd for ilE
ovoiutiotra'-a .dvan.c ol sristins
products ro livc sMter r.rfofran*

The sod cl.uriotr" b ftn.dl
to d,si.Eing f*ld. Th. chcie nly
br ot r ,nar.tu! (. md.l, r emic,
p.lyhd, . co'npcite...)i a
mannaacnring l'scq$ (6rii8,
ror8in!, i,r.di.r, noldlng.. ). d
nrrc (.\ccnon, n'bl. r,...rr.

Nl.terials s.hclio" e e6 dr
.v.D {ag. of d'. desig Drccdi tur
!h. n.tore of $. d.u ao. rh€ De.ill
pop€ni.s rcqliAj ar *t *8.
ditreE !E ily in ilr Icvcl ol pr@nn1
lod bretrdrr. Tl,. d$igi n.ge, c
desigrs requlE ipploxinmlc 'll(a lor
ihe rvidst p.$ibL ans. of mat rials
All oplions rft opcn. a polymer My
hc rhe hin cnoi& f6. om corc.pr,
,o,l a 

'neblrn' ^n,ihd,den 
drmuElr

TheE is ai crensive In ratorc
or nai.rials lclcslion bd
t xtborrs trcat tlrc $rbjcd in rems ol
inionndion. vlich mu{ be Ieamed
Brher rhd rechnigu.s ro b. acquiftd.
l)pi.ally rh. subj€. n gre ed $
lisB of m.tsri* widi rrpicrl
p@pd@s oid .r.nsive exafrplcs of
their use Fr. Thc dilEoulr, in sel.ctiIS
nlatc ak h oc.r.ioi.d hecrdse oo
on< ind \idual.rtr po*,hll pus$s n

dep'l' lnorledg.6rall rrpc! r5r, so lnc
eue*ion is h.* 10 nnd M\ *ey

rhDush th. somoE {bloeu. of
nd.riak, mm*ing h dsvn b .
si.sle s.nsible choic.. .rd to dcvic. .
ron! iil ptur.LilF for irterial
5eed,on rrr, r'd f so, rh.
sy{m iztioi of ttro(durcs ir

fh. pbbl.m .ai sie oltyina
to detmin? rhr oprimum mtcrhl

@ rh"Y. !rc ! Nmt€. of Eguiad
FroDeni.s or pop.!ry indic6 sd a

^ushq 
or hirlri.h meetirs lh.

ditreEil pmp.niD, in difasetrt w!r.
Tie issuc is Ilrn 

'o 
d.remin. thc

mteisl Nhich .chi*es rhe b.sl

Thr. @ mlny dilIecd idat
on how nrtcrial slelion fo! .
producr should hc nEdc 1'i. onc w.y
oldo ns rh6 n rh. Ge oimcrir mine
or r.'ahred D6!.nLcs merlDd r:!r.

The nain aa.lor n lb method is th.
numher of posiliv. drisiors (6)
shi.h is the b.si! or our @d by
htriklinB a conrureiad .ppldch.

Wdghild-proplli, n€ihod:
The p. onlinuc ol r

ciginceans ontP.n is limi!.d by
rhe propdios ol$. mltcrialolwhirh
ft n hide Uid $m.cncu0s.n.cs
r m.ienll .u b. *L.r.d
stisf@ily by seeiEirs trs6 rd
indiviilu.r pq.nica d lh.
D.d.m8n.c J.D.nds oD i
i.",b,ai"" 

"r 
Dre;ci"' '"r.

Thd eeishhd propeny me$od
an 6e u*d in .viluarion oi
(otrDl'.red .onbi",nons ul
nEh'rh d prcp.nir! r'). ln rh6
mslod c..1, nrtcill lmpsD. is
isigned a c.tuin wiEhr (weiShiing
flclor n), dcp. lns on ns
inpoeEq rnd .rc[ haterirl i3

ns sned z Mcrn lM) hr c.rh
ptup.rtyrd:' L A ".'st'rctl pdp.dy
rdue n v.iShrii3 M.ft {wM) is



obhi'rd b) nultiplyirt the Meiit (M)
by lhc qcishli.s rhcior (d). The
ildivlduol veielxed propcrty values
ol e&h 

'nal 
ial ore then sunnne,l

(tWV) ro givc r codpdariv.
nrdte,iars pedom.no. iMcn (r). Thc

'xft'LxL 
sirh i'c higG$ .r i5

Ir it rihplc lom nte wlighred
Dr.pcny nelhod bas rhe driwback of
h$1ng1o cohbine ul kc uni$, shich
corld yleld imliolal resulrs. Thh is
paniod Ly nae PL€n diillrent
meLrarlcsl, physical ond chemical
properlies wirh Nidely ditreEtrt
oufteri..l ldlues ,f coinbi'Ed. lhd
propdry ryiln higher numerie.l value
will Lale mor. innuence $an is
qananted by its wciShiing frctor.
Ihis dnwback is ovcrcone ty
inuduling ssllnE lacioN Eeh
ptupcrry G so sloletl ll,{ irs highdr
ntrme,ical lalue does nor excecd lO0.
When e!?lualing a lisr of candidare
materift, one propetry is consideEd
itairne Thc be$ \.iue in th.list is
Ered xs loC bJ the othe* are *dled
propoftion.lly. lnhduci,rg r $a!i,g
loolor Ih.iliaB lhe convoGion of
no nal ma*rjal property wlues 10

s .d dinteNiorles vahcs ror a
givctr p.openy, rhe $aled value iNl)
i.r h siYer c.ndid( mardial h elul

M.i rheticnl i,.r d pturqtY

' rori.r.nihu' tlhk nt nte tbr. lt)

ay this prdcdurc. sch
p'ol].4 k givcr gqual ineo.ktrco
aM rliicb ihe .omparative m.r.rials
pe i'mtrce indcx (,) a.cordin! to ils

lor msrerial iiorsries llur !!tr
bc r.p.c$nted by nrmerical values
sppllc.iion ol the abovs psc.dtrre h
a slnpic mslteri bd wnh propenies
Iike co,msion &rd we$ rcsni{n.e.

in $s wcti1.dr,0Enr$ ric'nod

lefrice life. *rldabilny. and so forih,
num.rical valu.s arc rarct sive,. ln
suoh oass rhe salirc of thd ddrerial
proPedies viil hatr to be derilod
ti'on r.$ dala $d previous
crpdicnce. Il should b€ ioted rhlt in
5o0e applicliions. jenain maEri.l
p.opdlies are more dcsiGbls lvhei
Ey have lower .ume.i.dl v&lues !s

ir rhe casc of.osl, dosny, cl{ni@l
esclivlry, iethr Eai, in o:idltion
aud so lonh. For rhe* pr.penie! th.
lowest ulue, rdher thai rLe highcsl.
lhould Le rded ds 100. ,nd ns frerir
csn be crlcuLded 6 follows 'l
t|=(ttk tt trlw in th. l(l\ 100
/(rtkeri.at r.t ue al poteil...... t2)

Dot€rmim.ion of th. Toral Nunber

(m) is cotrsidered one ol the
most impona f&to's rhs! afrei $e
applicaiiotr of *eighled ptup.dies
nethod for .ngine,ine mareria
sl{1ion, B€ause *irh (n), (d) can
& cdlctrlar.d. rhei wM ild iinally
(t) ro! the opriqum solution.

Doreminarion or (., depcnds
rn rhc mpunarE ol *h pflp{ny,
ald rn,h q,d. rrerrnc€( * r' rl'e
deennimrion ol (n, has 6een done
b, givlng a norap.cifien number.
the minimum valtrc ol prorent is

sivei d lolsn nur,h€r rhen lhe
ruhh.r incfass lo Neh lhe most
impo@n prcpeny re$idle$ ol rhe
$'mhri.i ol imse numh.^ So. this
method k nor accurate in girirg rhe
finai reulls yhile Pr rH the digial
l4ic inethod in the..lctrlation of (m)
.nd n h intucurule since n does not
give ihe same lalue .l (o) dal he
utcd in hts cese $!d) as he m.nlions.
rherefore. ! loqic syser Nas buih ro
crlc laE (m) n, .n .cccpuble way.



Dci$miulior of *rightin8 factor

The detemilali.n ol
w.ishrins racior (q) dep€nds on lhc
Jd3(nlnalion of rhe lotal iunrb.r of
ro$ihh de( .ions C^l dnd rhe hbl
numb{olporri!e deonon\ (f,r)r"' 'IE rohl nunber .l D.$ible
de!r'ons rN) cs be (acdlared s

N=n(t-t)/2..../t)
qlEr f: thc nu,nber ofrquiEmeDts
(propenie, undor coisideratioi.

Ilthe lolal mft ber 6f posirive
d..ciois (n) is calcuralcd for uch
pop&q (which is rte oim oI rhis
Eseaich) lhe dr summtiofl ol rhc
tobl trumb* oa positive de.isions ior
,11 Equncsens (Ia) ,hould te equal
,o rhe robl trlhber ol pusiut
dectrun. 0!)('.r Im=Nl rr The
roighri0g facror (relarv. .nph*ir
coeficleno (r) ror each prcpcrr, sn

:.Corsider dEt $m. propenie! are
ctiual in imponanc lvhere (,, value
sill bc equal i! rho:e p@penies.
3 Ihc s'0m ion of *eightin8 iacloE

4 ir. summalioD ol Posirive
Decisio s number values of all
propedies lrul be equal to the Dumb€r
olrhe po$ibls decisions (N).

A..ordlng ro dr abole
infornrtlon, a sequcnce ol logical
slstem qas buik and cri be

lDegei.d Sr!!.n tor D.r.rhining

I', rhis s_vsic , a iogi. approaoh
qa: built Dd its linal rcstrk is dE
value of the posilive decislons nunhtr
(!, ior oach p@peny of lh.
engilleeing pDpetri.s, wicrc thc
wluc or (m) ci.ies a.codine 10 rhc
i$pon ce ole&h prop€nr withiir a
sp€ific .pplication. So, l,lis sy$em
Ms L,uih to cMsider the basicrules in
ihe aainEefl*t of(m) values oo re
3pp icatiotr propeniB. and Lom ihese

I Uiequal decree h rhe diffaeice
of('n) value l+on ohatrslns fioh one
p'open) io edh., ioD th. mr$
imponaDi propdy lo lhe loscst

Fisure Q) s.qwa of tot,

Figur (l) cai be drphined in derail

In rhh $c!, !h. sclerion
engineer irpuh rhc nMbei of
9roPenies md iis s.qu..ce in
i pot.n@ noh de ptupedy which is
nost impona b $e lowen

- Propedies $quense according

ConnolUns dc diitlrence in

dhfiburing roi,l poDcnies.



2,seob srep (Mrnlpul'iioB):
lhn nsp has rwo nages:

2.1. l.inr S&ge (Corrmlling 6e
differeice in h v.lu8 Rhich i5 in

When lpe.ilynl.e ! cetuin
irhhcr .l propenies Nd theil

ihp.nEnce to the pn]8lai, you wiil
det.rnire c*rain laluc or(m) to ihe
list p'ipedy e(d tri dcEnnin.
aDotlEr viluc ro 0E second pnPeny
a !o on. 1 o rerch rhe ld* proPd,lr

in scli dnfrhd !f times ir *hi.ll
due is decreos. i. tho difld$€
bcbrcan $o !al&s or (m) $aritr8
ion, 1lE mos! inrrona valN. This
will lollow lhis ielaridnship

t rnfu rl.li,tqaEa baNea tuo
\rlt! ID dll !.'tu6 al

lfrL -mr

m (whcrc n =

Rddion (t) is constrvhen:
i) : Dr: m, *. . ...'i,
2)m - nrrmr-'njr.... .:4 r -rD.
3)n, .e>m:..rr>...> m"r-m.

For m crample, wha tbe

ndrnbtr of propenies rs (9). $en Ih.
nmb$ oa divieons (Lh. diireE.ce

ber*es ench Iso vah€s of n) sill be

{3)- 6 itr tabi. (l)- in th,r case rhe

ditrerencc betqeen oa.h r'. vrlu.s is

lor eqd ro the ditrerre bel*en

8ui iltl.r. ar. sone propel1 ies

iliic[ have equal imp.nan.e, rhen lhc
prosra will specii (m) v,lue br

civinB lhem cqlal lalEs, and ih.
pro8an trill noi deuftdc rhe

dlfleEn.e Rhetr moving nom
p$perty 1o anolher aborh havo iho

s.me imponance) b( siil nrak. tlrc

dillerencc equrl ro ,ero. Il we lake ihe

samc previlus .xarrpie wherc the

number of prcpedies k (9) .nd
tupPor rhat the proFnies 2 lnd 3

(licld stfrgh uliiiae $cnAih)
rft :qual n nnpotunce, also the

prcpeni.s i, 6 rnd 7 (hfidnc$,
coftsion and rhermal) .rt cqual ii
i'npotu&e, lGn lire number ol
di*iois eiu bc ,.cording rd ihk

t nturb- ol dijl.a.u n' D wlrt
(diii.n:) - h lhnber b! wl,e
rhatc4nlh zta ) l) (6)

So. r trunberolvalu.s, rhot

xre equrlro ze'o when rhe pioDeties

2 and I ae equal in imp.nocq k
one value oiU and whe. ihe

prcp.dies 5, 6 and 7 are cquol in
impotunG iher will bc 2 values

eqsalro2ero.s showi in kblc (2).



lodl ]' L:JnpL d fuDlrld|l? b|o

fthegdgil.!.PsEn'sM.$od

uequal de!rcascs (filn mo$

The say Ned ro dcemine
psperty weighr dcpcn& or the
decEae! in dillLrcnoe (or luDber of
divhions D) as esmple ir D=3 (tbr
uncqual propenies in i podriceas in

u,- 3+?+6+r+4+3+2!1 =36 Unih,
ui= 7+6+5+4+312+1= 23 Unirs!
trr-6+5+4+3+2+| =2IUnis!
ur- 514+3+2+l = l5 Unirs,

2,2, Second Slng. (llrlhcndi.rl
hodtl for dhtribnilng lo!.1

ln rhis shge, , ceftin my
uas \rgscned h lrlp io d.lmining
m valuc dd thn Bay !s be

Dividirs th. nuhber dr
pos ib e decis ions iino 2 equal vdhEs,
eoh lalB EpEsenh (0.5 N). One or
ihe raoes (!dD.l) wirr b. diidcd
eqra l! bl rhe number ofprolenies ro
obr.itr. connad valuc (cr).

Ther €acn prope{y sill be

aive r di|seni iudber ol mits $li.h
repDsqn! the plcpeny weiShl
.clordira b lE impotuce sir!

. , Coro.ion (ni \.
, I rh;har.; ;",;t



I.r .qual pspdio3 il imp.n nc.
.s ir tabi(r) (*hc@ }.5) rhe.:
uj - 5r.1+l+?+l = l5 t trit!,
ur=|,=l-l+2+1 = l0utriE,

!!-lr, - Ur = 2+1 -3 UniE,

N.E rhd U2 l@k fi. mtionrl
*qLeD.d alld Ul rook ih. s&ne EhE
of U2. becass th.y have qlual
i'npo'1$.., aid ll5,U6 ed U7 will
be submin.d b tno eoc pm.d!E.
FiguN (2) illaks ric Blf,roisnip
b.N.. rhe poFri.s (.=9) md its
refuhr (ror u.equrl psr.nioo, lnd
fiEurc (l) illunmtes rlE rclallonship
beiw..tr th. p6Fni.s and tn.ir
Nie[t (ld som e{ual poF.ni6)
:1. Illrd ShD (@rpi6:
D€r.rmlmrion otn vrlu.)r

AA.r delearirinS lhc nunb.r
oa urns (!r6pe.ty weigh, in thc
pE,nn's ncD, fie iohl .umr6 of
rniB (i(l) for all prqrni.s eill b.
dcr.m,i&{ tir =: U. rhcn rh. ofi..
vrluc i': the ,r.rrous nep
(v,lue2=05N) aill be divided b), ur
ro*luuraro aconshDr(cr,

lhe fin,l step is ddsmrininE (m)

Fitm rf i! equ.rlotr. 0n)!ilucdepdds
.n rlrs properq wcight r[. ilgo.irhm
of lh. pr.&m is EpE$nrcd in

ligurc (5) illus*ls rhe main
loft of ih. pogiM 'lhc lm it
divid.d inlo {!.?! pans \ieE thcr.
n a pad rclared & spt.iti rhc nu6b.,
of pop.nis (n) vhici i! consiJercd
rd i,,pBl, AnorlEr pen h divided b
sereral grcups ,or rho ptrOo* ol
srrrirying rh. equal popcnies in

tr r r! w.Gr{td P(!.nd rldid

inpotuE, For eyepl. th. nunb€r
of aop€ni.s (n) is (9) 6 in lh.
.xdnplc if n p 2. if r\e Dropsri* 2
ond I aE .qu!l in impon.!c., lhen
aEup No.l will Le acrlvildd, aner
tht trumha. , will b€ speciii.d in rexl
L tud nunrber I sill br speifi.d in
r.xi 2 ro m.l. sur. rtl,l ric prcFri6
ahich .e .qu.l in impomne e

ll th.r. is ano0u pDperq-
$hi.h h .qu.l in imponidco. lh€n
uore grup will b. &riY.r.d. In rhe
se .Imple. tn. !6ps 6 (t. 6 rnd
7) e .qr.l in impo.hnc. roo, e
number5 *iU b. sp€.ifien ir l9xlr ol
loup No.2 8rd rho iunb{ 7 i! r.xr 2
of Eroup 2. Il lh@ is Mdhe cqual

Pmpedy, lh.n uods Forps vill b.
divai.d in d!. qme p@.nuE. TIE
orha pan orlrosre EpEstu ! Inr
ol ouPuts, rvhich are m values
uBng.d ,ioii rhe nosr idponol
pIorcny io thc l.:s inp6n.d oe
AIb rierr G lnodE pan *hicl,
calqlrt.s fi. runb6 ot po$ible

I. thh cas. ri .ximple
ffsising oi t p'lpdris, n rtr
.qurl prop.ni.r (4 ind 5) qhich b.
t!k.n lnd rho pbgff will bc appli.d
10 rhcm. 1. esuk uiil dB! m
vrluc!. as li rlE lolloBi',9 proc.d tres:
l.Cilcular. rlr numtq ol p.ssiblc

N=5(5-l)/2=10
2 Celctrht rhc n hbe! of dltr EDce
(division, ir m values *hich n in
dc.e& $cordins ro ftlation nunb€r
{6) b..au$ of rhe Feencc ol.qu.l
ptoFflies in imp.m Situe fie
nlmh€r oa .qual pmpcf,ics in
importane is 2, lhen dc nuobs of
vtlues thit .E cquil b Ero is one
valu. only. So lh. nmbcr ofdivision



F4&Tqirclry.vdx'No.l,m:
^c!,dizckcd(!.IrDddni'nl.

dewaocd.P Fd6kd.d

in dehils ho* ro tiM m value. dnd
thek is no singl. sry thar exphini
cl*ly fio* to find m, s rhir nrthod

Th. lg m .pply thk syn.m
ro unlimited number or o.p€ni.s 0d
applicrio.., in i very 5inlL ed

&DtLq
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