
CHAPTER 3 RATING ASSEI{BtY EFFICISNCY.

3.1 GETIERAT

i1 liti"i"'l ir.t' tlt'r:1': it'rr! i tt rtt*:i1.. i:,rtri1 ur,: t. 'J*liir{ti ,lSirj:, ,:t'rr*}tl-y, .1 ::

l-:ft* l*ck uf ,t i{udlt!.jt-;_rl-ir.rr,: Lrv*t1.Lr,rl=iilri *t: t.iie .*$riijml_:).y tle*ietrr.

!'lltilil In{iterial, l.nh*t:r- ;*nd t.ei*1 i:r"rst-s are str-aiqht forwarcJ

':ttrtl eit:ii'1-r-: dr,:firie. a {u{ttttit,itj.ve *va.luflt-irlt1 of Lire.tssernb}y

i:i ur:u*.1 1y titlt tti.*t- r,rimp.in A quant-ltat-ive evaluatiorl will

*nnl:J* Llt* rJttsiqnr:r t* cilm[j,trB several r,jesiqlr nt]proaches arrd

nrake rleclsii"r:ts usi-nt1 d qurint"it-ative ilcale.

Rat.inq of prr-rdr.rrts fq:r ease of a$sembly also allows

lfte desiqller tt quilntit.ativ*1y frsseEis his desiqn and made

n*cessrrr/ imprlovements. Much work has been done by separate

researchers irr Lhis area. Sclnre of bhe work dorre are

proprietary and are not qenerally available eg. the Hitacfri

and GE syst-enrs . Bqrothr oyd and Dewhurst t 4 I have done

exterrsiv* wur,k in Llris ar*,1 . Other methods have been

develope'J by the'fei:hnical Llnj"versity of Denmark and the

Politecnico di Milanr: 'rf Italy. Ttre last two methods

rnerrt i oned are more qua I i tat i ve and hence tend to be

sLrb jecl i ve .
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'Th* ir:f*r:ricrt.ie.rrr *bt*iirrtlel frr-rm thls exercise is Lhen

r,l::retl l-r-r calcill.-{tB t-he: t:rrt,:.1 assprnh}.y tirne of an ldeal desigrr,

BocIhri."ryrl'sr iilethod{]loqy requires t,he= prodLlct to bt:

,rnulysl:tl Lo L:e dlsassr*rill.rlq.-' f irst. Any sLlb*assemblies in tlre

as$ernhly are f irst consiclereci as "par:t$" and iater further

rli"sa:*senrbl.erJ. E,ecli g:art in tlie assiembly is then given a

rliilit lr*;rd.lin(J f)rr"){:elir; rorle.'I}iis i:(tde c:orrespr:niis

/-*

t. i)

'jlrl

fr;rtidliriq t irtr* trnm a {::fr;rrt.. At'ritther ?*t1ig1"t frssembly procesis

u#de js,*tiven wlrjcii corr-*:$pnnds to a manLlal insertion tinte.

The tr:ta1. i:perat i iln I ime irr seconds is then calcrrlaterJ hy

rir:ldirir:I al I f frc h;rnd ling and insertion times and multip)ying

l:y t5e rruntlir:r n f I *pt:ated ()frr*rat i ons vthere neCessar y, The

t,c,ta) *p*rati*rr il0*ts f:an be ohrtained by multiplying the

tr:tai, op:eraLior'1 tinie liy tlie labour rate.

TIe th*oretira] rninimunt r]umbeI of palt$ for lhe

"i.iJeilJ" fl$,eiernl:ly irl fl1$.io rleferntined. Thi.s is tJ*rived hy

*l(:;ur*r irtcl Floo'i,hruyd's t"hr*e ftundatrrrtrrLal que$tians f0r pdrt
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,lss*ruhlY.
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'l'itt': filftni-tr* l ,rs,i':nrtitil;. .1i:::: i,-{t"r

i.th:tct i rred l;y:

*fficienry is firralJ"y

Flifii:iErlcy :; .] x Tl"t*i.rret" ir"",r]. Mi nimuni Nurnl.r*:r of Par,t" Ccunt
Ttrlrl As;snrnhJv Time

Thel t:qurrt"ian ilrlrnpc.rrBri t"he estimatL"d assernl-rly tinre fr)(

all assembly with ttre theuretic;al lniriimurn number of parts eaeh

(rf r*lilt":h ilan l.l*,fF$enrl-r1erj irr tfr* "1dea1" tinre qf three

seccnds.

3.3 ASSEHBTY RATIHG SPRBADSHEET

Tliis meLhod recently developed by C. Poli and R.

Graves t 2l [ 3 ]. Llses a ser ies of questlons on a spreadsheet

tu arialyse the far'Ir:rs ,rf fecting assernbly cost of a product,

The two Lras Ic f act*rs ilf part count and ease of handl lng and

insertiq:rr are .re;aiti $ottsidered, It helps to integrate

prel.iminary process rlesiqn wiLh procluct design and is

primarily resLricted to nanual assemLrly. Color codes are used

01 the spreadsheet to highlight part chartrcterlstics that

i6crease *r decreasie a$5enil:1y crrst. Hence by checking on the

apprerpriate COJTII cr:decJ aIees, it is relatively simple to

irlentify pr:tentially difficult '1reas where redeslgn may be

p0$$i b].e.

Besifles fiil]Or t:$dirtg, ttte spreadsheet a15o contaitr
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|,1'rf,igltil-r 1y t-r:*t: ,t r'l t't'' :ii j t: i ttt'i $r,til wltr,"tt ii [)r{](lt:i:i" lt,{ir l-Jtt:

le\d'i't:i1.. filllul-iriI r.til: 1:,,ift.:l lit:i,:f::.:i:i,.tl-f. .fltn li!-if*fitl$h*et 1l$eS d

5tril" jr:::r;': cttt tluir::i!-ir;ltS l.,i.r rlr-.l1.q:, I: lfiinr::t lifrW Wel J t:lt*:*e f ;,tCi.i:f l* i:tf e

ni.:'1- . 'i'|lr.' #l_ill tj.rrl::!tFrr:!- ir,,::r, t,wi:r i:jatl.,Jh.*:*es: r:.!nL. Lt,r eSl i lrr,lt.f

,'rtlt;{tlnr:it- j t. r:ti,l${jml")l}' i.r(i}:l.t}.: ,rnd i.}fie 1"Cr egt-irtlil{:e rrranUAl. hfindl inq

i:oF t.= -

3 I OfHtsR ITtsTHODS

l{it;tt.:fri i,i*itr}r 1.}rt,: Al;:iemtii"rrl-ril it,y fivaluaLlCIrr Het}r+d

iAklMl t-r.: ,rrirr:.i{:i:1t a prt)ilrti't--.rs rj':tiji* r-rf iissetTrhly. Thls ilrethorj

utis:i ir 1il{j Fiiitit si-)bjr:,t: l- j vri $cal"e based L}n c{ist tr: analyse

t-he iiss*rr1hLy. AAM fccr"rl;es mcre or"t part insertiorr difficr:ll:12

f .ike rourientati*n, extra pr*.:esses .1nd part e.l imination. It

i"l{..}*:ri ltUt" i:illr:riiJC:r- t"lr* tj,lrit-i t:}r (lilflCtrlt.y {lt P,-1[t plr:k I,lp ,lrrd

fr;tlrrli inq.

'lfrc GF: Des ir{ti f or Asreirrb}.y rnetflod f.ocusses cn t;h*

parL insertic.rn, f .lstening and l; ixlurinr; requirements. Like

l.lrr: Br;*tly;1.ryr.l ritlrl litjt.acttl'* rileLht)rl.$, it -$ummarlses t"ire

iisselnhly ,JI f t icr"rlf y Lry r"lsitlg a iiuhi*L:Live i)verall sCore lr:,r

{-:{)I(rfrfrr i ng il i f ter*rrl.: rJe$ iqns'

Arr*th*r pgl|1cirl i"level i-rSttlrl hi' ilerger t 1t I Llseis a Musits

.rrri.J !.J,*rrt::i i-rr i't-er- i;i v*ry mrlch I ik* Lh* Kepner Treqor Ap6rroctch.

A r.:riLi:lria q:hi{r1.. ir: r.lev*1'-rpeil f*f *{r(:h wi)rk $it-e. F'ar-:tClrs
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t';.rk"rtiitit.-i'ri.:ijhl..j-i"lr}.tii-,jt-ill':l.||t-,i.,,-t}tiiltr:,1rJ:lji.]rji:it'.ri}';"1.r:

i.:{:}lnp,:iti},,i l ihy, L, l:{-}i-.ij :lr-i i,,{?tiil,},.l t_. jiri j. ii.'.',' (,.,,-,f ts, i"strfr Cy' 1:}f Wr::t:k itr

[1] {.)ilItr:r':r,!, ll:I lilt.lr.'1- i i.i cr ,:ttlil tiri: ijt,.Jlri i i tV L}t t"he ilt.sj ir"l rl . TLre

l-rr illi..ii>' l,li:,t.1. i:i i..,..r tl{i.ii rlir i.'".,,' '.r} t,r".rr.r, prrrl. lt,3trr.l .lint j. li Lirt)

iit.-l;i i,,1tt.

t'lr"irt" f ea.lt:lrt. {-1i::v{:1 i*1imenl.r} in l,}I.'A an.tlysis usi rlg

{.:{rllifiL:l."el": :;: li.t'-rr,, ht.reil ilt:v{:-: } r.r1:er-l . {ltr* sil{:h sy5tem tla 1l.gd tlie

F.tii-:v*J ('il{lrj [:{.t::t,'d ,{iy::Lrtu u!":{:jf,i {jirnvetrt-i*l:,:t.l pri]q]intll$ ] ihe I]A$ICl

aiii-l r:l-ritr, ilr: F(lr:a:. I I rr I l]*r.rtlir,,:y,J'l: methodol*gy i s also ndrw

&\,'a i l*tl,,i el uIt Fa- b,*sr:ri -rrl f: lwdre .


