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1-TNTRODUCTT.ON

¥ federick taylos wosk impokank  experimonts  were the Shoeling, and piﬁ ifon Mdlmg

¥ FranK (rlreths weories e thak:
Yol work s gmposed t}f t7 basc movemenks Hmrbt;gs).
%/ thee is one best methed  for oer tagk.-

x* Worl, is AL}im\ b an ackivity in whidh aperson exerts pysical and menral Cﬁovl? ko
atomplish, o gwwm bk o per/mn a duby .

* commercial vain : the bask[duty  contributes bo e bw,,iug]# slhing  of bomebiing whicl
provides e weans of. Pasjing for e work.

X A worker perrformil/\g o Babe Wbl apply certain sais ¢ knowledge B omplebe the  task.

¥on physics , work is tee  displacament thak an objeck movts in 4 direction multipiad by e
j’or(c au,l:iy\é‘ wpon it

¥ Nork, wngigrs 0 tosks, whide  are an amownt of work assigncd to 0 worker.
XTagke tn e repebetive or nonrepetelive.
X TakS  consigk Aj} seneral  work elementS which  congist o’), basic molion elemenks.

FﬂrWiddL arruchre togk
df tsks = work elements

basic motion eement s >




¥ Bosic motion eements oue actwotions of e limbg  and per body parts  while amjea
in pev}orm.‘n#\ e  tuske.

¥ Work elements ave o Series of work ackvikies that are logeally  groiped togeber becaust ey hawve 4
wni fied Jwnction within fhe ok .

¥ work elemeats wusually toke & seconds or Lonaer while & basc motion dlement way tare s than o
geond, # He enire tosk moy toke 30 seonds 0 &veral minurer i} b a repetetive tase, or mere if
WS & nonrepetetive COSK.

*Time is important in  business ;MMSW‘{"
t/New product introduction : e manufackurer infrodudv\.& ot now ploduck 4o e market w e

ghorvept time aets Imeg: Proj\ts‘
Y produck o e amount of Labor hows that s into ceaking o padack s 4 3.’3w‘}\‘m
portion q}‘ te  total mMu;Mfuﬁ'ng Cost.

8/ dulivery time: customers delect the  fostest dupplier.

LVOve/rnichr delivery® refer to Mivay time.

5/ Competetive bidalmgr poposals must be Bubmi ted by a gpecific date 4 time.

6/ produckion schcdul;v\9= the production schedule is based on dates ¢ times.

*The  moer fre,olue,n}lj used measure ﬁ« work is kme -

¥ Most workers are paid accoralmj to e amount of time they work § musk arrive  ab work on
0 8peu 3«‘0 time .

% when workers are poad on an inentive plan, their bonuses dre  bagd on  how much
time they gave relative 0 the Bandard bime .



¥ Lowor 4 &mﬁx‘mﬂ requirements  wre  compuked using, - uorkloads measwed i units of bima.

A work gugrem  can be  defined ar o /om,s,.'cai enlity wd W &pield aj 'ovof/e»&ioML
prackie .

¥ fls o psical enbily, o work gystem conssts G humans, informakion, ¢ equipment dcs.‘@neal
to perform weful work.

.‘n}owab‘on
\
human
Lusdiors RN process — usc}uk work,

T
L0 pmeny

X Work 3dcien o work  3ybtem including, work mednods, work measurerent, and - work.
mo\x\aﬂem&ml:% a Jield ogﬁ professional pracke
4/ Work medhods - consists of e analyss ¢ design of pasks ¢ S—imiluind__huotan
operakions anolysis ,  methods maineerivxg, , wd motion gtudy are  work metnods.
® Hobion 8tudy is limited o e physical - motions, tools, ¢ workplae lojour wed by a
worker o perform o tosk. the otiers are WS Limited # indude the
analysis 4 detign of complex  processes consisting o} makeriols & info.
jlawb +hrou6h mulkiple  operabions.
2/ Work Megx,u,remq!r*)ﬂz anoly&is: 6} o Coxk, to determine Hhe time that should e
e el TS llowed for o qualidied worker t perferm the bosk. the tme
twe debermined i caled the standard time.
* Sraodwd time s used to compuke Produck Cosk, assess worker
per formance. 4 deberming  worker reopirements.
o bime orudy incwdes work giluakions in which an operaion is Perjormco\
by aussmared equipment, ¢ dd?e,(mir\mg the gycle time for the operakion.



time SHAA\j covers  all werk, SituakonS in which we hawt, %t delermine

how long it bokes b acomplish a gen wnit of work. .

3/ Work mmagwm\: e various organizakional § sdwinigtrokive funchions tnab st pe acomplished
o achieve high produckvity of the work system 4 supervision o} workets.
* functions : - oxqanzng Workers. tp pecorm e pesolized basks thal - cndritute
the  workload in each department of b Comptay.

= mobivaking workers  to perjorm ne tasks.

-evamx:iv\_a‘ e ao\os n e ordmzahion 8 that each worker s
paid an  appiopriale Salany.

~ approisind, tue porformane of workers o reward petter- Fafovming
workers.

~ compentabing, workers wing. o rabional. payment ystem for the
work: tvey perform.

*The  urean o’f Labor Statistics of the U3. department idenifies 221 occupations in its Standad
Owupational Classipication ( 80C), organized into 23 major groups, based on type of werk ¢
ino\u%\’v:j geclor.

¥ e howe A cakegores that el the work, conhnk? function o‘} jobb‘
1/ Roduckion workerS: the work involves making prodicks . (manufacturing, construckion).
2/ Loﬂishcs workexs:  the work, involves MOVing - makenals, produck$ , or people. Cransportation,
makerial handlmg;)

8/ Servie wovkers: the wovk involves providing o gervice a,pplnmg wish‘ng information ¢
Knowledae, ¢ oomwtw/\icakms- Udml r 6overnmen|', th'lhcale).

l\/ Know\edge, workerS: fhe  work involves cveat'mﬂ new kna»led,ac, sobuinﬁ povlems , ¢ managmg
( creakive worky, problem sowivxg, managemex\t).



¥ [\orker Caxeaa«q

produckion

LpﬂiSh'CS

Service

Know\ec\se

¥ ’capc U} work

\\os\\b P“:Ssm&'

Uost 3 Physical

nosﬂj wﬂmtzw,

\lostlﬂ (‘pﬂﬂi tive

¥ jolo titles - laborer = truek drver = bank teller - Hwnajar
- Madhine pperaln” | = Airplane pilok | = polite officer — Physician
- Aswmbly wor Ker = Ship cagtain ~ Nurge - Desigv\er
-Machimst ~ Matriak handier | ~ phsical ainer |~ Reseowcher
—@uoliby inspector | T Ocder pitker |~ Bales person ~ lowyer
-Conghuckion worker | — Shipp;w} ded, | ~ foreman - Tedcher

% produckivity:is defined a te lol of oubput of gren s rdative to the Lo tf input-
¥ processt an indwidnal produckion or Servie operabion, also cn be used in e contert of a mational

economy .

¥ producivily is an important wet(C i work gysrems lpecause mproving produckivity i e means bﬂ
whidh worker compensakion (an be increated  withouk ir\crea&ivta e otk of e produds ¢ savias,
‘HNL\i prodmece -

¥ Caf)itﬂl-‘ Y Bubsht ukion ozf machingh far human  Lobor Ci.e. 'mucs\'mS n on  awomaked pmduc.tfon moaching
o replace o manually operated machine .

¥ Technology® & Jundamentzal change in the way  some activity or funcion &5 accomplished , mere. than s o machine
in fhe poe of o human; it is Whing a new tipe oF modine to mplae b previous type-

ey tWY\O\Ogif/S almosk alwanfs require mfital investments



¥ [abor produckivity: the wosk common pradmckivity - measure .
- « LPR = Labor produckivity ratio
- LFR _bzd% o W= work wnits &f oubpub

LW = labor howsS of inpuk-

*a,b‘houﬂh Lobor produd:iv.‘%q i5 & commun\a wsed  measure , ladoor goed mot contribuke much to imp«ovirg
productivity -

* problems encountered, in  labor produckivity  measuemen
Y non\nomoﬂev\eoub OUEPUE wnifS: the outpub work unitS are vet awads e same -
2/ wulliple input fad:or& a!ben laber 5 pot the mdclzuminm+ 4Prow&tvi*& (e mabuial&,ma@tsl
3/ prie § cost changer: e pries of. ouspur work units ¢ the costs of inpub fockors cange unpredictably
4/ produtt miy chang®s' e rdakive proporiond of products b ov company  sells.

¥ Lober produch'v\'fﬂ index: a produd:iviB meobure that  compares yearly oubpub /inpul rakios.

* LPT = LPRc - [PR, = o produckivity rakio during, time period o interest
LFR + IPR,,=> lobor produtkiuiﬂ ratio Auying a Av.jimd bast  period.

X Wk is nor umeﬂ perforved in the most  efficient way possible, & Oim\ bW will consist o} :
4/ bwsic productive. work, confent, the theoretical mivimum  amownt o} wov W rellu,ireol to acomplish
o bask, where the amount of work s expressed s time.
Z/euess nonproduchive activities: the ettrd, § unawoidable pysical ¢ menbal  ackions parjormcd
by the worker that add novake o Hhe task, or facilitate  produttive
work, tonredt™ thak oloes  add  value.
“hree cagegories: . caused by poor oesign of product/ ervice
. camsed by incf/rofent methods, poor work,  Layoul, g interruypbions
5. camsed by the  human fador



¥ Exompls of eness nonpoductive  owekivities -
1/ poor design * produds dcsiamd with more paris than  necessary .
* prodmck Prouscra.ﬁcn (more  choi@s +han neco\eo\)
. fmwzml’ dcsian M&% = changes in (:oo\m%_, metnods, ¢ layour.
* waste of materials
* Qualiby swndards moe s’rﬁr\gx\\: i necessiry -
2/ inef].'c\w wmetheds: o F(mt layout that re%mw) eress  movemenk o} materials .
* workplag. Layout thal requires  euess motions.
 intffiient mebuods 4 waterial handbing.
¢ Wasted gpace by schup Gines, workers - waiting for work.
¢ freqpent  equipmenty broakidonns.
& the Wumon factor: « dusetecism 4 tardines.
* Workers 806(\!1'23'\9% wovkma slow
¢ inodequote tm;m%
o industriol  ocCidevts
* hoazardows makerials uw&mﬁ occupabional  sickmess .



2 —-MANUAL WORK

X Work  gystems  are cw&fwi into twee cateﬂar;w
Y Manuad work systems: consists of a  worker purforming baks withoul; the.aid o poered  toois, § wonally uses hand ol

Y Worker-mochive System - o worker operates  powired equipment.
Y Automaked work sistem: @ prowss s perfowed by o machine without the direct porticipation of a worker

¥The work acompished by a work systom is ot aways acted  upon the ok uait-

¥ In poduction te uprl  atters the frometry o a work party in Logstics the work, involves ’mmchrh'vg makuiol from o warchme b o
ustomen, in eV woll a sales  prosped i imnsformcd into a paqinﬂ cubtomer by a pusiosive Salesperson, in Kna»\ed5c Work. a dcsianc.r

e o poduct tonept § comverts ik info  specifications 4 mjinecrimg_ dmmnga

¥ Honwal w15 e mosk basic form_of work, engaging e human body to acomplish eome physical tosk withou an exfernal Gowte of powu-(hmd bols are often used
bib tpu._power to_cperale them derives. from e _sirength ¢ swnna of a worker) with o withou tools, the workr  mushuse physical enrgy b accomplish e

Fouk mv\a other  human fmalih'cs ke hand-eye  coordination g ymental eﬁoyt.

¥ Yo e two types of mental work:
Ypue mamal work:imokes only physical ¢ capabilitios with no  mackings, buols, or othur implemenls  amployed.
NPl 4 maleial hardling worko, s oakino dealer, o Hfie  worker Plind dotwmonts . vorkers wadmg fu/m’bwc
2/ manual. worKer\SM tools: a tool i a deice for mkimg okmﬁeb o Some obJeﬂ'(wkimg,aﬁm&ng,md obrlkwg)»
4 small Mﬁwﬁisop&raﬁdbj%ﬁrwj‘h&&dll o the haman wer. whon wig hand tools, a4, workhalder i
empoyed to prasp e work wait ¢ postion it Swrely amg prowssing.

WL o mackinist wsng o fle, asembly worker wing 4 srendiiver, & sudptol g & catung e

¥ monnal  tass W wnsist of o wort cyde  thak is repeated  with cme dzjrw o swilacly, § cadv el comesponds o the

pocsing o o work wut:



* ‘[f e work cycle 8 relabively  Short, 4 s a Wﬂk/ drﬂrcr_ ot 8imilm'{-,|1 Jrom one cyde bo
the next, it is repeetive, £ if it takes a wug time g is nab Gimilar, it s non repetetive.

¥toks can ke divided into work eements trak consist of logical, - groupings of wetions  performed.
by e  worker

¥ ngz bime (Tg): the gum o the work. eloment timos:
= T = ‘%7:& © kworks elewest ep, c # of works elements

¥it s importanl o desijw e wok ople to winwize Hu e required B perform it
¥ the adual bive taken for 4 gven manuok oyde i @ varable
¥ variability is ierent in an) repetelive.  human  ackivity ¢ itis mamfoted e ackiviy time.
X Reasony for Varakions in cyde bwe:
A dafferenies in  performance
2. variations v motion.

v diffrenes in coﬁuiﬁve altr bukes of wor kers
- vanokiony W methods.

= w

¥ Puformance : the pae of o worker db‘mé & bk,
¥ a8 PQ’J%VMMQ, iNCredss ; the time qf the work cycle  decreases -

X noiinal, pexformma‘- n pac 4 working thal can e mainkained 103 W proper toingd, weinge
workar ﬁmwﬁ\/\oub o Guft without diererons short-tem, or lDV\Sb?}(Wl/ offects o Hhe workers aﬂ-‘ﬂt



¥ 0 wok-suft ic wwally it bours
X whn o, wokw works a4 normal Pa‘{fmwm lewel, , ‘ﬂwl ot worl&vxﬁ of 10 % PUfWMM@,~

A normal fme: Yo fwy Amkpe o porform a tagl of A0 %

o Te: actwal tiwe

¥be wtial dwe 10 pofoos o wk gl = Te - T moeed b
W
* orkas ate wlowied periodit vt breaks beousse it has ko fourd ot oveall puluckiity is opecer it
brepk® are plovided,

¥ Allwane - the btime odded to the normal bime o adccownk /br breakts .

o Th: novmal time

* Gondard, tme: Toiy = To (1 + Apy) s slowane docder (decomat)

¥ Tueqular Work demenks: clements performed, with o /req/uawl nj less than onee  per a/dz, a0 accounted
f%w v the f%ﬂlm’ 641(11 time.
G To- o4 IWE
“'fr'ﬂd“
¥ Sandard. towrs: fhe worls aclually dccomplished by & worker ohmma a aven period.
Q¥ ¢ worlk unils
(? Rsw = Qﬂ;rc\

% |Worker Eﬁfidwﬂ’ l:k:f ' Wy, MU ey o‘f &w}t hours .
’d-cﬂia'w., § paformance loel can oo equal only when:
Do s worked 6 ety tonsstent Wi allowing, Jodfar
Yo entire work wole  nsts of wanal labor:



* Worker Pu(formma i had, bo ompue Do the anouk 0‘5 Yg  worked varied jfw
oy W o

e ol § wotar pofotwance i eduted whn waghine boie 5 incaded 0 e wple.

* Worker - Madine Supbon we o wort  workys opwk}no oz of mae picws ff powered e pment
G cxmples - ) comstiuttion worbar pordting) o baddve
Y g fukoq worke loo\ﬂjnj puts ab o maghing tool-
) o oew opw\b'mﬂ o roumﬂ wall -
1) & Surcouy u)»m() n personal compubes.
5 m IE. W.,MD AP o oeate o da&bm (ool -

* owered. Mochinary i wsx;nﬂmsm from hand tods b it§  pontrcd by a suce offur than
ouman, o onimel power ke dleddic, prewmawic, huydsoulic, 4 fess| (fm motors.
G ) potable power toolt> - portable Ay, sams, gl c M_ng,e ~ommars.
%) Mobile powered uipment; Clrnsportokion egpupmon ke tars, buses . trainy | plamss, .
C tonsportobe. § mobile dw;na operokion: tan wor  wder i own power
Uke comstiuckion, aﬁriuuhuak é
mater: al, lwdhvﬂ equipmant
Gronportable § stotionafy during) op. - eqpipment that ean lee transportel
b performs W a stokionasy locabion
3>$h>\biomﬂ1 ponored mocngs 6tow}ovw|1 while opemkimﬂ ¢ nok opcmtivxg, Power Sourte S du)fr(ci’q/'
Q ockine.  tools stutionary  pawer-driven madune -tk shaper 3 Jomus parts.
G offie oyipveal: pucsonal compulers , phokoicpers, fox mackings , elic
G othar mo\dnjnzn1 lilke, furraces, ash rcﬂisl;as, «Sm)'wg machines o .



# vt mathod, 1o M\g«« workes- whine aqstws S how o worKus? madAines e, e -

X go0d. work, ol,Ls.’Jw achieves : 1) dusign togienl, § ensy o opuate wonitols
) n owork sequnle ot allows wedar to complke a5 much ol

possible while macline i3 opuaiting .
Y Mnize  both  worker § mackine e bime
Y sfe bkl § maching for worky:

5) optiize e wusmber of workers § mashings.

* asthes clagsification wathoo 15 Hho el of whteabion reuired //04% workers.

¥ fuil g, obtonbion: worker must dloote {00% q} ther time to e operation.

4ma,-vﬁ bo ugle time mntlysc: 1) Systumsd in. which the wadine twe deperds on operator cntrol
o e vepdebive of wowrepelebive, § uoitpelelivC  Sitnakions
do W st if o vegular werk, tiple tnal i5 repeated .

4) s whore. e machine tine s cotmnt ¢ independent af
operator control, § worlk oyde is repetebive  only-

*if Yo i no overlap in work duments between workur § wacking tion
a Tt T g

> To = T UMrgga) + Toa (14 An) Ao rvhive alosance.

‘V’MAMﬂauAf fm =30 %
2 M0 =0=> worker s idle dmj machine  Cqole -

* when the eycle intudes o, comsbont  moching oyele  the woxkufaformmam wo
offect-



& etronal worle eloments - fuﬁorwml sequonbiolly
Vinteral work elamends - peefomed,  Simulbunsously

¥ when interval dements are prenk, we hawt 1o fird whdhor T or Sum ff workers inkenal
eluments  foke Loujen ¢ T+ wOVKIAS ot elemeint s
e o = Tow + Max (Tos, To) Tk - workees it ebumonnts
= Tat = Tw (1+8) + Max (w (1804, Ton Umm))
%’r— ﬁd-&MA‘X(%, 'M)
¥ Automaion the ’cechmtom b|1 whidy, o process i5 aaomPusl/wcl withoul hwman  asiStamnce
w»vxo W progmt inmmzhw tombined, with g, conkrol Bkttt vequine
Bt

* Semantomated, madhing fudwvw& 4, portion oftw work ke wdgr Prmm,
ol § o human twds b e madving for
ma;v\o\wrfmaw § be workes Wamm%
oyl

éw alomukal wadming - OFMK% {or o')c\fe)/w\d or\odb fé fime Lovxsex thow one
cbz,) with o I/wm attenkion or  periodil
aAre;Ahow with v{,&uw &nici
WA reqire one Of wefe  workers o be Frcbw-t to
momtor e operation , workers dond, ackively  participabe
i o eweph  for Moubtmwts mointenont, § to

3?('“6 o Mo,u, EJV



¥ to dedermine e nwmioer %( woders : ) oletermming total worklond o ke accomplished
* worklood * total  heg requjred o complete a, guen
amound, oj, worll o work waits.
a) divide the workiod by the awailoble e
« awaulable Fime * Y c& hows n the zoume,
period. anoiLable jrom Ohe  workaf

o WL weve Lad \
p 3 = o Q. o} work wks
WL Q,Tc ¢ Toc oydle fime [std hes

’F\& WL includsy M pourts pfodMde bu‘ e some worKer :
WL = J QT 8 el
g

ML oW #of workers /wovwfuhious
= — AT wealable time
AT

* e, Jockars mgjmhrg workkood ‘@ warker efficiency + workload varies . performance  does.

@ daffct e Yo outpul of b worke sugiom g nt be 4 good
@lwms ot phendmenon: a5 workers familiorty vt o Cask T time §

*w

% q%iblem\ YA = rdu@s  workiond
L1 = ingeases workood

o ol O graber than, 0 wereass gy i} wnits
e @ acﬂ\ fdr\S
= Q.l = th (4_%) o @y totod P"t(’
‘9 defeck voke

in order o jeb dosived quankiby.

= W= QTw

Euw (A-9)



% hualabiliby menswre of whiability defindas  proporbian, of tme  eqyipmenk i available
o fan, veobie o the Eme € cowd be wsd, or propckion i bme
eqipmank is vob m)fjim&«wwa

= A]_= H&\,A' *Hen * 6\1&%& kr';
e b - onailabiliby
AT+ owmilaple G-

% bkl me&'\v\g\ operabions, W wich work ks are Procamd in S(Ou,PS
% sup bime: Yo b Lest  orer cq/ukpww/\)c c)mmbw Ypoksten, fodes .
¥ time 15 (o dmvﬂ shup o no work wats  are produm\)#«&d'up corsumes avmilable Gme .

# | the wamber of Setups is known ,the  Soup  workiond is te sum o Slhip times for all babckeh.
aNL=@aﬂ¢)+g_‘('% ¢ Q, * wumber 0} paiche»
* oo * SUP bime

QTya * QT : funtime owailobility factor
= n (layT) (E5)) | _
@ rowAAueaj»tex qou }mﬂ\ n.

schup swailabilblby iy Gvw
Al ainilabo\ £

xng e number oj} &diﬂas i5 unknown, each Sysiem must be sdk up ok the bcommvg df its produckion fun
bt we doik Know kow many woackings Here will be, & we erpresd the lotal workiload for Stk time a
" émchm ¢ e # of macno.
= WL = Qlstd Tegp * W > unknown vorialde
Ew(']'q«)
= AT- Hmn A

= m=&L_=9/QMm$rMuPA
AT



* madune chwstor: o oolleckion o} 4 or more wacknss f”dﬁwvﬁv parts or producs  witn
idontical oycle tiwa 4 Sovied by one  uorker (loao\inﬂ/um\oadjlﬁg)«

* conditions of HC D Macking eyele i g relative. o e s porion o} e reqiing,
woders  aMenkian.
4 Maduve T is e Same ;o«m machunos .
2 machined Wdk o woker 2@ are close o edch o
4) woro rups of tae plank permit & worker o Servie wore
than o madune

¥ each machine operaked for 4 portion of botal eyde time () £ it reguives
‘se:n/ic;mg~ (T3) = wtal ode tme 0‘50\ modune 5 Te = Tm + T

¥ repositioning. tine (1) the time lost due to worker wolking from one macking ‘o
anoter. = To =TerTe 4 To= a(Ta D
S~—— —_— )
suvice Gime savice time o}
o§ one waching N wmadhings.
* o sipom 0 be balanedl = n (TexTy) = T ¢Ts
= n= TwmiTs o st be,mtzser b0 ety orkers or macned

Tee TS Witk gXperence le time .

¥+ aj} machings Wil ather e v rewnded down (nq) or up (n,) 4 we debermine
whih n to wse by cont.
> Core 1: Mg = MOX ink%ex <ny worker W hawe ide  bme 41?;"7;.,.+T5_
assuing 4 work. whiE - per whing o\miv\g eycde
= CF° (ng) = GLJ,CM (TwaATe) = Cpelnd: cosk per warc unit  § /pe

Ny - C, - labor cost vake $ /win
* Cu+ Cost yake per maching  $ frin



= Case 20 Ny = winwum i"teﬂu>m/ mackings will have dolle Fma ‘? —E—MCE”;)
= C,,c tney = CCu+ Cmnz)CTs*Tr)

z? the Sdecion %Vw or Ny is oased on whicier cat rsats i lower  Cp
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