UNIT-1 PBeocess Plavning § Process EnqinccPiTlfl]

Process ! Process can be defimed, o ﬁ/\.efme'ﬂ.,od, of
convertmg the raw  malepial imto finished br‘odﬂﬂf?

Plom“nl"ng . P Plumainq s an quw'é.j twe perform
before 'balq"n? action  plaw,

ng s d,ecfdiﬂ? v oudvonce
what o do, how 1o o it, wlhen o do it who hu to
do (t . )

Pkocess qummimxji Procecc blam'nivnﬂ is' alto krowin ag
mnufmfwfﬁﬂ b!anrnimﬂ or material broc.esging- For
mamufcu{-uﬂ‘w & produet, Hae reqw'r\ed Procecs meeds tp
be planned, Prococc plannimg  develops a detail blaur)\oJt
hmmqach;ffm? A product . An  efficrent op economical
blcmninﬁ leods Hae, Hrms (or‘gowé,ahb'rj tocwards s vccedd. i
¢ Process blcm'ninﬁ s defined ot the procesc of clﬁl&’mfnaﬁbn
of the mehuwod bj whuech a product 15t be

m«nufa,c{ured. economnlcaﬂ,y and, QH—QLHveLy.
blanmning cleterminer e moct ecomomical by,

berjvrming an operabon or an aci{-iw'%y.

el p"‘0ce$_g
ess of~

o A process blqmni'h? s vm)u"nlj comcerned. uuth,’
fDeﬁzrmfru'mﬂ the mmwufac’rum"rg |rocess , sequence of
olerahons | e,quj[)meni‘,‘l‘oofs ond labour r‘eclw‘r‘ed. for
bl producbom of @ component or q product.
Ao or Functions of Proces E'ngt'meri"n?,

The |rocess l’la"m)ih? or procesc e.'f\g"meriﬁy is f"““f‘m(‘h"m of
o{,etermi'n’gng e'xad‘ly how  a product will pe made . The
mportont functions of process e'nyr'“r)e.er\in? oue .




BN~y |
le To determine u”mi' foroduct or parl (v by wm'hu!{ac/umk
Cre. BG'L'{J"YIA] gl;:'/ecﬁvv) ond,  whiel, 'Ja.f’té ‘are 1o be }.)ur'chmad,

frOTD otAi'c‘"ClpA .
0. To determine the most  ecomomical meswfacturing process

1o be vsed
3, To determumne the sequence of
on each Cqmbo’m(m{‘s. .
4, Quomh‘-tv of work tv be locr:for‘mad”
6. Deleviled cpecificalion of The product to be maufactn
6. To prepare onabterial st for ol components of
br*ootur.i' o, to ;j—indou,t Hre, Howreced f’“om cwbuc by
we can purchase e raw materials.,
7+ To determine ,Gelecb or check the m/ou'lab/%y of'
&zuif;'me'n'f:s , Machine tools needed, to WLOJ’W:fach;-raoL

the product » |
8- —ro d,a'lwwu'na 'H/\,t, hnut Of’ ,OLIJO(,U‘ Y‘(’.Clu.lrf,o(: fbd,o

operakions to be performed

Hie ‘Job '

§. T gldtermine fhe frme chondaratiof foerfbrman
of the Job.

lo, FsHmate Hre coct 6f brodu@f‘l'orn before mamfﬂ(hm'mj
Stort o

Sleps in process ,’J'Onﬂ"hﬂ:

_ _:‘.5 the selection of a s\jks't‘emaﬁc anethod
or process by which the product js to ke mantfectwd,
650"‘0""—"50'“‘]- There are variowd steps jovolved. 1D process
}Dlo'd)‘nfng oud  the pr‘ocedw"c. PO differ 5"‘9L"Hj from
iY\AU6+V"j o l"ndusfmj.

Process  planmimg



1. Amalysis of the  prodvct o be manufactured aumd, Jts
5,99(’:!‘{{1\0‘1{7’ 0, .
This s the bm"mary step of process ]:o/awnf'ng cwbiet, specrfiet
e, obyecffvt Of an Or‘ga?‘)/‘ﬁa,hbf)cThc process I)Iaryn;‘n,y

begins auth H seling of objectives, e~ IHhat ayp organisation

wants to aclhievee |
2. lprovement of the specification

Al Hae specifications must be clear, If Hiese are
Confusmg or o complete , them Hhe  process engmeer protect
Haem
d. Malke or bw‘j de.ciston |
The product may comsist of wmwmber of parts or components.
The. process planmimg defermimes  what parfs are to be
mandfactuved 1w the factory and whak perfs are to be
purchat edl o
L. Selection of basc manufacturing process
Once the oleeision 1s token hegapoﬂfmﬁ ewhat bf’ﬁmw
be manufactured in The industry , the wext step Is to
prepare  a List of banc operation r*e:zuimd to procen each
Corrnbo‘ne,'n'fs Of Hae. proowet and we select Hia most
pracbeal ad ecomomical metiud .

5. Determme  the Sequence of o’)eﬁabbr)‘

Once, the best 'mamjachw'rﬂ process Is selected, the
Sequence of operation 1o be performed on each component
15 determimed
8. Prepare the list of raw malerals

Debormine  aduch raw malerial 1s wed ™ mh‘nﬂ ald
He compoments of the products and alio Hie number
of clunlh‘y B be produced, .




7. Selech'o*a’) Of W macl/u:aog 'i‘oo’ or Qqu_"bmenfs ) \

The solection of the correct equipment oF maelune

+ool s clos 5"1 related o Hhe selected  process of manufoctu,
FoHoLuz'n? factor must be comsidered while selech"n? 3
correct ecltu'f:'menfo el

1. Size amnd Shope of Hoe waorkprece

2. The tuwork wnoderial
3. The aecuracy and &

H, Quonhiy f'e?tu'rad,-

8. lmspection ahd quahhj control | |
To determime 1he si‘uﬂe, of jmspection and—alx‘o
Hee meed  of checking cud, qualﬁy control devices f?P
elifferend 6{‘a13u of manu{ncfw’fn?-

9. Labow Qazcu'mmenfs
‘ To determme the pinds of tobow ool e'miblogyecs
r‘ulujr‘e,d to do the Job and oslabelished o HR

ole partment )\ccnoL selection s
For recrwitmenf

10. Time Stondord
To deternune Hwe Hme stondards for performance of
Hae job and fraung the rate of poyments

1. Cost of production

Estimate the coct of production  even before tive
ananufa cfure  Startse

|2, Prepare the operakon sheet omd the rowte sheel
The operalion sheelt shou ev:zrﬂf’btl"nﬂ about the
operakor) e |.2. d.escm'f)ﬁ'on of obefou“iov) fybe, Ojc'a’naclm'?nevy

fools aud eclcu'])mef\t wed, , setup and oherokon trmer 5
deeol depth of cut efc .

ur'fnceﬁ%:lsmol r*eclﬁjmg( |



FQ,C'h)r‘.s aﬁech'ng process ‘j'uﬂm,&ly‘ B

There are Vourip g duclbrs affaﬁnj the br‘ocess }Dla*m)my

L. size ond ﬁjbe’ of row mnateriols

Procese plamwmj starte wett The selection of rauwt mabzma[
The row moleriol oy be awvailoble v anorbet in
e form  of Caxh!;qﬂ y forgfny sy bar stock. (round bar,
square bor he%a,(]@m bar ), Sheet metal ote.
lowproper selection of anateriel may Pesult 12> ¢

a) Nasfaﬂ& of aderial iwcreaseol scrop

b) Iwcreareol onaterial kanoucm] cost

c) Iwcreased dool cost |

d') ,'a')cr‘myed, }Jr‘ocesg i‘lm’)é’- o

2. PI"OCeSSrnﬂ MeHuod, *

The brocess b}j udiie b loroducf I ‘imaola Liay .o
direct impact on  The process P’ﬂ“mmﬂ becaure
VourodkTon of procecs waill \/o,ry Hae +j49g, ojﬁ.macbu'»ne ::
tool , equib'men’rs , prodvetion Hone, brodudton cost g
type of lobowr r‘eqtumo(, amd alto tle czunichjcmd i
5w’3°ace fmmsl/\ of Components . i
3. Clwice of blant lafjou.t . | :

NS o!,cc:‘olénﬂ the sequencs of operatons a
broper plout laﬁocd s 1o be token - All smaclume
Qs w""w«gtd, accordnnj o the -~ sequemce of Obf’fﬂhf?b
S50 Hut, Svecescive operabons e carried. oul |
on adjqcmt achine 5 o wunimize +he oLeLay

and, tue l,ba-n,d,’l'ﬂ.? cost o




4, Capacities Of amacline tools ¢ | 1\

The dimensional lionitodions of a machine or
e‘? whment qu, Haoir capacifies Sbhould be coaﬂ"d@fffla
Such ot lathe wmace 8ize , Shape Size Ca*’af""j of

press , Cabaco'kj of- ]‘Lu-nq,ce, etc.
5. Svr‘fuce 3‘1"20!‘5‘«) ad, QCCLU‘a_cj "‘Q?w'rv_d,,'

The e of amaclumes, tools, ananufacturing progess
Selected ayll V‘a_rj et A Surjme ff'aofslqeol Pﬂqmﬁmen’k—
When  rough strface (5 sufficrent s'mf,le boint
Cuﬂ'f?‘ﬂ ool is wsed bub when smwoth, swface
fisush s requred uwlbipomt cwtﬁ'nj tool etnd

COS‘Hj operotions suchh ax bLO"DiTL(] ’ l/ulbbl"ny and
Suberﬁ'wshifnﬂ are cooried out.

6 Qw"?‘f"*j o be 'meuchht.rf;ﬂ.'
- INbhen O!r)lj fecu parts ave to be mﬂmaf‘t?w*ured

we camnobt wvse the processey i'nvolvfng-mr-g,
setups cosHj tools  amol spacial purpose machumes.
But wWhen Hae prodvebhorn o ow large_. scole, we
Setup spacial maclumes and shacial fpp)s.,

7. :De.l-'verj date of compowents and product.



Pre - r‘eqwé.s"t% Of‘ brocess blomfni-nﬂi

The followting 1oformakion 15 wecessary for process
plom'nimﬂ ‘

| Horkimg dmuu‘nﬂ 'of components of Hie produet
along with, —the Wqucﬂr:'mﬂ shecificatipns for
Hre J‘{m"sm& barts. |

2. Ass e'mblj chvcuLu’ny Sl/»ouu‘fny Hae posiHon of

o.ssemblies

3, Part st of all the compovent of Hie product,

L. Awmual owtpat of the prodvet.
5. No. of cowmpowent of each wnt,
8. Material of oll compoments *
7. Equipments wwl tool oot
. Ccdﬁmj Huid, wsed: 1 I’fa’)dusfr'y.
9. Ca,hz/n?ues of e:cLbav'mi, 'meouurfng ijbﬁ of
fool s .
10, Dato OV netal cvd:b"nﬂ condi%‘o%,koloblnﬂ
oud.  setup Homeg v
I}, 5 tandord owadloble stock gize .
| & lfugl,\,l.j tportont to aabke a cle i led,

!

informobion of |art drawi’n‘?r and job s/;»ec:fr'cm‘vbhsi
of each componemts of product before starting |

tHae procest de.u'g?) .



Moke or Buy degsion

k.
Most O]( Hre comparuesr Qe not [:mc[ucf'ng aﬂ, t"’%

baf‘f's Oj‘ Hne br‘oo’zUC'tL, 'f‘b.,e,:_/ uguﬂﬂj 'DUJ‘CLul,m Some
bourts J‘r'a'm e ouksiole Suppler cund some of tae

Components tue produce im%erna%je' (2.e. The
anake - or- buy desion 1s the action of de-cfdfmj
betueen mamufachw'm? o ffe'n)s im{wﬂn@% ound,
J'Dt.z,j,‘q,.,/3 it jrom exderrol Sujofaln'er‘s),

Tke oecision OJC mate or bLLj _d/ebemdx ULIDom Hoe
:fU”OuJJ‘mﬂ : '

[« Volwmne thw'd, :

Ihen O'DJ:I fact twuts are r'u}p_u'r’@o[ }-if-
may be anore ecomomical o burfhase them
from outside Supplier, beeawie when wve weed few
ciwbm‘h'*j of prodvct a 'owgeo broduetion sefu{o

|‘S r\equjned, UJJ’U‘CLI /S ‘3'70{- QCO"Do?m'cOL“j, ,

2. £ conomucal. Adm’amkn_?a (Cost comsideration) t
The decicion of make of bouj dle pends
o the C€om porision betweer ferown cost (brice
charged by the verndor) 3 an e bimadve wnbrown
Cosfl( Cost of mb'fnj broduvet i j'“éfbfjj)'lf
there 15 "763“9 ible defferemee  behueen the fuw

costs, tie I tenn Showld, be puwrelroted alto eompare
the troanshportbohon cost omd f%ve'a)‘fur*j eost.,



%, hife  of the product : ‘
\{ e CILLm)Hfj of broduet 1s less ound h'j'e of
proovet s owerage Fhen  axe s howld bu,y e
product from ouwlgrle  roafter Haow v nufactured
FN< \‘OLG. Haew fan‘o ”*j ' ' .
A Quality  Comsiderakion | |
Compare e qualily of Pweleg ed item omd
Hne quLUf:/ ol Hae cown/acu/\jv. eould towe celieved,
utdaem 4, co‘m}wwuj made 1t own . | f Huere is mo
Very wnuc b varabon 1o the CZLwLU‘fy , Hhwew 2sthen
Wwe comn omalke o bct.y tie, pro olvet .

50 DQRV‘QE, of' ’Dr"od,u(_h'oa_) Sfab)dar‘ob‘s

atioy, |

ANy LT oy ".:-;‘,;.'

Yeeemitin:
For e bpredvets  wdach  are fu'gl«bj Stonodardized
ool fo0rm 6/chiab¥y of Sowme 'i'nduch\j (ﬁy - Serew,

nuts , bolfs, twather ete), thendite showld purchared
Haer

6. Degree o;f‘ MU fubchwinq Shec f'a.,b"za.}v'or):

Certaim  process requwre cosHy r‘ese;.ar\clf\ ouno|
ANy Y Lary o oeveloped <% adoition e engive
pploonts  aurd, eq wihments  agure e cc,crmy for flee
qﬂanufuchuﬂc ol Jhese ) teang bj Sheeialrsed. broceuy.

5|UC h Joars SI’LOLLI.d be /JCU‘C lq < eof fnofh) e S/Jf’u'a,(,'u
Indvetries « For examble ar  auwdomohle  ivduch
mey b“"j tyres from rupper )'wd,usfry )y Cranks l/uqf-fa



biston, carburators, spark blu?, ball bearfm,ﬂ' ef&
KX E'me.lf‘ae'zncy -

Af the Hame, of efmer‘gemr—j 60me bamﬁs moy be w‘ﬂe'nﬂj
Pequired them we showld buy the product from outside
ratirer tham mamufucwed 1y the jac'forj.

8. Seasonal Yariahom .

Seasonal Variabion 1 demand are comwmen 1o

ndustries , (€q. imdustriet monufacterng feeseess foms,
r‘efrigcraior's , umbrellas, rain coods , sweaters, €oolevs ete).

For svch industries at e +Hawe of piak demond,, 1t is

More  ecowowical to purchase  extra Ca}oaffﬁ’f'om o ther
1 noustries o

9. Qe'llo.bi’i'l‘:f of supplier 3§
i the Supbliers for the compowent parts are 2wt

reliable  then it showld be wmawnufactwre these ports I
e jcu:forj  becawe It stop the  production hime.

Plant Cabacijjﬁ

Plant  capacity is the rate of outbut of a plant. 2e.
Hie 2nosymwm  wumber of products are manufactired,
7 o givem trme ( per year, per Month or pen d,a_g).
Plomt co:ba.ciwly s alio Kkrown ot production chacifj.
It is aleo defrmed ai the volume or DUIber ofwu'TLs
Hrat camn be 'ama'nufucﬁtfed- dw"i’ng o given period .

Plant  copacity 15 expressed 1M terms of “available

hows " per daj 1 ey week, per montt,



For example — : B

(D In steel 3nd,us+ry the owlput com be  expressed o termy
of towwes of steel per d“‘ji werks or ot ,

(2) The copacily of Hhe trgctor manufachuring mdustry may

be expressed. In terms o Duwmber Of tractors manufactued
per Month- op per | ear,

ln case of simgle  product plants, the output con be
expressed M termg of wwmber of wvk produced In a

31‘*/‘677 tme v in cace of ™ulti product Plant { A+ ardmobile
combw«j manufactured. cowr , frveks etc), the plont

capecity wull be exprested [ forme of amrnuol Sole
v term of rupees.

{
Bu)t , oW O d'a'j plant Cocbaci')l-(;, 's expressed, l’r)

terme  of "available hows " per day, per aLeet. , per mrumthiete.

For power plant capacity it is mecessary to wndorstand
two factors - '
l. Plant 'e]‘ft'cfemcy factor 2. serap factor

1. Plant efﬁc:'enc_tf factor [utilization cabacify ¢ A portion
of the avodlable lwours cammot be used. becouse of

she dujx’ng de/ayﬁ y naclune breskdoun, fpreventive
anountenance efce So plant copaciby i defrmed as Hae
Fotio of u efud, productive +Hme {o tohal cuor‘kt"nj»
tHo& . (rawge 0:5h 0:95)

2. Scrop factor | In ony production some obefective or
bod-  products are produced . Therefore, cdule comsiderahon
Hre plant cabaa't‘y scrap factorn muat be foken 1mto

comsiderakiyy, o 14 is Oefined ai fue rato of muwby Of
Scroped (defective) waits fo fhe dotal auumber of iz



broduchidw Serap faclors anay vary frovn /i {o 16%

Faclors  agfeeling plawt cn])rr.(‘.l"ltl : |

4« %.ehnolnﬂa'ml. Re‘qm'wmr"ul.g "
% I conotraint
mf, i*n}m.l, Q. ‘;()ult‘h ,",N/)[)I.:/, rewt

The  importa
malenaly ale.
3. Imvestwent cost
4, Mo bal c?r\'.\Jdc‘l't'n-n‘:
5. Resowreer of organibalion
6. Gt.u\"ﬂi“a)"n)t'.\\)/» pnh'r.y.

o r onula. lo* cadeulale  Pplond d‘:(ll.)a(ﬁ‘hj,

w2 aJi'cj
, anachyne X Maelive, Capaeify X i
Rroduction (Mo of br‘ndUC'U 2 '\_J_r_’_?_[_.‘ B : ,(lmur'd)’ J" € opaoly

Sloncard.  eycle time (low )

—

—

Mac lu»e calmci‘/}j ancams ot mpch Lime wee comn

ron Hae m/e stameland. "7‘_/"“'- Crne, = (e Gaken to

'TUC{UC@ a. ].'n‘nduc'{- fi‘r)'n) o anacelune .

Maclune Caba;::iﬁj
e

Maclune capa ci/y )6
ol o anaclune can [pro due e.
an e thod C>jOI>c:‘a}"v'om Ry 9"\“‘-“)' cugcn:be time . @,Uy .

"PJ‘OS f.D Ob Lour o as 'ar)(lclm af oOJ‘,)od fro'm

mm,?c'me'nf‘
a anachme o Jrossible and, «ilize -IL:,e.-m.achimfullyo

Morelune ca/;aci/y dapones tpon sy factors &
1. C‘jclc. Hane 4 c‘jclc. diane 16 {he EHone chllimd !
cninuhts] second. to complete  owne job.

Cycle fime = Proparalion time A lrm‘gpedrc'm fime ,

9+ Available {rme ¢ dofal, time D one day or 1w one Shnfe
3. Man cffieicnc Clvma'nuab or ¢ewnt oudomatic 50-857,
fully oudemolti’c amfe = 90-100.)

de,f:"md. asy the aaxemeon owl pud

by ]mr;f D rwuf'n\? a .g}:oecr'ﬁal




| Machine Cabacihj . Available time X efficiency of fypet of mack,
) Cgcle. Home

e R eI

ap—

Process E’Aﬁgimeerimﬂg ln [Dr‘ocess e’ngimeeﬁfnﬂ ukesfud;j
oboout Hwe cooNergion of reuw moderal, infto fiorshed,
broduct bgj apbling ifferent ma'anufuchm'nﬂ processs I
brocess Gngfﬂeﬂ'“"ﬂg we  determume The rocess bj whuel,
@ produet Vs to be moanwfactured, ecomoms cally curthin
Hhe Lm/ Of des;‘gm Sf)ec!“f'\CGHOV)‘ I bagi'a')s‘ MT) ,jf‘o\dutf
olesign 1s completed, .

Function of process emglmeemmﬂ .
/\:Her‘ qe H’l'n(j Hae - oLesngm of frroolue b fmm the demgn
department we howe to decrole -

i) The baarc mmufacfwv'm? process

P Se,ciwemce. of o perokion

i), Equpments oud toole are required

). Imgpection .sfage.sCTes{w"»n? tte fimal bf‘oducﬂ.

PART PRINT ANALYSIS |
When wre 'mamufuchu”wl. ony bﬂodﬂchﬁme broces< E»Tigr"neer |
take the impud from the design department im the form
of drauwung cumd other informmation (Monafafurimg) fike |
dimencion , shwpe, S12e, anoterial etc «Adetu) 5111017 of |
part drawings for the manufacturmg of the part i |
colled. ox port privt omolyrfs.

Iy part print anolyss it give a dletail faformaber
obout Hae froished, chape , dimengion ol Size of fhe part,
e materals weedas , the tolerances  allowed £ the o,
of barts reg wred m the fimol froducts
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cheristics of cwork P!

Es’fabh'shjng the 8eme:‘aL chara

part print ama.bjsr's o
1- The 3ener'aL d,e,sc,r‘ijoh'ovn Of Hare bw"{ .

When o pr‘oduaf s

paﬁs are reclcu'r‘eci s SO QU

wmmu:fmchued; Hury oeveral
elear oLY‘au&mg of @ss e*rnbfy

description of wwber of bort,
ad  sub assembly are provided «
2. The. qemer'al.. conﬁguro.b'on ofﬂu‘i bCU“lLi To avoid CUL-L/
WéUWSf&?ﬂdxm iy the ba,r't' 5128, o(,fu,u. cLl"a,u_i.’.'ﬂﬁqf
assenbly and sub assembly barts with poroper dn'@e'nsim
(scale) s shape and size are gVe celich help the proceu
engimeer dwrimg mmufacfurr*ng.me Scale acuud gewer
configuration are present im title block
%. The material [rom cubicl, Hie part is anade S A detodl
in formation are given veqardinyg the wmaterial from
which the part ave to be amoade . Material 8pecification
ore given im Hre Hitle block e
4, Type of operation i< to performed, o Apter the selechon
of material, process e'ngimeer‘ de termine the tybe of
operudion Gre tb be beformed HY) cmf,‘-n?,forg,‘ﬂ?,wuctmsyek
5. Testimg & 1mpro V"ﬂ? the design 2 Proper ﬁ’shhg i conducted
and, 1] oy j‘a"“”c {lakes place s Hwwn changt or imp»mre

e olesign asol precorded all The mformalion .



Fuonctional Sur‘jace.s of The Nt‘)hkbie,ce%‘
The surfaces (ither ci T
\ circulowr, N : ,
vwst be “dxev*é:bbéd' o t:wa:, , r‘a‘cm"?SW’ﬁaf ete) wuich
‘ ' " tworkpiece, e
o Man xd ‘ '
CS’ ‘ﬁt Uing ore' kiown as Hae o e
co-?{j' ﬁ/\a workpriece to be wach 1WCHOMQL scrfacess
4 Lo ne Giﬂd‘
_ BIEASKE ,f"'nfSlAed‘ vna;cLu‘meo(, ‘Su"fl:lc‘e TLL COTO/DCU"G,
° ¢ aeo,s WL‘/'CH

WS-& be, r‘n’LQC[—q‘T) Qd
oue ) 0‘-(‘.3) b .
H’\I‘ee. ma_g,or\ U_}_ayg . f_(e,ol: fT‘Om H'LC IOQJ‘{- br\mfs ,z)

) ‘Som‘ace Fimish, : The standards for surface finist, 8
Hew sﬂmbols are 5I/LOUJ'K): on Hwe pr*oobuaf drw.w}r?g
e very USQ{"‘LL Yo Hre process e’nﬂimeer )

d&fﬂ% lmﬂﬁ wu/d‘(—h SW‘faJéﬁ must be. 'a’naclu"ar)ed.f

b) Basic G‘!e,ofme‘ﬁj‘: Th,e mmqabu'fru'mﬂ s 1 2
b\j Hre batic shape of Hwe ports A particubar
ol,egree, Oj‘ \"OUJA,CL%’MSQ, Squahe,a?es!, f”
or ofher specific deccr ptions of shape el 1M

recogm i 2ing aclumed surfaces e
¢) Toleroantds ' Tolerance ndicode Hat FnargIn of

error Hialk con be. 'Eo!erahd I 2 mﬂmufuchm‘nj_g
sl conb&idereds Q3 He oacceptable port.
Nakwe of work to be }oef"fnrmed;:

The description of Y Job wswelly detersnimes the
nokwe of work e N odwre. of wworé bo be, berfm;~mg¢

on evcamiﬂaﬁbn of Hre P it }Jm'ni- jeads
o be b erjvrrne,d‘ The
/)Ql"fvb"h)f_d

olnecs s bd"audfsm

aneons
1p e nature of (Lo ke
Se,?ucn(.f, of Q})crahb'r)@ thal must be
on The woy Fhiece {o ID:"oduCt‘- Tlve laarf (o iTLS
prind éﬁec,‘f,‘(,aﬁ'ons The ¢ hovaeteriches of e
o rktp rece aﬁfcf eco o™y of brodvebom o



Fistis himg & 1lentifying Operalions ! |
riﬂisl-u'?"\ﬂ operations e e,  roeess e thal oJ¢ apblied, 1o%

Hae workprace at the enol o @ manufoclwing Jorocess.
operalions imvolve [0l Lu"ny, gr'i"ndi'ng ele urhieh

Hie surface rocugluess, e liminal wl*i'r)U’i'nﬂ, ang,
o en hance ( improve) The

ji'nicb; to

Fiangl u‘*'n\q
Nredved
auy projection Y order
Swace  tesxtwre and  provide a better Sarface

Hae work S(U‘fuce A

Debending o e workpitce ourd. yeomc‘h“v;
kimos of sw"ﬁuﬁ fimishimg operations - are a[;[)/fed suchag o=

vouriouk

ls Polisl«im.g . Mcd:wxg swrface $woo th e

2. Gu‘i'aodifnﬂ ¢ Girimdimng lelps to remove ouvy l'r'r‘e,gulan'h'a
i the workpiece surface, svch @8 romoving O molob'"nﬂ
]ol"‘nto

3. Bwder Coai‘l"ngﬁ To make Hae wuworkpiece olurable §
give Huick coodimng .
4, Plantimg « The finish
tybe of metul onto Hhe cwface of
5. Amodizing ¢ It 1s the procese of addf'ng an outer
Coa,H'mg (loyer) o® He workpiece wildch protect it
from cor-r-os:b'naElcho]y tic  processdd ave befmu,j
vsed anmd  add a harod oxide layen to tha workprece.
6. Acd Pickhng s Thes ﬁ"m'slu"n? process 1's ualere,
kprece (SLU’jucc. cue removed

ifng procec< r‘('qufr\«;g, OLdOLi"nyq

e, tworkprece

irrequloriias oM Hie wtor
o

bfj USiixg GoMe iybc of a

{rom a, e fal zum“L")rece.

crel , as when ﬁe'movi'n? Scalg



_ Cateqories of Fimishes

The fimisher cam be  broken dowsy ot Huee dxfﬁmm*f
cahagorlu based, om athad s I>am? dooe, v Hue cwiorkpicees
71e Revmowe, ™Material |

Laser engmwmy, var'nobmg, f%l:sknj

le @ 30001, example of Hus cw.!uyomu.

2. Add M™oderial 4 Pomer c,oodvn? ) P/OT){”‘I'n? e anodru'r\j
CuOLLLoL foll wioler vas CaJ—e,?

. Al{'el“ the Sctr{wce J P;cknll'nﬁ are ﬁDISW’hj brocedes: Heal
moLLLoL f"TL I Ha's Cod—egoT‘j

There are Ty benefits of Sw’facf*ng ]Lf'«nisLu'my ‘«—

e |1 lon prove the prodvet appearance -

It qives e produet long 1ife-

lenprove recictance. to corrosion, chenucal resistance.
lmcreaits the sﬁ”mgﬁ\ of mw&em'alc(ﬂechbplah'mfj
Maket 11 eatier to cq)])Iy Podrﬂ/ Coodf'ng ¢

Re.doces friction

e Namprove reciclonce to wear

e E(’T)LOW' defCC/C ';3') '”u_' gul’fnce 0

L]

L]

o

Dimensional Analysis

Dimnesional, omalﬂu‘s is alto Fnown at faetor-label wethod or
oot -factor mettiod - It 1s @ mettwod o comvert ome system
of “unit Into awother. To convert from owe unit to anoheer,
we wwke we of comversion factor, waldel 1s @ Murerical
qumdn’tj Haok we can woultiply or devide to ttie womber or
qun-ni:'!y tof we wamt to comvert.

for C‘Lu'mf)lﬂ - Comvert 542 amelern Mo €M,

T U, = T Uy whe M - numencal, W= wt,

o L 52X 00,
W;‘—&a:}!—-é'nl' 1 = 920¢em i




—ry-b% of dimensions -,
e Dimension 15 @ oumerical valuwe wddch s gxpressed. t"a')l' A
apbropri ate wnit [or e, caguremment ond wed olefine
e szt ol the objcet s locabion , orienlation oF other

CJeomc.h* e chamchﬂriéh‘cé of a part e
It s 'mai'nbj used to Frodt Hae obyccl- cize,
parts and. diameter of the biole eto.
o Dimnension & j—allz intp two ”Ubﬁs -

—5ize dimensions od
— |ocation dimmemsiord .

e aME of

o Size. dimemnsiont ore wed to provide the o eosurements for
-l—-L,Le. Si-;,e, ()'f' CO‘IT)IDDWC‘J)'}" p!“ objﬁCfS -51'26. dj"rf)g'nsiozﬂ e
cleawrly onarted 0T the draulmg

e Locabion dimemsions areé wed to Jocate Hae position oo

compoment and objects.

Choun ﬂ)imemsiomim?
It Hus J—gbe of d.ime'lf)sio'ni"ng Hae dimenvion lineg are
arrcuxged. m a 6+raj9hk lime . Eacl cection o re diznensional

clomne ond oll diwnengion lime are along same line action .
Poraltel :Dime,mionfm?
kh Hu's "HPG of dimnesiovung oll Hie dimention |mes are

oraws  from oL COTOTIOD base lime . 1o tus tybe of -
&mm&ns,'oﬂ}n? lime are porallel to each othier 50 it (s
called,  parallel dimnengioning.
Dimensional Awalysis
Dimensional  amnolyis s concernied anfh, e ioterpretution
of differedt  dimensional qualities like Hadner, stratghnedt,
co'{)ce,-m‘ric:'ﬁ/ etc demand by e prodvct from the part
priot so thbt am acceplable prodyct Shouldd be mam}fachu'u{.



Tybes of dimentiont =

There are hwo types of dimneantiond
e Lymear or Coordimale Diwemnsion
0 P\ﬂgtd,ar* Diwnension

Limear or Coordimale Drmekion

‘A hwnear dimension weasurey the leﬁ]llf\ oj'q.h"ne or 1"1’;3 distance
betueen two porole or elesnents . o

e lde can place  hntor dimensiont wuth +Hhe coordimale or
distamce bekueed) huo pormts .

A\mgulaw Dimenkion

e Am  angalor dimengion mtaswre angle of e line , Hhe sweep
oungle of an arc or the angle. behueen huo or more imes

or Poimfs. |
e e camn Place o'ngulal‘ dimnension by sf:ecff-viva the cm?/e

betuween +tuo poiwts.
Meu.mrmg Hae ge,o-meiu«j of the form \
The differend  geowetry of the formmeeded to be measered
i order to wnake Q}garfv,cf part ag Jer /Darf' forint requfrmrnf
are. at follows § | |
o Flatines
2.« Pourallelism
3+ stroughtmen
L. Ar"rlgu,hlriﬁ/
5¢ Roundney |
ls Flatness

. Flatnew Is defimed o the permiscible surface deviation from
plant
2. .Parallelts m
o Parullelism™ s the condition whuelh extsts when fup or more

Planet or strargt liﬂe}.@%bﬂﬂd in The same d“"fcf?‘cm oungl
are.  equidistamtb at all, ponts,




3e Sf'r‘q,‘gtmesg
S‘h‘g{gldm)e&s &nay apply to elthe am QXS Centre lime) orasw. A6
ottwer Hhamn a plone « When thae s-rrm‘yhfncss nolalion on the port
brint 1s apblied to a» cods, as (n Hae case of Fhe €onéy
Hie axis mwst lie within a cylinder , 003 diameter,

L. Amgularity

A\'zngt.l,tarh‘-j 1s the toleramce apphed to confrol Hie angle aj—

whach o, ime  op swface wwt lig 17 relafion to @

qiven datwm . The ferm cmgu/o.rihj applies omfj to obligue
Omglﬁ& ®

| Amatw;-}j oleramnce Moy be expressed i o utags )

'by a ciFCLtmePe%’)HCLl 1olera»ce and.

by a f]ﬁomeh‘fﬂ tolerance o

5. Rovndmness
The tferm roundmet  iwnplies @ comndifion 1w which, all pornts
o} a swface ere eqw'disfam'é‘ from ‘the point or aws
about wrhich Huey are cje,ar)er‘aied,a

Baseline

Baseliner is a lime om the part prmt uduch Lelp to relate
Hae Ew]‘ace.s of the part 1 such a way Hoat f‘ollera'a’)ce,& 4

toleromce buifd,uPS cam be adequm’y contro Hed.,
A bagelime. wmay be compared. o the  dabum uged

'measwint] 9e.ome-!ry of form .kKhen divoensions are
relateo. tp a commmon batelime or dahm)) 1t be.comes

possible. to mamtain a higher degr‘ee of control over
‘Hae, Luor}’-43 jece ,



p,‘pecﬁon of 5]9€cl.]['fic ﬂ)imewsTbT)S

The blaeing of a» ormowhead at facl, end of a dimension
lime cmly imdicakes Hat Hae clistunce betuwcen ﬁuasurf-ac;;
(s tae sawme r‘egardiw wluch divectiom Cllmng te dimengion
lime 1His meatwed: It odov wot indicate whict, surface is
contfrol surface o Thus L’-moulf_dg& is meccertary to select g
proper swrfact  imeach step of Proced amd o Shecific directip,
of the dimexntion is to be dope. I oren to reduce Hie
tolerance and. produce, o port wilin 1ts specification,

_’aem,'zoce A\‘a’)ab.’s IS

Tolerance amalh;&is i5 aleo bnown ag vari/ahonal a'nal:d&fs Is the

lrocest  of defermiming lhow smuch a'mamuj-achmai broduets

Compoments cam vary in ther dimensiond awnd geometry (1D
orhbr words taemr 'l‘blerancegj and still work 'ﬁ)geﬁmcr at per
Nequiresent.,

Two part can wever be produced . exactly o Lite even wnder

the wmost closely cownfrolled comdifion Huu q slighly c:lmv‘ge,
I dimension o workbrece to workpiece will aluays be.

found, Hais condifion js bnown as workpiece Verinkide,

Causes of Workpiece Variakion

e The wackmes wlach perform the operationt onthe workpien
may hawve 1mherent h’)Qccur'acJ buwilt imto tHaewn.

e The tools " useol om Mg ~»macluwes oure s ubyect to wear,
cl«ibpl’ma ,br*eakmj and difference created due to
y\ggmch'ﬂﬂa leads o var'ahion.

o ']'[:‘e. ma.nuch{ur,'ﬂ? 'l”["cltmque! LLL‘I !l?fﬂf. i the bm(,e,u oue

subject to variation liLe. seods casted product oy vary
1 gomp'oSiﬁon or shape from piece to place.



* The Wumam olemenl cow ' bul 3Nau'|»j lo cworkprect varah

Errors o reading macling setlings or rmability of the

operntor o amake loject sellimgss

e \Workpicee varodion olso may be caused by e haniet

Terms used 19 workpiece dimensions
Nominal size s [t 7is the size of a part specified i the,
dr‘mui'ng as o wnatter of comvewience

Batic Size . 1t is the size of a part fo uuch all 1imifs

of variahon (ie tolerances) are applied to arrive affr'md
d.&nemSloanLg o} the mw{'fnq b arts e The swominal or batic
51728 05’ OI‘PCU‘F [s o]“i'eno tHe same.
Nlom.nce ¢l ie tHae d,[j remce  betueen Hie basic
dimensiont o} the wmoahng. barts. The allowance "4 e

positive or meﬂaﬁm . Wien the 5 haft Lize Is less Hlan
lole 5128, s ‘{Tl/LG’n' tHre allo wa#sed is |.')o$iH\/‘ﬁ a'ﬂd

e |
1S 3rcahzr Hian hole st

st Hae shoft 61ze

Hae ollowomee 16 mcﬁaﬁm"
1L is tue differewce between tre upper

28, ,'H«Lcr)

Tole ramece

|swu b ond lower liznit awnol lower | i # of a

dimemsion « Im o Hier wiords, it isthe masdmuwn permissible

Vofq'ali‘o-n In @ d_("iﬂe'nsfon.-”u? toleramce 'm.(uJ &;e'

u_w'loJ‘UaL o hilateral .

it ¢ Linuts ave e extrTeme })e»m:'ssib’e- disnmeigivns

o] o laaf‘fv
Types of foleronce
A tolerance cam be, emlzrcr.sed. 1ot m_m/( s —
[y

. Unilatenl Toleramee
2., B/lateol Tolerance



Aol
3
o A umilaterak  toleramce

d2 ome I which He total ollowable
¢ barie size Is 1m onE d,éV‘ec‘qurl)\onlJ-]“z
but not both, o

i wluch the allowable yariahon

variokion from th
may be either plus or PuUnNuL

. A bilmkmf toleramce Is ome
from  the botic size fs im bolle plu and minus direction.

Tolerance Stacks
.« A\ tolerance stack oceurs when accepted foleance om
jodivioual dimensions combime in such a way' ag +o creake

o unacceptable vauriation i an over-all di-mentioval

relabionship .

o Wheny extremt
conostion 1s ¢ alled a hwi b stocke

o Toberance stacks con be oloviclecl imﬂo‘ two basic c.akegon'uf,
— Design toleramce stacks and - r

|

,QQ,PWJ.SSible» toleramces combine 5 the

Procest toleramee stacks

o A\ des:'g-a') folerance stack i.s’mne, H/uxfyr's creﬁﬂby the
prooly ct desigmer amnd 15 found oD Hae' porf priwte When
o design doleramce stock occWsy i should be eliminated

ot ol poscible becawse it con affect badly the
fuﬂch'or)i'nrj of the port or wemb//-
A process toleronce stack. 1’s a resut of fm[nm]om'bmfﬁ'“h\?.

It occurs when the baric princibles of procest planning
are nwot observed o The presult 16 that o rfau.u—y Parh’)mj
be productd even Though 3o tolerance stuck condifion

is apparest jrom The part prot.



Workpiece Covtrol y
The. workprece must be produced  uuflum Fhe toleramce shown

e ,qu"f' br\i'a’)‘i‘ omol ‘o snoun Fod P |
P mUﬁ'l' be COFY‘EC'HY posi'b'o'ne,ci quMIE UJ.OFLIS bugz?

ot Pr‘im‘f' tolerances,
oM
Hwe  workpia e
dove Hus fhe variation: of dimemsions o the workprece is
djnecHy mlafzﬂd to the Varl'a‘Ho-n }'i'D Luor‘lzbfece. PO-S"'HO'?") amd
variow tecluuque vsed awd apblied by a process eiﬂgmffr"tv
limts varabion o workpiece positioning s reffered s work-
biece. control.

Several theoris and techuiquer wed by the proceu engincer
to wamtumn  workpiece control are

i Eq,uih‘brfum Theoriex

2. Comneept- of location

2« Guwometric contryl
L, Diwensionol covtrol
5. Mechanical conirgl,

Eq_ui“briuw) Theories

* To obtuin tHie objectives of workpiece control, a state of
equilibrivm  exist. Equilibrivm cam be deserbed ast a
balonce of the forees applied o object. The objectis
okt rest whem 1 eq(.u‘h'[:rim.

e Tww tyber of equ:’l:‘br{um are Mece ssouy

- Linear and
= Eot‘qf{of)al. o

e The |roceit engineel‘ accomjah‘sheg equifibm'um by tHae,
blaceu?enf of locator< and. Lloldj'ng foreet s The holdin
foreer 15 provided by some clam}:img device (1pcators)
designed. by e Hool enq 1meer, Tlie eq wal awnd o bposite
momm'!s are. |ike wise provided, b\/ sl—ah‘ozna,ry /o'codvrs, e
Thete locatore are gaugm de.&t'gr)eo(, b}’ tue tool ewjf'me()



: j"w E-w,llbr‘lum |
" le'-}u ﬂz forcer apblied ; the object wwould be @bq;amu{ A
il 'z:)ez’)’c woald. oceur im the same direction « This movemen
| s _ _ .
W;O\;jong a limear paths To obtain eqw'h’bnum, an P.tzua,[.\g
| o N
op’Posife foreg mwst be applied, ¢ Equal and o phosite. forces
completely: coun teraet eacls oft,en a 0 Fendency fyrm.ow,-
_apent exists +Sinece  limear movement hat stopped ,a stute
of limear eguilibrivm hax beem obtoined ,

Rotational, Equilibrivm ‘ P
- Hie apblied force war offset from the cemtre, the bodgy
wwowd  tend. o rotate , becaue the force rs Off‘ce'ai)frg, -

anovment esfts to rotule tHae free aboutifs cemfers A stafe
"Oj“ un balawee  exusts and. rotation wsll occuwrs nt\mpmemf

1s calcwlated. by W‘ﬁb’)"‘”ﬁi Hie force tamey the woment Qrm) e

To obtutin equi/ibn'um, an equal awnd opposite woment wmust

be provided.s Eqw:d, and.  opposite Toments comj:;’c,f-dﬁ counternct-
each other amd a state of rotabional equili brivm exist,
Greometric control

Cropmetric  comtrol s comcerned. wfl, Sf‘a,bih"fv ofme‘%r‘ﬁpa&
N gwmghl‘c control e locod‘e,:‘l‘f/w) bosition of workprede
uthicln 15 ot oeflected, by Liololimg forcc; tool forcel etfe.
Gueometric control s thalt conbrol Pdafv'mg to the Sfubl'}fﬁj
of The workpiece o 1+ the workpiece Is UJ/LSTLablt. e
blaced. on The locodors , the workpirece tewnds fo iff-09 rock
Tuuouy from ome or more locators. The holeling force oy
Clamp the workpiece Lui/’lwuffull comnfuct agaipst al
locadorg o Llorkpiece comtrol or ece waey of position fs boor




CO"n‘}r’of s conceﬁzr)ed U.HH4 tolerowee s | |

Dismencion ol control delrmmed part o [;wf \/ounmd?cmag

clearamee between huo parts.

o Dimensional confrol ak that Cowirpl reloting E'O'Hq{,

mointenance of phﬁ%:cal, dimensions ar specified ov the
boart print. The workpiece muwst be preduce wutlum tolenyee

- shown for each dimention »

o Dignensional control rs acco'mkflsl*wd or snade by te
correct placement of‘ lo codors (elip ]om) qus 's a prmwu}/
F‘esfaons;brlﬁy of Hwe prows e'n,gm('cp

Meclm:micol. Control |
o Mechamical eomirol Is concerneol  auth conhvl ofﬂ»a ef’fEC/“

an of cattivng foreet o tHae wWortplece « |

e Mechomnical confrol s tiat -controf which s retahmg
o Hwe Prope” application of forces on the (o rkpiece « Tlus
control also s comcamed aufy Hae placement of locators
o a limuted exndent. | L 0, _\

e To ' obtaim fhe besf ae ¢ haneal  confrol of Hae workpiece
the [procevd engmwr muwt e H AR

), CorrecH bog:ﬁon l/wlchmg f’@ﬂi&&

2. Correctly positon SLLP!DOH'S.
3. Correctly bosition locators,

« Dimensional




—

Uit -2 Production forecasting
Jd

Forecasﬁmg: For'eca.sﬁmg s the process of dﬁfﬂrmm‘nﬁ what s

qoing to happens 0 the fulwe by Qnabjsfs whiat hoppened
in the past and  wlod /s 80“”3 oM Row wmeans | present
dofo, « It is the first step in b'ﬂ?ﬂ'r)l"hgc

Produchon Forecas bng

* Production forecasting estimates tue future demand. for the
product to sell amd tte resouwrce requined to fmmrmfadum
Hie product « .
e Froduction forecasb‘mg is the estimateon of future demand,
for products (company goods) and services. [+ also predicts
the momber of resourcet that oue required. to mdmufacflmﬂ
the product « Resourcet could. be wmew, mney,maier{aﬂ,,
macline, me thod , markde It Is alse kuooty as demand
and: sell fomcaiﬁngo |
,_EEEE—-‘—’T Foreca,sh"n?_ | |
There are turee tybes of forecagting o the basls of times
1. Blwort-term For'eccuﬁng
9. Medium - term For‘eca},’fimﬁv
3, Lowmg- term For‘er:axhng
Short - term for‘eca,sﬁ'ng o The for‘ecw!ﬁwg etielh covers
lot loeriod. of Huree amowth, sie montlu or Dne year is
3e'nera1Lj called aa slwort term forecagh‘ng (uscally less
tean 3 montiu) Tlus 'fjbu of ]LD”‘CCCUﬁw)? is downe wher
e demand Huctuabe from ome wmonth to anotiwen.
Ts tybet of forecagting fs wged ir purcluasizg of-
rows maberial , Job- selwduling , Job astignment ond
pbroduction leVel.




Mediun torm jUrECaan?f This bj be of fomcaj-b'ny 7&7)@;,1\“:‘
covirs a period of Hure montiu to 3 yearee - Itis vsed 10N
salet Plcmnl'ng y reqarding  Plavning for product 3 fmvenfvrj
p)m»*nnw, casl budgeh'fng chuwferlj or\\/earlj) o
avaly §1m9 variows obercxi‘l"nﬂ plans .
Lowng - term forecarting ¢ Tlus tyber OF forecasting vauolly
Covers oo }pe_riod of S to 10 yeors and n Some coldd
even  20° years e |t e used, 17 busimess blamofv)g, Im
mews product eteebmerty, pedtrotets -
omg=temm—fore plapnmg and development (Reatearch
oud  developrment  breyect); generation of dechﬂ'c:r'i-y,
[petrolewum r*eﬁ'nom? etc cos @ lomg term foreca,sﬁaoy

(o meeded becouse cofpitad tost, maclynme cost s
very tugh -
Tlus tybe ©Of fore castimg is dove by techunological

e 3T

0'5)0(. C’,CO'noml.CcLL fvmca__q{nﬁyﬁ
Elemenfs o_f' Grood. FOT‘BCGE»'H R"-ﬂwlf‘ﬁmehf of a Cnoot{,foneam

1. e forecatt chould be acewodte ond the degree of

accwrocy slould be froeutr) «

2. The forecast slhwuld be timely-

3. The forecast slould e reliable.

L4, The forecasf should be ngg;»egsui 'n mwmngfti
U'nif‘ cuclhh oy ruf:cu ,-’u!f\f'f oj" P,..Dcwcf-g , m)acl\h)g 2
glull meeded,

5~TL’1‘C fD"EC&jl' clould be n L.tl!";"“&'r) f’DF?T).

6. Tle fovrecasting technigues should. be simple to

onderstand. and vse-



¥ e 20 ~ .
¥ Qbyective of produckion forecarking i
L )
le H.— Wm a Stw'f‘a,ble me&)Ci—I‘OK) bO,"Ctj SOMPPO[)[W

Oj" U'b’)def‘ ’OmdUC{"OT) or over bmd,t)d‘l'or:’) maff Not Q)"I\Srt?ﬂ

2. Zegalow supply of rows wnaferial, on the bass of estimaled
Sales omd size of I"nvtm'fvr}/ (Sl‘orfmog- capacity) af lowest
level, [ € comomical)

3. Best utilization of maclipe ¢

The O/OEV'OU{"'O?) can be s planned ttat Mmacwm
are ofilized to 1Ts marimum c:ogbacit‘}/-

4, Mor Pwer Plan'nﬁn? .

Accurole ](UVECMH'{)? bielb the smanogement to select
Hee correct %an[)ow r‘e,tiuzjreme?)f?o
5. Accurate fowecr.u!ﬁvng Jse[‘h"ng tHee produetion and soles

'tuf?efe
The si‘r‘afagi’c role of fvmcaﬁfv'ng &p) su{o}:lﬁ ¢ haimn
A supbly chaun consiste of a serves
of activities (metfuwork) imwlvimg many
orgomnizatons thwougl wduck the ‘
noderiol. mowver from (nifial suppliers Finished, Product
to fmcd costomers . lNOU’BLLOLUC,

The 5’cr’od19:'c or steps Imwlved 1 the
forecou;fi'ng LLEsy | \fmﬂj from combany to

Co”ml?aﬂ‘j; becouue W z‘)od‘u,}/\e, o)‘— tte bu.sl‘ness and the

prod,ucf oy Not simitlan for each enterprise - Market
conditions alsp vary from company to company and

from  product 1o product.

1. Select the best suppliers of raw moaokerial and sem|-
finisbed  product from cliel, final product will be
mnufauc{'we .

Dis f‘{‘:'de‘U‘/wlwlf calor 7
Costomers|— <




2. Proper imventory cowirol (storage area) for rawsw
Intermediabe 3oodA, omd j—r":nfSHcol products.( 2e aceurqk
foreeastrng  oletermimes i‘hverfrorj levels i the supply
e lharn) |

3. :De,cioumg

pmvidcd»°
Mamufa cturimg operafions cowverts imputs like materials,

lobur and. capital in to  tamgible ouffsuf‘Manu{facﬁm;y
olpe;nh'ov)c ake o~
a) for'mifng broceyt - CCLS‘H?’)? 4 forgiqng ,eg'hhus:'or) efe.
b) Macbu'fni/n? brocecs - pemove tie ™aderial from
Hre, wiorkpiece  durimg Cud:H*ng operofrom, thh{YL?}
d}‘f”l'n? , laor':'rngf mlh'n? and. arl‘M‘w9,€DM
(electro - discluarye rnackhimimg ) - |
c) Aggemblj brpeess —Weld,['ng procey ,'bmzinq;
50'&:5}9, r‘dévﬂﬁn? etc »
1, Proper oioverticerment and promotion of prodvct.
5. Proper sdection of distributer oo wholecellen
6e |mprove ciu,afz'fy an ol effech\/emsx of broduct
7. Select tte best onol clwopest tranchortadion
jﬁacfh'/‘rrej-
8o P/G'ﬁa’)i:ﬂﬂ for Wnalcv'ng L Vomdud-,'eg(uﬂﬁmehé
Iovestment and expoansion of Tbb&Organfwf?bn1

the manujufurmﬂ obe/uh'on anol cervices



. ) .ghpopca.si'}ﬂq Abbﬂoac%/ Fbr‘ca_&'ﬁng Meftuoag el

The two 997‘75"01- abpf“o'qches to forecalh'mg Q!e-ﬁ
1. Qualitative For‘caﬂn"nj

2 . Quanttoskive For‘eca.lt‘imﬂ

Qualitative Févecaxﬁng

o This type of ]‘orecagﬁmc} )5 dome cwlery lustorical dedu is mot
ClVUJ‘CIblEe '

- This tybe of forecasting 15 vsed when amew teckuology
’ Q'nd, t;mdud: l‘.s l"’b')‘}TodJJce,d,o
¢ Generally vsed. wihen datn, are limited or unavailable (10
past date, 15 availoble) It is  alio krown e fac:lfu/r.oloafcaf,-,
Subjective  or gudgemental forecarting [t 's used. for lomyg
term forecasting (2-3 yeors or more).
. Fore Ccuja"n

-

9 depends on skill and experience of forecaster |
and. cvailable  mnformotion -

> T J‘:O"ECQ«&HDQ IS debcmdx upom hume 7u‘dgemcn~é,8),berf!
opivions, SUb]uﬁvE and. Don - wmattemotical,- . |
Quantitotive For-cajyﬁng |

e ln Hus fﬂbe of fbmea,gb’mg we yses bistorical (Paxf) o ota, om

- the asBumption that pout Partterns wull pebw iy the

futere .

« Quantitotive fore cartivg 1s an objective, datn-bated
anathe matical Pproced by wlhuch <ales and production team
pses lustorical (Pafb) edato amd. podlern¢ to mmaker accurate
bredictions fo guwde futube busimen oletision.

. Quuantitotive forecasting takes Iystorical salet £ demnand data,
% combimeg it with mathemahcal formulas to defermine
future performemce . |t s also Brown as stukical olemand
forecabting (debend. 0 datn, amd analyticad ’tECLwdqugg).

1 is wed for short ferm furcaxﬁmﬂ (2 -6 monthy),



Qualitative Fore casting _

1 vsed. for long terr™ j‘orecculfﬁj 1. osedl. for s hort ter= fbmc

9. SUbJech'ue, f-or‘eca.,!#'ng
3. Uced for UL product-ond,
metL ’rechmologﬂ

va

Quwan tifodive foreca)

9. Objective fomca,sh’mg o
3, For old pmduc{'(extSfm?
- bf‘ooﬁ}d‘) ool current tﬁCl’Ww]o?j

;. No past date is me'oLeJ, or |#Pest data s Y‘ubu.t‘ﬂed.

r‘ulw'md, ‘

e xpected. -

expert o-pimnions ewket
Survey ete o
7, Move Risk

o E-tonple “jLOYV_CQ,RH’n? fom

5. Major changes is possibleor | S No signiﬁcamfcuamgexfs

posible |

6. Based on Lwman jcwlg"mt’hf 6. Based 0w wnaftematical

e chaniques, deto is owvatloble
clate am&leCOi t',—ecbwu'clut,f«
% less Risk .

g . Eocample -fomca_xﬁ?z)g Sq},cg

e - CoOTNTNErCe QCLL{’A, Coa"’S"TUCHoY @f' Colov TV, E; b:’[aeg , car ‘6{,‘(‘_ .

of mews projectete.

|

Qu.alffui'i\re j‘or‘e,caxﬁmc] metlwd .

Jury of execakive oproon « — Decision —mqh"nS or Oliniong

are given by small grovp of bugl~tevel exceeutrves (manggers)

De lblii mettwod ¢ - Gurouk

Martet survey metliod, & —

of expert of ob'ffemnf ffdoﬂ,*Sfafj

Sales for composite metiwod. & ~

Time series "modele —
() Naive approact,

) Past average mefiod
Wiy MOW‘WQ owerog e e thod

) Excpomentiad §mooﬂ4jmﬂ meflod

Eﬁomomef‘n'c or CQJUD\L/Caiisal wmeflwd ¢

o



~g

T¥e
|

l[-?’DJaA

’

JQUaH{TaHV@ For'eca,sjcf'a‘)ﬂ Metlwod

1.3_01"7 of executive O}:i'b’)imr)/ Execubive methwod.

3 b ﬁjbe of 'jnr‘eca,xh'«n? '[‘ecl/wuci% e opimions fs
S'l\fev) by a swall group of lfuah—leve,lma'naﬁefs.
o | Hais ‘ijbe of fnrecagﬁmﬂ' thhe experience amnd
kmoLLQdee. of two or wore anameogers, com be
used. fore j—or'ec,aghng the demnamnol of mews product.
This for‘ecoqh’-zny is simple and eazy'i’o wn dere bamnd,
be.c ouge jDPeCw,’rg e bosed o¥y the experiemces
of experts , wlo are dir‘ed“’_*-/ imvolved 19 The
ijstem., |
« v tlus e flnd, opimnion is givewn bj’ mmﬂkeﬁrﬂ
Hnance awmd prodvuetion IO OO e, B'j ﬁmou‘gh
Mfengimf] of tece C}!D'I'?nimos, ﬁ/»ef—ffnaﬂ foreca&’c
's ariode . Quick j‘r)r*e,cazf, Less expewn give omd.
toke | to 4 weeks thme periods.
2. Delphi method,
This smetlwod can be uvsed 4o devdop lowg—runy
j‘—ore,ca,g‘['b' of lsrog;dc;ﬁ- and sales ‘br*o]ecﬁo:n for
Yeus Ior‘ooLu«z:i”S . o Tlus 7L7;°e' of ]Lor\gca,gﬁrn? a pownel
of B to 10 experts fromn imside  awnd, outside also
stuff are imvolved + | ttis type of 'fv*eco.xﬁnya
Series of ciue,sh'mos and, anstvers Is 3e'a>erc¢aot bj
a fponel of experds s The f:'-zoal. fonc.ccuz'l‘ I's o btaumed
by the common opmiown of odl the experts |
It 1s the best method of 'fDrEccu,Hn?o Excperts

s, com}DO'ﬂy ma'a')agﬁr‘sf fY‘che, Q££ocini§ov)5
wHholesaler , retatler Shﬁ"




This 5 o sjsfafmab‘cl app
comnscumer” 5:::&:2:17 i tereet
o comsummer survexj

oo fzrnan'j
comsumer, This e oo fmwj

olesnamel for Hue short
long torm .« I this 'tjbe ot j‘DYEcai‘Hrj

o the Gomgaxer 0)3\‘7);'[)“

bj C,o'ﬂc{uc'ﬁﬂj
options token b‘j
be uvseol o Tomcaxjr
A edLu and.
it qive PO meUE@Le
rother than escechve opinion.

L., Sales co~mbosife aneftwd

ax boblﬂdd SaL&Sfor‘c’e.-

. estanater e cornbined of

(fp,r-r]Jcbr\j)- Tlu
Hne direct amds atonol level

'bof'or"e,co:_xt alb

e mmj, {ike production, imventery , distri budiom

omno  soles S{TO.]‘jﬁ)_c] .t is  aw estonfle of
bottoon - up or gras root opproach,

Quavnﬁ tative Forecasting Mettw o ‘

e soris et Extraplation metted (i
Time series anodels Pr‘edjc‘r on the assumphorn that -
juf;ure s a [Drojecffoﬂ of the pbost. A tme seriet 15
L Hae - orderd. Sequence of observations token ab
t“eﬂulw" inferval of Hme (e.q. how*lj, olcu'/j, LLLC(’)ij,
monthly or a"“’””-"'u‘jj-Tr’l‘l data ™Moy be wmeasuwrement

of demand: ' earming, profit, ouwtput, broduct vity,

comsumer price index  ete.




E_'Th& & fanportont  diwe sermex nodel  aret-

D Nave Apbroach

(v Pact HAverage .\
(1) Mov}ﬂg Averaqe Mefbwd,/ Moving Pt Avcmﬂg

() Nefﬂlmfecl. Novimg AVU’OLgG Me tlodl
Q/) Evuponew'h'ol 5moo‘l'l«'m9 M thool

7. Cobgga‘a—l_—Mede ( Demnomnd, Depend om \/cwfnu,&.l'o’)ole.bendwf
emmb'e’; | FélCi-DP)
Y= a + bX Hhere,
Y = Demand &
X = lmdependent Factor

(H Nouve Apbroach |
|

It is a baric or simple method « Naive J‘ommgh‘nﬂ 5

He last loerioel 's sales or demamd are vsed ]Lor‘ the
et beriods fom(:a.s{" wetlwut  predie Hone or OL.d?USH’ﬂ?
“He fuctors. A
1e.— |n Has 'hjbf’» of J‘or‘eca,zi-feng we assume ot Hag
desnanol i the nexd perfod. is e,cLuoLﬂ +o the a ctual
desnanol im the cwrrent period, |
]r-or emm)o,e ° |f the actual salat fov a}groduc{'
0 -January 0,020 is 100 umits, the forecart demomd
for  fobeunry 9092 will abo be 100 "wuls.

A\dvaﬂta?e, oj' Hals meHmod —
to calculole ‘

(1) Less time r‘cqulmd,
(iv) Tuve accdracy for short fn"mf‘nmccuﬁnj



at:l"il vmo*nﬁ/n
Month P\d'Uod. Sales Fore cauted. salet
:]O.«'n N -5 L' — 34
37 CE!
Feb.
Mar‘cl/\.. L’L, | — L'L’
April. %
9.~ Exomple for the malve +nodel,
Week Periods Sales f-n({—l/\wsa«nd)_ Forecout
or oemand munit
I 9
8
) 9
4 12 ’
5 ,S;
J

2. 5nnple Ave,r‘a?e/ Past- Average Me Haod.
|y s hj]ve of for‘ecasﬁnq are Hhool we

assuming  that Hee  demamol ot mext period
wall be e,C[LLOLL to Hue averoge of the patt demand
i the mext }sen'od, wull be equal to the OW‘Utlﬂe, of
Hwe pat oleands or sales ¢
J.e, ln tus ‘fyla& Offvr’ecwzhff)? we. calewlate the
owerogs or wmeow of the actual dewmond dato. for
Haye previot period o

¥ sl demands for alt past periods

No. of perfod_g

—




</

e

~

|. exumble’— ,)LO.. mo‘bile CommUJTU'CO‘%—I'or) Combamy s ales
100’ |10 omd. 96 'moblle cowmec'hon 179 H/Le mo,)moj_

Fam, feb and worch r‘.es.loec'ﬁvdy, Fimel 'the demouny

j‘D"‘ OL’JY‘” °
Peri ook

Jam.
Feb.

Mourrch «

,l\ljm‘l.

2. F?v)d ]LDYEccut‘
anetiwod

5a1,u/ Demand \ 'foreccuz b

100
o

96
0 | footiotie- jp, .
’ 3

of april amd qu by put evue

Period Dewmano, forecwn‘
Jan . e
Feb . |20
Moarel, | 30 116 +120H2 0.
AP"”- '? —— E = J2o,
May - 110 | }
:]u-ne, 14 0
]u.bj- 20 IO+ 1204130 4120 +
.? '|0+1L'O+[)__0

. .

3. Moving Past  Averoge Method, =[S

|9 Hals *‘jbei of wethod we wWes & nHumber
of most recent part actual dotn values {o calealate
o forecast. In this mmetlwd Hie, glder olesmamd -from

the  previowt owerage, Is replaced with the most
recent demand. amol then the owerage I's calewlated .

Movimg fast Avg, Method = 5um of olewmond i pieviau D periods

Clw¢en DUMber g f- per/pg ()’)

N ™Moy be 3,4,50r¢




erage m

a 9 month movi‘n.(] pafr o g
bﬂlf.d-107) \

For example , we 05¢

. ] ast
snonth Uperiod) | ot clermamd foﬁfﬁvim DY
-J(lm ' cdf:'
Feb. dl
Mareh 3 |
. _ + oLyt da forecast
April dy -] d"l"‘"f'_—é (foﬁrcmmlﬂ
Ma{f CLS — do +d3 +d [forumir foy
Juwe o 3 month 5)
-July ? 1 d_,q_tg_l_s_ffl_ﬁ (]‘orecﬂﬁ fore
i o mowrth 6)

lo— A forecasting metod that yses am oweroge of
Hie 'm'most recent periods of olemand. dafn 1o i
forecart Hie wmext |period, demand,.

|. Q Caolclate the fOYEC.OULHa')j of ap il and ™oy bj 'mow‘rﬁ

CL\/MQ. 'JﬂeH/\od
Actual sodetfdemamel - TPoD th w0V

Mown i " Avg. fomcart
-Ua'nucu‘j. [2.0
[February 130
Ma-ptt, o
'Ab'ﬂ : | I'Lo«(\;So'Hfo: 120
M“ﬂ }9 '%o—moﬂw:,,w.

3
2.Q. Determime the forecaut  of demoamd for the Fi,
anonth Usiﬂg 3 month pout ”mov}ng owerog e metwod..
Month ,"9—!3,"1 ’5]6
Demand. (unit) l 120 / 30 IHOI"—IO [ 1o 1130
Period. ("month) Devnand (cmit) | Forecast

| )20

2 130

3 )10

’1 140

g 1 4o +104130 ~
7 '30 410 *3 - |26 Funi.




TR
3 o) E;pomen‘ﬁaﬂ 6'9000""41‘1)_? anetlod,

I+ s o Hme series method amd are wost effechive,
i give larger weightnge o ore recent observatiors
and the weightnge decrease exponetially od the
obscer votrovu  become olders

o It requres owmly Huree jtems of datn Jast montl,

actual,  demand , It montl, J—omca,s% anol smooﬂ»\h}?
COX)SiTO?)'t'v

lri' - FJ;-I +o<(‘b%—:"::t_,)

Nl’l«emj F-’t"; Neuﬂ j—UPBCQ}t
Fi-y = Fre viows pmbd fo¢mf
Di-1 = Previow ,DU"I‘O(L acfual
dermand.

L = Swootting (ueighting)

CO'T)S'L_O\'D{‘; d_‘ - 2
oRy

° The value of varies from ofp|, 7 = 20 of perioy,
Commonly used valuer of a ranges from 0.05 v 0.5,

e Expowential swmootlung forcast is the old forecast
bius on ao&usfmemf fore the error ttod occwed

o tHie laat forecast.

Qm, b\ @mpamy Pr‘e,d_)‘c{‘ 'f'l/\,d SCLLPJ :]('OY‘ L Pmd_uc_f
ar 150 umits for Jebruary 2003, A chual for
Tebuary 2003 wous 158 watks. USitrg o smooﬁfdvﬁ

Comstant 0f 03 , forecast the dermand J‘or‘
T™Mouch 2002,

e T



= |50 umit
F Feb |
’ngj = 158 Ll'ﬂ‘,t
o< - 03
- “F
. Fanarch ~ Freb ’f‘t?(U)j}eb j—eb)
= B0 0°3 7‘('5%“'50)
- (50 10°3%%
- |15®9t2 L
- 152H
;,,/"—

Gn. The sales of @ proowc
years ulere 260,830,870 and 890 wifc « The

jorecast for the fowrtth year wat 376 i .
1L tee forecart for fiff year W4 Simple  €xpomenhal
somootuing 19 equal 1o the  forecast uBing a

Hute poriool anovimg owerage tthe value of fthe
exponential smootlung comstomt Is ? '.

Forn = Fymn AL Dpes - 6:@3)
= Fyry 1 ol + 274
yrh T or T =
3

890'{‘37‘0 830" = B30
_/.'/

3
"o A%0 = B 6XK (390—@?6)’

{ = H- = ©-295

' 4 isciials S

—
—



ed> 'moving oweroge method ¢ A for'e,cagﬁmg method,
| sty 5

WD) Weight |
Hat give ore Mgh’v on recent dafn and less on past
A
datn .
oHiod, east past demand

wl to ome . L8 avedage I3

sum of the weight is eq
wred of each period by

obtuimned by multiplymg  the usetq

Hie Volue for that period, and by odding tie product

't—DaQ'H/LQro ‘

J‘or' exoanples |0 @ ) pemioot wﬂ'gb&'ﬁo{: Vi ng oneroge e teod,
recent }oeriocL migl/\f be a;q,&igzoaf/ a

yrodel, the 705t
w,u?),& of 0°5.the &€C
assigned  of 0:3 amd
uw?wr of 002 . (e osAum

s _ (.U'l-id;t’/’_”____/_;—
Jore castiog - ferr = W, + W+ W3

P 7{;[,‘, ’D'T)OT){:&},

ond: NP
Hurd most

forecast OF desnomnd: 40
L = W
fy = Tet et s
. - dewnondh for G, St S UM
. W uLel 1 e q|\fe:'f) :EDY‘ 'l"’\:e) ‘
Qn. W qhleg 2 and 02 respackively 1 determine the
Ha wsing warglioge

: \lL' 5 | 6 -
L1
no\ ol \1o IBOJ'

amd, Py 92
0+5¥120 + 0°3X /101 0:2X)40

3 +ede TWydy
?orbcwt:; o W" D+S5 t0-310'2

_ @5+ 33t28
= — - [26

!




Producting plowming vwalves Ehuree important parks. |y
U u.ti'a')ﬂ (i) 5chedulifnc] (if1) Locubz,-,ﬂ
, LJhen onol udiere Define as the
Pr‘escmbed., the se?zade Sonels oberativoaf reladionsbip behuce,
of oberation requ Hat, fornduchion load (eutign work)

to Hromsform ivput broeess 15 to be ond Caba,ci‘rj
CtHmwme owaylable

Imbp oesired, outpute berforened » fo wior), 5o oy
to asgign work

Pr‘od,l)c.‘ﬁozn bla'n'n'mﬂ for the pmdm%'o*r)

Im  brodvction plaomizg we ployn thwe m"’ﬁ°f:orcagﬁ‘nq
oll, thre steps iwovolved I the operation like brqpm-},'m,)
of budgete, mavnuwfucturmng wmetlod to be w&ds'fjbc
o} maclime ol toole to be vsed,. esﬁmaln'nj Men,
mochime ; oderials  requrove s -
Productionn process prefoove or J—-{'nol,;qf ol thre problemy

Hiat oy ouise omel decioes i odvomee  low to
Solve it . |

Rouﬁ'ng e
o It is a first step i production blanninﬁ ool contfrg,
| r‘ouh?ng broecest , we obecidi*ng the }oafh (rowte) ot
work amd the Sequence af operatioms.
e The aman o ]e,ch've of routing Is to defermine the
best oapds  wrhere CMal_OBSJC sequence of operafion 4
to emswe tHwdt tlis sequence s followed. imthe facty,
. Qouﬁng oLcﬁnU, wliot. work hoa to be done and where
it has to be performed ond Louw it will be done. It
Is the progeyt of dciwe-rmf'n}nj the sequence of- operations

o be performed, in the production brocess , select the
c".Orre,d” balt, o route by wiliuel, raw malerial 15 converted
™mto fimished, product ﬂwougL\ voriows production proced.



e SR

‘W r.owb'ﬂﬂ ‘_fu.'ncﬁon &

i Hhe production  procei ,

equpment omd tools 0 be uged o caryoul the operadion
Hwe kimd of worker seeded O ccm”ynut Hae opernhpy, ,

and

becifin the operations to be berformey
their segquence anthe Macking o

. 'l \

Rovting procedure
mfollouu‘ng stepbs are Ivélved i r*oub'mgz"’
@) A\mol'jsis te product to determme the materi oy Ojt)dl’baj‘fg

reqftdmd. for TY)QT)U{DLL{'LU‘I'TLH the proouct .
() Determination of the mamufacfuring o peradions reguired £
ther sequences. |
@) Maclumes to be wvsed emd their Ca}aaci'fy- E GLW hﬁsi*e;b
W The clunnﬁ{-y of the parts to be manufuctuwred , iv each bafetid lo]
W) :Decid,a‘nﬂ Ha ipcpection procedure for eacly, operation.
(vi) ])e’rermminﬂ e ollowed. e for eacl, operuntion .

o

Be.we:ﬁfS of Qouh'nj 0o

to ‘Ef'f-{cfen{r vse of ovailable resourtces .

. Reduction 1 wmmanwfacturing costs o |
e lemprovement 1) guamh“rj o, cicwﬂ.l/'!j oj—oaﬂguﬁn
ive FProvidimg o basis for scheoluling 4 Ioadjmﬂc

Sclae,oh)h"mj . — |
e Scheduling detemmer when an operation s tobe pejormed,
or when work s o be Comple,fui . (3. - start and ffa’)fsb\ed

Hanen of jobs)
* Scheduling may be olefined. s the astignment of wortto
Hae fac;’h'{-y with the shecificabion of ttmes (wwhen to stort
3 when to complete) and. tire sequence or oroler 1% whicl,
the work s to be done. The focility ™ay be wnan pouen,
moclune or both . .
° |n schedvling we determime the e requred to perfo
2ach operatiory eurd ako all the opewotions from rows mabes,
stoge to the fmisled part Stoge,ad per seguence of Dpertdioy



« Scheduling function  enswed fuak the "right TS e
ot the 'r‘iqbd tme" wuita the }"I?l/\ﬂ' machme ond, tool g |
right beople to create thae product or service oufpul fhuougl, -

4
anost efficent  vtilsation o
Obyective of Schedvlimng |

() Moxmum  vtiliSakion of m™en; machine ond. amatenalg by
nadntanmg a smooth floct of anateriols aiOYu] the prodluch

lime

Gi) Qeduci'ng the manufachtrl’hﬂ trme .

(i) To oeliver products in time o per the delivery Scl/ted{du
committed, to tte cogtomers.

v) tniparze  produchion and worker costs,

) Pedvcd setup cost,
&) Mivisnize . Job labaess (oldmj).
. lncrmsin? 1‘7'46 profit- and eutput
i) Mimimize.  work  im-proceH !‘m\/cnfor)"(if: TUDINU IMvey)
carrymq costs) ' :
Loa,di'znci g
* A loading means the amount of work load (v term of
lobown twowe or maclwoe hows) that hat been a)g/jigmd
to eoach person, mackme, group of ackime anol department
to peform properly. |
e I loading we deciding whichy 70bs should. be az,/siga_')cd,
(given) to wlich operatorsy maclune, group of Mmaclunes
or work places (deparfments) anel algy giving the qucm},‘}y
(ermount) of work.
* Grontt clhwrfs are mostly uced, for Ioadfny distribution,
¢ Loading delermnines whicl oleparfment |'s 90;519 to do wihiat
wor & o

{— rejouscel o




puo

Pob]ec*ﬁve. of Ioadjnﬂﬁ'—
[. Reduce set up bime,
e Fixe up oLeﬂJ‘vuy olates .
i Reovece wathng time for Jobs

to be loaded o
Ve To balomee. tie uprk. load, | hmmu’uw

D OL/DIO%’){TG
Ve Beduce idle FHme of men onol machine -

|

Vi mercate the efficency of atilisation of the plart capasiy.
Seclufmcfmcj o—

. SeQuenc‘,mﬂ means 10 d,fafar‘miwig Huwe oroler j» uu,uau e
]obs or tusks ase lomcu,o(,. so o8 fo winImize e total

procewting time .

4 Sequgﬂc,'mj means the selection of aw abvbro,briaﬁe (cbrruﬂ

oroler 10 wluch, o mumber of- Fobs (0peration) can be
a,uigaoeol, to service fuctlified (waclunes or uLLu'Pmen{fsJ,
so a1 to optimze the Dbﬁmfze, tHae puppuds 19 terme
of time, cost or pofit.
Cowsnanon 'S%mecimg Ruleg
() FCFS (first come first served,) ¢ —
o Hu's f'ybe of sequemci®ng Jobks cue proceed, 1o the
o voler H/L&y Come o the sl«ob or macL\mq The rule is
commonly applicol 0 service cemtret sucl i bowk sugar*
anarket etes
(i) SPT (shortest processing tHwwe) $ = Jobs wwta the shortest
processmq time are sheduling first.
(i) EDD (Earliat due dotn) & - Jobs are brocessed Cucordfmf’
Fo Hie due ool earlier due dafoc first,



uv) LPT (LomgsS'ir procest! 'ﬂg' time) 5
The Job withe tHae longeatt pro caHiny
S Clme_chLQd_ at e {»{rj{— gob v be loaded
among  the Jobs wonfing n Quede

V) Least slack Job firet S |
lv this rule highet priority is given o thwe g0b whicl tuar

Hie least shack. Black 1s the differemce betucen availoble
time amdl processing time for e Jobe
Elact = owoulable time — 73”96695‘713 ﬁ@

[ operatiom tHiwe s

o the ackine

Wi Critical Rotio Rule &

The critical ratio rule is olesigned. to give priority to 7obs
Haol have. te wost U"?eiﬂ‘Hj veederd work toeameet the
5’45{1’3'.’“9 f leliviy c chedule .

Crital Rabio = Due dafe - Dode vout or Tue me — Tiame Now
:Dol-yf mCLUJ‘V‘Cd to coxnplete 70b Fiae re,gluj m_,.{ to
complete Job
Dasys ﬁe_mafni-n,q T .

oV g "Jaermys Timne, ngm_

Days Fequired Lfofbmceﬂiyj Tome rega M:f‘ofpmcwj

Advantages or Objectiver  of <equencing,

l. 1+ wominige the total  elapsed time behwetn fHrstang
last fob« (Elapsed time = processing tiome + idle tiome).

2. Mim'mrzing idle tome .

3. It reduce te production cost.

4y No o‘/erloadjng of men or maching,
5. Best vtihzation of resources

6. Vlmimising customer waifing time for a. prodyct,
7, l%eean promy sed, oLelfwerj olate .




Moni {'o‘m"nc] 0T

0 mon;ﬁ,p‘m? 1s o contim vouwt mamnagement function anotlvap:/
essemtial to omy project . o
e Mowitoring IS o proced of requlon observafion amd reeomlt'ny
of the activiher o ol level of managewent (okmg Plae
in a proyect orin prodvchion to ensare Had o pud
deliveries , wiork schedule , targeted program anol all ottrer
achivities are Proced™g ax per the blonned and s&c&u{fyﬁ?o
. Mow‘fvn'vn? 3:\/@\ e ko wledge  of the enfire mam&fa,_fw;:?
cyc_le Pof’ﬂ/z oud™ any defed‘af‘aﬂ lgﬁlﬁd OW‘-d— Pprevent
Slfk”?b"“ﬂ d/dacfn Prb}OfOCT mom'h:\r“iny 9:‘\/‘@4 betfer producet
quality y proper peroweed  are wied and improve decision-
Paking o |
/—\clvm'noed. P lanﬂf“mi ond 5"%11**14""? System (APS) © 3
: ﬁobvamce& plawwing and sw'lmﬂ system is a digitak Solukion
or ool that hdps manufacturers o swomnage production pbm"’"’ﬁ
and. shoep Hool schediling . Using advawced. algorittiery

+o bolomoce demamnd and. Cabacffj and. make produchon
SClAfJiUJ—&& o ‘ l

" l\duamced. ]:[afxmi'n? and. she,o(uﬁfng 5y5f9m hedp Q,ma'a‘)ujachuf;j
umit to marage alt the resoarces for smoott, production . [t

comnsiders all the major productioy, facfors, ifncludin? people
anachune m\fcn’rory and coct.

o |t qemeraker realistic reporfs 10 help: m analys tue Loyt
production Cabacify anol plan the mext operation ad broduct/n,
It hepe fo l'dcr)b'f\j tae. exact resowrces fHaat ave r"ezluimd, for'
broduction . It hdps the manufactwer to defermyne what
tv Make , houw wuch to make , wihen £ where to make it

& /\'n /\PS 575{*977) covers the embive su{gplj chad™,



Compowments of advanced, b'cmnihf] £ scheduds: Sys e

The iwportunt components of ARS arg t—

le Plcm&nfnﬂ of dewand ! By previouws sales daln, APS make

a ccwake forve catt-o Demnand blﬂif)ninq alloweg the mawu{qcﬁmar‘
to produce the excact q,uamﬁ*y of product culucl, reduveed ‘

I ventory cost and Waste - |

i Plomnirn? O:f /smducﬁo*n: Pm'gef\ Uses oj—-a.u resources
ool Carry oud varowt achviied yuthout any i terruption o

i Sdﬂe.dub'ﬂg of production ! Proper Scf/\wiuﬂﬂ\? redvce

I ventory and  load o lebourer.

R P’annimi ot distribubion

V. Plamninﬂ of Eransportation

Vi oventory /oiam'm(j,

E’T‘Db!oyee Sclfnﬁdu,(’j'z—)? o — Em}:loyee schedllﬁﬂy Is de&mda"
e proceu of Iaredich"ng employee need | armﬂyffny, in\ﬁmv‘h:f |
rrrnnagimg and _Go'nﬁollimg the e,”m,bloyeﬂ m e, Luorl'—b!ace; ‘
80 that the bproject and butinel objechives are completeol
on time .

Benefits of employee sclfu&duiimg:—

°l'r>cre,a,8inj }omduch\/{fy.
w0 proving employee  safety end lhealth. |
f'm/)ro\/r'n? e ployet SaﬁSJHCHO'i)
Ernployee scmdulmy helps  efficent operationg, |
¢ IE hdpe to manage employee atfendance. £ poy . |
o EmwHoree sclieduling mokes slft monagerent officient.
p fmﬂoyeds will take leowes from time to e |
- Create ond mamtain employee  (uork shifts.



S t—

| Break -Even Analysis or cost volume am.l{,.sis
Oreak Ve _

UNIT-§

—— . N 1
' ' s to earn
e The Wmem'l'ni objectve of any busmess s to earn wmorg

ond more Proﬁf.
| d&beb’)d upon
amount of outpul olucm‘rify (VOlume oﬂ‘or‘odud:)

and revenus ( total 68”1";1,9 cost), |
- B k- Even am175j5 15 @ ’t‘eclf%f(luﬁg which tells theat Liows
reak-

quom-h‘#y (or e minimwm Yuwvber ofouﬂoui product)

pr'o c[UC'HO’O ’

'TT'UOUNﬂ

| =i
‘Haree qufO"‘S mmglj cost of

st be 6old S0 that Hie totol revenul (sales income)
15 equad to the cost iﬂvesM.

« Break even cu«\alysisi give o re/ahbnsl«j[; between total cost
(fixed, cost + varioble cosD\\, totod 5@”.‘7\9 cost (revenue)
and  output (mo. of quantiby).

° Break even ahalysl's qive. @ pormt codled break. even point,
at He pomt the or‘ga’niiabbn s effher 1 profit nor m
loss+ Break even pomnt s alw called "ng profit mo loss
boint " ‘

.« The point of imtersection of tie totol cost lime (T:CJEHV'-CD
oud, imcome Ime is called break even pomt.

e ln break even amal,ysz's ’ frmar?fh 'of Safef'j 1s the dictance
betueer, break even point and the output wull produce.

Break - Even Amﬂysis c harts s

— e ——
——

Cost

7~

e

Volume. jpr‘odur.'Hm

\
s
7

(QumnHH)

cos\

7
<

Volome (Qunrrh"lvj

g

R4
2

%1—6}&' SG“l\nﬂ cost

 Profit Regions
Loes Qegr_'g/_r%&.

N

\\\

NN
\

Ot-n-' cost (F:C-'* qu)
']-,,C.'-T- '/ .
- - _ “Variable, cost
/ — —
== T Fized cost
o P
;/./

Volume of brdaﬁ?h‘on(QuanHly)
L) No. of Pf'Odﬂcff {'U gef T.C. :T’S'Cl




| | 3
Terms 1m break evem Q,na.bjsis; SRS - g

(D Fixed cost : It is Hie cost wdiel, 15 ;mdebenden‘f of
Volume or miwmber of q,uamb'-hj to be produced .
le. Fixed costs do vob vary when volume of outpub
C'Aﬂﬂﬂes « For example, remt brober#y toe , bank. EMI)
Sfa,ff selouryes e,le,chr:'cHy bilf, E,c,tu'ﬁmen'l; cost etfc. It is
denoteol, b'j F.C. orF. . | |

(D Variable cost ? Vourtable costs vary aUr'ecﬂj wyths volume
of outhut . for example, wmaderiod costs , labowr costse

VeCo = X x —g—;ucft flhere L = number of wuit produced,
eq” of straight Ime; Y=mxtc,
Gi Totod cost ¢ Total cost s equal to the sum of the frued
cost and. variable cost.
Total. Cost = Fixed, coct + Vouiable cost

T:c‘ = x—a\%t _'LFCI J‘ V:mx"{‘c; U-Ll/\f.re) \/C:)C%-t,.

Gv) TJotad Se,‘ling cost (Totul revenue) s It 15 te swmof

total  cost  and. profit-
T.5.c = T.c + profit

" 56 . - S.c
T.S.c. '-)CX Ot Q x_—_((*u'f
Ve = B
Xx ooy + R P 2 A XDy
- x| 5 - \e
ve - % [2a]
W = e t P
L‘S"V‘)/azu'i

When proftt 1s zero, P=0 -‘.'.S,C:T:c‘ (At b"meO""U-
At break even point ,

x. = _fe
S Vo)) unit




V) Margn + Margim s the difference. botueq, y,, bryak-
 even pont aud the ocutpub bemg b"'ocluce_d,
a9

A\SS()m ton in break.-eve ey
b ') GMU-L‘]’ J i

O The lotal cost ot prodvctior cam be devided into hu.u
Co&exjor"efs s 7 ) Fixed cost - p). Variable cost

U) Fixed cost rewmaoun coms‘i*am‘ e
. ) nde
cluomﬁ*j to be b'“OdUCﬂd erukdol

(i) The vowrvable ecost i1 cbrecﬁj Ioer‘fﬂofm”nal 10 flae volyme
of broduction .

Ve = L X y%{,— or Q X_YC Ve et [—J"Wf’e} Q:Z = No, OfUJ'U.Z
) bpoducedo
0v) The se”r"nf] brice does not cbumge wuth cbwmgtf"n tHie

Volome of sales.
V) Tie deals wuh, o"nlj one producf

Calculobon of break -even point: lmportant formula,,
A. ln terms of physical wuts (Volume,/quahf,yy):
The mwwber of wunf broduced, ( Volume o} production) tp
aclieve the  break even pomt .
Break even pomits Foe Contribuion per it
X = @:TQZ)—/Wu.{ ) C = 5c¢c-Ve,
At BEP , Totul expenditwe = Totul selling cost (Revenue)

2. o the terms of rupees of sales revencve,

TS.¢ = T.C t Profit
Tee = FCt+ve +P ,at BEP, P=0
Fc =T5¢C -Ve -0
'ﬂwﬁl"‘j"“ﬂ both side. by TSc

({50 [Tsc -ve] =FexVsc | 2
BEP, x (Gales) = [FC _ Fe - Fc |
;c‘;rt%c)) (Sc-vOfisc Clee % Fodi [ﬁ‘oﬁf

Volume Qqh'ﬂ




S
&)
B Profit Yolume Qubb: . - ol i)
Proft volume ralio measwes the jor'ofmf'ib”"‘y ) r‘da},-bn
o soles. It is defmed ou the ratio betweeo contribubi,
Yo sales.

P  _ Contnibuh'on _ bec-Ve
/\I ratio = ales Xloo Sc X100

or

P/V rodip = \DCrease 1m profit v

. _ 00 .
imerease 1 Sales
LI- Ma_r‘qf‘f) O]L Sajte'-ﬂ:

It is defimed ar the distance betueen Hae break-even
pont and  the oulpat bemg produvced. .
~ - _Profit  _ Profit X<al
MOU"T'O of Safeﬁ S rof1 s

Noumericals

Sades “\/‘Quq‘ablg coct e

a—;'- A factory producing ovly one items, wibithit | s ales
for 12+50 por waut o o fied cost equol to rupees
Ps 60,000 amd Vorioble cost Rs 350 per wut.,

Fimd, out. O The nwuber of wut 1o be produced to B.6.

0f) No. of wuls fo be produced to earn o profit of
12,000

(i) The profit if 25000 broduced and sold .
(i)&ﬂ’“t no oj- UJA.I.{‘, Y., =

F'c 60000 _ L
.éc‘_*w-__‘/‘_@__ ‘2.5-—705 - ,D——OOO M{,
gt
N ' ’ ! £
Q|) 50l 0 ojwuf IJ P: 12000, £ :SF;C P

12000 - / ‘
o 12000 - 44400 wyt
) - Ve Tus- 7.8 44
Ly unyt
ep ')(_ = (LS}OOO
QH) Sol™, :

b= 2 . ')C,':;:-'LC VD QSOOO:M
Hemy F= ¢ 7 L -~ L€

e pr———

125000 ~goo000
65000 Ks




Q-n 2 . The followrng fiqure. relates to a smoll W"‘qudwlny

Co'r’r\bdnj/ e
Sales (Rs) 6,000,000 | o
~ Yerible. Coct (£) 4,560,000
Fixed cost (B) L5,000

Calcwdate @ BEP () Plv ratb.

(i) Sol” S5C = 600000
Ve = 4506000
Fc = 45000

BEP In termecof calet,

- X
oep - Sf“jcv 5¢ _ %5000 x 600000 _ hsting
¢ -Ve 660000 — 450000 B *1
. , | - 30,000 K
Ql) P/v rotio = 565“ Ve - 600000 - 450000 ;
; o
880000 - 0-35

Q"‘)B CO!.J-CME BEP i 4erms O]C qUﬂ?DH-y (MU MOV' 35.83/,
i terme of sales revewue i rupees If

Total Fixed ¢ost = Ks 20000
Varioble coct/wut = K 4
Selling cost fuut = £ 8

BEP i ferms of quantihy,

* = ___EE_—-————- = __%_o._o—g-g—- = 5000
Scfunit ~V unit 8-4

" Ve = L Booo = 20000 5c = Bx5000- Y0000
BEP I terms of pales revenue 7 r'uf)ee,s, |

s §¢C _ 20000X 40
5 _ Fcrsc . 20 000
L)Sulu 5¢ — Ve Lioooo - Loooo LIO,OOOQS




<
Brake- even uuabjsis'jpr proces¢ ) plant ovd gqm'};ment-éeful-N

(h Break even bnalys's for process 5 plout ond. He selechon,

A break-even W,ygfg 15 Q. fﬂ"a')anc:'al tool wdueb  helps

o compony o determime the stage od wlich the Tumber
of products or services o company shwuld sellf¢ate,
or provide to cover it cost.

When we onglvim] break -evewn owafds'3 f”"
}ov‘ocess,blanf ond. re'qw.f)me'ni se lection ,- ure f,'r_;f fmaL
out al the information mneeoled to calcuwlate the totul
coct of prodvction u.gf'ng vounous procestes . Now
colcuwlate ard. compoue all Hw tfofod cost of eacl

roced and. selegt tie best process.

To tald cost = Fixed, Cost + Vorioble Cosq

Qn.l. A Comf:ayﬂfcombOﬂEa’)lL con be produced. by any of
foor process 1, 1, N, 1V, Process | has o frxed Cost
of Rs 208 varible Cost of R< B per piece « Procecs 1/
has a fired  cost of Rs 5O AV.c of Rs1 per piece.
Process LIl has a fixed cost of Rs 40 3 v.c. of Ps
9 per prece » Process |V s O frxed cost of Rs 104

Vic. of Rsh per picce . If Hhe compay wishes to
produce 100 pieced of He Combone'ﬁf {Tom
economic );-oi‘a-)‘t Of Viea » Wllicl, process s wnore

economical, 4

Process A )
Yeed Coct Vi :I
T o5 euyable Coct e BMCM‘{‘ Ve 4 R
ar 50 2 20+3%100 = 39
I 320
T 4o 2 PR LA 1
b lo 4 A0t 2x100 =240
) o + Y )
Here ) Process | 15 MOosSt ecommrniend oo 11]0




3

~

Qm.2.Process X hos o fixed cost of Rs 4oooo permopts,

ard, V-C of Rs 9 per waut. Procecs Y las a fixed cost of

Rs 16000 per mowntl, ond variable eoct of €< 24 per wyt
At whuch valiye s otol cost of process X 8V wyll be '

e,zlual..? -

P
for process x and, Procecc Y,

Let % be He amount of plece of whick totol cact
of both processer are equal,-

o0

o Im proce<s X,
Total cost = Fe + Ve/ it
72, = hoooo + 9 -0

aud 1 process Y
Total cost = Fe + Veyunt

Te, = 16000 + 24% —(@)
f\ccordi‘mi o the qmb\on, | \
TE-A = E)’

= 40000 +9%x = 16000 +t24%
N I« = 24000 .
;é W p=s '6‘00 o L

|
Qn.3. Two altervobive methodt €OV produce a product. First
amethod has a fixed cost of Ks 2000 and variable coct
o} Rs 20 per prece .The  second. method hat o fixed
cost of Be 1500 & o variable coct of Ps 30 . The break
even cluunb{'y between the two alternakive 5?
ln fwst proced, |
Teg = 2000 +20%

I SE_CCW'L(L PrOCE-SQ '
Te, = 1Soo 120

3> T =Te, , 2000 +20x = 1500+30% , [0 =500,
'..%:50' .

—




L

Qn.4. Im the production of abf‘oducf,'—imfflﬂd COst-\\
are 6000 and the variable = cost is Re 10/ product, if
Hae. sales price of each product is Rs 12 prodvet them,

Hie. breok even Volwwt af Hhe prodvct to be made

wull be ?
Vc/uw'"f: 10
Sclunt =12

let ; breab even thnH-Fylvolum =z,

2 ole = __EC_-— = |§0? = 8 OOO PI.GCU
S Vi 42 ‘ —
OuE " Urit

@on.5o If the fined cost of The ociests for @ given perfod
doubles ;then  hout wwch ull He break elgen quanhfy
become 4 | )\

1{ ined. cost get doubled then, b.e-q- become doubfe o

B

‘_ﬁgg r‘acjgfe- Produch'o'n (OuﬂDUdT) bla‘n'n}'nﬂ p _ |
‘A‘jgreﬂc‘h plurminﬂ i vadves b'ﬂﬂhimf] Hie bect ciuahﬁjnj of

broduct 1 Hhe intermediate ronge bovizom (2 montl, to
one year) aunol blamoiﬂq te lowest eost mefhod,-p\agmjaiz
blanning invalves m b‘am'wg workforee 3"7€Cﬂl¢an(ﬁfy);
prodvetion rates (work houwrs’ per uuzg,k) i?nve"n}orj level »
. Asgmga}e prod.uah'm) plavmning s the. process of dﬁferm‘n‘rj
e 7uﬂn{}£j/ouibuf levels (wuls) of product , defermines
Hae resowree Cabou:ilrj a firm (Opgﬂﬂfmfrbn) weill weed
to meet Ifs demand  over an interme diafe  time period.
o the futwe - The ouggrﬂ.ga}e blan is alto called production blas.
. A anass production ‘wnifs make a sirategre and operahional

plang 6M cacl, level to aclveve thelr C]OCLIJ sucl -fybe,;of
plan is called aggre gafe ]3Iouuu'n7,



For emample, TR
Suppose O T V. mavufaturing composwy |
Sﬁmig"e and, operedion al blan Hual thow YnUCLn~t‘EIEY€slbqp

get ot 1o bt produced without congidering the  size

(I Hrms) \'ma'k&g |

Or‘gdm‘zah'an (firm) Company _—7
Aqgreqode production plannirng = 1000 w«,f
Produch A |Product B Product C IProdUCf D

200 400 300 [ Tk« RARNY

e Hhen  wee |3|a;r) 1000 waut br*od.ucf we Hwouk consider f't'g
model then (E ¢ called AAP (oggregale pmdu‘chbn ;olann},‘fJ.
e When we plan for imdependent production thew it s
colled. master production p lannirg -
Ob']BCHVe of Aqgreﬂo.&'. y)fom?)}n?: |
0) Mi"n‘l'm)zin? cost of bPoducH'on and. sz‘n? profits

i) Minimize  imventory rovestments .

oud, e;luib'menﬁ.

UU) Miniue 0= POt

Lo pb_,j'oY‘Ce. levels

v) To develop &M ecomomic s tya tegy fo meet customer
demand. ( mprovimg costomen service) o |

Aaﬂpeﬂafe, '3'““’)“”"} or Aggr‘egode ca,paciﬁj planni-ngI

Cabaci{"j plamnimyg Is the, process of blannirﬁ oud,

\J”) Mmu'mms U,H‘O"za}foa«) Qf bfav)

Aﬂgr‘cgafe | |
fwmm,grnq the o\/&Y‘au, col.bam[‘y of aun OV:qOT)Izoulen
resowrces I the imtermediate, time pemod « The maln

atm  of aggr'egafe. Cabaci.‘y}ﬂamfng rs to balance
tne coqaa.c:'bj Codl- i}l"e Of' r&saurccs) (.U\,d. olz,'momd. i o
cost e ffective mavmer. Agqregofe Cafaacr'fj bbmmb«g Should
be such Hod it fulffeld (e present cond e demand,,



\mbor{uﬂcé. of Aggregofﬁ capacty blam)iwﬂ. A A

Tt is very important for &% orqatuzation Jcoandﬁrs(zmdm\
capacity of its resourcel Aqqreqale capacity plawmimg hels
o company to anountain  the r‘igtd ocamount of balavce,
hbef.wfen Hie demands and 6«1[3}317. ‘

Steps D . A\ﬁj'“e?“h Capacf('j b’um)_)"n?;

ﬁﬂﬂngwfe »Plaz)r)fnj Qov)SI‘S‘bS of the ‘]L'f’uouul‘fby 5{19,/93:
keroume  Hhe demomd. foF
e period (e - cweeks or months or c[um}vﬂs)

iﬂfﬁrmedﬁd}f@ ﬁ'fn& Ioem’ocl C3 wmonthy to o™t ':Ileaf‘)u
e bhe oggv‘éga{:e, dlemond by cuwming UP

Hne demond for each pooduc{s " _
Qn) Thoengform™ the, a,qqrﬁxja}a dowmesd. 3 vy
demond, o each Yane perto °
machines PEq,Lu'VEa!. to sodisfy
Gy Make o policy
ound. suttable. menpotuer e

() Debermne it cost for r‘ﬂf{ulﬂf’ time,
(ageds o overcome s hort term Cot_bcu:Hj

<) s Lololing i vento ries ete-
re source. plons-

0) Dr

() Dekermim

. Develop altern ahive

Hy NI costo



‘ Ad]usf Cabaci’hj to meet the demand,

AngSﬁhﬂ cabacfl'y when demand s o Lu'ah;

(increase cCapacity temporarily)

() lmcrease aorking time.

) chueﬁf overtime wonrk from e,mblocjefs.

G0 locrease the amanpower,

(v Hire part-time employees. .

) Cross- tram  emwployees [ Train embloyees for muwltiple skille.
(1t is the process of teaching am employre avother set
of skills 1o perform all tybe of Job)

Vi) Imcrease facilibes (R 4D builélénﬂ ; r‘efm'ger‘aﬁa'n but'hil'ng,
Wore hovses , Lab’y coanteen etfe) 4 e,clui}o'me'n't. *

W) Rewt or share faclifies 4 equipment .

(i) Proper inveﬂ%r‘y.

AC‘L]US{: ca.loau'xl\j when demand 1s 100 low |

(Adjust vuse of Pesources)

) Shedule employee 'IT'au‘mimg .
W) Louy off ewployees . o |
(remove {row Job, becoute Hrere I's not enough wiork

to o) |
(i) Perform wnountenance & removation
v) Modify facl‘liﬁes ound exlui'b'ment,
i) Shedule doupdime during beriodt O

Defination of Demnand. | |
T Demand. means the amount of goods and. fememfer sevices

Hwot consumers are uai”r'ml (Readﬂ) and oble to buy
at oo given price durig o given time pervod..

flow demead .

e I any buwsimess , the demand of any product or services
defermine; its Volue aud profit oross of a Compony,



-

"When Hae price of 074 product Increaces Heery 113
demand,  wwll ﬁ,j_,[ omd, when its price  decreages teen ,'fgl“
demond  wull fmereases 10 the market. H’,’Sk@ Hee uhlntj
l/u‘gh,ep be the g’,emanfi. anol. lower Hie u}jh"{—.j , lower
CLEOUJLL be Hre CLEXYlﬂYLd.o"

<yEach orqanization lat o certain amount of &@nﬂl for
qoods and servicel » Managimg Hae  demand. 15
mecessary for an organiahon to be the suceessful
od. aneet its goalk-

r:Do,mcmd. mazu;gmenf‘ .

Demand. mea,cjevbew}; is the process of controliimg e
swebh  maderial o Combﬂhﬂ meeds « This 16 do'ne‘lbj-
bredicting  how swch moderial will be ugeds £ s

Hre commechion between suppliers and, cuvstomers . x
(-DWMTLd. 'a’na'nwjeme?)f 1S 'H/Le. br\ocegg‘of blcm'ni"nﬂag aTna\lljsfs
aund. c.o'n‘ho"{-'ng Hie rovement of goodg arod. cervices
between suppliars (vendor) & consunier. |1t helps 1o anhiyze
costomer demand § adyust supbly ¢ haim operations to
meet Hie demond - 1E includes :fo'r‘ecasﬁwf, future olemand,

setling forgets for wmeetmg that demand 8 ensuring
Hiat  Hae mecessory suppliers are available wihen eystomer
wont  themo

Obgective of Demand manogement &

() lwprove customer Sorvices,

(1) Forecmﬁ'nﬁ waith qreafer accuwracy o
(i) Reduce cost,

(1v)  lmnprove ew'sh‘fng broducts onol excel ot mew }:roducf
iurodu e tiom

)  More efficient plovning .



\

UNI—T' fi  PAssembling Lime Babancinﬂ__~ . ¥

Assembling Line Bahmn'm]:

An assembling line is an produchion line , where material moves
contirwosly through o series of workstobions where assembly'’
wiorkpjece 15 performed. « It is a, Hramsformation, process udiere
the vraw wmaterial co'nveriuL' imto finished product e

* Henry FomL cLevelobed He first mass br‘od"c'ﬁ“” asse'mblj
hme « | vl

e |m: assembl"ﬂﬂ ime, workstution are arr'anjed, m SUC\L‘L Qa
umﬂ Hiat  Hie output of ome s am fnput to Hie Mexdt-
2.6. series Commection . .-

" Assembly lime balamim] is used M Mmass production
process by dévid.m'ﬁ tasks (werk-load) into workstation
and, O.LLOCG,Hn'ﬂ equal. processing time to each ome
L wuthout any dzlouj uy '

« The basic aum of Asgembhwy [Ime BGLO'W”"*? I's '{'D
Marrdeln  a constant production rate at eack wiorksiation.

Apbpblication of ASSemblxj lme 801(17)(:717,
'Mam;fuchn? of cutomobile,

° Asse'mblmq wrcanf
« |Im food br‘ocessmﬂ wut ke blscwffuc{'orj
. Im ’mqmufacb'ng waut ,

Adva‘n‘huies of assembl{nﬁ Ime. ‘:)mlahcf-nﬁ.
e Redvuce Work Lumdh-nﬂ i
« Uniform - production ' roe.
o Better wuse of -machine amd. manpower,
Reducﬁmrv X3 u.wnl; phocess mvehforj

o Less Hastuge . ' ’



* Less processimg  time .
* Reducimg ldeal time.

'7“}:>or‘l'umf 'f'ef‘-mmo!ogr'es of ASSﬁmbh'ﬂﬂ Lime Bcr.Lanci'ny; .
() Work- Station A bl'uisl'cul. areq, «whiere a worker work
wr “h:ols/o'ne or more maclune to perform a partieuar

work. or tast m assembly hme.

0 Precedence th'a,?r-am: A precedence cli'ocq ram 1<
vsed to  represent tae q,esc'mblj hne, it shous Hae
How of the production activities - e prepore a, precedenc
diagram wifhe the help of hodes and -orrows .

(i) Task Precedence ! The sequonce 1m cwluel, tasks aure
be_rjurmed, .

(iv) CLjC'C Trme = It 1s basical/j the rate at cwducl, tie
overall production 1s fodq'n? bloce « The trme betuwcer
the completion of fwo successive products » assumed

constant for all prodvets for @ qiven production lime
Speed,

: - Productive Time,
CycLe Trme Demard Per Period]

v) Idle Time ¢ It Is f"’L& Hme. fDV' wduceh CLmGCL\J)’)C does
not have a Job to process. |

Example; Suppose . car is 'mamgﬁlcﬁnj m assemblimg lime
Rous 1381 5] > [ o] — —> Foushed. Product,

Tosk time (Ti) | time token bfj each task m  work s totior
15 colled  tusk time ,

Work Station time (Ts51) % total +ime taken by eacl, fosk
i workstetion. Tg = ZT | |



Cycle +Hme § for vy assemblin? line , cycle tme Is defimed,
@t madmum  work  stobion tme -E__ZTMU_

Total Work Content | Total Job FlowTimé § Sum of total
work station time . T, =y,

Total  owailoble time at workstation,; MO. of worlkstodion
X cycle Game , MmxT . |

Balance Delay 5 Idle Hme/ total time . = 1 “Tue ) o0,

| ine gﬁ:'c.femcj} Totual qmrk content [available time af worksdh

Minimum mwmber of u,wrl:.sfahbn) M = ot U.Lor'l,’: content

5 Cyclg T"”’)G
Qn. In an asse,mbly lIme po a55emblw\7 f‘oy ftve orbenc

are ass:gnui wdyclhy take tHiyme . 0,8,6,9,10 mirnwte re,bcehveL]
The balonce, a’.dmj for lime is |
O 143 . ) 14, W) 16:39, Gw) 437

i ')’),:5, '}',,:10,7':,:8,725:6 17:/:9; Ezlo.

Te = Tonaxs = WOPE 21 0myn ; |
Twc -'-'l T.{‘TZ"‘E#]‘Y = A’Sm.(h ‘
*? Balance d.dng TJL#I%F 0o = f—?;p Y3 B0 =lYy 7,
Qn. The tabie detaifs of ‘an assembli ne

okt S todton Al8 |c | D F

L&
T oarciin] 119 |7 |10 |9 |6

Un _1un.)

l'\“/\a.t ’l5 the limne ef-f—rcley)cy Of Hae asse'mb/j

e mn = 6

' T Tomox = 10 man Twe = T+ 9+FH10£976= g,
= kgaV \ .
e
\ ) LA .-Twc L‘S '0‘ - go .[
o # = - O *= Y
D lime effiiency = _we 6% !

N Te



N

Splithng Tasks ,
I assembly Lime balomeimg Hue tasks (worl:-lom:l.)owe
distributed, or sphtled i each work.station or manufachs
vrut with a sbeu}vd +me period . It o agswmed i—hnd
He r‘e,qw'r‘wl fuck con mot be split or slxu'fz‘ad, M
amothun workétation authout completeds

(e Thwy poformed at eatl, Smgle stot1om)

I’Pes of Assembly Lime Bo.La"nu'nﬂ; |

e O- shaped lime laﬂoutsz Im Hus +y}>e, of assemblj lime
oll e maclume wd workstafion are a,r‘r'anged around,
a U-shoped line amd the broduct are flow in Uslaped
lime ob.urf"nﬂ production operation are bef‘ﬁar‘mcd,.ln

Huis Hype of oassembly lime operators tuork. efEmEs

inside Hre U-lime ourd one operators coua subervises
Lotte Hee enfromee ond the exdt of the Ime.

/\JVantn,z]es of U- shaped [me loujoui:
. |} toke less moowfacturing area .
2 . More commuwucodion uMom op eroddrs beﬂef termuwork,
low - moderiol lfuand.l)w:ﬁ 'cosf , l/u'gl/:,er pho&uc{,’vdy!
lesc  operodors are r‘e,qwre,o(..
3. The u- shaped production lime provides more optiong
for task assignment.

. U-s od roduct ‘ ' - 20 e
L' Mll;,va’bb ro'dljch'ofn ID"’;CC’:’;’.@S ge Beiie \/Is»'b;/;,fy of The
5. Imn flus +erloe of baLanci'ny an 0perafor superises To
-Hae, rfql»\f od. leff of a stoation,
6. Flewble adnustment of Hae ouunber amd. owbput ! the ro-

of wuts will be decresedor imcreased, ﬂeijly accorab'nj
4o the changet im demand.

R



Mixed. moded line batoneing .

In  Hus ﬁjbc of Model sivylar process similar work

content oud similor materials ore  performed on Hee
some *productiesn line wiH. Lyl prodyctivity and
high qualify without changing the sequence gfoperat,,

TDyo‘f”a. '0"'"3;"'0@‘7 developod tHae Comcept Of Musied
model  Iime bamefnﬂ . Amnd. ts s MosHy uged. 17
automobile a,sse'mblj ‘\lf‘ne.. | - :

A vuned model assembly line 15 o manual, ﬁﬂocluchbn

lime. cabeble of broduc/nj a \ran'e;hj of dufferent produet
™Models sfmul’fum&ouxl] |

\ o, COYL{‘inaously. Each work-
Station Speciolizer -

a set of assembly work. elements,

Production line coboble of moking several cufferent
ports for a given trme ore codled tae mired miodel
}orooluch'on lime » Ex. Am automobile assemblj hne.

Adwan tages of mized Todel link 'baimmirﬂ‘

3

It lwas. a capactly to fulfilled voriows demand, padfern

or steams. 0K | |
Mived model assembly Ime’ produces varipuwt model
1

products o meet the  diversified (vowiation)
° I of twe currend morket o
d£ 1 .
|t 1mprove employees Juworkens  skill oue to Uw"km?
|
: ;)'n rltiple projects
23 Pro per yses of y e Sowrce

Hus Hybe of o del, wmmfau‘urers, produeec
L, I

large

younts of products ot lower cost.
a



5. Mixed model assembly is the obility 1o assem/_-,o
o foamily of broduets  that shore shaory simf law \
brocesset , simular work' content  ond. gimiloy maoderialy
on the same \}:PodMCan lime' with bugh [oroducﬁv;'lj,

l«u'cjla quLb'fj. ‘

C orrent leux]l«,ts 07 a,ssemblj limes ;

The cwrend wawgl«t on an assembly [le Mmeuvt a

broper arromgement Of <kill weorker, advanced
machines and f‘e'ma.l';qg resourcd 1M & -mauufach'nj
unit (factory), S0 that it munimizing HAe }:Dr‘oces'gin?

ol give maximusn owlpat . Each wiorker

Hne

deals wuHn onbj one pout of braduc%'. Thwe produet
bastu from ome worker to aoter wahil 1E IS
j—{w's\nbi . . '

" As,s(.-m—blj lines al*e Wm&f‘“hﬂfﬂfj Sjshms o
progress anoves from £ botdion 1o

Stohon 1M o Se,qu,wh‘al mammer + At Hae wonks
stohiom, mew pourts out odded or neut agsemblia

Jobe ploct resuhng in a ffw'slmw{ PPoducf-q i
Hwe end . |

wduch work 1™



Y

. Gomputeréred. assembly line bodancr'nj.

« Computerized a,ssemj,ly Jime balnncing is defired at the
production lime wivel, are fully Condrolles by Computer

or auwlomadic pr'o?ra,mme ulwﬁmem‘ curd, S‘jéfems.ln
s tybe of a“e"mb’j lime, employeec 1mvolvement I
very Irmited .
e Im Hus Hype of balancfnﬂ computys programs lowe
been developed, ’accgrdjn? o the requremead of
product - needed, , Iike making of foool rtemc, car

ij‘utﬁ'nﬂ e,i‘c.
e There are Moy sof tware bockoger ore vsed 1vy Haés
lime Iike — COMSOAL (eomputer method of chue:ncinj

ober‘a}l‘on for a,gscmblj Hne) , CALSB ( Eombiedercaiilad D
bodnncfng) ALPACA Lprgggmb,j e b’ww‘vxﬁ o
Control o.c HV”HJ°



‘/‘UNIT -5 Moier'fal; Management

\

Madterial Mam,gememf . |
In @y manufa cturmy Ober‘aﬁon[organiéa:b'ons , the importast impuds
are Men, Machines and Material « Material is an Tmportart
Input  ound oumcﬂ\, affects the [pr'oﬁf: of any mmfad%,;y[,j,

Concerhe -

Materiolk 'manoﬁemm'd: is Hae process of blomm‘v\l?,
Or*gomfsfnﬁ and, coerolh'n? ol Hie activities l'nvolv}nﬂ
im  tHie complete Cjcle, of materiols ﬁocu M a COTT'\bO.YLy,
like bur‘claasing, Produch'o'n and c{mve'nfor‘tj condtrol,
amoterial  handling Packm]i-nﬂ trosgportation amd’o(ljs*ribuhyy.
Aim of material vmanagement is qet...

I, The r'l'ﬂl«t makterial

2. At the r‘iql«i tHme

de Im the riqht cluawﬁ'ﬁj
L, At the r‘igkt brice

B. From the rl’gb\t Source.

Obgective  of Materiol Maﬂagevne“nt:

Material ﬂwwgement hag the fU”Wﬂfﬂﬂ Ob]ecﬁvw;

1 Furchasing the best qualify of material ol Hhe lowest
brice o

2. KGC@:\’"ﬂq 4 COT)Jﬂ‘o”ing mocderial safeljﬂ M cjoamL condifion.

i I material mnagemen‘(; it is'emswe Hat r‘r‘?r't
ammwd  of materials are owoulable for production.

4, Selection of best seppliers so that i 5u},f;ly'maierfal
ot reasonable rafe(ie- make a good. relation autly Suppliers

5. Jo cut dow, the comits, “/u“auqlq simplificadion ,

standardization, value analysis elc . (i-e- reduce oyerall
Cas‘{; qf braducHOﬂ).



6. Redvee wasbuge S defects. S,
2 Keeb odl the rgcord, of' bur\clxwuﬁf ,quﬂmh’?"y OJLI \
moderiok ot casomnable ound fuwture mand.

of omaterral 'rnowlmaemeﬂt:
imcreate  productivity amnd,

due, 1o ﬁ"mely avm'la,bify

l'mportance
l. Proper onaterial mamgement
efficiency of an or'qam'zaln'on
o} raw material ¢
2 . Bffective anaterial ffﬂamrjem')e,nt ensure
of anoterial - (\ceep imveniory accurabe)
Z. 1t helbs B acquire riglt quadity ﬂ'gkfczw'nﬁfy
wathy vight price {17 right  source «
i, Transportation ond l/\ﬂ"ﬂdlb’ﬂ«? of moterial, .
5. Avoid. damoge oF locs of material

1) fa’namge,me—nt urdruze S
or MO over stock)

less crastage

J11 ju.sf'!'n— trme

)abour Haneo
pro dvetton .

2. Smooth flow ot
')'U»%(‘f'%trajﬁ ouwkdated,

scrap + SV

9. Dispo sol, DJ‘
material .

©

_Otores
A store is a place

wlere various ‘tems sucL\,l ot ol
anateviods , tools, S&ﬂu—fWSh&i prodvcts, spare parts,

ff-ru'élmed. good,é g 6CY‘CL}3 etc J ienre Ke Pf (blace) '.s

kown al store or (warelhou®e o



Store heeEi__ﬂg_E

ey ke dc‘fmu,d) ob a qucfn'or) Oj recelving
of rou snoderiods, tools , spares, J
| to the repechive department,

5tore keeping
6for‘inﬂ 4 fSSUim]

consomables items etc

Objectives of storekeeping Z

I, To make & bolanced, jbtd of raw molerials , compomne
tools, e‘[“‘ibm‘”’“tg 3 any other itgms mecessary to
meet  Hae production Pequire mentse

2. To marntoun a sufficient stocks of aderfols, I'f
h”wmi[vorfaﬁbx) oleJOUj P irregulam'h'cg In bUf‘Cl/wbsl'nf]

’}T‘./be' ‘Q‘O'.Cp,,-
5. Make @ proper records  of old

L, To Pr‘evemt f\ﬂom Hueft » damage

300dx }pr‘eseﬂt i store
was tege of stored.

items .

° 5’[0\"5713 or 6<}’orel<e,qoifnﬂ 15 o
d&paﬁmeﬂto
___—E(pes Of stores
4. Closed 6Stores s All rtems are stored, 11 a closed,

and. controlled, areasln this store only berms ted
efnier,smaﬂ» 4 cos-Hj items owre mosf-/y

service 1o e production

person il
stores 1m s store .
Jterials are stored Im open area

of wlee Theoge mater/al whose
ke

2., Open ctores . ™
and cloce to the [mini‘
Con_squ:'h'm ,'5 \fﬂY‘j lu'g[»\ are S{DI‘B in “\I.S Siol‘ﬁ,

ore, coal , sand  bricks elc .,




cenfr'alt'éwl \

store room

B. Centralised storess ln small industry
slore 15 present. m His system te
is located very near 1o the place of Wi LA there
oxce mumber of 'mwmufadun%? olepartments the store
oo s mear o all the dﬂ/Jmee'nt, 50 m'm'rn@u'mg
material '/»awai"nﬂ cost o In Hus store befter:
supervigion aud control 15 bossfble.

L. Decentralised Store, Decentroliced stores are preffered
Tp | urge factory, ’nw\/f"ng different  departments azinﬂ
detferent kinds of matlerials 4 each departmert ha
its own store. |

B \ ‘ ‘ ,
Policies - The rules and r‘u}cdahbns of the busmess Of‘?amza,boz

are j'r‘a'me_d. i the form of boh'C"BS- The policies are made bj
Hae top level of mmoagemcwﬂ curol fully acceptable bja,[l
people ¢ It 15 cecision makmg process . waj must be
based o past ex,bem'ences,j‘ac'fs awnd  Frowledge . Policies
are an - integral part of the big operation wiich helps
in 1ts smoofh jnmcﬁonfng
Procedure - Proceduvre means step- by- step salwmce,]%r the
ba':fo"‘mnC"' of aCHVH‘\j M'H/\-I'?')"Hme. or‘ga'r)l"za,ﬁon. A sheodule
of activities wluch needs to be béY‘j‘DPmegL) one affer the
other , i a fiued period s bioving o proper begimming ard
end. 18 krouns at the procedwe. It 's anaction making

'D roceSS «

\




EXCUmP‘e o:f broceduré ' R Y R
Suppose an order of materials has to- be placed Hien i,
j'ollouu'm] brocedure meeds to be folloused, « |

Step 1: Otores department will send @ bur‘gl«as.‘e 'r‘é?&ésf
o purchase odepartment . | | -‘ | |

Steb 2 . Purchase departement aull amalyse curd, Corﬁbare
the bill of materials. ‘ |

Si'E«P (3 ‘: SOUPC"ng CLVLCL mvhs,‘w oj" ‘T)”LHJ'E)").QJSO

Step it ¢ Receiﬂ‘m‘i quofaﬁ'ons from viarioud 5“#15/}0"5!."7

Step S ¢ Evoduh'?n of cltm'fu}r'o'ns cowce,ri/_tfﬂﬂ brice ,clua‘h"/y;

quonhity ete. B

Step 6: Plocement of order,

Step 7 ¢ Qece'we'm] moderiaf from 5uj>}:h‘e'r-js,

Step 8 ¢ Ch,ech"nﬂ of -mocfer‘fonls,

Step 9 1 Proporation of ‘onaderial received. moles . |

Step 10 Mmh'nﬂ payment to suppliers . |

Vendor ¢ A vewdor s a party ;T?,Métlbblj chain Haat
makes qoods and services owailable to companies or
comnsumers, A vendor olio krown as supplier;

A vendor purchase PV‘OJUCILS ard. gervices and then

gells Hrem to another composy or conswmer, Vendor
means a Company or person wilo sells and supplies
115 }:roducfo | |

Vendor development ! Vendor dmlomw\t can be dEﬁhed,
as the GLC{'l'w"Fy Haat @ bwjf'nﬂ Cow‘baﬂff ww‘tsi_olinlbrvve
o Suppliers perforenance capacity so thab it fulfi)
He su.{;[:hj meeds,

Efi



for‘ example;-—' Suppose. @ car mam{chm;'m] cOmbw
Teed Mouy bouts and, every parts ls ot |possible

to hmnufo.c{ur‘ed, in the ’.'ﬂdushy s 60 ﬂwy lx\,dbfvf'm

vendors company who are spaciodized in Hae part.
So the car qmanufa,chm}u? im Hae industry , 50 Thelp
help from venoors c:omf)any wlo are s}oad!'qfl‘}zd

m tiat part. So the car manufacﬁ;m‘ny compaiy
makes odl the cLC'Hw'Itj ko 1mprove Hue supbliers

bgrfor*mance :

Vendor Selection - .
It /s Hie process of selechi Hie best suppliers .

)

1.0m the basis of tybe of business or 'mamfacﬁm‘njr
vruts -
2. Making o list of vendors /su.bblfer*.g,

8. Select the best potenhal vendors.(on past
performances record)

Ho Select the vendor thot provides a better q ual'ty
of the mmaterial .

5. @elect those suppliers wlucl, selly |
product af a resomable prive. | good. qualy

8. Own the basis of mode of [Day?mevf.(h'ke payment

through debit card, cheque, infernet banpe urr)

F. 0 the : ; 7 |
'p) basis o} service prow’ounf.

8. Make a contuet Ch’gqﬂy bfndﬁng document )




Ve'nd,or' A"na,'\fél's . A veﬁ)dﬂl‘ dJ/\.OiJjS"S mMeans deeb
l:.u\owled»ye of Yow~ suppliers. asmd vendors « It \Lalps vs, to

{

Underetoamd  ow we clwoser vendors operode , bigut we

con bemefit your  bysimess, and, What ore  ow \potenfal.

This brocess helps vs tp Id&'r)hfrj the best vend.ora for

our com/:awj o 1t aleo helps to uznolusfaml own w.nalow;
Capa bilifies and  how well Haa] meet owr Meedse '
Pl Torenh
Vendor Rr.bhm] s vy

Vewndor r‘OLﬁn? 15 the meacwement of Su{gbher‘.slv‘cmdor
berformance « Tlhe perjormanca 's checked bf{

1. QLLaLuLy of product SURUEARIS
D fDelwery }aerfvr‘mance Co[ehvcrj tirne) o ¥
3o PPI‘CE. a}o’gh‘e_d ) BERN v Y Sl
L. BService prow‘oliw]

Ad\fanfmge of \/e;nd/or‘ r‘abm] o g

. 1t helps: o L»ww the vendor s swiable J{W deal or naf,
o |t assists Hhe buyer  fdentifing ma,s of weaﬁnes:

ivv Hie Venolor's performace oung, cdiow wa, bu,ycr‘

o  toke corrective steps . g | |
5. Provicing feedback frow olb areas m one I::acl:a?e,
4, 1t lelp us for contrm yous merovemerlf of vendor

‘peoformance - i

5. 11 helps the bay&rs to sirike Hw rang L‘md of

commueahion  req wred o
\




e e e e
e

Funetiomn of material e na?emexré
I. Ry 3kt Materiol |

2 I Ql‘ght T"m ¢

3. Kl'g Wt Amoun‘c

L, Qfgl«:{' Price
Se ngh;t Sowrté

Sunchon , \
1. Madenal phonimg and control
2. Puf‘ctsaéimy
'3 Store mama?e.men{

4. lw)ve.fnh;rj control manage.-ment

Purclmsfg ¢

Oblech've ’
«Jo able the snHater
posible, coste

« To enswee e condimnuour How of produchon ,
. To develop am altrmalive s06ree of supbly-
e To l'ncrwe acsel fwmovele |

e To de;glg[o pure hose poliey awnd, proceduse s
Pur(.‘/lﬂlel{ Proceoure

i, Determmunin pwchate bad?d:

2. Recespt of pwehate reguisttion

3. DDetermining Souwree ofSa}:bly

Ly» P'achnj oraoey

5. fFollous up of placing order

6. Receipt amd imspeckon of mmaleril

F. Clecking IDvoice,

od supbliers and equiproent ad iU




UNTIT -2

Produchon Fbr‘ecnﬂqu

* Quanttative Fortcalﬁzn? 1 ‘u
I, Naive Apbroach’

- 14 Hie actuak sales for & .
dewmnand. for Feb 2022 is alvo 400 umits.

product im jon 2022 /s 100 unit 'y tley

F&b = Dion © loo wait

2 . Past owerage metlod. | | OL
F = Sum of demand, for all bost perid l
- Mo. of period .

3. Moviaﬂq Pagt averoge me‘“"”di

. Sum of demand in past N ooty

F;L ¢ Lwostn Mo, Of P(’-"‘"od

4. Expomnentiol STGOOM’D‘)? Metiwod §

\F'J-c =R, *"‘L'Dx-""_x'-')J IosXél’

It < =o0,

then, Fao = Fx-
It & =,

then r‘—u_:lej

5. Weighied wnoving average mefhuod ]

_ Wydy + Wadyo t U33d~x—3\
F—x‘ -

@, T Wy + g

Where, @), 0, &3 IOJ‘C

. SeqUeﬂcmg mﬁ welglinge of last
e 0 o
UNIT-3 TowRtas

Break Even Amolysis
o Totol Cost = Voriable Cost + Fixed Cosf‘lbz =WV t FZ)

Total Selling Cost = Total cost + Profit| (Tse = Te P)

Agep = s K =i
(Sc - VC)/unit iy el ] Bc = V) lumit
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mgiﬂ = DUJZ]DL& Production — Production of BEP |
Contribubion = Seumﬂ Cost — Varioble Cos‘f:}
W‘Volume Ratio = CO;S;MMFJ X100

ri"’lafgm of 5afef7 - M - Protic ® Saleg
P-V rabo Seles — Varioble Cost

UNIT - 4

-ﬁ\ssembly Live Ba.Lamiqu_

; _ Produchve Time .
C\/Clg Time = " Demand per Period

= T
IoLLe, Trme = Ttu;qmﬂﬁme = Tc.omplc’rad Job mle at rest |
: _  lork Stabony — Task Trane }
| Tdte Time = AR

Totol Work coontent = 7 dork stotion 'h"mﬂ

Bolance Time ’Defa{f = ldle bme  _ Nnle ~Tye -
Total timne mnTe

_ _ n Where, 9 = o, of workstaho,
‘7’320. O]t s = Totol Hork Content - ;“C] Te = Cycle hme

o Cycle Time Tc
TH;_ = J WHork stahen frme

Lyme ﬂﬁ"'ﬁit’,ﬂf‘y = | — Balance c{,c,/a_y j

ok, Total Iork €Content
Available. Time ot Workstedioy




