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CAD|CAM
A I S
UNIT -1 Fondamental of “C_AD’C’\M

j

CAD . Computer atded  design 15 the usev of computer fo help i
the creation modij-{ca,l‘l‘on, ana,l\!(,is and obh’m}'/,abon Of Q
dcsfgn."lrmc, Computer 5\Jd‘em consist of J/)gc/a], W(ﬂﬂwe,
and. soffware to perform the spacial design fundbion.
CAM ! Compuler atded manuj‘a,cfuﬁn? can be defined as
the ovse  of computer sﬂsﬁa’ms to plan, manage and.
control the operation of a ‘manufacﬁu«{n? plont ﬁu’ou_?l,)

direct or Imdirect computer ik with Hwe plant roaw
materials  amd  resources .

Avtomation |
Avtomation is defimed @ the process of berﬁarmin? a
well defimed sequence of operation wufh httle or no

hwman  labowr, Usi'n7 specialized.  semsor amnd actvator
that control

oand, monitor He sequence of. operafion beir
}:erform?ﬂ:' /
Me choonization -

'.De.sfcjn Process « @6553“ is defimed. az the process of
Cf‘ﬁ—aﬁ'nﬂ a compoment to weet desired Meede. [+ 1S

o de cision 'mod:mg process | M wdiely, the bazic Mathe-

maohcs omnd. ewqmetr‘mg sclemte are ysed t© Converf
o 8 < .
material, 1o Valuab/e productudhy'c Saﬁsij ocer Mece.

There are s G'Z'C‘.las Mvolve 1% the conventional, design
process M

1. Recognition of meed. A Avalysis £ optrimization

2. Poblem :Deﬁ-nafio'r) O, EVQULaﬁ‘O'n
3, Synthesis 6. Pmse’”i‘ﬂﬁbno



X
]_-Ke,cocj'n'f{'ion of Need bk
ln Hais 5fe[:> Hae d&sigmar ;dﬁﬂﬁf"j Hre Meeds: of The brO'duc‘

The omvironment uvmnder wduch the broduct uull work

2 . Defimation of Problem
ln Hiis step the designer decide the shape of product,

its shbace requirement and. the malerial ~need to
manuvfactwe it. |
3. Synthesis of Design
l;n Hus step a Pouqh design/drauu'fng of part (s ade,
Hae different force wlich wull act on it is cabewlated
whuch help jn deciding Hie approxumate dismension 0f
Hie product.
l h. Analysis and. Optimization
E ;\JC Hus step the cje,ofmeﬁ’ic, shape aneb The dx"mens{on
‘ decided. /6 checked for safe stressex and if It s nob
satisfactory , then the dimension of He product re
recal cwlated - The part is edso pptimized. £o0 tlat 1t
acqc,u"rt vr)m)mum,dimemsfow, w;agbcﬂ“, Volume amd can
be produce at low cost.
5. Evoduation
Iy Huis stage Hhe prodvct fs compared weeth tie pro bler
definaton phase e the nanvfactuimg and f\esﬁ‘mj
of wodel s dp-rb)e to check te o/oeraﬁ'njv b eformasx
quality ond, rehiability of produet

6o Preseﬂfaﬁon |
| Hus sltep 1he cOmbone’D{' 1S re br’eseﬂ%‘&d alDa’?f]uUﬂ)

Mecessary dfauﬂfuh?‘s i an  edtract’ve f‘omaﬁ F'e?ujw,d
by the mnanvfacteren to produce the products



| The abb\icai?l'on of comp uter for Design

The variows dasign ',,6|M task which cam be berfur.mcdbj
o compuker asded, ol,asrﬂn 5jsi'e'm cam be grouped. nﬂo
j:ou_y\ fuy\c{-l'onal, area, s—

1. Greomelric Mod&““ﬂq

2. Engi’ne,em‘ng Amod{jsis

3. Design  review awmd. evaluahyy,

L, Avtomated ZDr‘o.fﬁfn?

Greometric Mool,diﬂﬂg Geometric ‘mod_eh'mg rs the Compufer
compoedible amathematical deseription of te g eowdry of an
object e The smathematical description allous {‘OCF\Dnghm
‘o d.is]o'aﬁ the i‘mo?a of The produet omd camn pbe
edited. on Guwaphic terminal. The basic form yses “uve
frame 1o represent tte model of the pbroduct,

E‘ﬂtj;"neer‘;'ng F\'no.lxjsis o It Involves stress - strain ca,Lc,ulal:iow),I
lheat tramnsfer calcuwlotion etfc. I L.,@Lb to j—f-ncwut Haoe di’ﬁlgm’{
broperties  svch as  dimension , Surface areq , weght ,volume,
centre of 3r’cwh‘j of fhe bproduct to be mmade.

Design  Review and Bolvation: This 1mvolves the anaﬂjjsfs of '
pbroduct S0 that it should jﬂL it e Space, Ior‘ow‘de_,d,,

Most ini‘eres{v‘n‘q feature of CAD Sjéﬁ’-m 15 kinemadtic amalysfs
ashich  provide. the facility to amimate the tiorbing of product.
A\ofo'mqted, ZDF‘af‘HV)? s This fv_ntwa of CAD sgs’cem help to
outomalic dimenﬁ'oning of Produet, Seabhj of the dPaUﬂﬂg
and, in dﬁV&ﬂDb’mgh't of sectiomod embse- view of product
whith  help manufacturer [ /JFOCLUcfﬂ?'{'% product.




Benefits of CAP
o It improve design Jar\odur:h'vhf,
* |+ reduce wmamnpouer PGCIUJ"’P-J' to dzs)g'n a product e

e |t is easy to modify a design according to user r’eqtﬁrbment
™M a CAD system.

* It reduvce material Mfwﬂﬂ' | |
o |t br‘ow'd;e d(ﬁvzrem% color OID{'I‘O’O wdi'ch Ll,e,lbto c ystomrze d&s:ya—)

v 1t hedp to d,esig"n it bu'rjk accuracye
L imitation of CAP
« A cad system PCOL@V‘UL larger =memory and speed. 1o ruM

57000%]3 o

‘The she of a CAD soffuare package is lurger.
. A cAD syctem required. l/uﬂL‘l‘l skilled personal to perform
Hie work.
o |+ p&qujr{d Du'ah, mmitial. mvestment o 56{“}3'& CAD Sjsfwem.,
Com puter Conﬁﬂura,b'cm for CAD apphcation ;

A\ CAD 5jsfem imcludes  howrdiare component amnd CAD
SOJ(W bg_ck,qyﬁo

The thardware component roclucde ﬂuﬁfollommﬂg-

1. fDe,sfﬁm Wor ks totion

Q. . be“(l/:»b\fc Tervmod

b° ,T)b“d ZDev/ce oy
2.« Guaplical. cubput device
¢ Central bro‘lﬂssll"nj' unit G

4, 5eccmdmj Storagy.

Desiqn .L\Iorkslaﬁdh o The design workstodion s the sjsﬁm |
on which design of a progduct 5 made . It provide ’

imteraction  befucer oferator a ot |
, nd. Hie CAD |
The workstabion perform following function Pk packacl



1. 1t must mterqct with the CPU.

0. It musf gemerate a graphicol image of the desigred, product
3. It must for“ovfol& cUgf'fnl d,ééc-f‘"l?ﬁo"‘) of the tjr‘ab!«ic f’maﬂe.

4: It must  tramslode com/au:bey‘ commands Imto Obﬁmﬁon]‘wacb'ar,
It comsist of f'ollouténg Luarduware C‘lombdﬂeﬂcs ‘3_—1

1. Guaphical Terminal -

2. Ilnput Devi ey «
Gwa,}:lu'cola Termhal, | .
The gr-abhcal, terminal (also Frown ag gro.blqjc dls[:a/ay or
V64) enables the  user o view jmoge and o communicate
with the disploged fmage by ad&’b’)?,d,dﬁﬁﬂgzblahkin?
and. 'tmo\/i"nﬂ 3r‘a,jolxu‘c entiies on the djsblaﬂ Screem. i
There oue Huee Aybes of gm(ol/u‘c_%ermf‘nal,s wducly 1s
uudely used  in CAD system

1. CRT (cattwode Raoy Tube) Display

2. Liqud Crystal :D'léb'o‘*j

3. Plasma Pamnel Display .
lfa)puf Device . '
An  inpub device 15 a plece of ?«C[Ldbmeﬂf usedl to provide
o dod omd control sigmali to The CAD System.
There OXe Various bec of mput devices wlugh is aude
vsed. P2 C/-\D sjg&m like Mouse,, ’Lejbowd,,cjwablu'cab

{‘n{plel;s etc .

Giraphic Output Device

« An output device T- any piece of hardware equipment wduch

comvert  Informalion (nlo aform in  which hwvan can

read., See amnd undenstond, ITe
o A grapluc output device is om output device “wdiich
produce fimal drawing and. docvmentation of The clesign



on I:)ngr
ﬁ\lormfw and.  ploter i au.delj vsed. ar @ y"a/ﬂuc
output device wdich proviole huord. CObI@SCbhy’S/Caﬂ,fopw

of text a well as frgure of the design

Central. Pr‘ocessi'nﬂ Unit
«The CPU is the bram of enhre CAD 535%370
« A CPU comsist of controller (control om,f), ALU (A rithmatie
L09;co.L Unit) omd  Imternal, r’eglsws
* Functions of CPU are ag fv”ou},
@« To recesve  imformation from the worketation cund OUSb/ﬂy
the output omn the CRI screeme |
b. To pread the data stored im the 'secomdary memory
6‘{Tbr‘aﬂ€ U'b’)f%e ]
Sof e
Software s a Sequence of mstruckion design to direct a
computer to perform certoun Tunction - 1t is a set of
bre wuritfen }Dmgnam/ Cornm and. s
50%4@6 is devided roto fww ca}eﬁom‘% o
1 6jSi‘€m Soffuuare | lt
2. Apblication Sofhuare .
Bystem Software A system  software fe OL',LEI,DQ
Softwarg  which, s de,Slg?r)eo(, to "nﬁana.g)d the r"esowcdof
computen Sjs’oem ( Hordware) . |
€q. I~Nmdows XP, KNimelpws 10, Limux, Unise, Andiod -, 10,

APPlieation Softuare: [t s dosion 4o [
tosk from wdicl, it fs cre f9 ’ bberfo ™ a Sbecnf*rc

Y Ui the reseo
Of computer system WOU«?H systen sof 9 | wrce

Eq- MS Of'fl'CP— s Auto CAD , Solidworke.



CPJ) DQ.{IL’DQSQ cmd. S‘h"UC'I'UJ’E;

*A CAD datnbage i5 defmed o3 the orgamised, collection of
3pa)>hfcaL and. mom- qf’abl«fcai. daln, S'ZD!‘ed, o7 Sec_o“ndm
5!01‘&38 m co'a'n}aufe.r‘. I

*A CAD datn base strocture 7s defmed ag e set of doto,

elements that are relafed, to each other bj a set of relokior,

and. by opblymg these  relation om elements will resalt
3 meamingful. objec{o‘

¢« The comblexﬁy of dlota base depends Uporn tHae +j£x5 of
model and.  information ex trach i 1
Sl et acting ca,chﬂj built it

*There are  Huve 411;)@ of Dato, sfructure wilyel, can be
vsedd to Conghryct tHoe

Ob]ecf,
Corner 1,2,3,4,5,6,%,8 g' | € 6
Edge ~ ABCDEFGr ERN ek 5 D 5 Jp
2 Y | 3 Gt 7 ’
SUJ‘JIDCC > 52 e % 2 (& 3

Based. om  Edge/sides;
Al e c | D|ETF Jor
P\dqi{on j’or corner
[;—A,%B |2 -88¢c [3-c 2D |

Ba,sﬂd. o) Cormer

Bosed omn Surfaeex

e J

T

| 7 —GisF| 8-D2g6|

L - ASD 5~D£E}6+exrj

Gq eowmetric Mod&linﬂ .

Greoeneiric 'modx.ﬂiﬂﬂ Is deﬁnut a2 Hre modtewatical

descripton of the shape of am obyect - _'Du.rin‘cf
jcome_-fmr. :gﬂ()ddr.ﬂ? l)roc_gss '“16 C()aa)[su.ftll“ Sﬁlt‘,(‘.‘b %Lu:;
jproper o ottematical desc ri})f?'o'n a ccor\o&"ng to

‘Hmﬁ ﬂi\!ﬂﬂ co:ﬂ‘)b’laﬁ)dJ aned, 'Nuus d/é/)/aj I'{‘

] Qi‘ O(T)
lmcu]c om tle g"‘“PL‘Ji ﬁ’fmmaz,o



e are fures Fybe of geameinic moddivg Wi

0

oue 08 fo”owu 0
1. Hireframe Moo[eﬁfnj
D - SUr‘juce M’od,d.i'ny
3. Solbid, Mod,c,u'nj.
Wireframe Moo(/\’lifnj:
A wireframe model of an object is the simplest form
of geomefric wmodel thot can be vsed 1o represent
Todel maﬁ»e,mab‘cauy in {he computer o I 18
Some Hame r‘ejr—f,r‘s b o a stiek ﬁﬁu.VE’, or am
é,d.ae, r‘efbf‘esm‘faﬁ‘on of the ob]egfa
The  word wureframe .oao/j imoicate that fle ob]ecf
is formed. by be'nd‘(nj LLUTe. O“(’O”j (‘L»/eedye of
the object. :
W ire froome Enthtes * |
A wureframe entities 1s defimed as the swallest
unit of a wireframe cubuch 15 wused 1o build
Hae Objecf bub low Jts owun ioLen{-hLy fs called

wu reframe entihes.

A\ cuire freme entiter /s dewided 1010 two
chv,gom‘e,g o

9. Afna,bj‘ﬁc Entifres

2. é‘j'ﬂt‘l’bﬁ‘l‘fc Emﬁh'e,gn




;\ncuij—h'c E'Dﬁive,g /p\'?')diy‘b'c Cwrve o
This f&]be of em'h'ﬁ'ex/cww com be "efbmsenfe,d by o

51 ple, ‘Tha:ﬁwmqb‘c@(, Q,Clu,ouHO?) suchu gy Circle op

'

“‘ne esz:o
It has a fixed form omnd commnot be modified. to
aclieve a shape thot violter the ™Mathematrcal
equation, .

The ClﬂO«Lch entibes are ! -

1. Poimt 5. Are 5 Clbse T Hyberbol,

2. Line Ly . Circle 6. Parobola
\

Sjn‘f‘m‘;ﬁc E i bHes / 55/70#1«651}; Cetrve
Msg tybes of entites (se appromisation and iterpolaby,
Jteclfu/u'czue, to represent tHie entitiess

These carve howe some limited fleubility 1 sbape -
creodion vaddel, fs comn trofeq by gl'wan data, boints .

The 57"01‘14/6{7'C CWVe Qre o —

1. Hermite cubic spine or parcumetrc cubic curve or

cubicspline .
2. Bezier Curve
3 L) 8 = S/Dll‘ﬂe.

Poimt ¢ A bpomt 15 o mototion Huwt tll an exact

location Im space and lhas e length £ wuidtt..

“Im o CAD systemy o pomt s de frmed wén? carfedian,
coordinade sysi'em or o polar coordimale sysfem or
can, be defimed from «a previously existing borng."

(#ty'z) / , >
Ve P
'/f ) - /‘ (r\’t
yd /C(’('!"’) 0‘(‘( Y"':) -
1

'/‘ ’ B("j




Line. ¢ A qroup of ot which oare m™oving fn a Stred
bottn but )y opposite direction
o wudthh 3y MO deptiv, but bty lenghh Oﬂ'\jo

"lm a CAD sjs{‘gm Hae Simplest et od O]Lo'-aﬁnmgq

lime 15 by means of its o end poimts ¢ Tle end-
‘ e 8 er.fj-ie,ol al fooifn-hs : vu‘fﬁ’)/
pboimt cam ﬁ b ’ f:o(/,, O

/B(*'ﬂ'/o//>/>/ '!ijgf!fnhtt |
ALY, //{I(“’Cﬁz /fp(:e,?,a) / / N

Circle o A ciele s o closeol tuo- dimemnsional frgure
i wlich  the set of ol the pomts im a plane s

* e,qujoUsf-ant :{'f’ofm o 91‘\/%10 ‘boifn'l- colled "eentre' o
"l a CAD sﬂsfe’m the simplest e Haod. ofhol/ej-/'v)imj
a cirele s by wneang of te centre A oud rociug Re
These are vouriow o ther e ttwd. H/\muylf» wddch a
circle can be defire wuttin a CAD sjsf‘emlr":«e,

j‘m"ms a Line .|t hat

" Circle, PQ_,SS'J'?’?? WOCL?”) ’I‘Lmee Co”.‘rnwr }OOF.?’)‘[E;. (
R F(x,y,2) A
? x C (7( L4 j;’—) < 5 (}( 2),‘,"‘"?\4";}1“;1\. ufx":_;:' PN l‘,
2 @w/n) NP = 1) B e 1 B O
@‘() Dm 2) G_’ (K"jFZ) L ‘? \O

Arce < The arc of a circle s defmed s te part

or segment of the circumference of a circle or

oHwer curved, lime o
Tlere. oue veuiow ettwod ‘H/Lrouﬂ‘/) wldeh amn arce

con be defimed. m a CAD Sjsfem awduch are ag

I LS

9. Stort point, centre sud end point
3. Stort pont evol poimt 4 Ineluoled. omqk, :



R

S 4, Start boi-n'f ; centre , yn ¢ fuoled mogle ' N S
5, Start Po‘i?’)i‘, end pormt 3 rowliug T 2o |

Ellipse ¢ Am ellipse is a plane cuwve SLLPPouyl,oahq twO‘
focal poin{‘, suchh  that for oll, point omn the curve,
Hae  sOm Of' Hae two olustance to tle {-ocod. ’:-ofrnJc I'¢
constant
"l4n CAD s\jsfem ellipse  com be defimed by Its centre , major
4 anmor auus s .
K&]omsemfu,ﬁm’) of curve / Entities &
A curve ‘n o CAD 5515Jcem can be r’epmsvnfui Im
form
1. Non- Poroume tric for™
9 . Poro. mefric fprm

[

Paramemric Forvw o

\ ) ‘5-'
eln a poramelnic form fhe corve are e presented UStng

o, poveametnic e,quaﬁov)a
o forametric equation s a erbe, of equakbion which vsa
o independent voriable colled o o eurarne fer (often
denoted. by U or t) and. in wlich dependent variable
are, dﬂffne_d: as combim vouk fLU’;cf‘fowq OJ'M Pw‘a‘mef?f.
v in parame fric form, the cwve is represented a8

X = x(uw)
Y = yw
7 =z

where X, YAZ are ctoordimade valuwer on the space
otnd. ﬁa,e, co.srres}:ond{'ng fLU’\QHO'h 2w, Y2 ore the
f:oly'no'mnaﬁz m pare,meter '

. The povametnic form Is most cowenient for CAD £ higher
order cwrves. (twberboda,  porabola)




Now - Parometne for™ o \
aue represented utimg ad

¢In  vom ’Darame.f‘m'c. form the curve
Nom-~ }oa,roumel-m'c, ec[u,od':‘m—) wlvch hat two form {mpheit

ood, Explreit form i wi'e h .‘-mbnc;f form 1's wiidely uged
Yo represent oquoJ»jHC entitia .
e Now - parametnc e,q/wﬁm wer dependent a well as

i dependent  varioble to represent a cuwrve and did
not .Use or ass:‘gn any otHher f:am'mcf?ftb 't

cwrend  variable.

lmplicit form &
o In am implicit form
imblr‘ci{* eq/L,wi'l‘O’n wluch has several variobles 5 one of
whaick 18 a]"—:mc;{'-'@n of the ottur - cet of variable.
The 1mplicit form s converuent for 2.D curve of
first oroler omds seconds orders Typicol curve Huak: ean
be covered, oS Irme , circle ond arc.

Explicit  Equation | Implicit Equakion

o Debendent yvarioble 'Y’
Stoted. i terms of "¢

Hae curve 15 r‘etomsehhw‘u luirnﬂ
©

s clearly | Dependent variable 'f' s
not clearly stated, in terms

¢ E-x.phu'c bQu.ai:l'On °s demobted b of he! s -
Y -_:f—(_ag ; ! e |lmplicit j“l-'ncﬁ'oﬂ ys cenoted
i bj fo’v) =D
“\j=3961'+67t l “8‘)(-0'*69(.—8 -o0"

Rebr‘eseﬂfuﬁof) Of' djfferem{- cwrves »
1. Lime R
o I«m};h'cif form of a s-l—r'ou'tjla lime 15 t:']lwm
Vy=mX+c¢
Whee <, Y re present Coon
2D system and A 's the slope of Hre Lime.

by

cftnafe Of CCI.V‘{EQ:M



o Parametric form of straight 1ime s 3;\/0) bj»’

Z = a,du t by for O£ w«l ,
2. Circle ¢

°—,-Lb€- imb“cib j—or‘m of C.I‘Y‘CIQ, cudwose Ce‘nfTE,‘ h'u, at O'r‘igff)

OjL Hae coordimote (5 3!\/6'33 bj
f)C?_ = j?— » p?— |
. The parametric form of the cirele
at orgm of the coordinote (s given by

whoce centre liet

et 17 T0% 6 here O£ 0 £
B . W ’ £ 9L27A
vV = rSme Lo the rodiu of €irele

x = r[ivE
Y- ,n[%] Jor 1 W&l

3. ellipse .
., The implicit for™ of ellipse is g

ven. bj o

%L _;f; = 1
2
a’ b N . o

of aw e”ibsz- tthrose centre

e The parame'h“r'c jﬁor‘m
£ fhe coordinate Systew is

liex ok Hne or*igiv) o

ven b
a j X = CLCOSQ

Y = b 5in ©
I oaue semi-majors FoIor Qnes

ihere '@l and b
0f ellip5& e \

Ly, Parocbola o |
A parabola har @ focws awnd. a,}'uol, line called
dyrechix » any boint omn the parobol o B

e,qw'djsfanc.e. fErom the Afocwd and directriz «




e T-Lve‘ I'mbhci{- -f'or‘m OJ( o bwabo)a l"s 3I‘V€Y) bj

Y* = 4 ax o
e One O:f‘ Hre, pa."‘a'ﬂ)e‘h"‘fc fom Of’ }ood‘a«bola /< ?Ivgné}’
~x = aur

Curve F:nﬂ"msz
* Curve fiH‘i'nﬂ is the process of cOnshﬂucH?ﬂj

apathematical function such that it fit to a STl
of given data- boints 50 tHwat a gmooth cwve <&

ae,nc;r‘afedu
. There are +uo snetwds used for cWVe f"fhﬂﬂ;
1. Approdimation wmethod
9 . Imterpolotion Tecluugue i

o cWwrve

» be

/\ppro:dma,h'orn MetHwd, /

e Iln Hus smethod: of fi'ncﬂi‘zr)j Hie unktwown dato
poi-ni’d from o 91‘%70 data pomt wluch 4s oot exact
but cloce €mough o be vced for comstructomn of
curve s

e |n Hus me Hwod it )s wot DBCEHWj Houod Hae -
cwve wull past f-bwou:?’f\f all  the givew) olatw points

e B-spline and Bezier cwve tue drawn os)m‘y'

anr‘O“fd‘mai".Oh nettod r

|-nterpolaton Teclrque
e 1t Ts the tecluique of esttmatimg amy ro term ediakef
volue ef the function from  The Ag'\'\”"-” data, porots .
o Hus 'tEch'qu,e the cwwve ™ produece will bass
Huough ol flee Q;V‘cﬂ data. poimts «




Interpolation Techuique
)t s mecessary that tee

curve produce will past -
Twough ol the 9ivwer>ol,afa
boi'ntﬁ'

o Cubic splme A l@mgr'omju
interpolotion methods ore,
anidlely vsed to geverale
curves by i terpolabion
anethod, «

e The shape of Hre cuwrve 18

ﬂ"'f’«‘lﬁj mﬁet{'e,ol by ch,(.lnairj
dote  pornt amd
s umpredictoble
Sbh"‘ne curves aure, wade

o gh’)ﬂl&
Hie chomnge

° Ca,bl\c
by this techngue

Approdmation Me fipy
CBesf*ﬁ'f Metlwod )

+The curve broduce wll ot pas
“"f/\muﬂ[/» all the ‘a;vw data
_}:oofnfs but will be close o
ot many point as poscible-

o Regression amds least square
me Hwds * ore cwo[d;j vsed
1o gene,r‘ai'e cwrve by

op proxtmation wwethod -

' TTe shape of the Curve s
not greaty affscted by
CL\,angfng a simgle data
boint amd the clonge f<
predictable

¢ Bezer Cwrve £ B-spline
are mede by s tmeiel g s




—_

UNIT-2 Surface and  Solid. Mod«’.ﬂmc]

Sur\juce Mod/&h"nﬂ: '
¢ Surface hodeling 15 the metiod. of s howimng or
presentng Solid objects m a, CAD 'system. Swfuce
mod,eh‘ng vses plones , pomts ,limes gqmd Curves o
create @ Surface 1m 3D spaces |
* Svrface fmod.dinﬂ definee o component wuth 3'”011““"
amathematcal deseription ewmd create the Swiucy
wil closed  bowrdarier ,» £ 1s parh‘c_uim/j Ugeﬁd‘for
modling objects ;udvch  can ke Modeled as shalls
Csurfaces)r Suchh ax car boDl,j , pamels , fuwn blade, ete.
« Surfact WOM‘W? providat imformetion on howt Hie
olo:,ecf e,dx]e s comwected to form 5uﬁf'ac,g.
Surface Exntities &
.P\ surf\:bce» entibies /s d/(’.fl'f)ﬂ()(. Qe {'l/ve, smaibuf
ypit of a eurface mmoddling wdueh buld q
Surface rodel, but Lt (TS own ;d/e'nﬁfﬁ 15 called
" surface entitied e
There o ﬂjpa coffsurﬁace entities ]
1. ﬂ\walj tie  surfoce entitiel
9_.537)“‘&*7“: surface enther
A‘DQ{JjHCaL Surface embilies & |
This +ybe of entitia can be represented by a sivople Mathematicel
eciuﬂb'on suchh er Plane or tubuﬁubeot cy hnders
The anabji-fcal surface entities oure o=
1. Plane swrface
2. Ruled surface
3. Buwiface of pre volulron



4. Tabulafmi. g.jfi‘f)oLU"/ cj)fmdrfcqﬂ su,ffﬁcﬁ \
5. Spherical swiace . ~

Sjmfi«eﬁc aﬁw’fnca enhtier « |
| o by interpolating (approu-

A\ sﬂn{‘ue,b‘c scu]‘acﬁ entibiet 15 draw
'mab‘ngj the givem datot  pornts and hos a fined. form,
a,ccomi{m? by the given data pomts

a. Bezier Surface
. Cooms Patches

_Plane surface
This is the simplest 5wj‘u;e. It r’eqcu'r'ed Huree momcoimeident
boint to defime am imfimite plane. Tlus plane surface
Cancbe’be vsed. to ge'ner’aj'e a square or "Clcfamﬁ /
™Mo ool cam odso vseodl to ad cross-ssc{-fomaﬁ)

View of a sufface model by i tersecting [‘F—i’m"‘:
the %"Joo(.d, wifle a plave iy "‘e(:itu'pecﬂ i R“T
direction . T .
Ruled ( Lbffed-) Swrace N R g I ‘
L’J"‘,—{ ‘F R ~J v
e W e e S
Ruled Buwfare are the swfacts mi., TS
Heat are 3en,er'a£e wsing tuso BnREYE.
cwrves (rodls) with a straght r"" Ry 7

line conmechng each cwrvese =i hal
It js a limear mterpolation

between tuww bou,hdafy cuwrve * Ruled gree
byousn as rouls  etlucel, d.eﬁ%ne tee suf/a,ce.,
Rails canm be any a.u'r'ef—ramg gr,ﬁ‘ly.

»



8uf\j-ace Of Qm,ld'fon

This" 15 o ansywmmew‘nc surface that

ot “vsed Eo" amodel a,oasym)efﬂc-‘
ob]e,cfs o) [t7's 99,?7&!"0:.6120[, bj r'ohxh”n7
a planers uireframe emtity (D space

‘O(Jdoat e aous of-s§]mmehwjocf
eﬂwmd. angles

TOJDU’OLM C‘j'l’ﬂd{f’ SRAIRIR 5(14“6\(\’ e?f\_ ri/?|l‘w7m

e Thds rs - Swface ?enem&b&d bj Moveng o planen curve T
aQoncj a\ cer taumn specified  direction . The bloma of’f%e,
curve 15 perbendicalor 4o . Hae XS of sbeuf1€d chrec’qor)a
It s vgsed to generate 5cufmce ’Cbuai‘ lfuowt Umfo'”m

CWVe cross section.

M- A L\ = \\\{Y . (\C—)

%

Bezier Surface
Tis is a scu"fﬂ.ce {-LLal' is made~ bj abbnoxrmaﬁhg @9:\/‘63')
boimt dato - |t is a 53?’)1'1161% \ s 4, |

Swrface and the cuarve does mot
pous ﬂxrouﬁla all given ports:
It is a free form swiace tlat
pef'mff‘ fuust amd. Eindge

Composite Surface
A composite  surface is the collection of cozmnec’ted Surfaca

The composite surface can consist of differemt Hbe of cuwrves,
but vaef/ must joi'n ol tHe ends wuth tangent ofcarvature
continuity Composile surfacet are composed of a set ¢f
Suffrace.é but are treated a4 a si*n?[e. emeyo"ﬂac
orientatron of the compocite swiface 1s determintd. by
claeckm')g ﬁaa oriemtation of Hie first swrface -

i\\/




. © |
Solid, Mod&“mq_ \
Solid. 'mode,h'm? s Hae pe[presewfa;bbn of the solid park of "M

the object om owr computer. Goliol mooldl'wg s the most
advanced wmethod of geomefm‘c m’)od,dl"ng fo tuee o?i*mens/ob,
It providet wmore surfnces & wlume claracterstic in
addition to tte qeometrical imformation wilbuch bielps b
Fepresent the solid @lithout amny confwion.

Solid. Mode.lmg Me Hiodx

There cue differ‘e‘r)f method ﬁ/w"ouﬁh wlicly, o, solid mdeb’fj
can be dome or a solid orodel can be creoted cwibin CAD
835&3’”’) wluch are a3 follows's —
1. Sweep Representation
2. Cell Decomposition
3. Spatial Occubancy Enumerotion
Le Constructive Solid, genme,f-rv
5. Bound,om_f Re bre centaton

Suteep @bresenfaho*n |

||H it

> Surgep repmsemwbon is useﬁd. 7 cmwub’»ng‘ {zuoamci @
lq,alf oli-mnensional *mocbef.l nue SLU&&I:H‘D(] lS' bazed oM |
Hae motion of wovimg 'o_‘? :‘yven surfoee along. a leve?o,baﬂw |

e There are tuw typet of Sweep mettiod wilyeh is
ulld.d»y Used,  to creafe o SOIJ ’rr)ocid, wbucl/swe ag
followss | —

1. Limear sueep
2.+ Non-lipear SUJE(’./Q ) ()

e |m limear sweep pepresentolion the solid. »model, s created
s created by sweeping a sarfoce a].owg a limear dmecﬁor)
m shace-

. Im  mon-limear sweep representadion The Solid wviodlel. i

Cl“E,a.f‘E»d- b_l-, Su.l—ﬁ(’."bl'n? Q sur'jace O-QOT)Q a cwve bat'L,_ u}.ch_L,
15 described by a lugher order equation. |



T Uy

| Bell :DGCO'mIDos'rHo-n
Gelt - —

2 RIS IR SR e PN
o |y tus represemhbbh"ﬁc%;qug the obyect
as the sum of Cells into wiyel, it can be
o Cell decomposition comsists. of a, single o
wluch restricte the cell to be "M0m -inty
°The a.d/]ofmi'my cellg MOy touch, eacl,

any [wnterior point. ~

° By jofmi-zng stomple cells using Wf]’uﬂ OPemfm“ complex | sofid.
caw be anodeled. wily- \ ,

° Thes n.modeﬁe‘ng Jrecl/wn“c]/ue is eas but due to simgle,
operator  sowe times Ifs te diowt o o '
« Call olecomposition

S olid 9em'me,hwj. ,

con be r’ebr;wM
decompoged,
beratopr 'Q;uﬁ\"'
rsec H?Dg CREEA
ot but- 'm(JSi"b)ot ]514013

Is Mot versatile as constructive

7

=]

/1 s {
# A o ]
7 ‘
o . \
- \

,,',::,...‘.,-z--_» Y ;.:.:: 8 B i V1 i ) !
3 . ......—4/ - } | | \

Spatial, Occupancy Envmer obibs

o | this type of representation systew the solid. is
represemted. by the s@me of spotial celli thab Is occupies
These culls (also colled vodels or volvme elements) are
¢ ubes oF ﬁxuﬁ size that it m Q;mﬁzﬁ?d s podial gnd.
e The sivller thae size of the cabe, [ T

Hoe, move Tthe ecwrve ob]csbf:cm :
e represented. |

» The wmodel 15 unrgue omd. eaty to validate, 27

P

e Tlus tulufucluf; is wed to represent —

volumetre dada, obtomed, f-r‘o'm Sowres
suchax CAT Scam.




Constructive Solid. Gmomehwj

o ln thig tybe of solid.  represen tehion method the bb%fcal,
obyect are created by combimation baiic elementry shape
laown from of shapes [ premifive shobe) wing Boolean Opunhion,
o The different tybes of Booleaw operation aduch 15 wed we

as follows i— ‘

1. Uniow

2. lntersection

3. D ifferemce

U0 |
e The svm of all bo?m’fs ' each O'f the two dﬂfﬁ?a:{, sets

75 dﬂO'ﬂo
o It also reforred to as Add, combime, Joim or merge:

|l ntersectiom
o Those looi'n'fs wihich oue commm‘).’f'b each. of the tuo

defimed sets is tae Iwtersection, liemce 17) mod,d[mg
Hre commOM volume wull be r'emah')e,o(. afl‘er{—t,us
o peration « |

e |E s also refm';ol to ax common OF ConToiv .

,_"D,:]‘fe,rence
e The poimnts 1m a sowrtce 56‘6 Mimnus the pPonts com) 0r)

to a cecond set.
JIb is abo reftrred to at-substraction, remove, cuts




: A\JWV){‘&HEJ of Csb

e Datn  to be stored s lege, so the memory required fs lecs.,
¢ CSGr model are complete | |

o It create a fully valid, qeometric solid modd,»

o Complex. shbper com be wade relatively cllu\cl:c,r.
o |t req wred.  less glill.

e |t can be comvertfed 1o thae cor‘r‘cs:})ono(ing boundonj nepresentatr,
Dis ad/v'mﬂnges of CG61

¢ H‘ Y‘eqltl NCL o e Com,’xdui'l’()'nal, u_Lorlf-o

* Greting tupered shabe im tae model. is Siffreult.
Bou'ndnmj Re pprese n tobion (B-rep)

el Hus ‘cy}oe, of representaboy, ancthod the solid. moded s
de fined, bj 1 enclosv"ng swhaces or boundaries.

* |t comsist of Cjcowmc-h«ic ioformalion about  Hae faees,
edges end verfices of ow object wifl, f'U}DO‘ngcaL olata o
how these aue, commected +r form o model .

e A B-rep wmodel 15 created by Luf-ng euler o peratron,

* The basic eements of o boundary reprecen todion eue & -
i. For clpced Poly heola

“a. simple Polyheda
be P’olg hedra, uutty faces of e loop
c. Polyhedra with ot Bugh hole

d. Polyhedra, witly Liamles (lougls lwiu)
i, For Open folyhedim

a. luire folyhidia

b. -Lamina. folyledra

c. Shell poly tedra

doe - Oben - Haee dimencional ol y heoiny,
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UNIT-3. N¢ Control production systems
Numerical Cowthrol Produchon system o —

A wumerical  controf prodvction syctom  pses Dumerical contry)

to covtrol  omd amanage the wachine tool wrluch, s weo
wuthin o prodvehon GySfem. |

Numericod <ovtrol

e Numerical control of a machive ool Is a methwod of

Programmable  wdom ation, 1M whick vorou' function of

the waclune. tool are comtrolled by letier pumber or

Sy bol< Qi“oown ok command, 4 Hae sequence of Command
kaown, as ‘qummme),

°ln smople  words  we cqnm say that o Ne mackine foof .
rons ov a. programme given to it

In Nec maclune ool f*o”omfng function  1s ewdomalrc
l. éfv.r’riﬂg and, stob}oimg of Meacline tool Sbi'nlﬂf:.-.
2. Conh‘olh'nj the spimdle speed .

3. Posiﬁoni'ny the tool tip at desired. location.

L. Controllimg the rate of Wovement (feed rode).
5. Chonging of ool y the spinolle .

Bagic element of NLC Sy stem

A mumenical controf system congist of‘HaefoIIoLu{nj

tluee basie elementc i —

le Programn of Imstretion | |
2. Cowtroller unt, olso called a maclume conhrol umnt (Mcu} f
3. Maclune tool (NC'Eooh'ng) |
Prbgmm of Instretion .
«The program of insfrochon s Fae detogled gtep by Stop |
set of divection wldele tell the maclume tool whot to
do. [t s coded 1% Wmerical or Sy'mboh'c f'UPm’OT) |

i
|



a "J)f)ui‘ wnedivm Hovol Co® be r-epl_,d, ol Al

vt . .
o The =~post <¢ommMoM imput wmediom) . : o Pbi,n
Labe but some other 077 i ke aquebic
punched carol €O also be used -
« Tlere ave tuo othes etiods of b
1e manual dator rl'n}au,t‘ (MfDI) ond. b e 0P | o)

o to B

directty |1 bood- withhn NC s)/sh’m a,LgfocaUecL dire
control (DNC):
Controller Uit
fae Ne syste™ 1s the

o TThe second bosic component of

controller omite Tlus comsists of the ele ctrom!€

horduere Tl read the programTe of
action of the macl/u'bf)e

comwﬂ' i+ oto nechonical
l
+too | |
+ o NC rontroller unit ore tope ‘reader,

o The olesnent ©
a, doto buJ’fEr‘ ond.  slgnad owtput e Luovomed, - ynackne
the mq,r_l/u.we, tool and the

 tool , ]‘"Eedbomh clwunnel o™

control console o
The tape reades 1S 0¥ ele chro mechomical. olevice for

. uﬂb’)diﬂg amcl. r‘e,adf:oq Hre puncled 'hl};é/ COW{‘(xfnig’:?
Hie progrom of mstroction. |
JThe dato buffer chore e oput fnstruchon 1 logical

block of 'lmformah‘on . | |

o The sigmal sudput cloavneh e ¢ ommecteol To e
Seyvomotors omnd other controle 17 Tl medidool |

« Tle comntrol comnsole ¢ orrioum$ te dial ¢ and saitcha

by wslueh the wnacht o pootor rums the NE System



B

Machine Tool

e [ e Hurol bodl"t component 'Off\IC SySf'Q.’rr) is the -
opachune tool. b 1s tae port of tHhe Ne Systemy ' whijcl,
perform vsefudl . work . | i

A most g everal NC system  wlicl, Spindle

i d:;;gn to [;euffvrm 'chujn;»n? 7 slide
ope m-') comtuns a mad"*”emab;\\\:@lp Wmmf
tool uthich hos o workable — TPefremtml] o

O'Y)d_ sb;ﬂdl_e 0 B Ld/(u as %‘f/],e, m,o‘f—orw a-r)d f-OY)'fTols
meccertary to drive Hum o It alio imecluder Hae ccdﬁnj
tools amd ofler owsdhiary equwpment mecded in
mngu‘ﬁn}ncj operction »

NG Proceduwre

To outilize mumerical comirol i» mapufacturing , The following
staps  anust be f‘DHouLcd, o«

1. Process Plomainf,

2. Part ngmmm}-mf]

3. Top veri 1 cedion

Ho Tap Prepora Hom

5« Prodvction

Process Pla'n'nfng |

e At this sheb a roue shedt is prepored.. i€ o list of
the sequemce of operation cshich must be |performed om
the workpwt is wnade-

. The basic mjormabion requred to made the route shee
like part cjeo*me,h*y 3 Cuih'ng 'bnbcud porameter and Cuﬂf'n?
Yool to be ovsed i1s decided by Elae, o perator accordl‘nj
to product design.



Fourt P'”Ogl"ammi'ng \
* ln Has step the operntor- plan the sequence of machini

step to be ]oe,rf-orm&& by N¢ oo creae the port
PV‘ogro:m (barf lorv g ram mmggri,bﬂ wJAfcl_a containd the
set of imsirueton o be followed by'{rlq,ch maclume to
ereote The part. \ )

o There are tup  wayt to ereake thae program for NC whuch
ore as followss - .
. Mowual part pmgmmmivwg
2. Compbuter antfsted part pmgmmmi'ng

Tq_pe Prep r9u?|:f0ﬂ \ ‘

A punched tup is prepared by the o perator accordivg

on o erjbwri’fer liLe deviee bunown ar fHexowriters
e | computer‘ w;d/;ol» rjaar’r pmgrammimg +Hae ¢Om)3ufgp
au.i,*o-zmoiﬂ'Cquy gemefctb@ Hive tafp omee T part
qe)o"n’)é”f‘l‘y and o Hier Pmmﬁjf'ﬁf':(’@td into Hae ,-i-’
aluch,  sove o lof o} Hwe awnd used for com plex
qe,ome’rr\/.,

Tope Razgor: VerifHcakion ’

» Aftor the  punched taps hat beens prepaved., it 1's checked

by romwing it tougl, o computer frogram wiiel, plot
the variowt tool wmovements on paper,

»

° qurammlmg errors are cowrmon and 't 'Unay r*eqw'ne, about

Huee obtemnpts before Hae tap ‘Is correct ool rmt%' touse.,
LeA
.’,)0




'~ Productiom

e At thés step the top e oaded into Hae Machine de.
raw wmaterial gnd then-the N¢ Systewd  todkey over H,, 2
covntrol amd wach that F ol Me j o
o» tupe. e part according ot instruchion
When the part is completed the mackime stops and 4,

o perafor remove fHunighed part from the maclyme c;r;)ot
loads The wmext raw Material amo reimsert tae Jlmp‘jor
the wext rouvnd of 'maclfu'w)img. o

Tybes of Nec Maclume baged o feed back control syston,
I« Oben loop system | | o
2. Closed loop system |

!
|

le Obe® loop systewn

. A control system in wluch te fival output vealue s ot
direcHy measured amel ¢lwcled, wutly, the inpuat value is
known os opem loop sysiem o |

* ln open look system, Hewe s o feed back device fo
meature the actual position of tvol 'and Wr’k table, |
— it commot be verifieel wuth Hae i»put vealue give

irn ‘CcowvNT) OTLd‘ e

Tabe i Arsoblifier Bli%
‘m‘:“i;fy o [T s [>T )
Leod ¢crewt

2 . Closed loop 8ystew |
A comtrol syctemn i which  the final owdput value s

er djr&cﬂ\/ aenswed. omd checkesl tkith tHe input value
{5 lawouwr as open loop €ontrol sysfe-m. eu}ceacswmf) f
|

\

|

e I dopBeds lobp system tHaere 15 feed back ol

4o anemswe the actual position of tool awd work Jc‘ctble,
ourd. vef'vjij it wta e Imput valve and if amy di Hference ,
i precent then it take correchive meatwrs to correctit. le



e€omb/ (e DOL R .
P Differenhal oo, Qtt,‘v:fm q ‘ M : ]\ '“a

‘ Tape F"le =) side | \
| ‘ ‘ ; ;

[ore mﬁ@m a=ac

bock I
' Posn‘Hcg;a.l L g s
ronsauce” " 1od ot +
Dispdacem €D
or Encode” j—eui boc &

Tﬂ_be of Motion Control Sysi,;n i NC

There are folloung typber of snotion control &Y
. Ppint 1o Povnt comntrol

2. straight Lime cowirol
2. Cowntowring | contipuoud

om HNE machine

Pam control

l. Point +o Point Cowntrol 4
e I Hus Hystern Hre woachmne ool thead reachet @

por b culow fixeod, co-ordinote point by tiwe shorf?}éi” possible
i The speed. or path by wluch Hais movement from
 owme bpoimt to amnother s aehieveds i< ot important.
e This | i tabl il ~ : |
T[fus rs 6(,U'f’t1b e f’ov" dJ‘”I"ngl PMWT’QJPU”CLUM; t‘abbl’ﬂﬂ exi‘C. t
2 . Straight lime contro) | | |
e In His syctoan the macly |
to He X and : chime tool liead, moves paralel
ontY axus ak fper Ior‘ograma

from the NC h‘ocjr‘a'mu
 Tle. Nc ™ a ey )
l/u'zr)g wLucl/L !|S COLPO(,b[ﬂ .
. ' ‘fﬁ Stroy hteut |
Tovemnent 1< odso Copable, of boint to poi e i
oint pnoveme'o')fq 1



—

‘3" Conmw«i'ng | comtimuowt Pak,, Contropf |
o |t is the most complex , the wmost fHexible and g osi
pwpensive type of ma.clyme tool Comtrols. \
-i'n-f:ldsl sys't-gm Hre machime tool tieod 1's cospoble 1o mopye
ok 0ny amgle oo alomg curved path.
. The metiod by which | & moves  from ome Point fy oHup
point s colled. I‘T)‘fQJ"OO(dj‘/‘OT)oH ' |
e |t vsex Huxe tybes' of fnterpolokon & =
I Limear Iwnterpolation S+r“cu'q‘/ﬂ— [ime
?3_, CPirculm”' [nterpolation, — Apc ond. Circle
¢ Farabolic Interpolation — Ay free curve
Methwod of lishmg Co ~ordimate of»[:oi?nt-v
There are tuto wnethod of listing of co-ordimate of @ poiwnt
im NcC. o
lo Asolote co-ovdimate method or Absotute Positiomimg System
2. \mcremental Co-ordimate method or Imeremental Posiﬁ'cmiﬁ
System | | |
|. Absolute Co-ordinate NMethod 1
e Tl system 0 Lolichh all the measurement arc taken
from a fized origim withy ' co-ordinate X=0,Y=0 and z=0
' Eowis a3 absolute co-ordimate " anethod. .
o This or‘igi'n serves at dabusn position from urhich
) OU— Hoe distonce ore meaxumi- :
e The oriqim com be defimed. 19 fuio uiayf A
a. Fined Zero o Oviqm is of lower left cormer of the
w,or»k.Pie,ce, o ‘

b. Hoaﬁﬂg Zoro OY‘:':}'\T‘)
(aden (b is symmelric ly nahwe)

ol tHae centre of the workfpiece



2 . | eremental Co- ordimate Systm weh adb mmmx

P\'ﬂ e remental 5\/5+6m ' e
for the next  position e Calcula”fwt ' ' resting
dustomnee J‘from the point oct” which the ’
br‘e\ﬁiouSIj . |
Direct Numerical Control s
e Direct Nusnerical control wnacline tool cav be dﬁf"n - @
e controlled by

NC systesn im which number of Machine ‘
Howp wdth computer 1P real Ee.

ComPuﬁ’J" ’H/Ufouﬂla direct commec
Hed, o the wmachime +tool o(jredy

e The part progrem s +romsm ‘ .
from Hie compuker 70e707) imstreacl of using & tape

reowler o
Compoments of PNC systew

— Ceofral Computer
— Rulk Memory

— Teletommunicat1o®
— Machme tools
Computer Numerical Control

«A computer susnerical comtfrol 15 a NC system that wet a
dedicated computer 1o loﬂrfnrma” the basrte mumerical

comtrol  Junction .
« Earlier days It uset o tupe reader for originol loading

of the part program and thew stored I com puter
Hwwmory butk mow adays program cam be directty written
over It ws'mq some compuber Iafx)gu,age&
_Axis Tdentification |
e/t real world space is designoted by 3-dimension and

mmwaﬂsof'ﬁnmmef—- . 7 .
maclurne . o 'd’cnhf’ﬂd, X, Y2 ZinNC

limes




| &

% OCér"l.uiﬂ Pules  oun \-{ollmuqc(. r(m d(‘.&lq'ﬂﬁfmg {hese ayen I‘Up
applying it to different | \ll‘ﬂ of N¢ mmachineg.
o Al e achime tool onefo vse. of carlos
systew  for ﬂ“?"f(‘"{y ol WJM Tt rude,
for des:gnaﬁ*»y Haese. asel's,

lal, co- ordmnln
1 ted, gy g,ezcdo

o First axis o be fdewtifled 1's le 2 axic ond then rermatoty,
fwo axis 18 c.olemhfrcdo ./

o 7 .- aous s always Fopt [‘acu-nlﬂ,cl to (e spimdie axis amd,
when ool move cuou Jrovn the, work. hold surface s

desigmated  ax posilive 2-axis.

NC Part qumm'mm? A
The Nc art J>r

og!"amazr)mg 15 Lle woefl d. of wrife part [:mg’ am.

ie it s a Sequence of- imsirvction uttueh) describe Ly, ™Mo tion
of the too| mecded, o Jerforan o gemerade, llae required, bart.

* The }OCU"'IL IDY‘Dgl”CIWD'W)“Wg cawy) bc’ olone  1'm Two cuoud«s‘ Lulu'c.ih ase,
a3 followw & —

le Mowuwal Part Proc]r‘a“mmimf’

2.. Computer Aioled, Fart ngmmm}vﬂ
Mavnuol farf Prbgmmmi'ny

°lo  prepare o part program using the mamual mefhod,
'H’LC bmqmmmer I,LU“if‘Q. the Thaclu"ng 'I'DS"I"UCﬁ‘(fX) O)’)&
special  form called part IDVDS)Mmm}y\g "Danuserpte |

o The mamnwerip Is a I:'sﬁ'mg of the rvelative tool and

workpiece. location. It- afig I9cluoe stter datn, such ax

lorepovatory  commands ond, speed. [feed. shecification .

o faclh  lworizomtal Ime % ao. manuseript represent o bleck
of commamne wlich « ]Jccim cehlam function ml[w'rw( for
broduction of product .



* The Pmﬂmme 'mama,gcr//:t 15 Huem geool to prodvce e .‘
buiched tope with the Lielp fexo- wrifer oF fele fyp

C

which s ﬁaoall‘t/ feed "fﬂ'f‘o Hie NC wachime  fO7 preduction,

o Mawual Paurt pmgmmm'ny job cam be oivided imto

two € cuLeg orred ¢ =
a. Point to Poimt Jobs
b. Contouring Jobs

¢ Mawual Programming I's joleally suited for palust to point

applic ation, |
Combputer Aided Fourt Frograenming

* Most part macline on NC systemry ove considerubly more

complex o | tie wore com plicated P();”f to PO"ﬂt‘am
co‘unﬁ)w‘i“ng ~0b, Manual paff/amgmmmjry become
extremely  diffiedt anol subjected to error, I Hade
5[7"%011‘073 Combw ’/LC/[_,b /'S (l)SEaOL %D‘?E'B’)ﬂr\aj.e Parf-
bfbg ramme o '

e Tl computer used o Lu‘gb) level, langtwcge such oy AI,PT
(ovtomatically krogrammed. tool) ADAPT , SPLIT ofc foun
writhng a computer prograzme wibicl, Lyg erglish h‘/ce)
s tatememt wduch i< f‘lx\,évr) proceeseol by the Com,bcdtr:&,
prepare the tope.

* The computer automalicoally  punches Hae Hupe 7 thg
boper tape format- for the barficular NC wnacline ,



Ay —""'f
% Computer Adecd

fDesiﬂ'n/ Computer Added, Manufm_-_{.w.,:ns .
’ UNIT-3

Codle, Function

Mo2 Pr\ogpa,mm& 6170’3

Mo3 Prograwme start clockuwse
Mok Progro.mme  stort Awti-clockuys,
Mo5 Spmdle stop

Mo6 Tool chn.nge

MO3 Coolont oN

MO03§ coolont OFF

M230 Programme stop 4 tope rewrmd.,
G 00 Robid. Trowerse

Gt O Limear Ilnterpolohon

G102 Cireuwlation  |pterpolakon Clockwice
G103 circulation h)fer‘bolcd:im Amti-clockiyice
G0y Dwell

G105 Hold)/:Dela,j

Gioé .

6113 XY Plone designation,

Ei1R ZX  Plope dﬁ&l'gnaf'l"m')

G119 YZ  Plaxe d,esigna.hon

6,120 ".’DC")

Cr2 “ym

G133 Thuread, cuﬂfmg

G140 C utter compemsation Camncel
G4 Culter  combemcahon Le

Crla- cutter  combensation Rl‘yld

G163 Thread, culblimg  Cycle

Gt 70 :DI'TDG.'USJ‘O'D;'U)‘? v Inch wut

C1 %) U)é"mensiom:'ﬂy v opetric wt
G180 Camn egd ¢ycle cancel

G 81-89

Camnmned. c.jcles



G190
9]

G194
G135
G192
6198

Absolute dimensicmjﬁﬂ
e repmentol, o(,r'mms/ddw%y
Feed rate )i
Foed rale mm/TRV
Zero preset |
Retwrn 1o the i) lial level
affer each comned, cycle
o peration



e

, Q«n Prepare CNC part lor“OQPamm'mg for 'm"’“’ﬂg vsimg 150
| Codes for compoment Shoum i figures « Al dimensiong

are 1M MMM e

16'£' veoo : | \
CNC Milling Code.

Nol G121 6190

No2 6798 X0 Yo zo ;

NO3 Mo 51000 M08 64|
No4 Gioo xo Yo z5

No5 &0l x0 Yo z-3 Fiso
NO&6 G10) X0 YlIp 7 -3

NO7 G0l X 10 YI2e Z-3RID
No& Giol X ¥8§ Yiao 7z-3
Nog Giol X 100 Y99 7'-3
Nio Giol x looYlo 7 -3
NIl Gox x990 Yo z-3RiIp
NI2 Giol xo yp z -3

NI3 Giol X0 Yo = o

N4 Gioo X6 Yo z 0 Mo9
N1g Giooxo Yo zo Moz.

V.Q"O keasy
[ %?ﬂ *
| ' ? [\ | -‘l'-1
LE ) " 1]
*' 120
P AQ‘lol
k“‘looﬂ

Codes

G2l - Measure 1 ™m
G180~ Absolute, dimencipny,
Cr98 - Back fo Ikl g
Mo3 - Programme, Start ¢
MOB - Coolant O

G100 - Ropiel Trowerco
Grol - hwear Intenbo lator,

G102 - Eirewdar Interpolake:

i
Mod - Coolant off

Moo - Pr‘ogra'mme, Stop,
G141 - cudter Compensahe,
Left




e 120 —
Q.'T)d, oo - | ; FK-'— 2'_9\

CNc¢ Millma Code os)
\Rf5 =
Nol G2l G190 N RN
"N02 ;98 X0Y0oz0 k— 40 *——qo—ak'—l-lo——%
No3 Moa & 1200 Mo8 G 42 Cooles
NO4 GlOO X0Y0Z2 Giol- mMeaswe I AN
ND5 G 00 X*40Y0 Z2 G190 - Absolute OVJm'g'ar)S!omny
No6 Grol x-40 Yo z=2 F150 Moy Programame Stant ACK
NOF Giol X-4oyloZ-2 MOS - CdO,aﬂ’f 0N
NO8 Grol X =38 Yio z-2 Cioo - Papid traverse
NOJ G103 X0 Y I5 Z-2R5 | go1 - |ingor | artorpolodion
NIO Giol Xo Y 45 Z-2 G103 - Circular h’)i’Ef/DO/a’T'OY)
NIl  Gio3 X5 Y50 2z-2R5 ACH
N12 Giol X—115 Y50z7-2 M02. - Pregramome stop
Mo9 - Coolant offs
NI3, G108 X-120 Y45 22 K5 G142 - Culler compensation

NIy Grol X 120 Y16 Z-2 Righd-
NIs 603 X-lI15Y10z-2825

NI6 Giol X80 YIl0z-2

NIF 6ol X 80 Yo z-2

NIg G0l X40 Yo Z -2

N 19 oD X0 YO ZO

N2 Groo X0Yozo M09 M02 .




»

AL

7

: 1

S ' Cods /// oA R0 ( x
CNC Millivn 0 A ~ lp-10 30
% : s ) I
(el G B30 P72 - %O
NO02 (498 Xovozo /,é T
NO03 Mo3 & 700 Mos Gl A Ij;
Noy G 0o XoYozZ 4 I g0 Shiode oo
No05 Giol XoyozZ-2Z FI50 Codes

No06 Grol XoY30Z-2 6121 - Measwe I Ym

NoF Grol XF0Y302z-2
No® Grol XF0Y80 Z-2
NoF G102 X30Y902z-2 R-l0
Ngo Gi1ol X 150Y 90 z-2

N1t Grol X {50 Y40 » -2
NI12 Gol X 90 Y40 7z -2

NI Giol X990 Y 60 Z -2 |

G190 - Absolute dimcmicmﬁnj
Mo03 - Progremmme Stort C Ll
Mo3 - Ceolant om

Ciyl - CuﬁwcompenSo&Bn&#
(oo - Ropid traverse

Ciol - lImear nterpolodios,
G10r - Civewlor lfar)ferf:olaf?'mj CL
Mo2L - Prograwmme stop

NIs Gol X380 YO 7Z-2
Nig ol X0 YO Z-2
NIF Gwol X0 Yo Z o

N 13

G-00 X0 Y0 zZ0 M09 Moo ,



\.‘

UNIT _[l ; Gwoub EC}mologg ¥ Comp‘ui:er‘ Nded. Process Pl“”";ZZ

GTr‘oo_b Techmolotitjg |

* Group 'tectuwlow is a,manufachmimj l:ldlosolahy 3}1'} chuch
similar parts are ‘id,enflﬁcd ancl 3r‘oubed {'ogeﬂwr* to take .
Qd.v‘a*n{nge of thar simi/apih'cs M mdmufacfwﬂn‘? and d.esign
go os 1o redvce the overall momufecturimg costs

« Similar parts ove arranged mto oo single qrovp (data base)
bwouwn as port familiese

/f\dvqntnﬂe.s of Guoup Technology | &
o |b allows eimilor design to be easily anodified fmmi the Fﬂsﬁnj
dxzsr'frn with less efforts.

o Standard process plon com be developed. )‘Or‘ tHer 7_"‘0«41}:«

* A standard setup proceduwe vl ‘[:Doli"nﬂ can be develpped
jD"’ Hae 3f‘oaf>ed, brbohwfo , -

o It allows faster production. |

e There wull be less wwork In process mventory,

e Material Hand;eliwy and movement s redvceds
:Dfscwlvamfu.ﬂes of Guoup ftelwwlow

*The cost of 'rmble,mepling group t‘ecl«\mlogj ?S-Mgka,ml'n%d
oubside consulfant = |

e |t may ot be bosﬁﬁible for fddvrj ety very large bef'cfg of
producte

e The. entire produebion ofm Combamj coarmot be bcb‘b
under  group feCMolo?ja

¢ There are various wiay of 3r'oc4>in9 and 'notaéim?k
Jpouping  system swits all ap plica Hom. o

“ H e PY‘OCQUC{T ‘EWQE the ?Y‘OU’J tECl/U‘to[ogy 57$'h3;n CLL;”
also changer bated. on the producte



P‘U‘t Families

‘A part fawily Is o collection of parts whith or¢ gimilon D
either becawne of gwme,fr:'c shape ond. sre or becawe
gimilar processing” stops are required, hn their manufa.duﬁ?.

‘ -ﬂm& parts wyHaim faivtilj are. diffu'e,nf: but tHretr-
Bromeloritier are close €'Doule4 o put then at @ omember 0f

Same fﬂ.'l’?‘lill.(_ga
e There ave tharee gereral meﬂwd,for qrouping pouts rfo famif

1. V'sual I|nspection
2« Production ﬂou} F\'no.(.js:'g ( PFA)
%e  Forts claﬁfﬁcaﬁo"r) and CooU'n? Sijshe,m

V?sﬂl lns pection
e The visual ?ns},aec{'im "me‘HAOd. 1s  the *5;'")’9’9’ O.'O'JCL ’WLL
arts Into f‘u:mi[!'do

expensive me thod of groupifng b
° |n Hus wnetlhod the }::af*fs I's 9r*ou,bed. imto d_;ffer‘e,*a')f
fomilies bg looki'n? at either the PWjSiCGL parts or
pLwoto graphs ond. ~ arraging them Into similar Sr\ou{:iwg,
e Tlus metlod 15 less acwrefe os compare to other methode
Product Flow /\'nahjsfs @
¢ Product - fouws omalysis method ewas developed by J.L. Burb:‘dj
s wmetlwd the part is qrouped- into fomiliet by
idemtifyng the assocfates machine tool being used Usi'nﬁ
Hie . route sheet for barts br'od.uced, M Q gi\re:n shop«

o |, Hus process e Parbs.' qu/r"ng simdlar Oper'ah‘on

HH‘EDQ are ?r’oubﬂfi togetier m

* |n

sequencet and, maclune ro

O'f)e baﬁt ‘fam"u e
e It is dome in folloeing s teps;—
1. mﬂm‘ collection
2. 50!"{71)9 of wenlh'OT)
3e Frepration, of PFA chart
4, Dake.  Ouralysis |,



fcu"f ClasSiﬁcwﬁoﬂ and Coou'ng System

by Hus wmethod the parts fs qrouped into fomhies H/‘fvuyh
examinakion of the indivisual elesign and manufectering
Simglewitres « | ' . .

o [t wuset CO&I"EDﬂ ‘*SHS{‘Q'm whiche Oefime  Hae mmufaafuf[-ny

to be folloared. i o particulor

Sequence ond d,esfgn steps
bart. T o
e The classification and coding #4stem howe beetr developed
but Mome of them has been uhii/usaﬂij ewdopted, bee'awse
?me‘ﬁ\cc%ﬁon and Cocliw)gégs,’cem s cwstom emgifx)ecneot
r oo gQiven com industr uch ot swl
for o‘rhgﬂ ;mdug-wch,“ﬂ or industry qﬂuc W'mts:xifed
° The clauification amd Coding may be carried oedov the
entire list of parte momufectured, witiun e plont or
samplimg forocecs Tmly'be ‘used to estoblish the part
fomilrese ‘ |
.%ﬂpw of Port Cla&&iﬁCaﬁCm 5‘774' Codi*ng Sysfwm o=
@. Ophz Sytewd i
b. MIDCLAss 5ystem
| c. CODE 8ystem
Optiz Classification ond, coding system
o This port Cla,g/gfﬁcabbm and. coding system cak developed.
by H. Opitz of the Umiversity of Aachen 17 Hect
Cncrmaij ® | ‘
o The Optiz cod,i'nc] 5g]stv,~m pees the fo"m&iwi digii’ﬁettuﬂ‘f)c
192345 6183  ABCD
e The basic code conslet of »Mme diq"f: wbuch can be
extendeddti@®, by adding fow more d)‘gffsa
o The first Mume qu{{:s are intended to convey both

eesign end. 'mamc{mctun'wg brocess data, , i which the A
five digit 12345 are < " form code " aud. decenibe tie
primary, desiq? oldribute of the part while thenext




jmuf‘ d.quI '6189" are called "supplementary code uduch T, ‘

Some other oletouls aboul YRomufactwring fike dimension, ‘.i

work waterial, sStartmg workpiece shape and aceaLys
",Secoa’)dalj

« The entra fowr digit "ABCD” ore kuoun ol
code" wlich 'i“ndica'ha broduetion type ond. se;qw@”‘e-'ﬂ«is
code con be designed by the manufacturer for-?h outy)

purpose if needed .

The MICLASS Part clusification '@n&w
MlcLAsS stomds for wetol - tituke classificatrod system
and aat developed bj TNO ,the Ne Haerlond Of*ganiwfrbn

for Aphlied Scientific  Research
o The MICLASS ¢ layification numbper £0¥ ronge from 12-~30
digits - The 2 digit are & auiversal ¢ '

1o any beurt , wdude Hee 18 addiional &iqi’ts can be wied
to code dato Hiat ore SPeciﬁC o the parhtular eomwpany

or mdustry e
Dl e di L It 1o code the part mawwﬂﬁ so a computer
f»haaﬂ‘l) las been dxzsign baxe,d‘ o M1 CLASS
hich to clawtify a given part design, the
wers senves of clueshbns“cu; ked by the

m ‘a‘nd on the basis of e Pesponsd
aH1gn. & code momber to Hie Parfe
Low will dependt upon Hae

to For @ simple part maximw

ed while for‘ enerag & bouts

syste 1
vser hos to o¢
¢ ompute progro
Hae compuler
 he Dwwbe, Of ques
COmbleii'l"j of The par

7



N
=
The CODE port clowtifitation and coding 5y§ tew

.TFL.ZL code part clantification and codim? sysfem eleveloped

and warketed by Mapofecturmg Potn System | '

}‘\r‘bor', Ml'dfu'gazr)., fCL ? | | nNC O_{' ’{Wﬁ)

o b is aude Iy usegl. i o!f,sfgn'emgi‘merf-ry for re Hieval of
bart design d{egtgn date. and alyvo wed jn maﬁufncfun'zﬂ

process plmsmmq, burchmimq tool design amel ?'mren‘rorj

comntrols o \ .

o The code mwmben l/m,g 61'91417 O(J‘gqu‘se Fér* each, dl'g,'-l-s
there, oure |6 poscible values (zero '(_-r*ou.gb: 9 ond A

. Troughs F) whieh ove wied to describe 'tae'part
deggn C\‘DOL ‘mamufa,cl’un'mg oletails «

e The st djcjr‘f bosih'cm Imedicate: tHe bodic geome']'rj
a,mcL ,pr*ivnc;}_oa.t iN)Cl'zr)u:(“cr_.«;{—(_q_n\ajq pr'ocess pmce,u O}h'fte
o arte | - | LRSI
Tl 2md awe 3rd digit provided ~ addition o
in formalion Con cermNg the basic qeomeiry awd
principle manufacturi=g e

T ———

e

RN

v@?ﬂl‘b
size of
Cellylar anu‘fqdurf—nﬂ___
., Dnee bart bwwe beed 3(‘0LL\O€cL into et fomilies amiﬁ
oll. mmachines taod oue "’e,quir'ed fpr\ c_ompletp mamnn:fac 7
hos been oentified W is wecescary to orqamise

fhese ol machines 1mto a cell
o A cell ( anachme cell) Ts where all the parte Ofaw

qroup e completely manufactiwed owd. all, the Maene
are. o,rramged im proper la,joui‘ <o Hual MUI}UEOLW
poarts snwotily move Huouwgl, the cdi,Mwufachmmy
with GiT cells Codto kuoun ousamacline cell) is called

N

|



-

| %
oll clecign wilich 1

celltdlay mamqfqpﬁ;rimg .

Machine cell desiﬂg_______

There, m' Hoeed .[—Hba of maclhine ¢

QLioLe/ly used. o a 6T cells :
' 1.5#‘&4‘9” Hough cell ori
2. U-Shaped. eel
3. L-shoped cell
Sﬁ"CUghi‘ -ﬁ"ouﬂln. cell or o lime L%_aif_ |

o ly Huis Hybe of machive cell design @cm'f{;j e
ar‘r‘@mge.d, 1 a lime and 99”,_“‘”"”‘] f*n{—egr‘af?ﬁl wey o
mnaterial handling device like comveyor be,lt/—?r‘
mmovement of waterial ou.m'ng bmce.ssm7 fﬂ?'m Qm
machime to other.Thi Hpe of Iajouf is easy (:13l
wnderetomd , comtrol awol s chedule the Pw‘%‘s and
labowr o[oemﬁ'ng{ the maclunes o H bas €Qy aceeys {"DT’D
both sider amel hove a Sfmgle, deh'w:ry s tohior for
»fim'slxuaol. baf‘te | |

I I A AT L s Rt S
\

\
wlfwe ’a,jouf‘

'
o4
¥

T g L |
UR T O 20 l \ ~— J
20 p
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U-Shape Cell A e

-ﬂ:»e more common ar*r‘cmgemenf %) g"'OUP Jmcl«hology C&Hs :5

the U-shape cell. 1 Hale ar'r'amge'me'nf Hie work-fo and
work-out poimts s the same which allouy easy Ioa.ong
and. uznloadmﬂ of the parts. All Hie workers are ms;de.
ond.  tHws sz,j can bhelp eacle ofler cwben weccssarj

When the mumber of maclunes m the cell is small, it

Moy be brovided. costly, Oznly 'maznual, wonk. lxwlclmg arranyemer
while withs Jarge  Dumber of waclinec, it con be provided,
wibhy  cowveyar belt fon 'mul‘ero.ﬂ. la.awd,uﬂ? Simee Hie
maclines are 1m cloce | 0O |
pv'o'uwfy to tie workers, ,
it s br\ogsible. 1o CLHI’g'n 30 | 20 lo
muwltiple waclwe to an A T éag\\ \
fodividual, wonker, Thereby ) o '
l’m}orovrny e }deﬂ‘-b"’ je_f’(& C_ | | s
|- shape Cell | w:— oy 50D
l

¥ =
-l'n Hus -’jbe, of af’mx)7f.m £ L f ]% ! ﬁ — ]
Ie'ﬂaﬂ'\*j 56,“85 Of O’)Bf‘aj]oy)“k{‘ B HS=Ee : \ gl

»to b n‘ul ‘ | | s
con be eatly fiited i ™ I"jm]} |

Space. It c:zmlge cvae*r)'eﬂHym.m.] %

.,_.,f.a

locoted at Hee fommts 1o ‘i -

r WD 7 A

the shup thot are (:onve.menffj:
from the rous smafenial to |

‘ i |
come. to tHe cedl as well o % m&‘ " ,
as ]‘Qeol. oftler cells wult, j J, |
the finished partse | - WM__” = ’ - |

—

',

=i




N
Combu-tﬁr' N’dﬁd Pr‘OCBSS Plann;n? (Cﬁ\PU ™

* Process Planming is con cermed. with determmi™g M.Seﬂu&ncu
of manufacturin oeration meeded, o f:roaluce a qiven

part or producte |

o The operabion sequence oMCe f‘f‘ncﬂouﬂ“ 1 critteny en a
- rowte sheele

form oun os e e o ]

v Cowputer - aided: process }Dlarmr'm]
Wﬂaﬁcaﬂg olevelop the process planw ( roufe shect) f‘('m‘ﬂ

the 9eomeh~,'¢ | e of the com{aoweni Haus reoluce the
anan |poutep meeded  to perform it ma'nwz_ﬂjc
« CAPP s The Lok befween CAD and. CAM.

_A})proaches to cA PP (ethods to }m}oleme'nf CF\PP)
s There are hwo -hjpes of basic a.{opr*oa.claeé to compukr cuded

process ]r;lam)fw)? o —
1. Retrival (Veuriawt) Type Approach
2. Gieveratve Type Approach

1. Qz*h‘i\ral, (Vauriant) TyPe Approack
+This fybe of ofproack Uses qroup technology code to select
a gener‘fc process plane f'mm Hhe ex?ﬁﬂg marter procek
plan developed for each [oarfzfvdmf/j ond. edit it fo
swt the cwrront Peqtu‘remmf of the parte
o |Jn tHus forocecs at first the master proces plon for cach
port fammilies is stored jn Comper fily amnd when a new
work  port a.rriva Hwe part cede (¢ pwserted. imto cAPP
pr??mm which Ham  search to determive if a mMatcl,
enist or ot
¢ '.lf Cl mate L exisb, Hie statement o[)u‘aiﬁonsecl uence ole
retrive from te  computer ﬁle amd. displayed to useronsaree

if);:f’e%ad' malch i§ not fmmd, the veer securch tle
) dnzcm sequence file for simflar part that ecan wWed to
vdop the  pblog for mew part s




'Za_ Greﬂﬂ“ﬂl?ﬁvﬁ_{'ﬁbﬂ APbroach .‘ ool M.

oln the generative,
fromn scratel, for
e {1 Ha's Sysfem it

fype apbroach e process plan /s ereated

Caclh compoment uuH/wuf homeny i?)ftrVEﬂSan

R Create plan by means: of decisig
Q gtomef'rj baieol on data aned o Hier /o?r'c'aﬂ,brbcw.

. T['xe ’Onmbcchzr‘ ‘useg a Set Of‘ oLl,?pr'i/ths to [begrm; H/Lroug!q
Vourious fectwntdg ond. IOjn‘cod elec'sion touwasds Wﬁna{
blan for manufac’htrinya | |

¢ After "‘ﬂh“"V‘f"ﬂfi these imformakion the compular generafe te
Pequired  procesc seguence for the weork porte |
* A pure 7ea)e.r‘od7'vc. Hype system can produee a complete
brocesc - fo!m’h from o[,esfgr) cdata cwedloble .
ﬂacl«.imabim}/ Dedn, sysf_e;.)

) /091'9

° |y  process blann_fﬂ? for particalor bout the, caﬂ-img
barameter [iLe speed , feed cwjeL dept of cut 'ptéd.d
tvo be Pmde‘fermr‘-nf,cl OL.CCOF‘OLL"nﬂ to the 3emme+ry oungd.
Sequence of operatiom So in order to 3eJr o proper

speeol 4 fﬁﬂd. ond., cﬂefb'ﬁq Of cubl of a Pofﬁcula!\-ojperuh'on
| “'?Tlacl/u'ﬂabf/f/y data sjgﬁgm ’s cseol s

« The Ob]C.C{'I‘WZ. of OLT”QC[AJI'Y)O.{{)I'II‘{'Y: d-afh,sjsfem Is to
select cubting sheed and feed rote wibey the followiy
characteristice of the cperation s been dlefined.
Cls 75'-}’6 of mac%%? operatior, 4§, Moaclhine ool
Ce Cuttimg tool ol Lork part
&. operafion porosneter oHaen thoy feeou ¢S peed.s
s The  voriows wLou 'MLL?L\ wilueh o proper feed.,gﬁﬂﬂdﬂ
depth of ecut can be obtouned oue d-
Ad.Experience angl Judgement of procex ploamer, foremman)
or macline operafor.



92.. Hondbook recommendotions
3, Cowm puterized, 'macl/u'wablhﬂ oot GijEm.

Ma,’mm'al Qequiremfm'b Pla'nmzn7 (MRP)

e MRP stouds for maderial .r'eqw'r‘emewf plan®ing (s S'Zys,ten;
of Iolam’)iwj to 5'6_1— tHe r'/‘ght mal-gxdbls to qu& r‘!qlaf
place at the right Hme mimim/sINg {—l/vc, imventory
Coste o ,

o Material pequjmme%yts plapnimg 14 a,c,om[ouhfig_ed
Syctemny that ollow Anonufac I ers to P"“.’?‘i‘t mannage
wi‘oL com hrol Haelf "ﬂ"“””m""a oS gffec ],, =

o MRP helps Hhe prodveer analy ze varipw factors to
Preloaue Hae demand fvmca,gfz . It CaiCu,(,ai‘&é thie "D‘V’Enfo?
&dheolules tihe produvction anol eNswes Wﬁ‘m:sw

"Producﬁ Peoe e The r*igl/\b ploce at k@u Hae, lowrest

rig bt time . ‘ NPT A A

po;{sibl& cost ok
_Mate rrol, R.ﬁqb_'-!""ﬂme

1. | dlen tify the product f‘ybff ! | !

i ESH%’T)O&‘C the d,(fmaja’)o(. and. volume

3o 6940/01/‘6 r'e,qw'w.o( raw material and components.

L. Evalucke existing iﬂVGberj [evels |

5. Sxamme the m‘amcfacfurfny Ca)mezl-y

g, Plan the producﬁ'on and cost

7. Shedvle Tl gdelfx/emlo

wts Ploommg Step<

l -
kk Mvw,-, LY Pty ’ {
|



EBeneﬁfs oj' Moaterial eequ’f_f‘e.mca){-; Plannin?_
e |t help” to easily id emtify Hwe volome of reus madteral r‘e_?uj.u
olt mw’ﬂﬁﬁn a balance bcfw-eendeirnamt axid 50,),)]7 clhains

o [+ Imcrease the productivity -

e It weun toy» ob‘h'mum m“,'nm‘a)j'z‘)g I'nw;nh;ry levefo
e |t reduce invmﬂfnrj }-wxmdt{ng coste

o |t jprevent Hasf"mge of 1oventory anol stoes

o |t rg_duce lead. tme .

‘.Dl's-aﬂfa/an'lm?a

e [+ s an expensive syctew to apply.

o )pcorrect oato can lead to  imcorrect demomnd ¢

o Wrong imput can ddoy production amol  slipment,
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UNI T-5 Fiextble Mom_(Jitlcfur‘?mg 59stem L Audomated lans pectior

Flexible Mamufacturing System
. A ﬁeﬂbf& ,mamufu;hmmg SlijQm(FMcS) i5 o Lughly automated.
Guroub Jcec,hmolf)g‘j ceoll, coﬂsisﬁmg of ome or more proce ssifznj
S‘fuiioqns (uﬂu&lbj CNC machine toola), I'T?fnrconncctp,d, bj ar
automated. material lmamwng amnd 5‘cor*a,ge,¢ 3!15"76'37) ond,
comtrolled, by a computer 5vsteqm. s
e Tle reason the FM5 is called flesible is that it 1s copable
of processing o variety of differemt peut shyle simaltznemglj
of the variodt workstobions amd  the oiffrent type of bart
styles and. qunﬂ‘l‘fﬁﬂ of production can be cudrpusted

accorvling to changing cdemand patternse
Equip'imeﬂ'f of Flexible "’fa‘nufa,cfwiﬂg Sﬂsﬁzm
FMS hag thuee basic compoment ¢ —

1. Korkstation

2 . Materiol h.anolh‘mg andl 5forage 5ys tem
3. Cowpuler control system

INorkstodtion ‘
oTl}.,uj are be'cal].y consist of different fgl:e of PProcessimg or
assembly equipment used,. im o FMs which depends upom te
'l:vbe of workpart Peciwr’edJ to be manufactured.
* Follouung are the tybes of works totions Ty preally fouwnd
(n an FMS5:—

a. Load |Unload. &todion

b. Ma,chivor"n_q Station/ Macl«izr)f'ﬂq cen bor

c. Assembly station :

d e Imspection station
T el staion act a1 a bhysical link beacen e

FM5 and the rest of ﬁ/tf,fac{‘or'gn It 1s wathere rauw materal |

enter the system and fimished. part exit the system.
Loading amd waloading con be accomplished  etter vanually

( He anost common melhwd) or by automated l’w"’dbﬂﬂ systemy,




totion or anochung center is the CNC Maclyy,®
Hae required snacluning q[aerqb'om on the
ped. weifle cudomadic too! chahq!'mg A
tod, it the FMS part - homdlm

e Machining ©
whick perform
rauws part. [T 7S equl
tool St'()raﬂeua.lql'cl’\ s con»ec

Masteriob handling £ storoge system |
transport workloarts from one Luorkstotion
L sthon has a, sall

Letotion and, 81M¢e eac .
e rchLimd, +p store the pourt tesmporan

o it e sometim

Lo 16 also r‘eqx.u'mi-

qu,eu.t.
inclade locotions for load

So Q storoge 545
o The handling 5356@'0 also
onload stotionse

__Combuk&l" con trol Sgsfw)

o |t I°5 used, to Co'or*dj‘b’)aje Hae aC‘{‘"th‘CA of'ﬁftt’. obffen‘:nﬁ
workstodion amncl tl/b&ma%em'a(. I/Laf)dhz')c] 53si—em 1 Hae FMS.
° |+ abwo distribate e contro|l 1M retion ' TO djffmm{-

workstation «
o A computer cowirol systemn comsists o a. central
computer and, wicro controlimg the indiviow el machines
and other c o pomreNts ¢
“Tybes of FMS La.bvoufs
There are four types of FMs layo
1. ln-lime Jayout
2. Open :f—id.d leowt
3 Loop ’Otffoul‘
L. Ppbot - centered. la}jouf/ceLL-
1. lo-lime loyouk
o |t fo the simplest
and.  hamdlng system are arromged 1M @
o The }?arfg mmpves fromn one cuprks tadi ‘
b@dﬂﬁ."z’)d sequence euth wiork aﬂui?;; f;wﬂ:?ﬂqée?of :;;g
divection and. Mo back-flow occule

ot uhuch ore ag follout «=

form of layoat lon wluch the maching
s‘fﬂflu'glm'f“ live.



e The ®-lme loyout con be combined. wyi, an 1ntegrated
b:;::;;:'w?age systemy so thad 1t can be yeod, for "light out”

D e the worker load the part (v dur / ;

and the FMS operatec v attgmfeol dw""“g o) o i

: D @

oo 2 -

@ Work Flow (@

‘ Macl ‘x Mach

t‘\wb , Auto

2 - Loop Lmjou:t
ol the loop IanouJ?:, Hie workstotions e or'gar)fze,d )
a loop thot is served by a partshandltng system 1 the
Some shope. The parks onove i one dilmCﬁ‘bT) around the

loop awd has the capability to stop and be able to

h‘&NSfQJ‘Y&OL to O.'Y)j & todion . Mach [Macl
e /A secown huamolli Auto Auto
dlunj nalling system | l___r-—-_l

is }omviobed, at G,CLCIA’ umr‘(i-sfnlﬁoncawﬁd-éd{" ) e
to allows parfs towove arowd @ o fart //F
W 'OOb UL,U"H/LOLLt obshruetHon - Umioad ?&'

e lood Jumload. station are \pirection of atork flok
° e o e
JC"jP'CO-MH lo Gated ot ome. end 44 ting e _ __ IO'

of the loop- workparts | [Mach Mozh
3. Open Field Loyout Ao | Anto
e The open fleld loy out conciste of multiple loops amd
branclhes, and may imclude siole. smovement of the work
part « TLus {y}oe of Ia,E/Oui Is qe.’naruliﬂ wed for [:»r'ocessfvz?
lauge familiet -of parts. The mwmber of different mache
tybe may be lismited ; and parts are routed o different
wunrketotions depending o wlucl, ome becomes available first
o |4 uses audomatic quide velucle for WQ{EVFQL'WM puwrpose »




L4, Robot Cemtered Lawyout \
e The vobot-centered lowout UsLS OWe ov e robotas “Q2 i,

anoteriol tomdimg Sys tom » lndustriol robots €an be e,qui}ol?ed,
with  grippers Haad make them capoble for the ha‘mdﬂwj)
of rototional parte, ond robot- cemtered FMS layouds are
of tem vseol to proceHd c:f/imxi'”fcai or ousk-‘ska#ed parts.

| - rodl-
"/\ robot comn be snounted oM A foor Jnstodled
quided.  vehicles or suspended from oD overheod crome

o cervice, nultiple CNC machines «
P\mal,ysfs Me oot of FMS.
o Flexible mamufa,ch,lri‘n? Sgstem(FMS) s a buﬁ“j! automated
mamofa.c%wim? 535{97:7’)9 The relabion between its
Compoment s s very complex. « Also the FMS cownpomenis
are very 50 blicticated and COSHy- I FMs has to be
Implemented then it s better to ama.ﬂyza its results
vsing different  amolysis method wluch iV lver 30
loss of M™Mowmey amd  resowrces .
* FMs /\‘3’)0175"5 metlhod can be -classiﬁ'w( of
le Determimistie wmodel |
2 Queueifng amoolel

3. Discrefe event 5/ b
Dei‘er‘mim‘SﬁC nodel.
e Deterministic «nodelt are wseful joo obtain:
I

. N 8{71:1 ”
65{117")0.&.1 of FrMs performances . |t | Useful ;‘] ﬂ:h /
begioning Stages of FMS design to provide rougr

ougl

estimotes of 5ys bers  barampeter
ro.in,;CQba,c?Jfﬁ omol uﬁ“za;'onso S .
‘Deterministic  models  dp 4t



s Determimistic  models temd to overestimate FMS by‘furwm:oa

o |§ actual Sjsbam berformance 1s ™uch fower tiay tae
estimaber  Provided, by these wodlels, It ™ay be a sign
of etther poor FMS design or poor mangement of
FMS opernbons.

Qu.eue,n'7n3 Model < _ _
< QQ&LLBI"D? nooel s | Can be LLSELL i‘o dtscm'be, S0t ofdjmam'
Mot accounter| 1w determiniche opbroachels

o Thete wodeds are bated om the watlhematical ‘H«corj of
queukse - They bermit the wclusion of queues, but only
I a ge*nera.ﬂ, buu.lj ond fcr‘ f‘e_!uﬁvd_j
‘Cow‘)ﬁgufu.héms s

e T bgrfopmamce, measwrey ot Alre, c_aludah%t gl
vswally averog, v*alweﬁw sh@,ad,«j stoke o pervtion of tee
System: Pr'obctblj the vmost auvell Kiown of the FMs

queLt®ng Tnodels s CAN-Q .

A(bva'nfm]ex of FMSs
e|t 1wmprove capital vtilization .

simple syctem

o It dacreos, the labour coct by r‘eo[ucfni number of
lodoours  requred for froduction

e |+ gi\re, be tter .:lual,il‘y due to mt&omdﬁd Co*m‘rolof Procesi.

e It iDereaset Hhe producﬁ'vf{’y of f%?na'a)uf-mhu#mj
blont -

o It reduce error vepalr amd rejection of barts.



Disadvontage of FMS T
IE las o limited  abilify (o odapt to ehompe (B Prodict
° It requireol luorge capital for It J'mblementabbw,ﬂ
e |t requireel proper amaly<is of rmanu\fu,ci-un‘ng procey
befora fmplewentobion of FMSe
_Cowmpuber Aideo Qwab‘('g Con ) (CAGC)
* Computer c‘uoLed, qwaﬂ{y comtro) s when compulers arp
vsed to 1mspect and test producte that are being
wonwfuctured, wiflum o, blant.
ot ic am engn'weUim7 applicahivn thot-Gon oveserve
e  operodion of ’chlfu'n@ry onel ermswre evﬂj’ﬁw'ﬂj’-&
being prooweced as per pulujnw( stowdards.
* [t allbus for a digital Tocpection of m%me’"b’
prodvedd bﬂ‘wg Produceol and ]l:uw%? i Place

Sfai?GObL@ IDVDC% control ongf bfdeC!“n? ’Z)ecwa,fy
documentation »

e [t iocluole computer aided Imcpection and computer
oucled,  testyng .

Objechives of computer cuoled quality contry| & —

o It Imcreate Pmd,uah'w'@ ' Im<pection procey.

o It Imereose overaldl Prbdyeh‘vﬂy.

¢ It recwor lead, time

o It reduce wasrtoge oue 4o cerap or rewort.

o It owtvrnodically marntaiy ond ¢reske record of
borte onol raw moteriol.
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\sbection '(“5 \
ngmam TMQCWM
N/
I¢pecton
Report

Computer Aided Quolity Compro)
i‘_\ufomqbgd \ﬁsbechbn | |

— {_D —_— \ \ ' A

f\u, mateg Mspection 15 defimed oa the  automabon
Oj’ 0ne or op

ore gtope §

D volved 1+ 1v¢pe ctrom Prodyduwe.
to 1mspect Hap Part udycel, bﬂ"a’)? broowee cytty
\ \ D
s ’ma‘nuchhmvﬁa Plant aungl i’oLe'nh‘jy the error jf

estudte o It alg, WDy He  precorel of the prodyct
Felated to i< j‘1“37¢!l

T:jPES of lws bection

10 Off—— }'\376 "ZDSb&Ch‘O'D
2 . On-lme lnspecton
2. Comtact Im¢pecton

L, Nowe comtact Imspeetson
—1‘01'}--’!.3‘)6 I.U)Sbe.LHofr)

mension o

o Oﬂ-'-,l"b’)e 'I‘D')Sbech'on 15 ber:for‘meot aumﬂ ]me‘Hw
rrrmﬂuzflad“ﬁ”ﬂ Procest and, there | g qenerolly @ time
deloy betueen processing ard im<pection,




* Off-lime imspectiom 15 cone u,u'fn? stat'sbeal ,Saml)";""j
ane thod.

e Factor that tends to prowrote the vse of off-line
imgpection ave -

a. The monufoctuwred broduct s well wuHA» tHre  degign

toleramce -+

b. Moamn U.:"a,c l—urfyr)g condl

of d&fuf r» the preced fs smalle tL
. ‘ ‘ N
C. cost of 106 pec tion l‘$ [/\J?b\. relative to the cos of

fow dete CHZﬂ Pa.}‘_‘l‘go}fd“ne 15 ¢ pectron Vs that the
e The disadvondnge O :
pbarts howe alnwwbj beeyy made /oj
ciuni’x'f'y e detected . Hhe» sampling 1< wedl, aw
adoition disadvantage is thod olefective part

con pai due to Sg.m}olf‘fjf p/’oceowf\ﬁo
Ma@,utudw-ezuj P
_—-""r"‘-““
g

Lione aue stable and the risk

e tiome poor

roc .
7] coml"f"j A _____:;:;U === 0ui19u.i' wy f_

wtortpouts hnghec bow

i ﬂ}[ [ = Deccision to

S =

({7 bl Qeeept or reject
2. Opn-hne Imgpection Deleyy | |
o TThe olternabive to oﬂ—-h‘zne Imspection
in spec t1om pepforwmed wlen the ports are anade
eitbur au am Ioteqrol step o the |proces7g OF
astembly operotion or i-rnnmedfaﬁ] afterword «
e e cre two wneflwos of- ow-lrne )spection whicl,
are asfollow ¢~
1. Om-hme In-proceyy imspection] 1m=proce 1ms peefron

2. 0wn-lime Post process [mspec Hon/Posf'b”WW "‘”’QPGC How-

1

——

Is om-lime



S

o The be.me_f—.‘b of

: . . i.
a. O0n-lime Im- process [mspecton

e On-lime  Im- process imspection s ackeved by performing

the 1mspection procedure during ttie m'nu.fucfun"n? o peration-
As the part are beimg mmade, the rospection procedure
simuﬂfawaouglj Meas wes  thelr demmand and other featwu.
| | Io—proceyt  imspection 1's thak it may be
Possible to comtrol e operation that i waking the
current part, Hn.cr'ebj correcting unaﬂz‘f'j before
Hhe part i< Completed, .« Liler -0n-lime jo-procey
Il mshection ¢ berjnr‘med, ananually » It Teans gt
Hie wiorker wiip i< performing the maw ufacting
Procest Vs also performing the imcpection proceduwe.

* Tecluvy L - .
ec ‘lLLa.Lj; M"qufw oM -II‘ZDC 13- ,Drbcw iq)_sbeCh‘OT)
Of tre preduct ik Wt adty Obff_’c'“"ﬂ- and expens/ve, to
I*ﬂ')blﬁmﬁ'ﬂffr ‘\ ‘

b, Own-lime Fost-Process lmsbe‘:ﬁ"n. |

e On Lt IDOS{_ - proces "msbeCHDY) [} W""‘?&a&ummenf
proceduwre i done immedjately after Hhe produetion
pmcessegxtmn‘fb\oggh it olome QWW produetion
broced, nt e S{TN cons/ . an o lime e Huod
becouse it 1's mﬁgr“a}u[ wu th mmfmwm'ﬂ?
worketodion, and the results of the imspectio® can
be wed to impmedicktly cowtrol the production

BpeRaoT | post broced imspection i

£ : = om-lime [ pos roceld 1nspec 0. IS
The h'mrfaflob’) OS omel it e

m t—M '30_{'{‘ d/LOJ ahmdﬂ b&en ma-d«b,
{—fme.rej*om i'mloossfblc tv make cormchbnS' ‘\]L Needed Ny

: - tiat con be dome
CLr'HCLLW ,)Q_r't .Tl'\,e. b&S{ tha
,C;:nrt‘obcormcf tre production of the mext parte




e On-lime post-proced imshection combe Peformed e

cithher o wmanutd or on  Guwomated procedure « Hheo dove
mmanuwally t cam be cccomplisheo wsing estersamblimg

or 1007 imspection, When on-lime [process imspec trom 1S
automated , 1t r's i-y}ofcodly performed on a 1007 batise

Contact Imspection

involves tht vse of snechomical probe
cortact with the - olg]ecf
bose of the probe < to be

o Contact imspection
or other device that mak

required 1o inspectThe

aneoswre the ob]ecb ' Some (Wi ¢
o Contact imspection s vsed to wneAsWT lohy'sfcal, dismewmsio

of the part .« These -{»ecl/miquc,s o e wudzdj vsedn the

moanufactunng industries, Bpeciodly 1m0 the production of

anetal  pouts. Comtact 1mspection s elro wused 1 the
g electrical circuit t‘GSﬁ"ngv

e The principal contact imspection maclines are :

a. Comvemntional fmmswfmj )nstroments
b. Coordinake meaiing instrume nt [machine (CMMs) and
related ’CEQLU’U'CLW’A to mearwe  dinmemnsions -
e. Stylw ~tybe surface teschue mea&win? anaclyne to
measwre  Swace e haracteristics - sucl, a4 r“oughnes's 4
WoNimess e
rNom*ComJalC‘f | nspection Metlwod \
« Now - contact Imepection are btwods  wses a semsor Jocoded
ot a certuin distance from the object bo Tearure the
desired foatuwes like dimension awmd swface probertit.
¢« The momcontact mspection {‘ecbw..ologfex can betlayifred
(n two co&a}on'a:.
Qe Optical
b.  No»optical




i,
- Sn'f’:;::—teme'::b’jcﬁon f‘ecl«mloafu vse: ’lg‘/\i‘ to b&f’fvr'm
rocess « The amost i ta :
;‘s machime vision ;] however, ofh-:bj;ﬁ::l, izfc‘lc:‘a‘l, f@chmh,yj
1mportont 1 certun Induchres M(Iwu o
e Nomoptical inspect
om  techwmologres uses
Hoow, ightt o SRy RS Bike
i"ocTuch 'to berform the {mspechion « These othwer enegie
©° ectrical frelds, radiabon (other H ‘
ultrasomnics « = hal‘ﬂ i

o Nomncontact imspection offers certain advontoger OVED |
"econtact imsbech'on" wliaelh,  are at jollowi-
. T[wj owoid, domage to Hie part swiace Haat gt

pesult o contoct ispection .

brobe Haok coes not

bar%-

be |8 lor betawse Mon-contuct
anethodt use & s totionary
reed T‘Ebos(ﬁoniﬂncj ]"Dr' cath
c. No» contact wmetthods €O0D be
rodwetion  h9e wid Hwout Ehe mee
moteriol lhondling

Coo rdimate 'n’)ea,suriwj_q

°A\ coordimate meﬂlufi"ng maclun

device Hiak wneaswes ﬁ"/f’-‘ 3eo'mefnj
esfubll'shi'ng coordimnodtes ponr)fg 0n a

vsimg & contoct probe-
o The nachume wull Sﬁec’fj the probes position 0 termy

of displacement from am origitL pomt o thret

Jime,mS!'onaL ¢0 o rdignote sysfem (XYL ax.ey)s |
. 0 A CMM con TN objec:t~ oliznensiom o th l/u'glfv

acewney ? reeord Hae wreasuireol, dott s

anaclumne (EMM)_

e (CMM) s @ fmecmn}f,3
of obJeCf bj
'OLUjﬁ‘CaL Gw’f‘ace




A\ coordimabe easwing maching has- the folloutmg, T
olements im oOrder fo fproperly funthion.
1. HfﬂL\. jorecfsio*n mﬁc"m”"“ﬂ s tructure

2. Probimg System
3. Maeline conhnl unit
L, €MM Sofhware

1._High Precision Mechomitod §tructwe

ot s Hwe wmouwm obemﬁ'ng ynit of a ¢™MM UJLJC“WW
abih'fy to  move the sensor Pprobe o Hae clesireol position om
Hre part to be measureol s 1E ic m™ode vey m'gf'd to

brovide the wmecescory aceuraty for the aneoswenen

2. Pr*obhna Systew

e The touch i‘r‘r'gg er probe s uged to collect the basic
imformabion  such ai € YAz axts coordinale of fpolnt
where the  probe toucl. the part to be mmeasuwes.e

e 1t ic o wmechatronic device help to record o Munber
of pointe to tie part Surf—ace which 1< —meeoled, to

cLuJ‘ck-J«j TEAIUrE o S

3. Maclune Cowtrol Umnib

e It Is a combwl‘er‘l'sed. s\jsfem thod control tae, pmbe
bosfﬁo?);ng ar  well os 966‘{‘{7)9 tHhe odofo. 1 ferms of
Coordimate  which cuwe flen ysed. by soffware .

4, CMM  Softuwore

e A CMM softwoure 1S 6 'zme.‘fTb’ogj olomﬁ"r)g ij&m
wJ/ucL»' perform  Haoe Necelory calewlation uging tthe
coortbmode value it recearvel (rom Mced and ob‘sbfaﬂ
the fiwal dimension of the objects




Ne!
N

Precision Ch(,:lov'ds"nqn.}re, Tnacine contyy) -
'ne eay v , |
Maéiﬁy?hue Maoe Lu“zn?’ Wt comnputer

pr——

/ ,
Prob |
( 5331m J Clements  of CMM L Crin SOﬁMﬂ |

— ( Block SDfauqmm)

= ——

e —— — .

J* i COﬂ;bl »Compurgp
[ wn't System

,[__T/ T * Probse, Heok.d

:‘ | "
h\i ¢~ H - ~ Probes tem
| i
o — * Probe Ty
T | Y ; P ), vy e ‘b
L__\_) ]-m—Lu—_. LA SR 1 = f—‘ﬂw b _ .
j bk orepiece - port 4o be joxpected

|
i

:
L.

Maclune Vigsion
o A wmnaclime wiston system of imspection s ij“f/ popular §
17 ousk d;wdgc .

o A naclhine ViIsIon skjsbm cowsist of comera,a,cb'g'hll
computer amd, om Imterface between them thot act o

post fproCeccor.
¢ The combinalion of 0bove elewment captwe tiwe bictwe
and. a'nodgzes (e ifn)o,ge, bj Co'm/)art"ng 't wyth! datuo
Stored  (m memory. The data are often i the form of
™odel  om the objects -wluch ave to be jncpect




f'nllouu"ngl Ste

Inspection uging moaclune vision 10volves

1, "mage /\cqu:suhon B
° The actunl lma.?e of the parts are captwe obgtfniform

ﬂ/\mugu o coamera.

2. lmaﬂe Pr‘oce,ssmﬂ
These captwed rmoges are fillured, to vemove backqround,

or umwanted reflections from the ligldt» Some arnrount
restorobion 700y be olome to imnprove l’maﬁc

of I1wage
clu.aﬁz'f'ﬂ .

2. Featwre Exbrachon
The mext step is to -extract the feoture s from the fmgt-
The 1moage feodwres Iike  dafferent swiace, curve; [1e :
Hwre position and. size are exdracted by {I‘Wk—f’wj coe of

everlappi»g .
4L, Decision Making_

From the featwet fowrd v the previowt step s the
feodwe wddchh 15 MeceSsory for  meamuemment 1< extracted
which 1 Hen makhed with acomputed description
udthh’ sewe  Frowrn wodel of the famoge ( r‘eﬁfon or
ob]e_cf‘)'afnof. tHuu Inspechion s done,a

)

aTneoy winyg Feactuwe ; 7y _—Y.
LoHwar¥ exhrowch o*) Pmce)f I *ng
[ |lluxv»mo\ho~r)

-_-[ Comerm

[__. ]




(4~ Pt
y—Jcombuter‘ lmfegrahw[» Mamu:fachtrt"nﬂ
¢ CIM is the imtegrakon of tota mamufucturing enterprise
H«mu&l« the we of fv)fp_ﬁmh,d S‘Jgt_ems ond, datn
Commum'couh'ons Cou’;/@(, it newr movzr)a{,er*a,( [leli/oso}m
fhak improve  orgamizabional, and  fersomal ej‘ﬁc/emc:j
o Computer - "ﬂfegmdm manufmthinnﬂ I's ﬂu&mamu{m'fum
approach uddch user g eompater system fDr’lH/l&thzl
inteqration of eack imdividual concepts such ou CAD
CAN), CAPP into ome louge Sjsfam Frown ok Cowputer
| » tegroute, momuj-gbg{—un'mﬂ. :
e« CIM ba,&icodij mvolves Hag i‘?’)i‘ez]"uﬁon of all tle function,
of o momuj‘q,cmrh? bloant .
Difference between  Off -lime amd  On-lime Imspection,

Off lime_tnspection, | Om- ltne  |wnspection i

o It s perform ey from the o[t s perform ot tie mamufacﬁzmy
mamttfo,Cfun'ng {ocotion. location .
* It requwired extro, Hoor shace

e | D)
for fhf. setup of Ispectis Sﬁaoolg fo'f-i_l‘ae%?eﬁ e;f;isf; ‘Z‘Z’
;Z:i"me aﬂibﬂs T machine 4 tools. )
’ sote kY ° | * .
systorn 15 required. to :zow biﬂﬁ:;tg;‘iﬁumr%d excfro, material
the part from monufactur
lacakédy -to iwshechon
locadtom .
* The pbart nay he d,amoﬂei *There 1's ™6 C‘[/Lange of part to

wilule Toving for jmspecton| 9et doemage uslaile imspection .




Contuct lnspection " Non-Contact lospection”

o | ths +‘;{Pe of 1mspe cbion o It thic tybe of imspec bon

metivod, .ngica{, contact IS |  aneHrwod. pbuaw'cal contack1s |
meeded. betueen Ha T0ackine Mot meeded beturcen the machint
ond. the object to be inspected:

anod. +Hre object to be
1nspec bed | | |
o Due to r‘&gula)" 'gbuy»g)'caf 0 The f’DSbgchoy) maCl/UTv(’, Uses
contoct the mmackne eilwr light, elechic fields - |

| nstrment weor oat affer
Some Hme oandwmeeded

bretomic Wowe or ofter (07
Of‘ Q‘D?E)’gj {-or‘ f'meecHo))

to be replace . | kP
o 1t s uffrcult o moude 1| ¢ [E& Ccam be eosily o
CU«{}D ’JT)CLHCo anj'o'mah'cs

o [tis done,mua{jf’fv”m“w ol{-caw)bad.oﬂﬂduff"ng
mowufucturing focation 4 | mnoufacturing and, do ot Deed
r‘eo[tu'm,d, excho ﬁo@r-sbatt. exdra. foore space:
¢ Mww{”‘*"’? uﬁl'ng Sca%e, ° Measm'ﬂg uﬂ,fng o clhne
memunmyg tope, verwleris | wvisiom 1's a non —omtac b
o contact {"jbe imspection | 1mspection, @eflwoal s

onetiwd.




