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Sixth Sémester B.E. Degree Examination, Aug./Sept.2020
Computer Integrated Manufacturing

Time: 3 hrs. | Max. Marks: 80

1

Note: Answer any FIVE full questions, choosing ONE full question from each module.

a,
b.

p

Module-1
Define Automatmn List and explain different types of automation. (08 f1arks)
The average part produced in a certain batch manufacturing plant must be processed through
an average of 6 machines. There are 20 new batches parts launched each week. Data for the
average problem are as follows: »
Average operation time = 6 min
Average setup time =5 hrs
Average non-operation time = 10 hrs
Average batch size = 25 parts.
There are 18 machines in the plant. The plant operates an average of 70 hours/week. Scrap
rate is negligible, Determine
(1) Manufacturmg Lead Time (n) Productlon rate (iii) Plant capacity (iv) Plant Utilization

{08 Marks)
OR
Explain the following :
(1) Upper bound and lower bound approach.
(ii) Starving and blocking of stations. (08 Marks)
What are the two reasons for partial automations analyse the performance of partial
automation along with suitable assumptions. (08 Marks)

Module-2
With a block diagram, explain the phases of design and manufacturing process. (08 Marks)
Explain the following :

(i) Translation  (ii) Rotation (iit) Scaling (iv) Concatenation. (08 Marks)
OR

Define CAPP. With block diagram, explain generative type of CAPP system. (08 Marks)

Explain the structure of MRP system. (08 Marks)

. Module-3
" Explain the components of flexible manufacturing system. : (08 Marks) -- .
Discuss the benefits and limitations of Flexible Manufacturing System. (08 Marks)
l

OR

Define the following terms : (i) Minimum rational work element
(ii) Total work content
(1ii) Balance delay. (06 Marks)
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In a plant, a product is to be assembled as per the following data:

Element 1121314516 7 8 9 10
Time in mins (Tey) s13|8 2|16} 4 5 3 6
Immediate precedence | - [ 1 |1 12123 (4,5(3,5|7,8[6,9

(i) Construct the precedence diagram.

(ii) Ifthe cycle time is 10 min, find the number of stations required.

(iii) Compute the balance delay, smoothness index and line balance efficiency using largest

candidate rule.

Module-4
What are the elements of CNC system? List the salient features.

(10 Marks)

(08 Marks)

Explain the fundamental steps involved in CNC part programming of milling and drilling

operations.

OR
Sketch and explain the robot configurations.
Define : (i) Resolution (ii) Repeatability, as applied to robots.

Module-5
Explain the advantages and applications of additive manufacturing.
Explain with a sketch, binder jetting process.

OR

Discuss the Internet of Things (IoT) apphsanons in manufacturing. -

Explain the following : S

(i) BigData (i1) Cloud cemputmg.
|
| :

For More Question Papers Visit - www.pediawikiblog com

(08 Marks)

(12 Marks)
(04 Marks)

(08 Marks)
(08 Marks)

(08 Marks)

(08 Marks)



B.E. Degres Examinatios lﬁua[suot.zew
COMPL{-\LY 1046,51’”1’;@51 Manu{ac\zﬁi@

Scherpe <fl Selwtion

Automaten Coqg be Aefined ac +the +echarsle thal b
i’qc,om»])ova—}cé and fn-‘r€ﬂw4es all the +4rady S
en ’neo-a"insgw A{lelde elect =1 cx) ’W)ec/hcu)?cg_\l electvonic
I/OM’F) -th e moctvew«) CamFLerof 462/6001033 (> @J\mfaaa

and Cootool —the m&mfmcatﬁnz Popces s .

e deaatey

1.%i%ed or =igid automation

o Pmﬁ »amenable Qutomation.

%. Fleaible automation.

1) Fied or zigqid ardomation
autom atieo +he st’rﬁ’ﬂa e Sedt J%r o

Tn +his @Pe % (
Wnigue %—PC 69\/ Opevaticn Pooductioo Systes 90’
Con not be chaosoed. |
The ®1>cmt?oqs{ Sequence c% Pooceses [Qisemb
1S ’)[‘waaesp b\j the awioma t e COQ-{;‘CJLQ catho9.
cx - ™echonised qgsemtot,b Wnel mcachm?iﬁ
RN

Pealures } Pi‘?bli)\ Cutom afen

D) “The QQQIL_QQ/QCQ/ 0% Operations Qre C\mxbﬁ cte(ioed
and Q?m_Pke_. T

2y Ppplicable (B imitedoumbes G- opevaomns
3% Porduclior, wola are high.

W It 16 not S\gj"rabltjco'r qccommoc\a‘cmﬁ Chenges
iothe Preodecct e

5>'TF)< Ovesal) THOVestmmernt 1S [ower Q).m?(m({o‘ .
OFThey awfoematieon < fery




/'Q,> No Chcu\%zov ey e

|
|

|
{
|

Saltnoerme R e

Fo KR @uhm&ﬁ"eo System | the produc FYS
equipment [procoss is AeSigoed  Such Fhat the
Sequence Operlions Con be Thodified & Suit
Aiffevent ' Pooduct Coo fiqura ltops

EX- N ™Machine ooty Tnductnal Fobots

Fealtives % P’n’)ﬁ‘a&mmm‘c% Oz_u(’DmaLl;eD
' The Syc<tem iS Most Q@F&bla_{or batch i)'arx;uut?oo_
2y ﬂag@.lg;m,a €xists b actommodate ch S iy

dhe Poodarct 1 Pao cess / SC_O(U_E/()C,Q, Ct, S peralions
3> The Ove~rr|] tOVeStment T< V)Y@h Corn\vcwtc\ (o

“ttye %&4 Gsitomation Systenm .

4> Ch o Sequence OPQE;QE(O@S DEeAqUires G\C.ha_%g
10 the pPemateen Codle Cho«\a& Over 0 Ubo\'{"\ﬁ/;\fg&.
%xmﬂ’// achine Qeths etc. e Sutd Tequived G[P-—
5% The Tovestmen) 1S Pcrah"wkck‘f% huge in gentral
| - Puwrpese Saudpment,

3> Tlexible Hutomatieo

This 1S an CxtensSieo T Pwﬁmmmmbu mﬁomaﬁ@/
‘bcd* MMoT < /96067[(&\'@\ —+Hhan vt This A evs fvarom

~the P‘?’Dﬁmﬁnmgeb\.(, automation 19 'ﬂ’)qf Thexc (&
no Change ovew time tovolved {vem bateh (5
lbatcle . .

Fealuyes T-lexi ble &u‘(—om@:\;\?@@

DThiS s The mosk Cotommos Com plex Qa/g’reﬂ) fre

a (%yc
2>\ e h?ﬁp,jgf&gdé?&% WO ih 'D”CSFec+ (o P?D&U-Uti
!{ Vot ety bateheg Oﬂ(’: 'P'a’oc&tu,ct‘e—g Schedule

‘Ec;\fo\\l-‘ig\l C@m Yo lo Droen |
0y owo ?%du_c &_\9@ C@srt%/ Ce=on fa& Qe' vy f'ﬂ’j ¥ ana ble



- @n

—_—

@livex? .

G =25 S o Hey, = 0 |[weels
O)O'_;é M\/T _ ?

T e = G ™\ - 6-1b E

hc, a b‘D QP’ 9‘

lsww =5 PC/:?

qu :lob

= 0-95

Q>Wx\a \w CV\L’\‘)

MLT = 0o (Tew + @ Te Y Tho)
= ¢(5+25x0-1 t10)
[MLT:JO'S\D\

b) Papduchion yale (Re)
Te = Teu T T

T, = 5425 k0~

T, = 7.5 h Pery batch

Zé TP”‘-‘—l ;’7*5 :O”‘e)h\PC/

—

G o e
GE-'P .'-’._,L "/_'l_ﬁ - 3-353 ;PC/\V)Y‘
Tp o>

< Preductivng Crpaciy ()
Pc :’CQ’SLQ“‘Hsh'RP>
o
=(18 %706 ¥3-33)

W‘—(m%&\

D pload vriheaton ()
U= O\L’V}u"}‘ = 500
Copatity 700

= T-43 /.



—_—

Q2

) V| QPP Bownd Bpproack

iy

1S QLLum es Fhat the Wo,

Th Lafpew bOULnd anal
oy Ahe Stalien Lehen a

Paxt 16 not+ vemoved -
bﬁ@a(ﬁ&@wg Octaars Jo the ,%roo Cine his Q@pproath
1S used & estimale the apper Lienit &J(i’btj%equvoﬂc
C;% Wone SK;:}& pew Lﬁacu,

Th ¢ f)[v{_qbwnod CB Line Sfbys e (yeCe S

~ b |
R
i:\
@/’& Gt ’\/hﬁ P’\’Ob(ﬂo‘\\/‘\ﬁQS QAx € e.ClLLQJ (P.—_— Po.= P\%; . _:P)
F:’O?.

[o> [ ovoes BDMC}\ APP\'{?/{’:%}’

To the lowes bound ana (< a?pm@rz)r)l (S
accwmed the the Womwa + e taken out @%

_4he Stahioo Wobhen —he Ctalien by eakdown ©OCUUTS,
. o ecthmate the (o ex

Lloe stoys pex C,Qd,c(,(g

(&%

This czfprmm:ﬁb i we-ed
Uq’)i"f %"H’){ Q:QJ?tCJrf_O' & o b ex 6%

F=1-(-p)°
P - p%bqbz\&% ‘%Pa‘v*\j&m at LOOYK Cha Weny

N = Nembew 1 Lo r e stalGens,

WSheye
y,

a %\M\{a Sa—a(;{ons
Teders & the noy - Per formonce [0@0

S fosy Vi
chﬁggiv%; D a oswr, Stalion due @ pgg - availab
O o Fa’ef"f .g"'&"f\l\\ﬂa/ OCCrexs {0 dQLDD

aty o

Styeom wovke Stalions @ity fThe breat,down

Za bo

Py




b>

0% Shalios
\/\—"\/\_.-\,\
Blocw; Tefere BB a Q‘Lﬂm\?\%ﬂ) wWIhen o \WOpyk Sde

(& Unable G pevform jiu PoCeasi e tion
Qs (4 15 not able (= “f'?’&ng‘ft"f '"H\e,j &+ CO@)I;LCF&C

axt (s c { Tate ~
i e e S b
\ ] veak dpwn
't 1S Not Ina ’POSFHS—Q G veccive "Fwﬂrs 7%’%1\@
~thHe ups'¥fv&qﬁn~g{-q(’/\?®09} “+hwe *zresulﬁr\a IE)) b\@t\fﬁf
) e kws*fec»m; Statrons.

NN ~—
P\ induetries Connotb be aulomeaded fov C/O”)Pttjre

6?(’,?&“0‘9}/?‘5“( TRaSens © \HvVestment or COTY)F\TQ_q‘H()
{c)\lo\\/"\c, 1D Seme ?Oﬁr’r L Th e« Pwocesses
A Swch Casec ‘PuwHa\ AutOma tfen ‘P'zroc/us T
oLAqu-\-ec\) Whidh 12 « Combi{oatien both moaa
£ avtomat ed Siedens, i
Let e ConSidery a Ceese C% Pastial CU.U\'OM(XE&D
Without = LCtow buHe+ %Dr MQU&/&(S‘
1n a partial Qedoo ated A@sSemb Lioe  4he {deq|
()ac;& Hme (s Aecided Y the Q¥ wwest Stahes
oH Fhe line which ocbviouW would be poe ‘%"rbe
Manual Ctarions. Let s ddsuwme that +ho

cle Hepe 1S CoosStaot. Lety LS al\to @iSume +h ok
breandbuwne @Geturse ©nly vy Ahe Cufomated Staliens

% (et ’ ()a = N\M’)roe.\’ MmQ“er €+CL(;\~_01}2

Ty = AVU"“%UQ Aown K me Py ©Cllryenta

= Numbes ) oo\ Stecliory

q: = (ﬁ)e_ de-jf{,c + > (T

a4 ngbabiLI% that the defect voil

LA : 3
Qesult 10 a (&m




“lhe ave
\ﬂl%;z ‘PWCMLLCC@'@ e (&
i 5 T 1 & .1\VL
Ip = Tt =0 -Td ; ﬂb&f
wWohev €
o Py = -9

tov a Specciay Cote When P =p
: ) ol L2 D I
%GLT ‘/01,‘ Ahen —Ahe P%dju_c\’/\i—&ﬂ I“t‘ifb’\\e 6_'08
t

Tp =Tt Da P: T4

WO ex €
_ F:mCL



f@(?;; | Design %Wvﬁﬂy Protess

QQCC@-QI He—s) f}DQQ_c{

J
l p'YO bleas D {,/B‘q" E\-@‘O
I ‘L —
a §‘[ nthesig

B

7] -

[Aratgtic & ]

) O Pheni Za Koo

- /
;[- Fva (we Goo ‘

b

P‘T\QSQO—)—C{C\:&@

Koo Sihen neod Tovowes -the ’UQQUZCLCEG”D
bma pooblamy Caiste Hata
%O%.{W, cQo,af@@ Could Seo\ve. Thic ’BEC@EA‘H&D
'TQiSb'f e o) fdmﬁfazin\zf Some d(’.f—\‘C\“eo')Cg/ Ty O
Pfa’cehn

Cavves) 4+ mlC, dc&\‘m 57 [ 25) em%/m»e,qx oY
Seme N0 FW&LLI"O‘DPQVM&% b\/ a Sales FQYS'B#)_%

Probloes Al — Lavorves « througi
Specificabvn g the Tem b5 be desSigned s
§peu’{'?£9ﬁm tcioder 4he 'PU«B,HQRI cloanaglorieticy
/ﬁ,zr)(/(;\'éf) Cost gualit £ Sberva limo. DenLroren nnoo




AobesTe § Analnis
Sic € Hra 'S Ave C\ese,\:a ’ZQCCLCIq gJ

§’Jﬂﬂwe
i fﬁ"‘t‘imc,&\’ﬁ " ConSider fe de,\fe(bxpm@qt— ‘gt

Cevtaio Pmcﬁ&cff c‘;e,g‘(ﬁo © Eacla G{T“W)e QuijS.HmS
‘\)'roc&}lﬁ‘“ Tt pe CJOO)CQ{)--I—ULCLUZ—Q_C' bdw’“H)Q

+his

Sp :
c&w?@oew} @\QQ"UL?/{—Q* ’ tm—FWVQQ{ —+H o
&ML%’\“& R Co dotre Wc&@%\anaa\ ; «d/%d@%m

Eva lua T+ 0 1
a L\Gf) P~ 1+ 'S chce’fﬂ.ﬁct_w"'H) € al ue n
st Abc  Spedificalions ot iapiighe!

70 blenn deﬁnﬂseﬂ) Pba.&ﬁ_/ﬁ’)\S @unﬂﬁe_n

e febm CaC\:e»g & tes LU\@ Q‘% o
“é’) ])ewiﬁomn(

1O +Hhe ,;P
Often T<quares —th
P bolyee mode) & acsess opevali

'MH% ) g—eﬁab}u% & ofhex Cntenia,

W"ﬂ s Pva’okeojrdab'r) S ConCruach WO (1h
c\owm%'hé’wﬂ y the Aesi bxj T6) € 2n S A?’MT <
aterial ﬁ’,drf—z\cq‘/r\:&%ﬂ&J @;se/mbua Les g - 80_9?
TMD‘} This moves « 3w'irﬁc @nﬁ%
VO Spale in Cucle a wo ‘ol ihe HSesd /Qﬂfh% e
Parallt) at all poisdts & the ©ld eo—h‘(:(a _

l\‘ ‘QD o L2 ' 3 < fin
>Wfi%i‘?? v The final FB%\U\% € Oxieckution g o
Jeom et %ﬁi_@ S decided ‘Dj the ut%
To+aRe0 (8) £ £h< base Polot about whick the
20 tecion T.,S o be C\&Oe‘fo'* a ])osx‘l/ﬁve Cuge the
ot Beny 1 ccow |

S cating i Seating 15 £he Aransfrrmalion applicd
Y e,qtgnﬁe o %*.QLLLCL e Size O\J}Oﬂ -%H@d —+RLe
ey 15 Qltevy<d s per the 'gc;z\/?"é jc"vure" Rpp el
ConCatenalioe ofF MM@ x tHmes Tt belomec OGC@S?
» C Q%D‘Qmmﬁ'ﬁoﬁgf TOC‘(\ITM\

10 Ovdey & achieve the 2 € ulired

i)
4 0% forrna Koy o



Qhwzk*@@gimxg&@ﬁxm%<éi@>
ComPu\ev Aded Process Planning s o Means
funt/ o, 6@ Compu |
Q

A PWCQAS P\Cur) 01N

fmjﬂﬁmeo [ma/
(Ib'ﬁ Cﬂ’PP G/P'Vﬁﬁef)"s ‘Ei)-f; n\a be(:_;;g/qo e
"The}e. LS a much {‘—),Jte‘yﬁg_‘_ 7

‘S/ m&nu{@c&ﬁo\g
a mw@c&q{.—b VF%Ym) ) O”ubmqa‘@ the tasig %
Procas Pl&fﬂﬁ\\f\éo

Geoesslve Tyre Cagp Systm

\]jesca% P+ion % part

on Code
Technical 4 [ooiCal Hﬂow\@%g
Decistons | Pcwr e

\CQLPCLQ)! v hes % mctchc‘né "T/n%c(,jmr‘u)u.

+tools availabi¢ €Aﬁ; A,

|

‘ P o cea s P\a;\

G.ene'anvt Uve C,/L\PP toVvVolves the (e % +h e
COW\P&UH{Y (5 Cvealtr &0 iodividiee P’erOCe&-s P\@o
/f*rbm Scvatech m’mquQa‘L’ and LWHtbhout huz.m%
Cigs\‘s%smu/ Anstead %b/ et Fevt a % €Al h r\a o0
J Cﬁ?ﬁ@u-{er Cﬁo&abouse/

Q'Lt&h“f\é Play Con teelned 1O a
A Fenewalive Sysiem Creates The plpo Comtenn

) ¢ pla
‘74A¥%T¢“qﬁﬁ%@&JW®ul¥>o iy
legical  Pavtedres Similar o Ahe 6w e, P o Ceas




Qud

o)

Planew, To a fwllyy Genesalive CAPP System the
Pw@AS Sequen Ce C P\CLOOQCP wSdhewt thmcM)/
23S VStenCe §/ Loidhout set ‘]f P'b’ed'ﬁff?rwﬁ_c} <4d P(@nS_

. > o\
T Ahic 4be Complate yechnital Hoo @3 Y
ﬂﬂ'ﬂ" g%e LD%“C ch\/LLDF&G\ b Qi/f¢'3/+ hwc‘@

PWG&YS 1< COde_g\ <§>/ | caded 10 o « Cem(nd{r

o0
ih ik L Ahos
/90" +He 9‘IVL\’) ’j)Ouif"\ \CSJ 6en€>:fl(€ %Qﬂ})@é “+he

e

D Crealken Foowledae base |

Fove Cast il it P’m&uc’n‘&@H Ordevs
L\j’“’ \ Schedle (Mps) L—‘\
T enJrOﬂ(T M@H'ﬂa\ls Qgﬂu'\wemen’rs Pt 4

S\—C/\,HJ-—S P[Clﬂﬂl‘\ﬂ ( MRP) D’)CLU’ﬁqU

J:’F— AR T e i ey T '\L

PT e ¢ O’YC\Q‘Y
~eleases

-

\Qe Sch;uiuld \‘;u\_uy{ ?\qu
’_f(f)*rc\c'?fs O Aot

FoveCasts »las ordess the bueic input for
P\aooi Qe plananed % Comnbbined oy A
Macder Posodiclion Cchedule (Mps) ’ﬁ‘)% th e
Mol evial TequiTements plans 15 QVolv e 4 |

using -thbe MPs  Bily- of - ol als ((2;0\\40 |



|

|
|

/
!
|

| B5)
O7|Gompooects o Flexible Mantfaclinng Systen

-/
|

|

L THE - inyven (g .
Stales data ™My - |
: p 3
What Cemponente U Ty Longy S vias T ai%u&u
(a" (3
Cquived and  hohen J\”"&z e Go he Ordevgq
a :

(boﬁ) #Wm an Loctenn u,&pPLIew-_s Oy '~ houge

exve ove Gevewal basic Componests %Cxﬁﬁmﬁib\e
™ o eefoctorin System D Worketations,
) Matenal hondling & Sterese Sé-s-%@m
3) Corn‘bmdtf Contol st’remg
) People ave ?€quired (o mma%@%aw_m&i the
Sjs+&@,

? ok siatioos
Following are —+h e 63)4)52& C% Loor kstakens (I—a@YCq\L&

’ﬁDMCﬁ 0 a FMS.

@ Lood [voload Stalioos
‘Qq\ﬁnkﬁﬁdt

The load |[untload Stalten ts fhe p
’oc@% +he FMS 35’» the 2ect th e e
1+ 7S LGheve waso LOO ¥ Iq Parts eoter the

fiﬁmsmq Paxvts €=t the Cystem

by MCLC/U‘)W)'I:\Z/ Stalions

— Othewr PooCessinc Ctalions
= The proCessy wos ks taieng Conaist jr

Press mo«\gfﬁ? pevalons. Seh as Puachi
S hea™m no g, Cestcali n benc\\r\?, fjcom'ﬂé’

J

P oo Cesces

et

—_—

— Agcerm b
(2;’15'4 Oy & c\esr%nu»\ (;Yev—{—o'ra*g

- Sowe
&Asmb% Q':)/cht';\“@ns_

ELX J: P TO O et e C/b ?_?A% :\- b ?LCLUL!‘G\—% 3

nAlf- «.AaN



7 Malkina) handlicg § Govas Syster
Tuoclioos % h@mc\('\r\ay 835&%.

— Kaaclew  Tpdependent mMovement G- VOorR- pasts
beoery Stalipns

— Hondle a \fcun'ehé (‘:ﬂl LOoT A pae 4 C@ﬂch‘j_uaqﬁ«rons

— | Em pom@ SFOYQ-%JL

r, ‘CO?O\/ “Hi ot C'LC-GS—S,JQD‘" QD@OL“—%»} Uﬂ(bcd/‘u\aﬁ

Wor Kk - PCL*('*S'
COmraHbUL Lot fh (:G’TY)F\(GY Cootvwol

2 Computer Comivel Syskers
Typical Mg Cem\oc,&v S&js-m@ ConSists ¢ a (€otwa)
4 hHe

Ceompuley 63» m?cmmeu’cfrs Con tarplli ne
Cﬁf")?eo{n*-&‘

Todividuay Tachioes SJ othe v

\> Wor\QSmGgO Cesnyvo ) %)
2> Dist vibulReyo @k Conldnol Instvuclions ™ WOvKerehons

3) PTbCQJ‘LCﬁ&D Cootwol 7> Too\ Cooniool
L Toaffic Contwo R PCYq[b‘YmO—OU/ M el Loﬁr\a
5> Shuttle Control 5, WQPOXHQ%/

Gy Wlov 4 piete mom@y‘ma as D;Snosﬁ S

L‘_>-’+‘U/r‘0cu) Qegoux(egz
A
in PMe humans Orve Fequixed (s Moacoe

@\Dcwtfcmg %D the EMs . Puaclions GU‘Q"\C"JL‘O
Pcmto'?fmq bd fme focludes.

D) Lo e T LOow poxtS in > the
D Unload: ,ﬂﬁm‘shegg wo'o'\q?cmr-&g.
@Choﬂg‘f\ﬁg N S‘-dﬁh’ma Cools

L*) gquifmes)f Maiofrenoale ﬁ-»"?f(fcdv

+th e

Sy e (&
d%

/6) Overal) jb’)(}.c\_&@;ﬂ(ﬂ{r @/_‘, The ng"{-ﬂf),



7Y Benefits_of Plawble Moqufaclineg Qi
* Uncreased machine (tilizalien |
Flexible “0% Stf&‘*ﬁmg achieve o h\‘&b e C\Va/
Ghlzalien theoo Tmachioes 0 a Cenveotioaal
batch Producheon oc Shep.
Leosons for thic Tnclude (D 24 housr P e dcmau CS’IDQAFQr
7)) Guloeabc Too) C,[')O-G\é/i‘ﬂ_a, machine tools.

o Hutomalic pallet Ch oy 4+ wowks laliens,
&) C{U;tuesi\_ Parts at Sialent |

e [Cewery Machines Pequired .

e (Jreater s espooSivenes ¢ Lo Chc‘ﬂ%@

o educed Toventor Tequizements.

» Lowey maawfac YT lead fimes,

. Reliced divect lobo¥ Tequizements L bagher
lcebo e ch&ud/\\l‘\‘%

= Oppo{mn?% ’]QW woattended megge@‘

i) ot ons w

s FMs ic @ Complx Sa&‘reﬂo_
« Reguives hc\_c)buav Seilled techoicions

e Neecds th% [ev el Cjb PK(:u,oolﬂ%/
. Demeands b?@/‘) iniHal (DVestaend .

N~




(6
GQy | Define

.|> Mio\wuws TM‘ Worh element .

jr) the des: OﬂcQ (s C)f-a (\'o)e. bQIOnCJ Frmg
the fivst Step s to diWge the fotal e
orvk, inls T™e Csmfeme,ry}'{-a.slqs, Each +tas®W (¢
veferved fo s the mioimumy datienal Wors €lemen
eSe Qre +the Smallest Wory olements that Connc
be Atvided Sfurther @nd e perform ed Cithes
6D a S\@[L Sy mu\\-'TP\e, \/OOY\‘&S‘-GL(—\—/{Dns_

N

ER'- Dm’li‘.naf a hole jca.&'\&n'\r\?i One chr“r e Grother

2> "lod=l Oork Confent

“Thic Hme ic the Sum Gl the Woor €lermend
Limes o ’Wﬂr'fﬁg%ff—g? b\\j Twoc
_f)
TL\‘)C, 5 Z,ET
C=1

Lohewe Tesz Stahen -Heme.

s .
This s ou;g@ gefexred (o on the balen .
[053_ I+ i1 A f‘o.)eo_guv—e b e {9 C”)‘.’“FI\C'ie/O |
+the acsemb l“/{f)t} Fhat © CCuys —’(TD?‘O’) tdle ;ﬁmﬁj

m@'a/ be C’QQ,LQ, e —Fech nt cal tnCowrect &3&8{)%%
% wosla eleaonts Ome”ﬁ’ AifHereantr VYOO Staheqns, |




Eledoot |1 |23 |4 |5 |6 |1 |8 |4 | Io
Timelonin|5 | 3 21l | |4 |5 |3 &
Tmmnedia\® | 5 | ' i
Prctaancs |~ | [ 1]>]2 |3 A5 |25]7.2 [6,9

[ Congtauct the \E/w_e/\/w E%ff’j”

Wor element NO | oo Ren Preceded L:L(ar
(Teg) o
3 g L
G G 2
\Q o G =
1 5 AT
4 S 35
i 4 4 S
2 3 1
o 3 e
I 4 2 2
5. 1 2




ASSi?)/Q dhe Woor QJQ"LMG¥ Rorne b S{‘C‘LEG—{)

o = | e
Staies f Ll;ﬁmmmk. No | Teelmin) | Chelfon [T ale Time
¥ ' 'H(YLL m(\o
1 { 5 o
"I 3 | © miy O
Ly e
2 3 Qe | Seio
5 \
G 6
> : lb mMiY) ¢
o i s
A ol 5 o
g o iy 2- 1Y)
5 L0 6 T 6mo Ly iy

Z\IWOBM ? Chalrons Q,ﬁo(wtw:,af = S;LQ
“y)@kf,emu d/atﬂﬁﬂt Db"/ﬁ"o’Tb — Tw

‘ W e
= 5310 - 43

—

§ »lD
— OO\L? = \Li.\/

—

—=

Wy -

i) Balenes @wﬁfu‘amud - E 2z Twe

S

\
= L3 - 0O-¥b "/%6\/‘,

£ x O
m) Smo othaeldd j/f\c*\u ST

N N> -
ST =z \\ S (1. Ts) = IDLJF 240y 2y
Tz
ST> (2] = 4 -§9% ™



Q1 |
N et R e

CNC Syetenm Gonsists % baslc three C@m{)eﬂe@-’rs
L3 vaoﬁv&m e»@ {ostrucGens
2> Machine Ceolwvol it

2% Pro cusma Equipment.

\ij-a@ﬂ) ___—»\Mcwhme
| ] | Con bao) Wnlt

P'YOULJS‘M\
. Equwt (
/\/i\e, P%Oi)‘r@/m c% Tagst=uchions 8 o dd_qc%\ .
Step bj Step C nersooadt That iveet the ac lien @%
—+th e ’Prr@ux_c‘i C’quji;m)uﬁA \)marﬂx@ @Cos’rmcj}m
1S Galled oo Fo;-rr} P"rcjm dn thi S ‘lfhe: @OT\L&%\&
(e present HadiHehal (o otriecBeos 3{;“ Spindle
‘ N A e 1€ o
SPU_Q\ /F{’QD\ w@/ C),L—P‘\’\r\z -ffbo\ CeoloC &D”cg ‘q
~ A e Coman oD mezc\,:@ﬂj (e | inch
Presen t . gcwsl«e'r/ b{g\ ey
voicle F\g/nc/hﬁ;\ 4:6%36, Nox,o)'*\/he PMC/ ) LOP; :
beeo 'Zfeq;hlup} by Oewer Slovoo rechnologies.
To Modero NcC ~+ echnols J’ch, wachioe Contwo
wnit Coonsistt (9%0\ M’\C"VDCC""‘G)\D\,C\’er @f\a‘ QrQUl{epi
aq
Coontrel hovduwoare “hot Stoves the \D'FOS):’@*‘D ﬁ
EOS"VTLQC(}\GQS # @ieuﬁ.’o\ "F b Cef)\fe‘(u o e d3 9
Comma«\p\, e MmechoRn Cal ac.Vens Qt The m"c,(é-o['

/\%e/ b(jn’&w&'re, MCUY o\So Coc leeded ©me o
Mo v e ’b”eggh

Sevicos 0¥ entexy axrt P% YO
w5 mamod ey
.’ﬁﬁe/ /f’h‘i«ﬁ-c) CMPO’J“LQF)-{- % CwNC g\l&@ﬁj 1) ’W’)e,
ProCess Couipment that Pexfornmg us eftl Loy
94 cu Ph*&hes —+h e Pw@usir\% g@(;g (o ’tm&fb‘h@

AhHe -54@,5@&5 Worli Piece (g & < Covo pte,}ez* Pw/,(;.



G
S

— [\\B.hcv
&= :anvweg'

— Kedreolod

Tealures g CNe System
i&z‘i o u\@

W&ucav:t&

~ Coonsistent qualily
— Keda garcnf ot — Aulomalig mdleaa)

— Reliable @]»e.mﬁem RedEtos,

M onpower T Reduted neo paeddt

e,

= ,Jr\a&w acw.muévq

S’r{/ys Toavolned o CW%C‘womm{
SUs L Tk i

\

C/om{? ©oend C\@ngﬂ}

*E’DO‘Q g/ C/Q/L"“"“'i r\g\

1

Ced ~p |
J




‘}mecw P[&ﬂm

Aﬂj dezta@ -Emn;fow by On, Q,\g% C\},w;(\af
Coa¥Xet be g%TCU@/H% "o +taen & QHQ?
produclion  The pootce Viovelved Shoud be

Studied % Plaoned ™ a P’YDFQY %ghm@_
’re‘nS 1< Cal\e_cf thcgoés Pl&ﬂon@
2> Seleclion g axes

T+ vs ce<¢ a) @ Celech mecesta Gees for
+hHe /‘D’T‘GDC'U—MMx 8} mac}r)?n?:é,., Mes N de.chu‘r)

Ceomn € \/O\d“;\ a DQQA-%{:% Ga 'b’Qj‘—ﬁ’zﬂeﬂCﬁ
pos\he@lams The ethew Qdes Cop he g’e(eu@eq‘

bated on tbhe C{QC" P@& oo .
2) Seloc Qe ! (pols

%

©nce +the Setthing 1x

<The [Uupes %"@OB 7 equired O&Q/&)m‘& I oS 9{7*‘0&
C@’ﬂﬂ*lj'@ﬂm4 qeemel?, Contours 572z, i; th$

N a chini N @’fﬁ"ar@z (& be t*S:U’“T)Q_g} 'r")lS
Qe\tc\/xerp A So A\Q?mdg © 9 *H‘)e Lol avai qu‘\’l(‘@,
) ah r(\\ﬁ Leonomics ? ’Pcvr’r C@ﬂﬂp(f}&\hd_

L)‘>Se(ﬂctx0—g % Coitls ‘\% P AT

’/rF\vc Croth) Fck"erarzr\Q-Pe_er tiwe wﬁﬂj@;ﬂ%@){ﬁc}/
c@ o | etc & be

cj/ qCULCR_O\ {n The SD(,W% Fwoa

6> Job WTeo\ Seb-Lup
Most NC Machines ’ﬂwe"u;g% ke o Gic Yequive

‘()rhcﬂ\\(‘)b Settin 5 S;*T,oo\ CeHHin ferr e @fmﬁm
Complete Ahe Some Coo be

—

C)yh ﬂd{# tenh Y Abe })wc ooy & C b Mé/z,ol




Eebst Crofijuaiinn
o s
bo Polax Ceoxdinale Cenfiguvatioo

This Cmﬂgcﬂ‘ﬂmmﬁe@ S a@lto Cated the OGmme
gyhe'ﬁ@\ Coordinalt Cenfiguva kon Jg,\ G the
QOY\SFLOLCQ/ LO1thi 0 vehtty T moves™ [ac Q>

e o FCL’K‘HC'L\ Spheve . This @2obo+ has Q'}’D*‘Q'\Z«\
bost, (%; a PWO‘f ~+hat Cerey L e Ggsed tg »>ars
(oo {d 2 *‘feleQCbP§ Q) “)’F)t WO ox ¢ volume
1< @qud%‘al Sphet = Aflads VOceas - Ceon @ﬂcﬁ‘%
\/QH/HQ a N olume %}v S)c&x‘n\a\ Sehere

% CyladTeal Coordioat Sk

'ki? This aebet G:mo“ﬂ‘aumﬁep
Q haus I VQY’HCQ\ CD[Lkma)
[ hoh tth Swoivels C'JOOUJ,‘:Q_
Verhtal QK\‘S_’Tfae Qo
Consis g i Cevenall

G(%Czj ontk | S Welex

W o heﬁf dhe QRroy 15

/ \ ™ ove ep o Ao o D N
- : \ 2 ;
| | Out woith vefestney

L E 5 48 Lody
e K



3}_75:0-%@;\ avry Coofs umL&Eg

N s A |
This CO’DjLEj\Drﬁ Ren TS Simtlar & t’)um»@ avwy)
The Gxvo Conrnsists m one S%‘rcu@/hf mern b e

~ ‘6(
Connec led Joio+s hHn the QML 1 WR‘CJ
The jorots are onaloga

te The MHuemon &b@ﬁkd—@\fj
elbod @boﬁ&\‘h

crvvo Con ﬁﬁwml«‘ﬁcrg _

: ' | N \:\T
L{-> @H eSien Cooscdio ale CM
~——————————

iy
N
THhic C@ﬂﬁjwmgm Conaisie Fhvyecew G'V%Ojoqaal
Shides | The Ahree Sides move inp = Y & Z
AivecRens : bents the Oome  CanBSiocg Coordinals
Q\ig.‘.m)- T QLT s U0y 9(/ LJ/Z- ‘POS;HQQS 5 4Hhe Okh—g
Ques the highest IOOrE Votume g the robot.



D Kesolubion

(iw\— §o ~ o

Mot e S il Smaltesy tnCy

oRe0at e wiier end thay oy po A

QS obot | Thic dﬂ’&ﬂd& 00 the opoy Cj;ﬁ\(%’

eSolu e Wobhteh Ty tusro dQPeﬂdg © '\4017%%,
« S g -D (‘

POS&‘Y\%‘Q Con oo 5@’)[02—4 bCLC(CL W)quuzre_n@eﬂqL

%&*%S |

D Lepeatabitic
14 1 a odo'CU\LE) to” pocities i{c end effeclor qt

P’“Vf@us‘j@ %Q%M = ?‘+,&F<q+eabzu% S

Cﬁ,em/u) ¢ L oo o,cﬁ,umua‘

Q |
7| Boveotages 4 Arplicalion. c,zvég;\\&’igg’gég

Seneols

'> Vowie w\.m'zb %G‘*\"G"fﬁ a ?cmr{— i< Q\‘mFLL f

Con b e Made @97% "D the ortginal CAD fite £ the

04D Paint Cenbe £alcun Q;emba

2> Compleanity (s fzee & Printiog of Complex pant-

Coch=e €23 thog Sxm?m Casbes C,{/ the - b

he Vecc Soud o meoxe C/Dm]:'\zq Ob,‘d\—_ ,L--\.— C,QH) "
At hive Cac )

ﬂgdé% ¢ CA@F% madcle Throue ‘
2) po nead for qssemisly t- —linges § bi gl Chaine
avst Semu c% ih< MQV§<\2,~FQ~(+$ wSh i h be |
fP“q'{r)-\QQ‘ "\‘) ™ e +al Aivret W o the \D%c&u(\"‘

| ond  Zedur the Paxt uambex S

|




|

|

| @/
/ b> E’Bmc\cv €4 h ‘\5 Pvroce_&&

Poocess (ses oo ynalvars

%\Oc\ev \)e—\"h
@ fc)\'()CQf'r‘

Powde v hbased maliwia) 4
T&LP@OA&’ maewtals are Cither Ceromic bou
Or Mmet=l Theve are Vorstows es b it

malera) e s Qocle Qu\{{q é)r pec e cppl; Cy
Crf’uﬁo’m blﬂc\f_\~ Ph@ol/\(/ b”’)(&f?’ Sibcale ﬂoﬂ)&m—

\@_—7 L'O‘(,U 4 bi neicf’r
4{-:

_— dekjet priot hed

p@e{:;; » G
o, | Vﬁr - Powd.ev o lley
j Nmﬁ F@@dw
odieY_ | j Stech
Bm@g

Step v
>P©v0 Y%a—tmncd P L 55@1@\ OVer 4o bu,ch‘

?Lofrjcofﬂ'v) ALy voller
Dﬁ},/rbe ol ALQ/\:,QS\K the bindex 2 d hegi v e

& %'H\a ):)O.DOOLLY Wohexe ’B’ﬁcfu,qugl

8>//Re, bufl?‘ ;DLQ’PJCO’(@ < OL«OQ'D’{;# ‘o\:j the MOodel's
~ thckan

@"%’l@ﬁ‘hev l i Owdttr < be’ﬁ@“f OV er The

‘P?fe,v.ou& (. = ob (et ‘S/J%xrmqé‘ V@,he?r&
o vodla :& ;Q,OM% tg —+tho C/‘Cfu*d

owd exr Yemaine 19 Positior Ju-svoun

U0 bow
: A.r\\j‘r‘hz%@ et .
6> ‘Hac ‘l)%o(u& 18 faff’/pe_cﬁﬁg( o | ~the Colive



A Little - Swihy spopucfeclus

qu{@gsﬁem\ tave Care g he QWF\,:(Q-{Q;{ Fcukg
L0+ +h Q\)echﬁw‘o \)amm etexg f? V\T@’) ~tech Gpplicatie
CM\CX’{@O (o the ~Llemenita Ccheol have ¢ veafed
Aheivy o9 /@ngres (oa ug:'%/ 3D ]D'rﬁr)h‘vé P’?{DCQAS&

5>Mfﬁn Consuampliog

AN caved Loe by @Wm?r)qﬂcfiié
¥y Qb tan Faly \lecs malfeql Yenabli
c% bt‘j E ?mut*s ﬂ”b PWD&QLU(% L\‘:)Jh-ﬂ e \D% cts

6S Lecs vocule

7> o e e ed Gme & Ny e -
8& j,omo\lar@\erg

CW l_vexh t+ meiﬁh'ﬁr\a

105 L}g?\/ico to MCumt]CQQQ:Lﬁ'a @")&YQC\\\Dﬁf’;*

#) Dubtomo five pﬂ:\p\:\c;f&w
) Atm&fau A/PPL'\QQL«‘W
%) Browmedical

%) C o irenoy 599&;

¥) gpcact Cpptce oy

) Atealth Case @ppWtations
) HrHskc :Endmsmva .

) Archite (lona ) %M&*?A




10
C%a>

PAvon ‘r@ﬂ/&ﬁ

D PGKT'*'\S Coo be m(‘LﬂL_Q W ith CL?)"(L(\‘%Q : C{K’ff‘f—ﬁ\(eﬂ.
C@wuﬁ;. %
T Pralewals © wetal fpo%jmws

2) Uses e 7
§ CesamicS,
2) T he P%Cus L e ﬁenemtﬂg 'jfea,sker Thao Oth exs

45 The two matewial Method allews jfcr a (lavaq¢
dﬁﬁe‘f%*} biodex - F@wdav Cembindti

nwmbes
cf{ Vaxious fMHechonical P""D’PC’KD‘Q‘ )

Dis O’\GQ’\'O*‘B'MQS

’) ™o+t O;U'O%,R S'Witable /{0 'S Si{p&c'@m] FQ%"‘SJ
Au.a o +he L e b%qd e~r V@Cg.uz’fql

o) %ACNWL“(O«'\Q\ ’POS‘V f\D'aOC,Q.A&ia/ Cen O\M 55“377[‘)\(941-
+ me o —the O\/e}q[‘] ’P?OCL& J

Totevoel % T hi
thin sefers b a Systtw

I Totevnel
jCO«‘)me,che_a} Phxdi@n‘cm ob\)‘ac»ir& Via the ipjerael
/Igé'\’ﬁ):’o S ToT Ceo ’a’EJLtY 5 a Pngeg Wamg
Hevice hich (& assic -+th =0 an Lp

locddrecs, A —th ¢ o\ledd« \% f{-mgf«em C\Q(—E—

i@vex%e (oFevadt Without %) G-t |
| fotervenfop woith the help &\@b edded

| # 1

d—kubno(.@ g . I+ belps then & olcrack With
[4+he ECxPércal .Qov.*fmo.m,ﬁ or Lo evnal Chalay

{
Lo takve the Jdecisions

,;5%( 2pelEaHone in e
‘()) ﬁ;?c”‘fljf /Cjooﬂec{ic) P@Q)Q_wa 5'> PQO"W Saa"é% ?Qﬁ,.wﬁ%‘
fg)«w;&u?ﬁ%mmm; ) Qualily Contro)
[ AN , OO\ Y N . Sota e - .
) Tovew Gy Nqanagemant O 6l 0T O oizad

e —

s




Y

by

%iq Da e -

~7

\?Qiﬁ data mMeang a Kc;oﬁe Cev 9 é‘rmcﬂwuf/
Ung#mﬁiwagp O g\mf._5~{ra'&ﬁhx~/{pl cta ta ?
OMLUZ\W% ‘thoes e Adata & Get the nSighd s Q)L
the business trend

Clouﬂz% Cﬂmpuh‘r\ﬂ
| U

CLOLLA\ Cr)m?u.c‘\% 6?\/6; ~he C«QO*%’C(UM \QLQQ{/N,
5 accas the da@ £vom, @Wheve ™ the Worl
Widh The Shar—ed Tnifm&{—maﬂ}(_, M/YOL& Lo
Cave a lot vmon%. C loug C’”"’Puc‘—"é Sl
CexVites [§ Lurext OO & Poﬂ“%—\fom--ao Meode )

| D""J( Senfesh . Qowam{]

éﬁ' ng‘ﬁl%};
HlOD
Mechani . H(”{-

KLS Vidfwaiainal o
ol 68 TochboRiGY ..,

e G 18CHEOI0Y Y, fn

s

o ——
—

'QQGM‘)) Aeadeaits -



