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Exam No:

GANPAT UNIVERSITY

B.TECH VIII SEM MECHATRONICS ENGINEERING

REGULAR EXAMINATION MAY-2014

2McS02CoMPUTER|NTEGRATEDMANUFACTUR|NG
TIME - 3 HOURS TOTAL MARKS. TO

INSTRUCTION:- 1) All questions are compulsory'
2) Figuies to the light indicate full marks'

3) Make suitable assumptions wherever necessary'

4)Programmingcode(GandMcocles) isgir ienattheerrc lofpaper.

SECTION.I

(a) Discuss the various FMS layout configurations'

(b) An FMS is used to produce three pioducts. The FMS consists of a loadi Unload

station, two automated processing stations, an inspection station' and an automated

conveyol system with an individual cart for each product' The conveyor carts remain

with the parts during their time in the system, and therefore the mean transport time

includes not only the move time, but also the average total processing time per pa'rt'

The number of servers at each station is given in the following table:

Station Description Number of
Sensers

Load and Unload 2 Workers

2 Process X 3 servers
a
J Process Y 4 server

4 Inspection 1 server

Transpott
Svstem

Conveyor I cariers

A11 the purt, follo or 1-> 2-> 3-+ t'

The difference being that inspections at station 4 are performed on only one part in

four for each product (Fijk : 0.25). The product mix and process times for the parts

are presented in the table below:

Product j
Product
Mix Pj

Station I
(min)

Station 2
(min)

Station
3
(min)

Station 4
(min)

Station
1
(min)

A 0.2 5 15 25 20 4

B 0.3 5 10 30 z0 a

20 T

C 0.5 5 20 10

(4)
(8)

a-

Q-s

'-J

11'' del' show that the

;;;*y"r system is the bottleneck in the pr"r.nt FMS configuration, and determine
:*^,1 f^

(

{t
ic
{d

L U r r v 9 J V r  o J o l v r r r  I  r ^

the overall prodgction rate of the system: b) Determine how many carls ale requlreo Lt-'

eliminate the conveyor system as the bottleneck, c) With the number of carts

determined in (b), ur. th. extendecl bottleneck model to determine the production rate

for the case when N:8 that is, only eighf parts are followecl in the system eventhough

the conveyor system has a sufficient number of carriers to handle more than eight'
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Q-1 (a) What is GT?
scenario?

OR
Why group techaology more important in the

(b) consider the foJlowjng machine-component incicrence matrixcomponents. obtain the iinal meichine-co* 
"".',, celisAlgorithm.

present manufacfuring

with 5 machines and 5
using Bond Energy

t6l

t6l

Q-2
(a) write a program of cNc_Turning centre for folowing conrponentMaterial Size ; 30o TntI s0 *"i r""g' 

rvr ̂ v'vvv'r6 rvu'tP shown infig Raw t5l

, ul",rr?ftripments used for material handling.
(b) write a cNC M-achining centre Program of given componenrs. Raw Materiar size: g5mm X50 mm X 15 rnm. 

e- --A vvr^'

(b) An AGV' hos an averagc traver d ge empty
llil-ijfif:::,:rj:r: yrl.T must make ; r*i"l of 75 deriveries per hour. rheload and untoad times are uotrr o.s min and the speerr 

"rriJil?r11tJ:-i##,1:The traffic factor for tlie system = o.si n.tennine'the uu.rug. total tinie per delivery,the handling system efficiency ana tne resulting uu.rug" ou*ber of deliveries per hourfor a vehicle. How many vehicles are needeJ to sat[fl, ihe indicateci deliveries per

t')
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Machine (i)
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SECIION--A=A

Q-3 Atternpt Any Three.

Q-5

{a) What is DNC? Discuss its components. Give its advantages and disa,Jvantages.
(b) Expiain following tenns (a) JIT (b) MRP-I (c) MRp-rI (d) ERp

OR
{t) Explain Machine Control tinit in }*lC system.
(b) what is Adaptive control machining system? Explain types of adaptive

machining system.

Attempt Any Three
(a) what is a Flexible Manufacturing system? what renders it so flexible?
(b) Explain classification of DBMS.
{c) what is rcqui'ement of Database rnanagement system in ciM?
(d) Explain the general criteria frrr testing the performance of CNC machine tooi.

Q-4

Q-4

Q-s

(a) What is AGV? Explain AGV systems
(b) what is tlexibility? Discuss different flexibility of FMS.
(c) What are the various approaches available for CApp?
(d) what is AS/RS system? Explain types of AS,/RS ancl its applicarions.

SECTION-II

(a) Wrat is Group Technology? What are the favorable conditions for Applying GT? I4lExplain the benefits of Group Technology with their area of application. 
-

lq) tvhat do you undsrstood in cIM ? which type of Activities of cIM? I4l(c) What is numerical control? Explain firnction objective and application of numerical i+icontrol machine tooi along with suitable example
OR

(a) Explain the nature and role of the elements of cIM system in brief. t4l
lb] Explain the open& close roop system in cNC machine tool. t4l{c) What is FMS? What are the buti" ro*ponents of FMS? Give benefits of FMS. t4l

[12]

[121

t5l
t6l

ts]
control [61

Q-6
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tsR]ffPr\Il'ATORV FITNCTICIN$ {G CODES) :

G00 - Rapid rransverse positioning
G01 * Linear inteqpolation (federate movement)

C'02 - Circular interpolation clsckwise

G03'- Ciroular ilrterpolation counterclockwise
G04 -Du'ell
G10 - Tool length off'set value
Gl7 -- Specifies )ilY Plate
G18 - Specifies }UZ Plane
Gl9 * Specifies YlZPlane
G20 -- trnch data input (on some systelns)
Cr21 -h{etris dau input (on sorne systems)

G22 - $alary zorie Prograrnrning
G23 - Crr:ss through safotY zone
C}l -I{ef;erence point retum check
G28 * Return to refcrcnce Point
G29 *R.eturn fiom reference Point
G30 *Return to second reference poitrt

C40 -Cutter diameter componsation cancel

G41 - Cutler r{iameter compensation left

C42 *Cutter Cianneter compensation right

G,13 -Tool length compensation posiiive

direction
G44 -Tool len$h compensation negative

direction
G45 -'Iool offset increase
G46 -- Tool offset decrease
G47 - Tool offset double increase
G48 - Tool offset doutrle decrease
G49 * Tool length compensation cancel
G50 * $caling off
G51 * Scaling on
G?3 - Peak drilling cYcle
0'i4 - Counter taPPing cYcle
G?6 - Fine boring cYcle
GSf) * Canned cYcle cancel
G8l - Dritrling cYcle
G82 - Courrter boring cYele

G83 * Feak drilling cYclc
G84 - TaPPing cYcle
G8? - I3ack boring cYcle
C88 -'tsoring cYcie (manual return)

GSt - Bodn! cycle (dwell before feed retr'rrn)

G90 * Specifies absolute positioning.

Ogl - Specifies incrernental positioning

Ggl --Program absolutE zero poittt

G98 -Retuin to initial levei
G99 * Return to reference (R) level'

MISCALLANE$II$ 0w) r [rr{cTrONS:

\400 * Program stoP
M01 - OPtional stoP
Ivi02 - End of prograrn {rewind tape)

1vI03 - SPindle start clockwise
M04 -- Spnete start counterclockwise
M05 - Str:inilie stoP
Nt06 - Tool change
M08 - Coolant on
M09 - Coolant off
Ml3 - Spindle on clockvise', coolant on (on

some sYstems)
nAt+ * Spindle on cr:unterclocksvise' coolant on

Ml7 * SpinOte and coolant off (on some

systems)
t\419 .* SPindle orient and stoP
M21 -Mirror image X axis
lvt22 -Minor image Y axis
M23 -Minor image off
h430 - End of prograrn' memory resel

M4l - Low range
M42*High range
M48 -"Override cancel o1?
M49 *Override cancel on
M98 * JunrP to subroutine

t l

i l
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