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0. Programming codes (i and M Codes) are given at the end of paper

SECTION — |
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® ) A llexible manufacturing cell consiste of three plus a load/unload staiions. The loact/unload station
15 stations] using two servers (material handling workers). Station 2 performs milling aperationg
and consists of two server (two CNC milling machine). Station 3 performs vertical miliing
operations with three servers (three identical CNC vertical milling machines). Station 4 has two
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servers that perform drilling (two CNC dril] press). The three stations are connected DY a pait
handling system that has two work carriers. The mean ransport. timie is 3.5 Wsin. The FMC

produces four parts A, B. ¢ and D. the part mix fractions are process routings for the three parts are
prcs.cnled in the table bejow. The operation frequency Eii = 1.0 for all operations. Determine: aj
maximum production rate of the FMC, b) corresponding production rates of each product, c)
utilization of each machine in the system, and d) average utilization of system.
f Part j | Part Mix Pj | Operation k Description | Stationi | Process
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part handling system W1.5=10 min. The FMS wil] b aperated 19
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be 94%. Annual production of the system will be 75 004 parts; Determis umber of machines
(servers) of each type (station) required 1o satisfy produciion requirements. And also determine a)
the utilizations of cach in the system f uirements and b) the
naximum possible production rate of the svstem if the hattlencch station were o operate at 100%
utilization
OR
2t Write fullowing Answers.

a). An overhead trolley conveyor ig coufigured as a continuous closed loop. The delivery loop has a (5)
length of 120 m and the return loop=80 m. All parts loaded at the Joad station are unloaded af the
unload station. Each hook on the conveyor can hold one part. and the hooks are separated by 4 m.
Conveyor speed=1.25 m/s. Determine: a) maximum number of parts in the conveyor system. by
parts flow rale, and ¢} maximum loading and unloading times that are compatible with the g
operation of conveyor system.

b) A flexible manufacturing cell consists of two machiing workstations plus and load/unload (5)
stations. The load/unload station is stations1. Station 2 performs milling operations and consists of
one server {one CNC milling machine). Station 3 has one server that performs drilling (one CNC
drill press). The three stations are connecied by a part handling system that has one work carrier.

The mean transport time is 2.5 min. The FMC produces three parts A, B, and C the part mix
fractions are process routings for the three parts are presented in the table below. The operation
frequency Fao—biforall operations.
| Part j | Part Mix Pj | Operation }-:1l D I'iocess ﬁ;
| | ' ' L Time tij (min)
A 0.2 ] Load o 3
| |2 Mill e 20
| E Drill ﬂ 3 12
o = Unload K 2
B 193 E Load E 3
|2 Mill 2 15
| ‘ 3 Dril] E | 30
F“’" - 4 | Unload 1 o )
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Use the extended bottleneek model on above data o compuie: Production rate, manulacturing lead
tme and waiting time for two value= DN=2 and i) N =4
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Mrite following Apswers,
txplain initial phase of 'MS Plann ng and hm
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Explam the general hehavior of the extended bottleneck model.
Fach aisle of a four-aisle AS/RS 1$ 1o contain 60 storage compartments in the le i’i;:”?‘z ghiren
i2 compartments vertical. All storage compartments will be the same size 1o

standard size pallets of dimensions: x = 42 mch. and y = 48 inch. The height of a u:

mch. lsin g, the alicy = 0inch, b = R uich, andie =0 inch-Deterinine DOV AT i
AR Q/na
juads can be storage in 1hc AS/RS. and b) the width, length and heizht ol the AS/IRS.

Write following Answers.

List communication hardware with very short description for each.

Enlist the types of AS/RS and explain its application in manufacturing industries.

Aanavtomated guided vemele system is being nlanned for a warchousc comiplex. The AGVS wili
be driverless train system, and each train wnH consist of the towing vehicle plus four pulled carts.
he speed of the train will he 160 f f/min. only the pulled carts carry loads. The averaged ioaded
travel distance per 'wu\/uv cyele is 2000 f and empty travel distance is the s same. Anticipated
travel factor = .95, The Joad handling time per train per delivery is expected to he 10 miny i1 the
requirements on (hc AGVS are 25 carts loads/hr. determine the number of trains required. Assume

A=11

SECTION - 11

Write following Answers,
What is CIM? “CIM is networ ]\mg of manufacturing lduhly " discuss whether right or wrong.
What is a I'lexihle M; anuiactiun ing sysiein” Whai renders 1t so fiexible”
Madulotion ond demodulation ; e communication.

OR
Write following Answers.
Different guidance (o dxn'w“‘ for AGV. Give detail of how SGV wiork !
Fnlist various ads vantapes of automatic storage system. How it helps us to decrease lead time of
;;*.zimn;’acim’mg.
Communication through KS-230
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What arc the impoitance’s of work holding device in CNC machine tool? Explain work holdin

o
g

OR
Write following Answers.
What is Adaptive control machining system? Explain types of adaptive control machining

svstem.
Write the ONC inrnine nroorame of the follgwine cegmetry
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Write following Answers.
Explain the various drilling canned cvele used in CNC machine.
What is tool radius and tool length compensation? Fxnlain

i
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What is the use of ATC in CNC Machine? Fxplain
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Cutter diameter compensation cancel
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G42 - Cutter diameier compensation right

(45 - Tool length compensation positive
direction

G44 - Toul length compensabion negative
direction

G45 - Tool offset increase
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47 - Tool offset { double merease
G48 - Tool ofiset double decrease

€49 Tool length compensation cancel
G50 - Scaling off

b - scaling on

G753 - Peak drilling cvele
G744 - Counter '}np;mr’ (;):g!@
€76 = Fine boripg cyele
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G4 — Tapping cyele

GRS - H”H”L‘ cyvele tleed retien 10 refarenco
evel)

G86 - Boring cyele frapid return 1o reference
jevel)
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SOome systems)

M14 — Spindle on counterclock wise. coolant
on

M17 - Spindle and coolant off (on some
()x)uy ems)

M19 — Spindic orient and stop

M21 — Mirror image X axis

M22 — Mirror image Y axis

M23 — Mirror image off

M350 ~ End of program, memory rese
M41 — Low range

M4Z — JHigh range

M48 — Override cancel off

M49 — Override cancel on

M98 — Jump (o subroutine

M99 — Return from subroutine



