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Sixth Semester B.E. Degree Examinati$;'D ec.20l9 I Jan.2020
Gomputer lntegrated Mdd'fifacturing

1"":iii.lir,r l,t!'' (U), lvral[D,

ing with uqfBl,idotations : i) Cyclel e ii) Manufacturing Lead
iii) Prodir.c$iiin rate iv) Work rq process $[P). (08 Marks)

rr a celtaih work center is to be deibr-.mined based on the following data:
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(09 Marks)

b.

()
o
o
!

d4
ad

o
()r

-oQ o

69
=rl.
oo ll

coo
.Ff

'= c\cd$
!1bo
Ho
oi
-c 9.1!E

d'-

o>
i Es
,,, -.-t6a'1) o i{

\ Y(',.i: d o)
ta': 

- 
LdO1.6\

b0tr<dd
+L
>!.N
!5to
-a)!oo+A-
=d- tc
oj
69

6,i,
!o
x.Y
>\ qi

oooco0
!ts

:n9
Xo
3k
U<
+ c'l

o:
Iz
f
o
o.
d

Time: 3 hrs. 'iitr1,,,-:: Max. Marks:100
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Note: Answer any FIVE full qaestions, seldtbff'fig atleast TWO quesli'$iii fro* each part.
i: ' :':::: : :::::::,: '

,,.""'i:,,,8]l& ,:ll''

I a. Defrne Automation. Explain aqyl1jiBht of the ten strategiei for automation and process.

b. Defure the following with
Time (MLT)

c.
' 

"t' 'nt

The hourly rate for a celtaih work center is to be

Direct labor rate = Rs,,p6,1il'f 
' ; Applicable factory overhead rate on labor = 35% ;

Capital investment in machine = Rs 4.00.000 : 'Service life of the machine :Capital investment inli'fnachine = Rs 4,00,000 ; ,service life of the machine : 5 years ;

Rate of return - Xzu ; Salvage value in 5 years = Zero and Applicable factory overheadSalvage value in 5, yehrs = Zero and Applicable factory overhead
rate on machin'E;,5."40yo The work center will be operated two 8 hour shifts , 250 days per
year. Deterqine the appropriate hourly rato:'for the work center. (03 Marks)

,dii,..
"''tlliia*ri

a. What ,iSirap.Automated productioh;;iiline? Explain the c.pnditions under which automated
:

produCtiori lines are appropriate,, .l'. 
,

(05 Marks)
systems on automatedWrite a' note

::1r l

various type$libf mechanized transport

D Construct diagram for this job
ii) If the ideatt$ycle time = 10 min , repositioning time : I min and uptime proportion is

assumed to be 1.0. What is the theoretical minimum number of workstations required to
minim$g,the balance delay under the assumption that there will be one worker per station?

l"lit" ' Iof2

production line. ii ;,,' 
, ^, (06 Marks)

c, With a neat sketch, expl4ll e.working O*"* t$fer systern and-Gonwu *",-,h*rilln*r"or)
ril,...rt.tilr,l, ,'

d. A rotary workable is dtiven by a Geneva mechahism with fivg slots. The driver rotates at 60

rev/min. Determine t) the cycle time r"ii{:i) :available process'itime and iii) indexing time
each cycle. .,1,;,,,,:,,.!,,, ,lr,,il',., ' (03 Marks)

a. With examplesy'explain upper bduld'and lower bo4nd approaches to analyze automated
flow lino without storage buffer. (08 Marks)

b. A 20 Sffilbn transfer fine has an ideal cycle time,J. = l.Smin. The probability of station
brealedad'n per cycle is equal to all stations and p : 0.005 breakdowns / cycle, average

downtime per line stop ='8 min. For each o'f'{he upper bound and lower bound approaches,

,,.1)(qtermine i) frequency of line stops per cycle ii) average actual production rate and

til;tii) hne efficieqgfs:,,.' 12 Marks)

a. What do theJ"erunS"Starving and blqpl.Etng means? (02 Marks)

b. What is tlre'rpbjective in linefl.b{ilancing? Express the same mathematically with usual
notations.'*'1ur, (02 Marks)

c. A manual assembly line has 17 workstations with one operator per station. Work content
time to assemble the product = 28 min. Production rate of the line = 30 units per hour. The
proportion uptime - 0.94 and repositioning time = 6 sec- Determine the balance delay.

(04 Marks)

d. The table belorv defines the precedence relationships and element times for a new product



iir) Use Ranked
iv) Compute the

u,rlii.'lil "
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Positional Weights (RPW) method to-4psign work
balance delay for your station. {i "i';i:' '
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elements to stations.

(12 Marks)

(10 Marks)
(10 Marks)

(08 Marks)
(10 Marks)

and Capacity
(02 Marks)

and list their
(06 Marks)
(04 Marks)

a mild steel plate
tooling. Indicate

(10 Marks)

Work element nurnber I 2 J 4 5, ;( 7 8 9 10 1l t2
Time (min) 5 J 4 ., 6,, ,,'t"5 2 6 I 4 4 7

Predecessor Element I 2 1 4 3.5 6 7 6 6 r0 8.9,11

Table 4(d)

a.

b.

a.

b.
c.

ranr - e
With a neat sketch, explain the p*lit delivery system.

Write a note on Automated Guidgd Vehicles (AGVs).
,lritrilirtii, rl

b.
c.

With the aid of a flow chart,,ex$lag$lain the retrieval CAPP ffstem.
Write a note on structuro,of'an MRP system.

What is the differenE&lsbEtween Rough Cut Capacity Planning (RCCP)

Requirement Planning(eRP[ .,,, 
"''""Requirement Planning

'"'' 
'il1"'l'll'

Explain the sal'flb.ai features of horizontal dnd vertical axis machining centre
li,rr "ii

t56

Fig.Q7(9Y'1--'= '
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,."1i,'6,1-,t A1l dimensions in'mm.
1 .ta::
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arms and writs with a neat sketch.as,,Explain the five joipJ typUs used in robotic arms and writs with
b. Explain the following body and arm configurations of a robot :

(10 Marks)

(06 Marks)
(04 Marks)

p+Explain the follq.w,,lry.body and arm confi$urations of a rob
."'" i) Cylindricald'bnfiguration ii) Polar configuration.

c. Write a noterfi,uthe types of grip.$'$is'used in industrial robot applications.
,:iiliti,,. i,
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applications.
Differentifu,,lietween Abso lute and Incremental co-ordinate system.

Prepare the manual part program,Sr,,CNC machining of R slot and holes in
as shoryn in fig. Q7(c). Assume'sultable data for machin{n$"parameters andas sas:Itrrr.I m ng. q /(c.,. ASSumQ"sllIaDle Gara ror maoIr.lIlls.g parametcn
the datum and meanings of G aild'M codes used in the program.
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