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Sixth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Computer Integrated Manufacturing
Time: 3 hrs. '. | Max. Marks: 80

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

a.

b.

Module-1
Discuss types of Automation relative:to Production quantity and Product variety. (08 Marks)
Discuss Markov Chain Analysis for a two-stage automated productlon line under several
. down time distribution. (08 Marks)
Tay
OR
Explain the following N
(1) Production capacity (i) Utilization and Availability
(iv) Work in Progress. (08 Marks)
(08 Marks)
(08 Marks)
its is located on the origin. With one of the edge at an
e the new p051tlon of the square if it is rotated about
se direction. _ (08 Marks)
(08 Marks)
(08 Marks)
I (10 Marks)
Explain the functlons performed y EMS computer system. (06 Marks)
Explain the types of AS/RS (10 Marks)
xplain minimum ration: Work Elementsxand Precedence constraints. (06 Marks)
; Module-4
Explam the basic' components of NC system. (08 Marks)

Write the manual part programming for the milling components shown in Fig.Q7(b)
consider spindle speed as 800 rpm and feed rate as 100 mm/min and absolute positioning.
Assume plate thickness as 10 mm and all dimensions are in mm.

100 !
Fig.Q7(b) (08 Marks)
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Discuss various methods used to programme robots to perform a given work cycle.
A " -y (08 Marks)
Discuss various application areas for industrial robots. (08 Marks)
dule-5 o
With a nea sketch, explain photo polym srization process in additive manufacturing.
(08 Marks)
Discuss IOT applications in manufacturing. » (04 Marks)
Défine Big data and Cloud computing. (04 Marks)
OR ,
With a neat sketch, explain Sheet Lamination Process n additive manufacturing. (08 Marks)
Explain Industry 4.0 application in Manufacturiggf (08 Marks)
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Sixth Semester B.E. Degree Examination, June/July 2019
Computer Integrated Manufacturing
Time: 3 hrs. .l Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. Define automation. Explain different types of automation. (08 Marks)
b. Explain the product life cycle mathematical models. (08 Marks)
OR
2 a. What is buffer storage? What are the reasons for implementing buffer storage in an
automated production line? (04 Marks)
b. Explain Upper bound approach in analysis of flow line without storage buffer. (03 Marks)
¢. A 20 station transfer line has two stages of 10 stations each. The ideal cycle time of each
stage is 1.2 min. all the stations in the line have the same probabilities of stopping,
p = 0.005. Assume that the downtime 8 min is constant when a breakdown occurs. Using
upper bound approach, compute the Iine efficiency for the buffer stage capacitics of
()b=0 (b=« (@u)b=10 (v)b=100. (09 Marks)
Module-2
3 a. Explain the design process using computer aided design with a neat block diagram.
(09 Marks)
b. Explain scaling in geometric models transformations. (07 Marks)
OR
4 a. Explain generative type process planning system and list the advantages of CAPP. (08 Marks)
b.  Write a note on Material Requirement Planning and shop floor control. (08 Marks)
Module-3
5 a. Explain Flexible Manufacturing Cell with a sketch. (06 Marks)
b. State and explain the components of Flexible Manufacturing System. (10 Marks)
OR
6 a. Briefly explain the following: i) Minimum rational work element 1) Precedence diagram
1) Cycle time (06 Marks)
b. Ina plant a product is to be assembled as per the following information: (10 Marks)
Elements | Time (Te) min | Immediate Predecessor
] 5 .
2 3 1
3 8 1
4 2 2
5 I 2 B
6 6 3
7 4 4,5 i
8 = 3.5
9 3 7.8
10 6 6,9

i) Construct the precedence diagram.

i) Ifthe cycle time is 10 min. what is the number of stations required?

iii) Compute the balance delay of the line by using Largest Candidate Rule method.
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Module-4
What do you mean by cutter radius compensation in CNC programming? Briefly explain.
(02 Marks)
Write different M-codes used in programming and their functions. (04 Marks)

Write a turning centre part program for the part shown in Fig.Q7(c). Use one finish cut and
rest rough cut to remove the material. Use the following information.

Operation | Tool No. | Onset Register | Cutting speed (m/min) | Feed (mm/rev)
Rough cut T01 10 200 0.4
[ Finishing | T02 .| 12 | 30 | 02 |

T
T ER

;
|

860

)
il 4
I

!
PO ot DU LA I ¢ N 20 |
sl Tl i
Fig.Q7(c) (10 Marks)
OR
Sketch and explain common robot configurations. (10 Marks)
Mention the different types of grippers. (02 Marks)
Explain lead through method of robot programming. (04 Marks)
Module-5
What 1s additive manufacturing? Explain the basic principles involved in additive
manufacturing. (10 Marks)
List the advantages of additive manufacturing. (06 Marks)
OR
Write a note on Internet of Things. (08 Marks)
How these AM processes are carried out: ‘
1) Binder Jetting
1) Direct energy Deposition
11y Material Jetting
1v) Hybrid Manufacturing (08 Marks)
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Time: 3 hrs. Max. Marks:100

Note:

&

Answer any FIVE full questions, selecting atleast TWO questions from each part.
. PART - A

Define Automatlon nghhght features of different automatlon types with examples.
(10 Marks)

A certain part is routed through 6 machines in a batch production plant. The setup and
operation times are given in the table below. The batch size is 100 units and the average
non — operation time per machine is 12 hours.

Machines 112 1]-8]14]5] 6
Setup time (hrs) a1 T 184 3] 314
Operation time (min) | 5{3.5[10|1.9|4.1 |25

Determine: i) Manufacturing Lead time i)  Production rates for operation 3 and 5.
(10 Marks)

i

List-and explain in detail different types of automated flow configurations. (10 Marks)
Explain with neat sketch, rack and pinion mechanism: (05 Marks)
A rotary worktable is driven by a Geneva mechamsm with six slots. The driver rotates at
30 rev/min. Determine the-cycle time, available. process time and the lost time each cycle
indexing the table. = = (05 Marks)

The ideal cycle time of an 20 station transfer line is 1.2/min. The probability of station
breakdown per. Sycle is equal for all stations and P = 0.005.break downs/cycle. For each of
the upper — bound and lower — bound approaches, determine

i) frequency of line stops per cycle i) average actual production rate

i) lineefficiency. (10 Marks)
A fifteen station transfer line is divided into two stages of 7 and 8 stations in each stage. The
ideal cycle time for each stage is 1.2 min and the constant downtime is 4 min. Determine the
line“efficiency of the transfer line for the following storage buffer capacities, using upper

bound approach. 1) b=0 . i) b=

“All of the stations in line have same probability of stopping p = 0.02. (10 Marks)

-

Briefly explain the following terminologies used in Line Balancing.

i) Minimum Rational work Element i) Precedence diagram iii) Cycle time

iv) Balance delay. (08 Marks)
The table below shows the precedence relationships and element times for a new part. The
ideal cycle time is 10-seeonds. Construct the precedence diagram. Using Kilbridge and

Wester’s method, compute the balance delay and line efficiency. (12 Marks)
Element number 11213(4|5] 6 |7|18]9]10{11 12
Predecessorelement | - | 1 /2] 1/4[3,5/6]7]6[ 6 [10[8.9, 11
Time (séconds) 513|14(3|6| 5 [2]|6|1]4]| 4 7
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PART - B
a. List the principles used in product design for automated assembly systems. (04 Marks)
b. With neat sketch, explain elements of the parts delivery system for assembly operation.
(08 Marks)
c. Explain Vehicle guidance and Routing system of an Automated guided vehicle system
(AGVS). (08 Marks)
b A
a. With block diagram, explain the > steps involved in retrieval CAPP system. (08 Marks)
b. List the decision to be made for short term capacity planning adjustments. (05 Marks)
c. Requirements are to be planned for component C5 in product P1. Required deliveries for P1
are 50 and 100 units during week 8 & 10 respectively. The product structure for P1 consists
of S2(2) , C5(2) and M5(2) i.e 2 units each for sub — assembly, component and material.
Assembly lead time for products and sub assemblies is | week, manufacturing lead time for
components is 2 weeks and ordering lead time for raw materials is 3 weeks. Determine the
time phased requirements for S2, M5 and C5 to meet the master schedule. On — hand
inventories are : 100 units for M5, 50 units for C5 and zero for S2. Scheduled receipts are
zero for these items. (07 Marks)
a. With block diagram. explain the:configuration of machine control unit (MCU) for CNC
system. (10 Marks)
b. Write a CNC part program to profile mill the part shown in fig. Q7(b) using word address
format. Assume suitable machining parameters, ; (10 Marks)
i "_‘3‘0'—>;6——-—3_L*
= .A y -

|

d

.

Fig.Q7(b) 1

27 ' o
gt 7/ N0
_er_@?al_um. /,( \_
=‘ = oy Tk [ S -
SpPEoo -5
a. Define Industrial Robotlcs Bneﬂy explain with neat sketches, physical configurations of an
robot. (12 Marks)
b. Explain in detail sensors. used in Industrial robots. (08 Marks)
*kxkk
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Computer Integrated Manufacturing

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full que&t’mns., choosing one full question from each module.
Module-1
1 a Define automation. _. Distinguish between fixed and programmable automation with

examples. (08 Marks)
b. State and explain the different reasons for automation. (08 Marks)

5]
2
2
a3
e
e
wy
3
3
Q
=
=3
o

N OR
2 a. Explain upper bound and lower bound approach with respect to automated transfer lines.

' (08 Marks)
4 The average part produced in a certain batch manufacturing plant must be processed through
P - an average of 8 machines, 15 new batches are launched each week. Operating time is 8 min,
average set up time is 8 hours, batch size is 30 minutes, average non-operation time is 135
hrs/machine. Number of machines available in the plant is 20. The plant operates on an

T
<

42+8

b H H Y
On Wie Teitaiiiiing ola
>

i average of 80 production hrs/week. Determine (i) manufacturing lead time (ii} production
> rate (iii) plant utilization (iv) Work-in-process. ' (08 Marks)
é.
= Module-2
2
= 3 a. State and explain the different steps in computer aided design process. (08 Marks)
- b. Explain the functions of a graphics package. A (08 Marks)
EE OR |
23 4 a Define computer aided process planning. With a block diagram explain variant approach
: tvpe of CAPP system. (08 Marks)
; b. What do you mean by material requiremert planning (MRP)? What are MRP inputs and
outputs? (08 Marks)
Module-3

——

2o

5 a  Define flexible manufacturing system? List and explain the different types of flexibility.

EE (08 Marks)
52 b. Explain in brief with diagram the structure of AS/RS system. What are the advantages of it?
S 2 (08 Marks)
— rl 5

OR

» 6 a. Explain the terminciogy with formulas:

1 (i) Minimum rational work element

i (i) Cvcle time  (iii) Precedence constraints and precedence diagram. (06 Marks)

T
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A project has the following tasks. Its immediate predecessor and task times are given below.
Using largest candidate rule belance the line and determine

(i) Number of work stations 3

(i) Balance delay of line and

(iii) Line efficiency

Take cycle time = | min.

Tasks 1 [2 374 [5]16 7 [8] 9 [10] 1112
Procededby | - | - | 94 1,2 2 3 3 [3,4(6,7,8158(9,10| 11
32106 027 1038] 05 [0.12

T.(min) 02]104[0.7]01]03]0.11]0.

(10 Marks)

Module-4
With a sketch explain the classification of NC/CNC’s system based on motion control
systems. (09 Marks)
Write a manual part programme for machining the profile as shown in the Fig.Q7(b)?
(07 Marks)
"1 i
20
! b
7 N ’_—:AJ%&L“‘“‘
1 tudle X
lo Vs, deep
i
ab : i
) — S SN
~aDb ~—>5‘m»§ —lo—to -0 —
Fig.Q7(b)
OR
Explain with a neat sketch the robot configuration. (07 Marks)
Explain briefly with diagram if necessary :
(1) Slip sensors  (ii) Range sensors ({iii} Advantages and disadvantages. (09 Marks)
 Module-5
Explain briefly the different steps involved in additive manufacturing system. (08 Marks)
With a neat sketch, explain the working principle of selective laser sintering. Discuss the
advantages for it. (08 Marks)
4 OR
Explain the components of Industry 4.0. (08 Marks)
List and explain 10T applications in manufacturing. (08 Marks)
IR TR
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Sixth Semester B.E. Degree Exainination, June/July 2018
Automobile Engineering
Time: 3 hrs. i Max. Marks: 80
Note: Answer FIVE full questions, 'choosing one full question from each module.
j Module-1
1 List the components of automotive engine. Mention their functions and materials used for

manufacturing. s (06 Marks)
With neat sketch explain the working of thermosiphon cooling system. (06 Marks)
What is the necessity of engine cooling? (04 Marks)

RN OR
What is the purpose of lubrication for an IC engine? Explain any one type of lubrication
system, (07 Marks)
What is the difference between a dry liner and wet liner? (06 Marks)
. What are the functions of piston rings to perform in an engine? (03 Marks)

Module-2

What are the requirements of a clutch? And with neat sketch explain the working of cone
clutch. (07 Marks)
Explain the purpose and operation of antilock braking system. (06 Marks)
What is the principle of automatic transmission? (03 Marks)

OR

Explain with neat sketch:

(i) Propeller shaft (i) Universal joint. : (08 Marks)

With neat sketch, briefly describe the construction and working of hydraulic brake.
(08 Marks)

Module-3
Explain the working of power steering. - : (04 Marks)
What are the differences between Battery ignition system and Magneto ignition system?
: (06 Marks)
Explain with neat sketch: (i) Leaf spring (iiy Coil spring (06 Marks)
OR

What are the types of ignition systems? Describe with diagram the battery ignition system.

‘ ] (08 Marks)
A motor car has a wheel base of 2.743 m and pivot centre of 1.065 m. The front and rear
wheel track is 1.217 m. Calculate the correct angle of outside lock and turning circle radius

of the outer fror;i_éii&*inner rear wheels, when the angle of inside lock is 40". (08 Marks)
" A Module-4
Distinguish between supercharging and turbocharging. (06 Marks)
List out the various alternative fuels and briefly explain on cetane and octane numbers.
P (10 Marks)

[ of2



10

SRI SAIRAM COLLEGE OF ENGINEERING

15SME655
”15R s
Explain different methods of supercharging. (08 Marks)
With a neat sketch, explain the different circuits of Carter carburetor. (08 Marks)
Moduie-5
Briefly explain different types of emissicn from IC engines. (08 Marks)
What are different emission standards? Explain Briefly. (08 Marks)
v i OR
What are catalytic converters? How they are helpful in reducing HC. CO and NO,
emissions. (08 Marks)
Write a note on Motor vehicle act. (08 Marks)
LR I
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Computer Integrated Manufacturing
Time: 3 hrs. . Max. Marks: 100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part. . .
PART-A
1 a. What is automation? Explain different types of automation. (08 Marks)
b. Explain the following terms: ‘
1) Manufacturing lead rime i) Production rate iii) Production capacity (06 Marks)
¢. Ina manufacturing plant a part is produced in a batch size of 60 units. The batch must be
routed through 8 operations 1o complete it. Average set up time 5 hr/operation. Average
operation time is 10 min. Average non-operation time is 7 hrs/operation. Determine:
1) Manufacturing lead time in number of days of the plant runs 8 hrs shift/day.
ii) Production rate of the plant. (06 Marks)
2 a. Explain the various methods of work part transport in an automated flow Ime (09 Marks)
b.  What are the symbols used in an auiomated flow line? (05 Marks)
¢. Sketch and explain the linear walking beam mechanism. (06 Marks)
3 a. Explain the upper bound approach and lower bound approach in analyzing transfer lines,
without storage buffer. (08 Marks)
b. Discuss the starving and blocking of stations with respect to an automated flow line.
e (04 Marks)
¢. The ideal cycle time of'an 16 station transfer line is 1.4 min. The average down time per line
will be 6 min and the probability of breakdowns per cycle is equal for all cycles and is equal
to 0.004. Determine production rate and line efficiency by considering both upper bound and
lower bound approaches. (08 Marks)
4 a. Explain the following terms with respect to line balancing:
i)  Cycle time ii) Precedence constraints
iii) Precedence diagram iv) Balance delay . (08 Marks)
b. What are the objectives of line balancing? (06 Marks)
c. Explain with an example, the largest candidate rule method of line halancing. (06 Marks)
PART-B
5 a. Discuss the principles used in product design to facilitate automated assembly. (06 Marks)
b.  With neat figures, explain the elements of part delivery system. ] (06 Marks)
¢. Discuss the functions that are performed while operating AGVS. (08 Marks)
6 a. With the help of a block diagram, explain retrieval CAPP systems. (08 Marks)
b. Explain the structure of MRP system. (08 Marks)
c. Briefly explain the capacity planning. (04 Marks)
7 a. Describe salient features of CNC systems. (10 Marks)
b. Discuss the advantages and disadvantages of CNC systems. (10 Marks)
8 a. With neat sketches, discuss the common robot configurations. (12 Marks)
b. Explain resolution, accuracy and repeatability, as applied to robot, (08 Marks)
. ¥ % %k % % .
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USN 10ME61
Sixth Semester B.E. Degree Examination, June/July 2017
Computer Integrated Manufacturing

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, selecting
atleast TWO questions from each part.
PART — A
1 a. Define automation and CIM with the aid of conceptual model of manufacturing. (06 Marks)
b. Briefly explain the various “Automation Strategies” that can be adopted to improve the
productivity. (10 Marks)
c. Define the term plant capacity with a mathematical relation. (04 Marks)
2 a. The average part produced in a certain batch manufacturing plant must be processed through
an average of 8 machines. 20 new batches are launched each week. Operating time is 8 min,
average setup time is 8 hrs, batch size is 30 units, average non-operation time is
15 hr/machine. Number of machines available in the plant is 20. The plant operates on an
average of 80 production hrs/week. Determine
(i) MLT (i) Rp (iii) PC (iv)U (v) WIP (vi) WIP ratio  (vii) TIP ratio.
(10 Marks)
b. [llustrate the configuration of an automated flow line. (04 Marks)
c.  With the aid of sketches, explain any two rotary transfer mechanisms. (06 Marks)
3 a. Analyze the flow line performance by means of three basic measures. (06 Marks)
b. Explain the limits of'storage buffer effectiveness. (04 Marks)
c. A 20 station line is divided into 2 stages of 10 stations each. The ideal cycle time of each
stage is 1.2 min. All the stations in the line have the same probability of stoppage equal to
0.005. When breakdown occurs, it takes an average of 8 amin, using the upper bound
approach, compute the flow line efficiency for the following buffer capacity
(i) b=0, (i)b=o, ({i)b=10, (iv)b=100. (10 Marks)
4 a. Write a note on: (i) Precedence diagram (ii) Minimum rational work element. (04 Marks)
b. Explain Kilbridge and Wester's method. (06 Marks)
c. The precedence relationships and element time for a new model toy are as follows:
Element | T. min | Immediate precedence
1 0.5 -
2 0.3 1
3 0.8 1
4 0.2 2
5 0.1 2
6 0.6 3
7 0.4 4,5
8 0.5 3,5
9 0:3 7,8
10 0.6 6,9
Using largest candidate rule method, compute (i) Number of stations required (ii) Balance
delay, if the ideal cycle time is 1.0 minute. (10 Marks)
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PART - B

Indicate the classification of an automated assembly system. {04 Marks)
[llustrate the elements of part delivery system at an assembly station. (08 Marks)
List the types of AGV’s and write a note on vehicle guidance technology adopted to AGV’s.

(08 Marks)
Indicate the benefits of CAPP and explain retrieval type CAPP. (12 Marks)
What are the inputs required for carrying out an efficient MRP? Explain. (08 Marks)
What are NC words? Explain. (08 Marks)
Differentiate between absolute and incremental coordinate system. (04 Marks)
Write a manual part program to drill 5 holes of $15 mm for the shown part in Fig.Q7(¢c). The
plate size is 100x100x20 mm. Assume suitable data. (08 Marks)

® :
@ @|F
FL =
oo — — g
Fig.Q7(c)
With suitable sketches explain the different robot physical configurations. (08 Marks)
Explain the following : :
(1) Robot anatomy .
(1) Precision of movement
(i) Programming of robot. (12 Marks)
d ok ok ok ok

20f2




Jraw diagonal cross lines on the remaining blank pages.

©n completing your answers, compulsoril,

27 Any.revealing of identification, appeal to evaluator and /or equations written e

Important Note : 1.

v 4248 = 50, will be treated as malpractice.

JSN S#I SAIRAM C%LLEGE OF ENGINEERING HOMED
Sixth Semester B.E. Degree Examination, June/July 2016
Computer Integrated Manufacturing
Time: 3 hrs. Max. Marks: 10
Note: Answer any 1 VE full questions, selecting
atleast TWO questions from each part.

PART — A
1 a. What are the different reasons for industrial automation? How do you@lasmfy automated
manufacturing system57 List typical features of them. (12 Marks)
b. A part is produced in a batch size of 100 units. 5 operations dre»réhmred to complete the
processing of the part. Average setup time is 3 hoursfoperatlor”f‘é average operation time is
0.1 hour. Delay, inspection time & others account to 7 hoursa; fc;r ‘each operation. Determine
how many days are required to complete the batch, assuming,the plant runs 8 hours shift per
day. @\ ' (05 Marks)
c. Define ML’[‘ utilization and availability. (), o .. (03 Marks)
: Y
2 a. With a neat sketch, explain the conhguratlon “of an automated flow line. Wha.t are the
different symbols and notations practiced 1rgprqﬁf1ct10n systems? _ (08 Marks)
b. Explain with neat diagram the working prmc1ple of walking beam system. (08 Miarks) -
c. What are the different controlling ﬁmcttons of an automated flow line? Explain. (04 Marks)
3 a. Explain the following : <t _
i) Upper bound approach and lower bound approach /
i) Starting and Blocking pi‘ stations : - (08 Marks)
b. A line has 10 WOl‘kS’[dUQIlﬁv‘ each wii a probability of breakdown 0.02. The cycle time ¢f
line is 60 seconds and ‘éach time bruagdown occurs, it takes 5 minutes to repair. The line 15
divided into two stz '« by a buffor ~torage. Each stage consists of 5 stations. Compwe
efficiency oftheﬂime with no buffer f:,tmaoe capacity and efficiency for two siage fiow lines.
\ S (19 Marks)
c. What are th(; factors affecting line balancing? 02 Marks)
.,ﬁf‘a_,* .
4 a ert,e(a Short note on the follo wing :

)_ﬁgt?cedence constraints & precedence diagram  ii) Line efﬁcwmy iii) . Balance delay.
(68 Marks)
bi gThe demand of the assembly line with its elemental time and precedence is as given below.

_ —1‘ Construct the precedence diagram and find balance delay by Kilbridge and Wester’s

method. (Cycle time = 1.5 minute) (12 Marks)
Elements | Time (Minutes) | Immediate Predecessor

1 1 -
2 0.5 -

3 0.8 1,2
4 0.3 2
5 1.2 3
6 0.2 3,4
7 0.5 5 |
8 1.5 S5, T
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PART -B
With neat sketch, explain part feeding and delivery systems. (10 Marks)

Briefly explain different types of vehicle guiding systems used for AGVs.

With a neat diagram, explain generative and retrieval CAPP systefns.
Define MRP process inputs and outputs. What do you mean by BOM?

'\\,f--,.'
‘(’ 2

Give general configuration of a CNC system. List various advantageg and disadvantages of

CNC machining centers. «g@; (08 Marks)
Discuss various types of NC co-ordinate systems along with mo 10n control systems.
% \__‘_. (10 Marks)

Describe the following codes: ”
) Go i) Geo  iii)Ger  iv) Gos o (02 Marks)

©

f Ml
Define Industrio! Robot. Enlist the different apEf"zcatlons of Robot. (06 Marks)
How do you speci: 3 a robot? N (04 Marks)

Expiain with neat sketches different types of end- effertmx sensors used i robot. (10 Marks)

20f2
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SRI SAl RAM COLLEGE OF ENGINEERING

' |
USN | ‘ ‘ 10ME61
Sixth Semester B.E. Degree Examination, June/July 2015
’ Computer Integrated Manufacturing
‘Time:3:hrs. Max. Marks: 100
Note: Answer any FIVE full questions, selecting atleast TWO questions from each part.
PART - A
1 a. Define Automation. Explain the different types of automation. (08 Marks)
b. Explain the following automation strategies :
1) Specialization of operator ii) Online Inspection. (04 Marks)
c¢. The parts produced in a certain batch has to be processed through an average of 6 machines.
There are 20 new batches of parts launched each wegk. Other data as follows :
1) Average operation time = (.1 Hr ; 11) Awerage setup time = 5 Hr ;
1ii) Average non - operation time = 10 Hr # iv) Average Batch size = 25 parts.
There are 18 work centers in the plant and the plant operates for an average of 70
production Hr/weck. Determine i) Manufacturing lead time ii) Plant capacity
iii) Production rate  iv) Plant utilization. ' (08 Marks)
2 a Exp-lain Synchronous transfer method and Asynchronous transfer method of work transport
in automation. (08 Marks)
b. Explain with neat sketches, the following transfer mechanisms :
i) Walking beam transfer bar system ii) Geneva mechanism. - (12 Marks)

3 Explain the following related to analysis of an automated flow lines :

a. Partial automation.
b. Lower bound approach.
¢. Upper bound approach.
d. Effect of storage. (20 Marks)
4  a. Explain the following terms related to line balancing : (06 Marks)
i) Total work context time  ii) Assembly line balance 111) Line balancing.
b. The table below defines the precedence relationships and elements times for a new model :
1) Construct the precedence diagram
i) If the Ideal time = | min
ii1) Use Kilsridge and Westers method to assign the work station to each element and
compute the balance delay and line efficiency. (14 Marks)
| Work element | 1 2 3 4 |5 6 |7 8 |9 10 11 [12
Te(min) 0.25]045/035]04]032[02]027]0.7]0.6|0.38|0.5]|0.43
Preceded by - 1 1 1 2o 2314 4 5 6,7 |8 940,11 |
PART -B
5 a. Listthe principles used in product design for automated assembly. (06 Marks)
b. With a neat sketch, explain elements of parts delivery system. (08 Marks)
¢. Define AGVS. List the advantages and applications of AGVS. (06 Marks)
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With a block diagram, explain variant CADD system. (10 Marks)
What is Material requirement? Explain the structure of a MRP system. : (10 Marks)
Discuss the advantages and disadvantages of CNC systems. (10 Marks)
Explain the fundamental steps involved in part programming for turning and milling.

(10 Marks)
Explain the different configuration of robot, with neat sketches. (12 Marks)
Explain the following terms related to robots :
1) End effectors 11) Programming methods. (08 Marks)
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Answer any FIVE full questions, selecting atleast TWO questions from eqcﬁkép&rn

T

PART - A

D@tznc CIM. Explain how flexible automation is differentiated fronif-l;p-f(;grammable

automation. by, (05 Marks)
Define manufacturing lead time and operation time. Represent them mathematically.

Lt o b (05 Marks)
An average of 10 new orders is started through a certain f_gqu)ty‘each month. An order
consists of an average 75 parts to be processed through 8 machines in the factory. The
operation time per machine for each part is 25 min. The non operation time averages to be
10 hrs and the required setup time is Shrs. There were,20 Avorkstations in the factory. The
plant operates 17511r3?n’190}\1‘th. Determine i) Manufacturing lead time 1) Plant capacity
i) Utilization  iv) Work in process  v) TIP ratio. (10 Marks)

What do you understand by a&t‘brpa;ed ﬂow;lfr_;é‘? List the various symbols used to represent
an automated flow line. AW P (06 Marks)

L

Differentiate between In — line and’"f{}_;}_:i_a;y configuration systems. (06 Marks)
What are Transfer mechanisms? ‘What are its types? With a neat sketch, explain Geneva
wheel transfer mechanism. A (08 Marks)

Differentiate between Uppe_;pﬁSﬂﬁd Approaéh’z-aﬁid Lower Bound Approach. (05 Marks)
Briefly explain the conceptof manual assembly line, with a sketch. (05 Marks)
A transfer machine has six stations that function as follows :

Station | Operation Process Time (mift) | P, |
1 Load part 0.78 ef 0
2 | Drilling 1.25 1002
3 Reaming 0.90 001}
4| Tapping 0.85 0.04 ]~
5 | Milling 1.32 0.01 |
Py 6 Unloading 0.45 0

. Inaddition, Transfer Time is 0.18 min. Average downtime per occurrence = 8 min. Solve
- 'the problem assuming that, when station breakdown occurs, the workp'aiﬁts%-must be

removed. Determine : i) Proportion Downtime i) Average actual production raté,
(10 Marks)

Define the following terms : 1) Minimum rational work element i) Balance delay
i) Cycletime iv) Precedence diagram. (08 Marks)

. The table below shows the element time and precedence relationships. Cycle time is 10 min.

Construct the precedence diagram. Determine the number of workstations required to

process all the work elements. Use ranked positional weight method. Also determine
Balance delay. ‘ '

Work Element Number [ 1 [2]3]415] 6 [7]8[97]10 117 12 ]
Time (min) 51314(3T6] 5 [2]6|1[4 4] 7 ]
PredecessorElement | - [1[2]1(4(35[6[7]6] 6 [10] 89,11

(12 Marks)
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PART -B

a. With neat sketches, explain Horizontal and Vertical escapement and placement devices.
(08 Marks)
b. What are Automated Guided Vehicles? List the types of AGV’s. Write a note on vehicle
guidance technology adopted in AGV’s, (12 Marks)
~a. Define CAPP. With block diagram, explain variant type of CAPP system. LB [.{}gMarks)
b. Briefly explain the fundamental concepts of MRP. 71 (06 Marks)

e ngm is Capacity Planning? Explain how capacity planning is generally accomplished.
4 >, B (06 Marks)
a. What af"é*'biﬁ;})aratory functions? Write a note on cutter radius compensation. (06 Marks)
b. Differentiate between Absolute and Incremental co-ordinate systems. (04 Marks)
¢. The desired component part is shown in fig. Q7(c). Write a mantal part programme to tum
the profile of the part shown. Use Rough Tuming Cycieand Finish cycie. Assume suitable
process parameters.t. A, B (10 Marks)
4
o
wlege O3
F1g.Q7(c)
25

a. With a neat sketch, explain sghencal robot configuration. (06 Marks)
b. What are End effectors? Expldin thie various types of grippers available. (08 Marks)

Define the following RN
1) Resolution '

Repeatability i) Payload, (06 Marks)
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Computer Integrated Manufacturing

Max. Mark%lOO
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

PART — A ;
Dcﬁne automation. Explain different types of automation system with examples (10 Marks)
]:xplam the terms: i) Utilization; ii) Manufacturing lead time (04 Marks)

The average, part produced in a certain batch manufacturing plant, must be processed through
an average 0f-6 machines. There are 20 new batches parts launched each week. Data for the
average ploblem are.as follows:

Average Operatr_’ t1me = 6 min

Average non- operatlcm time = 10 hours

Average batch size = 25 patts
There are 18 machines in the: ‘plant. The plafnt operates an average of 70 hours/week.
Determine: i) Manufacturing lead nme 11) ?Jant capacity, 1ii) Plant utilization. (06 Marks)

(05 Marks)
Sketch and explain the followmg work part transier mechdmsm
i) Linear walking beam "¢
ii) Geneva wheel * e
iii) Dial indexing machme i (15 Marks)

?. :;__ %Q,,

In a eleven (11) stau@n transvcrge line the probability of statlon breakdowns will occur for a
given work part is- equal to 0.02. This probability is same’for all the 11 stations. Determine
the frequency line Stop/cycle on this flow line using upper bound: approach and lower bound
approach witlran average production time = 1.6 min. Determine production rate. (10 Marks) .
What 1s_the°purpose of buffer storage? State its effectiveness in aummated flow line.
_ L (06 Marks)
Writ i.-a short note on partial automation. % (04 Marks)

-ﬂ-i"A project has the following tasks. Its immediate predecessor and the task tlmcs are given
“below. Using largest candidate rule balance the line and determine: -

1) Number of work stations i) Balance delay of line  iii) Line effi C1en(,y

Take T = 1 min. el
Tasks 1 1213 4|5 6 7 8 9 10 11 16l e
Preceded by | - - I | 1,2 2 3 3 [3,416,7,8|5,8 (9,10} 11

T, (min) 02]04]07]0.1-]03[0.11]032]06] 027 [0.38] 0.5 |0.12

(12 Marks)

Explain the following terms in line balancing;

1) Minimum rotational work element.

11) Total work content time

iii) Cycle time

1v) Line efficiency. (08 Marks)
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- Describe the advantages, disadvantages and applications of CNC machine t&wols:.,.‘«
\Explam the fundamental steps involved in development of part pro grammmL “for milling and

SHIRDI SAI ENGINEERING COLLEGE 10ME61

PART - B
Explain the design for automated assembly system. (07 Marks)
Explain with a neat sketch the elements of part feeding device. (08 Marks)
List the applications of AGVs. (05 Marks)
With a neat sketch explain retrieval ‘CAPP’ system. (10 Marks)'
What is a material requirement planning? Explain various inputs and outputs to “MRP

system. (l*ﬂ_fa’larks)

(l{] Marks)

turn;flg4 ; _ B, N (10 Marks)

-';

Bxplam WlEh sketches the common robot configuration. % (10 Marks)
Explain the followmg %%
i) Work volume-.
11) Precision of m@Vement
iii) End effectors in robots
1iv) Repeatability

(10 Marks)
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Computer Integrated Manufacturing
Time: 3 hrs. Max. Marks:100

Note: Answer FIVE full questions, selecting

at least TWO questions from each part.

PART — A
1 Discuss the following automation strategies:

i)  Specialization of operations

ii) Increased flexibility

iii) On-line inspection (06 Marks)
With sketch explain the automation migration strategy. ' . (06 Marks)
There are total 24 machines in the manufacturing plant and the part produced in a batch must
be processed through an average of eight machines. 24 new batches are launched each week.
Average operation time is 6 min, average batch size is 30 parts, average set-up time is 6 hr
and average non-operation time per batch is 12 hr/machine. The plant operates an average of
80 production hours per week and assume A = 95%. Determine:

i) Manufacturing lead time for an average part

ii) Production rate

iii) Plant capacity

iv) Plant utilization

v) WIP ;
vi) WIP ratio (08 Marks)
Discuss the general methods of transporting work pieces on flow lines. (08 Marks)
With sketch explain linear walking beam and Geneva wheel, work transfer mechanisms.

(08 Marks)
State the importance of Buffer storage. (04 Marks)

Enumerate the difference between ‘upper bound approach’ and ‘lower bound approach’.

(06 Marks)
Explain the following terms used in the analysis of an automated flow lines:
i) Partial automation
ii) Lower bound approach (06 Marks)
A transfer line has ten station with an ideal cycle time of 30 sec. The frequency of the line
stop occurrence is 0.06 stop/cycle on an average. When a stop occurs, it takes an average of
5 min to make repairs. Determine:
i) Average production time, T,
ii) Average production rate, Re
iii) Line efficiency, E
iv) Proportion of down time. (08 Marks)

Discuss the following:

i) Minimum rational work element

if) Cycle time

iii) Line efficiency :
iv) Precedence constraints (08 Marks)
Explain different methods to solve assembly line balancing problems. (12 Marks)
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» PART - B

State and briefly explain the important design principles for automated assembly system.

(06 Marks)
List the parts feeding devices in delivery system and with sketch explain pick and place
mechanism. (06 Marks)
An ten station assembly line has an ideal cycle time of 0.2 min. The fraction defection rate at
each of the ten stations is q = 0.020 and the system operates using the instantaneous control
strategy. When the breakdown occurs, it takes 1 min, an average, for the system to be put
back into operation. Determine the production rate for the assembly line, the yield of good

products and the proportion uptime of the system. (08 Marks)
Describe the three main components used in an MRP system. (10 Marks)
Define capacity planning and explain its decisions. ¥ (05 Marks)
Explain retrieval approach used for computer aided process planning systems. (05 Marks)

Give the classification of machining centres and explain any two machine centres. (10 Marks)
State and explain the steps involved in part programming. (10 Marks)

State and draw five types of joints commonly used in industrial robot construction. (05 Marks)
Draw the robot configurations for the given joint notations and briefly explain:

i) TRR ii) VRO (10 Marks)
Explain end effectors. 2 A ' (05 Marks)

20f2
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Note: Answer FIVE full questions, selecting
at least TWO guestions from each part.

PART - A

What do you mean by automation? With suitable examples. dixtin%uiﬁh between fixed and
programmable automation. {09 Marks)
Discuss briefly the arguments in favour of automation. (05 Marks)
A production machine is operated 63 hr/week at full capacity, its production rate is
20 units/hour. During a certam week, the machine produced 1000 good parts and was idle in
the remaining time.
i) Determine the production capacity of machine.
1) What was the utilization of the machine during the week under consideration?

(06 Marks)

Enlisting the objectives of automated flow lines, Discuss the two configurations used in

practice. (08 Marks)
Explain three main functions that are utilized to control the operation of an automatic
transfer system. (07 Marks)

Differentiate between intermitient verses power and free transfer methods of transport.
(05 Marks)

A 20 station transfer line is divided into two stages of stations and each has an ideal cycle
time of 1.2 mins, The probability of station breakdown per cycle is equal for all stations and
P = 0.005 breakdowns/cycle downtime constant T'd = 8.0 min compute the following for the
buffer capacities: b=0and b = .

1) Frequency of line stop per cycle.

i)  Average actual production rate.

iii) Line efficiency. {08 Marks)
What is the purpose of buffer storage? Mention two extreme cases of buffer effectiveness in
automated flow lines. 4 Marks)
What are the two reasons for partial automation? Analyze the performance of partial
automation along with suitable assumptions, (08 Marks)
Explain with mathematical expressions, different terms in line balancing. (04 Marks)
With suitable example explain the method of computing balance delay using KILBRIDGE
and WESTER method and ranked positional weight method. {16 Marks)

1 of 2



a.

b,

SHIRDI SAI ENGINEERING COLLEGE

PART -B
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Explain different types of automated assembly system based on physical configuration.

Explain briefly the automated guided vehicle system (AGV's).

{8 Marks)
{05 Marks}

Explain briefly the recommendations and principles that can be applied in product design to

lacilitate automated assembly.

With a neat sketch. explain variant CAPP system.

List out the benefits of CAPP.

What-do you mean by MRP? What are the MRP outputs and benefits?

Describe the salient features of CNC systems.

Discuss the elassification of CNC machine tools, with block diagrams.

-

With a neat sketch, explain the common robot configurations:
Explain four types of programming methods.

* & &% k& K
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Seventh Semester B.E. Degree Examination, December 2012
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Time: 3 hrs. Max. Marks: 100

Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

PART - A

1 a. Define automation. Explain different types of automation. (10 Marks)
b. Explain the mathematical models, while giving mathematical cquation for each teams.
(10 Marks)

2 a Discuss with examples types of automated {low lines. Also list the objectives of automated
Tow line. {10 Marks)

b. Sketch and explain the working of Rollez chain drive mechanism. {05 Marks)

¢. List and explain control functions used in an automated flow line. (013 Marks)

3 a Explain with examples upper bound and lower bound approaches to analyze automated flow
line without storage bufter. _ (08 Marks)
Briefly explain partial automation in a flow line. {04 Marks)

¢. The following data applies to a 20 station in line transfer machine. P = 0.01, T, = {).Hmin,

T, = 9min. Using upper bound approach compute,
i) lIdeal production rate
ii)y  TFrequency of line steps
i) Actual production rate
iv)  Line efficiency. {08 Marks)

4 a. Explain the following terms in line balancing:
i) Minmimum rational work element
iiy  Precedence diagram
1) Cyele time
iv) Balance delay. (0% Marks)
b. A new product is to be assembled in a plant, the data gives the precedence relationship and
clement times:

Element [1J2] 34576 [7] 8
Time “Te” min 1.0(05{08(03]1.2]102]105] 1.5 |
Immediate predecessor | - | - [1,2] 2 | 3 [3.4| 4 5,67 |

Using largest candidate rule method,
i) Construct the precedence diagram for this job.
i) Ifthe ideal cycle time is to be 1.53min, what is the minimum number ol work stations
required?
iii)  Calculate the balance delay. (12 Marks)
1 of2
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PART - B
List the principles used in product design for automated assembly. (04 Marks)
With neat figures explain elements of parts delivery system, (08 Marks)
Define AGVS. Explain the functions and working of an AGVS. {08 Marks)

With block diagram, explain the two approaches used for designing CAPP systems.
(10 Marks)
What is material requirement planning? Explain the structure of a MRP system. (10 Marks)

Describe salient features of CNC systems along with a block diagram, {10 Marks)

Discuss the advantages, disadvantages and applications of CNC machines. (10 Marks)

With neat figures explain the robot configurations. (12 Marks)

Explain: 1) Resolution; 1} Accuracy: iii) Repeatability as applied to robots. (08 Marks)
E R A A
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Seventh Semester B.E. Degree Examination, December 2011

Time: 3 hrs.

Computer Integrated Manufacturing

Note: Arswer any FIVE full questions, selecting

at least TWO questions from each part.

PART — A

Explain different types of automation.
b. Define the terms :

Write a mathematical equation for each,

Max. Marks:100

(06 Marks)

i) Production capacity, ii) Manufacturing lead time, iii) Utilization.

(06 Marks)

¢. In a manufacturing plant, a part is produced in a batch size of 60 units. The batch must be
routed through eight operations to complete it. Average setup time is 5 hr/operation and
average operalion time is 10 min. Average non operation time is 7 hours/operation.
Determine : '
i) Manufacturing lead time in number of days, if the plant runs one 8 hr shift/day.
ii}  Production rate of the plant. (08 Marks)
2 a. What are the symbols used in an automated flow line? (05 Marks)
b.  What are the reasons for implementing storage buffers in an automated production line?
- . ADS Maris)
c. Sketch and explain the following work part transfer mechanisms :
1) Linear walking beam i1} Geneva wheel, {10 Marks)
3 a. Give the reasons for the downtime, on an automated production line. (08 Marks)
b. Discuss the limits of storage buffer effectiveness. (06 Marks)
¢. A 22-gtation in-line transfer machine has an ideal cycle time of 0.55 min, the probability of
station breakdown is p = 0.01. Average downtime = 8.0 min. per line stop. Use the upper
bound approach and determine :
i) Ideal production rate ii) Frequency of line stops
iii} Average actual production rate 1v) Line efficiency. {06 Marks)
4 a. Explain the reasons for partially automating the production line. (04 Marks)
b.  Write a note on computerized line balancing. {04 Marks)

_{‘J

The table below shows the precedence relationships and element time for a new part. Ideal
cycle time is 10 seconds. Construct the precedence diagram, using Kilbridge and Wester

method. Compute the balance delay and line efficiency. o (12 Marks)
Element | Predecessor | Time Element | Predecessor | Time
Number | element | (seconds) Number | element | (seconds)
1 - 5 7 6 2
2} 1 3 8 | 7 6
3 2 4 9 6 1
4 1 3 10 6 4
5 4 6 11 10 4
6 £ 5 12 8,9, 11 7
1of2
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PART - B
Discuss the principles used in product design to facilitate automated assembly. (10 Marks)
Sketch any three escapement and placement devices. (05 Marks)
Explain the applications of AGV. (05 Marks)
With the help of a block diagram, explain retrieval CAPP systems. (10 Marks)
Describe inputs to the MRP system. (10 Marks)

Distinguish between machining centre and turning centre. Also mention their classification.

(05 Marks)
The top view of a component is shown in Fig.Q7(b). Write a complete part program to mill
the profile of the part. Part thickness is 15 mm and cutter diameter is 10 mm. Clearly show
the target point of the tool and axes on the sketch of the part. Target point is (30, 30, 30)
from left top corner of the part. Assume suitable data. (15 Marks)

T

20

R&O | |
w--scgi

With neat sketches, describe the geometrical configuration of a robot. (12 Marks)
Write a program for pick and place operation of a robot using VAL. Pick an object from the
table and place it on the conveyor. Approach distance for the object on the table is 50 mm.

Depart distance = 80 mm. Approach distance for the conveyor = 100 mm. Depart
distance = 40 mm. Show the end effecter path. (08 Marks)

“Fig.Q7(b)

* k¥ ¥k
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USN 06ME72
SHIRDI SAI ENGG COLLEGE
Seventh Semester B.E. Degree Examination, June/July 2011
Computer Integrated Manufacturing
Time: 3 hrs. Max. Marks:100
Note: 1. Answer any FIVE full questions, selecting
at least TWO questions from each part.
2. Draw sketches wherever necessary.
PART - A
1 Define Automation? Briefly explain with one example each of different types of automation.
(08 Marks)
Explain the following terms related to manufacturing: i) Utilization & Availability. ii) W/P
& T/P ratio. iii) Production rate & MLT. (06 Marks)

The average part produced in a certain batch manufacturing plant must be processed through
an average of the machines. There are 20 new batches parts launched each week. Data for
the above problem are;

Average operation time : 6min

Average setup time : 5 hours

Average batch size : 25 parts

Average non-operation time per batch : 10 hours

There are 18 machines in the plant. The plant operates an average of 70 production hours per
week. Scrap rate is neglizable

i) Determine the manufacturing lead time.

ii) Plant capacity.

1i1) Plant utilization. (06 Marks)
Explain the various methods of work part transport in an automated flow line. (08 Marks)
Explain with sketches the following transfer machines used for the automated flow lines.

i) Linear transfer mechanism. ii) Rotary transfer mechanism. (12 Marks)

Using the lower bound approach analyze the transfer lines without storage and with storage
buffers. (10 Marks)
With suitable assumptions, determine the line performance for the single stage, two stage &
three stage cases.
Station | P; | Station | P;
1 0.01 9 0.03
0.02 10 0.01
0.01 11 0.02
0.03 12 0.02
0.02 13 0.02
0.04 14 0.01
0.01 15 0.03
0.01 16 0.01

RO || Wi

(10 Marks)

With suitable terminology, explain following terms related to line balancing problems.
i) Minimum Rational work element ii) Workstation process time iii) Precedence constraint
& diagram iv) Balance delay. - (12 Marks)

b. Explain with an example, any one method of line balancing. (08 Marks)
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PART -B

Explain with sketches, the various elements of a parts delivery system. (10 Marks)
Analyse the multi station assembly machine with suitable assumption and parameters.(06 Marks)

Explain briefly i) The vehicle guidance and routing system. ii) traffic control & safety
related to automated guided vehicles(AVG’s). (04 Marks)

Explain the following two approaches designed for the computer aided process planning
system 1) Retrieval CAPP system. ii) Generative CAPP system. (12 Marks)

What is a material requirement planning? Explain the various inputs to the MRP system.
_ (08 Marks)

Explain with a block diagram, the general configuration of a computer numerical control

system (CNC). (10 Marks)
Explain the fundamental steps involved in development of part programming for milling and
turning. (10 Marks)
Explain with sketches, the common robot configurations. (10 Marks)
Explain the different methods of programming a robot. (08 Marks)
List the various types of sensors used for the robot? (02 Marks)

FEEE
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Seventh Semester B.E. Degree Examination, December 2010
Computer Integrated Manufacturing
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
y PART - A
= 1 Define and explain automation. Describe three basic types of automated manufacturing
E_ systems. (10 Marks)
£ Explain the mathematical model of product life cycle. (10 Marks)
o
E 2 Classify and explain work part transport mechanisms, with examples. (10 Marks)
= Explain different types of control functions used in an automated flow line. (10 Marks)
2
E 3 Explain and differentiate between the upper bound and lower bound approach, with
=3 reference to the automated flow line. (10 Marks)
5 A 20 station transfer line is divided into two stages of 10 stations each. The 1deal cycle time
5 of each stage is T¢c = 1.2 min. All the stations in the line have the same probability of
ol stopping, p = 0.005. Assume that the down time, T4 = 8.0 min 1s constant when a breakdown
g occurs. Using the upper bound approach, compute the line efficiency for the following
E buffer capacities : 1) b=0 1) b=oc0 1) b= 10 iv) b= 100 (10 Marks)
e
% 4 Explain the following with reference to line balancing: (10 Marks)
T 1) Minimum rational work element 11) Precedence diagram t11) Balance delay
S In a plant, a product is to be assembled as per the following data.
E Element 1 [ 2] 3747576 7[87]9T]10
g Time “T.” min 5 3 8 2 1 6 4 5 3 6
T% lmrmediate predecessor | - ] | 2 2 3 14,513,5(7,8]6,9
i 1)  Construct the precedence diagram.
_i ii)  If the cycle time is 10 min, find the number of stations required.
% 1) Compute the balance delay of the line, using the largest candidate method. (10 Marks)
% PART - B
3 S Explain with neat sketches, the following part feeding devices of automated assembly
E systems: 1) Vibratory bowl feeder 11} Selector and orienter
= 111) Escapement and placement devices (10 Marks)
;n Explain vehicle guidance methods used in AGV, for automated manufacturing systems.
E (10 Marks)
“»
=6 With a block diagram, explain the general procedure in a retrieval computer aided process
-5; planning system. (10 Marks)
”‘ Discuss the fundamental concepts and input to the MRP system. (10 Marks)
7 Describe salient features of CNC systems. (10 Marks)
Discuss the advantages and disadvantages of NC systems. (10 Marks)
8 With neat sketches, discuss the common robot configurations. - (12 Marks)
Explain resolution, accuracy and repeatability, as applied to robots. (08 Marks)
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Note: 1. Answer any FIVE full questions, selecting
at least TWO questions from each part.
2. Draw neat sketches wherever necessary.

PART - A

Define automation. Explain different types of automation systems. (10 Marks)
The average part produced in a certain batch manufacturing plant must be processed through
an average of six machines. There are 20 new batches of parts launched each week. Other
pertinent data are as follows.

Average operation time = 6 mins
Average set up time =5 hrs
Average batch size = 25 parts

Average non-operation time/batch = 10 hrs.
There are 18 machines in the plant. The plant operates an average of 70 production
hrs/week.
i)  Determine the manufacturing lead time for an average part.
ii)  Determine the plant capacity
iii) Determine the plant utilization. (10 Marks)

What do you understand by an automated flow line? Explain it with the help of a neat sketch
and also list the objectives of automated flow line. (10 Marks)
Explain the following transfer mechanisms in automated flow the system.

i)  Walking beam transfer bar system

ii)  Geneva mechanism. (10 Marks)

With examples, explain upper bound and lower bound approaches to analyze automated

flow line without storage buffer. (08 Marks)
The following data applies to a 12 station in-line transfer machine.

P=0.01 (all stations have an equal probability of failure) -
Te=10.3 min ‘

Td = 3 min.

Using upper bound and lower bound approaches, compute the following:

i)  Frequency of line stops/cycle

ii)  Average production rate

iii) Line efficiency. (08 Marks)
Explain briefly, partial automation in a flow line. (04 Marks)

Explain the following terms in line balancing:

i)  Minimum rational work element

ii)  Total work content

iii) Cycle time

iv) Balance delay. (08 Marks)
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b. The following data givesiht BRESRhENGIE oG element times for a new product.

Element | te (min) | Immediate predecessor

1 1.0 -

2 0.5 -

3 0.8 1,2

4 0.3 2

5 1.2 3

6 0.2 3,4

7 0.5 4

8 1.5 5,6,7

Using largest candidate rule method,
1) Construct the precedence diagram for this job
i)  If the ideal cycle time is to be 1.5 min, what is the minimum number of workstations

required?
iii) Calculate the balance delay. (12 Marks)
PART-B
S a. Explain with neat sketches, the in-line and dial (rotary) type of automated assembly systems.
(10 Marks)
b. What is an automated guided vehicle system? Explain the principle of working of an AGVS.
Also list the applications of AGVS. (10 Marks)
6 a. Withaneat sketch, explain retrieval type of CAPP system. (10 Marks)
b. What is material requirement planning? Explain the structure of a MRP system. (10 Marks)
7 a. Explain the salient features of horizontal and vertical axis machining centre and list their
applications. (10 Marks)
b. Prepare the manual part program for CNC machining of a slot and holes in a mild steel plate,
a shown in Fig.7(b). Assume suitable data for machining parameters and toolings. Indicate
the datum and meanings of G and M codes used in the program. (10 Marks)
L rp¢h# (2 res) |
22., - - LV S g . -
- <+
ke ¢ [
260 N |
vl 9% | 1 -
Aokt
* ‘@‘ i iy I
28, ) Bl
Fe—————""g0 — IS ke
Fig.7(b) All dimensions in mm.
8 a. With neat sketches, explain the four basic configurations of industrial robots. (12 Marks)
b. Describe ‘end effectors’ and ‘sensors’ with respect to robots. (08 Marks)

* ok * % %
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Note : Answer any FIVE full questions.

1 a.  With the help of a block diagram, explain the construction and business functions of CIM,

b. Define the following terms with mathematical expressions. (10 Marks)

i) Manufacturing Lead Time ii) Production Rate iii) Capacity of production iv) Work

in process v) Utilization and availability. (10 Marks)

2 a. Describe the structure and various activities of generative CAPP system, (10 Marks)
b. State and explain any four benefits of CAPP systems. {10 Marks)

3 a. Name and explain the fundamental concepts of material requirement planning with the
help of a flow chart. (10 Marks)

b. Explain the features of capacity planning with respect to the following : (10 Marks)

i} Short term adjustments ii) Long term adjustments iii) Technological evolutions.

4 a. Explain the steps involved in machine vision technique of automated inspection with a
block diagram, {10 Marks)
b. With the help of a flow chart, explain three phases of shop floor control system, (10 Marks)

5 a. Sketch and explain any two types of work transfer mechanisms. {10 Marks)
b. Mention the steps involved in the following methods of line balancing and explain them,
i) Largest candidate rule i) Kilbridge and Wester's method. (10 Marks)

6 a. Explain the following terms : i) Upper bound approach i) Lower bound approach
iii} Partial automation. {10 Marks)
b. A 10 station transfer machine is to produce a component. It is estimated ideal cycle time
of one minute and breakdown oceurs at 0.10 breakdown/cycle. Average downtime per line
stop is 6 minutes. The scrap rate for processing is 5 percent. The starting casting for the
components costs 1.5 dollar each and it will cost 60 dollar per hour or 1 dollar per minute
to operate the transfer line. Cutting tools are estimated 1o cost 0.15 per work part (dollars).
Compute i) Production rate  ii) Number of hours required to meet a demand of 1500

units per week. iii) Line efficiency iv) Cost per unit produced, (10 Marks)

7 a. State and explain five applications of automatically guided vehicles, {10 Marks)
b. Explain the working of automatically guided vehicles by the following methods,

i) Frequency select method ii) Path switch select method. (04 Marks)

¢. Define the following terms with respect to AGY . 1) Acquisition distance ii) Dead

reckoning 1ii) Unit load carriers. {06 Marks)

8 a. Explain the construction and working of various escapements and placement devices in
automated assembly systems. {10 Marks)
b. The cycle time for a given assembly work head is 0.2 min, The part feeder has a feed rate
of 20 components per minute. The probability that given component fed by the feeder will
pass through selector is 0.3. The number of parts in the feed track corresponding to lower

level sensor is 6. I'eed track capacity is 18 parts. Determine
1) How long it will take for the supply of parts in the feed track to go form low level

sensor to feed track capacity?
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Computer Integrated Manufacturing
Time: 3 hrs. Max. Marks: 100
Note :  Answer any FIVE full questions.

1 a Define Automation. With an example, explain different types of Automation systems in

use. (10 Marks)

b. Why present conventional manufacturing industry is to be automated? Explain with
specific reasons. {10 Marks)

2 a. Explain the following with necessary equations : i) Manufacturing Lead Time
i) Capacity  iii)Work in process. (12 Marks)

b. Explain different types of control functions used in automated flow line. (08 Marks)

3 a. Explain the upper - bound and lower — bound approach with reference to amtomated flow
line. (10 Marks)
b. An eight station rotary indexing machine operates with an ideal cycle time of 20 seconds.
The frequency of line stop occurrences is (.06 step/cycle on the average. When a step
oceurs, it takes an average of 3 min to make repairs. Determine the following.
i) Average production time. T, i) Average production Rate, R, iii) Line efficiency , £

iv) I'roportion of down time. (10 Marks)
4 a. The following lists, define the procedure relationships and element times [or a new model
1oy, (12 Marks)
Element  — |1 2 [3 [4 [5 ]6 [7 |8
Te(min) — |10 |05 [08|03[12]02[05[15 |
Immediate - - 1212 |3 |[34)|4 |[567
| Predecessors — 1 !

i)  Construct the precedence diagram for this job.
i) If the ideal cycle time is to be 1.5 min, what is the theoretical minimum number of
stations required to mimmize the balance delay?
iiiy  Compute the balance delay.
b. What do you mean by partial automation in a general automated flow line? Explain with
necessary mathematical equations. (D8 Marks)

5 a. Explain with examples, different types of automated assembly systems. (12 Marks)
b, Explain the following with reference to parts feeding devices of automated assembly
systems. 1) Hopper ii) Selector and orientor iii) Escapement and placement devices.

(08 Marks)

6 a. Explain the traffic control and safety systems used in AGV’s for automated manufacturing
syslems. (08 Marks)

b, With a flow chart, explain Retrieval CAPP systems. (06 Marks)

¢. List and explain the fundamental concepts in MRP. (06 Marks)

7 a. List the different automatic identification systems and explain any one in detail. (10 Marks)

b. What do you mean by CMM? Explain any one CMM construction with neat sketch.
(10 Marks)

8  Write short notes of the following:
a. Capacity planning ¢. Contact inspection methods.
b. Data collection systems d. Output reports in MRP. (20 Marks)
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1 a List various automation strategies and indicate the probable effects of each strategy

on the parameters of production concepts. {10 Marks)
b, What do you understand by an automated flow line? Explain with the help of a neat
sketch and also list the objectives of an automated flow line. (10 Marks)
2 a. Differentiate between upper bound approach and lower bound approach. (06 Marks)
b. For a 12 station in-line transfer machine p = (.01 (all stations have an equal
probahility of failure), T, = 0.5 min, T4 =4.0 min,
Using upper bound approach, compute the following:
1) The frequency of line stops ii) Average production iii} Line efficiency. (06 Marks)
¢. Discuss about the limits of storage buffer effectiveness. (08 Marks)

3 a. Explain with mathematical expressions, different terms in line balancing. {10 Marks)
b. The precedence relationships and element times for a new model toy are as follows:

Element | T.min | Immediate predecessors
05 ] -
2 | 03 !
T3 0.8 1
4 [ 02 2
5 0.1 ' 2
6 0.6 3
7 0.4 4,5
& | 03 | 3,3
9 0.3 78
10 0.6 6,9

Using Kilbridge and Wester method, compute;
i) Number of stations required ii) Balance delay,
if ideal cycle time is 1.0 minute. (10 Marks)

4 a. Draw neat sketches of various escapement and placement devices used in automatic
assembly systems. (10 Marks)

b. An cight station assembly machine has an ideal cycle time of 6 seconds. The fraction
defect rate at each of the 8 stations is q = 0.015 and the system operates using
instantaneous control strategy. When a jam occurs average down time is | minute,
Determine production rate of the assembly machine, the yield of good products

(Final assemblies with no defective components) and proportion uptime of the
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5 a. Enumerate principles of material handling, {10 Marks)
b. Explain different application categories of automated guided vehicle systems,

(10 Marks)

6 a. What do you understand by process planning? Explain retrieval CAPP system with
the help of a block diagram. (10 Marks)

b. Discuss about the benefits of CAPP. {10 Marks)

7 a  What is MRP? Discuss fundamental concepts in MRR. (06 Marks)
Describe inputs to the MRP system. (08 Marks)

¢. List automatic identification systems and explain any two. (06 Marks)

8  Write short notes on any four:

o

LRl

Non Contact Inspection methods

CMM

Factory data collection system

Computer aided quality control

Argument against automation, (20 Marks)
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Note: Answer any FIVE full questions.

Explain computer integrated manufacture system with block diagram. {08 Marks)
Explain the following : i) Automation ii) Production concepts and mathematical model
(12 Marks)
Define automated flow line. Explain with the objectives of the use of flow line
automation. (08 Marks)
What is meant by methods of WORK PART TRANSPORT and Transfer Mechanism?
Classify and explain each with one example. {12 Marks)
Discuss advantages and disadvantages of transfer lines, with storage and without storage
with examples. {12 Marks)
A proposal has been made to replace one of the current manual stations with an automated
work head on a 10 — station transfer line. The current system has six automated work
heads and four manual stations. The current cycle time is 305, The botile neck slation is
the manual station that is the candidate for replacement. The propased automatic station
would allow the cycle time to be reduced to 245. The New Station costs al Rs 25/min.
Other cost data for the existing line. C, = Rs 15/mm, C,, = Rs 10/min , C,, = Rs 10/min.
Break down time occurs at cach of the six automatic stations with probability P = 0,01,
The average down time per break down is 3 min. It is estimated that the value of P for the
new automatic station would be. P = 002. The average down time for the line would be
unaffected. Material for the product cost Rs 50/unit. Tooling costs can be neglected ( C; =
0). It is desired to compare the challenger (the New Automated station) on the basis of
COSL per unit. (08 Marks)
Discuss the ments and demerits of automated assembly lines over manual assembly lines.
(10 Marks)
Explain the types of automated assembly systems in detail. (10 Marks)
What are the basic principles to be considered in Automated Material Handling?
(10 Marks)
What are the automated guided vehicles? Explain principle of working, write any two
applications AGVS. {10 Marks)
What is meant by MRP? Explain how CAD/CAM and automation help in improving
MRE. (10 Marks)
What is meant by capacity planning? How does a computer help in achieving a better
capacity planning? Explain with an example. (10 Marks)
Classify the computer aided process planning techniques. Discuss their merits and
demerits. What are their application areas? (12 Marks)
What are the inputs required for carrying out an efficient materials resource planning?
(08 Marks)
Write in brief about data collection system and types of automated identification systems.
(10 Marks)

How does the co-ordinate measuring machine help in ensuring quality inspection?
{10 Marks)
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Note: Answer any FIVE tull questions.

1. (@) Define automation. Discuss the different strategies for infroducing automation In a

manufacturing environment. (10 Marks)

(b) Discuss the different types of control of an automated buffer storage system,

(10 Marks)

(@) Discuss the merits and demerits of transfer lines with storage and without storage

with examplas, {12 Marks)

(b) Discuss the scope for infreducin arfial automation in a manufacturie Srviron-
g

ment. Discuss its impact on productivity aspects with examples,

(8 Marks)
(@) Discuss briefly manual methods of line balancing. {10 Marks)
(b) Discuss the functions of automated manufacturing planning. (10 Marks)

(a) Discuss the advantages of automated assembly lInes over manucal assembly lines

with examples (10 Marks)

(b Discuss the functions of assembly systems in detail {10 Marks)
(a) llustrate the typical automated materials handling system with a line sketch.

(10 Marks)

(b) Discuss the principle of waorking of ai‘tomated guided vehicles. (10 Marks)

{a) Discuss the basic concepts of material resource planning 7 How does autormetion

help in a better MRP systeim, {10 Marks)

(b) How does computer help in achieving a better capacity planning. Discuss with

(a)

(B)

(a)

aexamplas. (10 Marks)

What are the different fypes of computer gided process planning technigues 7
Discuss their merits and demerits. What are thelr applications areas? (12 Marks)

Whatare the inputs re quired for carrying out an efficient material rescurce Planning?
(8 Marks)

Discuss the Influence of automation for achisving a beller shop floor control,
(10 Marks)

(b) Discuss the importance of coardinate measuring machine In ansuring quality in

inspection (10 Marks)



