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Sixth Semester B.E. Degree Examination, June/July 2016
Computer Integrated Manufacturing

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE Jull questions, selecting
atleast TWO questions from each part.

PART - A
What are the different reasons for industrial automation? How do you‘elassify automated
manufacturing systems? List typical features of them. { (12 Marks)
A part is produced in a batch size of 100 units. 5 operations are-required to complete the
processing of the part. Average setup time is 3 hours/operatioi; average operation time is
0.1 hour. Delay, inspection time & others account to 7 hours for each operation. Determine
how many days are required to complete the batch, assuming the plant runs 8 hours shift per
day. (05 Marks)
Define MLT, utilization and availability. <~ (03 Marks)

With a neat sketch, explain the configuration of an automated flow line. What are the
different symbols and notations practiced in production systems? (08 Marks)
Explain with neat diagram the working principle of walking beam system. (08 Marks)
What are the different controlling funetions of an automated flow line? Explain. (04 Marks)

Explain the following :

i) Upper bound approach and lower bound approach

i) Starting and Blocking of stations (08 Marks)

A line has 10 workstation$, each with a probability of breakdown 0.02. The cycle time of

line is 60 seconds and-each time breakdown occurs, it takes 5 minutes to repair. The line is

divided into two stages by a buffer storage. Each stage consists of 5 stations. Compute

efficiency of the line with no buffer storage capacity and efficiency for two stage flow lines.
(10 Marks)

What are the factors affecting line balancing? (02 Marks)

Write a short note on the following :

1) Precedence constraints & precedence diagram i) Line efficiency iii) Balance delay.
(08 Marks)

The demand of the assembly line with its elemental time and precedence is as given below.

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 0.8 152

4 0.3 2

5 1.2 3

6 0.2 3,4

7 0.5 5

8 1.5 5,6.7
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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. (10 Marks)"
With a neat diagram, explain generative and retrieval CAPP systems. V(12 Marks)
Define MRP process inputs and outputs. What do you mean by BOM? - (08 Marks)

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

CNC machmmg centers. % (08 Marks)
Discuss various types of NC co-ordinate systems along with motlon ‘control systems.

i\ (10 Marks)
Describe the following codes:
1) Goo 11) Gog 111) Goa IV) Gos (02 Marks)
Define Industrial Robot. Enlist the d1fferent apphcatxons of Robot. (06 Marks)
How do you specify a robot? (04 Marks)

Explain with neat sketches different types of end effectors, sensors used in robot. (10 Marks)
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Sixth Semester B.E. Degree Examination, J‘iii;e/July 2016
Design of Machine Elements - Ii

Time: 3 hrs. Max. Marks: IQ(‘I\\\Z‘)
N

Note: 1. Answer any FIVE full questions, selecting
atleast TWO questions from each part.

2. Use of Design hand book is permitted. t:%

3. Missing data, is any may be suitably assumed. o

o

.

PART - A p
1 a. Determine the dimensions of the curved bar shown in Fig.Q1(a). Assume oy = 400 MN/m*
and FOS =3.5. (16 Marks)

Fig:’(;*rfa)

b. A circular plate made of steel afig’of diameter 200 mm with thickness 10 mm is subjected to

a load inducing a pressure 4" MN/m?. Taking E = 201 kN/mmZ, Poisson’s ratio 0.3,

determine (i) Maximum stress; its location and maximum deflection when the edges of the

plate are supported. @ aximum stress, its location and maximum deflection when the

edges of the plate is fixed. (10 Marks)
NS

2 a A flat belt 200 mm wide weighing 20 N/m connecting a 300 mm diameter pulley to a 900

mm diameter driven pulley at a shaft spacing of 6 m, transmits 55.2 kW at a belt speed of

25 m/sec. (i) Calculate the belt length and the a angles of wrap (ii) Compute the belt

tensions. based in a coefficient of friction 0.38. (10 Marks)

b. A V-belt drive is required to transmit 15 kW at 210 mm sheave running at 750 rpm to

another pulley to run at 375 rpm. The belt used is 30 mm wide at top, 21 mm thick with

Aj\/-angle 40°. The allowable stress for belt material is 2 MPa. Centre distance is 1.2 m.

()" Specific weight of belt material is 1.1 gm/cc. Coefficient of friction of smaller pulley is 0.3

=\ and for large pulley is 0.25. Find the number of bnelts of given cross-section required for

,:«“*:“ * this application. (10 Marks)

3 a. Derive an expression for the stress induced in a helical spring with usual notations.

(07 Marks)
b. Write a note ont Wahl stress correction factor. (03 Marks)
c. A semi-elliptical leaf spring has a span of 1.8 m. The spring carries a helical spring upon
which is imposed an impact of 3 kN-m. The laminated spring has 8 graduated and 3 full
length leaves each 60 mm wide and 6 mm thick. The coil spring has 9 coil of 12.5 mm wire

diameter and a spring index of 7. Find the stresses induced in each spring.
Take G = 80x10° MPa, E = 206x10° MPa. (10 Marks)
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a. State any four advantages of gear drive over other types of drives. (04 Marks)
b. A pair of spur gears with 20° full depth involute teeth consists of a 20 teeth pinion meshing
with a 41 teeth gear. The module is 3 mm while the face width is 40 mm. The material for
the pinion as well as the gear is steel with an ultimate tensile strength of 600 MN/m?. The
gears are heat treated to a surface hardness of 400 BHN. The pinion rotates at 140 rpm and
the service factor for the application is 1.75. Assume that the velocity factor accounts for the’
dynamic load and the factor of safety is 1.5. Determine the rated power that the geags_can
transmit. (16 \hrl\s,

PART - B L)

a. A two teeth right hand worm transmits 2 kW at 1500 rpm to a 36 teeth wheel, The module is
5 mm and pitch diameter of worm is 60 mm. The pressure angle is 14. 5°, The Co-efficient of
friction is found to be 0.06. Find :

i) The centre distance, lead and lead angle  ii) The efficiency of tha&xﬂre iii) The forces.
(10 Marks)

b. A pair of bevel gear wheels with 20° pressure angle consists of: 20 teeth pinion meshing with
30 teeth gear. The module is 4 mm while the face width is 20 mm. Surface hardness for
both pinion and gear is 400 BHN. The pinion rotates at 500 rpm and receives power from an
electric motor. The starting torque of the motor is 30% greater than the mean torque,
Determine the safe power that can be transmitted. Considering dynamic load, wear strength
and bending strength. The allowable bending stress may be taken as 240 MPa. (10 Marks)

a. Determine the dimensions of a simple cone clutch to transmit 20 kW at 1000 rpm. The
minimum diameter is to be 300 mm and the cone angle 20°. Assume p = 0.2 and permissible
pressure = 0.1 MN/m’. Also detemnne the axial force required to engage the clutch.

(10 Marks)

b. A differential band brake as show m Flg Q6(b), has an angle of contact of 225°. The band
has a compressed woven lini g&d’ bears against a cast iron drum of 350 mm diameter. The
brake is to sustain a torque 0 N-m and the coefficient of friction between the band and
the drum is 0.3. Find (i /necessary force P for the clockwise and anticlockwise rotation
of the drum. (ii) The e of ‘OA’ for the brake to be self locking when the drum rotates
clockwise. cj’} (10 Marks)

PN
WO
Fig.Q6(b)
a.- Derive Petroff’s equation for coefficient of friction for hydrodynamic bearing. (08 Marks)

b. The thrust of a propeller shaft in a ship engine is taken by a number of collars integral with
the shaft which is 300 mm diameter. The thrust on the shaft is 200 kN and speed is 75 rpm.
Bearmg pressure is 0.3 MN/m”. Find (i) the number of collar required if the outside diameter
is 500 mm. (ii) Power lost in friction assuming uniform wear (iii) Heat generated in the

bearing. (12 Marks)
Design a connecting rod for a petrol engine from the following data:
Cylinder bore or diameter of piston = 100 mm. Length of connecting rod = 350 mm
Maximum gas pressure = 3 N/mm’ Length of stroke = 150 mm
Engine speed = 1500 rpm Weight of reciprocating parts = 25 N

Compression ratio =4 : 1

Compression rod is made of steel and assume ‘I’ section. Assume any further data required for

the design. (20 Marks)
L O S
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Sixth Semester B.E. Degree Examination, June/July 2016
Heat and Mass Transfer

Time: 3 hrs. Max. Marks:100
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Note: 1. Answer FIVE full questions, selecting
at least TWO questions from each part.
2. Use of heat transfer data hand book and steam tables are
permitted.

PART — A
What do you mean by boundary condition of 1%, 2" and 3" kind? (06 Marks)
Derive the general three dimensional heat conduction equation in cartesian co-ordinates and
state the assumptions made. (08 Marks)
A pipe with outside diameter 20 mm is covered with two insulating materials. The thickness
of each insulating layer is 10 mm. The conductivity of I insulating layer is 6 times that of
the 2" insulating layer. Initially insulating layer is placed in the order of 1* and 2" layer.
Then it is placed in the order of 2" layer and 1*" layer. Calculate percentage change in heat
transfer and increase or decrease. Assume a length of 1 m. In both the arrangement, there is
no change in temperature. (06 Marks)

What is physical significance of critical thickness of insulation? Derive an expression for
critical thickness of insulation for a cylinder. (06 Marks)
Derive an expression for the temperature distribution for a pinfin, when the tip of the fin is
insulated. (08 Marks)
Find the amount of heat transferred through an iron fin of thickness of 5 mm, height 50 mm
and width 100 cm. Also determine the temperature difference at the tip of the fin assuming
atmospheric temperature of 28°C and base temperature of fin = 108°C. Assume the
following K = 50 W/mK, h= 10 W/m’K. (06 Marks)

Write a note on Biot number and Fourier number. (04 Marks)
Obtain an expression for instantancous heat transfer and total heat transfer for lumped heat
analysis treatment of heat conduction problem. (08 Marks)
A hot mild steel sphere (K = 43 W/mK) having 10 mm diameter is planned to be cooled by
an air flow at 25°. The convection heat transfer coefficient is 115 W/m’K. Calculate the
following (i) time required to cool the sphere from 600°C to 100°C (ii) Instantaneous heat
transfer rate 1.5 min after the start of cooling (iii) total energy transferred from the sphere
during the first 1.5 min. (08 Marks)

Explain the following: (i) Velocity boundary layer (i) Thermal boundary layer. (06 Marks)
Using dimensional analysis derive an expression relating Nusselt number, Prandtl and
Grashoff numbers for natural convection. (08 Marks)
Air at 20°C flows over thin plate with a velocity of 3 m/sec. The plate is 2 m long and 1 m
wide. Estimate the boundary layer thickness at the trailing edge of the plate and the total
drag force experienced by the plate. (06 Marks)
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PART - B
Explain the physical significance of the following dimensionless numbers:
(i) Reynolds number (i1) Prandtl number (ii1) Nusselt number
(iv) Stanton number. (08 Marks)
Air at 20°C flows past a 800 mm long plate at velocity of 45 m/sec. If the surface of the
plate is maintained at 300°C. Determine (i) The heat transferred from the entire plate length
to air taking into consideration both laminar and turbulent portion of the boundary layer.
(ii) The percentage error if the boundary layer is assumed to be of turbulent nature from the
very leading edge of the plate. Assume unit width of the plate and critical Reynolds number

to be 5x10°. (12 Marks)

Derive an expression for LMTD for counter flow heat exchanger and state the assumptions
made. (10 Marks)
A counter flow, concentric tube heat exchanger used to cool the lubricating oil for a large
industrial gas turbine engine. The flow rate of cooling water through the inner tube.
(di = 20 mm) is 0.18 kg/sec. While the flow rate of engine oil through the outer annulus
(do = 40 mm) is 0.12 kg/sec. The inlet and outlet temperature of oil are 95°C and 65°C
respectively. The water enters at 30°C to the exchanger. Neglecting tube wall thermal

resistance, fouling factors and heat loss to the surroundings, calculate the length of the tube.
(10 Marks)

Clearly explain the regions of pool boiling with neat sketch. (06 Marks)
State and explain Ficks law of diffusion. (06 Marks)
Air free saturated steam at 85°C and pressure of 57.8 KPa condenses on the outer surface of
225 horizontal tubes of 1.27 cm outside diameter arranged in 15x 15 array. Tube surfaces are
maintained at a uniform temperature of 75°C. Calculate the total condensation rate/m length
of the tube bundle. (08 Marks)

Explain : (i) Stefan Boltzmann law. (i) Kirchoff’s law (ii1) Plank’s law
(iv) Wein’s displacement law.  (v) Radiation shield. (10 Marks)
Calculate the net radient heat exchange per m’ area for two large parallel plates at
temperatures of 427°C and 27°C respectively. Take emissivity of the hot plate and cold
plates are 0.9 and 0.16 respectively. If the polished aluminium shield is placed between
them, find the percentage reduction in the heat transfer. Take emissivity of shield as 0.4.

(10 Marks)

H ok ok ok ok
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Note: 1. Answer FIVE full guestions, selecting

at least TWO questions from each pari. N
2. Missing data may suitably be assumed. (:’3% i
PART-4 @

Derive the equilibrium equations of a three dimensional body subje&eg;}) a body force.
(08 Marks)
Explain the general description (steps) of FEM. \Q/ (06 Marks)
Briefly explain the types of elements based on geometry. Q/ (06 Marks)
State principle of virtual work and principle of m tentlal energy. (04 Marks)
Calculate an expression for deflection in a su@ supported beam under uniformly
distributed load P, ever entire span of length L smg Rayleigh Ritz method. (10 Marks)
‘What are the steps involved in Galerkin’s m@%‘{o find out deflection? (06 Marks)
Explain two dimensional Pascal’s trlanglee (05 Marks)
Define interpolation polynomial, swlex complex and multiplex elements and cubic
element. (05 Marks)
Find the shape functions ofa C fement and plot the same. (10 Marks)

Fig ¢ 4(4 ) shows a thin g of uniform thickness of 1 mm, weight density = 76. 6x107°
N/mm’ and subjected ¢ 0u1t load of 1kN at its midpoint. Take E = 200 GPa. Evaluate
nodal displacernent g@asses and reactions. Using eummatlon techniques. (10 Marks)

s ™ ]

A |
k.

, Fig Q4(a)
4
acwmw_|

280 iy

Lo ™

Find the nodal displacement, stresses and reactions of a Fig. Q4(b). Using penalty approach
method. (10 Marks)

As Lymmm By 3somm
e— Eg =200 e;pk

Fig Q4(b) A ﬂ‘““ A
/ / 5,270 &8,

h"_g—sgp mm 2460w
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PART-B
Obtain the shape functions of quadratic bar element. (10 Marks)
Use two point Gauss quadrature to evaluate the integral 1= _[ (25 -§)de. (10 Mg@
0
Derive an expression for stiffness matrix of a 2 noded truss element. }ﬂ(r%vlarks)
Determine the nodal displacements in the truss segments subjected to conceﬂt}ared load as
shown in Fig Q6 (b). Take E = 70GPa A = 0 01 m®. 4‘4 (10 Marks)

-
i Q60)(@)
Obtain Hermite shape functions of a beam e]g@z» o (10 Marks)
Find the deflection at the tip and the suppozg\;é;action of a cantilever shown in Fig. 7(b).
’ | F=250kN

3 1 E=200GPa

y, f E = 4x10° mm*

/

{

/

]

R 08w ——
D Fig. Q7(b)
00 (10 Marks)

Obtain the governing equation of a one dimension heat conduction. (10 Marks)
Calculata\' temperature distribution in a one dimensional fin with the physical properties

show@m\’ ig 8(b). There is a uniform generation of heat inside the wall of Q = 400 W/m’.

O zmwimc ® =400 Wiw?

¥ =0:0i'Mm

Fig. Q8(b)
- (10 Marks)

% %k k F
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Sixth Semester B.E. Degree Examination, June/July 2016
Mechatronics and Microprocessor
Max. Marks@

Time: 3 hrs.
Note: Answer FIVE full questions, selecting
at least TWO questions from each part. 6\
PART — A (b
1 a. What are the basic functions of control system? Mention the requirem t(:@it in detail.

% (06 Marks)

b. What are the benefits of mechatronics in industries? N (06 Marks)

c. Draw the structure of a programmable logic controller and r\é@n the functions of each

(08 Marks)

C.

block. ({/\

A potentiometer resistance transducer has a total windin@sistance of 8KQ and a maximum
displacement range of Scm. The power dissipati@t maximum displacement is not to
exceed 50 mW. Determine the output voltage of the fransducer when the input displacement

is 2cm. ® (06 Marks)
What are position sensors? Explain the wé'&dhg of Hall effect sensors and mention the

advantages of it. % (08 Marks)
Explain the operation of a linear vari@ differential transducer. (06 Marks)
Draw the switching arrangem Qbreak before make and make before break. Mention
disadvantages of mechanical $&jitChes. (06 Marks)
What are solenoids? Whateare ‘the parameters to be consider for selecting a solenoids for an
application. (06 Marks)
What is stepper mot explain the working of a two stack stepper motor. (08 Marks)
Explain the op@;}(’)n of a optical isolator. (06 Marks)
For the op-?gp Gircuit shown in Fig.Q.4(b), find the output voltage. (04 Marks)
N
({5' 2ok
>

Fig.Q.4(b)

Illustrate a data acquisition system. (07 Marks)

d. What are the advantages of digital signal processing over analog signal processing?

(03 Marks)
1 of2



10ME65

PART -B
Convert the following:
) (ABCys=(___ oo
i)  (204.2)s=( )10 N
i) (0.60)10=( )
iv) (10101(6.101)2=( ] 1o- (oswﬁs

Write a note on overflow and underflow. @M
Simplify the Boolean expression and realize using basic gates Y = A (ABC + %%Q f‘

(06 Marks)
Define the following terms with respect to microprocessor: CC)%
i)  Fetch cycle N

ii)  Accumulator Q
N

arks)

iii) Interrupts :
iv)  Stack pointer (&'
v)  Write cycle. (10 Marks)

Draw the block diagram of a micro controller and mention'the functions of each block.
(10 Marks)

Explain the different types of addressing (ft&e’é of INTEL 8085 microprocessor with

example. (10 Marks)
Write a program to find the largest of N binary numbers that are stored at consecutive data
memory locations starting at X. (07 Marks)
What is the function of logical instructions and mention few of it. (03 Marks)
Draw the block diagram of trol unit and explain it. (10 Marks)
Draw and explain the timi@ 1agram of read operation. (10 Marks)

bo %k %k ok ok 3k
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USN Py 10MEG661
Sixth Semester B.E. Degree Examination, June/July 2016
Theory of Elasticity
Time: 3 hrs. Max. Marks:100
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.
PART - A

1 Derive two dimensional equilibrium equations in Cartesian co-ordinate system considering
body forces. y (10 Marks)

For the following state of stress, determine the magnitude of prmcxpal stresses and direction
of maximum principal stress.

[30 =25 20
[o;]1=|-25 40 30 |MPa
20 30 =20

(10 Marks)

For what values of ¢, § and v are the followmg expresswns for the components of strain at a
point compatible? ~

€, = 2axy” + by’ + 2cxy

g, = ax? +bx

Yy = ax’y+Bxy +ax’ +ny. (10 Marks)

3
f’

&

The state of strain “agf point is given by €,=0.001, €,=-0.003,
€,=7,=0,7v, =-0004y f»& -0.001.Determine  the stress tensor at this point.
Take E = 210GPa, Poisson’s ratio = 0.28. : (10 Marks)

Specify the state of's xe*s's for the given two dimensional case having the stress function
) d=ax+by”
i) ¢=
Determine the stress components and the variation of normal stresses in a region included by
y =0, y=hand x = 0 on the side x — positive for the stress function.

+b,xy + 322— y? (08 Marks)

\ R
) ¢*—(3Fny +(2 ny (12 Marks)

h’

Derive expressions for Radial and tangential stress in a thick cylinder subjected to internal
and external pressure for a plane stress case. (10 Marks)
A thick cylinder of outer radius 150mm and inner radius of 100 mm is subjected to an
internal pressure12 MPa. Determine the radial and hoop stresses in the cylinder at the inner
and outer surfaces. (10 Marks)

PART-B
Derive the equations of stresses for a rotating solid disc of uniform thickness. (16 Marks)
A disc of uniform thickness having inner and outer diameter 100mm and 400mm
respectively is rotating at 5000 rev/min. The density of the material is 7800 kg/m3 and
Poisson’s ratio is 0.28. Determine the radial and circumferential stress at a radius of 0.05m.
(10 Marks)
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Derive expressions for shearing stresses induced in a bar of elliptical cross section subjected
to a twisting moment and show that maximum stress occurs at the ends of the minor axis of
ellipse. (10 Midrks)®
A thin walled box section having dimensions 2axaxt is to be compared with a solid circular
section of diameter as shown in Fig Q6(b). Determine the thickness ‘t” so that the two
sections have J

i) The maximum shear stress for the same torque

ii) The same stiffness.
RI

20,

A,

(10 Marks)

Fig. Q6(b)

Explain thermo-elastic stresses and their clgmﬁcance Aiso write the thermo-elastic stress
strain relations. (08 Marks)
Determine the radial and tangential stress dxstrtjbutlon in a solid long cylinder subjected to a
radial temperature distribution. (12 Marks)

Write a short notes on any four :
Principle of superposition
Uniqueness theorem

Saint venant principle
Aliry’s stress function
Generalized Hook’s law.

(20 Marks)

F ok sk ok ok
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USN 2 10ME665
Sixth Semester B.E. Degree Examination, June/July 2016
Non-Traditional Machining
Time: 3 hrs. Max. Marks:100:

Note: Answer FIVE full questions, selecting
at least TWO questions from each part. v N
Qn
PART - A sV
1 a. Howmodemn machining processes are classified? " (06 Marks)
b.  What is the difference between conventional and non conventional machifing processes.
(05 Marks)
€. What are the essential physical process parameters for an efficient gs&of modern machining
process? AN (05 Marks)
d. Why NTM processes are selected for manufacturing? A\ (04 Marks)
2 a. Explain with neat diagram construction and working of qs@ﬁbcesses. (10 Marks)
b.  Explain the following parameters with respect to USM: Ye)
1) Effect of amplitude and frequency of vibration. 03
i) Effect of grain diameter. &
iii) Effect of applied static load. A
iv) Effect of shurry. ,\Q/ (10 Marks)
3 a.  Draw schematic diagram of Abrasive Jet Machining (AJM). Explain its construction and
working. (s (66 Marks)
b.  List and explain the variables usedGniATM. (12 Marks)
¢. List the application of water Jet'machining. (02 Marks)
4 a.  Draw schematic sketch of electro chemical machining and explain briefly the elements of
ECM process. e, (10 Marks)
b.  Explain with neat schematic diagram of electro chemical grinding and their advantages and
application. A (10 Marks)
® PART-B
5 a. Whatare the factors on which the selection of a resist for all in chemical machining depend?
NS ' (03 Marks)
b. Explain(the elements of process (i) Maskants or resist (i1) etchants in CHM. (08 Marks)
€. Explaiwith sketch progressive stages of metal removal in chemical blanking. (06 Marks)
d. Listthe applications of chemical machining. (03 Marks)
6 . Draw neat diagram of EDM (Electrical Discharge Machining). Explain its construction and
. U working. (16 Marks)
. \3} b. Explain briefly EDM process characteristics. (10 Marks)
NN
@?7 2. Explain the construction and working principle of Plasma Arc Machining (PAM) with neat
: sketch. (08 Marks)
b. List the general guideline for designing the torch. (06 Marks)
¢. What are the application of PAM and also mention advantages and limitations? (06 Marks)
8 a. With neat sketch, explain working principle of Electron Beam Machining (EBM). (08 Marks)
b. Draw neat sketch of a typical set up for Laser Beam Machining (LBM) and explain briefly.
(08 Marks)
C.  What are the advantages and limitations of LBM? (04 Marks)

* %k k % %



