Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

Time: 3 hrs.
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Note:1. Answer FI VE full questions, choos

With flow diagram, explain the phas ‘of design. T (05 Marks)
List and explain the factors ¢t b% considered for selq%leﬁ”fof material for a machine
component. £ (05 Marks)

A point in a structural member is subjected to plane stress as shown in Fig. Q1 (c).
Determine the followmg ;
() Normal and' ‘tangential stress on a planein
(i)  Principal stresses and directions. i
(iii) Maxxmum shear stress. 3

ined at 45°.

y 4

(10 Marks)

What is stress concentratlon'? Explain with.neat sketches any three methods to reduce stress
concentration in. machme elements. 05 Marks)
A round shaﬁwmade of Grey Cast I

(05 Marks)

stresses. (10 Marks)

Fig. Q2 (¢)
{ Module-2
Explain with sketches, the different types of varying stresses. (05 Marks)

b. Derive Soderberg equation for designing members subjected to fatigue loading. (05 Marks)

1 of3

My




4

6

7

C.

a.

b.

C.

a.

a.

17”MES54
A steel cantilever beam is 200 mm long. It is subjected to an axial load varies from 150 N
(compression) to 450 N (tension) and a transverse load at its. free and which varies from
80 N (up) to 120 N (down). The Cantilever beam is oficin ular cross section having a
diameter of 2 d for the first 50 mm and diameter ‘d’ for theyremaining length. Determine its
diameter using the following data. Use Soderberg equ
Factor of safety =2 ; Yield stress = 330 MPa; En ura e limit = 300 MPa
Stress concentration factor = 1.44 for bending,
1.64 for axial lo
load correction factor = 0.7 for axial loading
1 for bending
Size correction factor = 0.85;  Notchésensitivity = 0.9
Surface correction factor = 0.9 )

(10 Marks)

S
Derive an expression for i 1mpac

(05 Marks)
Design a rod of solid mrcular ¢ross section of 1engl;h“’200 mm (placed vertical) to sustain an
axial compressive load '0f 1000 N, that falls on-it from a height of 10 mm. The material

selected has a deswn str%ss of 80 N/mm? and Young~s modulus = 2.1x 10°N/mm’.
(05 Marks)
of a steel wire rope having cross sectional area

600 mm, carries a pulley of 400 mm dia meter havmg weight 400°N, mounted in middle of
the shaft. Shaft receives 40 kW at 600 rpm by a flat belt drive. Power from motor shaft is
transmitted through another pulley of drameter 600 mm wei ghmg 600 N overhanging the
right hand bearifig-by 200 mm. The&bel%%wes on pulleys. ﬁé right angles to each other.
Take ratios o%e “tensions as 3, de% ine the dlameter ofthe shaft. Use ASME code for

shaft design. T Mﬁis 3 i (20 Marks)
y s "

Vo

(10 Marks)

p Module-4
Design a triple riveted longitudinal double strap butt joint with unequal strap for a boiler.
The inside diameter of the longest course of the drum is 1.3 m. The joint is to be designed

for a steam pressure of 2.4 N/mm®. The working stresses to be used are &, =77 MPa for

plate material: «,m nsion, t=62 MPa for rivet material in shear, o, =120 MPa for rivet
material in compressmn Assume joint efficiency as 81%. (10 Marks)
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b. Determine the size of rivets required for the bracket shown in Flg Q7 (b} I ake permissible

shear stress for the rivet material as 100 MPa.

e F

The following Fig. Q8 (a) shows, cennectlons of eccentrically loaded welded joint. The
allowable shear stress in the fillet. weld using MS bar electrodes can be taken as 80 N/mm’,
find the thickness of the plate. > (10 Marks)

F1g Q8 (a)

(10 Marks)

« ‘3 ng the initial tens1on requlred in each bolt is 40 kN, determme
M@ (10 Marks)

,4N mm pitch. If th length of the lever is 300 mm; the maximum force that can be applied at

the end of the lege’i*”ls 250 N. De rmine the force with which the job is held between the
friction at the thread is 0.14, angle of thread 20 =29°.

(10 Marks)

” OR
Explain self locking and oyerhauling. Derive an expression for torque required to lift the
load on square threade: SCrew. (10 Marks)

A single threaded power screw of 25 mm diameter with a pitch of 5 mm, a vertical load on

the screw reacheés’a maximum load of 500 N. The co-efficients of friction are 0.05 for the

collar and 0. 08: “’“the screw. The frictional diameter of the collar is 30 mm. Find the torque

required to rlse “and lower the load. Also find the efficiency of the power screw. (10 Marks)
k %k sk %k
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