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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B

consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b as sub questions.

" (25 Marks)

Draw the graph between true stress and true strain. [2]
What design factors must be considered while designing a casting? [3]
What is the effect of surface finish on endurance limit? [2]
Discuss-the stress time.diagram of fluctuating stress,
What is throat thicknéss in: welding joints - ;
Whiclis strongeér amioirg parallel and'transverse fillet joint-and why?
What is the function of connecting rod in knuckle joint?
What is the effect of keyways?
What is protected type flange coupling?
What properties are required for a shaft?

...(50 Marks

200 MPa and subjected to a force of SkN acting

to the vertical, as shown in the figure 1. The factor of safety is 4.
[10]

2. A bracket made up of steel having oy

at an angle of 30
Determine the dimensions of the cross section of the bracket.

Figure 1
OR

3.a) . Derive an expression for an impact stress.

b)  What is the importance of the preferred numbers? [5+5]




4. A bar of steel has an ultimate tensile strength of 700 MPa, a yield point stress of
400 MPa and fully corrected endurance limit of 220 MPa. The bar is subjected to a
mean bending stress of 60 MPa and stress amplitude of 80 MPa. The bar is also
subjected to a mean torsional sfress and torsional stress.amplitude of 70Q-and-35MPa-—
N drety _ . . o] -

5: A shaft is subjected to a bending moment of -170 to +510 Nm, also subjected to
torsional moment of 55 Nm to 165 Nm. The shaft has an ultimate strength of 540 MPa
and yield strength of 400 MPa. Determine the required diameter of the shaft for an
indefinite life. The stress concentration factor for the keyway attached to the shaft in
bending and torsion may be taken as 1.6 and 1.3 respectively. Factor of safety may b

respectively. Dete

- 'gﬁ}(r_reqf'éﬂsm‘}.S. Tak_ef*s'z{e‘"fg‘étorl‘o.iﬁ. and stirface finish factor =0.88, Asstime 6:=0.56,
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6. A welded connection of a steel plate is as shown in Figure 2. It is subjected to an
eccentric force of 10 kN. Determine the throat dimension of the welds, if the
permissible shear stress is limited to 95 N/mm>. Assume static conditions. [10]

10 kN

-

Figure 2
OR

A:cylindrical pressure vessel with 1.5 m-inside diameter-is, subjected to internal steam .
préssure-of 1,5 MPa. It.is made fom-steel plate by -riple riveted double stiap |
/longitudifial butf joirit with equal straps: The pitch of the-rivets in‘outer row'is twice of*
the pitch of rivets in inner rows. The rivets are arranged in zigzag pattern, the efficiency
of the riveted joint should be at least 80 %. The permissible stresses for plate and rivets

in tension, shear and compression are 80, 60 and 120 MPa respectively. Assume that

the rivet in double shear is 1.875 times stronger than in single shear. Design the riveted
[10]

K. rod; strap,/ AT

" made of plain carbon steel having 6y-250 N/mm? and the factor of safet

thickness of cotter as 0.2 times the width of the strap. Design a gib and cotter joint used
[10]

for strap type big end if the connecting rod.
OR

What are the functions of flat saddle, tapered and sunk keys?
Writeihié-design procediife for the failure 6f keys.

§ m apart receives 20 kKW power at 500 rpm’

through a pulley 300 mm in diameter and mounted at an overhung of 200 mm. A

360 mm diameter pulley mounted midway between the bearings transmits the torque to
a shaft Tocated below it. Both the pulleys have vertical belt tensions and coefficient of

friction between the belt and pulley is 0.3. If the required safety margin is 3, design the
timate-and yield strength of shaft:is .

‘A traninission shaft with the bearings

1




11

/motor-shaft is SGLfnm::'dj_z;;%eter of the pump shaftis 45 ‘mm: the béaring pressure irf the:

OR

: shaft

rubber bush and allowable stress in the pins are to be limited to 0.45 N/mm? and
25 MPa respectively. [10]




