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(2) Attempt all questions.

(3) Figures to the right indicate full marks.
(4) Don’t use programmable calculators

(5) Notations used have a usual meaning.

1  Answer the following :
(a) Attempt any five :

(1) Explain in brief design morphology.

@11) Define stress concentration.

@) Explain shortly the auto-cad commands
Offsetting, chamfering

@v) Differentiate briefly bearing and crushing

(v) Write down four characteristics of surface
roughness
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failure

(vi) Define clearance and write down its types.

(vii) Explain briefly Auto-cad 3D commands
Union, Subtract

(viii) Maximum shear stress theory of failure -
briefly.

(b) Answer the following :
(1) Explain residual stresses.
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Explain
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@) A mild steel bracket as shown in figure 1 is

subjected to a pull of 6000 N acting at 45° to the

horizontal axis. the bracket has a rectangular
section whose depth is twice the thickness. Find
the cross-sectional dimensions of the bracket, if
the permissible stress in the material of the
bracket is limited to 650 MPa.
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All dimensions in mm

Fig.1

Attempt the following :

Design a cotter joint to support a load varying from 20 kN
in tension to 30 kN in compression. The following allowable
stresses may be used for the material of the joint used.

Tensile stress = compressive stress = 50 MPa; shear
stress = 35 MPa and crushing stress = 90 MPa.
OR

The pull in the tie rod of an iron roof truss is 50 kN. Design
a suitable adjustable screwed joint. The permissible stresses
are 75 MPa in tension, 37.5 MPa in shear and 90 MPa
in crushing.

Answer any two :

(@) Design a right-angled bell-crank lever of elliptical
section to compress a spring by 10 mm. The spring
stiffness is 500 N/mm. Effort arm is 500 mm and the
other arm is 200 mm. Determine the diameter of the
pin. Use the following data.

(a) Material of pin is mild steel with T = 40 MPa,
6,= 60 MPa with allowable shear and direct

stresses.
(b) Material of bell crank lever, is medium-carbon
steel with 6_ = 80 MPa,

(c) Safe bearing pressure on bush = 10 N/mm?2.
(1) Design a double riveted butt joint with two cover
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plates for the longitudinal seam of a boiler shell 1.5 m in
diameter subjected to a steam pressure of 0.95 N/mm?2.
Assume joint efficiency as 75% allowable tensile stress in
the plate 90 MPa; compressive stress 140 MPa; and
shear stress in the rivet 56 MPa.

@) A plate is connected to a structural member by means
of two fillet welds of 100 mm length each. If the
allowable stress in the welds 1s 80 MPa, determine the
leg dimension. Load P = 6 kN (see figure 2).
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4  Attempt any four of the following : 20

(a) Explain self locking and overhauling of the screw.

(b) Explain the design of shaft based on rigidity.

(© “Square key is stronger against crushing than
rectangular key" justify the statement.

(d) Explain with neat sketch different types of levers.

(¢ How does the lead angle influence the efficiency of
power screw ?

@ Explain coupling and their purpose and only classify
the coupling.

5 Attempt any two : 30

(a) Fig shows a shaft carrying a pulley centrally between
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the bearings. The weight of pulley is 300N, and belt
tension are 2000N and 800N on tight and slackside
respectively. The dia of pulley is 400 mm. The shaft

is made of 30C8 steel with 6, = 500 MPa, G, =400
MPa E = 2.1 x 10> MPa FOS = 1.5.
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Find the shaft dia on basis of strength and torsional
rigidity if ¢ = 0.7°, Take G = 80000 MPa.
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Fig.3

(b) A power screw having double start square threads of
25 mm nominal dia and 5 mm pitch is acted upon
by an axial load of 10 kN. The outer and inner dia
of screw collar are 50 mm and 20 mm respectively

=02 u = 015 The screw rotates at 12 rpm.

Assuming uniform wear condition at collar and allowable
thread bearing pressure of 5.77 N/mm?2. Find :

(1) Torque required to rotate the screw
(1) Stresses in the screw and
@) The height of nut

(¢) Design a protective type of C.I. flange coupling to
transmit 25 kW at 500 rpm. The shaft is made of plain
carbon steel 45C8 with allowable shear stress of 50
MPa. The max. torque is 30% higher than mean torque.

The bolts are made of 45 C8 (Gyt= 380 MPa) Take FOS
= 3, Design the coupling completely).
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