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
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. A grooved shaft shown in

Fifth Semester B.E. Degree Exammatw‘f ‘July/August 2022
Design of Machine Ele yments -1

hrs. Max. Marks: 80

Draw the stress- strain diagram for a ductile material and show salient points. (08 Marks)

b. A circular rod of 60mm dlameter is subjected to bendmg 16ad and Tensile load as shown in

«««««««

Fig Q1(b). Determine the nature and magnitude of stress at the critical points.
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Fig Q1(b) (08 Marks)
4 OR
Explain the following Theories of failure. "
i) Maximum normal stre; ‘theory i) Maximum shear stress theory : (08 Marks)

A material has a maximum yield strength in tension and compress1on of oy, = 100MPa,
Compute the factor of safety for the followmg theories of faﬂure using following stress.

1) Maximum Norrnal Stress Theory i) Max1mum shear stress Theory

Stress : i) 6, =70Mpa ;0= 70MPa :03=0

o, =0MPa ;o0,= MPa ;o3 = -701\4 ) (08 Marks)
g Module-2
Derive an expression for ir “act stress due to an‘axial load. (08 Marks)
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1g Q3(b) if totransmit SkW at 120rpm. Determine the diameter
"of the shaft at the groove it is made“of C15 steel. Take factor of safety as 2 and
= 235.4MPa. ., %
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Fig Q3(b) (08 Marks)
OR
What is stress concentration and how it can be reduced. (08 Marks)

b. Deﬁne endurance limit. State and explain the factors for modifying it. (08 Marks)
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Module-3

Prove that square key is equally strong in shear and compr (08 Marks)
Design a knuckle joint to connect two mild steel rods' subjected to an axial pull of 100kN.
The allowable stress for rods and pin are 100MPa, 130MPa and 60MPa in Tension crushing
and shear respectively. The bending of the pin is prevented by selection of proper fit.
) (08 Marks)

OR
A horizontal piece of commercial shaﬁlng 1s supported by two bearmg 1.5m apart. A keyed
20° involutes and 175mm in dlameter 1s located 400mm to the left of the right bearing and is
driven by a gear directly behind it. A 600mm diameter pulley is keyed to the shaft 600mm to
the right of the left bearlng and drives a pulley with a honzontal belt directly behind it.
The tension ratio of the belt'is 3 to 1, with the slack side on Top. The drive transmits 45k W
at 330rp. Take Ky = K¢.=1.5. Calculate the necessary diameter of the shaft and angular
deflections in degrees Use allowable shear stress. 4OMPa and G = 8 x 10°N/mm’. (16 Marks)

w’i,

Module-4
Sketch and explam dlfferent types of Riveted joints. (08 Marks)

A bracket is supported by means of 4 rivets of same size as shown in Fig Q7(b). Determine
the d1ameter ofrivet if the max1mum shear stress is 140N/ mm?®.

.....

F lg Q7(b) (08 Marks)

OR
Two plates are Jomed by means of fillet welds as shown in Fig Q8(a). The leg dimension of

the weld is 10mm and the perrmsslble shear stress at the throat cross-section is 75N/mm?.
Determine the length of each weld

(08 Marks)
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b. A 16mm thick plate is welded to a vertical support by two ﬁllet welds as shown m Flg
Q38(b). Determine size of weld, if the permissible shear
75MPa.

Q0okN
Flg Q8(b) v —
o " Ml—eﬁ,@gs&
9 a. Sketch and explain forms of screw threads. (08 Marks)

b. The structural connection shown in Fig Q9(b) is subjected to an eccentric load ‘P’ of 10kN
with an _eccentricity of 500mm. Determine size of bolt by taking FOS as 2.5 and
oy = 400MPa.

Fig!ﬁQ9(b) (08 Marks)
' ) " ’F‘\"szig,‘; 9 OR
10 a. Sketchand explam forms of threaded profile used for power transmission. (08 Marks)
b. Derive an expression for torque required to raise a load in power screws. (08 Marks)
% % %k ok %
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