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GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - V « EXAMINATION — SUMMER 2016

Subject Code: 2351902 Date: 11-05-2016
Subject Name: DESIGN OF MACHINE ELEMENTS

Time:2:30pm to 5:00pm Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. Each question carry equal marks (14 marks)

Q.1 (a) 1] Describe in brief the types of failure of Machine Element with the help of
figures.
2] Explain ‘stress concentration’.
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(b) 1] How the derived series are obtained?
2] In a machine tool, 8 different speeds are required. If the minimum and
maximum speeds are 50 rpm and 710 rpm respectively, determine the 8
standard speeds.
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Q.2 {a) With neat sketches explain the various failures of parts of a cotter joint.
us. 2w Aol Heesll el el usiRell sleR wlBeell elollell 3BER
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(b) A cotter joint is subjected to a maximum load of 50 KN. The joint parts are
made of 20C8 for which the safe stresses are 60 MPa in tension, 40 MPa in
shear and 100 MPa in crushing. Determine the following.

1] Spigot diameter 2] Spigot collar diameter 3] Spigot collar thickness of the
joint.
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(b) A triple riveted double cover plates chain type butt joint is to be designed for
joining two plates of 10 mm thickness. Calculate the 1] rivet diameter 2] pitch
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3] efficiency of the joint. Take safe stresses 100 MPa in tension, 80 MPa in
shear and 155 MPa in crushing.
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Two rods under maximum load of 60 KN are connected by knuckle joint.
Determine the rod diameter, pin diameter and thickness of single eye end if
the safe stresses 85 MPa in tension, 55 MPa in shear and 65 MPa in crushing
respectively.
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Design a rocker arm having an including angle of 140° between the arms.
Maximum load of 3KN is acting at the valve end of the lever. The length of
the valve end and the cam end are 150 mm and 200 mm respectively.

For pin L/d =1.2, for lever h=2.5b.

Determine

1] Dimension of lever cross section

2] Diameter of fulcrum pin.

Assume safe stresses 70 MPa in tension, 40MPa in shear and bearing pressure
8 MPa.
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OR
A semi elliptical spring has 12 total leaves. First two leaves are of full length
and rests are graduated leaves. The spring span is 1100 mm and the width of
the middle band clip is 90 mm. Maximum load on the spring is 6 KN. The
permissible bending stress for the spring is 300 MPa. If the ratio of total
thickness of the spring to the width of leaves is 1.5:1, determine the thickness
and the number of the leaves. Also find the maximum deflection of the spring
E = 2.1x10° N/mm”.
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A solid shaft is subjected to a bending moment of 3.46 kN.m and torque of
11.5 KN.m. The shaft material has ultimate tensile stress of 690 MPa and
ultimate shear stress of 516 MPa. Determine the required shaft diameter for
the factor of safety of six.
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With neat sketches, explain various types of keys and state the applications of
each one .Also explain the failure of the rectangular sunk key with neat
sketches.
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Design a closed coil helical spring working for the load range of 2250 N to
2750 N. The deflection for the given load range is 6mm. Assume safe shear
stress is 420 MPa, spring index is five and modulus of rigidity is 84 KN/mm
for the spring material.
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OR
Define eccentric loading and show the various machine elements subjected to
eccentric loading with neat sketches. Also mention the different stresses
induced due to eccentric loading
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A flange coupling transmits 15 kW power at 200 rpm. Maximum torque is
25% higher than full load toque. Determine the diameter of shaft, number of
bolts and bolt diameter. Take allowable shear stress for the shaft and bolt
material are 40MPa and 30MPa respectively and crushing stress for the bolt is
60 MPa.
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Explain Lame’s theory for the design of thick cylinder. State the assumption
made in the design of thick cylinder.
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A hydraulic testing machine has capacity of 1000KN. The piston diameter is
250 mm and maximum permissible stress for the cylinder is 100MPa.
Determine the thickness of the cylinder.
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OR
1] Define bearing and give its classification.
2] State the advantages and limitation of Anti friction bearing.
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1] Differentiates between journal bearing and antifriction bearing.
2] Explain various cause of bearing failure,
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