Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering Sem. - V - Examination — June- 2011
Subject code: 352002

Subject Name: Machine Design
Date:20/06/2011 Time: 02:30 pm — 05:00 pm
Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. English version is Authentic.

Q.1 (@) Define the term “Machine Design” and list the different methods of 07
machine design and explain any one.
(b) Define preferred numbers and give its five advantages. 07

Q.2 (a) A single riveted double cover butt joint is used to connect two 10 07
mm mild steel plates. It used rivets of 20 mm dia. and pitch of 60
mm. The values of stress are [o;] =100 N/ mm?, [t] =80 N/mm” and
[6¢] =160 N/mm”. Find efficiency of joints.

(b) Two rods connected by a knuckle joint sustain a maximum load of 07
15 KN. Design rod diameter and knuckle pin diameter. Design
stresses for all parts are o, = 80 N/mmz, T =68 N/mmz, Obr = 35 N/
mm’.

OR

(b) Explain the following designations of material stating their use 07
(1) 40 Ni2 Cr 1 Mo 28 (ii) 40 C 8 (iii) 55 Si2 Mn (iv) CS 55
(v) 10C 8 S11(vi) X20Cr 18 Ni2 (vi) 14 Mn 1S 14.

Q.3 (a) In a helical spring the mean diameter of the coil is 40 mm and the 07
wire diameter is 5 mm. It is used for load of 600 N .The spring
having 7 active coils and ends are closed and ground (Assume
Inactive Nos. of coils=2). Assume the modulus of rigidity =8 x 10"
N/mm” and calculate following (i) Stress induced in wire (ii)
Deflection.

(b) A right angled Bell crank lever is to be designed to raise a vertical 07
load 10 KN at the shorter arm end. The arms length are 75 cm and
50 cm. The permissible stresses in shear and tension for the pin and
lever material are 60 MN/mm” and 80 MN/mm® respectively and
bearing pressure on pin is to be limited to 8 MN/mm?.Calculate the
dimension of pin at fulcrum. Assume L/d=1.25.
OR

Q.3 (a) A semi-elliptical leaf spring has a span of 1 meter. There are two extra full 07
length leaves and eight graduated leaves including a master leaf. The
spring material is 55 Si2Mn90 steel having yield point stress of 1500 Mpa.
If E = 2.07 x 10’ Mpa and central load is 30 KN. Find: (1) Width and
thickness of leaves if b/h = 10 (2) Deflection of spring. Take factor of
safety = 2.
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A flange coupling is to transmit 75 KW power at 100 R.P.M. Calculate
diameter of shaft, pitch circle diameter of bolts and number of bolts for
this coupling. Assume allowable shear stress for the shaft as 65 N/mm®
and allowable shear stress for bolts as 30 N/mm’.

List the five elements which are subject to eccentric loading Also
sketch it and state its applications.
The frame of a “C” clamp has rectangular cross section of 60 mm x
20 mm. A maximum clamping load of 20 KN is acting as a distance 60
mm from the inner edge of the frame. Find the maximum and minimum
stresses induced in the frame section.

OR
For a cylinder outside diameter 150 mm and thickness 15 mm and
internal pressure is 5 N/mm?. Find (i) Longitudinal stress and hops
stress.
The cover of a hydraulic cylinder is jointed by means of 4 chromium
steel bolts. The internal diameter of cylinder is 60 mm and the fluid
pressure is 6 Mpa. Find the suitable size of bolts if the safe working
stress is limited to 15 N/ mm? state the metric size of bolt.

(1) Explain various causes of bearing failure.

(i1) Sketch an anti friction bearing and label its different elements.
(1) State the application of pressure vessel.

(i1) Explain different forms of threads with neat sketches.

OR
(i) Differentiate between shaft & axle.
(i1) Differentiate between journal bearing and anti friction bearing.
(1) List the machine elements subject to torsion.
(i1) List the main characteristics of bearing.
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(1) 40 Ni2 Cr 1 Mo 28 (ii) 40 C 8 (iii) 55 Si2 Mn (iv) CS 55
(v) 10 C 8 S11 (vi) X 20 Cr 18 Ni 2 (vi) 14 Mn 1 S 14.
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