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Design of Machine Members - |
(MECH)

Note: 1. Question paper consists: Part-A and Part-B.

2

2. In Part - A, answer all questions which carries 20 marks.
3. In Part - B, answer any one question from each unit.
Each question carries 10 marks and may have a, b as sub questions.

PART- A

Max. Marks: 70

(10*2 Marks = 20 Marks)

Define a tolerance and fit its types.
What is factor of safety?

What are the different factors affecting fatigue strength?

Draw the S-N Curve.

Compare the strength of the Transverse and Parallel fillet welds.
Draw the schematic diagram of a zig-zag riveted joint.

Specify the types of keys.

What is the function of Gib?

List out the types of stresses are induced in shafts.

List different types of couplings.

PART- B

(10*5 Marks = 50 Marks)

a) Enumerate the factors to be considered in selecting the materials

b)

for the design of a machine element

The principal stresses induced at a critical point consists of a tensile
stress 01 = 200 MPa and o2 = 100 MPa compressive and o3 = 0 MPa.
Determine the maximum shear stress and factor of safety if the
material has yield strength of 500 MPa

OR

The stresses induced at a critical point in a machine component
made of steel 45C8 with yield strength of 500 MPa are: ox = 100
MPa, oy = 40 MPa and Tty = 80 MPa. Calculate the factor of safety by
(a) the maximum normal stress theory, (b) the maximum shear
stress theory and (c) the Distortion energy theory.

Take E = 210 GPa, Poisson’s ratio = 0.25
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4 a) Whatare the different methods to reduce stress concentration? 4M CO2 BL1

b) A 40 mm diameter shaft is made of steel 50C4 with ultimate 6M  CO2 BL3
strength of 660 MPa has a machined surface. The expected
reliability is 99%. The theoretical stress concentration factor for the
shape of the shaft is 1.6 and notch sensitivity factor is 0.9.
Determine the endurance limit of the shaft

OR

5 A leaf spring in an automobile is subjected to cyclical stresses. 10M CO2 BL
The average stress = 150 MPa, variable stress = 50 MPa, Ultimate
stress = 630 MPa, Yield point stress = 350 MPa and endurance
limit = 150 MPa. Estimate under what factor of safety the spring is
working, by Goodman and Soderberg formulae. Take Kr=1.65

6 a) Abracket,asshown in Fig, carriesa load of 40 kN. Calculate the size ~ 5M  CO3 BL3
of weld, if the allowable shear stress is not to exceed 80 MPa.

P 40 kN
—bi 150 iH——400—H—>

: ? i
200

i
}
{
l |

All dimensions in mm.
b) Two plates of 6 mm thickness are to be joined by a double riveted 5M CO03 BL3
zig - zag lap joint. Design the joint, if the allowable strengths of mild
steel are 100 MPa in tension, 70 MPa in shear and 130 MPain
crushing. Find the efficiency of the joint. Sketch the joint.

OR

7 A bracket for supporting the traveling crane is shown in Figure.The 10M CO3  BL3
bracket is fixed to the steel column by means of four identical bolts,
two at A and two at B. The bolts are made of steel 40C8 and the
factor of safety is 5. Determine the major diameter of the bolts on
the basis of maximum shear stress theory. Discuss the nature of
stresses induced in the bolts.

S5kN
250
75{ A
Figure 1
75{
c
8 Design a sleeve and cotter joint to resist a tensile load of 40 kN. The 10M  CO4 BL6

material of the rod and sleeve is Fe 490 and material of the cotter is
Fe 330. Allowable crushing stress is 1.4 times allowable tensile
stress. Allowable shearing stress is 0.8 times allowable tensile
stress for all three components. Tensile stress for muff = 490 MPa,

cotter = 330 MPa
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OR

Design a knuckle joint to transmit 150 kN. The design stresses may
be taken as75 MPa in tension, 60 MPa in shear and 150 MPa in
compression.

Design a muff coupling for joining shafts transmitting 8 kW at 400
rpm. The shaft and the key are made of steel with 45 MPa and 80
MPa allowable stresses in shear and crushing, respectively. The
material of the sleeve is Cl, with allowable shear stress 10 MPa.

OR

A countershaft in a gear box supports two spur gears, as shown in
figure 1. Pitch-circle diameters of gears A and B are 150 mm and
250 mm, respectively. Both gears have 20° pressure angle involute
teeth. The tangential load on smaller gear is 400 N. Determine the
shaft diameter. The shaft is made of 30 C8, with yield strength of
400 MPa and an ultimate strength 500 MPa. Take factors Kb and Kt
as 1.5 and 2.0, respectively.

Input gear Output gear
B
A
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