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Question 1
(a) What is stress concentration? [1]
(b) Discuss any two causes of stress concentration? [2]
(c) Discuss any two methods to reduce stress concentration? [2]
Question 2 [10]

(@) The section of a steel shaft is shown in Figure 1. The shaft is machined by a turning process. The section at XX is
subjected to a constant bending moment of 500 KN-m. The shaft material has ultimate tensile strength of 500
MN/m?, yield point of 350 MN/m? and endurance limit in bending for a 7.5mm diameter specimen of 210 MN/m?2.
The notch sensitivity factor can be taken as 0.8. The theoretical stress concentration factor may be interpolated from
following tabulated values.

i 0.025 0.05 01
d
K, 2.6 2.05 1.66

Where rythe fillet radius and d is the shaft diameter. The reliability is 90%.
Determine the life of the shaft.

Figure 1
or
(b) A cantilever beam made of cold drawn steel 40C8 (S,,,=600 N/mm? and S,,,=380 N/mm?) is shown in Figure 2.
The force P acting at the free end varies from -50 to +150 N. The expected reliability is 90% and the factor of

safety is 2. The notch sensitivity factor at the fillet is 0.9. Determine the diameter ‘d” of the beam at the fillet cross
section.

Figure 2



Question 3 [3]

Pair of helical gears are to transmit 15 KW. The teeth are 20 degree stub in diametral plane and have a helix angle
of 45 degree. The pinion runs at 10000 rpm and has 80mm pitch diameter. The gear has 320 mm pitch diameter. If
the gears are made of cast steel having allowable static strength of 100 Mpa; determine a suitable module and face
width.

Question 4 [2]

(@) Explain Following (Any 2)
o  Pressure Angle

o Backlash
o Line of action

(b) Discuss the methods to avoid interference.

Refer the following figures for designing

The value of velocity factor (C,) may be taken as follows :

C, 6= -» for peripheral velocities from S m/stwo 10m /s
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- 073 . for peripheral velocities greater than 20 m / s.
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. for peripheral velocities from 10 m /st 20 m /s
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i + 0.25, for non-mertallic gears.
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T, =T/cos’a
Actual number of teeth on a helical gear, and
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Helix angle.

' 0.684
y = 0124 - 5 for 14'%" composite and full depth involute system.

= 0.154 - &le, for 20° full depth involute system.

- 0175 — 0.841

, for 207 stub system.
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Ans 3.

Since both the pinion and gear are made of the same material {ie. cast steel), therefore the
pinion is weaker. Thus the design will be based upon the pinion.
We know that the torque tragsmitted by the pinion,
Px60 15x10° x 60

= =
2r N 2w 10000
o *Tangential tooth load on the pinion,
r 1432
Dp /2 0.08/2
We know that number of teeth on the pinion,
and formative or equivalent number of teeth for the pinion,
I B/ m Bl/m 2264
L Sl el T =
cos o cos 45 (0707 m
~ Tooth form factor for the _pinian for 20° stub teeth,
0841 0.241

=0175= —"  —0.175 = 0.0037 m
T: 2264/ m

= 1432 N-m

=158 N

W

Y= 0.175 -

We know that peripheral velocity,
D Ny mx 008 x 10000

Al

yom =42 m/s
o Veloeity factor,
075 0.75
L om = ={.104 .~ vis greater than 20 m/s)
YaTs+Av 0754442 :
Since the maximum face width (&) for helical gears may be taken as 12.5 m to 20 m, where m is
the module, therefore 1t us

b=l
We know that the tangennhal tooth load (W),
158 m gy, . C)bmmy,
= (100 = 0104 125 m * wem (0175 - 0.0037 m)
=409 m2 {0175 - 0.0037 m) = T2 mi — 1.5 m’
Solving this expression by hil and trial method, we find that
m o= 2.3 say 2.5 mm Ans.
and face width, bom |25mem]2.5x25=3]25say 32 mm Ans.




Ans 4.




