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(a) Sketch and explain stress-strain diagram for steel indicating all salient cot -
. : 05
points and zones on it. [0l

(b) Derive an expression for volumetric strain of a rectangular block subjected co1 L2
to axial load. [05]
Two vertical rods one of steel and the other of copper are each rigidly fixed at
? the top and 500mm apart. Diameters and lengths of each rod are 20mm and 4m 1ol
respectively. A cross bar fixed to the rods at the lower ends carries a load of
5kN, such that the cross bar remains horizontal even after loading. Find the col .
stress in each rod and the position of the load on the bar. Take Es = 2x10°
N/mm? and Ec = 1x10° N/mm?.
A bar of 800mm length is attached rigidly at A and B as shown in Fig. 1. Forces
of 30 kN and 60 kN act as shown on the bar. If E=200 MPa, determine the [10]
reactions at the two ends. If the bar diameter is 25 mm, find the stresses and

change in length of each portion.
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Figure 1
4 Rails are laid such that there is no stress in them at 24°C. If the rails are 12.6 m
long and maximum temperature expected is [10]
i) Estimate the minimum gap between two rails to be left so that temperature
stresses do not develop.
ii) Calculate the thermal stresses developed in the rails if CO1 L3
a) No expansion joint is provided.
b) Ifa2 mm gap is provided for expansion.

iii) If the stress developed is 20 MN/m?, what is the gap left between the rails?



Coefficient of linear expansion,a. = 12 x 10°/°C and Young's modulus E =
200GPa.

With usual notations derive torsion equation. Also state the assumptions in pure
torsion theory.

A hollow shaft of diameter ratio 3/8 is to transmit 375 kW at 100 rpm. The
maximum torque being 20 % greater than the mean; the shear stress is not to
exceed 60 N/mm? and the twist in a length of 4 m is not to exceed 2 degrees.

Calculate its external and internal diameters. Take G = 8 x 10* N/mm?.

A solid steel shaft has to transmit 75 kW at 200 rpm. Taking allowable shear
stress as 70 N/mm?, find the suitable diameter of the shaft, if the maximum
torque transmitted in each revolution exceeds the mean by 30%. Also find the
outer diameter of a hollow shaft to replace the solid shaft if the diameter ratio is
0.7.
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