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QpEffiON#1 (l4marks)
A) Deline the following: Engineering strain, Strain energy, Uniform deforrnation
Octahedral planes.
fi) Ihe state of stress at a point in a loaded element is specified by; o*:150 MPa, t*,

MPa and o, is unknown.
1) Calculate the stress invariants interms of o,
2) lf oire of the principal stresses equals -10 MPa, find o','
3) CarlcLrlate the other principal stresses.
4) Deterrnine the octahedral and maximum shear stresses.

#{-&\UQN#2 (l4marks)
A plate of dimensions 600x750x10 mm in x, y and z directions respectively is placed between

ir,vo rigid lirbricated walls such that the deformation is constrained in z direction. If the plate is
sutr.|r:cted to the unifbrm stresses 6{ :x'r:S$ MPa, o, :30 MPa. The plate materials has the following
propertii:s ll: 200 GPa and v:0.3, determine
i ) 
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stress in z direction.

2)'Ihe values of normal strain component €* fo.
3) 1-he change in plate dimensions.

A- I)edr-rce the relation between the mean stress and the mean strain.
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stress function for a straight rod of a constant cross section is given by (D: ay?+byt, the rod
:txis being the x axis. Determine the stresses in the rod and the external loading. Show that the
rod oross section remains plane.

WffiUAu.fr t (tt mar*s)

(8)

A thin solid disc of radius 600 mm is rotating about its axis with a uniform angular speed.
rr. li thc increase in its outer radius is not to exceed 0.2 mm, determine the maximum
itriating speed and the corresponding maximum stress. The material properties of the disc
.rre,; [:]-200 GPa, u : 0.3 and p: 7800 kg/m3.

Q
A) State briefly the assumptions of the plastic deformation analysis. (6)
B) A sleeve of thickness 20 mm is shrunk on a solid shaft of 100 mm radius. If the irtside

radius of the sleete before shrink fit is 99.98 mm. Take E:200 GPa and u: 0.3.
1) Detelmine the contact pressure due to shrink fit process.
2) Determine the change in the external radius of the sleeve assuming plane strain state (4)
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