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Description
Learning Outcome 1: Investigate complex loading systems
Learning Outcome 2: {Deflection of beams (‘standard cases’)
{‘Stresses in pressure vessels’

For Attention of Students:

Answer ALL questions.

The mark allocation is as indicated — total 50 marks.
A ‘formula sheet’ is provided for reference.

Assume ‘g’ = 9.81 m/s*.

and 1bar = 10° N/m? (P,)
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Mutually perpendicular stresses of 80 N/mm” (tensile) and 50 N/mm? (compressive) act at a
point in a material. Calculate the magnitude and sense of the strains in the directions of the
stresses, given that Poisson’s ratio (v) is 0.25 and the Modulus of Elasticity (E) is

200 kKN/mm?.
(8 marks)

A 100 mm cube is subjected to a compressive force of 200 kN across one pair of opposite
faces, a compressive force of 300 kNN across a second pair of opposite faces, with no force
applied across the third palr of faces Calculate the change in volume of the cube.

(Assume ‘E’ =200 kKN/mm® and v’ = 0.25)
(10 marks)

A 3 mlong. cantﬂever carries a uniformly distributed load of 20 kKN/m. What upward ‘prop’
force mustbe apphed at the free' end to restrict the deflection at this point to 1. 5 mm?

Assume ‘EI%= 70 4 103 KNm?.
(10 marks)

An air receiver takes the form of a thin walled cylinder with a diameter of 0.8 m and length
of 1.5 m, with a steel plate thickness of 12 mm. If the longitudinal and circumferential joint
efficiencies are 80% and 30% respectively, and the maximum allowable stress is 80 N/mm?,
what is the corresponding maximum allowable air pressure?

(Assume ‘E’ =210 GN/m* and ‘v’ = 0.27)
(10 marks)

A hydraulic cylinder has an internal diameter of 80 mm and a wall thickness of 20 mm,
and is to withstand a maximum internal pressure of 120 bar. Determine the
circumferential (hoop stress) at the inner diameter of the cylinder

(12 marks)
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