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Briefly explain about plane strain and plane stress.
(4 marks)

The 60° strain rosette is mounted on the aircraft A380 vertical stabilizer as shown
in I'gure QIL(b). Due to the loadings during flight test, the rcadings from the

gauges give & 60(10%), & 13510 %) and & 264(10 ®). Detetinine.
(O The average notinal strain.

(i) The w plane prneipal sttats and the ditections in which they act. Sketch
the delormed element (or principal sttains.

(ili)  The maximum and minitmum in-plane shear strains.

(iv)  The ptincipal stresses at that point.

(16 marks)
(1) State the two disadvantages of the Integration Method in solving
complex beam deflection problems
(i1) Define the elastic curve
(6 marks)

The wing spar of Pilatus PC-12 is subjected to a triangular distributed loading
as shown in Figure Q2(b). Determine:

(i) Reactions at the supports and sketch the Free Body Diagram of the spar.
(i1) The equations of the elastic curve for 0 <x <L/2 (in terms of EI).
(ili)  The slope at A and the maximum deflection (in terms of EI).

(14 marks)

Explain buckling of column phenomenon and state the assumption made in

applylug Eulet’s formula o delennlue ctitical load.
(4 marks)

Define the column and critical load
(4 marks)

The crane is used to hoist a 500 kg Sabrewing cargo drone as shown in Figure
Q3(c). Determine:

(i) Axial force in rod AB, Fap and sketch the force equilibrium at point A.
(ii) The required minimum diameter of the solid L2-steel (E =200 GPa, oy

=703 MPa) rod AB (to the nearest mm) so that it will not buckle. Use F.S
= 2 against buckling.
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Q4 (a

(b

Q5 (a)

(b)

Q6 (a)
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(L)

(12 marks)

Briefly explain the strain energy.
(6 marks)

A half wing spar of ATR 47? aircraft can be modeled as cantilever beam subjeeted
to a linear distributed load shown in Figure Q4(b). If the beam is made of A36
steel (L =200 GPa, [ =992 (106) tun®), detetmine the bending strain energy in
the beam

(14 marks)

Discuss the characteristics of thick cylinders. Explain the main difference
between thick and thin cylinders.
(4 marks)

Figure QS(b) shows a cross section of flap/slat compound tube used in Airbus
330 actuator system. It is formed by shrinking a tube of 250 mm internal diameter
and 25 mm wall thickness onto another tube ol 250 mm extlernal diameter and 25
mun wall thickuess. Both ubes are made of the saine matetial. The stress set up
at the junction owing to shrinkage is 10 MPa 'The compound tube 1s then
subjected to an internal pressure of 80 MPa. Determine the final stress setup
across the section.

(16 marks)

Explain about the following failure modes; yielding, fracture, and buckling.
(6 marks)

State two elastic failure theories.
(2 marks)

The state of plane stiess shown occuts at a critical poiut of Cessna 172 landing
gear is shown in Figure Q6(c) where oy = 85 MPa, o, = -45 MPa 7,,= 25
MPa. As a result of several tensile Lests, it has been found that the tensile yield
strength is oy =250 MPa for the grade of steel used. Determine:

(1) Principle stresses and maximum shear stress.

(1) The [actor ol salety with respect to vield, using the maximum shearing
stress theory and the maximum distortion energy theory

(12 marks)

- END OF QUESTION -
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Figure QI(b)
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9 kN/m

| 6m
Figure Q4(b)
45 MPa
—* 85 MPa
.% 25 Mba
Figure Q6(c)
Figure Q35(b)
TERBUKA
5 CONFIDENTIAL




