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Bending Stress
in Aircraft
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Determine the maximum value of the bending stress when the
experiences a force of 15 kN at ts end.

Use I=267 x 10°mm".
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A cross-section of a structural beam is shown,

Vertical load

How could this cross-section be redesigned to most efficiently increase its resistance to
bending?

hercase 4 (ie é)

enhences benat lng
(B) Increase d by 20% Strengtl .

(©) Rotate the cross-section by 45°

(A) Increase b by 20% I

(D) Fill in the void with the same material as the cross-section




image7.png
]

A shear force diagram for a loaded bea is shown.

force.

SF=0

‘What s the position of the maximum bending moment?
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The diagram shows a loaded 12 metre beam and the corresponding shear force diagrarm.
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Alight aircraft, mass 3200 kg, has a wing span of 15 metres. The
acroplane is maintaining horizontal fight. The wing is continuous above
the acroplane, and assuming that the distributed load created by the It is
‘uniform, draw  shear force and bending moment diagram for the wing,
Hint: The lift force must balance the weight of the plane.
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A certain manoeuvre produces the loads on the alumiaium tubing truss of
an aircraft s shown inthe diagram. What i the load in the pairs of
member AC. (There are two trusses in the aircraft) if

i member AD is removed
il member BC is removed.

Calculate the main wing reaction.
Stabiiser reaction
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A tension test on a duralumin sample showed that the proportional limit
was reached with a load of 50 kN. This load produced a 0.18 mm
extension at the proportional linit.

If the test piece has an original gauge length of 50 mm and a cross
sectional area of 160 mm?, calculate the value of Young’s Modulus for

duralumin.

Using this data, determine the maximum load that an aircraft frame
member can support if it is not to exceed 0.07 mm extension. The frame
member is 3.3 metres long and has a CSA of 400 mm?.
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Select the alternative A, B, C or D that best answers the question.
Circle the letter.

I A pitching moment is:
a  waiting for thrust for take-off
@ a twisting force trying to raise or lower the nose of a plane
¢ uneven flight due to air turbulence

d  arolling of the plane which occurs on a change of direction.

2 Therigger’s angle of incidence is:
a  the number of accidents caused by mechanical faults
b the angle of the leading edge of a wing
() the angle at which the wing is set to the fuselage
d  aratio of the span of the wing to the depth of the chord.
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3 Parasite drag is:

a

of o

common in planes with wooden frames that have been attacked
by insects

corrosion of the aluminium skin of the aircraft
increased when ice forms on the wings at high altitudes

a by-product of the production of lift and related to the angle of
attack.

4 Angle of attack is:

®

b

o

the angle of the wing relative to the airflow
used by military aircraft to meet the enemy from behind
how much the wings are swept back

constant irrespective of airspeed.
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5 Bemoulli’s principle states:

®

b

c

where the velocity of a fluid is high, the pressure is low
an increase in velocity will increase the pressure on an airfoil
pressure is distributed evenly throughout a fluid

buoyant force is equal to the weight of fluid displaced.
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6 Lift force:

a
b

c

is generated by the engine to allow an aeroplane to take off
balances the weight of the aeroplane
is a constant ratio to the drag; this is known as the I/d ratio.

@ decreases with the airspeed of the aircraft.

7 When an aeroplane stalls, the:

a
b

]
d

motor cuts out
flaps are lowered to reduce the airspeed
stall depends entirely on the angle of attack

aeroplane reaches its maximum cruising speed with no extra
power required from its engines.
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8  Asan aircraft increases its altitude:

a
b

®
d

the pressure is registered by the pitot tube
the pressure increases, and temperature decreases
the pressure decreases, and temperature decreases

true airspeed is shown on the airspeed indicator.
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9 The stress in an airframe due to pressurization of the fuselage is:
a  compressive stress
@ tensile stress
¢ shear stress

d hoop stress.
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10 Turbojet engines were developed to propel faster acroplanes because:

a
b
©
d

they were quieter than propellers;
they reduced the risk of accidents of exposed propeller blades;
propellers could not propel aeroplanes faster than 725 km/h

planes were more manoeuvrable.
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11 ASI stands for:
a  aeronautical serious injury
b accident study & investigation
¢ australian standards international
@ airspeed indicator.
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1n the diagram of an aircraft, the wing has been shown s hidden outline to
reveal the wing strut, which has uniform section along its length.

400 mm 15KN
] 5 o
. fT‘L—_‘l‘ - °
200 mm
Detail of cross-section
of wing strut

() Compare the pature of the stresses experienced by the surfaces of the
wing strut when the aircraft is stationary on the ground and when the

aircraft is in flight
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