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Abstract 

A wing produces lift as a result of unequal pressures on its 
top and bottom surfaces. This creates a shear force and a 
bending moment, both of which are at their highest values 
at the point where the wing meets the fuselage. The structure 
at this point needs to be very strong, to resist the loads and 
moments, but also quite stiff, to reduce wing bending. The 
wing will be quite thick at this point, to give the maximum 
stiffness with minimum weight. An advantage of wing-
mounted engines is that their weight is close to the area in 
which the lift is produced. This reduces the total fuselage 
weight, reducing the shear force and bending moment at the 
wing root. A correct position of the fuel-load also results in 
a smaller moment at the wing root. Fuel load close to the 
tips reduces this moment. Therefore the order in which the 
tanks are emptied is from the root to the tip. The tail plane, 
rudder and ailerons also create lift, causing a torsion in the 
fuselage. Since the fuselage is cylindrical, it can withstand 
torsion very effectively. Also the landing gear can generate 
side loads causing torsion of the fuselage. But the main force 

caused by the landing gear is an upward shock during 
landing. For this, shock absorbers are present, absorbing the 
landing energy and thus reducing the force done on the 
structure. The extra work generated during a hard landing 
results in a very large increase in the force on the structure. 
This is why the absorbers are designed with a safety margin 
by taking into account a vertical speed 1.25 times higher 
than the maximum vertical speed during landing.  

Flaps are fitted at the trailing edges. Light aircraft 
usually have simple flaps, or none at all. Larger aircraft have 
the more complex split flap or Fowler flap. Most large 
transport aircraft have double-slotted Fowler flaps. Leading-
edge flaps, called slats, may be added to increase lift even 
further. Flaps and slats increase both lift and drag, both 
being advantageous for landings. Spoilers are fitted to the 
top surface of the wing. When operated, which is usually at 
touchdown, spoilers increase drag and reduce lift. 

The main idea of the paper is to improve linkage 
mechanism of flaps control system for simple stable process. 
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