Good afternoon,
Fixed-wing aircraft structures work under continuous four main forces which are, lift and it
pushes it up, weight it pulls it down, thrust moves it forward, and drag slows it down. There are
also five main forces that put stress on the airframe as the plane flies, turns or lands (FAA,
2021); tension which is the pulling or the stretching apart of the parts and it happens to the
bottom of the wing on the flight, compression and it squeezes the parts together and it also
happens to the top of the wing in flight, bending is also the stretch on one side and the
squeeze on the other and it’s a mix of both, and torsion is the twist of forces happening when
control surfaces moves, lastly the shear is the force that’s trying to slide layers.
Spars are also the main beams inside the aircraft. They carry heavy bending forces and curved
frames known as ribs and they hold the wing’s shape while the stringers make the outer skin
stronger. (FAA, 2021)
The strength of the airplane depends on the used material. There are three different types of
materials used on airplanes and they are aluminum, composites and wood. Aluminum is
flexible and very strong but repeated flight stress causes metal fatigue and rust. Composites
on the other hand, are strong and light but at the same time brittle and it can cause a hidden
internal damage like delamination while the outside part looks fine so you wouldn’t notice.
(FAA, 2021). Lastly, wood is light and strong along the grain but it easily gets damaged by
water, rot, or old glue.
Since these forces damage the aircraft over time slowly, the FAA requires routine checks and
examinations to keep the flights safe. First, a preflight inspection is required, which is a quick
walk around flight check and that’s when you notice visible problems such as wrinkled wings or
loose rivets. Then, there is annual and 100-hour inspection which is a deep check where
mechanics take off access panels to inspect cables, spars and pulleys. Tools like ultrasounds
are used to notice hidden cracks inside the metal. (FAA, 2021). Lastly there is a maintenance
and records check which mechanics are required to follow the Aircraft Maintenance Manual
(AMM) to properly rig the control cables. They are also required to write all maintenance work in
the logbook and submit the FAA Form 337 for any alterations.
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