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CHAPTER 9


PERFORMANCE OBJECTIVE 415


AIRFRAME STRUCTURES


SECTION 1


AIRCRAFT COMPONENTS

1.

The airframe is the structure of the aircraft without engines or other power producing components.  To allow for easier construction, assembly, dismantling and maintenance the airframe is made up of several separate parts.
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Figure 9‑1ADVANCE \R 18.0Aircraft Components

FUSELAGE
2.

The fuselage is the body of the aircraft to which other parts, such as mainplanes (Wings), the tail unit and landing gear, are attached.  The fuselage contains the pilot's cockpit, or crew flight deck, passengers and/or freight. In military aircraft, provision may be made for various types of armament.

MAINPLANES (WINGS)
3.

The fuselage is fitted with wings on the left and right. The primary purpose of the mainplanes is to support the aircraft in flight by providing most of the lift. The following components are attached to the wings:


a.
Ailerons.ADVANCE \R 18.0They control the banking (rolling) of the plane from left to right. They are moved by operating the control column from side to side.
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Figure 9‑2ADVANCE \R 18.0Aileron Control


b.
Flaps.ADVANCE \R 18.0They are surfaces attached to the rear of the mainplane. They are closer to the fuselage than the ailerons. The flaps provide increased lift and decreased speed. They are moved by operating a lever or hand‑wheel in the cockpit and may be electric, hydraulic or manual.

EMPENNAGE (TAIL UNIT)
4.

The tail unit reduces the pitching movement in flight. Pitching is the up and down movement of the nose and tail. The empennage consists of the following components:


a.
Fin.ADVANCE \R 18.0The fin is the vertical part of the tail. The fin provides stability in much the same way that a rudder on a boat keeps the boat going in the desired direction.


b.
Rudder.ADVANCE \R 18.0The rudder is a control surface used in controlling yaw. Yaw is the side to side movement of the aircraft. If you were to pass a long pin straight down through a model airplane and move the airplane around the pin, the movement would be yaw. The rudder is hinged to the fin and is operated by the rudder bar or pedals in the cockpit.
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Figure 9‑3ADVANCE \R 18.0Rudder Control
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Figure 9‑4ADVANCE \R 18.0Tail Unit Assembly
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Figure 9‑5ADVANCE \R 18.0Elevator Control


c.
Tailplane (Horizontal Stabilizer).ADVANCE \R 18.0The tailplane is the horizontal surface of the tail unit. The tailplane is shaped like an aerofoil.


d.
Elevators.ADVANCE \R 18.0The elevators are movable surfaces that make the aircraft climb or descend. They are attached to the tailplane and are moved by operating the pilot's control column forward and backward.

LANDING‑GEAR
5.

The landing‑gear supports the aircraft when it is on the ground and absorbs the shock of landing. All aircraft have main landing‑gear under the main part of the fuselage or wings. The third wheel is usually under the nose of the aircraft. Such an arrangement is called tricycle gear. Sometimes the third wheel is under the tail; this is often called a tail​dragger. Some landing‑gear are stationary while others are retractable.

NACELLE
6.

The nacelle is the structure that contains the engine. It is stream​lined and may contribute to the cooling of the engine. The nacelle may also house the landing‑gear and other aircraft systems components.


SECTION 2


AIRCRAFT CONSTRUCTION
7.

Aircraft construction has come a long way since the early days. Aircraft used to be built of wood and covered with fabric. Today, research has developed numerous alloys (mixtures of metals) from which aircraft are constructed. Strength and weight are the two most important factors in aircraft construction materials. A lightweight material that is also strong is best suited to aircraft construction.

8.

The construction of fuselages is generally classified into one of three types. Each of these types is illustrated in Figures 9‑6 to 9‑8.

TRUSS CONSTRUCTION
9.

The truss design is an assembly of members (supports) forming a rigid framework. This method of construction is used mostly on older fabric‑covered aircraft.
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Figure 9‑6ADVANCE \R 18.0Truss Construction

MONOCOQUE CONSTRUCTION
10.

The monocoque design involves the construction of a metal shell without internal framework. The reinforcements are vertical rings, station frames or bulkheads. This type of design is also called stressed‑skin construction.
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Figure 9‑7ADVANCE \R 18.0Monocoque Construction
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Figure 9‑8ADVANCE \R 18.0Semi‑Monocoque Construction

SEMI‑MONOCOQUE CONSTRUCTION
11.

The semi‑monocoque construction consists of a framework of vertical and longitudinal members (supports). These components are covered with a structural skin that carries most of the stresses placed on an aircraft while in flight. The longitudinal members are called stringers.


SECTION 3


AIRMANSHIP

GENERAL
12.

Airmanship is skill in the handling and operating of airplanes on the ground and in the air. Airmanship is largely a matter of safety.

13.

Airplane cleanliness is a part of airmanship. Dirt disguises defects, which makes them harder to detect: Dirt also creates friction, which decreases aircraft performance. Clean windows are an important factor when considering visibility and safety.

14.

When an aircraft is taken for a flight, its pilot does a pre‑flight check. This check or inspection ensures that the aircraft is airworthy and has no damage. Before take‑off a run‑up is performed. The run‑up checks the engine, instruments and controls.

15.

Complete maintenance records are maintained on every aircraft. These records document all maintenance, adjustments and alterations, as well as any problems encountered and all additions of fuel and oil.

PRIVATE 

CHECK YOURSELF
1.

Define each of the flight controls from the descriptions that follow:


a.
Makes the aircraft's nose move to the left or to the right.


b.
Makes the nose of the aircraft move up and down.


c.
Makes the aircraft roll to the right or left.

2.

What is the component that covers the engines to help in cooling and streamlining called?

3.

Describe the location of the landing‑gear in a tail‑dragger.

4.

The control column in the cockpit controls what two surfaces?

5.

Material with what characteristics is best suited to aircraft construction?

6.

In one word, why is airmanship important?
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