Structures Overview

AE 440 Aircraft
Fall 2008



Responsibilities

A Determine V-n relationships and construct
a V-n diagram.

A Establish and maintain load paths.
A Determine materials of construction.

A Determine landing gear configurationd to
configuration.



Presentation Outline

A V-n diagram
I Purpose and example
A Load Paths

A Landing gear
I Common types and loads encountered

A Materials

I Typical materials used and properties to
consider



Primary Structural Loads
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Aircraft Loads

Table 14.1 Aircraft loads

Airloads

—Maneuver

—Gust

—Control deflection
—Component interaction
—Buffet

—Hailstones (3/4 in.)

Inertia loads
—Acceleration
—Rotation
—Dynamic
—Vibration
—Flutter

Landing

—Vertical load factor
—Spin-up
—Spring-back
—Crabbed

—One wheel
—Arrested

—Braking

Takeoff
—Catapult
—Aborted

Taxi
—Bumps
—Turning

Other
—Towing
—Jacking
—Pressurization
—Bird strike
—Actuation
—Crash

—Fuel pressure

Powerplant
—Thrust
—Torque
—Gyroscopic
—Vibration
—Duct pressure
—Hammershock
—Prop/blade loss
—Seizure




LOAD FACTOR, n

Sample V-n Diagram
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Limit Load Factors

Table 142 Typical limit load factors

Npositive JT]'@li’-'-:
General aviation—normal 25t0338 —1t0 -13
General aviation—utility 44 -18
(General aviation—aerobatic 6 -3
Homebuilt 5 —3
Transport 3to: —1to0 -2
Strategic bomber 3 |
Tactical bomber 4 =
Fighter 6.3 to -3 to -6




Load Paths

A How loads are transferred from one
structural member to another

A Wing skind torsion and shear stress

A Wing ribsd maintain shape and rigidity,
transfer loads from skin to spars

A Wing sparsd bending moments
A Fuselaged bulkheads, framers, stringers



Sample Internal Structural
Configuration



