
 

Load Sources

Aerodynamic inertia loads

Manoevers and gusts
Emergencylanding ineatias

Cabin pressurisationloads
fatigueloading

Landing loads
high loading fatigue loading

Engine loads
thrust weight torqueandgyroscopic effects

Thermally induced loads
differential thermal expansion

Impact crash loads

Types of Load

Tension tie barsand cables effective carriers
onestrandfracture equalfailure

main issues for tension loadedstructures are fracture fatigue

Compression thinwalledtube or 2ndNot maximised forgweinamountofmaterial

critical due to buckling depends on Ix and E
fatigie less of concern as cracks don't propagate undercompression

shear carriedby tensile compressive members at 450
Panels also good at carryingshear by resistingshape change

Bending I beam effective to resist bending due to AIoc



Bending with shear

Torsion twisting moment carried effectivelyby shearforcesaround
closed structure a boxItube with continuousskin is best

alternatively crossedbracemembers

Typesof Airframe Construction

Frame with nonstructuralcovering
all toads carried byframe structureskinassumednot to carryanyload except air pressureisused forearlyaircraft with lowloads

Monocoque
singleskinwithnosupporting frame
all loadscarriedbyskin
poorfor largesizedueto buckling
Stressedskin

f
Stinger stiffening element

Ribs divideskinintosmall
Frame panelstoresistbuckling

load dividedbetween skin stringers

Shear Resistantstructures

Panelscarryshearwithoutbuckling
Stiffnessdividepannels up to avoidbuckling

TensionFieldStructures

compressioncarriedbystiffness
Is Diagonal tension carriedby panels



Functions of Structural Members
smooth divideupskin tensile
aero tensileloads
surface compressiveskin stringers

j
t compressiveloads

shearloads sealed bending 1addstiffness
enclosure stiffness toskin to resist

buckhrig

Maintaincross supportstoungis
section shape Frames Ribs againstbuckhrig

fuselage unrig
l divideskininto

distributediscrete panels toreduce
loads into restof

Shearbuckling

structure


