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TERMINOLOGIA
& COMPONENTES ESTRUTURAIS



Principais Manobras da Aeronave
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‘X

67 pitch (pitching) arfar (arfagem), cabrar
68 lateral axis eixo lateral

69 yaw (yawing) guinar (guinada)

70 vertical axis eixo vertical

71 roll (rolling) rolamento

72 longitudinal axis eixo longitudinal




18 - Two-seater plane for racing and aerobatics

19 [cabin cabine
20 |antenna antena
21 | vertical stabilizer, vertical fin, tail fin |estabilizador vertical, empenagem vertical
22 |rudder leme direcional
23 |tailplane, horizontal stabilizer estabilizador horizontal, empenagem horizontal
24 |elevator profundor
25 | trim tab, trimming tab tab de trimagem
26 | fuselage, body fuselagem
27 |wing asa
28 |aileron aileron
29 [landing flap flapes de aterrissagem
30 |trim tab tab de trimagem
31 |navigation light lanterna de navegacao
32 |landing light farol de aterrissagem
33 [main undercarriage unit trem de pouso principal
main landing gear unit
34 | nose wheel trem de pouso secundario de nariz
35 |engine motor
36 |propeller hélice







Componentes Estruturais do Aviéo

32 |propeller, airscrew hélice

33 |spinner

34 |flat four engine motor de quatro cilindros

35 | cockpit cockpit

36 |pilot’s seat assento do piloto

37 |co-pilot’s seat assento do co-piloto

38 | passenger seats assento dos passageiros

39 |hood, canopy, cockpit hood, cockpit canopy

40 |steerable nose wheel roda dianteira de direcao

41 |main undercarriage unit, main landing gear trem de pouso principal
unit

42 |step

43 |wing asa

44 |right navigation light (right position light)

45 |spar longarina

46 |rib nervura

47 |stringer, longitudinal reinforcing member reforcador

48 |fuel tank tangue de combustivel

49 |landing light farol de aterrissagem

50 |left navigation light (left position light)

51 |electrostatic conductor

52 |aileron aileron

53 |landing flap flape de aterrissagem

54 |fuselage (body) fuselagem

55 | frame (former) caverna

56 |chord

57 |stringer, longitudinal reinforcing member reforcador

58 |vertical tail, vertical stabilizer and rudder calda (vertical)

59 |vertical stabilizer, vertical fin, tail fin empenagem vertical, estabilizador vertical

60 |rudder leme de direcdo

61 |horizontal tail calda (horizontal)

62 |tailplane, horizontal stabilizer estabilizador horizontal, empenagem

horiz.

63 |elevator profundor

64 |warning light, anticollision light

65 |dipole antenna

66 |long-wire antenna, long conductor antenna




37 - Sistema de Flapes

38 extensible slat stat

39 spoiler spoiler

40 double-slotted Fowler flap flape

41 outer aileron (low-speed aileron) aileron externo
42 inner spoiler (landing flap, lift dump) spoiler interno

43 inner aileron (low-speed aileron) aileron interno
44 brake flap (air brake) flape de frenagem




29 - Elementos Estruturais da Asa de Planador
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30 main spar, a box spar longarina principal
31 connector fitting junta de conexao
32 anchor rib nervura de fixacao
33 diagonal spar longarina diagonal
34 leading edge bordo de ataque
35 main rib nervura principal
36 nose rib (false rib) falsa longarina do bordo de atague
37 trailing edge bordo de fuga

38 brake flap (spoiler) spoiler

39 torsional clamp

40 covering (skin) revespimento

41 aileron aileron

42 wing tip ponta de asa




COMPONENTES ESTRUTURAIS



(a)

(b)

(c)

Fig. 5.16 'Thin wall tubes with stiffeners. Fig. 5.19 Completed box structure.









Fig.5.2(a) Conventional stressed skin construction — de Havilland Canada Dash
7. (Courtesy ol The de Havilland Aircraft of Canada Ltd.)
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Aft section

Fuselage
afterbody

Aft pressure
bulkhead

wing center section

Klealson

Flight station

Forward pressure bulkhead
Stringer

Seat track

Floor beam
support post

Passenger compartment floo
support beam assembly

Cargo compartment floor
support beam assembly

Fig. 11.1.1  Typical semi-monocoque stiffened shell — L-1011.

(Courtesy of Lockheed Aeronautical Systems Co.)






'Flanged hole contributes
to lightness and stiffness

Fig. 9.3 (a) Typical constructional details (Courtesy of The de Havilland Aircraft
of Canada Ltd); (b) Boeing 747 (Courtesy of The Bocing Commercial Airplane
Company); (c) BAe 146 (Courtesy of British Acrospace).

Fig. 9.2 Typical sheet-metal construction.



Skin Frame -

Fail-safe strap

Stringer cutout —

~ Stringer clip

Local chord
reinforcing

Bead

Stringer
Basic frame
Section A-A Formed chord

reinforcing
angle

Body skin

'— Stringer clip

(b)

Top hat reduxed
stringers

Qpen 'Z stringers riveted

(c) Skin lap joint Common rolled
section frame

Separate notched
shear angle

Fig. 9.3 Cont.



Typical section showing
sub-stringer riveted to
stringers 13-22 between
ribs 25.00 and 39.47 port
and starboard

Section at'A’
Note: Stringers 34 to 37,
40 and 41 are reinforced

as in section 'A' forward
of rear spar

Note: All stringer braci _
made from L.72 x 20 S\

4 @ 1 Detail at rear of sub-rib
assemblies

Fig. 9.1 Examples of detail design, BAe 748. (Courtesy of British Acrospace.)




ig. 5.2(b) Conventional stressed skin construction — British Acrospace 146. (Courtesy
Iritish Aerospace.)
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Skin

B o

Spar

Fig. 8.3.2 Multi-spar skin bending material.

Skin Upper cover
Spar cap
o \
(C RWingbow \\
Slat “\ \ \\\L C>‘
Front spar \ Rear spar Flap
d Lower cover

Fig. 8.3.1 Three spar wing — all bending materials Fig. 8.3.3  Typical wing torque box enclosed area.
concentrated at the spar caps.
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Fig. 3.5.6  Critical conditions for wing box structure.



Closed section compression
stringers (bonded)

Top skin

= (taper machined)
B’ Qne piece rear spar
' (integrally machined)

Detail A Typical section at rib/skin/
stringer joint

Integral
crack
retarder

One piece front ;
spar Non load carrying

access door

One piece rib e, G -

(integrally '<=.,“\">._;‘ . Open section

machined) ’\ stringers
Bottom skin b
(taper machined)

Fig. 9.9 Machined structural details. (Courtesy of British Aerospace.)



Trailing
Exterior Landing oqqe
plate gear
doubler

Flap vane
Spoiler
Inboard aileron
Outboard flap
Flap vane
1board aileron
\\_ ~
“"

Trailing edge flap

Wing tip
hine Aol Flap vane
Spailer
A eR R R e S Flap
OO S
(@) Typical transport wing (b) Typical fighter wing

Fig. 8.1.1 Typical transport and fighter wing.
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Fig. 9.10 Constructional details with machined components. (Courtesy of British
Aerospace.)



Fig. 9.11 Machined and bonded
Division, Cambridge.)

structure. (

Courtesy of Ciba-Geigy, Bonded Structures



Fig. 9.12(b)
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Fin ti
el Access door

Interspar structural

Leading edge access doors.

Rudder

Hinged shroud doors

Leading edge auxiliary spar Rudder flight tab

Front spar

Center spar Rear spar

VFront spar  Elevator
l Hinged shroud doors

Dorsal fin

Stabilizer

pivot point  Elevator flight tab =

\ L ] 0 Stabilizer trim screw jack Dynamic
D ﬂ D D ! balance
3 D D D ’ ‘ boom
fotvs | Vertical stabilizer-to-fuselage
I artach fittings
(a) Convair 880 .
(Courtesy of General Dynamics Corp. — Convair.)
Vertical
stabilizer g Rudder tips
tip
Antsnna\ e N
Vertical stabilizer PRI Fygcer
removable leading
edge
Leading edge Lower rudder
splice strap
Pylon
Upper vertical
stabilizer
Access panels
Lower vertical
stabilizer and
leading edge Engine nacelle
Nose cowl
Detachable elevator
Inboard
elevator Actuator  Quthogrg
P access

elevator

Diverter

leading
edge
Diverter
access
Constant : panel Movable fairing
center section R bl
Fixed fairing Actuator |°::‘i:;' : Horizontal
attach edge stabilizer Elevator
point tip tip
(b) DC-10

(Courtesy of Douglas Aircraft Co.)

Fig. 10.1.2  Structural arrangement of transport tails.



ESTRUTURAS AERONAUTICAS &
MATERIAIS
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Lower Skin (2324}
and Stringers
{2224}

Upper Skins and
Stringers (7150)

Keel Beam

Chords
(7150}
Spar Webs
(2324)
Also Various
Selected Forged
Fittings
COURTESY : BOEING
E,mmoclsman
AN _ el
o % o @ Alloy designations
i 222472324 and 7150
Magnes.em r
% 2014 ® Similarity to conventional alloys (2024
and 7075)
L 3 . 5 2 ¢ Narrower composition ranges
Caopper e
L * Modified milling procedures
1079
Convoar O T & |mproved strength
i Y S — 7178 222412324 ... .. ......... 51t08%
7aTs 1 7150 ... ... 111013%
AR S —~— @ Equivalent fatigue, toughness, and
corrosion resistance
097
7076
B s S
2mnc._ e



‘ ) Composite Applications Example
Malerial Application Main Landing Gear Door
{Keviar/Graphite Compasite)

Graphite/Epoxy | Inboard Aileron
Gutboard Aileron
nboard and Cutboard Spoilers | 1 |
Rudder
Elevator

Hybrid Fixed Pangls-Wing T.E. Door Uplock
{Kevlar/Graphile)| Cowls-Thrust Reverser, inlet and Fan
Fairing-T.E. Flap Linkage

Cove Panais-inbd T.E. Flap

Wing/Bedy Fairing

Landing Gear Doors-Bedy

Fixed T.E. Pansis, Tip-Empannags

Seal Plates-Stabifizer

Hybrid (Fiber- Nose Landing Gear Doors (Graphite Weight Omiy)

Glass/Graphite i

— P Door Outside Mokl Line / - / —Keel Beam -‘
Carga Liner v j |
Oulboard Stowage Bins & Cenier Stowage ;s k i

Supparts Rear View r—-Main Landing Gesr

Emergency Escape System * \° Door Open (Rely
Lavs, Closets, & Panitons g/ﬁr nd l.me
Fairings-Engine Pylon Up it
Outboard Flag-LE. aad T.E. L Fiat Tires and Oleo
inboard Flap-Debris Prolaction b

Fairing-Thrus! Reverser

COURTESY : BOEING

; 3 ions: i 67-200

Fiberglass Usage
COURTESY : BPEING

® Durable

* lightweight

® Sonic and buffet resistant

* Easily repairable

& Corfosion resistant

Fixed Leading Edge
Upper Panals

i 3 : i 7167-200



Stabilizer tips
Qutboard flat
T.E.wedge

Spoilers

Kevlar/graphite

Rudders {4:_:1 Fiberglass

Kevlar

Fixed T.E. panels
Fixed T.E. panels

Inboard
aileron

Dry bay webs
Strut fairings

Elevators

< Cowl components
Seal plates Ry
Floor panels
Wing to body fairing

.T.E.ﬂap

linkage fairing

Outboard
ailerons
2 R
-:r) Lower e Main landing adome
access panels gear doors
Nose landin
Fixed upper L.E. skin panels Sanr ooy 9
(a) Boeing B767
:f,gpt';” sy b Wing fixed leading edge
; access panels (top and bottom)
Elevator leading edge
andtip
THEN Floor panels Radome

Finleading edge, and struts (post)

trailing edge and tip

ADF antenna

& ano
N Ry nnnon
vol}tﬂ‘.“ n

Tailplane/
fuselage
fairing

Cadenn |0
snpananRNRNEEINED

Glide antenna cover

Aft wing fillets
Inner flap deflector

Fin/fuselage fairing
Pylon rear fairing

Pylon/wing fillet fairing

Flap tab fairings
Tail bumper

Landing gear bay top panel,
landing gear door items and fairing

(h) Airbus A30/A310

Fig. 14.1.3  Composite materials applications on commercial airplanes.



Carbon fibre

Wing tip fences
T

Aramid fibre
Ailerons

Glass fibre

Glass and carbon
3 fibre hybrid

Fixed leading edge /Orgter flap
upper and i
lower panels

Belly fairing skins

Main and centre
landing gear doors
Pylon fairings

Nose landing gear doors and nacelles cowlings

Not shown: carbon fibre passenger floor panels and struts

Fig. 10.3  Application of composite materials to the A340.

Flap track fairings

~\\ Main

fairing door

Vertical
stabiliser

Horizontal
stabiliser __
outer boxes

Apron

Overwing panel

Trailing edge upper and lower
panels and shroud box

Spoilers

2

\

landing gear leg



SectionB-8
Inboard aileron section

Fibreglass laminate

% ¢ - | Section A — A | - ((T—\_—_F?Hm

Rear Landing Flap section Section C - C

spar gear Variable camber flap and outboard aileron
beam

Fig. 2.14(c) ‘lypical use of sandwich structure. (Courtesy of the Boeing Commercial Airplane Company.}
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