Aerospace Structures

AFM 341
Spring 2018

TN TERNATT oORAL

2006 Raad Businass
www.flightglobal.com

FIG. 1.1. General Dynamics F-16 (Courtesy U.S. Air Force).
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Launch

~lapping Flight
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Warren Photographic

Falcon
+242 mph d|ve
+Faster than man until 1923




Bat
-Preceded man in flight
by about 50 million years
-Doppler FM Chirp and CF
echolocation |
-Membrane wing
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Bird Anatomy
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Human Flight

Wright Flyer 1903
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Junkers J1 (1915)

Blechesel = Tin Donkey
+Metal Cantilever Wings
+2 decades advanced

Corrugation- -t
Closeup of internal wing structure show-
ing attachment details of spar truss, rib
truss, and corrugafions.
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Cessna 170 W




Boeing KC-135 Cutaway Drawing Key
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Composite Aircraft
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Apache Helico

pter Blade

_Westland Helicopter Blade

+ 45" carbon

fibrefepoxy \

Titanium
erosion shield

e

/

+ 45" carbon 'Nomex ™" Woven Foam-filled

re/ (epoxy)
fibre/epoxy o

glassfepoxy  core of spar

Electrical
heater mat

Tube for
balance weights

Unidirectional
glass-carbon/epoxy
hybrid

Fig. 12.4 Schematic section through a typical composite construction for a heli-
copter rotor blade. (Courtesy of Westland Helicopters.)



Saturn V + Apollo = 6.5x 10° Ibs
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Lunar Module

-Ascent: 4700 Ibs dry
10000 Ibf gross

-Descent: 23000 Ibs

The lunar |
m_adule :

_ The wwo efements of the lunar module—the ascent and descent stages—are shown above
! separated for clarity. Scale is provided by the astrongut. standing beside the ladder, and: dressed

in the full spacesuit which )5 **de rigeur” for any expedition outside the spocecroft or’ on
the Moon. The descent stage provides a founch piatform for the ascent stage. At lift-off.
the upper-stage engine exhausts through the central tunnel in the lower stoge



Orion Capsule
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