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wnich may influance tho ripid body motioun, the flexitle rasponse,
and the stnte of stress in structural eloments.

£ the atruct
the load-deflection sonse)
the loading proceas to fail

ure ia osuentially non-linear (zay in
, since we are interested in carrying
lure. This nen-liinearity arises froz

11} Taking materials into the non-lincar rangs.
{2} Foilure of the highly-redundant structure can be expected te

taxe place by the failure of some slement(s), with a redis-
tritution of load, failure of soma other clement(s], stc.

it

¢. Finally, because we are intent on groducing failure, the possai-
Billty that the structure will comrletelr fail in some area,
gileviating loads on more esseatial aecuions whils not wracking
e airclane, must be ta}:er into account. 4An example weuld be
:mlr'*e at zome wing staticn falrly far out along the spar, resul-
ing in loss of wing from that staticn tc the tip, but still allow-
ing the airecraft to limp to the target.

~

Considerations which Argus Against a Kighly-Precise Detsrmination of
Testruction Znvelopes

o astablish a realistic frame of reference, the following

a. Cur iazrgets are gnomy aircraft. Witk the apparently limited in-
formation now available to our intelligence agencies, very little
of the detmiled structural information we would like to have seens
to be “ort‘*cc"xhg Tne TU-4 may be a lone exception*, tut it does
srecently seen to be the rrime thraat,

,,"
-
et
Ay
3
1

mems to we a strong likelihoed that the TU-4 alrfrase is a "rivet-

n e early version of the B-22 which fa.. n*o Ruscian

g #4111, Intelligence agoncies ocupht te bte asked this question -
s has not boer dome. The varicus peopla the author has talked
n
1

ot @
3

-

split about 56-5C baetween, "I think so,® and ”I don'tt know",
Lime detween R-29 capiure and Ti-4 unveiling (2-2 ;ears) may de
, tut *hiz all ought Yo be invesiigalnd.
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b, Tho uses foreseon by the author for the destruction ztudims all i{mply
that ther will be Inputs to probabilistic sztuwdies, for which tis
weomatry of the actual destruction envelope will e aprroxinated by

]

come gimpler gecmetric shape, liko a cylinder, sphere, or stack of

Rl
CRN L PR Y
.

i ly, notice sho ‘s
tisuile projects*, now under developrient, apparently intend to employ atomic
leact as one warhead optieon. I appears to the author that ihe
total usefulness of the destructien studies is greatest tefore the decision to
undertake o development program has baen reached; and decliines as the missiie
2nd the warhoad go through develorment, 08T, tactical deplosment, and opera-
~rleyment. This obasarvation, if generally acceptesd, may uide us in

culd ba teokon that tlree major air defense guided
r

*

\

3 {
: X N -

wfrhn nimed at more precice (and more relisble) results.

PARE]

LA A

b, Rigid bodr rotion of aireraft in piteh and vertical translaticex
nge in ground speed assumed zerc),

Siin o entlrols nao the folliowing limitalions:
2. Differences between unsteady values of C and stesady values of Cp
arse not accounted for, They use ithe S8X steady velue of dSp . *
x.
t. The aerodynanic loads, a3 a funclion of X, represent e linearized ap-

~d
Lo b
rroxdnation Yo the actual variation,

fnlosed, Hike-B, snd Demers,
%  Tho haro-Zlasilc and Structures Research Laborabtory of ¥IT, under ihe
3 < ispiingtoff and Professor H, 5. Sisvar,

neos July, 1949 under AP Contracht Xe. AF33{038)-

roct 1z nonitored by the Aircralt Lad, WADC
written WADC Tech Roport S3-244, Vols I

U aNw RN A A ﬁﬂ &JUJU
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Unstemiy intaraction bet;

Effect on sercdynanlce forces of the shock wava awseping the

not incliuded.

waeen wing and teil are noY taken into account.
T

Acceleration of the aircraft in a direction parallel to the direc-

tion of fiight. in an inertizl

'

7

£

alan,

Superpositicen of guet and

~

Superpesiticon of gust and

raference, i8 assumed zero. This
might be stated, the ground spaed remaing co'stant, but not the air-
speed. This asﬂumption ia beliaves sound for desiructiocn studies

affects is not done.

overpreasure effects is not done.

Non-linear response of the stiructure, which is outside the range of

interast for the ascapo

.. P

Prediction of failure in
~ .

of vanpe of intarast for

e sgaumptions implied by
wotion for the adrcraft
eguaticn
iinear Integro
medes consid
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1npiification, )

2 above, b
£ expesed to tb

s are sufficiently involved (i.e., & system of § + 2 sizml-
n o-differentinl equations, where j is tho mmber of
dered) that solution recuires the use of a cozputer like

ter iz to lock for additional simplificaticon which can be omde
ing simplifications are first exanined and then adopted.

The pitching degrea of
+tionsz of motion,
Asrcelastie affacts sre n
tic offo2cte into the aero
22 o rgs

we in

. The study examines
ected, Slnae thoce tﬂ

rroblem, i not examined.

he MIT group wrltes the ecua-
be material velocity. These

48 restrained in vitch for the determination of mede
ecuencies of the wing.

is digcarded in the zimplified equa-~

+i d. (The authora zepnrate aercelas-
et ¢ loads which sct on the ®rthe *ode
ult of flexidble motion in 21l other modes, which ithey cal

£"; and the serodymamlic loads which act on the ®rihe mcde a8
of flaxibie mcticsn in the "rth® pode, which theyr call "amp-
orditions under which each can be

7 couple the oguations a2f mction and thus
1tate simultonsaous so*uticn, naglecting tDsw produces a guhbatsn-
4

¢ simplifications lesd %o equations vwhich 2an bs smoltad by use of &

[PENTald
a
2

L
ok
f’)
+4
»

However, the aoln tion is far {ro= sispir and entalls s
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Semi~Graphical Approximation to Simplified hnalysis

Trhe rwusibiliity of a semi-graphical approximation to the sizplified
spalvsis apparently arose from noting that in the si: clif‘_A aguaticna,
expressionz eccurred which wera the product of s function of the di-
= lens airceraft mass paracster E (see fooinote) and he dimenslion~
iegs Lime variable ao, and an expressicn which is the rasult obteined
sharp edged gust zoluticn (that 1s, the aerodynanicslly guas!
rigid statlonary aircrafi solution). The approach was then to
r this function of K and 55 as an "alleviation factor?” to be sp-

3
by

I
]

IS
» o

e 8
0
1

T
>
U
Ny y
I
[

£ !
x’d .

o]
te]
e
g
Q

0
& ]
0

snsia

rlie=d tc the load given by the charp 2dged gust expression. !Lhe alle-
riation factor F is presented graphically as a farction of 8o for paro-
metris valiues of 1,

The above termination of the peak value of the applisd loed pernit

an expressicn to be writien for the forcing functicn. Ths rasponse of
the fiexible structure remains to be determined. Volc, III and VII of
4ADC Report 52-244 outline the method of calculation azsnable to use of
e dssk calculater.

Somparison ¢f Three Methods
On nages 286 to 292 of WADC TR 52-244, Vol. III, comparison is =ale be-
“ween the peneral method, thn simplified wetho,, and ths semi-grarphical
approximation to the simplified method. The maximum spread in peak velues
of vertical ncceleration at the CG is about 3%. The maximum spread in
nepx waluas of wing displacezent is about 11%. Solutions compared are
for the T-22 aircraft,
A‘I:\Z ~ ] ] L Ed
= TR Z: whare = zir density
¥, i
o .

0O
i
3

rean geomeitric chord

‘£ aere in velocity cf mir
T relative to lif.ing gurfaca

a ¢of natsrial
valoclity positive phsée aec.
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{2) Zome parts of the long-range projoct :may be capable of teing
trastad by o single advanced investigator, on a consultint
tasia, Prefesacr M, V. Barton of tne Univerzity of Texas i3
rown to ba intarosted the provism.

W 108f- TALIG

rresent the only rigorous analysis of the effocts on an sircraft
dun 1o an atomic bomb burst is resiricted to the sacape
gacaxd
S 3 3 — T 3 -
witn “he bonb tursi i +he plane of aymetrr. This anziysis
io net presentls azdequate tc treat tho desiruction problem,  In erder
fo axtend this analvsis fo the destructien protien, in the plane of
swmetry, eartain important differences muct be 4aken Into account.

N

‘1) Fon-linear response of the alircralt struciure. suculd be intro-
duced first. For this first rafinemert, it seems permissible
to uge either rigid body applied loads, or applied loads inciud-
aero—elastic coptrituticns for a linearly-responding siruc-

Pt - . oL s PR . , - s o .
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STALL-OVERSHOOT® ~ A difference in sirfoil MWM
e the tims rate of change of sangle of sttask,

Ief: Goldstein, Vol, II, p A72
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