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Subjeet Stress Analyrsis or the B-36 Nose Gear dI

INTR9ODUCTION

The nose landing gear of tbo ý3oxisolidated B-36 airplane ia of
t1fie semi-cantilever ratraicting, typeo. It is sv-pportod in the
airplane at three binge points! on~e at the top of the gear where
it is conneoted to the drU,(T brnco, and two at the ands of two
trwunl~on arms extanding f~ren the outor cylinicor twenty--fire Inabes
below tho first point. - 2etraction Is accomn~linhad throup~h a lover
bolted to one- of~ the trunailon arm!3 Tn an-ding nt'altion, an
inner cilinder slidInE; rithiIn the oluter cylinder, Is "fully ox-
tendeid, at which ti.'ne the ovaerll length of the goar from drag
brace to axle in about ninety Inchos. The ahock of Inneling Is

ý..absorbed by hy~drnulte fluid oontninad within the inner cylinder,
the prossure 1Ang gradualloy relieved by the escape of the fluid
through a fixed orifice (no mnetering pin). MTio axle contains
dual whunla, splinaa to 1L so ti t~o bo co-rotating.
*The loads imposed on the goorar i general i. codnewt
A110-2. In addItion, due to tlha Olil wheels, the following din-

htribution of loads to t1te. wbeeli Is 118ed: 50", - ro",, 60', - 4/
Cand 60Oý - 0O, Since also the wheo3ls are co-rots t inthe torque

fromx side load is assumed takcen by tire scrubbing. This miakes
the 6o-o comitions oritical for torque, but the result it
praotically the samae In either coaoe. For ready refer-ence, A:ll
loiadse tables will be found in the Appendix. Loads uand in tbe
analysis are assumied In general to come from~ thls source without
further references The two obvif)daly CritiCal oonditions for the
axle wer..) for qonvenieae.. numiberod Conditions I tind 1T.
Sketahes 'are- freely used throug~hout the, tinalysis to In-dle'Ato thc,
sectiorw and dlzmonaton3 c1D liriensions given int critical
sections take Into consbiderr~tinr the t-.achining nl1Thwnirn.es so~ tt~at
the 3Iznimum" section is'cht'i!nled. CrItIcal 1-mrjIna c't ssfbty are

* -,computed and incJocntq' &lt-haik#h vloare It le ovil. t tý'._t ti,
zn~rin s lr~o . ~ -re nter), the abrlovimtion for w-ple

is quite ofton u.ef, 'N'A fOllrowIng, generAl rarinrks A131~ 01i~

1.Sim~ ros t of tho !,A orial ol tl.e strut iv, n ~'lo-~ vi tk -7,a
imhelat treat value4 Of 2`05,000 '),If u~~~o tfIi eti erol"L~ 2asue ( be the casonlc It t_' 01 rwt-i~ r n.t0,2.

* where necessary.

*2. Since aft-allne Is k.-ori to ltw srall !-)1 ".41 V o A - -rw allotwance is -A(e I or t. OX04o1t *3 1 fc: - all3 excess tnarin of aafety.
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sublect Stress Analysis o.f. B-36 Xose Gear B-36

InXRODIUC TTON (CONT'n)

3. No special allowance is made for the fact that the lower
end of the inner cylinder is a bent tube. This agrees with
fendix's expo'ierioe in testing struts containing such tubes.

4. Thin tubes, D/t t 25, are checked for local instability by the
K nmedd of AfNC..-5, paragraph 1.633,

5. Bending modulus of ruptur.e valles for tube lre taken from
ANC-5, Fig. 4-20. This value for non-circular sections is
/ taken equal to 1"5 x rt, which Is felt to be conservative,

41
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_______Standard E'trvtctural S~ymbols SAX___U) ~

A--Area of cross section riY--Subscript "nrmalnui"
a--Subscript "al1'ov,~bls"1 F--Arp~ied load
b--Width of sectionis,1subsvrlpt psA.--Pounds per square Inch"1bending" Q--Static mom~ent of A cernss
br--~Subscript rbearing"' ec tior,
c--Di stance from neutral. axis to ex, R--S1Thscerr1t rstztt

treme f~ber; subscript "on~r r--adi'is
D--Diameter S--Shc-ar force
E--Modulus of elasticity in tension s--5ubscrjipt "stier"
F'--Al 'lowablu stress T--Appiled tcrsional M~imentt
f---Internal (calculated) streds torque
Fb--AllowabJle bendinr stren5, mod- t--Thiekness, subscrip~t

ulus of rupture in bending "tnýlq
PFr--godulut or rupture In tors-Iopr.i --.,p~ bearing
Q-- Mod~ulus~ of elasticity In shenr u--Subscr~nt lIutlmata
1--Moment of Inertia y-Shsrn l yield"

mý-olrame'nt of itiertia /00(1W,')--Haciius of gyrsitlon
:L-Lngth C.Gr-Cernter of gr~avity

L.P.--Lower bear' r'ng L-Xiargin of. r.lf*pty
U--Applieel moment or couple, tisually O.V.--Uutside diameter

n bendin'g moment I.iD.--~Inside dfameter

in aaylng the main landing gearl the left wheal (frori cocktnit, ionký
Ing forwardl Is corsidered. The following symbols are used fo'r loads*.

rnnu -aaej. Hsn to Grou~
V-ertical-load, positive up Dag iHad,' rositivo back

11--Side-load, positive o~t

X-rglapositive back eria lOad Positive Up
Z--Side loqd, nozitilve out

Poritive dirrotion~.- of mnnft,- re dec&rwined ~y the rigtht hnnd
rule; I.e., a jposit~ive momernt is ouie ti [t i - eolckwlset 1(oklng alonp,
the po~stitve d~rection if t,,e corres~pond.llng force vector. The 2ymbola
fo~r moments are:-

LfV--Loment Thbout. V six iF

L~b-~o~w a -nMit axi
Ux mrff uho'ut X ax 13
my - -U 0mrrnt abbu f Y Axis

Uz--Y m-rtaW.tzai
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