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A report is given on the feasibility of conducting static tests on a portion of the fuselage of the B-36B
and C bomber to prove the structural integrity of the aircraft for large bombs and the VDT engine
installation. The truss tubes, the side shear panels, and the lower longerons have been considered
individually in order to determine the portion of the bomb bay region that would be most representative
and thereby prove the structural integrity of the entire region. A general plan for the testing and test
set up has been developed and is discussd. Data from the B-36A bomber static test program will be
used wherever possible as substantiation of the B-S6B and C structures.

Copies of this report obtainable from Central Air Documents Office; Attn: MCIDXD
Structures (7) Structural members - Testing (90859.45)1
Testing (4) Fuselages - Structural tests (42759); Structural elements -
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hae n•us"t of th~is• reiort is to study the feasibiilit
o' cr.n..cting . t-'t this fn!ci"lty on r) ortilon of the
1uas].ijo of t 13->r and C Airi>'r.-ne to Trove the sttructural
lntevgrity of the -,1rcraft for larse bombs and the 71DT engine
ins ta lla tion.

A surveyr o tOVe structural di , 2erences between the fuse-

nge2: of the - .o-- !irnr.ares and the -93f43B or C Airplanes re-
veals that they are identicral ,oxcept for the bomb bay recion
($S':, . 4.0 to 10). It therefore follows thrt the fuselage
forward of' ita. 4.0 and aft of Sta. 10 will have been tested
adequately in th3 -6h test- nrog-ram sine.c the loadings in
these regions are o'isentlall.v the same for all three airpla-nes.

The c7reatest donartitre in the bot.b bay region consists
of the lower longeron w,,hich for the B-ý,T6 and C Airplnnes is
el.astically su.,ortcd .t Stas. 6 and 8 when the swinging door
track is open in flight prior to dropping bombs. The only
satisfactory moans of testin.g this Iongeron as a beam column
with elastic supports .Is to test ,an entire section of fuselage.
liowevor, it is believed that this need only be done on the for-
ward or aft Iportion of the bomb bay region. The feasibility
of this idea is determined in Part T of this rerort and the
re'ults are shown on >ge3 // p . The general ialn of test-

lnfg and test set uip are shown and discussed in Paý, rt TI. Parts
iand TI will 1-e worked out for the B- Airplane and the

nneral. effects of the 3--)6C loads as they effet the test r&ro
drisceussed on Page /-5
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As sawiing thint Ut is hI;;'uh1y 6:U s I ph]e to t:_ 5t eaT~i C-e-
hoeof theo bo-Rb bayv region, (C it thor forwarVM.d orI af t or v.Inr

the Sollo"Inrg inv-stigaItion Is modeo tc CI~tVXT2 t:o''hohht
world be most rep-rseýntative and lc']b nrove toe stritctu*ral
to we g,,rity of the entire region. To rsake this inv:aStlg:atton
threeD itemýns are to be considered. Themr are the truss tubeO~s,
the side cbOear -iane lsand the loweor lorigerons, themselvtes.

Truss, Tubes

The truiss tube s1705 (bas~ed on 245T81) are shown for left
and right hand sides, forwvard anid aft in Fig. 1 . oun(1)
of' table 1lists all of the different sizes of tubes shjowin
in this fivure !-rd Coltumns 3a-nd 4 idenitIfies all of' the members
either forward or aft v-here e-ach siz-e 1, uised. The next two
coliumns (~&6) list the m~ost critical M~rand Slam loadint- for
each size both forward and aft. An inspeetion of this dlata
rnnkp~s it possible to 1 1st in Column 7 in which portion (forward
or aft) the most, critical load inp occurs. This makes It possible
to see Immediately if one, or the, other portion Is tested what
tube sizes will not be covered. Fow.ever, the resu~lts- of this
tabla are influepnced by whi~ch tubes wilhave been substantialted
in theo '1-'6,` test prog-ram. Therefore, TaiblIe 2 is show.n to
introduce, this -factor and is believed to he self explanaýtory.
C.olumn 5 or tlr.is table surimar4 zes. w-,h-ic~h tubes of' the untested
end will remain without sublstantiation depeind Lng upo,-n %-h1imh en

istete.Tt mialo be seen- 'that a test of eithe!r portion alone
leaives sorie tubes without static test coverager-. However, further
c ommn i -ts on these( untces ted tubes are shovin In Tallp e3 . r ol!o
thuc_- conmsecntts, 2',nd all of the danta- jirecent-d so0 f:11, f't t~ij U lu]
;Ap1ruars thaet the most saitisfaictory t( st v.,11 be. obtaine.d -1n th~e
trius a, tubes it' the forward port-i or i.-s to-.;tl110



ANAI Y -- 'li, 

I

I 'ALI oftsoli-Juled VuIlet Aircrua ta Ecipoluitiji, 41

ILV. FW II ) HYV 
(i , 4 , N W 01011 LOII X % Al

III/~ 1!j1 l l IiX ,

Az)

CIji

4 X, P ,3//

08.

L 
'Il

sX05



-'1 ',,t--'.''~ .~ 7 qul
QN-UDATED VULTEF AIRCRAFT CORPORATION ', /0 t',T/f% ,

S' .... ,_~- ' & 2

/, g2/ 1'1 
S-~

I 'I

- - -f -' -. - - - - - - -



(-F I EXILL vjl!F AýH RAE[ f CR'F7IVý!~ ION-

-151

5 -, 4A.l'- T .. A7A>>, ý6 1/& ~ K tz-
/-j,, A r', t / t A6j,5 72:,z / lG:4 :4c C

-/4/0 drt 6' A 1 x-I -

'I t~tt.~ itt -- I -__

Slac 14 -i' 7 .. f, -_
/9,1 47 _//e- t--

fx,?4 r -/S o

4x/4& b~r i9 77 9

4/0•1 1,,7 _4C7T -6-c

tj~~~t~~Ft JZZC o



AlI) ~~, Ctmusulidutud Volice flircxnlt COLVOKlIiUII I eI1 "

HIfBJlI.L, 1Wv It.%. I' W 1tI NIt'IOVi~I'ý N .. ,t j**

C' So4 t_ __ _

Ole 46" ,

i./k/ A;- r v6

YX 3.i

/Cb&4s ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 411 Vc, 6~i 'QiJ 0c ýC/) 1 IA7



tPfcg.q -LPAIIFIjw uulsulilhuteJ vultee Ruxcwult Laorpuhon ialNE
0VI IJA fl n iy' f (.Lil WVtW4 I. 'I1 XA'; 'AI t< . I -

5~:~' .H~ai' anels

-,i-& -11t-IrVgages and m:aximum, she z-.s for c'ch
pnllohesidrwlardbandeaf are sh~own in 4al T.t -

tar&. open rind also with -theac closed, 7nethsfrt'
the s-ide she-ar pane. sheuar distribution. The D-2CýA shear
flows are also shown on this tAbje sJn~ce they will hr-ve bo-on
suibstantiated by the fl-26A static Lzt i'rograr.

Investigatilon of the data shov.'n tlat if' the forward por-
tion is tested toc LAA. andýc >'LTh, the rraxiannu sht-ar flow fo'r
the .'<1l sh~eet of the aft portion will not be attan.ined. imow-
e-vrr, if the, aft portion; is tes-ted, th-e nmaxim-um lshea,-r flow for
the .040 sheet of the forward norIti-On' will not be attained.
In addition to this, if the aft portion is tested, no test will
be made of' the forvmard vertical shear pavel in the turret bay.
On this basis it app)-ears des-Irable to test the forw~ardl portic'J-n
and to introduien loc.-J shears in the region of the .051 sheet
vwhic(h willI sub-stantiate the shea-r flowe which exisEts In the aft
.051 skcin. Suich a locni ha could not be introduced iii the
aift endl turret bay r'anel to 'substantiate theu forwvard turre~t
ha~y, because the sheet g7age of the fo~rward turret bay uanel is

.016 wherieas thel aft tuirret bay p~anel is .020.. MAl of the forn-
groing data iidlIc-ites that a test; of' the forwaird portion wyould
stbIsta-ntiatc' tihe aft portlon i'rov,'ideo. R Su1jppinEn!tary shc'nr is
I.Vtii~odumoed into the- .051 sheet.
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Low.( r

A coi ~~ of the 1-)60 forward and aft loncgeron
eorPrýs7_I.vr _,trP-s~sq de-f! ections ,-,nd rmargins of ssfcty
are shovin In FLPg. Z f'or the 1rvanid Slan, loid ir.ci cond6 !-
ticons It v)P-1 bfe noted thaqt for the aft lon I qror Owe

stres:scrs for' the 2 'Te!Landing lWith Inclined Fileautions
Condition are Ehow~n, rathe-~ thar, the ftez oi- U.4A
(,.on (1 lioný which is shown to bp more c-ritical ir, C.V.fL.C.

flerrt ~o=6-14B.New raticnal. tail. loads usiý:g ovcr-
all1 a-irrianc' ptehirng moenrt coofficienmtsý are siich- that
tre lovic'r lornfverwi con4)re 5_4lve ,ýtrpsscs in the L.A.A.
conditionýr are ar-rox!rnatr:ly 500 -is -reat' as t)hose 1howil
lin the 0shove micon-tioned report. Therefore, the [AA cOOndi-
tidn vwas not consi~dered in this comparison. Also shown
on F"ig. 8 :ire the rnaxiairun aft longeron comp;ressive
strosses for the P-16A A. Lrnlarie, whic(h will bp siubstanitiat-
ed In the 3-)6A static test programp.

In viow of' the da~ta Iresente-d it was determidned that
a sta'tic tresýt of the forward lowor lonperori In comtpression
wvill be 'the morm represpritative test for the followvtng
reatsons:, (1) The maximim strf.'Pses on t~he oft lonr;grorn
occur whent the, arch at Sta. F-.O is closed (land ing);
(2) the E--?6A. st:-t~ic test -program will substantiate thje
at lc~ngroron with the nroh ciosed; (ý) mnare~ns of saf'eIty

on tho f or'.-,.,rd loc' iirgc ron for (rzand Slam~l~d p r
sralerin tho regions ".!!er(e the streclsos nr.? mox;t oritical.

For tVie ;`r,ýnd 1 e c:v!1"n.g ihe V.ai icý71-'11 Jo42
not rF-e clve 1.11e lroc:, 1 b'rnir ý ir r , I d 1tc. wUi i Ce
,w io'-ttd on" Jl~ 11( T'_ 'cnr v f7 ~ " :~'

o t safvty -,ho 1?: W1 - A l'- renf ;

tyri %"*1-rc "wr y fl I~ r Iv' tce ' (-r, %e'' t

:i re r ti t r, t- I1';C i h ,I,
v ~ ~ ~ ~ I t 1 f ~ 'i,*-
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two y o; , I'I"ic !..;: i. r ,er4 ! I I r' I

(1 ) 'Pi bown' oob bayrgcikt*41Li.ti
salib(!S s,ibjŽetud to the ft 3 de ig s~a':" r for:

(-a) 1Aduc %To~ i! 'L
15(100, ft. Cnonitioin ")0/ tnt > 'd

.(b ) Alternativ tross ;:~e iglt 3ý'ILfLIR Condi tioai
("-4- 000W' bonbs)

(2) The lomer longe ron should b(e sub~ected to Its full
axila 1lopvcszon3ad s in-l taneouks ly vi~ith thn shoars
for the cotiditions, !ientionod In (1 above.

(3) The unner 1-ongerons, in tho coniditions of (1), abovc,
xV1i receive an axial Lo.ad which -rounts- to the
delta tmoment between 3ta. 4.0 -ind Ota. C.1, in thiese
c ond iti iois.

(A) The forwar'd bomb r.ack inst a3 lot ion wil31 be usdto
introrluect the loads~ into 'Uh- strucoture. and VI!11
ther,,fore be tested aitomtt ically for t,,,7 conditions
of (3 ) a!zovo.

()The nfit bomb ractks will be set -up mnd tci;tnd for
design load:s on a separate jig.

(0) up rttryshear tests, x-:11i 1w run on t~he, shear
panel skins to siibstaritiatc any aft panel sh;'ars
which ar*- 7,rw~ter.

(7) The three? tulms of tho -aft plortonr zlhih -are, riot
coverod by vi; forward t,!st (tpJf T-J h 3
wý%ill bew hand lfd asfr 1 o

(a A 1~h 'be' nn for".,o r It

tl.. i

'in '' 1 t1e, 1I's, w !
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ANALYSIS1ý& 7Cr'AE --

PREPARED BY~ .. k- RsldtdVleefiruiCloa~ ~ LPORT NO.
CHECKED DY- FORT WORTH DIVISION M 0D FL - ~--- - 7-ft"L4 C'
REVIS ED BY FORT WORTH, TEXAS CATE -- L:,ýV l3i.

Dr3lTTS8P [ON ge ii-iQc LOADS

~ofinal stress analys-IS is vet available On "lhe
B-*ý6C Airplane. How',-vcr, the Contractor has investigated
the critinal conditifts f'or thiis airvL-ane %nd folind th'at
the nn~y efrfect is to jet sIiE:Ltly highr-r shears in two
o A the shear prinels. 1"t is folt thnt this increase in
shear could be siibst-ai~tjAatd -)y making su~pplementary tests
on the portion propose,7d for test.
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Forward Bomb Da,

The general test set up is as showrn in Fig. -3
Tt is -proposed to apply to a dum;my% bulk Iead at S.t. 4 .,0
a shear load, e6!ial to th"at of all items forward of Sta. 4.0.
"rhc shears for ,l, itecos fror: Sta. 4.0 to Sta. (.2 will be
applied as indicated in the Fig. -3 A compression loud,
equal to the calculuted longeren load will be applied to the
lower longeron at Sta. 4.0. The ",uliled loads will be re-
acted by a steel fixture simulating the fuselage and ,,ing
box structure between fu-selage staition 6.2 and a point approxi-
mately ten inches aft of station 7. As shown by the figure,
all shears will !e reacted at station 6.2. Furthermore, the
lower longers at Sta. 6.2 will bo adjusted laterally the
amount indicted in thle final stress analysis for the condi-
tion concerned to simulate the effect of wing deflection.

Every effort will be mrde to design the tost fixtures
so that a minimum amount of changIng will be necessary to
cornrlete both test conditions.

Aft Bomb Racks

The aft bomb bay racks and beams for the 43,00011 and
22 000# bombs will be tested on separate test t'ixt'ures siriu-
lating airplane attaching structure.

_Supplemertary Tosts

Surplým.entar.v tests of the side shear panels will be madt,
by simply Jntroduc i!,g rroster shears over the prescribed ranel
and the- reactig this increase by other test C-jiipm5ePt.

"'i , i T
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ABSTRACT:

A report is given on the feasibility of conducting static tests on a portion of the fuselage of the B-36B
and C bomber to prove the structural integrity of the aircraft for large bombs and the VDT engine
installation. The truss tubes, the side shear panels, and the lower longerons have been considered
individually in order to determine the portion of the bomb bay region that would be most representative
and thereby prove the structural integrity of the entire region. A general plan for the testing and test
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used wherever possible as substantiation of the B-36B and C structures.
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