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STRUCTURAL, IORK AT FOCKIWIULE, B4D EILSEN

Sumisry

This Report records iniormsiion obbained during discussions which
Jere neld with members o the structural branches ol the Focke-fulf
company at Sod Eilseis

Informetion was obtained om the testing of structures undar
repeated locding, on 2xperiuental worl on stressed skin structures and
211 wnotoedastic ressarch, In nddition discussions were held on con=—
sorucsional metiods and the use of hish teasile steel, spot welding,
wood and plastics in alrcralt,
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b Design Requiromenis ond Tec‘mipa.l Administration

Lo l. Information {rom various persomol co*ﬁ’mned that the latest
design requiremenss igsued by the R.'L. were thoze in the 1936 edition
of the "Pauvorssheil te,‘q“ and thet for o1l recent types the basie design
LY
[¥]

condivions werec pro posod by the fimy in their design tender and
eventually agresd Lo nothe firm and K. Lo ob o conference at which
tr\_ Resl =3s AR f*)r Pilorimts Tervartnent in the R.L..,-‘E.) was

retrestil

L orm _37

condii ulCu.J were recorded'in one-volume

23 g toatische Berechnung Files and it
©Grcuments frow windel an up=to-
e .ot con be obbtainsds

Lo The Hol. i : terest, although not o great eontrol,
in tne develonun tegies of 2w projocts This wos done by main-
taining an o idrlal & ot the i, whilet other official
represenbabives wouginle each for one ope?‘itjci‘ type (fighters,
combera, cuc.) were enploved in freduent visite bebtween all Tirms eng:u_,c¢ '
onn The sircraft oo the type Lfor which he wos I‘@uuoﬂslblb-

he3 L durvier schome evidently intended to kesep all firms up-to~date
on dasign watterswere the "Eabwickluy;s" and "f..roe“ts-Gmppe“
organisations,  These proups were recruited From Yirm's persomnsl, and
they covered both desizn and production.questions, 4 table showing
“he crpanination is siven as an Apvendiz. — Lecounts “differed as %o the
authority which these proups poaseas% Some said that the head o
each groun .ms‘w«amqb 1 ok B 5 Gl mg h ;.uung;ﬁ w7 Tor aeelno chint Merms
worked to the recoumendations oi the ELOUDy Wil Bthers stated that
the groups w wded only to promgie free discussion betwsen firms
0¥ CONoNn AR S g i

5 Lo

5.1 To assist the R, L.k, in deecidiny; the ilight factor for a new
type, the {irm provided curves in thelr design tenders showlng the
welsht aad perforumnce for verious values ol the Tlight factor.

In checlin. the shrength ol the weroplane for the normal flight
cascs, the wing load Cistricution'wes calonlated essuming e atructural
def’o:m Jatiion appropriate to the "safe load" p.(where 1.8p is the

d)e  Uhis distribution was used in checiting against rreof
and wlbinats losds cnd wos the distribuiion used in whe s‘natic.tests.

o trat considerable ettountion had been paidah this firm
" structures under conditions of repeated loading and

-3 e -




it had been hoped to obiein details of the bazic werk lzading to the
loading econditions adopied. It became clecr, howsver, that the 1'irm
themselves took ro jreats part in formulating w.o% conditiong and that
the Tundamental wori had besn done by the D.V.I. in ’_38"‘11,11, under the
direction of Dr. Gassner, Gassner vaa ..ac..ld to bu living in Darmatadt,
and to be ia contact with Prof. Walter r% +the Daristadt Technical High~
school.

Repeated Ipading tesbs werc made oy 405 Jipe in addition fo the
wore conventlonal siatlc tests called Lov in the figdan requireqents,
In the abgsenve oi any rojorts, bhe in ox:wids wese nob wble to give
arecise rijured for the loads used aud oheruwbdor or applicationse. Ly
o exaanle, Gwo points o the frecueic, curve ror a fighter were siven,
in temus of p, where lep gives bie ulititese Load; in 4 evaiple
e 2p was $0 be applicd 1.8 x 1C° simcs and Ov5D woout 50 i
acoepiance was dased on a Ydosign lddfc? for she aeropliss, ol Juch the
followiq(; were given as exaupics:

Fighter, 500 mws. (later ce d.ucad to 50 s )
Bouber, 1000 s,
‘ransort, 10, %0 Ira,

The nuiber ol apiicutions of o gyiven acceleration was deduced irom
recorcl mefe durin: operational . l*’_j.(,s. The totel tiue représented
“By. these recordaemes: sortiwe be i G nofihourhtd- of 59 = 100 hra,
G Db TN PN Y Ly s e 3 FEDro sentative

1re<_uency curve so oe deducad.

For test purvoses, the loading curve chosen as representing the
recuired "design 1ife" ol the aeroplane was divided up between an
aroltrmf nuder of equel tiue intervals such that by rapeating this
muber o times all the load a.ppll(,-...‘tlon represented by an m»erval,
the structure would heve writhstood 11 the lond ciplications approprie-
abe to the des:L(,n life, The tine interval usucily clwsen wos one
tenth o 'i;iv‘ required vesiygn iide 'of toe cerconlane, The object of so
c]ivic’ii‘q= the fosal nusbir ol applications ws twolold, Firsely, 1t
hed tiw eflact o ap ty the Q._."'Dl:l.f_'-"'iiij'l o1 tne moher order loods
in a woy wo resencing the cv.;rm_ vions ¢l survice, - Second.ly,
1t mede posaible e cgbimadion oi e 1i7c ou She aeroplanse should it
rail before 4w reuisite number ofs amllc, tions nn load hed boen made.

ey
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Repe;ated loaw tests ol widercavrizge structures hod alse boen wade,
using « thecretical lc m._o, curve,  Gassner Vas sald to be collecting
experuienial dpte with he oujeet ol ﬂroo.ur:lqlu a more realistic loading
curve Jor sesting undercorrig;ge siructures, .



§  Bxporimentol end Theoretical York o .
6e1 Thin Sheet Lonstruction-

i considercble auount of test work hed’been done by the firm on
the compression strength of stiflfened sheets in light alloy and steel,
of both spot welded and riveted comstruciion. The objects werei=

(a.) To provide daia i'ors DTurther investigotion of the problem of the
origin of fajlure oi' panels under this type of loeding,

(k) To compare spot welding and riveting as methods of attaching tle
stringers, |

{e) To provide date for co parison boetween the merits of dural end
steel construction. -

(@) To find the most eificient forw of section For the stringers.

The bulk of this experimental work had been ccmpleted before the
outbreak of war and was finished during the iirst years of the war, but
the results, although reported, werc never iully analyseds The analysis
for (a) was to have been done by Heck zad (b), (c) and (d) by Wehrze, -
The latter work, wiich dealt fully wit.: the relative merits of steel
and light alloy construction, was 754 complete, :

6.2 Fhot oslasticity

Dose, who worked at the laboratory in Deteiold, had svent considerable

time on photoelastic wori in the past three years. - His appdaratus was

destroyed by boabini in 1942 and he had re~evulpped his laboratory just
before the ocoupation. There is now little left of the new eguipment.
He mid that he had not been interrosated in connection with hlg activie
ties on photoelasticity.

He hes iuvestigate:!, in particular, the stress distribution in a
cantilever beam, wiuh lurge circulor cut-outs, in bending, The test
piecce is sketched in Fin, 1.  The mognitude and distribution nf stress
were cowpletely detenuined for this case and the results checked with
theory. - 10% to 15% discrepancy was founds -

He has alsog investigated the diffusion of load from the point
supports of an I section beam in“o the wels.

He claims to have found a new uethod for debernining (oy + 6'2).
which is.simpler than the classical methods end is the only camercd ally
feasivle method of which he is awares He has written a report on this
method, .
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6.3 gStrain Gauges

The development o. strain.gauses in which Dose has been engeged
has been cliost wholly connected with che Mugrenburger type. He has
developed a wodificd forw o. this type for use in investigating
bucikling problews, wiich conbines the aetion of a strain sauze and a
spherameters  whe chaiije in curvature iz resd frou a second pojpter
noving over the Husgeniurzer dial, i BCCond develophent of the
Hugmenburger was a "tripod" gauge in wirich the strains between the -
shree vertices ol o small equilateral trimmgle could be determined,

. Thig ingtrument .wos intended for use in diffusion investizations.
4 voriable~inductance elecirical form oi this cauge was beinz developed
by [fskania, )

Dose hud hed no interest in wire resistence strain gauces and was
not aware ol cny development of their use in Germanys :

6l Stress Lacguers

Doge has mode several tests with lacquers supplied by different
firms. .The best, Jor use on steels, was produced by Maybach Motoren~
worke, Friedrichshaven, but his opinion was that this method held
little promise for queantitabive applicaticn and he was scepfical of the
giowing; reports he has heard {ron the namfasturers of these lacquers,

6.5 Patigue Testing oi Joints

- Reports had been mads from tiie to tie on Jatigue tests on welded,
riveted and volied joints and on joints in woods ° DParticular attention
had been paid to tle ereet on iatigue strength of rollin: and shot-
blasting a welded jointe It was said that Prof, Otto Rppl atb
Brunswick and Proi., Thwn nt Dorastadt Teelmical Highwschool hed been
engaged on -sludlor Joind Catirue problemns.

7 Hateriols on Consuruction und i

e s e

rication nethods

7ol Troa conventional dwral construction in the P 190 the firm had
changed over to wood and plastics in the T,.. 104, neinly oh account of
difficulties in tle supply oi' lighé alloy. it the sene time the firm
was interdsted in the developuent oi all-stcel construction and in
perticular the use ox nigh tensile (120 ¥,/30. 10 m, ) plain carbon steel.
Tenk's opinion wns thet slcel construetion woull bLe proiitable for
lorge adroralt of high spend, where stifiness provldss become over-
ridin:, In addition, Gemany's out ut o. socel suituvle Lor aircralt
work was bebtter than that of lisht alloy.

7+2 Hooden Congtruction

- The rirm hed concentrated on Gl development of laminated wood
construction, initlelly ol the forui of "buche® or "breche! s Ooh mme thick

- -



YAith Teyeliila
limpregnated,

ol ~"1vc _Lhy\,:-s and liter of pine or a.ldbr l&una.tlons

calten dn wihe manulachure of 3%
‘-.,h-:: oou 'o _‘rin‘; properties ox’

J.} c,o..&;r' EHUW LETer J_-.ll- AN exwiple of
sewrlcating Ul rib St el oo The i

o dlao c-\.,‘o-“' ¢ i ‘rnun'i:in;
it . JosoCla or s Wihal soowin ; is asketehed in

In ;‘k.m.,_-c.,t.ru e pressure iz oo lied 40 the chordwise direc idn,
: a7 maseriel ia Ghe positicn ol the woli hole  and low
o region or the upper wand lower wing surfaces.,
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B
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Vo0 use wus Peb00 amiu adtured of I);yna;..lt e
i ol ‘.'J/i‘ gplucs were also  useds Expt'."‘il'l..nt% had been madc on the
conracteristies ol g,"Lucs with various ratiod or rosin to acid sebéing
corpounds L ratio of 611 was fowid bost fon LI‘(."IG'tN but 5:1 ocould be
wsed it g 6‘11.103’.1 ; was aone ot o high teuperature and in this cose a re-
duced gluein; tiie was acideved, but witi a tendency to bem the wood.
L agﬂcn.al p/.u. varnisn was souebi.cs used and 1% wes then- found possible
o use 5:l sotisiactorily without hish taupurature. #

7+3 Ihe Use of Flastics

e post outstonding exasple or uie wie of plastics for lowd-~bear
in;; ittings was the roobmund Ditting o. tle radius rod on the under-
corriioge 6L e Ty L4 Pris was ol the Joru o a flat plavs soie
L‘.ﬂ.» Towet enuare, o thdceimess was ‘.:..ﬂu.,l._l.lj increased to a point
nr R niddle of one edge of ihe plate. A She thi r_ansa section,
where She Gopbh was aboul § ins., 2 steel bush "east" into the plate

30
SO0 Ui rodiug rode e akoie:. dn L3 dllustretes thds it tinge.

I wes wedo wp Jron locdncbed slestic sheets pressed together bub

o e slod uppor susince thore was o wood ladnation to facilitate
slueing tuv the wii. he plagtic nut rial wus supplied by D, Al Ch
Troisdori,

Bevaral bests Rl beoa Lnde wb Deldlo D i

Lore the winnd shaps and
sl 2l w Lwleation were Tixed, oub oven se sne soabber ol strength
endier lowls :J.H_LJ.LJ.CI carouzh wie radius rod v froa 35 tons o 50
toitg, None o. e Ludoraants knew Ghe uldtiivvie desisn load so thot it
We 10T posaible o oress what fachior was chosel Lo allod Sor whis
seriiore Jo Belese surengen requireccnts exdss Yor plastic cowponentse

The ez pcr:..mn,m,a.l 'rcr;scs ia whien tigse coupononits were developed
were located wi Kircahorsiten, neir Buckebousie
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" Joinss and Shis has ber

[

~d Iy whe uge of Jight welght plestic foam
s wand tase The use of these foams is not
72 L -lenoime

b for wn civersdt dosigned frow the outset
5 structursd efficiency as good as that for °
) , w?'*_ilst i‘or 1-ar"e airc'f*a.f“ it might be :i.nproved
PO owlnion -
in the desiygn of &n cxpe rw_‘_lenucd steel win: vor the T../.152 and the
R SWE: 2ovdd be worth exaiidning.

wio worreat deal orf cxoerience in spot welding and the
sab i which they weie involved was the marufzcture
tuzelapes employing spot welding. These adrcrafs hed

0 gervice Quring 1943 bhub the firm had nevesk recelved any reports
on Their bshaviour.

Heck had done some work on the aaclysis of single spot welded
n reported.  The work had not, however, besn
sxtended %o the mere wiifTicult problem oo design allowables for
imlii-gpot joints.

From the pooduction polnt of view, the cdvantages ol spot welding

were not considered cutsiunding in conprrison with automatic punch

The ressonggiven were that the setting of the machine must
nanzed Jor zach dffesrent tihickness o sheet alcng, say, the span
wing and; poarticulorly sor steels, surface imperfections cause
derable troubie. '"he fir wos enguged in developing the punch
rives spoaratus for usz? with steel :md on the woole were inclined to
fovour his methed over spot welding.

confirmed thot vePilorimg of the R.L.M. was in charge
investigation of actidents and defects, They sald
irls Ly eeuorts o Q." Tects were sent out o all firms and they
Shed Gassrer oL tle D, V.I. was engaged on the statistical

-, wpmd o P S A 4
SNV RIE O acclidentse

seern met with the Wi/, 190 tall control suriaces,
due o rudders bresiing oway ab the hinge
iderable investijation wosnade into the loads

vere tegted to Gesbruction by Ebner, in the water
“yoredynauic Institube at Heawbourg. The trouble
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Repeated Touding of iiroraft Ibtructures

The inlormatisn obiained in Bad

ilsen ig sulileient o pive a
. good idea of the principles ol the webthod usced and it is sipniiicant

soime points, howeyer, which s%111 regulrs elucidadion, suc
naximmm load factorswidch wer: woplicd in the { '

1% any, of the repeated load test with the siatic b L g
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that such testing hes been in preogress {or sone tine There are
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'ENGINE MOUNTING ATTACHMENT T.A 154
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PLASTIC ROOT ATTACHMENT FITTING
T.A.154 UNDERCARRIAGE
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