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IFTRODCT I0N

This document crcteivg the desicn ime~—Teiion test recuirements for the Dyrae
5oer Proored &bl SiEl) serve es the ciTicizl sourse for Project Bectica end
£taff ussss., Tae doevaert is ¢esiymed 40 Jrovics & sinile poist of reference
for all dosicn intecrsiion test reculrvamrts end szall bes wsed in ganersting
the developnent test plers to te eaowd im rJferemce (2).

@)

Pesien Totecrstion Tagis comsist of encineering tesiing vherelin sysiar ‘esiga
veriables &re ipvusiicmiLi 1o Yerily the puysicsl esd functionsl ee=-dility end
comnatitility of mated #U v Tlene using hercwase corpletely rvipresenieiive of
oducticn confisurstion.

Toesc test rocuiremenis vill be deviloped in successive levels of esteil by
mmamnuu;mnmmon-wbuu,mmmgum,
. reflectirg cesigl JIOSTEsSs, tO Tesuls in rpecific test requiresects vaich will
perzit tos preperstion of detallod plans ard yrocodures to be used for actual
test oondnet,

Tne docw=eat vill be bronght wr-to-dcte &s the nesd arises. (enges exd/er

edaitions to the reqriresents shall Ve scthaitied 1n writirg to tts Test Jequiree
peate (rgenizatiom.

Requirements for esch of the tests are cocumented im asoordspce vith the followe
ing gezaral formst:

. Title - An idectification of the seope of testing requasted.

i
O B icctives = A statemezt of the rajor purpose for requesting tle test,
s AC.Ly celineatirg wiy tus test is recucsied in 8 specific, sitiod ares.
Also & staenant of toe value and advantages expected to accrus from the
test.

Cofimoetion « A statemest {4eatifyving the physical foom of the test
SL=t. 70 inelule 8 lisiing o equixent, special test equipnent and
facilities required 1o ascazplish the test.

Conliticms « A descripticn of eonditices estedlinbed as & recuisite to
08 &Siual pertazzasce 6f the test. 79 iaciuls Lhe test envirceat
(ressure, tesperature, vibrsiion, weigtt, €ie.), cpsrsiionsl status
ol tu8 gubsyzle=s, vealcls siatus, &2d the reguired functiccal end/or
. POrioTmance resiits 10 be obtained. Also & Lriaf res=e’ of the
opereiicns end thelr saguence to be pariormed &uring the test.

Dria Recuireme=ts « ALl deta that 48 desived in the fizal test report
1s 1ncacatec. 108 4rta required consists 62, wut is Dot lixited ¢t

1. Obsmvstions « te gensral end gpecific observaticns required to
evalusie for sriisfactory testing.

2. Jbastremacis - all msasurerents and relsted information eloarly
Galinad 80 thet ths test ovyectives ¢:a be met by evalustican of
tis msaswremects requested. 7Tas following inforzetira is Surrigheds '

it ekt EOEING | O R 9
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T TN

TPADICT ISR (Comtirued)

O

‘ a. Type of meagurement (1.e., tezperatiTe, Frecsurs, parfor=ance,
errors, etc.)

b. Dotailed locations of the meagureasnt pick-up instrumeamt or
odbserver.

¢. Anticipsted xmin. - mex. rencé limits of the maguenent,

d. Tbhe overall mec Juramest accurscy required, stated iu tarms
’ | of the measured varishle.

Renort Reculiene=*y = A description of the forz and a listirg of subzittal
@atcs for tes: reporis. To includs submittel procedures (routizg, AF snd
NASA requiresents, Assnciste Coatractor sequirenents, ete. ).

Ymtmm'maioumtotmmmntormwuhtcmdh
tlis docmext.

1. mtawmupxomm.muwmmmum
engineers.

2. mwumwm,uwuwmwmmm
uwwmna-mwammxmwu
Design lntegrotiam Tests.

C 3. momm:m1-uuuwwmmumwmm
’ ticc:l or of procistica quality. Prototype equirmext being thet saitadle

for oarplets evalmsiion ©2 form, desisn, €4 PerfoTmance; utilizing
mﬂwamdmmmncmnmm&mwmﬁu
the exces.icn ¢ fedriceiion sad toaling tecariques, 6.5, 8 formod o
veldsd asce=Sly vE. 8 for~ed or cest Wot. A Prototyre nodsl fallowe
exmerizes:al of develomantal modals (’rm'ttoohuhtypow)-l
prodedos the produstios molal.

h. Mmm:muwﬂawwmu.

Se Mpumocmummwnmmmwm.mmu“
qmumzmmmmn-uuuwumm.

6. chmmmmum.

7. M.mmmmmqmumwtmwmucau
éirect o ercr imerpreietion of dsta. Waen closed-looy functions &9
20 te aaitored, GutoEAtlS Tecariers eBd ¢valuaiion circulite tall be yro-
vided.

8. The test ésta will be used in support of the Buman Puctars, aiptaiaadility,
4 Mliskility Frogrems.

- 9. Depertaentel resncasitilities for Dvaa-Soer Design ItecTrtica Tosting shall’ h
C, | be in accorie=ce vith D/ma-Soer Opersting Procedure 430-0al.
l

| -
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1.0 CLIDZR/TRANSITION SIoTION

O

1.1 VIDTTICATION T25TS This section cortains the test requiresments for verifie
catior tesiin? ms oo.iped im Secticms B(1.1.1.1.12) end £(1.1.1.1.13) of
reference (1). Tne reguire=cats &xe presested in four perts, 1) Structwel

Ime Tity, 2) Croun? Vidresion Sirver, 3) Rigidity Verificction, end &) Acoustie
erd Vibretion Ixvirorzeri. As an exnediant ir mresentins trece requirencnts
ezl to 24¢ in docwwert raipteinadbility ecch past is precestel urder serarstie
subesection titls pace.
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NUMBER - T9% MODEL NO. D.8, I
TITLE VERIFICATIOR TESTS » STRUCTUPAL INTEGRITY

Section 1.1.1

2-9142

e follovirg section is bo.np pairtained by t'e Ctatie
mect Coordiration Group of the Glider ané Trezmsition
Desicn Sectioa.
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1.1 STTUCTURAL INTEORITY VERIFICATION TTST PEQUIKRMENTS
1.1.1.1 CLID"R/TT/ T ITION NSR-D>TRUSTICN £TATIC TRST RXUIRDETS It i

recuired to verliy toal s £licar ¥Will ValRsiad Lo GLeird ullirsie locds ia
49 pator confimureiiozns ¢f booss, flirat, and lendirg st the terpersturos Assoge
deted vith the critical oconditinns, without fallure. PRurthermors, the structural
intesrity of the glicer must be verifisd uzisr these conliticns efter the followe
ing ther=al expocures. (8) Pour (b) thermel exmorures exe recuired prior to
subtectirg the veliecle to tie 95% of Dxsi/m Wlticate L-als of fligat axd landing
eonlitiozs. (D) Taree (3) therzal expcsures are recuired prior to sralicstica
ol the 95% D.,U.L. of booet ecaditions. 7The glider vill actually be erncsed to
gour (&) thermel cycles prior to &rtlicaiica of tae boost test ooniitions to
avoid chargire the test set up urnecesscxlly. It hss besa dsterzined that thoe
structare vill not be bharasd by the exirs heat cyecls.

1.2.1.11 Test Cblectives The objlective of the static tests is to verify
the structural izie-raty of e Dyna-Goar glifer by sudjectiing the three major
confisruretioss to the desira ultimate lotis at the teamerstures associsted with
the eritical ecaditiors. Verifiestica vill be obtained oy tes.irzg tle velieles
20 95% of Desisa Wticrie load and extrenalstins the éats odtaired to 1003 D.U.L.

Yhere extrapolaiion iniicttes fallure before 1005, the structure vill be reviswed
for possible reinforeememt.

1.1.1.1.2 Test Cazfirvretion

1.1.1.1.2.1 Test Earévare - The &0 cxplste glider sball be used for ecsh
of the three basie eonfigurstions of flight, boost, and laniing experienced
éuring & mission prolile. Devistions from an actual flight article are listed
belows A

1. Alrfreme - T™Hhe eirfree vill be idextical to the ectual flight article
exzce>t that tae 8096 c2p vill Do attad, Wit tte mOse cep suprort ring
and tis raiizticn vellle ot w-.m.nsmvmummm.

2. Sscoalary Jover Sudsystes - All cozvonecis of the secondary power sude
systems vill be deletad vwith the exoception of the followning:

a. Osometrically and themmally simlated 8c09880TYy pover units vill de
installed.

. Kectrical pover digtridutica high tespersture viring vill be iastalled.
¢. Rydreulic servise panel and trensxiseion lines vill de installed.

é. Similsted ecamtrol surface estustion vill bde iastalled. The sctustors
mst allow “ull movemest of ‘setocymic surfaces end flow of ocoling
hytreulis fluid fdentical to tast of operstiocal ectusiore.

e. Osomstrically and therwelly simulated resction ecstrol transxissica
linss, »u2sles, and valves vill be installed.

£. Righ pressure jpremstic winlshisld cover jettison aéd landing gear
exession sviens vill be installed excep: for ges dottles. Too
actuslors mxy be simnlsted if production items are not availadle.

[ %3
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1.1.3.1.2.1  (Continued)

: §. Environmente]l Control Systes - All camonscis of the environzental coatrol
; systen vill be delested with the excepiion of the following:

a. The veter vick parels will be renlaced by specisl test equipment
erploying perals cooled by a circulstizg fluid.

. Eoecial test eguinzent will bBa nsed to cool and eirculste hydraulis
fluid tarcuga the sctuators and hycresulic tubing located outsids of
the cooled coxpartments.

b. Glider Prizary and Soconlary Flight Control - Delets entire system.

5. Primary Vehicls Quidance Subsystea - Delste entire system.

6. Glider Flight Instruments - Delete extirely.

7. Commmnication and Tracking - Delets extire system.

8. Fire Protection - S8afoty - Persoznel Protection - Delste entire cystets.

9. Dslste all svionics equinment except for Antaxnes, Windovs, and Feedlines. '
Antennss, virdows, snd feedlires will be installed for thy C-band tracking
beacon, voice/¢ata ea=and reseiver, FN/FN dete systenm, PCM/FN data voice
systea and ths search and rescus system.

O 10. All flight instrumentetion will be cmitted from the static test article t
except thst flight test wire bundles vill be simulsted vhere thermal
effects are significant. : '

11. Jittincs will be incorporated in desipgn and fabricstion of the stetic test
glidsr for erplyirs losds end reections, sitecking deflection indicstor
rods or vires, sd evrporting instrumenteticn wirinz. Toe loed fittings
vill genorslly be locsied at the truss Jjoirts, slong the lesding edse bowns,

] at control surfece a=2 f£in rits, coastrol striece hirse roints end eocparte
ment and equipmert support points. Comsiacerstion will also Le givea to
. loed fittings within and on tae crev end ecuipment cozpartuecis. Some losd
fittings must provide for applying losds parsllel to the longitudinal axis
as well as normal to it.

12. Eoles through surface pansls vill be providsd where required to pess losd
csbles, rods, or straps. Considsrstica vwill be given to sealing off the
resulting gsps. |

13. A pressurised snd cooled hydrsulie fluid gystem vill be required for the
hycrauliec astustors. "~ l

In additicn, & transition section as dsscrided in Parsgreph 1.1.1.3.2 vill W
attached t0 the boost configurstion glider.

&V ISED _~:_>"/ 2 :;,—’  ATTEING JVOL jr." m.m \
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;1. Prlon losds - load Only

l.1.1.1.2.2 Test Hardwvare Mranting

1. Bocst Configureiion - Tus glifier vwill be etteched to a glider/booster transie
tion secticn plts sporoximately 2 feet of sirmlated booster structure. This
configurstion vill be caatilevered off a strong bock for all tests.

2. Flicht Configurstion -« The flight configvretion hes ssveral versions such as
lov dreg, hich lift, exd larding ernroach. In all flicht eonfigurstions the
glicor will bo ecsmenied by ths loadirs systen and stebilized and balanced
by tie reaction systez, all of which will allov the structurds to deflact ss
the loads and beat sre spplied.

3. landing Configursticn - The glider will be loeded through the landing gear
and balanced by the loading systea simlating inertis lnoads end airloeds.

1l.1.1.2.3 Tes’; Conditions

1.2.1.1.3.1 Stmzmayy « This gensrsl division of tests requires a ocamplete
€lider in ‘ihe throe besie confirursticns exmerienced during & xission profiles
boost, flicht, end 1c.ding. The glider/booster trezsition sectica vwill also be
required in ths boost canfiguretion. Toe nan=Cestruction estesory rcfers to

ths fact that no test condition will exceed 95% of Desicn Ultimste losd (D.U.L.).

In gensral these tests vill be conéncted at two different tes: temperstures:
room tempersture, and design tezparsture on lowes surfece Rane' Al penels.

At room tempersture, the programmed test loads (67% D.U.L.) will be srplied ca
each configuration, and stresses in the various msmbers will be determined.
Thase rooa terperzture tests dunlicste the boost and linding conditions and the
loading of the flight conditions. They will provide stresses &t lccstions that
eau Do instrumented only ss subasserdlies. Since the strain gages vill be lost
&uring high terderattre tests, the losdeonly flisht econditiom tests will aid ina
estimating stresses for the high ternersture decign test ocnditions.

f

Eigh temmersture tasts vill de condncted on the flight configurstion. The glider
wvill be exposed to four ideaticnl time-texmersture cycles simulating the thexmal
aeffects of four ooxrnliste "once arcurd” missions. BExternally spnlied peck losds
of 67% D.U.L. for each of tue critical hot comnditiors vill be used dxring the
expostre cycles. A lozd of 1 g vill be applied during the four therzal exposures
except during the applicstion of the test conlition losés. After ccnletion of
the four exposure cycles the boost and laniing loed tests to 95% D.U.L. will be
conducted. PFinally, the flight comdition tests will De condreted &t 95% D.U.L.
under re-entry thermal enviromasnt.

1.1.1.1.3.2 Test Outline « The sequance of testing for the non-dsstructicm

glider static tests is listed below. Thess tests will be discussed in detall
in the following paregraphs.

2.. Fight Configuretion - loed Conditicas to 67% D.U.L.
3. landing Configurstion = loed Conditions to 67% D.U.L.

Revisen 2l 2 SOEING |V | w0 Ba-T92h
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O

1.1.1.1.3.2 (Contizued)
M. Boost Configuraiion - losd Conlitions to 67% D.U.L.
5. Flight Configurstion - Beat and Insd to 67% D.U.L.

6. Boost Configurstion - Load Conditioms to 95% D.U.L.

7. landing Configuration - load Conliticms to 95% D.U.L.

8. TFlight Configurstion - Beat and load to 95% D.U.L.

1.1.1.1.3.3. Flight Configuration - Test 1: (5-52) Pyloa loelds - 1osd Only
Data vill be yresented as it becomss availabls.

1.1.1.1.3.0 PFlLight Configurstion - Tost 2: load Only Conditions %0 67% D.U.L.4
Test 5: Beat and load Conditions to 67% D.U.L., Test 8: Beat and 1oed Condie
tions to 95% I.U.L. .
Test 2 wvill Yo eccnducted &t room tazdersture to 679 of design ultims*s load. In
test 5 the glicder vill be exposed to 67% of D.U.L. at srxopriste raber texpere
tures. In test 8, the £lider vill be loadsd to 95% of critical design witiaste
loads st sprromriate me=ber texperstures. 7Terverstures snd ¢aflsctions vill de
recorded througiout the test end control surfece movement vill be checled at

67% of dasign witizste loads. losd calculations vill be dased on the flight
eonditions listed Delow.

1. Balanced Mositive Pitch Mensuver &t 171,000 Feet Altituls - 'n:um
umum:umwcm-wmﬂdmm

Altituds = 171,000 feot
Velocity e 12,500 fpe
Wtirate losd Pactor B, = 7.3
Aogle of Attack = Sh .
Tecmeratures:
Epar Corry-through Chords = 160007 to 1750°p
¥ing Mazders e 1125°F maxisom
Ring Inr. Burf. Corr. Superslloy = 1h6CSP PWd of B.S.

: 300
Wirg lwr. Sarf. Corr. Buperellzy = 1350°F Aft of B.S. 300
Body lwr. Surf. Corr. Superallcy = 17557 PWe of B.8. 299
Whﬂ‘.m. Mow -1760‘7”%033.8.299
This

2. Balamnced Fositive Pitch Mensuver ot 29,000 Feet Altituds -
eritical for soze aft ving mardess end all mscders of the fervard wiag in-
eludizg the leadizg edge besm. !

Altitude - 29,000 fest
Veloeity e 1,100 fpe
(Dtizste losd Fester - 11.0
Kcle of Attaek -.13.2°
Jermeralturest
ATt Boty Membere » 650 to 900°P
Pwd Body Mambers = 700 to 950°P .
Aft Ving Mechers = 500 to 60097
Gsit S SOLEING | O " DBeTM +
J) 6280 206¢ I SEC leled N |




1.1.1.1.3.8  (Centimed)

2. (Comtimmed)
] .
| PVd. Ving Mecbers = 500 to 600°F
Wing Lwr. Surf. Corr. Wy L m -
3. Pall Mereuver st 29,000 Peet Altitule - This meveuver is critical for the
spar cerry-through diegoasls, aft body frems rozhArs, soms Aft ving meme
bers, and the rudder.
Altitule = 29,000 feot
Velocity = 1,100 fpe
Rtinnte m m k Ld 2025, x‘ - -108, & L] -los
Angle of Atteck - 3.69
' Te:reratures:
g8pexr Carry-through Diagonals - 995‘? paxizun
. Inr Boly Fruze Members 8 102597 mexixm
ALt Wing Mecbere « TSP paxizm
Virg lwr. S8urf. Corr. Superalloy = 350°P
W Lrr. gaxrt. Corr. wmy L (mo 158) - w’
{
" & Yow Mapsuver - This mansuver is eritieal for the iin end rudder,
Altitude = m’m fost
Volocsity = 9,000 fps
Wtinate Losd Pucter Ny = 2.3%, B, = ~0.45, By = 1.26
Angle of Attack = 15.5°
! Yer Angle - 200
| Rucéer Deflection Angle - 30°
: Texperstures} . '
' Fin Surfece = 1970°7 maximmm
Rudéar Surfecs = 2500°F meximmn
L. Body Truss Blagonals = 162597 meximm
5. Yav Mancuver - This mensuver is critical for the fia, rudder and some aft
ving mambers.
Altituds . e 29,000 feoot
Velocity s 1,300 fpe
Wtizate load Fector Bg = 2.1, l,' =, 22, 1.58
Angle of Attask -
Yew Angle - 210°
Texnerature , '
Fin and Rodder = dsta wnaveilable
| At Vind Truss Jusbers ' = S0P « 600°P
6. !ﬂWoMWhMtM!«t&WMth
3.8. e
Altitude = £9,00C fest
Velocity s 1,100 fpe
| Utinets loed Pastor k ® 1073' b ® go&. k - .°o°
Agle of Atteek o 410
] !ﬂ_ £ - ,
RIVISD e e SOEING | Y R )
u) 408 2000 lsic 2,303 ot 6 A




1.1.1.1.3.6  (Contimued)
C 6. (Contimed)

Te=perature:
Lover Body Tress Diagonals = 995° -

o Pitch Initiction - This oonditicm is eritical for elevon and tad astustor
support structure in the ef: ving.

-

Altituds » 29,000 fest
Velocity = 1,100 fpe
. Wtizzte Einge lLine )oment ‘ » 353,000 in-1b.
Texparstures;
Actusior support structwe = 600°F maximun
Lover surface corrugsted super- = 600°P
; alloy
1.1.1.2.3.5 lanfing Configuratiom - Test 3: load Conditions to 67% D.U.L.,
Test 7: 95% D.U.L.
The glider vill be loaded to 67% D.U.L. for test 3, &nd 95% of design ultimste
loads for test 7 at rocm tempsrature éuring these tests. Strains and deflections
vill be recorded throughout the tests. load calculeticas will be based en the

landing ecnditions indicsted in the following percgraphs.
1. Eigh Speed Yar - Roll landing - After Becepe - This condition is critisal

O for the main lmnéing gear suppurt structure.
Yaloeity = 225 Xnote
} agle of Attack - 50 .
Yov -20°
»all s 50
8izk Rate - 10 fpe
Texpereture - 70° ‘

2. lov 8peed Symetric landing After Eecepe - This comdition is eritieal for
the nose landirg gesr sumport structure, body structure forvard of Statioa
202, and the body vertical axd side disgonal members forvard of Statiom 299.

Yelooity ;= 180 lnots
. agls of Attesk =

Yaw -

gink Rate = 10 £ps

Texpareture « 7007

1.2.1.2.3.6 Poott Configureticn - Test b mmxmusnn.v.x...
Test 6: Lowd Cenxiitions t0 95% D.V.L.

mmhu6 the glider will be loeaded to 676 end 95% of eritical design

ultiza J.u..smpeu ely &t rocs teoperoiure. Sirains end deflections will

be racoriad tarcrgnout the test. load calculstiams vill be besed on tus flight

oonditions irpdicated in the folloving peragrenis. Test & caniiticss vill be
C ixposed before end tsst 6 eonditions afier tie four tharcal exposures.

5
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1.1.1.1.3.6  (Contizued)

C 1. Fositive Benling - ¥ind Eheer Flus Ocst--This cocdition is criticel for the

Wmmmwuam.wmumamammm
sous &ft wing mombare.

Altitude = 32,500 oot
Vvelocity e 1,170 fps
(Utimate Lozd Pector Ity - 0.69

Angle of Attack - 45.9°

2. Negttive Bendirc-Wind ghear Flng Oust--This ecntition 4is erivical for boldy
m»muum.mwmtmo:smm.

Velocity = 1,170 fpe
Wtinate load Pactor Ny - <0.
gle of Attack ® 5.

1.1.2.1.3.7 wwm-mwuumvmuwmmm
Wmmmmwhweaecunna--mmtuam
m,mm:,mwmmum. Toe loais vill de
solied by eebles, strens, rods, or coxbinstiors thereaf, atteched to fittings
wmmummwpmo. For the flight coxtigurstions, the
Mvmmoumumwemm,m,am. )agnituds of loeds
shall be sazsed by dynancceter dars.

C 1.1.1.1.3.8 Bast
| faces of the glider vy b3 of radisnt heat la=hs. hchbcnkotlnrpoﬂll:
to he

loadirg ed e beexs. mwmmwmnunumcuaeamm
gutece of insulated pensls and leellire @ine semnts. Pocense theTnl Propede
ties of the ingulet vey vith atnosnberie wressures, the prore=mod test

tezperiture of ths cutermost surfece ¢f irsulsied penels and lsciing edce seg
mvmmmeuo_.lyhmmuwmmtw. A=alysis

1.2.2.2.3.9 mumwxw-w-awmuwnm
tezperstures vill rroceel @8 follows: a3 (1/0) max, 450 bezk ercilitriue glids
m&mﬂmvﬂlhtmdummm.mgrum“g'w.
mmmmmumcmrmmmnmmm
sttained. The test terverature will be redneed ver the (1L/D) pex, 5° baxk

uw&mn,umaWM‘mm
écring eomlicotion of the test load. m\mmeMatawm
rate uztil lizit losd is reached. This liris loed will e bald until s com-
trol susfaces are ehecked for fres movemsmt and/or imterference.

the

C Vhen loalirg to 95% of D.U.L. 1oedize will Do incressed st & mniform Fete
wetil the test load is resched. m--n-mawmumcr.umu- t
strumentation i reeordsld. mmmmpumdwmn.m

Cm— 2 —
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1.1.1.1.3.9 (Contimned)

rste. JFinally, the tespsrsture vill be reduced to roam tezperature. One or more
l1oad conditicrs may be imposed during & re-entry thermsl exOSICh: In sy case
w:mmwmmmuwcuu‘msms.

1.2.1.1.h Deta Roguire~ents

1.1.1.1.4.1 Siress )sasirements - Stress measvuement on the yrimary glider
structure vill be aa’s by electrical sirnin gages. JFor esen tust

€alen, the eritical ones v'll be vigually monitored and recordsd et the rpaximum
frequency rete of the sutamatic data accuisitior syste=. Approxioezaly 500
strail geses vill be imstalled eurirg glider comstruction. Taese gejes will
be used before sy high temversture tests are conducted. Osrtain sccessidle
%% vill be ieinstrlled after thermal exposure tests bawe Yeea oonducted.

1.2.1.1.6. Texpsrsture sasuresn.ts - Texpersture measuwreasnt throughout
the glider vill be pericrmed by thermocouples. Tesdersture of 8 single strala
€838 or 8 cluster of sirain geces vill be dsierrired by wn alequets mx=der of
therwocouples. Critical thermocounles vill be visuelly monitored. All thermee
eounles, including eczirol theTociples, vill be sutaceticelly recorded by
the data scouisition systes at & ssxpling rete verying from irtervels of tvo
seconis to 120 seccads. Tharmecounles vill e required to handle te=mars.ures
up to 3007 en aluximm alloy, 2100“F oa thin gace suveralloy, and 230FF oa
costed Moly. Aporuxizately 600 momitoring and recordirg thermooouples vill de
used, ine control tasermoccunlss end stand-by ecatrol thermocouples required
vill be detearmined by the lmp bank arrangements.

1.1.1.1.4.3 Daflecticn Messrements - Deflection msasuremcrts vill be made

1.1.1.1.h.0 Potogrenhis - Adequate still photogrsphs, ehiefly ia dlack and whif
tut wvith some 3imm color slide shots, vill be required. Jotiom pictures of eere
taia test phases will also be required.

1.1.1.1.5 Beport Resuirements 7o be inserted whes available.

1.1.1.2.6  Paciiity end Buuipment Reculremsmts

Krarsulic Jucks

mmm&mquthummu
W 3X7 e aluzim= alloy, 2100°F on thia gage sperelicy, and 25007 oo costed

Joly. The fixtures supporting tie la=ps end eccling system must be essily end |

"U\ 60 e e————
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1.1.1.1.6 (Contimmed)

@ummuwmawmwmmmwm.
Test J& or stroardack esznehle of supporting the test spacimen end reacting the
1oads thet would be trams’arred frua ths glider truss strustwie throuch the
trecsition ead @& 2-f00t section of simulsted booster sirucvure into the stronge
back.

Floor ralls or resct.on points sdjecent to the strongback to mact spplied test
loads.

Ja overhest cremd t0 position the test Lardvare on the strongbeck and to handle
test oequipment.

Providions for taking 35mm color slifdes, eclor and dlsck and white mctiom ple-
tures, snd & x 5 (nini—xm) color, and hlask and vhite stills.

Ope-hzdred snd twenty (120) deflection imdicators with renge variadls wp to
OSWQ

1084 end hest progres equipment

Actustor and vaiervall oodling equiymecmt
Overhest Jig and freme structwre

- A g osoeING | [ DRTEN 3
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1.1.1.2 GLIDTR/TT/TITTICY STRUCTIRAL AOMPTT™TR 9773 Certain corponcats
thet bave & SArTCTIT) €I..att €8 tHeLT 0D EDT Vio0d cox<rting stroctuses 0.
vite relatively sizmlp renctioms vill de testel em=wt fyow thw gliler, Tsls
sverosch vill ehorten the total tert time b pemitting rresareticn for total
clicer tosts &urine the selerd, fe~1114208 chocreoat, end actucl test of oo
woornts. It vill elso perzit dasiructiics testizg of the caxmnents vithout the
éneer of premcture felluxe of the prizary glider strusture 8t or mesr ths oam-

pozt sgport points.
he following couponsnt tests vill be dome st Bosing:
1. Pllot's Compartuent

2. N drmest Cordertusnt
3. Batches, Doors, Windove sad VWindshiald Cover

S. laclirs 3ire Sesments
6. rmlmzommmuwwmucm

1. mw»»:mmumtmuwumm
1.1.2.2.1 FILOT'8 COIPRARD T ITOT KU1 In oréer to verily the
structural inteTi v 6f T.8 INTSebKT i, 2T recrired to verify

the
mmmtyxtmwm'omznmnuzmmw
manumummaww.
mmuvmuuuunmnmmwmuumoumum
load ecnliitions gisulriing dwertia foress. 808 paresTend 1.1.1.2.1.3. xg;ann
mMNMhmM;unwpmdé@ul&
incingive. The gas may be alr, mitrogen or emxdon dlaxide.

2.1.1.8.1.1 Test Odlectives The ob'ectives of thess tests will Yo to spply
10028 end temmeTao_Tes SioJlt-ing @S €1osely &8 Possidle the eritical desicn
contiticre ite=ited 13 peragzesh 1.1.1.2.1.3. The tests vill verify the strwe-
tursl izcesity of tha pllct's eopertoert by deoostruting that fallure vild
pot occur et 1oes thos the vltimats loals end associated tempersiures of the
critical decign comiitices.

1010102010! Test Cemlimetion A strveturally m m.. m
702 the stesie Tt (ifor Vall Ve recudred ircludirg all earpoueris eexTying
internel precsure loeis st:ch as tetches end virlows. It vill coc=talin the
gaporte for the ejectico sest rails, the ralls for tho sest, and & simmlsted
sest.

mwmmmtmm:

3. An inlet fittirg will e providsd in the eospertmant wall to roseive the
Jmessuiging gos.

e. mm,wumuunw'wuum
ompetoest stracture. here not feasitle, loel tension peds vill b
e=loyed.

3. Deflection paimts vill be povided vith "allt-1n" tade.

A. ALl aonestructural imternal eguipmamt vill Be cxitted.

A, Sxin Fenels 1

LN
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1.1.1.2.1.2  (Contimued)

e eomvrtment Vil b tested ville guymorted by & fixture descridel Brielly
{z pera=esl 1.1.1.2.1.6 e=21 vi1l bo so orientsd with ressoct to the vertical
ead horiscase) as to eirnlily s much £3 poesidls the point loeding, internmal
rressute loodirg, besting, and data instrumenietion.

1.1.1.2.2.3 Peet Clitions

1. Btress-coat sRIW/ Jeosnue only &t rovea tampereture.

2. Doost st rom tecpersiurw vith critical oombined thrust and trengvicse
accelaraticn to 955 D.U.L.

3. Sest ejesticn st ryooa texpersture to 1005 3.V.L.

M. Mmnsuver et room tewpersture vith critical vertical eccelerstices to 954
D.U.L. Bee* vill be rlird to those eurfascs ¢m vhich envirammsatal

tests indicete 8 sigifiearnt wxyperuture rise.

5, Menwuver st desiga tepersture of 175C°F with eritical vertieal .ssslsre.
ticcs t0 95% D.U.L. .

6. Bogative intersal Jresswe et room texpersture t0 955 D.V.l.
7. Jositive imternal pressue at room texpereture to 100% D.V.l.
&g‘:uumudmm-nummwbntm:

1. A7ly stressecost t0 Both euter enld immer surfeces of the strustuml ehall
st selected arems adjecent te windows, hatctes, end euteuts.

2. locd vith icterzal yresese by izevements. mmm«w
incrernct t0 observe the stress-eoet &n the inside of tie eorpexrtwxt.

3. Descrd dsflecticns of sAlected loestiens st each iacremant of load.

b, The msxizuz presszre s3lisd vill e T5% of the yroof pressure loed. This
Qplied maxi=na gressire Lor the StIess-eost is aprwexinately 7.8 pd g.

Pollowirg thig, strein gases vill be installed. Thea, Foom tarpsreture testa
oombirize interral yressue @d point losls, er point loeds enly, vill be emm-
&cteld by enlyins ireremente of 1osd et wifoew 24 modarete retes. Jolist
1oais vill be mlisd by kvéirsulis jecks throuc: ea evener §)T4m and elles,
TO48 CT SIrTTS to tabs Yovided st the verious loed poirts. 7The point loals
vl Ve reacted by the fixtwe Gescrided iz peregrepn 1.1.1.2.1.6. Approximste
exta vill be taran st verying time imtarmals.

Baxt, the eriticel emdined load end temereture tesis vill B eomductel. Theae
tesLs V41l eansist 07 erlyins hest waere yeruived to obizin & tapertiure rise
ree bt to excocd FVF yer seccxi. locel esciirs exd/er irsgulsiinc vill be
enloyeld to provice thermal protectism for the eamartmest’s structirel shall
11 the vieimity ef the ecmpac—iment fittisgs. ASter tecperstures have besa

& U0
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1.1.1,2.1.3  (Oontinued)

stadilized at the toquired values, loeds vill be crplied et & uriform rate
e=t{) 11n1t s0ad 1s reached. Wille loed 18 held et this platesu for twd (2)
niputes, deflection end stress dcta will be tama st ten (10) eeconl imtervals.

The loaldinge will ther Ve inerecsed wnifer=ly uctil ¢5¢ er 1006 of D.U.L. 19
reacheld, ThYs load vill de held until éelflecticns are roccrded. Then the
1oed &4 hest will Ve docrensed to sere waniformly.

Poxt the cocpartment will Y eudjected to eisht orermting presiwre cyclss.
Follovins this, the eriticel mencuver eceelersilos= locts to 95% I.U.l. will
Yo epslied to the eampart=ent vhils 1% is wrwmessurised. All tests vill de
st rocs tecperstwre. Btresses, deflections, snd photogrephs vwill be takea
throughout the test.

10101.2010“ Pata Reor:irewrts m’ m' m' and m
psagrenents enl giress-cox s ovservetiors vill be required.

101010!010’ mnm. 0 b0 insgrited vhen svailadls.

1.1.2.2.0.6  Pecility snd &W Pllot's comvertme=t tests
vill be eomfacted €t rot.;. A tynical sueiic test ares evaunciely fifteea
foet square vill De required. Bovever, éoring pressure tests, berriers vill
be reccired t0 eomvert the eres into & hesexdous tast site espedlo of jotecting
persorsel ed adlecent equimant. Technicues till be e=plo7ed to reducs the
energy sared ia the expartaLnt &uring rressire tests. Standexd fecilities
for emlying point losls end heat snd taldng €zta st freguact imtecvels will
be rec:ired. A sorrce of modeTete pressurs erd tecpersaire gas vill be reqaired.
900 parecrerd 1.1.1.2.1.3. It must bo ecradls f maintaining ea INtErvAl come
partacat pessure ef ©y to peig (rrecsure to be detarmined Wut estimgted &b
16 psig maximm) with & ecrpertasst leakage rats of 10 cudbic fest yer Eimle.

&. A Jig to supeart and react the yoint loalds tmlisd to the cosmartrent,
™o Jig vill sirmlaze the gunmort mcints on tae glidar end be designed
with & piniras factcr ef salaty o throe (3) em tia eritical éssien
wltimnte oogmertrent reastisns. Th desipn vill Also account fer the
etocts ¢ tacpersture,

Y. Pixtures to surport hest lge e Saflectiion Wensincery. The hest
ix=oe end surportirg Cresswerk vill be dselpned for slapls ressvel te
peruit adogquate inspectien Decmm.

s. Mo ofavior to cormect the presywrised gas lize te tie meeial Anded
fitting yrevided an Liw sorparissnts.

6. A only of ecolirg flnid exd yupe &d assccistel eguizmet eomuising
8 systc= %0 circuls’e the fluid throuch the specicl ecoliry devices
w:am&mmmmrcsumum
tural)

1.1.1.2.2
svailadle,

VL0

v 4108 3000
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1.1.1.2.3 EATCI™3, DOOR3, WIDOW3 & VT8 IXID COVER TEET m N
70 b8 irserted wiea mveilroie.

O 1.1.1.8.6 SYIR PATIA TEIT REUDIRIT] 70 be inserte! vhea svalladls.
' 1.1.1.2.5 o AR ETS T TS 7o Yo inserted vhem
avalladble.
. 1.1.1.2.6 EIRXT AL JONITS TAST KXTIINIT™S To be insxrtsd visn avalladle.
1.1.1.2.7 FEIACTURAL ASSE CLIES FYCT RCCUIRD®TS 70 b6 (nsorted whem
evailadle.
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1.1.1.3 GLITER/BOOSTIR TRIALIITICY TIST FRWIRDTTS In order to0 verify
the strvctural irie.Tity G U U ThelOWS VE..03.6, iV 18 Teguired verily the

tructural integrity of tre glider/boosier trrnsiticn sectica and of the eccele
eration ro¢’at motor supports et 95% of dssign ultimate loeds.

g

1.1.12.3.1 Zest Oblectives The prxpoce of this static test is to verify the

structural datecrivy of .0 lider/dooster tramsition and he sccelsstiisn
rochst motor suynorts. Taise odblective alall be met by expocing the structwe
10 955 of design ultimate loals (D.U.L.) vithout failure.

1.4.1.3.2 Test Corfiguretics The static test glider/booster tramsition
sball e of structurally coacnlses flight guality hardvere and identicel t0 aa
actual flight article excep. as moted delow:

1. Bo adlative ocostimg will de imstalled.

2. A spent accslaretioca rocist motes from the FFRT progrem shall be weed.

3. Beparetiocn dsvices stall te inactivated.

M. PFittings wvill be incorporeted in the design and fadricatios of the test

W
°

Holes through tie surfece pansls vill be Jrovided were nscesasry to pess
1oad cadles, rods, and strege.

Conditicns 1 end £ vill e tested with the tremuition mounied off e ecxplete
slidar Guring glider tes. b a=d 6. Jor ecmditions 3 thoough 9, the fervard
sottion of the transition ehall b0 mamted t0 @ 3 t0 5 foot sectica of the
glidar aft truss strugture oF & structurilly sisulsted truss structare.

e

¢lider/booster tramsition shall be nounted betwesn the simulmied glider strees

ture &4 2 foot sestionm of olmulsted bDoos er structwre. The entire test specis
el stall be caxtilsvered off & "strorg tock®. T8 booster portica shall 6B
asct the test speciren to the “strong desk®.

14010,:3 Toat @1%
1. Iaximm positive dending to 67% ead 956 D.U.L. (Glider Tests A and €

respectivaly, ses Jeregrsphil.l.l.3.6). s

« laximm ssgstive Yending to 67% amd 95% D.U.3. (Glider Teste b amd 6
respectively, 088 Neregrepnil.l.l.3.6.

3. Mximm side dending to 955 D.V.L.

A. OCosbined side and positive beading to 95§ D.U.L.
S. Cozbimed side end megative dendisg to 95§ D.V.L.
6. Mximm torsica ecaditics t0 958 D.U.L.

7. Mxises escelsrsticn ecnditica to 95§ D.U.I.

-
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1.1.2.3.3 (Contimed)
8. Mort st maximm piteh dending + thyust veetor comtrol.

9. mnmwmowmem,

Tas treasition will be tested for conditions 1 and 2 durin: gliler tests & end 6
yer Purogrers l.1.1.1.3.0. Conditiony 3 turougt 9 do rot require tue glidsr,
Simlated glider structwe a8 ncted in 1.1.1.3.2 may be used.

loadr vill be apnlisd to tre loal points through anm evener systam by hyérsulis
Jacks in such & mezncy that the resuired srears, bendin; moments, end tarsions
vill te produced. All loads vill be srplied to 95% D.U.L. Beat vill de

87alisd by banks of rediant heat lasps curing test 7. Bach bank of laxpe will
be comtrolled by & thermesouple to limit the imtermal skin te=perature to 300°7.

1.2.1.3.% Data Pacuire=ents @taesses ca the primary transition structure
vill be mearused by elecirical strain gaces. For each test exploying geges,
toe eritical anes vill te viguclly mcaitered and recorded at the maxirus free
QUdLy rate of tle sutomatic dats acquisition systexz. Electrical ceflectioa
indicstors vill be used to msesve Gefleciions. They vill be monitored and
recoriad in the same manner as the critical strain gages.

1.1.1.3.5 Beport Requirements 7o be inserted vhen availsdls.
1.10103.6 ty and t

D/asncester Jars

Loed Yoritoring Recoxrders

loed evensr system

Rréreulic jacks

Test Jig or stromzback ecpadls of supporting the test specinen and reecting
tie loads that would be transferred fi1os the glider truss structure through
the trensition and isto tie dooster portien.

Tloor rails or resction points adjeseat to the streongdesk to resct applisd
test leads.

/a overtest crans t0 position the test hardware on the strumgback and to
handls test equipmemt.

Antosstic data recording rretem.

Madigst hest lacps eand associsted equipmemt yequired to hamdls tecperstures .

up to 30007 ca the aluxmisum alloy skin of the glider/booster trensition
strusture.
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1.2 CRYTD VISPATION SYRVEY (CLYT'"R DYTA TIC) TES? REVIRMMERTS

1

A erourd vibratlon 1ot 6 the M/L2-5L00F £ALCT 8itil D& ESRCUCWS 10 vesify
tre structural irtesrity of the Dyna~Goar glider. The test shall be concucted
in two pheses; (1) 2 hard mount test to verify tha glidsr eontrol surfaces
vibration modes, frecuencies, axd da—ping velues; end (2) a saft mount test to
verify the vibration modes, associsted frequsncies, end darping values of the
complete glider.

1.1.2.1 FLIC?? CQNTROL SUPPAES

1.1.2.1.1 Test (blect.ves The purposs of this glider eroerd vidration
test 18 tO HOASO tlC Pooul rodes, frequercies, and dsrmirng of the flight
control surfaces in ardar to Vverify those values used in giicer flutter calcue
lations snd dynemie lceds studies. It zaall also be required to detect local
resonsnces that mey effect the sl'4ar operstion in order that corrective re-
design may bo effected.

1.1.2.1.2 megt Confiruration A ecxplete glider shall be mounted so thats

1. The glider boly is ricidly sttached to the ground st the &ft end, &
forverd point, and at lsast one place im bemeen.

2. The sft ving sper is rigidly attached to the grourd et tvo or more
points includig tte wirg tip. The ving fin crease sy 1s rigidly
attached to tha ground at the fin<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>