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FOREWORD

This bibliography is a compilation of references on\

Ft1igue and Fracture of Aircraft Structures and M.aterials.

References are sequenced numerically within each of

the following categories: I. General and Miscellaneous

Reports, II. Instrumentation, IlL. Sonic Fatigue, IV.

Materials, V. Airplane Panels, VI. Wings, VII. Fuselages,

VIII. Landing Gear and IX. Mechanical Fasteners.

Entries were selected from the Defense Documentation

Center's collection covering the period January 1953

through May 1972. This volume is a revision and update

of the unlimited references to the earlier bib'liography,

AD-866 900.

Corporate Author-Monitoring Agency, Subject, Title,

Report Number and AD Number Indexes are included.

BY ORDER OF THE DIRECTOR, DEFENSE SUPPLY AGENCY

OFFICIAL

iET B, Slat ~
Administrator
Defense Documentation Cenrter
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOMLI

AD-25b 751
AERCIAUTICAL SYSTEMS DIV *RIGHT-PATTERSON AFB OHIO FLIGHT
CONTROL LAB

MANLUVER LOAD DATA FROM C-130 AIRCRAFT (U)

MAR 61 IV PHILLIPSsLAWRENCEI

UNCLASSIFIED REPORT

DESCRIPTORS: *TRANSPORT PLANES, DESIGN, FATIGUF
(MECHANICS), FLIbiHT TESTING, LOAD DISTRIBUTION,
MANEUVERABILITYs STRUCTURES (U)
IDENTIFIERS: C-130 AIRCRAFT (U)

FL14HT DYNAMICS LAB., VRIGH1 AIR
DEVELOPMENT DIVe, WRIG•'T'-AT'ERSON AIR
FORCE BASE, OHIO* MANEUVER LOAD DATA FROM C-
130 AIRCRAFT, BY LAORENCE PHILLIPS4 REPT.
FOR STRUCTURAL DESIGN CRITERIA* MAR 611 17Pe
INCL, ILLUS. TAbLES. (pROJ. 1367) (VIADD TN
61-'4)UNCLASSIFiED REPORT DESCRIPTORS:
MANEUVERABILITY, *TRANSPORT PLANES, FLIGHTTESTING, STRUCTURES, LOAD DISTRIBUTION,

FATIGUE (MECHANICS)i DESIGN. OPEN-ENDED
TERMS: C-13U, STRUCTURAL FLIGHT LOAD DATA
ARE PREbENTED FROM C-130A AND B AIRCRAFT
PERFORMING NORMAL OPERATIONS AND ANALYSES OF THE
DATA, THIS INFORMATION IS INTENDED FOR USE IN
DETERMINING DESIGN CRITERIA FOR FUTURE FLIGHT
VEHICLES AND IN ESTIMATING THE EFFECT OF THESE
MISSIONS ON A STRUCTURE OF THIS TYPE IN TERMS OF
STRUCTURAL FATIGUE AND ESTIMATED LIFE. (AUTHOR) (U)

U/
UNCLASSIFIED /ZOML!
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UNCLASSIFIEU

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO /ILOMLI

AD-2•8 024

COLUMBIA UNIV NEW YORK

REDUCTION OF THE ENDURANCE LIMIT AS A RESULT "'
STRESS INTERACTION IN FATIGUE (u)

FEB 61 22P HELLERoROBERT Ae;
CONTRACT: AF33 616 7U42
PROJ: AF-7351'
MONITOR; WADD TR-60-752

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPT FOR 1 FEB-31 JUL 60 ON
METALLIC MATERIALS*

DESCRIPTORS: *FATIiUE (MECHANICS)* AIRCRAFT, AIRFRAMES,
ALUMINUM ALLoYS, DESIGN, EQUATIONS, LOAD DISTRIBUTION,
MATERIAL-S MATHEMATICAL ANALYSIS, MECHANICAL PROPERTIES,
PLASTICITY, bTEELs STRESSES, STRUCTURES* TEST EQUIPMENT,
TESTS, THEORY (U)

[ UNCLASS!FiED /ZU•LI
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U14CLA55 I F I EU
)O~t. rNEPUK~T BII3LIUGN\IPHY bEARCrH CUNdTRUL NO. /TZOMLI

STAiWURL' uNIv CALIF AIFPLIEI) MATH-EMATILS AND STATISTICS
LAB:)

Oqi~ MOL).S FUR TriE PHRi3AdILI1Y OF FATI%,UE FAILURE O.F A

S TRVCT'UIL (u)

APr( b9 IV PARZLN,EMANULL;
RLPT# Nus THRI5
CUNIRACT: N6UNR~blqLJ

UNCLASSIFIEU. RCEPORT

DLSCRIPTUrcS; sFATIQUE (MECHANICSl *STKUCTURt.S,
Air~Ff~AME:) DU.SIG.4 MATERIALS, PROBABILITY, sTATItSTICAL
A NAL YS IS (u)

THE PAPLK RLPHEbLýJT5 AN ATTLMPT BY A eERSON TRAINED
IN PROBABILITY THL.OrY TU SURVLY SUML uF TmE PRObLEMh
lf4VULVELO IN EVALUATINt3 STRUCTURAL SAFtTY. A REVIEtv
15 i'RESLNTEL) UF THE PRObAbILISTIC CONzIDEt8ATIUN5
I.iVULVEU IN EVA6.UATIN%., THE STRENGTH4 OF MATERIALS, AiD
THIE Cot,,!TRULTIOil UF SO C.ALLtD S-N CURVES, A
PRO046aISTIC 1MODEL FOR THE LIFE t5EFOuKE FATIGUE
F'Ai.Wi'E OP A STR~UCTURE IS ULVELUPED. (AUThi~ti) (u)

Uo'CLA!SSIF1EU /ZOMLI



%jI4CL ASS I F I EV

,1C. ?(EPLriT aIlBLIO.hPAPHY :)EARLH CuNTRt)L ND. /LOllLI

OFIC uF NAVAL RLeStA,(Ct1 VVA:)HliNTUN U C

SYMPo.'-IIM PKOC v-j'm.a5S TRuC1UIAL UY14APMICS OF sIGH
SPEL.D FLIiuHT, LUS ANGELLS, LALIFOIRNtA - APRIL 24t, 2bo
2o, I)'619 (U)

61 7 4ac)P

uN(.LAzSIFIELJ R~EPORT

DLSCRIpTu~ib: .*AERUuYN'AMIC CHARACTErKI5TIcs #9AIRPLAN'ES

*DELTA 4IN(5 o'F6UTTLR *.GUlcbEU PiISSILL.S t*NUISE

*STIoCTURAL SHELLS 105YMPOSIA ,AERUDYNAMIC HLATING
AI.iCrKAFT 9AlINFOILS AltýPLANL PANEJLb ,CUNTRUL SYSTrms
DYNAmICS ,ELAST ICITY ,FATIGUE (mECHANICt)) *rlj(H-
TE~iPtRATutRE kESEAR~CH ,iiYPER$0ONIC CHARACTEIRISTIc5
INERTIAL t.UIUANC. ,LIQuU. ROCKET PROPELLANTS #LOAD
0IsTKI6Ul*!OYN PMOUEL TL$T5 tPI'OPILLANI TANKS ,ROCKET
MOrOiK NOISE ,SATE.L-ITE!SAkTIFICIAL) #SP~ACECRAFTo

bUPEr(0N.iC FLOW *TESTS 7TRACKS(AtRQOYNAMICb) sVIBRATION
O.-iNV TUivNEL-MUOV-L.. tWG CM

CuNTE11713 CUJNCEkPTS FOR~ AEROLLASTIC bYý)TEM
HPPO,.A l)TIUN$l SYATIL AEFROVYNAIMICS FUR FLUTTER

AiIALYSE:); FLUTTQ.R AT mIGH MACHi NUMBt.Rb: AN INOIL.IAL

FLLJTTLR AiiA!.Y!SIS FOR~ ,iYIERSUNIC DELTA v~iNGS; A THEOR~Y
FUR ALHuELA!)TIC sruoZLS 0I9 DELTA LIFTING -SURFACES;
F~i.UrTER UF FLAT PANELS! IN A L06 SUPLIkSoNqC FLO?;
FLUITLR UF RECTANGULArm PANELS; 11OVEL FLIGHT TESTI-ýG
014 ,IIQH-SPELD TkACKzo; LIQUIU bEHAVIUR IN ROCKET
PROPELLANT TANKS; DYNAMICS OF LP VEIIILLES; AERO-
iiiEtTIAL COloTHOL $YS)TLmo DYNAMIL LOADb OF MISSjILE
CONFIG3UKATI~jpS; 'iINLJ LOADS ON A VE.RTILALLY tISING
VLHICLE; kAriDOM GUST AND TAXI RL.SPONSL CALCULATIONS

FOR DELTA WING h1ICOAFT; BLAST-LOADINu3 ON AIRFOIL5;
STALL BUFFETifqG LU'AWS; 'A MEIiHUU FUR A14ALYLING HEATEO
'evINUS;uEFONMATIbNAL RESPONSE OFHEATLDIiING TSS

STRUjCTUrKAL VIBRkT* 'i IN SPACE VEHICLES; STRUCTURAL
R~ESP014SL IN NOISE INPUT5I CAPTIVE MIS5ILE RESPONSE TO
RANuori PRLSSUREts; SrRUCtURAL ,RESPUNSE TO THE NOISE
INPUT OF THL SATURtN ENGINES; THL ENVI80NMLNTAL
VIBRArIUN P'(OjLLMe(U

4
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VDL hEIVUrýT -3IE3LI~riAPHf SEARCH CVNIROL No* /LO'1LI

AU-46t) 19t)
FuRL16,j TE.Cr1NVLU0j uly WýHlGhT-PATTEtKSON AFlb OHIO

AVIATION tidvIL4 (SELtECTkLO AHTICLES) (U)

UNCLAbSIFIEC) R~EPORT

O)ESCRIPTOrcS: *CO.NlLWC1AL PLAiqES, *lRAWbPURT PLANES,

Alr(PLAIHF.) DLSjGi,q ECONOMICSo FATIGUE iMEC11ANICS),
MYURAULIt. SYDTEhz, TLCHNULOGICAL INTL.LLIGENCE.,
frAN:,L.MT ~iQS, VibriAT IOo (U

IUE;qTIFIEr(S: CLECHUSL0VAf\IAv Ub.'Sl (U)

CUI14.ý FATIGUE OF SUPPORTIN~G SiRUCTURE5 OF
TRA.4SPOIr(T AIRCRAFf kJRLAF IN PIP,-. LINE OF AN
AIRt.RAFT I1YURA1 ULIC -SYSTi.M BY THE LFFEL.T OF
VlBr(ATIQN THlE AN-ý4 AIRCRAFT (U)

5
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UNi'CLASSIFIlED

DOL 'ýEPULRT BIBLIOGRCAPHY SEARCH CUNIRU!, NO. /ZOMLl

Au-d27* 12J
LUCKHLEL) AlirCRAFT CORP B~URBANK( LALIF

aivVESTIUATI~ti OF rHL REl'RESLt'NTATIUN Ot AIlCrHAFT
SLRýICE LuAUINGý) INFATIý3UE rELJTS (U)

OAN 62 30hP MCCU'..LOCmtA.ejs;MELCONsMsAo,
RLPT. NU. TRoI 4ib
CUNTRACT: AF33 616 6n7b
MUNITUR; ASL TIR61

UNCLASSIFIEu R~EPORT

DLSCRIPTO1ý5; 0AII(CRAFT, '*'AT1I~uE (MECHANICS), *LUAU
DISTnIuUrION* ANALYSIS, ARMY AIRCRAFT, EFFECTIVENESS,
FLiGMT, tjUST LOAuSl LOADING, MANEUVERA6ILITY,

hLLIABILITY, STATISTICAL AWALYSIS, TLSI METHODst
TESTS ~U

AN INVE!)TIGATION ;iA$ CARRIED OUT OF THE
EFFL.CTIVENESS IN FATIb:UL TESTS OF PHALTICAL
RLPAESENTATIONs OF AIRCRAFT SE.RVIC.E LOADINGS. THE
INVEsTIljATI(JN RtWu1REij THE UEVELOPMENT OF TEST
APPARATUS CAPABLE OF APPLYING TYPICAL RANUOM LOADING~
HISIONItS. USINo THIS EWUIPMENT RANO~m GUST
LuALuINGbs MILITAR~Y MANEUVER LOAUI14GS, GROUND
LUA0114G.', AN~D CUMPOSITES OF FLIUHT ANL; GROUND
LUAuIING3 6EIE APPLIE:De THE RESULTS OBTAINED WgRE
US)Ei To EVALUATE. rHE ADEQUJACY OF ORDERED, CYCLIC
L'JAVI.G RLPXESE,.iTATIO.NS Or TMH. RANDJM LOAOINGS9
THE EVALUATIONiS INDICATL THAT SPECTi(A OF' CYCLIC
LuAOINGi 6AS)EU ON SIMIPLL MEAN CROSSING PEAK COUNTS OF
StRVICE LOjALING RECORDS CAN BE uIRELILY EMPLOYED IN
TESfS IN nvHICh THL MAXIM1UM VALUES OF APPLIED STRESS
AriE I-tODLXATLLY hI(3H* it TESTS ifHERE Lu~vER PL.AK
STRLSSEb ARtE GE(4ERAIEO, THE TEST LIVEb MAY PROVIDE AN
UNCON-bERVATIVL LSTIrIATE OF SERVICE LIFE. THE
RLSULrs 08TAINEU IN COmPOSITE LOADING TESTS INDICATE
THiAT THL CUMULATIVE EFFECT i.'F FLIGHT LOADINGS, GROUND
LuAUINGzt AND GXOUND TO AIR TKANSIT10ONS IS NONLINEAR#
HOWEVER, IN DNE SET OF lEST$ REPRESENTING THE
SERvILE CUNUITIUNz IN THE 4ING ROOT RLGIO14 OF
Cu~4vENT1iO4AL TRANSPORT AIRCRAFT, ADEQUATE SIMULATIONS
OF THL LFFEI.T OF CeriPuSITE RANDOM LOADINGS AERE
O03TAIi'EutJ (AUTHO.R) (U)

6

, I
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UNjCLAbSIFE lt,

JUL KE1rUIT RIBLIUGIr.APhY SLAFRLH CUNIRCJL NO. /LOMLI

,fT IU14AL 6UNLt~AU Ur STANLARUZ) ,.AbHjNu.Tv,-4 0 C{,%~t0,lE lMArNEUVER-SpL:CTHUMs FAfIi(Ut IESTb OF
AIN~LRAF! bEA?i SI-LL.IMENSI U)

MAY 6z IV MORDFI#N*LEUNARUIHALSEY.NIXON;

RLPT. 14, 711;2

UWCLA~jSIFILU 'IEPoXT

DLSLRIP1or!; OAItNFRAmEs, OAL.UMINUM ALLULYS, *BEAMS
(ELELTIh0MA%3NE.TIC), odLEAMIS (STRUCrURAL), 'FATIGUE
(MEChAi1ILS)s Alk(CRAFTt DLFORMATION, FAILUR~E (MECHAN~ICS)s
LOADINta, S1'RLSSESO TEST LQUlPMENr, TEST METHODS (U)

THlE BE'jukllj F.ATIGjE PROaPERTIES UF A GrOUP OF 7075-
'16 AL ALLOY BIEAMi SPECItm.ENS 4vEiE FOUND TO bE
SIMILAR to biosr. -jF TYPICAL Alikr(AFT STRUCTUREss

TLI )fULTS ! f)AN H.FOL~N CONCLUSIONS
RLGARL)Ii4G TriE CuNSTANT-LOAU-AMPLI7UUE FATIGUE
PNOIVEfTIES UF ThLE BEAM !)PECIMENS. STATIC
PREtiTRE&5INCQ A7 IUO PCT LIM LOAU IMPRUVEu THE FATIGUE
LIFE. UF 1lE SPECIMlE14S AT FATIGUE LOAD LEVLLS oF 6U
PLT LIM LUAU Uk LES--, PROVIVEwj THAT TthE PINELOAD WAS
APPLItU IN THE~ :)AoE D1IE.CT"UN A:) THE. SUBSEQ~UENT
FATIG'JF LUAUIS* PEmIuDIc SINGLE UV.R!>T8E5SINb AT
Il(. PLT LIM LOAO AFFECTLD THE FATIGUE PROPEt(TIES IN
TiiE SAI-ir tEAY AS P ETKE!SSINL, oliJ, 01LY MOINE So*
PLIOUIC 1REPL.ATEIJ IAJUEiSlRESSING AT 25 PCT LIM LOAD

/ , ~PiOUUCELI NO SIGNIFICANT CHANGES IN Itic FATIuUE LIFE
UiJDLI W~IGUE LUDS APPLIEU IN THE SAML DIRECTION~ AS
THE UIJDLRSTrNE~sIiqt~ THERiE VvE~ INUICArIUNS THAT
PUSITIVc. LUAU LLVELb BELO* A CER~TAIN4 LUTOFF POINT li'
THIE sPFCTKUM uIL) .';oT IJOTOUCE SIGNIFILANT FATIGUE
UAM-Ghl, TtiE SPELTtiU(i CUTOFF CUNCEPT APPLIES ONLY
TO rPO:)fIVE LUAv. LEVELS. (AUTriON) (U)

UiNCLASSIFIED /ZUMLI
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OOtL R~EP~ORT L3IbLIUGIHAPHI bEANCH CUNTRUL NU* /Lt)MLI

Av-z99 4$9L
LlbtIARY uF L0ONGRESS WASHINCb1Ooq U C AEkOSPACE TECHNOLOGY

FATIGUL STRLNGTm IN AIRCRAFT BUILDING
t(bTftUCTURES) (U)

IJEC 62 IV LAPINSKI*IZUZISLAW;

UiiCLA~bIFilEt r(EPokT

DESCRIPTOKr): 0AVhFHAg1ES, FATIGUE (MECHANICS), LIFE
EXPECTANLY, 6UAD DISTRIBUTIONs LUAUING (MECHANICS),
hATHEMATICAL AINALYlStS sTRESSES (U)

UNCLASSIFIED /ZOMLI



uN C LA. s IF I Eu

iDt. ti~tURT djLjt~1UCAPHY ýEAFRCH CuNIRUL Nue /LOtILI

Ao-4U3 36:s
LQRH4ELL ALiRUNAUJIALAL L~v INC. t3UFFALV N Y

THEL Er~.C.TS 'Jý kT-10)PHER..IC TURdBULLNCE UPON FLIGHT
Al L.00 ALTINULE A14U HiGh SPLIu tU)

uci oj IV 8REUHAujS~vqo*;

RLPT. NO, ý DOM32S

UNCLAýSIFIEV IREPnKT

ii I oESCRIPToh5: *jEI ý1%3HTENS$ *JLT BOMbEilS, LOO
ALTIUUOEs TURJUL0.4CE, NAVAL AIRCR~AFT, ATTACK
bUr¶BE.RS, ALfhUYaNIAMIC CrIARACTLNIlSTICS, taUSrS,
GU3T LUALIS, FiATI~UL (MLCHANICS)o TERRAIN

AV~JILJA14Cr. TRiANSLJNIC CHARACTERISTICS* (u)
ILIENTIFIEKS: A-6 AIRCRAFT, GUST
ALLE V jA I ON * (u)

CUNTE14TS: AIRCRAFT PERFORMANCE REWUIR4MENTS FUR
LOW ALTITULIL FLIGHT THE RESPOWN,$E OF AN AIRCRAFT
TO MTOPEII UtiULLNCLE PROBAOILITY OF

EI'CuucJUNGr-ltf Tur~bULL1CE AT LOis ALTINIOES
VARIATIUNi OF TUh6VLLNCE ExPIECTANCY tiFFECT CF
Tu~bULE14CL-I:JUUC.EL) MOTIONS UPON ThE CktVE
tS'.NTtitsIS OF PReCEOING SECTIONS GUST ALLEVIATION

ANL) LUAU ALLEVIATION STHUCTURAL FATIGUE (u)

UNCLASSIFIED /ZOMLI
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hOC. IEe~UfT bIB3LIUG"APHY SEAR'CH CONT1ROL NO. /ZOMLI

OHiIO STATk. UNIV COLUMBIUS

ASPECTS OF KELIA13LLITY UNDER CONDITION~S OF ELF VATEU
TEMPERATURE CREL.P AND FATIGUE. (U)

DESCRIPTIVE NuTE: iUNMARY REP79 1 FEB-1 OCT 62,
rIAH' aj 3VP FREUUENTHALtA.P1.;

CUNTRACT: AF33 616 bk8d

TASK: 73blu6
MUNITLJR: ASO TLJ~bO3 267

UWiLAbSIFIkL, REPORT

SUPPLLIIENrAhY INuTL: KEIpOKT ON METALLIC MATLRIALSO

L)LSCRIPTOXS: *A1il~~AMEb, GUII)EU MiIISILLS,
$TKUCTURLSI 'lLIABILITY, AVIATION SAFETY,
SAILTY, IiATHL.MATICAL Pt(EUICTIO14, L(UATIONS,
DYi4At1ILSo LOADJI~i.4 (MLCt1ArICS)s AERODYfNAMIC
LUAUINt3, LIFt. EX,'ECTANCYs AEROLLASTICIIY,
AEiROTHERMOLLASTICITY9 CREEP# FATIGUE (ME
(.HANICS)t 5U1eEiKSVNIC FLIGHT, SiJPLRSOiwIC
PLANES* (U)

THiE $ULUTION OF TIIE PRObLEM OF ATTAINING ADLQUATE
SAFt.TY ANU RELIAbILITy IN SuPt.RSONIC AIRCR(AFT
STRVCTUNE, Q.PE.RATjNG ujmUER LON~UITIONS UNDILR WHICH THlE
OAMAGINkJ EFFECTh OF CYCLE SEWSITIvIrY (FATIGUE.)
AIN) Tlit-L~EN51TIV1TV (CREEV'3 uF THlE STRUCrURAL
MATE.RIAL COMB3LN' IN GRAUUALLY RLDUCINmj THE RESISTANCE
OF THLE :)TRUCTURL NEtiUIRES THE 0jL VELOPHENT OF
SIMI'LIF1EU P'4OCr.UURES FOR THE EVALU AlION OF THE
CUOtINI~EV DAOIAcE ACCUMOLATIOw, WHICH EMBODY 6jOTH THE
PHY3ilLAL ANt) PRUjIAbILISTIC AS PECTS OF DESIGN. THE
Pi(EZENT fiLPuRT ATTEMPTS Tj. UEVELOP THL BASIS FOR AN
APP~ioAct ro 'HE !jULUTION OF THIS I'RUBLEMs FUR AtIICH
NU AULQUATE EXPLRI MIENTAL INFORMA1IUN EXI.,TS AT
PhESENTo ONi. OF ITS PURPOSES IS TO PROLVIDE THE
GUIUELINES FOR THL PLANNING OF TESTS AND
EXPLRIMLNTS, Tlt. RESULTS OF '4HICH WOULD BE RELEVANT
FUR STRLJClUHAL Lý~ljESJtjs (AUTHOR) (U)

10
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UN CL A SSI F IEU

o)DC ikErU'.T BIBLIOGR~APHY SEARCH CUNIROL NO* /ZOMLI

AU-'41o o'4u

RANL) Coid' SANTA 11ONICA CALIF

REViEll AND ANALYSIS OF CUMULATIVE-FATIQUE-DAMAGE
Tf;LUR IE~' * (U)

'Au" 63 azp AECHELE,LLOYU
RLPT. NOJ. tEMU. ikMJ6!OI'R
CONTRACT: AF'19 638 700

UNCLASSIFIED IIEPQRT

DESCRIPIONS: *AIKCtRAFT, OFATIQUECMECHANICS)l
STRUCTURAL PARTS, AIRFRAMES, DESIGN, STRLSSES,

ANALYSIS, MATHEMATICAL ANALYSIS, THEORY (U)
IDENTIFIERS: 1963, MINER'S THEORY, VALLURI'S
THE.O09Y qROVLRfS THEORY, CORTEN-LOULAN THEORY,
FRUELEI'JTrAL-HELLLN THEORY, STANLEY'S THEORY* (U)

THIS M'EM1ORANDUM CONTAINS THE RE$U A STUDY OF
CUMULATiVE FAThwUE UAMAbaEo IT SHOoS THAT THERE ARE
CERTAIN KEY ASSUMPTIONS NiHICH CAN BE IDENTI FIED tN
CuRh~Ei'T ['HEORIEý)* THESE ASSUMPTIONS DETERMINE
Gt:NERAL TFkENI)S IN TthE STRWCTUIHAL vwEIGHIT RLQUIREI) TO
PROVIbE A SATISFACTORY FATIý3UE LIFE tiHEN A PARTIC~JLAR
TH1EORY IS USED FOR FATIGUE-PREVLNTIVE DESIGN OF A

FLIGHT !STRUCTURE. THE KLY ASSUITTIONS HAVE TO DO
WITHi T.'ic rAY FATIGUL OAMAGE 1S AS!SUmEu TO OCCuR AT
DFFErkCiJ STRESt) AIIPLITUOES WHEN THLY ARE APPLIED
ALONE AN4D WHEN~ THEY ARE MIXtD WITH OTHER STmESS AMPLI
TOOLS (Ao It) THL CASE IN AlrmCtAFT)o
(AI.J1HUR (u)
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UNCLASSIFIED

UDC NEPORT BIBLIOGRAPHY SEARCH CONTROL NO- /ZOMLI

AD-416 78'

NORTHROP AIRCRAFT INC HAWTHURNE CALIF

INVLSTIbaATIUN OF A METHUD FOR THE PREOICTION
OF VIBRATORY R.SPONSE AND STRESS IN TYPICAL FýLIGdT
VEHICLE STRUC1UmEo (U)

AU(a .3 309P WHITERo9Ao;ELDREDKoEo;
ROULRTS*,*H*;

CONTRACT: AF 33(616)-8219
PROJ: 1370
TASK: 137009
MONITOR; ASD TDR62 BU1

UiiCLASSIFIED REPORT

DESCRIPTORS: "(AIRFRAMES, VIBRATION), STRUC
TURES, STRESSESoTTEST METHODSt TEST FACILITIES,
MODELS (SIMULATION), DESIGW, CONSTRUCTION,
MODEL TESTSo SONIC FATIGUE, FAILURE
(MECHANICS)t SCALE, RELIABILITY# (U)IUENTIFIERS: 1963, SNARK. (U)

THE PREDICTION OF THE VIBRATORY RESPONSE OF A
COMPLEX STRUCTURE SUCH AS AN AIRCRAFT FUSELAGE ORMISSILE TO A RANDOM EXTERNAL FORCING FUNCTION WAS THE
PRIMARY TASK OF THIS PROJECT. PREVIOUS ATTACKS ON
THE PROBLEM HAVE SHOWN IT IS NOT POSLbBLE TO
ESTIMATE VIBRATORY RESPONSE WITH USEABLE ACCURACIES,
LOCAL AND REMOTL ACCEPTANCE, TRANSMISSION THROUGH
STRUCTURE AND To SUBSTRUC TURE, WHICH ARE ALL THREE
DIMENSIUNAL PHENOMENA, AND RANDOMNESS ARE A FEW OF
THE COMPLEXITIES IN VOLVEDo THE TIMELINESS AND
IMPORTANCE OFF THE STUDY I5 DUE TO ITS CONCERN WITH
STRUCTURAL IN TLGRITY AND RELIABILITY* THE VARIOUS
NEEDS FUR BLTTER HANDLING OF NE* PHENOMENA IN
STRUCTURAL DYNAMICS ARE GIVEN. PREVIOUS STUDIES
HAVE INLI CATED THAT PRIORITY SHOULD GO TO
ExPERIMENTAL STUDIES, IN PARTICULAR THE DYNAMICALLY
SIMILAR STRUCTURHAL ODEL. THE CONCEPT !S PRESENTED
ALONG WITH A DEMONSTRATION WHICH INCLUDES DESIGN, CON
STRUCTIUN, AND IEST OF SUCH A MODEL, THE EX
PEHIMENTAL TOOL UNDLR $TUDY 6ILL PROVIDE A RELIABILITY-BY-DESIGN APPROACH ?HICH SHORTENS THE

DESIGN PERIOD BY PROVIDING UES1IN INPUTS EARLY IN THE
UEVELOPMENT OF A NE" SYSTEM* THE MODELS WILL BE
ESPECIALLf USEFUL IN SPACE BOOSTER PROJECTS WHERE
DIFFEkEi4T PAYLOADS ARE SUBSTITUTEu. SUB STUDIES IN
SUPPONT OF MODELING WERE CONDUCTEDo IMPROVED MODEL
LAWb ANU CONSTRUCTION TLCHNIQuES WERE DEVELOPED.
(AUiHUR) 12 (U)

UNCLASSIFIED /ZOMLI



UN CLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMLI

0 AU-4i31 d24
AER";NAU'rICAL REbEARCH INST OF SWEUEN bTOCKHOLMF ANA4Y:Ij OF THE PROdAbILITY OF COLLAPSE OF A FAILSAFE

AIRCRAFT STRUCTURE CONSISTING OF PARALLEL
ELEMENT:

DESCRIPTIVE NOTE: FINAL REPT.
SFEB 64 SVP

REPT. NO. HU-961
CONTRACT: AF61 052 573
PHOJ: AF-'167
TASK: 14*704
MONITOR: RTO TDR-63.42JU

UNCLASSIFIED REPORT

SUPPLEmENTARY NOTE: REPRINT ON STRUCTURAL ANALYSIS
MErHUD•o

DESCRIPTORS: (OAIRCRAFTo FATIQuE (MECHANICS))t
(OSTIRUCTURESs FALILUL (MECHANICS), PROdABILITY. FRACTURE
(MECHAN4ICS)t LOADING (MECHANICS), LIFE EXPECTANCY,
MAINTENANCE, MEDRY, aUST LOADS, NUMERICAL METHODS +PROCEDURESt AIRFRAMES (U)IDENTIFIERS: 1964 (U)

A STUDY IS MADE OF THE PROBABILITY OF COLLAPSE OF AFAIL-SAFE STRUCTURE, CONSISTING OF A NUMBER OF
PARALLEL MEMBERS, SUBJECTED TO A RANDOM LOAD
SPECTRUM. IN THE INDIVIDUAL MEhBERS A FATIGUE
CRACK FIRST INITIATED AND FAILURE OF THE MEMBERS
OCCURS DUE TO A HEAVY LOAD ON THE WEAKENED MEMBERS.
THE PROdABILITY OF ELEMENT FAILURE IS OBTAINED BY A
COMBINATION OF THE PROBABILITIES OF CRACK INITIATION
AND OF MEETING A LOAD EXCEEDING THE RESIDUAL STRENGTH
OF THE IIEMBLR, THE PROBABILITY OF CONSECUTIVEELEr'EIT FAILURES IS DEDUCED FROM THE PRCBABILITY OF
FAILURE OF THE INUIVIUUAL MLMBERSo COLLAPSE OCCURS
WHEN ALL MEMBER6 ARE BROKENt OR, IN PKACTICEo AFTER A
C cIICAL NUMBER UF ELEMENT FAILURES, THE
PROAUILITY OF COLLAPSE OF THE ASSEMBLY DURING THE
WHOLE SRRVICE LIFE IS THE SUM OF THE PROBABILITIES OF
ALL THE INSPECTION INTERVALS. A NUMERICAL
PROLEUUJRE FUR CALCULATING THE PROBABILITY OF COLLAPSE
WAS DEVLLOPLD ANU EVALUATIONS hERE MAUE FOR AN
ASSEMbLY OF SIX IOENTICAL, PARALLEL MEMBERS,
DIA(jRAM5 OF THE PROBABILITY OF COLLAPSE P VERSUS
THE SLRVICE LIFL TIME T ARE PLOTTED FOR VARIOUS
LENGTHS OF REGULAR INSPECTION INTERVALS, ASSUMINGDIFFERENT VALUES OF THE CRACK INITIATION AND STRENGTH
REDUCTION PARAMETERS INTRODUCED. (AUTHOR) (U)

UNCLASSIFIED 
/ZOMLI



U1NCLA$SIFIEU

UDD dEPORT BIBLIOGRAPHY SEARCH CUNTROL Noo /ZOMLI

AO-60O; J2D
OKLAHHMA UNIV RLSLARCH INST NORMAN

EN(s-INzEING SURVEY OF AIRCRAFT STRUCTURAL FAILURES
LAUJEJ uY C0RRU•IUNo FAT-IGUE, AND ABRASION, 4U)

DESCRIPTIVE NUTE: FINAL KEPT- FOR 10 JUN 63-31 JAN 64t

juL o4 I V NORD3Yq(ENE ;CKISMANs, C, I
CONTRACT;: OA4 177AIIC98T
TASK: IDIZI'4UUIAIlZfU3
MONI-TUR: TRECOM TN64 .36

uNCLA•S1FIEU REPORT

SUPPLEMENIARY NOTZ;

DESCRIPT•RS: (OAIRFRAMESs FAILURE (MiCHANICS)),
AIRCiAFT, HEL.ICOPTERS% CORROSION, FATIl(UE (MECHANICS),
ABRAoIVE3, EROSION* tONOED JOINTS, METALSo ROTOR BLADES
(RU'rARY WIeIGb), HONEYCUmB CONES (U)

A SURVEY OF ARMY AIRCRAFT STRUCTURA6 FAILURES
CAU$ED jY CORROSOUNs FATIGUi# AND A6RASION WAs MAUE
TO uEFINE CRITILAL AREAS OF FUTURE sTRUCTURAL
RESeAiCIl, TmE PRIMARY SOURCE OF DATA WAS THE
AR4MY FAILURe REPORTS# *EQUIPMENT AMPROVEMENT
RECUMMENOATIONo 6ECAUSL OF THE GREAT NUMBER OF
REPORTS AVAILABLE# A SAMPLING *AS MAQE CONSISTING OF
BASIC AIRFRAME FAILURES ON FOUR HELICOPTERS AND TWO
FIXLD-WING AIRCRAFT FOR THE PERIOD I JANUARY 1963
TO J! AUGUST 1963& THE REPORTS 6ERE ANALYZED
INDIVIDJALLY, AND THE DATA WERL CONSOLIDATEOD
ANALYSIS OF ALL DATA REVEALED FOUR SIGNIFICANT
PRObLEM AREAS: (1) CORROSION AND FATIGUE OF
PRIMARY AIRFRAME STRUCTURE; (2) SEPARATION OF
METAL B8NDED JOINTS ON ROTOR BLADES; (3) EROSION
OF ROTOR BLADE LEADING LDGES; AND (4) SUSTAINING
ROTOR BLADE BALANCEs (AUTHOR) (U)

14
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UN~CLA)Sl IFLED

DDC -iEH')RT ,Wi3t.IvJl(AemYT SEAR(LH CUNTiROL Nus ILOMLI

Au-hI'J iiz
NJRiHKOP '-K HAWI .)RNL CALIF NORAIK UIV

Ed~l'fCALCURRELATIJI' 0 EXCITAfIU14 E14VINUNMENTAN
SrR~JC(I.JAL eckAMETErIS i*ITH FL16HiT VLHIICLE VIBRATION

* (U)

DESCRIPTIVE NUTE: iiEPT, FOR ;lAY oZ-JUL 6'4o4 UjC 6Li 1'4up tvHITER. 'at ;BUZICHo. Js
EL0)flEJ,Ao Me>1 RLPr. AVj, NO'i-64-22b

CONTRACT: AF33 6bl 8216
PRoi : 13 1
TASK: 137LIL3
MUNjITjR AtFFL TrK6' 16u

j ~IJNCLASSIFL~u R~EPORCT

SUPPLLmEOIAIIY NOT--:

DLSCRIpTOKS: (tSIRhJC1URAL PAN'T!S, VIBRATION),
(,*VIeiRMTIOiit COUNE.LATIo;N TECHNI(QUES)s (*AIRCRAFT,31 VIL3RATIOIJ)s (*AE;(O$PACE CRAFT9 VIBRATIUN), FL.IrHT$
DfNAviICS, COI1iT,1 0'. 3)YSTis, MATHEMATICAL PRL.DICTIONO

THlE OL.il('NI OF FATIGUE Rr.SP3TAriT STRLOCTURE!) FOk HIGH
SlPEt. AIR~CRAFT AND AEkOSPACL VEMICLLS DEPLtqOS LARGEl.Y
0,4 r,.ý FREDICTIUN OF REALISTIC ACOUsTIC, FLUCTUATIN(3
AERuO)YNAIIIC, A14v EN'411E VIdRATIUN ENVIRONmENTS AND ON
THIE EOTIMATIOiq L'F THE ATTENDANT VIBRiATION LtVELS UF
STRUCTURAL C014PUNLNTS AN4D ATTACHED tQUIPME.NT9 THE
PR~ACTICAL ENGINt.ERING LIMITATIONS ON THE MATHEMATICAL
AwO NUIMcAICAL A'iALYbEs kEQUIREU To TRE.AT bUCH
STR'jCTurýEh kl(OtROUSLY AY CLASSICAL UYNAMICS
NECLS51TATE STUOIES OF ALT.R~NATLo APPROXIMATE
MeT 1oo.iS* IN~ THE REPURT, A DL.FINITIVE bTATEMENT 1S
PRESEIITLU OF THa EMPIRICAL APPROACil FUR DETERMINING
CUHRELA1IONb bEiiiLEN THE EXCITATION E.NVIRUNmiENT AND
THE V16RArIUN RtSPONSE OF TYPICAL FLIGJHT VEHICLE
STRUCTURIES oY MQ.ANS OF. bTATISTICAL ANALYSES OF
MCA5'JRE0 VIORATION DATA. THL VAR~IOUS ASPECTS OF
THE VIBRATION PmtEUICTION RROBLEM AND THE i 2ENERAL
PHILOSOPHY MOTIVAT114G RLSEARCH- IN THE AREA OF
EMPIRICAL COJRRELATION ARE UISCUSSLD* bPECIFIC
T#REATMEiqT lb GIVEN 10 THE EFFECTS OF OANOD*IDTH# MODAL
DEN:SITYP ANU SUtKFACr- PRE.SSURE SPACECONRELATION ON THE
CRO!)SCORRILLAT!Ot. OF EN4ERGY TRANSMITTED# kU)

A *15
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U NCLA ~ibI F IEV

tU0. REOR SIBLIOGi1APtY 5EARCH CUNIROL Nt;* ILONtl.

Col.V-.461A VjNIV *-qs. Y~JQR INST FJR TilE S1LUOY 01. FATIt.UL ANLJ
kt..L I A1IL ITY

s~.cuN. ý,EmINAF( ON FATIG'Jk AND) FATIGUE UES;c.Ns tU)

jui6 99P oRAN6aE.4vjo

FLPT. N;)o TRH-r

CtoiNTRAC f NONK2669 I
ptioj: qu6'$ '$70

UN'CLA3I51FEU KEeo~R

suPFLtML-NtARY !ir%:

k~l~UuCry'-IS ..ILL BL r1ALE Isý bLACK ANU

DLSCRIPTONS: (OSYr1PObIA, FATI,ýuE (M'ECHANICý;))s (*FATIGUL.
IMECHANILS)o AIRCiRAF~I, (*TEST FACILITIES, AIRCRAFT),

L04DIN43 (M~ECHANILS)s TES.T METIIU)Ss TESTSs TEST
LjVIPi1tN1, SLI1ULATORS$ SAFETYI LIFE I.XIPECTANCY,
AIRFRAME39 SfRUCTuRESo swTELa (U)

Tr1Ib bEMINA1( -vAb UR%3ANIZ~v0 10 TAKE ADVANTAGE. uF
THE PE44NCE IN TH'E~ UNITED STATES Op PiRe Je
8rlAt4GtlR, CHIEF .NGiIw'EER OF FLvJ(~IERK EfMMENs
TriE SenIaS GOVERiiMENTIS AICR~AFT
ESTAL~i15HmEITe THE tmEpoH1' CONc.Lt4N$ FATIbUL UF
AIRCRAFTt A FUL6LSCALt~ FATI(3UL [E$TIN(a FACILITY 61THI
FATIGUE HISTORY SIMVLA1IJR, AND iiESULTs OBTAINED) WITH
RESPECT TO HELIABILITY IN FATIGOFI OF FULL-SCALE
AIRiLRAFr STRUCTVRESs fU)

16
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U i"CL A ý 5 1F IEU

)DC. REPORtT BIBLIOGRAPHY :)EARCH CUNIROL NO. /ZOMLl

AL3-61b o54
COLuMO.IA UNIV Nt.W YOR.K

THIE STRucrURAL HELiASILITY OF AIRFRAMLS9 (U)

UEC 64I 9'sP FREUDE.,Tt1AL,Ao [is ;PAYNEsAs Ga
CL)NTRAcr: AF33 616 7U4~2
PNcOJ: AF-73SjI
TASK: 73t1U6
MONITOR~; AFML Ti8-6'4-'4U

UNCLAzSIFIEji REPOR(T

DtLSCRIPTORS; 16AIRFRAMESt FAILURE (Mc.CrIANICS)i (41FAI..URE
(MECHAsNICSI, AIRFRAMES), RELIAjILITYo $TRUCTURAL PARTS,
AER~OJYNAflJC L.OADINmt CRU5T LOADS, THUNDER~STORMS#

TURBJLeNL~., :3TkEiGTHo MATHEMATICAL ANAO.SIS, FATIGUE
4MECI¶AN1I-b)l TRANSPORT PLANES# COMMER~CIAL PLANES,

boilBER.i, FIGMTERZ (U)

THE THEURY OF RtLIAIOILITY ESTIMATIOv DEVELOPED IN

PREVIOUS REPORTS 07ADD 1R6I-53t ML-rDR-64-3UO)
HIAS 6EEN AP1FLIEO TO THiREE TYPLS OF AIR~CRAFT, A

CIVILIA14 TRAN:3P'.lHT, A HEAVY BOMdEX ANU A FIGHTER
UESI~oEO BY CURREi4T PRoCEDURE:i, rUR WHICH OPERAlIONAL
RLCORUS9 MULTIPLE STRUClURAL TESTS AND RECORDS OF

SERVIL.E EAPc.RIEŽNCE ARE. AVAILABLE* FAILURE RATES
F'UR CNITICAL UL1ItIATE LUJAU CO1JDITIONS HAVE bEEN

EVAL.UATLOI ONJ TiL oAZIS OF DArA OBTAINLO. FHOi1 VARIOUS
SUUI.CCES A14D CUIPAd~EJ *ITH SERVIC.E EAPLRIENCEs
LIVLS A!SSUCIAIEL) tITH EQUAL RISK( OF U6.TIMAT'. LOAD

FA14UR~E ANDO FATIGUE FAILURE (OR INITIAL STR~UCTURAL
FATIGUsE Z)AMAGE) HtAVE ALSO BEEtq COMPUTED# THE
tObTA1NEU N4UMERICAL VALUýS v~1ilcH REFLECT CURRENT
O6SIGN PXACfICEh CAN SERqE AS TmE BASIS FGR A

NATINALCO"IPARATIVL. RELIABILITY AAYI FiE

DESIGNJS 114VULv:r4G NLWV MATERIALS AND DIFFERENT DLSIGN
CRITE-ilA ANu mISsio.'ds p5ECTRA AN4D PROFILES*
tAUTHUR) (U)

17
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u 'NCL A SSI FfE U

LJL)C q(E$'JT 3I;3i.I(GilAI3Hy !EAF(CH CUNTROL Nh. /ZOMLI

Au-o 19 U7D
CJLJM61A UNIV NLn YURK INST FuiH THE 5!'JIVY OF FATIcUL AND

FIRST SLMINAR O14 FATI-:uL AND FATIGUr. UESItN, (U)

DLSCRIPTIVE NOTE: TECHNICAL REPT.,

DEC 63 17t;P FRtEUDENTmAL,As Me ;viEIHULLsW9

t'AYNEsAs 0.
RL.PT* NU, TR-2

CUNTRACT: NO;Wff(6691
P.4 UJ: NIJ64 4$7U

UNCLAbSIFLEU tNEiaR.T

SUPP~LEMENTARY *'OTL.; SEE ALSO AU-611 '$1',.

DLSLRIProfl: C.SYliPOtIA, FATIGuE(MECMAt4IC'ifl,
Wt'FATj~iuL(ME(.HANIC$) * AlrmCRAFT)I
FRACTUfRE(MECHAN~ICS)o SMELTS, RELIAdILITY,
bTRUCT'.JiLS, Al'RFKAMESs, ýELDSI PRESSUriE VESSELS,

5TNESSESs 6IG~ ALUMINUM ALLOYS, ShEL, LIFE
EXPECTANLY, IMATHLMATICAL ANALYSIS,

LOAOING(MECHANICS), SAFETY (u)

CONTE14TS: FATIGjUE M6CHANISMS AND FATIqUE DAMAGE

ACCWJMULATIO,qg BY A. M. FREU07-NTr1AL; FATIGUE CiRALK

PkOIPA;3Ar1UN IN4 !riHEE SPECIM4,NS9 BY its IVEIbULL:

FATICUE UESIGN' Alit RE61AfWI-jTY# BY '.* Me
FAEODeNrHAL; ANALYSIS OF FATIGUEt2 IEST RESULTS, BY

4. AEIBULLI FAT114UE OF Sf UCTUiRESs 6Y A. U.

PAYNEs (U

18
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UN'CLASSIF 1EL

oOC REI'URT BIBLIOJGRAP~HY 5EANCH CU!JTROL rNj. /ZOrILl

ALu-631 350J 1/3 1211
AERUNA'JTICA6 RNbEARCH INST iJF $#,EDEN bTOCKHULPM

UEVýLUPm'ENT OF t;TATISTICAL. METHODS FOR~ UESI~NING

AIRCRAFT wlrlH RLSPECT TU FAT(k.:Lt (U)

DLSCRIPTIVE NUTE: TECHNICAL NOrE,
zEP 61 4Ip LUNDbE-RG,80 K. O. ;EGGVwENTZo

CL,;4TqAcT: AF 61(wt)2)-~441

IJNCLASSIF1eU R~EPOR'T

OLSCRIProKS: (*A1IRCRAFT, OESIGrOl (eSTATIST1'l.AL
ANALYSLSs FATI(31heCgECHANICSI)h STR~UCTUR1AL FAInTsp

F RACTU'E (MtECMAN IL~SJ I

IjNCLASSIFIEU. /Z0MLI



UN CLASS IF I E

OUC R~EPORT 6l13LIUG.iAI'HY SEARCH CONTROL NU, /LUrlLI

Aujo3l 351 1/3 12/1 14/'t

Aa.RUNAUTICAL NE4EARC.H INST OF SoEUEN zTUCKHULm

1N45eECTIOiJ FEr(IuU.) uET'ERI~NLD FROM OATA OF CRACK~
')ZV'-.Loi~mE-T A~iO ST LN(TH REDUCTION OF AN AIRCRAFT
STRNCfURE USýING STATISTICAL mETHODS FUR Df.SIGNING
AIRCR~AFT tsIrH4 RtSiFECT TO FATILILJE, (U)

ULSCRIPTIVE NUTE: TECHNICAL NlOTE,
,j U'N 61 29P EGGtlET~sSIG(:E

RLPTe ND. TN-i,
CU1NTRACT: AF 61 Wbi)-'Ial

UN4CLASSIFIEvJ REPORT

SVPPLLmEN~iMY NOTc.; 'R~EPAREU FUR~ P SEb~iTATlON AT THE.
ICIhF-AGARU) FATIGu.E. SYMPOSIUM IN PANiIS- MAY 16-18,
1961.

DLSCRIPTrOS: (*AIRRAMFT, DESIGN), (oSTATISTICAL

ANALYSIS, FATIGtU.(--E(.HANICS))9 STRUCTUtRAL PAdTSt
-fLIFE EAPLCTANCY, FRACTURLCMECHANICS) (U)

riGOLAR INSPECTION~S OF AN AIRCRAFT STrUCTURE mlCvHT
FUR A VERY ;-FF'.CIIVE mC.ANS OF IPRLVIDING AN ADE'aJUATE.
SAFIýTY &-EVEi. 'eH"N THiE INSPECTION PERIUDS ARE.
ULTc.RtlINEU J3Y SfATI:,TICAL ANALYSIS. IF IT IS
A5SQMEI. THAT A Lt.ACK OF A CERTAIN MINIM4UM LENCTH, 1S

~.I ALVAYSi 0J~ECTED AT THE INSPECrIONS, IT IS POSSIBLE TO
CALt.ULATE THE PNOEBAUILITY OF COLLAPSE OF THE
STRUCTURE. FUR ANY INSPECTION PERIOD AND LIMIT LIFE OF
THIE STU-'i'" PROVIDED THE LUAU SPtCTRUms THE ThIME
TI) CRITICAI-'C'iACK IlIITATION, AS WE.LL AS THE CRACK
PROIPA(3AIIUN AND THE CURHESPUNLUIeG RýDUCTIUN OF THE
ULTImATL STRENGTH, ARE KNOWN FROM EAPERIMENTAL
INVESTiGA[IUNS* USING SUCH DATA AVAILABLE IN THE

LIT':ýRATUREI IJUMc-RICAL EVALUATIONS HAVL 13E- MADE,
At3SJMIN'3 VArIIOUS !)TRESS LEVt.LS AND INSPECTION
PU"R1OOS. FROM1 TmE RESUL.TS, THE APPROPRIATE
INSPELTION rPERIUDS ARE UEtERMINEO ANU COMPAREI) WVITH
THE CRALK PROPA4ArIOIN TIME TO FINAL FAILURE* THE.
APPROX~IMATIONS INTRUL)uCLD IN THE. STATISTICAL
ANALYSIbi ARE DISCUSSED, ANU SUGGESTIUNS ARE MADE FOR
FvTu.RE THEORETICAL AND E.XPEaýImErITAL INVESTIGiATIONS*

3'(AUTHOR) (u)
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U14CLAbS FlIEj

UD%. rýEeUiKT 31dLIQ6RGAe0Y SEARCH CUNTROL NO. /ZOMLI

AL,-63'1 76j H' /

HiJEINu 'JCIE~iTIFIC RL-SLArHCH LABS SLATTLE WASHMAEATC

qLStA~iCi LAo

SO;1r. :)TArISrICLAL ASP~ECTS OF THL DETLRMINATION OF A
cSAFL LIF:E FROm ýArlI3UE OATA, U)

A Pti 60 26P SAUNUERS, SAM Le
REPI. NO. Dl-i3Z-U5lSMATI1EMATICAL NOTE-455
MVNITL.,: IuEP 3479qU.OQ.O0j-C6-0t)

IUiiCLA!SSIF lED riEPOK'T

10 SUFPrLL!4.,JTARY NU1Tr.:

DtSCHLProdb: (9FAILUr4E(,.1LCHANICS , PiNOdABILITY)l

UPLRATIOIIS RNLSEAR~Cllo LIFE. EKeECTAlN(Yj RELIAIBILITy,
FATI.oUL(MECHANICS), AIRCRAFT, -STRUCTURAL

TrIE PrdOdABI61TY THAI olITmIN A FUTURE LARGE SECOND
SAMPLE NU FAILUNES 'WILL. OCCUR t3LFURE THE LXPIRATION

OF A Z)APE SE.RVILL LIFE LSTINATED FROM A SMALL FIRST
ý)A;PLQ ANO THL VKOBASiOiTY THAT THE PriOPOPNTIUN OF ALL
FUTU~r- UBSEt(VATI(J-45 FAILING BEFORE JHL ESTIMATED SAFE

StiR*ICE LIFL IS ScIALLte.R THAN~ A bjIVEN PROPORTIoN, ARE
THE T40I MEA3iUR~E~ OF SAFETY THAT WE ADOPT HEiiE.
A.-SUMINU iHL LUGAW(ITHM OF THE FATIGUE LIFE IS
NORMAL 4vITH KNO..N VARIANCE, WE DERIVE FORM'ULAE FOR
rdE)iý ME.AaUeES QF SAFETY. SETTINGJ THE SAFL LIFE AS
SUMC. FRCTIUN~ Qý rHL MEAN LSTIMATED By THE FIRST
SAMreLE, at. lH1& CJMeAr(E THE h'JFLULNCE OF OTHER
PARA~cTLHS ON~ Te-EbE MLASURES OF SAFETY, FROM TH.!5
Aý)Sumi'TiOIJ ir 1.) SHU*N NHAT ONE HAS VIRTUALLY AS HIGH
A14 ASaijiANCc. uF SAFLTY, MEASUREU bY THE FIRST

CRITERIU~t WVHE,'i US114G ON~LY THE MINIMUM OF THE FIRST
~. tSAMIFLý., A.) U'L UOL BY USINb ALL. THE 0OBSERVATiONS IN

rim pFRN)T SAliPLr.. IF Uti:. USES THE STANDARLI SECOND

C'iltEdIu'lt NAhELY. THE CONFIDENCE LEVLL OF A LOVIER
TULLRANt-L BUOJND, AS A mEASURE SUCH AN ADVANTAGE 1S
NOT NR.TA114EO (MjrHOR?)
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U NCL.Ab~SI F IEU

OOC REPORT BIBLIUGMAPHY !)EARCH CUNrROL N.,. /ZUMLI

ROJYAL. AIRCRAFT LSTAbLIsIIMENr FAkNLbOxOuGH (ENJGLAND)

A MI..THOU UF FAT-i~uE LIFL. iRtDICTION U~jING DATA
OtsTAINEL. UNUEN NANJDUM LUAD114G CONLIITIUNS# (U)

DLSCRiprIVE NOTE: TECHNICAL REPTol
JAN~ 66 4P KIRKL$Ysvio To ;c.DiiAR'WbvPo Re

RLPte NO, TR-660Z3

UNCLASSIFIEU REPORT

DU.SLRIPTONS: (*AIRC.RAFT, FATIGUE(MECrIANICSI))
LOADING(MECHANlICz), L1FE EXPECTANCY, ALRODYNAMIC
LUA~fN~q STRUCTURAL PAXTbs i)ESIGN, STRt.SSEbo

PtiE6.I10II'ARY TLSIS vVRý MADE TO INVEbT1GATE A mETHlUD
OF FATtJ3UL LIFE P#(EL)ICTION IN WHICHN FATIGUE DATA
06~TAINE.J UNUER A SIMPLE FORM OF RAINuOM LOADING ARE
SU8zTITurE0 F'OR THEF DATA HITHERTO Od7AINED UNaER
SINLJSOIJAL. rEST CIJNLITIUNS. THE RESULrS OF THIS
*43R.-( ýPmlii A 5IGNvIFICANT INCIREASL. IN THE ACCURFACY OF
PlýEUICTION9 BuT IT 1S EVIDE'4T THAT FURTHEN ALLOVOANCE
FUR LO.AL" INr -ERAC~TIOIN EFFECTS IS NE~CESSARYS IF GR~EATER

ACCJRAC.Y IS TO LiE OdiTAIN1EUt (AUTHOR) (U)
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UNC LA SS IF IED

oijý tEPOh(T 13IILIOGRAPHY bEARCH CW141UOL NU*, /LOMLI

AW.VISJtRY OR~JUP. tU AE,(05PACt. REýEARCH AND DEVELOPMENT

PARIS (FRANCE)

C~J;TRUL OFFLE~J~iBLE AhKCRAFT UYN'AMIC RESPONSE. (U)

66 sb AVI5,Ho MAX ;5WAIMsxO8ERT

Le

t~i4iCLASS1FIEu REI~chT

SWPiPLLmENTARY NOTc., wATO FURNISHED, PRtLSENTEL) AT THE
AGARO ) PLCIALISTb vlELTINCG ON STABILITY AND
LWqTr(OL, 2U-Z3 Sc.PTEMBLR 1966, CAMbRIODiE, LNGLAND.

DL.SCRIPTOrKS: (*AIRCRAFT, UYNAMIC$s, (o0.iUST
LOAOD.i, CUNTROL SYSTEMIS), AErh)ELASTICITY,
rmE.-ue4SE, FLIGHT TtSTING, FATIGUE(MECHANICS),
bTAE31LITY9 DLSIGio (U)

LOCAL AlCCELt.RATIONS$ ANiD AIRFRAML LOADING uUL TO
6UTh rilt'ID CiODY Ai4D STRUCTURAL DYNAMICS CONCERN
PIlLurb A14D UESIjNZ.RS OF AIRCRAFT. GUST RESPONsE
AJ)~cARSELY EFFECIS SySrEM MISSiUN L-FFECTIVENESS BY
UtýGxAOIIG STRUCTuRAL FATIGUr. LIFE, CREV AND PASSENGER
CUMFOiRTs H1ANDLINIG '%'JALITILSs ANU vtEAPU-N DELIVERY
A''CC'JACYc AIRCRAFT TRENO0S ANqD DýVELOP-NENTS THAT
NiAVE PRLLIPIrATtu THIIS PRUBLEii ARtEA AAE oIScUsSLD.
VARIOUS C014TRO)L SfSTElM PHILOSOPHIES AN~D TECHNIQUES,
HUTH ACiIVE AND PASSIVE, T.9PT HAVE dELN PR~UPOSED AND
jiwVLSTIuATEO AS A MEANS FUR CONTRULLIaqG STRUCTURAL
,)YNAMLC RýP)NSC. ARE. oI.CUS$ELD. THE USE OF
SUITAdL.Y LOCATEgj, SIZLD, ANU r'MASLD CUNTRUL FORCE
INPVJTj 1.A14 OREATLY INCRLA5E -tih CLO~iEu-LOUP DAMPING
.RAT13S OF TriE L.Ijlo'lR FRE~iJENCY STRUCTURAL MODES,
ALL-VYittING THE AdO0'E PROBLEMS.o SUCH :STRUCTURAL
OYNAN1iC RESPONSc. CO'-4TROL SYST%1S MUST BE COMPATIBLE
ijTfri JTii~i ýjUfs3-YSTc.MS S5JCH AS TERRAIN FOLL04'ING ANu
RIjGID o'ODY STA61LITY AU-aHENTATION9 (AUTHOR) (U)
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UNCLASSII El)

2 ~U01. 'REURT 31661UGtNAPHY SE.ARCH CUNTROL N~o /ZCMLl

!3ATTELLr. 11EI1OIIAL 1,45f COLUMBUS OHIlO

FATIGOJE OF AIHCrmAFT STRUCTURES# (U)

66 3S$P GOVL.R,HURACE if
ML4INTvR 14AV A IR ol-IA-13

UriCLAbSIFLED r(EPORT
AVAILABILITY: HARO c.OPy AVAILABLE FROO'

S-jPF:.R I iTCDQ:1T' .JF ' ),CjMENTSo 6PJ NASH INGTONs D.

Co, 2uqui2, 5I.2!D

ui~scHLPToKS: (*AIRFRAMESt FATI~iUE(MECHANICS))t
!STR~tSr.St CRACK PRUPAGATION, DAMAGE, CijRRabIUN.

M~ECHANIlCAL FASTE14ERSt ~JOINTS9 rLSTS, BL.ARING~s
k3EARý, LJAOING(,ILCtiANICS), STRUCTURAL
PRUFPtRrILS (U

CUNIEINT.': THEt NATURE UF FATIGUE; FATItaUE

TESTIN4G: NOMEN~CLATUR~E AND CUNVENTIONs; STKESS

A ~CuNCE4TArWIONS; CRACK PROPA'.ATION AND RESIDUAL
STikN,ýrHd ACKuGRUUND; CUMULATIVE DAMAGE: LOA1-CYCLE

FATIGUE; EFfECT., UF TLMFERATUtRE ON FATIGUE;
CURRiU:3IUI AiiO Fh'ETTINo; ACOLDSlICAL FATIGUE;
FACIO'NS IN TdlE IATICUE dEHAVIOR OF CONPONENTSI
FATLG'JE dýHAVIOR' oF FAISTENEIIS Ai4D OF MECHANICALLY

FAsrEAE) JOINTS; T~Ie FAIIGUE O~EHAVIOR OF 4VELOED
JOI,'Th ANU OF AUrIESIVEmdONDED JUINTS; BEARINGS,

£ GEARS, ANU M~ONOLITHIC COMPOi4E.NTS; THE FATIGUE

6EHAVION OF BUILT-UP STRUCTURES BL.AM bPECIMENS; TH4E

AIRFRAML~ AN) IT% ENVINONMENT; LUAUS AND

E,4VIRVNMEiqT; STRUCTURAL RESPONSE, DLSIGN AND

ANJA6YzIj STRocrO1RAL REbPON6Es FULL-SCALE TESTING;

CJ1NZIOEr(A(IUNS UUkING SERVICE* (U)
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S1uNCLA SS IF IEL)

00-tEOT 8f3I.JGr1AF~.y SEARCH CUTU NUe ILUMLI

A1/o6 i/y 1.3/12DEEOMT
AJVIURY RUUPFUR~ AE8014AUTICAL R.SEARCH AND EE0MN

THE PiiOdLEi1 OF STRUCTURAL SAFLTY VoITH PARTICULAR~
RELENC Tu SAFETY REijUIREMENTS9 (U)

NOV 57 21P LdNIEI'CHo
RtFT. NO, AGARU-I5u

UNCLA:)SIF1~u iREPOT

SuPeLEML.NTANY NOTL. NATO FURNISHED# PRESENTELJ AT THlEMEETIN.iz OF THE STRUCTURES ANU MATERIALb) PANEL
(6TH), HtLU IN PARIS (FRAN~CE)o 1i-8 NOV 57.

OESCRIprONS: (.AvIATIO1 N SAFETY, STANDAHDS),
(*Alr'(Ck4AiT# SEIj'4), REVIEiv5, LAwYs GUST
LOAD:), FATIGUECMtCHANIc-S)o DAMAGE, AIRFRAMLS,

rSTATISTICA4 ANALYSIS (U)

TriE mA i TOPIC OF THE REPOlir IS THE HISTORICAL
Ut~.VLL'Jmi*NT OF THE. SAFETY CONCEPT IN AIRCRAFT DESIGN.
THiE fILTtIOO)S 6Y 41H1CH1 THE. PRLSCRIBED Dt.GREES OF
SAFE.Ty IN VARIOUS 14ATIU1IAL rKEm.ULATIONý) H1AVE BEEN
AR~RIVED Ar ARE UISCQJSSELJ ANU COIIPARISUNS ARE. MADEt3TwEN TESAFLTY FACTORS LAIDDONNAEIAN

BRITI~ris FRLNCH AN~D GLiRMAN AIR60wRTHINL5S
Rt:GJLATIONS9 0TliLR "3Ul~jLCTS DEALT wIrTH ARE. THE
RELATIVLLY i4w -)TATISTICAL CONCEPT UF SAFETY. GUST
LUAUJS, FATIGUE, A.qD CUMIULATIVE L)Ar1AcE IN FATIGUE*
(AU rHOR) (U)
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LJNCLASS IF! EL

V.R~EP~ORT ,iISiL1IGNAPHY $EARCH CUNTROL NO. /ZOMLI

Auj-o6. 78J 3/ 13/5

AUVISJRY GRUUp eo AEO!)PA~CE REEARCH AND OEVELOPME14T

P~ARIS (FR(ANCE)

THE I;4FiLUeNLE OF FRLTTING ON FArIGUL9 (U)

NR.PT, N~o AG~ARL) AUVI!SOMY-8

U14CLA:)SIFIELU ?~poHT

SU.PlPLrm.MC..'1ARY ',uTr.: 14ATO FuRiiI'DHi.Da PRLSENTEU AT THE
MEETIN., UF TriE STiRiCTUNES AND MATEN.IALZ PANEL OF
AmjARLJ (2tTrl)t APr(IL 17-26w 1967, UNIONt.
I~jUiTeRIALLt TURIw, ITALY*

L)LSCRIPTOmS: (sFArIG~UE(Mc.CHANICS)q
9CoRiiO~jIuU, (*Hi&TAL JUINTS, URSs'

FATIqUE(MECHAN!Cý)), ERQSION, ~RSU
INHIoITIUN, INTENACTIO143i SURFACES, uE4.RADATIONO
MICRUSrRUCTU~r. C.OAT!N(35o AINCRAFT, ALUMINUM

ALLOYS, MOLY6DENWI CUMPOUNDS, SULFioeSs EPuXY

PLAsrics (U

IOENTIFIýXS: FRETTINt2 (U

TtiE IjNTmU$IU-\I OF FRr.TITli4 FATIGiUE Iii THE FILLD OF

F~lq.HT aTR~UCTURiQS HAS I3EEN mESPONsIdLE, IN MANY

CASt.St FOR THL- mIGti STRENGTH REDUCTION FACTORS# OF 10
Ok M'OREs COMMior46Y ENCOUNTERED* CONSLWUENTLYs A

PRIIAIIY OdJc.CTIVE OF THL REPORT 4VAS Tv CON~SIDER THE

EVIuENCL roU SUPPORT THE CLAIM THAT FRt.TTING MUST BE

RANKFA) IN IMPORTANCE ,vjTH GEOMETRIC STRESS
CONCETR(ATII.N ANU THE LIKE, WHEN CONSIDERING TrW
FATIGOE 6LHAVIOUR OF hTRUCTURESs THUS# MEAN

* ~STRUCTUR~ES fUJHVLS, CRACK PROPAGATIONJ AND

NON-PROeAi(ATING CRA(.K$ AND SOME FUNUAilENTAL
FK'EITINý3 FAITCUt. REbEARCHES HAVE BEEN DESCRIBED

AND INTtRPRLTED WoITH THE ELUJCID)ATIO14 OF THE FRETTING

FATIGUE MLCIIANISM IN MIND. A iURVEY OF CEiiTAIN

* ~Ai4Tl..FRLT TLCHNI.4UEb HAS BEEN liqCLUUEU NOT ONLY

TO EMPHASIL:- TrW *qAINS TO BE MAUE 1;4 TERM$ OF

STRUCT~mA4L. FFIC1~.N%.Y BUT TO JUSTIFY THE MAIN THESIS

TrIAT PRIMARILY, TriE FtKETTINti FATIGUE MECHANISM IS

CuNIRJLLED dY Trd STRES!) FIELDS GEtiEIATED BY THe

CUNTACT OF fAQo :URFACL TOPOGRAPHIES@ (AUTHOR) (U)
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u NCLASSIF IE 0

1)fJ(. lEIPJ~T 8166u%-tKAPHY aEAHCH COJNTROL NO* /LOMLI

Aij-o67 1q, 1/3 li / 14
FEDERAL AVIATI~iv AGENCY WVASHIINGTON VL)C FLIGHIT STANOARDS

FAC10O-S OF S)AFETY A14t) FAIL SAFE STRL~TýWH CRITERIAt
(u)

NO v 6o v P MCNAItIsOILLIAM J9

UNCLAbSFILa) R~EPORT

SU~Lt.HcNIAr(Y NO~TE.: PREPAREL) FOR PRESENTATION AT THE FAA
MAINTE-4ANCE ýYMPUSIUM *CONTINUED RELIA61LITY OF
7RANtoPURT TYP~E AIRCR~AFT STRUCTUREst AAzHINGTUN,
Us Col 2-4 NOV 1966,

DESCRIPfOrKS; (OClJMIlEr(CIAL PLANES,

1'Alk2UL(MLCHAWICS)), (*TRANSPORT PLANES,

FATIiUtýiMECHAJICt))), CIVIL AVIATION, AVIATION
SAFETY, '--TANLOARO~ll tIcýCHAWICAL P'ROPLRTIt.S,
M1AINrENANCEP RELL1A!sILirys LOAUIN(3(MECHANICS),
S Y N P5I A (.U)

IDENTIFIERS: FEDC.RAL AVIATION REULATIONS*

FAIL-SAFL 6TRENGTH (u)

TriE P-APt.0 B'IEF... TtIACES THE ORIGIN ANO USE OF THE
Tclil vFATIt~vE# IN CIVIL AVIATIU~qs, SLCTICJNS (F THE

CuRKV47 FL-OýAL AVIATION REk:ULATIONi r'ERTAINING
Toj FACTORS OF SAFICTY AN4D FAIL $AFL STNENGTH CRITEtIA

FuR FIXcA) hIG TRANSPORT AIRCR~AFT ARE BRIEFLY
REVIEhEL'. EaiPH4zIS. IS A650 FOCUSEU ON THE

I11PORTAi4CE OF AO)EkUATE P"IAINTENANCk. INbPECTION.

IwTLRVALS AIID Pl3CELURES FOR AIKCRAIT. (AU.THOR) U
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UIICLAJS IVI Eu

uO. 1(EIPUT 8.I8LIUGIýAPHY SEARCH CONTROL NO* /Z01lLL

3iJEINUJ C0 RLN'TON iAi CummERCIAL. AIKPLANE DIV

STATE OF THt. ART IN DESIGJN ANu TESTING TO EN'SuIRE

CuN'IIiNUtOL A~IRCRAF'T STR~UCTURAL I;4TLGfiI'IY# (Ul

6ti 1P LARSCN,As C. ;AATSONeRe

U'NCLAS)SIFIEO j9EPOR~T

SUPPLLMjLNTARY NOT'r.: PREPARED FUR PiEBEii`TATION AT THiE FAA
MAINTEN~ANCE 6YIIPOSIVti ICONTINUED RLLIAdILIT#Y OF
IRAN5PURI TYeE AIRCRAFT STRUCTuRE', OASHINGTON,
us Coo 2 -4 NOV 66.

DESCRIPToNS: (OCUf*IERCIAL. PLANES, STRUCTURAL
PROPLRTItS)t C.AIRFRAMES, STATe-OF-THE-ART
tREVlt.,N)t TRANSPORT PLAN.ESt QESIGiNs LO00.)

DISTNItOUTION, JET IPLANESo STRUCTURAL PARTS* TEST
METHUDS, CORROSION INHIBITAON#
FATIGULCmECHANICS)i BONoING, AIRPLANE PANELS,

ýTt.Ei. AL.UMINUPI ALLOYS, TITA1NIUM ALLOYS,
FRACTOU4iAPHYs R~ELIABILITY (U)
lUENTIFIENS: COMIPREHENSIVE OPTION STIFFNESS

METHOD OlGANIZATION SiYSTEM, COMPUTER ANALYsis (U)

THEf P.APeR RLVIE115 RECiENT ADVANCEMENTS IN THE. rESIGN
AND TecSTING OF IPiODERN COMMER~CIAL -JET AIRCRAFT
SIRUCTue(ES AS vIE4ELJ bY AN AMERICAN MANUFACTURER.

AOVhNCEMENTZ ARt. CON~TINUALLY bEIN%3 MADE IN
STRUCTURAL CR1TGRIAt METHODS OF ANALY,;Ib, MATERIALS

AND PtROLE)StSt. STRUCTURAL TESTINiG, ANu THL USF OF
FLEa.T EAPEHIEwCEe EACH OF THESE AaEAS IS DISCUSSED
AND EAAMPLES AR&. PRESENTED TO SHOW miOh THESE
AUVANCEIMhNTS AR4 EMPLoyED TO ENSURE CvNTINUED
STRJCTUI(AL INTE6RITY OF AIRCRAFT. (AUTHOR) (U)
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U NCL AS~S IF IEU

~tA )DC ri~EIURT *ilibL1UGHAPHY SEARCH CUNTROL NU*. /iZrMLI

Aij-o6/ ISLJ1/
6T :1I 'o A I CR AF f C 0 RP (OPENATIN(j) LTD NEY6fRIDGE (ENGLAND)
'.,LYc3:jI0'm DIV

TuE STA'.'E OF THE ART 1IN DESIGN ANu TEbTINb CONCLPTS
IITU LNSUIRL STRUCTURAL INrEGRITYt (U)

,iV 66 13P JAMES909

UN~CLASSIFIED R~EPORT

SUPPLLMENTARY NUTL: PRPARED FOR PRESiENTATION AT FAA
(1AINTENAN~Ce. SYMPUSIUr1 9CUNTIeNUED RLLIAUILITY OF
TR4A4.-PURT-TYtPE AIRCRAFT bTRUCTQR~jf V~AbHINGTON.
Us C# 2-4 NOj~V 166o

OtSCRPTURS: (*TNAIISrPORT PLAuNESs RELIA6ILITY),
C.CO0-iERC!lAL PLA.~iE~l RLLIAtd1LITY)i MAINTENANCE,
MAINTAINABILITYs STATE-OF-THE-ART REVIL'-So DESIGN#
AliFtKAM1F.o SONIC FATIGUE. TEST METHOV~S*
SY;.mPOslA, CO.0RUS1Oi~l TudULENCE,
L0ADIN%3CMECHAI~JC~j), VldRATION, GREAT
b.'UTA!I', CIVIL AVIATION (u)

IUEIITIFIERt): SM'ALL PLANES, PRIVATE PLANES (U)

A Pr(ESENTATIO1' UF TriE BRITISH AIRCRAFI
COHPo'iAl IUN APPrOACt1 To THiE PROojLrMS OF MAINTAINING

A ilIG.1 3TANOJARU OF 2TRUCTURAL li4TEGkliY IS PRESENTED#

THiE DISCUSSION I'SRLsrRICTED TO THOSE TOPICS uHICui

RE.SruOiSt4LE FoJR AIRCRAFT IIAINTENANCE* (AUHOR) (U)
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JU)L ltEr'ORT ý31.1j~IAftNy SEAtNCH CONIlROL Nj. /ZOMLI

*AU-o6/ 151 1/3 1'4/&g
OJU43LAS AIH(.RAFr CO) !'INC LON%3 ,LACH (LALIF AIRCR~AFT

THIE EFFL-CTS OF TIInE IN ZEfRVtCE ON STRvCTUiRAL
INTr.(iIqTY OF ULUEIx TRANSPORT AINCkAFT, (U)

66 1.IP LUKEsR. HoI

SLPPLEtIENIARY NOT4: PREPAR~ED FOR PHESENTATIO14 AT THE FAA
MAINIENANCE bYMPUSIUI1 OCONT11NUED) RELIAdILITY OF
rRAN:P'.RT TYPE AIRCR~AFT STRUCTURL,' "AiAHING3TONo
D. C., 2-1 NOV 1966.

Dc.SCRIPTON5: (*TRANSPORT PLANES, RELIAdILITY)v
(*COMt1r.R(LIAL PLAgeSo RLLZABIL.ITY), MAINTENANCE,
LIFE EAP4CTANCYs AIRFRAMES,
FAtlmuEV1EC11AN1CS), teEAR RESisrANCE, TIME,
UA-lAkjEt LCONUMICbs CIVIL AVIATION (u)
IUENqTIFIEHS: SMALL PLANES, PRIVATE PLANES (u)

ALTHOUGHI THeRE IS A CQNwECTiO-q dETWEEi4 TIME IN
SERVILE ANUI FATIGUtE EFFL.CTS, IT IS NOT A CLEAge-CUr,
STRAIJ~Hr-LINE TYPE VF RL.LATIOiNSHIPo THIE EFFECT OF
FLB~jHT TIM1E ONI STN~UCTU.RAL Ii~iTEGRIrY 1.) GRLATLY
MtODIFIEO By OrPEHATIrIG CONDIlTIUNS, PILOT TtCHNIQUE,
AND THE Q~UALITY OF M~AINTENANCE ANU INbPECTIONo OF
THIESE FACTUrMSt MAINTENANCE AND INSPtCTION IS PROBABLY
THE MOST IMP~ORTANT# EXPMRIENICE SHOWS THAT FATIGUEj ~DAMAGZ oQES TENU rO INCREAS4 A~irH TIME IN SERVICE*
30T PROIPEll INSPtCrIUN AND MAI.,TENANCE, WHICH aECOME
MORL IMPOR~TANT AS TriE AIRPLANEý AGteSs "ILL FINo THESE
CONuITIJrS AN) LOR~RECT THEM BeFORE SENIOUS DAMAGE IS
CREATED* THL ACTUAL SZRVICE LIFE OF TIE AIRPLANE
Ii USUALLY JETE'iM1NeD BY AN ECONOMIC FACTOR RATHER
THA14 A ,,EARUUT FACTOR* (u)
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(U-;CLAzS IF I ED

uULC IiEPOnT 61L3I.1IGNAPHY !)EARCH CUNTRJ.L NO* /lOMLI

AgJ-obd 941 1/3
NATIO1NAL AE!RONAwTLCAL ES)TABLISHmENT OTTAWA (ONTARIO)

Luaj ALTiTujDL FLIGHirT LOAU hPLCTRA FOt( LII~iHT AIRCKAFT,
(u)

L1EL 61 3dp :bE,tELL,tR. To
RLPT- .Njo NAE-LR-495
M UN IT UR Ni(C 1L)0U2

UiYCLAhSIF1EL) i'EPOR~T

DLS(LRPrORS: C.Jt.T TKA1NLNu. PLANES9
PA1Ilj2t'(tlECHAINICS)), TERRAIN AVOIDANCE, LO*
mLl I NOE AER.OU)Y14APIlL LOAVjN%3, LIFE LXPECTANCY,

PILO'S, rOLEKAfJCL.S(PrIYSIvJLUGY), FLIGHT
V rLzTil4b2, GUST LOADS, AIRFRAMLS, ATMObPHERIC

m'OT IUN,9 CANAL)A (U)
lEi;TIFLLHS: AERU C.Otq:1ANLUER 68(0L AIRCRAFT,

P~IPENr PA..23-25U AZTEL C AINCCkAFT, SAoRE s
AIlKC'0AH 1-33 AIRL.RAFTe LIGHT AIRCRAFT (U)

A~ AM.ALySIS 1S PRESLNTEU OF moRE THAN 1,300 HOURS
FLIL31Hr LOADS RE(.UxDh OBTAINLD FR(OM LIGHT AIRCRAFT

Ew~E IN LU'f ALTIIUDE TERkAIN-FOLLO?4ING OPERATIONS*
I I I S, 1novN TH-Al CON~TI NUOUS rPEKAT IUN I N THE
AvOYAiE LO,,* ALTITuDt ENVIROv~MENT' REiUCEs THE
ESrIMlATIFD FATIGUE LIFE t3Y A FACTON OF 15 TO 1 WHEN
CUA'PAiREj ,.T'im THE NOR~MAL OPýJRATING ENVIRONMENT, AND
it, T14L L.IMITIN-G CuNDITI&J ImpoSE.D BY PILOT TOLERANCE
TH.I:) IACTuR IS 1NCRLASEIJ TO go TO is (AUTHOR) (U)
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UJI.CLAbSS FlED

uU' RE~poT 'd13L1UGIIAPH't SEAR(.H CUNTRUL NO. /ZOMLl

Au-673 4t2 4  1/5 d-0111 1/3
LoCKHLEi)-CALIFOtNIA CU t3UHRAiNr

THE LJLVELo.PmENT OF~ uYNA;1IC TAXI DESIGN
PKOcýEUUREý)$IV

r.,DLSttýIPrI`vE NOTE: FINAL iNEPT.,
V1JUN 60 396P liIt3NuT.Js E. DuuRuPsP.

lkC. ;,GAMc~tit- A. :tI'SB6iG9To A' ;URTASSE,

AlCUNIIRACI : FA-67-iVA-1082
I'M UN I T 0R F AA -A 1)S 6-1 1

UNCLASSIFIAED REPORT

iAAl INu, S1ArjOARUSq ýATIQ.UL(MECHANICs)j
U~zk~fs SRFCE lOUHNES9PuoR SPE.CTRA,

L1YiNAMILS. LooIPuTER PIWOGRAI'ý, TArL-OFF9 DIGITAL
t.OMPVTtksc, NUMERIlCAL METrIOUS AND PROCEDuRES,
AIRCRAFT LANUIIGý), LANDI;4G GLAR (U)
IU.TIFIEikS; DESIGN4 ;..ITERIA,

FuUH FOjmMS UF DYNAMIC TAXI iuESI1iN PROCEL)UNES WERE
UtLVLUPLD THAT C014S.IOER THE THRLE DIMEN5IONAL
CIAqALTF.R OF THE XUN1JAY/TAX I:AY SURF ACE ENVIRONMENT.
THEiSE. iROL.EUNKES ALONG ,eITH THEIR POTENTIAL
Ch~Ii ErK14 THAT w1ERe ADAP TEU To ENSURE. STRUCTURAL
INTL~1rKITY, plAy' uE CATEGORIZLD AS ARbITRARY, DISCRETE.,
ULTLMlhI1 1 IiTICo ANL) STATISlILAL. THEY DIFFER IN THE
A:)Su~t. IluDEL OF THL TAAI ElwVIRONMENT. ALSO
INCLUOEo) IS A DISLUSSIOeN OF PARAMETLR VARIATIONS,
PhOLLUURES FOR US. OF' TilE CKCITERIA, PROCEUURE FUR THlE
UPDATIrJ4, uF THE METHODS AN~D A COMPLETE UIGITAL
CUMPIUTER PRUGRAO' FOii USE IN TAXI ANALYSE.S, AND FOR
UPOATIN(1 THE CRITERIA. tAUThOR) U)
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Ll.JCL A ýS I F I ED/Z 
MLij ~LILJL riEpO,~,T t8!I..IUGr(APHy 5EARLH CONTROL NO@ ZOL

{ KgAi.) A'IRLRAFT ul~uCiiFIELD CO)NN

EvALUATIO14 OJF HLL!C*JPTER F.LIGHT SPECTRU1M DAIA. (U

DLS'.KIPrIV.L NOTE: ýINAL RcEPTos

Uc.T 6 1 19 P ORTL.RFII.LDtJOHN Do

MALUNLY.PALJL F.1;' 1 CONTRJACT: uAAj02-6I-C-OO55
DtO, A-1-F-I 62ZO'$Am1 b

T ASK : I -F-1I6zZ04-A- 1 46O1

MUNI T OR Uý)AAV.AdS T-86

UWiCLASbIFIEU KEPOKT

DLSCIRIPTORS: (OHLLICUPTEtCSo LOAD.ING(MECHANICS~h
C*AER0)yNvAhIC LOADLNt.a, HLICUPTEdRS)s TRANSPONT
PLAtiLS, F~rIGUECMIECHANICS), LIFE EXPeCTANCY,

iiIGT TAKýE-OFFs #.LI'1BIN'IG, LEVEL. FLIGHT,
ýLIGHr SPEEDS, OtSCE14T, AIRCkAFT LANUINGS,
tRc.Qj'ENCy, srArISrICAL DiSTRIe3uTIONS, FLIGHT()

I E:)f 1NL3 1 IS15S ION PtmOF ILES SI51MULAT I Oq
Iu~iaTIFIFxS: 14-1 AIRCRAFT, HI-47 AIRCR~AFT, H-b'$
AliRCRAýT. U.4-U3 AIRCKAFT, CH-'q7A AIRCRAFT,
tL1-'5,iA AIRCRAFT (U

TniF. RLPORT L'VALUATE:) HELICOFTER FLIGJHT SPECTRUM

DATA I'REV1OL0SLY RLCURDEU AIJU pUtiLISMED IN OTHER

IALPW.T'3 ,',fH EM'PHAS)IS UN THE Um-113 UTIL.ITY,
CH-47A C4'ýGU# A14D Cli-S4A LOAD LIFTING
HtLICUPIENS AS USED IN THE APMY ENVIkONmENT, Ai I.II1T7I> SIATISTICAL ANALYSIS OF THE DATA IS PRE.SENTED
Fuk THOSL PARAMt.TLRS FOR wHICH !bUFFICIENT DATA ivERE

AvAILAULE. riE. IiEPOvýT INCLUIOES A COMPARISON OF THE
FLIQT-MEASURED DATA WITH TmE SPECTKUPI APPEARIN~a IN

AuHPe.N0Ix A ijF CIVIL AERU14AUTICS MANUAL 6,

A1.11 .wIT. iIHL Asý)umEI FAlIk3UL SUoSTANTIATION SPECTRU~1,

V,'f.r(E THIt) 1%AS AVAILABLE. DISCU.-SION ANLI
EvA".UATIoN OF THiE SPECTRLJm VARIATIONS THAT D0 OC.CUR$
PAITIL.ULAKLY AS THEY MhjHT AFFELT COMP014ENT FATIGUE

LIvLS, ARb. ALSO 114CLUDE~o A METHOD FOR L)ERIVING AN
OPERArIOtJAL SPELTRUM FOR~ THL CLASSES OF HELICOPTERS

EVALUATED I~i PRLSLNIE!) ALUNl3 y,.ITH DISCUS)SION OF SOME

Or TH4L cOw'SIL)ERATIOiNS ANqD ju(pGMtNT 4HICH PLAY A PART
IN fHL ESIAbLISIIMENi OF A RATIOiqAL.o CON5ERVATIVE
SPECTRUm FOR THL CRITICAL CumpOt'JENTS* (AUTHOR) (UI
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U(ICLA!:S 1F1ED

uut. tkEPOO~ SIBLIUGNiAPHY SEARLH CuNTRUL NO* /LOMLI

Au-oYJ o2l' 20/ll /
MASbAL.HuSLTTS 1,4SI UF TE.Cr CAmBNIUL). UEPT OF MECHANICAL

E C31 NEER I~ 1IG

RANLJOP vIvRArJOiq bTvDIESe (U)

cDL5L.RiP'riVE NuTE: FINAL SClEivTiFIC RLPTs I NOV 63-30
OCT obs

JUL 6V lop NAlNNOPPLEAN Co
CUjNTRACr: AF 49v(63b)-1314I
PROJ: AF -97ý82
TASK: 97s2ul
MUNITUN: APObR 69i9O6TR

UiCLASSIFIED REPOtNT

SUPPLLMNJTAqY NO%~: ý)EE ALS!O AD-69 3 620.

DL.SCRIPTURS: (#A1RFRAMES, SThUCrURAL PROPEiRTIES)i
vlb1RA11UNj HYSTEIhESb,~ FATl6uE(14LCHAi41CS),
NL EV I elf"' ( U

DuiRINU THE. CONTrKACT PERIOu, RESEARCH1 iAS
CuL;L&NTiRATEt) IN THlE FOLLOw.'i4eG FUUR AREAS:
14uf4LtiNEAR AND, PARI~TCULARLY, HybTERLTiC SYSTEM
HaSPOiISE TO STOCHASTIC INPUTS; FATIUUE AND FIRS1

PAS.,A()L FAILUkE PhEUICTION: ANALYSIS OF COUPLED

ST~Ucrlj~.s; AND TmE APPLILATIoN OF AUTOMATIC CONTROL
PtN.IaCIPLE:) TU TmE RLOUcrIUN OF STRUCTURAL VIBRATION#

(AUl 1HUR) u)
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UNICLASS IF~IED

ou '(LpwwT 63IRLIUGmAPHf 5EARLH CUNTRuL NO, /LOMLI

RUYAL AIHLRAFT LSTAoLISr1lMLNT FARNBOIROUGh (ENGLAND)

Sj'jt3LL i MPALT 51 UL)tS OF RAIN EtKOSION9 PART 1I.
PMLL [IN~wARY EVALUATION9 U I

Dt.5LRfIl'llvE NO)TE.: TECHN'CAL. lEpTes
APR 6? Vtp YALLAo As ;SMITHsP.

RLP1c NU, HAL-TR-690b6

hMt3H ALTITUOL9 ALL-WLAThLR AVIATIO1N, ACRYLIC
rNE~iNS, (,UIDLU. iM[SbILES, EAPERIMENTAL DESI(6Ns
taRLAT 0aITAI.4 (U

luE:-4TIFIEtis: *wATElR LiROSION, RADIAL FLOW (U)

TLCr1N1-'UEh UF HIGH bPEEL) PHvTuQJRAPHY,

PHUrOMICRuGRAPHY ANU PROFILumETHY HA.VE bEEN APPLIED

Tu fHL STuDY OF SIN,4LE II4PALTS OF hATERLJROPS WITH
FA~f-MO41wi'~ SURACE!)v VARIOUS FEATURES UF THE
CULLISIO)N PR~OCE6S AR. Dt.SCRIIREU INCLUDING PIKESSURE
blijILDU-P, RAOIAL vELociTY, F~LO~ SEPARAT!ON AND
Or.,L.LUITY OF SUR~FACLo liITLRPRETATIONS AR~E GIVEN OF~
T11i. -)mMAGL. SITES) ANLJ OF TtiEIR PUSS16LE CORRLLATION
VWjTiI clUi-TIPLE. [ilPACT ENUSION.e PriOTOL.LASTIC STUDIES
Oý IMPACT li4jICATL. THAT PtRE-STRLSSIING OF THL TARGET

SuRFALE MAY uCCuR Br.FORE COLLISION AND THE

lpIMLIC.ATIufNz OF THIý PHENUMLNOUN FUR HIGH ALTITUUE(U

FLI'JN1 ARIý. uisCuSý)Eus (AUTHO0R)(U
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U .'dCL A -S IFl £

t)OL rKEiFORT IBIU61GNAPHY 5EARLH CUNTRUL NO. /ZQMLl

AvLIUI 41~b 13/13 20/111
CuUiLLJbIA uNIV Ntio YtjRK iJEFT OF CIVIL ENGINEERIN~a AND
ENQ~I t~ ~jiG M&.CriANII S

FATIhUE MECmIANISM5, FATIGUE PERFORMANCE AND
ST.quCTUkAL INTEvRITY, (U

DLSCRIPTIVE NOTE: FIN~AL REPTo MAN 63-SEP 69,
UL)E 69 34~P FR.UuijqTtiALoAo Me

CIJNTHACT: NOWR-'266(911
P~o'J: NR-064-q4709 NR-064-'446

UNCLASSIFIEL' REPOR~T

OLSLRIPTORS: (*STRUCTURAL. PAIRTSt
OFATIGUE(MLCHANICS)), RELIABILITYP AIRFRAMES,
ORLODjE5, SFACLCRAFTs CRACKS, CRAC.K PROPA(1ATION,
LOAD1Nb(r4ECHANIC.Z), !,HEAR ST1RESSESs
MILRUSTRUCTURE(U

THiL "',URK uF THE IiwSTITUTE WAS CUNCENTRATED IN
TrnREE PRIi4ClPAL AREAS: METAL PHYSICS AND
MiCki0MECHANISMS OF FATI-ýUE; EXPERIMENTAL AND
ThEURLTICAL SOLID MLCHANICSI EXPERIMENTAL AND
T?1EURLTICAL STRUCTUR~AL INTEG2RITY ANI) RELIABILITY*
THE FRIi4CIFAL ALCUMPLIStitMLNIS OF RESEARCH WORKERS
OF THE. INSTITUTE IN THESE TH~REE AREAS ARE OUTLINED.
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ft LJUNCLASS IFILED
UDý- REpOKT 01IBL1UGKAPHY SEAHLH CUNTRUL NO. /ZOMLI

RANU LUtRP SANTA muNICA LALIPIt ChEMILAL LQUILIdRIUM PROBLEMIS WITH UNBOUNDEU
CuNý)TRAINT SETS, (u)

FL b 7 u 2bP 61GELOfJJAMES He ;UEHAVEN,
JAMLS L. ;SHiAPIRONURMA14i

RL~ i4dU* RM..b952"PR
CONTRACT: F'I'620-67-LmUOO'¶

U14CLASSIFIELU REPORT

DLSLRIPTORS: (OClIEtilOAL EQUILIBRIUM, *PHYSIOLOGY)o
(*LO14THOLLED ATMUSPHLRES, CHLMICAL EWUILIBRIUM)o
(.Arif30l OIOAIUE, MATHLMATICAL MODELS,
PRUGiKAMMINt3CCOMPUTER$), 6IOCHEMIsTRY9 LIFE

Iv~wIFI~s:RANOPROECT(U)

TO LXVLORt THE LHE.MICAL ASPLCTS OF PHYSIOLOGICAL
SYSTEMS; THIS ULALS ~',iTri THL THý.ORETICAL AND
CUMI'LTATI(JNAL ASPELCTS OF UNUERSTANDING THE CHEMISTRY
W1 Ht1UfAN PHYSIOLOGICAL FUNCTION, THE QUESTION OF
LAI:)TLtlcE OF SOL.UTIUNS TO PIROtLLMS HAVING UNBOUNDED
CU':TiRAutjI SeTS IS INVESTIGATED BY R~ELATING THEIR
EAIhl'EtCE (OR NutNLXISTENCL) TO A PROPERTY OF A
SULUTIUrw TO A14 AUXILIAR'r CHL'IICAL EWUILIBRIUM PROBLEM
WITH A 6OUNu.Ei) CONSIRAi.,T SLCT. AN EXAMPLE SYSTEM IS
SLL~cTILO LONSISTIlqG OF t3ASEh IN CONTACT WITH AN
A6.ULVUS I3uFFER ZOLUTIOt1 At A UNIFORM TOTAL
HYDROhlATIC PREhSuLJe ANt) 1EMPERATURE. THE NUMERICAL
PtRUULLM OF ULTEflINMINNG EHL AMOUNT OF C02 TO 8E
AijOLU TO ACIIILVr. A SPECIFIEv PARTIAL PRESSURE OF

CvZ Its 1HE GAS PHASE., Ai4D ITS EFFECTS Onj THL.
CU'IPOSIIIUN OF THE TOTAL SYSTEM, IS SOLVED BY USING A
PmULEUURE SUGGESTED aY THL t.ONCtT OF UNBOUNDED
CUO-JýTIAIN1 SETS. FIINOIN%.3S MAY APPLY TO DESI(3N OF
AhTIFICIAL LiI'E-SUPIVORT SYSIEMS NEEDED IN
EATRATERRLSTRIAL ENVIROi4MLNTs RLLAIED TO AIR
FUILr tflSbjIoNS, (AUTHOR) (U)
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U-,CLASS IFL EU

OL~t~ 'EPQiT aIBLIUGrMAP14Y SEAR(.H CLJNTROL-NO, /LOMLlI

AD-70 686 13/13 iol11
PO.LYTECHNIC INSr UF BRC'JKLYN N4 Y DEpT OF AEROSPACE
Et.'IvCWJLERING AND APPLIED MLCmANICS

ligýLSTIc;ATION OF P~LATES At;D SHIELLS UNUER EXTERNAL
LuAL'ING AND ELEVATED TEmiPERATURESs (U)

MAti 7U 2UP KEPIPNER ,jOSEPH I
RLPT. .14i. PbAL-701IU
CUIN1RACT; F4e4620-69-C-0C1'2
PiROJ: AF.19782
TASK: 9782U1
MUNITUNR AFOSR 7O-U83'4TR

UN4CLASSIFIEU KEPOxT

DLScRIPIORS: (*AIRFRA:IES, LOADIN~a(MECHANICSHo
LYL114URICAL SvDILSs 'ýJRUcTURAL SHELLS, METAL
PLATL5,, LAmIII'ATES, E4ASTICITY, CKEEPl BENDING,
oU(I(LIl'GiMtC,1AWICS)# COMPRESbIvE PROPERTIES (U)

FTW; SlUDIES 63RILFLY DESCRIBLD Ii'. THIS RL.PORT STEM

NowLIINCULAR (OVAL) ý.YLINDRI(I.AL SHELLS AND RELATED
Eý.PLRIPIENTAL IN\VESTIGATIONS, THE. EFFECTS OF BOUNDARY
CUNVI I ON:), ANt) THlE APPLI.ATI ION OF LXACT FINITE
DL.FuaRATIUN TVIEURY uF THREE-DIMLNSICINAL ELASTICITY TO
TtiFE STA81LITY PROtsLLN.OF THICK-iiALLLD CYLINDERS.

C,,APTLR 2 DESCRIBLS 11NVESTIVATILINS OF STRESS
CupiLENiT,.AIN PiKOdLEVS FOR~ SPHENICAL SHELLS.
Cm1APrLK 3 DISCUSSI:S INVLSTI%3ATI(JNS OF THE EFFECTS
Oý L.ELEP IN PLATE A140 SmELL STRUCTUeES@ CHAPTER q~
R~jLa!b ro RECENT rOIK ON wuAvF PKOPA(3ATIUN IN LAYERED
SriELI-bo (AUTHOR) (U)
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uoeC L A! 5 SIjF I ED

tI-i.IL R'o,,T uIt3L.IuGiAFk' SEARh..H CUNTROL NO, /LOilLI

bUUIH;.L,',T RL:3LAmCh IN'ST SAN ANTuNIO TEX

Pr,LULFt';IN.35 OF rHL :jyMpuSiUr-, ON NONUESTtiUCTIVE

LVALdAlluii UF CuMIOiiFN-ý A~ MATERIALS IN
ALR'OhFACE, ;ýEAPUNS S)YS'(rclS AlyU wUCLLAR

APPLICATIUIIS (71m) hEL() Al' bAN ANTONIO, TEXAS*,u
ON~ APKIL 13-25o 1969, (U

LJ:,CLASSIFIlE REPOiTAVLAEFRMJSTN
AVAILABIL~ITY: PAPLR COPY VIA3EFO4STR

P LkftJ1001C. A L CU. 13 uLi U tA YM L S T -, NO0R T t
H U L L Y ki(1(.' C 4ALio 9 16 05 Sd 5 s 0 U

SUPPLLý,-EN1ArY .-oTL: tREPARLD IN (.OUPLRATION ivITH

AMNfLAW s( uciE.TY FOR IiONhESTrKUcTIVE TESTIN(.i, INCes

!>A(,, ANIJot.IU. TEXos SvUTII TLXAS SLCTION.

DLSLRiPTORS: (otrwN..DESTRUCTIVE TESTING, SYMPOSIA),

LASLYS, PHuTOE.LASTICITY, CR~ACK PROPAGATION9
ULTHASUflNfC RADIATION, FATlk3UL((1ELHANICS),

FE,1 iLTK AT Iu ir I fA G~iET IL fftSOW At, CE i ViEL)S 9

LCOPOSITF v',ATL.RIALSt PRESSURL vE5SELS, RADIOGRAPHY,
i4EuTKOtj 4 IcI VAT[OIJ UNoLECT RUN IC EWU I PtENT,

$P4CECtKAFT, AIRFtCAMES (u)

h)Ei4TIFlFtiS: PENETkANTSo HOLOGRAPHY (u)

THE UUCuMLfrr IS CUMFPRIStUC OF REf'RODUCTIUN OF THE '45

PAPL~it AHICti .aEiE PrmESEl-.ITtD AT 11*. SYMPOSIUM. (u)
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UiwCLAS IF jED

uuLA NEP.OrT e31BLIUGftAPHY bEARCH CuNTRUL Nos /LOMLI

Ar-iiUNdAUTI(.AL SYý)%Mt) Div ..RIGHT-PATTERSON AFB OHIO

AlH FUiCL AIICCRAFI bTRU(.TLRAL INTEGRITY PRoQRAM;
AlfPdLANF KEw~lJRcMLNTS. u

DLbCRiPfIVE MUTE: IE%.HNICAL- t,.EpTot
MAY 7U SIP,ELL!,HAKOLD tit , JR.;

KIr4(,lRoy T,
RLr.Pl WU*) ASu-TR-6-7
Px~j: AF -913tm
TA~SK: 9 782b

UNCL.ASSIFIEU IREPURT

SUPPFLtr.LNTAKIY NUe: ýoUPEKSLDES Rt.PORT DATED JAN 68,
AD-8.46 492

DLSC.RIP1US: (*AlIHHRAriES* ý)Tr.ucTuRAL PROPERTIES),

oOW;r-R:)o TK'A,'4SPOR~T PILANES, FIGHTLRSl TRAINING
IPLApNLSs MILITARY REQUIREmEw~TS. FLUTTERs SONIC
I'ATI(2ULs LuALJING(MeCh'ANILS) (u)

ILEfjT1FILqS: U)ESIG14 LRITL.HIA (u)

Tric. RLPOR, hUMMtARIZLS h Qi.lR~EmEIqT5 FOR THE AIRPLANE
PuRT,0UN 01' THIE AIRCtIAFT STRUCTUKIAL INTE12RITY
PluURAM BASEL) UPON~ TH4E REbULTS UF EXPERIENCE AND
EVENTb S114CL THt. INC.EPTION OF THlE PROG~RAM IN 19b8.
IT ý)UPPLEmEN'TS THE. LETAILLD STRUCTURAL
SPtC(IHICAUJONS F'Ol AIR FORCL AItKPLANES ANI.
L'IUATt.S AEHuNAUIILAL sYSTEMs DIVISION
T.CIINiCAL REPORT 66-571 DATt.U JANUARCY 1968.
AP~PLICAhLt. MILITARY SPECIF'ICATIONS ARE REFERENCED
ThKUU(2HOUT* (AUTHOR) (u)
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UI C61A$s jF IED

LIDL fREPOKT 6166IuG'APHY SEAR~CH CONTRUL NO. /ZOMLIl

Ala-0ob 327 1/3 zo/I I
TuHR~fjTO uidlv COiiARlO) INST FOR AEROSPACE STUDIES

SIMULATION uP RANUOM LOAD FATIGUE IN LABORATORY
T L!3II NG. (U)

MAR 7U 12!P RAVISHANKART.o is
RtVT. N'U9 UTIAS-REVILw%-2'

U14CLASSIFIEU2 REPORT

DLSL;6PlORS: (OAIRFRAMES, FAT!(UE(MECHANICS) )
bIMULATIUN, AERODYNAMIC LOADING, GUST LOADS,
TURB1ULENCE, COUNTING METHODS, POfvER SPECTRA,
eRUSIAUILITY uEwSITY FU14CTICJN5. CRACK5, NUMERICAL
ANALYS515 (U)

THE IMLTHO.JS USEu IN LABORATURY SIMULATION OF RANDOM
SLFRVILE LUAU COi4OITIONq, THAT LLAD IN PRACTICE TO
FATIGUE FAILURE E.G. AIRCR~AFT STRUCTUNES, ARE
HL'!Eio~Ena FIRST, THL INIEX-RELATION OF THE
AT(IOSPHERIC TURdULENCE AITH THE RESULTING LOADS ON
THE AIRCRAFT ARE DISCUSSEU. THEiv FOLLOWNS AN
AwALYSIS ANu INTERPRETATIUN OF SERVICE LOAD HISTORIES

4 ANO) A REVIEý'i ANU LOMPARISON OF THE METHODS IN USE FOR
SIMULATING SERVICL L.OAD SPECTRA OF ARBITRARY ANU
RAt'JLONa LOAD SE-;UEiqCE5. BO0TH RANOOM LOADING, USING
DISCRE.TE LOAD LLVELS OR ANALOGOUS RANDOM PROCESS
TLSTI11lb. ARL QIzCUSý)EDo FULL SCALE TESTING IS ALSO
RLVI'EtiEno INJ APPEwDICES. STATIONARY RANDOM
P~uCLL)SK.S Ai~l) FLVLR SPECTR~AL DENSITY FUNCTIONS AN
EVALUATJor'j OF Pk'ObAoILITY DlqTRIBUTIONS OF RMS GUST
VLLUCITIE~i ANO SOME DAM'-AGE THEOKIES ARE PRESENTED.
(AuTHuKi) (U)
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UNCLASSIFIED

DOL REPORT 3IBLIOGRAPHY SEARCH CONTROL NO, /ZOMLI

AU-711 259 1/3
AUVISORy GROUP FOR AEROSPACE RESEARCH AND DEVELOPMENT
PARIS IFRANCE)

FATIGUE LOAD MONITORING OF MILITARY AIRCRAFT, (U)

DESLRIPTIVE NOTE: ADVISORY REPT*
AUG 70 8P

RtPT. NO; AGARD-AR-2bw70

UNCLASSIFIEU REPORT

SUPFLiMLINTARY NOTe: NATO FURNISHED,

DESCRIPTORS: (*AIRFRAMES@ *LOAOING(MECHANI.CS)),
(OFATIGUE(MECHANICS)o MONITORS)s JET
F|4HTERS, JET BOMBERS, LANDING GEAR, AERODYNAMIC
CONTR(OL SURFACES (U)

CoriTENTS: CURREINT PKACTICv.S AND PHILOSOPHIES IN
MUNITURINb THE LOADS EXPERIENCEU BY AIRCRAFT1
MEAbUREMENT AND ANALYSIS TE.HNIQUES; AND PROBLEMS
A10 NEEUS. (U)

Ii
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U14CLASS IF IED

uDL MEPORT B!BLIUGKAPHY SEARCH CONTROL NO. /LOMLI

AU-717 ISo 20/I1 1/3 9/2
AIR FORCE FLIGHT DYNAMICS LAB WRIGHT-PATTERSON AFB
OHIU

CkACKS, A FORTRAN IV DIGITAL COMPUTeR
PkO(3RAM FOR CRACK PROPAGATION ANALYSIS. (U)

DLSCRIPTIVE NOTE; FINAL TECHNICAL REPTo JUL 69-MAR 70,
OCT 7U 59P ENGLEoROBERT Mo , JR;

RLPT. NO. AFFDL-TR-7Q.s07
P RJ: AF-.1467
TASK: 1467U'4

UNCLASSIFIED REPORT

DESCRIPTORS: (*CRACK PROPA6ATION, COMPUTER
PRuGRAMS), (eAIRFRAMESt IMPACT TESTS),
LOADIN4(MECHANICS)i STRESSES, NUMERICAL
ANALYSIS, FRACTIJREIMECHANICS')(U

IDENTIFIERS: CRACK COMPUTER PRoGNAMs FORTRAN 4E
PROGRAMMING LANGUAGE, FORTRAN (U)

THE RLPoRT PRESENTS A DETAILED DESCRIPTION OF A
COMPUTER PROGRAM FOR ANALYZING CRACK PROPAGATION IN
CYCLIC LOADED STRUCTURES. THE PROGRAM HAS THE

* OPTION OF USING RLLATIONSNIPS DLRIVED BY FORMAN OR
By B 'ARIs FOR CRACK GROWTH, PROVISIONS ARE MADE
FOR BOTH SURFACt FLAWS ANL fTHRUUGH CRACKS# AS 6ELL
A5 HL TRANSITION FROM THL FORMER TO THE LATTER.
TitL PH'O(RAM UTILIZES A BLOCK LOADINM CONCEPT
WHEkEiN TmE LOAL IS APPLIED FOR A GIVEN NUMBER OF
CYCLES RATHER THAN APPLIEO FROM ONE CYCLE NUMBER TO
ANOTHER CYCLE NuMdER, ADDITIONAL FEANURES OF THE
PkOGRAM ARE: VARIABLE PRINT INTERVAL, VARIABLE
I 1 JTEGRATION INTERVALl AND OPTIONAL FORMATS FOR LOADS
IhjPUT* DETAILED INPUT INSTRUCTIONS AND AN
ICLUSTRATIVE PROBLEM ARE PRESENTED. (AUTHOR) (U)
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UiNCLASSIF IED

uL)L REPORT OIBLIOGkAPHY SEARCH CUNTIOL NOD /ZOMLI

A -/17 jai81 ZU/l 1/3 9/2

CALIFORiqIu UNIV SAN DIEuO LA JOLLA DEPT OF 1HE AEROSPACE
AND ILCHAvICAL LNuINEERINu SCIEtvCES

A OUITER-TYPE HITHOU FOR FINITE ELEMENT
AWALYbIS UF NONLINEAR STRUCTURAL BEHAVIORo

VOLUMlL II. USER'S MANUAL FOR PROGRAM
BLiAVL9 (U)

DtSLRIPTIvE NOTE: Fli4AL REPT. 17 OCT 69-17 OCT 70s
14OV 7U 1O8P mAFTNAoR. To ;MALLETToRo

He ;;qACHHAR,to ;

CUNIRACT; F33015-69-L-sI89
PrOj: AF-1467
TASK: 14 6 7UI
MONITUR: AFFUL TR-/o-130-VUL-2

UtNCLASSIFiE) KEPORT

Dr.SCRIPTONS: (.AIRFRA,.iES, $TkUCTURAL PROPERTIES),
(OSTREbSFS, oCOMPUTER PRUGRAMS), INSTRUCTION
MANuAL:, LUAUING(MLCHANICS),

bUCKLINfG(MECHANICS), STABILITY (U)
IluENTIFIERS: FORTRAN, BEHAVE COMPUTER PROGRAM*

FOKTRAN 4 $ROGRAiMINkj LANGUAGE, FINITE ELEMENT
ANALYSIS. sTRUCTURAL ANALYSIS (U)

THL RLPORT CONTAINqS THE DLSCRIPTION OF THE FORTRAN

'.A~jUAbE PRUGRArI sEHAVE THAT VAS USED TO OBTAIN
THE NUMERICAL RESULTS FuR THE EAAMP6E PROBLEMS THAT
AKE PRESEwTED AND DISCUSSED IN VOLUME I.

PROGRAM BEHAVE IS DESIGNED FOR THE ANALYSIS OF
THE STRUCTURAL BEHAVIOR OF RIGIDLY JOINTED PLANAR
FRAnICS, THE FINITE ELEMENT USED FOR THE ANALYSIS
IS THL #STADILITY# ELEMENT DESCRIBED IN SECTION IV
OF VOLUME I. BEHAVE CAN PERFORM A LINEAR

SrAt1ILITY ANALY5iS, A MUOIFIFD STRUCTURE METHOD
ANALYSIS, A DIRECT NONLINLAR ANALYSIS, AND
CUMBINATION OF THE ABOVE ANALYSES, THIS VOLUME

CONýI•Ts OF TltRLE PARTS: A USER'S GUIDE; A
PROtjRAMMER'S MANUAL; AND A LISTING OF THE PROGRAM AND
SU3ROUTINES. (AUTHOR) (U)
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U-,CLA!S I PIED

L).'k.i tEPOxT :iI8t.IUGf(APH-( ýE.ARL(H CONTROL NO# /ZOMLI

IBUL I ýk hC IEajTI F IC RESEAR~CH LA,,S SEATTLE VVASM MATHEMATICAL
Aiqt) INFoRoiAT ION SCILI-ICEZI LAv

EL A hLVIE, OF iMINER'S RULE ANU SUoSEQUENT
(JLiNLRALIZATIUNS FUR CALCULATING EXPLCTED
FATIGUE LIFE# (u)

UL)C 7U I YP SAUNUERSSAM C.
?4 RLPT& NU. u 1 -8 21019 i 45

U'NCLASSIFIEI) REPONT

SVPI'LLML4TAriy NUTc.: REVISION OF PAPER PRLSENTED AT THE
AIK FOR(CE t.O:jFERENWCE ON FATIIUE AND FRACTURE OF
AlqCXAFT STRUCTUR~E AN~D MATERIALS, HELD AT MIAMI

oEACrI, FLA.. O1N 15-16 DEC 69.

OLSC.RIPTOkS: C.FAT.IGUECM4LCHA141CSJ, MATHEM1ATICAL
PMUUF.L'3if (.AIRF'RAMe.St FATIUULImECHANICSH),
LIFE LAPECVAi'JCY, LuAuINqG(MECrIANICS)v DAMAGE

AStm:)SMEg~IT. STOCHAiTIC PROCESSES (u)
IuENTIFlERS: MINL.R RULE, MINER-PAL14GREN
riULE U)

A ~TiiL PAPFR RE-EXA14INLS TriE PmYSI(.AL ASSUMPTIONS

WtijCH ViF~t MADE 8Y THE ORIGINATORS OF TmiE MINER-
PAL~jtLN RULL FUK THr. CALCULATION4 OF FATIGUE LIFE
AN~D CITES PudLICATIUNS aHICH SHuW TmAT THLSE
ASSUMI'PTION~S, CALLLD THE LINLAR (.UMULATIVE DAMAGE
HYPUTHESEý)o ARE CQN7RARY TO OUR PRESENT K(4OALEDGE
AbOUT ACTUAL FATI~Ut. BEHAVIUH.o tiOlVEVER, WORK IS
ALSO 1)I1;CIJSSED jvHICtl PROVIDES EvIDENCE THAT MINERtS
RuLL IS t3LTTEIR ON Tril: A'JEHAL3F IN~ ENGINEERINQ
API'LI(ATIUN.z THAw AisY OTHER RuLL FOR FATIt:UE LIFE

ijilHAS 8LEN ADVANCE-0a THL RELENT TECHNICAL
PAiLtN: -..HICii REjOLVr. THIS suppObED CONTRADICTION ARL
RL.FLkLNCEU AND) THE IMPLICATIONS OF THEIR RESULTS
EAPLAI-liro J~v FULL otrAIL. (AUTHOR) (U)
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I.JIICL A !S IF ED

putJ'. REpOIkT UISLIUGmAP81 SE~. CONTROL NO. /ZOMLI

Au-717 7'Idl 20/ 11 1/

CALIFUR~iJA UJNIV SAN 0IEljO LA JOLLA uEPT OF THE AEROSPACE

Ai~h) I-LC~iAijICAL tNt2Ii4EEFRINU bCliEiCES

A -.OITER-7YPE ME.Tr1OL FOR FI1ITE. EL.EME14T

AIAL-YSIS uF NONI.Ii4EAR ST'RUCTURAL BEHIAVIOR,
VULU-lt-, 1. TriE MODIFIED jTRULTuRr.

ULSCRIRT~vE NuTE: FINlAL r(EPT. 17 OCT 69-17 OCT 70,
.'40V 7U 258P mA1'TKAs~o To ;MALLETTR.

~ I H, ;NAC,~bAR9,va
CU14TRACI: F.3361S-69-L-1699
Ploj: A F -1s4 67
TASN: 146&7UI[i UNIT0H: AFFDL. TR-70 130-VOL-i

'JICLASSIFIEU hEPOi~T

SUPPLt.M-LNTAIKY 140TE: $EE ALSO VOLUME Zs AU)-717 181.

UL~SLRIPTORS: (OAIRFRAMES, STRUCTURAL PROPERTIES),

(1STRUJCTURAL PARTS, L.OADIN(3CiliECrIANIC$))s

cUCKLING(mIýCI1ANICS)s STAUILIITY, mATHL.MATICAL
I'IOULL-So ELASTICITY, PLASTILITY (u)

IvENTIF1ER~S; FINITL. tLEMO.T ANALYSIS, STRUCTURAL

ANAO'SIS. uEt3REES OF FREE~Dom, KOITE.R METHOU (U)

KuITERIS METHOD FOR THE ASYMPTOTIC ANALYSIS OF

PUST-dUCKLING BLHAVIOR 1S RLFORMULTED IN FINITE

ELEMEN NUTATIOtq FOR APPLICATION TO STRUCTURES

IUEALIZFD ?aY Fli4ITE ELEmEN'T MOOLLS. KOITERIS METHOD

It) HEt(EjI AdAPTLD TU A t42EN'EHAL CLASS OF STRUCTURE$
EXlLTINu THE -OMNSiPTH~ROUGH (LIMIT PUINT)

TYPE. OF I3OCKLIN;.2. TrilS 15 RiFEHRED TO AS THE.

MUDIFIEI) :,TRUCTVNE IlETHOI). IT IS ACCOMPLISHED

13Y iIOJIFILATtUN OF TH~E AC1L,.,L Er4ERGY FU.NCTIONAL TO

CNd..Aft A iiYPOTHtLTICAL MODIF1F.0 STRUCTURE HAVING A

STRICTLY LINEAR PRE-SUCKLINu PATH ALONG WHICH

6uC-KLANG miUST Bt. OF THE BIFURCAIION T)PE,J THE

* ~ANALYSIS uF THE ALTUAL sTRUCTuRL IS THENj ACCOMPLISHED

B~Y APPLICATIUNi OF KuITEKOS h1ETHUL) TH1ROUGH

Cu~ilUERA1ION OF' THL ACTUAL STRUCTURE AS AN IMPERFECT

VLR31%jN OF rHE MOUIF lED SIRUCTURIE. THE EFFECTS OF

PKC -zuCKLI No N4ihL I NL AR I T Y AiiE APPROAIMATEU
AýYtlflOrlICALLYe THE USE OF (HE MiODIFIED
STiuJcTUIRE METHOLJ IN Ct0NjUi~CTIuN iAITri DIRECT METHODS

()ý 1404LINr.AR ANALYSIS IS LXAMINtEDs A HIL-HLY
ACCUR~ATF. r' I4 ITE ELEMENT RLPKEsENTAT ION IS EMPtLOYED IN

PiiLCtE"'I jLJU A CO-lPiiEtENSIVL 14U.IEiKICAL EVALUATION OF

THlE I'iOOIFaEUi STRUCTURE METHOD OF ANALYSIS ON THE

bAbIS OF A NUMBLIR Oý PLANAR rRAME PNOBLEMS, (U)
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UN.CL A SSI~F IED

Ju,- REPOR~T 016LIUGrKAPHY bEARý..H CUNTRUL NO. /ZOMLI

AU-710 43do 1 '/ Z 14/5
MICrlloA,A,, UNIV ANN Atm3ok Ii4ST OF SCILNCE AND
TLCI1NJOLJ,1-~

111-4LST1C3ATION Or HOLOGRAPHIL TEbTINt*
TLECHINIQ~U ES. (u)

OLSCRIPTIvE NOTE: SEMIANNUAL REPTo NO. 4, 1 JUN-27 NOV
71ju

ýEb 71 74P LEITH.EfMMErT No ;VESTq
CriArLLS M.;

RLPi. 11u, 2'42U-21-i'
CUJ14ACT: uAA4i46-69-C-0017, ARPA ORDLR-124,b

UgNCLASS1FIEU jREPCRT

SPJPLtM.MLTAKY N4OT&I SEE ALSO SEMIANNUAL REPT. NO. 2s

DLSLRIP10RS: (*5TER'E'.jSCOPtC PH.OTsGRAPHY, LASERS),

T#~iNE EPT~URTI TISC'.iSSE HOLOTsRAPHIC CITEMS OR H
Dt rt.mC V It ttTiOv FLAIRLt PHNEyLoM PANRLSANCE LS
O~uCRIdvS, THEU~l~ ALUMINUMFJ1 OP 1 UTHOG FRED'INGTH

SE:JwT&IVERY OF OLOQRAPHIsAuUTC INTOFEOGERAPHO

TmEAREPORET t3LJCTSS. AN ~iNTRFEROMSCETRESCHEME FOR

DLT(:~MryiNG THE SURFACE RUUUbi,%iE5 OF FLAT OdJEcT5. lb
PlL)N~) A--'D A iPLA'IINEJ API-LICAT1iOi OF THE TECHNIQUE
To LUiRVFL OcnJECIS IS DISCUSSFD. RECENT ADVANCES IN
MULFIeLF-PRE.UEI*CY riOLOQ~RAPHIC CONTOURING AK~E
DLS~-q18FD, ANJU A COMiPARISON OF HOLOG~RAPH~IC AND
SiiAIU'd-14O1RE COiwTuUKING SLHEMES IS PRESENTED. A
CU-4'frER SIMULATION OF ACOUSTICAL HOLOGRAPHY AND IT$
U:3E FUR RLDUCTIUN 0Or Af3LREATION ARE ALSO DISCUSSED.
(AuTIIUR) (U)

U14CLASSIFIED /ZOMLI



U14CLASS IF IE,

u~l) 'ýttjONT 61fLIUGt¶APHY bEAR.Ji CiNTRUL NC*. /ZOMLI

Au-Ily /5A 1/3 2.0/11
AIN~ FURLE FLbQHT 'JY14AMICS LAB~ AmI4HT-PATTERSON AF6

PrOCELDIN(S OF. THE~ AlIR FOKCL CO,qFERL.NCE ON
FATIGUE AND FR4ACTU~rTh OF AIRLRAFT STKUCTURES
AND iIATF.RIALS, HIELD AT MIAMI uEACH, FLA#, ib-
la ULEm~~EIE.R 19169, (U

ihSCRiPT~vE NOITE: TELHNICAL fREpTt
ý)EP 7 L1 B7bP

RLP1. lid. AFFL-TR-7U-l'I'i

'JACL A b5IF IE0 REPoR'r

DLSLR~IPIORS: I.A1IRRA:IES1 oSjf-PUtIA),
FAf1uJr(g-lEcHA'lICZ09 HiACT~JEI.%iCC1NILS)o
LRACr& FROPAG4iUNI LIF~E ý.)XIE.TANCYI STRE.SSES,
LOA.) I Ný ( jECH A 14 IC (U)

THE u.UCUML~r 1s COMe'RISEO OF PAPERS PRESENTED AT
Trit AIR~ F-..RCE CjtlFEiENcL. .i FATIGUE OF
AlRLRAFr sTNULTURLS AND MATLRIALSI :ýPONSOREI) BY
TML~ AIR FoRCE FL.ItzHI OYNA61ILS LABORATORY
(AFFOL) ANqD THIE AIR FORCE MATERIALS
LAoQ~RATt0RY (AFML), AIR ýoi~ SYSTEmSS
CUiiMAlqw. IRE PURPUJSL OF TriE CONFERENCE ivAS TO
DISCU.,S TLCHi:4uLUGICAL AUJVAN%-EmE~vf !,4 F AT IGUE AND
FR#ATURF tHtIJRY, T8r- C~lJFE.RLNcE WAS COMP.RISED OF
TL.4 TtCHNICAL StS5SlVIS (IICLIJUING T1oO PANEL
DIý,CUZSMIOS) ENTITLL 'YHE. KOLE OF MATERIALS
I~ 5TrNUCTuRL.st; IFU14DAMENTALS I + Ii';
'ý.IrLRIAt; 'FRACTURE 1 4 Ill., #PHENOMENA
I +- 11'; IANALYSIS'9; tDc.SIGN AND SERVICE
EAPLRIENCL'. A TOTAL OF FIFlY-SIX TECHNICAL
PAPE.Rb jERE PliE.ENTEO# (AUThOR) (U)
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UN CL AtS F IED

o0% iREPUT t3IL1uGMAPH'r SEARCH CONJTROL NO# /LOMLI

7~~19 ZU/ 1ul1 40112 1/3
Asi~ FJIRCE 9lATEFAIA..S LA~s -yRl T-PATTERtpOi AFb OHIO

A.,i APPLICATI1)r4 UF FrKACTuRL LONCLPT5 TO THE~
PkEU1LTio1 w UF CK~111LAL LE.4GTH OF FATIGUE
CR~ALK~s PART Is A RLVIEN UF PERTINENqT
AbPLLTS OF FRACTUR'E - (LEVELOPMt.NT UF

f RE.LEV~ANT LUOvCEPTS Oý LlIqEAR ELASTIC

FIIACTURE mECHANICS). CU)

DL.ScR'IPTIvF: NUTE: TECHNICAL R(EPTo JUN 69-JUN 70,
J AN 71 79P -,)AVIS,SIUNEY 0. i

RLPT * Nus AFNL-TR7O2U2-.-T-'I
PRO0.l AF-7351
TASK~: /3siug

UIJCLASSIFIEU REPORT

SUPPLL14LNTAkY tOTL: MASTE.RS THIESIS-

DLSCRIPTORs: (*FR~ALTvRE(MECHANIC5), tiEvIEWS),

('P10Ari(iAE.)i 9RACTURL(MECHANICS)J, CRACK

PRufPA(ATIOivv STRAIN(iiECHANICS), STRESSES,
FATluULC:IEC.HANIC5)9 P LASTICITY,
LOADINQ.(MECHANICS)i RJCKL.T CASES, AEROSPACE
LRAFI, ALUtiI*NUM ALt.OlSs (3LAS$. ELASTICITY,
NATm-LMATICAL ANALYSI!)l RLVIE4.S, THESteS (U)'1 lu~iETIFIERS; G~RIFFITH CRACKS (U)

THE PURPQbE OF NhIS REPuR7 is TU SYiqTHESIZE
TLCrINULuGICAL CLJNcEPTS UF FiRACTvRE 6~Y MAKING A
HISTORICAL vtEVIt~w OF THL LITERATURE FROM 1913 UP TO
THE PRESEN~T TIML* THE PERT114FNT ASPECTS OF
FrýACTLJHE ANoJ THc. LEVELOPMLNT OF R~ELE.VANT CONCEPTS OF

LpILAR r.t.AST IC FRACTURE MECH1ANICS DE7RI VATIVES ivERE
OD.t.I~c.ArEU ANDI :oUMMAtRIZLD FuR THE PREDICTION OF THE
CR~ITIC.AL LENGJ'TH Or FArhUL CR~ACKS*. THE PERTINENT
Az)PECTS OF' FR~ACTURE COtJ5IbTED OF THr. SY14THE$1S OF

4LSIý.tKGAAr(D)S RLýLLVANT tHtOMETlLAL CONCEPTS. IT
ALSJ LJLLIN~EATES BUYLE'S AIVALYTILAL ANU EXPERIMENTAL

Rt,)ULTS OF THIE vsE$Tf.GAARL)_IRvbJN THr.OREiICAL
CuI~L I AN'CL uF TriR0U(jH-TMlE-TmiI cKNESS CENTRALLY CRACKE.D
PLATE ANID SHEET FOR THE DjTLRMIj~ATIUN OF PLANEm:TRAIN

ANI) PL-aE-SI'LSS FRACTUr(E TUUGH14ESS STRESS-INTENSITY
PaRAi1LTFlR OF t1iu; S1:REN.j3Tr ALLOVS. (AUTHOR) U)
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.j:ICLAbS IFIEI)

IAJL K~poiT 011I3LIUGr(APHY 5EARLH1 C'JNTROL NO. /d1OML1

Aw.-12J 11 1 3 4/

AtR~JNAU [ RAL RE:,EARL.H INST UF~ 5jELEr4 STO.CKHUOLM

U,:0 O INSPLECTIUN INTLRVALS FUR FAIL-SAFE

I L~k3-kRTZsSIGu~E ;LpI4SJOs

RLPT. NU. F F A -I7J

UNCLASSIFIEu rEPORT

OC.SLliIPlOHs. (*:IAjt;TNAwE, VISUAL ji4SPECTI0N)o

t*AriIFRAMESv 0GkAt;Ar1ON)s LIFE EXPECTANCY,

ýATI02UL(MELHA!41ICJ), tl1LVRE~2rECHA?
4IC5).,

LRACIýSs CRACK? teRUPAGATIOpiJ, PKEDILTIoNqS,

:iTUCriASTIC PROCESSES, MOW4TL CARLO METHOD.

ý) t~ 1) t N 
(U

IvEti4TIFIE,.is: FA!... SAFE STRuJCTURESi SCHEDULED

NiAIJ4TENA.ýJCll, UNSCHLDVLEf) M1A!NTENANCE (IJ

BASED ON A m.CTHUD OF EVALUjATING THE RELIAB3ILITY OF

FoAIL-bAFE SiRUCVURE~is DLVE.LIPED EARLIER AT FFAs A

TtiL'JLTICAL IWVESIIl3ATIUNt APPLICABLE TO AN AIRCRAFT

Al'030 HAS BLEi,4 ;IAE OF THiL INFLUENCZ OF THE LEN~jTH OF

IN.SrPECTOiv i,41EtKVAL.) WHIICi ARE UOTH CONSTANT AND

VA113 AN JPTIMUM STU,)Y tilO45 THAT THE LEAST

Num.'EK OF RL(6ULAR lir;SPELTIO,iS, ODjRINYti THE SERVICe LIFE

Is JBTAI'ILO '3Y (IAKI,,'Ji EbPý_cIALLY THE FIRST INTERVAL

CGI'ilbJCAtiLY LOi4GER THAvj THL FOLLOW1ING ONE3# THIS

RLS'JLT PRLSUPP0ý3ES ~IHAT ALL FATIGUE CRACK(S UCCURRIN6

MAY or TATISTI(.ALLY ANTICIPATED* UNSCHLDULEo

I.4!aLCTtOaS, IKArWJIMLY DIsTRIBU'rLD IN4 TIMEo DECREASE

Tt ic RIKUF TOTAL FAILURE BUT ARE SHOWN TO bE MUCH

LtSýý tFEECTIVE. THAN REGULAR INSPECTION$* THIS 1S

ALSLJ UE1 iOe.STR'ATý.D 114 A NJU-IErICAL EXAMPLE. ASSUMING

CYCLIv.. INý)PLLTIUN 0Oa A FLiKE7 OF 100 AIRCRAFT VoSITH A

5A,¶i-Lliht, ;(AIIO uF 0.25 FO,ý IHE .¶EG'JLAR INSPECTIUNS

AND FVRTHL.R ExT-'A RANDOMI INSPEClION59 IT IS

CUN(.LQUED TriAT UJNSCrIEDULE0 INSPtECTIONS SHOULD NUT BE

CARXIEU OUT, UNLESS A CUHI'LLTELY UNEXPECTED CRACK( HAS

BLiL.' FOUND. .'Hl.H V41LL MAINLY HAPPEN DURING THE FIRST

FART OF THIE SERVICE LIFL9 (AUITHUR) (U)
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UIJCLAbSS F'E0

LiJ
1
.. KEPOrNT 618LIUGMAPHY :,EARh.H CoJNTNOL NO* /ZOMLI

f3ATILLLE oEMORIAL. liI'4T COLUM2BUS OHIO DEFENSE METALS

ltvFUtRMATIoN CENTER%1< Cu.jLEI'Tc IN FAIL-SAFE DLSIGi4 OF AIRCRAFT
S T~-C TURE ~, (U)

I'l A N 71 2jP ,RC)EN,UAVID
Rc-PT. ,JNO o MIC-ME~MU'-452
CuNTRACT: 33615-71-L-1067

UN.CLASSIFIEL) qEP'RT

D)t.CRIPVORS: (*AiRFRAMESs wESICGN)i
rAIL'JRL(mECHANICb)s CRAC& PRUPAGATIOt~s

LOA) INUt, IECHA" I Cb) (U)
l1uE;4TiFIEHs. *FAIL SAFE UE.-IkN (u)

i- UI R ER 10 OBTA IN4 AA A P A S L OF THE ~ A L O H

AN~T OF FAIL-SAFE DEzIGN, THt AUTHOR MADE AN INVESTOiNY
~~Ii OU FAIL-SAFE LILSIJN "IETIIQLS APPLIED 83Y VARIOUS

ALIRU3tACE CUIIPA-41ES ANI) 01 NrLsEARCH WORr, RELEVANT TO
I E:4GINLENINi6 APPXN2ACli OF FATIGUE-CRACK PROPA(iATION

ANO t.RLSIUAL 5TRENGl',. THIS. MEMuRANuUM IS BASED ON
Ii,4FUNsiATIUN FROO~ LISCUSSIUNS i,:ITH PER~SONNEL OF
SLVENA~L CuMI'ANivlS A.40 RtSLAhCH LAtOR(ATORIES, WITH THlE

- - ~~~~MA jIN rJIPHAS I' 01Oz PLAN'E zTRFSS A0~ TR~AIIS ITI O:vAL
FeA(LrTJR nEmAV lORe )HE 1:Aii0ANOUM PRESENTS A BRIEF
ULSv.-<IPrIoN UF IH QENE?%AL AP,'ROACH 10 THE FAIL-SAFE
PrNOtLLf1, AN AtjALYDIZ, OF S,'VLRAL OF THE EXISTING
M~.rIlUUS TmAT USE. THIS APPR0MCHo INCLUDIN'G THlEIR
SmORTCOmri-,GSt ANJD A SUMMAAiY OF THE uATA REQUIRED FOR
A ý,UOIJ FAiL-5Art* uE:SIGN. A SPECIFIC APPROACH

Pn'POE~ O' T~..PRc.SENTATIUN IN~ MIL-HDdK-5 OF
DATA PERTINLNT TO TmE FAIL-SAFE DESIGN CONCEPT IS
EVALVATE) IN TER(MS UF ITS APPLICABILITY TO THAT
CU1j'.lEPT. (AUTHOR) (U)
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UfjCL ASS! FLED

Luol REPOR.T didtLIUGKAPHY SEARCH CONTROL NO. /ZOMLI

CHL~jAIEAKL COLL ViYE -MILLS MU

P,,1u-L~Otr4L3S OF M'ELHANICML FAILUR~ES P'REVENTbON
GHLJUP (I1ITH ) HE:LD A I WILL IA MSI3URG,

OLSLRIPTIvE. NuTE: TELr4NICAL IEPT.,
APR~ 71 4cP SA..YL~R,We To I

CijNTRACT' NOL'I14-69-L-Oijo8

P m 0 1 reRL2'9-U1z5
MvN~rUR; (j.PG 5

U.\CLASSIFIEL3 fEPORT

[)LSCHIPTORS: (*FATIGuE(MLCi1ANICS)s SYMPOSIA)#
LRACKS, CRACK PROPAGATION, p,.~sSUREVESSELS,
,dIKF'iA'ES, Ai4TIFNICTION uEARING;Ss COMPOSITE
PIATLRIALS, NUN-1)LSTRuCTI VE TLST~I(2,
ý RAC rU~RE MLWAN ICs, IU)

IuEv4TIFIERS:. FRALTURE MELHAN!CS, ACOUSTIC
L MI SBIO0 (U)

TiiL L)UCUMLNr COVERS D.ISCUSiSIONS 8Y A GROUP OF
Tt~rINICAL Sr'ECIALISTS OF THE TOPIC 'MECHANICAL
FATIGUE Aýý A CRITICAL FAILUiF MECHAWISM.'
s1IErLN PREPARELJ TAL.KS UIN TiiE SUBJECT ARE

SuWe1t~IAR1.E A14U THE L.,SLIN~j AUOILNCE DISCUSSIONS
RL.PURTEue A TECrmrJICAL SuMmAtiY OP~ THE. COMPLETE
PhOLLLDIN6S 1S INCLUOEDo (U)
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U14CL Ab~S IF IE

IoUL cEjpuT 61IBLIuJGIAPHY SEARCH CONTROL NO. /ZOMLl

Auj-125 U28 20/11 Z0/12 1/3
AIR FURCE MATERIALS LA6 tiRI(&T-ATTLRSOiqJ AFd OHIO

A1 APPI'CATIO)N UF F1RACTuRL LONCO.TS TO THL
Ptmc.'ILTIoij UF CK171LAL LEN1GTH 09 FATIGUE
CNALjo PART lie A HEVIELJ Ot PERTINENT
AtbPLCTS Ov FRACTURE (THEORETICAL ANI)
AIwALYTICAL ASPECT$ JF FATIG~JE Of
METALb). (U)

DLSLRIPTiVE NOTE: TECHNICAL ,NEpTo JU14 69-JUN 70,
AI'R 71 1 liP UAVis,SIUiNEY 0.

RLPT* NO. AFMiL-TR/O-202"PT."2
ph O.j ; AF-7351
TASK: /3sIus

Uw~Ci-ASSIFIEU rEPORT

SUPPir-.MLNTAr~y iiuTL: h4ST~A'S THE.;IS. SEE ALSO PART 1.

DL.SC.:iIPT~rkS; (sFiýALTURE(IiELHANIC5)v kEVIENS)i
(*AuIýFRAMEý,, FRACTORt.(MLCLIANICS))l CRACK
IPRUPi'tiAT;IO,4 FATIGUE(IMECHA.NICS)i STRESSES,
b'lRAI~tJMFCl1Ai4ICS), LUADING(MLCHANICS)s
PLAS1ILITY, ELASTILITY, ALUMINUM ALLOYS, CREEP,

mEJ-'?PCE CRAFT, RUCNET LASES, THESES (U)

Trijt IAtT OF THE REP~ORT (VOL..UmE 2) PRESENTS A
Tt.01:41CAL DLOCUMLNTAKY HISTORICAL REVIEAV OF PERTINENT

TmtVR.'TICAL A14D AwALYTICAL ASPECTS OF FATIGUE FAILURE
ANO ITS RL.LATIO-sSHle~ TO FRACTURE MECHANICS. THE
Rt.VI~v COVERS TrIE PLRIOU 1829 TO 1970. FATI(3UE
FAILUJRE. IsLe, iACTURE vwITmOUT GRObS PLASTIC
DFORtIATIU1N UNDOLR RLPEATEL) APPLICATION OF STRES:)

BLLO-v Tm-E P.ROPOrxTlOi~AL tI-mirs HAS BLEN RECOcaNIZLD FOR
Ar i-LAST 136 YEARb. DESPITE NUMEROUS
Ii~vE.3TIbAiIU'45 UN THE SUBJELT, THEREý IS NO AVAILABLE
ThLURf FOR LJkREtLAT1'G rHE MANY VARIA6LL.S AFFECTING
FArIG~UF FAILURE ANjD FOR SUCLESSFULLY PREDICTING
FAILURE. THE APPLICATIOn OF LINLAR ELASTIC FRACTURE
ML.C1ANI ICS Ae'J' THE THERMuDYNAM I C. OF FRACTURE TO THE
CmACK PqOr'AýiATIUN FACET OF FATI(3UE IS PROPOSED AS AN~
API.kUACm. 10 THE PtmEuICT!Oaj OF CthITICAL LENGTHS OF
SlAdLL FArI~jUL CRACisING A..ýD UNSTABLE FRACTURING
tBtfO4E FAiLuRE.. (AUTHOR) (U)
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'JICL ASS I F I EL)

oULL NEPUiiT blBi.IUGKAPH( SEARC.H CuNTtRUL No. /LOMLI

AW-727 J'tb 2u/i 1/3
NATIONAL AEPRUNAOJT1CAL ESTAB3LISHMENT OTTA01A (ONTARIO)

EHFLCTIVE SjURCL UISTRIdUTIUjN 114 A CHOKED
SC.NLLCH .J%,T, (U)

MAY 71 '93P LEL,o. He K. ;WESTLEYRt

RL.Pl. Nu, i4AE-LR-5't8
MUNITOR: NrcC 12111

ONCLASSIFIED I(EPORT

ULSCR1PTORS: (*AIRFRAMESs FATI6,Ut(MECHANICS)i,
(joET LN~IrqE NOISE* AIR~FRAMES), MATHEMATICAL
ANALYSIS, MODEL TE:)Tb, SUPE.RSONIL NOZZLES, TEST

L~jUP:lL;4y, SOURCLS, iqOISE (aEIuFRATORS, FEEDBACK,
FLu,. FIELD.-, STAT15TICAL DISIRIBUTIONqS (U)
IOENrIFIERS: $SfiOCK CEFLL NOISE. *CHU&ED SCREECH(U
jE1Ss SOUNU PRES$UINE(U

UblI4ý: ExPLRIMENTAL MEASULJRMLNTS OF THE SOUND

PkESSURE ANIJ PH1ASL I~q THE N'LAi FIELD OF A CHOKED)
SLkLLCH JrT A MIETHOD IS P.RUPOSLD FUR LOMPUTING THE
LFFLCTIvE SUViRCE POZITIUNS, THEIR STRENGaTHS AND
PH.).z Tov '0 1E~L. AR COWS1OERcLO, TH(E FIRST
AhsuJiLS A DISTRiWLTON UF PLJINT SOURCES ALONG THE JET
AXI,* AINo THE SECOND ASSUMES RIN%3 SOURCES ALONG THE
JLT tOUU~qOARY INSTEAO. A TLChN;QuE OF MINIMIZATION

Du 7 Pob.ELL Ii USEO AND A SOLuTIONq IS OBTAINED
WHLN THL SUM OF SWUAkRES REACHES A MINIMUM. RESULTS
FUR A CHOIKEU JET AT A SCREECH FREQUENCY OF 3170 C/S
ARE PRESENTED. (AUTHOR) (U)

54

U14CLA5S1FIED /ZOmLi



UN~CL A SSIF IED

ouv. '(EpUNT 61861GO~rAPHY SEAR(,H CuNTROL NUs /ZOMLI

Au-131 t)6b 1/3 11/6 1/
AIR FulicE FLIGHT OYIN4AMICS LAB WHIGHT-PATTERSON AFB

FdALTO.JF CO~jTROL PRUCEDiJRES FoR AIRCRAFT
STRUCTURAL IINTE%.RITY6 (u)

ULS(L.'8PTIVE NOTE: TECHNICAL REPT.,
JUL 71 66P )IOODsHONARD At

RL.P1. Nij FLF718
PiKOJ: AF..1467

UNCLASSIFIED) R'EPORT

SUPIeLr.>1m.TARY NOTE: PRESENTED TO THE INTERNATIONAL
COP1IITTEE U'N AE.RUNAUrICAL FATIGUL HELD AT MIAMI
uEACM, FLAs, ON 13-14t MAY 71.

ULSAIdPTOks: COAIRýRAt1ES, FRACTUFRECMECHANICS)),
(*O.JALITY LOw~TROL., AIRFRAm4LS)o
L)EFECTý)(NATERIALS)t rAILURLCMECHANICS),
(.RACKSS# LOAOING(MECHANICS), STRES~SES,

ý,TrAIN(MI-Cm~AIICSj, BRITTLENESS, ALUMINUM
ALLOYS9 TITA1NIUM ALLUYS, STEr-L (u)

IluE.NTIFIERS: DESIGN CRITERIA, sT.KUCTURAL
ANALYSIS (u)

THL. RLP1JRr RtVILEWS THE APPLICATION OF APPLILD
FRALTURE M1ECHANICS IN TmE OLSIGN, A.'qALYSIS AND
WjUALIFICArION 0OF Ati~k~A1?T STRUCTURAL SYSTEMS.
REC-LNT 9EIRVICE L.X1VEkIENCES ARE CITED@ CURRENT
TvE 1j!S IN HIGH STRENGTHI MATERIALS APPLICATION ARE
R-'t~jIjiC ,ITAi PARTILIJLAR( EMPHASIS Oi THE MANNER IN
;vHICsA FRAC.TURE TouGrINESS ANU STRUCTURAL EFFICIENCY
M1AY AiFE.CT THE MATE'RIAL .SeLLCrIUN PROCESS. GENERAL
FRACTUR(E COiqTKOL. PRUCEDuRES ARE REVIEWED. IN DEPTH
YhITrl SPECIFIC REFLRt.!JCE To THE IMPACT OF
INSPLL.TABILITY, s1RvJCTUXAL ARRANGEMENT AND MATERIAL
014 iPtJPO)SLD ANALYbI.' REWUIREMENTS FUR SAFE CRACK
GKOotTri THE R(ELATIVL IMPACT ON ALLOaABLE DESIGN

51REcSS I5 IN~DICATED BY LXAMtPLE, DESIGN CRITERIA,
MATERIAL ANO A14ALYSIS REQUIr1EMEwTS FOR IMPLEMENTATION
OF Fj(ACIUIiE COINTrL PROCEoURiES ARE REVIEWLD TOGLTHEN
V-ITtl LIumuUATIO;N IN (LURRLNT AVAILABLL DATA TECHNIQUES*
A 3umltl: Ry OF I TLMS tliIiCr1 RE~gU IRL FUr(THER STUDY AND
ATTL.'r(Io;j Isý PRESLNTED. (AUTHOR) (u)
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UNCLASSIFIED

JDL NEPORT BIBLIOGRAPHY SEARCH CONTROL NO /ILOMLI

Au-/Jo 3i1 1/3 40/11
AUvISURy jRoUP FOR AERO)PACt RESEARCH AND OLVELOPMENT
PAR1S (FRANCE)

OPTIMALITY CRITERIA IN bTKULTuRAL DLSIGN,
(U)

UEC 71 liP PRAGERW, I
RLPT. NO, AGARD-R-589-,71

UivCLASSIFIEU KEPORT

SVPPLEZMNTANY iOTE: NATO FjR4I~SHED.

DLSLRIPTORs: (eSANUlCH MOiwSTRUCTIONo
OPTIMIZATIUN,, (OAIRFRAM6S.
oEAMS(STRUCTURAL)ho PESI(.Ng 8ENDINGo
6OADINu(mECHANICb), UEFLECIUIN,
OUCKLING(MECHANICS)i NUMERICAL ANALYb1S (U)

TTHE R.uPRr IS CONCERNED WITH rHil DERIVATION OF
OPTIMALITY CONDiTIOnTS FROM LXTRj.MUM PRINCIPLES OF
STRUCTUHAL THEORY* O4TI4 SPE.IAL EMPHASIS ON
CONOITION! FUR %iLOBAL OPTIMALITY. AFTER A BRIEF
INT(OOUCTION (SECT@ 1). OPTIMAL DESIGN OF
SAIJOWICH STRUCTURES is uIscussEo FOR A SINGLE

BL;IAVIORAL CONSTRAINT (SECT. 2) OR MULTIPLE
CO14TRAINTS (SECT* 31. ST8ULTURAL E.EMENTS oITH
SOLID SECTIOU1S ARE TREATEU IN StCT9 '# A THREE-
DidENbiONAL PROdLLM THAT INCLUDES MANY PROBLEMS OF
OprIMAL SrRUCTURAL UESIGN AS SPECIAL CAbES I5
INVESTIGATED IN SECT* So IN SECT* 6o THE
OPTIMALITY CRITERIA DISCUSSED IN THE PRECEEDING
SECTIONS ARL PRLSLNTED IN A UNIFIED WAY THAT
FKEWUENTLY SUGGESTS THE FORM oF OPTIMALITY CONDITIONS
IN NEli SITUATION4S, (AUTHOR) (U)
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U.aC6ASS jF ED

Lh%. rNEPOT LsIBi.UGAPHY SEARCH CONTROL NO. /LOMLI

Aij-136 d87 1/3 1 1/6
Fu~iLIjN TECri4NOLJ)GY U~IV -vRGnIT-PATTERSON AFB OHIO

RATL OF~ FAT1~uE CI(AL(. PNOI'Ai3ATIUN IN~ THE
AIRFRAME~ ST'UCTO'Th, iu)

14 Q)V 71 1 -tp oLAZL.v1CLo~IfOLDI
RtPle N4Oo FTu-HC-24-1'487'71

UJNCLASSIFIED R~EPOR~T

SQPirLLl-ItNrAr(Y A0oTe: 'NEDITLD RUU(jH DX(AFT TRANS. UF
IEfKNI'KA LOTNICZA I ASTRJNAUFYCZNA (POLAND) v25 N2
elu-139 20 1970.

OD.scRLPTOws: (*AIRFRAMES, FATIGUE(MECHANICS)),
(.R~ACK PROPAGATIow, TIKANSFOi(T PLAfgESp ALUMINUM
ALLOYS# LOADIING(MECHANICS). POLAND (U)

IluE01TFIERS: TtRAi4SLATION:)(U

U ~A *o.S%.RIPTION IS ;.jIVEN OF A METHOD FOR CALCULATING
THL FATiGUE STRENGTHi OF AIRFRAML. STRUJCTURES wITH AN

EAj~oT1NG CRACK. THE METHOD MAKES IT POSSIBLE TO
4 DLOtTERNIo4~E TiiE DEPt.NioENCE OF CRACK( LtLNGTH ON THE

DuRATIO1 q uF USA~j (hvUMBER OF KIL.OMETERS COVERED IN
FLI'QHT OR THE NUMU3E, OF FL!.I.JT rIOiR$). THE
TECH1NIQUE 'AS UbEL) To sruuY FATIGUE STREN(3TH IN
SAMP~LLS :d1TH ANU vjITHOUT STKAIN HARIJENING, SHOWING
THL INJFLUENCE. OF STRAINJ HARDENJi%4G ONi CRACK
PROPAUATION PARAMETLRS oUNiING VARIAdLE AMPLITUDE
LJAU114G (bASED ON LOAD SPLCTRA FOR TRANSPORT
AIR%.RAFT). THE TEST OATA SHUll THE POSS16ILITY OF
A ý3IGIIFICAt4,j Rc:DUCTIUN' Oli THE RcATE OF CRACK
PRiOPAVATIUN QITH THL AlL) OF PROPERLY CHOSEN STRAIN
HARUENING.6 (AUTriOR) (U
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L)DC R'EPOR~T 518610~GRAPHY ,)EARCH CO)NTROJL NO. /SOMLI

Au-/3J' J31 1/3
NAiAL AIR DEVELOPMENT CENFEN ýVAlRMINsTER PA

AiiVlSTEo 4ANVIN4 FATIGUE TEST OF MOIJEL C"

DL.SCrUPTIvE NuTE' FINAL REPT.,
JU14 71 ;yp KAUTZ,EDivARD F.

Rt.PT* NU9 qAiiC-ST-7111
PmO~j; A53-b3IJ/20Z/78ul2m7L4-8L

UNrCLASSIFIEL) REPOR~T

UtSc.NIPTORS: (*TRANSP~ORT PLAN4ES, LIFE EXPECTANCY),
i*AltVriRAMEý)o FATIGLJE(MECHA1ANILS))o CARRIER
LAi,,DINý3S. rESTS, NAVAL AIRGRAFT, STRe.SSES (u)
IuE,4TIFIEws: C-2 AIRCRAFT, C-2A AIRCRAFT,

A LAt6URATuRY FATI4UL TEST WAS Pt.RFORMED ON A C:
2A AItHFKAME TO IJETER~MINE vvH-TmER~ THE AIRFRAM~E CULD

4' ~SVSTAIN TmE EFFeCTS OF~ 301J0 ARRt.STEU LANDINGS* A
TvTAL OF &)0L3 AHRRESTED LANDING CYCLES WERE APPLIED TO
TmE ALIRF~RAME DURINiG THE TE~ST wITH NO STRUCTURAL
FAIL.URES. 41ITH A TEzT SCATTLR FACTOR OF 2s THE 600
TLST (.YCLLS ARE EwJUIVALENT To 3U00 SERVICE ARRESTED
LANL)INGS9 (AUTHOR) (U)
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jOC REPOR~T 61 BILIOGRAPHY 5EARCH CLJNTfhJL NU@ /LOMLI

AU-86J 49 1.3/d 1/i

AuTUMA'ION INUJU:)TtILS IN~C BUOULeN CULO RESEARCH DIV

DLV.LITPMENT OF A THC.RMAL NON~DESTRUCTIVE

li4SPLCrIoN sYSTEM T,; DETELT CORROSION IN

AIR%.RAFT STRUCTUReS- (U)

DLSLRIPTIVE NOTE: F114AL RE~e
OCT 69 2t3il RObICHAULJ,ROGER Eo I

RLPT9 NU9 TR-69-b5S

CUNTRACT; N00019-69-L-OOIB

UNCLASSIFIEU IhEPORT

DLS..RIPT0RS: C.AIRFRAMES, rIjON-DEýTRUCTIVE

TESTING), c.NUN-UESTRUCTLVt. TLSTING, CORROSION)o

INýRAHLD EW.UIPMENT9 PORTABLE, D

ULECTýIMATERIAL-)) 
U

A PURTAt3LE THERMAL IjONDESTRUCTIvE SYSTEM SUITABLE

FUR INSPECTING LARGE. STRUCTWJRES IN THE FIELD AND

LAP3)RATORY .aAS UEtSIQNED. SUILT AND TESTED, THE

SYS)I'Ll HIAý THE. CAVAoILITY OF DETECTING N'EAR SURFACE

MArLRIAL ANO STRUCTURAL OLFLCTS SUCH AS VOIDS.

DLLA:1INATI0ONS, UNdOUNDS, INCLUSIONS AND CORROSION*

TmE~ SYSTEM CON5ISTS OF A HAIDHELD SCANNING HEAD.

O~cAIUOOý CUNTIROL CONSULc. AND INTERCONNECTING CABLL9

ITmE NcCECSSAIIY .IARUNARE AN1) LLECTRONICS To

btkjUwNT IA&.LY HEAT AiNO SCAii TiE S)UPFACE TEMPERATURE OF

A JI.ST mATESiIAL AiiE INCLUOEG ý,IJHIN THE HEAD.

SiNAL PRUCLSSIN'G ELECTRONILS. UISPLAY

ObCILLOSCUPt., RtCURUER ANO LIPERATORIS CONTROLS ARE

ENCLOSEn IN THE CONTR~OL CONSoOLE. (AUTHOR) (U)
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u~O(- rdEp.~,T 3IB61uGX~APH1Y bEAR(.H CO)NTRUL Nvj1 /ZOMLI

Awu0uU 6bj 1/3 112
DydqA:IIC SCIE.NCE P,1Otj'j1X AjJIZ AVSER FACILITY

ANALYSIS uF HELICOPTER $TtiULTuRAL
CRAbH~wORThIiJEbSS VOL:.JME It MATHtMATICAL

Simui-ATIO,4 A.-l0 EXPEAIMENTAL VERIFICATION FOR
HL.LICý.IPTER CRASrIWORTHINESis (U)

DtS(ARIPTIVE NOTE: FINAL REPT.,,

OAN 71 16UP G~ATLIN,CLIFFORD 1, ;(6OEBtL,
DONALD) Es ;LARSLN@STUARr Lo

RLFT. NO*. AVSER-1520-7030
CONTRACT: UAAJOZ-69-C.U030
Pt~0j: UA-l-F-162203-A-S29
MUNITUR; U.SAAVLAi5S TR-70-71A

UNjCLASSIFIEL) REPORT

$UPPLeM1;.NTAlNY NOTE: $EE ALSO VOLUME 2, AD-88U 67do

DLSLkIPTONiS: (*HteLICUPTENrS, AIRFr(AMES),
(6AIRFRAA.ES, S7RUCTURAL PROPERTIL.S)o (*AVIATION

!SAFETYs H~ELICOPTERS), MATHEMATICAL MODELS,
FA!LUREImECHANICS) , AVIATION ACCIDENTS,
IMPACT I U

IUENTIFlERS: H-I AIRCRAFT, Un-Il) AIRCRAFT, UH-

IH AIRCRAFT, *CRASFIWvRTHINESS (U)

THtE REPuRr uE~SCrmI3E!) THE L)EVFLOI'MENT OF A

MATHIEMATICAL MOUEL IHAT WILL SIM1ULATE THIE RESPONSE OF

A UHt-ID,',4 Ht.LICUPTEH AIRFKAMF To VErKTICAL CRASH

LVJALING AwD THE FULL-SCALE CRASti TEST PERFORMED To

VERIFY THL VALIUIlY OF rHE MODEL. THE RESULTS OF
T 1iil" PRUGRAm1 INJJICATE THiAT: THE STRUCTURAL

WLAIVLSS ONTRI8UTI,4,,c TO vlOST IMIPACT INJURIES IN

UriIU/H HE.LICOPIEI1 ACCID)ENT$ ARE LACK OF
RLSIST4,ICL To FAILURE 114 LATERAL ROLL-OVER AND LACK

OF L.4LNGY-Ab$ORbIi4G CAPABILITY TO REDUCE VERTICAL
AcCCELýRAT!ONS; THE NATILAL P)ODE. IS CAPAB3LE OF
ACCU.RATELY PREDICTING THE FLOOR AND ENGINE

AC.CELLRATIONS AND D4FLECTIOi4S; IN ITS PRESENT FORM,
TriE MOOIEL DOES N~OT ACCUtIATELY PriEDICT THE
TRANSMISSIONJ ACC.ELENATIONS AND O)EFLLCTIONSo
(AU THOR) (U)
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U(JCLASSIjF I Et UU( KErDOvT t3 IBL t(,-APHY aEAI'CCH CUiNCROL Noe /ZAMLI

BULi O~EKA14E ANU NEw-MAN INL CAML3RID~EMAS

STUuY Or A 'fli'iqC- LOAD RLCORULiK (U)

ilIOV 62 IV 8ALLsJAY Hs;0L~OLLI14G,NORMANl
NLPI * 14U, I'DR~62 16t) VI
CUNTRACr: AF33 6.16 7789

MON IrvR; ASD TURo2 16b VI

UNCLA$5IFIEU NEPORT

DLSCRIPToRS: *ACOJUSTIC DETECTOR~S, #ER<RURSt *NOISE
ANALYLLRRlt Or(OCKLT riuT~ji NoIbE. ACOUSTIC FILTERS.
AIRCkAFTp AMPLITU.DE MIODULATION, UETECTION, FAiIGUE
(MEChANI4I.S), FREWUENCys JET ENGINE NOISE, JET ENGINES,
JET PLANt.S, NOISc., P0ALR SUPPLIES, PROPAGATION, SONAR,
SONAR~ 0ECEIVE.RS, SUUND, ITLMPE.RATURE, TtNANSDUCERSt
VI BR ATION' (U)

IUENTIFIErýS: 8-47 AINCRAFT, 8-58 AIRCRAFT (u)

THE FEASIOILITY OF A COMPACT INSTRUMENT TO MEASURE
THE AC-CUMULATED ACOUSTIC EXPOSURE OF A FLIGHT VEHICLE
IS CONSIDERED. THE OUTPUT DATA OF TriE INSTIuMLNT
WvILL AJu THE. ESTIMAfION OF FATIiUE. LIFE. A STnDY
OF TtHE CONDITIOiNS AND PARAMETL.I1 INVOLVED TOGETHER
wiTti mIENERAL REWUIRtMENTS OF THE INSTR~UMENT IS
PRESE'NTD* UESIGN CR~ITERI1A ARE DISCUSSED SUCH AS
TE.ChNIQUE5 FOR~ AMPLITUDE ANALYSIS, SAMIPLING ANDI ACCU:,idLATIOi4 OF DATA IN A DIRECTLY REmOABLf. AND
UbAdLc. FU'(M9 A -)PECIFIC DESIGN% OF A BREADBOARD

OOLOF THE. SONIC RECORDER IS biVEhi vITH TEST AND
PERFORMiAN'CE DATA UN'LEK LABUtCAT08Y( CUNOITIONS. A
DISC-UbSION OF- TH1E EýFECfS OF I'EiPE!JATluRE% VIBRATION,
A14D PU.;,LH SUPPLY VARIATIONS IS ALSO lihCLUDL),E
CUiHLE.TC. CIrKCUIl i.IGRAN'S ARE PROVIoE.D,
(AU fHJR) U)
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UD(. fiEPUtRT 8!8LIjUGr4APIY SEAHC.H CUNTROL NO,. /ZAMLI

AU-40i~ t~ol

BUL~l oErAI'.Er ANj) 4~E4MAN IN~C CAMdRlDk:L MAS!)

SJUvY OF A REPON~SE LUAO RE(.UO.LRo VOLUME II. iU)

ULSCHIPT!VL NLTL: ýIIAL KEPT. JA14-AUG. 67p
r.AF 63 10:1P SMITH~po"*;sfAhR9EsA9;

DIETRlCfiIC.A&;NQIsEUX.DoU*;
CONTRACT: AF33 616 7789
PROJ: 13/1U
TASK*. 137OUU

MUNITUR: ASD TUR62 1659 VOL* 2

UN'CLAý)SIFIED REPORT

SUPPLLMLNTAFRY NOTt; NEPORT ON UYgNAMI(. PROBLEMS 1r4
FLIGMiT VLHICLES*

DLSCRIPTORS: *SON~IC FATI(GdEt STRUCTUKE5, AIR
FRAMLS, ACOUO)TIC PROPERI~TESs Di'NAM.ICSp AIRbORNE,
RE!ONA'NCr., STRAI-i G~AGES. NOISE ANALYZh~tSi
LOAD.IN. (MECHANICS), NOISE, JEr ENGiINE
NOISt, FATIGUE (MLCH1ANICS), TRANS UUCEKS,
ELLECfRUAý.uusrIC TRAN$DUCERS, MATHE MATICAL
FREDICTIUN, IRECORL)INt SYZTEM~jo (u)

A CUMPAL.T INSTRUMLN'( To MEASURE THE SIRAIN HISTORY
UFA POtNT UN A RLSONANT STINULTURL OF A FLIGHT

VEHICLE Iti CONSIDERED, THE OUTPUT DATA FROM Ti.-.
liISTRUMLNT 15 Dc.SIGNEu 1*0 AID IN IHE L.sTIMATION OF
ACUUSrIC PATIu.Ut UAiIAGEO THL AbILITY OF A STRAIN
GAGE. TO PERFORM UNDER FATIGUE CuNUITIUNS IS EXAMINED.
THIE DE.SIG14 OF CIRCUiTRY TO M-OujIFY ThE SONIC
Re.CURUEI( DI!-CUS.Eu IN VOLUME I (AU-ý.9b 46'I)
ItJ A REzPUNSE RLCJRUEN ARE OlSCUSSEL.s PERFOIIMANLE
DATA OF THE BREAD 13OARDLD kLSPONSE HELOR~DE.R TESTED
4ITul A rKESONANT STRJCTURE, ARE GIVENa (AUTHOR) (U)
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oUC REPORT oIBLIOGRAPHY bEARLH CONTROL NO. /LAMLI

AIR FORCE FLIGHT UYNAMICS LAB WiKIGHT.PATTLRSON AF8

SRTHSRI 33EEVALUATION. (u)

DtSCI~r~E NuE; UMtIARY kEPT. OCT 68-~JAN 69,

JUL 6 44r AbLAGETHEODORE Le ;40009,
H~ L)*,A R U 4

RLP1s NO. AFFOL-TR-69..2E
PRO.J: AF-14'67
TASKS: 1467u

UNCLASSIFIEU REPCAT

DLSCRIPTORS: (*STRAIN~ GAjiES, SENSITIVITY),
AIIkFRAMES, MLASUREmENT, CO'iReLATION TELHN14UL~So
FATIQUE(M1ECHANICh)o STRAIN(MLCHAII1CS) (U)

THE TEST RESULTS ON THE EvALUATION OF THE PREWITT
SCRATCH STRAIN GAGE ARE PRESENTLD IN THE
RLPURT. ThE TEST PROGRAM ,~AS TWOFOLD: (1)
Ot3SLRVAT IUN-OF THE UAGE OPERATION UNDER VARIOUS
STRAIN APPLICATIONS AND (2) INVLSTIt3ATION OF
STRAIN RELORDIN..i SENSITIVITY ANI) MEASUREMENT# THE

SCRATCH STRAIN "iAGE AS TEST; INI)ICATED IS A FEASIBLL
AND ACCURATE MEANS OF RECORuTNG STRAINS OF A

Tve-ICAL AIRCRAF1 bTRUCTtJRL, THE RECORDING
5SE"ISI1 IVITY IS CONTROLLED BY PRuPER IN4STALLATION
TELHN16UII~ES AND (3AtoE LENuTHs FOR THE LABORATORY
CurJUITIoNS REPOrNTEDs THE MEASURtO STRAINS WERE
EwYuIVALFNIJ rO THE ELECTIIILAL RESISTANCE GAGES PITHIN
IuU M.IC,ýO cTR~AIiqe (AUTHOR) (u)
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uUC. REPOR~T BIBLIUGNAPHY bEARLH CUNTRUL NO. /ZAMLI

ALJ-/2b 84t) 1/3
NAVAL AjRDtVELuPmEWT CLNTEX wAK'MINbTER PA

STATISTICAL REVIE4 OF CUUNTING ACCELEROMETER
DATA FOR NAVY AND MARINE FLEET
Al RLNAF T (U)

DLSC.RIPIIVE NOTE: SUMMARY REPT. I JAN 62- JAN 719
MAY 71 10./P UJEFIUREsTHOMAS A.

RLPI, NU, NAUC-ST-71uB
PR~OJ: A53530/202/7b012-7't-84

UNCLASSIFIEL) REPOR~T

oLs(RIP'ORQs: (#NAVAL AIRCRAFI, ALRUDYNAMIC

LO0MINk) 0. (OACCELER0METLXS, STATISTICAL DATA).
AINFIRAMEs. FATIGUE(MLCHANILS), LUAU
UISTtXIDUTIuN, TRAIN114G PLANES, JLT FIGHTERS (U)

T~ti RLPURT IS A SPECIAL1ZLD fsUMMARY OF NORMAL
AC.CLLLRATIONq DATA Rý.CORuUE uY COUNTING
ALCELLI~nMF.TEAS. DATA ARE. bEV.ARATED BY CALENIJAR
TImE. ANI) mISS1iO' CAIEGORYo IJNLY DATA REPORTE.D IN
THiE CUUNT1N"I AC(.ELEROMETEIR PRuGIkAM ARE INCLUDED*
(A UT1 NR) (U)
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UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZBMLI

AD-Z~E b91
SOUTHAMPTON UNIV (ENGLAND)

5 EXPLRIMLNTAL b!TUDY OF THE RANDOM VIdRATIONS OF AN
AIRCRAFT STRUCTURE LXCITED dY JET NOIbE (U)

IV CLARKSUNB.L.;FORDRoDe;

IUNCLASSIFIED REPORT

DESCRIPTORS: *AIRFRAMES, eJET ENuINE NUISEs *VIBRATION*
AIRCRAFT, AIRPLANE PANELS# ANALYSIS, FATIGUE
(MECMANICS)s MATHEMATICAL ANALYSIS, RESONANCE, STRESSESo

TESTS, THEORY (U)

RECORDINGS HAVE BEEN MADE OF THE STRAINS INDUCED IN
A FULL bCAL. REAR FUSELAGE TEST STRUCTURE OF THE
CARAVELLE AIR-LINER WHEN ONE JET ENGINE IS RUNNING

AT MAXIMUM TAKE-OFF THRUST, THE ANALYSIS HAS BEEN
CONCENTriATED ON THE STRAINS IN THL CENTERS OF ?ANELS,
CORRELATION HEA5UREMENTS INuICATE THAT THE LARGER
PANLL STRAINS OCCUR ABOVE 500 C. *ITH THE FRAMES
ACTINa AS BOUNDARIES@ THE MAIN RESONANCE PEAK IN

EACH PANEL HAS bEEN IDENTIFIED wITH THE FUNDAMENTAL
STRINWER-TWISTING MODE BUT THE MOUE-SHAPES FOR THE
ToO SpiALLER PEAKS HAVE NOT bEEN COMPLETELY

DETERMINEI. AN ATTEMIPT HAS BEEN MADE TO CALCULATE

THE PANEL RESONANT FREQUENCIES THEOREIICALLY.
(AUTHOR) (U)

4
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UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZBILI

AD-25b 689
DOUGLAS AIRCRAFT CO INC EL SEGUNDO CALIF

SONIC FATIGUE DAMPING SYSTEM DEVELOPMENT (U)

JUL 60 IV SMILLIEsooGo;
REPT. NO. ES 29926
CONTRACT; NOAS60 6U72

UNCLASSIFIED kEPoRT

DESCRIPTONS: *AIRFRAMES *CANTILEVER BEAMS, *DAMPING,
0ELASTOCMRSp ORUBBLR COATINGS, *VIBRATION, *VIBRATION
ISOLATERSt ABSORPTIONt AOH&SION, AIRPLANE PANELSP
ALUMINUM ALLOYS, COATINGS, ELASTICITY, FATIGUE
(MECHANICS), INSTRUMENTATION# JET ACOUSTIC OSCILLATIONS,
MATERIALS# PLASTIC COATINGS, POLYMERS, SHEETS* SOUND.
$TRAIN GAGES, TEMPERATURE, TEST FACILITIES, TEST
METHODS9 VISCOSITY (U)

A LITRATURE SEARCH oAS MADE TO SUkVEY COMMERCIALLY
AVAILABLE DAMPING AND ADHESIVE MATERIALS AND TO
DETERMINE THE PHYSICAL PROPERTIES OF THOSE MATERIALS
WHICH REDUCE RESONANT-STRES # DAMPING RAT-IS OF 108
UNCUATEP STRIP SPECIMENS HAVE BEEN MEAURED AND
RECURDED, A LOAU-5TREss CURVE HAS BEEN PLOTTED FOR
30 UNCOATOEDL-NEk ADHESION TEST SPECIMENS. THIRTY
VISCOELASTIC MATERIALS HAVE BEEN ACWUIREDv COUPONS
OF THESE MIALS HAVE BEEN PREPARED FOR PEEL STRENGTH
AND ENVIRONMENTAL TESTS. INVESTIGATION OF THE HIGH.
TEMPERATURE STRAIN ýiAUGE TECHNIwUES REQUIRED FOR THE
PRO•aRAM HAS BEEN INITIATED. (AUTHOR) (U)
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UDD REPORT 81661UGHAPHYC SARCH:: CONTROL NO. /ZBMLI

AU-266 374i
MlNNOEOTA UNI1V riINNLAVOLIS

WADC-UN.IVLRSITY OF MINNk.SOTA CONFLRE.NCE ON ACoUSTICAL

MAN 61 49f TRAPP ,W. J, ;FORNEYo,D

CONTRACT; AF.33 616 54926

zPRoJ: AF-736U
MUNITOR: WADC TR-59-676

UNCLASSIFIED REPORT

SUPPLEMENlARY NOTt: PAPERS AND SEMINAR MATERIAL PRESENTED
AT THE CUNFENENCt. HELD AT iBEECH'ER'S RE:)ORT, ANNANDALE,

MINNso 29 SEP-2 UCT t399

Eli DLSCRIPToRS: *ACOUSTIC$, *FATIGUC (MECHANICS)i
*SYMPOSIA, AIRFRAMES, BOUNDARY LAYER, DAMPING, DESIGN,
(sAS FLU~s JET ENGINE NOISE# JOINTS, MATERIALS,I' ~ MECHANICS, NOISE, PRESSURE, STRUCTURES, TURBULENCE,

VI BRAT ION (u)
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AU-Z66 26U

NATIONAL ENbINELRIN%3 SCIENCE CO PASADLNA CALIF

ASPLCTs OF THE RESPUNSE OF STRUCTURES SUBJECT TO
SONIC FATIGUE. (U)

DESCRIPTIVE NUTE: REPTs FOR MAY 60-MAR 61t ON
DYNAMIC PRObLEMS IN FLIGHT VEHICLES,

JUL 61 4'P 5CHJLLuERUP ,HASSEL Ce
GALEFoARNOLD Et

CONTRACT: AF33(616)7341

PROJ: 134b6
MONITOR: WADU 7R-61-1b7

UNCLASSIFIED REPORT

DESCRIPTORS: OACUUSTICS ,'AINFRArqES *AIRPLANES
DEFORMATION ,FATIGUE(MEChANICS) jGUIuEU MISSILES ,JET
ENGINE NOISE tLIFE EXPECTANCY ,MATHEMATICAL ANALYSIS ,

MEASUREMLNT ,NO1bE ,NOMOGRAPHS ,PRUBABILITY eROCKET
MOTOR NOISE lROCKETS iSATELLITES(ARTIFICIAL) vSONIC
FATIGUE #SPACE PROBES ,STRESSES ,TESTS (M)

THE STRLSS IN AIRCRAFT STRUCTURE RESULTING FROM
MULTI-MODE RESPONSE TO SONIC EXCITATION IN RESOLVED
INTO AN ALTERNATIiNG STRESS COMPONENT SUPERIMPOSED
UPON A SLUWLY VARYING MLAb STRESS COMPONENT. IT I5
THErN FOUND IHAT THE PROBABILITY DISTRIBUTION OF THOSE
COMPONENTS IS NEARLY INDEPENDENT OF THE NUMBER OF
MODES PARTICIPATING IN THE RESPONSE. THIS FINDINGCOULD HAVE CONSIDERABLE APPLICATION IN SIMPLIFYING

FATIGUE ANALYSIS ANU TESTING IF IT MAY BE SHOWN THAT
THE MEAN STRESS COMPONENT HAS ONLY LOa ORDER EFFECTS
UPON FATIGUE LIFE. SOME OF THE POSSIBLE
APPLICATIONS ARE PRESENTED. A TEST PRUGRAM FOR
ESTABLISHING THE SIGNIFICANCE OF THE MEAN STRESS
CUMPO01ENT IS OUTLINED, (UTHOR) (U)
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Au-269 187
LbOLT OEHANE& ANO NEOMAN INC CAMtsRIDGE MASS

SONIC FATIGUE RESISTANCE. OF STRUCTURAL DESIGNS (U)

uCT 61 IV OYERslRA;SMITH9PREbTON We JRsd
CUNTRACT: AF33 616 6340
MONITUR; ASD TR61 262

UNCLASSIFIED REPORT

DESCRIPTORS: *AIRPLANE PANELS, OFATIGUE (MLCHANICS)o
ONOIýE, ACbIUbTICS, AIRFRAMES, UEFORMATIONs DYNAMICS#
MATHLMATICAL ANALYbIbs MLASUREMENT, RIVETED JOINTS,
SANDWICH PANELSo SOUND, STRESSES (U)

RESLARCH ON SOUND-INDUCLD FATIGUE OF FLIGHT VEHICLE
PANLLS IS DESCRIBED* PRINARY EMPHASIS IS PLACED ON
TME ptObLEMS OF PANEL RESPONSE AND PANEL $TRAIN
CUNCENTKATIUN; SECONDARY MPHA515 15 PLACED ON E
CWUISI LON OF FATIGUE DATAo SEVERAL PANEL DESIGNS W

RE CONSID RED$ INCLu ING BOTH lOEALIZLO PANELS AND
PANELS OF MURE PRACTICAL DESIGNo P ROCEDURES FOR
ThE IMPROVEMENT OF SONIC FATIGUE RESISTANcEs AND FOR
HE TESTING UF PANEL ITH IREN 50UN SOURC S HAVE
BEEN UEXIVEU FROM THE STUDY. T EOR IC L D/OR

EXPERIMLNTAL STUDIES ARE PRESENTED ON LIN AR
RESPONSL, ANGLE-OF-INCI ENC FF CT , SAND4ICH
CONTSTRUCTION, STRAIN CONCENTRATIONS IN SUB TRuClURES,
NONLINEAR RLSPONSE, FATIGUE OF NOTCHEU PANELS, AND
FATIGUE AT RIVET LINES, (AUTHOR) (U)
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ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /LBMLI

AD-272 21U

LOCKHEED AIRCRAFT CORP BURBANK CALIF

A STUDY OF THE CHARACTERISTICS OF MODERN ENGINE NOISE

AND THE RESPONSE CHARACTERISTICS OF STRUCTURES (U)

UEC 61 IV COjoRsJ';0ARRYsH#Je;CLOUGHsJs|

CUNTRACT: AF33 616 5546
MQNITOR; ASD TK6U 220

UNCLASSIFIEU REPORT

DESCRIPTORS: *ARMY, *JET ENGINE NOISEt *JET PLANL NOISE1

OLOGISTICS, 0MAINTENANCE, *ORDNANCE, ACOUSTICS,

AIRFRAMES, DYNAMICS, FATIGUE (MECHANICS), MATHEMATICAL

ANALYSIS, MATHEMATICAL PREDICTION, MEASUREMENT, NOISE,

PRESbURE, SOUND, STRJCTURES, TEST A1ETHUD5'. TESTS (U)

IDENTIFIERS: J-79 ENtINES (U)

JET ENGINE NOISt A THE RESPONSE OF STRUCTURES To

THAT NOISE a RE STU IED. THE NEAR SOUND FIELD

CHARACTLRISTICS OF A JE T ENGINE OPERATING ON THE

GROUND AT BOTH MILITARY AND AFT RbUR LR HRU R

MEASUREU. SOUN PRESSURE LEVELS aERE ObTAINEu IN

THE NLAN FIELD AND ,ITHIN THE JET WAKL, PRESSURE

LEVLLS AND CROSS-CORRELATION COEFFICIENTS WERE

OBTAINEU IN NEAR FIELD AND ,vITHIN E JET WAKE.

PRESSURt LEVELS AND CHOSS4CORRELATION COEFFICIENTS

ViERE OUTAINED AT TWO. LOCATIUNS IN THE NOISE FIELD FOR

THE FREL FIELD, A RIGID BOUNDARY ANO A FLEXIBLE

BOU14DARY, SEVERAL PANELS, RLPRESENTATIVE UF TYPICAL

AIRFRAMt STRUCTURE, NERE SU6JECTEU TO T IS JET ENGINE

NOISE ENVIRONMENT, STRuCTURAL RESPONSE IN TERMS OF

STRAIN ND ACCELtRATIONS WAS MEASUREU AND ANALYZED.

THESE PANELb WERE ALSO SUBJECTED TO DISCRETE

FREWUENLY EXCITATION TO DETERMINE BASIC RESPONSE

PARAMETERS, AN ANALYTICAL METHOD FOR THE

PREDICTION OF RLSPONSL UF COMPLEX STRUCTUHES IN AN

ACTUAL JEt NOISE ENJIRONMENT WAS DEVELOPED,

PREDICTLD AND MEASURED RESPONSES WERE COMPARED.

(AUTHOR) (U)
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AD-077 166

AtRONAUIICAL SY.TEM -UIV ARlGtTPATTERSON AFB OHIO

STUUY IN THL USt uF STRUCTURAL MOUELS FOR SONIC
FATIGUE (U)

APR 62 IV GRAYCURY L.;
REPT. NO. TR6l 597

CONTRACT: AF33 616 7U30
MONITOR: ASD TK61 S47

UNCLAS5IFIED REPORT

DESCRIpTONS; 'AIRFRAMES. *JET LNtIjNE NOISE, *STRUCTURES@
ACOUSTICS, AIRPLANE PANELS, DYNAMICS. FAILURE
(MECHANICS), FATIGUE (MECHANICS), FEASIBILITY STUDIES*
FREQUENCY, I4STRUMENTATION, MOOEL TESTb, PRESSURE,
RESONANCL, SUNIC FATIGUE, SOUND, TEST EQUIPMENT, TEST
FACILITILS, TEST METHODS, TESTS, THEORY, VIBRATION (U)

THE FLASIBILITY OF EMPLUYING REDUCED :CALE

STRUCTURAL MODELS FOR SONIC FATIGUE TLSTING WERE
EXAMINEU THEORETICALLY AND EXPERIMENTALLY.
SCALING LAWS FOR STRUCTURE AND FOR JET NOISE
SOURCES WERXý PRLSENTEU AND THEORETICAL FATIGUE

AsPECTS DISCUSSED. APPLICATION OF THE THEORY TO

SIMPLE FLIGHT VEHICLE TYPE STRUCTURE oAS THEN

INVESTIGATEOL TivENTY-FIVE PANEL SPECIMENS IN

THREE SCALES AND 18 FATIGUE COUPONS IN TNO SCALES
WERE TESTED TO FAILURE WITH PROPORTIONJATELY SCALED
FORCING FUNCTIONS. THE RESULTS INDICATE THAT AN
EMPIRICAL RELATIOiSMIP 3ETWEEN SCALE FACTOR AND
FATIGUE LIFE EXISTS, AND THAT FATIGUE MODELING
TECHNIQUES ARE FEASIBLE AND PRACTICAL.

(AUTHOR) (U)
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Au-27o 66-

GENLRAL DYNAMICb/POMONA CALIF

SONIC FATIGUE TESTS OF THERMAL INSULATION PROTECTION
SYSTEMS FOR MACM 3.o To q,4 FLI 3 HT VEHICLLS (U)

APR 62 IV HUSCIGNOOH.G9;

RLPT. N'. 62 62
CONTRACT: NOASS9 6263

UNCLASSIFIED REPORT

DESCRIPTORS: ACOUSTIC INSULATION, AIRFRAMES; ALUMINUM,

EFFECTIVENES•j INSULATING MATERIALS, LAMINATES, LIFE
EXPELTANLY, SONIC FATIGUE, SOUND, STRESSES, SUPERSONIC
FLOW, SUPERSUNIC PLANES, SUPERSONIC TEbT VEHICLES,
TESTT (tU)

THREE PANELS WERE EVALUATED FOR SONIC FATIGUE ONE
*AS A BARE ALUMINUM PLATE, THE OTHER TWO 6ERE
IUENTICAL CACEPT FOH THE ADDITION OF A STITCHED
LAMINATt. INSULATION SYSTEM. IT i'VAS SHU4N THAT THE
ADDITION OF STITCHEU LAMINATE TO AN ALUMIN4UN
STRUCTURE DID NUT SHORTEN THE SONIC FATIGUE LIFE, AND
THE INSULATION bYSTEM hAS NOT VISIBLY DAMAGED BY
SOUU1D L&VELS TO 170 Db AT THE FNEWULNLY OF MAXIMUM

STRAIN FOR THE PANE6. (AUTHOR) (U)
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UDC REPORT BIBL.IUGK'APHY SEARCH CONTRUL NO. //,BMLI

AERUNAUTICAL SY~sTEMý DIV WRIGHT-PATTEIRSUN AFB OHIlO

EbTABLIý)HMENT OF~ TH4r APPROACH TO, AiL) OLVLLOPmENT OF,
INTLRIM DESIGN CRITLRIA FOR SONIC FATIGUE (U)

JUN 62~ IV FITCMG#L9;DUTKOsT.Rs;
RLPTv NO, TOK~62 Z6
CONTRACT: AF33 616 7694
MUNITOR: ASD TjUR62 26

UNCLAýSIFIED R~EPORT

DLSCRlPTOCS: OFATIbUE (mECHANICS), AIRCRAFT, AIRFRAME.S,
AIRPLANEtS, FAILUR~E (ilECHANICS), FRLQUE14CY, GUIDED
MISSILe.S, HELICOFTERý, JET BOM6ElRS, JET EN61NE NOISE*
JET F IGHTLRS, JET PI ANtS, LIFE EAPECTANCY, LOADft OUISTNCIbUTION, MATHEMATICAL ANIALYSIS, NUISE, PRESSURE,
RELIABILITY, ROCKET MOTOR NOISE; ROCKETS, SONIC FATIGUE,
SOUND, STRES.'ES, STRUCTURES, TARGET DRONES, THEORY.

TRANSPORT PLANES, V16RATION (U)

DESI'.jN CRITERIA FOR~ ZONIC FATIGUE.
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AU-284 BRo
SOUTHAMPTON UNIV (ENGLAND)

FURTHER ANAYLSIS OF THE RANDOM VIBRATIONS OF THE

CARAVELLE TEST bECTION (U)

%JUL 62 IV CLARKSUNsBeL,;FORDR,D.;
REPTo NU, TDR62 681
CONTRACT: AFbl 052 332
MONITOr: ASO TOR62 681

UiNCLAzSIFIEO 'EPONT

DESCRIPTORS: OAIRFRAMES, *JET ENbINE NuISE, #METAL

PLATES, OVIBRATIONI ACOUSTICS, FATIGUE (MECHANICS) (U)

FURTHER TESTS WC.RE MADE ON THE CARAVELLE AIRCRAFT

TEST SELTION. THz VIBRATIONS, INDUCED BY JETNOISE,
OF A ROo OF EIGHT PANELS IN THE SIDL OF THE REAR
FUSELAGE oiEkE ANALYLEO AND IT WAS CONFIRMED THAT THE
SKIN PANELS TEND TO VIBRATE IN FUNDAMaNTAL MODES -ITH
ADJACLNT PANELS OUT OF PHASE WITH EACH OTHER sO
CAUSING THE INrERMEUIATL STRINGERS 10 TWIST* DUE,
PRESUMA6LY, TO VARIATIONS I1' THE PAkEL SIZES, NO MORE
THAN THREE PANELS 1ERE OBSERVED TO COUPLE IN SUCH A
MODE. THE VIBRATIuNS OF THE PANELS ON ThE UPPER
SURFACE OF THE OUTBUARD ELEVATOR OERE ALSO ANALYZED.
IT ,IAS FOUNL) THAT THE FIBS ACT AS STIFF SUPPORTS
BUT THE VIBRATIONS OF THE TaO PANELS bETWEEN ANY PAIR
OF RIdS ARE COUPLED IN THE LOVER-FRLQuENCY MODES,
THE MODE SHAPES OLRE NOT SATISFACTORILY DLTERMINEO
OAING TO LACK OF SUFFICIENT STRAIN-GAuGES ON THE
PANLLS, BUT IT IS DLDucLD THAT THE STRESSES IN THE
RIB• ARL CAUSED BY UIRECT INERTIA LOAUING FROM THE
SUPPORTED PANELba (AUTHOR) (U)
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Ao-Z9U 791

BOEING LO RLNTON oA)H

RESLARCH UN TECHNIQUES OF ESTABLISHINu RANDOM TYPE
FATIGUE CURVES POR bROAD BAND SONIC LOADING (U)

OCT 62 IV FULLER,J.R.;
REPT. NO, TDk62 t01
CONTRACT: AF33 6I1 8087
MUNITUR: ASD TORb2 so0

4'UNCLASSIFIED REPORT

DESCRIPTORS: *AIRFRAMES, *FATIGUE (MECHANICS), oSOUNO,
OSTATISTICAL ANALYSIS, oSTRESS0S, *STRUCTURES (U)

METHODS FOR ESTABLISHING FATIGUE CURVES FOR
BROADBAND RANDOM LOADING WErE INVESTIGATED@
SPECIFILALLY, TmE GOAL *AS TO DEVELOP A RATIONAL
METHOL kOR ESTIMATING FATIGUE LIFE ON THE BASIS OF
THE RESULTS OF CAREFULLY DESIGNED AND CONDUCrED
RANDOM LOAD FATIGUE EXPERIMENTS ON SImPLE SPEcIMENS.
A PREVIOUSLY DEVELOPED CONCEPT FOR ESTIMATING THE

EFFECTS OF $TRESS IiTERACTION ON FATIGUE LIFE UNDER
PROGRAMMED VARIABLE AMPLITUDE CYCLIC LOAD!NG wAS
EXTENOEU ON THE BASiS OF THE RANDOM LOAD FATIGUE LIFE

TESTS AND THE EAPERIMENTAL STATISTICAL DATA REPORTED
HEREIN. THE APPROACH *AS TO ABSORB THE TRENDS
"INDICATED BY THL RESULTS OF THIS EXPERIMENTAL
PROqRAM9 TOETHER ýilITd THE RESULTS OF OTHER
INVESTIIATIUNS, I1.TU AN EXPRESSION INVOLVING THE
CONSTANT CYCLE S-1l RELATIONSHIP, THL mOOY-MEAN-
SQU14RE STRESSs AND OTHER SIMPLE PARAMETERS viHICH

Sj COULD BE DERIVED FROM THE RANDOM LOAD STRESS PO'hER
SPECTRUM ANL, FROM THE APPROPRIAtE STRtSS FREQUENCY
DISTRIBUTION. (AUTHUR) (U)
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Au-q2t 4t06
DOU(iLAS AIRCRAFT CO INC LONb BEACH CALIF

STRUCTURAL OESILAN FOR ACOUSTIC FATIGUE. (U)

DESCRIPTIVE NOTE: REPTo FOR i1 JUNE 62-30 SEP &3,
OCT 63 119P

REPT. NO. LB31354

CONTRACT: AF33 657 8217
PROJ: 1370
TASK: 13)001
MONITOR: ASD TuR63 820

UNCLAbSIFIEu REPORT

DESCRIPTORS: (CSuNIC FATIGUE, JET PLANES), (*AERODYNAMIC
CONTROL SURFACES, SONIC FATIUUE), (*JET ENGINE NOISEs
FATIQUE (MECHANICS)), HONEYCOMB CORES, TEST FACILITIES,
INSTRUMENTATION, STRESSES, BUCKLING (MtCHANICS)i

DESIGN, TRAILING CONTROL SURFACES, STRUCTURES* AIRCRAFT,
ALUMINUM ALLOYS, TITANIUM ALLOYS, SANDWICH CONsTRUCTION,
NOISE GENERATORS, DAMAGE, AIRPLANE PANLLS, STRUCTURAL
PARTS. TAILS (AIRCRAFT), WINGS, LOADING (MECHANICS),
STABILIZERS (HORIZONTAL TAIL SURFACE)s AIR FRAMES (U)

IUENTIFIERS: 1963 (U)

RESULTS OF EITHER DtSCRETELY OR RANDOMLY EXCITED
STRUCTURAL ACOUSTIC TESTS ARE EXTENoEu -iROUGH AN
ANALYTICAL APPRUACH AND THESE RESULTS ARE PRESENTED
AS UEbIbN NUMOGRAPHh. THE SOURCe OF ACOUSTIC
EACITATION OAS CONSIDERED TO bE THE PROPULSION
SYSTEM; THE STRVCTURE OF MAIN INTERESI WA$ THE
LIGHTER STRuCTUKAL CONFIGURATION COMMON TO 4ING
TRAILINu EDGES, EMPENNAGE, OR FUSELAGE AFTERBODY.
THESE STRUCTURAL COMPONENTS ARE MUST COMMONLY
EXPOSED TO ACOUSTIC ENVIRONMENTS AND ARE SUCH THAT
OTHER DESIGN CPITERIA ARE NOT CRITICAL* THE
DESIGN RESULTS ARE PRESENTED AS A FUNCTION OF THE
ALLUhABLE RANDOM FATI 3 UE LIFE OF TH. MATERIAL.
USE OF LLEVATED TEMPERATURE DATA FOR THIS FATIGUE

LIFE WOULD ACCOUNT FOR THE DIRECT EFFECT ON THE
MATERIAL OF ELEVATEU TEMPERATURE. NO ATTEMPT WAS
MADE TO ACCOUNT FOR THE OVER-ALL EFFECT OF ELEVATED
TEMPERATURE; THIS DLPENDS SO GREATLY ON THE RESPO'ASE
OF THE AUJOINING 5TNUCTURE THAT It IS BEYOND THE
SCOPE OF THIS STUUY, ADDITIONALLY, FOR A MAJORITY
OF THE STRUCTURAL COMPONENTS UNDER STUDY THE DAMAGE
OCCURS AT TAKEOFF WHEN TEMPERATURES ARE NOMINAL AND
COM6INEU EFFECTS ARE INSIGNIFICANT. ýAUTHOR)
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Auv-43 U211

AERONAUTICAL SYSTEMS DIV %iRIGHT-PATTERSON AFB OHIO

COMPARISON OF APPROACHES FOK SONIC FATIGUE
PREVENTION, (U)

SEP 63 31P COTE,MAURICE Jo

MUNITOR: ASD TVR63-7U4

UNCLASSIFIED 8EPORT

SUPPLEMENTARY NOTE: PRESENTEO AT THE ASD 1963 SCIENCL
AJL ENbINEERING SYMPOSIUM, 1b-1 9 SEP 1963, AT
OhIGHT-PATTERSON AIR FORCE BASEs OHIO.

DESCRIPTORS; (.SUNIC FATIGUE, LIFE EXPECTANCY),
AIKFRAMEs, TEST 1ETHODS, JET PLANES# JET ENGINE NOISEs

LOutiTERMEASURES (U)
IUENTIFIERS: 1963 (U

EXPLORATORY DEVELUPHENT Oy SOuNU-INDUCED FATIGU. OF
FLIbHT VEHILLE STROCTURES HAS BROUGHT ABOUT NUMEROUS
AND VARIEu APPRUACHLS FOR THE PREVEN4TION OF SONIC
FATIGUE. IHEY RANGE FROM PURELY THEU9ETICAL

TECHNIQJES FOR uESI(3NIN3 TH. STRUCTURES TO FULL SCALE
PROOF TESTING OF A FLIGHT VEHiCLE, A GENERALIZED

APPROACH TO PREVENTION OF SuNIC FATIGUE IS PRESENTED
WHICH ENUMERATES THE NECESSARY STEPS NEEDED FOR THE
RLJ'IREo) PREDICrIUN OF FATIbUE LIFE. FIVE
APPRUACHE$ ARE SUMMARIZED WHERE T*O APPROACHES ARE
PRIMARILY CONCERNED JITH UESIGNING THE INITIAL
STRUCTURE WITH A SATISFACTORY FATIGUE LIFE. THE
OTHER THRLE APPROACHES ARt TO DETERMINE THE FATIGUE

LIFE OF STRUCTURAL UESIGNS bY EXPERIMENTAL TESTS
PREARRANGED TO 6E RLPREý)ENTATIVL OF THE TRUE
ENYVIRONMENTS, THE STRUCTURAL DESIGNS ARE MODIFIED
A,4D IMPROVEd TO MLEI THE NE(,ESSARY FATIGUE LIFE

REQ'IREMENTS, THUS PREVENTING SUNIC FATIGUE DURING

THEIR EXPECTED iNORMAL SEPVILE LIFE, THESE
APPrOAC,4ES ARE 1OHPARED ON THE bASIS OF THEIRAsbUMPTIOS FUR TRUE ENVIROiNMENT REPRESENTATION,
VERIFICATIO,4 ANU COMPLEXITY OF ANALYTICAL AND
EXPERIMENTAL PRUCEDURES AND RESULTS. (AUTHOR) (U)
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Au-6UU 17u
DOUGLAS AIRCRAFT CO INC LONt, BEACH CALIF

SON;C FATIGUE DAMPING MATERIAL. (U)

DtSCRIPTIvE NOTE: FINAL REPT.
bEP 63 79P MCbOovANPo R. ISNIDERJ.

m,
RLPT. NO. LB314 5 1

CONTHACTo NO0,-62-"0 7 1

UNCLASSIFIED REPORT

DESCRIPTORS: (*SONIC FATIGUE, INHIBITION), (OVIBRATION,

UAmPING). (OADHESIVES, STRESSES), ADHESION, GLASS,

ALUMINUM. PI6MENTS, 5ULFIDLS, EPOXY PLASTICS, NYLON,
bTRAIN (1ECHANICS), CREEP, COMPObITE MATERIALS, TEST%,

AIRPLANE PANELS, SIMULATION, POLYMERS (U)

FoUR BASIL MATENIAL COMPOSITIONS WERE USED IN

STUOIES OF VIBRATION DAMPINU AND ADHESIVE STRESS

REDUCTION FOR ALLEVIATION OF SONIC FATIGUE,

VARIATIONS OF THESE FOUR COMpOSITIONS WERE PREPARED

BY CHANGING THE RATIOS OF THE BASIC COMPONENTS AND BY

THE AUDITION OF DIFFERE,'qT PERCENTAGES OF GLASS OR

ALUMINUM FLAKE PIGMENTS. TEST PANELS SIMULATING
AIRCRAFT STRUCTURES WERE EXPOSED TO AN OVERALL SOUND

LtVLL OF 158 DECIBELS IN A RANDUM NOISE GENERATOR.

Bt.sT PROTECTION AGAINST SONIC FATIGUE WAS OBTAINED

BY ADHESIVE OAMPING IN AREAS OF STRUCTURAL

ATTACHMENT. MEASUREMENTS OF STRESS REDUCTION IN

AUHESION PANELS INSTRUMENTEu WITH A STRAIN GAGE

SHO*ED GOOD RESULTS NITH MATERIALS COMPOUNDED WITH

GLASS OR ALUMINUM FLAKE P!GMENT.o A POLYSULFIDE

DISPERSION AND A NYLON-EPOXY COMPOSITION WERE USED AS

THE BASE COMPOUNDS IN THESE TESTS, VIBRATION

DAMPING TESTS 4LRL LONDUCTE' WITH COATED VIBRATION

STRIPS AITH STRAIN tjAGES AITACHLD, AN ATTEMPT WAS

MADE TO CORRELATE DYNAMIC PHYSICAL PROPERTIES OF THM

DAMPING CUMPOUNUS, bUCH AS CREEP AND RECOVERY, WITH

DAMPING EFFICIEi'CY. LOSS MOUULI VALUES ,IERE LOW

FOR ALL MATERIALS TESTEu bUT A vERY SIGNIFICANT

INCREASE vAS OBTAINLD BY THE ADDITION OF FLAKE

PIGMENTS. (AUTHOR) (U)
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-tAD-6bU 4U7
NORTHROP LORP HAWTHURNE CALIF NURAIR DIV

SIMULTANEOUS APPLICATION OF STATIC AND DYNAMIC LOAD$
ON SONIC FATIGUE TEST ARTICLES. (U)

DLSCRIPTIVE NOTE: REPT. FOK JUN 62-JUN 63,
JUN 64 'ISIP RO6E<TSN. H. ;1ILHEMoD. P.

REPT. NO. NOR-b3-196
CONTRACT: AF33 6t7 8159
PHOJ; 4q37

TASK: 4437U3
MuNITUR; RTD , TUR63 4021

UNCLASSIFIED REPORT

D.SCRIPTORS: (oLUAUIiAG (MECHANICb), SONIC FATIGUL),
(*SONIC FATIGUE, TESTS), SIMULATION, ACOUSTICS, THERMAL
STr<ESSLS. SHOCK ,,AVES, FAILURE (MECHANICS), AIRCRAFT,
SPACECRAFT, QUIDED MISSILES, DAMAGE, FLUID FLOW,
bSTKESSES. EQUATIONS (U)

V•, WITrI THE EXISTENCE OF THE RTU SONIC TEST
FACILITY, IT BECOMEb NECESSARY TO INVESTIGATE THE
REQUIREMENTS FOR RELIABILITY FATIGUE TESTING DURING
THE SIMULATED APPLICATION OF STATIC, DYNAMIC, AND
ACOUSTIC SERVICE LOADINCS, THE REPORT INCLUDES THE
FINOINGS OF AN EXTENSIVE INVESTIGATION OF PREVIOUS
CuMBINED LOAD FAILURES, DOCUMENTS THE EXISTENCE OF
SUCH FAILURES AwD SUGGESTS POSSIBLE FUTURE PROBLEMS
BASED ON AN INDUSTRY-WIDE SURVEY OF ACTUAL CASE
HISTORIES. ANALYTICAL SBJSTANTIATION OF THE
INCREASED PROBABILITY OF FAILURE ANu THEORETICAL
ACOUSTIC LOJSIUDRATIONS ARE PRESENTED TO INDICATE
TWIAT COMINLU LUADS DO PRESLNT A PARTICULAR PROBLEM
AREA, THE SIMULATIOI1 OF STATIC. DYNAMIC, AND
ACOUSTIC L.OAUS IS DISCUSSED IN TERMS OF GENERAL
PRI14CIPLES 0fICH MUST BL TAKEN INTO CONSIDERATION$
Agyu t3ENLPAL TESTING METHODS APPLICABLE TO DIFFICULT
AijO COSTLY VEHICLE FATIbUL PROBLENS, LIMITATIONS
AND PUSSIULE FUTURE EXTElNSIuNS TO THE RTD SONIC
TEST FACILITY ANE DISCUSSED AND RECOMMENDATIONS
PrESENTED, SEVEN SPeCIFiC TLSTIIG ARRANGEMENTS
WHICH HAVE BEEN DLVELOPED FOR CUttBIqED LOADS
SIMULATION OF SLVERAL SLLLCTED CASES ARE DESCRIBED
ANtO ILLUSTRATED. (AJTHOR) (U)
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U1iCLAS I F iED

uU REPORT t6IBLIOGRAPI4Y SEARCH CONTROL NO. /LBMLI

AL,-635~ 808 2U/11 114/2 2u/1 1/3
lIT R&ýSEAKCH4 INST CilICAGO ILL

THEORETICAL AND EXF~t.RIMENTAL mOL)EL INVESTIGATIONS OF
SEMI-ANECHOIC AND SLMI..REvEKýERANT ENVIRONMENTS AND
THEIR APPLICATION TO THE RTu S~YI FATIGUE
FACILITY. (U)

DLSCRIPTIvE NOTE: FINAL HEPT. 15 NOV 64-15 MAR 66.
APR 66 156P PENNeTs OAVIU Fe ;HRUSKAoGALiE

CUNTRACT: AF 33(bI5)-2I74#
PK~OJ: AF-44'379
TASFs; 4't%70li
MO0N IT 0R: AF FOL TR-66-20

UNCLASSIFIEL) REPORT

DLSCRIPTORS; (*SONIC FATIGOE, TE5T FACILITIES)#
AIRFRAMES, FATIGUE(MECHANICS), ANECHOIC CHAMBERS9
tIOLELS(SImLJLATION4S), ACOUSTIC EQUIPMENT, NOISE,
LNvI R 0NME NT (U)

A STULIY OF' THE ACOUSTIC ENVIRONmENTS THAT COULD BE
PRODUICED IN THE RTD SONI1C FATIGUE FACILITY IYAS
11AUE USING UjOTH THEORETICAL METHODS AND EXPERIMENTAL
MuOLLINc; TECHNIwUES. AN ANALYSIS IS PRESENTED 01lCH
Ei4Ar3LES THE SEMI-ANECHOIC E14VIRUNMFNT TO BE
DLTLRmlt,,EU AT ANY PLJSITIOIJ IN THlE FACILITY. THIS
A144LYSIS 15 VERIFIEUi EXIPERUMENTALLYs AN
EAPERIMENTAL PROGRAM ALSO ENABLED THE SEMI-.
REVLRhERANT ZOI~YR'JNiENT To OE ESTABLISHED AND
RLVEALEU THE PAN~T PLAYEL) BY THE ABSORBING TREATMENT
IN UETERMINING TIHIS CNVJIRQNIiENT* EXPERIMENTAL
PNO(RAMs INvE5TIGATED THE SUUND FIELDS ON STRUCTURES
LOCATED IN THE FACILITY UNDLR BOTH MODES OF

OPERATION. A STUDY OF REFLECTOR OEVICES USED TO
MUDIFY ACOUSTIC ENVIRONMENTS vvA5 MADE AND ENABLED
LimITEO PREOICTION4 UF THIEIR ~FFLtCTS* AN ANALYSIS
OF CURRFNT SERVICL NOISL FIELDS ON AIRCRAFT
STRVCT(;RES ENABLED DETER(MINATION OF VALUES OF THlE
MA~JUR PARAMETER;ý OF THE!SE FIE'L~b TO BE UETERMINED FOR
U5E 114 SIMULATIJ.N SIUDIES. tAUTHOR) (U)
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j I~~lr4CL AbS jF IED

uU'L IhEpQNT t31BLIVGKAPHY SEARLH CONTRUL NO. /ZBMLL

Aoe,4o 283 1/3 21
GtNLRAL ELECTRIC CO CINJCINNATI uHID AUVANCED ENGINE AND
TLCrIIOLOcGY oEPT

PmLLOICTLD:V1t3ATIUN AND ACOOSTIL ENvIR~ONMENTAL

Rt.PTS MU. 152
CUNTRACT: DA-'s4-177-1C-716

UNCLASSIFIED ,NEPOR.T

SUPPLE.mLNTAiRY NOTL: REPOR~T ON XV-SA LIFT FAN
FLIGHIT RESt.ARCH AIRCRAFT PRO(3RAM, SEE ALSO AD-
6%6 tS4s

DLSCRIPTQ.~s: (*VE.RTICAL TAKE-OFF PLANES,
AE~roELASTICITY), (oRLSEAHCH PLANL.S,
AEaZOLLASTILITYJ, VIBRATION, L.IFT, FANS,

FRuPULSION, ACOUSTICS, FATIGUJF(Mc.CHArNICS,,
FAILURL.(mECHAINICS)s AIRPLANE POL~LS, DESIGN (U

iLýENTIFIERS: V-S AIRCRAFT (U)

THE ANALYSIS INUICATES THAT THE PROPOSEUO wING SKIN
PANELS i.ILL NOT EAPLRIErJCE. FATIbjUE FAILURE AS AV

RLSULr OF ACOUSrU. L.XCITATLJN SUSTAINED DURING THEI ~ 2SU HOUR i.jESIGN LIFE. OF THE AIRCRAFT. THE
VIBRATION ENVIRJNmIENT OF THE. AI(dCRAFT IS EXPECTED TO

CUMPARAI8LE RATEu THR~UST@ cuASED UN THlE ANTICIPATED
VIBR~ATIflN LLVELS ANU THE. RELATIVELY SHORT DESIGN LIFE
01. THE. A1t0CtAFTs COmaPONiENTS THAT MAY BE SUBJECTED To
SIW4IFICAwT OSCILL.ATORY LUAU SliUULD BE INVESTIGATED
FvR vATIGuE Oiv AN 1'401VID'JAL BASIS dY THE DESIGN
GROUP lim~VoLVED. (AUTHOR) U)
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UNCLAbSIFIE)

UUC REPORT 8IBLIUGRAPhY SEARCH CONTROL NO# /LBMLI

Au-oq U 22 2u/I !1/3 2U/11

BULI 6ERANEK ANo NE..MA INC CA~pRIDrEMS

ALRUDYNAMIC NOISE SIMULATIOo, IN SONIC FATIGUE

FACILITy, (U)

OESCRIPTIVE NOTE: FINAL REPT., lb JAN 6q-31 MAR 65,
NOV 66 7JP LYUNR, He ;uORDONsC Gs

;STLRNoR, ~I•ENERF, M.
PePT, NO, 6BN-1349
CONTRACT: AF 33(61b)-1290
F'0Oj: AF-.'37
TASK: 4437UI
MOUNITUR AFFUL TR-66-112

UNCLASSIFIED REPORT

DESCRIPTORS: (0AERODYNAMIC NUISE, SI11ULATION)o
(OTURBULENT dOUNUARY LAYER, AEROUYNAMIC NOISE),
SbONIt. FATIGUEl JETS, W1ALLS,

FAiELS(STRUCTURAL) i POWER, INJECTION,

TRANSPURT PLANES, SUPERSONIC PLAINFS (U)

THE PUSSIBILITY OF' bIMULATING A TURoULENT BOUNDARY-
LAYLR NOISE ENVIRONMENT USIN(, THE AIR-FLON CAPABILITY
OF THE RTO SONIC FATIGUE FACILITY IS

INVLSTIGATE0, THE PHILOSOPHY IS ADOPTED THAT IT IS

THE MECHANICAL POvvEK ABSORBED BY THE STRUCTURE FROM
THE ENVIRuNmENT THAT IS TO dE DUPLICATED.

CALCULATIONS ARL UEVELOPEu THAT ALLOWv THE

PRE)ILTION OF THE MtCHANICAL pOwER INJECTED INTO A
STRUCTURE BY A TURBULENT oOUNDARY LAYER (TBL), AND
BY A TURiBULENT i.ALL-JET. THL pOSSIBILITY OF
REPLACINtG THE POWER INJECTEU BY THE TBL BY USING
TukdULENT WALL-JETS IMPINGING ON A STRUCTURAL MODEL
OF A 6EcTIO0, OF A SUPERSONIC TRANSPORT IS STUDIED*

RESULTS INDICATE THAT HIGH-FREQUENCY EXCITATION
(ABOVE IKHZ) CAw BE ADEWUAT,\.LY SIMULATEI) BUT
THAT THE AIR-FLO•r CAPABILITIES OF TmE FACILITY *OULD

BE EXCEEDED 5. AN ATTEMPT TO EXCITE A STRUCTURE AS

LARN(E AS THE ONE CHOSEN BY A SET OF AALL-JETS AT
LoNvER FREQUENCIES# (AUTHOR) (U)
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UNJCLASSIFIED

jUL HEpOiT OIBLIUGtAPHY SEARCH CUNTRUL NO. /ZBMLI

Au-obb d46 1/3

SuUTHAMPTUN UNIV (ENGLAND) INST OF :OUND AND VIORATION
RLSLAtNCH.

STRESSES IN SKIN PAA.EL5 SUBJECTLD TO RANDOM ACOUSTIC

LOA I U NI . (U)

*i EO SLRIPTIVE NOTE: rELHNICAL kEPTos

JUN 67 6UP CLARKSONBRIAN Lt

CUNTRACT: AF 61(u52-627
PxOJ: AF-7351
MUNITUR AFML TR -7-199

U1CLASSIFIED REPORT

DLSCRIPTOUS; (*AIRPLANE PANELS, STRESSES), GREAT

t3RITAINt LUAOINGIMLCtANICS), JET PLANE NOISE,

LAPLRIMENTAL DATA, CONTRUL SURFALES,

FATI 3UL(MECHANICz) (U)

THE REPURI SUMMARISLS T?E FULLY DOCUMENTEI
EAPLRIMENTAL DATA WICH IS AVAILABLE ON THE STRESSES

INWUUCtO IN TYPICAt. AIRCmAFT STRUCTURE BY JET NOISE AT
TAKE OFF. THE ExPERIMEfW(AL VALUES AKE COMPARED

V.ITh A nEsIE N PNOCEuuRE BASLD Oil A SINGLE DEGREE OF
FRELDUO ANALYSIS ANU THE ME TOD IS tXTENDED FOR
APPLICATION rO LONTKOL SURFACES AND TO INTEGRALLY

STIý'F'LNEO SKIN PAINELS, THE LSTImATES ARE GENERALLY
WIThIN A FACTOR OF Ti.O OF T-F MLASUxED VALUES. THE

RLLATIVELY q•Ev: PHENOMENON OF SHOCK LELL NOISE IS
INTROOUCEU AN1) A TYPICAL RESULT FOR THE VARIATION OF
Rmci, 9TREbS DJRINu TAKE OFF AND CLIMB IS DISCUSSED.

(AUTHOR) (U)

L'i
I
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UNCLASSIFIED

ODC REPORT 3IBLIOGRAPHY $EARCH CONTROL NO. /ZBMLI

AU-664 597 1/3 2115 20/1
SYSTEMS ENGINEERING GROUP whIGHT-PATTERSON AFB OHIO

GROUND ACOUSTICAL SURVEY OF THE RB-57F AIRPLANE WITH
TF-J3-P-IIA ENGINE, (U)

OCT 67 3UP UREHLR,JUHN Fs ;hAFFORD,
JUHN HeN

RLPT, N~s 5EG-TR-67"Z6

UNCLASSIFIEL REPORT

DLSLRIPTORS: (eSONIC FATIGUE, REUUCTION),
(*TURBOFAN ENGINES, ACOUSTIC PROPERTIES). JET
LOMt3RS, RECONNAISSANCE PLANES, AIRFRAMES,
TAILS(AIWCrAFT), EAHAUST GASES,
$TABILIZERS(HORIZONTAL TAIL sURFACE) (U)

IUENTIFIERS: B-51 AIRCRAFT* rF-33 ENGINE (U)

ACOUSTICAL DATA MLASUREO UN THE RB-b7F AIRPLANE
EMPENNAGE EXPOSED Tu THE LXhAUST OF THE TF-33-P-
IIA EINGINL ARE PRESENTEO IN TABULAR AND GRAPHICAL
FOkM* DATA ARE r(EDUC.ED IN OLTAVL AN) 10-CPS BANO
WIDTHS ALONG AITri OVERALL LEVELS' CONTOURS OF
EWUAL ACOUSTICAL INTENSITY ARE TRANSPOSEO ON A PLAN
VIEW OF THE HORIZONTAL STABILIZER. (AUTHOR) (U)
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UJICLASSIF lEU

vL)'- rlEpOiRT dIBLIUGr(APHY SEARCH CuNTROL No, /LBMLI

AU-663 662 1/3 20O/1
BOEING SCIE0JTFIC RLSEARCH LABS SEATTLE WASH FLIGHT
SCIEWLES LAO

RESPONSE OF STRUCTUR~E Tu THE: PSEUDO-SOUND FIELD OF A

Jt.T (USI[4b, A COj1BINt.o CUJNTliqUui' AND FINITE ELEMENT
ML.T'1OL) PART 1, (1j)

SEP 67 'ISP MALSTRELLOsLa ;GEDbEtMe Re
;kEUDAWAY,As Re Fe.

UNCLASSIFIED REPORT

OLSCRIPTORs: (*AIRPLANE PANELS, *SONIC FATIGUE),
VIbRATION, CONTINUUM M~ECi1ANILS, ACOUSTIC
PRUPLRTIES, PPESbUREs RESPONSE, ,jETS, NOZZLE GAS
F`Lu'ýv AERODYNAMIC NOISEsý,AKL TVjRBOjET
L NG I i'lE.S (U

PREDICTION TECHhNIQULS ARE APPLILD TO A TYPICAL
AIfRCRAFl PAi4EL MOUNTED ALONt3. ANDO JUST OUTSIDE OF THE
WAKE OF A MODEL JET * FROM MtASUKEMENTS MADE, A
FUIJCTIONAL tRLPRz.SLNTATIUN OF THL PSLUDO-SOUND *ALL
PRESSURE CORR6LAT I Oi IS OtTA INEU AND IS USEu TO
PtKELICT THiE RESPONSL CHARACTERISTICS OF THE PANEL,
THE PREI)ICTLL) MCAN SQUARE RES3PONSE 1S I1N FAIR
Au.,t.EMEwT tVITH iHL. iEASURLD VALUES, BUT THE PREDICTED
DISPLACFmLNT SPLCTRA ARL. SOriE*HAT ERRONEOUS.
HLJLVER. THIS WiAS EAPECTEu, THIE UPPER FRE4JUENCY
LIMIT OF THE F I'wIE ELEvi1EiT TECHNIQUE IS RESTRICTED
BY FHL NUmBER OF ELLMENTS IN~ THe. GRID SYSTEm, AbOVE
WHICH RýSPO,'45E fZLDICTItJNS INCUR~ EVER I;oCREASING
Er'ROR IN 80OTH FREWULNCY AN~D AMPLITUDE, HOAEVERv AT
ThES)E HIGHER MOOE NutmBERS THlE CONT114UUiM TECHNIQUE
BECUMES INCRZASIN(4LY MORE ACCURATE DUE TO THE
De.CREAS I N uPEN)LNCE 01 MOUAL FREQUENCY AND SHAPE ON
TrIL PANEL EDGE CONDITION~S- IT WAS De.DUCED THAT IN
TmE CASF. OF A SIMPLc. PAwEL, FXCITED BY THE PRESSURE
FIELU Osý A FULL SCALE JL.T EN(,INL ONLY THE PDWvcR
SPLCTkUki IS RF.QUIREU TO PREijICT THE RESPONSE,

Hu.'.LVLR. FOR A COtIPLEX ST,<ULTtJRe. SPATIAL DECAY
bLCDCILS RLLEVANT ANu MUS)T BL. INCLODED IN THE PRESSURE
FILLD tMODLL# (AUTHOR) (U)
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UNCLAbSIFIED

uDC REpORT t1BLIOGRAPHY SEARCH CONTROL NU. /LBMLI

AO-667 146 1/3 14/1
GRUMMAN AIRCRAF1 ENuINELRIN; CORP BETHPAGE N Y

STRUCTURAL INSPECrIUN PLANNING FOR OUSINESS EXECUTIVE
AIRCRAFT, (U)

NOV 66 ieP oREN14ANiAME E. E

UNCLASSIFIED rKEPORT

SUPPLLMLNTAKY NOTt: PREPARED FOR PRESENTATION AT THE FAA
MAINTENANCL SYMPOSIUM 'CONTINUED RELIABILITY OF
TRANSPORT TYPE AIRCRAFT STRULTUREst tYASHINGTON,
LU. C.t 2-4 NOV 1966.

DtSCRIPTORS: (*JET TKANSPORT PLANES, MAINTENANCE),
AIRFRAMES, CIVIL AVIATION, RLLIA6ILITY, TURBOFAN
LNbL21NE! DESIGN. SONIC FATIGUE, VISUAL INSPECTION,
MAINTAINABILITY, MANAGEMENT PLANNING (U)

iUENTIFIERS; INSPECTION MErHUOS, GULFSTREAM 2
SAIRCRAFT. PRIVATt PLANES, SMALL PLANES (U)

A BNIF REVIEW IS GIVEN OF THE UESIkN AND TESTING
CONCEPTs USED IN THE DEVELOPMENT OF THE TURBOFAN
GULFSTREAM Il. (U)
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U'-CLASS F IEO

uoC. REporT o13LIuGrIAPHY SEARLH CONTROL NO, /LBMLI

AU-b6 9 Si~, 1/3 1/1 2u/14 20/11

BvEIN(j CO RL3NTO'W ,ASm. CJ1i-;EiCIAL AIRCPLANE DIV

TEST RESULT$ FROM THIE BOUNDARY LAYER FACILITY
RtSPONSE OF STRUCTURE TO THE PSLUDOOSOUND FIELD OF A

JET (USIN6 COMBINED CONTINqUUM AND FINITE ELEMENT
METHOD).* (U)

JAN 66 49P mAE.sIRELLO,Lo
RLPT# rNUs L6-994't-V0L-4

UNCLASSIFIEU IKEPQIRT

SUPPLEML14TAKY NOTE: ý,EE ALSO VOLUME 3s AU-669 217.

DLSLRIPTO.RS: (oAIRPLANE PANELS, *AERODYNAI'.IC
LOADIN'Lfl. jETS, *vAiE, SOUNu, ACOUSTIC
PRuPLRTIES, mESPUN5E, BOJNUARlY LAYER, CONTINUUM
MEChANjCq, PRESSURE., SONIC FATIGUE, VIBRATION,

fIATHEMAI'ICAL PREO.ICTION, AIRFRAMLS (U)

TuE RLSPowjSE. OF A SIMPLE. ̀ AiýF~L SjTRUCTURE TO A ,,.:T
PSL~UDU-SOLND FItýLD IS INVESTIGATE[) AND A PREDICTION

tILTHOt, IS PNEFSENTLD@ THE IiEAý- SWUARE DISPLACEMENT
IS APPROxIMATED QUITE CLOSEýY BUT THE MODAL ENER~GY

DISTRIBUTION IS SriON Tu 6E MORL DEPENDENT ON AN
A(.CURATw PRE.SSURIE FIELD MUDL.L BEING ASSUMED@ IT IS
A.,GUEU H,.OEvER, ThAT THE MCLURALY OF THE. PREDICTION

MLThO0 CAo, uNLY IMPROVE 11Tti IN(.REASIN(G JET DIAMETER,

WITHl THp KESULT TriAl A FULL-5CA~,E SITUATION woULD BE.
MORE FAVOulAtLE TO THIS COMBI-NED METHOD. THE USE OF
A FINITF LLE.MENr 1E.C-HNIgUt EN~ABLES COMPLEX STRUCTURES
Tu B3E REPRESENTE.D MURE tNEALISTILALLY THAN WITH THE
NORM1AL MOOE ASSUMPTION, ALThOUGH THE LATTE.R IS

SUO~IClIENT AT THiE HlC2HER MOUE NUMBERS, AND PROBABLY
MuRL ACcURATE. (AUTHOR) (U)
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UNICLASSIFIED

DOC kEpokT BIBLIUGHAPHY sEAROH CONTROL NOt /ZBMLI

AU-b6 9  217 1/3 1/i 2u/14 ZO/1
BQLIN(s CO RENTON .vASH COMMEKCIAL AINFLANE DIV

TtsT KEsLILTS FRUM THE BOUNDARY LAYER FACILITY (THEORY

AND EXPFRIMENTAL COMPARISON). (U)

MAY 66 8dP tlAESTRELLOsL.,

RLPTo NO. D6-9944-VOIO-3

UNCLASSIFIEU HEPORT

SUPPLtMLNTANY NOTE: SEE ALSO VOLUME 4# AD-669 215.

DLSCRIPIQRS: (*AIRPLANE PANELS, AERODYNAMIC
LOADIN41. ACOUSTIC PROPENTIES, PRESSURE,
TURBULEN:T BOUNDARY LAYER, COHRELATION TECHNIWUES,
*ALLS, Rt.SpONSEs AERODYNAMIC NOISE, VIBRATION,
POWEW SPECTRA, WINU rUNNEL MuDELS, THEORY, SONIC
FAI7I(UE (U)

IUENTIFIERS: SKIN(STkUCTURAL) (U)

THE PROBLEM OF ACUUbTIC RADIATION OF PANELS EXCITED
BY NANDOM PRESSURE I'LUCTUATICN UF THE TURBULENT
BuUNUARY LAYER 4Ab INVESTIGATED. THE MAIN PURPOSE
OF THE PAPER IS TO SHOO BY USIN4 A kELATIVELY SIMPLE
FUNCTIONAL REPRESLNTATION OF THE SPACE-TIME
CORRELATION OF THE ivALL PRESSURE FLUCTUATION, AND BY
THE USE OF LYONS-DYER METHOuD THAT MOTION AND
RADIATION INTENSITY OF A SIMPLY-SUPPORTED PANEL AGREE
REASONABLY 4ELL 1ITH EXIvERIMENTAL RESULlS. THE
MoST STRIKING FLATURE OF THE EXCITATION MECHANISM IS
THE 50-CALLED COINCIDENLE WHICH HAS PROFOUNU EFFECTS
SON THE RESPONSE OF THE STRUCTURE AND POWER
RADIATIONS. IF, UNDER CERTAIN CuNDITONSo A
MISMATCH OCCURS BETWoEEN VAVE SPEEDS ON THE PANEL AND
THE PRESSuRE FIELU, PANEL DISPLACEMENT AND ACOUSTIC
RADIAI1ON SHOULU bE REDUCED. SUCH A MISMATCH IS
CAUSED 6Y A TURBULENCE PRESSURE EDDY WHICH DECAYS
FASTER THAN THE MUD0eS ,.AVELENGTH ON THE STRUCTURE.
(AUTHOR) (U)
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UN~CL ASS IF~IED

CjVC kEP~hT 618LI~IGrK4PHY 5EARCHi CUNT.iOL NO* /ZBM~j

AU-86b 731 1/3 11
AIR FORCEFLI(aHT UY1.eAMICS LAB WRIGHT-PATTERSON AFid

THE PREDICTION UF INTER~i'AL VISRATION LEVELS
OF FLIGH.T VEHICLE EWUIPCIEN'TS USING
STATISTiCAL ENERGY uIETHUDS# U

Dk.SLRIPTIVE NOTE: TECHNI1CAL REpT. JUN 65-OCT 67,
JAN 7u 71P SEvYsRo8ERT 6os lEARLSs

DAVID L.;
RL.PT# NO. AFFOL-TR-6?-54'
PROJ' AF-1309
TASK:. t3u9oq

UNCLASSIFIED REPORT

DLScRIPT~uRS: (*A3RFRAMES# V~dRATION), (*AIRCRAFT
.QuIJPMENr. MALFUNCTIONS?, IIATHEMATICAL PREDICTION,
L.NE.RGYs STATISTICAL ANALYSIS, SONIC FATIGUE 16)
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Ui4CLASS.IF IED

ODC REPORT 31BLIOGdAPHY 7EAHCH CUNIROL NO. /ZCML1

Au-26j 76e
NATIONA. AERONAUTIC, AND SPACL ADMINIbTKATION WASHINGTON D

C

EFFECTS OF CHANt|NG STRLSS AMPLITUOL uN THE RATE OF
FATIGJE-CRACK PROPA(jATIUN IN TWU ALUM1,1UM ALLOYS (U)

SEP 61 IV HUDSONC, MIC•:AýL;HANDRATH,HERBERT
F.;

RLPT. N*O TN D 9o0

UINCLASSIFIEU REPORT

DESCRIPTORS: *ALUMINUM ALLOYS, AR! '..MES9 DESIGN,

FAT14UE (MECHANICS), FRACTURE (MECP!Ahq1CS), LOAD
DISTRIdUTIONt MECHANICAL PROPERTIV; SiEETS, STRLSSESI
TENSILE PROPLRTIES, TEST METHODS, TESTS (U)

A SERIES OF FATIGUE TESTS *ITm 5PLCIMLNS SUBJECTED
TO COliSrANT-AMPLITUUE AND T4O-STCP AXIAL LOADS *ERE
CONDuCTLD ON 12-Iqo WIDE SHEET PE.IMH.NS OF 2024-T3
AND 7U7ý-T6 ALUMINUM ALLOY TO STUOY THE EFFECTS OF
A CmANGt IN STRE.SS LEVEL ON FATI1UE-CNACK
PROPAGArION. COMPARISON OF THE RESULTS OF THE
TESTS IN WHICH THE bPECIMENS vEkE TLSTED AT FIRST A
HIGH ANu THLN A LOW STRESS LEVEL OITH THOSE 01? THE
CONZTANr-STRESS-At4P6ITUDE TESTS INDICATED THAT CRACK
PROPAGATION 4AS GENERALLY DELAYED AFTER THE
TRANSITION TO THE LOWER STRESS LEVEL# IN THE TESTS

IN OHICH THE SPtCIMtNS WERE TESTED AT FIRST A Lu* AND
THEN A HIGH STRLSS LEVEL. CPACK PROPAiGATION CONTINUED
AT THE EXPECTED RATE AFTER THL CHANUE IN STRESS
LEVELS* (AUTHOR) (U)
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u0NCLAbSIFIE)

i)C REPORT BIBLIOGRAPHY SEARCH CONTROL NU. /ZCMLI

AD-i6b U3b
RYAN AERONAUTICA6 CU SAN DIEGO CALIF

HIGri ENERGY FORMIN'G OF hETALLIC SHEET MATERIALS (U)

FEd 61 14P ADAMSPUoSo;HARRISONoV.S.;ORRoJoP.I
REPT. NO. 61OU72
CONTRACT: OA-O'4-95-ORD-19ZI
PROJ: URU-Ta'.OOF

MUNITOR; OAL 624o5/1

UACLASSIFIEu KEPORT

DESCRIPTORS: *EXPLOSIVE FORMING# 'SHEETS, AIRFRAMES,
ALUMINUM ALLOYS, CONFIGURATION, CYLINDRICAL BODILS,
DIESt EXFLOSLVE MATERIALS, FATIGUE (MECHANICS.),
HEMISPHERICAL SHELLS# HIGH*PNESSURE RESEARCH,
INSTUMENTATION, MANUFACTURING METHOOS, MATERIALS,
MECHANICAL PROPERTIES, METALLURGICAL ANALYSIS,
tICRuSTRUCTURE, SPHERES, STAINLESS STEEL# STEEL,
STRUCTURAL SHELLS, TENSILE PROPERTIES, TEST FACILITIES,
TITANIUM ALLOYS, VANADIUM ALLOYS (U)

TESTS WERE CONDUCTED ON VARIOUS MATERIALS To STUDY
THEIR FURMAuILITY AND mETALLURGICAL CHARACTERISTICS
RESULTING FROM LXPLWSIVE FORMING PR,,CESS#

MAT4RIALS FORMEL INTO VARIOUS CONFI1URATIONS
INDICATED THAT THIS MANVFACrURING TECHNIQUE LcNOS

ITSELF TO THE FVRMIWG OF PARTS HAVING INTRICATE
SHAPESt AND IS PARTICULARLY AUAPTABLE FOR THE
FABRICATION OF PARTS OF LARGE SIZE BEYOND NORMAL
MACHINE CAPACITY, METALLURGICAL TESTS SHOh THAT
THERE WAS NO DETRIMeNTAL EFFECT TO THE MATERIAL AS A
RESULT uF THIS FORMING PROCESS* INDICATIONS ARE
THAT SOME MATERIALS MUST BE FORMED AT ELEVATED
TEMPERATURES. CONSIOERATION OF THE COKRELATION
BETWEEN INSTRUMLNTAT.QN TECHNIQUES AND LA6ORATORY
ANALYSIb LEADS TO THE CONCLUSION THAT MECHANICAL
PROPERTIES OF MATERIALS TESTED bERE IMPROVED BY THE
EXTREME PRESSURES APPLIED BY EXPLOSIVE FORMINGs

(AUTHOR) (U)
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UN CLASSIFIEo

DOC REPORT BIBLIUGRAPHY bEARCH CUNTROL NUo /LCMLI

Au-26S 484

NATIONAL AERONAUWIC5 ANO SPACE AD-IN15TRATIUN WASHINGTON D

C

EFFECCT OF STRAI11 RATE ON MECHANI-CAL PROPERTIEs'OF
ROýJGHT SINTEREo TUNGSTEN AT TEMPERATURES ABOVE 2600

F (U)

IV SIKORAsPAUL F,;HALLROBERT We;

UNCLA-SSIFIED NEPORT

DESCRIPTORS: #HItH-TEMPERATURE RESEARCH, $TUNGsTEN#

AIRFkAMESt CHYSTALL14ATION, DEFORMATION* FRACTURE
(MECHANICS)o HEAT rREATMENTs MECHANICAL PROPERTIES,

MICROSTRUCTURE# PRUCE5SING, XEFRACTORY MATERIALSo
TENSILE PROPERTILS, TESTSt VELOCITY (U)

SPECIMENS OF ORUUtHT SINTERED COMMERCIALLY PURE
WERE 11AL)E FROM I/s-INs 54AGED RODS. ALL THE

SPECIMENS WERE NECRYSTALLIZED A! 4010 F FOR 1 HR

PRIOR TU TESTING AT TEMPERATURE FROM 2500 TO 4UOO
F AT VARIOUb STRAIN RATES FROM 0.002 TO 20 IN. PER
IN# PER MINUTE, RESJLTS SHOOED THAT* AT A CONSTANT
TEMPENAfURE, IN6REASING THE STRAIN RATE INCREASED THE
ULTINATh TENSILt STdENGTH SIGNIFICANTLY. THE
EFFECTS OF OOTH STRAIN RATE AND TEMPERATURE ON THE
ULTmAT&. TENSIL6 STRENGTH OF vi MAY BE CORREELATEU BY

THE LINEUGHT SINTERED COMMERCIALLY PURE W WERE MADE
FROM I/-IN# SWAGED RODS, ALL THE SPECIMENS WERE
RECRYSTALLIZED AT '4i5( F RR PARAMETER METHOD oF

MANSON AND HAFErO AND MAY BE USED TO PREDICT THE
ULTIMAT6 TENS!L6 STRENGTH AT HIGHER TiMPERATURES,

950U ANU SOuO Fp AS PREVIOUSLY REPORTEDo
DUCTILITY- AS MtA5UXEU dY REDUCTIUN OF' AREA IN A
TENSILE TEST, DLCREASES WITH INCRLASING TEMPERATURE
A6OE AoOUT 300U Fa INCREASING fHL STRAIN RATE

AT TEMPERATURES AdOVE 3000 F INCREASES THE
DUCTILITY. FRACTURES ARL GENERALLY TRA SGRANULAR
AT THE HIGHLR STRAIN RATES AND INTEdGRANULAR AT THE

LONER STRAIN RATES. (AUTHON) (U)
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AU-266 uOý
8ATrELLE MEMORIAL INST COLUMBUS OHIO UEFENSL METALS
INFORMATION CENTER

STRLSS-CORROSION CRACKING OF HaiH-STRLNGTH STAINLESS
STEELS IN ATMOSPHERIC ENVIRONMENTS (U)

SEP 61 IV SLUNUERCo*JeIRLPTo NO, 1S8

CUNTRACT: AF33 616 77q7

UNCLASSIFIED REPORT

DLSCRIPTORS: OAUSTENITE, *NARTENSITEs *STAINLESS STEEL,
AIRFRAME~s ATMOSPHERE, CHEMICAL ANALYSIS, CORROSION,
LORROSIVE GASES, CURHOSIVE LIQUIDSo UEFORMATION,
DISPERSION HARUENING, FRACTUmE (MECHANICS), mEAT
TREATMENI, MýCHAN•ICAL PROPERTIES, STRESSES, TENSILE
PROPERTIES, TEST EWUIPMENTs TEST METHODS IU•

AVAILABLE INFORMATION ON THE STRESS-CVRROSION
CRACKIN(3 OF THE HIGH-STRENGTH STAINLESS STEELS WAS
ASSEMBLED AND TABULATED ACCORDING TO ALLOY TYPE AND
TO THE tLAVIRONMeNTS To WHICH THEY WERL EXPOSEDa
THE SAINLEbS STEELS INCLUDE THE COLDtOLLLD
AUSTENITICS (US5 12 MNv) THE .11ARTENSITIC
GRA0E0 (17-4PH AND STAINLESS 4) THE MARTENSlTIC
PkECIPITATIUN-HARDENAdLE GRADES (17-7PHo PH 15-
7 MU, AM 3SU ANu 35t) AND TmE SEMIAUSTENITIC
PHECIPITATION HARDENABLe GRADES (AISI 3Ut 2011 AND
202, Us: TENELONt AND USS 17-5), EXPOSURES
WERE IN THE MARINE ATmOSPHERE AT KURE BEACH,
OUTDOOR$ AT SEVERAL SEmIINDUSTRIAL LOCATIONS, AND IN
SEVERAL LABURA.TuRY TEST ENVIRONMENTS* DATA ON THE
ChEI4ICAL ANALYSESo HEAT TREATMENTSs AND MECHANICAL
PROPERTIES OF THE TEST MATERIALS ARE INCLUDED*

S(AUTH',r, lU)
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UDL R~EPORT '31861UGtAIMY SEARCH CONTROL NO. /LCMLI

Ap~-16d J5J
SYNACUSL UNIV N Y

P80CEEDINGS OF THE SEVENTH -SAGAMOIRE ORDNANCE
MATERIALS R6SEAiICH CONFeRENCE, MECHANICAL AND
MET.* 'LLURGICAL Bc.HAVIOR OF SHEL.T MATeRIALS, COND'UCTED
AT SA~3AMOIRE CONFEriENCE CEwTLR, RAwUETrE LAKE, NEW
YORKS AUGUST 16 TO 19, 1960 (U)

D)EC 60 1 V
CONTRACT: UA30 0690RU2566

UNCLASSIFIE0 REiPoRT

DL.SCRIPTORS: *FRACTURE (MECHANICS), *HEAT RESISTANT
METALS +ALLOYS, OMETALS, #SHEETS, *SYMPOSIA, AIHCRAFTI
ALLOyS, UEFOH'iATIUNs HARUNESS, HEAT TRL.ATMENTs
MAIJUFACTUkING MIETHODS, MECHANICAL PROPL.RTIEs,
METALLJRways MICROSTRLJCTUtKEs mOoLL TEST-ý, fLASTtCITY,
PRES!)URE VESSELS, PlR)OUCTION, ROCKET AzSISTED
PHojECTILES, SHEAR STRESSES, SHIP HULLS, STAINLESS
STEEL, STEEL, STRESSES, SUPERSONIC PLANESs TENSILE
PRUPERTIES, TEST METHODSs TESTS, TITANIUM ALLOYS,

TRANSPORT PLANES (U)

CONTEi4TS: RLQUIkIEMEINTb OF HIGH bTRENGTH SHELT
MATERIALS MATERIAI.S, rHEIR PROPERTIES AND
CHARACTLR1STICS EFFtCrS OF FAdRICATION VANIABLES
FRACTURES CR~ACK INITATIuN AND PROPA,.ATION
MECHANICAL SCIREtNING~ TESTi MECHANICAL MODEL
TE.STjiqG THE MATtRIALS PROBLEmS OF THE SUPERSONIC

TRANSPORT (U)
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AU-269 3q6
ALU.MINUM CO OF AMLRICA CLLVELANO UHIO

HECHANICAL PROPLRTILS OF 1075-T6 STEPPED
EXTRUSIONS (U)

JUN 61 IV LYSToJ,Oo;
RLPTO NO, 9 l Its

UNCLASSIFIEo REPORT

DESCRIPTONS: *ALw9INUM ALLOYS, AIRFRAMLSI tXTRUSIONo
FAILURE (MECHANICS), FATIGUE (MECHANICS), FRACTURE

(MECHANILS)o MECHANICAL PROPERTIESo SHvAR STRESSES,
-TRESSES, TENSILQ PROPERT!ES (U)

A STuOY WAS MADt ro DETLRMINE THE FATIGUE STRENbTHS
AND TENSILE PROPERTIES AT THE STEP AND IN ADJACENT
PARTS OF THE LAKGE AN) SMALL LNuS OF 7075-T6
STEPPED EXTKUSIUNa. THE TENSILE AND YIELD
STRENkTHS AKE GLNERALLY HIGHER FOR ýPECIMLNS TAKEN•
FROM' THE SMALL QNO THAN THOSE FROM TH. LARGE ENDI
ALSUt THE TiNSILE PROPERTIES OF SPECIMENS FNOM ACROSS
THE STEP ARE APPRECIAdLY LO*ER THAN THOSE TAKEN FROM
EITHEH THE LARGL OR SMALL END OF THL .XTRUSION.
TTHE FATIGUE STRLNGTtoS, REGARDLESS OF i.OCATION IN
THE EATNUSIQN, vvERE A$ (iOOD A3 OR BETTER THAN THOSE
CONSIDERED TYPICAL FOR 7075-T6 PRODUCTS. THERE
APPfAREU TO BE NtO SIGNiFICANT UIFFEHE,4CE BETWEEN THE
FATIGUE STRENoTmS OF SPECIMENS TAKEN FROM ACROSS THE
STEP ANJ THOSE FROM EITHER THE LARGE OR SMALL END OF
THE EATRUSION. (AUTHOR) (U)
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AU-271 S2d
AERUNAUTI.CAL SYbTEMb UIV WRIGjIT-P.ATTERSON AFB OhIO

THE EFFLCT OF CAUIIIUM PLATING ON AIRCRAFT STEELS
UNDER STRESS CU14CENTRATION AT E.EVATEU TEMPERATURES (U)

SEP 61 IV KENNEDYSEOMS JRo;
MONITOR: ASD TR6U 486

UNCLASSIFIED REPORT

DESCRIPTORS: *CADMIU-.t *PLATIN•s $STEEL, AIRFRAMES.
ALLOYS, AUbTLNITEs BJRATES, CAD•MIUM ALLOYSs CADMIUMCOMPUUND:)s DIFFUSION, ELLCTROPLATIvG, FATIiUE
(MECHANICS)# FLUoRIDES, FRACTURE (MECHANICS~o HEAT
TRLATMENTs IMPACI SHUCK, MEChANI1CAL PROPERTIES,
MICROSTRUCTUREs ailCKLL ALLOYS* PROCESSINGt 5TRESSESt
TENSILE PROPERTIt5e TESTS# VAPOR PLATING (U)

A STrUDY 4AS CONOUCTeD OF THE LFFECT5 OF CU
PLAT114G ON STREbSED STEELS AT ELEVATEU TEm.PLRATURESo
THE EAPERIHeNTAL PROCEDURES INVULVEO SEVERAL TESTS
CHA,iACTQRIZLO AS THL STRESS-RoPTURE, TENSILL9 AND
"•ATIGUE TETMATERIALS STUDIEJ CONSISTED OF
SEVERAL AIRCRAFT QUALITY SAE STEELS; NAMELY, 143140
4130t IUy~t 1B-bi AND H-13 HOT 4ORK DIE STEELSo
STRENGTH LEVELS FROM laROUOU TO 300O*UO PSIo AS
SUITAdLt FOR THE SEVERAL STEELS, 6ERE EVALUATED FOR
A VARIEIY OF CONDITIONs OF STRESS CONLENTRATION,
THE 5TELLS EXAMINED, EXCEPT THE AUSTE141TIC
STAINLESS STEELS, wLRE SUSCEPT1dLE 10 EMBRITTLEMENT
By CL PLATING AT ELEVATED TLMPERATURES, WITH
DECREASING TEMPtRATOR~ss THL NOTICEABLE EFFZCT OF
CO PLATING UN THE PKOpERTIES OF STE•LL 4A5
CORKESPUNDINwGLY DECREASED, ALL THE STtELS
EXA,414f-.U SHOVIN•a AN EFFLCT ON ONE PROPERTYl SHONEU
SIMILAR EFFLCTS 0,o THt UTHER Pý!PERTILS*
(AUTHOR) (U)
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AD-272 091
GENERAL DYNAMICS/FORT .. ORTH TEX

MAT4RIALS-SANDWICHo BRAZED PH I*-7MU STAINLESS STEELs
EVALUATION OF (U)

JAN 62 IV HILDEBRANDiJeFel
RLPT. NO, FGT 2730
CONTRACT: AF33 600 362U0

UNCLASSIFIED REPORT

DLSCRIPTOKS: OHONEYCUM6 CORES, *STA!NLESS STEEL#
AIRFRAMES, ALLOYS. BRAZING, DIPERSION HARUENING,
FAILURE (MECHANICS), FATIGUE (MECHANICS), HEAT
TReATMENT. MANUFACTURING METHODS, MOLYbDENUM ALLOYS,
NACELLES9 PROCESSING, SANDWICH PANELbs SILVER, TENSILE
PROPERTIES, TORQJE (U)

IUENTIFIENS: i;j-4Z ENGINES (U)

A STUDY W,,' MADE OF THE RESPONSL OF PHI5-7 MO
TO THE PHAS-S OF THL HEAT TREATMENT MAKING UP A
BRALIG C(YCLE FQR HONEyCOME SANDWICH PANELSo THE
AUSTENITE CUNDIrIUNING TEMPLRATURE 4AS PREDETERMINED
BY THE oRALING AL.OY, sTERLING AG PLUS 0#2% LI9
vVHICH Br:AZES IN THE 164U TO 1(9 U F RANGE# THE
DATA INDICATED THAT SOME LOSS IN DUCTILITY WAS
ASSOCIATEO WITH SLOEH COOLING RATESo SATISFACTORY
TEN$ILE PROPERTIEa ,oEHE OBTAINED dY RLFRIuERATION AT
-eO F FUR 6J MIN9 A1ING (PRECIPITATIOiq
HARUENING) RESPONSE WAS DETERMINED TO SE MOST
SATISFACTORY AT 950 F FUR 60 MIN. THE TENSILE
PROPERTIES NESULTIN4 FROM THIS HEAT TNEATMENT ARE
REPORTEU. THE THICKER GAGES, UvU2O TO 0.320 IN.,
HAD SOMEAHAT LO.vER STRENGTHS ANU hIIaHLR ELONGATION.
THE CONVERSE WAS FOONU FOR THIN\EK: jAGESs 0.016 TO
O.Ou5 IN. THE T•NSION-TENSION FATIGUE STRENGTH OF
PHIt-?7 MO - RH9boM COMPARED FAVORABLY WITH
17-?PH - THI050* THL MECHANICAL PROPEmTIES
WERE DETERMINED FOR HONLYCOMB TEST PANELS BRAZED *ITH
PPROOUCTION EQUIPMENT# THE AVERAuE RESULTS FOR THE
0.008 jiI. GAGE SKIN PANgELS h~ERE REPORTED#
(AUTHOR) (U)
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AO-272 1O0
GENERAL DYNAMIC:/FONT wORTH TEX

MATERIALs 7U79-r6:2 ALUMINUI'N ALLOY TENSILE ANn

FATIGUE PROPERTIESo. DETERMINATIUN OF (U)

JAN 62 IV GHENAP.Fs.
RLPT. NO. FGT 26U7
CONTRACT: AF33 6U0 32UO0

UNCLAbSIFIE0 11EPORT

OESCRIPTORS: *ALUMINUM ALLOYS, AIRFRAMES, CHROMIUM

ALLOYS# COPPER ALLOYS, DEFORMATION# FATIGUE (MECHANICS)#

FORGINU, MAGNESIU|4 A-LUYS, MECHANICAL PROPERTIESi NON-

DESTRUCTIVE TFSTINt. STRESSES, TENSILE PROPERTIE5,
ULTRASONIC RADIATION tZINC ALLOYS (U)

IUEjTIFIERSI AUI-4O2 ENGINES (U)

AN INVESTIGATION• dAS MADE TO EVALUATE 7079-T652

AL AL'.OY FOX USL IN HEAVY SLCTION FOURINGS ON THE
B-58, THE YIELD AND TENSILE STRENGTH EXCEEDED

ALCOA GUARANTEEO MINIMUMS BY S TO IUS AND THE

(LO1GATIONS ýVERQ OOUBLE OR ALMOST DOUdLE, THE SHORT
TRANSVERSE YIELD AND uLTIMATE TENSILE STRENGTHS AND

ELONGATION OF A 6-IN. SECTION WERE S!,iLAN TO THOSE

OF A 'i-IN. >ECTIO;ql BUT THE NOTCH TENbILE STRENGTH

WAS L3 WER IN THE rHICKER SECTION. THE RATIO OF
NOTLH TO STANDAiU TENSILE STRENGTHS AVERAGED o.81.
THE ENwDURANCE LIMIT STRESS FOR TEN MILLION 4AS

UH'IDER '4300 PSI FOR THE LUG TYPE SPECIMENS USED.

(AUTHOR) (U)
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Au-•7j 25b
GENERAL DYNAMICs/FOgT AORTH TLX

MATLRIAL - 7079-T651 ALUMINUM ALLOY - FATIGUE
PROPERTIES - DETERMINATION OF (U)

JAN 62 IV GHENAtPFs
RLPT, NO, FGT 2644

CONTRACT: AF33 66i7 7,08

UNCLASSIFIED NEPORT

DESCRIPTOHS: #ALjMINUM ALLOYS, AIRFRAMESo ALLOYS.
EXTRUSION, FAILURE (MECHANICS), FATIGUE (MECHANICS)i
LOAD DISTRIBUTIONj METAL JOINTS, METAL PLATES (U)

IUENTIFIERS: AOI-902 ENGINES (U)

FOUR FATIGUE SPLCIMENS VERE PREPAREO REPRESENTING
EACH Or 3 BULKH.AD LONFIGURATIOiqS USE) ON THE B-58s
THE BULKHEAU SECTIONS TESTED CONSISTEU OF AN
EXT,•USIUN OF 7075-Tb AL ALLOY NUMBEREO E-
702402, AND 2 SC"CTIONS OF DIFFERENT FLANGE THICKNESS
OF 7079-T651 AL ALLuY MACK;I,4ED FROM 4-1/2 IN
THICK PLATE PURCHASLD TO FMS-uI08 SPECIFICATION*
ALL 12 bULKmEAD SPECIMENS WERE ATTACHED TO LOAD
PLATEb THAT REPriESENTE TYPICAL INSTALLATION A D
ESTS FOR FATIGUE SPLCTRUM. ALL SPECIMENS 4ERE
SUBJECTLD TO THQ 20 LAYERS OF SPECTRUM LOAD TWICE
VITHOUT FAILURE* THE SPECIMENS 4ENE THEN TESTED AT
THE FuURTH HIGHLST LOAD OF THE SPECrRuM TO FAILURE,
THE EX78USION AVERAUED 270,UOU A DITIUNAL CYCI.ES,
THE THIN FLACJGEU PLATE SPECIMEN AVERA*ED 299oOU
ADDITIONAL CYCLeSt ANU THE THICK FLANjED PLATE
SPECIMEN AVtRAGe.D bu3,OuO ADDITIONAL CYCLES.
(AUTHOR) (U)
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GENERAL DYNAMICS/FONT wORTH TEX

MATERIAL - /079-T6Si ALUMINUM ALLOY SmORT TRANSVERSE

i FATIGUE PROPERTIES - DETERMINATION OF (U)

"JAN 62 IV MILDESHANDIJoFo;
RLPro NO, FGT 2338
CONTRACT: AF33 6t7 724d

UNCLASSIFIED REPOHT

OLSCRIPOSO:5 O ALUMINUM, AIRFRAmES, ALLUYSo ALUMINUM
ALLOYSs FATIlaUE (mECHANIC5it FeASIBILITY STUUIE5o METAL

PLATtjS bPECTROGRAPHIC ANALYSIS# TENSILE PROPERTIES,
TESTS (U)

A 4-1/2-INe THICK ALCOA PLATE WAS SECTIONED To
OaTAIN SHORT TRANSVERSE TENSILE AND FATIGUE
SPECIMENS. THE LOUGITUDiNALo LONG TRANSVERSE AND
SHORT TRANSVERSt rE1SILE PROPERTIES OF THE PLATE 4ERE
ObTAINEO AN) FOUNU TO EACEEU THE MINIMUM VALUES
SPECIFItD BY FMS-JIU8 FUR 4OU! TO 4bOO IN. PLATE.
BOTH 1HE UNNOTCHEV, K SUB T EQUALS l1l, AND
NUTCHED K SUB T E,4UALS 3.56 FATIGUE SPECIMENS
*ERc TEbTEO aITH A 5TRESS RATIO OF 9JsI A
CUMPL.TL S/N CUNVE aAS PREPAREO FROM THE UATA
OBTAI11EU FOR EACH TYPE SPECIt'LN, THE LNOUdANCE
LIMIT OF THL UN|qOrCHED CONDITION OAS AT 3UoUOO PSI OR
AdOUT 43% OF THt SHORT TRANSVERSE ULTIMATE TENSILE
STRENuTH NHILE FOR THE NOTCHED CONDITION IT WAS i10
OUO PSI OR 14% OF THE SHORT TRANSVERSE ULTIMATE
TENSILE STRENGTH* (AUTHOR) (U)
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Ajj-28o 28L
GEN4RAL DYNAMICb/F'ORT &URTH TLX

MATERIALS - 4 34u hTEEL - STRESS CURRObION AND EFFECTS
OF dANDIN6 LITEKATURE SURVEY, PART I# STRLSS
CORROSION (U)

JUL 62 IV OWENi ,Po;
RePTs NO* FGT 29b7 PI
CUNrRACT: AF 3.3C657)-7,eqd3 AF' 33(6u0.)-'$1891

U'CCLAbSIFIEU REPORT

DLSCRIPTOKS: OCONROSION, *FRACTURE (MECHANICS), OSTEELs
COATINGS# CORROSIO., INHIBITIONs ELECTROPLATING, FAILURE
(MECHANICS), GRAIN STRUcTURES (METALLURGY), HEAT
TREATMLNTl LANDING GLAR, PRUCESSING, STRESSES, TEST
METHUDS, X-RAY DIFFRACTION ANALYSIS (U)

IDENTIFIERS: q3'U bTEL (U)

HIGH STRENGTH ALLOY STEeLSs SUCH AS '34U AND 4J35
ARE SUSCEPTIBLE TU STRESS CORROSION CRACKING. IT
Ib GENERALLY AGREED BY AUTHORITIES ON THE SUBJECT
TbAT THL UNUERLYING CAUSE OF STRESS CORROSION
CRACKING IS THE MoRKED ULECTROCHEMICAL DIFFERENCE IN
GRAIN ouDIE• ANU uRAIN BOUNOARIESo THERE IS
CONFLICTING OPINiION ON HOW CO,4ROSION AND STRESS

(TENSILE) CAUSE THE PHENOMENON TO OCCUR* X-RAY
DIFFRACTION APP4ARS TO BE AN EXCELLONT NONDESTRUCTIVE
TEST METHOD FOR DETERMINING STRLSS CORROSION CRACKING
SUSCEPTIBILITY uF MET L ALLUY., INDICATIONS ARE
THAT SHOT-PEENING FOLLO*ED BY COATINGS (PA7NTS OR
PLATINGS) ANODIC TO THE SUBSTRATE TO BE PROTECTED
IS AN ACCLPTABLQ pRUCEDURE FOR PROLONGING THE TIME
BEFORE ,TREýS CORROSION CRACKING STARTS IN A
SUSCEPTIBLE METAl. ALLOY. (AUTHOR) (U)
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AO-)28 2ag
GENERAL DYNAMICz/FOrýT .:URTH Tx

MATERIAL - tAG tHORIUM HKJ1 - H2' SKINS ANDERSONPROCESS FORMEU - EVALUATION OF (U)

OCT 62 IV KAARLELAoT.;
REPT- NO, FGT 17U3
CONTRACT: AF 33(oi7)-7248o AF 33(038)-212S0

IUNCLASSIFIED REPORT

DLSCRIPTORS: *ALLOYS, *MAGMESIUM ALLOYs AIRPLANEPANELS, AIRPLANESs ELASTICITY, FRACTURL (MECHANICS),
MATERIALS, SHEETS, TENSILE PROPERTIESg TESTSt THORIUM
ALLOYS 

(U)

AN EVALUATION OF j SHEETS OF HK31 M( ALLOY COLD
FORMED bY THE ANDLRSON PROCESS SHOWED LARGE
VARIATIONS IN THE TENSILE AND COMPRESSIVE YIELD
STRENGTH SETAEEN THE LONGITUDINAL AND TRANSVERSEDIRECTIuNS, CONIRUL TESTS OF AS-RECEIVED SHEET DID
NOT SHO4 THESE LARGE VARIATIONS* THE MOSTPROMINENT EFFECT OF THE ANDERSON PROCESS ON THE
MECHANICAL PROPERTILS WAS IN THE LONGITUDINAL
DIRECTIUN. THER. iiERE REDUCTIONS OF UP TO 47S IN
THE TENbILE YIE6D STRENGTH AND 30S IN THECOMPRESbIVE YIELD STRCNGTH. DECREASES OF THISMAGNITUDE WERE PRESENT ON ALL 3 SHEETS AND IN BOTH
THE SLI(3HTLY AND APPRECIABLY 4ORKED AREAS# THF ONLYPROPERTIES WHICH SHOWED INCREASES 4ERt THE ULTIMATE
TENSILE AND COMPRESSIVE YIELD STRENGTHS IN THETRANSVERSE DIRECTION. THESE INCREASES VARIED INSTHE 3 SHEET%, CRACKING %AS OBSERVED TO SOME DEGREEOil ALL bHEETSs THIS CRACKING IS THE RLSULT OFEXCEs:iVE COLD ,VORK ACTING ON STRESS RISERS
CONSISTING OF INCLUSIONS AND SCRATCHES*(AUTHOR) 

(U)

-1
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A1;-z87 d9',
GENERAL DYNAMIC6/FOAT vORTH TEX

MATRIALS - SAE 433$ (MODIFIED) STEEL - 260#0,0 TO
280oU0 PSI HEAr TREATMENT - OEVELOPMENT OF PROCESS

CONTROL AND MECHA,4ICA6 PROPERTIES FOR (U)

JAN 58 IV JONEStR.L.;
RLPT, NO, FGT 16b9
CONTRACT: AF33 U38 21250

UNCLASSIFIEU REPORT

DLSCRIPTORS: oSTdEL9 AIRFRAMES, ARC WELDINis CADMIUM,

FATIGUE (MECHANICS), HEAT TREATMENT, MANUFACTURING

METHODb, MECHANICAL PROPERTIES$ PLATING, STRESSE5,

TEST• (U)

THE BEST HEAT TREATMENT FOR OPTIMUM COMBINATION OF

ALL MECHANICAL PROPERTIES OF SAE '1335 AT THE 26U0

OJO TO Z80OUO0 PSI STRENGTH LEVLL 15 (1)
AUSTENIrIZE AT 1525 F FOR ONE Hko (2) QUE1CH IN

AGITATEO OIL TO ROOM TEMPERATuRE, (3) TEMPER AT
465 F FOR TwO Hk, AND (4) AIR COOL TO ROOM

TEMPERATURE, Th. MECHANICAL PROPERTIEb OF SAE

'133* HEAT TREATdU TO IHE TENSILE STRENGTH LEVEL OF

260 TO 98U KSI dY THIS PROCEDURE INOICATE THAT
(1) SAE '335 tlAb SUPERIOR DUCTILITY AND IMPACT

PROPERTIES TO SAE 434U, (2) THE BAKING CYCLE

OF 3 HR AT 375 ý viAS NOT SUFFICIENT TO REMOVE THE

EMBRITTLING EFFECT OF CAOMIUM PLATING UPOdq SAE
'$335, (4) SHOT PEENINb IMPROVED THE SUSTAINED

LOAD TRTENGTH OF CAOMIUM PLATED SPECIMENS, (4)

6ELUIN EFFICIENCY OF APPROXIMATELY 77f, CAN BE

ACHIEVEU IN ARC aELUE0 SAE '335, ($) SAE
433b IS NOT WELJASLE BY MENASCO'S UNIVELD

PROCESS USING TECHNIQUES ESTABLISHEU FOR 4340,

(6) SAE 433b HAS SUPERIOR FATIGUE PROPERTIES TO
4'1U AT STRLSS LEVELS BELO4 I4OOuO PbI. (7)
CHROMIUM ANU CADMIM PLATING LOhLRED THE FATIGUE

STRENGTH OF 433b, AND (8) SHOT PEENING IMPROVED
THE FATIGUE STREN6TH OF 433bo (U)
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Au-4U9 151

,AE1ULL (,iALODUI) LAUSANNE (S;ITZ RLAND)

HISTORY OF SERVICE 5IMULATED LOAD SPE(TRUil FATIGUE
TESTING, (U)

DESCRIPTIVE NOTE: FINAL REPT., IS APR-31 DEC 5&6
OEC 54 IV 4EIBULLgoALOUDI

CONTRACT: AF61 514 944

UNCLASSIFIE) REPORT

DISTRIBUTION: MiCROFICHE ONLY AFTER ORIGINAL COPIES
EXHAUSTED.

DLSCRIPTONS: (*MATERIALS, FATIGUE), TEbTS,
STRUCTURAL PROPEATIESt AIRCRAFT, HISTORY,
LOADING, STRESSES, SIMULATION, (U)

IDENTIFIERS: LOAO SPECTRUM, 19569 (U)

THE OBJECT OF TfIS INVESTIGATION IS TO COMPILE ALL
AVAILABLE EUROPtAN AND AMERICAN TEST UATA AND
LITERATURE ON EACH KIND OF PROGRAM ANU SPLCTRUM
TESTING, OEFINEU ACCORDING TO PROPOSEo DEFINITIONS
AND NOMENCLATURe, A CLASSIFICATION SYSTEM OF
FATIGUE TESTS INCLUDING CONSTANT-STRESS AS WELL AS
VARIAdtL-STNESS TESTS 14AS BEEN SET UP AND APPLIED TO
THE TESi OATA GIVEN IN THE lEFER ENCES. AN
ABSTRACT HISTORY OF THE DEVELOPMENT OF THE TESTING
TECHNIQUE IN THE FOLLOhING COUNTRIES IS GIVEN:
FRANCE, GERMANY, NETHERLANDS, ITALYs
SWEDEN, SOITZERLAND, UNITED KINGDOM,
U.SoA., AND U.SSoR. PAST ACCOMPLISHMENTS AND
FUTURE POSSIBILITIES isITH PARTICULAR RiEGARD TO THE
AIRCRAFT INDUSTKY HAS BEEN BRIEFLY DISCUSSED. A
SURVEY UF VARIOUS THEURIES, HYPUTHESEb AND
ENGINEERING RULb I5 PFRLSENTEv TOGETIHR WITH SOME
CONCLý'DINb REMAKKS AND EXPLANATIONS. lAUTHOR) (U)

I
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. /LCMLI

IIT RESkLARCH INST CFIICAGO ILL

LITERATURE ON DESIGNI TECHNIWUES AND ANALYTICAL
MLTV$OUS FOR BRITTLE MATERIALS, U

APR 631 Z5dP BARNLTTPtRALPH' 6t.;
REPTs NO, REPT. iq~s 8259

ATASK: 2

UNCLASSIFIED) REPORT

DESCRipToI(S: (*BkITTLENESS, bIBLIOGRAPHIES19
bTRESSES, ANALYSIS, DESIGN$ CERAMIC MATERIALS@
REFRACrOkY MATERIALS, GLASs TExTILES, METALS,
ALLOYS, MATEtRIALSt CUMPOSITE MATERIALS,
MECHANICAL PROPErNTIESt GLASS, TEATILESs
COWCHETE, AIR FRAMLSs MECHANICS, STATISTICAL
ANALYSIS, STRUCTuRiSt FRACTURE(MECHANICS)s
FATI'aUECMECHANIC5)o THERMAL STRESSES, CREEP,
joINTS, THEORY, TEST METHODS,
FAILURECMECHANICS), LOAOING(MECHANICS),
DEFOIRMATIONt STATISTICAL MECHANICS (U)
IDENTIFIEKS: 1963o (U)

CONTENTb: STATIbrICAL STATIC STRENGTH THEORIkq
FATIGUE FkACTIJR& THEORY BRITTLE 8O.HAVIOR
THERMAL STRESS 'NOrCH SENSITIVITY AND) STRESS
CONCENTRATION CKEEP CIIACI( PROPA(3ATION MATERIALS
ENVIR'JNVENT JOIliTS (U)

10 6
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UNCLASSIFIED
UDC REPORT BIBLIG6RAPHY SEARCH CUNTROL NO. /ZCMLI

AU-43U 15,
GENERAL DYNAMIC:/FORT WORTH TLX
MATERIALS - 707b-T6 ALUMINUM ALLOY - LUMULAlIvEDAMAGE LFFECTS - INVESTIGATION OF -. (U)

JAN 64 23P
RLPT. NO, •FTOMza92
CONTRACT: AF33 6b7 1I214

UNCLASSIFIED 
REPORT

DESCRIPTORS: (*ALUMINUM ALLOYS, FAT14Ui (MECHANICSI|i
(OFATIGUE (MECHANICS), ALUMINUM ALLOYS), MAGNESIUMALLOYS# 4INC ALLwYS9 EXPERIMENTAL OATAp TEf4SILEFROPERTItS, STRESSES, LOADING (MECHANICS), TESTEQUIPMENTt DAMAGE, JET BOMBERS 

(U)IUENTIFIERS: 1964s 7U75 ALUMINUM ALLOY, 8-58
AIRCRAFT 

(U)

THE S-NCURV4S AND THE RESULTS OF VAHIUUS MULTIPLELOAJINGS ON INDIVIDUAL SPECIMENS FROM A SINGLE PLATEOF 7075-T6 ALUMINUM ALLOY ARE PRESENTtO AS
EMPIRICAL DATA FOR THE LVALUATIUN OF METHODS OFCUMULATIVE FATIcUE UAMAGE ASSLSSMENT, (AUTHOR) (U)

t

I.•
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UNCLASSIFIED

UDc REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /LCMLI

AD-43d 893
OKLAHUMA UNIV RESEARCH INST NORMAN

INV.LSTIGATI-ON OF EDDY CURRENT TECHNIQUES IN ANALYZING
AIRCRAFT STRUCTURES FOR FATIGUE DAMAGE# (U)

DESCRIPTIVE NOTE* kEPTo FOR 1Z SEP 63-J1 MAR 64)
APR 64 ;1P SIMS*E. Mo I

CONTRACT: AFJR 601 17360
PxOJ I 1ss3 I

UNCLASSIFIEO REPORT

DESCRIPTORS: (#AIHCRAFr, NONUESTRUCTIVt TESTING)o
I*STRUCTURES, FATI6UE (MLCHANICS))t (*ALUMINUM ALLOYSt
FArI`u4 (MECHANICS)), TEST EwUIPtiENT, INSTRUMENTATION,
STRESSES, RUPTURLs TENSI1E PROPERTIES, FRACTURE
MECHANICS, METAL PLATES, SHET5o ELECTKIC CURRENTSo
MAGNETIC FIELDS, LOAOING (MECHANICS), VIBRATION$ STEEL,
DAMAmE, uETECTIONt FRACTOGRAPHY, PHOTOmICROGRAPHY, DYES,
PENETRATION, TABLES (U)

IDENTIFIERS: EDDY CUKRENTSo ALUMINUM ALLOY 2U24-T3o
ALUMINUM ALLOY 6U61-T69 ALUMINUM ALLOY 7O76-T6s STEEL
I 130 (U)

THE PRIMARY OBJECTIVE OF THE PROGRAM WAS TO DEVELOP
NONDESTRUCTIVE METHODS OF EVALUATING AIRCRAFT
STRUCTURES OF ALUMINUM ALLOYS FOR FATIGUE DAMAGE*
THE AePPOACH TO THE PROBLEM WAS PRIMAHILY THROUGH
THE USE OF EDDY CURRENT INSTRUMENTATIUNO FLAT
PLATE AND SHEET ALUMIINUiM ALLOYS, OF TYPES 707B-T6o
6061-T6t ANO 2DOZ-T3,- 4RE SUPPLIED BY OCAMA
FUR THE TES! PRwGRAM9 SPECIMENS WERE NEVERSE STRESS
CYCLED T0 VARYING DEGNELS OF 0AMAGE AND INSPECTED
WITr EDVY CURRENT INSTRUMENTATION. THLSE *ERE
THEN PULLED TO RUPTURE TO CORRELATE EaDY CURRENT
RESPONSE TO REDUCTION IN STRENGTH AND DUCTILITY#
(AUTHOR) (U)

UNCLA5SIFIED /ZCMLt



UNCLASSIFIED

oDC HEPORT 1IBLIOGRAPSY SEARCH CONTROL NUe./LCMLI

AU-60U UO0
MANLAWS INC CAMdRIO6E MASS

INVLSTItjATIUN OF FRACTUHE TUUqHNESS IN HIGH STRENGTH
ALLOYS# (U)

DESCRIPTIVE NOTE: REPTP FOR 15 AUG 62-IS AUG 63
JAN 6' 12UP LEOENToB. So ;KREDERK. I

TUSHMANtH* I
CUNTRACT: AF33 616 81•5
PROJ: 73d1
TASK: 7381U3
MONITOR: ASD TDR62-668 P2

UNCLASSIFIED REPORT

DESCRIPTONS: (CSTEELo TOUGHNESS)l (#FRACTURE
(MECHANICS), STEEL), AIRPLANE PANELS, ALLOYS, TENSILE

PROPERTIESs HEAT TREATMENT, STRESSES, METALLOGRAPHY,
16RAi1i 3TtUCTURES (,IETAI-LURGY), FRACTOGPAPHY IU)

A COMPREHENSIVE I11VESTIUATION OF THE FRACTURE
TOUGHNESS OF 4335-V STEEL TEMPERED IN THE RANaE OF
qOO TO dOO F WAS CARRIED OUT BASED PRIMARILY oN
PRECRACKED CHARPY IMPACT AND SLOW BEND TESTS oF
REGULAR AND BRITTLE-BOUNDARY SPECIMENS WITH
THICKNE5SES IN THE RANGE OF AaOUT 0.0O TO ooqo INCH#
THEIE TSTS 4ERe SUPPLEMENTED BY NOTCHED AND
UNNUTCHLD TLNSILE TESTSs AND BY METALLOGRAPHIC AND
FRACTUGRAPHIC EAAMINATIONS USING BOTH LIGHT AND
ELECTRON MICROSCOPYo (AUTHOR) (U)
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UNCLASS IFIED

DOC kEPORT BIBLIOGRAPHY SEARCH CONTROL NOt /ZCt•Ll

AD-60' 12:i
COLUMdIA UNIV NtA YORK

RANUOM FATI4UE FAILURE OF A MULTIPLE LOAD PATH
RLDUNOAwT STRUCTURE. (U)

DESCRIPTIVE NOTE: NEPT. FOR I SEP 62-31 JAN 64c
39P HELLERoA. So IMELLERfR, As

FREUDENTHALiA, Ms,
CONTRACT: AF33 616 7U42
PROJ: AF-7351
TASK: 73b1O6
MONITUR: AFML TDR64 160

UI4CLASSIFIEO HEPORT

DESCRIPTORS: (*ALUMINUM ALLOYS, FAILURE (OMECHANICS)),
(oSTEEL, FAILURE (*MECHANICS)), (OFAILURF: (MECHANICS)o
AIRFRAME$)s LOADING (MECHANICS), MATHEMAICAL. ANALYSI1,
STRUCTURLS, bTRýSSESs STRUCTURAL PARTS, FATIGUE
(MECHANICS), SAFiTYs LIFE EXPECTANCY, cUST LOADS*
STATISTICAL )ISTRIBUTIONSt LOAD OISTRIdUTIoNt MECHANICAL
PROPERTILS, PROBABILITY, FUNCTIONSo DIFFERENIIAL
LýýUATION5 (U)

i;ZNTIFIERS: ALUMINUM ALLOY 7075, ALUMINUM A•.o.Y 2024s
STEEL 434U (U)

THE 064LCT OF THE INVESTIGATION IS THL
DETERMINATION OF THE FATIGUE LIFE OF A MULTIPILE LOAD
PATH OEUUNDANT STRUCTURE CONSISTING OF GEOMEtIRICALLY
SIMILAR MEMBERS HAVING STATISTICALLY UISTRIBUTED
INITIAL STRENGTHS AND SUBJECTED TO RANDOMIZED FATIGUE
LOADS DERIVED FROM AN EXPONENTIALLY DISTRIBUTED GUST
SPECTRUM A MODIFIED LINEAR DAMAGE RULE AND
FAILURE CONDITIUN BASED ON ULTIMATE CARRYING CAPACITY
I5 dEINw USED. THE MCTHOD ALLOWS COMPUTATION OF A
MEDIAN #FAIL-SAFE. FATIGUE LIFE OF THE STRUCTURE AS
*ELL AS THE CONSECUTIVE FAILURE OF INLJVIUUAL
M4M4ERSo THREE AIHCRAFT STRUCTURAL MATERIALS,
7075-T6 AND 2024-T4 ALUMINUM AS WELL AS SAE
434tU STEEL HAVE BEEN INVESTIGATED. FATIGUE LIVk S
SHORTER THAN THOSE CALCULATED USING THE LINEAR Diiii,1E
RULE ARE OBTAINED. (AUTHOR) 4U)

li0
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UNCLASSIFIED

UDC REPORT BIBLIUGRAPHY SEARCH CONTROL NO* /ZCMLI

AU-623 12d
OKLAHOMA UNIV RESEANCM INST NORMAN

UYNAMIC CLAbTICt UAMPINQ9 AND FATIGUE CHANACTERISTICS
OF FI8ERGLASS-RtINFQRCEL SANDWICH STNuCTURED (U)

OLSCRIPTIVe NOTE: FINAL REPT.3
OCT 65 9'iP NORO)YoGENE Me 1CRISMANoWo Co

;bERTeCHARLES Wo I
CONTRACT: DA44 177AMCI64T
TASK: IP1Z21UIAl1176
MONITOR: USAAVLAeS , TH-65-60

UNCLASSIFIED REPORT

DESCRIPTORS: (*LAMINATED PLASTICS, COMPOSITý
MATERIALb)o (oCOMPuSITE MATERIALS# SANOWICH
CONSTRUCTION), (*GLASS TEXTILES, REINFURCING
MATERIAL$)t (#SANDWICH PANELS# HONEYCOMB CORES),
AIRPLANE PANELS, EPOAY PLASTICS, ALUMINUM ALLOYS,
PHENOLIC PLA:TICSt FILSI ELASTICITY, DAMPING,
FATI3UE(MECHANICS)o STRuCTURAL PROPERTIES,
:TRUCTURESt MATHE1ATICAL ANALYSIS (U)

IDENTIFIERS: ALUMINUM 5052 (U)

RESEARCH WAS CONDUCTED TO DETERMINE THE BASIC
DYNAMIC PROPERTIES OF FIBERGLASS-REINFORCED PLASTIC
(FRP) SANDWICH $TRUCTURE SUITABLE FOR USE AS A
PRIMARY AIRFRAML STRUCTURAL MATERIAL* THE RESEARCH
PRO;3RAM WAS CARRIED OUT IN 7WO SEPARATE PARTS: (A)
DETERMIIING DYNAMIC MODULI AND OAMPIN41 AND (8)

DETERMINING FATIGUE BEHAVIOR* 4N EACH PARTo TwO
TYPES OF HEAAGONALCELL HONEYCOMB CORE MATERIALS WERE
INVESTIWATED: SU52 ALUMINUM FOIL AND HRP (HEAT
RESISTANT PIENOLIC) FIBERGLASS# (AUTHOR) (U)

UFll
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UNCLASSIFIED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZCMLI

AD-63U Y26 2U/1I 11/6 11/9
SIKORSKY AIRCRAFT DIV UNITEU AIRCR0AT CORP STRATFORD
C,)N IN

FATIGUE CRACK PROPA4ATION IN AIRCRAFT MATERIALS, (U)

DESCRIPTIVE NOTE: REPT, FOR 25 FEB 63-31 AUG 65s
MAN 66 74P DEGNANVVILLIAM Go ;DRIPCHAK,

PETER Do ;MATUSUVICMoCHARLES Jo

REPro NJ, ) SE-SO41i
CONTRACT: DA°4-I177-AMC.8q(T)
TASK: IP1259UIA1$227,
MONITvR; USAAVLABS s TH-66-9

UNCLASSIFIED REPORT

DESCRIPTORS: (*AIRCRAFT, MATERIALS), (eALLOYSs
OFATIGUE(MECHANICS))t ALUMINUM ALLOYS, MAGNESIUM
ALLOYS, TITANIUM ALLOYS, STEEL, LAMINATED
PLASTICS, FRACTURE(MECHANICS)o TENSIL%
PROPERTI.Ss TOUGHNESbo COLO ,vORKING (U)

THE INFLUENCE OF (IETALLURQICALo ChEMICAL, AND
GEOMETRIC VARIAdLES ON FATIGUE CRACK PROPAGATION
RATtS WAS INVESTIqATED IN ALLOYS OF A-UMINUM,
MAGNESIUM, STEEL, AND TITANIUr SOME LIMITED
FATIGUE CRACK PROPA(ATION WA. DONE IN LAMINATED
PLASTICS* A POSSIBLE CORRELATION SfTri4EN FATIGUE
CRACK PROPAGATION, FRACTURE T".oNE.t AND TENSILE
STRENgTH WAS ALSO INVESTIGATE09 At, MATERIALS ARE
RANKE0 ACCORDING TO THEIR RESISTANCe TO FATIGUE CRACK
PROPAGATION@ THE CRITIc.OL PLANE STRAIN FRACTURE
TOUGHNESS, CRITICAL PLANE STRESS FRACTURE TOUGHNESS
(aHEE APPLICABLE), ULTIMAT' TENSILE STRFiNGTH,
AND PER CENT ELONGATION ARE ALSO REPORTED FOR ALL
MATERIALS. FOR THE MATERIALS TESTED IN THIS
PROGRAMs THERE aAS NO APPRECIABLE THICKNESS OR

CHEMICAL EFFECTo $HOT-PEENING DID INCREASE
RESISTANCE TO FATIGUE CRACK eROPAGATION* IN
GENERAL* THERE 4AS AN INCRCASE IN THE RESISTANCE TO
FATIGUE CRACK PKOPAGATIOP IN MATERIALS AITH GREATER
DUCTILITY. THE CORRELATION BETWEEN FATIGUE CRACK
PNOPAGATION AND STATIC FRACTURL TOUGHNESS WAS VERY
POOD~. THE CdACK PPOPAGATION RESJLTS OF LAMINATED
PLASTICS dAb ALSO CUN3IDERED UNSATIbFACTORYo
(AUTHOR) (U)
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UNCLASSIFIED
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AD-632 123 1/3 20/11 11/6
fiGENERAL DYNAMICS/CONVAIR SAN DIEGO CALIF

A METHOU FOR ESTIMATING THE FATIGUE LIFE' OF 7,?75-TbALUMINUM ALLOY AIRCRAFT STRUCTURES, (U)

DESCRIPTIVE NOTE: FINAL REBT.,
LUEC 65 70P SMITHsCLARENCE Re I

CONTRACT: Nib6-41307o
PROJ: PA-1-23-60o
MONITUR; NAEC-ASL 1096

[ UNCLASSIFIEu REPORT

DESCRIPTORS: ('ALUMINUM ALLOYS,
OFATIGUE(MECHANICS) v (#AIRFRAMESo ALUMINUM
ALLOYS), {*METALLOGRAPHYo ALUMINUM ALLUYS),
.bTkUCTURLS* LIFE EAPECTANCY, TEST METHODS#
STRAIN(MLCHANICS) , LOADING(MECHANICS)i
STRESSES# FRACTURE(MECHANICS)i
FAILURECMECHANICS)t MATHEMATICAL PREDICTION#
AVIATION SAFýTY (U)

IDENTIFIERS: ALUMINUM ALLOY 7076, SMITHOS
METHOD (U)

THE PURPCSE OF THIS INVESTIGATION WAS TO ASSESS THE
VALIDITY OF THE 'SMITH CUMULATIVE DAMAGE,
HYPOTHEblb FOR 7075-T6 ALUMINuM ALLOY SPECImENS AiwD
SrRUCTUNES# iT *AS FOUND THAT THE RLSOLT5, OF A
SIN6LE-AMPLITUDE TEST (AT SHORT LIFL) CAN BL USED
TO LSTIMATE THE STRESS AT THE POINT OF FAILURE,
INCLUUING RESIDUAL STRESS* THIS PERIMITS USING S-
N DATA FOR AXIALLY LOADED UNNOTCHED SPECIMENS TO
PREdILT SPECTRUh LIFE, LXCELL.ENT AGxEEMENT hAsFOUN4D BaT4EEN CALCULATEU AND ý.XPERIMENTAL LIVES OF
FULL-SCA6E STRUCTURtS; HOWEVER, TLST LIVES OF SMALL
SPECIMENS WERE CONSISrANTLY SHORTER THAN PREDICTEDo
(AUTHOR) (U)
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UNCLASSIFIED

oDC REFORT BIBLIOGRAPHY SEARCH CONTROL No. /LCMLl

AD-646 c87 1/3 11/6 2U/11
FOREIGN TECHNOLOGY UIV wRIGmT-PATTERSUN AFB OHIO

AVIATION TECHNOLOGICAL INSTITUTE, MOSCOW, VOL 51,
1961: COLLECTION OF ARTICLES, (U)

FEd 67 82P 6ORODINN, A. ;GIATSINTOV,
E. V, ;STEPNORH. No

REPT. NO, FTU-MT-64-91
MONITOR: TT 67-61327

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; ISSLEUOVANIYA USTALOSTI I
DLITELNOI sTATICHESKUI PROCHNOSTI ALYUMINIEVYKH
SPLAVOVS EDITED MACHINE TRAN5. OF AVIATSIONNYI
TEKHI,4O.O(ICHESKII INSTITUTr MOSCOW. TRUDY (USSR)
V51 1oUP 1961.

DESCRIPTORS: (OAIRCRAFT. *NETALLOGHAPHY),
(0FAfIUUL(MECHANICS)9 ALUMINUM ALLOYS),
ROLS, HEhT-RLSISTANT MATERIALS, HELICOPTERS,
ROTOR 6LADES(ROTARY 4INGS), NOTATION.
STRUCTURAL PROPERTIES, STEEL, CAPTIVE TESTS,
METALS* USSR (U)

CONTENTS: MLCHANICAL PROPERTIES OF ALUMINUM
ALLOYS U16 AND V95 IN CONNECTION aITH THE
TECHNOLOGY OF MANUFAC7VRING SEMI-FINISHED PRODUCTS
FROM THLM; FATIGUE PROPERTIES OF ALUMINUM ALLOY
USED FOR HELICOPTER Bt.DES; INFLUENCE OF
CONCENTRATION OF STRESsG, C'N FATIGUE OF ALUMINUM
ALLOY VY5; EFFECT OF CoNCZNFRATION OF STRESSES
ON STATIC CRACK STRENGTH OF AlUMINUMi ALLOY V951

NLTHOD OF DETERMINING STRESS-RUPTURE STRENGTH OF
SLIGHTLY EMBRITTLED MATERIALS; INVESTIGATION oF
MECHANICAL PROPERTIES OF ALUMINUM ALLOYS DURING
COMPRESS1ON. (U)
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AD-65U 417 2U/11 1/3 11/6

BOE0NG SCIENTIFIC RESEARCH LABS SEATTLE WASH SOLID STATE
PmY:ICS LAB

FATIGUE CRACK PROPAUATION UNDER PROGRAMMED AND RANDOM

LOAUS, (U)

JUL 66 8bP MCNILLANJ, CONEY I
PELL.OUXREGIS M, No

REPT. NO* Dl-82-U5S53

UNCLASSIFIED REPORT

DESCRIPTORS: (*CRACK PROPAGATION,
*FATIGUE(MECHANI(S))g (#AIRFRAMES,
FATI(3UE(MECHANICS)), (*ALUMINUM ALLOYS,
FATIGUL(MECHANICSI), LOADING(MECHANICS),
FRACTOGRAPHY1 STRESSES, LOAD DISTRIBUTJON (U)

THE IINFLUENCE OF MAAIMUM STRESS, STRESS RANGE, AND

SEQUENCE OF LOAD APPLICATION ON THE RATE AND
MECHANISM OF FATIGUE CRACK PROPAGATION IN 202q-T3
ALUMINUM ALLOY nAS STUDIED BY MEANS OF ELECTRON
FRACTOGHAPHY. THE MACROSCOPIC GROWTH RATES WERE
DETERMIN•ED ON CLNTER-NOTCHED CRACK GROOTH PANELS AND
THE FRACTURE SURFACES WERE EXAMINED BY ELECTRON

F'RA%.TUGNAPHY# AN EMPIRICAL EQUATION RELATING
RELATIVE MICROSCOPIC GROWTH RATES AT A GIVEN CRACK
LENýTm TO MAXIMUM LUAUS AND LOAD AMPLITUDES WAS
OoTAINEU* IT WAS ALSO FOUND THAT THE ADVANCE OF A
FATIGUE CRACK FRONT TAKES PLACE ONLY DURING THE
LOADING PART OF A CYCLE AND THAT IN THE PSEUDORANDOM
LOAD CASE THE SEQUE14CL OF LUAU APPLICATION CAN
MARKEDLY INFLUENCE CRACK GRU4TH RATE UN ANY ONE
CYCLE* (AUTHOR) (U)
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UNCLASSIFIEU

:)DC KEPUNT BIBLIOGHAPHY SEARCH CONTROL NO* /ZCMLI

A0-653 284 1I/o 1/3
ILLINU15 UNIV UNBANA UEPT OF THEORETICAL AND &PPLIEU
MECHANICS

MONUTONIC AND CUMPLETELY REVERSED CYCLIC STRESS-
STRAIN ANO FATIGUE bEHAVIOR OF REPRESENTATIVE
AIRCRAFT METALS# (U)

DLSCHIPFIVE NOTE" FINAL REPT., I FEB 65-1 FEB ,6l

JUN 66 38P LNDOtT. ;MORROcJODEAN I
CONTRACT: Nlb6-4bOd3
MONITUR: NAEC-ASL 1105

UNCLASSIFIED REPORT

DESCRIPTORS: (OALUMINUN ALLOYSo MECHANICAL
PROPERTIES), (*SIEEL, MECHANICAL PROPERTIES).
(*TITANJIUM ALLOYSt MECHANICAL PROPERTIES),
AIRCNmFTo METALS* STRESsLSt
bTRAIN(MLCHANICS), FATIGUE(MECHANICS)t
PLASTICIrY, ELASTICITY, TENSILE PROPLRTIES (U)

IDENTIFIERS: ALUMINUM ALLOY 7075, ALU$4NUM ALLOY
202', $TLEL 4340, TITANIUM ALLOY SAL IMU

Iv (U)

MONUTONIC AND CYCLIC STRESS-STRAIN ANU FATIGUE
BEHAVIOR IN THE LIFE RANGE OF APPROAIMATELY lo TO
U100U0 CYCLES ARE EXPERIMENTALLY DETERMINED FOR

2u2q-Tq AND 707b-T6 ALUMINUM ALLOYS# SAE 434O

STEEL (wUENCHED AND TEMPERED AT IOUF), AND
TITANIUM ALLOY 6-1.!* THE PURPOSE OF THE
INVLSTIjtATIUN 15 TO ESTABLISH THE NECESSARY MATERIALS
INFORMATIUN AND 6AS. LINE FATIGUE DATA FOR CUMULATIVE

DAMAGE zTUDIES, PLOTS OF THE FATIGUE LIFE AS
FUNCTION OF ELAbTICt PLASTIC AND TOTAL STRAIN AT HALF
THE FATIGUE LIFE ARE PRtSENTEU FOR THE FOUR METALS.
THE USUAL LOG-LUG LINEAR RELATIONSHIPb BETWEEN

FATIGUE LIFE ANu THE ELASTIC AND PLASTIC COMPONENTS
OF STRAIN DO NOT SATISFACTORILY FIT THE FATIGUE
RESULTS, ESPECIALLY FOR THE TOO ALUMINUM ALLOYS#
THUS, IT oILL Be NECESSARY TO UbE TilE ACTUAL
FATIGUE PLOTS RATHER THAN SIMPLE POaVER FUNCTIONS AS
THE BASE LINE FATIGUE DATA FOR CUMULA'TIVE DAMAGE
STUDIES. (AUTHOR) (U)
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UNCLASSIFIED

UiDC REPORT BIBLIUGNAPHY SEARCH CONTROL NUe /LCMLI

AU-659 3OZ l1/a

ILL5NOI: UNIV URBANA UEPT OF THEORETICAL AND APPLIED• MECHANICS

"CUMULATIVE FATIuUE UAMAGE UNDER CYCLIC STRAINCONTROL. 
(U)

DESCRIPTIVE NOTE: FINAL REPT* I FEb 66-30 APR 67t
JUN 67 35P TOPPERIT. H, ;SANDORBo

I* ;MDRROWsiO DEAN
CONTRACT: Nl16-46083
PROJ: PsAo 1-23-3R
"MONITOR: NAEC-ASL 1115

UNCLASSIFIED REPORT

DESCRIPTORS: (oMETALho *FATIGUE(MECHANICS))o
(*ALUMINUM ALLOYbs MECHANICAL PROPERTILS),
(.STEEL, MECHANICAL PRUpLRTILS), (#TITANIUM
ALLOYS, MECHANICAL PROPERTIES), AIRCRAFT,Ifr STRESSES, 5TRAIN(MECHANICS)i PLASTICITY,
ELASTICITY, TENSILE PROPERTIES (U)

CYCLIC uEFOHMATIOhi RESISTANCE AND FATIGUE DAMAGE
ACCUMULATION ARL INVESTIGATED USING MULTIPLE LEVEL
STRAIN CONTROL. DATA ARE REPORTED FOR 2U24-T4
AND 7U7(4T6 ALUMINUM ALLOYS, AIRCRAFT QUALITY SAE
43qU STEEL, AND TITANIUM 811. EFFECTS CF CYCLIC
STRAIN LEVELo SLQUENCE OF STRAINING, 14UMBER OF
BLOCKS, AND MEAN STRESS ARE INVESTIGATED, FOR
COM6INATIONS OF 4ELATIVELY LARGE CYCLIC STRAIN RANGES
THENE Ii NO MEAN STRESS PRESENT AND DAI-f;, SUMMATIONS
BASED ON COMPLETELY REVLRSD STRAIN VS LIFE PLOTS ARE
CLOSE TU ONE. TjNSILE ON COMPRESSIVE MEAN STRESSES
MAY BE INDUCED ,iHEN THE CYCLIC STRAIN SEQUENCE IS
FROII A 11I1(H TO A LO., LEVEL. DAMAGE SUMMATIONS
BASLD ON COMPLETELY REVERSED STRAIN V$ LIFE DATA ARE
RIREDUCED IF THE MEAN STRESS IS TENSILE AND ARE
GENERALLY INCREASED IF THE MEAN STRESS IS
CONPRESSIVE. (AUTHOR) (U)
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UDC REPORT BIBLIUGkAPHY 5EARCH CONTROL NO. /ZCMLl

AU-669 779 2Ul/i 13/13
ADVISORY GROUp FOR AEROSPACE RESEARCH AND DEVELOPMENT
PARIS (FRANCE)

RESIDUAL STRENGIH IN THE PRESENCE OF FATIGUE CRACKS,

IU)

67 1OOP KUHNtPAUL
REPT, NOO AGARO ADVISORY-11

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTL; NATO FURNISHED. PReSENTEU AT THE
STRUCTURES AND MATERIALS PANEL OF AGARuo SECTIONS
1-4, TURIN (ITALY)i 17 APR 67, AND SECI'IONS 5-7,
UTTAiA (CANAOA), 25 SEP 67o

DESCRIPTONS: (*STRUCTURAL PARTS,
FATIGUE(MECHANICS))o STRUCTURESI CHACKS,
FAILURE(MECHANICb), MATHEMATICAL ANALYSIS,
SENSITIvITY, THICKNESS, ALUMINUM ALLOYS, CERAMIC
MATERIALS, TITANIUM ALLOYS, COMPOSITE MATERIALS,
SHEEIS9 MODELS(SIMuLATIONS)o STRESSES, HEAT-
RESISTANT METALS + ALLOYS, STEEL, FLEXURAL
STRENGTH, AIRFRAME$ (U)

THE RESULTS ARE PRESENTED OF AN AGARD PROjEcT -
ITO REVIEW THE EXISTING STATE OF KNO*LEDGE OITH
RESPECT TO THE RESIDUAL STRENGTH OF MATER!AL
SPECIMENS CONTAINING FATIGUE CRACK FAILURE INITIATION
OF KNOON PROPORTIONS; AND TO ASCERTAIN THE PRESENT
KNOIVLED6E EAISTING 4ITH RESPECT TO THL RESIDUAL

STRENGT'H OF TYPICAL STRUCTURES USIN4 VARIOUS TYPES OF
MATERIALS.' THE REPORT CONCENTRATES ON THE
CRITICAL ANALYSIS OF METHODS OF CALCULATION USEFUL IN
PRACTICE, RATHEK THAN THE PRESENTATION OF A
COMPREHENSIVE SUMMANY, (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIUGHAPHY SEARCH CONTROL NO. /ZCMLI

AU-674 253 20/11 11/6
FORLIGN TECHNOLUGY DIV v#RIGHT-PATTEKSON AFB OIO

TUUQH ENEMIES AGAINST THE STRENGTH OF AIRCRAFTo
FATIGUE AND CREEP OF METALS, (U)

AUG 67 9P TSOoJEN

REPT. NO. FTD-HT-67-i89

UNCLASSIFIEO NEPORT

SUPPLEMENTARY NOTL: EDITLD TRANS* OF HANG KOUNG CHIH

5HIH (CHINESE PEOPLE'S REPUBLIC) V2 NIlU P1'4-15

1965.

DESCRIPTORS: (.McTALSO mLCHANICAL PRUPLRTIES)s
(OAIRFRAMESt FAILURE(MECHANICS))o
FATIGUE(MECHANICS), .REEPo METALLOGRAPHY9
CRYSTALLOGRAPHY, CHINA (U)

IDENTIFIERS: TRANSLATIONS (U)

THE AUTHOR DISCUSSES METAL FATIGUE ANU PLASTIc
DEFURMATIUN AND THE EFFECT THeY HAVE UN AIRCRAFT
PARIS* THE CAUSLS OF METAL FATIGUE AND PLASTIC
DEFORMArIONo THE AIRCRAFT PARTS THEY AFFECT, AND

PREVENTIVE MEASURES ARE CONSIDEREu IN THE ARTICLE.

(AUTHOR) (U)
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UN~CLASSIFIED

uDC HEPORT U16LIUGHAPHY SEARLH CoNTROL NO. /LCMLI

A.J-a7' d8U 11/6 20/11 1/3
COLUMBIA uNIV NEW YORK UEFT OF CIVIL. ENIýiINEERIN4 AND
EiqG I NL.EH I 14G NECIIAN I CS

INqvESTIGATIUN OF riIVHi STRI;.NI.TH 5TEELS U14DER HISTORY

PRO14R~AM FATIGUE, FART I* (U)

DLSCRIPTIVE NOTE: TECHNICAL KEPT*,
FEb 66 I2Vp bRANiuENJo ;i(ONAYMe I

RLPT. NO. TR-5i6

CONTRACT: NONR-266(91)
PROJ; NR..o64-4.70

UivjCLASSIFIED kEPOiRT

DLSCRIPTORS: (osrEc.L, FATIc3UE(mECHANICS))e
AIi(FRAMES, CHiROMIUM ALLOYS, NICKt.L AiLLOYS,

M0LYdUENUM ALLOYbe CARI3OrN ALLOYS, MARTENSITEt
* I'II1cRO5TgRUCTUREs CRACKS, 14iqO-j.UEsTRUCTIVE TESTING,

MICROSCOPY, JET FI~iHTERS (U)
IuENTIFIEs: HIGH STRENGTH STEELbt VL.NOM (U)

As TdH. FIRST HIUH STRENý3TH STEEL IN A LONG RANGE
RESt.ARCm. PROG~RAM ON THE FATIGUE PERFORMANCE OF SUCH

STEEL$ tN AIR~CRAFT STRucTURL.S A U~lb% C, 1*125
-I ~CR, 3969% NI ANI) Ui.7 11O STEEL OF TEMPERED

I ~MASSIVE MARTENSITL. STRUcT4JRLr (SIGMA SUB3 U - 120-
125 K'P/sQ Mm) "~AS livVEST16ATED IN A SIX BAR FATIGUE
TEST 13Ei) uNiiER A HI.zTORY PROGRAm LOADING USING

BOJTH NOTCmEU ANO UNNOTCHEC) FATI~aUE SPECIMENS, THE
I APPLILD FATIGUE PROtiRAM SIMULATLS THE SERVICE HISTORY

I Q~~0 THE. VFNO~r Mi(HTEt( PLANE UNDEii THE OPERATIONAL
ANO) GUST LOYiJITIONS OF SWITZERLAND*(ATHR (U)
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U.,CLAbSIFIED

jDC REpOmT 3IsLIOG8APHY SEARCH CoNTROL No* /ZCMLI

AU-676 b90 11/6 20/11 1/3
NATIO14AL AERONAuTICAL ESTA6LISHMENT OTTAWA (ONTARIO)

STHUCTURE: ANU MATERIALS zECTION

FATIGUE TESTS Ow NOTCHEO sPECIMENTS OF 2024-T351

ALUMINUM ALLOY UNDER A LO* ALTITUDE AIRCRAFT LOAD
SPECTRUM, (U)

M MAY 6d 24P UU14SoYJo A*
MONITOR; NRCoNAE 1U329,LR-SO'

UwCt.ASSIFIEU REPORT

DESCRIPTORS: (eALUMINUM ALLOYS,I FATIGUECMECHANICS))o ) (AIRFRAMES9
LOADINý3(MECHANICS))o LOAL UISTRIbUTION .

STNESSES, LIFE EAPECTANCY, LOW ALTITUDE, TENSILE
SPROPERTIES (U)

IuENTIFIERS: ALUMINUM ALLOY 2z02 (U)

EXPERIMENTS ARE OeSCJ1BED Ifq WHICH NOTCHED
SPECIMENS OF 202q4T351 ALUMINUM ALLOY WERE
SU8JECTED TO A FATIGUE LOAD DISTRIBUTION TYPICAL OF

I THAT ENCOuNTEREO bY AN AIRCkAFT OPERATING

Cu:JTINUuUSLY AT LOW ALTITUDE, WHILE THE

EXPERIMLNTS LACI% STATISTICA. vA6IDITY, THEY SERVE TO

t DJ�IQMUSTRATE THE EFFECTS OF DESILN STRESS LEVEL ON
LiFe AND SUaGEST THAT THE LIVES OF GENERAL-PURPOSE
AIRCRAFT CURRENTLY USED I,4 THESE ROLES MAY BE AS LOW
A! 20UO TO 3UO0 HOURS. (AUTHOR) (U)
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U14CLASSIFIED

uUC HEPONT 6IB61OGRAPHY SEARCH CONTROL NU. /ZCMLI

AU-6d3 9'7 11/0 .OIIl
FUREIGN TECHNOLOGY uIV .jRIGhT-PATTElSON AFB OHIO

METAL FATIGUE IN AN AIRCRAFT STRUCTURE, (U)

NOV 6b 87P SHEVLLKOtPo So I
RLPT. NO* FTo-HT-23"491-68

UNCLASSIFIEU KEPORT

SUPPLeMENTANY NoT%: LOITED TRANS* OF MONO* USTALOST
METALLUV V KONSTRUKTSIYAKH SAMOLOTOV9 MOSCOW, 1967
p I- Ii 1 0

DLSCRIPTORS: (*AIRFRAMESs STHUcTuRAL PROPERTIES)o
($METALS. FATIGUe(MECHANICS))o MAINTENANCE,
LIFE EAPECTANCYo FAILURE(MECrANI(S)o
LOAOIN(2(mECHANICS), STRESS CURROSION, NON-
UESTRULTIVe TESTIN•o JSSR (U)

IUENTIFIERS: TRANSLATIONS (U)

TmIS cOOK, INTE14DED FOR PROFESSIONAL READERS,

IqTROUUcES THE PROBLEM OF METAL FATIGUE IN AIRCRAFT
STRUCTURES; DESCRIBLS SOME PHYSICAL BASES FOR FATIGUE
PROCESSES WHICH TAKL PLACE IN AIRPLANE STRUCTURES;
AND MAKES RECOMrENDATIONS HOW TO AVOID FORMATION OF
MeTAL FATIGUE 4HILE THE AIRPLANE IS IN SERVICE.
MODLRN METHODS OF DETECTION OF FATIGUE CRACKS ARE

DLSC816EDo RESEhRCH MATERIALS. dOTH SOVIET AND
FOREIGN. 4ERE USED IN THIS STUDY* (AUTHOR) (U)
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UN CLASSIFIED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZCMLI

AU-687 4v89 I/0 2O/11
ARA INC WEST COVINA CALIF

RESEARCH ON ENERGY ABSORBINt3 sTRUCTURES, PART
VIIe (U)

OQSCRIPTIVE NOTE: ANNUAL REPT. 1 FEB 68-1 FEB 69t
MAN 69 SOP HAZELSKYBERNARD ;LINtT.

H, ;LIN.SHENG-RONG ;YUOCHI-KUNG
RLPTo NO. ARA-101

CUNTRACT: F'4620-68-C-OOI1
PROJ: AF-978Z
TASK: 9782UI
MUNITOR; AFOSR 69-U64STR

UNCLASSIFIEU REPORT

SUPPLEMENTARY 140TE • EE ALSO PART 6, AD-669 836.

DESCRIPTORS: (*STRUCTURAL PARTS. METAL PLATES)*
(*METAL PLATES, STRUCTURAL PRoPERTIES), ALUMINUM

ALLOYS, BERYLLIUM ALLOYS, COPPER ALLOYS, STAINLESS
bTLELo LOAOINGlMECMANICSJ, HYDROSTATIC TESTS,
FATI'UE(MECHANICS)t TEST METHODS, MATHEMATICAL
ANALYSIS. PRESSURE VLSSELS, LANDING (aEAR, LIFE
LXPEECrANCY. TORSIO, STRESSES, BODIES OF
REvULUTION, PREDIC'!QNS, TrEORYt PLASTICITY,
LLASTICITY (U)

IwENTIFIERS: ALUMINUM ALLOY ZO2'4 STEEL 397,

LOPPER ALLOY 2BEs BERYLLIUh COPPER* AXIAL
LOADtNI v AXIAL STRESbi AAIAL STRAIN (U)

SPECIMENS OF ALUMINUM ALLJYbs STAINLESS STEEL AND

BLRYLLIUM COPPER UNUER STATIC COMPRESSIVE STRESSES
WERý TESTED IN LOv LYCLE FATIGUE IN TORSION* THE

DATA UBTAINEL IDOICATES THAT COMPRESSIVE STRESS

INCREASES THE LJW CICLE FATIGUE LIFE OF ALL THESE

SPECIMENS. THIS EfFECT IS SIMILAR TO THE EFFECT OF

HYDROSTATIC PRESSURE 4HICH IMPROVES THE FATIGUE
BEHAVIOw OF METALS UNDER TORSIOi4 AS REPORTED BY

PREVIOUS INVESTIGATURSo CYCLIC TORSION TESTS WITH
NO AXIAL STRESS WLER ALSO CONDUCTED ON THESE METALS#
THE RESULTS OF THE3E CYCLIC TORSION TESTS WITHOUT
AAIAL STRESS ARt. APPROXIMATOD BY THL EMPIRICAL LOW
CYCLE FATIGuE RrLATION FROPuSED BY COFFIN AND
MAN'SON, (AUTHOR) (U)
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UNCLASSIFIED

UDC REPORT 018!OG'GAPHY SEARCH CONTROL NO. /LCMLI

AD-686 233 11/6 20/11 1/3
NEA MtXICO UNIV ALBUQUERQUE BUREAU OF ENGINEERING
RESLARCH

A COITERIUN FOR DYNAMIC LUW-CYCLE SHEAR
FRACTURE, IU)

DLSCHIPTIVE NOTE: TECHNICAL NEPTo.
MAR 69 josP JUFREDERICK Do 1YAOoJAMES

To Po ;LlUsTEH To

RLPT. NO. ME-39

CONTRACT: AF-AFOSR-568-67
PkOJ: AF-9782
TASK: Y782UI

MUNITUk; AFOSR 69-u999TR

UNCLASSIFIEU REPORT

DLScNIPTORs: (.AIRFRAMES, STRUCTURAI. PROPERTIvS),

(OA!.UMINUM ALLOYS, FRACTURE(MECHANICS)), GUST

LOADS, AERUDYNAMIC LUADING, LIFE EXPECTANCY,
UEFORMATION, PLASTICITY, CALIBRATION, STRESSES,
!gTRAIN(MECHANICS)s SHEAR STRESSES,
FATI4UE(MECHANICS)o TENSILE PRoPtRTIES,

MEASUREMENT (U)

IOEiiTIFIERS: ALU14INUM ALLOY 6061, CYCLIC FATIGUE,
COMPUTER ANALYSI. (U)

THE PRESENT INVESTIbATIUN ESTABLISHES A CUMULATIVE-

DAMAGE CRITERION FOR SPLCIMENS SUBJECTED TO REVERSED

CYCLIC DYNAMIC bHEAR LOADS* SPECIMENS OF 6061-T6

ALUMINUM ALLOY viERE TESTED UNDER REVERSED SHEAR
LOADINGs FROM 1 TO 22 APPLICATIONS PRIOR TO FRACTURE*

THE AMOUNT OF SHEAR DEFURHiATION WAS MEASURED AT THE
CL~qTER PART OF THL LRITICAL SECTION. THE DATA WAS

A14ALYLEo vITH THE AID OF A uiGITAL COMPUTER.

(AUTHOR) (U)
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U i'ICL Al S SI F I ED

ui)( R(EPORT BIBLIOGNAPHY SEARCH CONTROL NO, /ZCt4LI

Au-688 971 lI/s 11 11/2
BUE1Nc4 Co PHILADELPHIA PA Vk.RTOL. DIV

STATIC ANU FATI1iUe TEST PROPERTIES FOR WOVEN ANI)
NON4VOVEt4 S-v~LASS FItaERSs (U)

DESC.RIPTIVE NuTE: FIN~AL REPT.,B PNKNY
APR 69 182P CUTLER ,MART INBeINCEY

HuBERT L-o
RLPT. NO. U8-U926
CUNTRACT: DA-'i4-177-AMC-'$'$(T)

'1 ~PhOJ: DA.1-P-~6z22U'-A-170
TASK: I-F..22O'i-A-17UU3

MU.NITUR: USAAVLAoS TR-mb9-9

UNCLASSIFIED REPORT

DLSCRIPTORS: (*GLASS TEXTILES, MECHANICAL

PRuPERTIES), FATIGuEtMECriANICS)i STATICS,

DYNAMICS. FLEXURAL STRENGTH., LIFL EXPECTANCY,
lEi4SILL PROPERTIES, COMPR~ESSIVE PROPLRTIES,
STkESSES. LPOXY PLASTICS, MANUFACTURING METHODS,
LAMINATES, SANU41ICH CONSTRUCTION, ADHESIVES,
.JOINTS, TEt1PLRATURE, ENVIRONMENTAL TESTS,
]OkSIONs STATISTICAL PHoCESSLc;, DESIGNg
HELICOPTER RUTOR:) CUMPOSITE MATt.RIALSs aEATHERs
HUMIUITY (U)

IuEIqT1FIE~s: $5-4LASS, PHEPReG MATERIALS,
bCUTCHPLY, AuUTCLAVING, HEATHERINGI S-N
UIAGRAMS, TORSION TUoES (U).

THE STATIC AND UYNAMIC FRUPLRTIeS OF ALUMINO-
SILICATE S-(31LASý FRLPREka MATERIALS *ERE
INvLsTh5sATE0@ UTILILI14G A SLRIE:) OF PROCESS
FABRICATION PARA,1LTeHs, SOLID LAMINATES, SANDWICH
BLAMS. TUdULAR SPECIMENS vvERE FABRICATED BY FLUID
PRLSSURE (AVTOCLAVE TECHNIQUES, THE ULTIMATE
STRE.N(,THS AND FATIGUE ENDURANCE LIMITS OF THE
SPECIMENjS WERE uETEHmINED OVER AN4 AMBIE14T TEMPERATURE
RA~JuE OF mIiqUS 65F TO 16OF9 THE EFFECTS OF
ACTUAL itEATHERs ARTIFICIAL 6EATMERING AND CONDENSING
HUMIDITY UN STRUCTURAL PRoPtRTILS WERE ALSO
OLTERMINEU. A M4ANS OF REUULING ROOM TEMPERATURE
FArIGQE DATA ON A STATISTICAL BASIS WAS DEVELOPED To
ACCOUNT FOR THE PROCESSING AND ENVIRONMENTAL
PARAMETPI?5. DESIGi4 PROPERTIES FO)R THE MATERIALS IN
HLLICUPTER RJTOIR APPLICAT10imS ARE PKESENTED IN THE
FORM OF S-N CURVES. (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY 5EARcH CONTROL NOs /ZCMLI

AO-689 746  11/0 11/3
AEROSPACE CORP EL SE3UNUO CALIF LAB OPERATIONS

ALLOY COMPATIBILITY qITH SEVERAL CLEANING"

A(3ENTS9 (U)

DLSCRIPTIVE NOTE: HEPT* FOR I SEP 68-31 JAN 69,
MAY 69 26P OULLsDENNIS Le |RAYMOND,

LUUIS ;USELL@RAYMONO J, I
REPT. NO. TR-O2OUtOObO-1U)-9

CONTRACT: FO7O1-6 8 -C-O2OO
MONITOR; SAMSO TR-69-178

UNCLASSIFIEO REPORT

DLSCRIPTORS; (.AIRFRAMES, FIwISHES FINISHING),
(otiETALS, sTREsS CORIOSIN3, CLEANINCI, STEEL.
bTAINLESS sTEELs ALUMINUM ALLOYS9 TITANIUM ALLOYS,
CORROSION, FRACTORE(MECHANICS)i CRACK
PROPAGATIONt HALOGENATED HYDNOCARBONSP KETONES (U)

IUENTIFIERS: STAINLESS STEEL 347v STEEL AM 350,
TITA141UM ALLOY 6AL 4V, ALUMINUM ALLOY 70751

METHYL ETHYL KETUNLs ETHYLENE/TRICHLORO (U)

THIS INvESTIGATION ,#AS CO;qOUCTEO TO SCREEN THE

COMPATIBILITY OF FOJR COMMON AEROSPACE STRUCTURAL
MATLRIAI S AITH THREE COMMON CLEANING AGENT

ENVIRONMENTS IN ORDER TO IDLNTIFY THE PROBLEM SOURCES
AND SUGGE5T rIETHOUS TO AVOID THESE PROBLEMS*
(AUTHOR) (U)
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U14CLASSIFIED

UUC REPORT BIBLIOGRAPHY SEARCH CONTROL NO# /ZCMLI
AU-69U ZiS 13/13 20/11 1/3

STANFORD UNIV CALIF DEPT OF AERONAUTICS AND
ASTRONAUTICS

MAXIMUM LUAO PREDICTION FOR SANOWICH PLATES# (U)

DLSCRIPTIVE NOTE: TECHNICAL REpT.,
APR 69 52P MAYERS.Jo .CHUoYUAN-SHAN I

RLPT NO., SUOAAR-366
CUNTRACT; oAAJ02-6d-CoOO3S
PROj; UA.1-.I-62O4-A-17iU
TASK: I-F-16220-A-17002
tPUNITOR; USAAVLAdS TR-o9-3

UNCLASSIFIEU REPORT

DESCRIPTORS; (*AIRFRAMES, STRUCTuRAL PARTS),
195ANDhICH CONSTRUCTION, BUCKLINga(MECHANICS)I,
ALUMINUM ALLOYS, COMPOSITE MATERIALS, SANDWICHPAjq:LSs MATHEMATICAL ANALYSIS, ELASTICITY,
STkESSES, sTRAIN(MECHANICS),
LOADINb(MECHANICS)o PREDICTIUNS,PLASTICITY 

(U)IUENTIFIERs: ALUMINUM ALL.OY 2024 (U)

Atv INVESTIGATIOi OF THE POSTBUCKLING BEHAVIOR OFSANVAICH PLATES COMPPESSEu BEYOND THE GENERALINSTABILITY LOAU INTO THE PLASTIC RANGE HAS BEEN
UNDERTAKEN@ THE PURPOSE OF THE PRESLNT
INvESTIGATITU lb TO ASSESS THE EFFECTS OF TRANSVERSE
ShEAR DFFURMATIONS vN TriE MAXIMUM STRENGTH OFSANU4ICH PLATES WHEN THE PRIMARY MOUE OF INITIALBUCKLING IS THAF OF GENERAL. INSTABILITY,
(AUTHOR) 

(U)
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UNCLAbSIF|ED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZCMLl

AU-692 428 11/6 20/12 1/3

COLUMBIA uNIV NEW YORK DEPT OF CIVIl. EN(a1NEERIN6 AND
EiNGINEERING MECHANICS

SldUY OF A HETEROGENEOUS 18 NI (300)
MARAGING STEEL. (U)

D.SCRIPTIVE NUTE: TECHNICAL REPT.t
MAY 69 77P RONAYMARIA

RLPT, NO. TR-614
CONTRACT: NONR-266(91)
P8Oj: NR-06'-q70

UNCLASSIFIED REPORT

DLSCRIPTORS: (CAIRFRAMESs MANAGING STEELS),
(*MARAGING STEELS, FATIGUE(MECHANICS))s NICKEL
ALLUYS, MICROSTRUCTURE, COdALY ALLOYS, MOLYBDENUM
ALLOYS, 9ARTENSiTE, TRANSFURMATIONS (U)

IUENrIFIEwS: STEEL 18NI (U)

THF S*IsS FEDERAL AIRCRAFT ESTAoLISHMENT
ANU THE FATIGUE INSTITUTE OF COLUMBIA
UNIVERSITY ARE COUPERATINt IN A LONG-RANGE RESEARCH
PROGRAM Ov THE FATIGUE PERFORMANCE OF HIGH STRENGTH
STEEL.- IN AIRCRAFT STRUCTURES. THE ALLOYED STEELS
INVOLVEu IN THE PRO•jRAM FALL INTO THREE GROUPS
ACCORUING To CARBON CONTENT, IoEo STEELS WITH MEDIUM
(0.3-U4Z,)s RELATIVE LO" (091-0#2%) AND VERY
LOEV (MAX* 0#03%) CARBON CUNTENT, THE LAST GROUP
CONSISTING OF MARAGING STEELS, THE GREATEST
EAPECTATION AND INTEREST iAS FOCUSED ON THE 18 NI
300 GRADE MARAGING STEEL bECAUSE OF ITS TOUGHNESS AND
WELOAbILITY COUPLED WITH THE HIGHEST YIELD STRENGTH.
(AUTHOR) (U)
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UNCCL AbSIFIED

uOu REPORgT 666IOGRAPHY bEARCH CONTROL NO. /LCMLI

AU-69J d~l l1/0 13/8 2U/12

FOREIuN TECrINOLUGY DIV ,RIGHT-FATTERSON AF8 OHIO

EFFECT OF PROLONGED HEATING ON THE MECHANICAL

PRkOPERTIES OF SINTERED AI.UMINUM POWDER, (U)

MAY 69 I4P STLPANOVAMo G, ;RADLTSKAYA,

Et Me ;STRUNlNid Me ;DROZDOVSKIIBe A.

GALKINoA. E.

RLPT, NO, FTOHT-23"i3qq.t68

UNCLASSIFIED REPORT

SUPP'LEMENTARY NOTE: LDITED TRANS, OF ALUMINIEVYE
bPLAVY (USSR) N5 P208-217 1968,

DLSCRIPTORS: (*STRUCTURAL PARTSt POWDER

METALLURGY), (.PO40ER ALLOYS, oALUMIhiUM ALLOYS),
(.HEAT TREATmENT, eFFECTIVENLSS)i MECHANICAL

PROPLRTIES, ALUMINA, PANEL.S(STRUCTURAL),
AIxPLANE PANELS, RODS, ALUMINUM COATINGS,
LLUNbATION, CREEP@ IMPACT TESTS$
PRACIURE(MECHANICS)t THERMAL EXPANSION,
USSR (U)

IUENTIFIEas: *SINTERED ALUMINUM POWDERS,

TRANSLATIONS (U)

MLCHANICAL PROPERTIES OF SINTERED ALUMINUM POWDER

SAP-i SkEETS PROOUCr.D BY ROLLED LAMINqATION AND OF

SAP-l AND SAP-3 RODS THAT ARE PRESSLD ARE STUDIID

IN CONNi. CTIUN ,1ITH THE EFFELT OF PROLONGED HEATING;

HEAIING AT 250 )EGR.ES C FOiN 1Ou AND 5000 HOURS

RLSULTS IN 1O INFLUENCE Otv PROPERTIES IN SHORT-TERM

ELONqGATrlON, SENSITIVITY TO CRACKING IN IMPACT

BENDING IS SLIGHTLY REDVCED. HEATINu OF SAP-I

SHEETj TO A TEMPERATURE AbOVE 4bO DEGREES DECREASES

ULTIMATE STRENGTH AT 20 DEGREES AND INCREASES
RELATIVE ELUNGATION, AT 250-SUO DEGREES THE

SrREWNITH CHARACTERIý)TICS UNDERGO NO CHANGE.

""PROLONGFD HEATING (I'O-'OuO HOURS) AT 250-SUO
DEGREES C HAS Nu EFFECT ON ANY LJRADES OF PRESSED

SAP SEMIFINISHEO PRODUCTS. (U)
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UNCLASS IF I ED

ODC REPORT SIBLIOGRAPHY SEARCH CONTROL NO. /ZCMLI

AU-69i 795 11/6 20112
BUEIN,'G CO RENTON 4vASH COMMERCIAL AIRPLANE GROUP

STAINLESS STEEL! CAN BE STRUNG AND TOUGHt IU)

$' AUQ 69 12P .YEBSTERtUONALD
RLP T NO. u6-24379
CUNTRACTt NOUO1'-66-L-O36eS ARPA ORDER-678

UNCLASSIFIED REPORT

DLSCRIPTORS: (*SrAINLESS STELL, TOUGHNESS),
STCESS CORROSION, CORROSION RESISTANCE,
FRACTUREIMLCHANICS)o CRACK PROPA(ATIONt HEAT
TREATMENT, MECHA1I1CAL vORKING. CHROMIUM ALLOYS,
,OLYdDENUM ALLOYS, CUBALT ALLOYSs VANADIUM ALLOYs,
AIRFRAMEs (U)

ILENTIFIER4S: HIGH STRENGTH STEELSt STAINLESS STEEL
AFC 77 (U)

TME COMPETITIVE POSITION OF HIGH STRENGTH STAINLESS
STEELS IN THE AEROSPACE INDUSTRY IS REVIEWED IN LIGHT
OF THE sIGNIFICANT IMPROVEMENTS IN MECHANICAL
PROPERTIES THAT HAVE BEEN ACHIEVED IN THE PAST YEAR.

(AUTHOR) (U)

I
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U.4C A5SSIF lED

UOC REpoxT 61BELIOGR~APHY S.EARCH CuNTROL NO. /ZCML.I

AU-697 V56 14/1 11/14 11/9 1/3
AIR FORCE MATERIALS LAS ANIUHTPFATTERSON AFb OHIO

ALR')SVACE-AFML LONFLRE14CE ON NUT OF PLASTIC/
CU'lPUýIIrE STRUCTUR'ESi, OAYTO1 ,4 OtiIO, MARCH It-
21,, 1169. U I

DLSCRIPTIVE NUT,.: TELHNICAL PAPER(S
MAR( 69 q7'4P

PHOJ; AF-7351
TASK: 7361U9

UNCLASSIFIEL) REP08~T

D,.SCRIPTORS: (*AIRFRAMES, bTRUCTLJRAL PARTS),
*R~E1NFORCLD PLA:ýTICý)o *N~ON-uEsTr(UCTIVE. TESTING),

tOCOMPO.SITE. WATERIALSt WON-DL.STRuCTIVE TeSTING),
SYMPOSIA. $TATE-OF-TME-AiRT RE~VIEw,So wUALITY
CON'TR~OL$ X-RAY PH0OUO.RAPriY, ULTRASONIC R~ADIATION*

OPTICAL P'RUPLRTI~st THERMAL PROPýRTIESs ELECTRON
MICRO~SCOPY, SCHL.IEREN PHOTUGtRAPHY9 MICR04AVE:So
UATA PROcESSING SYSTEMS, LAMINATeS, HIONEYCOMB
COIREbs SANUWICH CONSTRUCTIUN. BONDINcis
WEFE(CTS(MATENIAL-S, SYSTEMS ENGINEERING, B3LADE
AICFOILS. FUEL NU.ZZLLS (U)
luENTIFIERs: F18t.R COMP'OSITES, HULOGRAPHY,
(.OmP'JTLH GRAPHIICS, EVALUATIOiq. F-111 AIRCRAFT,I F-tý AlfCRAF.T, T-36 AIRCRAFT (u)
THE DO~CUMý.NT COilTAI-45 A CULL.EcTION UF T4iENTwl PAPERS
PmEbETED BY NONDt.S[RUCTIVE TESTING ENGINEERS AND
SCItNrIsTS AT THiE A4ROSPACE-AFML C014FERENCE ON
NOJNUEtSTRUCTIVE TESTING OF PLASTIC/CQMPoSITE
STRUCTURES HELD 114 MARCH. 1969. TOPICS COVERED

VIN'CLUDED, A STATE UF THE AR~T REVIE.4, ACOUSTIC OPTICAL
IMAM.ING. A-RAY MAPPING OF FLANiS By COMPUJTER GRAPHICbo

ULTt(AýONICS, MICROWAVE ANL) THERMAL TECHNIQUES.

(AUTHOJR) (u)
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UiCL AS S IF I ED

uoDC REPORT t3I8LIUGHAPHY SEARCH CONTROL NUs /ZCMLI

AU-70j1 dOU1/ /01
0D.FLNSE DuCuJMENrAU~v' CENTER ALEXANLIRIA VA

MLCIIAIICAL PROPt.RT45. OF tEeYLLIUM. VOLUME(U

DLSC;IIPTIvE NOTE: REPORT BIBLIOGRAPHY DEC 60-NOV 68.
FED 7u I I P

RLPT4 NO. i.DC-TAS-70-9-1

I.JtC4ASSJFIEO NEPOKT

SUPPLEME.NrAiY i4OTt: SE~E ALSO VULuME do Ai)-d67
90iL'

DLSCRIIPTORS: (*5rLRYLLIUMo MIECHANICAL PROPERTIES)#
I*ulOIOGqRAPHIES, oZiYLLIU11), p0,oDER METALS,
OUCTILITys HARDNESS, DEFU.Rt1ATION, THERM~AL
F'RUPeRTIES, FAILURE(r1ECHANICS)o
FAT IGJE(MECHANIC.') , AIRPLANES, MATERIAL
I'oxmINu, AJRFR~AMLS, FUJE.L TANFR5, STORAGE TANKS,
,ROCKLT CASES, CRYSTAt.LOGRAPHY9 We.LDI1ýG, wIRE (U)

THIE ANI'JoTATcL) 8IBLI4U(RAPi1Y ComPR~ISES CITATIONS OF
UNCLASStFIEu REPORTS DEALINIJ wITH THiE PROPERTIES AND
ME.TALLUR~GY UF B3ERYLLIUM AND ITS APPLICATIONS. THE
I.4FURMATIUN CUVeRS TESTS FO SUCH PR~OPERTIES AS
OJCrIL.ITY, HARDWEý,St DE:FORMATION# HEAT RESISTANCE,
FAILURE. AN~j FATIB.UL*. APPLILATIUNS OF BERYLLIUM IN
AIRFRAMES, 81qAKLS, FUEL TANKS, STORAGE TANKS AND
RuCKET CAsES ARc AL$O DISCUBSED, (AUTHOR) (U)
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i ~UNCLASS IFIlED

u:C REPORT CILIVGkAPHY SEARCH CoNTRUL NOA /ZCMLI

Au-71b 432 11/6 l/lq 11/3 11/1

AIN FORCE MATLRIALS LAB 4HImHT-PAfTERSON AF8 OHIO

SAIR FORCE MATERIALS SYMPOSIUM 970s

TECHNICAL SPECIALIST SESSIONS, rtELD IN
MIAMI BEACH, FLORIDA ON 18-12 MAY 1970.
SUMMAACY AbSTRACTSs (U)

MAY 7U IOIP

UNCLAbSIFIEO REPORT

DLSLRIPTORS: (,MATERIALS, SYMPOSIA), A6STRACTS,
AIRFRAMES, CUMP03I1E MATERIALS, THERMAL
INSULATION, HEAT-RLSISTANT MATERIALS, COATINGS,
LO•ROSIOil, JOINING, NON-LESTNUCTIVE TESTINGo
LUoRICANTS, tAS TUHBINES, ARMORS SEALSo
TEATILES, IATERIAL REMOVAL, MATERIAL FORMING (U)

TME UOCUMLNT CO,4TAINS THE Iuo-WORD ABSTRACTS OF ALL
TmE PAPERS PRESENTEU IN ThE TECHNICAL SPECIALIST
SLSSIONS OF THE AIR FOR%'E MATERIALS
SYMPOSIUM '70 HtLD IN MIA,.II HEACH9 FLORIDA ON

¶ lb-e2 MAY 1970. (AUTHOR) (U)

i

I
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U:NCLASSIFIED

DOC REPORT IBLIOGRAPHY SEARCH CUNTROL NO. /LCILI

AU-72U 396 11/4 1/3
lIT RE.SEAKCM INST CHICAtiO ILL

INVESTIGATION OF THt INFLUEN4CE UF MATERIAL
VARIAdLES ON FATIGUE MECHANISMS IN
COMPOSITES# (U)

OLSCRIPTIvE NOTE: FINAL REPTo I MAY-4O NOV 70,
UEC 7U 71P HAOLP, No 1HOFER,K, Lo

Jr'=

RLPTo NO. IITqI-U6USb-FR
CUNTRACT; NO0J19"7U"L-0378

UNCLASSIFIED REPORT

ULSCRIPTORS: (*CUMPOSITE MATLRIALS,
FATIUE(MECHANICS)), (#AIRFRAIlES, COMPOSITE
MATERIALS), EPOXY PLASTICS, CARBON FIBERS,
4RAPHITE, ULASS TEATILES, LAMINATES, CRACK
PROPAGATION (U)

IUENTIFIERs: *GRAPHITE COMPOSITE5 (U)

THE INVESTIGATION PURSUED THE FOLLOWING AREAS:
(I) DcTERMINATION OP THE bTATIC AND FATIGUE
CHARACTERISTICS OF URAPHITE/EpOAY COMPOSITE OF
CuRRENT INTEREST TO THE NASC (MUDmOk II (HTS)/
NARMCO S2U6 PREPREG), (2) VARIATION OF
TEMPERATUxE. STRESS MODE ANU sTKESS RATIO. (3)
UTILIZATION OF jPrICAL ANU SCANNING ELECTRON
MICROSCOPIC TECMNIQUES IN CUNjUi4CTION *ITH SECTIONING
OF THt SAMPLES rO DETERMWIICE THE FEASIBILITY OF
F)LLUVING THE PROGRýSS OF FATIGUE CRACKING IN' THESE
GNAPHITT COMPOSITES. (') VARIATION OF
FABRICATION PROCESSING (USE OF uLASS SCRIM CLOTH
Ig'TeR4AYEKS)o (AUTHOR) (U)
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/ UNCLASSIFIED

i.O' kEPONT BI•61U'RAPHY 5EARI.H CONTROL NO, /ZCMLI

AU-723 o3j 2U1Il 1/3 11/6
AIR FORCE FLIGHT DYNAMICS LAB W4IGHT-PATTERSON AFB
OmIU

A GENLRAL FATIGUE PREDICTION METHOD BASED
ON NEUBER NOTCH STRESSES ANU STRAINS* (U)

ULSCRIPTIVE NOTE: FINAL REPTo,
FEB 71 3SP POTTERJUHN Me I

RNPrs NO. AFFDL-TR-7u-161

PRoA: AF-1347
TA S K; I347U3

UNCLASSIFIED REPORT

DLSCRIPTORs: (*NUTCH TOU(3HNESS, *ALUMINUM ALLOYS),
I`AIRFRAmESq FATIGUE(MECMArJICS))o

(OFATI(3UE(MECIIANICS)i MATHEMATICALt PRLDICTIoN), STReSSES, STRA114(MECHANICS)o
L OAOIW3(MECHANICz)v ELASTIL:TY, PLASTICITY (U)

'IDENTIFIERS: ALUMINUM ALLOY 20241 ALUMINUM ALLOY
1076t NEUBER EQUATIOIo (u)

A NE•i COM61,NATTUN OF THE NEuBER PARAMETER AiQ

STtESb-STKAIN DATA IS PROPOSFO AND INVESTIGATED FOR A
COMPLETELY bENEr(AL QRAPltIC ANALYSIS OF CYCLE-BY-CYCLE
NOTCH STRLSS LEVEL. THE PROPOSED ANALYSIS I5
APPLIED TO Tv0O COMMON AIRCRAFT STRUCTURAL MATERIALSo
2U24-T4 AiqD 7076-T6@ LIFE TO FAILURE
PREUICTIONS BASED ON TH'L RAPHICALLY DERIVED NOTCH
STRESi LEV.ELS CUMPARE VERY FAVORAdLY "ITH. CONSTANT
STR65b AMPL1TUDE NOTCHED COUPON RESULTS*
(AUTHOR) (U)
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UNCLAbSIFIED

DOC REPONT 8IBLIOGRAPHY SEARLH CQNTRUL NO. /ZCML1

AO-72i 47u 11/6 1/3

NAVAL AIR DEVELOPMENqT CENTEX VAHMINSTEH PA AERO MATERIALS
DEPT

FATIGUE CRACK GROvvTh BEHAVIUR OF FOUR
HIGH STRENGTH STEEL$ IN T•iO HUMID

ENVIRUNMENTS. PART I, (U)

JAN 71 3UP NEUL. Es ;FLETCHER#ARTHUR
R, ;

RLPT, NU, NAUC-MA-7060
PHOj: FSt-sis-zui

UN•CLASSIFIED REPORT

DLSCRIPTORS: (*STEEL, *CRACK PROPAGATION),

(*NAVAL AIRCRAFT, AIRFRAMES), ENVIRONMENTAL
TESTS, HUMIDITYo CRACKSo TLNSILE PROPERTIES,
FATIGUL(MECHANICS), NOTCH TOUGHNESS,
bTRJCTJRAL PARTS (U)

IUENTIFIERS: STELL IbNIo STEEL HP 9-q, STEEL

u64Ct STEEL 434O0 FRACTURE TOUGHNESS (U)

FATIGUE CRACK GROYTM RATES IDA/ON) AS A
FUNCTIOq OF APPLIED STRESS INTENSITY AMPLITUDE

(WELTA K) wERE uErERMINED FOR FoUR HIGH STRENGTH
STEELS (HP 9-4-94S9 18 N& MARAuE 2t0O
D6ACP i:s5 4340) IN AIR AT lo PERCENT AND AT
80 PERCENT RELATIVE 4UMIDITIES (RoHo). ALL
FOUR STEELS DEMONSTRATEL) SENSITIVITY TO HIGH HUMIDITY
WITH CRACK GROWTH RATES I1 dO PERCENT RoH. AIR
BEING ONE ANU ONE-HALF TO Too TIMES AS HIGH AS IN 10

PLRCENT RaHe AIR* OVERALL CNACK GROv'rH RATES OF
THREE STELLS, HP 9-4-o.'J 18% NI MARAGE 250o
AND ObAC, WERE ,IMILARs WHILF RATES FOR AISI
434U 4ERE UNIFORMLY HIGmEN THAN THOSE OF THE OTHER
THREE STEELS. (AUTHOR) (U)
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U,4CLA5SIFIED

v 00C HEPORT IBLIOGRAPHY SEARCH CONTROL NO. /ZCMLI

•;AD-13U 348 2U/11 11412SANuRTH AMERICAN NOCKELL CURP LOS AN(aELES CALIF LOS ANGELES

S~Dlv

THE EARLY DETECTION OF FATI1UE UAMAGEo (U)

DLSCRIPTIVE NUTE: FINAL TECHwICAL REPT. I JUL 68-30
.£ JUN 71,

SEP 71 17dP MOUEN,jOIN Fe ITSANG,
SCHILLINGS IMARTINs(AEORGE

RLPT, NO. NA-71-t90
CONTRACT: F3j6IS-68-C-17U6, ARpA ORDER-1244
PROj: ARPA-8u1U
MUNITOR; AFML TR-71-1dS

UNCLASSIFIED REPORT

DLSCRIPTORS: (*FATIGUE(MECHArIICS)o ONON-
UESTRUCTIVE TESTINL), ALUMINUm ALLOYS, AIRFRAMES,
TITANIUM ALLOYS, CRACKS# ULTRASONIC RADIATION,I LLECTRON MICHOSCOPY, EMISSIVITYt MICROSTRUCTURE (U)

I"DENTIFIERS; ALUMINUM ALLOY 11OD, ALUMINUM ALLOY
7075t STEEL o6AC, TITANIUM A6LOY 6Al 4V,
0EAOELECTRON EMISSION (U)

THE REPORT IS THE FINAL TLCHNICAL REPORT FOR A
PROUGRAM DIRECTED AT THE DEVELOPMENT OF NONDESTRUCTIVE
TEsT (NOT) mETHUDh FOR THE DETECTION OF EARLY

FATIQUE AND FRACTURL DAMAjE IN METALS AND ALLOYS.
THE PROGRAM IS 6ASE,ý ON AN INTERDISCIPLINARY
APPR•OACH DESIGNED TO INTERRELATL THE FACTORS OF EARLY
FATIGUE DAMAGE %ITH MEASURAuLE PHYSICAL PHENOMENA,
THE PROD(RAM INITIALLY CONCE.,TRATEU ON A
COMPREHENtIvE STUOY OF THE EXISTING KNOLEDGE OF
FATIGUE PHEUOMA IN ,'ETALSo AND THE HESULTS OF THE

STUOY ARE DESCRIBED IN TERMS OF FATIGUE AND FATIGUE-
ASSOCIATED PHENUMENA, MEIALLURGICAL STRUCTURE, EFFECT
OF INTERRELATINu FAJIGUE PHtNOMLNA ON PHYSICAL
PROPEKTIEb, AND THE 6VAILABILITY OF APPROPRIATE
MEAbUREMENT TECihNIQUES AN(J EDUIPMENTa NEXT, THE
PROGRAM DLVELOPED A SERIES UF CONTROLLED FATIGUE
EXPERIMENTS TO QUANTITATIvELY MEASURE THE FATIGUE
EFFECTS I11 SELELTED METAL SPECIMENS, THESE TESTS

ALSU INCLUDED A SYSTEMATIC mETALLOGRAPHIC EVALUATION
TO DETERMINL THE ACTUAL OLPTH AND CHARACTER OF THE
SURFACE LAYER AFFECTED BY PrOGRESSIVE FATIGUE,
PARTICULARLY IN THE EARLY STAc.E: OF FATIGUE.
FINALLY. NOT METHODS wERE EVALUATED IN TERMS OF

THELIR POTENTIAL DETECTION AND MtASUREMENT CAPADILITY
OF THE OBSERVED FATIGUE-RELATED EFFECTS AND DAMAGE AS
DLTERMINED BY THE STUDY AND FATIGUE EVALUATION TE5TSpU)
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UIJCLASSIFIED

wuC REPORT 81I86OGNAPHY SEARLH CONTROL NO. /ZCMLl

AJ-73d Z91 1/3 20/11

AHNULV ENGINEERINf UEVEOPMENT CENTER ARNOLD AIR FORCE
STATION T.NN

INvESTI"ATIUN OF rHt AEROELASTIC STABILITY (F
THIN ý.YLINDOICA6 SHELLS AT SUBSUNIC MACH
NUMbERS. (U)

DtSCRIPTIvE NOTE: FINAL tiEPTo
NvU 71 31P *HITEWARREN E.

R.PTo NO* AEuC-Td-71-173
CUN(RACTI F4U6UO-72-C-OOU3
PROj; ARO-PBUII9
TASK: U1

UNCLASSIFIED REPORT

SUPPLLELNTARY NCTE: PREPARED IN COOPERATION WITH ARO,
INC.i TULLAHOMA, TEN;s, REPT. NO# ARO-PkT-TR-
/1-127.

DLSLRIPTORS; (*AIRFRAMES, AEROELASTICITY)o
(eSUdSONIC CHARACTERISTICS9 AIRFKAMES),
CYLINURICAL BOU!ýSo FLUTTER, VREsSUREs BOUNDARY
LAYER, STABILITY, MUCKLING(MLCHANICS)o OGIVES,
STNUCTURAL SHELLS (U)

IDENTIFIERS: OCYLINDRICAL SHELLS (U)

BOUNDARY-LAYER ANU STATIC-PNESSURE DATA .'IERE
O6TAINED OVER A RIGID PRESSURE SHELL AT MACH
NuImERS FKOM 0o TO 0.9 Ai4D REYNOLDS NUMBERS PER
FooT FRoM 30Uo03a To 513OuuOoo THESE DATA WERE
OoTAINE . ilTH AND WITHOUT THE ALDITLON OF AIR

wI•JLCTEo INTO THE BOUNDARY LAyEK THROUGH A CIRCULAR
SLOT UPSTREAM OF THE TEST SiELL. STATIC
AEROELASTIC CNANACTERISTICS OF THIN CYLINORICAL
SHELLS NERE OBTAI1IEU AT MACH NUMBER 0.9 WITHOUT THE
USL OF oouNUARY-LAYER CONTROL AND WITHOUT SHELL
AAIAL-FoRCE LOADING. AN AZRUELASTIC BUCKLING
FA16URE %AS INDUCED ON ALL THREt SHELLS BY REDUCING
THE CAVITY PRESSURE. FLUTTEk OF THE SHELL WAS NOT
EENCOUNTERED DURIN'3 THE TEST, (AUTHOR) (U)
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LUiCLASSIFIED

u)( REPORT dIBLIUGkAPHY bEARCH CONTROL NO, /LCMLI

AU-73,4 489 11/4
BUEINb CO PHILADELPHIA PA VtRTOL DIV

DtTCRMINATION OF PHYSICAL AND SrRUCTURAL
PROPERTIES OF MIXED-MODULUS COMPOSITE
HATERIALS* (U)

DLSCRIPTIVE NOTE: FINAL REpTo,
JUN 71 7)P PINCKNEYROBERT Le IFREEMAN,

RICHARD Be
RLPTo NO* 210-IU196-1
CuNTRACT: UAAJO2-69-C-OO9
PNOJ: A.-I-F-162204-A-17o
TASK: I-F-16220-A-17003
MONITOR; USAAVLA6S TH-71-7

UNCLASSIFIED REPORT

DLSCRIPTORS: (sCoMPOSITE MATLRIALSs PHYSICAL
PRoPERTIES), (*REINFORCING MATERIALSo MODULUS OF
LLASTICITY), LAMINATES@ CARBUN FIBERS, GLASS
[ExTILLS. SAND'.$ICH CUNSTRUCTION, PIPES,
FATI0UUE(MECHANICS) s CREEP,
FAILURE(MECHANICS)o ALIGNMENT, HELICOPTER
KOTORSo ROTOR BLADES(ROTARY oINGS) (U)

IuENTIFIERS• vFIdER COMPOSITES (U)

THE OBJECTIVE OF THL PROGRAf1 A:Ai TO DETERMINE THE
PHYSICAL AND sTRUCTURAL PROPERTIES OF MIXED-MODULUS
COMPObITE MATERIALS US01G CUMBI4ATIONS OF GRAPHITE
AiqU S-GLASS FIBERS uNDEn STATIC AND FATIGUE LOADING
CONUITIONS. THI I REPORT COVLRS THE WORK COMPLETED
UiNDER PHASE I AND PHASE I1 UF THE PROGRAM AND
SUMMARIZES THE UATA OBTAINEU FOR SOLID LAMINATES,
TUBULAR SPECIME.oS AND SANUWICH dEAM. IN WHICH THE
S-GLAbS MATERIAL ,IAZ ORIErNTED PARALLEL TO THE
LUNviTUL)INAL AXIS OF THE SPECIMENS AND THE GRAPHITE
FIrERS AERE ORIENTEU AT PLUS OR MINUS qS DEGREES TO
THE SAMF AXIS. THt TEST R:SULTS ARE TABULATED IN
APPROPRIATE ENGINcEHING FORMAT. S-N CURVES ARE
IhCLUUEo TO ILLUSTRATE tHE FATIOUE PERFORMANCE OF THE
"MATI.RIALS. STRESS-SIRAIN ANU S-N CURVES ARE
COMPATEU TO APPROPRIATE DATA ON PURE S-GLASS AND
PURL (2RAPhITE MATERIAL (HLRL SULH DATA CONTRIBUTES TO
AN UNL)ERSHTAUINu OF THE MIXED MATERIALS PERFORMANCE.
THE DATA INuICATES THAT TE MIXr.D-MODULUS SYSTEM OF
S-mLA5S AtD GRAPHITL IS CUMPATIoLE ivITH THE
STRUCTURAL AND FAILURE MOUE REQUIREMENTS OF
HLLICOPTER kOTOR bLADES. (AUTHOR) (U)
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U,'NCL A S SI F I ED

ULC REPORT dIBLIUGNAPHY SEARC.H CONTROL NO, /ZCMLI

AU-733 3 7U 13 201/
T&ýAAS JNIV AUSTIN DLPT OF ALROSPACE ENGINEERING AND
E,4,(INEER ING MECHiANICS

SUMMIARY OF RESEARCH ACCOMPLISHMINTS FOR THE
PLRIOU I i)ECýMBER 1966 TO 3u NOVEMBER 1970, (U)

DLSCRIPTIVE NOTE: FINAL NEPT,,
JAN 71 3uP STEARMANpRONALD I

CUNTRACT: AF-AFOSR-1,34-61
PROj: AF-9/82
TASK: 9 78201
MUNITURX AFOSR TtR71-289b

UNCLASSIFIEU kEPORT

DLSCRIPTORS; (*STRUCTURAL SHELLS, AEROELASTICITY),
AEROJYNAMIC .OAOINQI LAMINAR BOUNDARY LAYER,
TUIaULENCE, FLUTTER% BUCKLIN4(ME(HANICS),
AEROSPACE PLANES, AIRFRAME$ (U)

A COMdINEU THEORETICAL ANu LXPERIMENTAL RESEARCH
PiNORAM HAS BEEN LARRIEU OUT OVER TIHE PAST FOUR YEARS
To ESTA9LISM PR,.LIMINARY DESIGN CRITERIA FOR
EiTIMATIN14 THE AEKOLLASTIC STABILITY AND FORCED-
RESPONSE CHARACTERIVTICS OF THIN-.VALLED CIRCULAR
CYLINORICAL SHELL STRUCTURES, AS A RESULT OF THIS
STUUY, SEVERAL dASIC OBSENVATIONS WERE MADE
CUNCE•NNN(3 THE JEGREE OF SOPHISTICATION REQUIRED IN

THE ALRODYNAMIC AND STRUCTURAL MODELING OF THIS
AROELASTIC PROdLr.Mo IT ,AS FOUND, FOR EXAMPLE,
TrnAl" 5MALL OETAILS IN THE DLSCRIPTION OF THE
STRUCTURAL 3OuNDAHY CONOITIONS CAN STRON4GLY INFLUENCE
TtiL AEROELASTIC STA6ILITY OF THt. SHLLL. THE MOST
,SIGIFICAi•" STRUCTURAL 0OUNIUARY CONOITION EFFECT WAi

SObSERVEo ,i.HEtJ THE SHELL GEOMETRY ANk LOADING

CU.'4OITIUNS aERE SUCH THAT THE EUGE OISTURBANCES WERE
PROPAQATEO AELL INTO THE INTERIOR OF THE SHELLs ON
THE OTHER HAND, 4HEN CONDIrIONS WERL SUCH THAT THESE
EUGE DISTuRHANCES WERE CONFINED TO A SMALL BOUNDARY
LAYLR REGION NEAR TME ENDS OF THE SHELL NO
SIGiNIFICANT EDGrE EFFECTS EiERE NOTICED ON THE OVLRALL
SHELL AEROELASTIC STABILITY, SMALL INITIAL
DLVIATION6 OF TMiE SHELL'S SURFALE FROM ITS IDEALIZED
S,iAPE V'ERE ALSO SHOoN TO URASTICALLY REDUCE ITS
RLSISTANCr. TO PANEL FLUTTER EVEN THOUGH THE

DEVIATIONs .ERE ONLY ON THE ORDLR OF ONE SHELL
THI.LNEsS, PANE6. FLUTTER INSTABILITIES IN THE
PkE5ENCL OF A LAMINAR BUUNDARY LAYER PROFILE WERE
ALSO FOuNU TO St MULr, LESS UESTRUCTIVE TO TH;E SHELL#
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UNCLASSIFIED

UDC KEpokT BIBLIUGKAPHY SEARCH CONTROL NO. /ZCMLI

AU-137 J9s 1/3 11/6
AUVISORy uROUP FOR AEROSPACE RESEARCH AND DEVELOPMENT
PARIS (FRANCE)

THE ACCUMULATIOIq OF FATIGUE DAMAGE IN
AIRCRAFT MATERIALS AND STRUCTURES, (U)

DtSCRIPTIVE NOTE: AGARDOaRAPH REPTel
JAN 72 12iP SCMIJVEJt 1

RLP'. NO, AGARO-AG-Ib7

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTE: NATO FURNISHED,

DESCRIPTORS: (OAIRFRAMES, FATIGUE(MECHANICS) )
OAMAbEt LOADING(MECHANICS), REVIEWSo
FRANCE (U)

THE AVAILABLE LITERATURE 15 SURVEYEU AND ANALYSED*
PHYSICAL ASPECTS OF FATIGUE DAMAGE ACCUMULATION ARE
DIStUSSED, INCLUDING INTERACTION AND SEQUENCE
EFFECTS. EMPIRICAL TRENDS ObSERVED IN VARIABLE-
AMPLITUDE TESTS ARE SUMMARIZED INCLUDING THE EFFECTS
OF A HIGH PRELOAD, PERIODICAL H!GH LOADS. GHOUND-TO-
AIR CYCLES AND THE VARIABLE$ PERTAINING TO PROGRAM
LUAUING. RANDOM LUAOING AND FLIGHT-SIMULATION
LJAUING. THIS ALSO INCLUDES RESULTS FROM FULL.-
SCALE FATIGUE TLST SERIES, VARIOUS THEORIES ON
FATIGUE DAMAGE ACCUMULATION ARE RECAPITULATED. THE
SIGNIFICANCE OF ThESE TmEORIES FOR EXPLAINING
EMPIRICAL TmENDS AS hELL AS FOR ESTIMATING FATIGUE
PROPERTIES AS A DESIGN PROBLEM IS EVALUATED,
(AUTHOR 1  (U)
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UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SEARýH CONTROL NO. /ZCMLl

AU-737 779 11/6 1/3
BATTELLE COLUMBUS LABS OHIO METALS AND CERAMICS
INFORMATION CENTER

CRACK BEHAVICR IN D6AC STEEL: AN
EVALUATION OF FRACTURE MECHANIC!S DATA FOR THE

F-111 AIRCRAFT, (U)

JAN 72 225P FEODERSENiC. Eo IMOONDe
P, ;HYLER,W, S. I

REPT, NO. MCIC-7i-U4

UNCLASSIFIEU REPORT

SUPPLLMLNTARY NCTL: LIBRARY Or CuNGRESS CATALOG NO.

71-190tOB,

DLSCRIPTORS: (*SIEEL, FRACTUKE(MECHANICS)),
FAIIQUt(MECHANICS)i CRACK PRUPAGATION, JET

FIGHTERS. AIRFRAMESt TABLE:, METAL PLATES (U)
IUEIvTIFIERS: STEEL DbAC, F-111 AIRCRAFT (U)

A MULTILAuORATORY EAPERIMENTAL PROGRAM WAS
CONLUCTED TO DETERMINE THL FRACTURE TOUGHNESS,
FATLGUE.CRACK PROPAtATION, AND SUSTAINED-LOAD CRACK
BtHAVIOR OF THE D6AC STEEL PLATE AND FORGING
MATERIALS USED IN THE F-ill AIRLRAFT, THE PURPOSE
OF THIS EFFORT WAS 10 ASSESS CRACK 6EHAVIOR IN
D6AC STEEL IN ACCORUANCE 4ITH THE PRINCIPLEs OF
ELASTIC FtRACTURc' MECHANCbs, SUCH THAT ADEQUARE
INFORMATION 4VOULD BL AVAILABLE TO PREDICT THE
STRUCTURAL INSPECTION INTERVALS REQUIRED FON THE F-
I11 AIRCRAFT. (AUTHOR) (U)
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UNCLASSIFIED

,OC. kEPORT BI8LIOGRAPHY SEARCH CONTROL NO. /ZCMLI

AU-73o 450 11/6
NAVAL AIR DEVELUPMENT CLNTEK WARMINSTER PA AERO MATER;ALS

S* DLPT

MLCHANISM OF FATI3UL ENHANCEMENT IN SELECTED

HIUt )TRENGTh ALUMINUM ALLOYS. (U)

DLSCRIPTIvE NUTE: PRUGRESS REPTot
)OEL 71 'l1 P TRABOCCOlRONALD Es

RLPTo NO, NAOC-MA-7171

PROj: A320-5203/202-A/IRUO-7O-10!

UNCLASSIFIED REPORT

DLSL.IZIPTORS: (eALUMINUM ALLOYS,

FATIGUE(MECHANICS))l MICROSTRUCTURE,
FRACTURHE(MCHANICS)i AIRFRAMIrS (U)

IUENTIFIERS: ALUMINUM ALLOY 7080o ALUMINUM ALLOY
7O50 (U)

THl INITIAL PHASE OF AN INVESTI(ATION CONCERNED

WITH THE MECHANISM OF FATIGUE ENHANCEMENT IN SELECTED
HIGH STRENGTH/VwEIGHT ALUMINUM ALLOYS WAS COMPLETEDo

DATA INDICATES THAT IN BOTH X7OaO-T7 AND X
7usU. ALUMINUM ALLOYS FATIGUE ENHANCEMENT IS RELATED

TU UNIQUE MICRObTRUCTURES, IN THE CASE OF THE
X7U0O AL ALLOY IT IS THE PRESENCE OF ALIGNED

LIK3riT ETCHING RLGIONS AND IN THE X 7050 ALLOY, IT
Is THE DIRECTIONAL PROLIF7RATION OF PRECIPITATES
PREOOMINATELY AT GRAIN 4OUNDARIES9 (AUTHOR) (U)

A
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UNCLAbSSFIED

DOC REPORT BIBIUGHAPHY SEARCH CONTRUL NO, /ZCMLI

AU-o53 407 11/6 13/8 1/3
ALUMINUM CO OF AMERICA NEA KENSINGTON PA ALCOA RESEARCH
LA8S

INVEST7GATION To IMPROVE THE STRESS CORROSIONRESISTANCE UF ALUMINUM AIRCRAFT ALLOYS
ThROUGH ALLOY AODITIONS AND FpECIALIZCD
HEAr TRFATMENT, 

(U)
DLSLRIPTIVE NOTE: FINAL REPT, IF DEC 67-m1 DEC 68,

FE6 69 199P STALEY,J4 To
CONTRACT: NOUOl9-68-C-O196

UNCLASSIFIED REPORT

DOSLRIPTORS: COAIRFRAMES, STnUCTURAL PARTS),
(*ALUMINUM ALLOYs, STRESS CORROSION), CRACKPRUPAGATIONo SOLID SULUTIONS, SOLUTION HE4T
TREATMENT, TENSILE PROPERTIES,
FAILURE(MECHANICS), AGING(MATERIALS),
ELECTRICAL CONDUCfANLE, STRESSES, HARDNESS,
ENVIRONMENTAL TESTS, MICROSTRUCTURE, TABLES (U)IOENTIFIERS: ALUMINUM ALLOY '075 (U)

THE OBJECTIVE OF THIS PROGiRAM WAS TO DEVELOP AHIGH-STRENGTH ALUMINUM ALLOY RESISTANT TO STRESS.
CuRROSION CRACKINt2 IN THE SMORT-TRANSVERSE DIRECTION,
THE ALLOYS INVESTIGATED INCLUDED A 7075 CONTROLt7u7b TYPE ALLOYS avHICH CONTAINED EITHER Os3S MNON Usig ZR IN PLACE OF 0O.4 CRo SIMILAR
ALLOYS 04HICH AI.bO CONTAINED 0.3* AG, ANDCmROMmuM.EARINtj ALLOYS WHICH CONTAINED EITHER HIGHER
ZINCL OR HIGHER COPPER THAN THE MAXIMUM AMOUNTSSPECIFIFo FOR 7075. THESE MATERIALS WERE EVALUATEDAS T6U-INCH THIRK PLATE TO INSURE THAT THE STRUCTURES
WOULD BE REPRESENTATIVE OF THICKv HOT-WORKED
PkOOUCTs, (AUTHUR) 

(U)
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U UNCLASSIFIED

uDC REPORT BIBLIOGKAPHY SEARCH CONTROL NO. /LCML:

Au-861 490 1l/4 11;9 2ul/ I 1/3
liT RLSEAMCH INsT CHICAGO ILL

AN INVLSTIGATION OF FATIGUE BEHAVIOR OF
RLINFURcEu PLASTICS FOR PRIMARY AIRCRAFT
STkUCTURES@ (U)

DLSCRIPTIvE NOTE: FINAL REPT. I FEB 68-1 JUN 699
JUL 69 241P RAOPo No ;HOFERoK, Es .

J R
REPT. 14O. IITRI-'6UO2F
CONTRACT: NOU019G68-C-0319
PRO0j IITRI-U6002

UUNCLASSIFIEU REPORT

DLSCRIPTORS: (.AIRFRAMES, COMPOSITE MATERIALS),
*(kEINFORCED PLASTICS, FATIGUE(MECHANICS)Ho
STRUCTURAL PARTS, CANTILEVLR BEAMS, LAMINATES,
INTERFACES, CRACK PROPAGATION,
LOADING(MECHANICS), LIFE EXPECTANCY,
FAILURE(MECHANICS), STRESSES, SHLAR STRESSES,
(aLASS TEXTILES, ULTRASONIC PROPERTIES, VISUAL
INSPECTION (U)

IUENTIFIERS: FIBERGLASS REINFORCLD PLASTICS (U)

THE FOLLOW0I4G ASPECTS OF FATIGUE BEHAVIOR OF
REINFORCED PLASTICS COMPOSITE MATERIALS WERE STUDIED.
(1) INVFSTIGATIUN OF DAMAGE PROPAGATION IN
CANTILEVER dEAM SPECIMENS OP DIFFERENT COMPOSITE
MATLRIALS SUBJECTED TO FATIbUE CYCLE OF COMPLEX

STRESSESo THE STUDIES INCLUUED RESIDUAL STRENGTH
DLTERMINATION, ULTRASONIC EXAMINATION AND MICROSCOPIC
INSPECTION. (2) INVLSTIGATION OF DAMAGE IN
DIFWERENT COMPOSITE SPECIMENS UNDER TENSION FATIGUE
STRESS CYCLING, THE STUUIES WERE RESIDUAL STRENGTH
DLTERMINATION, ULTRASONIC INSPECTION AND SCANNING
ELECTRON MICROSCOPE EXAMINATION. (3) A STUDY OF
CUil'IULATIVE TENSION FATIGUE DAMAGE MECHANISMS UNDER
PROGRAMiE) LOADING AND ANALYSIS FOR GLASS CLOTH

COMPOSITES* (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZCMLI

AU-b6/ 80S 1I/9 11/14 1/3
lIT RESEARCH INST CHICAuO ILL

AN INVESTIGATION uF FATIGUE BEHAVIOH OF
RE.INFORCED PLASTICS FOR PRIMARY AIRCRAFT
STRUCTURES* (U)

OLSCRIPTIVE NOTE: FINAL REPT. I JAN-31 DEC 69,
FEB 7U 1SIP HAU.Po N. ;HOFERoKo Et

RLPTo NO. IITRIwU6OIU-FR
CONTRACT: 1O40019-69-C-U282
PROJ: IITRI-u6o1U

UNCLASSIFIED REPORT

DLSLRIPTORS: (OAIRFRAMES, kE:NFORCED PLASTICS),
(*REINFORCED PLASTICS, FATIGUE(MECHANICS))o
GLASS TEXTILES, QRAPHITE, CERAMIC FIBERS, EPOXY

PLASTICS, FRACTURE(MECHANICS), CRACK
PROPAGATION (U)

UIENTIFIERS: FIBERGLASS REINFORCED PLASTICS, FIBER
COMPOSITES (U)

THE FOLLObVING ASPECTS OF FATIGUE BEHAVIOR OF
REINFORCED PLASTIC COMP(OSITE MATERIALS WERE STUDIED

(1) FIBER SJRFALE FINISH EFFECTS ON FATIGUE
LIFE OF GLASS REINFORCED PLASTICS* (2) LOW CYCLE
FATIGUE EFFECTS ON MECHANICAL PROPERTIES OF
GRAPHITE REINFORCED PLASTICS (GRP)* (3)
HOLLOW GLASS PREPREt COMPOSITE PERFORMANCE IN
CoMPRESqION FATIGUE. (4) GRAPHITE/EPOXY AND
GRAPHITE/SCRIM CLOTH/EPOXY COMPOSITE BEHAVIOR IN
COMPRLSsION FATIGUE* (5) WUASI-ISOTROPIC GRP
BEHAVIOR IN TENSION FATIGUE, (6) EFFECT OF
HOSTILE HUMIDITY-TEMPERATURE ENVIRONMENT ON GRP.
(71 TENSION CRACK TOUGHNESS TESTS AND CRACK
PROPAGATION IN .iRP, (AUTHOR) (U)
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UNCLASSIFIED

uDC REPOxT BIBLIOGRAPHY SEARLH CONTROL NO. /LCMLI

AU-u/b 065 11/6 1/3
NURTH AMERICAN RO.KAELL CORP COLUMBUS OHIO COLUMBUS
DIV

SPELTRUm CORROSION FATIGUE TEST OF VARIOUS
ALUMINUM ALLOYS@ PHASES I AND IIl RA-
5C EXTENDED SERVICE LIFE PROGRAM* (U)

DLSCRIPTIVE NOTE: FINAL REPTe,
AUG 69 I1UP bRUFF,JAMES it |HUTCHESON,

juSEPH ,;
REPTo NO, NR69HM425
CONTRACT: NOUUI9-6'-CO0061

UNCLASSIFIEU REPORT

D.ScRIPTORS: (*ALUMINUM ALLOYS*
FATIUUL(MECHANICS)J, (*AIRPLANE PANELS,

FATIbUE(MECHANICS)), CORROSIUN, VINGS,
SUPERSUNIC PLANES, ENVIRONMENTAL TESTS, LIFE
EXPECTANCY, RECONNAIbSANCE PLANES (U)

IUENTIFIERS; ALUMINUM ALLOY 2020, RA-SC
AIRCRAFT, A-b AIRCRAFT, SERVICE LIFE, ALUMINUM
ALLOY 202q, ALUMINUM ALLOY 7u76 (U)

A PRIMARY PURPOSE OF THIS PhOGRAM WAS TO STUDY THE
BEHAVIOR OF 22U-T6b! ALUMINUM ALLOY PLATE
SPECIMENS UNDER AUVERSE ENVIRONMENTAL CONDITIONS TO
EVALUATF THE SEKVICE LIFE OF kA-SC INNER FANEL
WIN'3 SKINS, COMPARATIVE EVALUATIONS WERE MADE ALSO
ON 7 075-T65I, 7U75-173o 2U24-T~bI AND 2024-
T351 PLATE MATERIAL5, PRE-FHFTTtD COUNTERSUNK
HULL SPECIMENS 4ENE TESTED UNDEh A MANEUVER SPECTRUM
LUAUING APPLIED 1ITH A SEPARATE OR COMBINED 30-DAY 3m
1i/2 SALT SOLUTION ALTERNATE IMMERSION PRE-
EXPOSURE, OR CONCURRENT 3-1/2s SALT SOLUTION OR
DISTILLED WATER EXPOSURE 6HILE LYCLING. LIMITED
TESTS VIERt CONDUCTED WITH IALODINEI COATING IN THE
HULL, Vi[Tm SPECIMEN. MAUE FNJM AING! OF FIVE YEAR
EXPOSURE, AND WITH KEWORKINcs OF CORRODED AND FATIGUE
DAMAGLD HULES TO RESTORE FATIGUE LIFE. SIMULATED
CORROSIVE ENVIRONMENTS hA) A si%3NIFICANT ADVERSE

EFFLCT ON MANEUVER SPECTRUM FATIGUE LIFE FOR ALL FIVE

BELIEVE, THAT THE RESULTS ARE INDICATIVE OF A
RLuUCTION liv FATIGUt LIFE THAT CAN OCCUR IN SERVICE
OPERATION 6HEN PATIuUE-CRITICAL WING SKIN HOLES ARE
NOT PROTECTED AoEwUATELY. (AUTHOR) (U)
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UNCLASSIFIED

OUC REPORT BIBLIUGRAPHY bEARCH CONTROL NUo /ZCMLI

AL-b77 677 11/6 I/ I3/8
ALUMINUM CO OF AMERICA NE, KENSINGTON PA PHYSICAL
METALLURGY DIV

EAPLORATORY DEVELUPMENT OF HIGH STRENGTH,
STRESS-CoRROSION RESISTANT ALUMINUM ALLOY
FOR USE IN THICK SECTION APPLICATIONS, (U)

DESCRIPTIVE NOTE: ANNUAL SUMMARY TECHNICAL REPT. NO* iI
JUN 69-30 SEP 701

NOV 7U 154P STALEY,JAMES To 1HUNSICKER,
HAROLD y,

CONTRACT: F3361S-69-C-16'4
PHOJ: AF-7351
TASK; 73s10S
MUNITUR; AFML TR-70-256

UNCLASSIFIED REPORT

DLSLRIPTORS; (*ALUMINUM ALLOYS, CORROSION
RESISTANcE), (OAIRFRAMES, ALUMINUM ALLOYS),
TENSILE pRuPERTItSt FRACTURE(MECHANICS),
CHLMICAL ANALYSIS, ELECTRONq tICRUSCOPY,
WUENCHING(COOLING), AIRPLANE PANELS (U)

AN ALLOY HAS BELN DEVELOPED WHICH EXHIBITS A GOOD
RLSISTANCL TO SrRESS-CORROSION CRACKING AT 25 KSI OR
HIGHER sTRESS 11 THE SHORT-TRANSVERSE DIRECTION BASED
W4 3U DAYS EXPOSURE IN THE 3#5S NACL ALTERNATE
IMI.ILRSION TEST. ESTIMATED MINIMUM STRENGTH OF
ThR1EE-INCH THICK PLATE EXCELOS THE GUARANTEED MINIMUM
STRLN(3TH OF THE CLOSEST COMPETING ALUMINUM ALLOY BY 3
KSI AND THE ADVANTAGaE INCREASES WITH INCREASING
THICKNESS, ECCENTRICITIiS li4 THE RESULTS OF 84 DAY
ALTERNATE IMMERSION TESTS AND LACK OF DATA REGARDING
PERFORMANCE OF ALLOYS OF THIS TYPE IN NATURAL
EiVlRONMENTS FOR LONGER THAN 10 MONTHS, HOWEVERs
INICATE THAT CAUTIUN MUST bE USED IN EXTRAPOLATING
THE RESULTS OF THE ACCELERATED TESTS TO PREDICT
SERVICE PERFORMANCE, (AUTHOx) (U)
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UNCLAzSIF IED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /LDMLI

Au-2-ii 0l1
MINNESOIA U1IV MINNLAPOLIS

DAMPING AND FATIGUE PROPERTIES OF SANLd)lCh
CDNFI(,UNATIUNS IN FLEXURE (U)

NOV 61 6dP KEERsLEOI;LALANsBsJ.I
CONTRACT: AF33 616 6828
PRoUJ: AF-7351
TASK: ?3bZl
MONITuR; ASD TR61 646

UNCLArSIFIED REPORT

DESCRIPTORS: ODAMPIN(3o *UEKLECTIONo OSAND*ICH PANELS,
AIRPLANE PANELS, ALUMINUM, BEAMS (ELECTROMAGNETIC)*
bEAMS (SIRUCTURAL), COMPOSITE MATERIALb, DATA, DLSIGN,
DYNAMICS, FATIGUE (MEChANICS)o GLASS TEXTILES, HONEYCOMB
CORES9 LAMINATES, ;iATHEMATICAL ANALYSIS, MECHANICS,
PAPER, PLASTICS, SHEETS, STRESSES, SURFACES, TESTS.
THEORY's VIBRATIOiqo Wool (U)

A CUM6INED THEORETICAL AND EXPERIMENTAL STUDY WAS
UNDLRTAKE|q TO DLVELOP AN ANALYTICAL APPROACH FOR
PREDICTINt THE L)AI'PINu UF SANDWICH CONFIGURATIONS IN
FLEAURE, THE THtORY DEVLLOPED ANALYZE$ THM VARIOUS
CONTRIBUTIONS TU TOTAL DAMPINGs CONSIDERING STRESS
DISTRIBUTION AND UNIT DAMPING PROPERTIES OF SKIN AND
CORE, AND EMPLOYS A SIMPLE SUMMATION PROCOSS TO
DETLRMINE THE DAMPING OF THE COMPOSITE, TO CONFIRM
THE THEURYs A SPECIAL TEST SET-UP WAS DEVELOPED IN
NHICH SANDWICH CONFIGURATIONS WERE VIdRATED AS FREEm
FREL dEAMS UTILIZING ELECTROMAGNETIC LXCITATION, A
S RIES UF TLSTS dERE PERFORMED ON SEVLRAL TYPES OF
CONVENTIONAL SAND,vICH BEAMS, DAMPING PREDICTEu BY
THE THEORY AAS IN GOOD AGRELMENT ITH HA MEASURED
EXPLRI ,.NT LLY FATIGUE TESTS WERE ALSO PERFORMED
IN THE SPECIALLY DESIGNED DAMPING MACHINE AND S-
N CURVES ARE PRESENTEU, METHOjS OF FAILURES AND
INFLUENCE OF DICONIINUITIES ARE DISCUSSED,
(AUTHOR) (U)
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U1NCLASSIFIED

OD. REPONT BI8LIOGKAPHY SEARCH CONTROL No. /ZDMLI

Au-41o dozAEROSPACE [NDUSTRIEý ASSOCIATION UF AMERICA INC AASHINGTON

0 C

PANLL FLUTTtR SURVEY AND DESIbN CRITERIA, IU)

AU•a 6 Z 449P MIROIITZLI,;LIMMLRMANs
N.H.;SCdH EIKERo,,ii9;

REpro NO, ATC REVTo oiD ARTC32

UNCLASSIFIED REPORT

DESCRIpToRS: (*AIRCRAFT PANELS, FLUTTEK),
VIBRATIOiN, FATIGUE (MECHANICS), SWEPT-BACK
hINGS, A6PECT RATIO, MUDEL TESTS, WIND TUNNEL
MODELS, AEROLYNAMIC CHARACTERISTICS, FLIGHT
TESTIN', fU)

IDENTIFIERS; 196Z, F-1Oi AIRCRAFT, X-I) AIR CRAFT,
A-5 AIr(CAFT, F-4 AIRCRAFT. (U)

THE ASSIGNMENTTHERI,1G DATA ON IN-FLIGHT INCIDENCES
OF PANEL FLUTTER WA) UNDERTAKEN FOR THE PURPOSE OF
IMPROVING THE STATE-OF-THE-ART* THE FULLOOING
REPORT PRESENTS THE RLSULTS OF THIS SURVEY INCLUDING
THE DATA COMPILATIO14, REDUCTION, PRESENTATION,
TENTATIVE SUGGESTED CRITERIA, PRE$ ENT STATE-OF-THE-
ART EVALUATION AND bUGGESTIONS FOR ADOITIONAL PANEL
FLUTTER RESEARCM REWUIRED To SATISFY CURRENT AND
FUTURE INDUSTRY NEEUS, (AUTHOR) (U)
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UNCLAbSIFIEO

oDC tEPURT UIBLIUGkAPHY 5EARCH CUNIROL NDo /ZOMLI

AU-6S1 41. 11/ 1/3 ZU/lI

lIT RESEARCH INhT CHICAGO ILL

AN INVEbTIGATION OF THE FATIGUL AND CNEEP PROPERTIES
OF %jLAS: REINFORCLD PLASTICS FOR PRIMARY AIRCRAFT
STRUCTURES. lU)

4DSCRIPTIvE NUTE: FINAL REPTs, I MAY 6z-1 UEC 66s
APR 67 257P HOFEK,( E* , JR*;OLSEN*

!" ~E. rI,

REPT. NO* IITRI-M6104
CUNTRACT: NOý1-65-uq2S

UNCLASSFIEO REPORT

SDESCRIPTORS; (0AIRFLANL PANELSs REINFORCED
PLASTICS), (OAIRFRAMLS, REINFORCED PLAbTICh)s
(eREINFORCED PLASTICS, MECHANICAL PROPERTIES),
COMPOSITL MATERIALS, FATIGUE(MECHANICS),
CREEP, STRAIN(MECHANICS), AEROELASTICITY,
STREhSeSs GLASS TEATILES, EPOXY PLASTICS,
LOATINGSs MOISTUREs LAMINATED PLASTICS, CARBON
F I1ERS (U)

FATIGUE OF GLASb REINFORCED EPOXY COMPOSITE
MATERIALS I EXAMINED FROM SEVERAL POINTS OF VIEW.
HIGH CYL4L AND LUo CYLLL FA;IfUE ANd THE EFFECTS OF
FREwUENCY, MOISTUREs AND STATE OF STRESS ON THE
FATIGUE LIFL ARE INCLUDED* THE EFFECTS OF CREEP
AND STRAIN 'ATE ARE ALSO STUDIE) ,4ITH A VIEW TO4ARD
THEIR EFFECT ON FATIGUE LIFE* CUMULATIVE FATIGUL
DAMAGE STUDIES INCLUDE NONDESTRUCTIVE ULTRASONIC
TECHNIQUES APPLIED TO DAMAGE LEVELS AND APPLICATION
OF PHENUMOLOGICAL THEORY TO THE RESULTS OF TOO STRESS
LEVEL TESTING, APPENDICES ACCOMPANYINb THE REPORT
INCl.UdE (l) A SURVEY OF GRP FATIGUE LITERATURE,
AND (2) A SURVEY'OF EAISTING CUMULATIVE FATIGUE
DAMAGE IHEORIES olTH POTENTIAL APPLICATION TO GRP*
T*O TYPLS OF REINFORCEMENT VERE USED, UNIAXIAL
ROVING AND tzLASS CLOTH, (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CUNTROL NU. /ZDMLI

AU-69Z 359 1/3 13/13 2U/ll
(FOREIGIN TECHNOLUGY uIV ARIGmT-PATTEdSUN AFB OHIO

OPTIMUM PARAMETLRS OF CYLINDRICAL SANUNICH SHELLS
WITH CoRRUGATED-SHELT CORE STIFFENEU dY ELASTIC

SFRAME, (U)

MAY 69 ILP PANASENKO,13 As I
RLPT. NO, FTD-H.T-23-1281-60

4 UNCLASSIFIED REPORT

SUPPLEMENTARY NOTt: EDITED TRANS. OF SAMOLETUSTROENiE I
TEKH14IKA VOZOUSHNOGO FLOTA (USSR) N8 PIOI-105 1966o

UY E, HARTER*

DLSCRIPTORS: (*STRUCTURAL SHELLS, hAND.VICH
CONSTRUCTIONI, (*AIRPLANE PANELS, COMPRESSIVL

* PROPLRTILS)s STIFFENED CYLINDERS,
oUCKLING(MECHANICS)i STRLSSESI ELASTICITY,
LOAOING(MECHANIC5)l OPTIMIZATION, USSR (U)

IDENTIFIERS: TRANSLATiONS (U)

A MLTHOU FOR DETERMINING THr OPTIMUM UIMENSIONS OF
STRAIiHfo CIRCULAR, CYLINDRICAL, TRANSVERSELY
STIFFENED SANDWICH SHELLS HAVING CORES MADE OF A

SSHELL MATERIAL CORRUGATED IN SA4-TOOTH FORM IS
* PROPOSEU, A SHELL OF A GIVEN OUTER RAUIUS, LENGTH,

AND ELASTIC CHARACTERISTICS OF THE MATERIAL IS
SUBJECTLD TO A UNIFORM COMPRESSION LOAD. THE
OPTIMUM VALUES OF THE FOLLOWVING UNKNOON PARAMFTERs
HAVE TO BE DETERMINED. CORE PARAMETERS (SAW-

* TOOTH HtIGHT, PITCH, AND SHEET THICKNLSS)l
THICKNESS (IDENTICAL) OF THE FACE LAYtRS;
DISTANCE BETWEEN EQUALLY SPACED IDENTICAL TRANSVERSE

FRAMES AND THEIR MOMEENT OF INLRTIAt AND BUCKLING
SSTRESS, (AUTHOR) (U)
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UNCLASSIFIEO

UDC REeORT BIBLIUGRAPHY SEARCH CONTROL NO, /ZDMLI

AU-701 44*7 1/3 20/11
TECnNIO'N - ISRA=L INST OF TECH HAIFA UEPT OF AERONAUTICAL
ENGINEERING

THE S.UCKLINa OF STIFFENED AND UNSTIFFLNED CONICAL
A4ND CYLINDRICAL SHELLS. (U)

DESCRIPTIVE NUTE: FINAL SCIENTIFIC REPTo I MAR 66-1i
SEP 69,

OcT 69 27P SINGERJOSLF
RLPT, NO, TAE-10.

CONTRACT: AF 61(jSZ)-9Ds
PqOJ: AF-978i
TASK: 9762U1
MONITOR; AFOSR 7U-u359TR

UNCLASSIFIED REPORT

DLSCRIPTORS: (*STRUCTURAL SHELLS,
4BUCKLINt(MECHANICS)), (OAIRFRAMES,
BUCKLING(MECHANICS)), STIFFENED CYLINDLRS,
CONICAL BODIES, LOAOING(MECHANICS)o
COMPRESSIVE PROPLRTILS, BOUNDARY VALJE PROBLEMS,
ELASTICIrY, ISRAtL (U)

IDENTIFIERS: *CYLINORICAL SHELLS, *CONICAL
5HELLS (U)

THEORETICAL AND EXPLRIMLNTAL RESEARCH ON THE
BUCKLING OF STIFFENED AND UNSTIFFENED CONICAL AND
CYLINURICAL SHELLSo CARRIED OUT OVER A PERIOD OF 3
YEARS, IS SUMMARIZEOD THE TOPICS OF EARLIER WORK
ARE OUTLINEU AND THE MORE RECENT TOPICS ARE
SUMMARIZEDo THE3E II'CLUUE: DISCRETENESS EFFECT
IN bTRINGER-STIFFENED SHELLS AND THL LFFECT OF
ELASTIC RESTRAINT 01 PANELS AND SOB-SHELLS; THE
IiFLUENCE OF INPLANt BOUNDARY CUNDITIUNS FOR RING-
STIýFENLU CYLINDRICAL SHELLS; LXTENSIVE TLSTS ON
STRIN';EN-STIFFEiqED CYLINDRICAL SHELLS UNDER AXIAL
COMPRESSION AND RING STIFFENED CONICAL SHELLS UNDER
TURSION; AND ALzU THER14AL BUCKLING OF CYLINDRICAL
SHELLS, (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGXAPHY SEARCH CONTROL NC. /ZDMLI

AU-71J 351 1/3 13/8
NAVAL RtSLARCH LAB nASHINGTON D C

ADHLSIV 0 1OND FAILURE: IN AIRCRAFT HONEYCUMB
SAN06ICH COMPOSITES, (U)

DESCRIPTIvE NOTE: INTERIM REPT.,
JUN 70 ZvP nALTONTo R, ;COWLIN(,J.

E.
RLPT, NO, NRL-7017
PROJ: A32-6ZU/652/7OFSj-Sq'-ZOj

UNCLASSIFIED REPORT

DESCRIPTORS; (*AIRPLANE PANELS, HONEYCUMB CORES),
(OdONDINtlt AIRPLANE PANELS), SANDWICH
CONSTRUCTION, FAILURE(HECHANICS), 6ONDCDO JOINTS,
ADHEbIVE•, CORROSION INHIBITION, ALUMINUM ALLOYS*
LPOXY PLASTICS (U)

A NUmoER OF APPROACHES WERE INITIATED TO IMPROVE
BONU STRENGTH AND DURABILITY OF HUNEYCOMB CORE"
SANUVICH STRUCTURES, SOME OF 4HICH ARt DESCRIBED IN
THE REPORT. THE OVERALL OBJECTIVE WAS TO OETERMINE
WHY A14D HO4 THEýE COMPOSITES FAIL AND THEN DETERMINE
4HAT CA1N BE DoNt TO ELIMINATE OR REUUCE ThESE
FAILURES. FAILUKE, IN PART, APPEARS TO BE CAUSED BY
AN UNDERCUTTING TYPE OF CORROSION WHICH DESTROYS THE
BONd, THE AOHESIVES THEMSELVES APPEAR ALSO TO BE
PARTIALLY TO BLAME. ALTHOUGH THEIR INITIAL
STRENGTH IS PROBABLY SUFFICIENT, THEIR DURABILITY TO
ENVIRONMENTAL CUNUITIONS IS POOR, THE DEFICIENCIES
IN THE ADHESIVC ARE INADEQUATE MOISTURE RESISTANCE*
HIGH VOID CONTENT, AND BRITTLENESS* TU CORRECT
THESE PROBLEMS, CORROSIUNoINHIBITIVL PRIMERS AND
TREATMENTS ARE bEINv STUDIED, NEW WAThR-RESISTANT
RESINS ARE bEINu SYNTHESIZED# AND BONDING PROCEDURES
ARE BLING STUDItDs tAUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY zEARCH CONTROL NU. /ZDMLI

AO-72U 894 13/13 11/9 11/l
ARA INC WLST COVI11A CALIF

RESEARCH ON ENERGY ABSORBING STRUCTURLS.
PART Ixo (Ug

DLSCRIPTIVE NOTE: AN1NUAL REPT, I FEB 70-1 FEB 71
(FINAL)t

FEB 71 62P liAZELSKY*BERNAND ;LIN9T9
H. ;LIN9SHENG-RONG ;HEiITTtROBERT Re

RfPT9 NO, ARA-129
CONTRACT: F4B620-6d-C-UO'I
PROJ: AF-T784
TASK; i78201
MONITOR; AFOSR TR-71-0127

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTt: bEE ALSO PART 8o AO-706 $170

DESCRIPTORS: (*PANELi(STRUCTURAL)s BLNUING)v
(*REINFORCED PLASTICbS NON-DESTRUCTIVE TESTING),
(#AIRFiAMESv PANtLS(STRUCTURALI), UEFLLCTIUN,
STRUCTWRAL PROPErTIES9 ITERATIVE MLTnOuS,
STRE$SESS REINFORCINQ MATERIALS, SPECTROMETERS.
fbTRAIN(MECtiANICS), COMPUTER PROGRAMS (U)

Ail ANALYTICAL MtTdOo FOR PRLDICTING THE ELASTO-
PLASTIC BEN04NG OF RECTANGULAR PLATES WITH LARGL

DEFLECTION IS STUDIED, THE CONCEPT UF EQUIVALENT
BODY FORCE IS APPLIED TO ACCOUNT FOR THE PLASTIC
STRAIN t3RADIENTS AND THL NON-LINEAR TERMS OF
DISPLACEMENT DENIVAriVEs, THE CALCULATED DEFLECTION
FOR PURtLY ELASTIC PLATES COMPARES ,tELL WITH OTHER
EXISTINt SOLUTIUNS. THE DEFLECTION IS INCREASED
SLI-GHTLY BY PLAbTIC STRAIN; HOWEVER, THE STRESS IS
CONSIDERA6LY RELIEVED BY PLASTIC YIELUING, NUCLEAR
QUAURUPULE RESOiqANCEjhqQR) ON DILUTE INERT
FILLERS IN SEVERAL POLYMERS AND ADHESIVES IS MADE AS
A FUNCTION OF CuMPRr.SSION AND TENSIUN. THE CHANGE
IN THE NQR KESPONSE IS FOUND TO BE PROPORTIONAL To
THE STRAIN APPLIEU 10 THE HOST MATERIAL@ NQR
MEADUREMENTa ON REINFORCED POLY'MERS AND ADHESIVE
BONUS ARE RLPORTED. (AUTHOR) (U)
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U14CLASS IF I ED

IuOC REPORT IBLIOGRAPHY SEARCH CONTROL NO. /ZDML1

ALo-7ZI *17 2U/lu 1/i
NATIONAL AEtiONAUTICAL ESTABLISHMENT OTTAWA (ONTARIO)

FRFE. VIHRATIONS AND RANDOM RESPUNSE OF ANINTEGRALLY-STIFFE(YEO PANEL. (U)

Dt.SCRIPTIvE NOTE: AERONAUTICAL RLPTe.
OCT 7u 121P 0LSOi4,MERVYN D. ;LINUBER(a)

GARRY M,
RLPT, NO. NAE-LR-5'4
MONITOR: NRC lI8Bs

UNCLASbIFIEU R•EPORT

DLSCRIPTORS: (.i4E.TAL PLATES, *VIbRATION),
(*AIRPLANE PANELS, VISRATIONJ, AERODYNAMIC
LOADING@ ALOUSTILS, SONIC FATIGUL, BOUNDARY LAYER,
RESONANT FxEwUENCYI ALUMINUM ALLUYS, RENDING,
MAIRIX ALGEBRA, INTE4RALS, CANADA (U)

IuENTIFIERS: FINITE ELEMENT ANALYSISs DYNAMIC
STRUCTURAL A,4ALYSIS9 DYNAMIC RESPONSE,
PLATES(STRUCTURA6. ME!IBERS) (U)

THE FREE vIRATIONS AND RANUOM RESPONSE TO JET
NOISE OF AN INTEGRALLY-bTIFFENE4u FIVE-BAY PANEL HAVE

BEEN bTUDIEO BOTH TrHEORETICALLY AND EXPERIMENTALLY.
A FINITF ELEMENr APPROACH WAS UDED TO REPRESENT THE
PA'qEL FoR BOTH PART$ OF THE STUUY, AND THE
PREOICTIONS 4ERL VERIFIED BY MEASUREMENTS ON A MODEL
PANEL INTLGRALLY MAC.HINED FmOm SOLID ALUMINUM STOCK*
THE PREoICTED MODES AND FREwtJENCIES 5'ERE USED IN A
MOOAL ANALYSIS OF TnE PANEL'S RESPONSE TO JET NOISE

4ITH A CONSISTENT FINITE ELEMENT METHOD BEING
I;NTrOLUcEd TO CALCULATE THE REQUIRED CROSS-SPECTRAL
MuDAL FuRCE TERMS, (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /LDMLI

Au-72b 601 1/3 .0/11
GEORGIA INST OF TECH ATLANTA SCHOOL OF AEROSPACE
ENG I EE I NG

AN INVESTIGATIO,4 OF THE OUT-OF PLANEDEFLECTION uEHAVIOR OF THIN SHEETS ýVITH
CUT-OUTs IN A TENSILE FIELD. (U)

DESCRIPTIVE NOTE: TELHNICAL REpT.,
JUN 71 199P ZIELSDORFFGEORGE Fe iCUNTRACT: OAHCOq-6•--OO00

MUNITOR; AROO T-2:20-E

UNCLASSIFIED REPORT

DESCRIPTORS; (OAIRPLA-4E PAvELS,
bUCKL1NGIMECHANICS))o STRESSES., TENSILE
PRoPERTIES, CUMPRESSIVE PRuPERTIES9 DEFLECTION,METAL PLATES, M.AT.HLMATICAL MUDo-Lbs DISTRIBUTION

IVE;TIFIERS: *w"•IqOW OPENINGS, FINITE DIFFERENCE
ANALYSIS. HOLES(APERTURES) (U)

THE PROBLLM OF A TElqSIONEo THIN PLATE CONTAINING A
CENTRALLY LOCATED HULE IS CUNSIuERED, THE KARMANPLATE FORMIULATION FUR MOOERATELY LARGE DEFLECTION 15
EXTENDED) TO INCLUDE MULTIPLY CONNECTED PLATES BYDtRIVING THE SET UF AUXILIAKY CONDITIONS WHICH MUST
BE SATISFIEU BY A SULuTIoI4 UN EACH INTERNAL BOUNDARY.THE COUPLED, NONLINEAR KARMAN EwUATIONS MAY BELINeARIZEO AND UNCOUPLEd UNuER SPECIFIED CONDITIONSAND THEN THE EQUATIUN;S uESCmIBE A PLANE STRESS
ELASTICITY PROBLEM AND A uULKLING PROBLEM WITH ANONUNIFORM PKEBUCKLL STRESS STATE. THE STRESS
DISTRIbuTION FOR A TENSIOi|EO INFINITE SHEET *ITH A
SLOT HOLE IS DETERMINED BY A COMPLEX VARIABLE
ANALYbIs. RESULTS OF A PHUTUELASTIC STRESS
ANALYSIS FOX FINITE 1IOTH PLATES ARE ALSO PRESENTEDAND COMPANEO 3 ITH THE COMPLEX VARIABLE SOLUTION FORTHE SAME HOLE GLOMETRIEb, BY AN EXAMINATION OF THE
STAbILITY PROBLEMs IT Il SHVHN THAT A SOUTH*ELL, FORM LOAD-DISPLACEMLNT RELATION CAN BE OERIVED.
THE LIMIT OF APPLICABILITY UF THE SOUTHuELL
TLCHNIQUE IS FOUNU TO DEPLNu ON THE EXTENT TO WHICHSTIFFENINb dUE TO MIDDLE SURFACE STNETCHINGI.NFLJLINCEb THE LOAD-DEFLECTION RESPONSE. A METHODOF LXPERI.E.vTALLY DETECTING THIj EFFECT IS DESCRIBED
ANO ObEl) AS A BASIS FOR 414 .XPERIME-TAL STUDY OF THELOCAL BUCKLIN(, 6EHAVIOR OF TENSIONEd SHEETS WITH
SLOTS. THL. UCKLING DATA OBTAINED ARE ANALYZED,
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UNCLASSIFIED

uJC REPORT dlSLIOGRAPHY SEARS.H CONTROL NO* /LDMLl

AU-720 164 1/3 20/11
NAVAL AIR UEVELUPMENT CLNTER iAmMINNTER PA AERO STRUCTURES
DLPT

STRESSEs AND STRAIN$ AROUND OPEN AND FILLED
HOL.S IN AN ALUMINUM SHEET DURING CYCLIC
LUAUIN , (U)

DLSCRIPTIvE NOTE: FINAL REPT.,
JAN 71 87P VINING.RALPH E9 1

RLPT# NU. 4AUC-ST-7009
PROJ: NAI)C-IR-TR-4f-OI. ZR011-01-Ul

UNCLASSIFIEU REPORT

DtScIIPTORs: (*METAL PLATESt STRJCTURAL
PROPERTIES,, (*AIRPLANE PA1,ELS, METAL PLATES),
ALUMINUM ALLOYS, STRLSSESt STRAIN(MECHANICS),
FRACrURE(MLCHANICS), TENSILE PROpERTIES, TEST

LQUIPMLNT, TEST mIETHODS (U)
IDENTIFIERS: ALUMINUM ALLOY 7075,
HOLES(UPENINGS) (U)

THE STRESS AN1) STRAIN HISTORY AT A POINT OF STRESS
CUNCENTRATION WERE STUDIEU IN AN EFFORT TO RESOLVE
CONFLICTS REGAROING THE EFFECTS OF SPECTRUM BLOCK
SIZE IN FATIGUE TESTING. FATIGUL TESTS *ERE
PERFORMED USING AS SPECIMENS LARGE 2, AS OF 7075-
T6 ALUMINUM ALLUY WITH A CENTRAL .'.. PLASTIC
DEFURMATIUN ýVAS INDUCED AT rPg EDGL OF THE HOLE.
ALTHOUGH THE GROSS AREA STRt:.i IN THE SHEET REMAINED
IN THE ELASTIC RANGE* IT v S FOUND THAT THE
STRAINS AT THE STREbS 'ZQO'! iNTRATOR VARIED DURING
SU6SEQUENT CONSTANT-A ;,•iUDE FATIGUE CYCLING.
RELAXATION OF THIE MEA,• '.rkESS AND STRAIN HARDENING
WERE 4UALJTATIVELY UETECTED, (AUTHOR) (U)
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UNCLASSIFIED

LIuOC NEPODT BIB.IUGKAPHY SEARCH CONTROL *40* /LDMLI

AU-728 U09 1/3
NAVAL AIR DtVLLUPMENT CLNTEk wARMINbTER PA AERO STRUCTURES
DEPT

STRUCTURAL INTEý.RITY INVESTIGATION OF
RL:,ORKEo 5-2 CORRUGATED WINi. SKIN
PANELS@ (U)

DLSCRIPTIVE NOTE: FINAL REPT,,
APR 71 3dP LYSTAD,HtNRY Do 1BERMAN,

LOUIS
RLPTs NO. ,qAUC-Sr-7IU7
PNO.: 'R-1-5U60

UNCLASSIFIED REPORT

Dt.ScRIPTORS; (*AIRPLANE PAwELS,

FATIC3LE(MECHAINICb) 3 (*ANTISUBMARINE AIRCRAFT,

AIRPLANE PANELS), OINGS, CORNOSION,

ANIISUbMARINE AIRCRAFT, MAINTENANCE (U)
•uE•rIFIERS: FATIGUE TESTS, 5-2 AIRCRAFT (U)

LABORATORY FATIt2UE TESTS ýiERE PERFORMED ON REWORKED
5-2 CORRUbATED ,vING SKIN PANELS TO OETERMINE THE
EFFECT ON THE STRUCTURAL INTEGRITY OF SKIN MATERIAL
RLMOVAL DUE TO %.ORROSION OAMAGE. REfORKING OF THE

5-2 AIRCRAFT CORRUGATED WING SKIN PANELS, AS
PLRFURMED BY THL NAVAL AIR KEWORK FACILI'TIES.
To REMOvE CORROSION DAMAGED MATERIAL, DOES NOT

ADVLRSELY AFFECT THE STRUCTURAL INTEGRITY OF THE
PANELS- (AUTHOR) (U)

1 59

LUINCLAbSIFIED /ZDMLI

l-~',9 rm • MA~•• .•T " " , , - .. >. ...-



U1NCLASSIFIED

UDC REPORT BIBLIUGRAPHY SEARCH CONTROL NO. /LDMLI

AU-729 64l 11/6
NAVAL RESEARCH LAO AASHINGTUN D C

COMPARISON OF PLANE-STRESb FRACTURE
TOU'H14EsS FOR THREE ALUMINUM SHLET ALLOYS. (U)

DESCRIPTIVE NOTE: FINAL REPTv,
AUG 71 1'P FREEUCHARLES No ISULLIVAN,

ANNA Mo |STOOPoJOSEPH I
RtPT, NO. NRL-7299
PROj: RRnO7-UI--46a54I, NRL-MOI-2

UNCLASSIFIEO REPORT

DLSCRIPTORS: (OALUMINUM ALLOYS,
FRACTURE(MECHANICS))o (*AIRPLANE PANELS,
ALUMINUM ALLOYS), STRESSES,
LOAOING(MECHANICS), HEAT TREATMENT, CRACKS,
CRACK PROPAGATION, ELONGATION, TLST METHODS (U)

IuEiNTIFIERS; ALUM1INUM ALLOY 7178, ALUMINUM ALLOY
7075, ALuMINUM ALLOY 7475, ULTRAHIGH STRENGTH
ALLOYS, *FKACTURL TOUGHNESS (U)

A PROGRAM FOR EVOLVING ANALYTICAL PROCEDURES TO
CHARACTERIZE THE FRACTURE RESISTANCE OF HIGH-STRENGTH
SHEET METALS HAS BEEN INITIATED@ THL FIRST PHASE
OF THIS PRObRAM IS CONCERNEU wITH THE DEVELOPMENT OF
A $TANDARD PLANE-STrESS TES1 METHOD FOR RELIABLE
"CHARACTERIZATION OF HIGH-bTRENGTH SHEET ALLOYS.
THE TEST INCORPORATES FRACTURE MECHANICS PRINCIPLES
TO UEFINE TItE RELATIONSHIP oETWEEN THE STRESS AND
CRITICAL CRACK SILE AT INSTABILITY IN TERMS OF A
SINGLE PARAMETER. A CENTER-CRACKED SHEET PANEL HAS
BEEN SELECTED AS THE MOST PROMISING TEST-SPECIMEN
CUNFI(aURATION Tu INVESTIGATE THIS RELATIONSHIPS
(AUTHOR) (U)
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UNCLASSIFIED

LUC REpORT dIBLIOGkAPHY bEARCH CONTROL NOe /LDMLI

AU-729 801 2U/11 1/3
ARMY MATERIALS ANU MECHANICS RESEARCH CENTER WATERTOWN

MASS

ANALYSIS OF CRACKS IN WIDE URTHUTROPIC
PLArE WITH LONGITUDINAL STIFFENERS, (U)

DLSLRIPTIVE NOTE: TECHNICAL REPTpv

AUb 71 16P LAKSHMIKANTHAMCHATTA I
RLPT. NO. AMMRC-TR-71.29
PNOJ: DA-I-T-O6zIOSbA-34Y

UNCLASSIFIED HEPORT

DOSCRIPTORS: (OCRACKSt STRESSES)t (*AIRPLANE
PANELSt MECHANICAL PROPERTIES), COMPOSITE
MATERIALS, BOUJNDARY VALUE PROBLEMS, dENDING (U)

IDENqTIFIERS: STIFFENED PLATES (U)

RLCENTLY, THE HOWLAND-ISIDA APPROACH TO CRACKS
IN ISOTROPIC STRIPS tiAS EATENDEO BY LAKSHMIKANTHAM
TO THE :ASE OF AN ORTHOTRuPIC STRIP WITH EDGE
STIFFENERS@ THE PRESENT REPORT USES HIS TECHNIQUES
IN SOLVINb THE PROBLEM OF A TENSIONED WIDE PLATE WITH
PARALLEl STRINGERS AND STRESS FREE CRACKS IN
ALTERNATE PANELb, ThE RLSULIS OF THIS PROBLEM
TOGETHER AITH THE PREVIOUS STUDY ARE EXPECTED TO
COVER MANY CASES OF AIRCRAFr STRUCTURAL IMPORTANCEI
EFECIALLY *HERE FIbER-REINFORCED COMPOSITES ARE
USEO. (AUTHOR) (U)

I
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U14~CL ASSIjFI~EDI

OUC f(EPOKT I81LIOGRAPHY SEARCH CONTROL NO. /Z.DMLI

Au-732 3~53 13/0 /
PICATINNY ARSENAL DOVER N j

EVALUATIONj OF TilE AiIHESIVr. bONDING PROCESSES
UbEi) IN HELICUPTER MANUFACTURE. PART I*
DUIRA61LITY OF ADHESIVE BONDS OBTAINED AS A
RE.SULT oF PR~OCESSES USED IN THE UH-1
Ht.LICOPTEko (U)

DtSCRIPrIvE NuTE: TELHNICAL kEpT.,
SEP 71 11UP ,EGMAN,RAYMOND F. ;ROSS,

MARIE C. ;SLOTAoSTANLEY As IDUDAtEDvARD So

RLPT9 NW. PA-TR-4186

UNCLASSIFIEU REPORT

DLSCRIPTORs: *.BOND I NG 9 SAN0-:I CHI PAI4ELS)
(OAIr(PLANE PANEL:S, B8Oi4JOI')s (*HLLlf.UPTEIRSo
MAi,.UFACTURING m4ErHu.D5), b0,ODL0 JUINTS, TITANIUM
ALLUYS, ALUMINUM ALLuYS, COm~osITE MATERIALS,
ANUDIC CoArINGS, FAILURE(MLCkIANICS) ( U
IuENTIFIEwS: Qk-1 AIR~CRAFT, H-1 AIRCRAFT,

t"TITAN~IUM ALLoY 6AL '4v, ALUMIINUM ALLOY 2U2q (U)

THE METm.OuS USEU TO PREPAR~E AD)HERENUS FOR
Cus'lPUINENTS OF Ui-1 AIRCRAFT (PIRTo BONDING)

FWER~E EVmLUATEU FOR~ THEIR~ ýFFECT UPO1N THE OURABILIvY
OF THE IiO('JDEt) JOINT* THL PHuc;PHATE-FLUORIDE METHOD
FUR TITANIUM PRODUCLS A SURFAcE *HICHO ýIHEN BONDED,
WAS 7.95 TU ID T11MLS MORE. LUIMAUý-L THAN JOINTS PREPARED

* FROM TITAN~IUM SURFALES IHAT WE'i ALA(ALINE CLEANED.
UPON AGIN~.i THE SURFACE STRUCTUNE OF THE PHOSPHATE-
FLUORIOF TRLATEU bPECIMENS SHOWLD SIGNS~ OF CONVeRSION
TU rHL LESS DURABLE STRUCTURF FOUND ON THE ALKALINE-
CLEANED TITANIUM. THE METHOu USLD TU ANODIZE
ALUMINUM PRODUCED A SURFACE W'HILHý ivHEN BONDED,
EXHIOITED ESSENTIALL~Y TilE SAME UURA61LITY A$ THL
BONUS USING PHOS.PHATE-FLUORIDE-E.TCH0D TITANIUM.
BUNOS To 63LASS-iiESIW-COsiPUSITE ADHEtiENUS ARE. AS
DulKAdLE AS TH-E COhPuSIi. ITbE.LF AND FAILURES WERE
FOUNL) TO bE INTERLAMINAi~. (AUTHuR) (U)

162

UwVCLAý)SIFIEU /ZDMLI

iL



fl ~UNCLASS IF IED

LILC IREpOmT 61BLIUGRAPHY SEARLH CONTROL NO. /LDMLI

AO-734 192 2ui/11 20/'4
TL4AS UNIV AUSTIN DtPT UF ALROSPACE ENGINLERING AND
ElyGINLEHIivG MECHANICS

INFLUL~NCE OF A SUPERSONIC FLOvWFIELD ON THE
ELASTIC STAL61LITY OF CY6.INDikICAL SHL.LLS9 (U)

JUN 7 dPcARR,GERALD is;TAMN

RU.NALI) O.
CUNfRACT; AFOSR-1996-71
P140j: AF.978,i
T A5,K 97i2ulI
MONITUR; AFOSti TH-71-30SU

UINCLASSIFIEU t(EPQRT
AVAILABILITY: PUB. IN AIAA ~jNLo) V8 N6 P993-I00U
JUN 7U.

SUPPLc.IlNTAkY NOTE.: PREPARtD IN COOPERATION 61TH SANDIA
LAoSes ALBUQUERQUE, NEW mEAUCO. REPTs NO. SC-

DLSCRIPTORS: (oSiRUCTURAL. 5HLLLSo AEROELAsTic;TY~o
(0FANEL.S(SrRUCTU.RAL)i FLUTTER), SUPER~SONIC
FLO'4s FLow FIELDS, CYLINDRICAL BODIES, STABILITY,
ojULKLIINGcMtCHA,qJICS)9 STRESSES,
LOAUIN(2(i4ECHA14ICS)v L.OMPHE.aSIVE PROPERTIES#
MArHLMATICAL 'IQOLLSo AIRFRAMLS (U)

IwEIITIFIERs: OCYLINDKICAL SHLLLS (u)

THE RATHER~ COMPLEX I'JTERACTION P'ROBLEM OF SMELL
DI vLR(3ENCE. AN'D PANEL FLUT TER THAT MAY BE ENCOUNTERED
BY AN AEROSPACE VEHICLE DURING THE BOOST PHASE UF A
TRAJtELTo1RY 15 TIREATLo THIEORETICALLY AND THE RESULTS
Tii'N C.OMPARED QUALIItATIVELY v.JTM RECE1NT EXPLRIMLNTAL
ObSLRVATIuNbs THE AIwAtYTICAL mOuEL CONSIDERS THE
Cumd INEin jNFLUEigCe OF 114NTERIIAL PRXESSURE AND AX IAL
CumPRC.SsIvE LOA 1)ING ON A THIN-WALLEL) CYLINDRICAL
SHELL 1w. A S~JPEIS0N1c FLOFIELD. RADIAL EDGE
CUNSTRAINT AND INITIAL IMPEr(FECTIONS ALSO ARE
Cu;4SIUEREvq THE FURIIULATIuN EMPL.OYS THE NONLINEAR
DONPNELL SHIELL EQiUATIONS ArJD A LINEAri 'PISTOt4
THiEORY' ALRoOYNAMIC APPrCOXINATION AND UTILILES A
KINLTIC STAoILITY APPROACH. THE AERUELASTIC
STA61LITY OF THE SHLLL IS OLTENMINEI) ABOUT ITS
DEFORMErn eiIDLE SURFACE U.SING GALERKINIS TECHNIWUE
IN A MO1OAL SOLUrIUN. (AUTHOii) (U
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UNCLASSIFIEU

ODC REPORT BIBLIOGRAPHY !LARCH CUNIROL NO. /EMLII

AU-ý6U U7V

CALIFORNIA INbT OF IECH PASADLNA (2RADUATE AERONAUTICAL

LAB

A RLVIE0 OF RECLNT RESEARCH AT (iALCIT CONCERNINbi

FRACTURE INITIATION (U)

APR 61 IV. *ILLIAhiSMoL,;
CONTRACT: AF33 616 57QU

UNCLASSIFIEU REPORT

DESCRIPTORS: OFATIGUL (MECHANICS), *FRACTURE

(MECIANILS)o *STREbbES, DEFORMATION, ELASTICITY.
MATHEMATICAL ANALYSIS, HLCHANICAL PROPLRTIES, MECHANICS,
SwEPT-BACK WINGS! SWEPT wINGS, TENSILE PROPERTIES (U)

THE MECHANICS OF FRACTURE INITIATION WERE

INVESTIkATEU WITH PARTICULAR EMPHASIS ON THE EFFECTS

OF: COMdINED BENDING AND EXTENSIONAL STRESS ON AN

ISOTROPIC OR ORTHUTROPIC CRACKEO SPLCIMEN; "INITIAL
SHEET CURVATURE ON THE STRESS FIELD IN THE VICINITY
OF A CRACK; AND SIZE AND SHAPE OF THE YIELDED REGION,
OR PLASTIC ENCLAVE, NEAR THE POINT OF THE CRACK*

IT "AS FOUNu THAT ACCORDING TO REISSNER THEORY,

THE CIRCUMFERENTIIAL DISTRIBUTION OF SURFACE STRESSES

AT THE TIP OF A CRACK IN AN ISOTROPIC PLATE SUBJECTED

TO OENDING IS IUENTICAL TO THE EXTENSIONAL STRESS
DISTRIBUTION. S.CUNDt THE INITIAL CURVATURE OF A

CRACKED PLATE WAS AbSUCIATEO ANALYTICALLY AND

EXPERIMENTALLY voITH AN ELASTIC FOUNUATION SUPPORTING
A FLAT LRACKED PLATt, THIRD, ANALYTICAL SoLUTIONS

FOR BOTH INTERNALLY AND EXTERNALLY CRACKED INFINITE

ELASTIC ORTHOTROPIC PLATES aERE ObTAINED. FOURTH,

AN ANALYSIS OF THE PLASTIC ENCLAVL AT THE CRACK POINT

IN AN ISOTRUPIC SmEtT VAS CONDUCTED FUR AN EXTERNALLY
CRACKED SPECIMEN, UbING RELAXATION METHODS. THE

AREA OF THE ENCLAVE IS PRESENTED AS A FUNCTION OF

APPLIED TEN5ILE STRESS. BASED UPOF THL SILE OF THE

ENCLAVE, THE PLASTIC STRAIN ENERGY IS ESTIMATEDs AND
A DUCTILE FRACTURE CRITERION IS PROPObED, A
THEORY OF FRACTURE INITIATION IS PROPOSED FOR HIGH-
STRES$S LOW-CYCLE FATIGUE WHICH, AS A NATURAL RESULT,

DISTINGUISHES BLTUELN DIFFERENT ORDER: OF LOAD

SPECTRA. (AUTHOR) (U)
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UNCLASSIFIED

DDC KEPORT BIBLIOGdAPHY SEARCH CUNI.ROL NO* /EMLII

AU-271 897
NATIONAL AERONAUTIC$ AND SPACE ADMINIbTRATION WASMINGTOii D

Ic C

A NOTE UN HtLICUPTER ROTUR-eLADE FATIGUE-CRACK
PROPAGATION RATLS UNDER EQUIVALENT-LIFETIME FATIGOE

LOAOINGS (U)

Fed 62 IV WARDJOHN Fe;

REPT. NO, TN D IU)u

UNCLASSIFIED REPORT

DESCRIPTORS: *ROTOR BLADES (ROTARY WIN4S)o FATIGUE
(MECHANICS), FRACTURL (MLCHANICS), HLLICOPTER ROTORS,

LIFE EXPECTANCY, LOAO DISTRIBUTIUN, USCILLATION,

STRESSES, TESTS (U)

RESULTS ARE GIVtN FUR A BRIEF INVESTIGATION OF THE
RELATIVE RATES OF FATIGUECRACK PROPA4ATIUN OBTAINED

IN HELICOPTER-ROTOR-BLADE FATIGUE TESIS IN WHICH

SIMPLIFIED, EQUIVALENT-TOTAL-LIFETIME, FATIGUE-TEST
LOADINGS AT ZERO MEAN LOAD ARE USED TU SIMULATE A

FLIGHT FATIGUE LOADING THAT INCLUDES A MEAN TENSION

LOAU* THE CONVENTIONAL eQUIVALENT-LIFETIME
LUAUINGS DO NOT GIVE EQUIVALENT RATES OF CRACK

PROPAGATION# FOR TYPICAL ROTOR-BLADE LOADINbS.

WHICH INCLUUED LARGL MEAN TENSION LOAD* THE GENERAL

TREND WAS TONARu GRLATLY REDUCED RATES OF FATIGUE-

CRACK PROPAGATION UNDER THE EWUIVALENT-LIFETIME

LuAUINGS PRUVID.O A NONCONSERVATIVE BASIS FOR
ESTABLISHING ROTOR-bLADE INSPECTION INTERVALS.

(AUTHOR) (U)
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UNCLASSIFIEU

UDL HEPORT BIBLIOG8APHY SEARCH CONTROL NO. /LMLII

AU-Z72 163
GENLRAL DYNAMICS/FOriT VoURTH TEX

B-So IING - PYLUrN BUX FORGING - MC.CHANICAL PROPERTIES

O-TERMINATION OF (U)

JAN 6Z IV JONESoRsL*;
REPT. NO, FGT 2742
CONTRACT: AF33 600 41891

UNCLASSIFIED KEPONT

DESCRIPTORS: #AIRCRAFT PROTUBERANCES, *FORGING, OWINGS,
AIRPLANES9 FATIGUE (MECHANICS)$ MECHANICAL PROPERTIESo
mICROSTRUCTURE, MOUNTING BRACKLTS, STAINLESS STEEL,
bTEELe TL1SILE PROPEATIES (U)

IUENTIFIERS: AOI-402 ENGINES (U)

A PROPOZE0 UESI(N ChANGL RON THE FAuRICATION OF THE
INBUARD PYLON ATTACH 6RACKET 4W33U6-29 AND -30o
USED ON B-Sb AIRPLANES, INVOLVED FORGING A SINGLE
SAE 433b MOO. STEEL BIl.LET INTO THE RUUGH SHAPE OF
THE WINi-PYLON dOA *HICH WOULD THLN Bt. MACHINED TO
THE FINAL CONFIGURArION, IN GENERAL THE MECHANICAL
PROPERTIES OF THE SAE 4335 MOD* STEEL FORGING
COMPAREU FAVORAdLY bvITH THOSE OoTAIrEU FROM THE BAR
STOLK. THOSt ARtAb TESTED IN THE FORGIfjG HAD
LOWLRED DUCTILITY AND FATIGUE STRLNbTr WERE EXPLAINED
BY REASON OF PROXIMITY TO THE FORGINb PARTING PLANE,
TRANSVERIL kRAIN OIRECTION, AND/OR INCLUSIONS. AT
THE 190 KSI HEAT TRLAT LEVEL, THE STATIC STRENGTH OF
THE FORGING WAS NOT NOTCH SENSITIVE TO STRESS
CONCENTkATIONS AS HIGH AS K SUB T EWUALS 11, THE
MAJORITY OF THE FATIGUE CRACKS IN THE SMOOTH FATI.JE
SPECIMENS STARTLD AT INCLUSIONS WHICH WERE EXPOSED TO
THE SPECIMEN OUTER SURFACE. IN THOSL hPECIMENs
WHEIE THE INCLUSIONS hERE CONCENTRATEU OR UNUSUALLY

LARGE, THE FATIkUE STRENGTH OF THL MAIERIAL WAS
DRAbTICALLY REDUCED. (AUTHOR) (U)
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UNCLASSIFIEu

UDC REPORT BIBLIUGNAPHY SEARCH CONTROL NO. /LMLII

AU-286 841

(iENCRAL DYNAMIC5/FORT 4URTH TEX

W INm-OYWAMIC ETCHLD CORRUGATED SPAR YiLBS-FAIIGUe
TENMILE-TESf OF (U)

JUL 58 IV MAYJo;
REPT. NO. FTOM 19'9
CONTRACT: AF33 6,7 72q8

UNCLA5SIFIED REPORT

DESCRIPTORS; *ALUMINUM, *WINbSo ELASTICITYs FATIGUE
(MEChANICS), MANUFACTURING METHODS, MlECHANICAL
FROPERTIES, TENSILE PRUPERTI.S, TESTS (U)

DETERMINATION OF FATIGUE CHARACTERISTICS OF
ETCHED COURUGATEO OE5 COMPArED TO THObE OF PLAIN
CORRUGATED WEBS.
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S• UNCLAbSIFIEU

SODC KEPRT BIBLIUGRAPHY SEARCH CONiROL Noo /EMLIU

• i Au-29U 284

HUGHES TOOL CO LULVLR CITY CALIF

HUT CYCLE ROTOR SYSTEM RESULTS OF CUMPONENT TESTS•'PROGRAM (U

MAR 62 IV DEVEAUX•,oD,;
RLPT. NO, 28b 9 8 62 8

CUNTRACT: AF33 60O 30271

SUNCLASSIFIED REPOiHT

DESCRIPTORS: *HELICOPTER RoTORS, OJET HELICOPTER ROTURS,

bEARINGS9 DESIGN, DUCTS, FATIGUE (MECHANICS), FRACTURE
(MECHANXCS), FREWUENCY, OSCILLATION, RtSONANCE. ROTOR

BLADES (ROTARY WINGS), SEALS (STOPPERS), TEST EýUIPMLNT,

TEST METHODS, TITANIUM (U)

COMPONENT TESTS %ERE CONDUCTED ON THE HOT CYCLE

ROTOR SYSrEm, TnL BLAUE FATIGUE TLSTe AFTER
MODIFICATIONS, GAVE A SATISFACTORY SERVICE LIFE.
THE ARTICULATE DUCT OUT6OARU SEAL TEST AND THE

BLAUE FLAPPING-FEATHERING BEARING WLAN TEST INDICATED
SATISFACTORY SERVICL LIFE WITi 14EGLIGIBLE AEAR AND
LEAKA(JE, THL TWO SE,&".NT DUC' SEALANT TEST

DEMONSTRATEU TH. ABILITY OF THE RTV-6UI S)!.ASTIC
RUB6ER COMPOUND TO NI1HSTAND THE PRLSbURE AND

ThERMAL ENVIRONMLNTS OF THE HOT CYCLE ROTOR

SYSTEM, (AUTHOR) (U)

169

UNCLASSIFIED /EML•I



UNCLASSIFIEU

UDC REPORT BIBLIOGaAPHY SEARC', CONIROL NO. /eMLIl

AD-4O0 081L
SPECIAL AIR WARFARE CENTER EGLIN AFd FLA

T-28 1/U STrUCTuRAL INTEGRIIY PROGRAM FLIGHT

SEVALUATION PHASL (U )

DESCRIPTIVE NOTE: TECHNILAL DOCUMENTARY REPT.,
JUL 63 1'P IDDINGStARCHIE To 6 JR.;

ROWANJUHN M,
REPT. NO. SAvVC-TLR-63-2

UiqCLASSIF lEt F4EPcRT
DISTRIBUTION: USGO: OTHERS TO TACTICAL AIR
"COMMANDD ATTN: UORQ, LANGLEY AFB, VA.
23365.

DESCRIPTORS: (#TRAINING PLANES, FLIGHT TEST ING),
(,v.INGh, DEFORMATIONI. (U)

IUENTIFIERS: T-28 AIRCRAFT, oRINKLINf, MISSION
PROFILES, 19o3. (U)

ELEVEN MISSIONS WERL FLUw TO GATHER UATA ON THE
PERMANENT WRINKLING OF THE UPPER WING SKIN AND
CRACKING OF THE DOUuLER AND SKIN ADJACENT TO THE
CAMLRA ACCESS DOOR, EXHIBITED BY T-28 AIRCRAFT.
DATA 6ERE NEEDED 6HICH WOULD ACCURATELY DEFINE THE
LIMIT LOAD FACTOR ENVELOPE IN THE WEIGHT AND STORE
CONFIGURATIUNS. SYMMETRICAL G BUILDUP WAS
ACCUMPLISHED IN 1/2-G INCREMENTS AT 275 KIAS*
MINOR UPPER VWING SKIN 6RINKL!NG OCCURED AT 5*LG,
AFTER PERFORMANCF OF FULL AILERON DtFLEC TION I.O-G
ROLLS AT 25U KIAS THERE WAS EVIDENCE OF THE ONSET
OF MINOR UPPER ivING SrIN WRINKLING, TWO SMALL UPPER
WING SKIN WRINKLES OCCURED DURINr. AN AEROBATIc
TRAINING MISSION PROFILE* MAXIMUM ACCELERATION UN
THIS MISSION OA3 APPROXIMATELY L.IG. INCREMENTAL
ACCELERATION BUILDUP DURING ROLLING MANEUVERS *AS
ACCOMPLISHEU UP TO A LEVEL OF '40 Go NO AING
WRINKLING OCCURLD DURING THESE MANEUVERS. NO NE*
BRINKLES WERE NOTED SUBSEQUEI4T TO GUNIiERY,'//jMBING
PROFILEhc NORMAL DIVE BOMB RECOVERY (40 DEGREES
DIVE ANGLE) wVAS FOUND TO REWUIRE APPROXIMATELY
4,0 Go ALL *ING WRINKLING WHICH WAS ENCOUNTERED
WAS SUPtRFICIAL DAMAGE TO THE UPPER hING SKIN.
INSPECTION OF THE WING AND ANALYSIS OF FLIGHT TEST
DATA INLICATED THAT THIS DEPORMATION HAD NOT
AFFECTE) THI. BASIC STRUCTURAL STRENGTH OF THE WING.
(AUTHOR) (U)
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UNCLASSIFIED

UDL REeONT 3I8LIOGKAPHY SEARCH CONIROL Nu, /EMLII

AU-627 361 1/3
HUGHE: TOUL CO CULVER CITY CALIF AIRCHAFT DIV

COMPONENT TESTING XV-YA HOT CYCLE REStARCH
AIRCRAF I (U)

DESCRIPTIVE NOTE! $UiNMARY REPT, 29 SEP 62-15 MAR 6b,

lqOV 65 19 9 P DEVEAUXiG Do
RLPT* NU* HTC-AD-64-26 (385-T-16)
CONTRACT: DA-4q-177-AML.877(T)
TASK: IMi2lqUID1l4O3
MONITOR; USAAVLA6S , TH-65-3d

UNCLASSIFIED REPORT

SUPPLEMENTARY tiOTE: SEE ALSU AU-621 684,

DLSLRIPTOX:S (*VLRTICAL TAKE-OFF PLANE:, ROTOR
bLADULS(RUTARY aINGS)), (*ROTUR BLADES(tKOTAkY
,INGS)l TESTS), jET HELICOPTER ROTORS,

FATImUE(MECHANICS),, ROTARY WINGS, FREQUENCY,
JOINTst RESEARCH PLANES (U)

IDENTIFIERS; V-9 AIRLRAFT (U)

THE cOmPONENT TtSTS INCLUDED FATIGUE TESTS UF THE

BLADE RUOT-END ANU CONSTANT SECTION ANEAS, HUB GIM3ýL
SYSTEM, SPAR-TO-SEGMENT AND ROOT-FITTING-TO-SPAR
ATTACHMLNTS, ANU MATERIAL EVALUATION TESTS OF THE
BLAUE SPARS. SEALING TESTS vERE CONUUCTED ON TVF
,)OINT BET,,ELN THE Y-DuCT ANU TRIDUCT IN THE HUB
AREA, THE JUINT AREA BETWEEN THE GAS uENERATOR AND
DIVERTEN VALVE, AND THE FIXED-DUCT JOINT ON THE ROTOR
BLADE. bLADE NATURAL FRA.QUENCY TESTS *ERE CONDUCTED
TO ENSURE THAT THE NATUR'AL FREWUENCIES OF THE ROTOR
BLADE NUULD NOT BE IN A CRITICAL FREQUENCY RANGE.
THE INSTRUMtNTEU FLIGHT BLADE WAS CALIBRAfED IN A
TEST FIXTURE dEFORE THE FLIGHT TEST PROGRAM.
(AUTHOR) (U)
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UNCLASSIFIED

DDo REPORT BIBLIOGKAPHY SEARCH CONTROL NO. /LMLII

NA0-631 ANM9 1/3 20/11

NATIONAL AERO- AND ASTRONAUTICAL tiESEARCH INST AMSTERDAM
(NETHERLANDS)

STRAIN MEASUREMLNTS O,1 EIGHT FULL-SCA6E 4ING CENTER
SELCTIUN•, (U)

* DtSCRIPTIVE NOTE: ýCIENTIFIC REPTo,
UEC 63 47P SEVENHUYbEN,Ps J, ;NLDERVEEN,

A. ;SCHIJVE,J ;
RLPT. NO. !CIENTIFIC-3,NLR-•e6IO

CONTRACT: AF 61(USZ)-439i

UNCLASSIFIED REPORT

DESCRIPTOR$S: (*WINGS, FATIGUE(MECHANICb))o
(.STflAiN(MECHANICS)t WINGS),

LOADING(MECHANICS), TESTS, CAPTIVE TESrS,
STREbSESs NETHERLANDS (U)

FOR AN INVEbTIGATION ON THE EwUIVALLNLE OF RANDOM

AND pROwRAMMED FATIuUE LOADS EI(3HT FULL-SCALE WING

CENTER sECTIONS WERE TESTEO. EACH FATIGUE TEST WAS
PRELEDEO BY A STATIC TEST TO CHECK THL SIMILARITY OF
THE STRLSS uISTRIBUTIONj IN ALL TENSION SKINS. IN

THE REPORT THE RESULTS OF THESE STAI!(. TESTS ARE
PRESENTED AND Ai4 ANALYSIS OF THE TRENDS OBSERVED IS
GIVEN. THE MAXIMUM LOAD IN THE STATIC TEST 4AS

ONLY 5LIGHTLY BEYOND THL MEAN LOAD OF THE FATIGUE

TESTS. THE FOLLOUING OBSERVATIONS WERL MADE:

(A) THE STRAIN MEASUREMENTS MAD)E ON PORT AND
STARBOAND OF THL TENSION SKIN ARE IN GOOD AGREEMENT

(B) THE SAME APPLIES TO THE STRAIN MEASUREMENTS
MADE ON ALL EIGHT TENSION SKINS AT THL SAME LOCATICN,

(C) AT THE SAME LOCATION ON DIFFERENT TENSION
SKINS THE AVERAGE VALUE OF THE STANuAtRD DEVIATION WAS
24. THE SCATTER 15 MAINLY DUE TO THE MEASUREMENT

TECHNIQUES AND Nor TO DIFRERENCES BETtiEEN THE TENSION

SKINS* (D) SECONDARY dENDING, ALTHOUGH SMALL#

INCREASLD SUMEWHAT THE SCATTER OF THE RESULTS,

(E) THE EFFECT OF FATIGUE LOADING Ow (HE OUTPUT

OF THE STRAIN 5AGES *AS VERY SMALLt DESPITE THE HIGH

FATIGUE LOADING WHICH INDUCED FAILURE OF MAOY GAGES.

(AUTHOR) (U)
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UN CLAS S F IE U

DOC KEPORT BIBL.IUGHAPHY SEARCH CUNTROL NO. /EMLIl

AU-631 b72 1/3 20/11
NATION~AL AERO- ANO ASTRUNAUTICAL RESEARCH INST AMSTERDAM

u4NE THE.R LANDS))

EXPERIMC.NTAL DETAIL!S OF TESTINGI A FULL-SCALEi~i STRUCTURE WITH hANDUM AND PIKO(RAMMEU FATIG~UE LOAD
SEQUENCE~S, (U)

DESCRIPTIVE NOTE: SCE1ETIFIC REP'T.,
JAN 6'9 3w' NEDEIKVEENAs ;OEc RIJK.,P.

BROLKoD. ;SCHIJVEo, ;
REPT. NO. SCIENTIF*IC-l,r4LRwS*608

CONTRACT: AF 61(062)-439 t

UNCLASSIFIED. REPORT

DESCRIPTORS: (*.WINGSs LOAOINb(flECHANICS))v
t*FAfI(.UE(PlECHAN1CS)s ujINGS), TESTS, TLST
EQUIPMENT, VISUAL IN5PECIION,

FRACTUNEIMEClIANICS), X RAYS, NETtIERLANUSt
TRANSPORT PLANES (U)

IUENTIFIERS: F-27 AIRCr(AFT (U)

FOR NT IN ECTTIONSJ ot4R THESTED. THLEN OF~~ DSRINDOS
FOAND PR13ANVESFATIOII LOAD~ TIGE EuLL-SVALNEO RNDOM

AEND~ PMOI3RAMMEL FATGE. TLOAEDST EI PKT F OLLSCAILF IN
T1E FATIGUJE MACHINIE DtýVELOPED FOR THIlS PUR~POSE AND

SUMt. TE:)TINQ LXE.1ERILNCEs LOAD MONITORPilG OF THE
HYDRAULIC MACHINE OLCU~t) By COMPAR~ING A FEEU"BACK
SIGNAL FROM A LLJAO LELL 41TH THE OUIUuT OF A SELECTEDI
NHEAT!STUNE CIRCUIT AlTii AN ADJUSTABLE
PO)TLNTI(OMETLR. THLRL ARt 3Z CIRCUITS oEHICH CAN BE
SLLECTEU BY A D161TAL TAPE K~EADER 1i'4 ANY ARBITRARY
SEQUENJCL. IN THIS 4AY A RANOOM bEWULNCE OF 32 LOAI)
LEVEL.>L)AN bE AIPLIE.D, THE HYuRAULIC ~AND THE.
Ek.ECTRONIC I'ARTb ARE. UESCRIbEI) IN 10ME. DETAIL. IN
ElV!rlT FATIGUE TtSTS A GUOD RELIABILITY AND ACCUr.ACY
01ERL UBTAINt.D. iURING THIE FAT(IGUE T4.S1S THE
INSPECTIUNS FOR CliACK5 *ERE MADE. VISUALLY AND WeiT
X-RAY E~iUIPM1ENT, Vli~UAL INSPECTIONS *LRE MADE
ViHE-4 THE. TEST VAS RUNNI.NG, IN V IEYW OF THf: INCREASED
SENý,IrIVIrY. THL IiESULTS OF THE. X-RAY METHOD FOR
SMALL CRACK.'ý bbEHE V..RY SENSITIVE. FOR lHE MEAN LUAL) IN
THE STRUCTURE. USEFUL RLSULTS WERE U8IAINE.D.
(AUTHUR) (U)
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UNCLASSIFIED

O)DC HEPRT BIBLIOGHApHY SEARCH CONTROL NO. /LELIIAD-631 i7J 
1/3 2U/1)NATIONAL AERO- AND ASTRUNAUTICAL RESEARCH INST AMSTERDAM('NETHERLANOS)

FATIGUE LOAUS APPLZED ON A FULL-SCALE STRUCTURE ZN
RANDOM AND PROGrAMMeD SLQUENCES, 

(U)
DESCRIpT4VE NOTE: SCIENTIFIC REPT.,APR 614 3) SCHIJVEJ.RLPT, NO, CJENTIFIC.ZNLRS

6CDNT~RaCT: AF 6 1|US2).q.
3 9

"C". A$. p 1'Ft,

DESCRIPTOKS; (.w1N•5, LOADINc(MIECHAN1Cb)),(1FAfIbUt(MECHANjC.5)j 
61,VGSIIsRoTR 

SSEQULNCES, TESTS, 1¶E1HELANOS, TRANSPRU TPLANES 

(URIDENTIFIEHS: F-27 AIKCNAFT 
(U)
(U)FUR AN 4NVEbTIGATION UN THE EQUIVALENCE OF RANDOMANO pNHMHAMMED FATIuUE LOADS EIGHT FULL-SCALE BWINGCENTEK bECT)ONS tvERL TESTED. THE HEPOT DESCRIBESTHE LUAU SEWUENCES APPLIED IN THE TESTS, THERANDOM bEQULNCE OAS DERIVED FROM A STNAIN-GAGE RECORDO&TAINEO tblTH AN AIrCrAFT FLYING IN TURBULENT AIR,fTI1 RECORD *AS AMPLIFIED AND AOAPTTO TO THEFATIGUJE MACHINE, THE STATISTICAL PRUPLRTILS ASOdTAuI1EU bY SEVERAL METHODSP COUNTING PEAK LOADS ORLOAD RANGES, ARL PRtSENTED# THE LUAU SEQUENCE FORTHE PROURAm TESTS AiD THE ASSESSHLNT UF THE GROUND.

TO-Ali( LYCLLS ARE DESCIIBED& THE LOADb APPLIED INEACH OF THE EIGHT TESTS ARE SQ!MMANILED. BRIEFCOMIIENTb UN THE RESULTS ARE GIVEN# (AUTHOR) 
(U)

/
/
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U NCL ASSIjFI1ED

U)DC IiE~POT 618LIUGtIAPHY SEAF'U.H CuNTRUL NO. /LMLIl

Aw-o.iI !ý7' 1/3 leO/11
NATIO14AL AEN(J- ANU ASTRUNAUTICAL RESEARCH INST AMSTERDAM
(N ETIH LRLA N 0

FATI(.iLE LIVES 06TAINED IN RANDOM AND PROGRAM TESTS UN
FULL-ý)CALL OV1NG CENTER tSELTIONS. IJ

DLSCRIPTIvE NOTE: SCIENTIFIC REPT-,
UEC 63 48 SCHIJVEoJo ;DE RIJKP.

RLPT. NO. SCIENTIFIC-'$,NLR-S.611
CUNrRACT: AF 61(U52)-'439t

U14CLASS I FIEU kEPORT

DLScRIPTONs: (OAINU.Ss LOADINý3mECHANICS) I,
SOF AT I OE ( mFCH AN ICS) I 1 6 1GS) I AERODYiNAM IC
LOADIN(.I, TLSTS. 6EWUL.NCES, SIMULATION, LIFE
LXPECTANCY, STATISTICAL ANALYS.IS, NETHERLANDS,
TRANSPORT PLANES (U)
IvENTIFIERS: F-27 AIRCRAFT (U)

FATIG~UE TL.STS At.RL LONDuCTEU ON EIGHT FULL-SCALE
WIN(Q LENTER SECTIONS OF THE F-27 FRIENDSHIP
ALRCRAFT, THE SP~ECIMEN CONSISTEu OF THE TEN$ION
SKIN, INCLUL)ING ALL STIFFENING c.LEME.NTSo THE.
RE;1AIND)ER OF. TH. vvING OAS RLPLACED by A DUMMY
STRUCTUtiE. T',O rESTh *EHE CARRIED OUT FOR EACH OF
THE FOLLOOVING LUAU bEQUENCEb: (1) RANDOM LOAD
(ýe) PROý,RAMMEU LOAD (3) RANWOM LOAD WITH
GROUND-TO -AIR CYLLLS C4) p,.OGRAMMEU LOAD
INCLUUING GROUNU-tTO-AIR CYCLES* THE RANDOM LOADING
WAS BASED ON A SIMULATION OF STRAIN GAGE RECORDS
OUTAINELo 6Y FLYLN(.a IN TUROjULENT AIR. THE PRIMARY
AIM 01. THE INVEbTIGATION ovAS TO STUDY THE EwUIVALENCE
0ý RAN~uM A.40) PiqOGjRAMMEw LOADINGiS. A COMPAflISON OF
THE FATIGUE LIVe.S Ai4O THE CNITICAL COMPONENTS
ItC*ICAT&.D THE FULLOhING TREi4CS: (A) CRACKS ftERE
FOUND 1w THE SAIIE CuMPOi4EN\TS FOR ALL TESTS. (3
THE FATIGUE LIFE UNDER THk. 1.OGKAMMýD LOAD WAS
SLIQHTLy-LO~qER THAN IN TH1E RANUOM LOAD TESTSP bOTH
FoR TESTS WITHOUT AND vvITH u3RoUt4-TU-AIR CYCLESs
(C) THE AUDITIoi-4 OF GROUNu-TO-AIR CYCLE'j REDUCEU
THE FATIGUE LIFc. TO SU OR EVEN LESS. FOR ONE
FATIGUE-SLNSITIVE ELEMENT SUFFICIENT DATA WERE
AVAILABLE FUX A STATISTICAL EVALUATIONI THIS
INUICATED THAT THE !SCATTEH woITHIN ONE STRUCTURE MAY
bL. ý3MALLEP( THAN THE VARIABILITY BETviEEN A NUMBER OF
IuElITICAL STRUCTURES. (AUTHuR) (U)
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uDJL REPORT BItLIOGNAP.1Y •[Ai(Ct CONTROL NO@ /LMLII

Au-6.L* 57S 1/3 20C/1

NATIONAL AERO- ANU) ASTRUNALIr'CL, RESEARCH *NST AMSTERDAM
jj Tr Hl. HlA i 0 S

CHALK PROPA6ATION Ai•L) RL'SiL'UAL S"ENGTH OF FULL SCALE

0110a Cl"NTLR SECTIUNS, (U)

DESCRIPTIVE NOTE: SCiEN'ýIFIC FEVI',i

64 62P fUEK,D,,
RLPT. NO* SCIENTIFIC S , NLR-5,61;2

CUNTRACT: AF 61(USi)-439,

U,\CLASS IF IEU KEPO(NT

D-.SCRIPToqs: (# I NGS, LO)AD I G ( M!'.1AN I CS)

( * AT IUE(MELHANIC5) s WINGS) ,

(OFAILURE(MECHANICS)o WINGS), TlCN5ILE

PRoPLRTIES, PROPAGATION, TESTS, [IOULATION,

NETHERLANDS, TRANSPORT PLANES (U)

IUENTIFIERS: F-27 AIRCRAFT (U)

FATIGUE TESTS WERE CONDUC1ED ON EIGHT FULL-SCALE

WINQ CENTER SECTIONS OF THE FOKKER F927 AIRCRAFTo

THE SPECIMEN CGNSISTED OF THF TENSION SKIN,

INCLUUING ALL STIFFLNIN(i ELEMENTS* THE REMAINDER

OF THE wvING AAS RLPLACED 6Y A DUMMY STRUCTURE. TWO

TESTS WERE CARRIED OUT FOR EACH OF THE FOLLOWING LOAD
SLwULNCIES: (1) RANUOM LOADo (2) PROGRAMMED

LUAD, (3) RANDOM LOAD WITH jROUND-TO-AIR CYCLESo

(4) PROGRAMMED LOAD INCLUDING GHOUNU-TO-AIR

CYCLES. THE RANUOM LOADIN(3 *AS bASED ON A

SIMULATION OF STRAIN GAGE RLCORUS 06TAINED dY FLYING

1;j TURBULENT AIR: THE PHIMARY AIM OF THE

INvLSTIGATION 4AS TU STUDY THE EQUIVALENCE OF RANDOM

AD PROGRAMMED LOADINGS, A COMPARISON OF THE CRACK

PHOPA(3ATION DATA INuICATE'ý THE FOLLOWING TRENDS:

CA) CRACK PROPA4ATIUN ýAS SLIGHTLY HIGHER UNDER A

RANUOMLy VARYING LOAD THAN UNDER A PROGRAMMED LOAD

SEQUENCE, (6) AODITION OF THE GROUND-TO-AIR

CYCLES INCREASED CRACK PRUPAGATION RATES BY AN AMOUNT
OF ABOUT SO%@ As FOR THE RESIDUAL STATIC STRENGTH

OF THE STNUCTURE IN THE PRESENCL OF CRACKS THE

FULLOVING REMARKS CAN BE MAUE: (4) !F CRACKS ARE

SHORT THE STRUCTURE BEHAVES LIKE AN UNSTIFFENED

PANEL, (3) FOR LONG CRACKS THE STRINGERS BECOME
EFFECtivE IN RAISIN4 THE RESIDUAL STRENGTH.

(AUTHUR) (U)
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U,'CLAbSIFIED

uOC REpORT BIBLIUGRAPHY SEARLH CONTROL NO, /LMLII

Ao-6.31 662 1/3
NATIONAL AENO- ANU ASTRONAUlICAL RESEARCH INST AMSTLRDAM
(NETHERLANDS)

RLSEARCH ON STRUCtUNAL FATIGUE TESTING. (U)

DLSLRIP1IvE NOTE: ANNUAL SUMMARY REPT,, NO* I, I1 SEP
60-14 SEP 61,

OCT 61 9P 5ChIjVEsu,
RLPT, NO. MS-61-b3,
CONTRACT: AF 61(USZ)-4Z9,

UNCLASSIFIEO REPORT

Dt.SLRIPTORs: (*AIRPLANE PAIwELS, STRUCTURAL
PROPERTIES), (sINGS, STtiESSES), TEST EQUIPMENT,
SATI(UL(MECHANICb), LOADIN.(MECHANICS),
N, E T HERLANDS (U)

ILEr4TIFIERS: F-27 AIRCRAFT (U)

TrE REPORT UEALb eITH A RESEARCH PROGRAM FOR
RANOOM-LOUD AND PROGRAM FATIGUE TESTS. THL SCOPL
OF THE INVESTIGATION IS TO AqcERTAIN THE VALIDITY OF
A LUAO SPECTRUM SIMPLIFICATION PROCEDURE WHEN APPLILD
TU A STRUCTURE NEPRESENrATIVE OF A MIODERN AIRCRAFT
DLSIGN, FUR THIS PUkPOSE A NUMBER OF F-27 WING
CLNTER-•ELTIOh TENSION SKINS WILL BE SUaJECTED TO
RANIOM-LOAD AND TO FROGRApi FATIbUE TESTS, TiE FIRST
PhASE OF 1HE PROGRAM CONSISTq OF THL DESIGN AND
MANUFACTURE OF A TEST RIG FUR MOUNTING THE TENSION
SKINS AND OF A HYDRAULIC LOADIN(. SYbTEM WITH SERVO-
APPARATUS TO APPLY THE OESIRFD RANDOM AND PROGRAMMEL
LOAD SEuUENCES, THE FIRST PImASE ALSO INCLUDES
STAIIC TESTING OF THE SPELIrEN IN ORDER TO CHECK THE
STRtSS )ISTHIBUTION IN THt rENSION SKIN@ THE REPORT
GIveS A BRIEF DESLRIPTION OF THE TEST SET-UP, THE
LUALAING SYSTEM, AND THE SERvO-APPARATUS. (AUTHOR)

(U)
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UNCLAS SIFIED

uUC, KEPOkT BIBLIUGkAPHY SEARCH CONTROL NO. /LMLII!1

AU-641 U30 1/3
HUGHES TOOL Co CULVLR CITY CALIF AIRCRAFT DIV

IIqViSTIbATION OF GEigERALILED METHODS FOR USE OF
ExCITATION PANELS TU PRUDUCL HELICOPTER ROTOR BLADE
FLIP3mT FATIaUL LOAD$ DURING NHIkL TEST. (U)

SDLSCRIPTIvE NOTE: FINAL REPT., 1' JAN 65-14 APR O66
AUG 66 SUP EAI;,•$j. Do ;AMERK9 Be

RLPT. NO@ hTCLAD'66-7,
CONTRACTe wli16-4621 7 s
PROj: PA-i-2j-4R,
MONITOR; NAEC-ASL 1100

UNCLASSIFIED KEPORT

DLSCRIPTORs: (#ROTOR BLAOES(ROTANY WINGS),

FATIQUE(MECHANICS))s FLIGHT lESTING,

LOADING(MECHANICS), HELICOPTLR RoTOR5S
PAwELSCSTRuCTURAL)s DAMAQE (U)

TU SUPPLEMENT PREVIOUS DATA OBTAINED WITH THREE
BLAOES, RuTORS %vITH TWO A14D FOUR BLADES WERE WHIRL
TLSTEu USIN4 THE EXCITATION PANEL TECHNIQUE. ROTOR
BLA)ES W;ERE TF.STEU HAVING TbIO DIFFERENT CHORD WIDTHS.
A SURVEY vvAS MADE OF THE IRANSILNT PRESSURES
PmODULEo UN THE EXCITATION PANELS BY THE ROTOR
BLAOES. THE RESONANT FREQUENCY OF THE THIRD
BENDING MODE OF THE ROTOR BLADE WAS SHIFTED FROM
BELOW THE NORMAL UPeRATING RANGE TO THE MAXIMUM
CUNTINUOUS P04JER-ON RPM BY ADDING EXTERNAL ;EIGHTS TO
THE BLADE LEADING EDGE* THE USE OF A COUNTERWEIGHT
Tu REPLACE A FATIgUEmDAMAGED ROTOR BLADE DURING WHIRL
TESTING WAS STUDIED AND REJECTED AS BEING OVERLY
CUMPLICATED, (AUTHOR) (U)
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UfN CLAS$SIFIED

UDC REPORT BIBLILGRAPHY SEARCH CONTROL NO. /EMLII

Au-669 414 1/3 O/11
BRITISH AIRCRAFT CORP LTD LONDON (ENGLAND)

FATIGUE TEST RESULTS ANU ANALYSIS OP 11 PISTON
PROVOS1 WINmS To DETERMINt THE EFFECT OF ORDER OF
PROGRAMMEU LOAD, (U)

JAN 68 16P PARISHH. Et

MUNITUR; MIN-TECH S/T-MEMO-b/67

UNCLASSIFIED REPORT

DESCRIPTORS: (sWINGS, FATIGUL(MECHANICS))1
L.IFE EXPECTANCY, STRESSES; LUADING(MECHANICS),
TESTS# FAILURE(MECHANICS)o GHEAT BRITAIN (U)

IUENTIFIERS: PISTON PROVOST v,ING5 (U)

FATIGUE RLSULTS OF 11 WIN(jS PROtaRAMME-LOADED IN
ASCLNDING ORDER WERE COMPARED WITH 'I WINGS TESTED IN
DLSCENDIN, ORDER, RESULTS INDICATE A SUdSTANTIAL
REDUCTION IN THE LOu MEAN LIFE *HEN TESTING IN
ASCENDING ORDER BUT NEGLIbIbLE DIFFERENCE IN
VARIANCE. COMPARISON OF THESE RESULTS WITH RESULTS
FROM TWO OTHER STUDIES INuILATES THAT THE MAGNITUDE
OF PEAK STRESS ANO SHAPE OF THE SPECTRUM APPLIEU,
VERY MUCH INFLUENCES WHETHEK DESCENDING OR ASCENDINIj

ORDLR OF LOAD GIVES THE LON(ER LNDURANCEo
(AUTHOR (U)
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UtNCLAbSIFIED

DDC REPORT BIBLIOGRAPHY SEARLH CONTROL. NOo /EMLlI

AD-669 416 1/3 20/11
BRIlIbH AIRCRAFT CORP LTD LUNDON (ENGLAND)

FATIGUE T.ST RESULTS ANU ANALYSIS OF FOUR PISTON
PROVOST VINi5 TLSTED IN AN AsCENDINU-DESCENDING ORDER
OF LOADIN~s tU)

MAR 68 IZP PARISHsHe E.
MUNITOR: MA S/T-MEMO-I/68

UNCLASSIFIED REPORT

DLSCRIPTORS: (OWIN4S, FATIGUE(MECHANICS)),
LOAOINf.(MELHANICS)o LIFE EXPECTANCY# TESTS,

CORRELATION TECHNIWUES, FAILURE(1IECHANICS),
kREAT bRITAIN (U)

IDENTIFIERS: PISTON PROVOST ,ljjGS (U)

RESULTS OF FATIrGUE TESTS ON FoUIN WINGS PROGRAMME
LOA0ED IN LO-HI-LO ORDER ARE COMPARED WITH
SIMILAR TESTS PERFORMED IN mI-LU ANU LO-HI
ORDERS REPORTED PREVIOUSLY. THE RESULTS LIE ALMOST
MID-NAY BETAEEN THE RESULTS FOR HI-LO AND LO-
HI TESTqo NO SI6NIFICANT DIFFERENCE IS SHOWN IN
EITtHER THE VARIANCE OR MEAN VALUE SINCE THE RESULTS
LIE ,1ITHIN THE SCATTER OF THE rREVIOUS TESTS*
(AUTHOR) (U)

I;I
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4

UNCLASSIFIED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /EMLII

AU-68'i 396 1/3
BELL HELICOPTER CU FORT WORTH TLX

WIND TUNNEL INVESTIUATIUN OF sEMIRIGID FULL-SCALE
ROTORS OPERATINb AT HIGH ADVANCE RATIOS. (U)

DESCRIP'rIVE NOTE: FINAL TECHNICAL REFT.,
JAN 69 IOUP CHARLESibRUCE Do ;TANNER*

WATSON H.
RtPT* NO. 576-099-UlU

CUNTRACT: OAAJO2-67-C-0O06
PROJ: DA.1-F-16220-A-139
TASK: I-F-16220'-A-13903
MONITOR; USAAVLA6S Tr-o9-2

UNCLASSIFIED REPORT

DLSCRIPTORS: (*HELICOPTER ROTORS,
PERFORMANCE(ENbImELRING)), ANGLE OF ATTACK,
THICKNESS, SuBSO14IC CHARACTERISTICS,
PITCH(MOTIUN), STABILIZATION@ NON-DESTRUCTIVE
STESTINN (U)

uILENTIFIERS: IiH-IB AIRCRAFT, H-I AIRCRAFT,
• ADVANCE RAT IO, U)

A UH-1B 44-,FOOT-DIAMETER ROTOR HAVING REDUCED-• ' THICKNESS TIPS ýAS hVAL!JATEU IN A RANGE OF MACH

NUMbERS UP TO O,94 AND ADVANCE RATIOS OF UP TO U.52.

AUDIIIONALLY, UH-ID ROTOR BLADE$ REDUCED IN

DIAMETER TO 34 FEET WERE TESTED AT ADVANCE RATIO 3 OF

UP TO 1.1. CALCULATED PERFORMANCE 15 COMPARED WITH
THE EXPERIMENTAL RESULTS OBTAINED TO ESTABLISH THE

VALIDITY OF THE THEURETICAL TECHNIQUE AT HIGH ADVANCE

RATIOb. IN GENERAL, IT VAS FOUND THAT QUA6I-

STATIC, TvO-OIMLNSIONAL TLCmNIQUES viERE ADEQUATE UP

TU AN ADVANCE RATIO OF ABOUT Osbe ABOVE THIS

ADVANCE RATIO, THEORETICAL TECHNIQUES BREAK DOWN,

ESPLCIALLY hITH RESPECT TO CALCULATING ROTOR
PkOPULSIVE FORCE OR DRAG* THEORY-EXPERIMENT

COMPARISON wITH THE 4q-FOUT-DIAMETER ROTOR: OPERATED

AT HIGH M;CH NUMBERS, SHO,,EO THAT ,;ACH NUMBER

EFFECTS ARE PREDICTABLE TO AN ADVANCE RATIO OF AT

LEAST O.4bo THE 34-FOOT-DIAMETER ROTOR BECAME

INCREASINGLY SENSITIVE TO CONTROL INPUT WITH ADVANCE

RATIO. AT Aiq ADVANCE RATIO UF 11, THIS ROTOR
SYSTEM nISPLAYEU A LONG TRANSIENT RESPONSE TO A

CONTROL INPUT BLFURE OBTAINING ITS STEADY'STATE

ORIENTATION, AND AT THE LARGEST VALUES OF COLLECTIVE
PITCH, THE FLAPPING WOULD NOT CUMPLETELI STABILIZEo
C(AUTHOR) 0U)
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UNCLASSIFIED

DOC REPOhT BIBLIOGRAPHY SEARCH CONTRUL NO. /EML!I

AU-6d6 48q 1/3
NATIONAL AERONAUTICAL. ESTABLISHmENT OTTAWA (ONTARIO)

AiALYSIS OF FLIbHT LOADS DURING LOW-ALTITUDE
PIPELINE PATROL OPERATIONS. (U)

DLSCRIPTIVE NOTE: FINAL REPT.,

DEC 68 3UP SEvELLR. T, ;
RLPT. NO. NAE-LR-616
MONITOR: NRC 106b9

UNCLASSIFIED KEPOrýT

DESCRIPTORS: (#PATROL PLANES, tAERODYNAMIC
LOADING). LO.v ALTITUDE, ACCELERATION, PIPES,
FATIUE.(MECHANICS)j COMMERCIAL PLANES, LIFE
EXPELTANCY, FLIGHT TESTING, STRESSES, ANALYSIS,
FRLUENCy, CANADA (U)

IUENTIFIERS: PIPELINES, AZTEC C AIRCRAFT (U)

THE REPORT PRESENTS AN ANALYSIS OF 1135 HOURS DATA
FROM COUNTING ACCELEROMETERS INSTAL6ED IN THREE
PIPER ALTEC AIRCRAFT EMPLOYLD ON PIPELINE PATROL
OPERATIONS IN CANADA. FLIGHT TESTS WERE ALSO
MADE TO DETERMINE THE MAGNITUDE OF THE STRESSES IN
THE 4ING MAIN SPAR OVER A RANGE OF NORMAL
ACCELERATIONS, THE FREQUENCY DISTRIBUTION OF
NORMAL ACCELERATIONS IS THE MOST SEVERE OBTAINED TO
DATE FRoM CIVIL OPERATIONS IN CANADA, LEADING TO A
VERY GREAT REDUCTION IN ESTIMATED FATIGUE LIFE AS
COMPARED irlTH WHAT MAY BE TERMED THE 'NORMAL
OPERATING CASE' FOR THIS CLASS OF AIRCRAFT,
FORTUNATELY, THE MAXIMUm STRESS PER 'GO MEASURED IN
THE WING SPAR STRUCTURE OF THE AZTEC IS
SUFFICIENTLY LO6 THAT NO IMMEDIATE FATIGUE PROBLEMS
AkE FORESEEN, HO#.VER, IT MUST bE EMPHASISED THAT
THE DEGREE OF CONFIDENCE IN THIS STATEMENT IS
CONUITIONAL UPON THE TOTAL NUMBER OF HOURS
ACCUMULATED BY ANY ONE AIRCRAFT ON PIPELINE PATROL
OPERATIONS, AND IT IS RECOMMENDED THAT INTENSIVE
CRACK-DETECTION PROLEDURES SHOULD BE INSTITUTED AS
SOON AS THE TOTAL HOURS ACCUMULATED BY ANY ONE
AIRCRAFT REACH 60U00 (AUTHOR) (U)
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UNCLAbSIFIED

LOC HEpOxT BIBLIOGKAPHY SEAR(H CONTROL NO. /LMLII

Au-72ýp 596 1/3 114/2 14/1

BOEING CO PHILAUELPHIA PA VeRTOL DIV

HELICOPTER DEVELOPMENT RELIABILITY TEST
RLQUIREmENTS@ VULUML I. STUDY

RESULTS. (U)

DESCRIPTIVE NOTE: FINAL REPTe,
APR 71 31zp RUMMELKIRK (a I

RLPT. NO. u210I-U2U7"1
CUNTRACT: UAAJO2-7U-L-O039

PROj: DA-1-F-162Za3-A-'43
TASK: I-F-168223-A-I4301
MUNITOR: USAAMRDL TR-7I-1-A

UNCLASSIFIED REPORT

DLSCRIPTORS; (.TTS1 METHODS, COST EFFECTIVENESS)s

(tOHELICOPTERSt MAINTENANCE), (*ANMY EQUIPMENT,
MANA(JEMENT PLANNING), TEST EWUIPmENT,
FAILURE(MECPIANICS)s ROTOR HLADES(ROTARY
WINGS), TAIL HELI(COPTER ROTONS, TRANSMISSIONS,
GEARS, RELiAdILITYs SCHEDULING. COSTS (U)

THE RE,.)RT COVERS A STUDY TO IDENTIFY OPTIMUM
RELIABILITY PROLLM IDENTIFICATION AND DEMONSTRATION
TEST CONCEPTS FUR HELICUPTER DYNAMIC COMPONLNTS9 IN

ORDER To FACILITATE FORMULATION OF COST-EFFECTIVE
RELIAbILITY TEST PROGRAMS FOR FUTURE HELICOPTERS,
DETAILED FAILURE MODE TEST TECHNIQUE PROBLEM
IDENTIFICATION CAPAOILITY AND COST DATA ARE PRESENTED

FROM CH-41 HELICOPTER DEVELOPMENT EXPERIENCE TO AID
IN LALCULATIN( SPECIFIC TEST COSTS FOR FUTURE
DLVLLOPMENT PRO•iRAMS. SAMPLE TEST PLANS ARE
PRE.SEfNTED FuR TuO HtLICOPTEmS REPRESENTING SIZE
EXTREMES. A PLAN IS OUTLINZD FOR REVISING SELEC T ED
EAISTINc uEIGN AND TEST MILITARY SPEC'FICATIONS
ANDSUPPLEmENTING THEM 4ITh ADDITIONAL HANDBOOKS AND

SPECIFICATIONS, (AUIHOR) (U)
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UN CLASSIFIED

UDC REPORT UIBLIUGHAPHY SEARCH CONTROL NO. /EMLII

AU-732 489 11/9
BOEItJ CO PHILAUELPHIA PA VERTOL DIV

DLTERMINATION OF PHYSICAL AND STRUCTURAL
PROPLRTIE! OF MIXLD-MODULUS COMPOSITE
MATERIALS, (U)

DLSCRIPTIvE NOTE' FINAL REPT.,
JUN 71 75P PINCKNEYROBERT Lo IFREEMAN,

RICHARD Be
REPT, NUo U210-IUi96-1
CUNIRACT: UAAJU2-69-L-OO59
PROj: UA_-lF-1622O4'AwI7U
TASK: I-F-i622O'4-A-17003
MONITOR; UhAAVLAbS TH-71-7

UNCLASSIFIED KEPONT

DLSCRiPTORs: (#CUMPOhITE MATERIALS# PHYSICAL

PROPERTIES), (*REINFORCING MATERIALS, MODULUS OF

LLASTI%.ITY), LAMINATES, CARBON FIBERS, GLASS
TEXTILES. SANDWICH CUNSTRUCTION, PIPES,
FA1I(UL(MECHANICS), LREEPo
FAILURE(MECHANICS)o ALIGNMLNT, HELICOPTER
ROTORS, ROTOR BLADLS(ROTARY 6INGS) (U)

IUEiYTIFIERS: OFIdEN COMPUSITES (U)

THE OBJECTIVE OF THE PRUGRAM %vAS TO DETERMINE THE
PhYSICAL. AND STRUCTURAL PROPERTIES OF MIXED-MODULUS
CuOIPOSITE MATERIALS USING CUmBINATIONS OF GRAPHITE
AND S-GLASS FIBERb UNDER St.TIC AND FATIGUE LOADING
CONDITIONS. THIS REPORT COVLRS THE WORK COMPLETED
UW•IR PHASE I AND PHASE I1 UF THE PROGRAM AND
SuMMARIZES THE UATA OBTAINEU FON SOLID LAMINATES,
TUBULAR SPECIMEi4S AND SANUWICH dEAMS IN wHICH THE
S-GLASS MATERIAL 6Ai ORIENTED PARALLEL TO THE
LONGITUDINAL AXIS OF THE SPECIMLNS AND THE GRAPHITE
FIbERS uEHE ORIENTEu AT PLUb oR MINUS 45 DEGREES TO
THE SAMF AXIS. THE TEST RESULTS ARE TABULATED IN
APPKOPFRATE ENGINEERING FORMAT. S-N CURVES ARE
IhCLUDEu TO ILLUSTRATE THL FATIGUE PERFORMANCE OF THE
MATERIALS. STREhS-STRAIN AN) s-N CURVES ARE
CUMPATEi) TO APPROPRIATE DATA oN PURL S-GLASS AND
PuRE GRAPHITE MATERIAL aHERE SULH DATA CONTRIBUTES TO
AN UNDERSTANDING UF THE MIXED MATERIALS PERFORMANCE.
THE DATA INDICATES THAT THE MIXED-MUDULUS SYSTEM OF
S-GLASS AND GRAPHITE IS COMPATIbLE WITH THE
STRUCTURAL AND FAILURE MODE REQUIREMENTS OF
HELICUPTER ROTOR 6LADES. (AUTHOR) (U)
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UNICLASS IFILED

uU)C REpoikT BIBLIOGRAPHY 5EARCH CONTROL NO. /EMLI1

AU-73'$ 393 .,11/3 11/6
NAvAL AiR DEVELUPMENT CLNTEM *ARK~INSTEH PA

'A EFFLCJS OF SPECTRUM BLOCK SIZE AND $TRESS
LEvLL ON FAT I(Ut. CHARACTERISTICS OF ALUMINUM
ALLOY BOX REAMS UNDLR F(ANIJOM.SEWiUENCE
UNIDIRECTIONAL LOADING* (U)

OLSCRIPTIVE NOTE: FINAL REPTe,

UE(. 71 sop 63REYAN.wILLIAM ;ROESERENWIN
P,

RLPT. NO.., NAUC-.ST-7013
PHO~j: F3.2o42o20

UNCLASSIFIED KEPOtNT

DL.SCRIPTOiRS; (.AIRFRAMESs FAIUGUL(ME(.HANICS))o
(*bEAMS(sTRUCTURAL), $ALOJMINum ALLOYS),
STRESSES. LOAL)ING((mELHANICS) , LIFE
LXPLCTANCY(U

I&ENTIFIERS: ALUMINUM ALLOY /075, BOX BEAMS (U)

THlE RLSULTS OF tRANDum-SLQUENCE PATIcaUE TESTS OF
7u75-T6 ALUMINUM-ALLOY 60 mEAMS) IN UNIDIRECTIONAL
BENDING ARE PRESE4Tt.oo THL R~ELATIVE DAMAGING
EFFLCT OF FUUR AIRPLANE FLIbjHT-mANEUVERmLOADS SPECTRA
WAS ULTFRriI'iEIJ, A~iD THE EFFLCTS ON LIFE FOR VARIATION
liv SPLCTRUM BLOCK SIZE ANu STRESS LEVEL WERE
EbTAdLISi1LDo THE EFFECTS OF LOAD SEWUENCE ON LIFE
WERE DETERMINED TtIRUUGH CO?'PAHISON AND ANALYSIS OF
THiE5L DATA wITH THAT FOX FI\EU-bEQUENCE LOADING OF A
PKEVIUUS INVESTIGATION. (AUTHOR) (U)
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UNCLASSIFIEU

DOC REPORT BIB6. t'APHY sEARCH CONTROL NUO /LFMLI

AU-264 g9U
NAVAL AIR ENGINtERING CENTER PHILADELPHIA PA AENONAUTICAL
STRuCTtUIES LAB

VARIAdLE AMPLITUDL FATIGUE CHARACTERISTICS OF A SLAB
HORIZONTAL rAIL FOR A TYPICAL FIGHTER AIRPLANE (U)

!EP 61 IV SWARTZRONALU Po;RUSENFELDMAURICE

iREPT. NO. 1023 Pi

UNCLAbSIFtEU REPoRT

DESCRIPTONS: *JET FIHTERSo *JET PLANES* *STABILIZERS
(HORIZONTAL TAIL SURFACE)o COUNTERMEASURESo FAILURE
tMECHANICS), FATIGUE (MECHANICS), LIFE EXPECTANCY. LOAD
DISTRIBUTIUN, MATHEMATICAL ANALYSIS, STRESSES,

5TRUCTURLS, TEST E4UIPMENT, TEST MLTHOUS, TESTs, THEO(U)
IDENTIFIERS: F-3 AIRCRAFT (U)
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U NCLASSIF IU

JD; REPORT BIBLI-OGckAHY SEARCH CONTROL NO* /ZFMLI

AD-286 h2a
AIR PROVING GROUND CENTLR EbLIN AFS FLA

STRUCTURAL COMPATIBILITY TEST OF M61 GUNILINKLESS
FEEU SUdSYSTEM ANO F-10$0 AIRCRAFT, (U)

OCT 62 ZbP PANZARELLA#PmILIP P. 1
REPTo NU, APGC-TOR-62-57
PmOJ: 3OALi16

UNCLAbSIFIEu XEFOkT

DLSCRIpTORS; (*JET FIGHTERS, AIRCRAFT 4UNS),
(0AIRCRAPT GUNS, AIRPLANEý NOSES), COMPATIBILITY,
STRUCTURAL PROPERTIES9 FEED MECHANISM5S
FRACTURE(MECHANICS), STRiSSESs SHOCK
NESISTANLE, AUTOMATIC ýVEAPONS, VIBRATIONt
SHUCK(MECHANICS)o COMBUSTION PROUUCTSa GUN
S SARRtOLS MAINTAIINAsILITY (U)

IUENTIFIERS F-IU5 AIRCRAFT, M-61 GUNS(20-

MM) ~- (U)

THE M61 GUN/LINKLESi FEED SUBSYSTEM WAS DESIGNED
* TO PRUVIDE THE F-1ObO wITH A COMPACT9 SELF-

CONTAINED, HIGH RATE FIRING CAPABILITY@ THE
PRIMARY OdJECT OF TMIS TEST WAS TO UETERMINE THE
EFFECTS OF THIS SUBSYSTEM ON THE STRUCTURAL INTEGRITY
OF THE AIRCRAFT NOSE STRUCTUREa AS A RESULT, IT
4AS CUNCLUDLD THAT THE SUBSYSTEM IMPOSES NO SERIOUS
STRUCTURAL LIMITATIONS ON THE F-IUSO; HOWEVER,
BECAUSE OF THE EFFECTS OF GUN GAS, TH. FIRING
ENVELOPE OF THE AIRCRtv IS LIMITED4 MODIFICATIONS
TO THE dASIL M61 GUN/LINKLESS FEED SUbSYSTEm
(OILER, UNDERCUT dARRELS, MODIFIED) OLAST TUBE, ANO
INTERRUPTER RELAY) WERETESTED AND FUUND TO BE
fATISFALTORYo THERE IS A PROBLEM IN MAINTAINING
THE M61 GUN/LINKLESb FEED SUBSYSTEM SINCE 134-MAN-
HR ARE REQUIRED TO REPAIR THE SUBSYSTEM AFTER A
STOPPAGL OCCURS* (AUTHOR) (U)
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UNCLAbSIFIED

UDC REPORT BIBLIOGRAPHY bEARCH CONTROL NO0 /ZFMLI

AD-43u j24
GENERAL DYNAMICb/FOHT wORTH TEX

FUSLLAGL - u-58 OINUSHILLD POLYMER 6 AS EXTENDED EDgE
MATERIAL- LVALUATIUN OF "t (U)

JAN 6' lip HOFFMANNH. C.
REPT9 NU. FTUMZ861
CONTRACT: AF33 657 11214

UNCLASSIFIED REPORT

DESCRIPTORS: ($Jr;T BUMdERS, 4lIqDSHIELDS)o (OVIINDSHIELDSI
OE( 3RADATION), (*MANUFACTURING METHODS, AIRCRAFT
LQUIPMLNT), ENVIRONMENTAL TESTS, HUMIDITY, ACIDS, SULFUR
COmPUUNDht OAIDE~, LAMINATED GLASS, FRACTURE
(MECHANICS), WEAot RESISTANCE, BONDINb, SILICONE
PLASTICS, AGING (MATERIALS), SEALING COMPOUNDS (U)

IOENTIFIERS: 1964, SULFUR DIOXIDE, B-Sd AIRCRAFTo
POLYMER 6 (U)

TESTS *LREIaNITIATED AS A RESULT OF PRELIMINARY "ORK
O SIMULATEu d-t8 WINDSHICLOS *tHICH HAD SHOWN
(i) THAT POLYMEm a RETARDED THE OLGRAUA TION
OF ýILILON TYPE K INTERLAYER 4HEN EAPUSED TO
tIOITTURE - •02 - SUNLIGHT; AND (Z) THAT AI•

EXTENLEJ POSTCUHE AT ELLVATED TEMPERATURE ALSO SLOWED
DeGNAOAfION OF THE IN1ENLAYER. RESULTb OF THE
POLYMER d WINDSHIELDS SHOnE) THAT ATTLMPTS TO
MAKL A SATISFACTORY WINDSHIELD dY THIS METHOD WERE
GENERALLY UNSUCCESSFUL, LIBBEYOVENS-FURD DID
PERIPHERY DISCLOSED THAT THE PULYMER b HAD NOT
CURLD PROPERLY, UPON EXPOSURE OF THE nINDSHIELD FOR
3tt HOURS i10 MOISTURESO2 - SUNLIGHT IN A SOLARIUMs
CRACKO APPEARED IN THE TYPE K INTERLAYER NEAR THE
EDGES OF THE PANEL, AN ATTEMPT 4AS MADE TO
DETERMINE BURST PRESSURE OF THE 1INOSHIELD AT 260Fa
HOWEVER* THE GLASS SEPARATED ALMOST INTACT FROM THE
EDGE ATTACHMEN' AT A PRESSUrE OF ONE TO TnO PSI~a
NO FURTHER TESTING AAS CONDUCTED ON THIS OR THE
OTHtR POLYMLR 8 4iNOSHI•LD* (AUTHOR) (U)
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UNCLAoSIF|EU

tj0C IIEPONT BIBLIJGHAPHY SEARCH CONTROL NO. /ZFmLI

deLL HELICOPTER Co FORT WORTH TEX

EFFcCT OF EROSION RESISTANT BOOTS ON UH-IU/0 TAIL

ROTOR BLAUESo (U)

DESCRIpTIVE NOTE: FINAL HERT9 FOR 18 DtC 6q-12 FEB 65,

MAI 66 143P JURPtiFRANI( do IDARLINGTONa

ERNLIST Ce
RLPT. NJ. Z 9 Y-O9Y-276

CONTRACT: DA14 177AML2b2T

TASK; IP121iUAIA4176
MUNITUR: TRECOM , TH-65-Z2

UNCLASSIFIED REPORT

DESCRIPTORS: isTAIL IELICOPTER ROTORS, PROTECTIVE

COVERINGS), (*LOADING (MLCHANICS), TAIL HELICOPTER

PLASTICS, FATIGL:L iMLCHANICS), OPERATION, STABILITY,

FLIGHT TLSTING tU)

IUENTIFIERS: UH-I AIRCRAFT (U)

THE REPORT PRESMNTS THE RESUýTS OF A FLIGHT TEST

PROGRAM CONUUCTED TO EVALUATE EROSION BOOTS INSTALLED

ON THE OUTBOARD 18 INCHES O: THE UH-1 HELICOPTER

TAIL ROTOR 8LADL•S THE REPORT I5 NOT CONCERNED

WITH THE EROSION RESISTANT QUALITIES OF THE BOOT. BUT

WITH THE EFFECT OF THE BOOT INSTALLATION ON THE

BALANCE, OPLRATIONj AND FATIGUE LIFE OF THE UH-IB/

D TAIL KOTUR DYNAMIC COMPONENTSs LOADb AS MEASURED

DURING FLIGHT TtSTS OF THE TAIL ROTOR WITH THE bOOTS

INSTALLtD ARE COMPARED TO LOADS MEASURED USING A

STANDARD TAIL ROTOR. IN BOTH THE BALANCED AND

UNBALANLED CONDITIONS NO DETRIMENTAL LFFECTS *ERE

ENCOUNTEREDo THE OSCILLATORY LOADS RECORDED IN

EITHER CONDITION WOuLO NOT CAUSE FATIGUE DAMAGE AND

NO PRO86EMS IN OPERATION *ERE O0TAINEO WITH THE BOOTS

I4STALLEOs (AUTHOR) (U)
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U.44LAbS IF IED

UDC REiPONT 8184Uc¼MAPHY bEARCH CONTROL NO. /ZFMLI

AU-66b 448$ 1/3
SUUTH'AMPTUN UNIV (ENGLA1'.Di INsT OF bOUNU ANU VIBRATION
RE SeARC H

FliqlTL FLEMLNT VItIRATIONi ANALYSIS OF CRACKEU PLATES
IN TE.NSiotN.(U

DLSCRIPTIVE NUTE: SUMMARY REPTs I JAN 65-31 MAR 67,
JAN 6b 16ý)P IJErYT,mAuRICL.

RL.PTo NO* ISVR-27
CONTRACT: AF 61CJSZ)-862
PKOJ: AF-7351
TASK : 7351U6
MONITUR; AFML Tri-67-3Y6

UrJCLASSIFIEIU REPOR.T

DESC.NIPTORS: (*AIRPLANE ?ANEL.S, VIBRATIolj)$
(.RACISS, FATI(aUECMECHANICS),
bUCKLING(MLCHAN'ICS)i PANt.LS(STRUOTURAL)o
UEFLLCrION, STRULJTURAL SriELLS, STRESSES,
5TRUCTURAL. PR~OPERTIES (U)
IUENTIFIENs: FINITE t.LEtMLNT ANALYSIS. #CRACKED
PLATES (U)

A FINlTF ELLMENr METHOD OF ANALYSIS IS DEVELOPEU TO
DLTLRMINE THE VIBRATION CHARACTL.RISTICS OF AN
AIRLrAAFT FusELAIaE PANEL, CONTAIg~dING A FATIGUE CRACK#
ExPERIMENTAL OBSERVATIONS SHOA THAT AS THE LENGTH
OF THLE CRACK INCREA$ES, THE FREw.ULNCY OF VIBRATION
RLA%-HES A MINIMUM WHE?4 T~t FREE EDGE OF THE CRACK
BUCKLES. THEý VARIATION 114 THIS PHENUMENA ýJ1TH
hIuCREASIN~a PLATE vilUTH IS STUDIED BOTH EXPEKIMEimTAL0.
AiQD THEORLTICALLY. THE ANALYSIS IS UEVELOPEO IN A
SYsTF.MAIIC MANNE.R, AND CALCULATIONS ARE PERFORMED, AT
EACH STAGL, 014 FROU3LEMS WITHI KNOWN SOLUTIONS, IN
ONOLR Tu uETERMINIE THE ACCURACY OF THE METHOD. THE
PRUbLEMS COi4SIDLR~ED INCi..UUE THE VIBRATIONS OF FILAT
PLATES OF VARYING PiLATFORtM, THE VIBR~ATIONS OF A
CYLINURICAd. SHELL, THE bUCKI-ING OF A RECTANGULAR
PLATE, ANU THE v1LbRATIONS OF A RECTANGULAR PLATIL IN
CUMPRLS~ION. THE iMEIHOD lb FINAL-LY APPL!EU TO THE
PHiOdLEM OF A CRACKEO PLATe INJ YLSION AND TmE Rt.SULTS'
COU9PAHE1, ,ITH EPERIMENTAL MEASURfE-MENT5, THE POST
BUCKLIN~j uEHAVIUUR 4S CALCU6.ATEL) USING A STEP-BY-STEP
ANAL.YSIS TO PERMIT LAINEARISATIOr' OF THE GOVERNING
EwUJATIONS, 8~Y CUN!bIoERIJ4G THiE CA4CULATEU 5TRESS
DISrRIBUTIO:4$, THE VARIATION IN BUCI4LINti STRESS W!ITM
CRACK LENkJTH ANL) PLATE v~IoTt Is EXPLAINED-
(AUijHuO< (U)
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UIJCLASSIFIEo

VDC REPONT B186IOGHAPHY SEARLH CUNTROL NO, /ZFNLI

AU-66Y 112 11/9
NAVAL REStARCH LAb vvASHIN(jTUN U C

TUU4HNEsS IN PLASTICS 3ASED ON FRACTURE SURFACE
APPEARANCt, 

(U)

DeSCRIPTIVE NOTE: MEMORANDUM REPTs,MIAR 6s 14P SMITH@HENSCHEL Ls ;KIES,

JOSEPH At ICLARK9AU5TjN Bo j,
RLPTN NO. iRL-MR-1863

UNCLASSIFLEU HEPORT

D.SCRIPTORS; (*PLASTICS# TUUcpNEbS),
FRACTURE(MECHANICS)s SURFACE PROPERTIES, CRACK
PRuPAGATIONr AIRCRAFT CANOPIES, STRESSES, ACRYLIC
xESINS, FLEXURAL STRENGTm, TkANSPARENT PANELS*
MATERIALso PLASTICITY (U)

RZLATIONSHIPS BETvELN FNACTURE TOUGHNESS ANDFRACTURE SURFACE APPEARANCE IN PLASTIC MATERIALS WERE
STUDIED AND REPURTEw ON A NUMBER OF YEARS AGO. THERLPORT RECALLS SUCH STUUIES IN THE LIGHT OF RENEWED
INTEREST IN STRETCHED TRANSPARENT PLASTICS AND SHOWSTHE RELATIONSHIP vsHICH EXISTS BETIVEEN FRACTURE
ToUtaHNESS AND FRA.TURE APPEARANCE. (AUTHOR) (U)
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U;4CLA$SSV ED

uOL REPORT BIBLIOGRAPHY SEARCH CONTROL Nuo /LFMLI

AU-/OZ 126 2U/l1

TECHNION - ISRAEL IwST OF TECH tiAIFA UEPT OF AEKONAuTICAL
ENGINEERING

EAPERIMENTAL STUDY UF THE TmERMAL BUCKLINL a OF

CYLINDRICAL SHELLSs (U)

iEV 69 56P oARUCH,M4NAHLM ;FRUMJOSEPH

RHPT* NO. SCIENTIFIC-9i TAL-92

CUNTRACT: AF 61(U52)-905
PROdJ AF-9782
TASK: 9782uI
M.NITUR; AFOS 7U-IOuOTR

UNCLASSIFIEd .EPDRT

DLSCRIPTORS: (*AIRFRAMES, AERODYNAMIC HEATIN()o
1*0Y.INURICAL BODIES, *THENMAL STRESSES)%
dUCKLII4GtMECCHANICS), FUSELAGe.S, iSRAEL (U)

AIR-AND SPACLCRAFT FUSELAbE NORMALLY CONSIST OF
CYLINORfrA,. AND CONICAL TiIjj-WA6LED SHELLS. HIGH-
SPLLD -LiHT CAUSES HEATING (El[HER THROUGH AN

EATE..\A AE'd(DYNAMIC EFFECT , oR FROM AN INTERNAL

ENE.'1ý SOuRCE SUCH AS TtiE ROCKET ENUINE), WHICH 15
MUfL5Y NON-UNIFORK ANO MAY INuUCE BUCKLINGo EARLIER

ý4ORKS Om THIS SUBJECT HAVE SHOWN THAT THE MUST
Cý,.ITICAL CASE I3 THAT OF CIRCuMFERENTIAL VARIATION OF
THE TLMPERATURE* THE REPORT DESCRIBES A DEVICE
PERMITTIN( STUDY ,OF BUCKLINu uUE TO COM6INED THERMA6
AND MECHANICAL LOAD, A TEST SERIES AND ITS RESULTS
ARE PRESEiNTED, THE TESTS iERE CARRIED OUT ON FIAED-

ENDED CYLINDRICAL SHELLS, LINEARLY HEATED ALONG THE
UPPLR GENERATOR, THt. CONCEPT oF THERMAL L2UCKLING IS

DiSCJ55ED I11 THE LIutHT OF TLST NESULTS. THE PREbENT
TESTS ARE COMPARED WITh THOSE OF EARLIER STUDIES ANU

TmEIR CONCLUSION THAT THE RATIO BETAEEN THE NOMINAL
THERMAL STRESS TO THE CLASSICAL LINEAR THEJAETICAL
ONE 15 HIGHER THAN THE RATIO BEIWEEN THE EXPERIMENTAL
STRESS TO THE CLAbSICAL ONE N UNIFORM AXIAL
COMPRESSION 5 RECONFIRiiEOs (AUTHOR) (U)
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Au-702 438 1/3 40/14

CO0ELL AERONAUTTICAL LAU INC BUFFALO N Y

THE FLAS1I1LITY AND OSE OF ANTI-TORQUE
SURFACES IMMERSED IN HELICOPTER ROTOR
Du.VN4ASH(

DESCRIPTIVE NOTE: TECHNICAL REPTo JAN 68-OLC 69,

FEB 70 59P TUNGCHEE |ENICKSONJOHN

C. , aJRsUU0ALDTFRANK A*
RLPTs NO. CAL-B882b8B$S-9
CONTRACT: NOU01'-66"-CO24I
PROj; NR-212-182

UNCLASSIFIEU KEPONT

DESCRIPTORS: (*AERUDYNAMIC CUNTROL SURFACES,
TORQUE), (#TAIL HE6ICOPTER RUToRb, DOWN•ASH),
FEASIBILITY STUDIE0, PRESSURE @,
FAILURE(MECHANICS), JET FLAP~j DESIGN (U)

IuENTIFIERS: OANTITOKOUE AERODYNAMIC SURFACES (U)

AN ANALYTICAL IN•VEST'IGATIUN WAS MADE OF THE
EFFECTIVENESS OF ANrI-TORwUE AERODYNAMIC SURFACES
IMMER5EI) IN HELICOPTER ROTON DOANWASH. IT IS SHOWN
THAT ADDITIONAL VERTICAL TAIL SURFACE HAVING AR.AS
EwUAL TO ABOUT TWO PERCENT OF THE MAIN ROTOR DISK
AREA COULU PROVIDE TORQUE TRIM FOR SPEEDS ABOVE ABOUT
7b FT/SEc FOR REPRESENTATIVE CURRENT VEHICLES.
(AUTHOR) (U)
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LJOC REPORT bIBLIOGC3APHf' SEARLH CUNTROL NO. /IFMLI

UuU~aLAS AIRCR'AFT CO LON-(3 6EACrI LALIF

DLV~LLUIiEjqT OF A (,RAPHITE HORIZONTAL
SI A61ILI ZEXo i

DtLSRIFTIVE NOTE: bEol-ANNUAL INTERIM TECHNICAL REPT. NO*.
4, 1 MAY-31 OCT 711

FEb 72 221P LEPIMA&N,GEORGE Me
RLPT. NO. MDC-J5317
Cu~NrRACT: NO'J156-7U-C-1321

UNCLASSIFIED) REPOr<T

SUPPLEMENTARY NOTE: ý,EE ALSO REP RT DATED JUL 71o ADo
729 J5O.

DESCRIPTOR~S: C .STAbILIZERS (HURIZONTAL. TAIL
ýUNF'ACE). *LAMINATE.D PLA:)TIC5), (OATITACK(

0O1I3ERS* STAi3ILIZERS(HORIZONTAL TAIL SURFACE)),
L.OmPUSITE MATERIALS, EPOXY PLASTICS* CARoON
FIBERS, AIRPLANE PANLLS, SANIJAICH CONSTRuCTION,
t1OiqEYCO'¾3 CORES, MANUFACTUN!IvG Mt.YHOuS, 0E5IGN#
$TRUCTUý 1 PROPERTIES, STRLSSESj NON-DESTRUCTIVE

lEST IN~s ArTACK 60MBERS (U)
IDENTIFIERS; A-4j AIRLRAFTo *;.,RAPr1ITE REINFORCED
COmPOSITES, *EPOXY MATRIX LOriPO5SITES U

THE STRuCrURAL foEIGtiTSe STRLSS"MNALYSIS RESULTSs

AiqO i1ANUFACTURIi4G MLT,40OLOS AK~E SUMMAR~IZED) FOR AN A4

AiRfLRAFT HORIZONTAL STAd3ILI,4ER UTILIZIN~j NAR11CO

5206 .2RAPR~iTE-EPOAY LAMINATLS IN~ THL PRIMARY
STROCTURE. THE ACTUAL 'W'LIa"HT OF THE FIRST UNIT
PR0UUCE) i.A5 178 POUNDSo A ivEIGtiT REDUCTION OF 30%

IN COMPARISON To THE EQUIVALENT METAL STRUCTURE.
THE FINISHED Sr'RILTURE aiEIGNT VAS COMPRISED OF
APPROXIMAIELY 62 PERCENT (,RAPHITE-EPOXYt 1.1 PERCENT
FibERcDLASS-EPOXYt lii, Be ANU S, PERCENT, RESPECTIVELY

OF ALUMiNUM, STLEEL AND TITANIUM ALLOYS (INCLUDING

ATTACHMF.NrS)t A14D 'I PERCENJT ADHt.SIVE. AND EPOXY

FILLETS. RESULTS OF A DISCR1 tTE ELEMENT 57RESS-

AN1YSI ARE PRESENTED FOR THE TRECRITICAL LOAD C)
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U14CLA SS IF I Eu

UDOC l(EPONT BELIUGr'APHY SEARCH CONIRUL NO. ZLIMLII

Cr1Ai4CL. VOUC~T CURF IJALLAS TLX

A MLTr1OV FON ESTAbLISr1ItG LANDiq~G ULSIGN CRITERIA
FUR CARRIER-BAStU AIRPLANES. (U)

DtSLRIprIvE NOTE: FINAL REPT., PHASE 2,
APR 63 11:P Y94e

RLPTs NO'. i b3't0u R4R6u

UNCLAbSIFIEU ,KEPORT

DESCRIPTORS; (*LANDING GEAR* LuUAING (MECHAN
ICS)), (*CARKIEk LANL'INGS, LANDING I PPAC T,
(#NAVAL AIRCRAFT, LANDOING GEAR), DL.SIGNs MATHE
MATICAL ANALYSIS, FAIImULL (MLCtIANICS), MATtiE
MATICAL mOuELS, UIGITAi. COMPUTERS, MONI'E CARLO
METHUD, ANALYSIS, LQUATIUNS. (U))

IDENTIFIER~S: 1964. fU)

A MT;OHI) FOrN ESTA8LISHING LANDING LUJAUS DESIGN
CRITERIA FUR CAR IER-BASEU AIKPLANESi is PRESENTED IN
THIS PHASE 11 htPURTs THiE AIRPLANLfS LANDING
ENVIRWNmENT iVAS riATIEMATICALLY UEFINEu IN PHASE
It ANL) PROVIDES THE INITIAL CUNUITIUNb NECESSARY
FOR ThE EVALUATION OF LANDING LUALJSs )ADS CRITERIA
IN~CLUDE METriODS FOR DETERMINING DESIGN LOADS, FAT iOQE
SPE(.TRA, ANu STtKE14GTH ENVELOPES A'MICH ARE CUMPAT16LE
vvITm THL ENVIRONMENTAL CONDITIONS AT AIRPLANE
TUUCHUOivNo THE VARIOUS METHODS ARL COMPARED
RELATIVt. 1O THE TIML NEWUIRLO 'TO PERFO)RM THE. LOAD
ANALYbE:)s COMPUTER TIME REQUIREOt AND THE

N SIGi4IFICAiWCt OF THE RESULTS* (AUTHOK) (U)
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VDC RE4FUR.T-f IBLILJGKAPHY 5EARC.H CUNT-ROL N09 ZGML1I

GENLRAL UYNAMICb,/F0KT tVURTH TEX

AN k.VALuATIONq OF tllI'H slRiNGTH STEEL PORGINt3S. IU)

DLSCRIPTIVE NOTE,: REPT, FOR JAN 62-JAN 63,
*MAY 611 lsbp JONE~sR. Le ;NURD(~uIsTF9 C.

RLPT9 NO,. FZm'4 1'479
CONTRACT: AF43 6LIU '41891
MONITUR: RTD 'TuR63 '4050

UINCLAZSIFIEU REPORT

DLScRIpTot(S: (OSIELLs NECHANICAL PROPERTIES), (OFORGINGs
bTLEL)i (OLANDING (2EAR, mATERIALý)t TE14SILE PROPERTIES*
FATIGUE iMECHANILSJ, STRLSSES, CORkOSIUN, 7OUGHNLSS,
HIEAT TREATMENT, NICKtL ALLOYS, COBALT ALLOYS, mOLYBDENUM
ALLOYS, MANA41NG STEtL (U)
IDiqTIFIERS; STEL.L 9141 i4CU# STEEL COMO 1BNI, STEEL
43401 STEEL M-11 (U)

THI.,: REPORT PRESENTS THL RESULTS OF AN
INV~sTIGATIUN OF THL MECHANICAL PROPERTIES OF HIGH
srRLNGaTH STLEL AIRCRCAFT FORGINGS. REPuBLIC STEEL
CORPORATION'S 9N1-'iCO AND 18
NICOMO(JUU) 4VERL LXAMINLD IN UETAIL FUR
SMOUT H AND NOTCHEDU TE14S ILE AND FA T IGUt. STRENG TH,
STRLSS CONRRJSIOi4 REbli~TANCE AND FtKACTQRE TOUGHNESS
PROPERTIES* TO A LE!SSER EVTENT FORGED SAE 41340i
AND H-11 ý,TLELS OERL EVALUATED FOR COoiPARISoN.
THE FORGING:) EVALUATEu V~ERE Tvoo CONFIGURATIONS, A
235-Lco. MeL.G. SHOCI' STRUT CYLINDER A14D A 275-Ld.
ML#Ge AXLE BEAM FORGING, THE EFFECTS OF GRAIN
FLOo, FORGING TLMPERArURE, AND mEAT TREATMENT WiERE
EXAMINEUs VARIATIONý FROM HEAT TO HLAI AND FORGIN4
LOT TO FORGING LOT VVERE ANALYZEO. IN LiENENAL9 THE

18 N'ICoMO(3uO) ýTEEL WAS CAPAt3LE OF
ATTA11NING THE HIGHEhT TENSILE STRENGTH, PARTIcULARLY
YiELD STRENGTH. HU*LVE:R, THIS HIGHER STRENGTH DID
NOT MANIFEST ITbELF UNDER FATIGUE LOADING CONnITIONS.

AS A RE!SULT, THE 9N1-'4C0 STEEL HAD H14aHER
NOTCHED AND SMOuTH AXIAL FATIGUE STrtEiqGTH* FROM A
STRESS t.0RROSIO.q STANDPUINT THE 9N1-'$CO STEEL WAS
SUPLRIOIN TO 18 i4ICOMO NHERE NO STRESS RAISER

WAS PRESENT. THL. REVERse. *AS TRUE FOR THE PARTIAL
CRACKED TES) SPc.CIML.NS. IN 8OTH CASLS 43'40 HAD
EATREMELY LOW STRLSS CORROSION STRENGTH. (AUTHOR)

(U)
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IDC. ?(EF0KIT H186JUG-IAPHY SEARCH CONTROL NO* ZaML1II

AU-o~i 72.3
NAVAL RLSEARICH LAd oASHIN(4TuN U C

FRACTURL ANALYSIS OF A C-141l LAN~DINGa U~EAR

DtSCRIPTIVE NUTE: tEmuo. REPTo
APR 6~4 24~P t3EACHE~I-ILe Do

RL.PTe NO, NRL.-MR-1b2'I

UNCLASSIFIEU REPORT

DU.SCRlpTORS: (*HYUHAULIC CYLIND)ERS, FRACTURE
(MECHA1AN1CS)), C@I.Ar1DING (bEAR, HYDRAULIC CYL.INDFR:ý).
TRANSPORT PLA14ES, STE.EL, SURFACE PROPEtmTIEbs STRESSES9
FATkIaUE (ME.CIAN"ILS)i HYDROGE.N LMBRITTLc.MENT, GRAIN
STRUCTURE (ME.TALLUHGY) (U)
lUENTIFIENS: C-141I AIRCRAFT, STEEL 4134u (U)

A FKACTURL. ANALYSIS WAS CONDUCTED ON THlE FRACTUR~E
SURFALE PURTIUN OF A dRUKEN OUTER CYLINDER OF A NOSL

LANLIING GLAK THAT WAS MANUFACTUR~ED FOr( USE IN THE
c-1'~1 BUT BliOI(EN IN THE LABORATORY, THE NUSL-
GEAIK OUTLR L.YLINI)ER FRACTURE.D DUWE Tu U1) THE
PRESENCE OF A SMALL SURF ACL CRACK A1NU SEVERAL SMALL
SUBNERGLD CRACKS, ALL OF *HICti HERE IN'TERGRANULARo
AND (2) THE HiGri STNESsLS ImPO5.D DURING THE
TEST# TilE PRESE1NCE OF ThESE CRACKS PROBABLY

CON:)IDEHAuLY REUULEU THL NUMBER OF LYLLES TO FAILURL
IN THIS SPELIME-,~. THiE CRACK$ vvERE QUITE PUSSIHLY,
BuT NOT DEFINITLLY, DUE TO 1HE PRLSLNLE OF HYroROGEN
AND RESIDUAL STtKESSES DUR114U PLATItiG UR DURING THE
TES). (AUTHUR) (U)
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MD.. EPURT BIBLIUGKAPHY SEARCH CUNrROL NO. ZcArL1i

Av-609 iu7
NAVAL AIR EiiGINLERING CLNTE, PHILADLLPHIA PA AERONAUTICAL
STRUCrURES LAB

DETLRM1INATIUN OF FATIGUL CHARACTERISTICS uF A TYPICAL
NUSt LANDIN4 GEAR, (U)

DEC 64 3bP HOSENFELulMo So ;ZOUDL)LKRo is IRLPTo NO, NALC-AbL-lu79

UNCLASSIFIEC REPORT

DESCRIPTORS: (OLANOING GEAR# FATIGUE (MECHANICS))o TEST

METHODS, LOAUING, (MECHANICS), LIFE EAPLCTANCY, STRESSES,

MATHEMATICAL kNALYSIb, TLSTS, STRUCTURES (U)

TWENTY IDENTICAL, UNUSEU NOSE LANUING GEARS WERE
TESTED TO DETERpiINE THE STRUCTURAL FATIGUE
CHARACTERISTICS OF IHESE STRUCTURES. TWELVE
SPECIMENS WERE TESTED UNDER CONSTANT-AMPLITUDE
LOADING AND EIGHT UNDER SPECTRUM LOADING. THE
CONbTANT-AMVLITUDE TESTS WERE CYCLEu dETWEEN A LO4ER
LOAu LEVEL UF ZLRO AND VARIOUS UPPE( LOAD LEVFLS
INCLUI'rING A MAXIMUM VALUE OF 1iU PENCtNT LIMIT LOAD.
THE SPECTRUM TESTS *ENE PERFORMED FOR THREE
DIFFERENT SPECTRA. FOR LACH SPECTRUM THE LOAD WVAS
CYCLEU 9ROM A LUAER LOAU LEVEL UF Z4Ru TO THE VARIOUS
UPPER LOAD LEVELS ASSOCIATED i1TH EACH SPLCTRjjMo
PRELIMINARY RESULTS FROM THIS AND OTHER
INVESTIbaATIUNS INUICATE THAT USE OF THE MINER.
PAL11GREN HYPOTHESIS RESULTS IN CONSERVATIVE
ESTImATLS OF LIFE COMpAkEo TO ACTUAL VALULS ORTAINEO
FROM 5PECTRUM TESTS AT R>U AND RESULTS IN
UNCUN!ERVATIVE tsTIMATS hHEN COMPAREu TO ACTUALVALUES UBTAINED FROM SPLCTRUM TE5TS AT R<U.
(AUTHUR) (U)
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bUL kEpONT EBIBLlOGNAPHI bFARCH CONTROL NO@ ZiaMLIl

AU-bbl 4$2q 11/6 19/6 1/3 16/qI
1BATfELLE %iEm0RIAL llýST COL.UM'BUS UHIU UEFE14SE METALS

FRALTUhE 1OU~hiNLS.- OF HIGii-STRENGTH STEELS FOR
MILIIARy APPLICATION'S, (U

AUt3 6b 2uP CANPgoELLsJ9 Et
RLPT, NO, QMC.MLMO-439

CUNTR.ACT: F3.i616-66-Lml325

OICLA5SIF1EU REP)CriT

DL5CRIPTUKS: (*STELL, TOUGiiNLSS~i
bPECIFICATIOpNSs MiL1l ARY RLQuIREmENT59
FRACrUHE(M.CH1ANILSJ, G~UN BARr(ELS9 LANDINI.I
k3EAH, RUCKCT CASLSs P~RESSURE VESSELS, ARMOR PLATL,
Al RF tKAllEs (U)
IUENTIFIERs: HI1GH STRENGTH STEELS (U)

THLE tLMORANUUI' UISCUSSE$ THL CURRENT SITUATION ON
TrnE INCLUSIO1N OF FRACTURE-TCUGHivESS TESTING

RL4UONEmENTS IN SPELIFICATIUMS FOR HIGH-STRLNGTH
ST~LLL uSE.D FOR MILITARY APP~LICATIONS# THE
MLm'(JMANI)uje. .,AS ,'RLPAREED AT IHE tIEQULST OF THE
TL.CtHr1CAL CUCJPEtATILDN PtkOCGAt- (ITCPj, AND
Cu,4TAINS INFORMATION FRUJM CAP~AOIAN AND BRITISH
ML:1b~th$ OF THAT PROt3RAI4o AS O'ELL AS Ue So

4 ~INFURMAl1uNo MILITARY APPLIC.ATIUNS DISCUSSEu

INCLULE MISSILE MOTOR CASLS, AIKCRAFT LANDING GEAR,
* ~GOtj TUJBES, ARMOR PLATE9 ANDI FiyDfOFOILS*

(AU (HUR) (U)
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uuLJý- tKEP'Or tU14LIUGNAPHY 5EARL.H CONTROL NO. Z4aHLIl

NATIONAL AEHiUNA'JTICAL ESTABLISHMENT OTTAWA (ONTARIO)

A FRALToGkAiHIC STUuY OF THE FATIGUE.
FAILURE OF AIRCRAFT ,vHELLS* (U)

DL.SckIPl'IVE NuTE: AERONAUTICAL RLPTs,
OV7j 31P 'JIEBEVo

RLP1. \h(JO 1AE-LR-541
MONITOR: tikC 16i

UNCLASSIFIELJ KEPOR~T

DtLKu~IPTO~s: C.L-ANOIN'G GLA#~s
FAILLuXL(mECHkNICS)J, FATIGUEIML&tANICS)o
FRAClOURiAPmy. LOADIN4(,MECHANICS)o CRACtK
PRUFAGATloi4, CANADA (U)

A SURVEY OF AIRCRAFT 4HEEL FAILURES. AND A RE.VILW
OF THr- PAI¶AmETERS 114VOLYEu IN THlE QUALIFICATION TESTS
FUR AIRCRAFT .wHLELSo INuICAVED A NEED FUR ACCURATE.
INFORMATION CU14LEKNING VJHEEL SENVICE LOADING
CONL)ITIUNS IN OKDtR TO FORMULATL REALISTIC WHEEL
FATIGUE TEST SPLCiRAs THE FRACTUGRAPHIC. EXAMINATION
OF THREE TYPES UK WHEEL$ FRUM MODERN~ AIRCRAFT HAS
Ej~iPhA5I/.Eu THE 51ijNIFICANcE OF LORRUSIO1,4 IN THE
NUCLEATION OF FATIGUE CRACKS, AND HAS INDICATED THAT

LAPsUINc3 !nIPACT LOAD$ ANUL 6RAKF APPLICATIONS AT HIGH
SFELUS MAY CVNTRIbUVE TO 'IHE GROWTH OF THE CRACKS*
SEVt.NAL TYPES OF MIACROSCOPIC GRuWTH 'BANDS' OR
'LINES' TmAT ARL FRL(JUEitTLY OOSERVEu ON THE FATIGUE

FRACTORE SUatFACLS OF LAdORATORY SPECIME1NS AND OF
CU'iPONEw4TS THAT HAVr. FAILED IN SERV ICE, HAVE BEEN
CITED AND) DESCRIBED, THUSE LINES OBSERVED ON THE
FkACTURE :5URFACLS OF' THE FAILED IVHEELS hERE
CUr0<ELATEL) %,ITH CRALK (3RO,,Tt DUNING AIRCRAFT LANDINta
CYCLES. TH'E UERIVATION UF FATIGUE CRACK GROiuTH
RATL. INFORMATION FROAI TmESE LINES HAS FACILITATIED THE
RE~v15joi4 UF AHIEtEL I'isPECTIOt4 sCmEDULES wITH THE
PUjRPOSE OF tFREVtNTI'idG THE CATASTROPHIC FAILURE OF
AIR(.RFT otHLELSs (AUTHOo) (U
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Au-13UJ i4l 1/3
AtH F~fiRF 1..51 uF TLCH -RIGHT-PATTENSUN AFB) OHIu SCHIOOL OF

A 5 I ULU-Y '0 tIlL PRA C II C A L ITY OF 7 1 v E
Vbi~A11u)N ISULATIUN APPLIEDL TU AIRCijAFT
DuHIN14 THE TAXI CQJt;aTIQNs ULi

DLS(JdPTIvE. NujTI#: M'AýTERIS TtbESIS.,
JUI14 71 1-66P CUkStTTItCtiAkLES DOMINIC

UN~CLASSIFIED) REP(ON

DtSCjH1PTORS: (*LiANUING GL.AN, VI~kATION ISOLAToRS)s
Ct,1YLJRAULL( ACTU#ATuRi. V1I~hAI~oN ISOLATORS),
(#FATIk2UE(MECHAWICS)t *TAXIIiNG)l WiNvS,
VItbRATION, DAMAGLO FLASIDILITY STUDILS,
(iAlhtliATICiL 140DELS, FEELIBACK, CiaSTSt THESES (lu)
IDETIFIERiS: AUTOiMATIC CONTRUL (U)

TtjE FtASh,!LITY OF USllJQ AN ACTIVE CONTROL. IN TilE
LANVINJG GF-A,( SYSTEM OF AN AIRCRAFT TO REDUCE. WING
FATIGUE DAMAGE r;EbULTINu FRUM GriOUNu INJUUCE(U
VIBRAT1CjNb UU~lt4G TAXIiiaG15~ CONSIDEREO. THE
CHAKAc.TERISTICS OF CHREIL vEHICLE HOUELS ARE
DISkLU5SED: A SINGLE LANuONG GEAR SYSTEM0 A
TkIiICY(LE LANDIN(3 GEAR SYSTEM ANU A S5YSTEM OF FIVE
LANL114G GEARSe MATHL.MATICAL EXPRESSIONS FOR THE
RUIaAY INPUTS Tu 'EACr4 VEHICwE IIuDEL ARE OBTAINEU) IN

TLFOUri uF RANuOM INPLYTS RtPRESENTLD By GA'JSS-
MARKOV PRUCESSEh. THE MUDEL FOR A LINEAk
HYUKAULIC AC.1UA1OR (HI'4Cti 15 USELJ AS THE ACTIVE
CONTRUL ELEMlENT IN THE LA4D1Nr& (:EAR Svir5TEM, IS
Prd.SEI4TFD* THE REhUL.TS IN61L(ATE THAT TH~E COMBINED
OPTIMAL ACTIVE CONTHOL AfNU IANDING GEAR SYSTEM CAN
PlROVIUE P. SUBSTANTIAL 1I'IPROvE-mEiT 1IN REOUCIfNG vINC3
FATIGUE OVER THAT Oý T14L LAR~DINt3 GEAR bYSTEM ALUNE,
ALSUI TkE CW'JTROL PARAfl-LiRS THAT AK~E NECESSARY AND
DESIRABLE IN THii UPTIMAL SYSTEM, T04ETHER IWITH THE
PHY!SICAL vEASDý PLACED 0 1, 7HE ACTUATOR, ARE
DLTERMI;4Ec, (AUT~tuR) (U)
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uUC REPORT 618L.IUGNAPHY SEARCH CUNTRUL NO* ZGiMLII

AU-a63 247~ Is/d 1/i

Wyp;AN-3oRLOIiq CO WUR(..ESTEiR MASS

E.;ýTA3L.ISH M~muFACTUIIING "iLTmlO~s FOR CLOSEIJ
OIL ALUMliNUM FONGINuaS v'ITrs impRUVEr STRLSS
CUiR8ObIoN RESISTANC64(U

DES..HIPTIVE NuTLI F114AL HEF"T* I UCT 66-1 SEP 69,
SEIP 69 25ap mO8RISlCmARLES At ;CERRONEt

Ai4THONY 6.G,,
CUNTRACT: F34615-61-Cml1dd
PRO.j: AF-9-126
MUNITUR; AFML TI(-09-264

UNCLASSIFLEU tKEPOKT

DL.SCRlpl"0RS; (9FUR41NG, sALUMIIJm ALLOYS),
(*LANUIIIG uEAR. FORGING), CONROSION RESISTANCE,
STRESS CORkOSIONs UIt.S, CRACKS!, MAGNESIUM
ALLOY'SV, ZIN~C ALLUY~t FRAt.TURL(mELHANICS) (U)

IUE'NTIFTERS: )CLUSLD DIE FURailNG, ALUMINUM. ALLOY
7079(U

A TO EVALUATE 5CC SUSL.EPTIBILITY AS IT RELATES TO
Fuit21NG PRO(.ESSINGs A 7UJ79 ALUMINUM ALLOY LANDING

GE.AH OUTER CYLINDULR 4AS PkouUCEL) 'SIN6. FIVE DIFFERENT
FuR(IING TLCHNIQUE5, THREE OF THLSE TECHNIQUES
FURMjEL hIL PAOT wiTm A 5OLIL) BARREL USING DIFFERING
PtEL10NINAY OPEiq OIiL uORK1N4.3 ThE OTHER TveO
Tt.CHIIQtJEs INVOL.VL.O FOR,vAkD AND BACK~WARD) EXTRUSION*
SIANJUARi) U141AXIAL-TENSILE TES;TING RLVEALEO NO
Sl~lIlltlCA,iT UlFFEXEiiCE uET'vEFN THE VARIOUS FORGING
TECHNIQUES, HUbA.VtR, ALTERNATE IMMERSION STRESS
COUROSIofq TEcSTIiNG li4~ 3 112% NACI INUICATEU
DIFVEiiENCLS liN STNESS CORr(OSIUN CRACKINGi
SUS(.EPTIBIiLITYe TmE TWO EATRuoEj) FONGIN(,S
tFO'aAR1) ANI, bAI.A) v~ERE SIGNIFI(,ANTLY MORE
RESISTANjT TU SCC. TmE FUJRiiAR() EATRUDED PARTS
WERE $OME,.HAT MURE RESISTANI TO SCC THANq THE BACK
EXTRUUEo PARTS@ BUT (,ERE ALSO SUBSTANTIALLY MORE
EAPEN51VE Tu PRh)DUCts (AUTHuR) (U)
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U NC LA5~SI F t10

ULC hEPOftT BEbLUGlKAPHiY bEAkLI1 CJNTIROL N09 Z'aML1I

AUa-bu'4 */'j 2U/11 0/3/I 1/3 1/

UINIVENISAL TECMI'IL.uGr CC'ItP DAYTON OHtIO

Iv. VLS I GA r I UN AIND Ali ALY zI:. up EL()PMtN~T uF
EAt<Ly LiFL gliCKAFT STRUC1UhIAL
F AlLUI1Lc (U

DLSLRIPTIvE fl~TE: I114AL KEi-Ts lb APR 68-15 DOC 7Us
11AR 7! 269P 4JRANsRO8LRT .Jo ;ORAZIO,

FhdLU U. q JK*;PARISsPAUL. C, &IkA~NEORGE
Re ;HETZ*E~t,RIChAmDI

REPT, NU,. uTC~-TR-5316
CONTRACT: F33615-68-(.'15u3

MUNITUR A~F-16

TASK: 14t67U4

:~ ~ SUPPLEIILNTAIkY NOTE: PREPARE.D IN COOPtRATION 61TH DEL
Ix ~1ESAkCH CoRP.. 6E1HLEHFII, PA,

2$ DLSt~?d1POwS. (*STRUCIURAL I-RUfERTIES,
FRLDICTIuNý). (OSTkUL.TURAL PARTSs
FAILURL.(fl1ECHA4I1CS))9 (*AIRFRAftES, LIF'F-
LXPt.CTA!;C.Y), L4NUING GEAkt C6A:-SIFICATIOII, DATAt P~~RUCESSIrgG SYSTE,.,So FACTUtiEtlNECIIANI(Aii, NUN-(U
UESTH'JLTIVL TLST1Nk~s CRAC.KS (U)

AN INVI~sTIGATICON ANU AN'AL'ysiS OF AIKCRA17T
STRUCTURAL FAILURES 4AS CutluUCTLD TU A~Sý-ESS THE
CUPWu~IToN SUHFROUNUING EARLY LIFe. FAjlLU,,E.1. AND

INIIAT i~ROVD M.THvSFOP TmE STRUC,70-AL ANALYSIS

AND UL&.F I Ný at Ai4ALYz 15 APPROACH WH ICH vt.'~L.D com$SI UE'
ThE USEFUL L 1FE OF A FL44h[D OR uAMA,ýEr SIflUCTUR&,
INIIIAL PROý3RAH EFFORTS IovVULVEI0 THL SURVEY OF
GQ~vLkqtiENr AND( INUUbTRY e)iGANIZATIoilus CONCEtRNEU
W.- TH &tkIwI'EE I Nt., ANIO MAj I Er4ANCt OF PRE$ENT
UPE.1ATIaJNAL AIRCRAFT, FAILURE DATA AAS ýWAHiERED ON
AlhiFRAME ST~iilCTLPLSo LAND3NN.3 GEAR CUMPONEINT~ ANI)
HIGHlLI STRE::,SEI AIRC.RAFT 5UbinCOnPONLNTS Wml(jJ
EAPLRU1,iCtD OPEtKATIUNAL FM1LuRE5a. TmE DAIA
GA1"EkuEL AAS TAdULAIEI) 0j1.)ER vAuKOUS CAIE(30OOIES
RELLTLD Tu CUilPONL.NT DE.iCi(Ir'TION9 FAILURE
C!IkCIJtSTAICLS, bTREzS HISTORY AND EtVIRONKC.TAI.
liNFLULNCES IN Ali ATTEMPT TO IUENTIFY S1GNIFICAp'T OR
CuN~TR1BuTIN~j VAKIABLESo RL~uLTS OF THESE FAIi1)%'6
CUlit(ELATIUNS ARL. PRt.SENT 0 2  TAUARFRM U
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DOC REPORT BIBLIOGRAPHY bEARCH CONTROL NO. /ZHMLI

AD-275 37d
NATIONAL BUREAU OF STANDARDS WASHINGTON D C

SOME PROBLEMS OF FATIGUE OF BOLTS AND BOLTED JOINTS
IN AIRCRAFT APPLICATIONS (U)

JAN 62 IV MORDFINoLEONARUI
RLPTs NO, TN136
MONITOR: NAVOEPS 343 62 1

UNCLASSIFIED REPORT

DESCRIPTORS: *BOLTED JOINTS, *BOLTSo AIRCRAFTo ALLOYS$
DESIGNo FATIGUE (MECHANICS), JOINTS, LOCKING FASTENER
DEVICES, METAL COATINGS, METAL JOINTS, METAL SEALS,
SCREvv THREADS, TEMPERATURE (U)

RECOMmENUATIONS ARE GIVEN FOR THE EVALUATION AND
SPECIFICATION OF AIRCRAFT BOLTS FOR FATIGUE
SITUATIONS.
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UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZHMLl

AO-607 622
GENERAL DYNAMICS/CONVAIR SAN DIEGO CALIF

FATIGUE RESISTANT STRUCTURES, (U)

MAR 59 62P SMITHCo R.
REPT, NO* ZR-658-030

UNICLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (OSTRUCTURES, FATIGUE (MECHANICS)I,
(*FATIGUE (MECHANICS) STRUCTURES)o (OmETAL JOINTS,
FATI4UE (MECHANICS)), RIVETS, RIVETED JOINTSo AIRFRAMES,
STRESSES# LIFE EXPECTANCY, STRAIN (MECHANICS)o
DEFORMHATIONs LOADING (MECHANICS)o MODEL TESTSt ALUMINUM
ALLOYS,! TEEL, STAINLESS STEEL, TITANIUM ALLOYs,
REINFORCING MATERIALS (U)

THE OORK FOR THk FISCAL YEAR OF 1958 UN BASIC
FATIGUE RESEARCH HAS 1EEN DIRECTED TOiA.RD5
OdTAINING METHOOS FOR DESIGNING FATIGUE RLSISTANT
STRUCTURES# TWO SUCH METHUDS HAVE BEEN OBTAINED:
(1) THE USE OF f(IVETS oRIVEN THROUGH THE EDGE OF
SPLICE UOUBLERS, AND (2) THE USE OF THIN
AUXILIARY DOUBLERS TO PERMIT USING EXTRA RIVETS AWAY
FROM THE HI4H STRESS AREA IN THE MAIN SPLICE DOUBLER@
TEST OATA SHO* THAT A SUBSTANTIALLY LýGHTER
STRUCTURE COULD BE HAD FOR THE SAME FATIGUE LIFL BY
USING EITHER OF THE TOO METHODS, OR A LIFETIME OF UP
TO TWENTY TIMES THAT OF AN EQUIVALENT WEIGHT
STRUCTURE OF COi4VENTIONAL DESIGN* THIN DOUBLERS
ARE BEING USED IN THE MODELS 680 ANO 600. EDGE
DRIVEN RIVETS HAVE BEEN APPROVEO FOR OPERATORS OF
COMMERCIAL AIRLINES IN REPAIRS OR AS FATIGUE
INHIBITORS OF AIRPLANES NOW IN SERVICE, CONVAIR HAS
A PATENT PENUING UN EOGL DRIVEN RIVETvo
MISCELLANEOUS DATA ARE ALSO PRESENTED ON FATIGUE
BEHAVIOR AND ON PHOTOELASTIC ANALYSIS OF STRESS
DISTRIBUTIOm IN SIMULATED AND CUILT UP STRUCTURES.
(AUTHOR) (U)
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UNCLASSIFIED

-uOC REPORT 6IBLIUGNAPHY SEARCH CONTROL NO. /ZHMLI

Au-b6u 436 11/3 13/8 1/3
NAVAL AIR EN.GINEERING CENTEN PHILADELPHIA PA AERONAUTICAL
MATERIALS LAS

THE CORROSION PROTECTION AFFORDED BY VARIOUS COATINb
SYSTEMS IN AIRCRAFT FASTENER AREAS, (U)

"MAY 66 27P OHRoJACK
RtPT, NO. NAEC-AML-Z2'5o

TASK: RRMA-O3-OO3/201JII/R0U7-03-UI,

4 UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTE;

DLSCRIPTO~s: (*COATINGS, CORROSION INHIBITION),
(#MECHANICAL FASTENERS, CORROSION INHIBITION),

($CORROStON INHIdITION, tNAVAL AIRCRAFT),
PERFORMANCE(ENGINEERING), PLASTIC PAINTS, EPOXY
PLASTICS, ACRYLIC NEbINb, TESTS, ISOCYANATE
PLASTICS. FATIGUECMECHANICS)o
FRACTURE(MECHANICS) (U)

A STRESS-CYCLING TEST (AT - lo3 F AND ROOM
A TEMPERATURE) DE lNu.D Tu SIMULATE THE SPECTRUM OF

-S JRESSEs ivH1CH LO'ULD OCCUR OURING 5UO AIRCRAFT FLYING
HOURS (ROUGHLY I PAR INTERVAL), INDICATES THAT
CURRENT SPECIFICATION AND EAPERIMENTAL AIRCRAFT

COATINGs CANNOT MEET THESE CONDITIOilS WITHOUT
CRACKING AROUNO FASTENER riEAOSs THE COATINGS USED
WLRL THE MIL-C-ZZ75U EPOXY, THE MIL-L-
813b2(WEP) ALL-ACRYLIC, AND Ti'O POLYURETHANES.
THE IMPLICATION OF THIS TEST IS THAT, AT THE

PREbENT STATE OF THE COATINtS ART, PAINT FILMS OF THE
NOi-RUBBERY TYPe. CANNOT BE LXPECTED TO PROVIDE

AOEWUATE CORROSIO, PROTECTIuN BY THEMSELVES IN THE
FASTENER AREA- A FEItSISTENT TROUBLE AREA ON NAVAL
AIRCRAFT, (AUTHOR; (U)
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UNCLASSIFIED
uOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /6ý;JMLI

AV-oSl 18v 13/b 11/6 13/8NAVAL AIR ENGINLERING CENTEN PHILADLLPHIA PA AERONAUTICAL
MATERIALS LAS

CORROSI-oN.tRESISTANCL ANU LURABILITY OF FASTENERS IN
AIRCRAFT sTRUCTuRES. (U)

DESCRIPTIVE NOTE: PROGRESS REPT.o JUL 65-FEB 471
JAN 67 44P VIc3LIONE9JOSEPH |SHAFFERt

IRVIN4 so I
RLPT. NO. NAEC-AML-2Z29

UNCIASSIFIED REPORT

OtScR'IPTORS: (*MECHAINICAL FASTENERS, CORROSION
RESISTANCE).. AIRFRAMLS, CORROSION#
FATIGUE(MECHANICb)l SCREiS, ALUMINUM ALLOYS,
CORROSION INHIBITION, METAL jOINTSt STEEL,
SEALING COMPOUNDS, SALT SPRAY TESTS,
PEHFORMANCE(ENGINEERING) (U)

IUENTIFIERS: ALUMINUM ALLOY 7075 (U)

A CORROSION AND FATIGUE EVALUATION oAS MADE TO
DETERMINE WHETHER THE ROUNDING OF COUNTERSUNK HOLES
AND/ON FASTENER HEAUS VOULD IMPROVE THE CORROSION
BEHAVIOR AT THE FASTENER LOCATIONS OR AFFECT THE
FATIGUE STRENGTH OF 7075-T6 ALUMINUM ALLOY JOINTS
ASSEMBLED WITH CADMIUM PLATED STEEL COUNTERSUNK HEAD
SCREWS* TEST ASSEMBLIES *ERE PREPARED WITH AND
WITHOUT CORROSION BARRIER MATERIALS, INCLUDING A
MIL-S'SRO2 POLYSULFIDE !EALANT, IN THE FINISHING
SYSTEM. ROUNDED CONFIGUmATIONS UID NOT
SIGNIFICANTLY IMPROVL CORROSION BEHAVIOR BUT DID
IMPROVE THE FATIGUE 3TREN6TH OF THE SPECIMENSo THE
GREATEST IMPROVEMENT IN FATIGUE PROPERTIES OCCURRED
WITH A COMBINATION OF ROUNDED FASTEiqER HEADS AND
ROUNDED COUNTERSUNK HOLES. UF THE VARIOUS
CORROSION BARRIER MATERIALS TESTED, ONLY THE
POLYSULFIUE SEALANT AFFOROEL GOOD CORROSION
PROTECTION aHEN USE) *ITH A PAINT SYSTEM OVERCOAT,
HOWEVER, THE USE OF THE SLALANT MORE THAN NEGATLD
THE BENEFICIAL EFFECT OF THE ROUNDED CONFIGURATIONS
ON FATIGUE STRENGTH. THE USL OF THE SEALANT
LO.,ERED THE FATIGUE STRENGTH OF THE CONTROL SPECIMENS
WITH STANDARD FASTENER HEADS ANU STANDARD COUNTERSUNK
HOLES 8Y APPROXIMATELY 6So THIS LOSS IS
COUNTERBALANCED BY fHE IMPROVEMENT IN CORROSION
BEHAVIOR AFFORDED BY THE SEALANT TO FASTENER ARLAS.
(AUTHOR) (U)
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UN•CLASSIFIED

uOL REPORT BIBLIUGRAPHY hEARCH CONTROL NO, /LHMLI

Aua*7b 722 I4/% 20/11 1/3
GENERAL DyNAMIC./CONVAIR 5AN OILGO CALIF

TAPeREO BuLTSo THLIN INFLUENCE ON FATILUE OF

AIRPLANF STRUCTURLSs (U)

MAY 6u 39P SMITHoC. Re

RcPT, NO. uDC-ZR-6S9-053

UNCLASSIFIE) REPORT

QO.SCHIPTORS: (*AIRFRAMES% 0BULTS19 (OBOLTEC
SJOINTS, FATIGUE(MECHANICS)), BUShINGSo THEORY,
ALUMINUM ALLOYS# MECHANICAL rASTENERSt STRESSES (U)

THIS REpOuT IS A CONTINUATION OF THE WORK PRESENTED

It• REFs I ON FATIGUE RESISTANT sTRUCTURES.
Ai4 ATTEj.pr .ýILL BE MADE To MAKE USE OF THE LINEAR
STRAIN THEORY IN COMBINATION NITH EAPERIMENTAL
EFFECTIvE SPRIN4 CONSTANTS FOR PREDICTING EFFECTS OF

PRESSED FIT BUSHINGS ON LUGS AND INTERFERENCE FITS ON

BOLTED JOiNTS. FATIGUE UATA ARE PRESENTED SHOWING
TrE EFFECTS OF INTERFERENCE FIT BOLTS ON BUSHINGS ON
THE FATIGuE LIFE OF STRUCTURESH (AUTHOR) (U)

A
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CuReOHRATE AUT,1OI% - liOwIT0RING AtJENCY

*ADVISORY GROUP FOR ALRONAUTICAL FFA-120
RESEARCH AND DEVELOPMENT PARIS :STUDY OF INSPECT IU~j INTENVALb
(FRANCE) FOR FAIL-SAFL STDIUCTURLSS

* * A0-72J III

THC PRUdLEIn vF 5TRJCTUIkAL HU-961
!SAFETY ,ýITrm P`ArTICiJLAR REFLRrNCE TO ANALYSIS OF-THE PRoBABIý..ITy ,;
SAFE~TY RLUUIRHEnE4dTb. COLLAPSE OF A FAILSAFE AIRCRAFT

AU-661 q69 STRUCTURL. CONSISTING OF PARALLEL
LLEMENTS9

*ADVISORYV GROUP FOR AEROSPACE RESA.ARCH IRTD-TDR-63-4210j
ANU I)EVELOP(4ENT PARIS (FRANCE) AD-431 826

COrdTNOL 0F Fb.EAIBLC AIftCRAFT T-
LJYmAtNIC mE!)PUlJbE, INSPECTION PLRIOVS OTERtilo,Eo

AU-a6a t52' F ROM DATA OF CRACK OLV&Lop.IEoiT Ao4D
* * STRENGTH REDUCTION OF AN~ AIRLHAFI

kAOAnD ADVISuRY-6 STRUCTURE USING 3TATISTICAL MEIHO3S
TfE. 04FLUEtiCL UPF FnEtTING vN FOR UESIGNING AINCRAFT w~ITn NESPLCI

FTl3UL.TO FATIGUE*
Au..a63 781 AV-631 351

AiARu A015)VIKY-II *AERONAUTICAL SYST6nS DIV WRIGHT-
IRES1VUUL SrRL-juTH IN THE PATTERSON AFB OHIO

P.RLSL;kLE OF FAritaUL cRcA~is,

A D - 6 9 77 * S DT & ) R 6 2 2 6E OF Th E A P P R O A C n
AG ,,G-A '1 10, AND OEVELOPMLNT UP, INTERIM

iNL AccutiuLATI011 OF FATIGUC. UESIGN CRITERI,A FOR SONIC FATILIUr
vAt1AGE III AINCI(J.FT MATLRIALS ArID AU-28'4 597
STKULTuRLS. * * *

A6,-737 .19u AbD-TOR62 16S
0 STUDY OF A RtSPONSE LOAD

AbAND-AN.28-7 u RECONDER. VOLUME IT#
FATIujUi LOAD MUIJITuRINLI (F AD-403J 507

hILIIAtY AIRCRAFT*,
Au-/ll eý,V AS,)-TOR62 165 V1

AoA,~-NbG 47 STUDY OF A SvNIC LOAU .'kCCtDLN
Afj~tl,%R-bb -; IAU-296 46't

UPT~i-ALITY CNITERIA IN 0
STRV-.TUNiL DESI'iNo ASDfTL)R62 501

A0-730 310 NESEARCtt ON TECHNIIQUtS OF
ESTAULIS,1ING RANUOtI TYPE rATI.',E

*AERONAUTICAL RESEARCH INST OF SWEDEK CURVES FOR B.(OAC) BAND :0NZ-.0IO
STOCKHOLM AD-290J 799

vEELOPfiE;;T 0F STATISTICAL AJ3D-TiJRA2 68*1
tILlhuOb POP( UjEý-IofI?4G AINCRIArT RIjTi, FURTHER ANAYLSIS OF l'ir. KAiýDv--
mEbPI.CT 10 FATIGUE. VIBRATIONS OF THL CAKAVELLE TEST

Au-oali isu SECT ION
* 0 *AU-284 886

0-1
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*00 LOAUIN(sS INFATIGUE Tk.STS
AbV-.TuRb. Sul1 AU-276 124

dVvC3 TItATlOIiV OF A MLTflOo PON 41 *
THL PeUHcICTIUIJ OFIvV1~I1A1OnY AbD-TN61 S47
,(LbPuN-, AND STRE.Sv IN TYrPICAL STUDY IN THE USE OF jTRULTJHAL
P L I(WIT Vc.HI CL. sTR~.jCTU,(t MODELS FOR SONIC FATIGUE

AU-416 ;84 AO0Z77 186
o* @0 00

A$O-TL'H62-eod P4 AbD--Tkbt6I46f
* V.VvESTIGATIOtN VF FkAtTvRE OWtiING AND FATIGIUE PROPERTItS

tOUCEINESS IN HIGn bTRE.-GTH At LuYS. OF SANDWICH CONFLGuRATIO-1S tis
AU-bGOO si08 FLEXURE

o S AO-27 Ot6
Abi)TuR63 2o7 0

ASPECTS uF RtLIA016ITY UND~.R ASD-TH-66-57
CONULITIOr,5 OF LLE VATEU TEt)PFRATURL AIR FORCE AIR~CRAFT STRUCTUR~AL
CNE.LP ANI, FATIwULs INTEGRITY PROGRAM: AIRPLANE

A6-403 lati kEQUIREMeNTSe
* 5 0 AD-707 884t

COMiPARISON OF~ AtPPKUACHLS FUR TOR62 26
hV141%; F'ArI6UE rHC-VLtiTIUN, LSTABLISNHENT OF THE At'PMUACII

AD-431 020 TO, AND OEVELOPP~t.NT OF, INTERIM
iJES1'aN CRITERIA FOR SONIC FAT14Uc

ASU-TuR63 4,4 (ASD-TDR62 261
bTxPLUCUAL OtSISN EOR ACOUSTIC AU-284e 597

EAT~tl: 40#

AU-42t) 40. TR6I b47
* **STUDY IN THE USE OF zTduCTURAL

ASU-TH6u 22U MODELS FUR SONIC FATIGUE
A sTuDy OF TME CNHARCTLNISrICS (ASD-TR6I 5'f7)

OF MOlOFNi, EwwuigIE NOISE A.,D THE AD-277 186
RE.SP0'SE ChAkALTk.RISTICS OF'
b rdtCTuRLS sAERONAUTICAL SYSTEMS Div WRIGHT

AL3-Z72 ,JU PATTERSON AFB OHIO FLIGHT CONTROL
000 LAD

ASO-ThbU ,a,,
tile. tFFk:CT Of CADMI~th PILATING 14ANEUVER LOAuo UATA FROM C-13v

UN AIR~CRAFT STEE6S UNDER~ STNFSb AIRCRAFT
tO'.CE.ITRATION AT Et.EVATEu Au-25* 75.Z
T EJIPRA T LNE S

AU-911 !28 *AEROSPACE CORP EL SEGUNDO CALIF LAD

OS-t6 * *e OPERATIONS 40

SO.CFAI14Ue. ICESI:.TANICE UP TN"0200(425SULO)-
S)TfUCTURAL. OLSIGNeS ALLOY COMPATIBILITY .aITH

A0-Z69 161 SEVERAL CLEANING AGaENTS.
* 0 ' SAMbO-Ttl-69-170I

A~D-T.61 q3~AU-689 7'46
jhvESTIuATIOim vF TriE

'mEPIFCSNfATIOtj OF AIRCr(AVT SFRvICE. *AEROSPACE INDUSTRIES ASsOCIATION OF

0-2
IJN4CIASSIFIEU



UNCLA$SIFIED
AIR-AIR

AMERICA INC WASM1N6TOD• U C THE MODIFIED STRUCTUHE M•TMUiJ.

* 0 0 Ati-717 7qO
AIC RLPTo NO. Ai4TC34 @0S

PA,dEL FLUTTEN •URVEY AsID DLSIQN AFFDL-TR.70-|JO-VUL.2

uAITCIRAs A KOITER-TYPe METHOD FUR FINITE
Av-416 uOi LLEMENT ANALYSIS OF NONLINEAR

STRUCTURAL BEHAVIOR. VOLUME liI
'AIR FONCE FLIGHT DYNAMICS LAB WRIGHT- USER'S MANUAL FOR PROGRAM dEHAVE.

PATTLRSON AFS OHIO AD-717 181

AFFuL-TN46 140 AFFDL-TR-TO-144
LMPIHICAL LOARRLATIOI, OF PROCEEDINGS OF THE AIR FUOCE

EXCITATION ENVIROU•nENT AND CONFLRENCE ON FATIGUE ANu FRACTUKE
SThULTukAL JPAkAMETEqs RITH FLI4HT OF AIRCRAFT STRUCTURES AND
vEHICLE VIOHATIOi RESPuNSE. MATERIALS, HELD AT MIAMI BLACM,

AO-oIU 484 FLAts IS-18 DECEMBER 196V.
AD-719 756

AFFuLoTA-66-2u
THEORETICAL ANU EXPERIhENTAL AFFDL-TR-7O-149

MOUEL ItNVESTIGATIOitS OF SEMI. INVESTIGATION ANu ANALYSIS
A'JCOIC AHJ ScI1I-HEVE.1A.RANT IUEVELOPHENT OF EARLY LIFE AINCAAFT
E1;VIRONHL•tTS A1fl ThEIR APPLICATION STRUCTURAL FAILURES.
IU TME RfD SUhIC FATIGUE FACILITYo AU-B8q 790

AUj-063 NO* 0
S0 0 AFFDL-TR-70-1i1

AFFOL-TK-6b6-IIZ A GENERAL FATIGUL PReDICTIUN
AEROuY14AMIC NOISE SIiULATIUN IN METHOD BASED ON NEUBER NUTCH

SONIC FATIGIJE FACILITY@ STRESSES AND STRAINS.
AU-404 uZ AU-723 631

FL-TN-69-Z AFFDL-TR-71-89
SCRATCH STMAIN GAGt EVALUATION, FRACTURE CONTROL PROCEDURES FOR

AO-092 qOB AIRCRAFT STRUCTURAL INTEiRITY.
0 * * AD-731 56$

AFFULe-TN69-" 9
THf PREDICTIUN OF INTERNAL *AIR FORCE INST OF TECH WRIGHT-

VIDRATION LEVELS Of FLIGmT VrHICLE PATTERSON AFI OHIO SCHOOL OF
LvUIPHcNTS USI;iG S1ATI1TICAL ENERGY ENGINEERING

hl1I~iUDS. 00
AO-b6b 731 GuC/EE/71-6

A STUDY OF THE PRACTICALITY UF
AFFUL-TH-70-IU7 ACTIVE VIBRATION ISOLATION APPLIL•)
LRACKS. A FOnTmAN IV DIGITAL TO AIRCRAFT DURING THE TAXI

COMPUTER PkUGPAH FUR CkALK CONDITION.
PROPAGATIOI; ANLYSISe. AU-73U 141

AU-1I7 150
* �* AIR FORCE MATERIALS LAB WRIGHT-

AFFoL-TR-7;-:J;-VOL-I PATTERSON AFB OHIO
A KOITtN-TYPL nETHOD FoR FINITE 0 0 0

LLEMLNT ANALYSIS OF NOtiLINLAR AEROSPACE-AFmL CONFEREilCE ON
STNUCTURAL 8ENAVION, VOLUME I- tdDT OF PLASTIC/COMPOSITE

0-3
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bTfvcT~,shfLs, (JAITUNO OHIO0. "~ARCu I$.g~. 1909. AN APPLICATIUM OF FRACTUNEAub697 S CONCEPTS To THE PRtOICTION OF
CRITICAL LUENTH OF FATIGUEi CRACKS.A14~ FORCE MATERIALS SYMPOSIUM PART 11- A NEVILW Of PETINL.N7ASPECTS OFr FfACTURL 'THCCTICAL'70, TtCHNICA4 SPECIALIST beqSION5, AND ANALYTICAL AbPECTS 0; F,ýTl.U,"Lo I.O Mr IANi OEACMO PuO.hIUA .ON~ &I- OF I9LTALSI.il flAY IV%*. SUMg)JAy AjSrTKACTb AUw726 026

0 0 * .FLTooSAPt1L.TD64q 16 * 
EXPLORATORY DEYCLOPMENF UP $j1,,RA6,Otjp FATIGUE FAILUJRE Op A STRENGTH# STNCsSS-CORNo&IUzNWILTIPLE LUAD PATH REDUNDANT RECSISTANT ALUMINYiN ALLOY FURM UbE 1.

STAUCTuRC. 
THICK~ SECTION APPLICATIOI,.SA000Ot l4 

AU-6771 7

THE ~dUTURL REI~jLIV OfTHE EARLYV DETECTION UP FATIGvjeAl"FRAE.So ANM6E*ADi-616 65 
AD*730 3q940 * 

i
AFHL.TR*&?.

19y *AIR FORCE OFFICE 0, SCIENTIFIC$?HESSE$i IN SKjzd PA'.tLS 99RHALNTNVSUdJkCTEO TO RANDJOM ACOUSTIC REEAC AR GO VALOAUIN6. 
AFOSRO&9*0O4I5TR 

aAU-&S #44RESEARCH ON ENERGY A6SUROINGoe STRUCTURES, PART vilo

AFO SR .49-09 9 9
A CRITERION FOR DYNAMIC LOw-

-CYCLE MHAN FRACTUNEe*~~i Ai974.
4  AD*466 233

FON CLOSEDO IE ALUhINUll jONGJNitS RANDOM VIGRA1I1#g STtUDIES*OITli ImPgOv~o bTNrSS CoRNOb1ON A~o.9J 421

THE OUCKLING OF STIFFENdED AN&,AFM~tTR-~ftU~ftT-IUNSTIFFENCO 
CONICAL AND CYLh14DRILALAN AP PLICATIvN OF Ff4A'c)URE ShELLS.COhCkPT TO THE Ph&OICTIUM Or A00701 'f47CRITICAL LLN61m VF FATIGUE CRAC.KS*0PANT -Io A tZIVIE4 wF PEIRTM4ENT AFOSR-70-0434~TRASPE CTS uP F ALTORk - IDEVLLOPMENT INVESTIGATION Of PLATCb AND14F.RLiVANT CZ'ICEPTS Of LIfaDE*N SNCLLS UNDER EXTERNAL LOAOINq. ANDtLASTIC PIIACTURE "LCHAIIcS,. 

CLEVATED TENPtRATURES,AD-?IV lbE 
AU*703 464

AFML..FR-70*4020PT
2  AFOSR-7O.IOOOTP,0

UNCLASSIFIlED *
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LXPEKI M1t4rwAL STUDY O1. iIMF DivAI 
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SUBJECT INDEX

*ACCELEROMETERS AIRPLANE PANELS
STATISTICAL DATA TEST RESULTS FROM THE BOUNDARY

STATISTICAL REVIE'V OF COUNTING LAYER FACILITY - RESPONSL OF
ACCELEROMETER DATA FOR NAVY AND STRUCTURE Tn THE PSEUDO-5AUtJD FIELD
MARINE FLEET AIRCRAFT** OF A JET (USING COMRINED CONTINUUM

AD-725 840 AND FINITE FLEMENT METHOD),*

AD-669 215
*A'ýOIISTIC DETECTORS.

FEASIRILITY STUDY OF A COMPACT HELICOPTERS
ACOUSTIC DETECTOR TO MEASURE THE EVALUATION OF HELICOPTER FLIGHT
ACCUMULATED ACOUSTIC EXPOSURE SPECTRUM DATA.*
OF A FLIGHT VEHICLE. AD-680 280

AD-295 46q

PATROL PLANES
*ACOUSTICS ANALYSIS OF FLIGHT LOADS DURING

4ADC-UNIVERSITY OF MINNESOTA '.OV-ALTITUDE PIPELINE PATROL
CO'lFEkENCE ON ACOUSTICAL FATIGUE' OcERATIONS.0

AD-266 374 AD-686 '46
ASPECTS OF THE RESPONSE OF

STRUCTURES SUPJECT TO SONIC *AERODYNAMIC NOISE
FATIGUE.. SIMULATION

AD-268 260 AERODYNAMIC NOISE SIMULATION IN
S041C FATIGUE FACILITY.*

*ADHESIVES AD-648 022
STRESSES

POLYSULFIDE DISPERSIONS AND *AEROSPACE CRAFT
NYLON - EPOXY COMPOSITIONS AS SONIC VIBRATION
FATIGUE DAMPING MATERIALS - EMPIRICAL CORRELATION OF
EVALUATION OF. EXCITATION FNVIRONMFNT ANDAD-600 170 STRUCTURAL PARAMETERS WITH FLIGHT

VEHICLE VIBRATION RESPONSE.

'AERODYNAMIC CHARACTERISTICb AD-61 482
SYMPOSIUJ, PROCEEDINGS STRUCTURAL

DYNAMICS OF HIGH SPEED FLIGHT, LOS *AIRCRAFT
ANGELES, CALIFORNIA - APRIL 249 25, INVESTIGATION OF THE
26# 1961.o REPRESENTATION OF AIRCRAFT SERVICE

AD-26'4 1O LOADINGS IN FATIGUE TESTS.
AD-276 123

'AERODYNAMIC CONTROL SURFACES REVIEA AND ANALYSIS OF
SONIC FATIGUE CUHULATIVEFATIGUE-DAMAGE THEORIES.

STRUCTURAL DESIGN FOR ACDUSTIC AD-l16 64O
FATIGUE..

AD-425 406 DESIGN

DEVELOPMFNT OF STATISTICALTORQUE H1FTHOOS FOR DESI'fNING AIRCRAFT WITH
THE FEASIBILITY AND USE OF ANTI- RESPECT TO FATIGUE.*

TORQUE SURFACrS IMmERSED IN AD-A31 350
HELICOPTER ROTOR DjOVj'ASHo INSPECTION PERIODS DETERMINED

AD-715 418 FROM DATA OF CRACK DEVELOPMENT AND
STRENGTH REDUCTION 'F AN AIRCRAFT

'AERODYNAMIC LOADING STRUCTURE USING STATISTICAL METHODS
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FOR DESIGNING AIRCRAFT WITH RESPECT *AIRCRAFT EQUIPMENT
TO FATIGUE.* MALFUNCTIONS

AD-631 15I THE PREDICTION OF INTLRNAL
THE PROBLEM OF STRUCTURAL SAFETY VIBRATION LFVELS OF FLIGHT VEHICLF

WITH PARTICULAR PEFERENCE TO SAFETY EQUIPMENTS USING STATISTICAL ENERGY
REQUIRCHERTSo METHODS..

AD-661 989 AD-865 7P1

DYNAMICS *AIRCRAFT GUNS
CONTROL OF FLEXIBLE AIRCRAFT AIRPLANE NOSCS

DYNAMIC RESPONSE,. STRUCTURAL COMPATIBILITY TEST OF
AD-658 52') M61 GUN/LINKLESS FEED SUBiSYSTEIM AND

F-105D AIRCRAFT;.
FATIGJE0ICCHANICS) AD-286 526

A hETHOD OF FATIGUE LIFE
PREDICTION USING DATA O6TAINED *AIRCRAFT PANELS
UNDER RANDOM LOADING CONDITIONS.* FLUTTER

AD-642 978 PANEL FLUTTER SURVEY AND DESIGN

CRITERIA,
FATIQUE (MECHANICS) AD-q16 002

ANALYSIS OF THE PROBabILITY OF
COLLAPSE OF FAIL-SAFE AIRCRAFT *AIRCRAFT PROTUBERANCES
STRUCTURE CONSISTING OF PARALLEL B-58 hING - PYLON BOX FORGING -

UNITS, MECHANICAL PROPERTIES -
AD-431 826 DETERtIINATION OF.

AO-272 16)
MATERIALSi

FATIGUE CRACK PROPAGATION IN eAIRFRAMES

ALLOYS USED AS AIRCRAFT MATERIALS. EXPERIMENTAL STUDY OF THE RANDOM
AD-620 926 VIBRATIONS OF AN AIRCRAFT STRUCTURE

EXCITED BY JET NOISE.
METALLOGRAPHY AD-25B 591

TRANSLATION OF RUSSIAN RESEARCH: SONIC FATIGUE DAMPING SYSTE"
AVIATION TECHNOLOGICAL INSTITUTE, DEVELOPMENT*
MOSCOA, VOL 51; 1961: COLLECTION A0-258 689
OF ARTICLES* ASPECTS OF THE RESPONSE OF

AO-648 887 STRUCTURES SUBJECT TO SONIC

FATIGUE..
NONDESTRUCTIVE TESTING AD-268 26U

INVESTIGATION OF EDDY CURRENT FEASIBILITY OF EMPLOYING REDUCED
TECHNIQUES IN ANALYZING AIRCRAFT SCALE STRUCTURAL MODELS FOR SONIC
"STRUCTURES FOP FATIGUE DAMAGE.' FATIGUE*

AD-438 891 AD-277 186

THE VIBRATIONS IN THE PANELS OF
VIBRATION THE AIRFRAME OF A CARAVELLE

EMPIRICAL CORRELATION OF TEST SECTION EXCITED 6Y JET
EXCITATION ENVIRONMENT AND ENGINE NOISE WERE STUDIED.
STRUCTURAL PARAMETERS WITH FLIGHT AD-28' 886
VEHICLE VIBRATsoN RESPONSE. PROGRAMMFO MANEUVER-SPECTRUM

AO-610 q82 FATIGUE TESTS OF AIRCRAFT BEAM

SPECIMENS. BENDING FATIGUE

D-2
UNCLASS IFIFD

("



UNCLASSIFIED

AIR-AIq

PROPERTIES OF AGROUP OF 7075-T6 ON FATIGUE OF AIRPLANE STRUCTURES,*
AL ALLOY BEAM SPECIMENS SERE FOUND A0-675 722
TO BE SIMILAR To THOSE OF TYPICAL
AIRCRAFT STRUCTURES. PRESTRESSING; BUCKLING(MECHANICS)
PERIODIC SINGLE OVERSTRESSING AND THE BUCKLING OF STIFFENED AND
PERIODIC REPEATED UNoERSTRESSING UNSTIFFENED CONICAL AND CYLINDRICAL
EFFECTS ARE DISCUSSED. SHELLS.#

AD-287 546 AD-70i q'7
TECHNIQUES FOR ESTABLISHING

RA'1fON-TYPE FATIGUE CURVES FOp. COMPOSITE MATERIALS
BROADBAND SONIC LOADING. INVESTIGATION OF THE INFLUENCE

AD-290 799 OF MATERIAL VARIABLES ON FATIGUE
FATIGUE STRENGTH IN AIRCRAFT MECHANISMS IN COMPOqITES.o

BUILDING (STRIECTURES)* AD-720 396
AD-,299 4rO AN INVESTIGATION OF FATIGUE

GUIDELINES FOR DEVELIPING BEHAVIOR OF REINFORCED PLASTICS FnR
TECHNIQUES FOR THE PREDICTION OF PRIMARY AIRCRAFT STRUCrUNES..
FATIGUE AND CREEP FAILURE OF AD-861 490
SUPERSONIC AIPCRAFT STRUCTURES-
AD-'0 50a DEGRADATION

STUDY OF INSPECTION INTERVALS
AERODYNAMIC HEATING FOR FAIL-SAFE STRUCTURES,*

EXPERIMENTAL STUDY OF THE AD-723 ill
THERMAL BUCKLING OF CLINDRICAL
SHELLS,. DESIGN

AD-702 126 CONCEPTS IN FAIL-SAFE DESIGN OF
AIRCRAFT STPUCTURESso

AEROELASTICITY AU-723 )17
.INVESTIGATION OF THE AEhOELASTIC

STABILITY OF THIN CYLINDRICAL EROSION
SPELLS AT SUBSONIC MACH NUMBERS.' SINGLE IMPACT STUDIES OF RAINAD-732 291 EROSION. PART I. PRELIMINARY

EVALUATIO1Ni.
ALUMINUM ALLOYS AD-697 506

A METHOD FOR ESTIMATING THE
FAIIGUE LIFE OF 7075-T6 ALUMINUM FAILURE (MECHANICS)
ALLOY AIRCRAFT iTRUCTURES.. ENGINEERING SURVeY OF AIRCRAFT

AD-6)2 123 STRUCTURAL FAILURES CAUSED BY
EXPLORATORY DEVELOPMENT OF HIGH CORROSION, FATIGUE, AND ABRASION.

S7REN'MTH, STRESS-CORROSION AD-6 05 325
RESISTANT ALUMINtHM ALLOY FOR USE IN
THICK SECTION APPLICATIONS.. FAILUREIMECHANICS)

AD-877 677 TOUGH ENEEIES AGAINST THE
STRENGTH OF AIRCRAFT. FATIGUE AND

BEAMSISTRUCTURAL) CREEP OF METALS--TRANSLATION,
OPTIMALITY CRITERIA IN AO-67) 253

STRUCTURAL DESIGN,*
AD-736 318 FATIGUE(MECHANICS)

FATIGUE CRACK ýRnPAGA1ION UNDER
BOLTS PROGRAMMED AND RAN1OH LOADS,.

TAPERED SOLYS. THEIR INFLUENCE AD-650 (17
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FATIGUE OF AIRCRAFT STRUCTURES,* PART 1i. A REVFEW nF PERTINENT
AD-660 529 ASPECTS OF FR'CTtiRE (THEORETICAL

SIMULATION! OF RANDOM LOAD AND ANALYTICAL j';PECTS OF FATIGUE
FATIGUE IN LARORATORY TESTING,* OF METALS).*

AD-7U8 327 AD-725 028
A REVIEW OF MINER'S RULE AND FRACTURE CONTROL PROCEDURES FOP

SU3SEQUENT GENERALIZATIONS FOR AIRCRAFT STRUCTURAL INTFGRITY.o
CALCULATING EXPECTED FATIGUE LIFE,. AD-731I 565

AD-717 283
t A GENERAL FATIGUE PREDICTION IMPACT TESTS

METHOD BASED ON NEUBER NOTCH CRACKS, A FORTRAN IV DIGITAL
STRESSES AND STRAINS,. COMPUTER PROGRAM FOP CRACK

-AD-723 631 PROPAGATION ANALYSIqS
EFFECTIVE SOURCE DISTRIOUTION IN AD-717 15U

A CHOKED SCREECH JET,$
AD-727 34 LIFE EXPECTANCY

EFFECTS OF SPECTRUM BLOCK SIZE INVESTIGATION AND ANALYSIS
AND STRESS LEVEL ON FATIGUE DEVELOPMENT OF EARLY LIFE AIRCRAFT
CHARACTERISTICS OF ALUMINUM ALLOY STRUCTURAL FAILURES.*
BOX BEAMS U1IDER RANDOM-SEQUENCE AU-884 790
UNIDIRECTIONAL LOADING,*

AD-714 193 LOAOINGiMECHANICS)
RATE OF FATIGUE CRACK FATIGUE TESTS ON NOTCHED

PROPAGATION IN THE AIRFRAME SPECIMENTS OF 2n2q-T)51 ALUMINUM
STRUCTURE--TRANSLA71ON9 ALLOY UNDER A LOh ALTITUUE AIRCRAFT

Al-736 887 LOAD SPECTRUM,.THE ACCUMULATION OF FATIGUE AD-676 590
DAIAGE IN AIRCRAFT MATERIALS AND INVESTIGATION OF PLATES AND
STRUCTURES,. SHELLS UNDER EXTERNAL LOADING AND

AD-737 398 ELEVATED TEMPERATURFS,.
ARRESTED LANDING FATIGUE TEST OF AD-703 686

MODEL C-2A AIRPLANE.. FATIGUE LOAD MOtNITORING OF
AD-739 3)1 MILITARY AIRCRAFT.-

AD-711 259
FINISHES + FINISHING

ALLOY COMPATIBILITY WITH SEVERAL MARAGING STEELS
CLEANING AGENTS.6 STUDY OF A HETEROGCNEOUS 18 NI

AD-689 746 (300) HARAGING STEEL..
AD-692 428

FRACTURE(MECHANICS)
AN APPLICATION 3F FRACTURE NON-DESTRUCTIVE TESTING

CONCEPTS TO THE PREDICTION OF DEVELOPMENT OF A THErMAL
CRITICAL LENGTH OF FATIGUE CRACKS. NONDESTRUCTIVE INSPECTION SYSTEM TOPART I. A REVIEW OF PERTINENT DETECT C:ORROSION IN AIRCRAFT
ASPECTS OF FRACTURE - (DEVELOPMENT STRUCTURES.*
OF RELEVANT CONCEPIS OF LINEAR AD-863 490
ELASTIC FRACTURE MECHANICS)**

AD-719 757 PANELS(STRUCTURAL)
AN APPLICATIIN -IF FRACTURE RESEARCH ON ENERGY ABSORBING

CLt'CEPTS TO THE PREDICTION OF STRUCTURES, PART IXo.
CRITICAL LENGTH OF FATIGUE CRACKS. AD-720 8tiff
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REINFORCED PLASTiCS ELEMENT ANALYSIS OF NONLINEAR

AN INVESTIGATIOJ OF THE FATIGUE STRUCTURAL BEHAVIOR. VOL11ME I-

ANO CREEP PROFERTIES OF GLASS THE MODIFIED STRUCTIRE "MLTHOD.0
REINFORCED PLASTICi FOR PRIMARY AD-717 7qO
AIRCRAFT STRUCTURES.* ANALYbIS OF HELICOPTEk

AD-652 ql5 ST'IUCTURAL CRASHOORTHINF55. VOLUME

AN INVESTI1ATION OF FATIGUE 1. MATHEMATICAL SIH'ILATIUN AND

PEHAVIOR OF REINFORCED PLASTICS FOR EXPERIMENTAL VERIFICATION FOR

PRIMARY AIRCRAFT STRUCTURES-* HELICOPTER CRASH4ORTHINESS.0

AD-867 805 AD-B8O 680

STATE-OF-THE-ART REVIEWS SYMPOSIA
STATE OF THE ART IN DESIGN AND PROCEEDIVGS OF THE AIR FORCE

TESTING TO ENSURE CONTINUED CO1FERENCE ON FATIGUIE AND FmACT)Rr

AIRCRAFT STRUCTURAL INTEGRITY;* OF AIRCRAFT STRUCTURES AND

AD-667 149 MATERIALS; HELD AT UIAVI REACH,

FLA,, 15-18 OECEMBER 1961:e

STRUCTU"AL PARTS AD-719 756
MAXIMUM LOAD PREDICTION FOR

SANDWICH PLATES.. VIBRATION
AD-690 219 VIBRATORY RESPONSE OF A COMPLEX

AEROSPACE-AFML CONFERENCE ON NDT STRUCTURE SUCH AS AN AIRCRAFT
OF PLASTIC/COMPOSITE STRUCTURES, FUSELAGE OR MISSILE TO A RANDOM

DAYTON; OHIO, MARCH I8-2-1, 1969.. EXTERNAL FORCING FUNCTIONS.

AD-697 956 AD-,4|6 784
INVESTIGATION TO IMPROVE THE THE PREDICTION OF INTERnAL

STRESS CORROSION RESISTaNCE OF VIBRATION LFVELS OF FLIGHT VEHICLE

ALUMINUM AIRCRAFT ALLOYS THROUGH EQUIPMENTS USING STATISTICAL ENER6Y

ALLOY ADDITIONS ANO SPECIALIZED METHODS.*
HEAT TREATMENT.. AD-u65 731
AD-85) 407

*AIRPLANE PANELS

STRUCTURAL PROPERTIES SONIC FATIGUE RESISTANCE OF

METAL FATIGUE IN AN AIRCRAFT STRUCTURAL OESIGNSo

STRUCTURE--TRANSLATION, AO-269 187
AD-683 9`7

A CRITERIO1 FOR DYNAMIC LOW- AERODYNAMIC LOADING

CYCLE SHEAR FRACTURE.* TEST RESULTS FRo4 THE BOUNDARY

AD-60e8 273 LAYER FACILITY - REqPONSL OF

RADOOM VIBPWATION STUnIES,. STRUCTURL To THE PSrUDO-SOUND FIELD

AD-691 421 OF A JET (USING COMRINED CONTINUUM

AIR FORCE AIR(CRAFT STRUCTURAL ANt) FIiITE FLEHENT "ETHOD),o

INTrGRITY PROGRAM: AIRPLANE AD-669 215

RCQUIREMENTS,* TEST RESULTS FROM THF BOUNDARY
AD-7)7 889 LAYER FACILITY (IHEORY AND

A KOITER-TYPE MLTHOO FOR FINITE EXPERIMENTAL COMPARISON),'

ELEMEnT ANALYSIS OF NONLINEAR A0-669 217
STRUCTURAL BEHAVIOR. VOLUME I,
USER'S MANUAL FOR PROGRAM BEHAVE,. ALUMINUM ALLOYS

AD-717 181 COMPARISON OF PLANE-STPESS
A KOITER-TYPE METHOD FOR FINITE FRACTURE TOUGHNESS FOR ThREE
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ALUMINUM SHEET ALLOYS.* AND FILLLD HOLES IN AN ALUMINUM
AD-729 6qt SHEET DURING CYCLIC LOADING.,

AD-726 164

BONDING
EVALUATION OF THE ADHESIVE REINFORCED PLASTICS

BCNOING PROCESSES JSED IN AN INVESTIGATION OF THE FATIGUF
HELICOPTER MANUFACTURE. PART I. AND CREEP PROPERTIES OF GLASS
DURABILITY OF ADHESIVE BONDS REINFORCED PLASTICS FOR PRIMARY
OBTAINED AS A RESULT OF PROCESSES AIRCRAFT STRUCTURES..
USED IN THE UH-I HELICOPTER*. AD-652 'I5

AD-732 )5.

SONIC FATIGUE
BUCKLINGIMECIIANICS) RESPONSE OF STRUCTURE TO THE

AN INVESTIGATION OF THE OUT-OF PSEUDO-SOUND FIELD flF A JET (USING
PLANE DEFLECTION BEHAVIOR OF THIN A COMBINED CONTINUUM AND FINITE
SHEETS WITH CuT-OUTS IN A TENSILE ELEMENT METHOD) PART I,*
FIELD.. AD-663 662

AD-725 601
STRESSES

COMPRESSIVE PROPERTIES STRESSES IN SKIN PANELS
OPTIMUM PARAMETERS OF SUBJECTED TO RANDOM ACOUSTIC

CYLINDRICAL SANDWICH SHELLS WITH LOADING.'
CORRUGATED-SHEET CORE STIFFENED BY AD-65b 846
ELASTIC FRAME--TRANJSLAYION.

AD-692 )59 STRUCTURAL PROPERTIES
AIRPLANE WING TENSION SKINS:

FATIGUECMECHANICS) SSRUCTURAL FATIGUE T
ESTING.

STRUCTURAL INTEGRITY AD-631 ý62
INVESTIGATION OF REaoRKEO 5-2

CORRUGATED 14ING SKIN PANELS.. VIBRATION
AD-728 009

SPECTRUM CORROSION FATIGUE TEST
OF VARIOUS ALUMINUM ALLOYS. PHASES
I AND It. RA-SC EXTENDED SERVICE
LIFE PROGRAM.. FREE VIBRATIONS AND RANDOM

AD-875 665 RESPONSE OF AN INTEGRALLY-STIFFENED
PANEL..

HONCYCO1IB CORES AD-721 517
ADHESIVE BOND FAILURES IN

AIRCRAFT HONEYCOmB SANDWICH *AIRPLANES
COMPOSITES.. SYMPOSIUM PROCEEDINGS STRUCTURAL

AD-710 352 DYNAMICS OF HIGH SPEED FLIGHT, LOS
ANGELES, CALIFORNIA - APRIL 24, 25,

MECHANICAL PROPERTIES 2ý, 1961..
ANALYSIS OF CRACKS IN WIDE AD-264 140

ORTHOTROPIC PLATE AITH LONGITUDINAL
STIFFENERS.e *ALLOyS

AD-729 801 EVALUATInN OF MG-TH ALLOYS WITH
RESPECT TO MECHANICAL PROPERTIES

METAL PLATES FOR POSSIBLE USE nN COMPOUND
STRESSES AND STRAINS AROUND OPEN CONTOURED PANELS ON THE 8-58
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SAIRPLANE. AND STRESS LEVEL ON FATIGUE
AD-286 282 CHARACTERISTICS OF ALUMINUM ALLOY

BOA BEAMS UNDER RANDOM-SEQUENCE
FATIGUE(MECHANICS) UNIDIRECTIONAL LOADING,.

FATIGUE CRACK PROPAGATION IN AD-73' )93
ALLOYS USED AS AIRCRAFT MATERIALS.

AD-630 926 CORROSION RESISTANCE
EXPLORATORY DEVELOPMENT OF HIGH

'ALUINUMSTRENGTH, STRESS-CORROSION
MATERIAL - 7079-'T151 ALUMINUM RESISTANT ALUMINUM ALLOY FOR USE IN

ALLOY SHORT TRANSVERSE FATIGUE THICK SECTION APPLICATIONS,.
PROPERTIES - DETERMINATION OF' AD-877 677

AD-272 259
DETERMINATION OF FATIGUE r'AILURE (*HECHANICS)

CHARACTERISTICS OF ETCHED RANDOM ;ATIGUE FAILURE OF A
CORRUGATED WEBS COMPARED TO MULTIPLE .OAD PATH REDUNDANT
THOSE OF PLAI14 CORRUGATED STRUCTURE. AIRCRAFT STRUCTURAL
NWESS. -44TERIALS 7075-T6 ALID 2024-T4

AD-286 8ql ALUMINUM AND SAE 434o STEEL WERE

*ALUMINUM ALLOYS AD-6.q 125
EFFECTS OF CHANGING STRESSA

AMPLITUDE ON THE RATE OF FATIGUE- FATIGUE (MECHANICSI
CRACK PROPAGATION IN TWO ALUMINUM AN INVESTIGATION OF CUMULATIVE
ALLOYS* FAj'GUE DAMAGE TO 7n75-T5 ALUMINUM

AD-26) 765 ALLQY
MECHANICAL PROPERTIES OF 7075-T6 AD-4'3 132

STEPPLD EXTRUSIONJS, INýESTIGATION OF EDDY CURRENT
AD-269 346 TFCHNIQUES IN ANALy7ING AIRCRAFT

MATERIAL, 7079-T652 ALUMINUM býTRCTURES FOR FATIGUE DAMAGE.*
ALLOY TENSILE ANO FATIGUE AD-4)8 89.3
PRO2ERTIES, DETERMINATION OF*

AD-272 10 FATIGUEIMECHANICS)
MATERIAL - 7079-T651 ALUMINUM A mETHCo FOR ESTIMATING THE

ALLOY - FATIGUE PROPERTIES - FATIGUE LIFE Or 7074-T6 ALUMINUM
DETERHINATION OFe ALLOY AIRCRAFT STRUC"URES.6

AD-272 258 AD-632 123
PROGRAMMED MAlIEUVER-SPECTRUM FATIGUE CRACK PRnPAGATION UNDER

FATIGUE TESTS OF AIRCRAFT BEAM PROGRAMMED AND RANDOM LOADS,&
SPECIMENS. BENDING FATIGUE AD-650 417PROPERTIES OF A .GROUP OF 7075-T6 FATIGUE TESTS ON NOTCHED
AL ALLOY BEAN SPECIMENS WERE FOUND SPECIMENTS OF 2024-T)5I ALUMINUM
TO BE SIMILAR To THOSE OF TYPICAL ALLOY UNDER A L06 ALTITUDE AIRCRArT
AIRCRAFT STRUCTURES. PRESTRESSING; LOAD SPLCTRUM,'
PERIODIC SINGLE OVERSTRESSING AND AD-676 590
PERIODIC REPEATED UNOERSTRESSING MECHANISM OF FATIGUE LNHANCEMENT
EFFECTS ARE DISCUSSED. IN SELECTED HIGH STRENGTH ALUMINUM

AD-287 5'46 ALLOYS..

AD-7)8 450
BEAMS(STRUCTURAL) SPEITRUH CORROSION FATIGUE TEST

EFFECTS OF SPECTRUM 'LOCK SIZE OP VARIOUS ALUMINUM ALLOYS. PHASES
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I AND II. RA-SC EXTENDED SERVICE *ANTIsUBMARINE AIRCRAFT
LIFE PROGRAM.* AIRPLANE PANELS

AD-a75 665 STRUCTURAL INTEGRITY
INVESTIGATION OF RENORKED S-2

FORGING CORRUGATED WING SKIN PANELS.*
ESTABLISH MANUFACTURING IIETHODS AD-728 009

FOR CLOSED DIE ALUMINUM FORGINGS
WITH IMPROVED STRESS CORROSION *ARMY
RESISTANCE.* A STUDY OF THE CHARACTERISTICS
AD-863 247 OF MODERN ENGINE NOISE AND THE

RESPONSE CHARACTERISTICS OF
FRACTURE(MECHANICS) STRUCTURES.

A CRITERION FOR DYNAMIC LOW- AD-272 210
CYCLE SHEAR FRACTURE.*

AD-688 232 *ARMY EQUIPMENT

COMPARISON OF PLANE-STRESS MANAGEMENT PLANNING
FRACTURE TOUGHNESS FOR THREE HELICOPTER DEVELOPMENT
ALUMINUM SHEET ALLOYS.* RELIABILITY TEST REQUIREMENTS.

AD-729 641 VOLUME 1. STUDY RESULTS.*
AD-725 595

MECHANICAL PROPERTIES

MONOTONIC AND COMOLETELY *ATTACK BOMBERS
REVERSED CYCLIC STRESS-STRAIN AND STABILIZERS(HORItONTAL TAIL SURFACE)
FATIGUE BEHAVIOR OF REPRESENTATIVE DEVELOPMENT OF A GRAPHITE

AIRCRAFT METALS.. HORIZONTAL STABILIZER&.
AD-653 282 AD-738 900

CUMULATIVE FATIGUE DAMAGE UNDER
CYCLIC STRAIN CONTROL.9 *AUSTENITE

AD-659 )02 STRESS-CORROSION CRACKING OF
HiGH-STRENGTH STAINLESS STEELS IN

NOTCH TOUGHNESS ATtIOSPHERIC ENVIRONMENTS*
A GENERAL FATIGUE PREDICTION AD-266 OO0

METHOD BASED ON NEUBFR NOTCH
STRESSES AND STRAINS.* *AVIATION SAFETY

AD-72) 671 HELICOPTERS
ANALYSIS OF HELICOPTER

POWDER ALLOYS STRUCTURAL CRASHWORTHINESS. VOLUME

EFFECT OF PROLONGED HEATING ON Io MATHEMATICAL SIM"LATION AND
THE MECHANICAL PROPERTIES OF EXPERIMENTAL VERIFICATION FOR
SINTERED ALUMINUM POtDER-- HELICOPTER CRASHOORTHINESS.o
TRANSLATION. AD-680 680

AD-691 8ql
STANDARDS

STRESS CORROSION THE PROBLEM OF STRUCTURAL SAFETY
INVESTIGATION TO IMPROVE THE WIIH PARTICULAR REFERENCE TO SAFETY

STRESS CORROSION RESISTANCE OF REQUIREMENTS,.

ALUMINUM AIRCRAFT ALLOYS THROUGh AD-661 989
ALLOY ADDITIONS AND SPECIALIZED
HEAT TREATMENT.. *BEAMS (ELECTROMAGNETIC)

AD-8•3 407 PROGRAMMED MANEUVER-SPECTRUM
FATIGUE TESTS OF AIRCRAFT BEAM
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SPECIMENSo BENDING FATIGUE FATIGUE(MECHANICS(
PROPERTIES OF A GROUP OF 7075-T6 TAPERED BOLTS. THEIR INFLUENCE
AL ALLOY BEAM SPECIMENS WERE FOUND ON FATIGUE OF AIRPLANE STRUCTURES,*
TO BE SIMILAR To THOSE OF TYPICAL. AO-675 722

AIRCRAFT STRUCTURES. PRESTRESSING,
PERIODIC SINGLE OVERSTRESSING AND *BOLT.
PERIODIC REPEATED UNDERSTRESSING RECOMMENDATIONS ARE GIVEN FOR
EFFECTS ARE DISCUSSED- THE EVALUATIO'l AND

AD-287 5q6 SPECIFICATION OF AIRCRAFT
BOLTS FOR FATIGUE SITUATIONS.

*BEAMS (STRUCTURAL) AD-275 378
PROGRAMMED MANEUVER-SPECTRUM

FATIGUE TESTS OF AIRCRAFT BEAM AIRFRAMES
SPECIMENSo BENDING FATIGUE TAPERED qOLTS. THEIR INFLUENCF
PROPERTIES OF A GROUP OF 7075-T6 ON FATIGUE OF AIRPLANE STRUCTURESo,
AL ALLOY BEAM SPECIMENS WERE FOUND AD-675 722
TO BE SIMILAR To THPSE OF TYPICAL
AIRCRAFT STRUCTURES. PRESTRESSING, OBONDING
PERIODIC SINGLE OVERSTRESSING AND AIRPLANE PANELS
PERIODIC REPEATED UNDERSTRESSING ADHESIVE BOND FAILURES IN
EFFECTS ARE DISCUSSEO, AIRCRAFT HONEYCOMB qANDWICH

AD-287 5'46 COMPOSITES..
AD-710 352

OBEAMS(STRUCTURAL)
ALUMINUM ALLOYS SANDWICH PANELS

EFFECTS OF SPECTRUM BLOCK SIZE EVALUATION OF THF ADHESIVE
ANO STRESS LEVEL ON FATIGUE BONDING PROCESSES UCED IN
CHARACTERISTICS OF ALUMINUM ALLOY HELICOPTER MANUFACTURE. PART It
BOX BEAMS UNDER RANDOM-SEQUENCE DURABILITY OF ADHESIVE BONDS
UNIDIRECTIONAL LOADING.# OBTAINED AS A RESULT OF PROCESSES

AD-734 19) USED IN THE UH-I HELICOPTER.*
AD-7)2 )53

eBERYLLIUM
MECHANICAL PROPERTIES *BRITTLENESS

MECHANICAL PROPERYIES OF BISLIOGRAPHIF5
BERYLLIUM. VOLUME I.e COLLECTION OF PERTINENT

AD-701 800 INFORMATION ON ANALYTICAL METHODS,
DESIGN CRITERIA, ANn CONSTRUCTION

*BIBLIOGRAPHIES CONCEPTS FOR MATERIALS THAT BEHAVE
BERYLLIUM IN A BRITTLE MANNER.

MECHANICAL PROPERJIES OF AD-qlO 497
BERYLLIUM. VOLUME It#

AD-701 800 OBUCKLINGIMECHANICS)
STRUCTURAL SHELLS

0BOLTED JOINTS THE BUCKLING OF STIFFENED AND
RECOMMENDATIONS ARE GIVEN FOR UNSTIFFENED CONICAL AND CYLINORI:AL

THE EVALUATION AND SHELLS..
SPECIFICATION OF AIRCRAFT AD-701 q47
BOLTS FOR FATIGUE SITUATIONS,

AD-275 )78 *CADMIUM

THE EFFECT OF CAONIUM PLATING ON

D-9UNCLASSIFIED
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CAN-COR

AIRCRAFT STEELS UNDER STqESS STRUCTURAL PROPERTIES
CONCEtNTRATION AT ELEVATED STATE OF THE ART IN DESIGN AND
TEMPERATURES* TESTING TO ENSURE CONTINUED

AD-271 528 AIRCRAFT STRUCTURAL INTEGRITY,*

AD-667 1q9
*CANTILEVER BEAMS

SONIC FATIGUE DAMPING SYSTEM *COMPOSITE MATERIALS
DEVELOPMENT* FATIGUE(MECHANICS)

AD-258 689 INVESTIGATION OF THE INFLUENCE
OF MATERIAL VARIABLES ON FATIGUE

*CARRIER LANDINGS MECHANISMS IN COMPOSITES.*
LANDING IMPACT AD-720 396

A METHOD FOR ESTABLISHING
.LANDING DESIGN CRITERIA FOR CARRIER- NON-DESTRUCTIVE TESTING

BASED AIRPLANES, MATHE4ATICAL AEROSPACE-AFML CONFERENCE ON NDT
MODEL. DESIGN LOADS. FArUGUE OF PLASTIC/COMPOSITE STRUCTURES,
SPECTRUM. STOENGTH ENVE1.OFES. OAyTON, OHIO, MARCH 18-20, 1969..

AD-409 438 AD-697 956

"OCHEMICAL EQUILIBRIUM PHYSICAL PROPERTIES
PHYSIOLOGY DETERMINATION OF PHYSICAL AND

CHEMICAL EQUILIBRIUM PROBLEMS STRUCTURAL pROPERTIES OF MIXED-
AITH UNBOUNDED CONSTRAINT SETS,* MODULUS COMPOSITE MATERIALS.e

AD-702 789 AD-732 489

ICOATINGS SANDWICH CONSTRUCTION
CORROSION INHIBIiON DYNAMIC ELASTIC, DAMPING. AND

THE CORROSION PROTECTION FATIGUE CHARACTERISTICS OF
AFFORDED BY VARIOUS COATING SYSTEMIS FIBERGLASS-REINFORCED SANDWICH
IN AIRCRAFT FASTENER AREAS,* STRUCTURE..

AD-640 436 AD-623 128

OCOMMERCIAL PLANES eCOMPUTER PROGRAMS
AVIATION REVIEW tSELECTED STRESSES

ARTICLES). A KOITER-TYPE METHOD FOR FINITE
AD-265 795 ELEMENT ANALYSIS OF NONLINEAR

STRUCTURAL AEHAVIOR. VOLUME II.
FATIGUE(MECHANICS) USER'S MANUAL FOR PROGRAM BEHAVE,.

FACTORS OF SAFETY AND FAIL SAFE AD-717 181
STRENGTH CRITERIAt,

AD-667 14q eCONTROLLED ATMOSPHERES

CHEMICAL EQUILIBRIUM
RELIABILITY CHEMICIL EQUILIBRIUM PROBLEMS

THE STATE OF THE ART IN DESIGN WITH UNBOUNDED CONSTRAINT SETS,.
AND TESTING CONCEPTSTO ENSURE AD-702 789
STRUCTURAL INTEGRITY.*

AD-667 150 *CORROSION
THE EFFECTS OF TIME IN SERVICE STRESS CORROSION CRACKING OF

ON STRUCTURAL INTEGRITY OF OLDER 434O AND 43)5 LOW ALLOY STEEL. A
TRANSPORT AIRCRAFT.. LITERATURE SURVEY.

AD-667 151 CONCLUSIONS: MARKED

D-10
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FLECTROCHEMICAL vIFFERLNCE IN GRAIN I jRHAL ItIiCkLIN, f t C I INIS•I(• AI
SODIES AND BOUNDARIES THE titLL-,.e
UNt)ERLYING CAUSL; X-RAY AU-702 126

DIFFRACTION ANALYSIS AN
EXCELLENT NON-DESTRUCTIVE TEST
"METHOD; SHOT-PEENING FOLLOWED BY
COATINGS ANODIC TO THE
SUBSTRATE RECOMMENDED AS A
PREVENTIVE MEASURE.

AD-206 281

f *DAMPING
FATIGUE(MECHANtCS) SONIC FATIGUE DAOPING SYSTEM

THE INFLUENCE OF FRETTING ON DEVELOPMLNTO
FArIGUE,. AO-258 689

AD-66D 78) DAMPING AND FATIGUE PROPERTIES
OF SANDWICH CONFIGURATIONS IN

*CORROSION INHIBITION FLEXURE*
NAVAL AIRCRAFT AD-272 016

THE CORROSION PROTECTION
AFFORDED BY VARIOUS COATING SYSTEMS *DEFLECTION

IN AIRCRAFT FASTENER AREAS;* DAMPING AND FATIGUE PROPERTIES
AD-640 l•36 OF SANDWICH CONFIGURATIONS IN

FLEXURE*
*CRACK PROPAGATION AD-272 016

COMPUTER PROGRAMS
CRACKS, A FORTRAN IV DIGITAL oDELTA WINGS

COPUTER PROGRAM FOR CRACK SYMPOSIUM PROCEEnINGS STRUCTURAL
PROPAGATION ANALYSIS.* DYNAMICS OF HIGH SPEED FLIGHT, LOS

AD-717 150 ANGELES, CALIFORNIA - APRIL 24, 25;

26, 1961.'
FATIGUE(MECHANICS) AD-264 140

FATIGUE CRACK PROPAGATION UNDER
PROGRAMMED AND RANDOM LOADSt, OELASTOMERS

AD-650 C417 SONIC FATIGUE DAMPING SYSTVM
DEVELOPMLNT.

STEEL AD-258 689
FATIGUE CRACK GROWTH eEhAVIOR OF

FOUR HIGH STRENGTH STEELS IN TWO *EROSION
HUMID ENVIRONMENTS. PART I,* AIRFRAMES

AD-725 470 SINGLE IMPACT STUDIES OF RAIN

EROSION. PART It PRELIMINARY
*CRACKS EVALUATION.c

STRESSES AD-697 506

ANALYSIS OF CRACKS IN AIDE
ORTHOTROPIC PLATE A:TH LONGITUDINAL $ERRORS
STIFFENERS.@ FEASIBILITY STUDY OF A COMPACT

AD-729 801 ACOUSTIC DETECTOR TO MEASURE THE

ACCUMULATED ACOUSTIC EXPOSURE
eCYLINDRICAL BODIES OF A FLIGHT VEHICLE.

THERMAL STRESSES AD-295 q6q
EXPERIMENTAL STUDY OF THE

D-I11
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*EXPLOSIVE FORMING FATIGUE#
HIGH ENERGY FORMING OF METALLIC AD-284 597

SHEET MATERIALS. PROGRAMMFD MANEUVER-SPECTRUM
AD-265 O03 FATIGUE TESTS OF AIRCRAFT BEAM

SPLCIMENS. RENDING FATIGUE
oFAILURE (MECHANICS) PROPERTIES vF A tRRo"P uF 707q-76

AIRFRAMES AL ALLOY BEAM SPECIMENS 'rRr rOUlin
RANDOM FATIGUE FAILURE OF A TO BE SIMILAR TO THNSE OF TYPICAL.

MULTIPLE LOAD PATH REDUNDANT AIRCRAFT STRUCTURES. PRESTRESSING.
STRUCTURE. AIRCRAFT STRUCTURAL PERIODIC SINGLE OVERSTRESSING AND
MATERIALS 7075-T6 AND 202q-T4 PERIODIC REPEATED UNDERSTRESSING
ALUHINUM AND SAE 44qO STEEL WERE EFFECTS ARE DISCUSSF.D
USED. AD-287 5'u6

AD-604 125 TECHNIQUES FOR ESTABLISHINP
RANDOM-TYPE FATIGUE CURVES' FOR

OFAILUREtMECHANICS) BROADBANO SONIC LOADING,
PROBABILITY AD-290 799

SOME STATISTICAL ASPECTS OF THE
DETERMINATION OF A SAFE LIFE FROM AIRCRAFT
FATIGUE DATA.. SECOND SEMINAR O4 FATIGUE ýAID

SAD-6)4 980 FATIGUE DESIGN,
AD-611 '14

WINGS
CRACK PROPAGATION AND RESIDUAL ALUMINUM ALLOYS

STRENGTH OF FULL SCALE WING CENTER AN INVESTIGATION OF CUMULATIVE
SECTIONS,* FATIGUE DAMAGE TO 7n75-T5 ALUMINUM

AD-631 575 ALLOY.

AO-4)O 152
OFATIGUE (MECHANICS)

REDUCTION OF THE ENDURANCE LIMIT STRUCTURES
AS A RESULT OF STRESS INTERACTION FATIGUE DESISTANT STRUCTURES.
IN FATIGUE. AD-607 625

AD-258 024
ON MODELS FOR THE PROBAuILITY OF *FATIGUE(MECHANICS)

FATIGUE FAILURE OF A STRUCTURE* AIRCRAFT
AD-259 827 FIRST SEMINAR ON FATIGUE AND

A REVIE% OF RECENT RESEARCH AT FATIGUE OESIGN.
GALCIT CONCERNING FRACTURE AD-619 075

INITIATION.
AD-260 079 ALLOYS

AADC-UNIVERSITY OF MINNESOTA FATIGUE CRACK PROPAGATION IN
CONFERENCE ON ACOUSTICAL FATIGUE* ALLOYS USED AS AIRCRAFT MATIRIALS.

AD-266 374 AD-630 926
SONIC FATIGUE RESISTANCE OF

STRlJCTURAL DESIGNS. ALUMINUM ALLOYS

AD-269 187 A METHOD FOR ESTIMATING THE
INVESTIGATION OF THE FATIGUE LIFE OF 7079-T6 ALUMINUM

REPRESEITATION OF AIRCRAFT SERVICE ALLOY AIRCRAFT STRUCTURES*.
LOADINGS IN FATIGUE TESTS, AD-632 123

AD-276 12) TRANSLATION OF RUSSIAN RESEARCH:
DESIGN CRITERIA FOR SONIC AVIATION TECHNOLOGICAL INSTITUTE,

0-12
UNCLASS IFIED



UNCLASSIFIED
, 

FLU-FOR

MOSCOAt VOL 5is 1961: COLLECTION 7-8 APR 70.,

OF ARTICLES. AD-72' q75

AD-6918 887 TAXIING

CORROSION A STUDY OF THE PRACTICALI'Y OF
THE INFLUENCE OF FRETTING ON ACTIVE VIBRATION ISnLATIOH APPLIEO

FATIGUE,* TO AIRCRAFT DURING THE TAXI
A0-661 783 CONDITION.*, AD-730 141

CRACK PROPAGATION

FATIGUE CRACK PROPAGATION UNDER WINGS
PROGRAMMED AND RANDOM LOADS*. EXPERIMENTAL DETAILS OF TESTING

AO-650 417 A FULL-SCALC STRUCTURE WITH RANDOM

AND PROGRAMMED FATIGUE LOAD

SATHEMATICAL MODELS SEUENRCESON
A REVIEW OF MINER'S RULE AND AD-611 572

SU4SEQUENT GENERALIZATIONS FOR FATIGUE LOADS APOLIED ON A FULL-
CALCULATING EXPECTED FATIGUE LIFE,. SCALE STRUCTURE IN OANDOM ANDt A)-717 283 PROGRAMMED SEQUENCES,-

AD-6)I 57.7
MATHEMATICAL PREDICTION

A GENERAL FATIGUE PREDICTION
METHOD BASED ON NEUBER NOTCHSTRESSES AND STRAINS..

AD-723 631 CRACK PROPAGATION AND RESIDUAL

STRENGTH OF FULL SCALE WING CENTER

METALS SECTIONS..
CUMULATIVE FATIGUE DAMAGE UNDER A-6-1 575

CYCLIC STRAIN CONTROL.*
AD-65;9 302 *FLUTTER

SYMPOSIUM PROCEEVINGS STRUCTURAL
MONITORS DYNAMICS OF HIGH SPEED FLIGHT, LOq

FATIGUE LOAD MONITORING OF ANGELES, CALIFORNIA - APRIL 2', 25,
MILITARY AIRCRAFT, 26. 1961,o

AD-711 259 AD-264 14O

NON-DESTRUCTIVE TESTING *FORGING

THE EARLY DETECTION OF FATIGUE B-58 A14G - PYLON BOX FORGING -

DAMAGE.* MECHANICAL PROPERTIES -

AD-730 3q8 DETERMINATION OF.

AD-272 163
STRUCTURAL PARTS

FATIGUE tOECHANISMS; FATIGUE ALUMINUM ALLOYS

PERFORMANCE AND STRUCTURAL ESTABLIS4 MANUFACTURING METHODS
INTEGRITY.e FOR CLOSED DIE ALUMINUM FORGINGS

AD-701 415 IVITH IMPROVED STRESS CORROSION
RCSISTANCE..

SYMPOSIA AD-06) 2q7
PROCEEDIN1GS OF MECHANICAL

FAIL|MES PREVFNTIOtN GROUP (IITH) STEEL

HELD AT NILLIAMSSURG; VIRGINIA, ON MECHANICAL PROPERTIES or HIGH
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FRA-HEL

STRENGTH STFEL AIPCRAFT FORGING. AND ANALYTICAL ASPECTS OF FATIGUE
AD-601 4q6 OF METALS).*

AD-725 U28
eFRACTURE (MECHANICS)

A REVIEW OF RECENT RESEARCH AT *GLASS TEXTILES
GALCIT CONCERNING FRACTURE MECHANICAL PROPERTIES
INITIATION* STATIC AND FATIGIJE TFSTAD-260 079 PROPERTIES FOR WOVEN AND NONWOVEN 5-

PROCEEDItNGS OF THE SEVENTH GLASS FIBERS.*
SAGAMORE ORUNANCE MATERIALS AD- 6 88 971RESEARCH CONFERENCE, MECHANICAL AND
METALLURGICAL BEHAVIOR OF SHEET REINFORCING MATERIALS
MATERIALS, CONDUCTED AT SAGAMORE DYNAMIC ELASTIC, DAMPING; AND
CONFERENCE CENTER; RAQUETTE LAKE, FATIGUE CHARACTERISTICS OF
NEA YORK, AUGUST 1, TO 19, 1960- FIBERGLASS-REINFORCED SANDWICH

AD-268 357 STRUCTURE.&
STRESS CORROSION CRACKING OF AD-623 128

4.4)0 AND 4135 LOR ALLOY STEEL@ A
LITERATURE SURVEY, *GUIDED MISSILES
CONCLUSIONS: MARKED SYMPOSIUM PROCEEDINGS STRUCTURAL
ELECTROCHEMICAL DIFFERENCE IN GRAIN DYNAMICS OF HIGH SPEED FLIGHT, LOS
BOOIES AND BOUNDARIES THE ANGELES, CALIFORNIA - APRIL 24. 2 s,
UNDERLYING CAUSE; X-RAY 26; 1961.o
DIFFRACTION ANALYSIS AN AD-264 140
EXCELLENT NON-DESTRuCTIVE TEST
METHOD; SHOT-PEENING FOLLOWED BY *GUST LOADS
COATItiGS ANODIC TO THE CONTROL SYSTEMS
SUBSTRATE RECOMMENOED AS A CONTROL OF FLEXIALE AIRCRAFT
PREVENTIVE MEASURE. DYNAMIC RESPONSE,*

AD-286 281 AD-658 f24

STEEL oHEAT RESISTANT METALS * ALLOYS
FRACTURE TOUG14NESS IN HIGH PROCEEDINGS OF TRE SEVENTH

STRENGTH ALLOYS-..335-V STEEL, SAGAMORE ORDNANCE MATERIALS
AD-600 008 RESEARCH CONFERENCE. MECHANICAL AND

METALLURGICAL BEHAVIOR OF SHEET
OFRACTURE(MECHANICS) MATERIALS, CONDUCTEn AT SAGAMOREREVIEWS CONFERENCE CENTER. RAQUETTE LAKE,

AN APPLICATION OF FRACTURE NEv YORK. AUGUST 16 TO J9, 196o.
CONCEPTS TO THE PREOICTION OF AD-268 35)
CRITICAL LENGTH OF FATIGUE CRACKS.
PART 1. A REVIEW OF PERTINENT *HEAT TREATMENT
ASPECTS OF FRACTURE - (DEVELOPMENT EFFECTIVENESS
OF RELEVANT CONCEPTS OF LINEAR EFFECT OF PROLONGED HLATING ON
ELASTIC FRACTURE MECHANICS),o THE MECHANICAL PROPrRTIES OF

An-719 757 SINTERED ALUMINUM PONOER--
AN APPLICATION OF FRACTURE TRANSLATION.

CUONCEPTS TO THE PREDICTION OF AD069) 841
CRITICAL LENGTH OF FATIGUE CRACKS.
PART lI. A REVIEW OF PERTINENT sHELICOPTER ROTORS
ASPECTS OF FRACTURE (THEORETICAL COMPONENT TEST RFSULTS OF HOT
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HLL-JET

CYCLE ROTOR SYSTEM. VIBRATION ISOLATORS
AD-290 284 A STUDY OF THE PRACTICALITY OF

ACTIVE VIBRATION ISOLATION APPLIEr
PERFORMANCE(ENGINEERING) TO AIRCRAFT DURING THE TAXI

`41fD TUNNEL INVESTIGATION OF CONDITION.0

SEMIRIGID FULL-SCALE ROTORS AD-730 141

OPERATING AT HIGH ADVANCE kATIOS.*
AD-684 396 *HYDRAULIC CYLINDERS

FRACTURE (MECHANICS,
*HELICOPTERS FRACTURE ANALYSIt OF A C-HlI

AIRFRAMES LANDING GEAR CYLINDrR
ANALYSIS OF HELICOPTER AD-601 723

STRUCTURAL CRASHtORTHINESS. VOLUME
I. MATHEMATICAL SIMULATION AND
EXPERIMENTAL VERIFICATION FOR
HELICOPTER CRASHWORTHINESS.*

AD-880 680

LOADING(MECHANICS)

EVALUATION. OF HELICOPTER FLIGHT WINDSHIELDS

SPECTRUM DATA.* SILICONE EVALUATION OF SEALING
AD-680 280 MATERIAL FOR PRESERVING INTERLAYEPS

IN B-58 NINr)SHIELDS AND EXTENDING
MAINTENANCE SERVICE LEFi OF VoINnSHIELOS.

I4ELICOPTER DEVELOPMENT AD-'430 32

RELIABILITY TEST REQUIREMENTS*
VOLUME It STUDY RESULTS.* *JET ENGINE NOISE

AD-725 595 EXPERIMENTAL STUOY OF THE RANIDnm
VIBRATIONS OF AN AIQCRAFI STRUCTURE

MANUFACTURING METHODS EXCITED BY JET NOISE.
EVALUATION OF THE ADHESIVE A0-258 591

D0:1OING PROCEcSES USED IN A STUDY AF THE C',ARACTERISTICS
4ELICOPTER MANUFACTURE, PART I. OF MODERN ENGINE NOISE AND THE

DURABILITY OF ADHESIVE BONDS RESPONSE CHARACTEPIqTICS OF
OuTAINED AS A RESULT OF PROCESSES STRUCTURESO
USED IN THE UN-I HELICOPTER.* AD-272 210

AD-732 35) FEASIBILITY OF EMPLOYING REDUCED

SCALE STRUCTURAL M'DELS FOR SONIC
*HIGH-TEMPERATURE RESEARCH FATIGUE.

EFFECT OF STRAIN RATE ON AD-277 186
MECHANICAL PROPERTIES OF WROUGHT THE VIBRATIONS IN THE PANELS Or

SI'|TEIRED TUtNGSTEN AT TEMPERATURES THE AIRFRAME OF A CAkAvELLE
Ab'OVE 2500 F. TEST SECTION EXCITED BY JET

AD-265 482 ENGINE NOISE *ERE STUDIED.
AD-284 886

*HONEYCOMB CORES

4ATERIALS-SANDWICH, BRAZED PH 15- AIRFRAMES
70(l STAINLESS STEEL. EVALUATION OF* EFFECTIVr SOURCE DISTRIBUTION IN

AD-/2? 091 A CHOKED SCREECH JET,*

AD-727 345

*HYDRAULIC ACTUATORS

D-15
UNCILASSIFIED

I

T



UNCLASSIFIED

JET-LAN

FATIGUE (MECHANICS) AD-667 146
STRUCTURAL DESIGN FOR ACOUSTIC

FATIGUE.* *LAMINATED PLASTICS
AP-425 406 COMPOSITE MATERIALS

DYNAMIC FLASTIC, DAMPING, AN(
*JET FIGHTERS FATIGUE CHARACTERISTICS OF

VARIABLE AMPLITUDE FATIGUE FIBERGLASS-REINFuRCrO SANDWICH
CHARACTERISTICS OF A SLAB STRUCTURE.-
HORIZONTAL TAIL FOR A TYPICAL AD-623 128
FIGHTER AIRPLANE*

AD-264 390 STABILIZERS(HORIZONTAL TAIL SURFACE)
EFFECTS OF ATMOSPHERE TURBULENCE DEVELOPMENT OF A GRAPHITE

UPON FLIGHT AT LOW ALTITUDL AND HORIZONTAL STABILIZER##
HIGH SPEED* AD-738 900

AD-q03 765

*LANDING GEAR

AIRCRAFT GUNS FAILURE(MECHANICS)
STRUCTURAL COMPATIBILITY TEST OF A FRACTOGRAPHIC STUDY OF THE

ml GIJN/LINKLESS FEED SUBSYSTEM AND FATIGUE FAILURE OF AIRCRAFT
F-105D AIRCRAFT.. 4HEELS..

AD-286 526 AD-715 751

*JET HELICOPTER ROTORS FATIGUE (MECHANICS)
COMPONENT TEST RESULTS OF HOT FATIGUE CHARACTERISTICS OF A

CYCLE ROTOR SYSTEII. TYPICAL NOSE LANDING GEAR.
AD-290 284 AD-609 907

$JET PLANE NOISE FORGING
A STUDY OF THE CHARACTERISTICS ES',ABLISH MANUFACTURING METHODS

OF MODERN ENGINE NOISE AND THE FOR CLOSED DIE ALUMINUM FORGINGS
RESPONSE CHARACTERISTICS OF *ITH IMPROVED STRESS CORROSION
STRUCTURES. RESISTANCE*.

AD-272 210 AD-860 247

*JET PLANES HYDRAULIC CYLINDERS
VARIABLE AMPLITUDE FATIGUE FRACTUPE ANALYSIS OF A C-141

CHARACTERISTICS OF A SLAB LANDING GEAR CYLINDER
HORIZONTAL TAIL FOR A TYPICAL AD-601 723
FIGHTER AIRPLANE.

AD-264 390 LOADING IMECHAN ICS)
A METHOD FOR ESTABLISHING

*JET TRAINING PLANES LANDING DESIGN CRITERIA FOR CARRIFR-
FATIGUE(MECHANICS) BASED AIRPLANES. MATHEMATICAL

LOA ALTITUDE FLIGHT LOAU SPECTRA MODEL. DESIGN LOADS. FATIGUE
FOR LIGHT AIRCRAFT,. SPECTRUM, STRENGTH ENVELOPES*

AD-668 941 AO-409 438

eJET TRANSPORT PLANES MATERIALS
MAINTENANCE MECHANICPL PROPERTIES OF HIGH

STRUCTURAL INSPECTION PLANNING STRENGTH STEEL AIRCRAFT FORGING.
FOR BUSINESS EXECUTIVE AIRCRAFT** AD-601 446

D-16

UNCLASSIFIED

L



UNCLASSIFIED
LDA-MEC

VIBRATION ISOLATORS AD-272 210

A STUDY OF TuH PRACTICALITY OF
ACTIVE VIBRATION ISOLATION APPLIED VISUAL INSPECTION
TO AIRCRAFT DURING THF TAXI STUDY OF INSPLCTION INTCRVALS

CONDITION.* FOR FAIL-SAFE STRUCTURLS,@
AD-7)0 191 AD-723 Ill

OLOAD DISTRIBUTION *MANUFACTURING METHODS
INVESTIGATION OF THE AIRCRAFT EQUIPMENT

REPRESENTATION OF AIRCRAFT SERVICE SILICONE EVALUATION OF SEALING

LOADINGS IN FATIGUE TESTS. MATERIAL FOP PRESERVING INTERLAYERS

AD-276 122 IN B-58 4INDSHIELDS AND EXTENDING
SERVICE LEFT OF AIN'SI4IELDS.

OLOADING (MECHANICS) AL-04O 323
SONIC eATIGUE

SIMULTANEOUS APPLICATION OF *MARAGING STEELS

STATIC AND DYNAMIC LOADS ON SONIC FATIGUEIMECHANICS)
FATIGUE TEST ARTICLES. STUDY OF A HETEROGENEOUS 18 NI

AD-604 407 (300) MARAGTNG STEEL.o
AD-692 428

TAIL HELICOPTER ROTORS

CFFECT OF EROSION RESISTANT OMARTENSITE
BOOTS ON UH-I8/0 TAIL ROTOR BLADES. STRESS-CORROSION CRACKING OF

AD-615 464 HIGH-STREIIGTH STAINLESS STEELS IN
ATMOSPHERIC ENVIRONMENTS.

*LOADINGIMECHANICSI AD-266 005

AIRFRAMES

FATIGUE LOAD. RONITORING OF oMATERIALS
MILITARY AIRCRAFT.. FATIGUE

AD-1I1 259 COMPILATION OF ALL AVAILABLE

EUROPEAN AND AHFRICAN TEST DATA AND
*LOGISTICS LITERATURE ON EACH KIND OF PROGRAM

A STUDY OF THE CHARACTERISTICS AND SPECTRUM TESTII1, DEFINED

OF mODERN ENGINE NOISE AND THE ACCORDING TO PROPOSrD DEFINITIONS

RESPONSE CHARACTERISTICS OF AND NOMENCLATURE.

STRUCTURES9 AD-q09 151
AD-272 210

SYMPOSIA

eMAGNESIUM ALLOYS AIR FORCE MATERIALS SYMPOSIUM

EVALUATION OF MG-TH ALLOYS AITH '70. TECHNICAL SPECIALIST SESSIONS,
RLSPECT TO MECHANICAL PROPLRTIES HELD IN MIAMI BEACH, FLORIDA ON 18-

FOR POSSIBLE USE ON COMPOUND 22 MAY 1970. SUMMARY ABSTRACTS.-

CONTOURED PANELS On THE B-5B AD-718 432
AIRPLANE.

AD-294 282 *MECHANICAL FASTENERS
CORROSION INHIBITION

*MAINTENANCE THE CORROSION PROTECTION
A STUDY OF TriE CHARACTERISTICS AFFORDED BY VARIOUS COATING SYSTEMS

OF AODERN E'4GINE NOISE AID THE IN AIRCRAFT FASTENEO AREAS,*

RESPOtnSE CHARACTERISTICS OF AD-6ND q36

SI'(uCTURES9
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MET-NOI

CORROSION RESISTANCE *METALS
CORROSION RESISTANCE AND FlOCEEPINGS OF T4E SFVENTH

DURABILITY OF FASTENERS IN AIRCRAFT SAGAMORE ORDNANCE MATERIALS
STRUCTURES.* RESEARCH CONFERENCE, MECHANICAL ANO

AD-65I 19 METALLURGICAL BEHAVIOR Of SHEET
MATERIALS; CONDUCTEn AT SAGAMORE

*METAL JOINTS CONFERENCE CENTER, qAQUETTE LAKE,
FATIGUE (MECHANICS) NEW YORK, AUGUST 16 TO 19; 1960-

FATIGUE RESISTANT STRUCTURES. AD-268 353
AD-607 623

U CFATIGUE(MECHANICS)
.FATIGUE(MECHANICS) CUMULATIVE FATIGUE DAMAGE UNDER

THE INFLUENCE OF FRETTING ON CYCLIC STRAIN CONTROLos
FATIGUE,* AD-659 302

AD-663 783 METAL FATIGUE IN AN AIRCRAFT

STRUCTURE-.TRANSLATION.
*METAL PLATES AD- 6 83 9`47

THE VIBRATIONS IN THE PANELS OF
T4E AIRFRAME OF A CARAVELLE MECHANICAL PROPERTIES
TEST SECTION EXCITED BY JET TOUGH ENEMIES AGAINST THE
ENGINE NOISE WERE STUDIED* STRENGTH OF AIRCRAFT. FATIGUE AND

AD-28`4 886 CREEP OF METALS--TRANSLATION.

AD-673 25:
STRUCTURAL PROPERTIES

RESEARCH ON ENERGY AqSORBING STRESS CORROSION
STRUCTURES, PART VII.- ALLOY COMPATIBILITY WITH SEVERAL
AD-687 `189 CLEANING AGENTS.*

STRESSES AND STRAINS AROUND OPEN AD-689 7`16
AND FILLED HOLES IN AN ALUMINUM
SHEET DURING CYCLIC LOADING.* *NAVAL AIRCRAFT

AD-726 16q AERODYNAMIC LOADING
STATISTICAL REVIEW OF COUNTING

VIBRATION ACCELEROMETER DATA 'OR NAVY AND
FREE VIbRATIONS AND RANDOM MAkINE FLEET AIRCRAFYV.

RESPONSE OF AN INTEGRALLY-STIFFENED AD-725 840
PANEL..•'AD-721 517 AIRFRAMESAO-72 PH3 FATIGUE CRACK GROWTH 6EHAVIOP OF

FOUR HIGH STRENGTH STEELS IN TWO
AIRCRAFT HUMID ENVIRONMENTS. PART It*

TRANSLATION OF RUSSIAN RESEARCH: AD-7Z5 470
.AVIATION TECHNOLOGICAL INSTITUTE,
MOSCOh, VOL 51; 1961: COLLECTION LANDING GEAR
OF ARTICLLE, A METHOD FOR ESTABLISHING

AD-64B 887 LANDING DESIGN CRITERIA FOR CARRIER-
BASED AIRPLANES. MATHEMATICAL

ALUMINUM ALOYS MODEL. DESIGN LOADS. FATIGUE
A METHOD FOR ESTIMATING THE SPECTRUM. STRENGTH rNVELUPES.

FATIGUE LIFE OF 7075-T6 ALUMINUM AD-409 4)8
ALLOY AIRCRAFT STRUCTURES.*

AD-632 123 eNOISE
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SYMPOSIUM PROCEEDINGS LTRUCTURAL ALUMINUM ALLOYS
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OF A FLIGHT VEHICLE, *PANELS(STRUCTURAL)

AD-295 469 BENDING
RESEARCH ON ENERGY ABSORBING
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CORROSION AD-720 844
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INVESTIGATION OF HOLOGRAPHIC AD-686 484

TLiTIUG TECHNIQUES..

AD-18 )86 *PHYSIOLOGY

CHEMICAL EQUILIBRIUM
REINFORCED PLASTICS CHEMICAL EQUILIBRIUM PROBLEMS
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OF PLASTI.'COMPOSITE STRUCTURESo AD-702 789
DAYTON, OHIO, MARCH 18-20, 1969,.

AD-697 956 *PLASTICS
• TUUGHNESS
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PROCEEDINJGS UF THE SYMPOSIUM ON FRACTURE SURFACE APPEARANCE,-

NONDESTRUCTIVE EVALUATION OF AO-669 112
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*POWDER ALLOYS STRUCTURES, PART IX..
ALUMINUM ALLOYS AD-720 e44

EFFECT OF PROLONGED HSATING ON
THE MECHANICAL PROPERTIES OF *REINFORCING MATERIALS

SINTER•D ALUMINUM PONDER-- MODULUS OF ELASTICITY
"TRANSLATION* DETERMINATION4 OF PHYSICAL AND

SAD-693 841 STRUCTURAL PROPERTIES OF MIXED-
AMODULUS COMPOSIT• MATERIALS.*

*PROTECTIVE COVERINGS AD-732 489
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AD-615 46q PREDICTED VIBRATION AND ACOUSTIC

ENVIRONMENTAL STUDY. FOR THE XV-5A
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AIRFRAMES AD-646 283
FRACTURE CONTROL PROCEDURES FOR

AIRCRAFT STRUCTURAL INTEGkITYs* *ROCKET MOTOR NOISE
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ACOUSTIC DETECTOR TA MEASURE THE
'RAINDROPS ACCUMULATED ACOUSTIC EXPOSURE

EROSION OF A FLIGHT VEHICLE*
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AN INVESTIGATION OF FATIGUE AD-271 897
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BLHAVIOR OF REINFORCED PLASTICS FOR METHOOS FOR USE OF FXCITATION
PRIMARY AIRCRAFT STRUCTURES.. PANELS TO PRODUCE HELICOPTER ROT^P
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LOADING(MECHANICS; *SONIC FATIGUE
THE DEVE.cPtp:T OF DYNAMIC TAXI STUDY OF A RESPONSE LOAD

DLSIGN PROCEDURES.. RECORDER, VOLUME II! AN INSTRUMENT
AO-673 42q FOR MEASURING STRAIN HISTORY OF A

POINT ON A RESONANT STRUCTURE OF A

*SANDWICH CONSTRUCTION FLIGHT VEHICLE TO AID IN ESTIMATION
BUCKLINGIMECHANICS) OF ACOUSTIC FATIGUE DAMAGE,

MAXIMUM LOAD.PREDICTION FOR AD-q03 507
SANDWICH PLATES.*

AD-690 215 AIRPLANE PANELS
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OPTIMALITY CRITERIA IN A COMBINED CONTINUUM AND FINITE

STRUCTURAL DESIGN;o ELEMENT MFTHOD) PART 1I,
AD-7:6 318 AD-663 662

*SANDWICH PANELS INHIBITION

DAMPING AN' FATIGUE PROPERTIES POLYSULFIDE DISPERSIONS AND
OF SANDWICH CONFIGURATIONS IN NAYLON - EPOXY COMPOqITIONS AS SONIC

FLEXURE. FATIGUE DAMPING MATERIALS -

AD-272 016 EVALUATION OF.

AD-600 170
BONDING

EVALUATION OF THE ADHESIVE JET PLANES

BONDING PROCESSES USED IN STRUCTURAL DESIGN FOR ACOUSTIC
HELICOPTER MANUFACTURE. PART I. FATIGUE*#
DURABILITY OF ADHESIVE BONDS AD-q25 406

OBrAINED AS A RESULT OF PROCESSES
USED IN THE UH-I HELICOPTER-* LIFE EXPECTANCY

AD-132 15 COMPARISON OF APPROACHES FOR

SONIC FATIGUE PRLVENTION *
HONEYCOMB CORES AD-433 020

DYNAMIC ELASTIC; DAMPING; AND
FATIGUE CHARACTERISTICS OF REDUCTION

FIBERGLASS-REINFORCED SAND6ICH GROUND ACOUSTICAL SURVEY OF THE
STRUCTURE-* R -f57F AIRPLANE WITH TF-33-P-IIA
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*SHEETS 
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HIGH ENCRGY FORMING OF MIETALLIC TEST FACILITIES

SHEET MATERIALS* THEORETICAL AND FXPERIMENTAL
AD-265 BP5 MODEL INVESTIGATIONS OF $EMI-
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AD-6114 407 TO FATIGUE.*
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*SOUND
TECHNIQUES FOR ESTABLISHING *STEEL

RANDOM-TYPE FATIGUE CURVES FOR THE EFFECT OF CADMIUM PLATING ON
BROADBAND SONIC LOADING. AIRCRAFT STEELS UNDER STRESS
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TEMPERATURES*
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STRESS-CORROSION CRACKING OF AD-284 281
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AD-266 005 TREATMENT - DEVELOPMENT OF PROCESS
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7?tO STAINLESS STEEL, EVALUATION OF. FOR.
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TOUGHNESS CRACK PROPAGATION
STAINLESS STEELS CAN BE STRONG FATIGUE CRACK GROWTH bEHAVIOR OF
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RANDOM-TYPE FATIGUE CURVES FOR RANDOM FATIGUE FAILURE OF A
BROADBAND SONIC LOADING, MULTIPLE LOAD PATH OEDUNDANT
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DEVELOPMENT OF STATISTICAL USED.
METHODS FOR DESIGNING AIRCRAFT hITH AD-604 125
RESPECT TO FATIGUE..
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FRACTUREIMECHANICS) RANDOM-TYPE FATIGUE CURVES FOR

CRACK BEHAVIOR IN D6AC STEEL: BROADBAND SnNIC LOADING.
AN EVALUATION OF FRACTURE MECHANICS AD-290 799
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AD-653 282 DEVELOPMENT OF EARLY LIFE AIRCRAFT
CUMULATIVE FATIGUE DAMAGE UNDER STRUCTURAL FAILURES..

CYCLIC STRAIN CONTROL.. AD-B88 790
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APPLICATIONS, AD-701 415

AD-681 424

LOADING(HECHANICSI
*STEREOSCOPIC PHOTOGRAPHY A KOITER-TYPE METHOD FOR FINITF
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SUPERSONIC FLOWFIELD ON THE ELASTIC SAGAMORE ORDNANCE MATERIALS
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AVIATION REVIEW (SELECTED
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AD-730 141 AD-667 144

$TEST FACILITIES LIFE EXPECTANCY
AIRCRAFT ARRESTED LANDING FATIGUE TEST OF

SECOND SEMINAR ON FATIGUE AND MODEL C-2A AIRPLANE,.
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AD-611 414

RELIABILITY
*TEST METHODS THE STATE OF THE ART IN DESIGN
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TRANSPORT AIRCRAFT,*
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MECHANICAL PROPERTIES
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FLIGHT TESTS OF T-28 AIRCRAFT TO AD-6q8 022
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DETERMINATION OF.

'VIBRATION AD-272 163

EXPERIMENTAL STUDY OF THE RANDOM DETERMINATION OF FATIGUE

VISRATIONS OF AN AIRCRAFT STRUCTURE CHARACTERISTICS OF ETCHED

- EXCITED BY JET NOISE. CORRUGATED WEBS COMPARED TO
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SONIC FATIGUE DAMPING SYSTEM WEBS.
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POLYSULFIDE DISPERSIONS AND AD-669 414
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METAL PLATES
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7-1O
UNCLASSIFIPD



UNCLASSIFIED T-2-WIN

FLIGHT, LOS ANGELES; CALIFORNIA - WADC-UNIVERSITY OF AD-266 274

APRIL 29; 25, 26. 1961-(U) HIHtNESOTA.CONFERENCE ON ACOUSTICAL

eAERODYNAMIC CHARACTERISTICS FAIGUEtIU)
*ACOUSTICS

INTEGRITY PROGRAM FLIGHT EVALUATION WIND TUNNEL A•-68q •96

PHASE cUJ 
INVESTIGATION OF SEMIRIGID FULL-

*TRAINING PLANES SCALE ROTORS OPERATING AT HIGH

AOVANCE .RATIOSo(U)

TAPERED BOLTS. THEIR AO-675 722 ,HELICOP7ER ROTORS

INFLUENCE ON FATIGUE OF AIRPLANE

STRUCTURES,(U) 
WING-DYNAMIC ETCHED AD-286 841

#AIRFRAMES 
CORRUGATED SPAR WEBS-FATIGUE
TENSILE-TEST OF(U)

TEST RESULTS FROM THE AD-669 215 *ALUMINUM

BOUNDARY LAYER FACILITY - RESPONSE

OF STRUCTURE TO THE PSEUDO-SOUND

FIELD OF A JET (USING COMBINED

CONTINUUM AND FINITE ELEMENT
HETHOU) ,(U)

*AIRPLANE PANELS

TEST RESULTS FROM THE A0-669 217
BOUNDARY LAYER FACILITY (THEORY AND
EXPERIHENTAL COMPARISON)'(U)

*AIRPLANE PANELS

THEORETICAL AND AD-63 BOB

EXPERIMENTAL MODEL INVLSTIGATIONS
OF SEMI-ANECHOIC AND SEMI-

REVERBERANT ENVIRONMENTS AND THEIR

APPLICATION TO THE RTD SONIC
FATIGUE FACILITY.(U)

*SONIC FATIGUE

TOUGH ENEMIES AGAINST AD-673 253

THE STRENGTH OF AIRCRAFT. FATIGUE

AND CREEP OF HETALSIU)

* METALS

TOUGHNESS IN PLASTICS AD-h69 112

RASEO ON FRACTURE SURFACE

APPEARANCE.(U)
*PLASTICS

VARIABLE AMPLITUDE AD-264 190

FATIGUE CHARACTERISTICS OF A SLAB

HORIZONTAL TAIL FOR A TYPICAl

FIGHTER AIRPLAZJE(U)

*JET FIGHTERS

T-II
UNCLASSIFIFD



Us.CLAbSIFIED

REPuRT tUtjatR 1iOEX

2 53400 3R460 AFFDL-TH-66-112
Ai-4UV i3o AO.6qd 02.

9 81 is AFFDL-TR-69-25
Au-261 3Jo Au-692 '4U

AFFDL-TR-69-Sq
Au-/I) 283 AD-86b 731

618072 AFFDL-TR-70-107
A:)-26b u3b AD-717 IS1

62 62 AFFOL-TR-70130-VOL-1
Au-7ao 66b AU-717 740

118 AFFDL-TR-70-130-VOL-2
AL-06J 661 AU-717 181

Ib2 AFFDL-TR-70-144
Au-o4o lei AU-719 756

158 AFFDL-TR-70-149
AL-4o: o)ti AO-884 790

285 9 8 62 8 AFFDL-TR-70-161
Au-i9L 264 AO-723 631

299-099-276 AFFDL-TR-71-89
AU-o|b 464 AO-731 56b

576-099-010 AFML-TDR6q 160
AO-664 39a AD-604 125

1023 P2 AFML-TR-6-4o01
Au-z61 39U AD-61S 654

2420-21-P AFML-TR-67-199
AU-/Id 386 AO-65 84•6

7472
Aj-Z8/ 5'4o

AEDC-TR-71-173 AFML-TR-69-264

AJ-/32 291 AD-863 247

AFFOL-TR6q 160 AFHL-TR-70-202-PT-i
AU-bPJ- "82 AU-71 9 

757

AFFDL-TH-66-2U AFML-TR-70-202-PT-2
Au-oJ%) A6 AD-72b 02d

R-.

UNCLAbSIF!EU



UNrCLAiSIFIED
AFM-AS;

AFML-TR-7u-256 AMMRC-TH-71-29
ALj-oT e77 AD-729 801

AFML-TR-71-18S APGC-TDR-6Z-S7
AU-/3U 34d A0J-286 526

AFOSR-69-064STR ARA-101
Ao-a87 484 AD-687 489

AFOSR-69-0999TR ARA-129
AO-680 133 AU-72U 844

AFOSR-69-1906TR AROD-T-2:20-E
AU-bV3 621 AD-72* 601

AFOSR-70-0359TR ASD-TDR62 26
AO-701 q47 AO-284 597

AFOSR-70-0834TR ASD-TDR62 165
AU-7J3 666 AO-403 507

AFOSR-70-IOUOTR ASD-TDR62 165 VI
Au-7G& 12a AD-29ý 464

AFOSR-TR-71-0127 ASD-TDR62 501
Ad- 84O 4'' AD-29d 799

AFOSR-TR-71-2695 ASD-TDR62 681
AD-/73 37U AO-284 886

AFOSR-TR-71-3080 ASD-TDR62 801
AO-734 192 AO-416 784

A4ARD-I1O ASD-TDR62-868 PZ
A)-b6! 489 AO-60O 008

A6AHD ADVISORY-8 ASD-TDR63 267
AU-o63 783 AU-q03 508

AGAND AUVISORY-I1 ASD-TDR63-70q

Au-o69 772 AO-'J33 02U

A6ARD-AG-157 ASD-TDR63 820
Av-737 j9b AO-425 406

AQARO-AR-28-70 ASD-TR6O 220
Ad-/I| 2S9 AD-272 210

AGAHD-R-589-71 ASD-TR60 L;86

Au-136 3io AD-271 528

R-2

UNCLASSIFIEu



U,4CLAbSIFIE0)
ASO-FUT

AbD-TR61 Z62 08-0926
Au-Z*9 187 AU-688 971

ASD-TR61 43b D21o-10196-1
ALJ-47o 12.3 AO-732 '489

ASD-T$461 547 D21rJ-10207-1
AL)-277 166 AO-72b 59t)

ASO-TR61 646 DOC-TAS-7O-9-1
A.)-Z72 tj 16 AO)-701 8003

A5D-TR-6ON5 DMC.MEMO0239
AU-/'J7 a88 ALI-681 '424

ATC REPTs NO. ARTC32 DMIC-MEMO-252
A6-416 uuz AD-723 .317

AVSE.R-13Zo-7a..30 ES 29926
Aij-880 b~ AU-25o 689

BBN-1 34t9 FAA-ADS-68-11
AL)- .'4d ii24 AD-67.3 12'4

CAL-66-258'4-S-2 FOM325
Au.-11b 438 AD-'q03 36b)

D1-82-OSI S ~~-
Au-o3', 4Vu AL)-72.3 III

D1-b2-OSS.3 FG) 1639

Dt-d20652FQT 170.3
Av-o63 66 AU)-286 262

DI-62-1019 FGI 2338
A.ý-717 28 Au-274 239

FGT 2607
AU-272? 10b

D6-99'P4-VOL-.3 FGT 2644'
Ai,-o6Y 211 AD-272 258

D6-99'4q-VOL-'e FGT 2730
AV-069 '4lb AD-271 091

D6-243J79 F'GT 27'42
AD-272 16.3

R-.3
UNCLASS F! Eu



UNCLAbS IF LE

F r 0-NA

7h'T 2957 P1 IR-60-

Av-166 281 A1 86 49R06O

FTD-HC-23-1'487-71 11TRI-D6010-FR

Ao)-736 88/ AU-86
7 80b

FTO-,IT-Z3-491-68 IITRI-D6058-FR

AD-083J 947 AD-72U 396

FTD-ilT-Z3.1281-68 AD-652 '115
A.)-092 359 A-6 1

FTD-HT-23-13'4'468 ISVR-27

AJ)-693 8'41 AU-666 '4'4

4 FTD-HT-67-289 L8 3 135'4

AU-0/3 253 AD42i, '406

FTD-iIT-6'I-91 L83 14'51

AU-6'48 6s87 AD-60U 17U

FTDm 19439 NA-S/r-MiEM -1/48

AU-28~6 b'4l AO-669 '415

FTDM2861 MiATHEMATICAL NOTE-'1b5

A,-'43IJ 3231 AD-6341 98U

FTDM2892 MCIC-72-0'
ALI-'43U 152 AU-73 7 779

FZM'4 14379 mDc-j5317

AO-601 4~4b AL)-736 900

GDC-ZH'-659-053 ME-39
Ao-67ý 122 AD-6Sb 233

GGC/EE/71-6 MEMO. RM3650PR

AiJ-73~J 1'41 A)-'416 6'4U

HTC-AO-6'1-26 (385-T-161 MFPG-5
AL,-627 161 AO-72'4 47E6

HTC-AO-66-7 MIN-TECH-S/T-MEMOS5/67

AD-6'41 0I3U AD-669 '41'4

HU-96 1 KS-61-53

Ao)-431 826 AU-631 661

IUEP-3'47e'4os00000C6-8 NA-71-5904
AU-634 9hU A-3 4

IJNCL AS SIF iEv



UNCLA•SIFIED

NAD-NtmC

NADC-fiA-7060 
NAEC-ASL-IIO0

AUV-2t 47u AO-653 282

NADC-MA-7171 NAEC-ASL-1IS
AJ-73b 45U AO-659 302

NADC-ST-7o09 NAVAIR-01-IA-13
AD-726 164 AU-66U 529

NADC-ST-7013 NAV4EPS-3'43 62 1
Au-134 393 AO-27ý 378

NADC-ST-7107 NLR-S#608
AV-128 009 AO-631 572

NADC-ST-7108 NLR-S.6U9
AJ-/12) 84U A0-631 573

NADC-ST-7111 NLR-5610
AU-739 331 AU-631 3q9

NAE-LR-495

Au-o68 941

SNAE-LR-516 
NLR-S*612

Au-bbb q48 AU-631 E75

NAE-LH-54I NOR-63-196
AO-7IB 751 AD-604 407

NAE-LR-544 NOR-64-Z26
Au-/21 b17 AO-610 '48

NAE-LR-548 NR69H-'425
Av-127 3qb AU-87* 66*

NAEC-AML-2qs4 NRC-I0002
AO-t4U 436 AU-668 941

NAEC-AML-2529 NIIC-20329
Au-65I 0e9 AJ-67b 59U

NAEC-ASL-1079 NRC-10659
Ai-bu9 901 AO-68b 484

NAEC-ASL-1096 NRC-|I69q
Au-OJZ 12. AD-715 751

NAEC-AS4-II00 NRC-I1855
Au-64! u

3
U A0-721 517

t R-S

UNCLASSIFIEU

A"



UNCLA, IFIED
SL T. i

NRC-12111 
SAWC-TDR-63-2

Au-727 .&b AOD'409 U81L
NHL-7077 

SCIENTIFIC-1Ab-IlI 35Z 
AU-631 572

NRL-7299
AN-/2Y 641 

SCIENTIFIC.2

AD-631 573
NRL-MR-1s 2 J SCIENTIFIC-3Au-6L,| ,ZJ 

AU-631 349

NRL-MHR-863

Au-669

ONR-ACR-62-VOL.I 
SCIENTIFIC-5Au-Z6' i4j 

AU-631 57b

PA-TR-'186 
SCIENTIFIC-9AD-73e j5a 

AU-702 126

PIBAL-70-1
0  SEG-TR-67-26AU-103 I 96 

AD-669 597

R-739 
SER-5041qAU-68U Zou 

AD-630 926

RAE-TR-6908
6  SUDAAR-366AD-o9; 606 

AU-69U 215

REPTo NO* 8259 TAE-92Au-Slu 997 
AO-702 126

TAE-102
AO-701 447

RM-5952-PR 
TOR62 26Ao-?(,Z 759 

A0-284 597
RTO-TUR63 4021 TDR62 165 VIU-oU'4 40) 

AO-295 46'
RTD-TUR63 4050 TOR62 S50Au-oUl 490 

ADw29U 799

RTD-TUR-6 3 -4210 TDR62 681AU-431 n26 
AU-284 886

SAMSO-TR- 6 9 -1 7 8  TNIAu-6b9 7'4 
AO-631 351

R F6UNCLASSIFIEU



UNCLASIFIED

TW -Zk-

TN136 USAAVLABS-TR-65-38
Au-/db j7d AU-627 361

TN 0 960 USAAVLABS-TR-6S-60
Aw-26J lot, AO-623 128

TN 0 1018 USAAVLASS-TR-64-9
AUj-17 dg9 AU-63U 926

TR-z USAAVLABS-Ta-68-68
AU-6l9 37b AD-68U 2eu

TR-S USAAVLAUS-TR-69-2
AU-611 414 AD-684 396

TR45 USAAVLAdS-TR-69-3
Au-Z59 o27 AU-69U 21:

TR-56 USAAVLABS-TR-69-9
Au-474 deu AJ-68d 971

TR61 435 USAAVLABS-TR-70-71A
AD-Z7o 123 AD-86U 68U

TR61 i47 USAAVLAUS-TR-71-7
AU-217 186 AU-732 489

TR-64 uTC-TR-S316
A 1 -O2 '420 AU-884 790

TR-69-55 UT|AS-REVIEN-29
AO-o6a 49d AD-70 .327

TH-u2UOcq 2su'jO)-Y wAOC-TR-59-676
Au-O8V 746 AU-266 374

TH-66U23 wADOD-TR-60-7S2
AO-bh2 97b AD-256 024

TkECOM-TR&4 36 WADD-TR-61-187
Av-6L 32t AU-268 260

TRECOM-TR-65-22 WAL-624q5/1
Ai-bia 464 AU-265 03*

TT-67-61327 zR-658-030
Au-4oq dq/ AU-607 62b

USAAMROL-TR-7-I GA
Au-12b a9

R-7

UNCLASSIFILU



UNCLASSIFIED

AD " NUMERIC INDEX

255 702 ..... 1 '916 6qo ..... 11
258 02'q..... 2 '416 784 ..... 12
258 591 ..... 65 '42 5 406 ..... 76
258 689 ..... 66 '430 152 ..... 107
259 827..... 3 '430 323 ..... 189
260 079 ..... 165 '431 826 ..... 13
263 765..... 91 '433 020 ..... 77
264 140 ..... 4 438 89) ...... i08
26q 390e,....187 600 008 ..... 109
265 035 ..... 92 600 170 ..... 78
265 q82 ..... 93 601 '416 ..... 198
265, 795 ..... 5 601 723 ..... 199
266 005 ..... 94 604 125 ..... 110
266 374 ..... 67 60q 407 ..... 79
268 260 ..... 68 605 325 ..... .14
268 353 ..... 95 607 625 ..... 208
269 187 ..... 69 609 907 ..... 200
269 )q6 ..... 96 610 482 ..... 15
271 528..... 97 611 '41 ..... 16
271 897.....166 615 4614 ..... 190
272 016 ..... 149 615 65'q ..... 17
272 091 ..... 98 619 075 ..... 18
272 105 ..... 99 62) 128 ..... 111
272 16 3.....167 627 161 ..... 171
272 210 ..... 70 6)0 926 ..... 112
272 258 ..... 100 631 1349 ..... 172
272 259 ..... 101 631 :50 ..... 19
275 ;78 ..... 207 631 351 ..... 20
276 123 ..... 6 611 572 ..... 173
277 186..... 71 631 573 ..... 174
278 665 ..... 72 631 57q ..... Delete
28q 597 ..... 73 631 575 ..... 176
28'4 886 ..... 74 631 662 ..... 177
286 281 ..... 102 632 123 ..... 113
286 282 ..... 103 634 980 ..... 21

286 526 ..... 188 635 808 ..... 80
286 eas i..... 168 6qO q'36 ..... 209
287 5q6 ..... 7 6q I o0o ..... 178
287 89q ..... 104 6q2 978 ..... 22
290 28q ..... 169 6q6 283 ..... 81
290 799 ..... 75 6q8 022 ..... 82
295 q6q ..... 61 648 887 ..... 114
299 q'90..... 8 650 q17 ..... 115

0:)3 765..... 9 651 189 ..... 210
'O3 507 ..... 62 652 '415 ..... 151
'40 508 ..... 10 653 282 ..... 116
409 08IL .... 170 658 52,4 , .... 23

409 15 1.....105 t,58 846 ..... 83
'409 438 ..... 197 659 302 ..... 117
q410 497 ..... 106 660 529 ..... 24
'f 16 002 ..... 150 661 989 ..... 25

U AS-I
UNCLASS I FIED



UNCLASSIFIED

AD No. Page AD No. Page

662 597 ..... 84 7 1 751 ..... 202
663 662 ..... 85 717 150 ..... 43
663 783 ..... 26 717 181 ..... 44
666 1448 ..... Delete 717 283 ..... 45667 1q' ..... 27 717 7'40 ..... 46667 146 ..... 86 718 3E6 ..... 47
667 149 ..... 28 718 4'32 ..... 133
667 190..... 29 719 756 ..... 48667 1911 ...... 30 719 757 ..... 49668 941 ..... 31 720 396 ..... 134

6 69 112 ..... 192 720 84qH ..... 155
669 21,s ..... 87 721 517 ..... 15-6669721..... 88 721 111 ..... 50

669 411" ..... 179 723 317 ..... 51
669 qI; ..... 180 I21 631 ..... 135
669 772 ..... 118 7214 '75 ..... 52
673 253 ..... 119 725 028 ..... 53
673 924 ..... 32 725 470 ..... 136
67q 8ao..,..120 725 595 ..... 183
670 722.....211 725 I ..... 1,57
676 590.,...121 725 *0 ..... 64
680 280..... 33 726 1 A4' ......158
681 q2'4,...,.201 72- 345 ..... 54
683 947 ..... 122 7%. 009 ..... 159684 396 ..... 181 729 641 ..... 160
686 4s8q....-18& 729 801 ..... 161
687 489..,.,123 730 [141 ..... 203
688 233.....124 7)0 3148 ..... 137
688 971.....125 731 565 ..... 55
689 7q6. .... 126 732 291 ..... 138
690 215.....127 732 753 ..... 162
692 399 ..... 152 732 '989 ..... 139, 184
692 428 ..... 128 733 370 ..... 14
692 480o..... 63 7314 192 ..... 163
693 621 ..... 34 731 393 ..... 185
693 841 ..... 129 736 318 ..... 56
695 795 .... ,130 736 887 ..... 57697 9506 ..... 35 737 '98 ..... 141
697 956 ..... 131 737 779 ..... 142701 '413; ..... 36 7',;8 450 ..... 143
701 1447 ..... 153 7:18 900 ..... 195
701 800 ..... 132 7-19 23 ..... 58

70 126 ..... 193 819 9;'L .... Delete02 789..... 37 835 057 ..... Delete
701 686 ..... 38 859 '407 ..... 144705 040 ..... 39 861 '990 ..... 145707 884 ..... 40 863 247 ..... 204
70(0 127 ..... 41 863 490 ..... 59
710 3152 ..... 154 865 731 ..... 89
711 259..... 42 867 805 ..... 146715 '9)8..... 194 879 665 ..... 147

A-2
UNCLASSIFIED



UNCLASSIFIED

AD No. Page

877 677..... 148
88O 680 ..... 6o
88q 790.....205

•, UNCLASS7Z'TED



UNCLASSIFIED
Security Classification

14 LINK A LINK 8 LINK C

ROLE WT ROLE WT ROLE WT

*Airframes
*Bibliographies
*Fatigue(Mechanics)
*Fracture(Mechanics)
Materials
Sonic Fatigue
Cracks
Crack Propagation
Aluminum Alloys
Titanium Alloys
Steel
Composite Materials
Mechanical Fasteners
Jnstrumentation
Non-Destructive Testing
Corrosion
Hydrogen Embrittlement
Airplane Panels
Loading(Mechanics)
Metal Coatings
Structural Parts
Structural Properties
Wings
Fuselages
Landing Gear
Aircraft

UNCLASSIFIED
Security Classification


