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(U)-IUENTIFIERS-: 1964,9 EMBRITTLEM.ENT. 
(6)

HIGHSTNENGfH STELL ANO' ALUM INON ARE SHOWN TO' BEEmBR!tTTLEIJ IN NLJ-CHED, FATI-GUE TESTING IN T'HE PRESENCE'16 -!ArEN, ALCOHULS, GLyCOLSi' E.T,,EHs, AND ADHDSI-T Is ShOwN THAT *L-ONGER CARBON CHINP6ALOEHYDESMOLLCULAR 5AAPE$\, AND CLOSED 0,INGS REOUCE T'HE DEGREEOF EM8RITTLLMENT 0WILL MUILTIPL'ICITY CF (''OH) oR (0-a) -GROUPS ENHANCE IT@ 8Y A Vk.~-ýVEK-'y OFE.XPE'RIMENTS AND DLDUCTIUNS, WATER 'IS SHOWN TO BEHAVE[MURE -LI&E A- ZERO CHAIN LENGTH ORGANI'C IIOLECUL~k*hATHE'RTHAN AN ELtCTRO LYTIC MEDIUM, (AUTHOR) (U)
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'FIR A HKFý6 R D AR-SE-NAL P-HILADE-LPH'IA 'PA P1TMANý-LUNN RESEARCH
L ABS

THE~ EFFECT UF E-,KPoSiJRE 'T-M, O TE fuiRIT~TLEMtN7 OF

CU-iý PE80ENT BE ýALL-OY ,BY L,1QU-1ýD _AMALGA~i (U):

j U 1 6' q IJNNOzNA-TORE.%J* lV. ;CORRIE#J.
,D. tM'ARKQ.Sjti1.

P8O'J~ eiA 1Ab 5US018010
MON ITOR; PDLG A 6'i '8,

UNCLASSIF-IEQ kE'PCR-T
REPC'IN'T FROMi ASm -,TRAN!ACT IONS, QUARTE-RLY,9 57:2,PP.
97q-4t819 JUNE IY6Lf. CCOP-IE-S NOT S-,IPPLIED bYUDC).-

SUPOLEME.N-TARY NOTE.-

DESCRIPTORS,, (OLI(QUIL MET"ALS, -MERCURY 'ALLO*S~i (*CopPER
A4.LOYS,i blTTLENE.SSY-i !iODIUM ALLgYSq ST'RAI'N Oi~ECHANIICS)p
HERLLh ALL OYSFATRE~(EN1C) G(

.CmATLRIALS[''& GRAIN BOUijDAR{lAE-S. (U)
Iot.0"V1FIERiS: EMBRITT-LEMENT, C-OPPER ALLOY 2BEj

T'HE EfMlBiITILEMtNT OF C.U-2% BE AS A FUNCTION
OF -PINE OF .XPq~sURE TO A HG-2% NA AMAL-GAM HAS
BEbt, STUDIEUt 'if IS SHOWN THAT TIME OF EXPOSURE TO
,LIQUIL AMALIGAk, rIAS -A pRONOUNCED EFFE.CT ON T'HE DE'GRE9.
OF E~dRATTLEMENT INUUCtD IN THE ALLOY. THE EFFýEtCT
IS EVIDLNCEU BY A DECREASE IN WETTED-FRACTURE
STRc.NGjrI AN) PBy GRAIN' SQOUNDARY PENETRATION OF THE
AL'LOY -BY TH&L AMALGAM~i THIS OCCURS IN4 bOTH- THE AGED
AND AtjEu PLUS CO:Lp -kJONKLD, CONuITIONmSi BUT TO A
GREATER DEGREE iN4 THE LATTER CONDITION. IT 1S
SHOON ALSO THAT PLNE(TRATION IN THE FORM OF~ GRAIN
BOUNDARY G3ROOVlING DOE'S NO0T PROUUCE A UETRI,MENTAL
EFFEdf ~IiNITSELIF. EMBRIT'TtLEMEN'T DUES NOT OCCUR IF
TKE A~il.LG'AM 1-S REMOVED REG-MRDLESS OF THE PA5.T HISTORY
OF 11ETT1VNGe (AUTHOR) (U)
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UNCLAbSIFIEU RHEPORIT
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DDC REPORT BIBL!IOG 8APHY' StARC- H'C~UN'ROL No; I-Z;B.lLI-

AL)-60UQ 9,32
UNI-TED zTATLS STEEL CORP MONROEV-ILLE PA

TriE EFFLCT' UF -SPEC-IVAL ADDI'TIONS ON- ,Hr., liO.CH
TuUvHN4E!S OF MA-AG'ING S`TlcýEELS. U

DL-sCRIP~r-IVE, NOTE:,, T E C H-N PAL REPT.
AP8 64 21.wP P'ikKLE-qA- J. ;--BKOwSKIL,(. S:.

;PORTER!L., F. o
-CU06RCT:ý N0 dS 8 8 5 4 Lk
PHi6j,:- ;SSýJB0 000b
T4ASK: 15o7

UN~CL-A,5SIFiED REPORT[ - PPLEMLNTARY NOT::-'-

DLSCRIPT4tCS: (*ARGIN 5,ElE~ T-OUGmNL$SS). ON B-80R0N_
-m_-LU~y)p (-QICONIUM-s TAE LLURG~ryýj -(*STELýL-
i'iECHANA±CAL PROPERTIE$.)v NICKEL,1, CHROMIUM. MOLY1,6kNUt),
COUALTi. GRA1IN BOUNbAHIt.s, HEA-T TREAT-MEaTs CHEMHICAL
pRUPERTfItSt MELTING
IDEriTIFIERS: STEL.L HY-IBO8/2-IG, NOTCH TOUGHNESS,
ANNjEALINkJ, ElBRITtLEMErd LJ

THE RESULrS- INDI~CAttD. THAT WHEN- L'AlBOUATORY AIR-
MLLTEL) (;H VACUUM-MELTED HEATS OF 12N1"3CR-3m0,
12NI-bCH-3MU, OpN 18NI-8C0-3M0 MARAGING
STELLS LONTAINE'U ABOUT 0.02 PERCENT ZIRCONIUM, THtIN
NOTCH TOUGHNESS liq THE sOLUTION-ANNEAL.ED ANU I.N THE
SOLUT;ION-AN14EALL.D AND AUED CONDITIONS WAS MARKE-OLY
LOWLR THriq THAT OF 'THE SAME STEELS c-OrTAINING NO
BO)RON ON ZIHCONIUnj Ul CONTAINING ONLY BORON, THE
RESULTS ALSO INUICATEU THAT THE STEE.1..z CONTAINING
BORON WLRE 5LIGHTLY MORr. NOTCH TOUGH THAN THE STE&ýLS
CON-TAINING3 NO'BORON OR ZIRCONIUM, AND Tii1ýT THE ST'EF'LS
CONTAINING AHOUT U.OOb PERCENT CARBON WERE MORE NOrCH
TOU(21' THIAN THE STE.ELS CONTAINING ABOUT -0.017 PERCE:NT
CARt3O0(. 'I-N RDDi-T-i6Ns THLRE WAS SOME INDICATION
-THAT THL ELL1MINATION OF ALUMINUM MAY ALSO
SIGNiFk..ANTLY IMPROVE N.Ql-'CH TOUGiHNE$-,* ON THE
BASIS, OF THr. ABuvE. R-UOLT'Ss LABORATORY 0ND
PRODUCTION HIEAT$ OF MARAGING STI.;JELS HAY.ING YIELD
STRENt3THS IN THt. RANGE 180 To 2110 K51, AIRE NOW BEING
MLLrEO. ?.ITH~JUT THE. %)PýCIAL ZIRCONIUM ADDITION,
ADDIT'IONAL LA60HATOHR( _iTODIES -ARE NOW IN PROýGRESS
TO) iETERMINb. THQ OPTIM1UM TITANIUM AND ALUM.INUM
CONTENT FOR MARAGINz '$T-r.ELS HAVING YIELD STRENGTHS IN
TzhiE RANtjE 180 Tu 210 -KSl,t AFTER WHICH THE EFFECT OF

NICELCHRMLU'tCOBALT, 0ND OLYBUE14UM WILL BE
:NVLSTIG3ATEI) WITH THEF !18 Of 0EV j.;li1NG -TIKE OpTI-mUM
,)VEfR-ALL COMPOSITION FOR THES.F Tv?ýPE-.$ --F I"A'..L3IN (U)
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AD3L U 42U1,/
FR,AiNKF-0HD ARSENAL PHILADELPHIA PA QUALITY ASSURANCE
DI RECTORATE'

RELýATIO14SHIP BETlWEEN EMBRITTL.LMENT- BEHAVIUR AND,
I:NTERFACIAL ENEH~tjjE§ FOR COPPER WETT.EDl WTH ý04AR4
BI-SMUTH--TH'ALLIUM, LIwU~lp META'L ALLOYS AT 650 F,ý (U)

FEt3 66 3 up -R-OUStBERNA'RU 0*
MONITOR; FA i R-1ý80U

UN4CLASSIAFIED R,&PORT

SUPPLEMENJTARY NOTE;

D~kSCR I PTOtS-: (*C-oPPER E11BOITTLEMENr)lo (:.LIQUID
MEJrALS, COt~ýATIBIL'.ITY)t,4eijMT ALLOYS# THALLIUM,
-A!.LO-YS-), SU'(;ý' ACE 'PROPE,(15'iS, '.UR-FACE-ATIE

',,BS5iANCL~l', TEM'?ERATURE;I FRAOTURE(MECHANI'Cs) (U)

tifBr(IJT 7ýLEiEN T I3LHAVIOR OF COPPER OAS STUDIEU .IN
TiZRmS -0OV I'NTERFACIAL ENhRG1IES BETWEEN THE 'SOLID
COPPER AND \UINAHY BISMUTH-THALLIUM LIIwU'ID METAL
CuMPOSITIuNS. WLTTEL) FRACTURE SlTRE-NGTri
DETLRMIINA7IUNS tvfE.E MAUL. ON COPPEX TENSILE SPECIMENF
WHICH WL.RL IN CUNTACT WITH THE L'ILUID METAL 'ALLOYS AT
6,50 Fi- lESiS' WEkE MADL AS THE RLLATIVL PROPORTIONS
O'F 63JSKUTH AND THALLIUM IN THE LIWUID WETTING METAL
WE'RE. VARIED. I'T WAS FOUND THAT THE EmtbRI'TTLINd

EFFECT OF BISMUTH ON COPPER OECREASES AS THE THALLIUM
CONTENT OF THE o,;ErTING t3ISMUTklf-THALLIIM -ALLOY IS
INCREASED. THIS TREND To HIGHER STRLNCTH VALUES
WVAS CORREL.ATED voITH T86 CORRESPONDING INCREASE IN
INTLRFACI'AL ENERGIES, FOH THE CýOP;'2ER-BISMUTH-THALLIUM
SYSTEM* THE EMBRITTLEMENT OF SOLID COPPE'R MAY 13L
RELATED To REDUCTIONS IN SURFACf ENý,RO REQUIREMENTS
NEEDED FOR CRACK PR.UPAGATION A9S A RLSULT or T-HE'
PRESENCt. OF THE LIQUID METAL. HOWEVtR, DEVIATIONS
NOTED I-N THE. RELA'TlON5HIP BET-wEEN WLTTED FRACTURE
STRE.N(3THlVALUES AND INTERFAr-IAL ENERGIES SUGGEST THAT

EMBRITTLEmENT Bt.dAVIOR CANNOT BE LXPLAINEU FULLY ON
TrIE BASIS UPI* NTER(FACIAL ENLRGIES ALONE. (AUTHOR)

(U)
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NAVY MANINE ENGINEERING LAB ANNAPOLIS MD

'PROPERTIE UF THE V;ELD HEAT-AFFEC;ED LONE IN HY-!13b/

,DESCR-IPTIVE NOTE: RESEARCH AND DEVELOPMENT, PHASE REPT'tt
APR 66 l5P HOLSUSE'RGjPv i's ;sCHREITZ,ws Go

REPr.T N~O MEL-87/66,.
IPRoJ: 5-iO20O01I!051
TASK: 0J7,d8i

UNCLAb-SIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS': (*STEEL, *0WELDASILITY),
c*NETALL9GR4PHY., STEEL)~,v (OEMBRI._TfTLEMEAT,.
STEEL), IRON ALLOYS, NICKEL ALLOYS, CHROMIUM
ALLOYS, MOLYbDENUM A'LLOYS, VANADIUM ALLOYS, SHIP
PLATES, HIIGH-TEMPERATURE RESEARCH*-WELUING,
THERMAL STRESSES, STRESS RELIEVI'NG, IMPACT TESTS,
MAR-INE EN~GINLER'ING, 5IMULATION, WELDS (U)

IDEN~TIFIERS: STEEL HY-1 3 0/150 (U)

PROPERTIES uF ThE VLdLD HEAT.-i (FFECTED LONE$
INCLUL)ING HUT-CtKAC.1lfNb TENDENCýIES AND EFFECTS OF
THERMAL. CYCLING 014 STRENGT-H AND TOUUCHlqE' $, iiEkE
DETERMINED FOR A bNI-cR-MO-V STEEL VEVELOPEL)
AS AN HY-13U/15u HULL PLATE ALLOY. THE HO]'-
CRACKINu TENDENCY OF THE ALLOY 4~A3 LOfto THE YIELD,
STREN(3TH OF THE NEAr-AFFECTED ZONg VýAb EQklIVALENT 1'U.
THAT O~F THE BASc. lIETAL.- THE CHARPY V-NOT.CH'
IMPACT STRENGTH OF SAMPLES ?YHjCH HAD RECEr-VE-.D DOUBLE
THERMAL CYCLES, SIM>ULATING MULTIPASS IaELDMENTS, WAS
EL)UIV.ALENT TO THIAT OF THE BASEPLATE IN BOTH THE AS-
VELUE-.0 AND THE bTRESS-RELLIEVED CONDITIONS. THESE.
RESIYLTSi OBTAINED By ,vELD-SIMULATION METHODS* WERE
CONFIRMLD By IMPACT TESTS OF SA'MPLES FROM THE ýHLAT-
AFFECTELJ LONE, OF ACTUAL WELDMENTS* THL IMPACT
STREN(TH OF THE A,,$-UEP05[TEU WELD METAL WAS' LOWV
COMPANEU TO THE 6ASEPLATE AND WAS GREATLY REDUCED-BY
STRESS-RELILF TRjEATMENT. (AUTHOR) (Ui
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odt) REJ)ORT BI8LIO.GRAPHY SEARCH ~CONTRCL INO. Z4MLI,

A'D-63i Ulb 2 C/,, 'l /_6
FRANKLIN INST RLSE'Ari~CH LAB5 PHILADELPHIA PA

LIQ'.JIL, METAL EMUjRITTLEI4ELNT- PHIASE 'I1I. A STUDY OF
THE EFFLC'T OF 'Ll'OID ME-RC*URY ON .9L'IPA ACTIVITY, IN
NEAR-SURFACE W;'GIONý, OF ALPHA-BRASS SINGLE'
-CR1Y5rALto 

l(u

D~ESCRIpTIVE 14UTE: FIN~AL TECHNICAL REPTs~, 1 SEP 65-31
M1AR 6 6p

,AP R '66 3zP ORAV'AR* No
REPr.s NO. F-d~tl -1192 #
CUN T R A~CT N 0N R'-,4,42 5.AO l
P R OJ: N-3 6- 0 5& .

UNCLA5SI' ,$EU,~ REPORT

SuPPLEMLNTARV PHASE 3, Of STUDY OF ;THt PHEOPMENON'
-OF METAL EMBhI.TTLFj1b'i4-

PESCRPT-(S-CE-MBR],I-TTL-E-t1`NT,- ;LIQU,'JU MET-A`LS),
D,ýEFORMATIONI CkY1STAL LATTICE DEFECTS1,# BRASS,

MEK'CURY, ETCHED CRYS,ýTALS~, '.INGLE* CRYS(TALSl
FRACTURE (MECHANItC5)j , PLAS'TIC'ITY (U)

MI'CkOSTNýIN AND ETCHING EXPERIMENTS WERE CONDUCTED
ON 7ol3u bRASS SINGLE CHRYSTALS TO DETLR'MINE THE
EFFLCT OF 'THE PR~tSENCA. OF LIQUID MERCURY AT THE
SU.FA.CE ON OEF~ONMATION CHARACTERISTI-C5 IN THE 'EARLY
SA'AiS~i UF PLASTIC FLO**. IT 0~AS REVEALt.D THAT
DISLOCýATION) ' BECO14E MLIBILE 'AT STRESSEb! AS LOW AS U.0J'
Ku,.Itl. 1',0 IHE -2 IN ANNEALED CRYSTALS, A SHARP
CONTRASI TO PRESVIPUS OBSERVATIONS. A MIODEL IS
PRESENTED TO EXO,.AlN THE 'fIICRO5TRAIN LHARACTERISTICS.
A OLBRIbLAY.ER NEAR THE SURFACE WAS OdSERVE'o TO ADEPTH OF AB~JijT ýU MI'CRqNS 'AFTER 2 X 10 TO THE -3PLAS'TIC SHEAR STRAI'N, IRRESPECTIVE OF THE PRESENCE OF
MtFRCURYý- T`HUSs, L'IiQUID MERCURY IS EQUALLY AS
E'FFECTIVE Ab AN OXIDE FILM IN IMPEDINc1 , THE EMERGENCE
OF DISLOCATIONS FROM' A CRYSTAL. SINCE THE DEGREE
TOS~HICe1 THI,S TYPE O BEHAVIOR INH1811T5 CRACK
RLLAXATION C.OULu 40jT dE DETERMINED, IT WAS NOT
P05bIULk. TO RI'GuRJUSLY ESTABLISH TIHI.S AS THE
MECliANI$M FUR LIQUIV METAL EMBRITTLr1.MLNTo
C AUTHOR) 

(U)
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AD-635 8941 '18/10 18/8 '11-/6

NAVAL RLSEARCH L AB tASHINGTON D G-

IRRADIATION 1'EFFLCTS ON REACTOR slTRUOTUAi. MATEHJAkLS I
FEBRUARY -30 APRIL 19'ý66 (U)

DESCRIPTIVE NOTE: wUAP.TLHLY PROGRESS RLPT9
MA Y 66 63P STEELE tLENDELL Ev

HiA*THORNE ,kUSSt.LL J-0 ;sERPANsCHARLES Zo
J H';

RfLPT* NO* NRL-ýMR-17OUU
CONTRAC:T: AT-('9-5),ý-211O%
PRoj.8 RRUe17-Ul-'46-SU9,SFOZJ-01-;JS-O858

UNCLAbSIFIEU REPORT

SUPFPLrMENTARY NOTE: SEI. ALSO AI)-63U (93V).

DESCRIPTORS-. ('RE.ACTOR MATC-R1A'LSi STLEL), (*STEEL,

RADIATION DVAMA(i),l (ORADI11TON DAMAGLg REACTOR

-MATE-R1:ALSti N;TCkcý.L ALLUYS, -EfBRITTLEMENTi
* ~DUCTILITY, CHROMIUMI ALLOYS, MOLYBDENUMALLOYSt

STkESS RLELIEVINGo SENSITIVITY, MICHOSTNUCTUREs
STAINLESb 'STLELs NOTCH SLNSI'TIVITY, HEAT
TREATMENT, TK~ANSITIQON TEMIPERATURE,. NLUTRONS (U)

IDENTIFIERS: STEt.L A302-6 (U)

THE INVLSTIGATION INCLUDES THE FOLLOWING: 11))
THE RELIATIVL RAuIATIOIN SENSITIVITY OF A302-8

STEELS PREPARED BY SPECIAL MELTING ANL) HEAT TRtAT1EI~t
PRACTICLl (2) THE EVALUATION OF NICKEL CONTENT
AS A fhAUIATION SL-iS1.TIVITY VARIABLEr, (,3)
COMPARATIVE IRRADIATION ENBRIT'TLEMENT OF SELECTED
HIGHER bTRENGTH STEELS, AND (qW THE-*EFFECT OF
NEU{TRON SPELTRA UPON'T-HE OBSERVED CHA'NGES IN THE
NOTCH DUCTILITY OF IRRADIATED STELLS. (AUTHOR)

(U)
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DOC~ R~EVORT-41BLIUGHAPIHY SEARCH CONTROL Not lZBML0

Au-637 694 1,1/6 20o(11
AERO3SPACE TLCHN(ULOGY UIýV LIB'RARY OF CONGRESS WASH INGTON 0DILLIQuUI-.;MEJAL EMuRITTLE'iENT:; ANNOT-ATLD
BIBLIUGkAPHY. U

DESCRIPTIVE NuTE: REPT. Noe. ON ATO WORK ASSIGNMENT Nos

89/b.
APtR 66 25~P

REPT. N~o. AT-66w38p
MONITOR: TT 66-62135

UNCLAaSIF10o REPORT

SUPPLeMENJARY NOTE.;

DLSCR.IPTOaRS: COLILUID METALS, #EMBRITTLEMENT)i

mETALLOGRAPHY,l COPPER A'.LOY1Ss, STEEL, CORROSION,
MECHANICAL 'PRbPtRTI.E5,, Z-iNC., ME-RCUR-Y,-
-CRY-ST'ALLUGiRAPHYj,BIBLIUGRAPHIE.S, USS (U)

THE B16LIOGtHIAPHY YA.9 ýCOMOIIED FROM SOVIET 'OPEN
SoUkCES PUB.LISHED, -~I '~965 WITH ONE EN,TRY FROM
JANUJARY 1966-e-IT IS, THE FiRST, REPORT IN' THIS
SEfIES* THE 92 ENTRIES ARE 'ARRANGLD
CHRONOLOGICALLY AND, ' qTHI-,N EACH YEAR,- ALPHABETICALLY
BY AUTHOR: 1959 (1 ENRY,'91(
EWTRIES)-~, 1963 (,21 ENtRIFS), A96'I (3
ENTRIES-), 1965 (1 EINTR IES), 'AND, 1966 (j
tNTRY)'v AN AUTHuR 1INDLX IS PRi)VIDED,,AT THE END OF
THE REPUR!. PERT'INENT INFORMA'TION INCLUDED:
COPPER ALLOY TESTINb IN- MER.CURY SALT SOLUTION, CREEP
PkOCESS, DIFFUSTOdN AND S'OLUF3ILITY COEFFICI 'ENTS OF
MOLTEN META`LS, POLYCRYSTALLINE METAL, TIN
RECRYSTALLI'LATIUN, ALLOY STEEL NONSELECT'IVE
CORROSLtON, SURFACE TENSION HEDUCTION IN SOLID METALS,
SOFTENING ALTION OF AGGRESSIVE MELTS ON SOL,1D METALt
STEEL CYCLIC TORSION 1,N' LOWý-MELTING MLTALS9
AOSORPTION-INDUCEP) REUUCTION OF STRENGjTH, IRRADIATION
EFFECJ ON MLCHANICAL PROPERIIES# ANISOTROPY OF
ELECTWIfN ANUi GAMMA IRRADIA`TION EFFECT ON DEFORHATION
PROLESS, METAL CORROSION IPATIGVE9, EFFECT OF Loh
MELTING COATING ON MECHANICAL PROPERTIES OF METALS,
MLTAL DIFFUSION IN L.IWUID COPPER, (AUTHOR) (Ul)

9
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LIb C R'ErORT 4BIBIOGRAPHY SEARCH CONT~ROL Not IZBMLl

AD -4.39 q8~ 1'1/6
STANFORI' RESE'ARCH INST MENLO PARK CALIF

EMB'KITTI-EMENT BY LIWUIO METALS- (U)

DESCRIPTIVE NUTE: FINAL REPT., I MAR 64-28 FEB 66,
FEB 66 lOP GOGGINW. Re ;MOBERLY,ljo We'

V CONTRACT: NONR-q'qO8(DOJ
PiRoj; iqR-U36-058,

UN4CLASSIFIEU REPORT
AVAILABIL~ITY: PUBLI5ilED IN TRANSACT:IONS QUARTERLY
V59 N2 P315-23 jUýN e i6~

SUPPLLMENTARY N4OTL:i

,DESCRipTORS: (*ALUMINWMs EMBRITTLEHENT),
(*EMbRITTLEMLNTt LIQUIV METALS), GALLIUM, FOILS,
FRACTURE(MECHANICS), SINGLE CR'.'STALS9 ELEC TRON'
MI~R9SCOPY' U),

THE ALUMINUM-L.IWUID GA4LLIUM EMBRITTLEH'ENT COUPLE
WAS STUWIED USING TECHNIQUES OF TRA14SMI.SSION ELECTRON
MICROSCOPY* SINGLE AND POL>YCRYSTALLIN A'LUMINUM
FOILS WERE ;OETTLD AITH LIQUID GALLIU'M AND TE'.TED
USING A TENSILE DEVICE IN AN ELECTRON MV4CR -C0i.
T.HE INFLUENCE OF THE L.IQUID (ýALLIUM'ON THE FRACTURE

f BEHAVION OF ALUMINUM WAS OBSERVED. POLYCRYSTALLINE
ALUM11NUM CA'IN FAIL- WmrIE WETTED WITH LIWUID GALLIUM BY

Z ~A GRAIN BOUNDARY PENETRATION OF THE M'8-AL. BY THE
LIQUID, THIb IS A SLOd-FAILURE PROCESS AND IS
OBSERVEV TO OCCUR WiITH OR WITHOUT EXTERANAL LOADING,
114 60TH ANNL.ALED ANU COLD WORKED ALUMINuM'.'HOWJEVLR, IF SUFFICIENT TENSILE STRESSES ARE
APPLIED, POLYCRySTALLINE ALUMINUM CAN ALSO FAIL IN A
CACTCCRUPHIC MANNER WITH A HIGH CRACKING VELOCITY
~ALONG INTERGRANULAR PATHS. LIQUID GALLIUM is
NECESSAR-Y FOR 8UTH CR~ACK NUCLE-ATIQN AND PROPAGAT3oN.
TK~E CRACK WAS ALaVAYS OBSERVED TO IN[-TIATE IN
REGIONS 'WHERE GRAIN BUUNDARY PENETRATION ýOF THE
ALUMIN4UM MAu O-CUrlRLDs THIN LAYERS-OF LIQUID METAL
WERE ALW6ATS OETCTE0 ANLONG THE F-RESH FRACTURE
SURFACE. IF IN'SvFfKC'IeNT GALLIUM *~AS PRESENT, THE
CRACK WOULD BECOME BLUNTED AND THL METAL *OULD
EVENTUALLY EXPERIENCE DUCTILE FAILURE, CHARACTERISTIC
OF UNYVETTED ALUMI'NUM. ALUMINUMi SINGLE CRYSTALS

14 EARLY AL(,AY-S FAIL IN A DUCTILE MANNER, EVEN WHEN AN
ABUNDANT SUPPLY OF LýIQUID GALLIUM IS AVAILABLE,

THE LIQUIL) t3ALLIUM CAN INITIATE MICROCRACKS IN
S'IN6LE-CRYSTAL ALUMINUM, BUT THE CR~aKS DO NOT
PROPAlaATE I,N THt. BRITTLL MANNER OUSERVED IN
POLYCRYbTALLINE ALU1I,14UMs (AUTHUR) (U)

UNCLA$SIFIED IZBMLI
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,AO-639 567 11/6 jqjq 13/10
SPACIJ1C NAVAL LAS ESQUIMALT (BRITISH COLUMBIA.)

RELIABILITY AND CORROSION. AU)

66 12P BARER)tR, Ds
RLPTs NO. REPRINT-66-2i

UNCLASSIFIED REPORT

AVA1LA.IL[TY4: PUBLISHED IN -NAVAL ENGINEERS
JOURNAL P321-331 APH 1966.

SUPPLEMENTARY NOTt:

DESCRIPTORS: (OCORROSION, RELIABILITY)s ALUMINUM
ALLOYSt CASTING ALLOYS, STRESS CORROSIONt ,PUPESt
EMBR'ITTLt.MENTI CATHODIC PROTECTJON, S7AINLESS
STEEL,, BRASSs FATIGUE(MECHANICS), MARINE
ENGINEERING, CANADA, CORROS1N' INHIBITIONt ( U°)

THE EXAMPLES GIVEN AND DISCUSSED ARE FAR FROM AN
EXHAUSTIVL TREATMENT OF HAZARDS BETWEEN DESIGN OFFICE
ANDFIELD EXECUTION, oF THE NEED FOR ATTENTION TO
DETAIL AND UF TtE ,OEAKNLSSES INHERENT IN SOME ALLOYS,
OF THE IMPORTANCE OF CORRECT DIAGNOSIS AND FINALLY,
THAT IN SOME CASES kELIABILITY CANW BE RESTORED,
RELIABILITY IS NOT, SIMPLE-IT, REQUIRES AN ATTENTION
To UETAIL IN CHOICE OF MATERIAL AND IN DESIGNo IT
DEMANDS AN UNDEKSTANDING OF CORROSION MECHANISMS.
(AUTHOR) (Ul)

UNCLASSIFZE-) IZBILI
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A&04-63,9 668 ll•/'.
ILLIOIS UNIV URBANA DE;PT OV THEORETIC-AL AND APPLIED

44ECNAN.ICS

MECHANISMS- OF ENVIRONMENT INDUCED SUB(R['TICAL FLA*
GROiVTH IN AISI q.,3qO STEEL, (Ut )

DESCRIPTIVE NOTE: INTER&M TECHNICAL REP'T.,
SEP 66 qTP VAN DER SLUYSPW.ILLIAM A. 'N

RLP-I.T NOr. T/AM-292,
CONTRACT: 'DA-31'-,I24-ARO(D)-3786
PROJ: OA-2OlOIqSOIB320O
MONITOR: AROU 5612:1

UNCLASSIFIED :REPORT

SUPPLEMENTARY NOTE;

DESCRIPTORS: (*STEEL# *FRACTURE(MECHANICS)),
HYDRUGEN EMBRITTL'EMENT, CORROSION, EMBRITTLEMENT,

ENVIRONMLNTAL TESTS, STRESS CO08.OSIONp LIQUID
IMMERSION TEbTS,. NAkTER jU)

IDENTI.FIERS: STEEL 43qU (U),

RESULTS OF AN ExPERIMENT DESIbNEO TO STUOY THE
EFFECT OF SEVERAL VARIABLES ON SUbCRITICAL CRACK
GROWTH RATE OF A- HIGH-STRENGTH STEEL IN A WATER

,ENVIRONMENT ARE PRESEN- j, 'ENVIRONMENTAL VARIABLES
INCLUDEI, TEMPERATUR'E,ýra OF THE LIQUID ENVIRONMENT,
ELECTRIC CHARGIN(,, ANu THE COMBINLD EFFECT, OF PH
KAND ELECTRIC CHARGING. TAPERED DOUBLE CANTILEVER
BEAM bPECIMLNS aERE DESIGNED So THAT THE LEVEL WAS
MAINTAINED LONSTANT AT A CONSTANT LOAD AND
INDEPENUENT OF CRACK LENGTH* THUS STEADY-STATE
CHALK GHO4TH MEASUREMENTS WERE POSSIBLE IN CONSTANT
LOAU ANu CONSTANT ENVIRONMENT EXPERIMENTS. WITH
THI,5 SPECIMLN DtSIGNl IT WAS POSSIBLE TO MAKE A
SERIES OF MEASUREMENTs THAT COVERED THE ENTIRE RANGE
OF EFFECTS UF A PARTICULAR VARIABLE USING ONLY ONE
SPECIMEN. (AUTHOR) IU)

12
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.AD-639 748 18/8 18/410 1-1/6
NAVAL RESEARCH LAB WASHINGTON D C

DAMAGINc3 NEUTRON'EXPOSURE CRITERIA FOR EVALUATING THE
EMBRITTLEMENT OF REACTOR PRESSURE VESSEL. STEELS IN
DIFFERENT NEUTRON SPECTRA-, (U

DESCRIPTIVE NOTE: INTERIH REPT.,
JUL 66 3IP SERPANCHARLES Z., JR,

STEELLLENDELL L, I
RtPT, NO. NRL-6415,
CONTRACT: AT('Y-S)-211O,
PROJ: RROO7mUl-96-SqO9tSFO20-Dl-25-D858

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE;

DESCRIPT'ORS: I*STEEL, *RADIATION ;DAMAGE)p
EM8RI.TTLEMENT-, PRE-SSURE -VESSE'LS RE-TOR MATEKRI-ALS,-
NEUTRON FLUX, NUCLEAR REACTORSt DETERMINATION,
TRANbITIUN TLMPERATURE (U)

SEVERAL SUCH EXPOSURE CRITERIA HAVE BEEN; EVALUATED
THROUGH USE OF THE RESULTS OF METALLURGICAL TESTS OF
REFERENCE STEEL SPECIMENS AFTER IRRADIATION IN LIGHT
AND HEAVY' WATER MODERATED REACTOR ENVIRONkENTS AS
WELL AS IN URAPHITE MODERATED REACTOR- ENVIRONMENTS,
THE RADIATION-INDUCED TRANSITION TEMPERATURE OR

NIL-DUCTILITY TRANSITION ý-N.DT) TEMPERATURE
INCREASE'S OF TH. SEVERAL STEELS INVOLVED ARE
PRESENTED VERSUS N/CM2 DETERMINED BY EACH OF THE
FOLLOWING TECHNIQUES:, (A) ASSUMPTION OF A
FISSION SPECTRUM, •EXTRAPOLATION OF ACTIVATION DATA,
"INDUCED AT A HIGh MEV THRESHOLD TO I MEV, AND
REPORTING EXPOSURE > I MEV# AND (B)
CALCULATION OF SPECTRA USED TO DETERYHqNE ACTIVATION
CROSS SLCTION FOR EXPOSURES ABOVE ENERGY ,LIMITS OF It
0.5, AND 0.183 MEV, THE DIFFERENCES OBSERVED BY
THIS ANALYSIS WERE INTERCOMPARED IN RELA-TION TO
ABSOLUTE MAGNITUDE AS WELL AS IN TERMS OF ENGINEERING
SIGNIFICANCL, 'BY APPLYAING THESE CRITERI.A TO DATA
RELATING DIRECTLY TO A PRESSURIZED LIGHT WATER POAER

o REACTOR. BENEFITS TO THE LIFETIME OF THE REACTOR CAN
BE 8EALIZEDP THE RESULTS OF THIS STUDY TO DATE
INDICATE THOT DATA RELATING TO THE PROPERTIES OF

STEELS IRRADIATED IN OR NEAR THE CORE OF ,PRESSURIZED
LIGHT WATER, MODERATED REACTORS CAN BE CONFIDENTLY
INTERCOMPARED FOR ENGINEERING APPLICATION$ ASSUMING A
FISSION SPECTRUM AND ACCOUNT.ING FOR NLUTRONS-OF
ENERGIE'S >1 MEV*

13 ( U)
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AD-639 835 '1/1 f/

NAVAL RESiLP3 j_,Au w-ASlIIIN GT oN_ D C

IRRADATI, EFcS O- Re'AýCTO0R STRUCTURAL

M ATE R1L-1 CU)

D LSC RI`0T IýVE NT: WUAR f T-LRLY _P.RO.GESS 'RLP-Tei I MA.¾31
JUL 66.

AU -6 39P STELEf LtN DELL E,.

HAWTHORNE s'J t R U SSE LL ;ýR:4X,ROE-T . J
KLIER 9EU(2ENE P~r ;SEkP)AN_,jCHAR:LES' z_. p -JR;

ALPT. NO-i N RL-R[I,
PROJ:. R i -l -6U95Fý ,

UNCLASSIFIED REPO13Rtr

SUPPLEMENJTAR-Y NOT~j-.: RE sEAR'CH, SUP0ORTE-D -IN PARf ýBY AEC
CONTRACT AT.C4_9-5)-2hIO.0

DESC`Rz12PTORSl& (R'ADlAliON- DAMIAGE# *REACTOR
MATER,1AL$). j 1iiEACTOR SY'S-TEM COMPONENT!) REAC.TOR
M ATERI A LS) I br:E El E M ýlTTfL E?1E NT I T ENS5I-LE
PROPERT I.ES (U-)

THE 'kESLARCH PROGRAM OF'THE NRL 'METALLURG-Y
DIVISION, REA'C~tbOR MATERIALS BRANCH., Iij
DEVOTtD To THE ,DETEFMINA'TION, OF THE EFFECTS OF
NUCLEAR RAbIzATION.UPON THE PROPERTIES OF STRUCT-URA-L
'MATERIALS. THE OVERALL PROGRAM 1S SPONSORED BY, THE
OFFICE OF NAVAL, RESLARCHs,,THE NAVAL SHIP
SYSTEMS COMMIAND, THE Uv S\.. ATOMI-C ENERGY,
COMM4I0S1qNt AND THE ARMY NOctLE AR POWER
PROGJAM. 'SINCE RESEARtH FIND-INGSý WHIC'H -APPLY TO
THE 'O83JLCrIVES OF ONE SPONSORING AGENCY'ARE ALSO O
J.NTEREST TO THE OTHERS, t-HE OVERALL PROGRAM PRO0,RESS,
IS REPORTED HEREIN. THIS REPORT INC-L.J(ESi THE
F6L Lb eING: ( 1) RE'SULT-S OF A COMPARATIVE
IRRADJATION OF kELD HEAT AFFECTED ZONL AND 0ASE METAL
SPECIMENS OF HY-80 S-TE.L~, 1-2) ONELIMINARY DATA
'ON THE NOTCH DUCT-ILITY CAHýRACJERIST-ICS OF IRRADIATED
HARAGIN(2 ANN) NICKEL-.COBALT, STEELSt ('3-)- TENSILE
,PROPERTIES OF Se.LECTED $TEt..4S HAV'ING POTENTIAL F-OR
NUCLEAR STRVCTURAL APPLIUCATI-ON, (41) lb?ýRAonATJON
DAMAGE SURVLILLANCE RESULTS FROM SPECIhEtit EXPO5ED
NEAR THL YANKEE REAtTOR PRESSURE V,7.SSEL# AND
(5) DESCRIPTION OF THE RECENTLY COMPLETED
METALLOcGRAPt1IC CELL OF THE NRL HUGH LEVEL
RADIATIuN LABORATORY* (AUTHOR) (U)

1 4
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NAVAL --RESE~ANCK LAB3 VASHINGT-ON U -C

-NEUTRON -RR'ADIIATI-ON 'EtABITTL~!1ENT OF SEVERAL H-LG,'HER(U

E- 66. 22P :)1tEELE _,LENDELL E,.
HAW THORNE i.'. RUSSELL llGR-kY-,OBER.T -A-# Is JRI

REPT.- NOi -- RL--6 if 1
CONTRACT: A T- 0411) 11O,

UNCLA-SS-1F1EI) REPORT

-DEScRIPTORS: (0SF.L *RAOLIA-TION DAMAGE)# MARAGING
ST -EELS; 1R-ANST1740t TLMpEHATUREj PRESSURE VES:-ELSo
EMBR-iTTLEMEN3 , N~qTR-ONS,p- RFRE-SSURI-12E- ?AKTERý
RE-AC-TORS, -DUCTIL,ITY, MECHANICAL PROPER-TIES (y)

SEVERAL S'TELLS REPRESENTATIVE OF RECENTLY ýDEVELOPED
TYPES AND HAVING POTEfNTIAL FOR NUCLEýAR STRUCTURAL

APP41CATbONb WERE EXPOSED TO HIGH ENERGY NUCLEAk-
RADIATION, ANO THE RESULTANT OROPERT'lESý WE. CCOMPAREO
Wi~I-TH-HOSE OF T~jt CUJRRENTLY -USEb A212-B AND
A302-8 NUCLEAR REACTOR PRESSURE VESSEL STEELS.
PRELIMINARY RESOLTS FROK~SEVERAL COMPARA.TIV~E
IR§ADIATION EXPERIMENTS 1-NDICATE THAT CERTAIN HIGHER
STRENGTH S'TL~ELS,, IN -ADDITION TO'HAVIN(3 INITIAL
PVALITI-.S OF HIGHER STRENGTH ANDLOftER INITIAL
bUCTI'LE-BRITTLE TRANSITION TEMPCRATURES* SHOW SMALLER
EMBRITTLEMENT, t.ARL.IEk EMbRITTLEMENT SATURATION, AND
A SUPERIOR OJVERALL RE--oPONSE TO IRRADIATI6ON AT 550F
THAN THAT OUSERVED FOR THE STEELS IN CURRENT REACTOR
PRESSURE VESSELS. (AUTHOR)

15
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D*DC REP~ORT E0IBLIOUi'(APHY SEARCH CONTROLNo. IZBML1

NAVAL kilSEARWCH, LOA WASHJINGTON 0 C

NLUTR9UN SPECT-RA'LCONSIUE'RKlTlNS AFFECTING PROJLCTED
E STIMkT.S, OF RAOJ~A11ON EMBRIT'TL'EMENT OF THE ARMY SM-
IAREACTOR I'RESSLUHE VE!,SEL. (U)

SE 6 6 `3-1;p SERPANsCe Z. IsJR ;S-TEELEoLo Et

UNCLAý,Si.FIEDU REPPRT

SUPPLEMENTKRY NdlT2E:;

DESCRIPTORS: (,E,6ýTT~ET- STEEL), (*PRESSURE
VESSEL5S, oeRLs',SUIZIEU *ATER RE~ACTORS), (*RADIATION
DAMAEt *STELt),[, -REA-CTOR- MA-TER+A'LS, NEvT-RON
,REACTIONS, POWER, RS&?ACTtYRS, ARMY, ALASKA (U)
IDENTIFIEHS: ARN'V, RE4ACTORS(SM-IA)- (U)

THE PR'ESSVRL. VES.SLO THE ARMY SM-IA'REACTOR
IS LOCATED cLOA'L 7T,0 THE ACTIVE COkE IN SUkH A MANNEk
THAT THt. NEUTRON, EXPOSURE IS RELATIVELY HIGHI
CUNSEwUcNTLYp TqiE PRESSURE VESSEL STEEL UNDERGIOES A
RELATIVtLY RAPIU'R'ISE IN THE DUCTILE-dRITTLE
TRA14SITION TEM~PRA~TUR~o THE MAXIMUM Pt.RMISSIBLE
DELTA NOT FUR TrhE SM-IA IS EST"ABLISt1EO BY THE

* ARMY AS 3qOF. 5,I1NCE IT 15 PHYSICALLY IMPOSSIBLE
TO I'RRALIIATL SUYRVEILLANCE TEST SPECIMENS AT, THE SM-
IA VESSt.L WAL4.,, ONLY THE NEUT'RON FLUX WAS MEASURED
AT THE OALLs ANL) REPRESENTATIVE TEST bPECIMENS IvrRE
IRRADIATEo IN Ai TES-T REACTOR, THE LOW INTENSITY
TEST REACTOR *(LITRis IN TRANSLATING THE -DELTA
NDT VERS5US NEUTRNOI EXPOSURE DATA FROM THE LITR To
THE 'CASL OF TH1E ' SIIIf,, RLACTOR VESSEL VVALL, TPHE
NEUTRON SPECfRx OF, tHd TWO REA-CTORS WERE USED TO
ADJUS'T JOTH THE SM-IA REACT'OR VESSEL FLUX AND 'I"E
LITR EXPOSURE VALUES IN ,TERMS OF N/SGQ CM < 1.0i,'
0.5, ANO U.183 IIEV. S:1"I.C' THE DISTRIBUTION OF
NEUTRON5 BY ENERGY (,RUUPS WAS DIFFERENT 41THIN EA(H
REACTOR AT THE -,Pl'CIFIC LOCATION OF INTEREST, THAT
IS, THE VESbEL oiALL OF THE SM-IA AND AN IN-CORE
LOCATION OF THE LITHO, THE DAMAGING POTENTIAL OF THE
Stl-lA.RLACTcJR SiPECTOU[A LOCATION WAS RIELATED TO& THAT OF THE LITH, WITH DAMAGE EQUIVALLNCE
EaTA8LISHED BETvvEEN ThE Tw60 REACTOR!), A CRITICAL
NLUTRON EAPOSURt (N/SQ CM > OP.S M~v) MAY BE
PRO~JECTt.O FOR PN(WVULIlG THE MAXIMUM DLL-TA NuT ON
PH SM'-IA Rt.ACTOR V6.S$EL WALLo U

16
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OWC -RE'PORT BIBLIOGRAPHY ýSEARCH CONI-ROL No. 1ZBML1,

AU-641I p31 11/6

ROYAL AIRCRAFT tSTAB3LISHMENT IFARNB3OROuGH (ENGLAND)

ASTUDY OP THE,5 SIZE EFF'ECT FN THE PLATI'NG

EMBRIlTT'iLEMENT OF HI uH, STRENGTH STEELLS. (U)

DESCRIPTIVE. NUTE': TECHNICAL kEPTsa
JUN 66 22P DAVISiH. C. lGRAYJO'.,tPliINE

RLPT. NO. TR-66168

UNCLAbSIFIE-0 hEPORT

UESCRIPTO'RS: (OSTEEL, EMBRI'TTLEJIENT), PLATING#

CAD-IUM, NJýCKEL A-LLOYSs CHROMIUM -ALLO'Ybt
MOLY8DENUM A'LOYS, VANADI-UM ALLOYS,
LOADlN~u!,ECHMNIC5I, TESTS, LIFE EXPECTANCY~,
SitRE'SSES, FRACTURE(MECHANICS), GREAT BRITAI.N (U)

THE REPORT UESCHIBES SUsTAINED LO'AD- TLSTS MADE ON
CADMIUM PLATED NOTCtiED' (K SUB T u 3.2)
SPECIMENS I/'1 IN AND I IN DIAMETER. Tat' STESLS
WERE STuDIED, EN 2O1 AND NCMV HEAT TREATED To I2U,
TON/SQ IN TSs THE RESULTS SHOwEU THAT ,EN 2q1 WAS
VERY SUSCEPT'IBLE'TO PL'ATINGý EMBR-ITTLEME,,NT, THE
MAXIMUM STRLSS 'FOR UNLIMITED LIFE BEING IN THE REGION
'OF 93~ TON/SW IN (30t NTS). NCMV STEEL WAS FOUND
To BE Lr.SS 5ENSITýIVE HAVING A 'CORRESPONDING VALUE OF
6 2-7 o T UN/SW 1,N ('q10 'TO -4 5 NT S-11 C OMP ARA TI V)4
TESTS ON NCMV STEEL S.HOWED NO SIGNIFICANT
DIFFERENCE dETWL.EN THE LIVES OF LARGE A.ND'-SMALL
SPECIMENS.I ,N 'DE'TERMIN-ING THlE LIFE UNUER' SUSTAINED
LOAU, A MINIMUM TESTING TIME OF 500 HR WAS FOUND TO
BE NECESSARX.Y (AUýTHOR) (U)

17
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DDC ~REPORT, B1B6.1OGRAOHY SEARCH CONTROL Not IZ8MILl

ADr6'42 29U 1 1/6 18 /8 1- a/ti
NAVAL k'ESe,-A*tCH LA8 *ASHINGtON 0 /C

,INIfIAL. EVALUATIONS OF METALLURGICAL ~VARIABLE-S AS
POsbId'LL. FACTORS CONTROLLING-THIE RADIATION
SENSIr l.:VITY OF STRUCTURAL -STEELSt (u)

SEP, 66- 'uP HAWTHORNEcJ@ Re 'ISTEELEL4. Ec

REPT. NO. N R L '2 0
UCoN1 RACT: XAT%(4Y-5S)-2 1 1

UNCLASS4,FIPEO REPORT

DESCRIPTOR~S: (OSIEEL, *RADIATION DAMAGE), REACTOR
MATENIALSt PRESSURE VESSELS, SENSITINITY,
DUCTI(LITY, ~EM8RITTLEMENTo NEUTRONS,s HE-AT
TREA-TMENT9 MICROSTRUCTURL (U)

IDENITIFIERSA. STEEL A302-ti (U)

tEXPE 7RIMENTAL INVESfIG-AkTIONS FOR THE ISOLATION AN~D
ASSE-SStIENT OF ML.TALLURGICAL FACTORS CAUSING VARIABLE
;RADIATION EMBRITTLEmENT SENSITIVITY OF REACTOR

STRUCTUJOAL ýTEE-LS INRE UNDERTAKEN, USING BOTH LARGE-
TUNNA'aE COMMERCiAL HEATS AND SPECIAL LABORATORY HE-AT 5

OF :)TEELs METALLURGICAL VARIABLES BEING EVALUATED
INCLUDE THE I'DENTITY_ AND. QUANTITY OF MAJOR ALLOYING
ELEME~NTS AN') OF RES-IDUAL ELEMENTS, STEEL-MAKING
PRACTICL.-BUTt1 MELTIA." (REFINING) AND HEAT
T8EATMENqT PRACTICE, MICROSTRUCTURE, ANQ GAS CONTENT.
EXPERIMENTAL RESULTS FROM THE INITIAL SERIES OF THE
EXPLORATORY' SCREENING STUDIES DEMONSI"'tATE THAT THE
RADIATIuN SLNSITIVIJY AOF A STEEL LAN BE ALTERED

APPRCIALY HRU~iHHEAT TREATMENT PRACTICES AND THAT-
MICHSTRUTUREPLAY A OMINANT, FN, TEMS

INFLUENTIAL, ROLE IN RAU14,TfON SENSITIVITY
DEVELOPMENT. A T'EMPERED MARTENSITE 5STRUCTURE WAS
NOTED Toi 8E GENERALLY LLSS RADIATION SENSITIVE THAN
TEMPE-REU UPPER bAINITE AND FERRITE STNUCTURES. THE

DATA ALSO 114DICATE THAT VACUUM MELTIN14 AND THE
MINIMIZATION OF RESI'DUAL ELEMLNT CONTENT YIELDS
STELLS riAVI,ýG A SuPLRIUR IRRADIATIlON rPERFUR;MANCE
COMPAREU ,wIrH STEELS PRODUCED BY CONvLNrIONAL OPEN
HEARTH MELTING. HO*LVER, LONG-TERM STRES'S
RELIE-VINqG HLAT TREATMENTS W~ERE NOT FOUND TO ALTER THE

IRRA6IATION RESPONSE JF A302-d STEEL*
(AUTHOR) tU)
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jFIED

ODC REPORT. BIBLIOGRAPHY 'SEARCH CONTROL No, IZBM'LI

-AD-6'J U82 1.1/6
ARMY MATERIALS KESEARCrH AGENCY WVAJERTOWN, MASS

MECHANILAL PROPERVIES AND FRACTURE -SW'lFkCL TOPOrIRAPHY
'OF A TiffRMALLýY r-MaRIT-TLL'D STEEL. (U)

DESCRIPTIVE NUftE-.ý TECHNl-CAL REPT.C,
SEP 66 36P, ZARFCFRANK Lo ;NUNESjqOHN I.

LARsONF'RANK Re.
RLPro NO. AMRA-Tx-66-26
PROJ: DA-IA010501B01U

UNCLASSIFIED REPORT

DESCRIPTORS: ('STEELs EMBRI-TTLEME'NT),, MECHANICAL
pRoPERT'ILS, FRACTURE(MECHAWICS), TENSILE
PROPERTIE.S, FrRACT'OGRAPHY, DUCTILITY.,, GRAIN.
5TRUCTURES(MLTALLURGY), OiRITTLENESS, IMPAC,1 TES-Ts,,
NOUTCII SEN!Sj-TIVUTY (U)
IUENTIFIEPS: STEEL 3140 (U

TENSILE FLO6 ANU FRACTURE PROPERTIE5 OF 3lqO STEEL
IN~ BOTH THE IJNEMBRITTLED AND EtIBRITTLLD CONDITIONS
AR-E PRE$SNTLD AND DISCUSSED, CHARPY IMPACT
PRQI'ERTi'ES 14HICH REFLECT THE INFLUENCL OF THERMAL
EMBRITTLEMENT OcN THE TRANSITIONAL BEHAVIOR ARE
PRESErNTtD. FRACTURE SURFACE TOPOGRAPHY IS
DESCRI8LDo qUAV4ITATIVE DATA RESUITED IN
TRANSITIONAL CURVE.S FOR'ALL THREE 'TYPES OF SPECIMENS
UTILIZE'). THIS FRACTURE SURFACE T-OPOGNAPHY ALSO
INDICATES THIAT 1INTERGRA'NULAR FRACTURE HAS VARYI1NG
DEGREESOF' OEFOKMtATIONs DU01'LITY-- AN') ENERGY
REQUIRE') FOi% SEPIARATIONs SEVERAL ASPECTS OF
THERMAL -ElBRITTLEMEINT ARE DISCUSSED RELATIVE TO THE
O8SeRVAIIuN:) MAUE IN THIS STUoYt (AUTHOR) IU)
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UNCLASS I (I EU)

ODLc REPORT BIBLIOGRAPHY SEARCH CONTROL No. 1LBMLI

AU-646. -662 18/10 1-1/6 1 8/t
NAVAL REýSEARCH LAd NYASfljNGTON I) C

IRRADIArIuN EFFLCTS ON~ fRElprT'-R b,1R',ULTQRAL,
MA-TERIIALS *

D f,S'CPR. PI pII VE ýNU T E iUARTtHLY PR',L-F:ýS, REPi\., I ,j -,
OCT 661

N OV 66 3uP 5TEELE,Le lti '!,AVOTHORNýEvj', ke
;SERPANC. /--9 ;GRA-YpR- A.

REPT* NO* NRL-MR-1731
PROJ:ý RR-007-OI--q6-5'4O9 , FU2-

UNCLASSIFIED REPOKT

'SUPPLiýME'NTARY NOTr.: !bEt. ALSO AU-6fl9 839'

.OE.SCRLP-TORS: (OS-TEELs *RADIATION DAMAGE),
t*REACTOtR MAJTERIALS, RADIATION DAMiAGE)# ST-AINLESS
ST-LEL, t'J[CKEL ALLOYS, CHROMIUM ALLOYS, MOL'YBDENUM
ALLOYS, VNELOSI Ei18H1TTLEMtE'NT.p STRUCTURAL PARTS,
uUCTILITY, NUCLEAR ,RADIAT1O'l (U)

THE RESEARCH PR'uGRAM OF THE NRL METALLURGY
DIVISION, REACTOR MATERIALS BRANCH, 1I)
DLVUTLO To THE uEfEHMINATION OF THE EFFECTS OF
NUCLEAR RADIVAT ION UPON. THE PfROPERTI-ZS OF STRUCTURAL
MATERIALS. THE UVERALL PROGRAM I1S SPONSORED BY THE
OFFICE UF NAVAL RESEARCH, THE NAVAL SHIP
SYSTEMS COMMAND,, THE U- S. ATOM-lt ENERGY
C0MMfI.'S1ONt AND THE ARMY NUCLEAR POAwEr
PROkaRAM. SINCE RESEARCH FIND-INGS ?vHICH APPLY TO
THE O8JECTIVES UF ONE SPONSORING AGENLY ARE ALSO 9,F
INTEREST TO THE OTHERS# THE OVERHALL PROGRAM PROGRESS
IS ,iEPONTED HERtINs THIS REPORT, COVENING RESEARCH
-FUR THE PERIOD I A~taUST - 31 OCTObER -1966,
INCLUDES THL, FoLLOWING:' (1) A CUMP~ARATIVE
RESPCNSL OF A302-0 AND SEVERAL HIGHER STRENGTH
STEELS AFTER IRtiADIATION AT 200F AND AT 550F,
(2) A COMPARtATIVE EVALUATION OF THE NOTCH
DUCTILITY OF 3-I/2%NI-CR-MO WELU AND bASE PLATE
AFTER IRRADIAT'ION AT 2OU.F AND AT b5UF, (3) THE
NOTCH DUCTILITY CHA,8AcTERISTICS OF IRRADIATED AISI
304L ANO 34I? STAIN~LESS STEELS1 AFTER EXPOSuRE TO I
AND 10 A 10 TO THt 19TH POWER, (LI) THr. RESPONSE
OF A3zO-LFI (MOvIFIELD) !)TEEL TO CYCLIC
IRRADIATIUN AND ANNLALING TREATMENT, AND (5) THE
THRuut3H-THICi(NES5 EM98RITTLEMENT AN~D NEUTRuN FLUX
VARIAtIQNS 1'4 A bIMULATL.O *AL' OF A Rt.ACTOR PRESSURE
VESSEL. (AUTHOR) (Ui

UNCLASSIFIED IZ13MLI



UNCL;ASS IF IED

DDC XEPORT BIBLIUGIAPHY SEARCH CONTROL, ýN,, IZBMLI'

AU-65U /.04 11/6
FRANKFOiRD AR~SENAL PHILADELPHJA ?A PITMAN'-DUNN RESEARCH
LABS

THE-EFFECT OF GRAiN BOUNDARY PENETRATION' ON-THE
DELAYED FAl'"ARE OF CU-2% BE, (U)

~JUN~ 66 LeP RINNOVATOREJAMES V.
C'ORRIEJOHN D. ;'MARKUSHAROLD

PROýJ: DA-lICO14SO1b,32A
MONITUR: FA A6-617

UNCLA5SIFIEI) REPORT
A-AILABILITY: PUBLISHED IN TRANSACTIO14S QUARTERLY
VS9 N4t P665-71 UEC 1966s

DESCRIPTOR~S: (OCOPPEN ALLOYS,
*FAILUREIMECHANICS))# BERYLLIUM ALLOYS, LI~wYID
METALS, GRA114 BOUNUARILS, PENETRATION,
EMBRITTLEMENT (U)

THE DELAYED FAILURE CHARACTERISSTICS OF CUa_2%
BE IN THlE PRESENCE OF A HG-2% NA AMALbAM iiAS
STUOIEDs IT WAS SHOWN THAT GRAIN BOUNUARY
PENETRAIION OCCU.R!) IN DELAYED FAILURE 'AND THAT A
CRITICAL UEPTH OF PENE'TRATION IS NECESSARY FOR
EMB4RIrTLEMENT. IT WAS ALSO SHOWN THAT THE CAITICAL
DEPTIKý OF PENETRATION I-S RELATED INVERSELY TO THE
APPLIPNDSTRL.SSe GR~AIN BOUNDARY PENETkATION,
H00EVO,, o~AS NCT SUJFFICIENT BY ITStLF TO PRODUCL
EMBRITitLEmENT. ALTHOUGH THE CONCEPT THlAT A
CRITICAL DEPTH OF PLNLTRATION IS NECESSARY TO PROoUCE
EMBRIrTLEMENT 13 vALIlu, IT 6AS SHOVN TrHAT THE
GRIfFITh EQUATION OF LRACK PRO)PAGATION~ IS 'NOT
DIRt.CTLY APPLICABLE TQ THE PHENOMLNON OF DELAYED
FAILUKE~l (AUTHOm) (U)
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U NC L A SE I

DOC REPORT 8ILjOGfkApHY SE AR' 0~N1O NO. IZ8MLl

Au-66U 3 4YS 18/10" 18/ 1116
NAVAL Rt.SLARCH LAO3 6ASHINGTON D C

IRRAOIATIONMEFFLCTS ON REACTOR .$TRUCTURAL

MATLR IALSe (U)

DESCRU-r(IVE NUTE: Q4UARTERLY REPT.' NO.t ,' 1 'N'V. 66-31

JAN 67,
FEB 67 qp HAWTHORNEo,J,. Re ;SLRFfANsC.

~Zo i JR.;'eArSON,,.1. '.* ;GRAYRa A.ýi K
%PT.s NO. NRL-MR.1753
PROJ: RR-O07-ol-'q6-S4fO9t,SF,ýO20-O-01-O-ýUB858

UN'CLASSV-FIEL) REPORT

S'UPPLLMLNTARY NOTL. SEE ALSO AD-6'46.662,o

DLSCRIPTORS4$ (OSTEEL9 RACJIAtION DAMA(AE)s
c.RADIATION UAMAGL,, *REACTOR MATERIALS),

LMBRI~tTLLMENTi NtUT-RUNSt -DUCTILITY- T-ENS-4-LE
iFROPERTILS, bTRESSESI )

IUEiqTIFlERS: STAINLESS STEEL A302-8

THE REPURTo COVtRiNk) K'EsEARCH FOR THlE PERIOu I
,NOVEMbER 1966-31 JANUA'RY 1967, INCLQDc.S THE

FOLLOWING: (1) tXER'iMENTAL A3U2--B STEEfL

HEATS INSENSITIVE TO 5SSUF IRR'AOIATIUN', (2)
RAD1AkTIUN EMBRI[TEMENT OF STEELS UNDO. CYCLIC VZRHSUS

CONSTANT TEMPERATURE. EXPOSURE C!,rNDITIUNS, (3)

EFFECT'S OF APPLIED STe'iESS DURING IRRAUIATION ON THlE

NOTCH, DUCT'ILITY OF AX3O2-B STE.LL, (II) TE-N'S IL E
PROPERTY CHANGES THR~OUGH THE WVALL THICKNES'S OF A
SIMULATC.D RLACTonR PRESSURE VESSEL, (5)
~CUMPAi(IbON OF NL.UTRUN FLUX VALUES FOR F'IN$SION VERSUS

THRLSHOLD-TYtr)E mONIfTORS, 'AND (6) EQUIPMEI,ýT' AND

PxOCEDUKES L)EVELUPEL) FOR :ELEVATED TEMPERATURE REMOTE
TENbJUIJ TESrING OF R'AUIOACTIVE SPECIft.NSq

(-AUTHOR) (U)
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'UNCLASSIF I-ED

DDC R~EPORT BIBLIOGRAPHY' SEA'RCH CONrAROL N.ot IZBMLI

AU-651 U66 1116
ARMY MATERIALS XESEARCII AGENCY WATERTOWN MASS

TEMPEREL, MANTENSITE EMd3RItYLEMENT AND FRAC~TURE
A tUU(3HNE5S IN q3'fO STEEL. (U)

DLSCRIPTIVE NOTE: TECHNICAL (EIP"T.,
JAN 67 29P KULAoERIC b. -ANCTIL,

ALBERT At, V
REPT. NO. AMRA-TiR-67-O03
PROJ: DA-lc02'49DIA326

A. ~UNCLASSINiE( REPORT

DESC-RIPTORS: (O.STg.EL# *EMBRITTLEl1EN-T),v
MANTENSII1E, FRACtURE- ý(`ECHANICS),# TOUcGHiESS,
TENSIL.E PROPERTJES (U')
IuENTIFJEtS: ST L'EL q 3430,(U

TEMPERCL' MAliTENSITlE EMBRITTLEMENT (bOU F
EMBtR!T*LEMENT-) *'AS' STVUDI'ED IN 'q34U STEEL BY MEANS
OF CHARPY `IMPACT,t TENSION, AIND FRACTUN.E TOUG2HNESS
TESJTS CARRIL'OD OUT, OVER. A R',iNGE OF TEST TEMPERATURES.
EMBRITTLEMENT IAIAS SHOWN IN THE IMPACT TES`TS BY A
MINJIMUM IN ROOM 'TEMPERATURE IMPACT PROPERTIES FOR
*TEMPERING TLMPE`RAT(J4E5 RANGING FROM 5UO TO 650 F,
THE SAM;t HA`NGE FO6R uiHICH T'HE TRANSITION TEMPERATURE
IS AMAAItYiUM NO EVIDENCE OF EMt3RItTLLMENT OAS
FOUND IN TEN4SION~ OR ýROC'M TEMPERATURE FRACTURE
T'UUQH.NESS TLSTS. EMBR'ITTLEMENT WAS NO[ED, HOWEVER,
ii' FýRACTURE TOUG2HNE!)S TESTS CARRIED OUT AT -50 ANO
iu r0 rv HiCrt NUWICATEý) THAT LOW ftMPEtK4TUREý TEST ING,
WIjLL bE NECELSSAkY FOR PROPER MATERIALS EVALUAT~IONs
TKZ. PLANE STRAIN FRACTURE TOUGHNESS (K SU8
ICI, OF VAHIUOS HEATS ()F 't3qU STEEL HAS BF.N
C'oRtffLAT.EO tWITH THE AWE I"GHT PERCENT SULFUR AND

I PHOSýPflONUS%1N, TtE S~TEEL, A ME'CHANISM FOR TEMPERED
MA&RJETSITE C4MBRITTLEMENT IS PROPOSE'U, CERTAIN
IHO'URITY ELLMENTS, SUCH AS PHOSPHORUS, WHICH ARE MORE
SoLuoiE AN FERRIATE THAN, IN CEMENT'ITE, WILL SEGRLGATr.
I$N THE FERRITE ADJACENT TO THE CEMENTI-TE hHORTLY
AFTER TI'IE CLM~ENTITE PRECiITATION. THIS TRANSIENT
ENRICHIMLNT UF FLRRITE BY IMPURITY ELEMENTS WILL BE
EMBRAI"TTLI'NG sYHEN THE CEmENTITE IS IN A PLATELET OR
FILMY FORM, AND PARTICULAAfLX SO IN THL. REGION OF THE
PRIOR AUFTCNITE GRAIN BOUNDARIES, WHE1E THE IMPURITY
CONTEIIT MA-Y:BE mIGHER THAN AVERAGa. (AUTHOR) 'CU)
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UNCLASSIFIED
)DC REPORT BIBLIUGRAPHY SEARCH CONTROL NOe 4ZBMLi

Au-653 IS5 1-/6 13/8a
FRANKFOhD A"'-vNAL ,PHILADELPHIA PýA

METHOUS FOR MINIMIZING THE EM6RITTLINk2 EFFECT OF
HYDROGEN IN ELECTROPLATED HIGH STRENGTH ALLOY STEEL
I TEMs, (UU

'DESCR'IPTIVE NUTE: FINAL LNGINEERING REPT.,

MAR 63 37P OOUGHER'TY#EDhARD t. t;
PROJ: IEP-'60O-,1U,-2

UNCLAbSIFJ1EL REPORT

SUPPLEMENTARY NOTE: REPT, ON INDUSTRIAL ENGINEERING
PROJ,

DLSCRIPT.ORS: ('EMBF4'ITTLEMENTl *STEEL)i IeALLOYS,.
STEELl),- LLECTROPLATIING, MECHANICAL pROPERTIEs,
MYDR0GEN, SJXUCTURAL PROPERTIES, C-ADMIUM,
"THEORY- CHROMUI•M, TESTS (U)

THE PAPER CuNTAINS METHODS FOR ELIMINATING HYDROGEN
EmBRITT.EMENT OF CAUMIUM AND CHROMrIIqM ELECTROPLATED
ULTRA HIGH STRENGTH ALLOY STEEL ITEMS FOR CARTRIDGE
OR PROPLLLANT ACTUATED DEVICES. SINCE THE
INITIATION UF TIE -PHOJECT, IT HAS BEEN CONCLUDED THAT
THE ONLY' WAY TO COMPLETELY ELIMINATE HYDROGEN
EMBRITTi•EMENT I1 TO AVOID COMPLETELY THE INTRODUCTIUN
OF HYDROGEN INTO THE ITEM BEING PLATEU* METHODS To
MINIMIZE ELMRITTLEM4NT# TO THE POINT THAT IT WILL NOT
INTERFERE WITH THE FUNCTION OF APPLICABLE ITEMS, HAVE
BEEN DETERMINED, (AUTHOR) (U)
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UNCLASS IF VED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. IZBMLI

AU-653 451 13/8 20/11

NAVY 11ARINE ENGINEERING LAB ANNAPOLIS AD

STRMSS-RELILF EMdRRITT'iEMENT OF AX- 140, AND, E4-IIOI8
WELU METALS, (,U)

MAR 67 29P ROSENSTEINiALAN H. ;ASCHLj
Wo H.

REPT. NO. LEL .Ilb/61
'PROJ: 5-FOzO-oi-01
TASK: K 7Z 0

'UNCLA'SS-IFIE[J REPORT

DESCR'iPTOtS; (*WELDSs STRESS RELIEVING)o
(*STRESS RELIEVINGs *METALS), (OEMBRITTLEMENTs

dELDS), THERMAL STRESSESP 'SURFACE PROPERTIES,
IRANSIoTION TLMPERiATUHE, THICKNESS, STRLSSESs
IEMPLRATURE, IMPACT TESTS, TIME,
FRACTUREAICHi.CANICS), TOUGHNESS, ANALYSIS,
TEbbT (U)

AN ATTEMPT 4AS MADE TO ARRIVE AT OPTIMUM STRESS-
RELIEF TREATMENTS (MAXIMUM RELIEF OF RESIDUAL
STRESS hITH MINIMUM INCREASE IN TRANSITION
TEMPERATURE) FOR AX-IqO AND E-I1O1I8 WELD

METALS. STRESS-KELILF OF E-IIO8 RESULTS IN
ACCEPTABLE TGUGMNESS (ALTHOUGH SOFTENING MUST BE
CONSJIDERED), WHEREAS, STRESS-RELIEF OF AX-1I4 CAN
PRODUCE SEVERE EMBRIfTTLEMENT, A SATISFACTORY
THERMAL STRESS-RELIEF TREATMENT CANNOT BE SPECIFIED
FOR WELUMENTS INVOLVING AX-ID., 4ELU METAL
PROPERTIES VARY THROUGH THE THICKNESS OF THE WELD,
CENTER-UF-*LLDMtNT MATERIAL IS NOT AS TOUGH AS
SURFACE MATERIAL IN THE AS-bELDED CONDITION AND
EXHIBIT5 A GR'EATER SUSCEPTIBILITY TO STRESS-RELIEF
EMBRITTLEMENT, iAUTHOR) (U)
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UNCLASS IF lED

UDC REP~ORT 81IBLIUGRAPHY SEARCH CONTROL No. IZBMLI

AU-656 t 7a 18/10 11/6

NAVAL RLSLARCH LAd IVASHINGTON ~D C

IRRADLATI.ON EFFtýCTS ON REACTOR STRUCTURAL

MATERIALS* (U)

DESCRI'PTI'VE NOTE:, QUARTERLY, PROGRESS REPT. I FEB-30

APR 67,

MAY 67 62P HAWTHORNEoJ. Re ;SERPAN9Cs
Z. j iR.;wATSONI,M E, ;GRAYR. A. , R

RLPT. NO. NRL-MR-178LJ
PROj: RR-Ou7-o1-qb-Sqao9 SFO020-O,1-05ý;U-8518

UNCLA:ýSIFIEU REPORT

SuPPLEML.NTARY NOTtý, 5EE ALSO AD-6bO 3'q9o

DESCRIPTORS,: (*REACTOR MATERIALS, *RADIATION

UAMAGE)i (*STEEL,. RAVIATION UAMAGE), NEUTRON

REACTIONSI, MLTAL PLArEzSs DUCTILITY, MAIKAGING
* 5STEELS~, EMBRITTLE.MENT, NOTCH SE.NSITIVITY, IVELDS,

ANNEALINIJ, PRESSuRIE VESSLLS, MILLING MACHINES,

AUTOMATIC, Tc.ST QU-IPMENT9 REMOTE CONTIIOL SYSITEMS,

* ~PO?*ER REACTO8S, PRESSURIZED ?VATER' REACTORS, HEAVY

WAER REACTORS (U)

IUENTIFIERS: ARMY REACTORSAMH-I), ARMY
iREACTORS(SM-1)i CAROLINAS-VIRGINIA TUBE.

REACTOR, STEEL A302-B, STEEL A350-LFI (U)

THE REPORT INqCLUO'S THE FOLLOVVING: (1) A

COMPARIhON UF THE RESPONSE OF SELECTEV STRUCTURAL
STEELL~ TO IRRADIArION AT 55U AND 650F TO HIGH

NEUTRON FLUr.NCES, (2) THE THRMU3H-THICKNESS
CMArkPY-V NOTCH DUCTILITY PERFORMANCL OF A 10-1/2-

IN,-THICK PLATE OF IRRADIATED A302-8 hTEEL,
(3) AN INVEýTIGATIýON OF THE EFFECTS OF OXYGLN AND

NITROGEN CONTENTS ON THE RADIATION EMBRITTLEMENT

SENSIfAVITY OF 7-1/ZNI-CR-MU STEEL AT 25UFt
(H) THE NOTCH DUCTILITY BEHAVIOR OF IRRADIATED
12NI-6CK-3MU MAkAGli4G STEEL WELOMENTS, (5)
TtiE RLSPONSE 0Q1F A350-LF1 (MODIFIED) STEEL To
PUSTIRRADIAIIO"N ANNLALING AT TEMPERATURES IN THL
RANu.E OF 55U TO 590F, (6) THE NOTCH DUCTILITY

BEHAVIOR OF A35u-LFI (MODIFIED) STEEL WITH
CYCLIC 4t3uF IRRAOIATIuN-168 HOUR ANNEALING,
(7) THE PREIRRAUIATION MECHANICAL PROPERTIES OF

THE MH-IA RtACTuR PRE5SURE VESSEL STEEL, (8)
THE NUTCH DUCTILITY OF SEVERAL REACTOR STRUCTURAL

STEELS AFTER~ IRKADIATION IN A HEAVY WATER MODERATED
REACTOR, (9) THE. 11OOIFICATION, IN5TALLATION, ANU

INITIAL OPERATIUN OF A REMOTELY OiPEKATED, TAPE-
CONTROLLEt) 14LLINU MACI1INEf (U)
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UNCLASSIFIED

DOC REPORT BIBLI)OGRAPHY SEARCH CONTROL Noe IZ8MLI

AD-6SZ 379 11/6
MLMASTER uNIV HAMILTO0 (ONTARIO) DEPT OF METALLURGY AND

METALLUNGICAL ENGINtERING

THE EMBRITTLEMENT OF COPPER-17 ATO)J-- Zý ALUMINUM
ALLOY BY LIWUID MERCUhYe (U)

DESCRIPTIVE NvTE: TECHNICAL REPT.,

AUG 67 IlyP IVESM, B. ;HANCOCK1;Pe
C •

RLPTs ::,, TR-9

CONTRACT: NO4Ri-3Y2h(UO)

UNCLAaSIFIEu REPORT

DESCRIPTORS: (OEhBRITTLEMENTo #LIQUIU METALS),
(*COPPER ALLUYSt EMBKITTLEMENT), DEFORMATION,
LRACKS, ,TREbSESj FRACTURE(MECHANICS)i
-4ERCJR:Y,- MA.RDENING, PLA-SiCIVTYi M1I-CRUS-TRUCTURE,
GRAIN •TXUCTURES(MLTALLURGY)i ALUMINUM ALLOYS ('U)

IUEN'TIFIEMS: COPPER ALLOY I7AL (Uý)

THE R(,Lt OF PLASTIC DLFORMATION IN THE INITIATION

AND PROPAGATION OF CRACKS IN CU-1,7Al ALLOY
EMBRITTLED 8Y LIWUID MERCURY HAS BEEN STUDIED, 'IT
IS PRUPUSED THAT EXTENSIVE PLASTIC DEFORMATION AND
WORK HARDENING IiUST OCC.UR AT THE CRACK-TIP DURING
PROPAGATION IN URDER TO RAI[SE THE LOCAL FLOU1 STRESS
TO A CRITICAL LEVEL A-T AHICH THE MAXIMUM NORMAL
STRESS IS EwUAL TO THE COHESIVE STRENGTH* STRONG
INDICATION IS GIVEN THA-T A 'CRITICAL APPLIED STRESS$
CRITERIUN FUR FRACTURE IS NOT APPLICAdLE FOR THIS
MATLRIAL. MICRO-CRACKS ARE FORMED AT AEAKENED
GRAt.N BUUNDARIES AND A PERIOD OF 'STABLE CRACK GCROTH
MADE OVtR A PERIOD OF INCREASING APPLIED STRESS MAY

,BE NECEbSARY BEFORE THE CRACK IS LONG ENOUGH TO
BECOME UNSTABLE, (AUTHOR) (U)
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ODCREORBI1BLIOGRAPHI SEARCH CONTROL No. IL8HLI

AU-657 854t 7/4 11/,6

ST~u OFTHLEFFECT ,OF LIQUID- ENVIRONmENT ON THE
EMBRITTLEMENT OFSOLIoi. U

KDESCRIPTIVE NT F114AL REPT@ -1 JAN b9-31 uEC 66,
oU 7 63P CAjJOFFI. 6,

'CUNTRACf: NONR-2b5('1J)
PRoJ: RR-007-O8-ul

U14CLAbSIFIED REP,00T

DESCRIPTORS: (*EMjRjTTLEtýE~NTq *SOLIDS),
(*LlwulD.3, EMBR'ITTLErIENT)o COPPER ALLOYS,
MERCURY9 LIQUID METALS, M1'CROSTRU'CTURE, GRAIN
!)ILE, ADSORPrION, GRAIN BOUNDARIE5, STRESS-ES,
FRACTURE(MECHANCSSLE COMPOUNDS,
CHLORIDE6, SOLUTIONS, -OUCT1L-1-TY, -MLRCUHY
ALLOYS (U)

THE EFFLCT OF ENVIRONMENT ON THE MECHANICAL
PROPERTIES OFSL~ ~SINVESTIGATED. THE 160
PRINCIPAL SSESTUIDWERE: THE EMBRITTLECMENT
OF COPPLR AND COPPER ALLOYS IN MERCURY AND MERCURY
AMALGAM!:, THE -eMaRITTLEHMENT OF SILVER CHLORIDE IN
AP4JEOUS SOL.UT4)ONS#5 THE PfINCIPA'L FACTORS STUDIED
WNE'RE ALLOY COMPOSITION; MICROSTRUCTUREt INCLUDINGIGRA,10 SIZE* PR-ECIPI-TATION EFFECTS, GRAIN 8,OUNDARY
ORIENTATION RELATIONSHIPS; AND COM1POSITION OF THE
LIQUID LNVIRONMzNT* IN GENERAL IT WAS FOUND THAT
EMBR'ITTLEMENT COULD BE ATTRIBUTED TO ADSORPTION OF
'ACTIVE$ IONS AT SITE$ OF HI1GH STRESS CONCENTRATIONIi IN THE ZOLIOt "11TH THIS ADSORPTION RE5ULTING IN LONER
COHESION BET~i.Ew SOLlu-SOLIU BONDS. HIGH STRESS
CONCENTRATIONS ARr. AS5OCIATED WITH THc. DISLOCATION
INTLRACrIoND -AT HIGH ANGLE GRAIN BQUNUARIES,
PRECIPITATE~l ANO NOTCHES. (AUTHOR) (U)
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UNCLASSIFIED,

DOC REPORT BIBLI0O-GrlAPHY SEA'RCH CýOitR0L No. IZBMLil

AD-658 Ul110/ 18/8 118/11-

NAVAL RLSE.LARCH LAOi tvASi"NG'TON D0 C

TmiRUUGH-'TiiIKNEsS -NOTCH OUC7'ILITY AND TENS'ION
PROPERTIES AS A FUNCTI(ON .OF NLPTRON tAPO'SIRE TO A
SIMULATED PR~ESSURE VESSEL fikLL OF A3O2-B8 S'TLEL, (U)

DESCRIPTIVE NOT9: FINAL REOT.?,, zl
JUN 67 ibP SERPAN9,CHARLES 2 R,

HA*THORNEtJ# RUSSELL
REPT-NO. NRL-6-5/5
PROJ: SF-OZO-01-ub-0853zi .4R-007rUl-46-ý4,

U14CLASSIFIED REPOMT'

DLSCRIPTORS; (05rEEL, *RADIA'TION DAMAGE),
PRESSURE VESSELS, UUCTILITYs, EtIBRTTLEKENTs
NOTCH t)ENSITIVITY, TENSILE-PROPERýTIESl NEUTAON
nEACTjONb, POWER RL ACTORS.I -LI1GHT ýW'ATi-R -REA CT OASI

F ~ THI[CNNEb
IDENTIFIENS: STEe.L A302-8('0

NOTCH DUC7ILITY AND TELNSION-PROPERTY-' MEASUREMENT-S
HAVE BEEN MADE USING SPECIMENS IRRADIA'TED WITHIN IA
LAR~iE 'STEEL TEsr'ASSEMBLY SIMULATING, THE PRESSURJ,-
VESSEL (dALL OF A LIGHT-WAM'ER-MODERATEU PoAhER REACTOR*
THE A3O2-U bTEEL SPLCIMENS. SPACED AT IN"TERVALS,
THROUUGH'THE 6-IN., THICKNESS OF THE ASSEM1BLY, SHOdIEO
THE GREATEST- EMoRITTLE'MENT AND TENSI-LL, PROPERTY'
CHANqGEs FROM IRRADIATION LO'CATIONS NEAREST THE FUEL
CORE, AND CORRE$PONUINGLY SMALLER' CHANGES FARTHE'R
FROM THE CO(E, IIEASURED NEUTRON FLUXES OF ENERGIES
GREATERUTHN CMPAEL) BASED UPON AN ASSUMED FISSION

SPECRU~qCUMPxEUtELL ?41TH CALCULATED SPECTRUM
NEUTRON FLUXES OF EIIERGIES GREATER 7HAN 1 MEV FOR
ALL TEST ASSEMB8LY LOCA-TIONSs THUS PROV'JOING THE BASIS
F*OR FUTURE ESTIMATES' uF PROPERTY CHANGES -THROUGH THEL
THiICKNESS OF HEAVY-'OALLLD REACTOR PREbSURE VESSELS,
(AUTHOR) (U)
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UN ,A 5SI F I D-

UDC NE1FORT SIBLIOGYeAPHY SEARCH CONTROL Not IjBMLI

AU-6583 24U 20/I1l 11/ &
MA,?rIN LU BALTDIMOkE MI) RE5EAR-CH INST FOR ADVANCED

STUL)IES

AUSORPTION-INDULCEV tsR>TTLE F-RACTURE' IN LIwUID METAL
ENVIROrIMENWTSo (U)

DESCRIPTIVE44tUTE: ~ANi~iU-AL PEPT..
MAY 67 ioup YvESTP()ODsALBLRT Re C.

PREEC~ECAROLYN M. ;KAMDARIMA'DHUSUUANi M1
RLPTP NO. RIAS--1,'o-67-'8Co

CUNrRACT: DA-'18-Ut)I-ANlC"1109'('X)

UNCLA7,SJ-F)EL REPORT

DL.SCRIpTOHS: CiEjiaaIT'T-LEMENT, LIWUID MET'ALS);'.,

C*FRACTUNE(Mr.CHA~I-CS), METALS)l 6RITTLENESSt
CHE-MICAL BON65, A,0OSORPfv"UNj SURFACE-AC71IVE

LJTANC"ESs 'FuIN TESS CRACKS, CRACK

ýPRUPAGATI-ON-, -F-A-T-IGU'E,(,ME-CýHNýiANIC, ALLOYh, -CU)

SOLI'D MLTALb CANUtE CWUSED To BEHAVE. IN A BRITTLE

MANi'JER BY EAPOSjRE TO A VARIETY OF PHYSICAL OR

CriEMIC-_AI,. ENVIRONMENTS. PEFRHAPS rHE. mObT ORAMAVIC
EA-AMPLEý- (OF SUCH EýFPECIS,, HOWEVER, REbULT FixOt

EAPOS-v4 'TO,- SURFACE ~ACTlIVE LIWUID METALS0
SPE(,IMENS PDOE-STRES-SEU ABOVE. SOME CROIC,ýL VALUE
FAIL VIRTUALLY'INSTANTLY ON BEIiqG WETrED BY AN

APPkOPR4.IATE LI4QUID METAL,2 AND 16RITTLL.' CkACk
PROP0bATIuN RATL.S OF ORDER 100 CM PER HAVE BEEN

RLCORDEu IN OTHLR.VISE DUCTILE METALS IJNDEN 'SUCH

ENVIRUNMENTAL tUN~i-TION5* SUJCH EFFECTS AR -E

NPRESENTLY CUNSIUERED TO RESULT -FRUM AUSOi4?PTSON-
IjNDUCED ~REDUCT:WUNS IN THE COHESIVE ST.KEt'VGTH OF ~ATOMIr.
13ONUS Al RE(~JONS OF STRESS CONCENTRATI1ON IN THE SOLID
M-EJALs tL.( 3 * AT -THE TIPS OF CRACKS OR IN THE VIC4NIITY

OF PILEi) UP GROuPS UF DISLOCATIONS. THIS PAPER

DESL.RIBES THE Rt~SULTS, OF A NUMBER OF NECENT
INVLsTIt3ATIUNS 4jN T'IlS TYPE OF LItWUID-METAL
EmBIVITTLEmEN},? AND DISCUSSES THE PRERLQUISITES AND,
POSSId3LL ME(HANI$mS FUR ITS OCCURPENCL-s ALSO
DISLUSSLI) AK~E THE EFFELCTS OF SUCH VAR-!-ABLLS AS

C CHEM I .AL COIIPOs I rIO oi F T HE SOLID 1A0 ND i QUID ME TAL
PHA:ýES, TEMPERATURE, 0RLSTRAI.;g,,, RAVE uF LOADING,
LTC#, ON SEVERITY OF LMBRI'TTLEMtENfT , SUCH TOPICS

AS THE POSSIBLE CORRELATION BET*E`EN SL.VLRITY OF,

EMBRItTLEr4EIT ANt) ELECT-tHUEGATIVITY, rHE USE OF

'INERT LAHRIEH' LI(QU.I METALS, POSSIBLE Mc.ýAN$~ OF

INHIBITING LIQUIO-MLTAL EMBRITTLE4IENTs ANIP CRITERIA1: FOR BRIITLE rAILUt(E. tAuTtiUH (u)

UNlCLA 5SSI F IEU Z)it



PNCLA'SSIF]IE(

ýDDC ýEVOR T BUBiLIOGRAPHY SEARCH CONTROL No* IZBMLi

NAVAL RLSE'ARCH LA8 OVASHINGTON D C

I HRAD'i AT T' IQol FFtCrS ON REACTOR STRUCTURAL.
M-ATERIALS, IU)

DEýSCRIPTIVENOTE: QUARTERLY PROGtRESSRLPT. 1 MAY-11
JUL 675

AUG 67 .147 HAWTHORNEJs RUSSELL
SERP'AN90HARLES Z,- 9 JR*;WATSONIIENRY L-9
LOSSI,ERANK J. ;POdtAP0VS,ULDIS;

REPT. Nt). NRL-MR-180d
PRoJ: SF-020-0l-U,5-0858t RR-007-0)-q6-sijqo

UNCLAbSIFIED REPORT

SUPPLEMENTARY N07t;. SEE ALSO AU-656 57be

DESCRIPTORS: (ORC.ACTUR MATERIALS, "RADIATION
UAMA4E)v (*STEEL, N4ALIATION DAMAGE-), PRESSURE
VESSE~LSt METAL I'LAE'S,, NICKEL ALLOYS, CH-ROMIUM
ALLOYS, MOLYODENUM ALLOYS, VANADIUM ALLOYS,
DUCTILITY, TLNSILE PROPERTIES, EMBRITTLEMENT,
AGiNGCMATERIALS)i- NEUTNONSo SENSITIVITY (U)

'THE REPORT INCLUDES THtE FOLLOWING: (1)
THROULH-TIIHICKNESS RADIATION RESI-STANCL OF TiiO A533
6RADE B, CLASS 1 STEEL P.LATE.S AT 550 Fs
(-2) DIRE.CTIUNAL NCJTC"M DUCTILITY PiERFdRMANCE OF
IR~RADIATED) 31/2NI-CR:-MO AND 'SNI-CR-MU-
V STEEL PLATES, (3) RAPIATION SENSITIVITY OF
A353 (i'x NICKEL) STEEL AS INFLUENCED dY
PERCENT RETAINED AUSTENATEP (4I) TENSILE

PROPERTIEtS BEHAVIUR VERtSUS POSTIRRADIATIOW.TEST
TEMPERATURE OF bELECTED STRUCTURAL STEEL'S, (Sj
POTLNT.IAL FOR AQIlNG EMBRITTLEMENT OF PRESSURE VESSEL

PM-A RACUR RESUREVESE~lANU (7)
AUXIIAR'EWIPMET DVELPEDFOR ELEVýATED
TEMPRATRERMUT TENIONTESTING OF RADLOA.CTI'VE
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UNCLASSIFIED

DOC 'REPORT ,IBLIOG8APHY SEARCH CONTROL NO. IZ8ML|

AU-661 '6J 11/6
NAVAL SHIp NESEARCH A'kD DEVELOPMENT CtNTER ANNAPOLIS MD

.ANNAPuLL-S DIV

EMBRITTLEMENT OP TITANILUM IN SEAWATLR, (U).

OCT 67 qdP CAVALLAROoJ. Le
PxOJ:. 5-F020-LI-ul
TASK: I189, U721
MONITOR: NSRUC 2q83

UNCLASSIFIED RE-PORT

DESCRIpTORS1: (*TITANIUM ALLOYS, EMBRITTLEMENT),
(*5TRESS CORROSIONI T.TANIUJM ALLOYS), SEA *ATERo

MICROSTRUCTURE, FRACTURE(MECHANICS)., RUPTURE,
ALUMINUM ALLOYS, NIOdIUM ALLOYS, TANTALUM ALLOYS (U)

IDENTIFIERS:- TITANIUM ALLOY 7AL2NB17A UU)

SEA-JA-TL-R STRE•Sb-- CORROSIFON TESTS ON NOTCHED
CANTI.LEVER-bEA'M SPECIMENS OF ALLOY. TI-7AL-
2CB-ITA (TI-72I) DEmONSTRATED THAT IT HAS A
TRANSI'TION IN BEHAVIOR WITH INCREASINb NOTCH
SHARPNEbSS, SEA-,IATER TESTS ON ALLOY TI-721
INDICATE THAT A THRESHOLD 5TRESS LEVEL EXISTS BELOA
WrilCH -STRES'b CORROSION DOES NOT OCCUR. SEA-tvATER
STRE5: CORR'9SION IS DEPENDENT ON THE PRESENCE OF
EMBNITTLING 'COMNTITUENTS IN THE ALLOY. ALLOY
CHEMIsTrY A1D HLAT TREATMENT ARE THE MOST SIGNIFICANT
FACTORS WHILH CONTROL SENSITIVITY. THE RESULTS OF
TESTS MADL UN A SERIES OF TI-AL BINARY ALLOYS
I;qDICATE THAT A"UtINUM IN SOLID SOLUTION DOES NOT
CAUSE STRESS COHROSION, BUT THAT IT IS CAUSED BY A
FINITE AMOUNT O. A COHERENT TI3AL9 A UECREASE
IN ALUMINUM AND OAYGEN CONTENTS AND THE ADDITION OF
IOMONP1OUS BETA STABILIZERS IMPROVE THE RESISTANCE
OF TI-AL ALLOYS TO 5EA-4ATER STRESS CoRROSION BY
SJPPRLSZING THE FoRMATION OF TI3AL, A STRESS-
SURPTION CRACKItqG MeCHANISM IS SUGGESTED AS A GENERAL
MODEL FUR TME EmBRITTLEMENT OF TITANIUM AND TITANIUM
ALLUYb IN SLAWATEr, (AUTHOR) (U)
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UNCLA-SSIFIEU

DOC REPORT B'IBLIUGHAPHY SEARCH CONTROL NO* I'ZBMLI

AD-641 bOJ §8/,lO 11/6,: 8/
NAVAL RESEARCH LAb *ASHINGTON D C

YrkNKE£ REACTOR PRESSUrE-VESSEL SURVEILLANCE': NOTCH

DUCTILITY PLRFO•i0ANCE OF VESSEL STEEL AND MAXIMUM
SERVICE FLULNCE DETERMINED FROM EXPOSURE DURING CORES

III, Ill ANU IV, (U)

zEP- 67 3dP SERPANoCHAR-LES Zt 9 JR.;

HAWTHORNEoJ. R# ;
REPT. NO* NRL-6616
PhOJ: RR-OO7-Q1-qa-5409, 'SF-OZOOU1-Ob-UBS8

UNCLAbSIFIEO REPORT

DEScRIPTORS: (.STEELt RADIATION DAMAGE)s
(4RAUIA.TLON LAMAOE, *REACTOR MATERIALS')s
EMBJRITTLEMENT, NEUTRUN FLMX- D.UCTIL.I-T-Y,
IEMPE:•AAURE, PREhSUR-; VE5SELSp TRANSITION
T EOPERATURE (U)

IDENTIFIERS-, STEEL A-302-B, YANKEE ATOMIC
POWER REACTOR (U)

CHARPY V-NOFCH •,PECIMENS, REPRESENTATIVE OF ONE
OF THE SEVERAL HEATb OF A302-3 STEEL FORMING THE
YANKEE REACTOR PRESbURE VESSEL AND IRRADIATED A5
PART OF THE YANKEE SURVEILLANCE PROuRAMs *ERE
TESTED. SPELIMEiS 0F THIS PARTICULAR HEAT,,
I;RRADIATED IN 'NLAR-i"ORE (ACCELERATED) AS wELL AS
,IN VE$SELL-WAIL LOCATIJONS, SHOWED MORE EMBRITTLEMENT
THAN DID SPLC'IMLNb O`F A REFERENCE STEtL HEAT OF THE
SAML NOMINAt. A3u2-B COMPOSITION IRRADIAoTEU
SIMULTANEO.UILY IN THE SAME SURVEILLANCE CAPSULES.
THOSE SPECIMENS FROM BOTH THE YANKEE VESSEL HEAT
AND THE NEFLRENLE HEAT IRRADIATED AT THE VESSEL-WALL

t.CATION DEPICTED A HIGHER DAMAGE RAT. THAN THAT FOR
THE ACCLLERATEO LUCATION. THE CAU5E OF THIS

DIFFERENCE IN EmBRITTLEMENT RESPONSE COULD NOT BE
ATTRIBUTEo TO AN EFFECT OF CYCLIC, bSE\VICE

IRRAOIATION TEMPERATURES, BUT COULD-BE TRACED TU A

QUALITATIVE RELATIONSHIP OF THERMAL Tv FAST (>I
MEV) NEUTRON FLUXES@ THIS RATIO WAS IN EXCESS
OF ABUUT 9:1 AT THE VESSEL-WALL LOCATION VERSUS A
RATIO LLSb THAN ABOUT 9:1 FOR THE ACCELERATED
LUCATION, THE CUMPUT/:TION OF A MAXIMUM SERVICE
FLUENCE OF 1.q6AlU To THE 19TH POwrER N/SQ CM (>Oob
HEV) dAb MAdE PUSSIULL BY ESTABLISHMENT OF THE
NEUTRON SPELTRUiI AT THE REACTOR VESSEL RALL USIiNG

COMPUTER CALCULATIONS* THE MAXIMUM FLUENCE DERIVEU

BY THIS TECHNIQuE COMPARED FAVORABLY AITH ANOTHER
VALUE GIVEN BY AN INDEPtNDENTLY-DEVLLUPED CALCULATEVrU)
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UNCLOS IF! EU

oDC REPOR-T .83'LIOGRAPHY SEA:RC-H CUNIROL Nos 1ZBMLI

AU-6$3 U8'4 111/9 9 /J 6/6
N'AVAL Rk.SLAHCH -LAd I1A!HINGTV3N D C

TERMITE R~ESIST'ANCE OF POLYVINYL CHLORIDE P'LASTIC -

T'AO YEARS@ LXPObLJRE IN THE t.ROPICS, (U)

OCT 67 lyp tbULTMANs,#, D. ;:LEONARD,J.
Me ;S9UTHviELLoC# Re

RL.PTo NO. NRL-66tUl
PROJ: Y-FOIS`O6-u3-2UlJ

tJIqCLAbSli'FIEO R~EPOIRT

DESCRIPTONS: '(*POLY.VINYL CHLORIDE, TROPI-CAL
TESTS'), (OELE.CTRic. INSULATION, TROPICAL, TESTS),
PLASTICS,, TRUPICAL DLTERIORATIONg ENVIRONMENTAL

TESTS, PLAISTICIZERS, INSECTICIDES, AUDITIVESs
EM3RI-TTLE.MENT, Pt.ST CONTROL, ISOPTERA ýU

AN INVEbTIGArIQN~ OF TERmITE ATTACK UPON POLYMERIC

MATLRIALS 16 IN PROtsRESSo SO FAR, 'THIRTY-TWO
FORMULATIONb CONTAINING POLYVINYL CHLuRIDE RESIN HAVE
BEEN PRE.PARLD INCORPORATING, VAHIOUSLY FOUR
PLASTIC1LERz.o THIREE 'TOXICANTS AND Tilo DEGREES OF

HARONESho 01" TH. 4(8U SPECI'MLNS EXPOSEu FO~i ABoUT
TOO YEAtKS IN THE PANAmA JUNGLE, 122 SPtCl-MENS'
(-45%) SH~ja tVIDLt4CE OF ATTACK, RANGINt2 FROM LIGmT

TO HEAVY, AL-THOUGH IN GLNERAL THE ATTACK wAS LIGHT,
SLVENTY'-SLVEN OF THE. OAMAGED SPECIMENS CONTAINED NO
TOXICANT* 0Of THL TOXICANTS, LINUANE WAS GENERALILY
MORE. EFFECTIVE THAN EITHER ALL.RlN OH DIELDRIN#
SPEC[MEIIS CUNTAIN!NQ uJOCTYL PHTHALATL PLASTICIZER
HAD THE HIGHEST IN~CIDENCE OF ATfTACK,v ALlHOU'GH, IN THE

A6SENCE OF A TOAICA'NT, SPECIMENS CONTAINING O'THER
PLAbTICIZERbi WEt<E ATTACKE'D NEARLY A5i MUCH* NO
SIGNIFICANT OIFFERENCL IN THE INCIDLNLE OF ATT"ACK
DEVLLUPLD OLT,4EL.I' THosE SPECIMENS CON[AININb LO'V AND
HIGH PERCENfAGE, UF SILICA- AFTER TOO YEARS'
EAPUSURE, SPECIm~LN ý3HRINKAGE OCCURRLD IN ALL SAMPLES
PLAz:TiCIZEO 4ITii 01'UCTYL. ADIPATE, THI'S SHRINKAGE
WAS ACCOMPANIED O3Y AN EMBRITTLEML.NT WHICH PRESUMABLY
AuDc.D TU TE8MITL REzi1STANCEt (AUTHOR) (U)
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'UNCL ASS IFIED

uC REPORT B3IBLIOGRAPHY SEARCH CONTROL No. IZBMLI

L,V-o6q z9d 20/11 11/6 1/4
NATIONVAL ftE-(OHNICAL UNIV ATHENS (GHEELCL) LAB FOR TESTING

MIAT LR I AL S

THE EFFECT UF TuRSIUNAL PLESTRAIN ON THE
EMBRIJTTLEMlEtT OF MILD SjEEL* fU)

OD.SCR4PTIVE NUTE: FINAL TECHNICAL HEPT,# JUL 66--JUN 679
JUN 67 4P THEOCARISvPERICLES S.

CONTRACT: DA-9I-!b9i-LUC-'485

PROJi: UA-2001A5Ql833G

UNCLASSIFIED REPORT

DESCRIPTONS: C'ST.EýLL EMBRITTLEMENT),
(.METALLURuILAL LABORATORIES, GREECE), CRACK
PROPAGATIONt FAI'LURE(MECHANICS),
FRAC-TUREIMEC'HANIc2S)i TORSION, DUCTILE bRITTLE
TRANbITIUN, jTREziSLSt VEFORMATION, RODSt NoTCH

rOUGHNES$ (U)
lu E- T IF I-E-HS PLEbTRAINc MECHANICS) (U)

THE PAPt.H PRESEiYTS THE RES$ULT$ OF A SERIES OF TESTS
ON 140TCHED bPECIME.N5 MAO,E OF LOVWCARBON DIN 37
STEEL# WHICH *ERE TORSIONALLY PRESTRAINED BY
DIFFERENT AMOUNTS AT THEIR PLAIN, OR NOTCHED STATE AND
THE44 TEbTEU IN T'ENSION TO FAILURE. THLSE TESTS
SHOOfED IHE L)ELETERIUU.S INFLUENCE OF PRETWISTING ON*~
THE EXHAUsTION OF DUCTILITY OF THE METAL. [T WAS
SHel~iN TmAT THE mOST EFFECTIVE MODE FOR EXHAUSTING THE
DUCTILITY OF THE METAL WAS ACHIEVED WHEN PRETwISTE0

BARS UtERE SHIARPY NOTCHED AND TWISTED# BEFORE
FRACTURIN(Q IN TNsIUN, GENUINE BRITTLE FRACTURES
OCCORiNIid Ar A IVOMI14AL STRESS LOWER THAN THE -VIRGIN
YIEL... STRENtiTH OF THE MATERIAL WERE CUNSIsTENTLY
PXOL)UCE&J IN THIs MANNER* A SERI'ES OF PLAIN TORSI-ON
6ARb SUOMtITTED TO SEVERE TWISTING, FOLLOWED 6i 'A
GNAUUAL REVERSE TORSIOuN, SHOWED THAT THE FAILURL
STRtSbEb OF THE SVBSEwULNTLY SLICED TLNSION SPECIME.NS
PA55EU) THROUGH LoN'SLCUTIVE RELAT'IVE MAXIMA AND MINIMA

N ~BEFORc. NEACt-IN45 A MAXIMUM FAILURE STHtSS
CORt(EbPvUNDN'G TV AN UNTWVISTING ANGLE LQUAL TO THE
fINITIAL T,vlI)TINut ALL FRACT.URES IN THLSE 5PLCIMLNb,

vYERL tlflH SrRE5b FAILuRLS. (AUTHOR) (U)
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UNCLAS'S I F ELl)

DOC R'EPORT 8IBLIUGr(APHY SE-ARCtH CONTROL No. lZBMLl

AD-664( 640b 18/10
NAVAL RLSEAiRCH LAB-YASHINGTON D C

THE EFFLCTS OF COUPLING NUCLEAR RADIATION .WITH STATIC
AND CYCLIC SERVICE 'STRI--SSES AND OF PERIO'DIC PROOF

TESTING ON PRESSuRE VE'SSEL MATERI'AL BLHAVIOR. (U)

UL)SCR1PTIVE NOTE; PHASE I OF F"INAL Rl-PT.,
AUG, 67 4P HAWTIIORNEJ. Re ;LUSSs3F.

RE.PTo NO. NRL-66ZD
PROJ,: RR-UQU77ol-'i6-54099 SF-02U-Ul-OS-U858

UNCI.AbSIFjIEL REPORT

DESCRIPTORS: (*Rt.ACTUR MATERIALSt *sTEtL)t
,(*PRE.SSURE VLS4FýL~s *RADIATION DAMAGL),
5TRULTURAL PARTS,. NiUCLEAR .RADIAT ION, STRESSES,

TEST METMOUS, AGING(IIATERIALS),

FATImUL(mELHANICS), TRANSITION TLMPERArURE,
ýLM3R-I-TTLL-MENl, DvCTF[-L.IT-Yi NE-U~tRON REACTIONS (U)

IUENT-IFlERS: H'YDRO-TLSTING, STEEL A-30'2o STEEL

-A 35 U (U)

THIE 14'UCLEAR SERvICE PE.RF lRMANcE OF 5,TRUL(TURAL
STEELS AS INFLUtN(EU 8Y STATIC AWN) CYCLIC STRESS
APPLICATIUNZ DURti~G RADIATION EAPUSJR6 WAS.EXAMINED

AND DOCUMENTED AITH EXPERIMENTAL RESULTS. "'HE
SIGNIFILAivC4 ANu MERITS OF INITIAL AWL) SUt3SLEUENT

PROUF TLT OFLANGL STRUCTURAL CUMPONENTS, SUCH AS
'THE HYDRO-TLSTING OF NUCLEAR REACTOR PRESSURE ~Vt.SSELS
,WEHC. ALSO RLVIE,vEV ANt) LVALUATEO* PLRFORMANCE

FOLLOtOINta PRELOAD 114 THE FORM OF VARM PRESTHESS1~t AS
WELL. AS ALuI'G EmdtItTLEMENT WERE AMONtj THOSE FACTORS

C,.JNbLEt(ED~i (AUTHUR) (U)
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UNCLASSIFI'ED

DDL REPORT BIBl1OGKAPHY SEARCH CONTROL NO-9 1Z28L40

AD-665 09J3 f/6
MARTIN CO BALTIMORE MD RESEARCH INST FOR ADVANCED
STUDIES

CRITICAL SPECIES IN STRESS CORROSION PHENOMENA, {U,)

67 23P PUGHiE, No ;'EsTwoOD.A9
R, C.

CONTRACT: DA-31-I2'i-ARO(O)-2S8
PROJ: UA-20OISOI032U
MONITOR: AROU 5024:5

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHLD IN STRESS CORROSION
TESTING, SPECIAL TECHNICAL PUBLICATION, NO. q25
Pz28 1967o

SUPPLEMENTARY NOTE: RESEARCH SUPPORTE& IN :RART BY
ONRo

DLSCRIPTORS: (*STRESS CORROSION,

FRACTURE(MECHANI4S) iv BRASSt STAINLESS STEEL,
MAgNESIUM ALLOYS, ALUMINUM ALLOYS, CRACKS,
cORROSION, CHLORIDES, FAILURE(MECHANICS),
COMPLEX COMPOUNDS, AMMONIUM COMPOUNDS, SILVER
cOMPOUNDS, EMBRITTLEMENT, SOLUTIONS, PHYSICAL
CHEMISTRY (U)

CONSIDERATIUN HAS BEEN GIVEN TO THE IDENTIFICATION
OF THE 'CRITICAL SPECIES IN SEVERAL STRESS CORROSION
SYSTEMS. IT IS 'HOWN THAT IN THE ALPHA-BRASS/
AwUEOUS AMMUNIA sYSTEM, CUPRIC COMPLEX IONS OF THE
TYPE CU(NH3)N(Z+) PLAY A CONTROLLING ROLE
IN THE CRACKliNG PROCESS. COMPLEX IONS ARE ALSO
FOUND 'TO CONS.TIFUTE THE CRITICAL SPECIES IN T-HE
EMBRITTLEMENT OF SILVLR. CHLORIDE IN CERTAIN AQUEOUS
ENVIRONMENTS* IN THE CASE OF MATERIALS SUCH AS

STAINLESS STEELS AND MAGNESIUM AND ALUMINUM ALLUYS,
NHICH UNDERgo STRESS CORROSION CRACKING IN CHLORIDE
ENVIRONMENTS, THE CRITICAL SPECIES MAY BE THE
CHLORIDL ION 'ITSELF OR METAL-CHLORIUE COMPLEXES.
ATT4NTIUN Il GIVEN TO BOTH THE ROLE OF THE CRITICAL
SPECILS IN THE MECHANISMS OF FAILURE AND THE
PRACTICAL SIGNIFICANCE OF THESE FINDINGS TO STRESS
CORROSION TLSTING, IT IS SUGGESTED THAT MORE

ATTENTION TO THt CHEMISTRY OF ENVIRONMENTS %lHICH
CAUSE STRESS CORRUSION CRACKING, WITH PARTICULAR
REGARD TO THE IOE1TIFICATION OF THE CRITICAL SPECIES,
COULD BE OF SIGNIFICANT PRACTICAL VALUE,
(AUIHIR) (U)

UNCLASSIFIED IZBMLI



'UNCLASS IF IED

uDC 'XEPORT BIBLIOGRAPHY SEARCH CONTROL No# IZBMLI

AD`-666 Z9J 1 1 /3 1 1/9
OLIN MATHIEbON CHEMICA.. CORP NEvV HAVEN CONN CHEMICALS
GROUP

DEV~ELOPM1ENT OF FLLXI.BLE EPOXY RESINS AND COATINGSt
(U-)

OL.SC1IPTIVE NfTE: FINAL REPT* I MAR 67-29 ijAR 66s
FEB3 68 3'/P URSSo VENrKAT-AtAMARA~J

PUGLI-Ao!SALVATORr. A#
CO'NTRACT.:: NOUO19-67-C-0295

UNCLAý,SIF lED REPORtT

-OL.SCRIPTOrCS: (oEFOXY PLASTICS, *kPLASTIL COATINGS),
mECHANILCAL PROPERTIES, EMBRITTLE'MENT,
AGING(MATERIALS)l ISOCYANATE PLASTICS',

AIRC,RAFT FINISHES, 4L.AR kESISTANCE (U)
* IDENTIFIENS,: POLYOXYALKYLENE DIArIINE,t

POLYUXYBUi)YLr.NE -UI-AMI-NL-s POL-Y-OX-YPRUPYLLNE
SI AM INL (LjJ

CvA'TI'NG$ %iITH EXCELLENT LOW TEMPERATURE FLEXIBILITY
WERE MAOE By 8LLNU114G 2U PARTS POLYETHER DIEPOXIDE
DER 732 AND' 80 PAt{TS AROMATIC EPOXY RLSIN EPON
luOl ANt) CURING kWj'tH POLYEtIIER UIAMINL POPDA 410U,
ALSO COATIN(35 S ~I T LQO0C FLEXIBILITY AT -4tF, HluH
ADHLS1I14 ANL) ABRAblUN RLSISTANCE WERE PREPARED F~ROM
MO! ')TURL-S'ET POLYTETRAME.THYLENE GLY~COL/TDI
POLYUREfHA'NL.S* HIOaEVEH, THESE COATiNGS NEEDLD LONG
CURING TIMES, EPO,4 828 CURED VtTH POLYETHER
DIAh~INE POPUA '1UQ AND POLYETHER THIAMINE PPE
6'I0JA GA4VE LOATiNGS WITH GOOD GLOSS AN~D HIGH
A'tRASIO"4 REbISTANCE* dUT, THE COATINGS HAD ONLY
MARGINAL LOA, TEmIPERATuRL PROPERTIES# ANTICIPATED
HIGH TEMPERATURt RESISTANT COATING3S WLRE NOT REALIZED
FROM OXYDIPtiENOL EPOXY RESINS@ ALSO, THE RESINS
HAD pUON SOLUtiILITY PROPERTIES# A URETHANL-EPOXY
HYBRIU tLOATING "AS byNT11E1ZEL) 4HICH SHOULD HAVL L0?4
TEMPERATURE FLEAhIILITY OF URETHANE POLYMERS AND THE
FAST LUINqG RATt OF EPOAY RESINS. (AUTHOR) (U)
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UNCLASS,IFIED

L)DC REPORT BIBLIUGRAPHY SEARCH CONTROL NO, IZBMLI'

NAVAL RSEARCH LAU 4IASHINGTON V C

IRRADIATION EFFLCTS ON REACTOR STRUCTURAL
MATERIALS, (U)

DESCRIPTIVE NOTE: WUARTERLY PROGRESS RLPT. I NOV 67-31
JAN 681

FEd 6ý8 sip HAWTHORNEJ. RUSSELL
POTAPOVSoLUIS ;SLRPANiCHARLES Z* I JR;

REPT, NO. NRL-MR-lBeS3
PxOJ: RR-O7-OI-46-S5t09t SF-02U-DI-OS-U858

UNCLASSIFIED RE'PORT

SUPPLEMENTARY NOTE: SEE ALSO AD-663 888-

DbSCRIPTORS: (CREACTOR MATERIALS, ORAOUATIUN

DAMAtE)t (*STEEL, RADIATION DAMAGE), PRESSURE
VESSELS, METAL PLATES, NICKEL ALLOYS, CHROMI-UMý
ALLOYS, MOLY6DENJM ALLOYS, NOTCH TOUGHNESS,
DUCTILITY, A%.ING(MATERIALS), EMBRITTLEMENT,
ANNEALl,NIt. NtUTRON REACTIONS. SENSITIVITY (U)

IOENTIF'IEHS: A30z-B bTt.ELt SM-IA REACTOR (U)

THE RESLARCH PROgRAM OF ,THE NRL METALLURGY
DIVISION-, R•ACTOH MATERIALS BRANCH, I5
DEVOTED TO THE DETERMINATION OF THE ErFECTS OF
NUCLEAR RADIATION UPON THE PROPERTIES OF STRUCTURAL
MATLRIALS. THE OiERALL PROGRAM IS SPONSORED BY THE
OFFICE OF NAVAL RESEARCHi THE NAVAL SHIP
SYSTEMS COMMAND, THE U- S ATOMIC ENERGY
COMMlSSIONs AND THE ARMY NUCLEAR POYEN
PROuRAM- SINCE RESEARCH FINDINGS oHICH APPLY TO
THE OUJLCTIVES OF 01E SPONSORING AGENCY ARE ALSO OF
INTLREST TO THE OTHERbs THE OVERALL PXOGRAM PROGRESS
IS REPORTED HERtINs THIS REPORT, COVEKING RESEARCH
FOR T;iE PERIOD I NOVEMBER 1967 - 31 JANUARY 1968,
INCLUDES THt FOLLOWING: (1) AN EVALUATION OF
COPPER*, VANADIUMt AND NITROGEN CONTENT AS VARIABLES
IN RADIATION EMdRITTLEMENT SENSITIVITY OF A302-B
STEEL, (2 THE THERMAL AGING RESPONSE OF A3 02-
B PLATES FROM A LABORATORY SPLIT HEAT MODIFIED OITH
SULFUR ANO PHOSPHORUS ADDITIONS, (3) AN

EVALUATION UF THE EFFECT OF ALUMINUM AND NITROGLN
ADDITIONS 0ON RAuIATION EMBRITT'.EMENT SENSITIVITY OF
NI-CR-MU STEEL, (4) THE NOTCH DUCTILITY
CmARACTERISTICS OF LXPERIMENTAL CR-NI-MO
PRELIPITATIUN HARUE14ING STAINLESS sTuctL AFTER <
25OF IRfAUIATIO(is AND (5i AN ASSESSMENT OF
EMBRITTLEMENT RtLIEF ACCOMPLISHED THROUGH IN-PLACE
ANNEALING THE SM-IA REACTOR PRESSURE VESSEL. (U)
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UNCLASS IFI ED

QOC NEPORT 61IBLIOGkAPHY SEARCH CONTROL No, 148~MLI
AV-66d 17-e 20u/I'll
'MARTIN :MAI ' ITTA CORP BALTIMORE MiD RESLAkCH INST FOR-ADV~ANCEU STUDIE5

ADSORPTlON---)ENSITCIVE MECHANICAL BEHAVIO0R. (U)
DESCRIPTIVE NUTE: TEC'HNI:-AL REPT.t

MAR bt ' 3bP %VESTivO0DIALBLR'F Re C,PREE.CL,LAROLYN Mi. ;GOLDHEIMsDAVID ,L.RLPT.s NO. RIAS-TH.68..
6 CCONTRAd*T: rNONR-41 62z'00 )

PiROJ; IUR-036-055

tJNC-LAbSIFIEV REPORT

OE.SCRLpTORS: (,*E,46-IfTJLEMENT, iADSORPTION),
(*LIwtjID tiETALSo' MECHANICAL PROPERTIL'S,,taCRYSTALS, MECHANICAL PROPERTIES), SILVERLOMPUUNDb, CMLORIDES, CHE.MIS-ORPT.ION,. C-RACKS-t-COMPL.EW LOMPOUNDS, DISLOCATIONS,
CARRIERS(SLMIICONuUcUCRS), 

MAGNESIUMI OXIDES,LITHIUM FLUORIDES, CALCIUM FLUURIDES, HARDNESS (U)IDEINTIFIERS: REBINOtH EFFECTS 
(U)

IT HAS dELN SUGGESTED THAT CERTAIN TYPES OFC ADSORPTION-bENSITIVE 
MECHANICAL BEHAVIOR MAY BEUNDERSTOOD, IN A GENERAL WAY, BY'CONSIDERING THE.TYPtt CUNCEIVTRATIQNs MOBILITY AND ADSURPTlON..INDUCEDRLDISTRIBUTION OF THE CHARGE. CARRIENS. IN THE SOLID.SUME. RECENT EXPLRIMENTAL OBSERVATIONS ON THEEMBRIT'TLEM3EhT OF AGCLs AND RESINDER EFFECTS(ADbONPTIUN-INDUCED RLDUCTIUN5 IN MICHOIIARDNESS)IN IONIL CRYSTALS ARE DLSQRIBLD AND DISCUSSLD INTERMIS OF THIS HYPOTHESIS. (AUTHOR) 

(U)
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1 • UNCLASSIFIELU

OOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. ILBML!

Au-671 U9'$ I8/d 11/6
NAVAL RESEARCH LAB .vAShINGTON D C

IRRADIATION EFFLCTS ON REACTOR STRUCTURAL
MATERIALS. (U)

DESCRIPTIVE NUTE: WUARTERLY PROGRESS REPT, I FEB-30)
APR 681

HAY 68 "qlp STEELE ,L. E# ;HAWTHORNE t
J, R#, ;bERPAN,C. Z. , JR. ;POTAPOVSULDIS -

REPT. NO. NRL-MR-|d72
PROJ: RRUO,7-UI-6-b'4U9

UNCLAbSIFIEU REPORT

DESCRIPTORS,; (*NUCLEAR REACTORS, *STRUCTURAL
PARTb), (ORAOIATI.Oq LAMAGE, *PRESSURE vESSELS),
STEEL, ChEMIICAL PROPERTIES, NEUTRONS-,,
E$UBRITTLEMENI, AcS()RPTION, DEPOSITb, MLCHANICAL
PROPERTIES,, NICKtL ALL-OYS, CHROMIUM ALLOYS,, *ELDS,
MOLYUDENUM ALLOYS, NOTCH SENSITI!VITY,, LUCTILITYi
IRON ALLUYS (U)

IDENTIFIERS; SVELL A30eB, STEEL AS.33t,
STEEL A3nU (U)

THE RESLARCH PROGRAM OF THE NRL METALLURGY
DIVISION, RMACTuR MATERIALS BRANCH, Ib
DEVOTED TO THE uETERMINATION OF THE EFFECTS OF
NUCLEAR RADIATIoN UPON4 THE PROPERTIES OF STRUCTURAL
MATERIALS. THE OVERALL PROGRAM IS SPONSORED BY THE
OFFIC. OF NAVAL RESEARCH, THE U.S. ATUM!C

ENERGY LOMMISSIUN, ANU THE ARMY NUCLEAR
PO*ER PROGRAM. bIrjCt RESEARCH FINDINGb WHICH
APPLY TO THL OBJECTIVES OF ONE SPONSORING AGENCY ARE
ALSO OF INTEREST TO THE OTHERS, THE OVE'RALL PROGRAM
PROtRESS IS REPURTED HEREIN. THIS REPORT, COVERING
RESEARCH FOR THt PERIOD I FEBRUARY-30 APRIL 1968,
INCLULES THt FOLLOWINb: (I) CONTROLLING THE
RADIATIUN EMBRITTLEMENT SENSITIVITY OF NI-CR-MO
WELO OEPOS[TS BY VARYING THEIR CHEMICAL COMPOSITION,
(2) INFLUENCE Of PRIOR TEMPER EMBRITTLEMENT ON
THE IRRADIATION-RESPONSE OF NI-CR-MO STEEL,
(3) RELATIVE S5uF IRRADIATION RESPONSt OF BASE
PLATE, ,bELD METAL, AND 4ELD HEAT AFFECTED ZONE OF A
7-1/2-IN*-THICK A53J-6 CLASS I PRODUCTION
WELOMENT, (4) OUOP 6EIGtiT NOT VERSUS CHARPY-
V E14ERGY ABbORPTIUN LEVEL IN 6-3/8-1N. TYPE
A53J-6 LLASS I ANU 1! STEEL PLATE, ANU
(S) MECHANICAL PROPERTIES EVALUATION OF PM-ZA
REALTOR PkEbSURL VEbSEL STEEL& (AUTHOr) (U)
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UNCLASS IF IEýD

uDC REPORT BIBL1OGNAPHY SEARCH CUNTROL Not IZBMLI

AD-67d4 807 18/8 18/9 1/
* NAVAL 'RLSLARCH LAU IVASHINGTON D C

NOTCH UUCTILITY' PROIFERTIES OF SM-IA Rt.ACTOR PRESSURE,
* VES5EL FOLLUA'ING THE IN-PLACE ANNEALING-

*OPERATIUN. (U)

DESC'RIPTIvE N'JTE: FI1NAL REPTo~i
11AY 68 31P POTAPOVSiULDIS ;HAvwTHORNEj@

RUSSELL ;SENPANiCHARLES Z, p ,

RtPT9 NO. Nfit-6721

PKoj: USA-ERu-3-67, USA-ERG-19-66
TA S K MOI-1'i

UN'CLAt)SIF1ED REPO"RT

DE.,SCR1PTOt1S: I*PtESSURL VESSELS, tRAOIATION

DAMAGE), IMPACT TESTS, DUCTILE BRITTLE TRANSITION,
.iUCLEAR INOUt)TRIAL APPLiC.ATIONS, NON-DLSTRUCTIVE
TESTlNti, Ai\yNEALIAqGo MAPS, _EMBR+T-TLEmE-N-Ti STEEL,
-NOTCH1 lOUGiiNtSS (U)
IUENTIFIErC.S; GRAPHS(CHARTS)s SM-IA RLACT~OR
vESSEL, (U)

THIE EMBRITTLEME14T CUNDITION OF THE ARMY SM-IA

REAC'TOR PRE!bSURt. VESSEL, AS MODIFItO dY THE RECENTLY

COMPLETt.U (N-PLACL ANNEAL, *AS ASSESSED AND AN
Ai'IALYSII) oA5 MAUE OF THL REEMBRITTLEMLNT BEHAVIOR OF
THE VES!)Et ý)TEEL iwITH SUBSEWUENT RADIATION SERVICE,

EXPLRIMLNTA" RE5ULT5 FROM THE REACTOR SURVEILLAN,:E
PROQjRAM ULEVELUPLD THRUUbH ONE CUMPLETL. IRRADIATION
AND Ai4Nt.ALIs4G CYCLE ARE PRESENTED, TO~jETHER *1T1I A
SUMMARY OF LXPERI 1 ENTAL INFORMATION ON THE ANNEALING
RESF014SL OF THE VESSEL STEEL (A35U-LFlt MOD*)
FROM ACCELENATEv IRRAUIATION PROGRAMS* THESE DATA
INDICATt. A U DE%3 F MAXIMUM PRESSURE VESSEL vVALL
CHARPY-V .30 FT-Lb TtANIv~TION TEMPERATURE AFTER
THE IN-eLACL ANi'4EAL VERSUS A -80-OEG F PRESERVICE
TRANSITION TEMPc.RATURL (BASED ON THE ilOTCH-
DUCTILITY PROPEiTIE!) UF A UUPLICATE RING FORGING)b
THIE MAXIMUM CHARPY-!V .30 FT-LB TRANSITION
TEMe'ERATURE OF THE PRESSURE VESbEL BEFORE THE

AfqNt.ALING OPERATION WAS ESTIMATED AT 190 DEGz Fs
A PilOjECTION OF PuSTANNEAL PRESSURE VLSSEL LIFETIME
IN TERMb OF NEUI'RON FLUtNCE >0*5 MEV *AS DERIVED
FROMl SPECTRA CAL.CULATIONS AND THE EXPERIMeNTALLY
PICEUILTEI) RtiRRADIATIuN RESPONSE OF THE PRESSURE
VESaEL zTLELv THE MAXIMUM PERMISSIBLE VESSEL WALL
FLUENCE lb LSTIMATED AT .s5AlU TO THE 19TH POWER ti,/SQ
CM > Uo tiEv, TrIS 1$ COMPARABLE 10 IZS#7

MLGA,,ATT YEAR., uF RLALTOR OPERATION, (u)
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U NCLASS IF I ER

DOC REPOHT BIBLIOGRAPHY SEARCH CON'FROL Not IZ8MLI

AD-671 851 1/
CoMbU5T ION, LN6114iLERIMb INC WINDSOR COigN KREIS1NGER
DL.VLLOPtiEi4T LAB

A RESEANCH STUDY UN INTERNAL CORROSIOIN PF HIGH-
PHE-,SUR'. BOILERS*.U

DE.SCRIPTIvE NOTE: FINAL REPT.,
MAY 68d 5uP (,OLDSTEIlNsP. ;bUR 1ONI,C L,

UNCLASSIFItO REPORT

SUPPLEMENTARY NOTt,; PRLSENTED AT ASML - CEE CORROSION
SEMINARP HARTFORID, CUNNo, ZI2-1-22 'MAY 19689

PLSCOIPTOtNS: C.BUILlE'qS *CORROSIONt HIGH-
PRESSURi RESLARCri, ,aATER9 IMPURITIES, TEST
FACILITIES, TEST METHIODS, PHOTOMICRO(GRAPHYs PH,
NUCLEATE BOILING, CORRUSION INHIBITIUN, CHEMICAL
ANALY'S IS# uEPOS Ii'S,j ýCCNDUCT1NIjtj-Y
FAILURE(MEC"HANICb), LMt3RIT'TLEMENT, OXIDATION.
HEAT TRANSFER (U)
lUENTIFIEkS: *HIGH-PRESSURE BOILERS,
bRAPHS(CIIARTb), FLOYA REGIMES, ODUCTILýE

THE GOAL OF THIS STUDY AAS TO DETERMINE THE CAUSE
AND PRACTICAL PREVENTIVE SOLUTION FOR THE TYPE OF
INTERNiAL CORR0OSION COMMONLY E~XPERIENCLD INBOALEtRS
OPENArING A-T PRL.SSURES B3E'T',,-EN 800( ANU 2600 P51G. (U)
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-UNCLASSIFIEU

OO. rNEFORT BIB8LIOGRAPHY 5EARCH CONIROL Nu. 12BMLl

*AU,;-67,e 69U ti4/13 13 q2U13/
NAVAL RC.bLA1NCI LA-4 V~AbHINGT'UN D C

NOTCH 0.JCTILITY AND TLN5ILE PROPERTY LVALUATION OF
TýHE Pfi-dA RL.ACTLJR PREbSURE VESSELi (U)

DLSCRIPTIVE NOTE,: INTERIM REPT.,

JUN 6B- 2jIF SERPANCHANLE.S Zeo , R
ROPT. NU. NRL.-6739
PROJ: RR-007-OL,-'t6-6'4O9

UNCLAbSIFIE0 REPORT

PESCRIPTOrNS: (*,NtCLEAR RLACTORS, PRE$SURE
VESSLLb)t (#PRESSURE VE!'bLSs MECHAN-ICAL"
pRUPE'RTILS), NOTLHr S'ENSIT1VITY, REACT0rC OPLRATION,
TENSILE PRUPLRTI.Sl -4tuTNONS-a DOSJIMETEthS,v LIGHT
,6TE REACTORS, iýAUIA11TION DAMA46E9 LMt3RITTLE.MLNTs
THICK(NESS* 8 dTTLEN 'ESS-, NON UEST'RULTIVL TESTING*
IRANbITIUN TtMPERATURE-1 STEEL'S

-DEF-E-%T-h( 1AT~E-RI-ALb), FRACI URE (MECHANICS),
PRESSUNIZATfUN (u)

IUENqT1FIEr(S1: *FRACTUJRE TOUGHNESS (U)

FULLO0,ING TIE PrNL$S0R'IZATIPN-TO-F'AILURE TESTING OF
T'HE PM-ZA Rr.ACTuN PKE.-SRLJR VESSEL,, SEVERAL
SECTIUNb OF SrEc.L VVLRE. 1'EOVE[) FROM THE VESSEL OALL
,111 r, N<Ek~lN ADJACLNr TO THE A~IFCA EET

CiiArPY v-svOTCH ANtJ TENSION TEST SPECImENS
MACrItJo'EtJ F R'Jr ONE OF rHESE SECTIONS HAVE bEtN,
EVALUATLO.. THE IRKAUIATtD-CONDITIUN 3U FT-Lti
THANS.ITION IEMPc.HAT'JRLS FOR THE l/'i-THICKNESS
(.NEAkLSl TO THE CVRt.) AND 3/4i.!rHICKNEhS LOCATIIONS
,IN THL VE55r-L qiALL VVENE +IlbF AND +55Fo
,ROFECTIVEL'I\, FUR MEASURED F;,ISSION"$PLCTRUM FLULNCES
OF I.4 A1LU 4'-0J A 11) TO THE 18TH POWER N/Sw Cm
( (RLArTEX THRIN- I .11EV ). THE 1/4-TH ICKNE.bS

AT Th 11P OF ThiE ArT1FrCIAL DEFECT, iHE O.#Z
YI.ELD srRLNuTH FURTHE I/q-THICKNESS LOCATI~oN W~AS 971

620PERT E ATD -2F L'JEIJRL iOT EMEATURE) ARSND~ THOS

2130 Pb! AT +74F (TEMPERATURE AT TIMLE OF ACIU-
SHlAPLNIIju TRAti 0N F ARTIFICIAL t)EFECT).
SIGiflFI,'.ANT UNIForiM ELONGATION, REDUCTION OF AREA,
A1ND ELONs301ON PE IN, wERE RETAINEL) BY THE STEELs.
AN mS.)EbSmENT OP THt. bTRESSo TEMPERATURE, AND FLA6.
SIZE LorwITI'oNs FOR THE PM-.eA FAILURE, AS I NDEXED
BY rHL IRRAJIATI.,LJ-CUN)I T ION M,.CiANICAL PROPERTIES,
I "i) 1CATES THAT TmL~ eI-A LLRE 1S IN AG-tEC.MENT ,.ITH THE
GLNL'iALIZL0 FKA-,Tuj*iL ANALYS15 DIALiRAM* (AUTHOR) IU)
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UNCLASSIFIED

,DDC iýEiPORT t3IBL3,OG)CAPHY SEARCH CONTROL No. IZ8MIl

AD-67J 65U 1,1/6 ~20/111 13/d
FORLhGhý TLCfINOLUGY i)IV WR(IGHT--PATT~ERSUN AFB OHIO

THE STRAIN AGING OF OXYGEN IN MOLYBDENUM, '(U)

SEP 67 1/P MAtYING-L,IENG ;SUN6,TSU-
Y3,;

REPro' NO. FTU-HT-67-206

UNC-LA5SIFIED REPONT

SuPPLc.t1ENTAkY NOT%: ED'IfLD TRANS. ,UF CrlI,N !)HU HSUEli
PAO tCrIli4ESE PEOePLEfS REPUBLIC) V8 N,4 P332-338
1965#

DLSCRIPTOIRS: (0STRlAIN HARDENING, MOLYBDENUM),
CeMOLY3DtLNuMo *STRAIN HARDENING), OXYGEN,
EMBR,ITTLt.MENTI AGE HARDENING, DISLOCAT-IONSI
CRYSrALLUGRAPHY, CRY.-TAL LATTICE 6EFECTS, CHINA IU)
IDENTIFIERS;. TRAt4SLATIOUNS +U-)-

THE REPORT DISCUSSES ýINVESTIGATIONS WHICH HAVE B3EEN
CARRIED OUT T`O S)TUDY THL PROCESS OF STRA'IN AGEING
CAUSiED BY OAYGE,,i IN MOLYBDENUM BY MEASURING THE
VARIATION OF THc. HEIGHT OF THE INTERNAL FRICT#:ON PEAK
WITH AGLING TI,MtL. I'T WVAS FOUND THAT .THE PEAK
HEIUHT DECRLASE6 4RADUALLY AND EVENTt' OISAPPEARS
WITHi AGL.ING-TIML& tOTH IN (QUENCH-AGED-A-'o, IN 'STRAIN..
AGEt) SPLCIML-.NS.s SYSTEM'ATIC STUDIES HAVE BEEN MADE
ON THE KINETICS OF ýjTRAIN AGEINt3 AND ON THE EFFECT OF
DEFORMATION ON THE' PE'AK HEIGHT. ACCORUING TO
EXPERIMENTAL RESULTS,, IT !S BELIEVED THAT THE
DECilEASL OF THE PEAK HEIGHT IS ASSOCIATED WITH THE
SEGRE.QATloN OF OX-yGEN ATOMS TO DIS)LOCATIONS5 DURING
AGEIN(3* ON~ THE 6ASIS OF TmE ASSUMPTION, THE
DISLOCATION DENbI-TY AND THE ATMOSPHERL CONCENTRATION
WERE ESTIMATED, (AUTHOR) (U)

45

UN~CLASSIFIED IZBMLI



UNCLASSIFIEU

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOt ILBMLI

AD-~63q ,2 j .11/6 1.3/8
FRANKFOND ANSENAL PHILADELPHIA PA

EFFECT OF COLD 6ORK UPON THE EMdRITTLLMENT OF 70:30

ALPHA-BSNASS IN ZZ NA AMALGAM, (U)

11AR 68 I2P RINNOVATURE,J# V. ;CORRIE,
J*. v. ;MEAKINtiJo 0.

REPT, NO, FA-A68-'4
SPROJ: ,OA-ITOA 45O1 33A

UNCLASS•1FIEO REPORT
-AVAILABIL'ITY: PUB, IN TRANSACTIONS QUARTERLY,
V61 N2 P321-329ý JUN 6d.

SUPPLEMENTARY NOTr.-i REVISION OF REPORT DATED 1I SEP
67.

UDSCRIPTONS: (BRASS, *EMBRITTLEMENT), (*COLO
nOKKIN39 EMBRITTLEMENTI, LIQUID METALS, MERCURY

ALLOYS, 5OD.IUM ALLU-Y)-S CuP-PER ALLO.YS, LINC ALLOYS,
FRACTOmRAPHY, ELECTRON MICROSCOPY '(U)

THE SuSLEPTIBILITY FO EMBRITTLEMENT OF ,COLD ROLLED
7U:jo ALPHA BRA!S IN THE PRESENCE OF A HG-2%
NA AMALmAM HAS dEEN STUDIED. IT IS SHOWN THAT
FOR SMALL AMOUNTS OF COLD WORK, THE ALLOY IS SEVERELY

EMBRITTLED, AND THAT FAILURE OCCURS INTERGRANULARLY,
AS THE AMOUNT OF COLD -WORKING INCREASES,
SUSCEPTIBILITY TO EMBRITTLEMENT DECREASES AND /HE
MODE ,OF FAILURE BECOMES TRANSGRANULAR, FOR

EXThEMELY LARGE AMOUNTS OF COLD WORK, ESSENTIALLY NO
EMBRITTLEMENT ID OBSERVED. IT IS ,CONSIDERED THAT
fTE ELIMINATION OF ,RAIN BOUNDAR'IES, RESULTING FROM
INCXEASING LOLD voRK, IS THE DOMINANT FACTOR

RESPONSIBLE FOR THE OdSLRVEU CHANGES IN

SUSCEPTIBILITY ANO FRACTURE MODE. (AUTHOR)
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UNCLAS'SIFIEU

UDC HEPORT 8IBLIOGRAPHY SEARCH CONTROL NO, IZBMLI

AAD-67t 8S5 11/6 20/11

BkO'-t4 UNIV PROVIDENCE R I DIV OF ENGINEERING

PLAbTIC DEFORMATION 11 dRITr.LE AND VULTILE FRACrURE,
(U)

JUL 68 56P DRUCKERpDo Co :RICEPJ*
Re;

CONTRACT: SD-86
MONITUR: ARPA Eb7

UNCLASSIFIEO REPORT

SUPPLEMENTARY NOTE: ?PRESENTED AT NATIONAL CONFERENCE
ON' FRACTURE MlECHANICS, LE-HIGH UNIV., BETHLEHEM,
PA., JUN ,67.

DESCRIPTORS: (OFRACTOGRAPHYs DEFORMATION),

FRACTOGRAPHY, STEL, ALUMINUM ALLOYS, CRACK
PROPAGATION, STRAIN1-HECHANI-CS[, 5-TRUCTURAL

SHELLS ?-LAST,,IC0Y, YIELD oPOINTs IRREVERSIBLE
pROCESSES, EMBRITTLEMEN;| TENSILE PRUPtRTIES,

LOADINb(MECHANIC$)p ELASTICITY, STRESSLS,
mATHEMATICAL ANALYSI'S, DUCTILE BRITTLE TRANSITION,
SYMPOSIA !U.)

AN WFFORT IS- M)9E TO COVER THE FULl, ELASTI'C-PLASTIC

RANuE FROM FRAC-TUHES WHICH INITIAl' AND PROPAGATE AT
NOMINAL OH 1NET STRESS IN THE ELASTIC RANGE TO THE
FRACTURtS AT FULLY PLASTIC OR LIMIT LOAD CONDITIONS*
SIMILARITIES ANu WIFFERLNCES OF BEHAVIOR BETWEEN
STEELS wHIHCH ARt HIGHLY RATE-SENSITIVL AND ALUMINUM
ALLOYS OR OTHER RATHER INSENSITTIVE MATERIALS ARE

EXAMINEDo A DEMONSTRATION 15 GINEN OF THE
LIKLLIHOQU OF CUNFUSING LIMIT LOAD FRACTURES WITH LOV

STRESS FRACTURES# (AUTHOR) (U)
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UNJCLASS5IFIlED

DOC IIEPORT 81BLIOGrqA0HY SEARCH CONTROL No. IZ8MIIL

AD-676 IS7 11/6 20/11
ILLINOIS I'NS)T OF TECH CH1ICAGO DEPT OF METALLURGICAL
ENGINEE I Ný.

TrIE EFFELCT OF LL.AL UN MICRO-CRACK INITIATION ,ANU,
t PR~OPAGATION IN ALLO-Y sTEELS., PAiT A; EMBRI'TTLEMENT

OF LEADLD, STEEL:, AT INTLRMEDIATE TEmPERATrURLS, (U)

DESCRIPTIVE NUTE; FINAL TECHNItAt. IEPT. ON PHASE Is
JUL 6d 19&ip MOSTOVjSXELUON ;BREYERe

NORMAN N9,
iREPTo NO*. TR-10022-F
CONTRACT: L)-013AM-80T

UN'CLAbSIF1EO R~EPORT

SUPPLE~tLNTARY' NO:,:c.,; btE ALSO P'AR'T Bo AU-676 1589

DLSCRIOTOeRS: (O'STEEL, E~tsRITTLElIENT), (*LEAD,
CRACK~ PRUPAGATIOiq~l FAILURE(MECHANICS)l
FRACT-O(RAPHys, CRACK~S# FAT IGUL (MECHAN ICb )',
IMPACT TmSTSo TE14SILE PROPERTIES, l1IGH-TEMPERATURE
RE~iEARCHs DUCPILITY 

(U
IDENTIFIER~S: STEtL 'I1'I CU)

A DLTAIILEu INVE:ýTIGATION WAS MADE OF THE INFLUENCE
OF U*3Ot LEAD 0s.I THL R~OUM AND ELEVATEO TEMPERATURE
MECHANICAL P'ROPýRTIES OF A q145 STEEL. LEADED AND
NON-LEAOEU VERSIpONS OF THIS IDENTICAL S-TEEL *ERE
QUENCHEL, ANO TEMPERED TO ROOM TEMPERATURE STRENGTH
LLEVLS KANGING FROJM 120 TO 2'IU 1(5. THE PROPWRIES
MEASUrdEL INCLUDLO BOTH COMPLETE TENSILE DATA A1ND
IMPACT ENERuIES FuR ALL STRENGTH LEVELS.
MACROFRACTOIbRAP1,S DETAILING DIFFERENCLS IN FRACTURE
MOIRPHOLUGY AT SPECIFIC TEST TEMPERATURES *vERE ALSOINCLUJEuo (AUTHOR) 

(I

4s
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'U NCL AS S IF IED

VDC REPORT BIBLIOGRAPHY SEARCH CONTROL No. ILBMLl

47AD-676 3I!ý 18/101
NAVý'AL -Rt.SEARCH LAd 4iA')H1NGTON 0 C

IjRRAO.IAUION EFFt.CTS ON REACTOR sTRUCTURAL
MATER IAL5s * IUl

PLSCRIPTIVE NOTE: WUARTERLY PROGRESS REPT,, I iAY-3l
JUL 6?'

AU~f 68 37P S'TEELEt,Lo L, ;HAdTHORNEIJI
Re ;SERPAi~,Co Zo , JR.;PQTAPOVSoULDIS
GRAYpt(. A. i JR;

Rý,PT, Ni.) NRL-MR-1908
PxOj; fiRUQ7-ul;-'46-s'qu§

UNCLAaSIF1Lu REPORT

O'LSCRIPTORS': )(ORCACTUR MATERIALS, HAUIATION
QAMAuF)t P'RE!)SURt VESSELS# THERMAL srAdILITY,

1iARAuI'NG STELLS, NOTCH SENSITIVITY, EMdRITTLEMEN:T~~,
STEEL, RLSPONSE, Ok,,CTI'LI*TY, HEAT TREATMENT,
NUCLLAtX RAOIATIOtil SENSITIVITY (U)

IVEI4TIFIEkS: STELL A-543, STEEL A-5371 STEEL
5C 310 '12N't, STL-EL A-;302 (U)

THE RES&tARC'1 PROGRAM OF THE NRL METALLURGY
DIVISION, RýACTuR MATERIALS BRANCH, lb
DEVO)TED To THE DETERMINATION OF THE EFFECTS OF
NUCLEAR RADIATION UPON' THE PROPERTIES OF STRUCTURAL
MATt.RIALS9 THE UvtLRALL PROGRAM IS. SPONSOR'ýD BY THF
OFFICL OF NAVAL RLSEANCH, THE U. So
ATOMIC eNERuY CuMmISSION, AND THE ARMY
NUCLEAR POWER PKU(:RAMo SINCE RESEARCH
FINultv6b PL HICH APPL 10 THE OBJýECTIVES` OF OiqE
SPONSORING AGENLY ARE ALSO OF INTERLS[ To THE OTHER~s
THE OVERALL PROiRAM PROc2RESS IS REPORTED HEREIN*
THIS HE PORTt CýOVERING RESEARCH FOR THE PERIOD I
MA-Y-3I1 JULY 1968t IN~CLUDES THE FOLLO*ING:
(1) IRRADIATION RESPONSE OF A 'f-IN. A53 3-Cj
CLAhS 2, SUbMER TO ARC avELDMENT, (2) RELATIVE
Sb(OF IRRADIATION RESPONSE OF A HEAVY :ýECTION
A533-.b LLECTROSLAU BELDMENTs (3) SPLCIAL
A53J-id STEEL HEAT FOR VARIABLE RAUIATION
EMBRITTLE-MEaIT STUDIES, (qI) THERMAL bTABILITY
EVALUATION OF Ni-CR-HO WVELD DEPOSITSt (5)
THEe'tAL STA6ILITY EVALUATIONS OF 12NI-SCR-31i0
MARAC(IN4 aTLEL PLATE AT 550, 650, AND 74Op, (6)
LUNt3-TENH IRRADIATION OF PRESSURE VESSEL STEELS ii,
THE BIG ROCK POINT REACTOR, (7) PLATE
oIRLCrIUNALITY CHARACTERISTICS OF IR~RADIATED
LACA05SE rKEACTOK PRLSSURE VESSEL STLELs AND
(r)) PRELIMINARY STUUY OF THE IRRADIATION RESPONSES. (U)

7 49
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YNcL ASS ITF'I ED

uDL REPORT 8IBLIO,68APHY SEARCH CONTROL No,, ILBMLI

A~j-ABU -60 I'd/ 1O 11/6 13/
NAVAL Rt.SLANCH LAb esAsWh'1,NGTUN D C

THE EFF,ý%CT UF RL51IDUAL t.LEMLNTS ON 5SuF

IR~RA0IAUILN R'LSe~UISL OF SELECTLD PRESSURE VESSEL

SIEr.LS AN1,0 ivELDMEN1 Tbo (U)

DESCRIPT:"-IVE NUTE: F I NAL, REPT.,
140V 6d 3'3P 'POTAPOVSULDIS ;HAtVTHORNEJ.

RUSSELL
RLPT. NO. ' ~L- 66 U,3
P~oo: RR-OU,-OI-01--540OS

UNCLA)S I F I E REPORT

DLSCRiproRS: (OSTEEL, RADIATION I)AMAL2EI,
(*%fELDS,, KADIATIUN DAMAGE.), (*RAulATION DAMA23E,

,?PHESSURL YESSELS), N 'UCLEAR REACTORS,
EMBiRITTLLMENT, 'NUCLEAR RADIATION-,,, ImPURITIES,

S E N54 TI-v-- T U-)
a IDE01TIFIENS: STELL A-3u2-B, STEEL A-b'iJ (U)

THE tFFLCT O'f VARIABLE. RESIUUAL ELEMENT CON'TENTS ON
56OF RAUJATION LNMlRITTLLMENT SENSITIVITY OF

6 PRESsuRL vE.SSEL STEELS WAS EXAMINED. RESULTS
I14DICATL THAT PhO5PrIORUS .AND COOPPR CAN CUNTRIBUTE
SliCiFICANTLY To THE b5UF RADIATION EMBRITTLEMENT
SEN.-,ITIVITY OF TYPE AJUZ-8 STEEL. THE

RESU -LTS ALSV SHuq4 THAT VANADIUM MAY HAVE A SLIGH-T
AOVtRSE EFFECT ANU rHAT SULFUR IS NEVIRAL, ALTHOUGH
Ir DRVL.S TO UELRLASE THE FULL SHE.AR tNERuY

Ad'SUR1PTION L~EVE.. OF THE STEEL. NI'TROGLN VARIATIONS
FROmi APPROXIMATL.LY LQYAL TO GOo08% TO 09015% IN
ALU-lJ.JNUM uEuXIDIZED STEEL HAVE NO SIGNIFICANT EFFECT,

hirUlLE THE AUDITION OF ALUMINUm TO NI-CR-MO
STEL-L vyi'rH A (,I-VEil NITROGEN CONTENT MAY SLIGHTLY
PROmtOTE IRRADIATION E-MlRITTLEfIENTo THE. PROGRAM
RESIJLTS DEMONSTRAT'E 'tHAT APPARENT INSENSITIVITY To
65ýOF IRRAUIATION LML3RITTLEMENT CAN dE CONSISTENTLY

ACHIEVEL) silTH L,At3URATuRY HEATS OF A NOMINAL A302-
8 STEEL CUMPOSiTIION BY MAINTAINING3 rHt TOTAL
RESIDUAL ELEmENT COi4TLNTS AT A LOW LEVEL.
RADIAIION EPI~RRlTLEME14T SENSITIVITY OF b*ELDMENTS

AAS INVLSTI"ATEL) IN A PROGRAM AIMED Ar THE

DEVELLPMtENT OF LOO~ SENSITIVITY ovELD FILLERS FOR
jjOiqliqG NjiLR-MU STEEL. DATA FROM THIS NE.V
PROL2RAM AiQAIN PvINT TO COPPER AS A DOMINATING FACTOR

IN dETERMINI.NJ( KAOIATLON EtIBRITTLLMtNT SENSITIVITY,
FURTHER VERIFY14b THE Rt.SULTS O,3TAINEi) IN THE NRL-
U:)S A302-d bTE.LL INVEýTIGATION*

(U)
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UNCLASS'IFIED

UUC REPOt(T t~IBLIUGHAPHY SEARCH CuNTROL NO. IZBML1

AU-681 .359 11/6
WASHIINGTON4 UNIV Sc.ATTLE CULL. OF ENGINEERING

THL M'ICROSTRUCTIJRAL ASPLZTS OF VEFONMATION AND
FkAC.TukL AT hLEVArEU TEMPLRATURES. (U)

DLSCRIPTIVE NOTE: FIN~AL REPTo, -1 JUN 69.~31 DEC 681
UEC 68 14fP TAt.jGARTiRs :POLONISso. Ho

CONTRACT: NONN-'477('IU)
PROJ: Nk-046-U61

UNCLA5SIFIEL' NEPORT

DLSC.RIPTORS: C.CUPPEN ALLOYS, PHASL STUOIE5)',
SOLID SOLUTIUNSo DEFURMATILJNt MICROSTRUCTURE,
L1EiMAN-LUM ALLOYS, ')ILICON ALLOYS# EMdRITTLLMLNTs
k'IWUIU M'IcTAL!S, IlLRCURY, LINC, ALUMINUM,
isALLIU-i, CRACK. PROPAAT-.ION-. C-ORRUS-ION t:UV
IUENTIFIERS: PHAzE TRANSFORMATIONS (U)

A OLFO'k(IATIUN HUT SrAGE MLTALLUL.RAPtilC F~ACILIVtY WAS
DESIGNEJq CONSTNUCTED AND OPERATED SUCCESSFULLY
DURIN(, THE IN'V zTIGATION OF SEVLRAL SPECIFIC PRUBLEM
AkEAS. THL TOPILS TMiAT kYERE STUDIED INCL-UDE
VACANCY CONUENSATION PIT FORMATION ON ALUMINUM
SURFACES, CRACK PROPAGATION IN ALUMINUM POLYC-RYST(',.LS
AND THE SrRA-IN INDUCED TRANSFORMATION OF METASTABLE
ALLOY PHA5ES, SOME bELECTLD EXPERIMENTS WERE
CONDUCTED TO STUDY THE EFFECTS OF TEMPERATURE AND
PkEzSURL UN THE EMBr(ITTLEMENT OF ALUMINUM AND ZINC oy
LIwUIUI METALS, (AUThOR) (U)

51'
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UNCLASS F" ED

UUL. 8EP.OT LOIBLIUGNAPHY SEARLH CONTROL Nu, 14I3MLI

AU-681 .373 18710 1116 l/
NAVAL RL.SLARCH LAb AASSIN(3:TUN I) C

IN~ITIAL ASSL.SSMLNIS OF NOTCh OUUJIL1TY 10EHAVIOH OF
Ab3.s PRLSbURE VLSSEL STLEL itwfIrH:NEUTRON
19kRADIA11ONi (u)

OD.SLRIPTIVE NOTE: FINAL HEPTo,
fqOv 68 2JP elAYoTHORNto,J RuSSELL

PUT APO VS ,ULUIS
RLP I NO. "dRL-67/Z

PHOJ: RR-007-Ul-'16-5490

L ~UNCLASSIFIEU ,KEPORT,

OLSCHIPTORS: (.STEt.Lt RAUIA~TION UAMAuE),
ilFCLACTUR MATEkIALS-i,.!STELL), DUCV-ILIIY,
tMbRITTLEMLNro VIVLLJSP METAL FLATLS, iEUTH0145,
bEN IT jV'ITY (u)

IuLtLvT1FILt<S: $TEL.L A 533-81 bTILEL A b,33,-

EAPLORArORY ASSLSbtILNTS ALRL HM,-oE OF THE CHARPY-

V NoAITIUN PERFORMY ANACT LRL SISTILS OFEAY AETO

THE.3- A~TM REFRENCE STEEL- SLTEE PATED SUMAJOR

RLSLAXCTHENEIPES INCLuEL THE OYA EIU AT O NR O
SIR,OiIICAN LARGEdLY ITH I C ~~RCAiATION EaRTTLEO
SALf4ITAvI OFD A5331 AND CMARISON OFST ALREL I

WhESTIKR'ADTIOE SNSITIIT DUTLIT VLL ~ f OF OLTNNDWL ETA
IN /4-LN CASLS3 EALELAS THA OF CTHE AST RIEL.RENLE
PLL ATE. I( RDIATIOND ASEMbRTLMENTS AEO SENSITIVITY
W~AS NOTLO FORFBURMANCEVBLRL.E AR(. SELD 8YP AT
EAAMlILATI O H Rt(LVR, TH liFtIATA U ON(2S THAT THE5P. EO

PRLSLRMA ýNDLE OFý~u TT .E HEAT.AFECvTLO N LONFPRAL
THbAT F CTE P'ARI.NT LATL. HIN H i LMBRAITTLLMENITL
SL14SITlVITY AAF ALSO3 ANDT~ FOR- STHE LLCRLA EL
DhLPSINTE IN CNhRS OMREL OvSNITIVITY orL FPLT N *L EA

THAT ~LOFLTH P'AIRiT PLATE.HG LBITLMN

(u)
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UNCLASS I FIED

uLJL~ REPOR T BIBLIOGRAPHY SEARLH CUNTROL. NO. 1'ZBMLI

ALJ-66zd 38U 11/6 ZO/II
ILLINOIS UNIV URBANA, DEPT Of rHLORErICAL AND~ APPLIEu
lL Cd A NICS

THE LMBRITTLING EFFLCT OF SMALL ELASTIC STRESS o'AVES

ON LRACK roubhNc.SS OF A STRUCTUNAL STEEL, (U)

67 29P SHUEMAKEksAo KENT
CONTRACT: UA-31-124-AROCUI-66
MONITOR: AK00 3216'1:,-MC

-UNCLASSIF.IEv REPORT
~AVAILABILITY: PUB* 'IN JNLo OF MATERIALS, V2 N3
P597-629 SEP 67.

SUPP~LLMENTARY NQTL: FRESENTEU Ar THE 'ANNUAL MEETINci OF
THE AMERICAN SOCIETY FOR TESTING AND MATERIALS
(7UTH)t BOSTON, MASS., 2b-30 JUN 67.

OLSCRLPTORS; (*STEEL, MECHANICAL PROPERTIES),
IMPACT TEsStS STt<Eb-StS-l -STREsSS -CRROSI1-Oi-s -Lo-y..
T~EMPERATURL RESEARCH, FRACTO~2RAPhYs .MtiRITTLEMENTs
NOICrI SENSITIVITY, FATIGUEtMLCHANICS,) (U)

THlE kEDUCTIUN IN STATIC LOW-TEMPEfRATURE CRACK
TUUuHivESSo AS MLASURED BY FOACTURE MECHANICS WAS
STuuILO,, IN AN A2018 STRUCTURAL taRADL STEEL FOR
TH-E EMBR-ITTLEMENT CAUSEU t3Y SMALL-AMPLITUUE ELASTIC
STRESS tbAVES SUPEhtIMPOSED' ON THE 'STATIC STRESS STATL
OF AN EUGL-NOTCIIEU bPECIMLN. THE STRESS i'iAVES YiLRE
GENERATED BY FIVE DIFFERENT METHODS OF IMPACTINGJ THt.
EDG~E OF THE SPELIMEN ON THE SIDE OPPOSITE THE CRACK
TIP hHEN A STATIC LOAD EXISTED. UN THE SPECIMEN.
THE DATA SHUiVED AN AVERAGE REUUL.TION OF 26 PER CENT
IN THL STATIC STRtSbtS OVER A TEMPERATURE RANGE OF
22U TO -190ý FOX* IMPACTING. THE SPECIMEN WITH A
STELL BALL# A STEEL BAR, OR A BALL PEEN HAMMER. U
(AUTHOR)(U
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UNCLABSSIF IED

LIL)C RLPORT dIBLILOGRAPHY` 5EARLH CON.TROL No, ILBML1

A'U-6I3 601 11/6
MARTIN, IARIt.tTA CORP BALTIMORE. MD RL$EAI'cH INST FOR

AuVANL.LU bToL3.IE~i

E FFEC S OP ALLOYII44G ON THE bR ITTLE FRAC FUR E OF' L INC

MA 68 12P KAMDAR,M. Hei ?4EbTWOObvA*

CONTRACT: UA-3 1-I 2'-ARO (U)-64

PROJ: UA-2-0-U61102-u-32-D

MONCIPTORS: Ak ZIN AL7 1-LOY.b!1E~ ,CPE

AuVAILABILITT:5ILIT OF POLCTA YTALLII'4uZICt To6

EMBRTLEMENT BY LUt iWOID LRUiY IS MET-ARKEDLY JAN 68o

BY ALLPOYING (*ZINr ASLITLOYt. AS 0.2 AT'S O COPPEN R

GULL) IN'SOLIU SOLUTION.s To UETERMINE. THE CAUSE OF

THI-b PHLNOMLNON, A STUD-Y HIAS oELN MADE OF THE EFFECTS

OF o*oS ON~ U*2 AT#% COPPER uN THE FLOW AND FRACTURE

BE1AV-'IOR OF AMALGAMATED ZINL. MONOCRYSTALS AND

ASYolM4TRtUL *ICRYSTALSo FRACTURE STRLSSý OA-TA FROM
THEbE EXPLRI1E.NTS WERE USt.D IN L0ONJUNCTION IiITH A

CRITEkION FUR CRACK INITIATION TO DETERMINE THE

INFLUtNCE OF ALLOYING ON CLLAVAý2E SURFACE ENERGY,
GAMMIAo I T WA S F Ui'ND T HA I ALLO0Y ING I NCRE ASLD THE

CRITILAL RE5OLV~t. SHIEAR STRLSS (CoR@Ss,S.) (TAU

SoiB C) OF AMALGAMATED BICRYSTAL5 By A FýACTOR OF
TEN, ANI) IHLIR FRACTURE STR'LSSEb tdY FACTORS OF 2-41,

BUT THiAT ,AMMA iit INCREA5EL) ONLY FROM '$5 PLUS OR

MI~vu5 5 EikG5/50 Cm tPURr- 41INC) TO 6U PLUS OR
MI,juS 7 E>iGG>/SQ CM* THE SIGNIFICANCE OF THIS ANU

OTmLR, ObSERVATIUNS ARE uiscussED, AtO~ IT IS CONCLUDED

THAT THE INCRE.AbEL SUSCLPTItILITY TU EMURITTLEMLNT by

LlwuOIU MER~CURY OF PULYCRY5TALLINE ZINC UN ALLOYING IS
Nor RLLATED TO bOLUIE-INDoCED CHAN4GLS IN~ MACROSCOPIC

FLOW, bTRE5S, STACKINwj FAULT ENER~GY, SLIP MODE, OR

STATE OF uONOINm, BUT III TAU 501) C. INCREASING TAU
SUB C INHIBITS THL NcELAAATIuN BY PLASTIC FLOWi OF

STRLS5 CONCE.41RATIOt4S AT bRAIN bOUNOARILS, AND, IN

THE PRE5ErNCt uF MERCURY, tACILITATES CRACK

54
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* ~UNCLAbS'I F IED

uU(. RE'PON~T dIBLIuGtkAPHY SgARLH CLJNTROL NO,, ILBMLI

AUJ-682 .61J3, 11/6
MiARTIN~ MAHILTTA CORP BALTImORL 11D RLSE.ARCH IN5T FOR:
AUL,VAtLEU SUIEý)

EI'I1RITTLEtIENT OF LIILUTE ALLOYS OF ZINC BY LIQUIL'
MLRCORYI 

(U)

6d 6P KAMCARO- He ;WESTWOUDA.
Re Co.

CONTRACT: UA-31-I24-AROMV-6J
PROJ: UA-2-O-!U6IIO2B-3

2 -u
MUNITUR4: AeNOU 39,37:12-Mc

UNCLASSIFIED REPORT
AVAILAB3ILITY: PUB. IN TRANSACTIONS UF THIE JAPAN
INSr-. OF I*ETALSo V9-SUPPL, F979-980 IY68.

SUPPLLMENTARY NOTt.: PRESENTEL, AT PROCEEOIN(-S OF THE* 1~N7Lk1NATIOIAL CONFLRLNCE ON THE STRENGTH OF METALS
ANL, ALLOYS.

D LS LR I P-roUxfS-; t-ZI9-NC -ALLOYS,, *EMBR-1TTLEMENT)
flECCUICY, LIWUID MElALSj COPPLR ALLOYS,
FRACTURE(MLCHAN!(S)s TENSILE PROPERT-IES(U

VHiL.i POLYCRYSTALLINL ZINC 1S AL40YEU WITH O*1-O.'IA/U COPPER, SILVER, OR GOLD, ITS SUbSCEPTIbILITY TO
EmBRIlTLEMEf.JT BY LIWUID MLR(JJRY AT ROOM TEMPERATURE
I$MARKEDLY *INCREASE.Ds IN ORDER TO CLARIFYSOME, OFTHE FACTORS INVULVEU, A STUuY HAS BEEN MADE ,OF THE

TLNSILE FLOvý ANLJ FRACTURE BLHAVIOR OF AMALGAMATED
MONLJCRYSTALb ANO ASYMMETR[,C BICiCYSTALS OF ZINC
CUNTAININu~ Us.0 A/0 AND 0.2 AIO COPPER IN SOLIDSOLUTIO~1. (AUT'HOR) U

55
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UNCLASS IFEU

UDD%. REPOR~T BIBLIOGR~APHY SEAR(LH CONTRUOL NO. IZBMLI

AU-68i 184 21/9o2 20/111
EAPLOb1VE-b RESEARCH ADDVLPETESTABLISHMENT WALTHAM
Ab8EY CEN(3LAN,))

TH-LTLN51LE PROPERTIES OF A POLYURETHANE
PHOPE6LANli UP 21 (,U)

U LL '6 8 2oP bRYANqTR. *s ;OUK E SW.ý
A.s

RLPT* NOa LRDE--22/R/b8

UNCLAbSIFIED R~EPORT

DEscRiproiks; (OSULID ROCK(ET PROPLLLANTso TENSILE
PRUPLHTIES)o CelhOCYANATE PLASTILS, TENSILE
PRUPERTILS), EMBRITTLEMENT, STRA:"IN(MLCHANICSJ,
oEt4DINc,, RUPTUHE,9 STRESSES, uREA'T bRITAIN U)

A SAMPLE OF A PULYURETHANL PROPLLLANT., OESIGNATED
-UP 2, HAS 'BEýE-N .H'ARACTE-R-ISEw I-N UN I-AXAl-,k- T-ENSI-ON
USING TIME-TEMPLRATURE SUPENPO~SITIOti1 PRINCIPLES, OVý.R
WIDER RANGES OF STRAIN-R~ATE AND TEMPERATURE THAN HAVE
BEEN uSED PREVIOUSLY, NEAR THE LMBRITTLEMENT
TL11PLHATUINE TH-E TkUL STRAIN (PHOTOGRAPHICALLY
DLTE.RMINEU) RAPIDLY 8ECQMLS MUCH LESS THAN THE
NuMINAL STRAIN. CUNSIDERATIUN OF NOMINAL STRAINS
CAN THUS oE MISLEADING, UNDE,.R ThE CONDITIONS OF
RuCKEr IGNITIUN Al LOW TEMPERATURES rHE TRUE STRAIN
IS IKAPIULY uEcRLAt~i4G, ANL, THE TRUE MODULUS
IN~CREASING, .vITH DECRE-AsING TEMPERArURE.
(A UTMU R) (U)
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U N CL A 5S IF IED

L'D( REPOrKT 8IBLIOGNAPHY SEARCH CONTROL NP. lZBMLl

AO-686 183 11/6-

Rtt.N)SSLAER POLYT-ECHNI1C INST TROY N Y

LItvUtt METAL EMijRITTLEMENT, (U)

8 2'9P STOLLFFiN. 'S.

CUNTH'ACT: UA-31-12'-AROC)-q468

MUNITUR: AROU 6433V2-MC

UNCLASSIFIEL) REPORT
AVAILABILITY: PvB. IN SURPALES AND INTERFACES, V2

DLSLRIPTORS: (sEM6RITTLEIEilTs #LIQUI0 M,ýT'ALS),
DULCTILE bRITTLE. TRANSITI-ON, LIQUID MLTAL51 GRAIN

t) OUNL)ARILSo OIFFUSIOI,q CRACK PROPAG3ATIONj REVIEW-S (u)

LitiUlu METAL. EMdRITTLEMLNT 5OMETIME5 OCCURS By

DIFFUSION-CONTRULLEU PROCE.SSES !-UCH AS GRAIN BOtJNDArCY

P-EfNETHA-TIUN9 TH-IS 'TtFE OF BLHA-V-IOR, WHICH ALWAYS
LLEAS TU INTEHGRA14ULAR FAILURE) HAS BEEN TREATEU
TIIEURLTICALLY BY G3RAIN dOUNL)ARY lVETTING CONCEPTSý ANO

BY A 5TRE55-LNHANCEU) DISS'OLUTION MODEL. DIFFUSION
ALUivG BOUNDARIEb M'AY ALSO PLAY A ROLE 'IN DELAYEU
FAILUIE (5TATIC FATIGUE) PHLNUMENAO AS THERE IS
EVIuENCE. OF SURFALE NOTCHIN~j vUkING EXPOSURE OF

SUSCEeTII3LE SCLrl)DS TO LIQUlW METALS# REFRACTORY

METALS ARE SUHJECT TO A CURR.OSIUN-TYPE ATTACK By

BUlLING MERCURY AT IEMPLRATUý"xS G'REATLR THAN 6OLUC-0
Thiz RE9RLSLNTS THE THIRD MkJOR CLASS OF LIujUIO METAL
EMt3RITTLEMENT PrHENOmENAo THE INTERRELATIONSHIP
AM'JNG A1ND THE DISTINVGUIS)HING3 FEATURLS,0F THE VANIOUb
FORMS OF EMBRITTLEMENT *ILL BE OISCUSSED.

C AUTliuk) (u)
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UNCLASSIFIED

LOC RE'PORT BI3BLIUGRAPHY SEARCH CONTROL'NO. 4lBMLl

AL?-68b 398 Z'I/Y*2
EXPLObIVES ,d.SEARLH AND OLYLLUPtIENT ESTABLISHMENT WALTH'Am
AdBLY (LNbLANqD)

ML.ASUREEI1ET OF U1oR'ITTL-EýMEN TEmPERATUHIes (BRITTLE
POINTS) OF, COMPUSITE. PR00ELLANIS By THE SENDING BE-AM

tlLTriO0@ 1

DLSCRIPTIVE NO-TE: T.ELHNICAL mEMO.,

OCT 68 1bP BRiANT,.- W. I'DUKEb-tyv.
A.

RLPT. NO* LRuEIS)/m),68

V U14CLAssIFIEV REPORT

DLSCRIPTORS; (OCOMPO-SITE PROPEL.LANTS,
LMURITTLEMLNT), TRAN5ITION TEMPERATURE,
I GN IT ION, bTRA INIMLCIIAN ICS),
FRACTUkE(MtCHANILS)i R'UPTURNE. E8EiiDJNvj
T-E-,S-ILL PRuPE.RTILSo LLASTIcITYs jPLASiLICITYs
DEFOH.MATIONs TEST EQUIPMENT, STRAIN GAGES,
ISIJCYANATE PLAST~icbj TEMPERATURE., GRE.AT BRITAIN,
SaOLlu rOCKET PROPELLANT bINDERS, POLYETIH1YLENE,
PLASTILS. bUYADIL.NLS ()

IUE14TIFI-ERS: #*dENDIFN'~2 BEAM TEV ETHOD,
POLY ISOBUTYLENEs,~ PULYLBUTAD .. (U)

A BLNU)I NG-BLAM METHOD FUR MEASURING EMBR ITtLEMENT
MI'LMPLATUrKES H1A btEkN HLIINTRODULED AND EVALUATED 6Y

CUMPAR114G TH~E RLSuLLS OuTAI~iED ,,ITH IT USIN, THREE
DIFFERENT KiNuS OF LOMPOSITL PRUPELLANT (BASED UN
POLYISObUTYLENqE, POLYURLTHA1I4E OR CAIIBOXY-TERMINATED
PULY8UTADIEN'E BINUERS) .i1TH MASTER CURVES OF
STRAIN-AT-RUPTURE AS A FUNCTION OF lREDUCLDf STRAIN-
RATL (IFSLLF A FUNCTION OF STRAIN-RATE AND OF
TEMPERATUR.E) OEhdvEu INLEPENDENTLYo THREE
DLGrýELS OF aENDIN~o IMPOSING3 STRAINb OF S.. 10 AND 26

PER CLNT, W.HE UStDs GOUD AGkEEMENT BETiELN THE
Tviu GOuuPb OF RESULTS WAS FuUND~t AND IT IS CONCLUDED
THIAT THIS Br.N01,GBELAM METHUD lb IN PRINCIPLE
SUITABLE AS A RUUTINE IN~SPEC~TION TEST# (ALITiOR) (U)
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UNCLAb-S I-F-I E-U

ULv( REOt,vT J118LIUGIIAPHY SEARL11 CuNTRUL NU.. IZBMLI

Aui-69u !~qS 11/6 40112
AN14Y 11AIEtIALýS AtLu IIEi'HMNICb HEbEARLH CtNTEN *ATERT',OWN

FAT1GUE.-CthACi PiKOPAQATIUN IN% 4i340 $TELL AS
AFFECII~u oiY TEMFERIN6~ TLI.MPEfkTUK,~E (U)

ULS(.RIPT11VE NLTE: TEC.HNICAL ktPT.,t
.juiý 6Y 2/P ANCTIL,ALBII.R As ;KPLAi

P' 8 .,: uA-1I--T-U62lhJ-;A-328

UNCLA$SIFIEI) NEPOh.T

UtIRPOS (-sfELLt CRACK kR(PA(GATION)i
FAu1qULh(cECH-ANIC:ý)v TEMPERINuo tlAR7E-NSITEo
FFkACLjuEU(LCr1ANlLS)# TOUbHNESSo IMPAC7 T'ESTS,
:5'TKESSLS, zTRAIN(MtCslAN,jJ(S~j Eli -ITT-t.Ef4EW,

r LIIE EXPECTAýCY, ETHANULS (U)FIL)EI,.T1FLERS; STEtL %9o (U)

TrgL FAI~T1vE-CFRALK PROPA()AtIUN iSLHAV1OR OF HEA.T-ThLATLD NL4JU~ STLEL riAS bEL.N STULIED AS A FU14CTIUN OFTLmr'Ek1jwG TLMPEtIATUi(E FHOm ',OU 10 8U0 F AND AT+
8L ANUt -Su F TEbT TLMPE1RATUNES. FRACTURL
MIHIN.1I4CS A',ALYbIb UF THE DATA YwAS USED FUR THRUU(3H-
TfiILKNESS CAACKb IN CENTEk-IvOlCHED SHEET bPLCIftNS#
SPECIAL EMPrAti1! iiAb PLACED ON THE PHL~.Nm&NUN OF
TL1PtLtEu 0IArcTLNbITE EmBrdIrrl.E,1EI4T, hHICH OCLURS iN

(ATi.:uUTU F (U)

UINCLAbSIF1ED IZ~tiLi



UNCLASS IF-IED

u0:C REPOR7 BIBLIUGiCAPHY, SEARCHI CONTROL NO, IZBMLI

AO-69u 60ib 11/6
ARMY MA-TEkIALS ANLI MECHANICS RESEAR(.H CLN'1E'R WATERTOWN

THERMAL EMBRITTLEMENT O'F 'STE.EL iObR 175-,%IM GUN

TUdLS * U)

DLSCRIPTiVE NOTE: TE(.HNICAL FkEPTs9

%JUN( 69 .2uP CARRFRAIJK L.o -I-LARSONI

RL.PT. NU# AMMRC-TR-69-16
PriOj; UA-I-C-02q'1VI-A-I1U

UNCLA'SSIFIEL. REPORT

DLSCRIPTURS: (*GUN BARRELS, PEIIBRITTLEMENT:),
(05STLELo HL-AT TRLATMQ.NT), dRITTLLNLSbo

UTILILEU TO STUDY THiE DLVE.LuPmENT OF BOTH RLVER$IBLL.
AND IRREVLRSIBLL TEMPER BRITTLENESS IN' i PERCENT
NICKEL-CHROMIUM GUN STELL# RELATIVE MATERIAL
TuUcHN'E5S INjDICATED BY THL IUU PERCLNT FIBRuUS
TRANSITION TEMPLRATURE aAs LETERM.LNLD Oil NUMEROUS
GROUP.,ý OF SPECIMENS TEMPER&LJ 8ETWEEN4 90U ANu 1200 F
FOR VARIOUS TJIILS9 (AUTHOR~) (U')
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UNtLASS jF IED

U)DC kEPONT BIBLIOGRAPHY SEARCH CUNTROL NO. ILBMLI

AU-692 1,74e la/b 11/6 Iti/1O

NAVAL RESLARCH LAD vlASHIN14TUN D'

DAMA(U.-FUhICTJUN ANALYSIS OF NEUTRON-ENENGY AND
SPECTRUM LFFECT% UPON THE RADJATION EmBmITTLEME:NT-OF
SIEELS- U)

UESCRIPTIVE NOTE:, INTERIM fREPT.t
,JUL 69 2UP SERPANiC, 2., 1jR,;

MCELRUYlWo No ;
REPT. NO. N~RL-6925
P'R OJ: NRL-uiOl-14,. RR-0O7-11-'4l-54O9

UNCLASSI'FlEL, tEPOR'T

DLSCRIPTORS; (.STEEL, PRADIATION DAMAGE),
REACTOk MAIEKIALb, PRESSURE VES$EL~s,
EMBRITTLEMEN.T, NLUTR'ON FLUX%, NEUTRONS (u)

IL'ENTIFIERS: STEL.L A-302-B (U)

THE REPORT P'ROLSNT-s THE RLSULTS OF A NEýY)
COMPREHENSIVE SET OF ,EXPERIMENTAL D.ATA CONFORMING ToJ
THE IRRADIATION CUNUIT)IT!ON uF TriE DERIVED DAMAGE
FU14CTION (MATERIAL, TEMPERATURE, AND FLUENCE).
THE RESULTS OF THIS EXPERIMENT ARE DISCUSSED IN-
TERM1S OF THEIN tSlAbLI'SHING THE VALIDITY OF THE
DAMAGE FUICT ION. AVERAGED VALUE5 OF THE DAMAGE
FUNCTION4 ARE TýAdULATEU FOR A TYP~ICAL REACTOR PH-YSICS$
CALCULAFIUN ENEtikY tjROUP STN(UCTURE, AND THEIR
APPLICATION TO TNU UIPFERENT SPECTRA IS DESCRIBLD.
FINALLY, THr. DAM'A1,E-FUNCT1ON FLUENCLS REQUIRED TO
CAUbE A 200F UELýTA-TT IN A3U2-6 STELL ARE
PRESL14TED FUR MANY UIFFERE-NT REACTOR LOCATIONS,
FOR EACH UF THE'SPECTRA liqVOLVELU, THE UPPLR AND
LUgiLR ENERGY LImITS OF SitiNIFICANTLY DAMAGING
NEUTRONS ARE GIVEN# AND SOME DE'FAIL IS ALSO PROVIDEO
RLGARUING THE CONTRIBUTION OF SUBGROUPS WITHIN THE
OVEkALL ENERGY 5PLCTRUM. (AUTHOR) (U)
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U NCL ASSI FI'EL)

U'DC REPOkT SIBLIOGkAPH.Y SEARCH C'uNTROL NO;4 IZBMLI

IAU-69'i U58 2U/i
MART'IN WARILTTA CuRP BALTIMURL 111) RLSEARCH INST FOR
AUVANCED $TUUIEb,

SURFACE AND ENVIRUNMENT--SLNSITIVE ME.CIA'NICAL

BLHIAV I (R* ("U1

OL~SCHIPTIVE NOTE: TEL.HNICAL KEPTop
~JUL. 69 159P WESTnOODAL8ERT Re Co

LATANISIONqR. Me.
RLPT, 1N0. TR-I2v R~iAb-T.R-69-9C

CONTRACT; NONR-qI62uUD,)
PRO~J: ;vR-Oj6-U5S

UNCLA55tFIEL1 REPORT'

StJPPLEMENTArHY NoTt: PREPARLD IN COOP'tRATION 61THI
NAlIINAL BUREAU UF STANDARuS, ffASHINb3TONs Do C.

DLSCRIPl'ORS: (oCHYSTA6 sTRucTUREs SURFACE
PROPERTIES-) (._*Cti~YT-ALSt *C--?Ar4ICAL TROPE-RTULS'),
INURý)ArIC COMPOUNDS, METALLI, CRYSTAýSs
CRYSTALL(,KAPHYs ENVI'RONMENT, DEýORH'ATIOii,
CRYSTAL LATTICE DEFECTS, ATOMIC PROPLRT~I'Ss

J ~~ADSOiNPTIUN# ELibRIrTLLMENT, FILM-S, CH-'Ml[C:AL
CONTAMINATION, SULVENT ACTIONy, DIFFUSIO6N. (u)
IDEN4TIFIERS: IONIC CRYSTALs, REB1NDER EFFECT (U)

TTHL 11FLULNC.ES OF SURFACE STRUCTURE AND ENVIRONME1NT
ON THE ME'CHANICAL BE.HAVIOR OF CRYSTALLINE INORGANIC

SOLIDS ARL REVIL~tD AND POSSIBLE MECHANISMS
DISCUSSED& I'N PARTICULAR, THE VARIOUS ROLES OF

SUCH FACTORS AS THE ATOMIC, ELECTRON4IC, AND DEFECT
STRUCTUREb UF THE Nt.AR-SURFACL kEGIUNS, THE PRESENCE
OF AUSORBED SURFACE-ACTIVE SPECIES, ALLOYED LAYERS,
OAIOE FILMS, ciAý)EOU~ OR LIQuUI ENVIKONMENTS, ETC. AKE
CON5IDEHEO IN4 CONNqECTION 1,,7H THE ROSCUE,
RLBINvERp AN) JUFFE EFFECTS, LIWUID-MET~AL
Et4BRITT'LEmEiqT, COMPLEX-ION LMaRITTLLMEN~T, HYDROG~EN

EmBRITTLEMENT, ANvi UT'iEr( PHENOMENA, (AUTHOR) (U)
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UNCL A S I F-I ED-

UiLC REPORT 516LIOGNAPH1Y bEARLH CONJTROL No. i-L'8ML1

AU-b95 371 18110 18/8 11/6

NAVAL RESEARCH LAd ,*ASHO4GTUN D C

IRRADIATION EFFECTS ON rHEACTOR :iTRUCTURAL
MATER.14LS.. (u)

DESCRIPTIVE NOTE: WUARTERLY PROGRESS REPT.s I MAY-31

JUL 69,

AiJ(2 69 qap STLELýEqL.o E, * SERPANC.
Z. , JR#'b.,RAY,Re A. JR.;WATSoNI1, E.

SMlIuT,'F@ A.
REPT,* NO. NRL-MR-2u2/
P RO0J.: cNHL-M10~1-1h4 RR-007-OI-'fl.'5'O9

UNCLASSI'FIEU REPORT

SUPF,'LLMLNTArCY NOTE: bPONb5tNEU b3y U. So A^TOMIC
ENL ' kY CUMmISSION.o SLE ALSO WUARtERLY 'REPT- DAT,,;U

AP-R 69, AD-690 863s

DtSCRIOTORS4 (iRLAL.T~uR MATLRý'ALSI STr.EL),

1-6S T LEEL 10 *A v14 710 v LA MA (3 E ), E MK13 ',T TL EM E NT,
e'OvAER fEACTORS,, PRESSUIRE VESSELS, WELDSj NEUTRON
SPLCTRUM, NEUTRO.N4 FLUX, FRACTURE(MEChANICS-),,
FRACTO4RAPHYs CRACKS, ANNEALING# MICtROSTRUCTuRE (U)
IUENTIFIERS: S,--ELL Abdi3l STEEL Aj5O, STEEL
A537, STEEL AS33 (u)

THjE RLPORT, COVLRINb RESEARCH FUR THIE PERIOD I
MAY ý- 31 JULY 19691 INCLULJEb THE FOLLOvy+Nc.,:

(1) IRRAUIATICN RESPONSE OF A5qJ STEEL 1'r,
DIF-FLRENT THERMAL/FAST NEUTRON FLUXES, (Q)
MLCHAWICAL PROPERTY AND NEUTRON SPECTRUM' ANALYSES OF

THE. BIG RU.Crs PO-INT REACTOR PRESSURE VESSEL,

(1! CIIARPY-V NOTCH CHARACTERISTICS uF
1V(RADIATEU- A3PO-LF2 AND AW3-ds kiELDMENTS FOR
PRESTRESSLDCONCRETE LliNER APPLICATIONS, (14) AN
ANALYSIS UF FRALTURE SURFACE NILROSTRUCTURE OF
RADIATION SLN.SirIVE STEELS 6Y SCANNING ELECTRON
MICmOSCOPYp (5) TtiE INITIAL ASSESSMENT UF 55OF
RADIATON EMBRITTLEtIENT SENSI-TIVITY OF A SPECIAL
A533-u CLASS$ I ELLCIROSLAu AELO)MENT.,IAND
(6) MECHANICAL PROPERTIES A5SESSMENTS OF THICK
SECTION PLATES FRUM LOW RESIDUAL A543-8 SPECIUAL
HEAT. (AUTHOR) (U)
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UNCLASS I:F ED

DOC REPORT BIBLIOGRAPHY SEARCH CoNTROL NO. IZBMLI

AU-696 U57 1t/IO 11/6 2U/11
NAVAL RLSEARCH LAb viASHINITUN D C

BEHAVIOR OF MECHANI,(.AL PROPERTIES IN NEUTRON
IRRADIIATEU 12NI-SCR-3MO MARAGI'Nb STEEL PLATE
AND COMPANION WLLD METALS. (U)

DESCRIPTIVE NOTE: INTERIM REPT,o

OCT 69 2UP (iRAYsR, At JR,;
HAWTHORNEsJ, Re ;,

R4PT, NO# NRL-6945

PROJ: RR-007-11"I--5409

UNCLASSIFIED REPORT

-DESCRIPTORS; (*REACTUR- MATERIALS9 MARAGING

STLELS)t (OMARAGING STEELSs RADIATION DAMAGE),
(*NEUTRON REACTIONS:, MARAGING STEELS)s WELDS,
HEAT TREATMEN-T,. NOICH TOUGHNESS,-s M-I-CROSTRUCTUREo

AGINQ(MATERIALI)t EMR.ITTLEMENTo THERMAL
bTABILITY, DETERIORATION, TENSILE PROPERTIES,
ELUNGATION, REDUCTION OF AREA, ýIELD POINT CU)

IDENT'IFIERS: ONEUTRON IRRAD'IATION (U)

CHANGES OF CHARPY-'V-NOTCH DUCTILITY AND TENSILE

STRENGTH IN 'NEUTIRON-IRRADIATED 12NI-SCR-3MO
MARAGI.NG STEEL HAVE BEEN EVALUATED FOLLOWING LOW

(LESS THAN ZSOF), AND ELEVATED (hSO TO 7'4(F)
TEMPERATURE EXPOSURE* THE STUDY WAS PERFORMED *ITH
SIX HEATS OF -I'N.-THICK PLATE MATERIAL 'AGED AT
9UUF FOR 2 AND 20 HR TO NOMINAL YIE-LD STRENGTHS OF
160 AND 180 KSI;, RESPECTIVELY. THE LONG-TERM
THERMAL STABILITY 'OF BOTH HEAT'TREATMENT CONDITIONS
WAS INVES'I GATE) FOR THE CONDITI,'NS OF IRRADIATION,

THE LESS THAN 2ýOF AND bSUF IRRADIATION
PERFORMANCE OF MATCHING (15-S-3) AND MISMATCHING
(17NI-2CO-3MO) TIG *ELD DEPOSITS MARAGED
TU 180 KSI YIELD STRENGTH WAS ALSO ASSESSED IN THIýS
SruuY, CHANGES IN THE GENERAL PROPEHTIES OF THE,

12-5-3 MAHAGING STEEL PLATE AND COMPANION WELD METALS
WERE FOUND TO BE -RATHER SMALL WITH LESS THAN 2SOF
EXPOSURES, INOICA.TING GOOD RESISTANCE TO NEUTRON-
INDUCED EMBR'ITTLEMENT, HOWEVERo A MARKED
DETERIORATION OF NOTCH-DUCTILITY PRUPERTIES WITH
LONb-TERM EXPOSURE AT ELEVATED TEMPERATURE WAS
REVEALED AND TRACED TO A NONNUCLEAR THERMAL
INSTABILITY, THE UBbERVED INSTAOILITY IS BELIEVED
TO 6E A CONTINUATION OF AGING PROCES5ES AT

TEMPERATURES WELt. BELtw THE INITIAL MARAGING
TEMPERATURE,

(U)
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UNCLAS5SIFIED

UDC REPORT BIBLIOGRAPHY SEARCH CuNTROL NO, 1tBMLI

AU-696 519 11/6 20/11

(U

SEP 69 303P IVANOVAVv So ;GUREVICH9S.
'Es KUPEVI. Me ;KUURYASHUoV,V~
STEP-ANOVl,V No

REPT. NO. FTD)-HT-23-/-8-69(jPRs)
PR6dJ; FTL)-723'017d

UNCLASSIFIED REPORT

SuPPLEMENTARY NOTE: ýUNEDITED ROUGH DRAFT TRANS. OF IMON09
USTALOST IKHRUPKOST MiTALLICHE.SK.IKH MATERIALOV,
MOSCUWV, 1968' P1-215o

DLSCRIPTORS: (sFATIGUt(MECrHANICS)s METALS),
(*METALS, bRITTLENES5),j COEMbRIT.TLEMENT, TEST
METHODS), FRACTURECHECHANILS), Ck-ACK
PROPAGATION, EMBRITTLEMENT, STRE5SES, STRESS
CORROSI'O~t LOADING(MECHANICS), DEFORmATION,
UISLUCATIONSs USSR (U)

IUEN.TiFIERS; T'RANSLATIONS (U)

THE SUBJECTS COVERED INCLUDE: METHODS OF

DETERMINING METAL SUSCEPTiBILITY TO BRITTLE FRACTURt
AND THE PATTERN OF CRACK PROPAGATION UNDER STATIC AND
CYCLIC LOADS, THE EMBRITTLING EFFECT OF CYCLIC LOADS,
THE INFLUENCE OF STRESS CONCENTRATORS AND FRETTING-
CORROSION ON FATIGUL RESIST-ANcEp PROBLEMS OF
DLVELOPIN(O MATERIALS-~WITH HIGH RESISTANCE TO CRACK
PROPA4ATION, ANO VANIOU$ ASPECTb OF ELASTIC MATLRIALS
AND TH~EIR MECHANICAL PROPERTIES, (U)
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UNCL A SSIF IED-

OUL aEPORT BIBLIOGRAPHY SE'ARCH .CUNTROLNO. IlBMLI

AL-o9/ 82U 11/6 20/11
MART.lN -MAXII~T'TA CORP kUALTIMURE MOD RESEARCH INST F-OR

ALjVAN~CE0) STUDIEsi

TlE CmiEvklCAL ANt.) PHYSICAL ASPLiCT'S OF LIWlUID METAL

EM8Rl TTLEMENTe (U)

DESCRIPTIVE NOTE: Fl'NAL REPT* MAY 66ý-JUtJ 699
AUG 69 s5eP PREELEvCAROLYN lie ;WLsTWOOD,

ALBERT Re Co.
RL.PTs NO., X'IAS-TR'-69-'$C

CONTrRACT: OA- I8-UG I-AMC- 1109CX)

UNCLASSIFIED REPORT

DESCRIPTORS; la'E1BRITTLEr1ENTo *LIQUIU-METALSý),

(OPIErALS, FRACTURE(MLCHANICS)), ALUMINUMq
(.ALNIUs,. SILVER. 8RiA:;Ss 5ILVL.R ALLOYS. GOLD
ALLOYS, 4RITTL -ENESSI. GRAIN SIZE, TRAN.SVTLION

rTEHP-E-RATURE., P--HA,,E STUDIES, ADSOHPTIuN (U)

A STU)Y' WA-S MADE OF THE INFLUENCE OF VARIOUS LIWUID
METALS ANU SqLUIION5 ON T4IE FRA-CTURE BEhAVIOR OF

ALUMINUM, CAL)MIUM, 5ILVER, BRASS AND) SILVER-GOLD
A'LLOYS, THE PRI1NCIPAL EAPE.RIMENTAL VARIABLES WERE
CUMPOSIT-ION AND GRAIN SIZLr UF THE, SOLID, COMPOSITION
OF THE LI'WUIU ME.TAL PHASE, TEMPERATURE AND RATE OF
LOAUIrNG* THE RE$ULT$ INDICATE THAT, BY USING
APPROPRIATE VALUES OF THESE VARIABLES, IT IS POSSIBLE
TO cOt4TROL (EItTHER ENHA14CE OR INHIBIT)
EMBRITTLErIENT OVER P'AIRLY WID'E KANGES.
(AUTHOR) (U)
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UNCLA'SSIFISED

UDC REPORT BIBLI'OGRAPHY SEARCH CONTROL NO. ,ILBMLI

AUJ-698 275 1,8/10 18/8 11/6

NAVAL RESEARCH LAI ~wASHINtGTUN 0 C

IRRAOIATION EFPC.CTS ON REACTOR STRUCTURAL
MATER~I ALS * (u)

UE'SCRIPTIVE NOTE: IwUARTERLY PROGRESS REFI. 1 AUG-31
OCT 691

140V ý69 27P STLELEpL- E9 ;HAvTHORNEIJO
R, ;140ý50N@H. Ea ;SLRPANoCo Z. #,~o.
GIKAYi~o A. i R

RLPT# NO. NRL-MR-2'J~b
PROqJ RR-QO7-Ul-41-5409

UNCtLASSIFIED REPORT

SUPPLL.MLNtARY N'OTL: S5EE ALS;O Ao-,b95 .375

DESLRIPTOIRS; (*Rt.ACTUR MATERIALS-l S-TL-EL-},

['05T-L-ELi i-KAUtIATION UAMAuE), PRE5SULJR VESSELS,

THIE REPORT JNCLUOL'S; (1) INITIA'L COMPARISONS
8t.TQELN DYNAMIC TLAM TEST AND CHARPY V-NOTCH
IMPACT ULATA FOR IRRADIATEu STLELS, INCLUDIN(j THE
PM-sXA VLSS)EL STc.EL, (2) THE RECUVERY OF
DUCTILITY BY ANi4EALING HEAT TREATMEjjT OF STEELS
IRRADIATED TO DIFFEhENT RATIOS uP THIERMAL TO PAST
NEUTRONS, (3) THlE UNdIRRADIATEV PROPERTI'ES .OF
SPECIAL A533-5 STLEL HEAT PROCURED FOR LOW
E~iquITTLE!IENT StýNSITIVITYi ('I) DATA DESCRIBING
THE TIIERMAL STAtiILITY OF A POTEN~TIAL ADVANCED RLACTOR

STRUCTURAL ALLOY, SNI-CR-tiO-V STEEL, ANU
(5) IN~ITIAL STR.N(3Tl1 ANu OULTILITY DATA ON
SLLLCVED AUSTENITI-C STAINLE:ýS STEELS, 3u'4o 30'4LP
316s AND j16L, AFTER IRrkADIATiONq IN THE E8R-II
REALTOR TU FLUENCES 13EThELN 0.'4 AND 9-U X lU To THE
2UT,1 POWER N/SQ CM > 1 MEV AT TLMPERATURES
RAIJuING FROM 70UF (J71C) TO 83Ut (44~3C).

(AUTHOR) (U)
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UNCLA$SýI FlED

UOC HEPONT BIBLIOGRAPHY sEARCH' CONTROL NO. ILBMLI

AU-o9d 474I 2U/11,
CULUMbIA UNIV NL* YURK HENRY KRUMB SCHOOL OF MINES

F-UI4AMENTAL STUOIE.S OF FRACT'URE# (U)

DESCRIPTIVE NOTE: FINAL REPT. 7 MAY 65-6, MAY 69,
DEc. 69 lOUP GENSAMERiMA"XiE'LL ;LIJAMES

CONTRACT: UA--31I-I 24-A.RO ( u)-3fs2
PROJ: UOA-2-0-06lIOd-0-32-D
MON I TOR ARGO 5692 :+-MC

UNCLASSIFIED REPORT

* OaSCRIPTORS; C9FrACTURE(MECHANICSi)
*SfRAIN(JMECHANIC-'IJ, BRITTLENEýSS DEFORMATI'ONI
STRAIN HARUENING, LMuRlTTLE~MLNr, STRESSES,
DIS)LOCAT-LONS, FATI(jUE(MECHANICS), IRON ALLOYS,
S-ILI-CON 'ALL.OY-5,i CRA-CK PRUPAGATI-ON, BRASS (U)

THE IoqVESTI1NGAT'ION UF FRACTURE FOCuý,E' ON
ELUCIt)ATING THE MECHIANISMS dY WHICH STRAIN oECOMES ý)O
CONCENTRAVEL) THAT THE WORK uF DEFORIIATIUNI LIMITED TO
A 5SHALL VOLUME 6ECOMES LITTLE. THE RESEARCH
CO.NCERNED PýRIMARILY lilTH ENGINEERING MATERIALS
CONSISTED OF THkE FOLLOWING PHAsLS: (1) A
THEURLVICAL STULJY O'F THE ELASTIL CONTRI8UTION. TO THE
SURFACE EWER~iY COiqTROLLING ?INAL SEPARATIONW OF THE

* MATLRIAL LMdRITILED By PLASTIC UEýFORMATION. (2)
Aiw EXPERIaIENTAL STUuY OF thovi TO REVLAL THE PLASr'IC
ZOtN. ANU PIEASURý. ITb SIZE IN MATERIALS OF INTEREST.
(3) A STUuY OF STRAIN HARDENING, *HICH CONTNROLS
THE PLASTIC ZONL bILEs by STUDY1N4J THE EFFECTS OF
PRIOR STRAIN ON THE OPERATION OF LATENT SLIP SY!STEM5,
(4) A STUvY OF STRAIN HARUENING BY CALCULATING
THE STRL.Sb AT A PuOTNT DUE TO PILE-UP COMPLETE
DISLOCATION LOOPS, (5) A $TUDY UF THIE PROCESS
OF FRACTURE IN FATIv.UE, BOT~~I EXPERIMENTAL BY OPTICAL
AND LLECTRON Mflh.ROSý.OPYo ANU THLORETICAL 6Y APPLYINuj
DISLOCATION DYNAMICS. ('6) ANi EXPERIMENTAL AND
THEOJRETICAL STUOY OF PLASTIL LONE STRAIN
DISTRIBUTION, CONTROLLING FRACTURE TOUGHNESS, AND
PROPAt3ATIUN VELOCITY CONTr<OLLINb. CRACK SPEELD, IN IRON
ANU AN IRON-SILICON ALLOY. (7) A SIMILAR STUDY
'OF zaRASbo INVOLvIN4G STACKINW3PFAuLT ENERGY ASi A
VANIAtdLE. (8) A SfUUY OF CREEP, RELATING TO THE
SLOv u.ROWTH OF LRACKS PRECEt.DINt3 RAPID CRACK
PROPAt3ATION, $Y APPLYINu THE THt~ORY OF THERMALLY ANU
STRESti AclTiVATEv RATE PROCE:)SLS TO DISLOCATION
MOV~lLNTS. (AuTrIOi( (U
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARi.H CONTROL NO. I-LBMLI

AU-10U 2,33 1I' 8/ 4I
ýNAVAL RESLARCH LAB owASHINGTON D C

T,(ENDS IN ,CHARPI-V- bHELF fENLRGY DEGRADATION AND
YIELD STRLNGTH INCREASE OF i4EUTkPN-t'Mb'RIiTTLEO
PRESSURE VESSELSTELLS. (U)

,fLSC.RIPrI:VE NOTE: 'INTERIM REPT..
uEC 69 29P HA*THORNE,j, RUSSELL

RtPTo NO# NRL;7O I
PROJ: NRL-MOcj1ig, KR-O007-II-q6-54~O9

UNCLASSIFIED REPORT

iDLSCHI.PTOrcS; (*NUCLEAR REACTORS, MATtRIALS.,j
(OSTLEL, ORAUIATION' UA11AGE)l PRESSUHL VESSELS,.
tMdRITrLEMENT* 111PACT TE'STS, NEUTRON REACTIONS,
TRA1NSITION TEMPENATUNE, OUCTILITY, TOUGHiNJESSs
1IENSILL. PROPERTIES, *ELDS (u)

L ~~I uEiqT-I FTE R S- S-tEEL A-302-8,B STEEL A-k-039
STEEL ,A-ýb4 (U)

THE EFFECTS OF NtUTRON IRRAUjIATION ON CtIARPY-V
SHELF ENERGY ANO YILLD STRENVGTH WAS EXAMINED FOX
TrIREE PRE-)SURE VEbSLL STEEL COMPOSITIONS: A3O2-dt
A533, AND A54~3, THE EFFECTS OF RADIATION
EAPUSURE AT LONV TLMPERArURE (<3UOF (I149C))
ANO AT ELEVATED TEMPERATUqE (b,5UF (288 L) TO
74UOF .4393C.H ON THlE OVERALL NOTLH DUCTILITY ARE
DL)CUJNLNTEU A~ND L'OtP-ARED. SUMMARY PLOTS SHOWING THE
SIMIULTANEOUS OEbRADATION~ FN SHEL 'F EIER~GY ANU THE

-' ~INCREASt, OF YIELD SIRENQ2Tt LEVELS BROADLY ILLUSTRATL
THE PROGRESSIVE CmAwGE FROM DUCTILE FRACTURE
PERFORMANCE To RELATIVELY BRITTLE CHARACTERISTICS.
(AU [HOR) U)
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UNCLASS I FIED

DUC IýEP'owT t3IBLIOGHAPHf SEARLH CONTROL NO. ILBHLI

AU-'au 098 13/b

FURL.It3N TECINULUG.Y oIV ,jRlGm.T-PATTEHSUN AFB OHIO

'METAL SULLERING, 4U)

SEP 69? VqIp LASHIrOVe F. lLASHKOpSa
V. ;

XLPti Nota FTO-MT-2Z,-390.68
PKcOJ; PTU-72'3O27d

UNCLASSIFIED KEPO,.T

SUP'PLLMLNTAY NOTE.: LDITED MACHINJE TR*ANS. OF MONO. PAIKA
IIETALLOVt hiOSC~oV- 1967 PI-36,7#

DESCRIPTORS: (OS0LDEt(ING,, REVIEW5), bOLDERED
J'OINTS, SOLDLR'4N'. ALLOYS, SOLDERI.NG FLUXES, METAL
PLATLS.S EMdRITýTLEMENT. STRESsES,ý, DIFFUSION
IdONDIN~js 80NDING, o~RAZIN(31 MET-AL JOINqTS,
CRACKS, CR(StALLJIZATLON, HLAA-RESISTANT ~ATENI-ALbs
Ii'JTErIACTONS, USS~kR (U)

iOE:NT IF I ES: THANSLAT I otq j U)

THE BUOK INCLUDtS kATERIAL UN NEWi VARIETIES OF
SOLOERING: L)IFFUSIO)ý' RES,ISTANCE-IIEACTIUN; THE
LATEST ACHIEVEMENTS \ITN THE. kEýGIUN OF SOLDERING
TLCmNOLoc~y OF ALL'OYS B3ASEL) ON ALUMINUM, COPPER
TITANIUM AND OTHERS AR'E DtSCRIBLDo-8ASIC
INFORMATIuN ON THE PHY§,\ICAL CHEMISTRY' FUNDAMENTALS OF
PlROCEbSES OF SOLDERING A\RE UISCUSSEU, ESPECIALLY ON
THE ;NTERACTION OF THE MtTAL TO BE 50O'LDERED WITh THe
LIwUlU SOLDER. FRACTI4CAL E..XPERIt.NCE IS GENENAL'IlED
IN THE APPRAISAL OF THE EF'FECT OF COMPOSITIONS OF
SULUERS, SOLDERABLE METALS ANO BASIC TECHNOLOGICAL
FACTOtiS Ofq THE WUALITY OF SQLýDER~ED JOINTS.
(AUTHUR) (U)
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,UNCLASS IF lED

U)DC REPORT LIBLIOGRAPHI' SEARCH CONTROL NO. ILBML-,l

AUJ-701 u'47 1 1/6
ILLINOIS INST OF TECH CHICAUO DEPT OF METALLURGICAL

ENG INE.ERI NG

THE-EFFECT OF LEAD ON M-ICRO-C-RACK INITIATION AND

PROPAGATION IN ALLOY STEELS. THL EFFECT OF

CUMPOSt!T'IUN AND TEST COND-ITIO'CS ON LEAD-

LMBrU'TTLEMEi4T OF STEELa (UY)

Dt~SCRIPTIVE, NOTE: FýINAL -REPT. ON PHASE 2,

NOv 6Y' jlf9P ARKEOILLIAM Re ;BREYER,

CONTRACT: UA-2O-1IJ-AM'C-1O62LJCT)
MOUNITOR: TACOMl TR-10752

UNCLASSIFIEU REPORT

DU.SCRIPTORS: (*STEEL, £Mý¶RlTLEMLNT)s
(*iE.H0RLTT'L~LMENT-s -*LEAD-)-- -L-tAL -ALLOiY-S,-
FRACTURE(MLCHANILS)I,-CRACK -PROP'AG(ATIIJN,
FA-TIi.UU(MECHANICbI, URAIN SIZE,
5TRAIN(MLCtIAN1,:CSJ, CRACkS, TLMPENATUFCE,
FRAC TOGRAPHY (U)

IVENTIFIERS: STELL ~4145 (U)

THE EFiF.C'TS OF ILOMPOSITIOiy uR4,16 SILE, STRAIN RAT-E
AiND OTHiER VARIAbLES ON THE LEAOE;"M88ITTLEMENT OF
STEELLý 14EE STUDIED. THE LEAD EMBRITTLEMENT OF

STEEL %WA ObSERVEU AS A LuSb I'N DUCTILITY AND TRUE
FRACTURE $TRENGrH OF HEAT TREATLD 'STEEL TESTED AT
ELEVATED FEMPERA'TURES IN THE PRLF..NCE OF LEAD. THE
EMBRITTLEMENT WAS SLEN OHEN THE LEAD AAS PRESENT
.EITHIER INTERNALLY IN -THE STEEL (LE'AOEu $TEEL) OR
SUL-DErEU To THE SURFACE. THE. PHENOMENON JjAS FOU14D
TO EXIST OVER A RANGjE OF TEMPERATURES FROM ABOUT
3 uUF (I.E. MORE THA1A 30U F tsELOvV `HE MELTING
POINT OF LEAD) TO A BRITTLE-T-UDUCTI-LE TRANSITION
TEHPERATO~gE VOHICH RANGEU FROM 7U0 F To OVER 900 F
DL.PE 'NUING O1N A NqUMBER OF FACTORS B. IT WAS FOUNU
THlAT THE. EM8RlTTLLMENT VARIED VViTH COMPOSITION AND

SLEME0, AT AN EwiUIVALENT STiENGTH LEVEL, TO BE MORE
StLVRE THE LOVER THE CARBUN OR ALLOY CONTLNr OF THE
STEEL. -THE LEAD CUNTENT OF A LEADED STELL WAS
FOUND TO dE UNIMPORTANT, bUT THE COMPOSITION OF THE
LLEAV wvA5 CRIrICAL. OTHER vAkIAt3LES -vvHICt 6ERE
SIUUoID INCLOI)ED uRAIN SILE, LOADING3 RATE, PRIOR
PLAsTIC STRAIf4IiNG AT ROOM TEMPER~ATURE AND CYCLIC
LOAUING. (U)

UNCLASSIFIED IZB~iLI



VaWCLASS FIf LEO

(DOC REPOxcT 8IBLIOGRAPHY 5EAR(.H CuNTRUL NO, 148MLI

NAVA'L fkESLARCli LABý tgASHINGTOW 0 -

PUSTIRRADIATIUN CHARPY-V ANU IJYNAMIC TEAR, SHELF
LL'VLL PL.RFORMAN(LE OP 1-2-IN. TgilICK At)3 3-o

PLATES ANU ,VELD MEJTAL9 (U)

flLSLRIPT1lVE NUTE: MEMORANDUM REPI,.,

APR 70 12P HAaVTHORNjjs He

RL.PT, NO. -,R L- mR -2 11-

IJNCLASSIFlEO RE'poRT

DLSCRIPTORS: (*RLAC'T0W'MATL.RIALSt STE.EL),

(OSTc.LL~I RADIATIUN DAMAGE), METAL PLA T ES,

tAELUS* PR~ESSURE VESSLLS, NL.UTRON REACIlONSt
tMuRITTLEM.2NT-t 0-JcTILI-TYl IMPAC~T TESTS (U)

IU E NT IF'IE K5-: St-ErL A-5S3-3b (U))

CtiARPY.-V (CV) AND DYNAMIC %AR (DT) TEST
CuMPAiRISONS AT ZSHELF LEVEL TEMPE.RATURES wERE.
DEvELOPED FUR THE IRRAD'IA.TELO CONDITION OF T,',O 12-IN..
T-HICK A53J-3- STEEL PLATES A-ND A SUBM 'ERGED ARC
'4LLL) oEPO!'IT. MATERIAL.S FOR Tj-I[S INVESTIGATION OERE
,P'KO'IuEU B3Y THE U., St ATOMIC. ENERGY

CUdO1ISSIONO'bS HEAVY $EcTIO~i STEEL TEC.HNOLOuY

(HS3)TJ PRUGtRAM9 IN~DIVIDUAL PLATES vLRE
IDENTIFIEU AS H!ýST PLATES'NOS. U! A14P 0,2; THE
WELO PREPAREU 8Y COMBUSTIUN EtIGINEERING *,AS

IOE-4JTIFIEU A5 WA.LU bO. LD,4 TEMPt.RATURE (<3!9OFt
l'19C) AND ELEYArEu TEMPERATURE (SbUFt 288C)
IIRRADIATIUNS WEtiE CONDUCTED,a FLUENCt.S FOR THE EIGHT

IRRADIA-TIcN LXPc.RIML.NTS RANt:EI tRUOi 2 T'o 3 A 1.0 To
THE 19TH POnbER 'N/!Q CM ;)I ML-Ve L.XPERIMENTAL
RLSULTS INDICATE THAT THE PLRCENT REDUCTION IN C

505 V SHELF ENER~GY IS,,CUMPAtIA8LL To THE prRCENT
RLDUCTION IN DT SHELF EwEriGY/C bUB V SHELF ENER'.2Y
RATLO FUR A'w INUIVIULIAL MATLERIAL A'RE RETAINED UNDER
IRRADIATION. OBSERVATIONS ARE IN AGREEMENT wIT'H

ECEIJT FINDINGS FuR A5413 ANLI OTHER A533 sTEEL
PLATE$. RATIO RETENTI-ON WOULD PERMir THE DERIVATIUN
OF AN APPROXIMATE PuSTIRRADIATIUN DT SHELF ENERI2

FKJ1'i POSTI.RRADIATION C ý)Ub V SHLLF LNERG-Y FOR~

FRAC-TUHL 5AFETY ANALYSES. (AUTHUR) (U)
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,UNCLASSIFIED

UD(. RePOT EfIBLIOGRAPHY SEAR~CH CuNTROL NO. 148MiLI

AU-70d .377 11/6 1,3/8
NAVAL HESLA1RCH LAO ivASH'SNuTUN D C

CURROSIUN FATIGUE CR~ACK CGI'OiTH tbEHAVIOR ABOVE AND

BL~LUfi K SUB ISCC. U

DLSCRIPTIVE NOTE: fINAL KEPT*#

MAY 7U I3 Za ALLAGHEI(,jo Po .

HEPT. NO, NRL-7O6'q
PRO.J; i4RL-MOl-08* RRU67-0jl-q6-S5l16

UNCLASSIFIEJ) REPORT

'DLSCRIPTONS: (*SrEtLo sCRACk PROPAGAlION),l
i'STRESS CURROSIUNt,.STEEL)9 -
FAT IuUE(MECHANI CS). FRACTUHE(MECHANICS),
riYUROG'EN EMBRUT~TLEMENT (U)

JUEqT'IFIERS. STEE.L HY-O bTEEL 4f340 (U)

ThE PuRPOSE OF THIS INVL.STIGATIUN WAS TO CONTRAST

THiE SALT AATER CORRuSION FA7IGUL CRACK PROPAGATION
B~.'EAVIONS OBSERVEU IN THE T'oo RLGIMILS 0F NO
MEASURAdLE SUS'TAINEU LOAD CRACK PROPAGATION AND OF

MtAbUriAbLL )STRES-C'JRROS ION CRACK INu RATES* A
TYPICAL STRUCTURAL STEEL, HY-80 STEEL, H.AVING
I~v~tRMEUcIA:TE STrKENGTH AND HIGH TOUGHINESS, WAS

SLLLCTEO FOR ITS5 HIGH RESI'STANCL TO ENVIRONMENTAL

CRACKING UNDER ')USTAINEU LOAD. A HIIbH-STRLNGTH 4340O
STaE.L ViNHICH -,AS PREvIOU.,LY hHOWN To BE HIGHLY
SUS(.EPTIBLE TO LNVIRONMEN4EAL CRACKING UNDe.R SUSTAINLO,
LO'AO'AAS CHOSE.4 FOR THE S'71'uDYo (AUTHOR) (U)
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-.----- UNCLA5SSIF ED

LUUC REPOR~T 61BLJUGR~APHY $E'ARCH CONTROL Nw. ILBMLL

AU-7109 164i 1i/b
tti EWUJTMENT LAi6b (-LEVELANU ,OHIO MATERIALS TECHNOLOGY

DEP 1.

~EVLUA1ON~OFHYONOf2EN EMoRITTLLMENT U

DLSCRIP71VE NjTE: TE(.HNICAL REPT.,

RLPI , tNo. ER!ý77

DLSCRlPTURS: IetIYDt(O~aEN EMaRITTLLMENT, IrIEORY)t
(*)TrLEL, HYO1XUGEJ L.MoR ITTLL.MENT ,. CRACK

k PRU~PAGATIONq, SrRý.sbE~q DIFFU$ION (U)

-THE -INCUBA'T'IONl TIm'E NHt.ICH PNECEI)ES THE INITIATIUN

OF >LO4I CRACK G8O04Th fN TriE DELAYEv F"AILURE OF HIGH-
STRieNcjTH 5TLEL (.ONTAINING HYDROQEN kiAS RE!VERSIBLE

W-lTr1 R~E.SPc.CT TO THE APPLILD STRLSS. THE KINLT'*,CS OF
THlE RLVER::46jLITY PHOCE5S IINDICATED THAT IT IhAS

CO.-1TRULLEO 6Y ThE DIFFUSIUN OF hY.ORUGEN AND HAD AN

ACTIVAr1ON LNERtjY OF APPlRLXI-MATEY 9QLJU CAL/MQLL.

r ~RLVLRS1I3Lr riYORQ)GLN EMBRITITLEMjYr SfUDIES WERE ALSO

CO'wULTED AT LIwUI0 NITHOi,,Ei4 TýEMPERATURES WHERE
D-1FFUSIUNAL PIkOLESSLS SHlOULPL NUT UdcCUR, THE

PNEIUUtLr RLPONiTLD LOY. TEMiERA1URE EMj~tIlTLEMEiiT
OtHAVIOR %VAS CON'FIRrEO N'(.TN BASIC 'INTIRAC'TION

BL.TiELN HYUi(UGENd ANL) THL L(A1TICeo THE ExPERIMENT~AL
R~.~L'SUT CUULU 84 bATISFA, 'TOH)'LY EXPLAINED BY THE
LAITILE EMBRITTL-'EliET TqjEURY PRuPOst~D By TROIANO,

JAUTHuR) (U)
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UNCL AtSSIF IED

uDL REPORT diaLIUGI(APHY SEARLH CoNJRUL NU. IZ8MLI

AU-70Y 5,54 lb/10
NAVAL RESE.A'-Cl LAd OASHINL.TuN D C

TH-E I;NFLUL'NtL bF LOMPOSITIOiN oN THE FRACTURE
TuU~tad1E!SS OF COiIMLRL-IAL NUCLEAR VE.S~LL VELD,!. (U)

DLSCRIPTI'VE NOTE.: IWERI'M dET,
juI'd 7U3 221' STE.ELELLNDELL E,

RLPTs Nu,,, 1RL-70YS
CUNIN1ACT.: AT(49-bi)-2l1O
P,%OJ: ,KRU07-14-'4I

UNCLASSIFIEL) REPORT

DL-S.R I PTO RS; (*NtXCLEAR PUWt.R PLANTS, PRESSURE.
VESSLLýOs (*4PRL.SSURE VES:-ELS, Emt ' RITTLF.MENT)q
,METAL JOINIS, ý%ELDb, FRACTURL(tHELHANICS,)l
TOU.Z,,r4ESS, RAOIATIuN DAMAGE., ST.ATISTICAL GATA (U)

IL3ENTIFIEicS: FRACTuRt. MECHANICS,9 RADIATION
LMb.R-ITTLE-MrLNT, S-TELL A3O2'-s, STEr-L Ab33-cj,
LLLECERUSLAb VvELDINb (U)

IhrlADIA11UN, STUULES OF vlELDS OF THE ASTI' TYPE
A.JJ.-u ANt) At)33-6' STEEL~t MUST LOMMuNLY USiEu
FUR CUMMENCIAL ovAlEh REACTOn~ vEzjSLL:ýt ()tmON5TRArED,,
SC.V.RAL I;4STANCt'S 1w4 WHICH THE 'tELD METAL EAHIB;..'TED,
LUALN FRACTURE TOuGuINES.ý UR GREATER ELE-VATIUN OF THE.
B14IrTLE-TO-L)UCTILL TRANSITIvN TE.MPEIKATURE THAN IHA-T
O6SE.RVED POr( THt. COMPANIOhi tASE.-PLATE AN4D WE.LD HEAT-
AFI%.CTEO-iONE MATLRIAL@.EAAr1INAIIUN OF THE
STRUCTURE AND CJMPOSITb.)N LLD Tu THE. CONCLU!)ION THAT
CUMP1ObIrIUN !S CRITICAL To, IHE LEVEL. OF RADIATION-
INOUVCLD EMBICITTL.EMEI4Ts THE. LEVEL CK COPPER AND
PHOSPriORUS CONTENIS HAS BEEN SHUVN T0 BE. ESPECIALLY
ckirIICAL TO T'HE LLVLL OF LmtjRITTLEMLNT a~ITH YtELt)S
HAVINm HIkH COPPEIN (>0.204) AND Pl1ObPH-OIUS (>
090161) SHO.4ING GIIEA;TER, EmP.RITTiLEMENT THAN THOSt.
CJ:41AININQ, LE$SýtR AMOUNISo rHESt LXPERIlMENTAL
ObSt.RV-ATIUNS %vEmE VERiFIEo THROUGH LABORATORY TESTS

4 li'i .eHICH THESE LONqSTITU--NTs AN41 OTHER RLSIDUAL
EtLkrýENT!S soERrZ CUNT-RvLLEL) IN ýiELUMLNTS SIMULATIN~j
THOSE FUR REACTOR SL'RVICE# (AUTHOR) (u)
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UNCL AtSS, F I ED-

UD'C R~EPORT BIBLIOGRAPHY SEAh.H CONTROL NO, ILZBMLI

AU-7U 9. ý /y 11/-6

NAVAL RLSLARCH LAO o~h INCTUN U C

AI4AL.ytSIS OF OiEUTRuN-EMBRITTLEmEiý-T Aid4 FLUX-
DL:4hjTy CUNSID~mAl t'NS OJF T,,E ARMY SM-! Rr.ACTOR
Pr(EbSURL VESSLL, (U)

Jufly 70 24iP SERPA'NsCMARLLS Z. R,;
RLPT. Nu. ;NRL.7 IU I
PROqj: .,RL-li0I-Iqs USA-ERi6-.11-69

UNCLASiSF1IEU hEPORT

'DLScRjPToRS; (*PRESSuRIZED WATER REACTOR5, PHIESSURE
VESSt~LS), ('STEEL, EMBR'ITTLEMEiiT)-, NLUTRUN

* FLUX, VOSI1METERS, i4EUTROgq SPLCTRUM, TEMPeRATUR,j,
OOIE~rl "REACTOi(Ss zTATISTICAL ANAL'(SIS, TWANSITI'ON
TEMPLRATuRL, REA.CTuR SYSTEM C.OMPONENTS (U)

IUENTI'F,IERs'; FLULNCEI STEEL A-ZlI~t'SM-IA
HEAC TOkS- (-U

TflL ANMY tsM-1 RLACTuH HAS Bt'EN tVALVATFjj ;'I[TH
RLSeECT Tu THE LNc.RtASE IN' TRANZiITVN TLMPEtRATUr<E W
THE. A212-u S)TLEL rRLssuRE VLSSEL. ALTHOJGH
STEELL. FRO,-1 THlE 1iEAJŽ FuRm'IvG TriE VLSS'EL IS NUT
AVAlFLABLE FOR IrRADIATIuN-Rr-Sr'ONSE cEHAVIUR T-ESIING,
TilE INIrIAL TRAN'SITION TEMPLRATURL OF 4Ui DEG F Hq
D0.~ C) WAS, ULTERMINLD FrNOr vESSbL STEEL. A
RLLATIONSmIiI sEbPLEi4 INCRLAbI1 NG EmBRIT"TLEMEI4T FUR A
9-ii'i.-THIýCK PLATE OF A2126B STELLl REPRESENTING
THE ASTM RE'FERENCL HEAT FuR THIS COMiPUS-ITIOri, AND
INCrtLASINu iqEuTHOa'v FLUENCtý iYAS LSTAsL'ISHEO'FOR THE
IRRADIAriON TEMPE'RArURE CUNUITIUNS OF THE SM-i
REACTUR. C0146ININk3 111TH THIh THt. ARMY-IMPOSED
TRAi4SJTjOIN TEMP`LRATURE LIMIT FO'K THL SM-I RLACTUR
VESSýEL OF 29b DLG F (14'6 UEki C) RESULTS IN A
FLULNL.E VALUE OF zo) X IU TO InE 19YTH POflEh N/bQoCM9
> 0ý95 Mc.V FUR~ A LIFLTI'ME VESSEL EXPUS) 'JRL, TML.
NLUTRUN FLUX LEYwEL FOR )THL VESSLL ?#AS-,EbTAB-IiSHtLD BY
EXTtiAIOLA1INU A CURL-RE~sluN FLUX MEASURLmLNT USING
7'ME RESULTS JF A CALCULATED NEUIRUN SPE~CTRUM AT THE
REAL-TOR VLSsELL. (AUIHOR), U
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U14 CL AS$S I P l'E D

uUoc f<FFORT BIB11LIOG GAPHY SEARCH C-UNTROL, NO. IL481L?1

NAVAL <RLSL.ACH LAU v.ASHL'NGToN 0 C

IkHAUIATION EFFtCt,,S ON REACION 'iTRUCTURA~l

O4SCRIPI~VE N(JrE: WUARTERLY PRORo~ESS REPT. 'I M1AY--3.l
J',J.L Iu t

AUiQ 7U 36P STtl~~ I#, ;HA-'THORNEtJo

'RLPT-. Nuo 14PRL-MR-2iSJ
CUNTRA.CT; A~THý9-z)-211'o
PROO: RkJU7-IflI-4IbNU9, N4RL-MOI-14

UNGLA'551'F*IEU RPr/Rt'

SuPLM'NTA) 'NOTLt' bEE ALSO AL)707 j369

D c SC RIPT-:OR CoRtý:Cr-TUR MA-T-E.R-,A-LS, RAL)IAT'IONUAMAoEJ , (*STEEL* RAdTIr uAi4A(E)9,(#VAIvuium, RADIATION DAM1AbE:,tFRCUE(4CAIýý)j PRESSUk~ VE'!bS'E~ ~TREACTjoNSA 'Et1BRI1FTL~rENT 
UTwIL)EivTF.IF-RSf STEcL A"533gj 

(Ul

THE RLPURT INCLUDES: (1) AýSESSH4EN`Tb OFRADA1A,1UN RESfSTr'AivT A53.s-6, PLATL FROM
AOOLFUCO MPuSI,,Tlo Or0J-TUN (hl10N,ýTtAfpON MELT,(21 ASTi~uY, OF THROUGH-1THICKNESs DUCTILITY Ill ANIRRAO14TEU REACTOR VESSEL WALL, (3) NEUTRONEM8tRLTTLEMENT li. A b111ULATEO REACTOR PRkSSujjE ViLSSELWALLs, AND (q)l FLINU.A(ENTAL EXPLONArIUN OFRAL)1ATLIU1 DAiIAGL IN VANADIUM, (A.UtHuRJ (U)
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U N CLA $S' F IEl)

uLJ~ REPORT. 31B`,.IUGRAPHY SE'ARLH CONTCROL NO, ILBMLI

'AU-71'i 166 I1f/6 i8k8
NAVAL RESLARCHI- AD oASHINGTUN D C

OLMuN!)THAT'ION OF IMPROVOP F'ADIAT1ON'
EM6RITT(,lE'ENT RLS'ISTANCE OF Abi3J-B' tiT-EEL
TtIRUU(H CUNTHUL UF SELECTE.D RE.SIDUAL
ELCME'NTSjo(U

DLStHIPTIVE NOTE: $UMMARY lKEPT.1

MlAI 7u 34tP HriATeORNEjJo RUS-)ELL
RLPT* N~O, NRL-7'121
CUNTkACT: At(49-!,)-21 I`
PtNOJ: R~RuO' I- 1,. -4 -54U09, NRL-MO -10 I I'

UNCLASSIFIEV REPONT

DLSCRIPTORS: (*STELLs RAO'JATION uAtIAuE)9

LMBR-ITiTLL-MLN-To- S~NiTVpRESSURE VESSELS,

REACTOR MATERIALS, OUCTILJJYo TRAN51rlOtq

TEMPLRATURL, ImPu0HIT1ES, REDLJ'CTION (U)

I LIEtViI FI ENS StEL.L A-5336 1.0

~THL PRIMARY OBJLCIIVE Of $PLICIAL MELT

SPELIFICATIONS AND) MELT PLAINNINk3 e1A0-TriL REUUCTION UF

CUPPEIN ANt) PHIOSPHORU'S CUNTENTS [0O TMiE LbviEsI P6SSIBLE

LLVLL. RESTRICTlOiqS 4ERL ALSO IMPOSLD ON THE.

CCiPJTENT OF OTHEN rmESIDUAL piMPURITY ELEME~Ns VITH

Ki4OivN ON~ bUSPEt-rEL) INFLOENCLS ON RAUPATION,

Elt3,mITTLEMEo4T Rt.S1STANCe. 'FUR A BROAD ,ExpLRIMENTAL
ANVALYSAS, THE MLLI vtAS SPLIT TO PROVIDE ?4ATERIAL

RLPkESLr'4TlNc2 THt. PRIMARY MELT A,(JALY5:IS (9OeO4'Z
CU) AND A ME.LT MOL)IIICArIUN (U,13% Co.s

PLATES HEPRLSENT laG EACrI ANALYSIS W&RE ,ALSO SPLIT

ANO SECTION5 INOIVIVUALLY HtAT-TRZArEU TO CLASS I
OIk L.LASý) e 5,TREN'GTH C-ONb!TIIJNb- ALL PROCEDURES

U!SEL V~ERE ýTANDARL1 MILL PRAcLTCLS* t0AOPATIOia

AbStLS:MENTS SHOvvEu tilE PRIMARY MELT 4ANALYSiS 40 HAVL

C VLRY i.Oiv !)EmSITIVITY TO RAOIATIuN EmBRITTLEIIENT A7

5SbUF (2d8LI. (AUJTH$Ot) U)
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U N C L:A!)SSF A E D

UUOC REPORT 61BLIUGRAPHY' !EARLH CuNTROL NO* 1LBMLI

LOCISHEEp-bEURGIA Co'MARIETTA MATERIALS SCIElkv-'ES RESL.ARCH

LAB

CLEANING ANG CHLMICAL TREATMENT OF AIRCRAFT
SURFALE~i TO PROVILJE OPTIMUM CLEANING
PROPERTIES. (cu)

'DLSCjRIPTIVE NOTE: F1INAL SUMMARY r(EPT. 23 OCT 67-23 OCT
70,

OCT 7U 12YP MILLLR,R. N. ;HUNPHREYý,Fo
to ;BLEIC~lA9

RE.PT. NO. LGR-ER-9704-8
CONTRACT: N00019-6b-CL-0O[7

UNCLASSIFIED REPORT

0 ISC--PUP4OR54-( .-(A I-RC-RAFT- f- -IdSHLS~,. -.*-LEAN-J.NG )s,

WUALITY CONT0I~OL HYDr(OGEi4 LMURITTLEME.NTO
HALJIOACT1vI'c. ISOTuPtýSs SURFACL PRUPERIIES,
COATINGS, ADdHESIONs LPOX,,Y PLASTI'LS, PAINJS,
CLtANING, COMPOUNDS (Ul)
j UEI ~E R ; 'I- I3U AIRCRAFT, P-3 Al{RCRAFT,
b/Zý'I(OfABLE CUATIiqGS (;U)

FINAL RESULTS ARE PRESENTE.D OF A PROGRAM ToODEVELOP
IMPýROvEk- METHODb OF CLEANING AIRCRAF SURFACES PRIOR
TO PAIN' ING# THE FIRST OBJEC.TIVE. OF THE PROGRAM WAS
MLT BY tHL. DEVELOPME)NT OF A SIMPLE AND ACCURATE
METHODi FOR UETERMINING TH. uEGRLE OF 'CLEANLINES6 OF
SURFACES,-, IT CONSliSiS, ESSENTIALLY, OF PLACING 5-
MICNOL'iTEt D)ROP,$ OF DISTILLED WVATE'R ON THE. TEST
SUiRFACE, elEASUR-INu THlE DROP DIAMET~ER AND CONVERTING
THE DROP DIAMETER TU A- wUANTITAT~IVE VALUE OF SURFACL
ENERGY. NthE CLEANING PROCEuURE5XlExE EVALUATED BY
MLA145 OF RADIOISOTOPE, SURFACE. ENERG~Y, HYDROGENJ
EMBR17TLEMFNT# ANy COATINtj. ADHESION TESTS, THE
BLSr T'ii PROCEDURES FIFRE A-PPL JED To A C-1 3 0 -AT
LuC,,HE.ED-GEoRuJA ANi) TO.A P-3 AIRCRAFT AT
LOCKHEED-CALIFOFCNIA 8BEFORE THE FINAL EOOXY-
POLYAN'IDE PAINT SYSTEM ivAh APPLIED. FIVE HAND!-
PLELA'ILL ANQ FIVE ALKALINL-iiEMOVAdLL COATINtjS &ERE

EVALUATED FOR THE-IR ABL'LIJY i-O PROTECT CL-EAN SUNFACLS
FKOM LONTAMINATION. THE SiRIPPAbLE COATINGS vOHILH
GAVt THE. oEST RLSUL1S IN LAUORATORY T'ESTS WERE
APPLIED TO P-3 FUS)ELAGE PANELS. HANO-STRIPPABLE
COATING NO. 14 PRvVIDED GUOOL PRuTEClION FUR THE
PANELS! DURING ChEMILIAL CLLAWING AND DURING DRILLING,
CUUNTER5INKING1 AND RIVETINQ OPERATIONS.
ChLMICALLY STRIPPABL.E COATING No. 11 PRUVIDED
GUOU PROTECTION FoR THE PANLLS DURING THE DRILLING# (U'
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UNCLASS IF'IED

UOC REPORT d:IBLI0GRAPH'( SEARCH CtJNTkOL NO- lZBMUl

AU)-715 7'N 11/6
NURT;ROP CORPQRATL L.ABSHAWrHURNE CALIF

Eilai,!rTLEMEI4T 61Y LhIWUID METALSo (U)

VrcSCRIPUIVE NOTE: F I AL r(EPt. 9 MAR-ts OCT 70',

NOV 7u oP AMDARtM. H,~:
RLPT. NU# NCL-70-75R
CUNTRACT: uAtiCO'-7u-L-OO28

tIONITOR: AkOk) 92I8:l-mc

UNCLASSIFIED) 'EPORT

DLýSLRIPTUHS'o (*LIQLuIL METALSi *EMBRITTLE~MENT)i
ZINC ALLOYS, CADMIUM ALLOY:3, IERCURyt ALUKINUM
ALLOYS t(U)

-Uii RT.U~ IEASMAYO ThE INVESTI(GATFONS

PLRýURMlLD Ui'JLR TmE GENLRAL TITLE~, iEm8R[TTLEMENT
'BY LIWiU1O METALS.'j UUJRING TiiE PLRLOL) OF THE
IRLPURTo Ail EARLIEtl INVESTIGATION OF THE EFFECTS OF
SEcuNU. PHA5SO ON THE SU!)CLPTI'SILITY OF LINC-CAO'MIUM
ALLOYS TO E11BRIITTLEMENT BY LIQUIO MERCURY~ AT AM6IENI
TEIPEhATUkE IPAS CONTINUED THE INVESTJGATION wITH
ZI3NC-,CAUMIUM ALLOUYS -iAS INTLNoED To EL.UCIOATE THE
RULý- UF Pu1AhE IN INmIjBiTiNG THE EMBHITTLEMENT OF THE
MATdIA. PHASE (ZINC) IN mERCURY. FN OTHEk
STUDoIES, ['POLYCR YST ALLI. ALuMltqiJM 2*,S W/O-ZINC Soi vo/
0-MAGNE'SIUM ALL,$Y., LONTA1kls4iiG VARYING THICKNESSES

(uou4 TO Usib MICROi4S) OF DLNuti&O ZUNtS AT THE
-GRAIN 8UUNDAHY svEKE 'TESTED IN TLNSIUN To FRIACTURE IN~
LItýU2I,u fiEkCuRY AT 25C. IN ADDIT'1ON, STUDIES 4ERE
UNOLRTAKEN TO IINVLSTIG4TE THE RULL uF TNE CtIEMkLAL
NATURL UF THE LiOu~li) METAL UR LIQUIo METAL SOLUTIONS
IN UETERMININGU THE UCdUijRENCE AND THE SEVERITY OF
LI.4U~u METAL LM6RITILE-MENT IN A~ GIVLN EMBRITTLEMENT
CUUPLL# THESE STUulJS RL-VLALEO) rHAT THE SEVERITY
Of LIWUID ME.TAL E'IBRITTLEMENT I.b RELATEU TO THE
ELECTtkONEjATIvIIItS 0,F JHý. PAiTICIPATINGi SOLID ANtD

LIQUl,, METAL. (AUTHOR) (U)
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U NCLASS IF IED

UD REPOkT 61BLIOGRAPHY SEARCH CONTROL NO. IZBtlLL'

ALu-71b dO/ 1/
PENN~SYLVAN~IA UNIV PHILAUELPrIIA SCHOOL UF CHEMICAL

E ;44~IN .E iI N G

FUNUAMMENTAL CURReOSI'UN rUUIE.S; thYOROGEN
EMBRHITTLEMENTe (U)

DLSCRIPTIVE NOTE: TECHNICAL KrEPTes

uE. 7U 3dP iNAmBUODHRIkTo K. Go.
NA.41IS ,LEONANUD

RLPT* NO@ UPH2-78-UOrZ
CUNTRACT: i4OhJI'4-67-A..D2'6-OU~q
P80j: 0R-036-077

UNCLASSIFIEL, REPORT

ULSCKIPTORS;. (*HYDHO~jEN 08MRITTLLh1ENT# *1IRON),

DIlFF-US+ON, t--C-L-D lURK-I NG, -RU,ýýL I NG MEcTcALLUXiY),r DEFOKMAT 1Or (U)

TmE ELECThROCIIEMIAL PERMEATION mETHOD SVAS EXTENDED
By ANALYSIS OF THt. LECAY TRANS1I.NT FOLLUOiNb STLADY
STATE PLRPIEATION.o P'KO' THE AMOU14Tj OF EXTRACTED
HYUV16(jE'N COMPARC.D WITH THE A'MOUNT, PREDicTLD BY THE
Pr-IRi1EATIOi4 MOUEL, 11 1S POSTULATED THAT HYDROGEN
OIFýUiIVITY IN ARMCU IRON IS COi'4CENTRATIO,N
DtPt.NUENT,, PLRMLATIUN STUDIES Of COLD-ROLLEL)
ARMCU iRoiJ INDICATE (A) DIFFUSIVITY DiZIC)
DLCREASES FROM, 5 X 10 TO TriE -5TH TO Des x 10 TO THE
-STH SQ Cll/!EC. IN' (jOINu FROM ANNEALED T6 2s
RLDUCtD SAMPLES;, 18) DEFORMATION RESULTS IN
INCyNEASINU ABSORPTIUN Of HYL)ROGLN FROM I X 10 TO THE
-8Tri 70 3u0 A lUO TO THE -uTH MOLE H/C.C. OF FE..
IN QOING FROM ZtRU TO 1796% REDUCTION IN THICKNt.SS;ý
(L) ADDITIONAL COLD ,VORK PRODUCES LITTLE FURTHER-
CHAN~GE IN HYtOROt3EN A8SONBLD OR IN APPARENT
DIFFUSIVITY. (AUTHON) (U)
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UN'CLA,.S I F I EL)

-LJýiL X'EPOrKT 6IBLiOGR'APHY !bEAR(LH CONTROL NU'. i'ZBMLI

AUJ-716 40Q5 lb/j-o 1,1/6
NAVAL RL.SLARCH LAU twASH1NtiTUN D C,

IRRADIATION EFFLCIS ON R~EACTOR :)TRUCJURAL
MA1~tR I A LU u)-

0.SýCRIPTIVE NOTE:- WJUARTEN~LY PROGRESS REPT. I AUG-31

OLT 7U,
NOV 7U, 61P STLELEtL. E. ;SERPAN,C.

Z. , JR@;LosS,Fo is oHAo~Tt1ORNEsJo Ro
PUZAK,Pi Po

RA.PT. N~o NOL-MR-21)81
CUNTRACTA AT99-bi-2110
PROJ: RRUO?-11-4'fl-t'U9, NRL-MOI-J0

UNCLASSIFIEV HEPOR'T

SUPPLLMENgTARY NOTE.: ~EE A L.5O Q UA -TtERL0- -P-R oGR E-5 -RE-PT
U)kTtu. -lb AUG 70,'AU-ill 321.

DLS..,IpTORS: (*Rý-A(.TR MATfR[ALS, RALIIATIO'N

(OVA14ADIUMs RAD'JATIPN DA11AI3iE,.1k PRESSURE V.ESSLLS,
FRACTURE(MLCHANICS) , E'M6HIrrL.M~rNTj oiEUTHON
'kEAC-TIOI4b, OISLOCATIUNS, ANNt-ALiNG ~U)

ThE RLPURr, CLOVbRINi.3 RESEARCH FiuR TIE, PERIIOO) I
AUGUST - Ji OCTý)SR 19?14, itCLUUES: (11
IiNIT'AL RADIAriUN OAM1A6L SURVEILLANCE LS'ULTIS FUR THE
MH41.A REA'LTOR VL.SSEL, (2-) bLVLLOPt-4.EN.T OF A
RLFL.RLiqLE FLIUENC'E DLCREASL 1 MROuGh A HEACTC.iý VE!SSEL
V#ALL, (3) ANALY-61t .UF TiiE ýLUENCE GHAVILNT IN
Ttý.R.:'IS IN TERM1S UF Ftl-ACTURE i3EHAVIUR, INCLUDING
F¼KACTURE E.XrENSIO~q hESISTANLE FuR. TriE TIROU(.,H-WALL
VL55LL PRUPLRTIt.Se (1) CORRELAT.1ON uF CHIAHpy-
V A.W DYNAMIC TtAlR TtSt RLSULTS FOR REA'CTOR, S-TEL.LS
A0TLR IRRADNAT(UNq (5) TRUE STRtSSý-NATUK~AL ST~RAI'N

*D00T1RMNATIQONS, FOr< SENVE1AL iiI(3H TEMPEHATURE ALLUYS
IRHAL)SATEL 1,N THE -EbR'-II tiEACTUt'Is A'46 (,,b) THE
NATuRL OF DISLOCA1JUN LuOP %ýROWTH 00RING ANg~IEALING O~F
IIIRAVIATEu vANAWJI.M* (AuT-tiOm) (u)
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UN~ICL AbS iF IED

00DC REPOR~T BI.8L.I OG8 A HY b.EAR(M CU,NTHUL 'NO. 1L'SMLI1

A0-~.117 q6Lý Ii/D 18/10~ 'l /6

'NAVAL RESLAF(CH i..Ab ivASHI-NuTUN D C

RADIATION RESI-STANT EXPLRIMt-NTAL dELD'

MLTALS FOR ,AUVANCI:D REACTOR, VESSEL 6TF.ELS9
(U)

7U li H'AVTHOR'NLi,J Rs ;F(3RTNERs
E,. ;GiRANT#Ss 0o.

U~iCLASSiFIEu RCEPORT
AVAILABILITY: P~~ IN VoELLI'N4G Ji~L.sg 9P (JCT

SUP.PLtL~hNr.Ai<y NOTE: P~RESEN~TED AT' TtiE A*S NATPONAL FALL

MEL.TIN( HELD IN OALTIMOREj Mu., ON 5-8 O.(.T 70.

DL~.SRIPTURS:, *,ALLt)S RAADI ATIO 104 AMA,:E
t*k6ACTOR MATLRI'AL~p q~ELL)S,,t -(,.SiE-EL-v
-R-A DV'A'T'IQ 0 DZA NjA GE) P R ES 5URE VESSE.L51
LMt3RITTLLMLNr; I iH''BITIONct VILLuING RLIDS,

CHE.MICAL A'NAL0515l MLCHAWI1CAL PRUPWRIES (U)

THE STUDY c4LEA'RLY DLtIOIJSTRATES LFFECTIVt. CONTROL

OVER ijNý RAUIATIONt E.MBRITTLLMENT BEHAVIOR OF A 4 1/9

Cf%-IMu vVELD COAPOSIfIONt EXP~ERIMENTAL FINDINGS
OFENr THL woAY FOR IHL USE OF PROMISING HIGHER< 5TtIENGVH

STEELS IN AUVANLED' NEACrOm VESSE.L CONSTRUCTION,
OPTIMUM -RADIAfIUN EMBRITTLEMENT RESIST-ANCE LS SHO*N

TO 8EqUIRL COPPL.R CUNTE1NTS AppRtCIA6LE LESS THAN

O.16%e (WvHON) (U)
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UNCLASS jF IED'

L'L)C iiEPOxT -81i3LIOGRAPHY S'EARCH CONTROL NO- iZ8MLIl

AU)-117 S53 1 1/0 19/6

WJAT.R'VLIET ARSEN~AL v4Y

SUSCEPTIBILITY UF GUN, STEELS5 TO STRL,$S cS.
CORRiOSJON Cr<AC-KIN(. CV

bESCR'P-TI-VE NOTfz: TECHNICAL NEPT-.*,, FRU1NOV 7~J 4Up COLANGELUVITO J.;RGON

'REPTo NO. ivV-T-7O['2
PROJ: OA-66661

UNCLASSIFIEU XE'POR~T

-DtSLRIPTORS; (ISTEEL, *STRLSS CORROSIONIK (.6iUN
bARRELýs, Sr-RLS .ss0501l Cý^~JIr),i3RITTLt.MENT,
FRAC!UKE(MLCHANvICRS), CRAkCK PtKOPAtjATjuN (UC

VuEN-'r IIES; H[IGH4 STR-NG-T-H s--E-EL-b ful

'PkL(ýRACKEL, CANTILe.Vt.R BtA'r- SPECIM6N., EX-TRACTED FROM
SPECIFIC UUN TUbEý) OvERE SU83,ECTLD TO A CONSTANT L(,AkU
'IN' vAr-IOUS EVIlOidMEjNTS TU v~ETEIRMINL FRACTURE TIME'St
SPEJiMENS EXHI'barLb S,TRESS LORkUSION 5SUbC E PT IB I iIJT Y'
IN JZ NACL, D-ISTILLLD ~VATLR AND IUO% R H
AIRý, tvITH 3)6 NACL BLI'NG THE MUS(T DEG3RADIN~z
ENVIRCJNrENTo VAR~IATIONS Ifn SUSCLPTidiITY APPEARED
01N A TU8E TU TUOE BAS,I"S A'ND WERE RELAT~u TO THE
TEL1PER EMbRITTLED CONDL)ITION OF TeHE TUbE. ADt0ITIONAL
'TL.ST.S lq LIASTILI.EO ViATEN, VARYING YIELD~ STRLNGTH
MACTEHIAL, SHUitEtj THArT, FNALTtRL TIME WAS. DEtREASLD AND
CRACK GXOivTt1 RATEz INCRLA5EUj AS THE YIELD STRENUTH,
*WAS INCR~EASED. (,AUTHOR',) (U
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UNCI, .;S'F 1 E0

uDC REPORT 81BLIOGRAPHY -bEA R LH CUNTFROL N0. -IL8HLI

AUl-11b uJ'i J1<b
TRii EwUIPMEiqTl6(uUP CLEVELAWQ OH!O MATER~IALS TE(.HNOLOGY
LAB

EF~FECT OF ALLOYI-NLU tLEM'LNTS ON -TEMPE.RED
WA~RMNSITE E.miR1TTLLf1ENT ANVU FRACTýUHE
TLuW3HWES,S OF LO~v ALL.OY I1I'(3H STRt.NG'Tl
S TEELbs- (U

DLSLRIPTIVE NuTE: 'FlJJAL tiEPT, 13 MAR 69-1,3 AUG 70,
JAN 71 .8 1P VI*SHNEVSKYoce

CONTRACT: L)AAG't6-69-L-O0oO
PROJ: U.A-1-T-062105-A-328
MONITOJR; A MM tiC CR-69-18/F

UNCLASSf'FIEO REPOR~T

SUPPLE IENTAKY NOe: )EE ALso REPORT UATEU FE4 70p AD-
702 ju6.

DE'SLR-IPTORSo; (.STELLs NOTCH TOUGHNESS),
MARTeN,S!lTE, TE.NSILL FROP~rkT,4:-.S,
FRACTUR -E(MLCHANILS), EMBHITTLEMEi'JT (U)l

IL)ENTIFIERS: *HIQH SJTRENGTH STE~ELS (U)

A SIUU.Y WAS PLRFOidILb ON THE INFLUENCE OF VARIOUS
ELEMENTý) UN THE NOTL.H BLNU FRACTURE TOULHNESS AT
7SF AND -IOiJF OF .3b,%C, 3tN1-CR-MO-v
MARrENSITIC STELLS TEMPERED BETlEEN 4UO~ AND 8OOF,.
Tn& LLLMEN'TS 'LXAMiNLO INqCLUUEU, -* MIN$, S1
CH, fqd, MOo CU, IV A14D AL*- TmE UOV.RALL
VAý1A-TJON I-N ROum: TLMPEttl ktE YIELD, A'ND TENSILE
STRLNtTHS FOR TIVENTY-FOUR STEELb 6,Ab 155-23U KSI'
YILLD STRLNtjTH ANU 188-2 8 8 KSI TENSI-LE ý)TREINGTH.
(AU f tH)U (U
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UNCLASS IF1 EL)

UDL REPOR~T t3'IBL[UGtRAPHY SEARCH CUNTROL NU* LhBMLI

AU-~72u 217 111b 20/11
VIH(b1NIA POLYTELH'iCf INbT 84ACKSBURI. DEPT OF ENVJJNEE.R1N(a,

MLCmANI4'CS

UTIL1'LA-TIUN OF ,1OLLU.4 NuTCHLD RUUNDS J:N
FWALTi.RE TOUGHNESS LVALuATIU.Nt ULi

i1AN 71 2 d MCtiI!T-tqR@ Psý TiHUMPSL)'4t
W- F. ;SAvYE.Ri,S 00 ,

RLPi.s N0o VPI-E!71-2
'CUN-TRACT.: DAAFG7-69-C-Oq'Iq

qNCLASSIF1EV REPOjRT

SUPPLLMENTARY NoTL: *PRESENTsEU-*AT THE SESA FALL
,M1r-TN14i~ BUSrO-N, MASSo OCT 7us

,DLSCN'1PTOR.'S 1 ( .M7TA L!, i ?F RA C+U HE-1M EC hA NICzS-)I

t1-Yu.-OGLN .Eu1RI1TTL.EMENT, CRACN PRUPAGATJON, STEEL.
ALUM11NuM ALLOYSs NuTLH TOUGH~iE55 (u)

.IIJENTIF1EHS: OF~RAC1UIýE TUU3H&i~ESSP STEEL 4,340,

5TýE1L 4t330s ALUMINUM ALLUY 7Li7,-T6S1 iU)

1%.SuLTS Oý AN EAPERIMENTAL ePRUGHAM TO OE.TERMINE
FRAL.TURE TOUtHNý.SS LATA UT161IN~tG SMALL NOTCHED ROU14D
TE.'4bJLE SPECTMEN~S ARE PREbEiqTEDo HYuROGLN

EmdtTTLEMEINT WAS UTILIZEV AS A 'C.RACK STARTER FUR
SEvERAL SULIO AISI '1340" STELL SPECIMlENS. THe.
FRACTURED~ AREAS WLRL- EXAMlINLD TO DIFFERLNTIATE THE
SLO~t CRACK (3ROWTH DLJE 10 tiYuROG,,tN AND THE FINAL RAPID
CATASTROPmIC FRACTUHE, HOLLUA NtJTCHLD RUU1ND
'SPELJmEtyS OF Al31 '4J4U STEEL, ALUMINUM WS.5
T6b,! AN,) uuiq sTLEL 4$33U WVERE. TEbTEL) TO FAILURE FOR

VARIPUS OuTS4DE DIAMETER# NUTCH ROOT RAUIUS'AND

I"NTONIAL HiOLE SiZc.. THE RESuLTING APPAR'LNiT
FRACTUJRE TOUGhNLSS VALULS A'KE CVUMPAI(EO, TO KNOWN
VALUES OBTAINED FKOPI PRLCRACKED SPECIMENS.
(AU T~uR) (U
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U-1CLA~SSIF IED

tUDC REPORtT 81BL1OGRAPHY 5EARLOH CONTROL NO- iLBMLI

AO-12U 676 18/10, 11/,6'
NAVAL RESLAR'CH LAti ýASH1NbTUN D C

ANAL'Y5IS OF RADIAJIUN4-INDUCLV Et4BgR2TLEMENr
GRAUILNTS 0,4 FRACTURE C.HARAcTER1STI~cS OF
THI1CK-iVALLEO P RSSUi(E ,VLSSEL StLELS. (U)

OLSCR-IPTIVE NOTE:` INTERIM K~EPT*#

MIAN 71 '23p LOSS'sFi J. ;H4TO~~~
Re ;ýSERPA~,Ls Ze , JRs.PUZAKPv P ;

RLPT* No* NRL-72U9
CONTRACT; AT(49-!)-21,1O
PrýOj:. 'RRoo0/-11-41-bqu9, iYRL-r10I-14

U14CLASSIF17EU REPONT

OESLRIPTORS; (#S'rELL, RADIATION 0AMAk3E)_t
i("kEAC-TOR tlA7TERiA`LS, EHBr(ITTLEME'NT)1
F'RACTURE'('mECHANILS)i PRESSiRL VE6SELS, (U)
iL)ENiT~IFIERS;' STEEL A-,533o (U)

TH FqAC'TURE BEHIAVIOR Or THICK-4ALLED NU'CLEAR~
VLSSELS 1,5 CONSIDLRL6 FOR THE CASE UF A RADIATION-

INDUCLD TUUGHNESS GRAOILNT rHROUGH THE AALL 'AHIQ1
CHANACTERfI'STICALLY IIESULTS FROM NEUTRONv AF'TLNUATION

BY THL*.IALL MATERIAL ITSELF* FýRACTUtcE-SAFL OESI.(3N
ANALYS!:E5 uASLD ON LINEAR LLA'ST;C FORMULATi'ONS OK~

E~tRAPOLATIONS- uF THIESE FURmULAT IONb TO THE ELASTIC-
P~LASTIC RL~GJfE ARE. NOT tUFFICIEN.TLY DEVE-LOPLD TO
CMANACIERIZý THL INTEG,'ATLD BEHAVIOR OF A WALL *HOSL
TOU.,HNt5S CAN' RANuE FR"OM tRIT~TLt. AT THE INNLR SURFACE
TiU 1IIL2HLY D't)C,*T-ILE Ai THL OUTER '3UKFkCEo SOLUTIONS
To IHL PRUBLL2M IN THiE FURLSLEABLE FUTURE IVILL 83L

Ot3TAINEU-UNL'Y BY LXFERIMENTAL MLANSs THL PRLSENT
APPROACH USES THE FRACTURL ANALYSIS DIAGRAH

(FAUfl TOGLTiIER .tITH A t'F* I14TERPRE~TATIVE METHOD FOR
FHACTURE LOXENI~SOi IKESISTANCE B3ASED ON i-ODIFIED
D-YN'AMIC T.Ak ~5PL.CIMLNS AS THE TOOLS FUR GRAUIJENT
AbSt.SSMLNTSs ti.!TH 'THESE TECrMNIQUES 7HE SibNI'FICANCE
OF THL. TOUGHNESb tjRADIENT Tr1ROU(UH TrIE *ALL IS
Aý)SLSSEL IN TERMS OF THICH SECTION MECHANICAL
CU1VST8AINT. AND FR(ACTURE CHARACT:ERisTic OF THE
CUMPLLTt. ~iALL ARE PRE'DICTE0. (AUTHOR) (U)
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U&CLAbS IF IED

uD( KEPORT' I3IBLIUGRAPHY bEARLH CuNTROL NU. IZBMLI

AU-?2 4 67o 10/1'0 11/6 Jj/f3
NAVAL kESL'ARdH- LAD owASHINuTO14 D

MAJU.R FACTONS AFFEC1T1NG NEUTRON IRRADIATION
EM-IfiýUTTLEi1Er.JT OF PRr.SSURE-VLLLEL STE.ELS AND

DESQIRIP'T1VE NOTE: 5UIVIARY HP.
Ucr 7U U~P STEELEILLNDELL E,RLPT. NO. NRL-7 176

CONTRACT,; AJ(49;b)-'
Pr(OJ: NR 07-qL.llOSq14

LJNCLAS,ý1FIE) ,hEPOHT

DLS.RIP'TOdS: 5 f E r. L, R A L IA T'J 0 uvAMA 12 E)
(*vE~L0St zRADIATIUN OAMIAGE), r(EACI0R IATERIALB-,

'LMk6RIJLLMLN-T , PNE~iSURE vESSLLS (U)16ENI~TFIERS-4 ONEUT$(OýI, RIRAUIATION ý.MoR1TTLLMLNT (U)

THE~ MAJOR ASPEc'TS ,OF NEUTtJON 1RIRAUIAT ION
EMBFrýITTLEiMEINT'lf4 STLELP1RLSSURC VESbELS OF LARGE~CummEkC1AL fNUCLLAN-0)OWER NFEACTORS AtiE HiLV1EiED#
Dn~A~,il:.G Oiq THE NES)ULTS UJF AL.C,-SFONSURED PROGRAtMS
WHICH HAVL EMPHASIZL.0 R.SrARCH IiELATEu To RLAcTIJRVES:3EL HELIABILITY. (AUlHuR) (U)
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UN CL.AS S1 F I E U

UDC REPLORT bI8LIUG8A~rY bEARCH CQNTRUL NO. ~14BOLi

NAVAL RLSLARCH LA~b VASH1NQ.TUN D C

Ir(HADI'ATILIN EFýr'FC-TS ON tEAC.TOR bTRucTURAL
MiATE I ALS9 (u)

DLSLRIPTIVE NOEL.: WUARTE-HLY PROGRESS REPT., 1I~ 70-41

F E-6 71 3 '$P StLELE,L. E.- ;SE{PýAN,C.
Zs o oJRi ;yATSON PH* Ls, ;HA~'TtiORNL pis Rt.

SMI,)Y',Fo A. t* A'
RE.PTt No. NRL-MR-241t
CUNTRACT: ATHq9,-b)-2110
PRO.J: KRUOo7-II-4I-b4j9# RRuo7-11-91-b,425

UNCLASSIFIEL) REPORT

SUPPLcMLNTAN~Y NOý- zEE ALhOQUAtKTERLY. PtiO'.kr.SS REPT.
L)ATEL) 15 NuV 70i Au'-716 qU5.,

0c.SLR1PTOr(S: (*RLALTUR MATt.R!ALSs RALJIATION
UAM~iALE)o (*STEELP RAUIATIOiq uAmAl.3EJ,

-c ~(OVAINAUIIJ, HAVIATIOIN DAMA(.,E)s PikESsuRE VESSLLS,
FRACTURE(MECHAN 'ICS), EtIBRITTLEtIENT, aELDSs
NEUTON REACTIN'3l~ D'ISLOCATIUNS, RECUVERY, (U)

THEr RLPURTo COVL.RIN' RE,,EARLW'FOR THE PLR,"OU 1
Nuv2~ER 197U-31 JAaitJARY 1971, 'INCLyDLS:
(1) AN ANALYSIS OF THE CO;.1PAR-',kTIVE REbULT-S UF
VARIOUS RLACTuR PHYS)ICS CUOLS FBJR PHEO1C.T1Nt. THt
Ný.JTRON SPE.CTRUil IN A SIMULATED PRES~SURE VESSEL,
(2) THE FRACTUR. 1REbISTANCE OF tRRAIJIATLO Atb33-
8 STEL~L PLATE Ai4D VW.LD MIETAL AS DLFINEr) BY SHELf
LLVe.L I1N UYNAMIC NOrCHEO) IMPACT TESrSs ANO (3)
RLSULTS SuG(3(ESTINL3 P~OSSIBLE MLCHA~lb'4SM UF LOOP uROWTH
DuRINrj IAMAt.2E RLCuiV.R'y IN VANADIIJM. (AUTHOR) (U).
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UNCL A'SS I F I Eo,

UDC. REPOttT 131BLIUGrcAPHY SEARLH CONTROL NOo, ILBMLI

A ~AD-723 Z2241~/

iL CARI4EGIEý-MtLLUN UNIVý P'ITTSBURGH P'A ME-TALS RELSEANCH
£ LAS

GR~AIN 8OO.YDARy ýzEGRLGATION OF IMPURI-TI~ JIN
NM.T.ALS Af~v INEltVIU bRITTLL F'RACTuRE,., (U)

DLSCRLPTIYE NOTE: TE(.HNICAi. ,EP'T., 2

MAY 71 qIp LOVVJOHN R, s, JRi.l-SMITH,
ýCKAIG L.;

RLPT.o No., (.MV031-127-3
CONTR-ACt: NQOJI9-67.-A-O3IA-OU02

P 0J,; ,.0-031-727

UNCLASSIFIEu rcEP0jJ

ULSLRIPTORS: (S-T E LL, .E M1R IIT LE iiE NT,), GRiA'IN
-bOUNoJARIES, IMPUtKITit-St UL)TILL bRI,TTLE T-RANS)ITIQtN,
T.RA;4I[T1*JAN, T-EMIPE&A-TUkE, .NEUr-KON AC-TIvMTION (U)

IPEN~TJFI-EI-S: STELL 33.V40 U

TEMPER EMtiRITT.LLMLNT IN LOWI ALLuY STEEL$ VIA$
STuulj'Eb BY EX01~NING CHAN(OES IN THE, ýOMPOSI-T1ON OF

PiR..IO AuSTENLTII. tRAIN bOUuNARILS RLjSULTING FROM
EMlBKITTLING TREATMEi4TS PERFuRmEU ON AN SB D'OPEU
3346~ sTLEL. NEUTRUN ACTAVATION ANALYSIS NAS, 05EU
-TO c.HLM'ICALLY ANALYSE ETCMA(4t RLSIDuES OBTAINE' F-Rdm.
INTLRCRYSTALLINt. FRACTURE SURFACES, ANT'IMONY 6-kA-)
ShoorN TOU !SEuiLqAT-t TO THIE -GKA1N BOU1NDARIES DURIN'G
EMB~ITTLING6AH'ILIE 7uE CUNLE1NTRA-T-IN OF N'ICKr.L IN
FER,-IJTIC PORTIONqs DI THL oOUNDARIES .DLCHFASED,9

EMorITTLEm1ENT TREATM'ENTý,P~RuDuCLD NO OETE'ýTABLE
CHA.qGES IN THE CHWOMIUM CONTENIT OF THE dOUNtOARJL\S,,
(AUTHOR) )
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JeCL-A551F I'Et

IU 0L 'K EPO0&iT b t"Lv G* A P HY SEARCH CAN~UOL. NOi- IZEBMLJ

NJtHTHOP C-O-iPORATE. iLABS HAWIHORNE CALI-F

THE C(.C'URIENCE OF LIcQUIo-mET--AL
ENBe fTTLEM~svTs (U)

U CTX '7U I I( AhDAR'MO Ho I
C(JNT1RACT.: jAHtcq-7U-L,4Oe~8
MUNITuR: A PW0 I) d9kd2 -MC

UNCLA$-SIFIEV ttEPOR~T
AVAjLA.BILITY: PUB.. FN PHY.SILA STATUS, SOLIDI
(A) V4 Ni P225ý'233 1971s.

DLSCRIPTURS: (4C'ADMIUt1, *ElBKILTtLEf1EiqT),
(*MER~CURYs EMBRITTLEMENT-),
FRACTUREC-Mt.CH.ANICS)i LIýUIO mETALS9 !SOLuTIUNS,,
MEiicuRy_ -ALLOYS U

IUENrPF1IKER54 *ILIWU'IQ 'ETAL EMBR[T-T.LEI1ENT- 14

A STUDY HAS BEEN hAUE OF THE. FRACTURE BEHJAVIOR UF
CAUMiIUL1I[N LIQUJID MLRt&U9Y ýAND StVE~RAL LLQUIV MERCURY
SULUTIONS. IT IS SHUNVN rHATý THE DE~thEE. OF
Emb3r(TTLEPIENT II4DUCL!) IN A $.,9Lq 41E.TAL. CAN dE
SIGNIIF1CAANTLY AND PICEDIcTAB01Y AEFECTEU bsy
INCORPORATING SLLECrED EMeRI'TTLING LLEMENTS IN
SULoTioIJ IN TH~E LIQUI)-METAL E4NVIRONME14To FOR
EkANPLE, AOUrATIUN-S UF 'MORE THAN '6 AT i OF I_-N1IUM TO
MERCURY AT R~OOM TLMIPERATUNE CAUS)ED (.ADMKIUM TO BE.HAVL

IN A 13RITTLE MAvqNER IN THIS OTHE.?WIbE $ILNERT#
ENVIRONMENTs FOLLOWIN)G CONSIDERATiON O'F ~TmE
EAPj.RIMENTAL DATA FKOM 5UCh11~XPt.RI'MtNT~s ANO ALb)O
FROM THE. r'UdLISHEU t.ITEKATUitE. It 1'5 SUt3C ESTED THAT A
CcJR8ELArION (EXI5Tb #ETi*LEtq I'HE UCCURRE.ICE AND
StLVERITYOF LIQUIU-rIETAL r.MoRITTLEMc.NT AN'O THE
ELE.LTriONEQATIVITILS OF THt. PARTICIPATING 5 0LID AND
LIQUIU METALS. IT APPEARS THAT IIAXImUti

,EM6RI TTLEmEIqr OCCURS) 6H4N THE SULID METAL AWli) THE
ACTIVE. LIwUID Mt.TAL ARE OF 51MILAR E.LECTRONE.GATIVITYO
ANU THiAT 1HE. SE'1EKIVY Of E.MiRITTLE.MENT L)ECRLASES ~AS
THE DIFFEREN4CE IN ELECTHON'EuATIVITYI 8ETtiEEN THE TWO
MLrALS JfNý.REASE:)@ (AUTHOR) (U)
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UNCLAbS jF IED

UL)C R~EPORT i3I6LIAjdHXAPH Y SEARICH CuNTf(UL NO. ILBML;I

AU-126 0j9Y 13/ 11/6,

AERUSP'ACE RESEAR~CHi LAF,,S WoI(4HT-iAJkTTLRSON AFts OHIO

THE INFLULNCE OF THE THLRmOMECH01ICAL

PkOLE.ý$JN( UN THE MLCHAiql ,CAL PRU'PEHVIES o0
BET.A 11.1 TITýANIUM ALLOY'. (U)

DLSCRIPTIV.E NO.TE: FINYAL tREPTs I SEP 69--!31 DEC -70t
MIAr 71 IZP RO'dERSON *JAMES''.A?, ;AUAIRP

ATTWVELL Me. ;,
'RLPTs NO. ARL-ý71-OU31
PNO~J. AF-7U21
TASK; 1021U0

UNCLASSIFIED rNEPOd4T

DLSCRH1PTOR~S: (ITItANIUM1 ALLOYS, -*MECIIANICAL
WOrCKINGI, (0LxTRUSJSON,# TITA-NIUM ALLOYS,),,
MECHANICAL .PROPEKTIIE!b A()E .HARuE(4'NGi, HEAT
TREATME.I4r TLNSII.E- PROPEHRT-I'ESv EM'BRITTLtIMENT iU)
IDENTIFIEIRS: *0}1ETAL !baAGINt.,, TITAN1Uhj ALLOY dETA

T~thE EFFECTSU F tLXTRUS ION ANu COLD' S(AGING ON THE.
STRUCTUeNE AND-PKOl'ExTIEb UF BETA III TIT~ANIUM
*LRE INVEbTl(AT.D; ulE LOADS F-08 EX-TIUSJON ýiRE
DLTLHmi4EI) AT, VARIOUlS TEMFZKATUllEfS AND ýCOMPARED TO
DIE LuAU.S (FOR OTHLR ALLOYS; THE. EFFECTS OF AGE
HAvRuENI'NG A-FTER VARIOUS TýHEIRM4L AND' MECHANICAL,
TIHEATMEavTb bYE4E SrULIIED. taPT1iUM TE14SILE. PROPERTrC[ES
WERE. UBTAINLO Iii E.XTRUDLD A'iD AGED MAT.E.IAL WHEN THlL
EATRus ION TEMPERATUKE-4AS LUV A1ND TýHE COoLING RATE
WAS HIGH. THE DIE LOADS DURING LXTRUSION COMPARED
FAVURA00. *vITH THOSE OF OTH,E.R TITANq-UM ALLOYS. COLD
S~IA%.!NG OtiIOR Tv -AGE HARDLrJI.N(3 INCREASE(D HAlkDNESS A140
TLNýILE :STRENGTH bUr CAUSED EMBRVTTLEMENT WHEN THE
AMOUNT UF Or.PuR-IATIUN. WAS SMAL L. D)UCTI'LITY fvAS
RW( OREO oY LARtjE AMOUNTS OF C'O"D SaAGINGs ýRACTURE
TUUu~i 1 ,ESS WAS UiqIvEKSELY PRUPON'TIONAL 'TU ULTIMATE
TENSI"L STRLNGTM. THESE OidSLRVATI-ONb ARE EXPLAINED
ON I-HE tjb- OF MtT'ALLO%3RAPriY, ELECTRON MICtHOSCUPYt
Ar4D X-R~AY DIFFRACTiON. (AUTHOR) (U)
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UNi~CLASSIFIED

LIDL KEPOiR.T iBIBLIUGRAPHY SE'ARCH CUNTROL NO. 1:ILBMLi

'NAVAL AIR ,DEVELIJPMENT CEN7tER' WARMINSTER PA AERO MATE-RIALS
DEPT

A CUMFAWRLbON OF VARIOUS TEsT METHODS FOR

DETT.CTING HI(DROUaEN L.MeRiTT~LEME'NT# (U)

DLSC~RIPTIVE NOTE: PROGR'i!S -REP T.
J U'iv 71, <I9P JAiwK01SKY-Et 4a

RL.PT,, Nut NAU)C-MA-70O66

-P RN,O. A3205203/20b/uIlFbIl"5'Hl2 ,UI

UNCLASSIFIED REPORT

0L54,AoIPTORS: C*OHYDHO(J.EN EM-jITTLL.MEN1', TLST
11EfrHOUS)I, (\.PAINT REMOVENSo HYDRUGEN
LME3RIT-T-LLML" -i, TLEL-j 54-ANOARDS- (U
IUEWTIFIERSl EVALUATION (U)

FUU8'1 iiYURUGt~N EM8RIrTLE'MEfj.T TEST, METHODS OERE
EVALUAhtD USING TMRk.E PA114T STRIPO'E,-S AS THE.
EMý,xITTLIIIG MEDI'A. R~ESULTS VbERE COMPARED WITH
THO.SE OBTAINED *ITH NOTCHED C-RI'NGS, THE METHOD NOW

PRE)iCRIbEU IN PAINT SiRIPPEti SPt.C1'F'ICITI;ONSo IN
GLINEIALo ALL THL IETHO'DB GIVE GJOD' RESULTS AND (30)D'
CURn'ELATIuNs THý. MAI-I,' DIF'FERENCES ViERE IN EASE OF
USE,, (AUTHOR) (U)
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UWICL ASS IFlLED

L'VC kEPORT 8VBL.IOGKAPHY bEARLH CONTROL NO.ý IlZBMLI'

AU-726 .308
WAR'PlN MAkIt:TTA c,,uRPJS 3A.~U RE ilD RLSEARH~t It4ST FORý
AC)VANL.EO sTUQIEb -

RHA L K Ir'1',( r~ 1 IAT &1N, TýI, ZINC-pMEICUR-Y
EE hbiIt-T L EM E N-T -, UU P.L-Lto (ui)

70J -- l>p Kj(AjiDARqM* mi
CUNTRACT-: - -UA-31I~l-12.K'O(O)-63

hUNI uNCAS [El 0 0P3, T

AVA\I LA84. IITY : PUB,,! IN CUHFROSI'UN BY LI'QUID
'ML[rALSI 9 P49-(159 /4 0

SUPPLI-.ML'NTA0Y .4cjTLU PIREPARLO I'N COOPO.ATION (.1TH
tIOtTHROP CURPORA!" LABS..., t1AobT'tI~r0NL CAILIF.

DLSCiJ.P f ORS, -c7~ 9C, *R.Ad ~-RUPAGAT-IONfl

IN AN~o INT TL(Ei~lj 144LMN FAT I7 hAVE ( BEEN IUSEDTO
PIOV.LD ETALS, Mof iUR THE CHVALID T'Of AFRCT

PETIIE ERHNSr: OFLI EiMTA-L EjR~ITRTTLMEWET IN yH¾

tLAAL)uHETO ~F LCTJ)IL DATAL ATOMSZNO CRVSTAcS TcOIES[IN
TtiE. N S1TEN QJ,,-!k2H SIHESSY C-oVICENTRATIN ATN T'6KAN
INURAN IE 0 flE. tOLI',ýuM ANDT 77KE TAVP OFE USEDO

THcEATMpHANIS 9 LRAUr- PRUPALA O EBIN L~mtN SOIN IvTA'

(AUlIHUH) (u)
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UNCL.ASS IFILED

L)D( .tCEPOKT 131'BLIOGKAfldY ý,EAHL-H CUNTRUL NO. 1I'40MLb

EXPLOSIVES NESEARk.H AN-D DLVLýLOPMEN-t E'STABLIbHMENT ý!AL'Tftf

~AocILY (LNbLAi&.1))

CUMiJOSI"TE PROPELLANTS: STATIýSzlTRAL

EVAI.UATIOiq OF BRITTL-E POI4T, lK(eMoRITTLEMENT
TEMiJERAiUREY TEý,Ti CU

ID LSLRIPT]IVE NOTE: TELHN1C.A. NO0TE,

('dOV 7U I~ :)pR~YAi4Ts,R lit
kL P T 9 O. LRuEaTw-22
MONITOR; THC BR-.O338J

-UN-C`L'ASSIFIEL) REPORT

PLStRIPTORS: (*TLST LQUIPMENT, RLLIAUILITY),
(*-COmPUS-[TE ýPRUPtLLAN~TS,. EMB't(I4-T-TEMEIqT) ,

UEFECTS(MATEKIAL!a), LkACi(S, TEMPLRAT'JRE,
bTRAI'N(MECHANICS), Tr.NSILE PROPER~TILbi TLST

METHODS (U)

IUENTIFIEiRS; EVALUATION, EfIBNITTLEMENt TLSTS,
OENU1NG BEAM TESTS, PENDULUM TtESTS (U)

LPMERITTLEMEi4T TEMPERATURES OF CUMPOSITE
PIROiELLANfgo AT 11OMINAL UNIAX.iAL. STRAI'NS OF So 10 AN~D
2b IPEj CE01T HAVE, BLEN PiEAsuREL) BY TWO 13ENDING BEAM
ýMLTtiOUS, ANi) THL IkESULTS LOMPARLO STATISTICALLY WITH-
INTLRPOLATIONS FRUM VLF MASTER LURVLS OF RUPTURL
STRAIN' IN TLNSlON A(.2AIN~jT LUG HR.DUCLD STRAIN-RATE~o
EF-FLCTIVE STRAIN~S AK~E D&.DuCLD WHiICrI PLACE TtiE
MAJORITY OF THE. EMBIIT4LEMiEiT TL.MPtt(ATURE VALUES
WITmIN. TH* SCATTEri UF THiE WL.F MASTEd CURVLS, IT
lb LO:.JCLUUEOL THA~T ThE Rc.LATIV.L~y SIMPLE EMBRITTLEMENT

TLbrS YIELD MEAbUriEIIENTS. OF THE Srf.AIN AT RUPTURE NO

MURt vARIA' 'BLL ThAi4 THO5S. UERIvELJ FROM A SIMIL.AR
NUM*L.H OF O.NIAXIAL TENSILL TESTS. (AUTHOR) (,U)
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UN C L Ais-I F I EDb

Ulwý RE.PORT 8316LIOGRAPHY bEAR(.H CuNTRUL 'NU. IL9IILI

AL'-727 42-2 11/6 zblf12
FRt.IGN TLC,1NOLUG'Y UIV 1vRIGfTP'KT-TERSON AF8 081,IU,

BRITJTLEiSES OF -§Et ITS CUNNELTION, Wi~tH
LOI-CICLE FATIGJE, AND) A L.ALCULA'TION
PIROV1ID*NG WARN'I- OF 6FRPTTLE. F*AMURLI (V

Le.
RtPr. NDJ. FT U- tiT- 2 3 J8 -,7,l
P K Oj: AF-1368

UNCLASSIFIED) R~EpQJT

SUPtPLL.LNrAiNY tNoTL: tDITLD TRANSo OF %RMiOPRUCHNUST
MATERIALUV I r;UNbThUt6TIVIlYKH ELEIIE14TYV SbORNIi<

05iipj PI7-2u0 l;699 'BY Us* -,KAOLBLtKs,

DLSCRIPTOR~S (SrfE-LL# dR LT T ENE5-z)-),

IQENT1F1EtRS; THAtiSLAT IONS (U)

THIE AR~TICLE DE.ALS WLTH uRItrTLE FAN1LUR*E OF 9HL~ijHARD

ST~cLo. Ij JS C~qo4CLUtjEL TH'AT LOWA-CYCLE FA.TIGUE
DAMAGE 6)OLS NUT HAVL AN,-E5SLNTIAL INFLU,L 'E ON HE
R'. SI STA NG~ (F THlE IN4VE5TiQATEO $TEEL TO PLA'STIC
DLFiJHl.AT'Tu-Ns :3UT IjOLS NOTICLAt3LY REVU'CE RESISTANCE TO,
BfRl(TLE FMvLuRE# LSR1TTLr- PA1LURr. 1s PREDETERMINED
BY AN U-qFAVjCA8L FfURM tiF TriE STRESSED 5-TATL ANIJ ALbO
BY OPLR-ATINE :LC,4DITiONS 0,lHI(H HAVE A NEG~ATIVE
INFULNCE ON THt TOTALITY OF VALUES OF THE 5TEEL
STRLNuTH OURING, eRITTLE FAILUR~E A1ND PLASTIC
DLFJ#KMATIiiNs IýN CAL,-ULAT;%N.5 PROV1<lujNG FCREO-ARWING
OF 6RITTLL FAIL')RL IT lb AODV-IbAdLE TO COMPILE
DhioLN:ý1UNLE~SS VA'LUES OF THE STRC.SS PAR~AMETER AND
RHEOLvLt3hCAL CAhkLTtRIST1LS OF TuHE bTE.EL
IN(OcLPLNiiE.qTLY OF 'THL MA(sNIT~uOL uF ExTLRNAL

FU~iCE~oU)
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U C CL A S Sil F {-F

001%. rlEPORT B1I3LiUGtRAPIY ý,tARCH duNTROL NO. !ZBMLJ

Au-/29- 69u 11/6

ISRýEL ATOMIC EoiERGY CpiiMISý1I0tJ Y-A4VNE SOREQ NUCL'LAR
R~tEAKCH C.EjjkE

ýHYDOROEii oEhAVIUR I1N METAL5 USlIqG NUCLEAR

MAG,Th.TIC, RE'SJNA.NCLe U)

DLSCkIPTIVE NOTE,# ýiiqL SCIENTIFIC FRLPT, MAR 66-NOVe

UsJ
;i UV 7 U 166P ZA~tIINAV-It) ;KoRNs,CHAR[-'ES;

CUNTrIACrT AF 6tI-(LJS,4)-90'j

UN~CLVSISIF1,EI. REPORT

DLIS Ck IP f 0R 5 14T.'t.ANIUM ALLOYS, HYDRuGEw

LMdRITTLLMENT),. (4'NULLEAR (MA(jNETIC RESUNANCE,t

0HY~vOtENi LMt3RJ-TJLL-MI.N'T P 1HASE bTUD-IESN,,
i(ELAXAAION TIME. HYDN',IDFS A-LUfINUM ALLOYSP
HAY UIFFNACT-IUN-;NRLYSISs, ,IF'FUSi0N,4 ISRAEL (u)
luEiqTIFIERS; SPr14 L41"TICL ktLAXArIO.104 vTF'tANIUM

H Y Ur. 5(u)

PAtiAML.1LR:) CLUNSDEkLO Io':?jRrANT FOR THE EXPLANATION

OF H1YVRUGLN LMBR I TLEMENT Ok TI TAN OHl AND ITS ALLOYS
HAV,ý oEEWq ML4SUREL' USIN,4 qM T'ELriNIt4UEba THt
PNU(IOrN SPIN LATTICE RELAXATION T411ME T(ýI,) HAS 8EL.N
MtLAZURE.L bY THE PULSiE TECHNIQUE AT 19.U0,1.IHL AS A
FUN(.TION uF TEMPERATURE IN THE N4ANGL 25-0kO~ F'OR A
SLRI~Es OF SAMPLLrS 114 THL ALPHA, ~t~ GAMMA PH'A:)ES' OF
TIf'ANIUM HYR,'Zt TOE DIFFUbIONAL ACTLViATIOiw ENL.RGY
WAS FGIJNO To BE CONS)TANT ovITH RESPECT TO ýH1L HYL)ROGLN

CU1NCEwTRATION. THE ACTIVA'TIUN ENERGY BEIIAVU'R A1ND
JUMP ATTEmPT FR~tQUENCY IS DISCUSSED IN RELATION TO A
HARMONIC USCILLATOVK POTEN4TIAL WLLL uERIVEU FROM
NEUTRON INELA$SX;IC SLAT-TERINu EXPERIMENTS AND FROM

THiISSTUDY. TM'E CU'NOLJTIOtN -ELE~CTRUN CONTRIBTIJTON TO
TOiE RELAXATIuN MEC:'HANI'SM- INLREAtoEr 417'H HYDROGEN

CUNLENrRArIUaN, INtVItATIiG ;Ai'J INCREAbE I1N ENERGY
DLN:)ITY OF STATC.S AT THE PErIMI LEVEL* HYDROG.EN IN
TITANIUM A.LUI4INUil ALLOYS .,AS FOUND ro EXIST IN TWO
DIFFERLNT CRYSTALLOGRAPHII t.NVIf<OrdMLNTS, ONE
DIFFUSING FASTER IHAN TmE OTHER* TrIE ?YORIDE SYSTEM

IsD PRubABLY 6ASLO ON THE 'r12AL SýTRUCTURL ANU THE

POSbIbLE LOCATION OF HYL)HVGLN I1N THE LATTICE IS
DISLUSSED. A-HAY PIEASVR.MýN4TS ONi HYuR~bEN FREE
T13AL AND T13AL CUNTAININjS-iiYDROGEIA GIVING AN
H/TI RATIQ OF 1.3, bHOkWtO EXTREmE DISTO9RTION~ TO
THE LAT7ICE UPON HYDROGEN ALoSORIPTIO14s THE X-RAY
DIFFRACTION LINESFOR THlE HYDRILIE COULD NUT B3E
RESoLvED. (ikOTHUWT) (U
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UNCLAS$, F I E'D

L~D( d.~iiT dBLIGX~HY EARCHCuNTROL NU- I LBMLIl

17 3 u 4 3b: 10 11/
NAVA'L R&.SLIAtKCH LAO, tvASHINuTON D

1INHADj-AT ION EFFr.CTS, ON4 RE'ACI'OH bTHuCTURAL

M Alr. Rl AtLS * ('u

D)LLCRIP71-VE Ni)Tý; WAARTERLY PROGKESS REPT. I MAY-31

J UL 7Ij

AU,ý 71 4oTI-)ELEtL* Et ;LOSSiFs Js

HLPT. Nus ivRL-MH-233,8,

UNCLALVS.IF1EU riEPori"

DL35CIlP-T0S; 1(;*R~tACT-'"i MATLRIALSs ?RAOIATION1~ ~'RACTUKEirML('Ž1ANICS), WELuS, iPRES!SUHE VESSELS,
LMbzRITrLLMtNT, LASL.Rb, NL.UTRUN RLAC'T1ONS,

1 ArkzU(A(~EHAM'jI) u)

ILOENT;1FIES': STEt.L A-5536 (U)

TI.RLSLArICH, PRuGrCA$ INVOLVL.5 A t3ROAD STAUL)Y OF THE

teFF'CTS OF I; CLr.AK' iiAOITIoiv uPLJN tlTERIALS., THL
RLPURTi COVU.RjNu REýEARCWI4 FUR THEf Pt-RIUp~j I MAY-31

JULY 1971# AiNCLVOLS; (1) TH1. PLASTIC
f8RA(:ýTuRL Rt 1S'T ANLE OF rHICK-bE(.TION A533-B

ST~e, (;,' A ii~AVATION NE' IsTANr svELD FOR
F A 8 N A'r;iŽ4'qG A!33j-o rEAC1OH vESSLLS, (3) THlE
EFFL'CTS UF IRRAU1AT1Oiq ANLI (EMPt.RATURE ON THEf FATIGUE

PiiOPEtiT1E.*, OF Ab33-zu STLEL, 14) 7biE VACANLY

Cut EiS7L PROWULhEu t3Y LASLR. BUI'bANDMENTO AND

(b \THE. L v-L.NE'ýGl ,qEUTKiqcO (.ON0r<CIl9uT I Ns To
E 1ti idIT T LE MEWId Ok iR~tS UHE V t S!)EL ~Tr. E L
(AU THUR) (u)
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UNCLA55Iff E'D

LIO t~PO~ ~1LIUlCAHY SEA( 11CONTROL NO. ILBMLI
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