UNCLASSIFIED AD-742 000

EMBRITTLEMENT

A DDC BIBLIOGRAPHY

DDC-TAS-72-21-|

MAY 1972

AT TIRAL e HNEC AL
INFORANTY I SEPVICE

Approved for public release;
! distribution unlimited.
|

S5 UNCLASSIFIED

| DEFENSE DOCUMENTATION CENTER

. DEFENSE  SUPPLY AGENCY



79 UNGLASSIFIED

i . Security Classification™ =~ . . 5 .
;. T " DOCUMENT CONTROL DATA -:R& D.
\ oL (Security cldsaitication 6! title, body of abs?rncl and Indoxing aanatation musi e erit~red whon the overall teport i< clasaifled) .,
] \I 'ORIGINA TINGACTIVITY (Corporate author) 24.REPORT SECURITY cLASSIFICATION '
7§ "DEFENSE DOCUMENTATION CFNTER UNCLASSIFIED
ﬁ;é,wf Cameron Station AT
g A1exandr1a, V1rg1n1a 22314
JU L "REPORTY/ TITLE ’
N | EMBRITTLEMENT
z.’( i.\.l’;
(Yo |
g4 cEscRIPTIVL ‘NOTES (Type ol roport and Incluaive dates} -
“\.Bibliography. {March 1963 - September 1971)
. 3. AUTHOR(3) (Firat name, middle initial, last name)
% REPORT DATE ; — - 1&.";0‘1";&. NO. SF»;AGE‘S 7b, NO, OF REFS
May 1972, ) R . 142 100
%2, CONTRACT OR GRANT NO. . - 92, ORIGIHATOR'S REPOR1-NUMBERIS)
.-b,-PROJECT NO, ] DDC-TAS-72-21-1
c. 90.‘3"’(:4530?59001 NO{S) (Any olher numbers 'har may l;e unalgnnd
. | Ap-742 000
10. DISTRIBUTION STATEMENT B E N o

Approved for public release; distribution unlimited.

11 SUPPLEMENTARY NOTES.' : e : o 12. SPONSORING MILITARY ACTIVITY

J Supersedes AD-708 700

2

13. ABSTRACT

Refferences in this b1b11ography cover such topics as.
embrittlement of metals by organic Tiquids, embrittiement of high -
strength steel and aluminum in the presence of water, alcohols,
g]gcols -ethers, and aldehydes, embrittlement of po]ycrysta111ne
si‘tver chlor1de investigation of thermal embrittlement in managing
steel, liquid meta] ambrittlemént, stress-relief embrittlement of
HY - 130(T) weld metals and effect of embrittled 110-18 weld metal
on the fatigue 1ife of HY-80 steel butt weldments, etc.

Corporate Author-Monitoring Adency, Subject, Titie, Contract,
and Report Number Indexes are included.

DD 2 1473 ' UNCLASSIFIED

Security Claxsificstion




UNCLASSIFIED

. Security Clnssméation

KEY WORUS

_{rOowE }

LINK A

BN LT o N

wT

“ROLE" " ‘wy

4*Bibliographies
*Embrittiement
| Steel Embrittlement
" Titanium AVloys
Brass
~Metals
T Steed
Radiation: Damage
--Maraging Steeils
Reactor Materials
Crystals
Copper Alloys
Liquid Metals
Zinc Alloys
Aluminum. AVloys
Pressure Vessels.
‘Lead Alloys
~Chromium Al1l0ys
Complex-ion Embrittlement
Stress. Corrosion
Fracture(Mechanics)
*Plating
Heat Treatment
Corrosion
Hydrogen Embirittlement
Ductidity
Weldability
Plastics
Nuclear Reactors
: Vanadium
Wa2lds
Composite Propellants

Vo

]

UNCLASSIFIED

] “Sg(ctgtlw!):“ggays((’lgntjon,




UNCLASSIFIED

‘ EMBRITTLEMENT

A DDC BIBLIOGRAPHY
DDC-TAS-72.21.)

March 1963 - September 1971

MAY 1972

Approved for public release;
distribution unlimited.

DEFENSE DOCUMENTATION CENTER

DEFENSE SUPPLY AGENCY
CAMERON STATIGN
ALEXANDRIA, VIRGINIA 22314

UNCLASSIFIED

AD-742 000



FOREWKORD

This :bibliography is a compilatidn of references on
Embrittlement, Entries were selectad from réports processed
into the AD data bank from January 1953 to #ebruary 1972,
arnd it revises and updates an earlier bibliography, AD<708 700,
on the same subject.

Computer-generated indéxes for Corporate Author-Monitoring
Agency, Subject, Title, antract‘Numbeﬁi-and'Report Number

are included,

BY ORDER OF THE DIRECTOR, DEFENSE SUPPLY AGENCY

OFFICIAL

d%ﬁuﬂ;ééz Ak girararsfZ .
BERT B, STEGMAJ)
Administrator

Defense Docunnenlagioﬁ Center




N NE Y /D mT

CONTENTS

Page
FOREWORD... .. imeuennorennnnns Cereeaan ettt . i
AD BIBLIOGRAPHIC REFERENCES..........vvunn. et e b 1
TNDEXES
CORPORATE AUTHOR-MONITORING. nGENCY......00venens. 0-=1
SUBJECT it sieenrvannonnennsas et D-1
I T E . s et et e teeseseonoenoebeensommennnnennsions T-1
CONTRACTO 3% i e e e e IRV EEREEEREERNE TR EEREEEREEEEEEE o,u'c"orsp ooooo C"']
REPORT NUMB,ER ooooo e e IR 50 e 0 o @ 8t 6 8 0 0 e s a0 e s R-‘l




UNCLASSIFIED
DDC KEPORT BTBLIOGKAPHY  SEARCH CONTROL NO4 1Zgug|
Ap=428 984 v
1T REStARCH InsT CHICAGO ILL

T EMBRITTLEMENT of METALS 8Y ORGANIC wLiwUlps,.

(V)
DESCRIPTIVE NUTEs SUMMARY REPToy | DEC 62~30 Ngy 63,
L dAN b 50
. REPTe NO, ATTRT 818382 4
CONTRACT: DALY 0220RD308
. UNCLASSIFIED-REPORT
. OESCRIPTORS:  {eALUHINUM,. BRITTLENESS) ,
i (#STEEL, BRITTLENESS)., {I8RITTLENESY,
, METALS), {eORGAN[C .cOMPUUNDS, BRITTLENESS,,
¢ TENSILE PROPERTIES,. FATIGUE (MECHANTCS ),
1 FALLURE (MECHANICS), FRACTUKE (MECHANTCS),
! WATEN, ETHERS, ALCOHOLS, ALDEHYDES,
o SOLUTIONS, (u)
3 TUENTIFIERST 1964, EMBRITTLEMENT, (u)
; HIGH=-STRENGTH STEEL AND' ALUM]NUM ARE SHOWN T0: BE
; EMBRITTLED IN NUTCHED, FATIGUE TESTING IN THE PRESENCE
0F “ATER, ALCOHULS, GLYCOLS, ELﬂERS,AﬁNO ALDEHYDES,
IT IS SHOWN THAT LOowGeR CARBON CHAINS, BRANCHING
HULECULAR SHAPES, AND CLOSED RINGS REWUCE THE DEGREE
OF EMBRITTLEMENT wHILE MULTIPLICITY CF (=0H) QR (=
0<) .GROUPS ENHANCE ITe BY A VoakyEny OF
EXPERIMENTS AND DLDUCTIONS, WATER 1S SHOWN TO BEHAVE
MORE LIKE A ZERO CHAIN LENGTH ORGANIC MOLECULE RATHER
THAN AN ELECTRO LYTIC MEDIUM, (AUTHOR) )
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AD#4H4. 017
FRANKFORD ARSENAL PAILADELPHIA PA PTMAN=DUNN RESEARCH

LABS

THE EFFECT UF EXPOSURE TIME ON. THE EMSRITTLEMENT OF
Cu-2 PERGENT BE ALLOY BY LIQUPD: AMALGAM, (uy

JUN &4 BP RINNOVATOREsJs Ve iCORRIE s
Do iMARKUS;Hy 1§
PROJS 1A 0 1US018010
MONITOR: PDLG ALY 8

UNCLASSIFTED REPCRT
REPIINT FROM ASy TJRANSACTIONS QUARTERLYs 57:2,PP.
474=481y JUNE 1969, (COPIES NOT SUPPLIED BYpPDCloe
SUPPLEMENTARY NOTEL

PESCRIPTORS? (*LIQuUID METALS, MERCURY aLLOYS), (ecoPPER
ALLOYSy BRITTLENESS)y SODIUM ALLCYS, STRAIN ¢MECHANICS),
BERYLLIUh ALLOYS, FRACTURE (MECHWNECS), AGING

(MATERIALS|s GRAIN BOUNDARYES v
lokm¥{FIERS; EMBRITTLEMENT, COPPER ALLOY 2BE;
wETTING (V)

THE EHBKITTLEﬂﬁnT OF ¢U~2% BE AS A FUNCTION
0F VIME OF tx°05URE TO A HG=2% NA AMALSAM HAS

BEEit STUDIEU, 1T 15 SHOWN THAT TIME OF EXPOSURE 710
L1QUID AHALGAM HAS A PRONOUNCED EFFECT ON THZ DEGREE.
OF EMBRATTLEMENT INDUCED IN THE ALLOY. THE EFFECT

15 EVIDENCED 8Y a DccnaASE IN WETTED FRACTURE
STRENGTH ANV BY GRAIN YOUNDARY PENETRATION OF THE
ALLOY BY THL AMQLGAM: THIS OCCURS IN uOTH THE AGED
AND AvEU PLUS COLD WORKED. CONDITIOMS; BUT To 4
GREATER DEGKEE N THE LATTER CONDITIONe IT 1S

SHOAWN ALSO THAT PLNETRATION IN THE FORM OF GRAIN
BOUNDARY GRUOVING DUES WOT PRODUCE A CETRIMENTAL
EFFECY QN ITSELF., EMBRITTLEMENT DUES NOT OCCUR IF

THE AMWLGAM .S KREMOVED REGARDLESS OF THE PAST HISTORY
CF wETTINGe (AUTHOR) tv)

UNCLASSIFILED 4 T 1
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UDC REPORT BIBLIOGRAPHY  SEARCH CONThuL NOoo [ 2BHLA

Ap=489 2le 1146 :

GENERAL ELECTR[( CC PHILADELPHIA P& MISSILE anD SPACE

HREY

DEVELOPMENT OF COMPOSITE STRUCTURGL MATERLALS FOR

H1GH TEMPERATURE APPLICATIONS,. )
- BLSCRIPTIVE NUTE: GQUARTERLY REPT. NOe 23 23 FER=22 MAY

b6,

MAY 66 53p CHORNE,J% ;BRUCH,C, ;

SUT'TON.N. He 3
CONTRACT: NOW=66=0443

UNCLASSIFIED REPORT

DeSCRIPTORS (*CUMPOSITE MATERIALS, *HLAT-RESISTANT
METALS + ALLUYSY, {(eALUMINYM, *SINGLE CRYSTALS),

CRYSTAL GRUWTH, wHISKERS(CRYSTALS), TEWPERATURE,

TENSILE PRORgﬂtlpsqvUUCTLLLIWr’EEEGTROPLATfNGn
EMBRITTLEMENT, BUNDING, OXIDES, REINFORCING

MATERTALS, FILAMENTS, NICKEL, FEASIBILITY STuDIES,
CRYSTAL LATTICE DEFECTS, HEAT TREATMENT V)

THE PURPOSE OF THIS PROGRAM 1S THE DEVELOPHENT OF

NEW STRUCTURAL COMPOSITE MATERIALS nlTH HIGH
STRENGTH=TO=4E1uHT RATIOS AT ELEVATED TEMPERATURES,
THE CURKENT EFFORT IS BLING DIRECTEL TOWARDS THE
REINFURCEMENT OF WICKEL BY USING ULTRA=HI1GH STRENGTH
ALZ03 SINGLE CRYSTAL WHISKERS, THE MAJOR

EMPHASIS wAS PLACED ON THE FABRICATION. ANU TESTING OF
EXPERIMENTAL NI-AL203 WHISKER COMEOS]TES

PREPARED gY ELECTRODEPOSIYION- AND PRESSURE BONDING
TECHMIQUES. SUBSTANT]AL PROGRE 5 WAS MADE IN THE
WHISKER GROWTH AREA« EXPERIMENTS UTILIZING AN AIR
ELUTRIATION TECHNIQUE HAVE DEMONSTRATEOD G00p
POTENTIAL FOR BeNEFICIATING, CLASSIFY]NG AND
ORIENTING THE TYPE UF ALUMINA WHISKERS GROWN AT THisS
LABORATURY. STUDIES Of ELECTROPLATED NICKEL SHOW

THAT IT IS »uBygecT To ERBRITTLEMENT WHEN HEATED Tu
THE TEMPERATURE RANGE OF 80D T 100U Ce ELECTRO.
'FORMEV SUNDLES UF WHISKERS WERE PRESSURE BONDED Ay
HIGHER TEMPLRATURES THAN PREV]OUSLY USED. {v)

UNCLASS]FIED PepnLy
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UNCLASSTF TED
DDC RERORT BIBLYOGRAPHY  SEARGH GONTROL Now JZB. LI

Ap=60y 9.32 : -
UNTTED STATES STEEL ‘CORP MONRQEVILLE PA

THE EFFECT UF spec AL ADDITIONS ON THe HOT.CH
TOUGWHNESS OF Mara INC ShEELb. (V)

DESCRIPFIVE NUTEY TECHNICAL REPT. ‘
APR 64 2uP BIRKLEyAe Js iUABKOWSKE)Do S
iPORTER Le Fo i . :
CONTRACT# NOBS8B854y
PrOJ:  $SWS0 000
T:ASKS 1507

UNCLASSIF(ED REPORT
SUPPLEMENTARY NOTe i e

DESCRIPTORS: (SMARAGING-STEELS, TOUGHNESS), (-BORON.
METALLURGY Ly (®ZIRCONIUMy -METALLURGYIy (asxﬁtL.
MECHAN-ICAL PROPERTIES), NICKEL, GHRQMIUM, MOLYEPENU,
COBALTy GRAIN BOUNDARILS, HEAT TREATMENT, CHEMICAL

PROPERTIES, MELTING o oy
IDENTIFIERS; STEelL HY=180/216, NOTCH TOUGHNESS,
ANNEALING, EMBRITTLEMENT )

THE RESULIS INDJCATtD THAT WHEN- L4BORATURY AlR~
MELTED UR VACUUM~MELTED HEATS OF 12N1=3CR=3MO,
12N[-9CR=3M0, OKr 18N[~8C0~3M0 MARAGING
STEELS CONTAINED ABOUT 0402 PERCENT ZIRCONIUM, THEIN
NOTCH TOUGHNESS [w THE SOLUTION=-ANNEALED AND IN THE
SOLUT-ION~ANNEALED AND AGED CONDITIONS WAS MARKEOLY
LOWER THAw THAT OF THE SAME STEELS CONTAINING NO
BORUN OR (IRCONJUM UR CONTAIt/ING ONLY BORON, THE -
RESULTS ALSO INDICATED THAT THE STYEELS CONTAINING
BORON WERE SLIGHTLY MORE NOTCH TOUGH THAN THE STEELS
CONTAINING NO BORON OR ZIRCONJUM, AND THAT THE STEFLS
CUNTAINING ABOUT 0,005 PERCENT CARBON WERE MORE NOfCH
TOUGH THAN THE STEELS CONTAINING ABOUT 0,017 PERCENT
CARBONe IN ADDIT[ON, THELRE WAS SOME INDICAT]ION
THAT THe ELIMINATION OF ALUMINUM MAY ALSO
SIGN]FICANTLY [MPROVE NOTCH TOUGHNESSs ON THE
BASIS OF THe ABuve RESULTS), LABORATORY AND
PRODUCTION HEATS OF NARAGING STuth HAVING YIELD
STRENGTHS IN THe RANGE 180 TO 210 KSI ARE NOw BEING
MELTED wITHYUT THE SPECIAL ZIRCONJUM ADDLTION,
ADDITIONAL LABOKATOR!Y JTUDIES ARE NUW IN PROGRESS
TY OETERMINE TRe OPTIMUM TITANIUM AND ALUMINUM
CONTENT FUR MARAGINw STSELS HAVING YIeLD STRENGTHS IN
THE RANGE 180 Tu 2iu KSLy AFTER WHICH THE EFFECT OF
NICKELs CHRUM{UM, Cogalf, AND MOLYBDEWUM wlLL BE
I NVESTIGATED WITH THE S1M OF OEVELCPING THE OPTIMUM
JVER=ALL COMPUSITIOW FOR TH%SF Ing/ 9F MAP.G(NGg ()

UNCLAGSIFIZYU ~ VZBML L
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ODC BEFGRT BIBLIOGRAPHY  SEARCH CUNTROL Noo 1ZBrL!

Ap~ 630 42y 1176

“FRANKFORD ARSENAL PHILADELPHIA PA QUALITY ASSURANCE
DIRECTORATE

RELATIONSHIP SETwEEN EMBRITTLEMENT BEnAVIUR AND:
!NTERFAC!AL ENERuIES FOR COPPER WETTED WITH BINARY

BISMUTH=THALLIUM L1wyUlb METAL ALLOYS AT 650 F, (v
FEB 66 30p ‘ROGUS yBERNARD Jo 3§
MONITOR: FA +  R=1800

UNCLASSIFJED REPURT

SUPPLEMENTARY NOTE .

DESCRIPTOKSY  (*COPPER, EMBRITTLEMENT), CeLIQuUID

METALS, COnMPATIBILITY), "sleUTH ALLOYS, THALLIUN
ALLOYSY, SUPFACE PROPERTIESi SURFACE=ACTIVE

L UBSTANCES, TEMPERATURE; FRACTURETIMECHANYCS) (V)

EABRITTLEMENT BeHAV.IOR OF COPPER waS STUDIEpD IN
TERNS OF INTERFACIAL ENERGLES BETWEEN THE 'SoLID
COPPER AND WINARY BISMUTH=THALLIUM LIwUID METAL
CuMPOSITIUNS, WETTEU FRACTURE STRENGTH

DETERMINATIUNS ERE MADE ON (COPPER TENSILE SPECIMENS
WHICH WeRE IN CUNTACT WITH THE LIWUID METAL ALLOYS AT
650 Fi. TESTS WERE MADE AS THE ReLATIVe PROPORTIUNS

OF BISMUTH AND THALLIUM IN THE LIQUID WETTING METAL
WERE VARIEDe [T WAS FOUND THAT THE EMuRITTLING

EFFECT OF BISMUTH ON COPPER DECREASES AS THE THALLIUM
CONTENT OF THE wETTING BISMUTH=THALLIUM ALLOY IS
INCREASED. THIS TREND Y0 HIGHER STRENGTH VALUES

WAS CORRELATED wITH THE CORRESPONDING INCREASE IN
INTERFACIAL ENERGIES FOKR THE COP™ER~BJSMUTH=THALL UM
SYSTEMe THE EMBRITTLEMENT OF SOLID COPPER MAY BE
RELATED TO REDUCTIONS IN SURFACE ENERGY REQUIREMENTS
NEEDED FOR CRACK PRUPAGATION AS A RESULT OF THE
PRESENCE OF THE L{QUID METAL+ HOWEVER, DEVIATIONS
NOTED IN THE RELATIONSHIP BETWEEN WETTED FRACTURE
STRENGTH VALUES AND INTERFACIAL ENERGIES SUGSEST THAT
EMBRITTLEMENT BrHAVIOR CANNOT BE EXPLAINED FULLY ON
THE BASIS OF INTERFACLAL ENERGIES ALONE. (AUTHOR)

(U)

UNCLASSIFIED 1ZBML1)
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AD=632 U7¢ 11/6 13/8 13710
NAVY MAKINE ENGINEERING LAB ANNAPOLIS MD

PROPERTIES OF TnE KELD HEAT=AFFECTED ZONE In HY=130/
150 STEcko (v

‘DESCRIPTIVE NUTE: HESEARCH AND DEVELOPMENT PHASE REPT,
APR bs 15p 'HOQSUERG.Po Ve ;SCHREITZ,W. Qe i

REPTs NUe MEL=B87/66,

PROJ: $=F020-01<05,

TASK: (748,

UNCLASSIFIED REPORT
E SUPPLEMENTAKY NOTE:

- OLSCRIPTORS; (#STEEL, eWELDABILITY),

S (¢METALLUGRAPHY, STEEL)y ($EMBRITTLEMENT,

. “ STEEL), IRON ALLOYS, NJCKEL ALLOYS, .CHROMJUM

A ALLOYS, MOLYBDENUM ALLOYS, VANADIUM ALLOYS, SH[P
PLATES, HIGH=TEMPERATURE RESEARCH: WELDING,
THERMAL STRESSES, STRESS RELIEVING, IMPACT TESTS,

- MARINE ENGINEERING, SIMULATION, wELDS ()
= IDENTIFIERS: STEEL HY=130/150 (v
fb.; PROPERTIES UF The WELD HEAT= FFECTED LONE,

4 INCLUDING HUT=CrACKING TENDENCIES AND EFFECTS OF
,’1 THERMAL CYCLING OW STRENGTH AND TOUCHNESJ; WERE
3 g' DETERMINED FOR 4 bN]=CR=MO-V STEEL DEVELOPED

AS AN HY=13u/ls5y HULL PLATE ALLUY. THE HOT=

CRACKINo TENDENCY OF THE ALLOY WwA> LOwe THE YIELD
i STRENGTH OF THE HEAT=AFFECTED ZONE WAS EQUJIVALENT 70
» THAT OF THE BASt WETALe THE CHARPY V=NOTCH

b, A IMPACT STRENGTH QF bAMPLES WHICH HAD RECEIV&Q DouaLE
. THERMAL CYCLES, SIMULATING MULTIPASS wELDMENTS, WAS
2 EQUIVALENT TO THAT OF THE BASEPLATE IN BOTH THE ASe
4 WELUEL AND THE STRESS~RELIEVED CONDITIONS. THESE
e RESVLTS, OBTAINED BY WELD=SIMULATION METHODS, WERE

CONF [RMED BY IMPACT TESTS OF SAMPLES FROM THE HEAT=
AFFECTEV LONE OF ACTUAL WELOMENTS. THE IMPACT
STRENGTH OF THE a5=UEPOSDTED wELD METAL WAS Low

COMPAKED TO THE BASEPLATE AND WAS GREATLY REDUCED BY
STRESS=RELILF TREATMENT. (AUTHOR) tU;

EI.

UNCLASS]FIED 1ZBHL )
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Ap=633 Ulb 20/ IS A
FRANKLIN INST RESEARCH .LABS PHILADELPHIA PaA

LIQUFD METAL EMyRITTLEMENTe PHASE 111+ A STUDY OF
THE EFFECT OF L1qUIO MERCURY ON SLIP ACTINITY IN
NEAR-SURFACE RUGIONS OF ALPHA=BRASS SINGLE

-CRYSTALYS (V)

DESCRIPTIVE NUTE: FInNAL TECHNICAL REPTes | SEP 653
MAR ng
APR 64 kPA > ORAVAYRe Mo |
REPTe NOs F=dilly=z2,
CONTRAGT! NONR«4225(001,
PROU! NK=036=056,

UNCLASSI! JEU. REPORT

SUPPLEMENTARY R_v& “PHASE 3 OF STUDY OF THE PHENOMENON:
QF METAL EMBkI,TTLgMEY.'a:‘T.

DESCRIPTOXS; (oEMBRITTLEMENT, oLIQUYU METALS),
(*DEFORMATION, CRYSTAL LATTICE DEFECTS)s BRASS,

MEKCURY, ETCHED CRYSTALS, SINGLE CRYSTALS,
FRACTURE (MECHANICS), PLASTICITY )

MICKOSTRAIN AMD ETCHING EXPER[MENTS WERE CONDUCTED

ON 70/3u BRASS SINGLE CRYSTALS TO DETLRMINE THE
EFFLCT UF THE PKESENCE OF LIQUID MERCURY AT THE

SURF ~CE ON UEFORMATION CHARACTERISTICS IN THE EARLY
STAGES UF PLASTIC FLOWe IT WAS REVEALLD THAY
OISLOCATIONS BECOME MuBILE AT STRESSES AS Low AS 0,04
KasiM= V0 THE =2 IN ANNEALED CRYSTALS, A SHARP
CONTRAST YO PREy|WUS OBSERVATIONS. A MODEL [S
PRESENTED TU EXPLAIN THE MICROSTRAIN CHARACTERIST|CS
A DEBRIS LAYER wEAR THE SUREACE %AS OoSERVED TO
DEPTH OF ABYNT 4y MICRONS AFTER 2 X 1U TO THE =3
PLASTIC SHEZR STRAIN, IKRESPECTIVE UF THE PRESENCE OF
MERCURY.e THUS, | [qUID MERCURY IS EQUALLY AS

EFFECTIVE AS AN OXIDE FILM IN IMPEDING. THE EMERGENCE
OF DISLUCATIONS FROM A CRYSTAL. SINCE THE DEGREE

TO WHICH THLIS TYpt UF BEHAVIOR INHIBITS CRACK
RELAXATION COULy 40T 4E DETERMINED, IT WAS NOT
POS>SIBLE TO RYGUROUSLY ESTABLISH THLS AS THE
MECHANISH FUR L1quIuv METAL EMBRITTLEMENT,

{AUTHOR) tu)

UNCLASS]FIED 1Z8mL )
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AD=635 844 18710 18/8 1176
NAVAL RESEARCH LAB wASHINGTON D €

IRRADIATION EFFLCTS ON REACTOR STRUCTURAL MATERVALS !
FEBRUARY = 30 APRIL 1966 (v)

DESCRIPTIVE NUTE; WUARTERLY PROGRESS RePT,
tAY  be 63pP STEELE LJLENDELL E. 3
HAWTHORNE ,KUSSELL Jo ISERPAN,CHARLES Z. ,
JR.
REPTe NO« NRL=MRe|70U,
CONTRACT: AT(49=5)%2110.
PROJ: RRUPZ~UI=46-654U09,5F020~-01~d5-0858

UNCLASSIFIED REPORT
SUPFLEMENTARY NOTe: SEE ALSO Ap=630 937+

DESCRIPTORS: (#REACTUR MATCRIALS; STEEL), (eSTEEL,
RADIATION UAMAGE), (*RADIATION DAMAGE, REACTOR
MATERLALSY; NTCKeL ALLOYS, EMBRITTLEMENT,

DUCTILITY, CHROMJUM ALLOYS, MOLYBDENUM ALLOYS:

STKRESS RELIEVING, SENSITIVITY, MICROSTKRUCTURE,

STAINLESS STREL,y NOTCH SENSITIVITY, HEAT

TREATMENT, TRANS]TION TEMPERATURE, NEUTRONS (V)
IDENTIFIERS: STEerL A302z-8 (V)

THE INVESTIGATION INCLUDES THE FOLLOWING: (1)
THE RELATIVE RApIATION SENSITIVITY OF A302-8
STEELS PREPARED BY SPECIAL MELTING aNv HEAT TREATHENT
PRACTICE, (2) THE EVALUATION OF NICKEL CONTENT
AS A RAUIATION SEwSLTIVITY VARIABLE, (3)
COMPARATIVE [RRADIATION ENBRITTLEMENT OF SELECTED
HIGHER STRENGTH STEELS, AND (%) THE EFFECT OF
NEUTRON SPECTRA UPON THE OBSERVED CHANGES IN THE
NOTCH DUCTILITY OF IRRADIATED STEELSe (AUTHOR)
(V)

UNCLASSIFILED 1Z2unL )
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UNCLASSIFIED
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SEARCH CONTROL No. 1ZBML!

Ap=637 693 1176 20717

AERUSPACE TECHNULOGY plV LIBRARY OF CUNGRESS WASHINGTON, D
C

TR

3 LIQUIDSHMETAL EMuRITTLEYENTS ANNOTATED

E‘ BIBLIGGKAPHY, ()
- DESCRIPTIVE NUTE: REPT, NQ. ! QN .ATD WURK ASSIGNMENT HNO.

¢ 89/b.

‘ APR 66 25p

- REPTe NUe ATU=66.38,

: MONITOR: TT 66=62135

UNCLASSIFIED REPORT

T T

3 SUPPLEMENTARY NOTE:

DESCRIPTORS: (eLQUID METALS' OEMBRITTLEMENT),
METALLOGRAFHY, COPPER R.LOYS, STEEL, CURROSXON,
nFCHANlCALfPNOPERTIEb. ZINCy MERCURY,

CRYSTALLUGRARHY, BIBLIOGRAPHIES, USSR V)

EYRTES b

THE BIBLIUGHAPHY WwAS :COMPILED FROM SOVIET OPEN
SOURCES PUBLISHED #:759=1965 WITH ONE ENTRY FROM
JANUARY 196&% [Y IS THE FIRST REPORT I[N THIS
SEt [ESe THE %2 ENTRIES ARE ARRANGED

CHRONOLUGICALLY AND, wWITHIN -EACH YEAR, ALPHABETICALLY
BY AUTHOR: 1989 (1§ hNTRY). 1961 (&

ENTRIESEs 1963 (21 ENTRIES), 1964 (3

ENTRIES)y 1965 (14 ENTRIES), AND 1966 &I

ENTRY)w AN AUTHUR INDEX IS PROVIDED ‘AT THE END OF

THE REPURTs PERTINENT INFORMATION INCLUDED:

COPPER ALLOY TESTING [N MERQURY SALT SOLUTION, CREEP
PROCESS) DIFFUS[FON AND SOLUBILITY COEFFICIENTS OF

3 MOLTEN METALS, POLYCRYSTALLINE METAL, TIN

1 RECKRYSTALLYZLATION, ALLOY STEEL NONSELECTVE

’ CORROSINN, SURFACE TENSION REDUCTION [N SOLID METALS»
SOFTENING ACTION OF AGGRESSIVE MELTS ON SoLJD METAL.
STEEL CYCLIC TORSION [N LOW=MELTING MLTALSH
AUSORPTION=INDUCEY REUYCTION OF STRENGTH, FRRADIATION
EFFECT ON MECHANICAL PROPERTIES, ANISOTROPY 9OF
ELECTRAN AND GAMMA IRRADIATION EFFECT ON DEFORMATION
PROCESS, METAL (ORROSION FATIGUE, EFFECT OF Low
MELTING COAYING O MECHANICAL PROPERTIES OF METALS,
METAL DIFFUSION [ LIQUID COPPERe (AUTHOR) tu)
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‘UNCLASSIFIED
DOC REPORT .81BL10GRAPHY  SEARCH CONTROL Noe 1ZBMLI

Ap=639 48) 1176
STANFORL RESEARCH INST MENLO PARK CALIF

EMBRITTLEMENT BY LIWU[D METALS, (U)

DESCRIPTIVE NOTE: FINAL REPTe, | MAR 644=28 Fg8 b6,

FEB 66 lop GOGGIN,Ws Re iMOBERLYyJe Wa 1
CONTRACT: NONR=4408(00)

PROJ: WR=036-=058,

UNCLASSIFIED REPIRT
AVAILABILITY: PUBLISHED IN TRANSACTIONS QUARTERLY
V59 N2 P315=23 JuN & 766,

SUPPLEMENTARY NOTL:

DESCRIPTORS; (®ALUMINUM, EMBRITTLEMENT )

(*EMBRITTLEMENT . LIQUIL METALS), GALLIUM, FOILS,

FRACTURE(MECHANICS), SINGLE CRUSTALS, ELECTRON

MICROSCORY (U).

THE ALUMINUM=-LIGUID GALLJUM EMBRITTLEMENT COUPLE

WAS STULIED USING TECHNIQUES OF TRANSMISSION ELECTRON
MICROSCOPYs SINGLE AND POLYCRYSTALLINE ALUMINUM
FOILS WERE nETTED WITH LIQUID GALLIUM AND TESTED
USING A TENSILE DEVICE IN AN ELECTRON MICROSCOPE.,
THE INFLUENCE OF THE LIQUID GALLIUM ON THE FRACTURE
BEHAVIOR OF ALUMINUM wAS OBSERVED. POLYCRYSTALLINE
ALUNMINUM CAN FAIL WHEN WETTED WITH LIwUID GALLIUM B8Y
A GRAIN BOUNDARY PENETRATION OF THE MSTAL BY THE
LIQUIDs THIS IS A SLOW=FAILURE PROCESS AND 1S
0BSERVEW TO OCCUR WITH OR WITHOUT EXTERNAL LOADING,
IN 80TH ANNcALED ANU COLD WORKED ALUMINUNM.

HOWEVERy IF SUFFICIENT TENSILE STRESSES ARE

APPLIED, POLYCRYSTALLINE ALUMINUM CAN ALSO FAIL IN A
CACTCCRUPHIC MANNER WITH A HIGH CRACKING VELOCITY
ALONG INTERGRANULAR PATHSs LIQUID GALLIUM 1Is
NECESSARY FOR ByuTH CRACK NUCLEATIGN AND PROPAGATJON
TRE CRACK WAS ALWAYS OBSERVED TO INITIATE IN

REGIONS WHERE GxAIN BUUNDARY PENETRATION -OF THE
ALUMINUM HAU OCGCURRED, THIN LAYERS OF LIQUID METAL
WERE ALWAYS DETLCTEU ALONG THE FRESK FRACTURE
SURFACEs IF INSUFEICIENT GALLIUM WAS PRESENT, THE
CRACK WOULD BECUME BLUNTED AND THe METAL «0ULD
EVENTUALLY EXPERIENCE DUCTILE FAILURE, CHARACTERISTIC
OF UNWETTED ALUMINUM, ALUMINUM SINGLE CRYSTALS
NEARLY AL#AYS FAIL IN A DUCTILE MANNER), EVEN WHEN AN
ABUNDANT SUPPLY OF LIQUID GALLIUM IS AVAILABLE.

THE LIQUID wALLjuUM CAN INITIATE MICROCRACKS IN
SINGLE~CRYSTAL ALUMINUM, BUT THE C(RAGKS DO NOT
PROPAGATE IN THe BRITTLE MANNER OBSERVED [N
POLYCRYSTALLINE ALUMINUMs (AUTKUR) (v)
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ENGINEERINGy CANADA, CORROSION INHJBILTAON

UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY  SEARCH CONTROL Noe. (ZBMLIE
AD -39 567 1176 1474 13710
PACIFIC NAVAL LaB ESQUIMALT (BRITISH COLUMBIA}

RELIABILITY AND CORKOSION, (U

66 1zP BARER, Re Do i

UNCLASSIFIED REPORT

AVATLABLILLTY.: PUBLISHED IN NAVAL ENGINEERS
JOURNAL P321«33) APK |966,
SUPPLEMENTARY NOTL:

DESCRIPTURS: {®CORROSION, RELIABILITY), ALUMINyUM
ALLOYS, CASTING ALLOYS, STRESS CORROSION, .PFPES,
EMBRITTLEMENT, CATHODIC PROTECTION, STAINLESS -

STEEL, BRASS, FATIGUE(MECHANICS), MARINE

)
THE EXAMPLES GIVEN AND DISCUSSED ARE FAR FROM AN
EXHAUSTIVE TREATMENT OF HAZARDS BETWEEN DESIGN OFFICE
AND FIELD EAECUTION, OF THE NEED FOR ATTENTJON To
DETAIL AND OUF THg WNEAKNLSSES INHERENT IN SOME ALLOYS»

OF THE IMPORTANCE OF CORRECT DIAGNOSIS AND FINALLY,

THAT IN SOME CASES HELIABILITY CAN: BE RESTORED,

RELIABILITY IS NOT SIMPLE=-IT REQUIRLS AN ATTENT]ON

TO VETAIL IN CHOICE OF MATERIAL AND IN DESIGN, 1T

DEMANDS AN UNDEKSTANDING OF CORROSION MECHANISNSu
{AUTHOR)

tu)
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UNCLASSIFIED
2DC REPORTY BIBLJUGKAPHY  SEARCH CONTROL Noo lZBnLl

ADa639 668 SRR o ‘
JLLINOIS UNIV URBANA DEPT OF THECRETICAL AND APPLIED
MECHANICS

MECHANISMS OF ENVIRONMENT INDUCED SUBCRITICAL FLAwW

GROWTH IN AIS] 4340 STEEL, V)

DESCRIPTIVE NUTE: [NTERIM TECHNICAL REPT.,
SEP 66 47p VAN, DER SLUYS,wILLIAM A. N

]
REPTe NOW T/AM=292, _
{ CONTRACT: 'DA=3p=]24~AR0(D)=378,
: PROJ: DOA=200145018320,
MONITOR: AROUL 5612%]

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE;

DESCRIPTORS: (®STEEL, ®FRACTURE(MECHANICS) ),
HYORUGEN EMBR]TTLEMENT, CORROSION, EMBRITTLEMENT,
3 ENVIRONMENTAL TESTS, STRESS CORKOSION, LIQulp
ﬁ IMMERSION TESTS, W4ATER

3‘U)
; JOENTLFIERS: STEEL 434u (U}

RESULTS OF AN EXPERIMENT DESIGNED TO 5TUDY THE
EFFECT OF SEVERAL VARIABLES ON SUBCRITICAL CRACK
GROWTH RATE OF A HIGH-STRENGTH STEEL IN A WATER
ENVIRONMENT ARE PRESENT o~ ENVIRONMENTAL VARJABLES
INCLUDEU, TEMPERATURE, ™A OF THE LIQUID ENV.IRONMENT,
ELECTRIC CHARGING, ANp THE COMBINELD EFFECT OF PH

: AND ELECTRIC CHARGING. TAPERED DOUBLE CANTILEVER

BEAM SPECIMENS wERE DESIGNED SO THAT THE LEVEL WAS
MAINTAINED CONSTANT AT A CONSTANT LOAD AND
INDEPENUVENT OF (RACK LENGTHs THUS STEADY=STATE

CRALK GROWTH MEASUREMENTS WERE POSSIBLE IN CONSTANT
LOAV ANuU CONSTANT ENVIRONMENT EXPERIMENTS. wlTH

: THLS SPECIMEN DrSiGN, IT WAS POSSIBLE TO MAKE A

: SERIES UF MEASUREMENTS THAT COVERED THE ENTIRE RANGE

OF EFFECTS UF A PARTICULAR VARIABLE USING ONLY ONE
SPECIMENs {AUTHOR)

SR & wEaRC

tu)
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UNCLASSIFIED
DDC. REPORT BIBLIOGRAPHY  SEARCH CONTROL No, iZaMLl

Ap=639 748 . 18/8 18/40 176
NAVAL RESEARCH LAB WASHINGTON D C

DAMAGING NEUTRON 'EXPOSURE CRITERIA FOR EVALUATING THE
EMBRITTLEMENT OF REACTOR PRESSURE VESSEL. STEELS IN
DIFFERENT NEUTRON SPECTRAe v

DESCRIPTIVE NOTE: INTERIM REPT.,
JUL 66 3P SERPAN,CHARLES Z+ , JR, i
STEELE JLENDELL &,
: - REPTe NOe NRLwbH4}s5,
3 CONTRACT! AT(49=5)=2110,
; PROJ! RRO07=U}=44~5409,5F020-0]1=25=-0858

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS; (eSTEEL, eRADIATION :DAMAGE),

3 EMBRITTLEMENT, PRESSURE VESSELS, REASTOR MATERTALS,

¥ NEUTRON FLUX, NUCLEAR REACTORS, DETERMINATJON,

4 TRANSITIUN TEMPERATURE ()
é SEVERAL SUCH EXPOSURE CRITERIA HAVE BEEN: EVALUATED

THROUGH USE OF THE RESULTS OF METALLURGICAL TESTS OF
REFERENCE STEEL SPECIMENS AFTER IRRADIATION JN LIGHT
3 AND HEAVY WATER MODERATED REACTOR ENVIRONMENTS AS

\ WELL AS IN GRAPHITE MODERATED REACTOR ENVIRONMENTS,

4 THE RADIATION=INDUCED TRANSITION TEMPERATURE OR
NIL=DUCTILITY TRANSITION V:NDT) TEMPERATURE

INCREASES OF THE SEVERAL STEELS INVOLVED ARE
PRESENTED VERSUS N/CM2 DETERMINED BY EACH OF THE
FOLLOWING TECHN[QUES: (A} ASSUMPTION OF A

FISSION SPECTRUM, '‘EXTRAPOLATION OF ACTIVATION DATA.
INDUCED AT A HIGH MEV THRESHOLD To | HEV, AND
REPORTING EXPOSURE > | MEV, AND (B)

CALCULATION OF SPECTRA USED TO DETERMyNE ACTIVATION
CROSS SECTION FUR EXPOSURES ABOVE ENERGY LIMITS OF |
Oe5y AND 0¢183 MEVe THE DIFFERENCES OBSERVED BY

THIS ANALYSIS WERE INTERCOMPARED IN RELATION TO
ABSOLUTE MAGNITUDE AS WELL AS IN TERMS OF ENGINEERING
SIGNJFICANCE, BY APPLYANG THESE CRITERIA TO DATA
RELATING DIRECYLY 7O A PRESSURIZED LIGHT WATER POWER
REACTOR; BENEFITS TO THE LIFETIME OF THE REACTOR CAN
BE REALIZEDs THE RESULTS OF THIS STUDY TO DATE
INDICATE THAT DATA RELATING TO THE PROPERTIES OF
STEELS IRRADIATED IN OR NEAR THE CORE OF PRESSURJZED
LIGHT WATER MODERATED REACTORS CAN BE CONFIDENTLY
INTERCOMPARED FOR ENGINEERING APPLICATIONS ASSUMING A
FISSION SPECTRUM AND ACCOUNTING FOR NhUTRONS oF '
ENERGIES >1 MEV,
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UNCLASSIFIED

DOC REPORT B81BLJOGRAPHY  SEARCH CONTROL -NOos 1ZBMLY

E AD=639 835 418/10 - 11/6
3 NAVAL RESEARCM LAY WASHINGTON D C

IRRADIATION EFFECTS CN: REACTOR STRUCTURAL

3 MATERTAES e )
L DESCRIBTIVE NUTE: guARmLRLYjaRaehéss REPTo¢ 1 MAYed)

: JUL 46 R i

: AUG 66  39P STEELE SCENDELL Eo |

j HANTHORNE 3¢ RUSSELL .GRAY,ROBERT Ao 1 JRe

KLIER yEUGENE PG jSERPAN,CHARLES Zo o JRi
; REPTe NO:w  NRL=HRw{7 1.9+
o PROJ: RRUO7~Ul=45-5409,5F~020~0]~05~0858

gl

UNCLASSIFIED REPORY

i SUPPLEMENTARY NOTRS: Rgs;ﬁRCH~SUFébR7ED IN PﬂRf‘SY AEC
] CONTRACT AT(49-5)=2110+

DESCRIPTORST (9RADIATION DAMAGE, *REACTOR

4 MATERIALS), {¥REACTOR SYSTEM GOMPONENTS» REACTQR
E MATERJALS), STEEL, EMRKITTLEMENT, TENSILE
£ PROPERTIES

(u)

3 THE RESELARCH PROGRAM OF THE NRL METALLURGY

] DIVISION,; REACTOR MATERIALS BRANCH, 1§

E: DEVOTED TO THE .DETERMINATION. OF THE EFFECTS OF

3 NUCLEAR RADFATIUN UPON THE PROPERTIES OF STRUCTURAL
5 MATERIALS. THE OVERALL PROGRAM IS SPONSORED BY THE

£ OFFICE OF NAVAL. RESEARCH), THE NAVaL SHIP

SYSTEMS COMitAND, THE Ue S. ATQMIC ENERGY

COMMISSION, AND THE ARMY NUCLEAR POWER

PROGRIAMs SINCE RESEARCH FINDINGS WHICH APPLY TO

THE OBJECTIVES OF ONE SPONSORING AGENCY ARE ALSO GF
3 JNTEREST TO THE OTHERS, THE OVERALL PKOGRAM PROGRESS
3 1S REPORTED HEREINs THIS REPORT INCLUDES: THE

p FOLLOWING: (1) RESULTS OF A COMPARATIVE

3 IRRADIATION OF WELD HEAT AFFECTED ZONE AND BASE METAL
SPECIMENS OF HY=~80 STEELw ¢2) PRELIMINARY DATA

ON THE NOTCH DUCTJLITY CHARACTERISTICS OF JRRADIATED
MARAGING AND NICKEL=COBALT STEELS, {3) TENSILE
PROPERTIES OF SELECTED STEL4S HAVING POTENTJAL FOR
NUCLEAR STRUCTURAL APPLICATION, (4) IFRADBATION
DAMAGE SURVEILLANCE RESULTS FROM SPECIMENS EXPOSED
NEAR THE YANKEE REAUTOR PRESSURE vESSEL, AND

(5) DESCRIPTION oF THE RECENTLY COMPLETED

h; METALLOGRAPHIC CELL OF THE NRL HIGH LEVEL

3 RADIATIUN LABURATORY. {AUTHOR) (V)
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‘DESCRIPTORS'

UNCLASSFIED

DOC REPORT BIBLIOGRAPHY  SEARCH CONTROL No. 1ZBmuid
Ap=g4y S K] 1878 18740 1176

NAVAL RESEARCH Lad WASHINGTON D €

NEUTRON IRRADIATION EMBRITTLEMENT OF SEVERAL HIGHER
STRENGTH STEELS,

| | (W

SEP 66 . 24P STEELE LLENDELL Eo 1
_ HAWTHORNE ju¢ RUSSELL SGRAYHROBERT -Ae o JRI
REPT.> HOs NRLebH]9,

CONTRACT?  ATAHY=g )= 2110,
PROJS RTUQTI-Ui~4b6= 5409 ,5F020~01=05%0858

UNC'ASSIFIED REPORT

'SUPPLEMLNTéRX ‘NOTe :

{*STEELy ©oRADJATION DAMAGE), MARAGING
‘STEELS TRANSIT.IoN TEMPERATURE; PRESSURE VESSELS,
EMBRITTLEMENT ; NEUTRONS, PRESSURIZED WATER
REACTORS, -DUCTILITY, MECHANICAL PROPERTIES (V)
SEVERAL STEELS REPRESENTATIVE OF RECENTLY ‘DEVELOPED
TYPES AND HAVING POTENTIAL FOR NUCLEAR STRUCTURAL
APPLICATIONS WERE EXPUSED TO HIGH ENERGY NUCLEAR
RADIATIUN, ANV THE RESULTANT PROPERTJES WERE .COMPARED
WITH THOSE UF THE CURRENTLY .USED A212-8 AND

A302-8 NUCLEAR KEACTOR PRESSURE VESSEL STEELS.
PRELIMINARY RESULTS FROM: SEVERAL COMPARATIVE
IRRADPATION EXPERIMENTS INDICATE THAT CERTAIN HIGHER
STRENGTH STEELs, IN ADDITION TO HAVING INIT]AL
PUALITILS OF HIGHER STRENGTH AND LOWER INITVIAL
DUCTLE=BRITTLE TRANSITION TEMPCRATURES, SHOW SMALLER
EMBR{TTLEMENT, cARLIER EMBRITTLEMENT SATURATION, AND

A SUPERJOR OVERALL REBFONSE TO IRRADIATION AT S550F

THAN THAT OBSERVED FOR THE STEELS IN CURRENT REACTOR
PRESSURE VESSELSe (AUTHOR)

fu)
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL 'Nos 1ZBHLI

Ap-641 289 18710 18712

NAVAL R&SEARTH A8 WASHINGTON D C

NEUTRUN SPECTRAL CONSIDERATIONS AFFECTING PROJECTED
ESTIMATES. OF RAUBAflON EMBRITTLEMENT OF THE ARMY SM=~
1A REACTOR Pgegsaas VELSELo (V)

DESCRIPTIVE NUTE: FINAL REPT.,

SEP 68 Hpep SERPANJCoe Ze 4JReISTEELE Ly Eo

REPTs ‘NQs NRLe&474,
PROJ! USA=ERG=4~5¢,

UNCLASSIF.LED REPURT
SUPPLEMENTARY NOTe:

DESCRIPTARS: (9E;8RITTLEMENT; STEEL), (*PRESSURE
VESSELYy *PRESSURIZED WATER REACTORS), (®RADIATION
DAMAGE, #STELL )., REACTOR MATERJALS, NEUTRON

'REACTJONS, POWER R&ACTORS, ARMY, ALASKA (y)
IDENTIFIERS; ARMY REAGTORS(SM=iA) (U

THE PRESSURL VESSEL OF THE ARMY SM«lA ‘REACTOR
1S LOCATED CLDSe 70 THE ACTIVE COKE IN SUCH A MANNER
THAT THe NEUTROW EXPOSURE IS RELATIVELY HIGH!
CONSEWUeNTLY, nnE PRESSURE VESSEL STEEL UNDERGOES 4
RELATIVeLY RAPlp RISE IN THE DUCTILE=sRITTLE
TRANSITION TEMPLRATUREs THE MAXIMUM PeRMISSIBLE
DELTA NOT FYR THE SM=JA IS ESTABLISHEU BY THE
ARMY AS 340F, SINCE IT IS PHYSICALLY IMPOSSIBLE
To IRRAUVIATE SURVEILLANCE TEST SPECIMENS AT THE SMe
lA VESSelL WALL, ONLY THE NEUTRON FLUX WAS MEASURED
AT THE #ALLy ANy REPRESENTATIVE TEST SPECIMENS WERE
IRRADIATEY IN A TEST REACTOR, THE LOW INTENS]TY
TEST REACTOR {LITR)e IN TRANSLATING THE DELTA
NDT VERSUS NEUTKON EXPOSURE DATA FROM THE LJTR TO
THE CASt OF THWE St#=l- RLACTOR VESSEL wALL, THE
NEUTRON SPECTRX OF TdE TWO REACTORS WERE USED To
ADJUST dOTH THE SMelA REACTOR VESSEL FLUX AND THE
LITR EXPOSURE VALUES [N TERMS OF N/SGQ CHM < JeO%
0e¢59 ANV U183 pMEYVe SINCE THE DISTRIBUTION OF
NEUTRON> 8Y ENERGY GRUUPS WAS DIFFERENT WITHIN EAQH
REACTOR AT THE SPECIFIC LOCATION OF INTEREST, THAT
15y THE VESSEL wALL Of THE SM=]aA AND AN IN=CORE
LOCATION OF THE LITRy THE DAMAGING POTENT]AL OF THE
SHM=1A REACTUR SPECT#UI LOCATION WAS RELATED TO
THAT OF THE LITR, WITH DAMAGE EQU]VALENCE
E>TABLISHED BETwEEN THE TaU REACTORSy A CRITICAL
NeUTRON EXPUSURy (N/Sy CHM > 0.5 MEv) MAY BE
PROVECTeY FUR ProupULInG THE MAXIMUM DelTA NPT ON
THE SM=1A RLACTOR VESSEL WALL, {U)
16
UNCLASSIFIED 1ZenmLl




3
§

UNCLASSIFIJED:
DUT REPORT BIBLJOGRAPHY  SEARCH CONTROL Npe l1ZBMLL

Ap=641 315 1176
ROYAL AIRCRAFT :STABLISHMENT'FARNBOROuGH (ENGLAND)

A STULY OF THE S1ZE EFFECT IN THE PLATING
EMBRITTLEMENT OF HluH STRENGTH STEELSe (y)

DESCRIPTIVE NUTE: TECHNICAL REPT. .
JUN 66 22pP DAVISiHe Co IGRAY JOHEPHINE
Ao
REPTe NOo TR=66168

UNCLASSIFJED REPURT

DESCRIPTORS: (*STEEL, EMBRITTLEHENT), PLATING,

CADMIUM, NICKEL ALLOYS, CHROMIUM -ALLOYS)

MOLYBDENUM ALLOYS, VANADIUM ALLOYS,

LOADINGIMECHANICS), TESTS: LIFE EXPECTANCY,

STRESSESy FRACTURE(MECHANICS), GREAT BRITAIN (V)

THE REPORT VESCRIBES SUSTAINED LOAD TeSTS MaADE ON
CADMIUM PLATED NOTCHED (K SUB T = 3.2)

SPECIMENS /4 In AND |} IN DIAMETER. Tal STE3SLS

WERE STUDJED, EN Z4 AND NCMV HEAT TREATED To }2u
TON/SQ IN TS THE RESULTS SHOWED THAT EN 24 WAS

VERY SU5CEPTIBLE TO PLATING EMBRITTLEMENT, THE
MAXIMUM STRLSS 'FOR UNLIMITED LIFE BEING !N THE REG]ON
‘OF 43 TON/SW IN (308 NTS)s NCMV STEEL WAS FoUND

TO BE LeSS SENS]TIVE HAVING A CORRESPONDING VALUE OF
62=70 TON/SW IN (40 0 -45% NTS). COMPARATIVA

TESTS ON NCMV STEEL SHOWED NO SIGNIFICANT

DIFFERENCE BETWeEN THE LIVES OF LARGE AND SHALL
SPECIMENS, IN DETERMINING THE LIFE UNDER SUSTAINED

LOAD, A MINIMUM TESTING TIME OF 500 HR WAS FOUND TO

BE NgCESSAR;Yo (AUSTHOR) (V)
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UNCLASSIFIED
DDC REPORT B1BL]OGRAPHY  SEARCH CONTROL Nos JZaHMLI

AD=6%2 29U 1176 18/8 18/40
NAVAL NESEARCH LAB WASHINGTON D /C -

INITIAL EVALUATIONS OF METALLURGICAL VARIABLES AS
POSSIyLlt. FACTORS CONTROLLING THE RADIATION
SENSIFIVITY OF STRUCTURAL STEELS, {u)

SEP 66 qup HAWTHORNE:Je Ro HSTEELEsL4 Eeo

13
t

REPTe NOo NRL=E#20

‘CONTRACT! ATH49=5)=-2110

PROJ: RRUQT=Ul=45-5409

UNCLASSILFIED REPORT

DESCRIPTORS; (*SIgEL, ®RADIATION DAMAGE), KEACTOH
MATER]JALS, PRESSURE VESSELS, SENSITIVITY,

DUCTILITY, EMBRITTLEMENT, NEUTRONS, HEAT

TREATHENT MICROSTRUCTURE (U
IDENTIFLERS) STEeL A302-% (U}

EXPERIMENTAL INVESTIGATIONS FOR THE ISOLATION AND
ASSESSMENT OF MuTALLURGICAL FACTORS CAUSING VARIABLE
RADIATION EMBRITTLEMENT SENSITIVITY OF REACTOR
STRUCTURAL STEELS WERE UNDERTAKEN, USING BOTH LARGE=~
TONNAGWE COMMERCJAL HEATS AND SPECIAL LABORATORY HEATS
OF STEELe METALLURGICAL VARIABLES BEING EVALUATED
INCLUDE THE TDENTITY AND QUANTITY OF MAJOR ALLOYING
ELEMENTS ANv OF RESIDUAL ELEMENTS, STEEL~MAKING
PRACTICL==BUTH MELTIHG (REFINING) AND HEAT

TREATHENT PRACTICE, MICROSTRUCTURE, AND' GAS .CONTENT,
EXPERIMENTAL RESULTS FROM THE INIT{AL SERJES OF THE
EXPLORATORY SCREENING STUDIES DEMONSTRATE THAT THE
RADIATIUN SENSITIVIIY OF A STEEL CAN BE ALTERED
APPRECIABLY THROUWH HEAT TREATMENT PRACTICES AND THAT
MICROSTRUCTURE PLAYS A DOMINANT, IF NuT THE MOQST
INFLUENTIALy ROLE IN RADIATION SENSITIVITY
DEVELUPMENTe A TEMPLRED MARTENSITE STRUCTURE WAS
NOTED Tu BE GENERALLY LESS RADIATION SENSITIVE THAN
TEMPERED UPPER bAINLTE AND FERRITE STRUCTURES, THE
DATA ALSO INDICATE THAT VACUUM MELTING AND THE
MINIMIZATION OF RESIDUAL ELEMLNJ CONTERT YIELDS
STEELS mAVING A SUPERJUR IRRADIATION PERFURMANCE
COMPAREU wITH STEELS PRODUCED BY CONVENTIONAL OPEN
HEARTH MELTING, HOWEVER, LONG=TERM STRESS

RELIEYING HEAT TREATMENTS WERE NOT FOUND TO ALTER THE
IRRADIATION RESPONSE OF A302=-8 STEELS

{ AUTHOR) {U)
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v TIFLED
pOC REPORT 8IBLIOGRAPHY  ‘SEARCH CONTROL No» 128ML]

Ap=643 082 . L1/
ARMY MATERTALS RESEARCH AGENCY WATERTOWN MASS

MECHANICAL. PROPERTIES AND FRACTURE SUKFACE TOPOGRAPHY
0F A THERMALLY eM8RITILED STEEL. {U)

DESCRIPTIVE NUTES  TECHNICAL REPTey
SEF 66 kyY3 TARRYFRANK Lo iNUNES,JOHN 1
LARSON,FRANK R,
REPTs NOe AMRA=TR=66~28
PAOJS DA=1A0105038010

UNCLASSIFIED REPORT

DESCRIPTORS: (*STEEL, EMBRITTLEMENT), MECHAN]CaL
PROPERTIES, FRACTURE(MECHANICS), TENSILE

PROPERTIES, FRACTOGRAPHY, OUCTILITY, GRAIN
STRUCTURES(METALLURGY), BRITTLENESS, IMPAGT TESTS,

NOTCH SENSITIVITY {U)
IDENTIFIERS: STEEL 3140 (v)

TENSILE FLOW AND FRACTURE PROPERTIES OF 3140 STEEL
IN BOTH THE UNEMBRITTLED AND EMBRITTLED CONDITIONS
ARE PRESENTED AND DISCUSSEDe CHARPY IMPACT
PROPERTYES WHICH REFLECT THE INFLUENCt OF THERMAL
EMBRITTLEMENT Oy THE TRANSITIONAL BEHAVIOR ARE
PRESENTED, FRACTURE SURFACE TOPOGRAPHY IS

DESCRIBrDs WUANTJTATIVE DATA RESUITED IN
TRANSITIONAL CURVES FOR ALL THREE TYPES OF SPECIMENS
UTIL1ZEue THIS FRACTURE SURFACE TOPCGRAPHY ALSO
INDICATES THAT [NTERGRANULAR FRACTURE HAS VARYING
DEGREES OF DEFOKMATION, DUCTILITY. ANv ENERGY
REQUIREV FOK SEPARATION. SEVERAL ASPECTS uFf

THEKRMAL -EMBRITTLEMEWT ARE DISCUSSED RELATIVE TO THE
OBSERYATIUND MAVE IN THIS STUDY. (AUTHOR) tv)
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UNCLASSIFIED
pDC REPORT BIBLJOGRAPHY  SEARCH CONTROL No. 1ZgML)

Ap=646. 662 18710 176 18/8
NAVAL RESEARCH LAB WASHINGTON D C

IRRADIATIUN EFFECTS 00 KERLTIR »>THUCTURAL,
MATERTALS, ‘U3

DESCRIPIIVE NUTES WUARTEKLY PROG?EL5 REPTa, | AVGe3y
0CT b6 .
NOV 66 3up STEELE, Lo Eo $UAYTHORNE 1.0 Ko
1SERPAN,C. & TGRAY JRe A H
REPTe NOo NRL=MR=1731
PROJ: RR=0Q7-01~46-5409 ,S5F=U20~01~-05=-uY5a

UNCLASSIFIED REROKT
SUPPLEMENTARY NOTE: SEE ALSO AD=6L9 839

DESCRIPTOKS: (eSTEEL, eRADIATION DAMAGE!,
(SREACTOR MATERIALS, RADLATION DAMAGE), STAINLESS
STEEL, NICKEL ALLCYS, CHROMIUM ALLOYS, MOLYBDENUM
ALLOYS, WELDS, EvBRITTLEMENT, STRUCTURAL PARTS,
DUCTILITY, NUCLEAR ‘RADIATION (V)

THE RESEARCH PRUGRAM OF THE NRL METALLURGY

DIVISION, REACTOR MATLRIALS BRANCH, I>

DEVUTLD To THE UETERMINATION OF THE EFFECTS OF
NUCLEAR RADIMATION UPON YHE PROPERTIES OF STRUCTURAL
MATERIALS,., THE OVERALL PROGRAM 1S SPONSORED BY THE
OFFICE UF NAVAL RtSEARCH, THE NAVAL SnlP

SYSTEMS COMMAND, THE Ue Se ATOMIC ENERGY

CUMMISSION, AND THE ARMY NUCLEAR POWENK

PROGWRAMs SINCE RESEARCH FINDINGS #HICH APPLY TO

THE OBJECTIVES OF ONE SPONSORJNG AGENCY ARE ALSO QF
INTEREST TO THE OTHERS, THE OVERALL PROGRAM PROGRESS
1S REPORTED HERcINs THIS REPORT, COVERING RESEARCH
FUR THE PERIOD | AUWLUST = 31 OCTObER 1946,

INCLUDES THL: FOLLUWINGS (1) A COMPARATIVE

RESPCNSE OF A302~u AND SEVERAL HIGHER STRENGTH
STEELS AFTEXR IRRADIATION AT 200F AND AT 550F,

{2) A COMPARATIvE EVALVUATION QF THE NOTCH

DUCTILITY OF 3~]/28N1=CR~M0O WELD AND BASE PLATE
AFTER IRRADLATTION AT 200F AND AT 55UF, (3) THE

NOTCH DUCTILITY CHARACTERISTICS OF IRRADIATED AlS]
304L AND 347 STAINLESS STEEL3 AFTER EXPOSURE TO i
AND U X |0 TO THe 197H POWER, (%) THz RESPONSE

OF A350=~LF! (MOp|FLED) STEEL TO CyYCLIC

IRRADIATION AND ANNEALING TREATMENTs AND (5) THE
THRUUGH=THICKNESS EMBRITTLEMENT AND NEUTRUN FLuX
VARIATIUNS 14 A SiMULATED WAL OF A REACTOR PRESSURE
VESSELs {AUTHOR, tus
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DDC XEPORT BIBLJUGRAPHY SEARCH CONTROL, No»w 1ZBHMLY

Ap=65U <204 1176 ‘
FRANKFORD ARSENAL PHILADELPHIA PA PITMAN=DUNN RESEARCH
LABS
THE EFFECT UF GRAIN BOUNDARY PENETRATION ON THE
DELAYED FAILURE 0OF CU=-2% BE, (U)
Jun 64 12pP RINNOVATORE , JAMES Ve ¢

CORRIEJOHN De {MARKUS,HAROLD 3
PROJ: DA=1CO01450]1632A
MOMITUR: FA A66E=17

UNCLASSIFIED REPORT
AVATLABILITY: PUBLISHED IN TRANSACTIONS QUARTERLY
V9 N4 P665=71 UEC 1966,

DESCRIPTORS: (eCUPPER ALLOYS,

»FAILUREIMECHANTCS) )y BERYLLIUM ALLOYS, LIWYID

METALS, GRAIN BOUNUARIES, PENETRATION,

EMBRITTLEMENT (u)

THE DELAYED FAILURE CHARACTERISTICS OF CU=2g

BE IN THE PRESENCE OF A HG=2% NA AMALGAM AS

STUDIEDs IT WAS SHOWN THAT GRAIN BOUNDARY

PENETRATIUON OCCuRs IN DELAYED FAILURE "AND THAT A
CRITICAL DEPTH OF PENETRATION 1S NECESSARY FOR
EMBRITTLEMENT. [T WAS ALSO SHOWN THAT THE CRITICAL
DEPTH OF PENETRATION [S RELATED INVERSELY TO THE
APPLIED STRtSSe GRAIN BOUNDARY PENETRAVION,

HOWEVER, wAS NCT SUFFICIENT BY ITSELF TO PRoCuCt
EMBRITTLEMENTs ALTHOUGH THE CONCEPT THAT A

CRITICAL DEPTH OF PENETRATION IS NECESSARY TO0 PROoUCE
EMBRITTLEMENT 15 vALID» IT #AS SHONN THAT THE
GRIFFITH EQUATIUN OF (RACK PROPAGATION IS 'NOT
DIRECTLY APPLICABLE TQ THE PHENOMENON OF DELAYED
FAILUREs (AUTHOR) ()
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Ap=650 34Y 18710 18/.8 1176
NAVAL RESEARCH LAB wASHINGTON D C

IRRAGIATION: EFFECTS ON REACTOR STRUCTURAL

DESCRIFTIVE NUTE: QUARTERLY REPT« NOw Yy | NOV 66«3}
JAN &7,
FEB 67 45p HAWTHORNE yJ'». Re iSERFANSC,
Ze 3 JReIVATSON,He 7o iGRAY Re Ao JK
RePTe NUs NRL=MR=}753
PROJU: RR=007~01~46-5409: SF*020~01~05~U858

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTe: SEE ALSO AD=646 6620

DESCRIPTORS: (®STEEL, RAUIATVION DAMAGE)»

(¢RADIATION UAMAGE, *REACTOR MATERLALSI))

£MBRITTLEMENT, NeUTRUNS, DUCTILITY, TENSILE

PROPERTIES, STRESSES {99
JDENTIFIERS: STAINLESS STEEL A302-3B tui

THE REPURT, COVeRING ESEARCH FOR THE PERJOVL |
NOVEMBER 1966=3] JANUARY 1967, INCLUDeS THE
FOLLOWING: (1) cXERIMENTAL A302<B STEEL

HEATS INSENSITIVE TV SS0F IRRAOJATIUN, (2)

RADIATIUN EMBRITTLEMENT OF STEELS UNDER CYCLIC VERSUS
CONSTANT TEMPERATURE EXPOSUKE CANDITIUNS, (3)

EFFECTS OfF APPLIED STRESS DURING JRRAUIATION ON THE
NOTCH. DUCTILITY OF Ad02-8 STEEL, (4) TENS]ILE

PROPERTY CHANGES THROUGH THE wALL THICKNESS OF A
SIMULATeD REACTOR PRESSURE VESSEL, (5)

CUMPAKISON UF NELUTRUN FLUX VALUES FOR FiSSION VERSUS
THRESHOLD=TYrHE MONITORS, AND (6) EQUIPMENT AND
PROCEDURES VEVELUPED FOR :ELEVATED TEMPERATURE REMOTE
TENSJUN TESTING UF RAUIOQAGTIVE SPECIMENS,

{AUTHOR ) (V)

UNCLASSIFIED 1ZBHL.,




‘UNCLASSIFIED
DDC REPORT BIBLJUGRAPHY  SEARCH CONLROL Ng« 1ZBMLI

AD=651 U6s {176
ARMY MATERIALS RESEARCH AGENCY WATERTOWN MASS

TEMPEREUV MARTENSJTE EMSRITTLEMENT AND FRACTURE
TOUGHNESS IN 4340 STEEL. (V)

DESCRIPTIVE NUTE: TECHNWICAL KEPT.,
JAN 67 29p KULALERIC Be SANCTIL,
ALBERT As ¥
REPTe NOs AMRA=TR=67=03
PROJ: ODA=1c024401a328

UNCLASSIFIED REPORT

DESCRIPTORS] (®STEEL, ¢EMBRITTLEHENT],

MARTENSITE, FRACTUREZNECHANICS). TOUGHWNESS,

TENSILE PROPERTIES (U
IDENTIFIERS; STEEL 4340 vy

TEMPERED MARTENSTTE EMBRITTLEMENT (500 F
EMBRITTLEMENTY 4AS STUDIED IN 4340 STEEL B8Y MEANS

OF CHARPY :IMPACT, TENSION, AND FRACTURE TOUGHNESS
TESTS CARRIED OUT OVER A R<NGE OF TEST TEMP£RATURES.
EMBRITTLEMENT WAS SHOWN IN THE IMPACT TESTS BY A
MINJMUM IN ROOM TEMPERATURE IMPACT PROPERTIES FOR
TEMPERING TEMPERATURES RANGING FROM 5uD TO 450 F,
THE SAM: RANGE FOR nHICH THE TRANSITIUN TEMPERATURE
= 15 A MAXInUM: NO EVIDENCE OF EMBRITTLLMENT wAS

FOUND IN TENSIOW OR RQUM TEMPERATURE FRACTURE
TOUGHNESS TESTS, EMBRITTLEMENT wAS NOTED, HOWEVER,

A in FRACTURE TOUGHNESS TESTS CARRIED OUT AT =50 AND =~
tub Fy nHiCH ANGICATEY THAT LOW TEMPEKATURE TESTING:
#i{LL WE NECESSAKY FUR PROPER MATEKIALS EVALUAT-1ON,
THT PLANE STRAIN FRACTURE TOUGHNESS (X SUB

X 1G) OF VARIUUS HEATS OF 434U STEEL HAS BEEN

3 CORKELATED S1TH THE WELVGHT PERCENT SULFUR AND

0 PHOSRPHORUS. 1M THE STEEL. A MECHANISM FOR TEMPERED
MARTENSITE GMBRITTLEMENT IS PROPOSELs CERTAIN
1HPURITY ELEMENTS, SUCH AS PHOSPHORUS, WHICH ARE MORE
SOLuBLE N FERRLTE THAN IN CEMENTITE, WILL SEGREGAT®
i THE FERRITE ADJACENT YO THE CEMENTITE SHORTLY
AFTER THE CLMENTITE PRECIPITATIONs THIS TRANSJENT
ENRICHMENT UF FeRRITE BY IMPURITY ELEMENTS wILL BE
EMBRITTLING NHEN THE CEMENTITE 1S IN A PLATELET OR
FILMY FURMy AND PARTICVLARLY SO [N THz REGION OF THE
PRIOR AUFTENITE GRAIN BOUNDARIES, WHEKE THE [MPURITY
CONTENT MAY BE nIGHER THAN AVERAGE, (AUTHOR) Ky
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AD=653 156 Pisé 13/8.
FRANKFOKD AMSENAL PHILADELPHIA PA

T R

METHOUS FOR MININIZING THE EMBRITTLINw EFFECT OF

HYDROGEN [N ELECTROPLATED HIGH STRENGTH ALLOY STEEL
ITEMS .

(u)
DESCRIPTIVE NVUTE: FINAL ENGINEERING REPT.,

HAR 63 a7p OOUGHERTY EDWARD Eo
PROJ: 1EP=60=4J1(=2

Sl Lo 1AL VSR S Ll Ay A

UNCLADSIF PED RFPORT

: SUPPLEMENTARY NOTE: REPT. ON INDUSTRIAL ENGINEERING
) PROJ .

DESCRIPTOKS: (*EMBRITTLEMENT, #STEEL), (®ALLOYS,.
STEELYy ELECTROPLATING, MECHANICAL PROPERTIES,
HYDRUGENy STRUCTURAL PROPERTIES, CADNIUM,
THEORY, CHROMUIM, TESTS

(V)

THE PAPER CUNTAINS METHODS FOR ELIMINATING HYDROGEN
EMBRITTLEMENT OF CAUMIUM AND CHROMIUM ELECTROPLATED
ULTRA HIGH STRENGTH ALLOY STEEL ITEMS FOR CARTRIDGE
OR PROPELLANT ACTUATED DEVICES. SINCE THE
9 INITIATION VUF TnE :PROJECT, [T HAS BEEN CONCLUDED THAT
THE ONLY WAY TO CUMPLETELY ELIMINATE HYDROGEN
EMBRITTLEMENT 15 TO AVOlD COMPLETELY THE INTRODUCTIUN
OF HYDROGEN [NTG THE [TEM BEING PLATELs METHODS TO
MINIMIZE EMBRITTLEMENTy TO TRE POINT THAT IT WiLL NOT

INTERFERE WITH THE FUNCTiON OF APPLICABLE ITEMS, HAVE
BEEN OETERMINED., (AUTHOR) tv)
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Ap=653 454 1378 20711 ‘
NAVY MARINE ENGINEERING LAB ANNAPOLIS MD

STRESS=KELIEF EMURITTLEMENT OF AX=140 -AND, E«11018

WELY METALS, (Y)

MAR 67 29p ROSENSTEIN,ALAN He {ASCHE,
We Hse ¢

REPTe NOs lNEL@]lb/67

'PROJ: 5=F020-01=0]

TASK: 0720 -

UNCLASSIFIEG REPORT

DESCRIPTORS: (®WEeLDS, STRESS RELIEVING)
(@STRESS RELIEVING, *METALS), (*EMBRITTLEMENT,
WELDS), THERMAL STRESSES, SURFACE PROPERTIES,
TRANSITION TEMPERATURE, THICKNESS, STRESSES,
TEMPERATURE s IMPACT TESTS, TIME,
FRACTUREAMECHANICS) ; TOUGHNESS, ANALYSTS),

TESTS {u)

AN ATVEMPT ANAS MAOE TO ARRIVE AT OPTIMUM STRESS=
RELIEF TREATMENTS (MAXIMUM RELIEF OF RESIDUAL
STRESS W#ITH MINIMUM INCKEASE IN TRANSITION
TEMPERATURE) FOR AX=140 AND E=~130:18 WELD

METALSe STRESS~xELIELF OF E=11018 RESULTS [N
ACCEPTABLE TCUGHNESS (ALTHOUGH SOFTENING MUST BE
CONSJDERED)y WHEREAS, STRESS~RELIEF OF AX=140 CAN
PRODUCE SEVERE EMBRITTLEMENTe A SATISFACTORY
THERMAL STRESS=xeLI&F TREATMENT CANNOY BE SPECIFIlED
FOR WELUMENTS INVOLVING AX=140., WELD METAL
PROPERTIES VARY THROUGH THE THICKNESS OF THE WELD,
CENTER=UF«WELDMENT MATERIAL IS NOT AS TOUGH AS
SURFACE MATERIAL [N THE AS~WELDED CONVDITION AND
EXHIBITS A GREATER SUSCEPTIBILITY TO STRESS=RELIEF

EMBRITTLEMENTe {AUTHOR) {v)
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DDC REPORT BIBLJUGRAPHY SEARCH CONTROL Noe 12BMLI

Ap=656 578 18/10 1176
NAVAL RESELARCH LAg #ASHINGTON D C

IRRADIATION EFFECTS ON REACTOR STRUCTURAL

MATERJALS, (U)
DESCRIPTIVE NUTE: WQUARTERLY PROGRESS REPT, | FEgB=30
APR 67, '
MAY 67 62P HAWTHORNE yJe Re {SERPANC,

Zo y JReiVATSON,He Es iGRAYyRe As , JRI
REPTe NUo NRL=MR=178U
PROJ: RR=0u7-~01=44=5409, SF~020-0J=p5=G858

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTe?: SEE ALSO AD-=6%0 349

DESCRIPTORS: (#REACTOR MATERIALS, eRADIATION

DAMAGE) ) (eSTEEL, RADIATION UDAMAGE), NEUTRON

REACTIONSy METAL PLATES, OUCTILITY, MAKAGING

STEELS., EMBRITTLEMENT, NOTCH SENSITIVITY, WELDS,

ANNEAL INu, PRESSURE VESSELS) MILLING MACHINES),
AUTOMATIC, TeST pQUIPMENT, REMOTE CONTKROL SYSTEMS,

POWER REACTORS, PRESSURIZED AATER REACTORS, HEAVY

WATER REACTORS tu)
IVENTIFIERS: ARMY REACTORS(MH=1), ARMY

REACTORS(SM=1}), CAROLINAS-VIRGINIA TUBL

KEACTORy STEEL A30U2-8, STEEL A350=LF! (v)

THE REFURT INCLUDES THE FOLLOWING: (1) A
CUOMPARISON UF Thg RESPONSE OF SELECTEL STRUCTURAL
STELLD TO IRRADJATIUN AT 550 AND 650F TO HIGH
NEUTRON FLUENCES, (2) THE THROUGH=THICKNESS
CHAKPY=V NOTCH pucCcTILITY PERFORMANCE OF A 10-=1/2s
INe=THICK PLATE OF IRRADIATED A302-8 STEEL
(3) AN INVESTIGATION OF THE EFFECTS OF OXYGEN AND
NITROGEN CONTENTS ON THE RADIATION EMBRITTLEMENT
SENSITIVITY OF 7-1/2N|=CR=-MO STEEL AT 250F,
(4) THE NOTCH DUCTILITY BEHAVIOR OF IRRADIATED
[2N1=5Cr=3M0 MARAGING STEEL WELOMENTS, (5)
THE RLSPONSE OF A3S5U=-LFl (MODIFIED) STEEL TO
PUSTIRRADIATION ANNELALING AT TEMPERATURES In THE
RANWE OF 55U TO 590F, (6) THE NOTCH OUCTILITY
BEHAVIOR OF A35u«LF! (MODIFIED) STEEL WITH
CYCLIC 43uF IRRADIATION=168 HOUR ANNEALING,
(7) THE PREIRRAUJATION MECHANICAL PROPERTIES oOF
THE MH=1A RtACTUR PRESSURE VESSEL sTEtL, (8)
THE NUTCH DUCTIL]TY OF SEVERAL REACTOR STRUCTURAL
STEELS AFTER IRnADIATION IN A HEAVY WATER MODERATED
REACTUR, (9) THe wOUIFICATION, INSTALLATION, ANV
INITIAL OPERATIuUN OF A REMOTELY OFPEXATED, TAPE-
CONTROLLED MILLING MACHINEg tu)
26
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Ap=652 379 1176
MCHASTER UNIV HaMILTOn (ONTARIO) DEPT OF METALLURGY AND
METALLURGICAL ENGINELERING

THE EMBRITTLEMENT OF COPPER=17 ATOMIZ » ALUMINUM
ALLOY BY LIWUID MERCUKWY., (V)

DESCRIPTIVE NUTE: TECHNICAL REPT.,
AUL 67 Figp IVESMs 8¢ HANCUCK.,Po
Ce 4§
RePTe Ile TR=9
CONTRACT: NONR=3I925{00)

UNGCLASSIFIED REPORT

DESCRIPTORS: (EMBRITTLEMENT, eLIQUID METALS),

($COPPER ALLUYS, EMBNITTLEMENT), DEFORMAT]ON,

(RACKS) >TRESSES, FRACTURE(MECHANICS),

HERCURY:y HARVENING) PLASTICITY; HICRUSTRUCTURE,

GRAIW STRUCTURES(METALLURGY)y ALUMINUM ALLOYS (V)
JIUENTIFIERS; COPPER ALLOY 17AL (v

THE RULe OF PLASTIC DLFORMATION IN THE INITIATION
AND PROFAGATION OF CRACKS IN CcU=17a1 aALLOY
EMBRITTLED 8Y Liwulp MERCURY HAS BEEN STUDIED, 1T

1S PRUPUSED THAT EXTENSIVE PLASTIC DEFORMATION 'AND
WORK HARDENING MUST OCCUR AT THE CRACGK=TIP pURING
PROPAGATION IN URDER 70 RAISE THE LOCAL FLOw STRESS
TO A CRITJCAL LeVEL AT WHICH THE MAXImMUM NORMAL
STRESS 15 EwUAL TU THE COHESIVE STRENGTHe STRONG
INDICATION 1S GlVEN THAT A 'CRITICAL APPLIED STRESS!
CRITERIUN FUR FRACTURE IS NOT APPLICABLE FOR THIS
MATERIALe MICRO=CRACKS ARE FORMED AT WEAKENED

GRALN BUUNDARJES AND A PERIOD OF STABLE CRACK GROWTH
MADE OVeR A PERJOD OF INCREASING APPLIED STRESS MaY
8E NECESSARY BEFORE THE CRACK IS LONG ENOUGH TO
BECOME UNSTABLE, (AUTHOR) (v
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AD=657 854 7/4 1146
NEW YORK. UNIV N Y RESEARCH DIV

STUuY OF THE EFFECT .OF LIQGUID ENVIRONMENT O THE
EMBRITTLEMENTY OF SOQLID3. (u)

DESCRIPTIVE NUTES! FIwAL REPT. | JAN 29=31 DEC 46,

Jun 47 43P CANOFF yle By i
‘CUNTRACT: NONR«2u5(43)

" PROJS RR=00Q7-08=-yl

UNCLASSIFLED REPORT

DESCRIPTORS: (*EWBKITTLENENT, eSOLIDS),
(eLIWUID>, EMBRITTLEMAENT), COPPER ALLOYS,
MERCURYs L]QUID METALS, MICROSTRUCTURE, GRAIN
S1LE, ADSORPTION, GRAIN BOUNDARIES, STRESSES,
FRACTURE(MECHANICS), SILVER COMPOUNDS,

CHLORIDES, SVYLUTIONS, DUCTILITY, MERCURY
ALLOYS (u)

THE EFFECT UF ENVIRUNMENT ON THE MECHAN]CAL
PROPERTIES VF SyuLIDS wAS INVESTIGATEDe. THE TWoO
PRINCIPAL SYSTEMS STUDIELD WERE: THE EMBRITTLEMENT
QF COPPeR AND CuPPER ALLOYS IN MERCURY AND MERCURY
AMALGAMSs THE EMBRITTLEMENT OF SILVER CHLORIDE IN
AwUEQUS SOLUTIONSe THE PRINCIPAL FACTORS STUDJED
WERE ALLOY COMPUSITION: MICROSTRUCTUREs INCLUDING
GRAIN SI2ZE, PRECIPITATION EFFECTS, GRAIN BOUNDARY
CRIENTATION RELATIONSHIPS; AND COMPUOSITION OF THE
LIQUID ENVIRONMenTs IN GENERAL IT WAS FOUND THAT
EMBRITTLEMENT CuULD BE ATTRJBUTED 7O ADSORPTION OF
VACTIVE'Y JONS AT SJTES OF HIGH STRESS CONCENTRAT]ON
IN THE 20010, W[TH THIS ADSORPTION RESULTING [N LOWER
COHESION BETWEEwW SOLIu=SOLID BONDS, HIGH STRESS
CONCENTRATIONS ARe ASSOCIATED WITH THe DI1SLOCATION
INTERACTION> ‘AT H[GH ANGLE GRAIN 8OUNUARIES,

PRECIPITATE> ANQ NOTCHES« (AUTHUR) ()
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AD-658 U1Y hi/é 18/8 ; 187.10
NAVAL RESEARCH LaB wASAENGTON O C

THRUUGH=-THICKNESS NOTCH -DUCTILITY AND TENSTON
PROPERTIES AS A FUNCT]ON OF N&UTRON EXPOSYRE TO A

SIMULATED PRESSURE VESSEL wall OF 4302~ B:STEEL. (v)

DESCRIPTIVE NOTE; FINAL REPTa,

JUN 67 1P SERPAN sCHARLES Za
HKAWTHORNE ,Jo RUSSELL

REPTe NUs  NRL=&5/5 4 ,
PROJ! SF=020=01-ub~0858y RR=007=01-46=-5509

s JR. G

UNCLASSIFIED REPORT

-~

DESCRIPTORS] (*STEEL,

PRESSURE VESHELS, wUCTILITYy ENSRITTLEMENT.
NOTCH SENSITIVITY, TENSILE PROPERTIES, NEUTRON

KEACTJONS, POWER R&ACIORSr-&JGHT:WATER'REACTbRS.
THICKRNESS

V)
[DENTIFIERS; STEelL A302«H )

¢RADIATION: DAMAGE) ,

NOTCH DUCTILITY AND TENSION=PROPERTY MEASUREMENTS
HAVE BEEN MADE USING SPECIMENS [RRADIATED WITHIN A
LARGE 'STEEL TEST ASSEMBLY SIMULATING THE PRESSURL-
VESSEL WALL OF A LIGHT=WARER-MODERATED POAER REACTORS
THE A302~y- STEEL SPECIMENS, SPACED AT INTERVALS
THRUUGH THE 6~=IN, THICKNESS OF THE ASSEMBLY, SHOYED
THE GREATEST EMgRITTLEMENT AND TENSILE PROPERTY
CHANGES FROM IRRADIATJON LOCATIONS NEAREST THE FUEL
CORE, AND CURRESPONDINGLY SMALLER CHANGES FARTHER
FROM THE COKEs MEASURED NEUTRON FLUXES OF ENERGIES
GREATER THAN | MEV, BASED UPON AN ASSUMED FSSICN
SPECTRUM, CUMPAKED 4ELL NITH CALCULATED SFECTRUM
NEUTRON FLUXES OF ENERGIES GREATER THAN 1 MEV FOR

ALL TEST aSSEMBLY LOCATIONSy THUS PROVIDING THE BASIS
FOR FUTURE ESTINATES UF PROPERTY CHANGES THROUGH THE

THICKNESS OF HEAVY=#ALLED REACTOR PRESSURE VESSELS,
(AUTHOR)

tu)
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Ap=658 21U 20/11 1178

MARTIN (U BALTIMORE Mp RESEARCH INST FOR ADVANCED
STUDIES

ADSORPTION=INDUCED BRITTLE FRACTURE IN LIwUID METAL
ENVIRONMENTS, tu)

DESCRIPTIVE NUTE: .ANwUaL REPT.,

MAY &7 1GUP WESTWOOD,ALBERT Re C,o 3
PREEGEyCAROLYN My {XAMDAR,MADHUSUDAN ne« 3
RePTe NOe RIASSTR~67-8Cy ™
CONTRACT: DA=18=yQb=AMCT~11094X)

UNCLASSIF LED REPORT

DeSCRIPTORS; (SEMBRITTLEMENT, LIQUID METALSZ,
(¢FRACTURE (M CHANTICS ), METALS), BRITTLENESS,

CHEMICAL BONUS, ADSORPTLUN, SURFACE~ACTIVE

SUBSTANCES, UIFFUSTON, STRESSES, CRACKSs CRACK

PROPAGAT IONy FATIGUELMECHANICS) y ALLOYS: (V)

SOLID MeTAL> CAw -BE CAUSED TO BEHAVE IN A BRITTLE
MANWER BY EAPOSURE TG A VARIETY OF PHYSICAL OR
CHEM]CAL ENVIRONMENTS: PERHAPS THt MOST DRAMAT.IC
EXANPLEb uF SUCh tFFECTbu HOWEVER, RESULT FxOM
nPOSuRb T0: SURFACE ACTIVE LIQUID METALS,
SPEC|MENS PRE=STRESSEQ ABOVE SOME CRITIGAL VALUVE
FAIL VIRTUALLY INSTANTLY ON BEING WETTED BY AN
APPROPRIATE LLQUID METAL, AND 'BRITTLE' CRACK
PROPAGATIUN RATcS OF ORDER 100 CM PER SE£Cs HAVE BEEN
RECURDEU [N OTHERWISE DUCTILE METALS UNDEKN 'SUCH
ENVIRUNMENTAL CUNDITIONJo SUCH EFFECTS ARE
WPRESENTLY CUNSIDERED 7O RESULY -FROM AUSORPTION=
TNOUCED \REDUCT BUNS IN THE COHESIVE STKENGTH OF ATOMIC
BUNUS AT REGIONS OF STRESS CONCENTRATION [N THE SO0LID
METAL: tete AT THE TIPS OF CRACKS OR IN THE VIGQINYTY
OF ®ILEV UP GROUPS UF D|SLOCATIONS. THIS PAPER
DESCRIBES THE ReSULTS OF A NUMBER OF NECENT
INVESTIOATIUNS N THIS TYPE OF LIGUID=METAL
EMBRITTLEMENT, AND DISCUSSES THE PRERELQUISITES AND
POSSIdLe MECHANISMS FUR ITS OCCURRENCute ALSO
DISCUSSED AKE THg EFFLCTS OF SUCH VARIABLES AS
CHEMICAL COWPOS{TION UF THE SOLIO AnND LIQUID METAL
PHASES) TEMPERATURE, PRESTRALN, RATE UF LOADING,
E£TCe, ON SEVERITY OF eMBRITTLEMENT, AwD SUCH TOPICS
AS THE PUSSIBLE CORRELATION BETWEEN SEVeRITY OF
EMBRITTLEMENT ANv ELECTRKUNEGATIVITY, THE USE oOF
' INERT CARRIERY L1Qulp METALS, POSSIBLE MEANS OF
INHIBITING LIwUjo=METAL EMBRITTLEMENT, AND CRITERIA
FOR BRITTLE FAILUREs (AUTHOR)

20
UNCLASSIFILED 1Z8uly

{U)




i AR T A L 2 b

T

T

i3 | 2o

Xt oty
~

UNCLASSIFIED
D0C HEPORT BIBLIOGRAPHY  SEARCH CONTROL Ngo [2BHLI

Ap=hdl 29 16710 1576
NAVAL RESEARCH LAB WASHINGTON D C

IRRADTATHON EFFeCTS ON REACTOR STRUCTURAL
MATERIALS, (U)

DESCRIPTIVE NUTE: QUARTERLY PROGRESS REPT. 1 MpAY=3]
Jub 675
AUG 67 R7p HAWTHCRNE s Jo RUSSELL
S;RPAN,ChARLES % 9 JROJWATSONSHENRY Ee
LOSS,FRANK J. $POTAPOVS,ULDIS
REPTe NU¢ NRLoMR~1308 ‘
PROJ: SF=020-01=-05-0858y RR=007-01-46=540%

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTe: SEE ALSO AD=6456 576«

DESCRIPTORS: (®ReACTUR MATERIALS, 'eRADIAT]ON
DAMAGE)» (eSTEEL, RADIATION DAMAGE), PRESSURE
VESSELS, HETAL PLATES, NICKEL ALLOYS, CHROMIUM
ALLOYS, NOLYSDENUM ALLOYS, VANADIUM ALLOYS,
DUCTILITY, TENSILE PROPERTIES, EMBRITTLEMENT,
AGING(MATERIALS), NEUTRONS, bENalTlVITY (V)

‘THE REPORT INCLUDES THE FOLLOWING: (1)
THROUGH=THICKNESS RADIATION RESISTANCE OF Tw0 AS33
GRADE By CLASS | STEEL PLATES AT 550 F,

(2) DIRECTIUNAL NuTCd DUCTILIYTY PERFORMANCE Of
IRRADIATED 3w1/2N[=CReMO AND SNI~CR=MO=

V STEEL PLATES, (3) RADXATION SENSITIVITY Of

A353 (G NICKEL) STEEL AS INFLUENCED BY

PERCENT RETAINED AUSTENITE, (4) TENSILE

PROPERTIES BEHAV]OR VERSUS POSTIRRADIATION TEST
TEMPERATURE OF SELECTED STRUCTURAL STEELS, (5)
POTENTIAL FOR AGING EMBRITTLEMENT OF PRESSURE VESSEL
STELLSy (&) POSTPRESSURIZATION TEST OPERATIONS ON
PM=2A REACTUR PRESSURE VESSEL, aANp (7)

AUXILIARY EWUIPMENT DEVELOPED FOR ELEVATED
TEMPERATURE -REMUTE TENSION TESTING OF RAD[OACTIVE

SPECIMENS, (AUTHOR) (v)
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UNCLASSIFIED

DDC REPURT BIBLJUGRAPHY SEARCH CONTROL NQ+ 1ZBHL!

Au=6b) 463 1176
NAVAL SHIpP RESEARCH AwD DEVELOPMENT CtNTER ANNAPOL]S MD
ANNAPULES OtV

EMBRITTLEMENT Of TITANIUM IN SEAWATER, tyv)

ucT 67 4P CAVALLAROsJe Lo 3
PRGJ: S=F020-pl=yl

TASK: 1189, u721

MUNITOR: NSRug 2483

UNCLASSIFIED REPORT

DESCRIPTORSS (eTITANIUM ALLOYS, EMBRITTLEMENT),

(*STRESS CORROSTUN, T.TANIUM ALLOYS), SEA WATER,
MICRUSTRUCTURE, FRACTURE(MEGHANICS)., RUPTURE,

ALUMINUM ALLOYS, N[OSIUM ALLOYS, TANTALUM ALLOYS {u)
IpENTIFIERSY TITANJUM ALLOY 7AL2NBI7A V)

SEA=HATLR STRESS= CORROSION TESTS ON NOTCHED
CANTILEVER~BEAM SPECIMENS OF ALLOQY TI=7AL=-

2CB-1TA (T1=7241) DEHONSTRATED THAT IT HAS A
TRANSITION IN BeHAVIOR WITH INCREASING NOTCH
SHARPNESSs SEA=wATER TESTS ON ALLOY TI-721

INDICATE THAT A THRESHOLD STRESS LEVEL EXISTS BELUW
WAICH STRESS COxROSION DOES NOT OCCURe SEA“wATER
STRES> CORRUSION [S DEPENDENT ON THE PRESENCE OF
EMBRITTLING COMSTITUENTS IN THE ALLOYs ALLOY
CAEMISTRY AND HpAT TREATMENT ARE THE MOST SIGNJFICANT
FACTORS WHILH CONTRUL SENSITIVITY. THE RESULTS OF
TESTS MADE UN A SERIES OF TJ)=al BINARY ALLOYS
INDICATE THAT A UMINUM IN SOLID SOLUTION POES NOT
CAUSE STRESS CORROSION, BUT THAT 1T IS CAUSED BY A
FINITE AMOURNT Or A COHERENT TJ]3ALes A VECREASE

IN ALUMINUM AND OXYGEN CONTENTS AND THE ADDITION OF
[50MORPAOUS BETA STABILIZERS IMPROVE THE RESISTANCE
OF Tl=AL ALLOYS TO SEA=WATER STRESS CURROSION BY
SUPPRESSING THE FURMATION OF TI3AL, A STRES:S~
SURPTION CRACKInG MeCHANISM IS SUGGLSTED AS A GENERAL
MODEL FUR TAE EMBRITTLEMENT OF TITANIuUM AND TITANIUNM
ALLUYD IN SEAWATER. {AUTHOR) (V)
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DDC REPORT @IBLIUGRAPHY SEARCH CONTROL NQe }ZBHMLI

Ap~bb] b0 18710 1176 18/8

NAVAL RESEARCH {Ab WASHINGTON D C

YANKEE REACTOR PRESSUKE=VESSEL SURVEILLANZLE:S NOTCH
DUCTILITY PERFOXMANCE OF VESSEL STEEL AND MAXIMUM
SERVICE FLUENCE DETERMINED FROM EXPOSURE pURING CORES
11, 111, AND 1V, (U

2EP 67 3gP SERPAN,CHARLES Zo , JR.!
HAWTHORNE yJe Re

REPTe NOe NRL=b6416
PxOJ: RR=007-01-48-5409s SF=020-01~05~u858

UNCLASSIFIED REPORT

DESCRIPTORS; (#STEEL, KADIATION DAMAGE))

(®RAVIATION VAMAGE, *REACTOR MATERJALS)»

EMBRITTLEMENT, NEUTRUN FLYX: DUCTILITY,

JEMPERATURE) PRESSUR VESSELS, TRANSITION

TEAPERATURE (v)

IDENTIFIERS,. STEEL A=3G2-B, YANKEE ATOMIC

PONER REACTOR (U

CHARPY V=NOIGH 5SPECIMENS, REPRESENTATIVE OF ONE
OF THE SEVERAL HELTS OF A302-8 STEEL FORMING THE
YANKEE KEACTOR PRESSURE VESSEL AND IRRADIATED AS
PART OF THE YANKEE SURVEILLANCE PROwRAM, wERE
TESTEDe SPECIMENS OF THIS PARTICULAR HEAT,
IRRADIATED IN NeAR=TORE (ACCELERATED) AS wELL AS
TN VESSEL=WALL LOCANWIONS, SHOWED MORE EMBRITTLEMENT
THAN DIU SPECIMENS OF A REFERENCE STERL HEAT OF TRE
SAME wOMINAL A3u2=B COMPOSITION IRRADIATED
SIMULTANEQUSLY [N THE SAME SURVEILLANCE CAPSULES,
THOSE SPECIMENS FROM BOTH THE YANKEE VESSEL HEAT
AND THE KREFLRENCE HEAT IRRADIATED AT THE VESSEL=WALL
LUCATION DEPICTLD A HIGHER DAMAGE RATEt THAN THAT FOR
THE ACCLLERATED LUCATIONs THE CAUSE OF THIS
DIFFERENCE IN EMBRITTLEMENT RESPONSE COULD NOT BE
ATTRIBUTED TC Aw EFFECT OF CYCLIC, SERVICE
IRRADIATION TEMPEKATURES, BUT CoULD -BE TRACED Tu A
QUALITATIVE RELATIONSHIP OF THERMAL Tu FAST (>1
MEV) NEUTRON FLUXESe THIS RATIO WAS IN EXCEsSS
OF ABUUT 931 AT THE VESSEL-~WALL LOCATION VERSUS A
RATIO LESS THAN ABOUT 91 FOR THE ACCLLERATED
LUCATIONe THE CUMPUTZTION OF A MAXIMUM SERVICE
FLUENCE OF 1,46410 TO THE 19TH PO%ER N/SQ CH (>04%
MEV) WAS MAVE PuSSIBLEL BY ESTABLISHMENT OF THE
NEUTRON SPECTRUi AT THE REACTOUR VESSEL WALL USIng
COMPUTER CALCULATIONS. THE MAXIMUM FLUENCE DERIVED
BY THIS TECHNIQUE COMPAKED FAVORABLY w#ITH ANOTHER
VALUE GIVEN BY AN INDEPLNDENTLY=-DEVLLUPED CALCULATEDSY)
33
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oPC REPORT 8IBLIUGRAPHY SEARCH CUNTROL Noe 1iBMLl

Ap=653 U84 1179 9/3 /4
NAVAL RESEARCH .LAagd #ASHINGTUN D C

TERWITE RESISTANCE OF POLYVINYL CHLORIDE PLASTIC =,
Ta0 YEARS® tXPOSURE IN THE TROPICS, (V)

ocY 47 197 BULTMAN,Je Do LEONARD,Jo
Me 1SOQUTHWELL,Cy Re ¢
REPTe NUOs NRL=bbU])
PROJ: Y~FU15-0b~u3~2U!

UNCLASSIF[E0 REPURT

DESCRIPTORS: (ePULYVINYL CHLORIDE, TROPLCAL

TESTY), (#ELECTRIC INSULATION, TROPICAL TESTSI),
PLASTICSy TRUPICAL DETERJORATION, ENVIRONMENTAL

TESTS, PLASTICIZERS, INSECTICIDES. AUDITIVES,
EMORFTTLEMENT, PrST CONTROL, ISOPTERA U

AN INVESTIGATIOn UF TERMITE ATTACK UPUN POLYMERIC
MATERIALS 15 IN PROGURESSs SO FAR, THIRTY=T¥O
FORMULATIONS CONTAINING POLYVINYL CHLURIDE RESIN HAVE
BEEN PREPARED INCORPORATING, VARIOUSLY FOUR
PLASTICIZER>, THREE TOXICANTS AND TwO0 DEGREES OF
HARUNESSs OF THc 48U SPECIMENS EXPQOSEu FOR aABQUT

TwO YEARS IN THE PANAMA JUNGLE, 122 SPECIMENS

(25%) SHQw tvIDeWCE OF ATTACK, RANGINw FROM LIGHT

TO HEAVY, ALTHOUGH IN GENERAL THE ATTACK wAS LIGHT.
SEVENTY~SEVEN OF TH: pAMAGED SPECIMENS CONTAINED NO
TOXIcaNTse OF THr TOXICANTS, LINDANE WAS GENERALLY
MORt EFFECTIVE THAN EJTHER ALDRIN OR DIELDRIN,
SPECIHMENS CUNTAINING DIOCTYL PHTHALATE PLASTICIZER
HAD THE HIGHEST [wCIDENCE OF ATTACK, ALTHOUGH, IN THE
ABSENCE OF A TOX!CANT, SPECIMENS CONTAINING OTHER
PLASTICIZERS WEKE ATTACKED NEARLY a5 MUCH, NO
SIGNIFICANT OIFFERENCE IN THE INCIDENCE OF ATTACK
DEVELUPELD BETWEuN THOSE SPECIMENS CONTAINING LOW ANO
H1G6H PERCENTAGES UF SILICAe AFTER TwO YEARSH
EAPUSURL, SPECInEN SHRINKAGE OCCURRED IN ALL SAMPLES
PLASTICIZED wITn DIPUCTYL ADIPATEs THIS SHRINKAGE

WAS ACCUMPANIED uy AN EMBRITTLEMENT WHICH PRESUMABLY
AuDcD Tu TEKMITe RESISTANCEe (AUTHOR) tv)
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DDC REPORY giBLIOGRAPHY  SEARCH CUNTROL No. 1ZBMLI

Ap=oé4 598 2u/11 1176 14/«
NATIONAL TECHNICAL UN]V ATHENS (GREECE) LAB FOR TESTING
MATERIALS

THE EFFECT UF TuRSJUNAL PLESTRAIN ON THE
EMBRITTLEMENT OF 1ILD STEEL. (U)

DESCRIPTIVE NUTE: FINAL TECHNICAL REPT. JUL 66=JUN 675
-y JUN 67 24P THEOCARIS,PERICLES S,
CONTRACT: DA=91l=59]~£UC=4085
PROJ: DA=-200145018336

UNCLASSIFIED REPORT

- DESCRIPTORS; (eSTEEL, EMBRITTLEMENT),
A {*METALLURGICAL LABORATORIES, GREECE), CRACK
A PRUPAGATION, FAILURE(MECHANICS),
- FRACTUREIMECHAN]IC(S), TORSION, DUCTILE BRITTLE
. TRANSITIUN, >TRE>SES, DEFORMATION, RODS» NOTCH
2 TOUGHNESS ()
. TUENTIFIERS: PLESTRAIN(MECHANICS) (u)

- 3 THE PAPeR PRESEwTS THE RESULTS UF A SERIES OF TESTS
s ON NOTCHED SPECIMENS MADE OF LO#W=CAKBON DIN 37

E STEELy wHICH WERE TORSIOUNALLY PRESTRAINED BY
A OIFFERENT AMOUNTS AT THEIR PLAIN. UR NOTCHED STATE AND

g THEW TESTED IN TENSION TO FAILUREs THESE TESTS
SHOWED THE OELETERIVUS INFLUENCE OF PRETWISTING on
THE EXHAUSTION ufF DUCTILITY OF THE METAL. 1T WAS
SHOWN TnAT THE mOST EFFECTIVE MODE FOR EXHAUSTING THE

T DUCTILITY OF THE METAL WAS ACHIEVED WHEN PRETWISTED

RPNy BARS WERE SHARPY NOTCHED AND TWISTEL, BEFORE

" FRACTURING IN TeNSIUN, GENUINE BRITTLE FRACTURES
OCCURKING AT A wOMIWAL STRESS LOWER THAN THE VIRGIN
YIEL. STRENGTH OF YHE MATERIAL WERE CUNSISTENTLY
PROUDUCEYU [N THIS MANNER. A SERIES OF PLAIN TORSION
BAK> SUuMITTED 70 SEVeRL TWISTING, FOLLOWED 8Y A
GRAUUAL REVERSE TORSIoN, SHOWED THAT THE FA[LUREL
STRESSES OF THE SuBSEGUENTLY SLICED TENSION SPECIMENS
PASSED THROUGH (ONSECUTIVE RELATIVE MAXIMA AND MINIHA
BEFURc NEACHING A MAXIMUM FAILURE STRESS
CORRESPUNDING Tu AN UNTWRISTING ANGLE ELQUAL TO THE
INITIAL TwlaTINu, ALL FRACTURES IN THLSE SPECIMENS
WeRe HIuwH STRES> FAILURES. (AUTHOR) (v)
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Ap=664 446 18710
NAVAL RESEARCH (L AB WASHINGTON D C

THE EFFLCTS OF CQUPLING NUCLEAR RADIATION W|TH STATIC
AND CYCLIC SERVICE STRESSES AND OF PERIODIC PROUF
TESTING ON PRESSURE VESSEL MATERIAL BEHAVIOR, tv)

DESCRIPTIVE NUTE; PHASE | OF FINAL REPTe,
AUG. 67 45p HAWTHORNE ;Jo Re GLUSS,F.
Jo i
REPTe NOe NRL=6620
PROJ? KR=UU7=01-46-5409, SF=02u-ul=-05-uU858

UNCLADSIFIED KEPORT

DESCRIPTOKS: (®R.ACTOR MATERIALS, eSTEtl),
(#PRESSURE VESSFLS, *RADIATION DAMAGEL),
STRUCTURAL PARTS, NUCLEAR RADIAT}ON, STRESSES,
TEST METHOUS), AGING(MATERIALS),
FATIWUE(MECHANICS), TRANSITION TEMPERATURE,

£MBRITTLEMENT ¢ DUCTTLITY, NEUTRON REACTIONS )
IDENTIFIERS; HYDRO~TESTING, STEEL A-302, STEEL
A=35U (v)

THE WUCLEAR SERVICE PERF RMANCE OF STRUGTURAL

STEELS AS INFLULNCEU B8Y STATIC AND CYCLIC STRESS
APPLICATIUNS DURIwG RADIATION EAPUSURE WAS EXAMINED
AND DUCUMENTED wjTH EXPERIMENTAL RESULTS. THE
SIGN]FICANCE ANY HMERITS OF INJTIAL ANU SUYSEQUENT
PROUF TESTS OF LAKGE STRUCTURAL CUMPONENTS: SUCH AS
THE HYDRO-TESTING OF NUCLEAR REACTOR PRESSURE VLSSELS
WERE ALSO REVIEWEU ANpD t£VALUATED. PERFORMANCE
FOLLOWING PRELOAD IN THE FORM OF wARM PRESTRESSINu AS
WELL AS AwInG EvoxITTLEMENT WERE AMONG THOSE FACTORS
CUNS [VEKEDsS (AUTHUR) ()

UNCLASSIFIED 12uML]




UNCLASSIFIED
DDC REPORT BIBLJOGRAPHY SEARCH CONTROL NgwWw 12BMLD

Ap=645 093 i176 _
MARTIN CO BALTIMORE MD RESEARCH INST FOR ADVANCED
STUDIES

CRITICAL SPECIES IN STRESS CORROSION PHENOMENA, U9

67 23P PUGH)Eo No SWESTHOUD,A,
Re Co
CONTRACT: DA=3]=124=AR0(D)=258
PROJS DA=-2001450(8320
MUNITOR: AROD 502315

UNCLASSIFIED REPURT
AVAILABILITY: PUBLISHED IN STRESS CORROS]ON
TESTING, SPECIAL TECHNICAL PUBLICATION, NOs 425
Pz228 1967,
SUPPLEMENTARY NOTE; RESEARCH SUPPORTEU IN PART BY
ONR o

DLSCRIPTORS; (¢STRESS CORROSION,
FRACTURE LMECHANI(S) )y BRASSy STAINLESS STEEL,
MAGNESTUM ALLOYS, ALUMINUM ALLOYS, CRACKS,
CORRUSION, CHLORIDES, FAILURE(MECHANICSI,
COMPLEX COMPOUNDS, AMMONIUM COMPOUNDS, SILVER
COMPOUNDS, EMBRITTLEMENT, SOLUTIONS, PHYSICAL

CONSIDERATIUN HaS BEEN GIVEN TO THE IDENTIFICATION
OF THE CRITICAL SPECIES IN SEVERAL STRESS CORROS}ON
SYSTEMSs IT IS SHOWN THAT IN THE ALPHA=BRASS/
AYUEOUS AMMUNIA SYSTEM, CUPRIC COMPLEX IONS OF THE
TYPE CU{NH3IN(2+) PLAY A CONTROLLING ROLE

IN THE CRACKLING PROCESSe COMPLEX 10ONS ARE ALSO
FOUND TU CONSTITUTE THE CRITICAL SPECIES IN THE
EMBRITTLEMENT OF SILVeR CHLORIDE IN CERTAIN AQUeous
ENVIRONMENTS [N THE CASE OF MATERJIALS SUCH AS
STAINLESS STEELS AND MAGNESIUM AND ALUMINUM aLLOYS,
AdlCH UNDERGO STRESS CORROSION CRACKING [N CHLORIDE
ENVIRUNMENTS,, THE CRITICAL SPECIES MAY BE THE
CHLORIDE [ON [TSELF OR METAL<CHLORIUDE COMPLEXES.
ATTENTIUN I> GIVEN TO BOTH THE ROLE OF THE CRITIcAL
SPECIES IN THE MECHAN]SMS OF FAILURE AND THE
PRACTICAL SIGNIFICANCE UF THESE FINDINGS TO STRESS
CORROSIUN TESTINGs {T IS SUGGESTED THAT MORE
ATTENTION TU THe CHEMISTRY OF ENVIRONMENTS wHICH
CAUSE STRESS CORRUSION CRACKING, WITH PARTICULAR
REGARD TO THE JDENTIFICATION OF THE CRITICAL SPECIES»
COULD Bt OF SIGNJFICANT PRACTICAL VALVE,

{AUIHIR) (V)
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AL~666 294 113 1179 ‘
OLIN MATHIESON CHEMLCA. CORP NEw HAVEN CONN CHEMICALS
GROUP

DEVELOPHENT OF FLEXIBLE EPOKY RESINS AND COATINGS,
(u)

DESCRIPTIVE NUTE: FINAL REPTs | MAR 67=29 nAR 68,
FEY 68 37p URSySe VENKATARAMAKAY
PUGLIA»SALVATORe A.
CUNTRACT.: NOUOL19=67-C~-0295

UNCLASSIFJED REPORT

DESCRIPTORS: (*EPQXY PLASTICS, ePLASTIC COATINGS),
MECHANICAL PROPERTIES, EMBRITTLEMENT,
AGING(MATERIALS), [SOCYANATE PLASTICS,
AIRCRAFT FINISHES, WEAR RESISTANCE {u)
IDENTIFIERS] POLYOXYALKYLENE DIAMINE,
POLYOXYBUTYLENE plAMINE, POLYOXYPRUPYLENE
OIAMINE (U

CUATINGS WITH EXCELLENT LOW TEMPERATURE FLEXIBILITY
WERE MADE BY BLENDING 20U PARTS POLYETHER DIEPOXIDE
DER 732 AND 80 PARTS AROMATIC EPOXY RESIW EPON

1u0l ANV CURING wiTH POLYETHER OIAMINt POPODA 400,
ALSO COATINGS W]ITH w000 FLEXIBILITY AT =~4%F, HIuH
ADHESION ANV ABrRASIUN RESISTANCE WERE PREPARED FROM
MOIS>TURE=SET POLYTETRAMETHYLENE GLYCOL/TDI
POLYURETHANESs HOWEVER:; THESE COATINGS NEED&D LONG
CURING TIMES, EPOw 828 CURED WITH POLYETHER

DIAMINE POPLA 4yu AND POLYETHER TRIAMINE pPg

640TA GAVE COATiNGS WITH GOOD GLOSS AND HIGH

ACRASION RESISTANCE. gUT, THE COATINGS HAD ON(LY
MARGIWAL LO® TEmPERATURE PROPERTIESs ANTICIPATED

HIGH TEMPERATURe RESISTANT COATINGS WERE NOT REALIZED
FROM UXYDIPHENOL EPUXY RESINS, ALSO, THE RESINS

HAD PUOR SOLUBILITY PROPERTIES. A URETHANE=EPOXY
HYBRIU COATING wAS SYNTHESIZED NHICH SHOULD HAVE Low
TEMPERATURE FLEAIoILITY OF URELTHANE POLYMERS AND THE
FAST CUKING RATe OF EPOXY RESINSe (AUTHOR) tv)
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Ap=6b67 H&Y 18710 1176
NAVAL RESEARCH LAU wASHINGTON D C

IRRADIATION EFFECTS ON REACTOR STRUCTURAL
MATERIALS, tv)

DESCRIPTIVE NUTE; WUARTERLY PROGRESS REPT, 1 NoV 47~31
JAN 438
FEY 68 51p HAWTHORNE s Jo RUSSELL
POTAPOVS JULUIS (SERPANCHARLES Z. , JRI
REPTe NOe nWRL=MR~=1853
PkOJ: RR=~0u7-=01l=46%5409y SF=02y~-0l1~05~u8sg

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: SEE ALSO AD~663 H88.

DeSCRIPTORS: ($REACTOR MATERIALS, *RADVPATIUN

DAMAGE) s (#STEEL, KAUDIATION DAMAGE), PRESSURE

VESSELS, METAL PLATES, NICKEL ALLOYS, CHROMIUM

ALLOYS, MOLYSDENUM AwuLOYS, NOTCH TOUGHNWESS,

DUCTILITY, AGING(MATERJALS), EMBRITTLEMENT,

ANNEAL JNuy NEUTRON REACTIONS, SENSITIVITY (u)
[DENTIFIERS: Ad0¢~8 STeELy SH=1A REACTUR (U)

THE REScARCH PRUGRAM OF THE NRL METALLURGY
DIVISIONy ReACTOR MATERIALS BRANCH, 1S
DEVUTED TOo THE DETERMINATION OF THE EFFECTS OF
NUCLEAR RADIATIUN UPON THE PROPERTIES OF STRUCTURAL
MATERIALS. THE OVERALL PROGRAM IS SPONSORED BY THE
OFFICE VUF NAVAL RESEARCH; THE NAVAL SHIP
SYSTEMS COMMAND, THE Ue Se ATOMIC ENERGY
COMMISSIONy AND THE ARMY NUCLEAR POWER
PROURAMe SINCE RESEARCH FINDINGS wHICH APPLY YO
THE OBJECTIVES OF ONE SPONSORING AGENCY AKE aALSU OF
INTEREST TO THE QTHERSy THE OVERALL PROGRAM PROGRESS
IS REPORTED HERcINe THIS REPORT, COVEKING RESEARCH
FOR THE PERIOD | NOVEMBER 1967 =~ 31 JANUARY 1948,
INCLUDES THe FOLLOUWING? (1) AN EVALVATION Of
COPPERy VANADIUM, AND NITROGEN CONTENT AS VARIABLES
IN RADIATION EMgRITTLEMENT SENSITIVITY OF A302-8
STEEL: (2) THE THERMAL AGING RESPONSE OF Adp2-
B8 PLATES FRUM A LABORATORY SPLIT HEAT MODIFIED W[TH
SULFUR AND PHOSPHURUS ADDITIONS, (3) AN
EVALUATION VUF ThE EFFECT OF ALUMINUM AND NITROGEN
AODITIONS On RAUJATION EMBRITTLEMENT SENSITIVITY oOF
Ni-CR=-MU STEEL, (4) THE NOTCH DUCTILITY
CHARACTERISTICS QF EXPERIMENTAL CR=~NI=~MO
PRECIPITATIUN HARUENING STAINLESS STEel AFTER <
250F IRKADIATION, AND (5) AN ASSESSMENT OF
EMBRITTLEMENTY RLLIEF ACCOMPLISHED THROUGH IN=PLACE
ANNEALING THE SH=lA REACTOR3PRESSURE VESSEL, (v)
9
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AU~668 172 20/ 14
MARTIN MARIETTA CORP WwALTIMORE MD RESEARCH INST FoR
ADVANCED STUDIES

ADSORPTION=SENS ] T vE MECHANICAL BEHAV]OR, tu)

DESCRIPTIVE NUTE: TECGHNI “AL REPT,,
MAR  b¢ Isp \VESTNOOD.ALB&R’T Re Co H
PREECE s CAROLYN y, iGOLOHEIM,DAVID L.
REPTe NOo  RIAS=TRusg=4¢
CONTRACT: NONR-4142(up)
PROJ: WNR-036-~05g

UNGLASSIF gD REPORT

DESCRIPTORS; (PEMBRITTLEMENT, *ADSORPTION),

(*LI4UID METALS, MECHANICAL PROPERTIES),

{*CRYSTALS, MECHANICAL PROPERTIES), SPLVER

COMPUUNDS, CHLOR]pES, CHEMISORPTION, CRACKS.,

COMPLEX LUMPUUNDS,'olsLOcATIUNS,
(ARRIERS(SLMlcONOUCTURs), MAGNESIUM 0X{DES,

LITHIUM FLUORIDES, caLciuM FLUURIDES, HARDNESS (\)
DENTIFIERS; REBINVUER EFFECTS (V)

IT HAS BEEN SUGGESTED THAT CERTAIN TYPES oF
ADSURPTION~SENS T ve MECHANICAL BEHAVIOR MAY gE
UNDERSTOOpD, [N 4 GENERAL WAY, gy CONSIDER|NG THE

TYPe, CONCENTRAT[ON, MOBILITY AND ADSURPTION=INDUCED
REDISTRIBYTION 0f TRE CHARGE CARRIENRS. [N THE sSOcL}0,.
SUME RECENT EXPLRIMENTAL OBSERVATIONS ON THg
EMBRITTLENENT of AGCL, AND REBINDER EFFECTS
(ADSORPTIUN=INDUCED RLDUCTIUNS N MICROHARONESS)

IN IONIC CRYSTALS aRE DLSCRIBED ANnD DISCUSSED N

TERAS OF THIS HYPUTHESIS, (AUTHOR} V)

50
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Ap=671 094 1878 1176
NAVAL RESEARCH LAB wAShINGTON O €

IRRADIATION EFFeCTS OW REACTOR STRUCTURAL

DLSCRIPTIVE NUTE: JUARTERLY PROGRESS REPT., 1| FgB~30
APR 48,
NAY 68 q41p STEELE 4L Eo ;HAWTﬁORNE '
qo Re 1ODERPAN,Ce Zs » JRo :POTﬁPOVS,ULolS 4

REPTe NOe NRL=MR=]472
PROJ:! RRUQ7=Ul=Ho=54U9

UNCLASSIFJED REPORT

DLSCRIPTORS: (eNUCLEAR REACTURS, ¢STRUCTURAL
PARTS)y (®RAVIAT[ON UVAMAGE, *PRESSUREL VESSELS),
STEEL, CHEMICAL PROPERYTIES, NEUTRONS,
EMBRITTLEMENT, AgSORPTION, DEPOSITS, MLCHANICAL
PROPERTIES, NICKeal ALLOYS, CHROMJUM ALLOYS, WELDS,
MOLYoDENUM ALLOYS, NOTCH SENSITLVITY, vUCTILLITY,
LIRON ALLUYS

IDENTIFIERS] SYEelL A30¢B, STEEL AS533d,
STEEL A3l

tu)

()

THE RESEARCH PRUGKAM OF THE NRL METALLURGY
DIVISION, ReACTUR MATERJALS BRANCH, I>
DEVUTED To THE yETERMINATION OF THE EFFECTS OF
NUCLEAR RADIATIUN UPON THE PROPERTIES OF STRUCTURAL
MATERIALS, THE OYERALL PROGRAM 1S SPONSORED BY THE
OFFJCt UF NAVAL RESEARCH, THE U«Se ATUMIC
ENERGY LOMMISSIUN, ANu THE ARMY NUCLEAR
POWER PROGRAMs S]nCc RESEARCH FINDINGS WHICH
APPLY TU THE O0BUECTIVES OF ONE SPONSORING AGENCY ARE
ALSO OF INTLREST TO THE OTHERS, THE OVERALL PROGRAM
PROGRESS |S REPURTED HEREINe THLS RELPURT, COVERING
RESEARCH FOR THe PERJOD | FEBRUARY=~J3O APRIL 1968,
INCLUDES THe FOLLOWINGS (1) CONTROLLING THE
RADIATIUN EMBRITTULEMENT SENSITIVITY OF NI-CR=MO
WELu DEPOSITS gy VARY[NG THEIR CHEMICAL COMPOSITION,
{2) INFLUENCE Of PRIOR TEMPER EMBRITTLEMENT ON
THE [RRADIATION RESPONSE OF N]=CR=MO STEEL;,
{3) RELATIVE 55uF IKRADIATION RESPONSE OF BASE
PLATE, oELD METAL, AND WELD HEAT AFFECTED ZONE OF 4
7-1/2=INeaTHICK A533=3 CLASS | PRODUCTION
VELOMENT, (4) DxOP WEIGHT NDY VERSUS CHARPY=
V ENERGY ABSORPTIUN LEVEL IN 6=3/8-INe TYPE
A533-5 CLASS | ANUL 1! STEEL PLATE, ANV
(5) MECHANICAL PRUPERCIES EVALUATION UF PM=2A
REACTOR PREODSURE VESSEL STEEL. (AUTHOK) {u)
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UNCLASSIFIED
DDC REPORT BIBLIOGKAPHY  SEARCH COUNTROL Nge l1ZBMLI

AD=674 807 18/8 18/9 13/4
NAVAL RLSEARCH (as 7ASHINGTON D ¢

NOTCH OUCTILITY PROPERTIES OF SM=iA RtACTOR PRESSURE
VESSEL FOLLUNING THE IN-PLACE ANNEALING
OPERATIUN. ()

DESCRIPTIVE NUTE!: FINAL REPT o

MAY 68 31pP POTAPOVS;ULDIS ‘HAWTHORNE Je
RUSSELL ISERPAN,CHARLES 4. » JR}
RePTe NOe  NRL=672
PxOJ: USA=ERu=3wg7, USA~ERG=19=~66
TASK: MOl1=-y44

UNCLASSIFIED REPORT

DESCRIPTORS! (#PRESSURL VESSELS, eRAVIATION
DAMAGE ) s IMPACT TESTS, ODUCTILE BRITTLE TRANSITION,
KUCLEAR INDUSTRIAL APPLICATIONS, NON=DESTRUCTIVE
TESTING, ANNEALIWNG, MAPS, EMBRIJTLEMENT STEEL,

NOTCrH TOUGHNESS tv)
TUENTIFIERS; GRAPHS{CHARTS}y» SM-1A REACTOR
VESSEL. (u)

THE EMBRITTLEMENT CUNDITION OF THE ARMY SM~|A

REACTUR PRESSUR: VESStL, AS MODIFIED oY THE RECENTLY

COMPLETED [WePLACE ANNWEAL, WAS ASSESSED AND AN

ANALYSIYS wAS MApE OF THE REEMBRITTLEMENT BEMAVIOR OF

THE VESSEL STEEL wlTH SUBSEWUENT RADIATION SERVICE.

EXPERIMENTAL RESULTS FRUM THE REACTOR SURVEJLLANZE

PROGRAM DEVELOPED THRUUGH ONE COMPLETz IRRADIATION

AND AWNeALING CYCLE ARE PRESENTED, TOGETHER W[THh A

SUMMAKY OF tXPER[JENTAL INFORMATION ON THE ANNEALING

RESFONSL OF THE VESSEL STEEL (A3SU«LFly MOD,)

FROM ACCELERATEU [RRADIATION PRCGRAMS. THESE DATA

INDICATE A U DEy F MAXIMUM PRESSURE VESSEL wALL

CHARPY=vV 30 FTeLg THRANSITION TEMPERATURE AFTER

THE IN=PLACE ANwbAL VERSUS A =80 0EG F PRESERVICE

TRANSITION TEMPcRATURE (BASED ON THE wOTCH=

DUCTILITY PROPERTIES UF A DUPLICATE RING FOHGING),

THE MAXIMUM CHARPY=V 30 FT~LB TRANSITON

TEMPERATURE OF THE PRESSURE VESSEL BEFORE THE

ANNEALING OPERATION WAS ESTIMATED AT 190 DEG Fo

A PROJECTION OF PQSTANNEAL PRESSURE VuSSEL LIFET[ME

IN TERMS OF NEUTRCON FLU&NCE >0e5 MEV WAS DERIVED

FROM SPECTRA CALCULATIONS AND THE EXPLRIMENTALLY

PREVICLTED RelRRADIATIUN RESPONSE OF THE PRESSURE

VESSEL STEEL. THE MAXIMUM PERMISSIBLE VESSEL WALL

FLUENCE Is tSTIMATEU AT 5¢%A10 TO THE l9TH POWER #/SQ

CM > Ued MEVe Tnid 1S COMPARABLE TO 12447

MEGAYATT YEARD uF REACTOR OPERATIUN, tu)
42
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UNCLASSIFIEN

DDC REPORT 8IBL]OGRAPHY SEARCH CONTROL Nge« IZBMLI

Ap=671 851 13/1
COMBUSTION ENGIWEERING INC WINDSOR COWN KKEJSINGER
DEVELOPMENT (LAB

A RZSEARCH STuDy UN INTERNAL CORRUSION CF HIGH=~
PRESSURE BOILERS,

tv)
DESCRIPTIVE NUTE: FINAL HREPTe,
MAY b4 S5uP GOLDSTEINIP. iBURTON,C, L,
;
UNCLASSIFlED REPORT
SUPPLEMENTARY NOTe; PRESENTED AT ASME - EE] CORROUSION
SEMINAR) HARTFORUD, COUNNe, 2122 MAY 1968,
DLSCRIPTORS; (®BUILERS, ¢CORROSION), HIGH=
PRESSURE RESEARCH, WATER, IMPURITIES, TEST
FACILITILS, TEST METHODS, PHOTQMICROGRAPHY, PH,
NUCLEATE BOILING; CORRUSION INHIBITIUN, CHEM]cCaL
ANALYSIS, DEPOSTS, CONDUCTIEVLTY,
FAILURE(MECHANICYS), LMBRITTLEMENT, OXIDATION,
HEAT TRANSFER (u)
TOENTIFIERS, @HIGH=PRESSURE BOJLERS,
GRAPHS(CHARTS), FLOW REGIMES, eDUCTILE
wOUGING (V)
THE GUAL uF THIS STUDY #AS TO DETERMINE THE CAUSE
ANO PRACTICAL PREVENTIVE SOLUTION FOR THE TYPE OF
INTERWAL CORROSIGN COMMONLY EXPERIENCED IN BOJLERS
OPERATING AT PRLSSURES BETwEEN 800 ANV 2600 PSlaG, tv)
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UNCLASSIFIED
DDC REPORT BIBLJUGRAPHY  SEARCH CONIROL Nou. 1ZBHLI

Ap=672 s9u 14713 1374 2071}
NAVAL RuDEARCH LAY aASHINGTON D C

NOTCH DUCTILITY AND TeNSILE PROPERTY tVALUATION OF )
THE PiH=2A REACTuUR PRESSURE VESSEL (U}

DeSCRIPTIVE NUTE: [NTEKIM REPT.,

JUN b8 24P SERPAN,CHARLES Z+ , JR;
RLPTe NUe NRL=6739
PROJ: RR=007-0L=46=-5409

UNCLASSIFED REPOKT

DESGRIPTONS:  (*NUCLEAR REACTORS, PRESSURE

VESSELY)s (*PRESSURE VESSELS, MECHANICAL

PROPERTIES)y NOT(H SENSITIVITY, REACTOR OPERATION,
TENSILE PROPERTI-S, NEUTRONS, DOSUMETEKS, LIGHT

WATER REACTOKS) RADIATION DAMAGE, EMBRITTLEMENT,
THICKNESS,y BRITTLENESS, NON=DESTRUCTIVE TESTING,
TRANSITIUN TEMPERATURE., STEEL, '
DEFECTS(MATERTIALS), FRACTURE{MECHANICS)

PRESSURI¢ATIUN tu)
TVENTIFIERS: oFRACTURE TOUGHNESS (U)

FULLOWING THE PReSSURIZATION-TU=FAJLURE TESTING OF
THE PM=<A ReACTur PRESSURE VESSEL, SEVERAL

SECTIUNS OF STEelL wtRE KEMOVED FROM THE VESSEL nALL
dN 4 KEQION ADJACENT TO THE ARTLFICIAL DEFECT,
CHARPY v=nOTCH anNu TENSION TEST SPECIMENS

MACHINEW FRYM ONE OF THESE SECTIONS HAVE bEeN
EVALUATEDs THE [RrAUIATED=CONDITIUN 3U FT-Lg
TRANSITION TEMPcRATUJURES FOR THE 1/4=-THICKNESS
(NEAREST 70O THE (URr) AND 3/4=THICKNESS LOCAT{ONS

IN THE VESSnrL wapw wERE +]15F AND +55F,
RgSPECTlVEL\p,FuR MEASURED FISSION=SPLCTRUM FLULNCES
OF 743 AN 440 o 10 TU THE 18TH PUWER N/Sy ¢cM
{GREATER THAN | MEV)e THE 1/4=THICKNEDSS

PROPERTEIES AND FLUENCE MOST NEARLY REPRESENTED THOSE
AT Tuk MIP OF TheE ARTIFECIAL OEFECYe THE 0Oe2%

YLELD STRENGTH puUR THE 1/4=THICKNESS LOCATION WAS 979
620 P>1 AT =20Ff (FAILJRE TEMPERATURE) AND 92,

200 PS] AT +74F (TEMPERATURE AT TIME OF AClD-
SHARPENING TREATHeNT uF ARTIFICIAL VEFECT).
SIGU]IFICANT UNIFuRM ELONGATION, REDUCTION OF AREa,
ARND ELONGATION PER | INs WERE RETAINEY BY THE STEEL«
AN WSOESSMENT 0+ THr >TRESS) TEMPERATURE, AND FLAWe
SIZe COnD[TIANS FOR TAE PM=2A FAJLUKE, AS INDEXED

BY THt IRNAJUIAT yu~CUNUITION MeCHANIC4L PRUPERTYIES,
I9DICATES THAT Tpue FALLURE IS IN AGAELMENT WITH THE
GENLRALIZED FrRALTuURE ANALYSYS DJAGRAMe (AUTHOR) {u)

14
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UNCLASSIFIED

E D¢ REPGRT 81BLJUGHAPHY  SEARCH CONTROL Noo 1ZanLl

E AD=674 65U 1176 207149 1374
E FORE TGN TECHNOLUGY VIV WRIGHT<PATTERSUN AFB OKIO

THE STRAIN AGING UF OXYGEN [N MOLYBDENUM, (u)
SEP &7 1/p MA s YING=LIENG (SUNGs»TSU=

Yy
REPTe NOs FTO=HT=67-206

‘. VT T TR
oaz g oiraab diteRhiiag

UNCLASSIFIED REPORT

E SUPPLEMENTARY NOTE: EDIT&D TRANS. OF CALN SHU HSUEM
F PAO {CHINESE PEOPLE'S REPUBLIC) VB nJ3 P332-338
1965 ]

b DESCRIPTORS; (®3TRAIN HARDENING, MOLYBOENUM),

- (#MOLYBDENUM, ®STRAIN HARDENING), OXYGEN,
EMBRITTLEMENT, AGE HAROENING, DISLOCATIONS,
CRYSTALLOGRAPHY, CRY>TAL LATTICE DEFECTS, CHINA {tu)
IDENTIFIERS: TRANSLATIONS Uy

3 THE REPORT DISCUSSES INVESTIGATIONS WHICH HAVE BEEN
E CARRIED OUT TO STUDY THE PROCESS OF STRAIN AGEING

3 CAUSED BY OAYGEN [N MOLYBDENUM BY MEASURING THE
VARIATIUN OF THe HEIGHT OF THE INTERNAL FRICT:ON PEAK
WITH AGLING TIMp, IT WAS FOUND THAT THE PEAK

HETWHT DECREASES owRADUALLY AND EVENTU " DISAPPEARS
WiTe AGEING=TIMe 6OTH IN QUENCH=AGED -A%0 IN 5TRANw
AGED SPECIMENS, SYSTEMATIC STUDIES HAVE BEEN MADE

ON THE KINETICS OF STRAIN AGEINs AND UN THE EFFECT OF
DEFURMATIGN ON THE PEAK HEIGHT. ACCORVING To

E: EXPERIMENTAL RESULTS, IT IS BELIEVED THAT THE

£ DECREASE OF THE PEAK HEIGHT 1S ASSOCIATED WITH Tue

- SEGREGWATION OF OXYGEN ATOMS TO DISLUCATIOMS DURING

b AGEINGe ON THE 8ASIS OF TnE ASSUMPTIONs THE

R oy TR T, 2
~

& DISLOCATION DENS|TY AND THE ATMOSPHERt CONCENTRAT]ON
WERE ESTIMATEDe (AUTHOR) {U)
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NQ« 1ZBMLI

Ap=674 %26 1176 1378
FRANKFORD AKSENAL PHILAOQELPHIA PA

EFFECT UF CULD 4ORK UPON THE EMBRITTLLMENT OF 70330
ALPHA=BKASS IN 23 NA AMALGAM, tv)

MAR 68 12P RINNOVATURE ,Js Ve JCORRIE,
Je Ve :."EAKIN(;‘JQ De

REPT. NUe FA=A68-4
PROJ: DA=1TO14501532A

UNCLASSHFIELD REPORT
AVAILABILITY?: :PUBs IN TRANSACTIONS WUARTERLY,
Vel N2 P321~32% JUN bd»

SUPPLEMENTARY NOTrs. REVISION OF REPORT DATED iy SEP
67 e

DESCRIPTORS: (*BRASSy *EMBRITTLEMENT), (ecCOLp
nORKINGs EMBRITTLEMENT)y LIQUID METALS, MERCURY
ALLOYS, SODIUM ALLuYYS, CUPPER ALLOYS, LZINC ALLOYS,
FRACTOGRAPHY, ELECTRON MICROSCOPY

V)

THE SUSUEPTIBILITY RO EMBRITTLEMENT OF .COLD ROLLED
70030 ALPHA BRASS IN THE PRESENCE OF A HG=2%

NA AMALUAM HAS gEEN STUDIED. [T IS SHUWN THAT

FOR SMALL AMOUNTS OF cOLD WORK, THE ALLOY 1S5 SEVERELY
EMBRITTLED: AND THAT FAILURE OCCURS INTERGRANULARLY.
AS THE AMQUNT OF COLD WORKING INCREASLS,

: SUSCEPTIBILITY 10 EMBRITTLEMENT OLCREASES AND /HE
MODE OF FAILURE BECOMES TRANSGRANULAR. FOR

EXTREHELY LARGE AMOUNTS OF COLD WORK, ESSENTIALLY NO
EMBRITTLEMENT |> OBSERVED. IT IS CONSIDERED THAT

THE ELIMINATION OF wRAIN BOUNDARIES, RESULTING FROM
INCREASING COLD JyURK, 1% THE DOMINANT FACTOR
RESPONSIBLE FOR ThHE OgSERVEL CHANGES IN
SUSCEPTIBILITY aAND FRACTUKE MODE. (AUTHOR) Wy
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UNCLASSIFIED
E DDC REPORT HIBL]OGRAPHY  SEARCH CUNTROL Noo 1ZamLl

3 Ap=674 85¢ 1176 20711
-3 BRO=N UNIV PROVIDENCE R I DIV OF ENGINEERING

- PLASTIC DEFORMATIUN In BRITILE AND LUCTILE FRACTURE,
(u)

JUL 638 56P DRUCKER Do Co (RICE»Jo
Re

CONTRACT: SD=8¢6

MONITOR: ARPA. £57

oy sd SRS

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: ‘PRESENTED AT NATIONAL CONFERENCE
ON° FRACTURE HECHANICS, LEHIGH UNIV., BETHLEHEM,
PAey JUN 67

3 DESCRIPTORS: (®FRACTUGRAPHYs DEFORMATION),

E FRACTOGRAPHY, STEEL, ALUMINUM ALLOYS, CRACK

3 PROPAGATIONs STRAIN(HECHANICS), STRUCTURAL

3 SHELLS; PLASTACITY, YIELD -POINT, IRREVERSIBLE

b PROCESSES, EMBRITTLEMENY, TENSILE PRUPLRTIES,

L LOADINGIMECHANICS), ELASTICITY, STRESSES,

3 MATHEMATICAL ANALYSIS, DUCTILE BRITTLE TRANSIT]ON,
SYMPUSIA {u)

3 AN EFFORT 1S M)wgE TO COVER THE FULJ, ELASTIC-PLASTIC

B RANWE FROM FRAGTURES WHICH INITIAE AND PROPAGATE AT
NUMINAL OR NET STRESS IN THE ELASTIC RANGE TO THE
FRACTURES AT FULLY PLASTIC OR LIMIT LUAD COND]ITIONS,
SIMILARITIES ANy DIFFERENCES OF BEHAVIOR BETWEEN

# STEELS wHICH ARe HIGHLY RATE=SENSITIVE AND ALUMINUM

3 ALLOYS OR OTHER RATHER INSENSPTIVE MATERIALS ARG
EXAMINEDs A DEMUNSTRATION IS GIVEN OF THE

LIKELIHOOD OF CuNFUSING LIMIT LOAD FRACTURES wW1TH LOW
STRESS FRACTURES, (AUTHOR) ()
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UNCLASSIFIED

DOC nEPGRT BIBL]UGRAPHY SEARCH CONTRGL Noo 1ZpMLI

Ap=676 157 1176 20/1)
ILLINOIS INST OfF TECH CHICAGO DEPT OF METALLURGICAL
ENGINEERING.

THE EFFECT UF LEAD UN MICRO=CRACK INITIATION AND.
PROPAGATION IN ALLOY STEELSe PAXT A: EMBRITTLEMENT
OF LEADED: STEELS AT INTERMEDIATE TEMPERATURES, (V)

DESCRIPTIVE NUTE; FINAL TECHNICAL REPT. ON PHASE 1y
JUL by 194p MOSTOVY,SHELDON iBREYER,
NORMAN N
REPTe NV TR‘!OOZZ"F
CONTRACT: »A=20=1]13-AMC~10820(7T)

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTe: SEE ALSO PART By AU=476 158,

DESCRIPTORS: (eSTEEL, EMBRITTLEMENT), (eLEAD,

CRACK PRUPAGATION), FAILURE(MECHANICS),

FRACTOGRAPHYy CRACNSy FATIGUE(MECHAN]CS),

IMPACT TeSTSy TENSILE PRUPERTIES, H1GH=TEMPERATURE
RESEARCH, pUCTILITY V)
IDENTIFIERS: STEeL 414% tu)

A DETAILEL INVESTIGATION WAS MADE OF THE INFLUENCE
OF U¢30% LEAD Ow THE ROOM AND ELEVATED TEMPERATURE
MECHANICAL PROPERTIES OF A 4145 STEEL. LEADED AND
NON=LEAVED VERSIONS OF THIS IDENTICAL STEEL WERE
QUENCHEV ANv TEMPERED TO ROOM TEMPERATURE STRENGTH
LEVELS KANGING FruM 120 TO 240 KS1, ThE PROPERTIES
MEASUREU [NCLUDED BUTH COMPLETE TENSILE DATA AND
IMPACT ENERGIES FUR ALL STRENGTH LEVELS.,
MACROFRACTOGRAPnS DETAILING DIFFERENCES IN FRACTURE
MORPHOLUGY AT SPECIFIC TEST TEMPERATURES WERE ALSO
INCLUOEUs (AUTHUR) ()

18
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‘UNCLASSIFIED
UDC HEPORY B8IBLIOGRAPHY SEARCH CONTROL No. 1ZBMLI

Ap=676 31> 187710
NAV:AL -ReSEARKCH A8 NASHINGTON O C

dIRRADIATION EFFeCTS ON REACTOR STRUCTURAL
MATERIALS,. {u)

DESCRIPTIVE NUTE! WUARTERLY PROGRESS REPT., | MAY=3]
JUL ¥
AUG 68 37P STEELE jLe Eo ‘HANTHORNE yJ o
Re 1SERPANC, Z_. ' JR.IPOCTAPOVS,ULDIS H
GRAY Ke As 3 JR;
RLPTe NUe 'NRL=MR~]908
PrOJ: RRUO7=LA=4g=-54U9

UNCLASSIFIEv REPORT

DESCRIPTORS: (®RzACTUR MATERIALS, RAulATION
gAMAGE)y PRESSURE VESSELS, THERMAL STABILITY,
AARAGING STEELS; NOTCH SENSITIVITY, EMSRITTLEMENT,
STEEL, RESPONSE, puCTILITY, HEAT TREATMENT,

NUCLEAK RADIATIOw, SENSITIVITY (V)
JIDENTIFIEKRS: STE&L A-543, STEEL A~537, STEEL
5CR MU 12NTy STeEL A=302 (u)

THE RESEARCH PRUGRAM OF THE NRL METALLYRGY
DIVISION, REACTuUK MATERIALS BRANCH, I>
DEVUTED TO THE DETERMINATION OF THE EFFECTS OF
NUCLEAR RADIATIUN UPON THE PROPERTIES OF STRUCTURAL
MATeRIALS. THE UyrRALL PROGRAM IS SPONSOReD BY THE
OFFICEt UF NAVAL RESEARCH, THE U, S,
ATOMIC ENERWY CuMHISSION, AND THE ARMY
NUCLEAR POWER PNUGRAM, SINCE RESEARCH
FINUIWNGS WHICH APPLY TO THE O4JECTIVES OF OWE
SPONSORING AGENLY ARE ALSO OF INTEREST TO THE OTHERS»
THE OVERALL PROGWRAM PROGRESS S REPORTED HERE]N.
THIS KEPORT: COVERING RESEARCH FOR THt PERIOD 1
MaY=31 JULY 1968, INCLUDES THE FOLLOWING!
(17 IRRADIATION RESPONSE OF A 4=IN. Ab33«(C,
CLADS 2y SUBMER Zu ARC WELOMENT, (2) RELATIVE
650F IRRADIATIGN RESPONSE OF A HEAVY SECTION
A533-B ELECTROSLAGL NELDMENT, ({3) SPLCIAL
A533«8 STEEL HEAT FOR VARIABLE RADIATION
EMBRITTLEMENT STUDIES, (4) THERMAL STABILITY
EVALUATIUN UF N|=-CR~HU WELD DEPOS[TS, (5)
THEXMAL STABILITY EVALUATIONS OF 12Ni=5CR=3M0
MARAGING STEEL PLATE AT 550, 450, AND 7HOF, (&)
LUNu~TERM IRRADJATIUN OF PRESSURE VESSEL STEELS In
THE 816 ROCK POINT REACTORs (7} PLATE
DIRLECTICNALITY CHARACTERISTICS OF IRRADIATED
LACKOSSE REACTOK PRESSURE VESSEL STEEL, AND
(5) PRELIMINARY STUUY OF THE JRRADIATION RESPONSE,. (V)
49
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UNCLASSIFIED
DDC REFORT BIBL[UGRAPHY SEARCH CONTROL No, lZsMLl

Ay~~8u 60« 18710 1176 1375
NAVAL RESEAKCH LAb #ASHINGTON D C

THE EFFLCT UF ReSIDUAL tLEMENTS ON 55UF
IRRADIATIUN RESPUNSE OF SELECTED PRESSURE VESSEL

STEcLS A4p WELDWENTS, (v
DESCRIPTIVE NUTE: FINAL KEPT.,
NOV b4 33p POTAPOVS,ULDIS THAWTHORNE yJ
RUSSELL

REPTe NUs NRL=6BUJ
PROJ: RR=0U7=01=46=5409

UNCLASSIFIED REPORT

DLSCRIPTORS: (*STEEL, rRADIATION OAMAGE)

(ewELDSy KaDIAT[uN DAMAGE), (*RADIATION DAMAGE,
wPRE3SURE VESSELS), NUCLEAR REACTOKS,

EMBRITTLEMENT, ‘NUCLEAR RADIAT]ON;, IMPURITIES,
SENSTTIVLITY . tu)
JDENTIFIERS: STEeL A-3U2-B, STEEL A=bH43 (v

THE EFPLCT UF VARIJAHBLE RESIvUAL ELEMENT CONTENTS ON
550F RADIATION tMoRITTLEMENT SENSITIVITY OF
PRESSURE VESSEL STEELS WAS EXAMINEDe RESULTS
INDICATE THAT PHOSPHORUS AND COPPER CAN CUNTRIBUTE
SIGNIFICANTLY Ty THt S5uUF RADIATION EMBRITTLEMENT
SENSJTIVITY OF YYPE AJU2-8 STEELs. THE
RESULTS ALSU SHu¥ THAT VANADJUM MAY HAVE A SLIGHT
AUDVERSE EFFECT ANv THAT SULFUR IS NEUIRAL, ALTHOUGH
IT SERVES TU DECREASE THE FULL SHEAR eNERGY
ABSORPTION LEVE. OF THE STEEL. NITROGEN VARJATIONS
FRO“ APPROXIMATuLY EQUAL TO 0,008% 70 0.015g |IN
ALUMNUN DEUXID]ZED STEEL HAVE NO SIGNIFICANT EFFECTH
WATLE THE AULDITIQN UF ALUMINUM TO NI=-CR-HO
STEelL WITH A GIVEW NITROGEN CONTENT MAY SLIGHTLY
PROMOTE IRRADIAT[ON EMBRITTLENENT. THt PROGRAM
RLSULTS DEMUNSYRATE THAT APPARENT [nSENSITIVITY TO
550F IRRADIATION EMORITTLEMENT CAN dE CONSISTENTLY
ACHIEVED wITH LABURATURY HEATS OF A NuMINAL A302~
8 STELL CuMPOSITJUN BY MAINTAINING THt TOTAL
RESIDUAL ELEMENT CONTENTS AT A LOw LEVEL,
KaDIATIUN EMBRITTLEMENT SENSITIVITY OF WELDMENTS
NAS INVESTIGWATED IN A PROGRAM AIMED Al THE
DEVELJYPMENT OF Luw SENSITIVITY wELD FILLERS FOR
JUINING W =CR<MyU STEELe DATA FROM THIYS NEW
PROWRAM AGAIN PUINT TU COPPER AS A DOMINATING FACTOR
IN VETERMINING KAOIATION EMBRITTLEMeNT SENSITIVITY,
FURTHER VERIFY[ b THE RLSULTS OBTAINEU IN THE NRLw
USS A30Z2=8 STEEL INVESTIGATION
{u)
50
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UNCLASSIFIED

UUC REPORT BIBLIUGRAPHY SEARCH CUNTROL NOs 14BMLI

AD=68) 359 1176
WASHINGTON UNJV ScATTLE CuLlL OF ENGINEERING

THE MICROSTRUCTURAL ASPLITS OF DEFORMATION AND
FRACTURE AT BLEVATED TEMPERATURES. (vl

DESCRIPTIVE NOTE?: FInAL REPTey 1 JUN 64=3] DEC 68,
DEC 68 l14p TAGGARTsRe {POLONIS,De He
'
CUNTRACT: NONR=477(4u)
PROY: w~R=036-064

UNCLASSIFIED REPORT

DeSCR{PTORS: (#CUPPER ALLOYS, PHASEL STUDIES),

SOLjD 50LUTIUNS, DEFURMATIUN, MICROSTRUCTURE,

GERMANIUM ALLOYS, SILICON ALLOYS, EMBRITTLEMENT,

VIwuilb MeTalsy WERCURY, LINC, ALUMINUM,

UALLIUMy CRACK. PROPAGATION.; CORRUSJION U
[VENTIFJEKS: PHASE THRANSFORMATIONS (U}

A DLFORMATION HUT STAGE METALLUGRAPHIC FACILITY WAS
DESIGNEYD:,, CONSTRUCTED AND OPERATED SUCCESSFULLY
DURING THE INVESTIGATION OF SEVERAL SPECIFIC PRUBLEM
AKEAS, THe TOPICS THAT wERE STUDIED INCLUDE

VACANCY CONDENSATION PIT FORMATION ON ALUMINUM
SURKFACESy CRACK PROPAGATION IN ALUMINUM POLYCRYSTALS
AND THE STRAIN INDUCED TRANSFORMATION OF METASTABLE
ALLUY PHASESs SUME SELECTED EXPERIMENTS WERE
CONDUCTED TO STUDY THE EFFECYS OF TEMPEKATURE AND
PRESSURE ON THE EMBRITTLEMENT OF ALUMINUM AnND ZINC oY
LIqulD METALSe. (AUTHOR) (V)

51

UNCLASSIFIED 1Z8KL 1




UNGLASSIFIED

VUL REPORT BIBLIUGRAPHY SEARCH CUNTROL Nu, 148ML1

: AU-681 373 18710 1176 18/8
3 NAVAL RESEARCH LAB AASHINGTUN U C

INITIAL ASSESSMENTS OF nOTGH DUCTILITY WEHAVIOR OF
Ab33 PRESSURE VESSEL STREL wlTH NEUTRON
IKRADIATLUN:

(U)

DLSCRIPTIVE NOTE: FINAL REPT.,
: NOV 6B 23P HAYWTHORNE yJo RUSSELL
i PUTAPOVS,ULVIS i

REPT. NUso WNRL=67/2

PKOJ: RR=007=01-46=5409

UNCLASSIFILED REPORT
’ DESCRIPTORS: (#STEel, RADIATION UAMAWE)D,
{*REACTOR MATERIALS STERL), DUCTILITY,

] EMBRITTLEMENT ) WeLUS, METAL PLATES, WEUTRONS,
/ SENSITIVITY (U}
- IUENWTIFIERS: STEel A 533-8, STEEL A 533~
1 < (vl

EAPLOKATOKY ASSESSMENTS weRt MAWE OF THE CHARPY=

V NUTCH DUCTILITY CHARACTERISTILS OF HEAVY SECTION
As33-d ANu AS33-C STEEL PLATE AND SUBMEKGED

AC WELUMENTS FULLOnING NEUIROUN IRRADIATIUN AT
55UFs THE EXPERIMeNTAL e£VALUATIUNS wERE

F el it L b

e

: PLRFORMED LARGELY WITH COMMERCIAL PxODUCTION

X MATLRIALS AND INCLUDED COMPARJSUNS OF XMATERIALS IN
: BOTr CLASS 1 ANu CLASS 2 STKENGIH RANGES,

: PUSTINRRADIATION NUTCH DUCTILITY PROPERTIES OF ONE

5=3/4=lNe A533~8 (LASS | ELECTRUSLAGL WELDMENT
WERE ALSO DEVELUPLDes ASSESSMENTS MADE OF RELATIVE
IKKADIAT]IUN PERFORMANCE WeRE ASOISTED BY A

3 CUMPILATIUN OF RECENT IwFURMATIUN ON ThHt RESPONSE O
; THE ASTM REFERENCE AJ02-B STEEL PLATE. MAJOR

3 RESLARCH FINDINWS INCLUUE THE ObSERVATJUN OF

F SIGNIFICANT VARIASILITY IN KADIATION EMBRITTLEMENT

5

SENSITIVITY UF A533~8 AND Ab33~C STeEL

WHEREIN THE SENSITIVITY Level OF PLATE AND wELD METAL
IN SOME CASEtS EACLEVED THAT OF THE ASTM REFERENCE

X PLATEs HlGH RADIATIUN EMBRITTLEMENT SENSITIVITY

] WAS NOTED FUR BUTH SUBMERGEU ARC WELD DEPUSITS

X EXAMINED HUWEVER, THE VDATA SUGGEST THAT THE

PeRFORMANCE OF THt wELD=HRAT=AFFECTED ZUNE PARALLELS

) THAT OF THE PARENT PLATEes HIGH LMBRITTLEMENT

3 SENSITIVITY #AS ALSU NOTEy FOR THE tLECTROSLAG WELD

" OLPUSIT, IN CONTRAS!I TO MARKEOLY LOW SENSITIVITY OF
THE WELUMLNT PANKENT PLATE,

(v)
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UNCLASSIF(ED

LULC KEPORT BI1BLIUGRAPHY  SEARCH CuNTROL NO. 1<BMLI

AD=65¢ 38U 1176 20/11

[LL(NQIS UNJV URBANA DEPT Of THEORETICAL ANp APPLIEVD
MECHANICS

THE EMBRITTLING EFFECT UF SMALL ELASTIC STRESS wAVES

ON CRACK TOUGHNESS UF A STRUCTURAL STEEL, (v)

&7 29P SHUEMAKEK 1A« KENT
CUNTRACT: 0DA=31~-124=-AR0Q(0)=b8
MONITUR: ArOD 32léeiumnC

UNCLASSIFlEV REPORT
AVATLABILITY?! PUBe IN JnbL.
P597=624 SEP 67

SUPPLEMENTARY NOTE, FRESENTED AT THE ANNUAL MEETING OF
THE aMERICAN SUCLETY FQR TESTING AND MATERIALS
(706TH) s HBOSTON, MASS e, Zb'JO JUN 67,

OF MATER[ALS, V2 N3

DLSCRIPTORS: (eSTEELy MECHANICAL PROPERTIES),
IMPACY TESTS, STKESSES, STKESS: CURROSION, LOws
TEMPERATURE RESEARCH,; FRACTOGRAPHY, cMBRITTLEMENT,
NOICH SENSITIVITY, FATIGUE(MECHANICS) {u)
THE KEDUCTION Iw STATIC LOW-TEMPEKATURE CRACK
TUUWHNESS, AS McASURED BY FRACTURE MECHANICS WAS
STUulkD N AN A201B STRUCTURAL GWRAD: STEEL FOR

THE EMBRITTLEMENT CAUSED Y SMALL=AMPLITUDE ELASTIC
STRESS WAVES SUPERIMPOSED ON THe STATIC STRESS STATE

0fF AN EUGL-NOTCHEU SPECIMEN, THE STRESS WAVES wERE
GENERATED BY FIVE OIFFERENT METHODS OF IMPACTING THe
ELGE OF THE SPECIMEN ON THE SIOt OPPOSITE THE CRACK

TIP WHEN A STATIC LUAD EXISTED UN THE SPECIMEN.

THE DATA SHUWED AN AVERAGE KELUCTION OF 26 PER CENT

IN THE STATIC STRESSES UVER A TEMPERATURE RANGE OF =

220 Tu ~190F FOR IMPACTING THE SPECIMEN WITH A

STEEL BALL, A STEEL BAR, UR A BALL PEEN HAMMER.,
{AUTHUR)

{V)
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UNCLASSIFIED
VD¢ KLPORT BlBLIUGRAPHY SEARCH CUNTROL NU. 14BMLI
Aur682 60! 1176
MARTIIe MAKILTTA CURP BALT[MURE MD RtSEARCH INST FOR
AUVANCEUD STUDIEDS

EFFECTS OF ALLOYING Oy THE bRITTLE FRACTURE OF ZINC

I LIQUID MERCURY, U
HAR &8 12pP KAMDAR yMe He fWESTWOUD,Ae
Re Co

CONTRACT: DLA=31=124=ARQ(D)=~64
PROU: DA=2~0-061102-v=-32-D
MONITOR; AROUL 3937:10=-M¢

UNCLASSIFIEU REPORT
AVAILABILITY: PuBs IN ACTA METALLURuWICA, V16
P13ib=i342 1968
SUPPLEMENTARY NOTE: HREVISIUN OF KEPT+ DATED 2 JAN 68,
SUPEKSEDES REPTe DATED DEC 67y AD=668 66l

DESCRIPTORS: (*ZINL ALLOYS, bRITILENESS), COPPER
ALLOYS, LOLD ALLUYS, LIQUIL nETALS, MERCURY,
FRAGCTUXeAMECHANECS by STRESSESy EmBRITTLEMENT (V)

THE SUSCEPTIBILITY UF POLYCKYSTALLINE ZINC TO
EMBRITTLEMENT BY LIWUID MERCURY IS MARKEDLY |NCREASED
BY ALLOYING wITH AS LITTLe AS 02 ATo$ OF CUPPEK OR
GULy IN SOLID SuLuT]ONe Tu pETERMINE THE CAUSE OF
THI> PHENOMENON, A STyDY HAs oEEN MADE OF THE EFFRCTS
OF Usub OK us2 AT+8% COPPER UN THE FLOW AND FRACTURE
BLHAVIIOR UF AMALGAMATED Z(NC MONDCRYSTALS AND
ASYMMETRIC plCRYSTALS, FRACTURE STRESS DATA FROM
THESE EXPERIMENTS WERE USED IN CONJUNCTION wITH A
CKITEKIUN FOR CRACK INITIATION TO DETERMINE THE
INFLULNCE OF ALLOYING ON CLEAVAGE SURFACE ENERGY,
GAIlMAs 1T WAS FUUND THAT ALLOYING JWCREASED THE
CRITICAL RESOLVED SHEAR STRESS (CeReS5eSs) (TAU

SuB C) UF AMALGAMATED B[CRYSTALS BY A FACTOR OF

TeN, Ahu THEIR PRACTURE STRESSE> 8Y FACTORS OF <=4,
BUT THAT GAMMA wAS INCREASEU ONLY FROM 45 PLUS UR
MlyuS 5 ERGS/5Q CHM (PURe 4INC) TO su PLUS OR

MiduS 7 ERGS/SQ Coe THE SIGNIFICANCE OF THIS AND
OTHER OBSERVATIUNS ARE DISCUSSED), AwD T IS CONCLUDED
THAT THE [NCREASEyU SUSCEPTIoILITY Tu EMURITTLEMENT BY
LiIGUlu MERCURY UF PULYCRYSTALLINE ZINC ON ALLOYING S
NUT RELATED TO SOLUTE-INDUCED CHANGES [N MACROSCOPIC
FLOw STRESS, STACKING FAVULT ENERGY, SLIP MOUDE, UR
STATE OF pONVINw, BUT In TAu SUs C, INCREASING TAU
SuB € INHIBITS THe KELAKATIUN BY PLASTIC FLOW OF
STReSS CONCEWTRATIONS AT GRAIN LOUNUARIESs AND,s IN
THE PHRESENCE uF MERCURY, rACILITATES CRACK
INITIATIOws (AUTHUR] (V)
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UNCLASSIFIED
UL REPORT SBIBLIUGKAPHY SEARLH CuNTROL NO. 14BHMLI

AU=682 U3 1176
MARTIN MARIETTA CURP BALT|MUGRE nD RLSEARCH NST FOR
AUVANCED STUVIES

EHMBRITTLEMENT OF UILUTE ALLUYS OF ZINC oY LIQUIV
MERCURY , (V)

bo 6P KAMCAR Mo H, ‘WESTWOUD.A'
Re Co

CONTRACT: DA=31=124~ARQ(D) =563
PROV: A=-2-07061102B~32-y
MUNITUR:  AROD 3937312=-MC

UNCLASSIFIED REPORT
AVAILABILITY: PUuBv IN TRANSACTIUNS OF THE JAPAN
INSTe OF HETALS) V9<SUPPL. F979-980 1968,
SUPPLEMENTARY NOTE: PRESENTED AT PROCEEDINGS OF THE
INTERNATIONAL CONFERENCE On THE STRENGTH OF METALS
ANy aLLoOYS,

DESCRIPTURS: (eZTNC ALLOYS, *EMBRITTLEMENT),
MEKCURY, LIQUID METALS, COPPER ALLOYS)
FRACTURE (MECHANICS)y TENSILE PROPERTIES (V)

WHEW POLYCRYSTALLINE ZINC [5 ALLOYED WITH Del=0ed
A/0 CUPPER, SILVEK, OR GOLD, [TS SUSCEPTIBILITY TO
ENBRITTLEMENT BY LIWUID MERCURY AT ROUM TEMFERATURE
IS WAKKEDLY INCREASED. IN ORDER TO CLARIFY SOME. OF
THE FACTORS INVOLVED, A STUULY HAS BEEN MADE .OF THE
TENSILE FLOw ANU FRACTURE BELHAVIOR OF AMALGAMATED
MONUCRYSTALS ANU ASYMMETRIC BICRYSTALS OF ZINC

CUNTAINING Ue05 A/0 AND 0s2 A/O COPPER IN soL1D

SOLUTIONe {AUTHUR) {v)
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UNCLASSIF{ED
UD. REPORT BIBLIUGRAPHY SEARGCH CONTROL NOe 14BMLI

AU=683 183 21/9¢2  20/11
EAPLOSIVES RESEARCH AND DeVELOPMENT ESTABLISHMENT WALTHAM
ABBEY (ENGLANO)

THE TENSILE PROPERTIES UF A PULYURETHANE
PROPELLANI, UP 2, (U)

veEC 68 20P BRYANT Re Ve 1DUKES ;W
As

REPT. NUs LRDE=22/KR/68

UNCLASSIFIEVL REPORT

DESCRIPTOkS: (eSULID ROCKET PROPELLANTS, TENSILE
PROPERTIES), (¢I1SOCYANATE PLASTICLS, TENSJLE

PRUPERTIES), EMBRITTLEMENT, STRAIN(MECHANICS),

BENDING, RUPTURE, STRESSES, uwREAT BRITAIN (V)

A SAMPLE UF A PULYURETHANE PROPELLANT, DES]GNATED

‘UP 24 HAS BEEN HARACTERISEv IN UNFAXIAL TENSION
USING TIME=TEMPLRATURE SUPEXPOSITION PRINCIPLESs OVER
WIDER RANGES OF STRAIN=-RATE AND TEMPERATURE THAN HAVE
BLEN USED PREVIUUSLY, NEAR THE tMBRITTLEMENT
TEMPERATURE THE ThUE STRAJN (PHUTOGRAPHICALLY
DETERMINED) RAPIDLY BECOMES MuCH LESS THAN THE
NUMINAL STRAINs CUNSIDERATIUN OF NOMINAL STRAINS

CAN THUS oE HMISLEADINGs UNDER THE CONDITIONS OF
RUCKET IGNITIUN AT LOW TEMPERATURES THE TRUE STRAIN
IS RAPIULY UECREASING, ANy THE TRUE MODULUS
INCREASING, #1TH DECREASING TEMPERATURE,.

(AUTHUR) (V)

56

UNCLASSIFLEY 1ZBpMby




UNCLASSIFIED

vo( REPORT BIBLIOGRAPHY SEARCH CONTROL NU, 1<4BMLI

AD-686 183 1176
RENSSELAER POLYTECHWIC INST TROY N Y
LiwUlvo METAL EMoRITTLEMENT, (V)
Y] 29P STOLUFF e 'Se

CUNTRACT! DA=31-124-AR0(D)=468
PROU: DA=2=0-06110¢=5~32=D
MUNITOR: AROUD 633912~-nC

UNCLASSIFIEU KREPORT
AVAJLABILITY: PuBe IN SURFACES AND INTERFACES, V2
PIS/=152 1968,

DESCRIPTORS: (sEMBRITTLEMENT, oLIQUIO METALS),
VUCTILE BRITTLE TRANSITION, LIGUID MeTALS, GRAIN
BOUNVARIESY VIFFUSION) CRACK PROPAGATION, REVIEWS (Ul

LIWU]D METAL EMSBRITTLEMENT SOMETIMES OCCURS BY
DIFFUSION=CONTRULLEU PROCESSES -2UCH AS GRAIN BOUNDARY
PERETRATIUNe THIS TYPE OF BrHAVIOR, WHICH ALWAYS
LeAuS TO INTERGRANULAR FAJLURE, KAS BEEN TREATEUV
THEURETICALLY BY GRAIN dOUNDARY WETTING CONCEPYS AND
BY A STRESS~ENHANCEV DISS50LUTION MOOEL, DIFFUSION
ALUNG BUUNDARJES 1AY ALSO PLAY A ROLE 'IN DELAYED
FAILUKE (STATIC FATIGUE) PHENOMENA, AS THERE IS
EVIVENCE OF SURFACE NOTCHINuw DUKING EXPOUSUVURE OF
SUSCEPTIBLE ScLDS TO L1iQUIv METALSe REFRACTORY
METALS ARE SUBJECT TO A CURKOSIUN~TYPE ATTACK BY
BUILING MERCURY AT TEMPELRATURES GREATER THAN 40UCT
This KECRESENTS THE THIRD MaJOR CLASS OF LjwUiD METaAL
EMOBRITTLEMENT PHENOMENAs THE INTERRELATIONSHIP

AMONG AND THE DISTINGUISHING FEATURES 0F THE VARIOUS
FORMS OF EMBRITTLEMLENT wlLL BE OISCUSSED,

(AUTHUK) (v}
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UNCLASSIFIED
VOC REPOKT BIBLIUGRAPHY SEARCHA CONTROL ‘NO. '1ZBMLI

Ab=suo 398 21/%+2

EXPLOSIVES RESEARCH AND DLVYLLUPMENT ESTABLISHMENT WALTHaHM
ABBEY (ENGLAND)

MELASUREMENT OF EMoRITTLEMENT TEMPERATURES (BRITTLE

POINTS) OF (OMPUSITE PRUPELLANTS BY THE BENDING BEAM
METHOD » tu)

DESCRIPTIVE NOTE! TECHNICAL mEMOey

0CT 68 16P BRYANT Re We VDUKED e
Ae

REPTe NOo» LRUE=1bH/M,-68

UNCLASSIFIED KEPORT

DLSCRIPTORS; (eCOMPOSITE PROPELLANTS,
EMRLTTLEMENT), TRANSITION TEMPERATURE,
IGNITIUN, STRAIN{MLCHANICS),
FRACTURE(MLCHANICS)y RUPTURE, BENDINuw1
TEnSILE ‘PROPERTIESy ELASTICITY, PLASLICITY,
DEFORMATION, TEST EQUIPMENT, STRAIN GAGES,
ISUCYANATE PLASTICS>, TEMPERATURE, GREAT BRITAIN,

S0LJu OCKET PROPELLANT BINDERSs POLYETHYLENE,
PLASTICS, BUTADIENES

{ulr
IVENTIF FERS: *BENDPNG BEAM TE° ETHUD,
POLYISOBUTYLENE s PULYBUTAD " .. (v
A BENDING=BELAM METHUD FOR MEASUKRING EMBRITTLEMENT
TEMPERATURES HAD BEEN ReINTRODUCED AND EVALVATED gY
CUMPARING THE RESULTS OuTAINED wlITH IT USINw THREE
DIFFERENT KINpDS OF COMPUS|T: PRUPELLANT (BASED UN
PULYISOBUTYLENE, POLYURETHANE OR CANBOXY-TERMINATED
PULYBUTADIENE BINUERS) wlTh MASTER CURVES OF
STRAIN=AT~RUPTURE AS A FUNCTION OF 'REDUCED?! STRAIN=
RATE {ITSELF A FUNCTION OF STRAIN=RATE aNU OF
TEMPERATURE) UVEwIVEU INDEPENDENTLY, THREE
DLGRELS OF dENDINGLYy IMPUSING STRALIND OF 54 10 AND 25
PEK CENT, WtRE USEDe GOUD AGREEMENT BETWEEN THE
Tw0 GKUUPS UF RESULTS WAS FUUNDy AND IT IS CONCLUDEV
THAT THIS BENOlNG=BEAM METHUD 15 IN PRINCIPLE
SUITABLE AS A RUUTINE [nSPECTION TEST, (AUTHOR) (V)
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UNCLASSTFIED
LOC REPONT CIBLIUGHAPHY SEARCH CUNTRUL NU. 14BMLI

AU=694y 245 Ii/e L0712

ARIY MATERIALS ANU MECHAN|CS RESEARCH CENTER WATERTUWN X
Mass

Y
s

' FATIOGUE~CRACK PROFAGATIUN In 4340 STEEL AS
AFFECTLY oY TEMPERING TEMPEKATUKE., (v}

X VESCRIPTIVE NUTED TECHNICAL REPT.,

JUN Y 2/¥ ANCTIL, ALBERT A, i KULA,
3£hIC oe
REPT. fny. AMIBRC=TR=6% 5
; PrROy: VA=) =T=Us2 0nehn328

UNCLASSIFlEY KEPOKT

s DESLRIPTORS: (eSIELL, CRACK PRUPAGAT]ON),

o FATTQUEIMECHAN]ICS), TEMPER|Nu, MARTENSITE,

: FRACTUNE(MECHANICS), TOUGHNESS, IMPACT TESTS,

; STRESSES, >TRAIN(MECHANICS), EMBAITTLEMENT,

3 CIFE EAPECTANCY, ETHANULS (V)
3 IWERTIFLERS: STEeL 4340 {U)

Tnt FATIGUE=CKALK PROPAGAT]UN BEHAVIOR OF HEAT=
TREATED 4340 STEEL hAS BEEN STULIED AS A FUNCTIUN OF
TeMPEXING TEMPEXRATUKE FROr 40U 10 gy0 F AND AT +
8L AND =Su F TEST TEMPERATUKESs FRACTURE
MECHANICS AwALYSIS uF THE DATA wAS USED FOR THRUUGH =
{ THICKNESS CRACKS IN CENTEK=w01CHED SHEET SPECIMENS,
SPECIAL EMPHASIS wA> PLACED ON THE FHENUMENON OF
% TEAPEREY (ARTENDITE EMBRITTLEMENT, nwHICH OCCURS iN

f ThHe 50U TU 700 F nAwGE UF TEMPERING TEMPERATURES,
. To Skt IF 1T (AN oE DETECTEy BY FATIGUE TESTING.
A (AUTHUR)

(V)
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UNCLASSIFIED

VOC REPOKRT BIBLIUGRAPHY SEARCH CONTROL NuU. 1ZBML)

PR
AT

Av=69y wsla 1176
ARMY MATEKIALS AND MECHAN]CS RESEARCH ‘CENTER WATERTOWN
> MASS

THERMAL EMBRITTLEMENT OF 'STEEL vOR 175-MM GUN
TuBLS.

pelie) St

(V)

DESCRIPTIVE NOTE: TECHNICAL KEPTs,

JUN 69 2UP CARR,FRANK L. TLARSON),
FRANK Re i

REPTe NOe AMMRC=TR=69=}6

PROJ: DA-1=C=~024401=A~}1U

pra e it Sigatliy

UNCLASSIFIEL REPORT

YA

aa

DESCRIPTURS: (®#GUN BARRELS, SEMBRITTLEMENTH,
(#STEEL, HEAT TREATMcNT), dRITTLENESS,
TEMPERING, TOUGHNESS, FRACTURE(MECHANICS),
IMPACT TLSTS, HARDNESS

IVENTIFJERST TRARSITION TEMWPLRATURE, M=113
GUNS(175=MM)y 175~MM GUN TuBLES

(V)

TR R PRCLOT

(vl

SECTIUNS uF TwO 175=MM Ml13 GUN TUBLS MERE

UTILIZEL TO STUDY THE DEVELUPMENT OF BOTH REVERSIgLE
AND JRREVERSIBLE TEWMPER BRITTLENWESS IN' 3 PERCENT
NICKEL=CHKOMIUM GUN STEEL. RELATIVE MATERIAL
TUUGHNESS INDICATED BY THt 100D PERCENT FIBRyUS
TRANSITION TEMPERATURE nwAS UETEKMINED On NUMEROUS

GROUPS OF SPECIMENS TEMPEREV BETWEEW YUU ANv {200 F

FOR VARIOUS TIMeSe (AUTHOR) (V)
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UNCLASSIFIED
VDC KEPORT BIBLIOGRAPHY  SEARCH CUNTROL NO, 14£BMLI

AU-692 U7 1876 1176 j6710
NAVAL RESEARCH LAB WASHINGTUN D ¢

DAMAGE=FUNCTION ANALYSES OF NEUTRON=ENEKGY AND
SPECTRUM LFRFECT> UPON THE RADIATION EMBRITYLEMENT .OF
STEELS

DESCRIPTIVE NOTE: INTERIM KEPT e
SJUL 69 20P SERPAN,Ce Z4 v JHo?
MCELROY yWe Ne
REPTe NU» WNRL=6925
PRQOJU:I NRL=MOLl=14, RR=007-1]1=4]1-5409

UNCLASSIFIEU KEPORT

DeSCRIPTORS: (eSTEEL, ®RADJATION DAMAGE),
REACTOR MATErIALS, PRESSURE VESSELS,
EMBRITTLEMENTy NEUTRUN FLUX, NEUTRONS

IVENTIFIERS: STEtlL A=302~B

THE REPORT PRESENTS THE RESULTS OF .A NEW,
COMPREHENSIVE SET OF EXPERIMENTAL DATA CONFORMING T
The IRRADIATION CUNUITIONS UF THE DERIVED DAMAGE
FUNCTION (MATERIAL, TEMPERATURE, AND FLUENCE).

THE RESULTS OF THIS EXPERIMENT ARE DISCUSSED IN
TERMS OF THEIR cSIABLISHING THE VALIDITY OF THE
DAMAGE FUWCTIONs AVERAGED VALUES UF THE DAMAGE
FUNCTION ARE TABULATED FOR A TYPICAL REACTOR PHYS]CS
CALCULATIUN ENERGY WROUP STRUCTURE, AND THEIR
APPLICATION TO ¥¥U 0lFFERENT SPECTRA IS DESCRIBED.
FINALLY, THr DAMAGE=FUNCTJON FLUENCES REQUIRED TO
CAUSE A 2U0F DEWTA=TT IN A3u2=-8 STEtL ARE

PRESENTED FOR MANY UIFFERLNT REACTOR LOCATIONS,

FOK EACH uF THE 'SPECTRA luVOLVED, THE yPPER aAND
LuskR ENERGY LIMITS OF SIuNIFICANTLY DAMAGING
NEUTRUNS aRL GIVEN, AND SOMe DETAIL IS ALSO PROVIDED
REGARUDING THE CUNTRIBUT]ION UF SUBGROUPS WITHIN THE
OvEKALL ENERGY SPLCTRUM, {AUTHOR)
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UNCLASSIFIED

LDC REPORT BIBLIOGHRAPHY SEARCH GUNTROL NOw 1ZBNMLI

AD=694 (56 2u/4 20/
MARTIN MARIETTA CURP BALT|MURL MD RESEARCH {NST FOR
AUVANCED STUDIES

SURFACE AND ENVIRONMENT~SENSITIVE MECHANICAL
BeHAV]IOUK, (4

DeSCRIPTIVE NOTE: TELHNICAL REPT o,
JUL 69 159P WESTnOOD,ALBERT Ry Co
LATANISION,Re Me
REPTe NQo TR»12y RIAS=TR=69=9C
CONTRACT: NONR=4}162{ul)
PROJ: wR=Da6~UB5

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTe: PREPARED IN COOPLRATION nfTH
NAVTJUNAL BUREAU UF STANDARUS, WASHINGTON, Ds Co

DESCRIPTORS: ({#CRYSTAL STRUCTURE, SUKFACE

PRCPERTIES), (sCRYSTALS, «.cHANTCAL PROPERTIES),
INORGANIC COMPOUNDS, METALLI. CRYSTALS,

CRYSTALLOGKAPHYy ENVIRONMENT, DEFORMATION,

CRYSTAL LATTICE DEFECTS, ATOMIC PROPERTIES,

ADSORPTIUN, EMBRITTLEMENT, FILMS, CHtMlcAL
CONTAMINATIONy SOULVENT ACTiQw DIFFUSION {v)
JVENTIFIERS: 1ONIC CRYSTALs, REBINDER EFFECT (V)

THE INFLUENCES UF SURFACE STRUCTURE AND ENVIRONMENT
ON THE MECHARICAL BEHAVIOR OF CRYSTALLINE INORGANIC
SOL1IDS ARE REVIEWED AND FUSSIBLE MECHANISMS
DISCUSSED: IN PARTICULARy THE VARIQUS ROLES OF
o SUCH FACTURS AS THE ATOMIC, ELECTRONIC, AND DEFECT
o STRUCTURES UF THE NEAR=-SURFACE REGIUNS, THE PRESENCE
& OF ADSORBED SURFACE=~ACTIVE SPECIES, ALLOYED LAYERS,
OXJUE FILMSy GASEUUS OR LIQUID ENVIKONMENTS, ETCe AnE
CUNSJUEREL IN CUNWECTION wITH ThHE ROSCOE,
REBINUER, ANV JUFFE EFFECTS, LIwUID-METAL
EMBKITTLEMENT, COMPLEX=10N EMBRITTLEMENT, HYDROGEN
EMBRITTLEMENT, ANU OTAER PHENOMENA, (AUTHUR) (V)
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UNCLASSIFIED
LLC REPORT B1BLIOGRAPHY SEARCH .CONTROL NOe (Z8HMLY

AD=695 371 18710 18/8 1176
NAVAL RESEAKCH LAB WASH{NGTUN D C

IRRADIATIUN EFFECTS ON NEACTOR 5TRUCTURAL

MATERIALS. (V)
DLSCRIPTIVE NOTE: WUARTERLY PROGRESS REPT. | MAY=3]
JUL 69,
AVG 69 48p STEELE 1Le Eo FSERPAN,Co

Zo 4 JReTGRAY Re Ae g JReIWATSONH, Eo
SMIuTFe Ae i

REPTe NOo NRL=MR=2UL2/

PROJ: wRL=MOl=14, RR=0Q07=01=-41~5409

UNCLASSIFIEVU REPORT

SUPPLEMENTARY NOTE] SPONSOREL BY Ue Se¢ ATOMIC
ENEBRGY COMMISSIONe SEE ALSU WUARTERLY ‘REPTe DATWD
AP& 69. AD=4690 B&63.

DESCRIPTORS: (eREALTUR MATERPALS, STeEL),
(2STEEL) ®RAUIATION VAMAGE), EMBRITTLEMENT,
PONER REACTORS, PRESSURE VESSELSy WEWLDS, NLUTRON
SPLCTRUM, NEUTRON FLUX, FRACTURE(MECHANICS),

FRACTOGLKAPHY, CRACKS, ANNEALINGy» MICROSTRUCTURE (u)
JUENTIFIERS: STEtL A543, STEEL As50, STEELL
A537, STEEL AS533 (u)

THE REPORT, COVERING RESEARCH FOR THAE PLRIOD 1

MaY = 31 oULY 1969 INCLUYES THE FOLLOWNGS

(1) IRRAUIATION RESPONSE OF A543 STYEEL Mg

DIFFERENT THERMAL/FAST NEUTRON FLUXES, i2)
MECHANICAL PROPERTY AND NEUTRON SPECTRUM ANALYSES OF
THe B1G RUCK POINT REACTOK PRESSURE VESSEL,

(3} CHARPY=V NOTCH CHARACTERISTICS uFf

IXKADIATED. A3B0~LF2 AND As3/~u wWELDMENTS FOR
PRESTRESSED CONCRETE LINER APPLICAT(ONS, (4) AN
ANALYSIS UF FRALTURE SURFaCk NICROSTRUCTURE OF
RADIATION SEN>ITIVE STEELS 8Y SCANNING tLECTRON
MICKOSCOPY, (5) ThnE INITIAL ASSESSMENT OF 550F
RADIATIUN EMBRITTYLEMENT SeNSITIVITY OF A SPEClAL
AS533~y CLASS | ELECIROSLAG AELOMENT, AND

{6) MECHANICAL PRUPLRTIES ASSESSMENTS OF THICK
SECTION PLATES FRUM LOW RLS!DUAL AS33-8 SPECIAL
HEATes (AUTHOR) (V)
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UNCLASSIFIED

00C REPORT BIBLIOGRAPHY SEARCH CONTROL NO» 1.ZBMLI

AD=4696 Ub7 16710 1176 20711
NAVAL RESEARCH LAbB wASHINeYON D C

BEHAVIOR OF MECHANICAL PROPERTIES N NEUTRON
IRRADyhTEU 12NI~5CR=3M0 MARAGING STEEL PLATE
AND COMPANION WELD METALS, (V)

DESCRIPTIVE NUTE: INTERIN REPT e
0CT 69 2Up GRAY yRe Ae 4 JR,
HAWTHORNE 3 Je Re |
RePTe NUs NRL=6949
PROJ! RR=-007=1)=41-5409

‘UNCLASSIFIED REPORT

DESCRIPTORS: (#REACTOR MATERIALS, MARAGING
STEELS): (®MARAGING STEELS, RADJATION DAMAGE),
(*NEUTRON REACTIONS, MARAGING STEELS)y WELDS,
HEAT TREATMENT, NOY.CH TOUGHNESS: MICROSTRUCTURE,
AGING(MATERIALS)y EMoRJITTLEMENT, THERMAL
STapiLiTY, DETERIORATION, TENSILE PROPERTIES,
ELUNWATION, REDUCTION OF AREA, YIELD POINT (V)
IDENTIFLERS: eNEUTRON [RRADIATION (u)

CHANGES OF CHARPY=V=NOTCH ODUCTILITY AND TENSILE
STRENGTH IN NEUTRON-=]RRADJATED 12N]=5CR=3MO
MARAGING STEEL HAVE BEEN EVALUATED FOLLOWING LoOW
(LESS THAN 250F) ANV ELEVATED (550 TO 740QF)
TEMPERATURE EXPUSUREs THE STUDY WAS PERFORMED WITH
S1X HEATS OF [=INe=THICK PLATE MATERTAL AGED AT
9UOF FOR 2 AND 20 HR TO NOMINAL YIELD STRENGTHS OF
160 AND 180 KSE) RESPECTIVELYes THE LONG=TERM
THERMAL STABILITY OF BOTH HEAT~TREATMENT CONDITIONS
WaS INVES11GATED FOR THE CONDITHONS CF JRRADIATION,
THE LESS THAN 250F AND 55GF IRRADIATION
PERFORMANCE OF MATCHING (]5=5~3) AND MISMATCHING
(17N1=2C0~3M0) TIlG wELD DEPOSITS MARAGED
TU 180 KSI YIELD STRENGTH WAS ALSO ASSESSED IN THIS
STUUY., CHANGES IN THME GENERAL PHROPEKRTIES OF THE,
12=5=3 MARAGING STEEL PLATE AND COMPANJON WELD METALS
WERE FOUND TO Bt RATHER SMALL WITH LESS THAN 250F
EXPOSURES, INDICATING GQOD RESISTANCE TO NEUTRON=
INDUCED EMBRITTLEMENT, HOWEVER:» A MARKED
DETERIORATION OF NOTCH=DUCTILITY PRUPERTIES W]TH
LONG=TERM EXPOSURE AT ELEVATED TEMPLRATURE wAS
REVEALED AND TRACED TO A NONNUCLEAR THERMAL
INSTABILITYs THE UBSERVED INSTABILITY |S BELJEVED
TO 8E A CONTINUATION OF AGING PROCESSES AT
TEMPERATURES WELL BtLow THE INITIAL MARAGING
TEMPERATURE »
(Uj
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UNCLASSIFIED
UDC KEPORY BIBLIUGRAPHY SEARCH CUNTROL NO. 14BMLI

AU=5696 519 1176 20711
FURLIGN TECHNOLUGY VIV WRIGHT=PATTERSON AFB OHJV

FATIGUE AND EMBRITTLEMENT OF METALLIC MATERIALS)
(Uy

SEP 49 303P IVANOVAsSVe Se $GUREVICH,S»
Eo {KUOPEV,Iloe Me iKUURYASHOV Ve Go
STEPANOV,)Ve No i

REPTs NOe FTD=HT=23-458=69(JPRS)

PROu: FTL=7230178

UNCLASSIFIED REPORT

SUPPLELMENTARY NOTE: UNEDITED ROUGH DRAFT TRANS. OF MONO.
USTALOST [ KHRUPKOST METALLICHESNIKH MATERIALOV,
MOSCOW, 1968 Pl=215

DESCRIPTORS: (eFATIGUE(MECHANICS)y METALS)»

(*METALS, BRITTLENESS), (®EMBRITTLEMENT, TEST

METHODS), FRACTURE(MECHANICS)y CRACK

PROPAGATION, EMBRITTLEMENT, STRESSES, STRESS

CORROSIONy LOADING(MECHANICS)y DEFORMATION
BISLOCATAONS, USSR (V)
JIVENTIFIERS: TRANSLATIONS (u)

THE SUBJECTS COVERED INCLUDE! METHOOS OF

DETERMINING METAL SUSCEPTIBILITY TO BRITTLE FRACTURe
AND THE PATTERN OF CRACK PRUPAGATION UNDER STATIC AND
CYCLIC LOADSy THZ EMBRITTLING EFFECT OF cYCLIC LOADS,
THE INFLUENCE OF STRESS CONCENTRATORS AND FRETTING~
CORROSION ON FATJGUe RESISTANCE, PROBLEMS OF
DEVELOPING MATERIALS -‘WITH HIGH RESISTANCE TO CRACK
PROPAGAT]ON, ANU VAK]OUS ASPECTS OF ELASTIC MATER]ALS

AND THEIR MECHANICAL PROPERTIES, (V)
65
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UNCLASSIFIED
DO REPORT BIBLIOGKRAPHY SEARCH CONTROL NO, 14BMLI
Ab=097 82U 1176 20/11

MARTLN MARILTTA CORP WALTIMURE D RESEAKGH INST FOR
ADVANCED: STUDIES

§ THE CHEMICAL ANU PHYSICAL ASPECTS OF LIWUlp METAL
: EMBRITTLEMENT, (U}

DESCRIPTIVE NOTE: FULNAL REFTe MAY 662JUN 59,
AUG 69 52P PREECECAROLYN Me¢ IWESTWOOD,
ALBERT Re Co
REPTe NGe RIAS=TR=69-4C
CONTRACTS DA=18=u01=AMC=1109(X)

; UNCLASSIFIED REPORT

DLSCRIPTORS: {«EMBRITTLEMENT, sLIQUIv METALS),

3 {OMETALS, FRACTURE(MECHANICS)), ALUM|NuUM,

é CADM[Vn,y, SILVER) BRASS, SILVER ALLOYS» GOLD

4 ALLOYS, BRITTLENESS, GRAIN S{ZE, TRANSLTION

1 TEMPERATURE, PHASE STUDIES, ADSORPTYUN (V)

A STUOY WaS MADE UF THE INFLUENCE OF VARIOUS LIWUID
METALS ANU SOLUTJONS ON THE FRACTURE BEnAVYIOR OF

1 ALUMINUM, CAUMIUM, SILVER, BRASS ANV SILVER=GOLD

: ALLUYSe THE PRINCIPAL EAPERIMENTAL vARIABLES WERE
COMPOSITIUN AND GRAIN SiZe UF THE soLlp, COMPOSIT]ON
OF THE LIWUJD MeTAL PHASE, TEMPERATURE AND RATE OF
LOADINGe THE RESULTS INDICATE THAT, BY USING
APPROPRIATE VALVES UF THESE VARIABLES, IT IS POSSIBLE
TO CONTROL (EITHER ENHANCE UR INHIBIT)

EMBRITTLEMENT OVEK FAIRLY WIDE KANGES.

{AUTHUR) (V)

o TG T

TIRST
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UNCLASSIFIED
UVDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOo 148nLI

AL=698 275 18/10 18/8 1176
NAVAL RESEAKCH LA3 wASHINGTUN D C

IKRADIATIUN EFFeCTS ON REACTOR STRUCTURAL

HATER[ALS, tu)

DESCRIPTIVE NUTE! WUARTERLY PROGRESS REPT, 1 AUG=3]
: 0T 69,
i NOv 69 27P STEELEyLe Eo iHAWTHORNE Ve
4 Re JWATSON He Ee« iSERPANICe 2o s WRe:d

GKAY ne Ae 4 JR
REPTs NQOo NRL=MR=2US%b
PROJ! RR-00D7-01-41-5409

oot i S

UNCLASSIFIEDL REPORT

AR YT

SUPPLEMENTARY NOTE: 'SEE ALSO AD=695 371,

DESLRIPTORS: {eReACTUR MATERLALS, STeELy,
(¢STEEL) #KAUTATION UAMAGE), PRESSURE VESSELS,
FRACTURE(MECHANICS)y EMBRITTLEMENT, ANNEALING,

THERMAL STABILITY, STAINLESS STEEL, vUCTILITY,
SENSITIVITY

o wia i LSl

(V)

THE REPORT INCLUOES: (1) INITIAL COMPARISONS

BeTWELN DYNAMIC TEAR TEST AND CHARPY v~NOTCH

IMPACT DATA FOR JRRADJATEDL STEELS, INCLUDING THE
PrHe4A VESSEL STCEL,y (2) THE RECUVERY UF

DUCTILITY BY ANWEALING HEAT TREATMENT OF STLELS
IRRADIATEY TO DIFFERENT RATIOS UF THERMAL Tu FAST
NEUTRONS, (3) THnE UNIRRADJATED PROPERTJES OF

SPECIAL A533-8 STLEL HEAT PKROCURED FOR LoOw
ENBRITTLEMENT SENSITIVITY, (4) DATA DESCRIBING

THE ThHERMAL STABILITY OF A POTENTIAL ADVANCED RLACTOR
STRUCTURAL ALLOY, SNI~CR=MO~V STEEL, AND

{59) IwITlal STReNGTH AND QUCTILITY vATA ON

SELECTED AUSTENITIC STAINLESS STEELS» 3u4s 304L»

16, AND 316Ly AFTER IRRADIATIOW IN THE EBR=I]
REACTOR Tu FLUENCES BETAEEN O+.4 AND 9e0 X 10 TO THE
2UTH POWER N/SQ@ CM > 1 MEV AT TeMPERATURES

RANGING FROM 700F (371C) To 830r (443C).
{4UTHOR)

Sy xR S A S

A ) an L

(V)
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UNCLASSIFIED
VDC KEPORT BIBLIOGRAPHY SEARCH CUNTROL NO. 1¢BHLI

AD=098 474 20710
COLUMBIA UNIV NE# YURK HENRY KRUME SCHOOL OF MINES
FUNUAMENTAL STUDIES OF FRACTURE., (L}
DESCRIPTIVE NOTE: FINAL REPT. 7 MAY 65-4 MAY 69,
VEC 69 LUP GENSAMER yMAXAELL LI ,JAMES
Cs My

CUNTRACT: UA=3]1=124=~AR0(u)=382
PROJ! UA=2-0-061104~0=~32~D
MONITUR:; AROD 5642 4~MC

UNCLASSIFIED REPORT

DELSCRIPTORS; (eFRACTURE(MECHANICS),

*STRAIN(MECHANIC®) )y BRITTLENESS, DEFORMATION,

STRAIN HARUENING, EMBRITTLEMENT, STRESSES,

UISLOCATILONS, FATIGUE(MECHANICS)y IRON ALLOYS,

SELEFCOHN ALLOYS, CRACK PROPAGATIONy BRASS i (V)

THE IWVESTINGATION UF FRACTURE FOCUSED ON

ELUCIVDATING THE MECHANISMS oY WHICH STRAIN wECOMES >0
CONCENTRAJED THAT THE WORK uF DEFORMATIONY LIMITED TO
A SuaLl VULUME BECOMES LITTLEe THE RESEARCH
CONCEKNED RRIMARILY #ITH ENGINEERING MATERIALS
CONSISTED OF THE FOLLOWING PHASES: (1) A

THEURETTICAL STUUY OF THE ELASTIC CONTRIBUTION. TU THE
SURFACE ENWERGWY COWTROLLING rINAL SEPARATION' OF THE
MATERIAL &MBRITTLED BY PLASTIC LEFORMATION, (2)

A EXPERIMENTAL STUuY OF howm TO REVEAL THE PLASTIC
ZONE AND MEASURE JTS SIZ2E [N MATERIALS OF INTEREST.
(3) A STUDY OF STRAIN HARDENING, wHICH CONTROLS

THE PLASTIC 20Nt >JZE, bY STUDYINw THE EFFECTS OF
PRIOR STRAIN ON THE OPERATIUN OF LATENT SLIP SYSTEMS,
{4) A STUuY OF STRAIN HARDENING BY CALCULATING

THE STReS> AT A PUINT DUE TU PILE=UP COMPLETE
DISLOCATION LOOPSe (5) A STUDY UF THE PROCESS

OF FRACTURE IN FATIGVE, BOTH EXPERIMENTAL BY OPTICAL
AND ELECTRON MICRUSLOPY, aNvw THEORETI!CAL B8Y APPLYING
DISLOCATIUN DYNAMICSe (6) AN EXPERIMENTAL AND
THEURETICAL STUUY OF PLASTIC 20NE STRAN
DISTRIBUTION,y CUNTROLLING FRACTURE TOUGHNESS: AND
PROPAGATION VELUCITY CONTrROLLINw CRACK SPEEV, IN IRON
AND Aiv IRUN=SJLICUN ALLUYes (7) A SIMILAR STUDY

OF dRASS) INVOLVIWG STACKING=FAULT ENERGY AS A
VARIABLE. (B) A STUDY OF CRLEP) RELATING TO THE

SLUw GRUWNTH OF CRACKS PRECERDINW RAPID CRACK
PROPAGATION, dY AFPLYINu THE THeORY OF THERMALLY ANy
STRESS ACTIVATEU RATE PROCEDSLS TO ulSLGCATION
MOVEMENTSe (AUTHOK) (V)
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UNCLASSIFIED
OOC REPORT BIBLIUGRAPHY SEARTH CONTROL NOo 1ZBMLI

AU=70y 233 1174 18/8 18710
‘NAVAL RESEARCH LAB wASHINGTON D C

TRENDS IN 'CHARPr=v- SHELF &NEtRGY DEGKAQAT}UN AND
YIELD STRENGTH INCREASE OF WEUTRON~tMBRITTLED
PRESSURE VESSEL STEELSe tu)

DESCRIPTEIVE NOTES: INTERIM REPTe»
vEC 69 29p HAWTHORNE ,Js RUSSELL
3 RePTe NOo NRL=7011
PROJ:; wNRL~MOlel4, RR=007~1}1=46~5409

UNCLASSIFIED REPORT

. DLSCRIPTORS: (eNUCLEAR REACTURSs MATeRIALS),
* (®STLEL, *RAUIATION VAMAGE), PRESSUREL VESSELS,
EMBRITILEMENT, IMPACT TESTS, NEUTRON REACTIONS,
TRANSITION TEMPERATUKE, OUCTILITY, TOUGHRNESS,

TENSILe PROPERTIES, wELDS (v}
L JUENTIFLERST STEEL A=302-B, STEEL A=533,
' STEEL A=543 (ol

THE EFFECTS OF WNEUTKON IRRAUIATION ON CHARPY=V

3 SHELF ENERGY ANU YIELD STKENGTH WAS EXAMINED FOR

‘. TAREE PRESSURE VESSEL STEEL COMPOSITIONS: A302«~8,
; A533, AND A343s THE EFFECTS OF rADIATION

4 EXPOSURE AT LON TEMPERATURE (<3UOF (l49C))

. AND AT ELEVATED TEMFERATURE (5SuF (288 ¢) Tu

7HOF (393¢)) ON THE OVERALL NOTCH DUCTILITY ARE
DUOCUMENTED AND COMPARED. SUMMARY PLOTS SHOWING THE
SIMULTANEOUS DEGRADATION kN SHELF ENERGY ANy THE
INCREASE, OF YTELD SIRENGTH LEVELS BROADLY JLLUSTRATE
THE PROGRESSIVE CnANGE FROM DUCTILE FRACTURE

PERFORMANCE TO RELATIVELY BRITTLE CHARACTERISTICS,
LAUTHOR)

s <

(vl
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UNCLASSIFIED

DLC KEPOKT BIBLIOGRAPHY  SEARCH CUNTROL NO. 14BMLI

AU=70u 298 1378 ,
FORE TGN TECHNOLUGY 0IV 4R[GHT-PATTERSUN AFB CGHIU

METAL SOLVERING, {U)
SEP 469 441p LASHRO Ve Fy 1LASHKD,S,
Ve .

REPTs NOs FTDmMT~24=390=68
PROJ: FTu=7230278

UNCLASSIFIED REPORT

SUPPLEMLNTARY NGTE: cDITED MACHINE TRANS, OF MoNYU. PAlKA
METALLOV, HOSCOWy 1967 Pl=347

DESCRIPTORS: {(eSOLDEKING, REVIEWS), SOLDERED
VOINTS, SOLDERINu ALLOYS, SOLDERING FLUXES» METAL
PLATES, EMoRITTLEMENT, STRESSESs DIFFUS]ON
BONDINGY BUNDINGy oRAZINGy METAL JOINTS,
CRACKS, CRYSTALLUZATION, HeAl=RESISTANT MATERLALD,
ENTERACT FONS, USSR (V)
IVENTIFIERS: TRANSLATIONS {U)

THE BUOK INCLUDLS MATERIAL UN NkW VARIETIES OF
SOLOERING: UIFFUSION), RESISTANCE~REACTION' THE

LATEST ACHIEVEMENTS {IN THe REGION OF SOLDERING
TECANOLUGY OF ALLOYS BASEpy ON ALUMINUM, COPPER
TITANJUM AND OTHERS ARE DrSCRIBED. BASIC

INFORMAT[uUN Ok THE PHYSJCAL CHEMISTRY FUNDAMENTALS OF
PKOCESSES OF SOLDERING ARE plSCUSSEDs ESPECIALLY ON
THE INTERACTION OF THE METAL TO BE SOLDERED WITh THE
Liwvlu S0LDER, PRACTICAL BXPERIENCE IS GENENALTCED

IN THE APPRAISAL OF THE EFFECT OF CUMPOSITIONS OF
SULVERS, SOLDERABLE METALS WND BASIC TECHNOLOGICAL
FACTORS On THE WUALITY OF SQLDEKED JOINTSe

(AUTHUR) tv)
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UNCLASSIFILED
DDC REPORT BIBL10GRAPHY  SEARCH CONTROL NU» 14BHMLI

AV=701 ud7 fl1/6
ILLINUIS [NST OF TECH CHICAWO DEPT UF METALLURGICAL
ENGINELERING

THE EFFECT UF LEAD ON MJCRO=~CRACK IWITIATION AND
PKOPAGATIUN IN ALLOY STEELS. THE EFFECT OF
CUMPOSETION AND TEST CONDITIO0\'S ON LEAD-

EMBRITTLEMENT OF STEEL. (U

DLSCKIPTIVE NOTE: FINAL REPTe ON PHASE 2,
NOV &9 149P WARKE wILLIAM Re BREYER,
NURMAN Neo
CUNTRACT: uA=20-113-aAMC=~1082u(T)
MONITUR: TACuH TR=10752

UNCLASSIFIEL REPORT

DESCRIPTORS: (eSTEEL, CMRRITTLEMENT),

(CEMBRITTLEMENT, *LEAD)s LEAD ALLOYS,

FRACTURE (MECHANICS)y CRACK PROPAGATIUN,

FATIGUE (MECHANICS) sy ORAIN SIZE,

STRAIN(MECHANLCS), CRACKS, TLMPERATUKE,

FRACTOGRAPHY (V)
JUENTIFJERS: STEEL 4145 (V)

THE EFFECTS OF COMPUSITION uRAJm_Sle. STRAIN RATE
AND OTHER VARIABLES ON THt LEADSEMBRITTLEMENT OF
STEELS WERE STUUIEDe THE LEAD EMBRITTLEMENT OF
STELL WAS OBSERVEU AS A LuS> [I'N DUCTILITY AnD TRUE
FRACTURE STRENGTH OF HEAT TREATED STEEL TESTED AT
ELEVATED TEMPERATURES IN THE PRESLNCE OF LEAD, THE
EMBRITTLEMENT WAS SEEN wHEN THE LEAU WAS PRESENT
EITHER INTERNALLY IN THE STEEL (LEADED STEEL) OR
SULDERED TO THE SURFACE. THE PHENOMENON WAS FOUND
TO EXIST UVER A RANGE OF TEMPERATURES FROM ABOUT
3UUF (l+Es MURE THAN 300 F oELOw ™HE MELTING

POINT OF LEAD) TO A BRITTLE=TU=DUCTILE TRANSITION
TEWPERATURE WHICH RANGED FROM 7u0 F TO OVER 900 F
DLPtNDING ON A WUMBLR OF FACTORS B, IT wAS FOUNV
THAT THE EMBRITTLEMENT VARIED WITH COMPUSITION AND
SEEMEDs AT AN EWUIVALENT STrRENGTH LEVEL, TO BE MORE
StVERE THE LOWER THE CANBUN OR ALLOY CONTENT OF THE
STEELs THE LEAD CUNTENT OF A LEADED STELL WAS

FOUND TU oE UNIMPURTANT, BUT THE COomPOS|TION OF THE
LEAD whS CRITICALe UTHER vAKIABLES wHICH YERE
STUDIED INCLUDED uwRAIN SIZE, LOADING RATE» PRIOK
PLASTIC STRAINING AT ROOM TEMPERATUKRE aAND CYCLIC
LOAVING, tu)
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UNCLASSIFIED
DDC REPOXT WIBLIOGRAPHY SEARCH CuUNTROL NOUe 14BMLI

Av~7ds UU4 18710 1176
NAVAL KESEARCH LAB: wASHINGTUN. D ¢C

PUSTIRRADIATION CHARPY=vV ANU DYNAMIC TEAR SHELF
LEVEL PERFORMANCE OF 12=Ine THICK A533wp
PLATES ANU WELD METAL. (V)

DESCRIPTIVE NUTE: MEMORANDUM REPTW,

APR 70 12P HANTHORNE ¢ Jo Re
REPT, NOs» NRL=NR=211Y4
PROJ: RRUO7~11~41~54L9%9, NRL=-nO]-14

UNCLASSIFLED REPORT

DLSCRIPTORS: (eREACTOR MATERIALS, STEEL),
(®STcEL, RADIATIUN DAMAGE), METAL PLATES,
WELUS, PRESSURE VESSELS, NEUTRON REAGTIONS
EMBRITTLEMENT, OUCTILITY, [MPACT TESTS (y)
IVENTIFIERSS STEel A=533p )

ChARPY=Y {CV) AND DYNAMIZ TEAR (DT) TEST
CUMPARISONS AT SHELF LEvVEL TEMPERATURES WERE
DEVELVPED FUR THE IRRADIATED CONDITION OF Ta0 12=]Ne=
PHIGK A533~8 STEEL PLATES AND A SUBMERGED ARC

WLy DEPOSITe MATERIALS FOR THIS INVESTIGATION WERE
PROVIVED BY THE Ue S» ATOMIC ENERGY

COMM]5SI0ON®S HEAVY SECTIOw STEEL TECHNOLOGY

(H35T) PRUGRAMe INDIVIDUAL PLATES wiRE

IOENTIFIED AS HSST PLATES NOS. Ul anD 02} THE

WELY PREPAREV BY COMBUSTIUN ENGINEEKING WwAS
IVENTIFIED AS Wwelkb 50, LOW TEMPERATURE (<300F,
149C) AND ELEVATEV TEMPERATURE (550F» 288C)
IRRADIATIONS WERE CUNDUCTED. FLUENCES FOR THE EIGHT
IRRADIATION EXPeRIMENTS RANGED FROM 2 TO 3 £ 10 7O
THE 19TH POnER N/SQ CM »>1 MEVe EXPERIMENTAL

ReSULTS IwWDICATE THAT THE PERCENT REDUCTION IN C
SUB V SHELF ENERGY 15 CuMparABLt TO THE PCRCENT
REOUCTION IN DT SHELF ENERGY/C SUB v SHELF ENERGY
RATIO FUR Aw INDIVIUUVAL MATERIAL ARE RETAINED UNDER
IRRADIATIUNs OBSERVATIONS ARE IN AGREEMENT wlTH
RECENT FINDINGS FuR A543 AND OTHER A533 STEEL
PLATESe RATIO RETENTION WyULD PERMIT THE DERIVATIUN
OF AN APPROXIMATE PUuSTIRRADIATIUN DT SHELF ENERGY
FROW POSTIRRADIATION C SUb v SHelLF ENERGY FOR
FRACTURE SAFETY ANALYSESe (AUTHUR) {v)
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WUNCLASSIFIED
uUD{ REPORT BIBLICGRAPHY  SEARCH CUNTROL NO. l4BMLI

AV-708 377 11706 _13/8
NAVAL RESEARCH LAS WASHINGTON D C

2y

CURROSIUN FATJGUE CRACK GROWTH HEHAVIOR ABOVE AND
BELUN K SuB [5CC,

(v
DESCRIPTIVE NOTE: §INAL KEPT4,

MAY U 23P GALLAGHER Js P4 }
REPTs NOs NRL=7064

PROJ: WRL=MO1=08, RRUQ7=0l=46=5416

b bt

URCLASSiFIED REPORT

e T TR

DESCRIPTORKS: (eSTErlL, *CRACK PROPAGATION),

: {#STRESS CORROSIUN, STEEL),

; FATIGUE(MECHAN]CS)y FRACTURE(MECHANICS),
AYOROGEN EMBRITTLEMENT

(u)
; JUENTIFIERS; STEEL HY=80, STEEL 4340

(V)

THE PURPOSE OF THIS INVESTIGATIUN WAS TO CONTRAST
a THE SALT AATER COKRUSION FATIGUE CRACK PROPAGATION
BeHaVIORS OBSERVEV IN THE TwO REGIMES :0F NO
MEASURASBLE SUSTAINEUVD LOAD CKRACK PROPAGATION AND OF
MeAsURAbLE STRE>S~CURROSION CRACKINu RATES. A
TYPICAL STRUCTURAL STEEL, HY=80 STEEL, HAVING
INTERMEUL ATE STRENGTH AND HIGH TOUGHNESS, WAS
SLLECTED FOR JTS HIGH RES|STANCE TO ENVIRONMENTAL
CRACKING UNDER SUSTAINED LOADe & HPGUH=STRENGTH 4340
STEel WHICH wAS PREvIOUSLY SHOWN TQ BE HIGHLY
: SUSGEPTIBLE TO ENVIRONMENTAL CRACKING UNDER SUSTAINED
« LOAVS #AS CHOSEW FOR THE & uDYe (AUTHOR) (V)

o R L St

TEEF Te,

i Xtava
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UNCLASSIFIED

LUC REPORT 8]BLJUGRAPHY SEARCH CONTROL Nue 14BMLI

AU=709 164 Lize

Trw EWUIPHENT LABS CLEVELAND -OHIO MATER]ALS TECHNOLOGY
DEPT

EVALUATION .OF HYOROGEN EMgRITTLEMENT
MECHANISMS,

(V)
DESCRIPTIVE NOTE: TEULHNICAL REPT«,

JuL  7u 25P oARTrHyCe Fo STEJGERWALD
Ee¢ As 1

REPTs NG ERa7477
CUONTRACT : NOUI L 4=6Y=C=0286

UNCLASSIFIED REPORT

DESCRIPTURS: (eHYDKROWEN EMBRITTLEMENT» THEORY),
(#STeEL, HY.DROGEW tMpRITTLEMENT), CRACK
PRUPAGATION, STRESSESy DIFFUSION (Ul
THE TINCUBATION TIME WHICH PRECEDES THE [NITIATIUN
OF 5LO0& CRACK GROwWTHn I'N TnE DELAYED FAILURE OF dlgH~
STRENGTH STEEL CONTAINING HYDROGEN wAS REVERSlBLE
WiTn RESPeCT TO THE APPLIED STReSS, THE KINLTiCS OF
THE REVERSIBILITY PROCESS InDJICATED THAT IT #AS
CONTRULLED 8Y THE OIFFUSION OF hYDRUGEN AND HAD An
ACTIVATION ENERGWY OF APPRUXIMATELY 900U CAL/MQLE.
REVERSIBLe HYORUGLN EMBRITTLEMENT SIUDIES WERE ALSO
CONUVULTED AT LIwUID NITROWENW TEMPERATURES WHERE
DIFFUSIUNAL PKOCESSES SHOULL NOT UGIVUR, THE
PREvVIUOUSLYT REPORTED LOY TEWFERATURE EMBRITTLEMENT
BeHAVIOR wAS COWFIRMED INUPCATING A BASIC IwTERACTION
BETWEEN HYDRUGEN ANU THE LATTICEe THE EXPERIMENTAL
RESULTS CuULD BE SATISFACTORILY EXPLAINED BY THE

LAITICE EMBRITTLEMENT THEURY PRUPOSED B8Y TROIAND.
{AUTHUR)

(v)
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UNCLASSIFLED

vOL KEPORT B8]BLIUGRAPHY SEARCH CuUNTROL Nue 14BMLI

AU=70Y 554 16710
NAVAL RESEARCH LAB WASHINGTUN D C

THE InFLUENGE OF COMPOS.ITIow oN THE FRACTURE
TUUGHNESS OF COMMcRUIAL NUCLEAR VESSEL wELDS, {v)

DeSCRIPTIVE NOTE: INTERIPM REPT-w»
JUn 70 22P STEELE jLENDELL Ee
RePTe Nue NRL=7095
CUNTRACT: AT{49=5)-2110
PROJ! KRUD7?=1i=4l

UNCLASSIFIED KEPORT

DESCRIPTOKSY (eNUCLEAR PUWeR PLANTS, PRESSURE

VESSeLs)y dePRESSURE VESSELS, EMSRITILEMENT),

METAL JOINTIS, WELDS, FRACTURE(MECHANICS),

TOUGHNESS)y RAOIATIUN DAMAGE, STATISTICAL DATA v
IDENTIFIERS: FRACTURt MECHANICS) RADIAT]ON
EMBRTITTLEMeNTy STEEL A30Z2=~y, STEcL A533-g,

ELECTRUSLAGL WELDING {v)

IKRADIATIUN STUUIES OF wELDS OF THE ASTM TYPE

Adde=ts ANV AS33=8 STEELSs MUST COMMUNLY USED

FOR CUMMERCIAL waATER REACTOR VESSELS) LeMONSTRATED
ScVeRAL INSTANCES IW WHICH THE wELD METAL EXHIBSTED
LUAER FRALTURE TOUGHNESS UR GREATER ELEVATIUN OF THe
BRITTLE=TO=OUCTILE TRANSITIUN TEMPENATURE THAN THAT
OBSERVED FOr THe COMPAN]Oy BASE=PLATE AND WELD HEAT=-
AFFeCTED=LZONE MATERIAL. EXAMINATIUN OF THE

STRUCTURE AND CUMPQSITIUN LED TU THt CONCLUSION THAT
COMPUSITIUN IS CRITICAL To THE LEVEL OF RADIATIUN-
InYuCtDd EMBRITTLEMENT, THi LEVEL ZF COPPER AND
PHOSPAORUS CONTENTS HAS BLEN SHUWN TO BE ESPECIALLY
CrRITICAL TO THE LtvtL OF EMuRITTLEMENT wlTH wELVS
HAVING HloH CUPPER {>03+403%) AND PROSPHOKRUS (>
0+015%) SHOWING GREATER EMBRXITTLEMENT ThHAN THOSE
CONTAINING LESSER ANOUNTS, THESt EXPERIMENTAL
OuSELRVATIUNS WEKE VERIFIED THROUGH LABORATORY TESTS
IN «HJCH THESE C(ONSTJTUzNTS AnD OTHER RESIDUAL
ELEENTS wERE CUNTRULLED N WELUMENTS SIMULATING
THOSE FOR RELACTOR StRVICE. (AUTHOR) ()

75

UnCLASSIFILD 128ML |




UNCLASSIFIED

vDC REPORT BIBLJUGRAPHY SEAR .H CONTRuUL NUO, 1Z8HLI

AL=70G7 B9 <19 1176

ANALYSIS UF WEUTRUN=EMBRITTLEMENT ANE FLUX=-
DENSITY CUNSIDERATIUNS OF ThE ARMY SM=| REACTOR
PrESSURE VYESSelL, {v)

Juw U 24P SERPAN,CHARLES 2. » JR}
REPTe NUse WRL=71U!
PROU: wWRL=HM01=14, USA=ERG=]]=69

UNCLASSIFIEU KEPORT

‘DESCRIPTORS: (oPRESSURJZED WATER REACTURS, PRESSVRE
VESSELS)y (eSTEEL, EMBRITTLEMENT)y NEUTRON
FLUXy, DOSIMETERS: WEUTRON SPLGTRUM, TEMPERATURE.
POWER REACTORS, >TATISTICAL ANALYSIS, TRANSITION

TEMPLRATURE, REACTUR SYSTEM (OMPUNENTS (V)
TENTIFIERS: FLUENCE, STEEL a=21<, SHM=la
REACTORS. Uy

TrE AKMY 5M=l REACTUR HAS BEEN tVALUATED WITH
ReSPECT Tu THE INCREASE I TRANSITIUN TewPERATURE OF
THE A212-8 STEEL WRLSSURE VeSSEL. aLTHQUGH

STEcL FROM THE HEAT FORMInG THE VESSEL S NOUT
AVAFLABLE FUR [RRADIATIUN-RcSPONSE SEHAVIUR TESTING,
THE INITIAL TRANSITION TEMPeRATURE UF 4y DEG F (4
DG €C) wAS LETERMiNeD FrOm VESSEL STEEL. A
RELATIONSH(P BETWEEN [NCReASING EMBRITTLEMEWT FUR A
Y-f{ne-THILK PLATE OF A212~8 STEtL, REPRESENTING

THE ASTM REFERENCE HEAT FuR THIS COMPUGSITION, AND
INCREASING NEUTRON FLUENC: wAS ESTAoLISHED FOR THE
IKRADIAT]ON TEMPERATURE CuUNUITIUNS OF THE SMe}
REACTURe COMBINING wiTH THIS THe ARMY=]MPOSED
TRANSITION TEMPLRATURE CLIM]T FOX THe SM=1 ReACTUR
VESSEL OF 295 DtG F L1%6 pEw C) RESYLTS IN &

FLUENCE VALUE OF 2468 X 1U TO THE 19TH POVER N/5QeCHe
> 05 MeV FUR A LIFETIME VESSEL EXPUSVURE. THE
NEUTRUN FLURX LEVEL FOR THL VESSel %AS ESTABL[SHED BY
EXTRAFOLATING A CURL=REGION FLUX MEASUREMENT USING
Tt RESULTS UF A CALCULATED NEVIRON SPECTRUM AT THE
Rt ALTUR VeSSELe (AUTHOR) (U
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UNCLASSIEIED
LUC REPORT BYBLIOGRAPHY SEARCH CONTROL NG, 14BuLY

Ab=/11 321 ls/)0 1176
NAVAL ‘RESELARCH LAB wASHINGTUN O ¢

IKRADIATION EfFFects ON REACTOR >TRUCTURAL
Materiacs, (u)

DESCRIPYIVE NOTE: WUARTERLY PROGRESS Rgpr, T MAY=3)
Juk 7u,
ALy  7v 6P STEELE sLe W, "HAWTHORNE , J o
Re ISERPANICo Zu ., VReiSMIDT e Ae , UR:

REPTo NUs» RRL=MR=2]54

CUNTRACT AT (49=5)~2110
PrROy: RRJU?-ld-41~SHU9. NRL=MDl~}4

UNGLASSIFIEL REPOKT
SUPPLEMENTARY NOTE SEE ALSO Au~707 434,

DESCRIPTORSL (2REACTUR HATERLALS, RAUTATYON
UAMAWE ) (eSTEEL, RAULIATION UAMAGE),,
levawduIuM, RApIATION DAMAGE .+
FRACTURE {NECHANICS) ), PRESSURL VESSELS) NEUTRUN

REACTIONS s EMBRI [TLENENT tu)
IVENTIFIERS! STEcl Ae533a (U}

THE REPURT INCLUDES: (1) ASSESSMENT> OF

RADIATLON RESISTUWT A533=8. PLATE FROM 4

CONT T9LLFY COMPUSITiON 30-ToN DEMONSTRATRON mMELT,

{2) A STuuy oF THROUGH=TH]CKNESS DUCTILITY Iiv AN
[RRADIATEYD REACTOR VESSEL WALLs (3) NEUTRON
EMBRITTLEMENT [w A SIMULATED REACTOR PRESSURE VESSEL
WALLy AND (4) FUNUAMENTAL EXPLORATIUN of

RAVIATION DAMAGE JN VANADIUM. (AUTHUR) (n
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UNCLASSIFIED

VDC REPORT BIB.IUGRAPHY SEARCH CUNTROL NO, ]4BMLI

AU=714 166 1176 16/:8
NAVAL RESEARCH LAb WASHINGTUN DO €

DEMUNSTRATIUN OF [MPROVED FADJATION
EMBRITTLEMENT ReS{STANCE OF A533-8 STEEL
THRUUGH CUNTRgL OF SELECTED ReSIOUAL

ELEMENT S (V)
CLSTRIPTIVE NUTE! SUMMARY KEPT e
3 MAY 7U 34p AAWTHORNE yJs RUSSELL
o REPTs NOe NRL=7121
¥ CONTRACT: AT(49=b5)1=2110

PROJY RRUQ7=Ll=41-54U9, wRL=HO1=14

» UNCLASSIFIED REPORT

DESCRIPTORS: (eSTEEL, RAVIATION UAMAGE),

EMBRITTLEMENT » SeNsTTIVITY, PRESSURE VESSELS,

REACTOR MATERIALS, DUCTILITY, TRANSITION

TEMPLRATURE, IMPURITIES, REDUCTIUN )
IVER JFIERS: STEEL A=~5338 vl

THE PRIMARY OBJECIIVE OF SPeCIAL MELT

SPECIFICATIONS AND MELT PLANRING wA>- Tdt RELUCTIOW OF
CUPPEK ANy PHOSPHORUS CUNTENTS [0 THE LOWEST POSS]BLE
LeveLs RESTRICTIONS WERE ALSO IMPOSED on THe

CUNTENT OF OTHER wESIDUAL IMPURITY ELEMENTS wITH

A KNOwN OK SUSPEtlED INFLUENCES ON RADPATION:

1E EMBr ] TTLEMERT ReSISTANCEs FOR A BROAD EXPERIMENTAL
ANALYS1S, THE MELT wAS SPLIT TO PROVIDE MATERLAL
REPRESENTING THE PRIMARY MELT ANALYSIS (De038

Cu) AND A MELT MOUIFICATION (Us138 (V).

) PLATES REPRESENTING EACH ANALYS]S weBE\ALSo SPLAT

g AND SECTIUNS [NUIVIuUALLY HcAT=TREATEL TO CLASS |

Y Ok C(LAS> ¢ STRENGTH CONDITJUNSe ALL PROCEDURES

USEu #ERE STANDARu ilLL PRACTICES. RADPATION
ASSESaMENTS SHOwEU THE PRIMARY MELT AWALYSIS f0 HaVe
VERY LOw SENSITIVITY TO RADIATIUN EMBRITTLEMENT Al
S55UF (2d88C)e (AUTHOR) {u}
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UNCLASSTFIED

VOC REPORT o[BLIUGRAPHY  SEARGH CuNTRUL NO. 14BMLI

AV=7Ts 437 izl
LOCRHEED=WEURGIA CO MARJETTA MATERIALS. SCIEnZES RESEARCH
LAB

CLEANING ANU CHEMICAL TREATMENT OF AIRCRAFT
SURFACES TO PROVIUE OPT[MuM CLEANING
PROPERTIES. (V)

‘DESCRIPTIVE NOTE: FINAL SUMMARY REPTe 23 0CT 67-23 OCT

70,
. 0CT 70 129P HILLER)Re No THUMPHREY.F o
Te iBLEICHyAe 3

REPTs NUv LGR=ER=9703=8

CUNTRACT: NOUDL19=6b=C=Q0}7

UNCLASSIFIED REPORT

DESCRIPTORS:  (®ALRCRAFT Flinl'SHES, oCLEANING )

WUALITY CONTWOLy HYDROGEW eMuRITTLEMENT,
RAUIOACTIVe 150TuPES, SURFact PRUPERIIES,
COATINGSy ADHESION, EPOXy PLASTICS, PAINTS,

CLEANING: COMPOUNLS (v)
IOENthIER> G=13U0 AIRCRAFT, P~3 ALRCRAFT,
ZKIBPABLE COATINGS )

FINAL RESULTS ARE PRESENTED OF A PRUGRAM TO DEVELOP
IMPKOVEQ METHOD> UF CLEANJNw AIKCRAFT SURFACES PRJIOR
TO PAIN INGs THE FIRST 0BUECTIVE OF THE PROGRAM WAS
MET BY THE DEVELOPMBNT OF A SIMPLE AND ACCURATE
METHOD FOR DETERMINING THe uEGREE OF CLEANLINESS OF
SURFACESe IT CONSYISIS, ESSENTIALLY, OF PLACING b=
MICROLITER DROPS UF O1STILLED WATER ON THE TEST
SURFACE, MEASURING THE UROP DIAMETER .AND CONVERTING
THE DROP DIAMETER Tu A WUANTITATIVE VALUE OF SURFaACE
ENERGYe NENE CLEANING PROCEUURES WERE EVALUATED BY
MLANS OF RADIOISOTOPE, SURFACE ENERGY, HYDROGEN
EMBRITTLEMENT, ANU COATING ADHESION TESTSe Tt
BLST T+#0 PRUOCEDURES WFRe APPLIEU TO A €=130 AT
LOCKHRED=GEURGTA ANV TO A P=3 ALRCRAFT AT
LOCKHEED=CALIFORNIA SEFURE THE FINAL EPOXY=
POLYAMIDE PAINT SYSTEM wAS APPLIED, FlvE HAND=
PLELA~LE AND FIVE ALKALINE~REMOVABLE COATINGS KERE
EVALUATED FOR THEI(R AeletY TO PROTECT CLEAN SUKFACES
FROM CONTAMINATIONe THE STRIPPAbLE COATINGS wHICH
GAVe THt 4EST RESULIS IN LABORATORY TESTS WERE
APPLIED Tu P=3 FUSELAGE PANtLSe HANU~STRIPPABLE
CUATING NUe 14 PRUVIDED GUOu PRUTECIION FUR THE
PANELS UURING ChEMICAL CLEANING AND DURING DRILLING,
COUNTERSINKING, AND RIVETINu OPLRATIONS,
CHeMICALLY STRIPPABLE CUOATING Nue 1] PROVIODED
GUOU PROTECTION FuR THE PANELS DURING THE DRILLING, (U®
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UNCLASSIFIED

LOC REPORT BIBLIOGRAPHY  SEARCH CUNTROL NOs 14BML)

AU=715 741 1176
NURTHHOP CORPURATE. LABS HAWTHORNE CALIF

EMBKITTLEMENT B8Y LIwVUID METALS ()
DESCRIPTIVE NUTE: FINAL REPT. 9 MAR-s 0CT 70y
NOV 7V oP NAMDAR yMe Hy +
REPTe Nuo NCL=70~75R
CUNTRACT:! wAHCO4=7U=(C=~0028
MUNITOR: AROVD 92185 1=mMC

UNCLASSIFIED KEPORT

DESCRIPTURSY leLlQulu METALS; eEMBRITTLEMENT),

LINC ALLOYS, CADMIuM ALLGYS, MERCURY, ALUMINUM
ALLOYS Lu).

THE RePURT GIVE> A SUMMARY UF ThE INVEST]GATIONS
PLRFORMED UwutR THE GENERAL TITLE, 'EMBRITTLEMENT

BY LlqUID METALSe' UURING THE PLRIOU OF THE

'REPORTy AN EARLIER INVEST!GATION OF THE gFFECTS OF
SECUNY PHASES On THE SUSCLPTIBILITY OF ZINCmcALMIUM
ALLOYS TO EMBRITTLEMENT BY LIWUID MERCURY AT AMBIENI
TEWPEXATURE #AS CONTINVED. THE INVESTJGaTION WITH
ZINC=CADMIUM ALLOYS W#AS INTENDED TO ELUCIDATE THE
RULl, uF PHASE InN INHIBITING THE EMBRITTLEMENT OF THE
MATRIX PHASE (ZINC) IN MERCURYs I'N UTHER

STUDIES POLYCRYSTALLINE ALUMINUM 245 W/Q=ZINC 5¢3 W/
O-MAGNESTUM KLLVY> CONTAIwING VARYING THICKNESSES
(usuyd TO Us3b MICROUS) OF DENuUDLED 20NES AT THE
GKAIN BOUNDARY WwEKE TESTED IN TeNSION TO FRACTURE
Ligulyu MERCURY AT 25C. IN AUDDITION, STUDIES &ERE
UNOERTAKEN TU INVESTIGATE THE RULL ufF THE CeEMILAL
NATURE OF THE Liwuiv METAL OR LIQUIv METAL SOLUTIONS
IN DETERMINING. THE UCECURRENCE AND THE SEVERITY OF
LiwUlu METAL EMoRITILEMENT (N A GIVeN EMBRITTLEMENT
CUUPLEs THESE STUUIES ReVeALEo THAT THE SEVERITY

OF LIWVID METAL EMBRITTLEMENT {5 RELATEY TO THE

ELECTRONEWATIVIIIeS OF JHE PARTICIPATING SOLID AND
Liduly METALe (AUTHUR)

In

(vl
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UNCLASSIFILED
LDL REPOKT BIBLIOGRAPHY SEARCH CONTROL NO. 14BMLIL

Ab=71% 807 1176
PeEnnNSYLVANTIA UNIV PRILAVELPHIA SCHOUL OF CHEMICAL
ENGINLER]NG

FUNURAMENTAL CORROSIUN STUDIES: nYDROGEN
EMEKITTLEMENT . (u)

DLSCRIPTIVE NUTES TECHNICAL REPT,
vEC 77U 4P NAMBUODHIRI ,Te Ko Go
NANIS yLEONARD |
REPTs NOse UPHZ2-TK=-U0Z
CUNTRACT: wOUUIY4=67~=A=D2'16=-0U04
POV WR=D36=U77

UNCLASSIFIEV REPORT

DESCRIFTORS:  (eHYDROGEN cMBRITTLEMENT, o1RON),
WVILFFUSLONy «COLD wORKING, RULLING (METALLURGY),
VEFORMATION vl

e |

THE ELECTROCHEMICAL PERMEATION METHOD wAS EXTENUVED

BY ANALYSIS OF THt 9ECAY TRANSIENT FOLLOWING STELADY
STATE PeRMEAT]ONe FROM THE AMOUNT OF EXTRACTED
HYUROGEN COMPAReD WITH THe AMOUNT. PREDICTED BY THE
PeRKMEATION MOPEL, Il IS POSTULATED THAT HYDROGEN
DIFFUSIVITY In ARMCU [RUN [S CONCENTRATION

DEPtNUENTo PERMEATIUN STUpIES OF COLD=ROLLEUL

ARMCO IRON INDICATE (A) DIFFUSIVITY D(21c)

_ DLCREASES FROMy 6 X Ju TO THE =5TH TO 05 X 10 TO THE
: “5Td SR CM/SECs IN GOINw FRUM ANNEALED TO 23

3 REOUCeD SAMPLES: (B) DEFORMATION RESULTS IN
INCREASING ABSORPTIUN OF HYDROGEN FROM | X 10 TO THt
“8Tr TO 3U0 A JU TO THE =8TH MOLE H/CeCe OF FEss

IN GOING FRUM ZcRU TO 17468 REDUCTION [N THICKNESS;
(C) AUDITIONAL COLD WORK PRODUCES LITTLE FURTHER
CHANGE IN HYDROGWEN A3SOxBED OR IN APPARENT
DIFFUSIVITYs (AUTHOK) (u)

Dl oy doa S aed S UG E
<
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UNCLASSIFIED
‘DL REPOKT B[BLIOGRAPHY  SEARCH CONTROL -NU 14BHLI

AL=716 405 18710 1176
NAVAL RESEARCH LAw wASHINGTUN O C

IRRADIATION EFFECTS ON REACTOR STRUCTURAL

MATERIALS {Uk
DESCRIPTIVE NOTE: WUARTEKLY PROGKESS REPT, | AUG=3!
0CT 70,
NOV  7u 1P STEELE Le Eo ISEKPAN,Co

Zo 4 JR4ILOSS,;Fe Jo THAWTHORNEIJe Re i
PUZAKPe Po i

R&PTe NO» NRL<MR=2181 i

CONTRACTY AT(49=91=2110
PROY: KRUO7~11=4]1=54u9, NRL=n01~)4

UNCLASSIFIEVL REPORT

SUPPLcHENTARY NOTE:! SEE ALSO. QUARTERLY -PROGRESS REPT.
VATEu 15 AUG 70y AD=711L 32},

PESCRIPTORS: (oREACTUR MATERIALS, RAUlATION

DAMAGE )y (eSTEEL, RAUIATION 0AMAGE),

(eVanADIUM, RAUTATION DAMAGEd~ PRESSURE VESSELS,
FRACTURE (MECHANICS)y EMBRITTL, MENT, NEUTRON

REACTIONS, OJSLOCATIUNS, AnNNLALING 1y)

THE REPURT, COVERINw RESEARCH FuR TnE PERTOD | ,
AUSUST =~ 31 OCTUBLR 197Uy INCLUDESS (1) )
INITIAL RADJATIUN DAMAGE SURVEILLANCE RESULTS FUR THE
MH~]A REACTCR VESSEL, (2) DEVELOPHENT OF A

REFERENLE FLUENCE DECREASE 1HROUGH a4 REACTCGx VESSEL
WALLy (3) ANALYSIS UF THE FLUENCE GRADIENT [N

Te.RuS IN TERAS UF FPACTURE BEHAVIUR, INCLUYDING

FRACTURE EXTENSION KESISTANCE FUR TdE THROUGH=-WALL
VESSEL PRUPERTIES) (4) CORRELATION UF CHARPY=-

V AND OYNAMIC TtAR TESY ReSULTS FOR REACTOR STEELS
AFTeR IRRADIATIUNY (5) TRUE STReSS~NATUxAL STRAIN
DeTeRMINATIONS: FOR SEVERAL hloH TEMPERATURE ALLUYS
IRRADIATEYD IN THE -EsR=]] REACTOR, AND (o) THE

NaTURE OF DISLOLATIUN LuOP GROWTH DURING ANWEALING UF
IkRADIATED VANAuIuMe (AUTnOR) (U)
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UNCLASSIFIED

UDC REPORT B1BLIVUGRAPHY SEARCH CONTRUL NO.

14BMLI
: AV=717 460 137> 18710 ri/es
¥ ‘NAVAL RESLARCH wAB wASHINGTON D €
» RADIATION RESISTANT EXPER[MeNTAL WELD'
; METALS FOR .ADVANCED REACTOR VESSEL STRELS,
: tu)
5
5 79 yP HAWTHORNE yJo Re [FURTNER:
t Ee IGRANT,Se Pe &
3 .
¢ UNCLASSIFIEU KEPORY
4 AVAILABIL[TY: PuBe IN WELDING Jule, 9P OCT
?7 7 Ui )
3 SUPPLEMENTAKY WOTE! PRESENTEL AT THE AWS NATIONAL FALL
& MEETING HELD IN oALTIMORE, Mue, ON 5-8 0CT 70
] DESCRIPTORS; (eAtLUS, RADIATION vAMAGE),
g I*REACTOR MATERIALS) WELDS), (eSIEEL,
c RAUJATION DAMAGE), PRESSURE VESSELS,
g EMBRITTLEMENT ; INHTBIT[ONg WELUING RuUDS,
. CHEMICAL ANALYSIS, MeCHAWICAL PRUPERTIES (v}
L )
3 TRE STUDY CLEARLY DEMONSTRATES EFFECTIve ConTROL
1 OVER THE RADIATION EMBRITTLEMENT BEHAVIOUR OF A £ 1/4
L ChelMU #ELD CGMPOSITION., EXPERIMENTAL FINDINGS
; OPEN THE wAY FOR THE USE OF PROMISING HIGHEK STRENGTH
E STEELS

IN AUVANCED REACTOn VESSEL CONSTRUCTION.

CPTIMUM RADIATION EMBRITTLEMENT RESISTANCE 1S SHOWN

’ TO XREQUIRE COPPLR COUNTENTS APPRECIABLE LESS THAN

ODelo%e (AUTHOR) (v

AT L AT TR
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UNCLASSIFIED

VOC RKEPOKY BIBLIOGRAPHY SEARCH CUNTRUL NO. 148ML

Av=/717 K53 I 19/6
WATERVLIET ARSEwAL N Y

SUSCEPTIBILITY UF GUN STEELS TO STReSS
CURROS|ION CHACKING (V)

DESCRIPTIVE NOUTE: TECHNICAL REPT.ay ‘
NOV  7U 4/p COLANGELU,VITO Js TFERGUSON,
MARTINW Se
REPTs NO wVT=7012
PROJ: uvA=66661

UNCLASSIFIEYU REPORT

DESCRIPTORS: (eSTEEL, ¢STReSS CORROSION), (eg@UN

BARRELSy STReSS (ORRUSIOw), GMBRITTLEMENT,

FRACTUKE (MECHANICS)y CRACK PrOPAGLAT]UN (V)
LUENTIFJIERS.: HIGH: STRENGTH STEELS ur

PRECRACKED CANTILeVER BrAm SPECIMEN> EXTRACTED FROM
SPECIFIC oUN TUBES WERE SUBVECTED TO A (ONSTANT LGAV
1IN VARTGUS ENVIKONMENTS TU uETERMINE FRACTURE TiMES:
SPECGIMENS EXHIBITED STRESS (ORRUSION SUSCEPTIBILITY
IN 4% NACL, DISTILLED WATER AND 100% RH

Alky, wlTH 3% NACL BEING THE MUST DEGRADING
ENVIRUGNMENT s VARIATIONS It SUSCEPTIBILITY APPEARED

ON A TUBE TU TUgE BASIS AwD WERE RELATEL TO THE
TEHMPEK EMBRITTLED CUNDITION OF THE TUbE. ADDITIONAL
TeSTS I LISTILIED WATERy VARYING YIELD STRENGTH
MATERIAL, SHUwEvU THAT FRACTURE TIME WAS. DECREASED AND
CRACK GROwTH RATE> INCREASEL AS THE YIgLD STRENGTH
WAS INCREASED. (AUTHORY (V)
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UNCL « 5STF LED
ODC REPORT BIBLIOGRAPHY -SEARCH CUNTROL NO. 1£BMLI

AU=71s U4l 1176
TR4 EQUIPMENT ‘GKOUP CLEVELAND OHIQ MATERIALS TECHNOLOGY
Lag

EFFECT OF ALLOYINu eLEMENTS ON TEMPERED

MARTENSITE EMBRITTLEMENT AND FRACTURE

TUUGAHNESS OF LOa ALLOY HI'GH STRENGTH

STEELS » (V)

DESCRIPTIVE NUTES! FINAL REPT. |3 MAR 69=13 AUG 7U,
JAN 71 -8 4P VISHNEVSKYyCo

REPTW NOy ERP=7384=]

CUNTRACT! DAAGH6=69=L=00060

PROU: LA=]=T=062105-a~328

MUNITUR: AMMRC CR=69=18/F

UNCLASSIFIED KEPORT

SUPPLEMENTAKY NOTE: SEE ALSO RePURT VATED F€§ 70y AD=-
702 $Ugs

DESCRIPTORS; (eSTELL, NOTCH TOUGHNESS),

MARTENSLTE, TEnSILE PROPeRTLES,

FRACTURE (MECHANICS)y EMBRITTLEMENT (ur
IVENTIFIERS: ®HIWH STRENGTH STEELS {u)

A STUuY WaS PERFOUKMeD ON THE INFLUENCE OF VaR]OUS
ELEMENTS UN THE NUTCH BEND FRACTURE TOUGHNESS AT

75F AND =10UF OF «358Cy IN]=CR=MO=y

MARTEWSITIC STELLS TEMPERED BETWEEN 400 AND B0OF.

TRE ELEMENTS EXAMINLD INCLUUED Sy M ST,

Cky Ndy MO, COy V AND AlLe THE OvVERALL

VARIATION IN ROUM TEMPEN  KE YIELD AND TENS]LE
STRENGTHS FOR TWENTY=FOUR STEELD NAS 1554230 S

YIELD STRENGTH AND 188~28y KS| TENSILE STRENGTHs
{AUTHOR) (V)
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UNCLASSIFILED

VDL REPORT BIBLIUGHAPHY SEARCH CuNTRUL Nue 148ML1

AU=72u 217 1176 20711
VIRGINIA POLYTECHNIL PNST BLACKSBURGL DEPT OF ENGWINEERING.
MECHANICS

UTILIZATION OF HOLLU& NUTCHED RUUNDS I
FRACTURE TOUGHNESS EYALUAT]UN,

(V)
naR 71 26°P MCWETT Re Pu i THOMPSUN
We Fo ISANYER Se Qe I\lli
REP1e NOs VPI=E=71-2
CUNTRACT: DAAFG7=~69~C=0444
UNCLASSIFIED REPORT
SUPPLLMENTARY NOTE: PRESENTEu -AT THE SESA FALL
MELTINGy BUSTON, HAaSSe -0CT 7u.
DESCRIPTORS: (eMLTALYS, eFRACIUREAMECHANICSI),
HYUROGEN EMBRITTLEMENT, ‘CRacn PRUPAGATION, STEEL:
ALUMIHUM ALLOYS, NUTCH TOUGHWESS (v
JUENTIFIERS: *FRACTURE TUUGHNESS, STEEL 4340, “
STEEwL 4330, ALUMINUM ALLUY 707%5=T651 {VU)

ReSuLTS OF AN EXPERIMENTAL PROGRAM 10 pDETERMINE
FRALTURE TOUGHNESS DATA UTIWIZING SMALL NOTCHED ROUwD
TENSTLE SPECIMENS AKE PRESENWTEDe HYDROGEN
EnsdrRITTLENENT WAS UTIk£LEo AS A CRACK STARTER FUR
SEveRAL SULID ALSI 4340 STEeL SPECIMENS. THE
FRACTURED AREAS WERc EXAMINED TO DIFFERENTIATE THE
SLOw CRACK GROWTH DUE Tu HYURQGEN AND THE FINAL RAPID
CATHSTROPHIC FRACTUKE, HOLLUAN NUTCHED ROUND
SPECIMENS OF Alo]l 434U STeEL, ALUMINUM 7075~

Tés] ANO wUN STeEw 4330 WERE TESTED. TO FAILURE FOR
VARIOUS OuTSJIDE DIAMETERy NUTCH ROOT RAUIUS AND
INTeRWAL HOLE SiZts THE ReSULTING APPARENT

FRACTURE TOUGHNESS VALULS axE COUMPAKED TQ KNOWN

VALUES OBTAINED FKOM PRECRACKED SPECIMENSS
{AUTHUR) (u)
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UNCLASSIFIED
UDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NOe §4BML}

AD=72y 676 18710, 11/6
NAVAL RESEARCH LA WASHINGTUN D C

ANALYSIS OF RADIATIUN=INDUCED EMBRITTLEMENT
GRAUIENTS ON FRACTURE CHARACTERISTICS oF
THICK=-WALLED PRESSURE VESSEL STEELS. (V)

DLSCRIPTIVE NOTESD INTERIM REPTes
MAR 71 23P LOSSFé Je {HAYTHORNL yJo
Re .SERPANsGe 2s 3 JReJPUZAK)Pe Po 4
REPTs NUe NRL=72U9
CONTRACT: AT{49=5)=2110
PROJ: RROO/=1l=%1~54u9, NRL-nO1-14

UNCLASSIFFEL KEPORT

DESCRIPTORS (eSTELLy RADIATION DAMAuE),

#REACTOR MATERIALS, EMBKITTLEMENT).
FRACTU«E(MtCHANlLs), PRESSURE VESSELS (V)
TVENTLFIERS: STE=L A=5330 ty)

THE FRACTURE BEAAVIVUR OF THICK=WwALLED NUCLEAR
VESSELS 1S CONSIDERED FOR THE CASE UF & RADIATIUN=-
INDUCED TUUGHNESS GRADIENT THROUGH THE aALL WHICH
CHARACTERISTICALLY KESULTS FROM NEUTRON AITENUATION
BY THE WALL MATERIAL JTSELF. FRACTUrE=SAFE DES[GN
ANALYSES oASED ON LINEAR ELASTIC FORMULATIONS O
EXTRAPOLATIUNS. UF THESE FURMULATIONS TO THE ELASTIC=
PLASTIC REGIME ARE NOT SUEFICIENTLY DEVELOPED TO
CHARACTERIZE THE INTEGRATED BEHAVIOR OF A WalLL WHOSt
TUUGHNESS CAN RANGE FROM B8RITTLe AT THE [IANER SURFACE
T6 nluHLY DUCT.JLE A1 THE OUTER >UgFACE, SOLUT]ONS

TO THe PRUBLEM IN THE FURESELEABLE FUTURE wlLL 8k
OBTAIRED ONLY BY LXPERINENTAL MEANSs THE PRESENT
APPROACH USES THE FRACTURE ANALYSIS DIAGRAF

(FAD) TOGETHER «ITH A NEW INTERPRETATIVE METHOD FOR
FRACTURE cXTENSIOnN NESISTANCE BASED ON MODIFIED
DYNAMIC TeAR SPECIMENS &S THE TUOLS FUR GRAULENT
ASSESSMENTSe wl.TH THESE TECANIQUES THE SJONIFJCANCE
OF THE TOUGHNESS oRADIENT THRCUGH THE waLl IS
ASSESSED IN TERMS OF THICH SECTION MECHKANICAL
CUNSTHAINT, AND FRACTURE CHARACTERISTIC OF THE
CUMPLETE wALL ARE PREDILTED« (AUTHOR) (V)
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VDC KREPORT GIBLIUGRAPHY SEARCH CUNTROL NG. 12BMLI

AD=72u 670 /10 11/6 1478
NAVAL RESLARCH LAb wASHINGTON D ¢

MAJUR FACTORS AFFECTLING NEUTRON IRRADIATION
EMBRITTLEMENT OF PRLSSURE=VeLLEL STEELS AND
WELUMENTS, (v)
DESCRIPTIVE NOYE! SUMMARY REPT.»
T U 2¢p STEELE,LENDELL g,
- REPTe NO. NRL=717¢
CUNTRACT: AT(4955)<2{]p

POy RRUQ7=41=11-5409, MRL=M01 =14

RS AT

UNCLASSIFIED REPONRT

DLSCRIPTORS: (eSTErL, RAUIAT)ON vAMaAGE),
L*aELUS, RADIATIUN DAMAGE), REACTOR MATERTALS,
EHURTTTUEMENT . PRESSURE VESSELS (vl

AVERTIFIERST  ONEUTRON IRRAVIATION EMpRITTLEMENT (v}

S Ly 2

THE MAJOR ASPECTS OF NEUTRON IRKADIATION

C ENBRITTLEMENT IN STLEL PRESSURE VESSELS OF LARGE
3 COMMERCIAL NUCLLAR=POWER REACTORS ARE REVIEWED,
DadwlnG ON THE KESULTS UF ALC=SPONSURED PROGRAMS
WhiCH HAVE EMPHASIZED ReSe ARCH KELATED T0 RLACTUR
VESaEL RELIABILITY. (AUTHUR]

RTREY

(vl

TR T AT

o il AR

T

T

88

UnCLASSIFIED 1Z28uL}




UNCLASSYFIED

VDL KREPORT bIBLIUGKAPHY SEARCH CUNTRUL NO. -1¢BHi:1

AU=721 06b 18/71.0 1176
NAVAL RESEARCH LAB WwASHINGTUN D C

IRKADIATIUN EFFeCTS ON REAGTOR STRUCTURAL
MATER]ALS, ()

DESCRIPTIVE NuTE: WUARTERLY PROGHESS 'REPTe 1 NOV 70=-31
JAW 71, ‘
FEd 71 I4p STLELE Le Ev ISERPAN,C,
Zoe y URW{WATSONsHe s iHAWTHORNE,Je¢ Re 3
SMIVY sFe Ae ¢ IR}
REPTe NUs» NRL=MR=2214
CUNTRACT AT{49=b)=211D
PROJU: KRRUO7~11=4]=54U9, RRUQ7~1l1=H4]=5H28%

UNCLASS]IFIED REPORT

SUPPLMENTARY NOTE! SEE ALSO QUAKTERLY PROGRLSS REPT,
VATEY 15 NUV 70 Avu=714 4U5,

DESCRIPTORS: (sREALTUR MATHRIALS, RAulATION

VAMAGE )y (*STEEL, RAVIATION uvAMAWE),

(*vANADIUM, RADIAT}ON DAMAGE), PRESSURE VESSELS,
FRACTURE({MECHANICS), EMBRITTLEMENT, wELDS,

NEUTRON REACTI'ON>, DI1SLOCATIUNS, RECUVERY (V)

THe REPURT, CUVLRINw RESEARCH FOR THE PERYOD |

NOVEMBER 1970=31 JANUARY 1971, INCLUDES:

1) AN ANALYSIS OF THE COMPARATIVE RESULTS uf

VARIOUS REACTOR PHYSJCS CuDtS FUR PREDICTING TH:
NEJTRON SPECTRUM IN A SIMULATED PRESSURE VESSEL

(2) THE FRACTURE RESISTANCE OF LRRAVDIATELD A»33~

B STERL PLATE AnD WelD METAL AS DEFINED BY SHELF

Level IN uYNAMIC NOTCHEV [MPACT TESTS, aND (3)

RESULTS SUGSGESTING POSSIBLE MECHANISMS UF LUOP wROWTH
DUR]NG vaAMALE RECUVERY [N vaNADIUM, LAUTHOR) [RTRN
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UDL REPOKT BIBLIUGRAPHY SEARCH CONTROL NOJ 14BMLY

AV=723 224 L1176 ]
CARWEGIESMELLUN UNIV: PTTTSBURGH PA METALS RESEAKCH
LAB

GRAIN BUOUwDARY SEGREGATION oF IMPURITIES IN
MeTALS ANu INTERGKAWULAR bRITTLE FRACTURE (U}

DESCRIPTIVE NUTE! TECHNICAL KEPTey
MAY 71 yip LOw, JOKN Ry 4 JR&TSMPTH,
=CRAIG Le 1§
REPTe NU» (MyU=Q31=727=3
CUNTRACT: NODOI4=67-A-0314~0002
PROuU.; NR=03]1=727

UNCLASSIFIEU REPORT

DLSCRIPTORS: (oSTEEL, EMBRIVTUENENTI s GRAIN
‘BOUNULARTESY IMPUKITIES, oUCTILE bRITTLE TRANSITION,

TRANS]TIUN TEMPERATURE, NEUTRON ACTIVAT]ON (V)
, IVENTIFFERS: STEEL 3340 (V2
T3 TEAPER EMgRITTLEMENT [N LOW ALLUY STEELS WaS 4
= STUUIED BY EXAMINING CHANGES IN THE COMPOSITION OF
- PRJIOR AUSTENILTIC wRAIN BOUNUARIES RUSULTING FROH

EMBRITTLING TREATMENTS PERFURMEU ON AN SB DOPED

3340 STEEL. NEUTRON ACTIVATION ANALYSIS 4AS, USEV

JO CHEMICALLY ANALYSE ETCnAnT RESIDUES OBTAINED FROMA
INTERCRYSTALLINE FRACTURE SURFACES, ANTIMONY #&$

SnOuN TO SEGREGATe TO THE G6rAIN BOUNDARIES DURING
EMBRITTLING WHTILE TRE CONCENTRATION OF WICKel IN
FERRITIC PORTIONS OF THt wOUNDARIES DECREASED,
EMor ] TTLEMENT TREATMENTYS PRUDUCED NU DETECTABLE
CHANGES [N THE CHROMIUM CUNTENT OF THE gQUNDARIES,
(AUTHUR) (vl
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UNCLASSIFIED
VDL REPOKT biBuluGRAPHY  SEARCH CUNTRUL ‘NOe 14BMLA

AD=T725 945 Li/6
NURTHROP CORPORATE LABS HAWTHORNE CALIF

THE QCCURkﬁNCE OF LIQUID=NETAL
ENBRETTLEMENT,

{u)
uexy  7Tu ieP KAMDAR  Me He i
- . CUNTRACT: AHCGH=70-C40048
: MUNITUR: AROV 9Ll8i2-MC
UNCLASSIFIED ‘REPORT
3 AVATLABILLTY?: PUBs LN FHYSICA STATUS SOLIDI
: {A) V4 N1 P225%233 1971,
i DESCRIPTORS: (#CADMIUM, ¢EMBRITTLEMENT),
- (*MERCURY, EMBRITTLEMENT:
FRACTURE (MeECHANICS), LIGUID METALS, SOLUTJUNS,

2 MERCURY_-ALLOYS ‘ tu)
5 IVENTPFEERS:  eLlwUID METAL EMBRITTULEHMENT (Wb

TS

A STUDY HAS BEEN MAVE OF THt FRACTURE BEHAVIOR UF
CadmluM In LIWVID MERGURY AnD SeVERAL LIQUID MERCURY
SULUTJONSe IT [35 SHUWN THAT THE DEGKEE OF
EMBRITTLEMENT [wpUCED IN A $QLI9 "METAL CAN gE
SIGNEFICANTLY AND PREDICTABLY AFFECTED By
INCORPORATING SLLECTED EMERITTLING tLEMENTS [N
SULUTION IN THE L1QUIJ=-METAL ENYIRONMENT. FOR
EXAnPLE, ADUATIUNS. UF MURE THAN 6 AT 3 OF INDIUM TO
MERCURY AT ROOM TeMPERATUKE CAUSED CADMJUM TO BEHAVE
I[iv A BRITTLE MAWNER IN TH[S OTHERW]ISE o (NERT!
ENVIRONMENT s FOLLOWING COnNSIDERATION OF THE
EXPLRIMENTAL DATA FROM SUCH EXPeRIMENTS, AN ALSO
FROM THE PUBLISHED LITERATURE, IT I'5 SUGRESTED THAT A
CURRELATIUN EXISTS oETWEEN THE UCCURRENCE AND
SEVERITY OF LIQUID=METAL cMoRITTLEMeNT AND THE
ELECTRONEGATIVITIES OF THE PARTICIPATING SOLID AND
LIduly METALSe IT APPEAKS THAT HMAXInUM

EMBRITTLEMENT OCCURS WHEN THE SULID METAL AND THE
ACTIVE LIGUID MeTAL ARE OF SIMILAR ELECTRONEGATIVITY,
AND THAT THE SEVEKITY OF tMBRITTLEMENY DECREASES AS

THE QDIFFERENCE IN ELECTRONEGATIVITY BETWEEN THE TWO
Me.TALS INUREASESe (AUTYHOR)

pioas

i o

o

i
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UNCLASSIFIED
DOC REPORT BIBLIUGRAPHY  SEANCH CUNTROL NO« 148BMLld

AU=726 099 1378 1176
AERUSPACE RtSEARCH LAFS WRIGHT= PATTERSON AFB OHIO

THE INFLUENCE OF THE THERMOMECHANCAL
PKOCESSING UN THE MhCHANlLAL PRUPERTIES oF 4
BETA ITI TITANIUM ALLOY (V)

DESCRIPTIVE NOTE: FINAL REPT.e | SEP 69231 DEC 709
AR 71 1<pP ROBEKSON JAMES A, TAUAIRY
ATTWELL Mo &

REPTs NOe¢ ARL<71=0U31

PROU: AF~-7021
TASK; 7021u0

UNCLASSIFIED REPORT
DESCRIPTORS: (eTITANIUM ALLOYS, *MECHAN]CAL

WORKING)y (SEXTRUSION, TITANIUM ALLOYS),
MECHAN]CAL PROPERTIES,y AGE HARLDEWING; HEAT

TREATMENT, TENSILE PROPERTIESy EMBRITTLENENT {n
IDENTIFIERS: ©OMETAL SWAGING,y TITANIUM ALLOY HETA
3 (Ul

THE EFFECTS UF &XTRUSION ANv (OLD SWAGING ON THE
STRUCTURE AWD PKOPERTIES UF BETA J1I TITANIUM

WERE INVESTIGATED: viIE LOADS FOR EXTRUSION WERE
DETERMINED AT VARIOUS TEMPEKATUKHS AND .COMPARED TO
DIE LUAUS FOR OTHER ALLOUYS] THE EFFECTS OF AGE
HARUENING AFTER VARIOUS THERMAL AND MECHANICAL,
TREATMENTS WERE STUUIED. UPTInUM TENSILE PRUPERKIES
Wewt OBTAINED Iw EXTRUDED AND AGED MATERIAL WHEN THe
EXTRUSION TEMPERATUKE -NAS {uw AND T:HE cCoLING RATE
WAS HIGH., THE DIE LOADS DURING EXTRUSION COMPARED
FAVURABLY WITH THOSE OF OTH&R TITANJUM ALLOYS, COLD
SwAWING PRIOR Tu AGL HARDEWING INCREASED HAKONESS AwD
TeNSILE STRENGTH bUT CAUSED EMBRLITTLEMENT WHEN THE
AMOUNT OUF DoFURMATIUN WAS SMALLe DUCTLLITY 0AS
RESTORED oY LARUE AMOUNTS OF (OuD SwAGINGs PRACTURE
TUUGHNESS WAS UnNIvERSELY PRUPORTIONAL Tu ULTIMATE
TewSluk STReNGTH. THESE OuStRVATLIOND ARE EXPLAINED

ON THe wASI> OF MeTALLOWRAPHY, ELECTRON MICHOSCUPY,
AND X«RAY OIFFRACTIUN. (AUTHOR) (v
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UDL REPORT BIBLIUGRAPHY  SEARCH CONTRGL NO. 14BMLI

AD=726 165 117% 14/2
‘NAVAL AIR :DEVELUPMENT CENTER WARMINSTER PA AERO MATERIALS
DEPT

A CUMPAR{.SON OF VARIOUS TEST METHQDS FOR
DETECTING HYDROWEN EMBRITTLEMENT. (Ul

DLSCRLPTIVE NOTE: PROGRESS REPT.,
Jun 71 -L9P JANKOWSKY.sEs o
REPTs NUOe NADC=MA=7066

PROJ: A320-5203/202-u/[F51=541=20]

UNCLASSIFIED REPORT

DLSCRIPTORS: (#HYDROGEN EMsRITTLEMENT» TusST

METRODS )y (WRAINT REMOVERS, HYDRUGEN
EMBRITTLEME! ")y STEELy STANDARDS v
IVENTIFIERS: EVALUATION (v

FOUR HYDRUG:N EMBRITTLEMEnT TEST METHODS WERE
EVALUATeD USING THReE PAInT STRIPPERS AS THe
EMSKIYTLING MEDJAs KESULTS WERE COMPARED W]TH

THOSE OBTAINED wITH NOTCHED C~-RINGS, THE METHOD NOW
PRESCRIBED IN PAINT STRIPPER SPeCPFICATLONS, IN
GENERAL) ALL THe METHQDS GIVE GUOD RESULTS AND GOOD
CURKELATIUNS THt MALM™ DIFFERENCES WERE [N EASE UF

USEs (AUTHOR) (Ul
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UNCLASSIFILED

UDC KEPORY HIBLIOGRAPHY SEARCH CONTROL NOe 1.4BMLY

AL=726 308 L/ 6 ) \
MARTIN MAKIETTA CURFP JALTLMURE D RLSEARGH INST FOR
ADVANCED STURIEYS

CRACK THITIATION N THE ZINC=NERCURY ) -
EHNBRITTLEMENT .CUUPLE s : (Ul

79 T4p ¢ KAMDAR )Mo 4 '}
CONTRACTS  -DA=3|={24«4tR0{D) =63
PROJT ~ DA=250=0614020c32<D
MUNITUR: kOO 39?:,16-“L

UNCLASSIF1E(C FEPORT _
AVATLABILITY: PuB: IN CURKOSION BY LIWUID
METFALSy PH449=459 , 270,
SUPPLEMENTARY WQTE: PRREPARLD I'N COOPcRATION wlTH
HOKTHROP CORPUHAT LABSey HAWTHORNE, CALIF.

DESCRIPTORS: (21 ., #cRAGK rROPAGATIONG,
{*EMBRITTLEMENT,, 2INC), FRACIVRE(MECHAN]CSY,
LINUID METALS, M :URY, CORRUSION,
NUCLEATIUN . . (V)
FOENTIFTERSY *u.n.dD METAL EMBRITTLEMENT vy

CLEAVAGE FRACTURE DATA FRUM ZINC CRNSTALS TESTED [N
TensTuN IN L3y 10 MERCURY gyV.IRUNMENT AT 298K AND

IN AN INEKT E1 4! RUNMENT AT 77K HAVE BEEN USED TO
PrOV[WE SUPPG\V FUR THE VaLIDITY OF A FRACTURE
CRITExION AnD ¥y DEKIVE RelLlABLE VALUES OF [HE ENERGY
Tu INLTIATE GLEAVAGE FRACTURE. THE RESULTS uaTAuNrD
ARE CUNSIDEREQ T0 PrOVIUE QUANTITATIVE SUPPUKT FOR
THE MECHANISM OF LIwUID MeTalL EMBRITVTLEMENT I[N "Hl\sﬁ
ADSURPTION OF LIWUlu METAL ATOMS REVVCGES COMESION T
THE SITES @F HIuwH STRESS CONCENTRATIONS -ON THE
SURFACE NF THE >O0LIV AND AT THE TIP OF THE
PROPAGATEING CKACK, rACILITATING THEKEBY CRACK ‘
NUCLEATION ANU CRACK PRUPAGATION [N THE SOLID METAL4
{AUTHOR) {u)
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UNCLASSIFIED
VDL REPORT BIBLIUGKAPWY  SEARCH CONTROL NOw J48MLa

AU=727 u3B 2i/902  20/04 4
EXPLUOSIVES RESEARCH AND DEVELOFMENT ESTABLISHMENT WALTHAM
ApBLY (ENGLAWD)

CuMPOSITE PRCPELLANTS: STATHSTICAL
EVALUATION OF BRITTLE POIwT JEMBRITTLEMENT
TEMPERATURE) TESTSe (U) f

DESCRIPLIVE NOTE: TECHNICAL NOTE, :
w0V 70 1oP BRYANT 3R Vie 3

REPTs NOso ERDE=TN=22 ‘

MONITQRS TRC BR=23383

UNCLASSIFIEV REPORT

DESCRIPTORS: (eTLST LQUIPMENT, RELIABILITY),
{9COMPUSLTE PROPELLANTS, EMBKITTLEHENT),
VEFECTS(MATERIALY) ) CRACKS, TEMPLRATURE,
STRAIN(MECHANICS)y TcNSILE PROPERTILSY TEST

METHUDS . (V)
JVENTIFIERS: EVALUATION, EBRITTLEMENT TESTS,
BENDING BEAM TESTS, PENDWLUM TESTS (vl

EMER]TTLEMENT TEMPERATURES OF CUMPOSITE

PROPELLANTS, AT W1OMINAL UNTAXJAL SYRAINS OF 5, 10 AwD
25 PEk CEnT, HAVE BLEN MEASURED BY TWO BENDING UEAM
METHOLS, AND THE KESULTS COMPARED STAT{STICALLY WITH
INTLRPOLATIONS FRUM NLF MASTER CURVES OF RUPTURE

STRAIN IN TENSION AGAINST LUG REBUCED STRAIN=RATE.
EFFECTIVE STRAINS AKE DEDUCED WrICH PLACE TnE

MAJORITY UF THE ENBRITBTLENENT ToMPEKATURE VALUES
WITAIN- THE SCATTER UF THE wuF MASTER CURVES,. IT ‘
15 (O4CLUVED THAT THE RcbLATIVELY SIMPLE EMBRITTLEMENT
TESTS YIELD MEASUREMENTS. UF THE STRAIN AT RUPTURE NO
MURe VAKIABLE THAN THOSE UEKIVED FROM A SIMILAR

NUMpER UF WINTAXTAL TENSILE TESTS. (AUTHOR) ()
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vl REPORT BIBLIOGRAPHY  SEARCH CUNTRUL ‘NU. 14BHLI

AV=727 422 1176 20712 ’
FORe1GN TLCHNOLUGY DIV wRIGHT=-FATTERSON AF8: OHIU

BRITTLENESS OF STEEw; [TS CUNNELTION WiTH
LOa~CrCLE FATIGUE, AND A CALCULATION

PROVIOING WARNTING OF 8RITTLE FALLURESs U
FEa 71 TupP BYROV Ve As INIKISHLINA M
Le 3

REPTe NUue FTO=HT=23248=7l
PROU: AF=1364

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: eDITED TRANSe OF TERHOPRUCHWUST
MATERTALOV I KONSTHRUATIVNYRH ELEMENTUV SBORNIK
(USSR) w5 pLly7=2u0 1969y BY ve RVOLBECK,,

DESCRIPTORS: (eSTEEL, BRLTT ENESS),

FAILUREIMECHANICS)y FATIQUE (MECHANICS),

USSR (0)
IDENTIFIERS; TRANWSLATIONS (V)

THE ARTICLE DEALS WITH oRTTLE FAILURE UF SHIP“HARD
STEcLe LT IS CONCLUVED THAT LOW=CYCLE FATWGUE

DAMAGE DOLS NUOT HAVE AN -E5SeNTIAL [NFLUENEZE OnN THE
RESISTANGE UF THE INVESTIGATED STEEL TO pPLASTIC
DEFURMAT[UN, s8UT LOLS NOTJCtABLY REUVCE RESISTANCE TO
BRITTLE FAWLUREs oRITTLe FAJLURe IS PREDETERMINED

BY AN UNFAVURABLE FURM OF ThnE STRESSED $TATE ANuL ALSO
BY UPLRATING ,CADITiONS “HICH HAVE & NEGATIVE
IWFLUeNCE Oiv THe TOVALITY OF VALUES OF THE STEEL
STRENGTH VURING BRITTLE FAILURE AND PLASTIC
DEFunMATIUNe N CALLULATIONS PROVIDING FCREWARNING

OF gRITTLE FAILVRE IT IS5 ADVISAGLLE TO COMPILE
DintNSIUNLESS VALUES OF THE STReSS PARAMETER AND
RHEOLUGICAL CHARACTERISTICS UF THE STEEL
INDLPENGENTLY OF THt MAGN]TUDE UF EATERNAL

FURCES (§VR]
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UNGLASSTFleu.
JD¢ REPORT BIBLIUGKAPHY  SEARCH COUNTROL NOe 1ZBMLI

AV=/29 s9u 1176 ,
ISR4EL ATUMIC EWERGY COMMISSION YAYNE SOREQ NUCLEAR
ReSEARCH CEnwTKE

HYDKROGEN owEnAVIUR v METALS USING NUCLEAR

MAGWETIC, RESUNANCE (u)
DESCKIPTIVE NOTES FINAL SCIENTIFIC REPT. MAR 66=NOV
74,
NOV  Tu  166P LAMIR s DAVID iKORNyCHARVES §

CUNTRACTS AF &1-1u52)=904

UnCLEOSSIFLED REPORT

DESCRIPTORS: (#TLITANIUM ALLOYS, HYDRUGEN
EMBRITTLEMENT) . (®NUCLEAR MAONETIC RESONANCE,
SHYUROWEN eMARITILEMENT), PHASE STUDIES,
RELAXATION TIME,» HYDRIDESs ALUrinUM ALLOYS) XS

KAY UIFFRACT10N~%NAL1§IS.:D!ﬁFUS10N. ISRAEL (Yl
FUENTIFIERS: SPIM LAITIC: RELAXATION, «TITAN]JUM
AYoRIveS (U}

PARAMLTLR> CUNSIDERED Iw?URTANT FUR THE EXPLANATION
OF HYuRUGEN EMBRITTLEMEWT OF TITANJUM AND ITS ALLOYS
HaVe, gfEEN MEASUREL USINg aMR VELAN]UES THe

PROTOn SPIN LATTICE RELAXATION TIME T(}) HAS BEEN

Mt asURED BY THE PULSE TECHNIQUE AT 19.00 MHZ AS A
FUNLTION UF TEMPERATURE IN THE KANGE 25-500( FOR A
SLRIES OF SAMPLES Iw THr ALPHAY BETA) GAMMA PHASES OF
TITANJUM AYDRECEs THE DIFEUSIONAL ACTIVATION ENERGY
WAS. FCUND Tu -BE CUNSTANT wITH RESPECT TO FHE HYDROGEN
CUNCENTRATION, THE ACTIVATIUN ENERGY BEHAVIUR AND
JuHP ATTEMPT FRZLQUENCY IS DISCUSSED IN RELATION TO A
HARMONIC USCILLATUR POTENTJAL WELL VERIVED FROM
NEUTRON [NELASYIC SCATTERINu EXPERJMENTS AND FRUM
THlS STUBYs THE CUNDUCTION ELECTRON CONTRIBYTION TO
THE RELAXATIUN MECHANISH [NCREASED wITH HYDROGEN
CUNCEMTKATIUN, INOICATING AN INCREASE [N ENERGY
DENSITY OF STATES AT THE FERM] LEVELe HYDROGENM IN
TITANIUM ALUM[NU4 ALLOYS AS FOUND TO EX]ST [N TWO
DIFFERENT CRYSTALLOGRAPHI( eNVIKONMENTS, ONE
DIFFUSING FASTER IHAN TnE OTHER. THt HYURIDE SYSTEM
15 PRUBABLY BASED ON TYHE T]Z2AL STRUCTURE AND THE
PUSSIbLE LOCATIUN OF HYuRuGeN IN THE LATTICE IS
DISLUSSEDs A=KAY MEASUREMENTS On HYODROGWEN FREE

TI3aL AND TI3aL CUNTAIN[Ns nYDRUGLM GIVING AN

H/T1 RATIY OF 143, 5A0OWeD EXTREME DISTUxkTloN TO

THE LATTICE UPON HYUROGEN ABSORPTIONe THE X=RAY
DIFFRACTION LINES 'FOR THE HYDRIUE CUULD NUT BE
RESULVEDs (AUTHURY) 67 (u)
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UNCLASSIFILED
VD REPORT d1BLIUGRAPHY  SEARCH CuNTROL NO. 14BMLI
AD=T73y 43% 1s8/10 1176
NAVAL RESEURCH LAB wASHINGTON D ¢

TRRADIATION EFFeCTS. ON REACTOR STRUCTURAL
MATLRIALS (v)

DESCRIPTIVE NOTE: WUARTERLY PROGRESS REPT. | MAY=3]
JuL 715

AUGE 79 JoP STEELEsbLe Eo TLOSSIFe Jo
AHAGTHORNE sJ:e Re FWATSONsHe E¢ iSHAAINLIANY
Pe &
RLPTs NUe NRL=MR=23338
CUNTRAGT! ATH49=5)1~211W
POy RRU2Z2~}1«4)eb4ud, nRL-MO1=-14

T T

O Y

T

UNCLASSIFIED REPORY

ST

DESCRIPTORS: (#RLACT™S MATERIALS, RADIATION
VAMAGE )y (°STEEL, HAUVIATION U4MAGE]),
FRACTURE ¢MECMANICS), WELDS, PRESSURE VESSELS,
EMBRITILEMENTy LASERS, NEUTRUN ReACTIONS,

< FATLGUE IMECHANTCY)

(V)
JDENTIIFIERSS STEmL A=5538 (vl

W‘“i i

Tz RESEARCH PRUGRAM INVOLVES A BROAD STUDY OF THE
EFFLCTS OF WUCLeAr KADIATION UPUN BATERIALS. THE
REPURTy COVHRINu RESEARCH FUR THE PRRIVD, | MAY=~3I
JuLyY 1971, gNCLupeS: (1) THE PLASTIC
FRALTURE RESISTANCE OF THICK=SE(CTION A533-8

5Teel, () A RAUIATION RESISTANT WELD FOUR

FABRICAT DG AL33-n REACIOR yESSELS, (3) THE

EFFLCTS OF IRRAUIATION ANU [EMPRRATURE ON THE FATIGUE
PROPERTIES UF A93d~u STeEy, (4) THE VACANCLY
CunuEwS5ATES PROUULED BY LASER BOMBAKRDMENT aND

(%) THE LUN~ENERGY WEUTKOw CONTRIBUTIONS TO

EMun ] TTLEMENT OF PRESSURE VeSSEL STeEL,
{AUTHOR) (ul
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UDC REPORT o1BLIUGKAPHY ~ SEARGA CONTROUL NOe 14BMLI

AU=73u 439 16710 1176
NAvAaL RESEARCH LAuU nASHINGTON D C

RESIDUAL ELEMENTS .AND IRRADIATIUN

EMAnITTLEMENT o (U)
DESCRIPTIVE NUOTE: INTERIM KEPTs»
SEP 71 23P SMIDTFe As s JReSTEELES
Le Bo

REPTe NU NRL=7310

CONTRACT: AT(495)=«110
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