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UNCLASSIFICD
ODC REPORY BIBLIOGRAPHY SEARCH CONTROL NOe /Z0KMCI

AD=-281 854
COLUMBIA UNIV NEW YORK

RESEARCH AND DEVELOPMEN' WITH RESPECT TO HEAT

TRANSFER IN QUENCH]ING. (vl
DESCR.PTIVE NOTE: FINAL REPTe)» 16 DEC 55-15 DEC 61
JUL 62 sS3p PASCHKIS oVe ISTOLZ,GEORGE
JRe !

REPTe NOs 540 6
CONTRACT: DAJ0 0690RD1G62]
PROJ: ©599=1-004

MONITOR: AROD 1540 &

UNCLASSIFIED REPORT

DESCRIPTORS: ¢COOLING, SHEAT TRANSFER, ®SILVER, oSTEEL,
BOILING) FILM BOILINGy NUCLEATE BOILINGy OSCILLOGRAPHS,
PLATING, PROCESSING, SURFACES, TEMPEPLTURE, TEST
EQUIPMENT, THERMOCOUPLES, THERMODYNAMICS (vl

THE DETERMINATION OF MEAT TRANSFER COEFFICIENTS OF
STEEL AND AG FROM EXPERIMENTS UNDER CONTROLLED
CONDJITIONS AND THE CORRELATION AND GENERALIZATION OF
THE EXPERIMENTAL RESULTS ARE DISCUSSED. SAMPLES
WERE HEATED AND QUENCHED UNDER CONTROLLED CONDITIONS.
THERMOCOUPLES WERE USED TO RECORD THE TEMPERATURES
AT SEVERAL POINTS IN THE SAMPLE ON AN OSCILLOGRAPH.
THE GALVANOMETER TRACES WERE READ OUT ON A
SPECIALLY CONSTRUCTED OSCJLLOGRAM READERe FROM
THESE COOLING CURVES, SURFACE HEAT FLUX AND SURFACE
TEMPERATURE WERE COMPUTED AS FUNCTION OF TIMEs
NUMERICAL TECHNIQUES DEVELOPED FOR THIS PURPOSE AND
PROGRAMMED FOR A DIGITAL COMPUTER WERE EMPLOYED.

. RESULTS ARE REPORTED AS HEAT FLUX OR HEAT TRANSFER
COEFFICIENT VSe SURFACE TEMPERATUREe (AUTHOR)

(vl
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZONCI

AD=282 362
CALIFORNJA INST OF TECH PASADENA W M KECK LAB OF
ENGINEERING MATERIALS

RAPID QUENCHING OF LIQUID ALLOYS v

JUL 62 v DUWEZ sPOLIWILLENSsReHo }
REPTe NOs TR7
CONTRACT: NONR22030

UNCLASSIFIED REPORT

PESCRIPTORS: eALLOYS, eLJQUID METALS» CHROMIUM, COOLING,
CRYSTAL STRUCTURE, DESIGNys EJECTION, FOILS, MELTING,
PHASE STUDIES, PRESSURE, SHOCK TUBES tn

A TECHNIQUE IS DESCRIBED BY WHICH METASTABLE ALLOY
PHASES CAN BE OBTAINED BY VERY RAPID COOLING FROM THE
LIQUID STATE. THE RESULTS OBTAINED SO FAR HAVE

LEAD TO EXTENSION OF SOLUBILITY LIMITS BEYOND THEIR
EQUILIBRIUM VALUES, NEW PHASES NOT FOUND UNDER
EQUILIBRIUM CONDITIONS, AND AMORPHOUS ALLOYS.

(AUTHOR) (ul
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UNCLASSIFIED

ODC REPORT BIBLIO RAPHY SEARCH CONTROL NOe /ZOHCI

AD=282 836
AERONAUTICAL SYSTEMS DIV WRIGHT=PATTERSON AFB OHIO
A STUDY OF QUENCH HARDENING IN PLATINUM AND 6GOLD (v)
MAY 62 iv GEGEL »HAROLD LOVIS!
REPTe NOe¢ TOR62 329
MON]ITOR: ASD TOR&62 329

UNCLASSIFIED REPORT

DESCRIPTORS: eGOLD, ®PLATINUM, AGING (PHYS]OLOGY),
COOLING» CRYSTAL STRUCTURE, CRYSTALS:, DEFORMATION,
HARDENING, HEAT TREATMENT, MECHANICAL PROPERTIES,
PROCESSING, RECOVERY, TEMPERATURE, TENSILE PROPERTIES(U)

VACANCY COMPLEXES WERE FORMED DURING THE QUENCHING
PERIOD WHEN THE AVERAGE QUENCHING SPEED WAS LESS THAN 1
10 TO THE STH POWER DEGREE C/SECe THE BINDING 1
ENERGY FOR DIVACANCIES IN AU WAS ESTIMATED TO BE
APPROXIMATELY 0028 EVe THE INFLUENCE OF INCREASED
QUENCHING SPEEDS IS TO INCREASE THE TEMPERATURE
RECOVERY RANGE FOR ISOCHRONAL RECOVERYe SIMILARLY,
FAST QUENCHING RATES CAUSED AN INCUBATION PERIOD IN
THE ISOTHERMAL AGING EXPERIMENTS FOR AUe NO

INCUBATION PERIOD WAS OBSERVED FOR PTe THE

INCUBATION PERIOD IS ATTRIBUTED TO THE TIME NECESSARY
TO DEVELOP VACANCY COMPLEXES WHICH HAVE THE
APPROPRIATE GEOMETRY TO INFLUENCE THE YJELD STRENGTH.
THE ACTIVATION ENERGY FOR RECOVERY IN THE QUENCH-
HARDENED PT WAS DETERMINED YO BE 1.43 EVy WHICH 1S
LESS THAN THE ACTIVA ION ENERGY FOR SELF=DIFFUSION»

IT WAS OBSERVED TO BE APPROXIMATELY EQUAL TO THE

SUH GF THE CONSTRICTION ENERGIES FOR SCREW AND EDGE
DISLOCAT]IONSs THE ACTIVATION ENERGY FOR AV IS

GREATER THAN THAT FOR SELF-DIFFUSIONs TWO DISTINCY
HARDENING MECHANISMS EXIST FOR PT AND AU WHEN THE
VALUES OF THE ACTIVATION ENERGY FOR RECOVERY ARE

TAKEN INTO ACCOUNTs THE HARDENING MECHANISM FOR

AU IS THOUGHT TO BE DUE TO THE INTER CTION OF
DISLOCATIONS WITH EXTENOED SESSILE DISLOCATIONS.
(AUTHOR) (vl

3

UNCLASSIFIED /ZONKCI




UNCLASSIFIED

00C REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOMCI

AD=~284 409
ELECTRO~OPTICAL SYSTEMS INC PASADENA CALIF

INVESTIGATION OF THE EFFECT OF ULTRA=RAPID QUENCHING
ON METALLIC SYSTEMS, INCLUDING BERYLLIUM ALLOYS w

JUN 62 v JORDAN,Co
REPTe NOe TDRé&2 181]650
CONTRACT: AF33 616 801])
MONITOR: ASD TOR62 18]

UNCLASSIFIED REPORT

DESCRIPTORS: oALLOYS, eBERYLLIUM ALLOYS, ALUMINUM
ALLOYS, COOLING, COPPER ALLOYS, HYDRIDES, MATERIALS),
NICKEL ALLOYS, OXIDES» PHASE STUDIESy SCANDIUM, SILICON
ALLOYS, TEST EQUIPMENT, TESTSs ZINC ALLOYS (v}

INVESTIGATION OF THE EFFECT 0F ULTRA-RAPID
QUENCHING ON 8 BERYLLIUM ALLOY SYSTEMS.

4
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOs /Z0KWCI

AD=269 325
ILLINOIS UNIV URBANA

THE DJIFFUSION OF SINGLE AND DIVACANCIES [N QUENCHED
GOoLD (V)

JUubL 62 v DE JONG Mo IKOEHLER ) JoSe !
REPTe NOe TR
CONTRACT: NONR183426

UNCLASSIFIED REPORTY

DESCRIPTORS: oGOLDy» COOLING:» CRYSTAL LATTICESs CRYSTAL
STRUCTURE, DEFORMATION, DIFFUSION, ELECTRICAL
PROPERTIESy ENERGYy HEAT TREATMENT, MATHEMATICAL
ANALYS]ISy THEORY ()

ENERGIES OF FORMATION AND MOTION OF VACANCIES AND
DIVACANCIES IN QUENCHED GOLD.

5
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ODC REPORTY BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHWCI

AD=400 501
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OWIO

KINETIC AND GEOMETRIC CHARACTERISTICS OF MARTENSITE
CONVERSION IN AN JRON«NICKEL~MANGANIC ALLOY vl

FEB 63 1v BLANTER MeYEe INOVICHKOVoPoVei
REPTs NOe TTY 62 1760

UNCLASSIFIED REPORY

DESCRIPTORS: oPHOTOGRAPHIC PROCESSORS) ®MARTENS]TE,
®PHASE STUDIES, CRYSTAL GROWTH, CRYSTALS,

EXPERIMENTAL DATA» GRAIN STRUCTURES(METALLURGY),

HEAT TREATMENT, IRON ALLOYS, MANGANESE ALLOYS,
MATHEMATICAL ANALYSIS), MATHEMATICAL MODELS, NICKEL
ALLOYS, NUCLEATION, QUENCHINGICOOLING),

TEMPERATURE, THEORY, TIME, TRANSFORMATIONS,

TRANSITION TEMPERATURE (v
iGENTIFIERS: OTERNARY SYSTEMS (V)

TRANSLATION OF FOREIGN RESEARCH: KINETIC AND
GEOMETRIC CHARACTERISTICS OF MARTENSITE CONVERSION IN
AN IRON=NICKEL=MANGANESE ALLOY. LR

6
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UNCLASSIFIED
00C REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHWCI

AD~-400 5905
FOREIGN TECHNOLOGY DIV WRIGHT~PATTERSON AFB OHWIO

TO DETERMINE THE ENERGY OF FORMATION OF VACANCIES IN
SILVER (vl

FEB 43 v OVCHARENKQ QoMo ¢
REPTe NOQo TT 63 2%

UNCLASSIFIED REPORT

DESCRIPTORS: ®SILVER» ALUMINUM, COPPER, DIFFUSIONy GOLD,
HEAY OF FORMATION, HEAT TREATMENT, OXYGENs PLATINUM,
QUENCHING (COOLING)y RESISTANCE (ELECTRICAL)y THERMAL
DIFFUSION ful

TRANSLATIQON OF FOREIGN RESEARCH! ENERGY OF FORMATION AND

ENERGY OF ACTIVATION IN DISLOCATION OF VACANCIES 1IN
SILVER.
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHCI

AD=404 466
LOCKHEED MISSILES AND SPACE CO SUNNYVALE CALIF

BERYLLIUM: AN ANNOTATED BIBLIOGRAPHY, JULY = J
SEPTEMBER 1962+ SUPPLEMENT 11, vl

DESCRIPTIVE NOTE: OMPe BY JACK B
APR 63 S9P

E UNCLASSIFIED REPORY
SUPPLEMENTARY NOTE?R

i UESCRIPTORS: @BERYLLIUMy WELDINGy INTERMETALLIC
COMPOUNDS, BERYLLIUM ALLOYSy ABSTRACTS, ZIRCONIUM
ALLOYS, TITANIUM ALLOYS, SOLDERING ALLOYS,s PATENTS,
QUENCHING (COOLING),y TELLURIUM ALLOYS, ANTIMONY ALLOYS,
TEST METHOOS» MAGNESIUM ALLOYSe: GAMMA RAYS,
SPECTROSCOPYy CHEMISTRY, MECHANICAL PROPERTIJES,
SANDWICH PANELSy ANALYSIS) CHEMICAL ANALYSIS, OXIDES,

SULPHUR, BERYLLIUM COMPOUNDSy CRYSTAL STRUCTURE),

W TTTTWOREEE FEURTE RETEEET R

EXTRUSIONS,y MANUFACTURING METHCDS) MECHANICAL WORKING, f
POWDER METALLURGYy» PROCESSINGy CORROSION, BONDING,
- SKREETSy BIBLIOGRAPHIES (vl

THE ANNOTATED BIBLIOGRAPHY COVERS PUBLICATIONS
RELEASED DURING THE THIRD QUARTER OF 1962
CITATIONS ARE ARRANGED ALPHABETICALLY BY AUTHOR
UNDER THE BROAD SUBJECT HEADINGS OF ALLOYSS
ANALYSIS® APPLICATIONS: BIBLIOGRAPHIES
COMPOUNDS;} CORROSION} FABRICATION TECHNIQUES!
JOININGS MINERALOGY} OXIDES$: POWDER 1
METALLURGY AND CASTING! PROCESSING?
PROPERTIES: AND MISCELLANEOUSs REFERENCE TO
THE USE OF BERYLLIUM IN FUELSy NUCLEAR REACTOR
APPLICATIONS, EFFECTS OF RADIATION, AND CU=BE
ALLOYS HAVE BEEN OMITTEDe THE RESOURCES OF
LOCKHEED MISSILES AND SPACE COMPANY
TECHNICAL INFORMATION CENTER WERE UTILIZED IN
THE PREPARATION OF THE BIBLIOGRAPHMYe {AUTHOR)

(v)
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UNCLASSIFIED

DDOC REPORY BIBLIOGRAPHY SEARCH CONTROL NOe /ZONWCI

AD=405 82])
GENERAL ELECTRIC CO SCHENECTADY N Y

PESY REACTIONS IN INTERMETALLIC COMPOUNDSe [e¢ GRAIN
BOUNDARY HARDENING IN NI1GA. {v)

DESCRIPTIVE NOTE: FINAL REPTe FEB 62~-FEB 63,
APR 623 37pP SEYBOLT AeUs iWESTBROOKsJeHs !
MONITOR: ASD TOR63 309 PI

UNCLASSIFIED REPORTY

SUPPLEMENTARY NOTES: REPORT ON REFRACTORY INORGANI]IC
NONMETALLIC MATERIALS.

DESCRIPTORS: oINTERMETALLIC COMPOUNDS, eNICKEL
ALLOYS, eGgALLIUM ALLOYSy HIGH TEMPERATURE
RESEARCH), OXYGEN: NITROGEN, IMPURITIES, HARD
NESSe CONTROLLED ATMOSPHERES: COOLING, QUENCH
ING (COOLING), AGING (MATERIALS), HEAT TREAT
MENT)» PENETRATION» MICROSTRUCTUREs CRYSTAL
LATTICES, DENSITY, HEAT OF FORMATIONs» HEAY OF
REACTION. DIFFUSION) MATHEMAT]ICAL ANALYSIS,

CRYSTAL LATTICE DEFECTS, OXIDATION, BRITTLENESS, (v
IDENTIFJERS: PEST REACTIONS, CSCL STRUCTURE
COMPOUNDS, MICROHARDNESS. (vl

THE PHENOMENON OF GRAIN BOUNDARY HARDENING HAS BEEN
EXPLORED FOR THE CSCL STRUCTURE INTERMETAL LIC
COMPOUND NIGAe NIGA HAS A HOMOGENEITY RANGE

OF A FEW PERCENT AND 1T wWAS POSSIBLE TO EXAMINE THE
EFFECT OF STOICHIOMETRY UPON THE GRAIN BOUND ARY
HARDENING DUE TO PREFERENTIAL OXYGEN DIF FUSION DOWN
GRAIN BOUNDARIESe WHILE SOME GRAIN HARDENING WAS
NOTICEABLE JUSY BELOW S50% GA, THE EFFECT WAS MUCH
LESS PRONOUNCED THAN AT 52% GAe [T WAS POSSIBLE

TO ESTIMATE BOTH BULK =1SION AND GRAIN BOUNDARY
DIFFUSION RATES FOR OXYGENe THE RESULTS SUGGEST

THAT HARDENING 1S DUE TO LATTICE DISTORTIONS WHICH
ARISE FROM THE FORMA TION OF A GA=0 COMPLEX.
(AUTHOR) tv)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOMC}

AD=405 6898
AEROJET=GENERAL CORP AZUSA CALIF

STRESS~CORROSION CRACKIG OF HIGH=STRENGTH

ALLOYS. (U’
DESCRIPYIVE NOTE? QUARTERLY PROGRESS REPTe NOe %y | JAN~
31 MAR 63,
MAY 63 1V SETTERLUNDyReBe i

REPTe NOes 0414 0} 9
CONTRACT: DOAO4 4950RD3I0Q69

UNCLASSIFIED REPORT

DESCRIPTORS:! eTITANIUM ALLOYS, ®STEELs ®COR
ROSION, ®HEAT RESISTANT METALS AND ALLOYS)
ALUMINUM ALLOYS, VANADJUM ALLOYS, NICKEL
ALLOYS, COBALT ALLOYS, HEAT TREATMENT,

QUENCHING (COOLING), AGING (MATERIALS),

WELDINGy COLD WORKING, ROCKET CASES, TESTS,

TEST METHODSs CONTROLLED ATMOSPHERES, PROTECTIVE
TREATMENTSy COATINGSs HARDNESS» TENSILE
PROPERTIES, FRACTOGRAPHY, FRACTURE (MECHANICS)),
FATIGUE (MECHANICS), EXPERIMENTAL OATA,

STRESSES. tul
IDENTIFIERS: 20% NICKEL MARAGING STEEL, 18% NICKEL
MARAGING STEEL, VASCOJET 1000 STEEL. (v

TESYT RESULTS SHOWED THAT, UNDER ALL THE TEST
CONDITIONS OF THIS PROGRAMy THE 6A1I=4V TITANIUM

ALLOY 1S IMMUNE TO STRESS=CORROSION CRACKING IN THE
ANNEALED, QUENCHED=AND=AGED: AND AS=WELDED
CONDITIONSe THE 20%=NICKEL GRADE OF MARAGING

STEEL WAS FOUND TO BE HIGHLY SUSCEPTIBLE YO STRESS=-
CORROSION CRACKING IN THE ANNEALED=AND AGED
CONDITIONe THIS SAME ALLOY, WHEN COLD WORKED 50 TO
75% BEFORE AGING, WAS FOUND TO BE ONLY MILDLY
SUSCEPTIBLE YO STRESS=CORROSION CRACKINGe THE MOSY
FAVORABLE MECHANICAL PROPER TIES WERE ATTAINED AFTER
S0% COLD REDUCTION AND SUBSEQUENT AGINGe THE
WELDED=AND=AGED ALLOY WAS FOUND TO BE EXTREMELY
SUSCEPTIBLE TO STRESS CORROSION CRACKING IN THE WELD~
HEAT=AFFECTED ZONE« THE 18%=NICKEL GRADE OF

MARAGING STEEL WAS ALSO FOUND YO BE SUSCEPTIBLE TO
STRESS=CORROSION CRACKING, WHICH WAS FOUND YO OCCUR
MORE RAPIDLY IN THE ANNEALED=AND=AGED MATERIAL THAN
IN THE 50% COLD~WORKED=AND=AGED MATERIAL.

(AUTHOR) (v
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UNCLASSIFIED
DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOs /ZOHCI

AD=407 363
WATERTOWN ARSENAL LABS MASS
AUSTENITIC DECOMPOSITION IN WELOING STEEL, 12
MAR 63 3P D'ANDREAIMARK Mo gJRel
MONITOR: wAL TR320

UNCLASSIFIED REPORT

SUPPLEMENTARY NQTE: MASTER'S THESISe REPORT ON
MATERIALS FOR ARMY WEAPONS AND COMBAT MOBILITY.

DESCRIPTORS: oWELDINGs OSTEELs» SMETALLOGRAPHY,
MICROSTRUCTURE, HARDNESS, GRAIN STRUCTURES (METALLURGY),
HEAT TREATMENY, EXPERIMENTAL DATA, COOLING, TOUGHNESS,
LOW TEMPERATURE RESEARCH, IMPACT SHOCK, BAINITE, THERMAL
EXPANSION, AUSTENITEs WELDING 112

IDENTIFIERS: AlS] 4340 STEEL (v

A TIME~TEMPERATURE CONTROLLER WAS USED N
CONJUNCTION WITH A DILATOMETER TO STUDY THE
TRANSFORMATIONAL BEHAVIOR OF WELD HEAT=AFFECTED ZONE
AUSTENITE UPON COOLING FROM A 1700 F PEAK TEM
PERATUREs CONTINUOUS=COOLING TRANSFORMATION

DIAGRAMS WERE MADE IN THIS WAY OF AISI 4340 STEEL
INITIALLY QUENCHED=AND=TEMPERED TO 54 AND 44 RC
HARDNESS LEVELSe A CHARACTERISTIC GROWTH CURVE FOR
AN ISOTHERMAL BAINITE TRANSFORMATION WAS DETERMINED
DILATOMETRICALLYe THE AMOUNT OF AUSTENITE RETAINED
AT ROOM TEMPERATURE WAS FOUND TO INCREASE AND THEN
DECREASE DURING THE BAINITE RAPID=REACTIGN PERIOD.
IMPACT TESTS INDICATED THAT RETAINED AUSTENITE N
THE AMOUNTS PRESENT WAS NOT NECESSARILY DELETERJOUS
TO NOTCH TOUGHNESSe A LIMITED ARC=WELDING STUDY

WAS MADE AND COMPARED WITH THE TIME=TEMPERATURE
CONTROLLER WORKe (AUTHOR) (V)

11
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UNCLASSIFIED
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AD-408 481
ARIZONA UNIV TUCSON
IMPERFECTIONS IN METALS. (V)
DESCRIPTIVE NOTE: FINAL REPTs | JAN 60=31 DEC 62,
. JAN 63 13p TOMIZUKA,CeTo}
CONTRACT: AF49 638 790
MONITOR: AFOSR 4642

[ UNCLASSIFIED REPORTY

DESCRIPTORS: (®ALLOYS, CRYSTAL LATTICE DE
FECTS), (eMETALSs CRYSTAL LATTICE DEFECTS),
HIGH PRESSURE RESEARCH, DIFFUSION, HYDRO STATIC
PRESSURE,» HEAT OF ACTIVATIONs INTERNAL FRICTION,
MEASUREMENT, TRACER STUDIES, QUENCH ING
(COOLING), COPPERy SINGLE CRYSTALS, IMPURI
TIESs MERCURY, SELENIUM, BRASS, COPPER ALLOYS,
ZINC ALLOYS, SILLOYSy ZINCy GOLDs» PLATI NUM,
HIGH TEMPERATURE RESEARCH, MAGNETIC PROPERTIES.

(v’
IDENTIFIERS: 1963y VACANCIES. (vl

DIFFUSION IN PURE NOBLE METALS UNDER HYDROSTATIC PRESSURE!
DIFFUSION AS A FUNCTION OF TEMPERATURE! INTERNAL FRICTION IN
ALPHA BRASS! TRACER DIFFUSION STUDIES? ACTIVATION VOLUME OF
A VACANCY.

12
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z0KHCI

AD=409 729
CALIFORN]JA INST OF TECH PASADENA W M KECK LAB OF
ENGINEERING MATERIALS

DEFECTS IN ALUMINUM QUENCHED FROM TNE LIQUID STATE,
(v)

MAY 43 14P THOMAS1Ge IWILLENS)AND ReHel}
CONTRACT: NONR22030

UNCLASSIFIED REPORT

DESCRIPTORS: (eALUMINUM) QUENCHING (COOLING) ),

(SCRYSTAL LATTICE DEFECTSs ALUMINUA), (®QUENCH

ING (COOLING),» ALUMINUM)» LIQUID METALS,

LIQUIDS, STRESSES, ENTROPY, EQUATIONS, ELEC

TRON MICROSCOPY), CRYSTAL LATTICES, v
IOENTIFIERS: 1963 (v

HIGH PURITY ALUMINUM WAS QUENCHED FROM THE LIQUID
STATE AND SPECIMENS WERE EXAMINED BY TRANSMISSION
ELECTRON MICROSCOPYe VERY HIGH DEN SITIES OF

DEFECTS IN THE FORM OF PERFECT LOOPS, IMPERFECT
LOOPS, AND SMALL BLACK SPOTS WERE 0B SERVEDe. THE
VACANCY CONCENTRATION, AS DEDUCED FROM THE NUMBER AND
SIZE OF DEFECTSs INCREASE WITH INCREASING TEMPERATURE
AT A MUCH SLOWER RATE IN THE LIQUID THAN IN THE
SOLIDe BOTH THE VACANCY FORMATION ENERGY AND THE
ENTROPY FACTOR APPEAR TO BE CONSIDERABLY REDUCED
ABOVE THE MELTING POINTe ALSOy A DISCONTINUITY IN

THE VACANCY CONCENTRATION IS OBSERVED AT THE MELTING
POINTs (AUTHOR) (vl
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UNCLASSIFIED
0DC REPORT BIBLIOGRAPHY SEARCH CONTROL NOes /Z0HCI

AD=410 100 '
MASSACHUSETTS INST OF TECH CAMBRIDGE LAB FOR INSULATION
RESEARCH

IONIC CONDUCTIVITY IN KCL=KBR MIXED SINGLE
CRYSTALS, (vl

MAY 63 24P
REPTe. NOe TR1S8O
CONTRACT: AF19 604 8483

UNCLASSIFIED REPORT

DESCRIPTORS: (®IONS, ELECTRICAL CONDUCTANCE!},
(®SINGLE CRYSTALSy MIXTURES)y (®CHLORIDES,
BROMIDES), CHEMICAL PROPERTIES, HEATING, HEAT
OF ACTIVATJON, QUENCHING (COOLING)y CRYSTAL
LATTICE DEFECTSy IMPURITIESy SYMMETRY (CRYSTAL
LOGRAPHY), THEORY, MEASUREMENT, TABLES, PREP

ARATIONy EXPERIMENTAL DATA. (V)
IDENTIFIERS: 1963y CHEMICAL COMPOSITION, IONIC e
CONDUCTIVITY. (vl

THE ITONIC CONDUCTIVITY OF KCL=KBR MIXED SINGLE
CRYSTALS AS A FUNCTION OF THE COMPOSITION AND THERMAL
TREATMENT OF THE SAMPLES HAS BEEN STUDIEDe THE
INTRINSIC ACTIVATION ENERGY MINIMIZED AT THE
COMPOSITION 50/50 MOLE & KCL=KBR, WHILE THE

INTRINSIC CONDUCTIVITY REACHED A MAXIMUM AT 67/33
MOLE % KBR=KCLe+ QUENCHING INCREASED

EXTRINSIC CONDUCTIVITY OVER THAT OF ANNEALED SAMPLES
EXCEPT IN COMPOSITIONS NEAR 50/50 MOLE % KCL*-

KBRe WHERE IT DECREASED EXTRINSIC CONDUCTIVITY.,

IT ALSO SLIGHTLY INCREASED INTRINSIC CONDUCTIVITY

IN ALL COMPOSITIONSe THESE EFFECTS ARE EXPLAINED

IN TERMS OF STRUCTURAL DEFECTS AND IMPURITIES.
{AUTHOR) (vl
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHC]

AD=410 593
11T RESEARCH INST CHICAGO ILL

A STUDY OF THE T1=ZR=0 SYSTEM. (v)

ODESCRIPTIVE NOTE: REPTe FOR 15 MAR 60-30 APR 62,
JUN 63 asp DOMAGALA yBY ReFoel

REPTe NQe 2194 |1

CONTRACT: AF33 616 7074

PROJS: 7022

TASK: 7022 02

MONITOR: ARL 63 104

UNCLASSIFIED REPORT

DESCRIPTORS: (eALLOYS, PHASE STUDIES),

{eTITANIUM ALLOYS, PHASE STUDIES), (®ZIRCONIUM
COMPOUNDS, DIOXIDES)y (®TITANIUM COMPOUNDS)

OXIDES)y OXYGENs TITANIUM, ZIRCONIUM,

MELTING, HEAT TREATMENT, METALLY, QUENCHING

(COOLING), HIGH TEMPERATURE RESEARCH, X=RAY

DIFFRACTION ANALYSIS, HARDNESSs CHEMICAL ANALYSIS,
MICROSTRUCTURE « tv)
IDENTIFIERS! 19623 )

PHASE RELATIONSHIPS ALONG THE VERTICAL SECTION FROM
T! TO ZR02 AND FROM T10 TO 2ZRD2 WERE

INVESTIGATED IN THE TI=ZR=0 SYSTEMs ARC

MELTED ALLOYS WERE PREPARED USING HIGH=PURITY INGREDI
ENTSe SAMPLES WERE ANNEALEDs» QUENCHED AND

SUBJECTED TO METALLOGRAPHIC PREPARATION AND STUDY.

A CURSORY MELTING POINT-COMPOSITION STUDY WAS
CONDUCTEDe APPROXIMATELY 390 DUPLJCATE HEAAT"

TREATED SPECIMENS WERE FORWARDED TO ARL FOR

CORRELATIVE WORKe {AUTHOR) (vl
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /20KCI

AD=4}11 78}
AUBURN RESEARCH FOUNDATJION ALA

THE EFFECT OF THICKNESS AND TEMPERING TEMPERA TURE
ON FRACTURE APPEARANCE TRANSITION TEMPERA TURE AND
CRITICAL FRACTURE TOUGHNESS OF HIGH STRENGTH SHEET
STEEL=PART 1. tv)

DESCRIPTIVE NOTE: FINAL TECHNICAL REPTe NOe 2
MAY 63 12pP MAYNOR HAL WelIMUELLER,
RICHARD Eol
CONTRACT: DA=01=009-0RD~-889

UNCLASSIFIED REPORY

DESCRIPTORS: (eSTEELs» FRACTURE (MECHANICS! ),
(®FRACTOGRAPHY, STEEL)) THICKNESS, HEAT
TREATMENT, TEMPERATURE, TRANSITION TEMPERATURE,
TOUGHNESS, SHEETSs BRITTLENESS: GQUENC™ING
(COOLING)y DUCTILITY. '3
IDENTIFIERS: 1963y HI) STEEL vl

FRACTURE APPEARANCE TRANSITION TEMPERATURE, OF

H=11 STEEL WAS OBSERVED TO DECREASE NON LINEARLY

WITH DECREASING SHEET THICKNESS FOR YIELD STRENGTHS
OF APPROXIMATELY 160, 200 AND 240 KSle THE EFFECT

OF DECREASING SHEET THICKNESS WAS RELATIVELY MORE
PRONOUNCED IN DEPRESSING FATYT THAN WAS THE EFFECTY

OF INCREASING TEMPERING TEMPERATURE. PHENOMENA
CONSISTING OF GROSS PIN=HOLE DEFORMATION OR BEARING
FAILURE,) RUPTURE THROUGH THE PIN=HOLE AREA, FORMATION
OF STEPS OF FLAT FRACTURE AND ASYMMETRICAL FRACTURE
TOPOGRAPHNY, FREQUENTLY WERE OBSERVED FOR FRACTURE
TOUGHNESS SPECIMENS OF 160~KS! YIELD STRENGTHe.
{AUTHOR) (v
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UNCLASSIFIED

DDC REPQRT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHC])

AD=422 662
CONNECTICUT UNIV STORRS

METALLURGICAL FACTORS INFLUENCING THE MAGNETIC
ANALYSIS OF SURFACE HARCENED AND TEMPERED STEEL. tv)

DESCRIPTIVE NOTE: FJINAL PROGRESS REPT.,
0CT 63 14P BARTHOLOMEW,EDWARD Lo sJRe !
CONTRACT: DAl9 020AMCD232

UNCLASSIFIED REPORY
SUPPLEMENTARY NOTE:

DESCRIPTORS: (eSTEEL.: MAGNETIC PRQPERTIES)s (CAUSTENITE,
MAGNETIC PROPERTIES)) (®MARTENSITE, MAGNET]C
PROPERTIES), STRESSES, SURFACES, HARDENINGy CARBON)
CARBIDESy IRON COMPOUNDS, DISTRIBUTION, QUENCHING
(COOLING), HEAT TREATMENT, MICROSTRUCTURE, ELECTRON

MICROSCOPY, SURFACE PROPERTIES V)
IDENTIFIERS? 1963, W=8620 STEEL, RESIDUAL STRESSES,
CASE HMARDENING, TEMPERING (ul

AN ELECTRON MICROSCOPE STUDY OF MICROSTRUCTURAL
CHANGES INDUCED BY PROGRESSIVE TEMPERING OF
CARBURIZED, OIL QUENCHED, REFRIGERATED (=100 F)

AND UNREFRIGERATED 1/8 = X 3/4 = X 3/4 ~INe SPECIMENS
OF H=8620 STEEL SHOWED A SJGNIFICANT MAGNETIC

CHANGE TO ACCOMPANY THE APPEARANCE OF PERCARBIDES IN
MARTENSITE PLATES WHILE RETAINED AUSTENITE AND
RESIDUAL STRESS HAVE REMAINED UNCHANGEDe. RETAINED
AUSTENITE WAS FOUND TO INFLUENCE MAGNETIC
MEASUREMENTSe DISTRIBUTIONS FROM SURFACE INTO CORE
WERE DETERMINED FOR RETAINED AUSTENITE AND RESIDUAL
STRESS RESULTING FROM 1650 Fyo» | 1/2 HOUR

CARBURIZING (SOILD) FOLLOWED BY OIL QUENCHING,

BRINE QUENCHINGs OIL QUENCHING AND REFRIGERATING AT =~
100 Fy» AND LIQUID NITROGEN QUENCHING FOR BOTH 1/8 =
AND 1/% = INeo THICK SPECIMENSe: ALL ATTYEMPTS YO

EFFECT RESIOUAL STRESS RELAXATION BY EXPOSURE TO A

MAGNETIC FIELD WERE UNSUCCESSFULe (AUTHOR! (v}
UNCLASSIFIED /T0KC}

T TR e Ottt

.,4uu“‘-.m-mnﬂh-.h-ﬂ_H.ﬂ-ﬁ.-‘ﬂﬂﬂ---ﬂﬂn-ﬂ-.iﬁﬂ;—



UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOes /ZOHCI

AD=423 251 ,
ROCK ISLAND ARSENAL ILL

EXPERIMENTAL HEAT TREATMENT OF M=60 MACHINE GUN
BOLTS, )

AUG 63 21P GOETTSCHIPe Eo
REPTe NOe RIA=63I=2761

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE?

DESCRIPTORS: (®GUN COMPONENTSs STEEL)s (eSTEEL)» PHYSICAL
PROPERTIES )y HEAT TREATMENTs ALLOYS, QUENCHING
(COOLING), OILS, SALTS (V)

JOENTIFIERS: 19639 MACHINE GUN BOLTSy M=60 GUNS {v)

PRESENTED IS THE DEVELOPMENT AND TESTING OF
CARBURIZING AND HEAT TREATING PROCEDURES FOR A SERIES
OF EXPERIMENTAL M~=60 MACHINE GUN BOLTS

MANUFACTURED OF 9310 ALLOY STEELe ACCEPTABLE CASE
AND CORE PROPERTIES WERE OBTAINED WITH MINIMUM HEAT
TREAT DISTORTION BY QUENCHING THE SUBJECT BOLTS
OIRECT FROM A 1700 F GAS CARBURIZING TREATMENT [NTO
A STILL SALY BATH AT 400 F, FOLLOWED BY =100 F
REFRIGERATING AND 350 F TEMPERING TREATMENTS.
COMPARATIVE LOW TEMPERATURE IMPACT DATA WERE
OBTAINED ON CARBURIZED 8620 AND 9310 MATERIAL IN OJL
QUENCHED AND 400 F SALT QUENCHED CONDITIONS.

{AUTHOR) (V)
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AD=423 7364
BOEING SCIENTIFIC RESEARCH LABS SEATTLE WASH

THE MARTENSITIC TRANSFORMATION IN AN IRON : 16+
PERCENT CHROMIUM : 45 PERCENT NICKEL ALLOY, (vl

AUG 63 27r BLACKBURN ) KARTIN Jeo |
REPTe NO. |} B2 028)
PROJ: | 82 028}

UNCLASSIFIED REPORT
@ SUPPLEMENTARY NOTE: ALSO AVAILABLE FROM THE AUTHORe.

DESCRIPTORS: (OMARTENSITE, TRANSFORMATIONS), (®IRON
ALLOYS, PHASE KTUDIES), CHROMIUM ALLOYS, NICKEL ALLOYS,
MICROSTRUCTURE, ELECTRON MICROSCOPY, HEAT TREATMENT,
QUENCHING (COOLING), COLD WORKING,» DEFORMATION,
AUSTENITE, CRYSTAL LATTICESs SHEAR STRESSES, SYMMETRY
(CRYSTALLOGRAPHY)y CRYSTAL LATTICE DEFECTS tv)

IDENTIFIERS: (OMARTENSITE, TRANSFORMATIONS),

(®IRON ALLOYS, PHASE STUDIES)), CHROMIUM ALLOYS,

NICKEL ALLOYS, MICROSTRUCTURE, ELECTRON

MICROSCOPY, HEAT TREATMENT, QUENCHING ¢ COOLING»

COLD WORKINGe DEFORMATIONy, AUSTENITE. CRYSTAL

LATTICES) SHEAR STRESSES,

SYMMETRY(CRYSTALLOGRAPHY), CRYSTAL LATTICE

DEFECTS vl

TRANSMISSION ELECTRON MICROSCOPY WAS USED TO

STUDY THE PHASES AND MICROSTRUCTURAL CBANGES PRODUCED
BY VARIOUS HEAT TREATMENTS IN AN FE ¢ CR ¢ NI

ALLOYe TWO TYPES OF MAYTENSITE WERE IDENTIFIED IN

THIS SYSTEMe NEEDLES OF BeCeCe ALPHA = MARTENSITE 1
ARE FORMED IN SLOWLY COOLED OR QUENCHED SPECIMENS. ' ‘
A SMALL NUMBER OF PLATES OF EPISLON = MARTENSITE

ARE PRODUCED BY DEFORMATION AT ROOM TEMPERATURE.
TEMPERING AT TEMPERATURES UP TO 600 C PRODUCES A
DISPERSION OF THE CARBIDE M23Té IN THE BeCeCe

MATRIXe SOME FAJTORS CONTROLLING THE MARTENSITE

AND AUSTENITE IN THE MICROSTRUCTURE ARE DISCUSSED.
(AUTHOR) (Ul
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO» /ZOHCI

AD=423 607
UNIJTED STATES STEEL CORP P]TTSBURGH PA

EVALUATION OF THE HARDENABILITY, TEMPERABILITY, AND

MECHANICAL PROPERTIES OF TEN SN]I=CR=M0 STEELS:. (vl
DESCRIPTIVE NOTE: PROGRESS REPT.,
?EP 63 1y MANGANELLO¢Se Je {PORTER L *
Fo

REPT« NO. S11109 )

CONTRACT: NORSS88540

PROJ: 40 18 0C1 9.SRO07 0! Ol
TASK: 853

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE?S

DESCRIPTORS: (eSTCELs MECHANICAL PROPERTIES), (OMETAL
PLATES, STEEL), HARDENINGs SUBMARINE HULLS» MANGANESE,
CHROMIUM, MOLYBDENUMy» VANADIUM, HEAT TREATMENT,
QUENCHING (COOLING), MARTENSITE, MICROSTRUCTURE,
BRITTLENESS, TOUGHNESS) AUSTENITE, CHEMICAL ANALYSIS,
FRACTURE (MECHANICS)y NICKEL ALLOYS, CHROMIUM ALLOYS,
CHROMIUM ALLOYS, MOLYBDENUM ALLOYS, TEMPERATURE,

ahaibinhiionsiatng

BAINITE, EXPERIMENTAL DATA )
IOENTIFIERS: 1963y HY=130/150 STEELs SNI=CR=MO STEEL,
CHARPY Ve=NOTCH (v)

PREVIOUS STUDIES TO DEVELOP AN HY=]130/150
SUBMARINE=HULL STEEL INDICATED THAT A QUENCHED AND
TEMPERED N1=CR=MO OR Nl=CR=MO=-V STEEL

CONTAINING ABOUT 5% NI APPEARED VERY PROMISING

FOR THIS APPLICATIONe HOWEVER, THE HARDENABILITY

OF THE STEELS STUDIED WAS TOO LOW FOR &4=INe THICK
PLATESy AND THE TEMPERABILITY OF THE STEELS WITHOUT
VANADIUM WAS UNSATISFACTORYe THNEREFORE, THE

EFFECTS OF VARIATIONS IN MANGANESE, CHROMIUM,
MOLYBDENUM, AND VANADIUM ON THE HARDENABILITY,
MECHANICAL PROPERTIES), AND TEMPERABILITY OF TEN

VACUUM=MELTED, VACUUM=CARBON~DEOXIDIZED SN]=CR~ H
MO STEELS WERE DETERMINED ON 1/2=INe THICK PLATES
THAT WERE WATER-QUENCHED FROM 1500 F AND TEMPERED
TO SIMULATE LIGHT=GAGE PLATES AND THAT WERE BLOWER-
COOLED FROM 1500 F AND TEMPERED TO SIMULATE THE
HEAT TREATMENT AT THE MIDTHICKNESS OF A WATER~-

QUENCHED 4=INe THICK PLATE. (AUTHOR) vl
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UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe« /Z0OHCIL

AD=42) 8))
UNITED Sy1afES STEEL CORP PITTSBURGH PA

SIMULATION OF THE COOLING OF A WATER=QUENCHED 4=INCH=-
THICK PLATE. (V)

DESCPIPTIVE NOTE! PROGRESS REPT.,
SEP 63 lv MANGANELLO4Se Je IPORTER Lo
Fo ISITKOWRe Jeo
REPTes NOe S}1105
CONTRACT! NOBSB88540
PROJ: 40 ;8 0Ol 8,SRO07 01 O}
TASK: 853

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (®STEELs QUENCHING (COOLING)), (®SUBMARINE
HULLS» METAL PLATES)s (®QUENCHING (CCOLING), METAL
PLATES), SIMULATION, MECAANICAL PROPERTIES)
MICROSTRUCTURE, THICKNESS, HEAT TREATMENT, WARDNESS),
COOLINGy AJR COOLED, BLOWERS '3
IDENTIFIERS: 1963, HY=80 STEEL tv)

BECAUSE THE PROPERTIES OF SUBMARINE~HULL STEELS

MUST BE DETERMINED IN PLATE THICKNESSES THROUGH 4
INes AND BECAUSE 4=INe THICK PLATES CANNOT BE
SATISFACTORILY PRODUCED FROM SMALL=SIZE LABORATORY
HEATS OF STEEL, A TECHNIQUE WAS REQUIRED THAT wouLD
PERMIT SIMULATION OF THE COOLING AT THE MIOTHICKNESS
OF WATER=-QUENCHED 4=INe THICK PLATES IN A LIGHT=GAGE
PLATE, PERFERABLY 1/2 INe THICKs A CENTRIFUGAL=
BLOWER AND WIND=CHANNEL ARRANGEMENT WAS DEVISED THAT
COOLED 1/2=INe THICK PLATES FROM 1500 TO 400 F IN 7
TO 8-1/2 MINUTES FOR THE EXTREMES OF THE POSSIBILE
EXPERIMENTAL COOLING CONDITIONS. WHEN THE

MECHANICAL PROPERTIES AND MICROSTRUCTURE OF 1/2=INs
THICK PLATES OF HY=80 STEELs CUT FROM THE CENTER OF

A 4=INe THICK PLATE AND BLOWER=COOLED AFTER
AUSTENITIZING, WERE COMPARED WITH THOSE AT THE
MIDTHICKNESS OF THE 4=INe THICK WATER=QUENCHED PLATE,
THE RESULTS INDICATED THAT THE BLOWER=COOLED PLATE
HAD COOLED ONLY SLIGHTLY SLOWER THAN THE MIDTHICKNESS

OF THE 4=INCH=THICK PLATEe (AUTHOR) (vl
21
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPNY SEARCH CONTROL NOe /ZOMWCI

AD=423 8}2
UNITED STATES STEEL CORP PITTSBURGH PA

FEASIBILITY OF DEVELOPING AN HY=180/210
WELDMENT. (vl

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPTe NOe i, 1}

JUNE=30 SEP 63
SEP 63 1R ] PORTERsLe Feo SRATHBONE Ae Mo

JROLFEsSe Te SLESNEWICH,Ae |

REPTe NOe S20000 I

CONTRACT: NOBSB88540

PROJS 40 318 002 8,5S050 0DOO

TASK: 1567

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:?

DESCRIPTORS: (®STEELs» WELDING)s (®SUBMARINE HULLSs METAL
PLATES)s (OWELDING, METAL PLATES)y WELDS, MARTENSITE
(MATERIALS) s AGING (MECHANICS), TOUGHNESS, WELDING ROCS,
BRITTLENESS, HOT WORKING) HEAT TREATMENT, QUENCHING
(COOLING), FEASIBILITY STUDIESy) METALLOGRAPHYs» ELECTRON
MICROSCOPY, MICROSCOPY, ELECTRON DIFFRACTION ANALYSIS,
X=RAY DIFFRACTION ANALYSIS, NICKEL ALLOYS: COBALT
ALLOYS, MOLYBDENUM ALLOYSs TITANIUM, ALUMINUM,
MOLYBDENUM, FRACTOGRAPHY), CHEMICAL ANALYSIS, HARDENING,
MECHANICAL PROPERTIESy EXPERIMENTAL DATA 'R

IDENTIFIERS: 1963, HY=~180/200 STEEL,» MARAGING STEEL,
CHARPY V=NOTCH, IBNI=8CO=MO STEEL+ I2NISG=3MO STEEL
HY=80 STEEL ('Y

BASE=-METAL STUDIES WERE CONCENTRATED ON AN
EVALUATION OF THE POTENTIAL OF MARAGING STEELS AS
HY180/210 BAASE METALSe THE RESULTS OBTAINED TO

DATE INDICATE THAT THE MARAGING STEELS, PARTICULARLY
IN l= TO 4«INo THICK PLATES, EXMIBIT POORER NOTCH
TOUGHNESS THAN QUENCHED AND TEMPERED STEELS AT YIELD
STRENGTHS IN THE RANGE |50 TO 200 KSle THE
EMBRITTLEMENT CAUSING THE REOUC.D NOTCH TOUGHNESS IS
BEING INTENSIVELY INVESTIGATED. ALTHOUGH STUDIES

TO DETERMINE THE CAUSE AND ELIMINATION OF
EMBRITTLEMENT WILL BE CONTINUVED, STUDIES ON QUENCHED
AND TEMPERED STEELSy ON STEELS STRENGTMENED BY A
COMBINATION OF CARBON MARTENSITE AND AGE MARDENING,
AND ON SPEDIAL PROCESSING TECHNIQUES SUCH AS
AUSFORMING AND RAPID HEAT TREATMENT WILL BE
ACCELERATEDe (AUTHOR) (v}

22
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AD=423 813
UNITED STATES STEEL CORP PITTSBURGH PA

DEVELOPMENT OF AN HY=}30/150 WELDMENT. v

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPTe NOo ¢ 1
JUNE=30 SEP 63
SEP 63 lv PORTER)Le Fo IRATHBONE jAe Mo
IROLFE)Se To ILESNEWICH AW |
REPTe NOe CONTRACT
PROJ: 40 38 0O0f 12,SR007 01 0!
TASK: 853

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (eSTEELs» WELDING), (®SUBMARINE HULLS,» METAL
PLATES)y (*WELDINGy METAL PLATES),» WELDS, WELDING RODS,
TOUGHNESS, FRACTURE (MECHANICS), COLD WORKING) MATERIAL
FORMING, MECHANICAL PROPERTIES, HARDENING, QUENCHING
(COOLING), HEAT TREATMENT, CHEMICAL ANALYS]S» BLOWERS,
AIR COOLEDy, EXPERIMENTAL DATAy» NICKEL ALLOYS, CHROMIUM
ALLOYS, MOLYBDENUM ALLOYS, VANADIUM ALLOYSy MANGANESE,

SILICON: ALUMINUM: CARBON (v}
IDENTIFJERS: 1963, HY=130/)50 STEEL, HY=80 STEEL,
CHARPY V=NOTCH, BNI=CR=MO STEEL tv)

BASE-METAL STUDIES OF A SERIES OF SNI=CR=MO
LABORATORY STEELS INDJCATED THAT A SNI=0e785MN=-
0+S5CRO«5M0~0,07V STEEL EXHIBITED AN EXCELLENT
COMBINATION OF STRENGTH AND TOUGHNESS: EXCELLENT
TEMPERING CHARACTERISTICSs AND ADEQUATE HARDENABILITY
FOR A 4=INes THICK WATER-QUENCHED PLATE. THE

RESULTS OF THESE LABORATORY STUDIES ARE SO
PROMISING THATY AN 80=TON HEAYT OF THE AFOREMENTIONED
STEEL WILL BE PRODUCED DURING THE WEEK OF OCTOBER
79 19639 FOR EXTENSIVE EVALUATION, INCLUDING AN
EVALUATION OF ITS COMPATIBILITY WITH THE MOST
PROMISING HY=130/150 FILLER METAL. STUDIES OF

OTHER TYPES OF HY=130/150 STEELS AND OF THE EFFECT
OF MINOR ELEMENTS ON THE PROPERTIES OF HY~130/150

STEELS WILL BE CONTINUEDe (AUTHOR) (vl
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHCI

AD=429 142
UNITED STATES STEEL CORP MONROEVILLE PA

FEASIBILITY OF DEVELOPING AN HY=]180/210
WE_OMENT, (V)

DESCRIPTIVE NOTE: GQUARTERLY PROGRESS REPTes NOe¢e 2, | OCT=

31 DEC 63,
JAN 64 23P PORTERsLe Fo IRATHBONE JAe M.

JROLFE+Se Te IDORSCHU(Ke Eo 1§

REPTe NOe AAS NP48

CONTRACT: NOBS88540

PROJ: 40 38 002 11,5S0%0 000

TASK: 1567

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE?

DESCRIPTORS: (eSUBMARINE HULLS, METAL PLATES). (®STEEL,
WELDS), MATERIAL FORMING, TOUGHNESS, QUENCH]ING :
(COOLING), HEAT TREATMENT, AGING (MATERIALS)y HARDENING,
MARTENSITEs MICROSTRUCTURE, MECHANICAL PROPERTIES,
FEASIBILITY STUDIES, NICKEL ALLOYS, CHROMIUM ALLOYS,
MOLYBDENUM ALLOYS, VANADIUM ALLOYS : {u)

JOENTIFIERS: 1964y HY=180/210 STEEL, MARAGING
STEEL (vl

PRELIMINARY STUDIES ON LABORATORY AND PRODUCTION
EXPERIMENTAL MARAGING STEELS BEING CONSIDERED AS
HY=180/210 STEELS HAVE DEFINED A NUMBER OF FAC TORS
THAT CAUSED LOW NOTCH TOUGHNESS, AND SEVERAL
LABORATORY AND PRODUCTION MARAGING STEELS HAVE
RECENTLY BEEN PRODUCED THAT HAVE SIGNIFICANTLY
IMPROVED NOTCH TOUGHNESSe FURTHER MODIFICATIONS IN
COMPOSITION AND PROCESSING PRACTICES ARE BEING
INVESTIGATED THAT SHOULD LEAD TO THE DEVELOPMENT OF
MARAGING STEELS WITH EVEN BETTER NOTCH TOUGHNESS.
SEVERAL QUENCHED AND TEMPERED STEELS AND A STEEL
STRENGTHENED BY A COMBINATION OF CARBON MARTENSITE
AND AGE HARDENING APPEAR PROMISINGe SEVERAL
NONCONVENTIONAL PROCESSING PROCEDURES ALSO APPEAR
PROMISING AS METHODS FOR INCREASING STRENGTH WITH
LITTLE OR NO LOSS IN NOTCH TOUGHNESSs (AUTHOR) (V)
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHCI

AD=429 1423
UNITED STATES STEEL CORP MONROEVILLE Pa

SUBSTITUTION OF MANGANESE FOR NICKEL IN NJ=CR=MO
STEELS. V)

DESCRIPTIVE NOTE! PROGRESS REPTe,
JAN 44 22P DABKOWSKI+De Se IMANGANELLO,
Se Jeo IPORTERyLe Fol :
REPTe NOe» AAS NPI6
CONTRACT: NOBS88540
PROJ: 40 18 001 14 .SROO701 01l
TASK: 853

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (eSUBMARINE HULLSs METAL PLATES)s (OSTEEL,
HARDENING) s NICKEL ALLOYSs CHROMIUM ALLOYS, MOLYBDENUM
ALLOYS, MANGANESE, MECHANICAL PROPERTIES, QUENCHING
(COOLING), HEAT TREATMENT (vl

IDENTIFIERS: 1964y HY=130/150 STEEL (vl

A LABORATORY STUDY WAS INITIATED IN WHICH THE
MANGANESE CONTENT OF SIX NI=CR=MO STEELS WAS
INCREASED FROM De5 TO 3408 AND THE NICKEL CONTENT
WAS DECREASED FROM 4¢5 TO 0¢5% TO MAINTAIN A
CALCULATED HARDENABILITY INDEX OF 15 TO 20 THE
EVALUATION CONSISTED OF HARDENABILITY), MECHANICAL=-
PROPERTY, AND TEMPERABILITY STUDIES ON WATER=QUENCHED
AND ON BLOWER=COOLED 1/2=INe=THICK PLATES OF THE SIX
VACUUM=MELTED, VACUUM=CARBONDEOXIDIZED MN=N}-

CR=MO STEELSe THE RESULTS SHOWED THAT THE
HARDENABILITY OF THE WIGHERMANGANESE STEELS (1.0 TO
3.08% MN) WAS LESS THAN THAT PREDICTED FROM THE
CALCULATIONSs AND THE NOTCH TOUGHNESS OF THE WATER~
QUENCHED AND OF THE BLOWER=COOLED PLATES DECREASED
CONTINUOUSLY AS THE MANGANESE CONTENT INCREASED.

(AUTHOR) vl
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0DC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZONCI

AD=H29 447
UNITED STATES STEEL CORP MONROEVILLE PA

PRODUCTIQON AND PROPERTIES OF SNI=CR=MOwY STEEL
PLATES) v

JAN 64 v MANGANELLGsSe Jo SPORTER L
Fo ILOVEDAY»Ge Eol
CONTRACT: NOBS88540
PROJ: 40 18 001 16,SR0O07 0l 01

TASK: 853
UNCLASSIFIED REPORTY
SUPPLEMENTARY NOTE:

DESCRIPTORS: (eSUBMARINE HULLS, STEEL)» (OSTEEL,
MATERIAL FORMING)y» MELTING, CASTING, RARE EARTHS,
ROLLING (METALLURGY)y MECHANICAL PROPERTIES, NICKEL
ALLOYS)y CHROMIUM ALLOYS, MOLYBDENUM ALLOYS, VANADIUNM
ALLOYS, HEAT TREATMENT, QUENCHING (COOLING), TENSILE
PROPERTJES: TOUGHNES, MICROSTRUCTURE, CHEMICAL ANALYS(U)

JIOENTIFIERS: 1964y SNI=«CR=MO-V STEEL» HY=130/150
STEEL (vl

AN 80=T05) BASIC~ELECTRIC=FURNACE, FIVE=INGOT MHEAY
OF A SNI=CR=MO=V STEEL CONSIDERED PROMISING

AS AN HY=}30/150 STEEL WAS PRODUCED YO PROVIDE
MATERIAL FOR EVALUATION OF ITS SUITABILITY AS AN HY=
1307550 WELDMENT AND TO PROVIDE MATERIAL TO THE
MARINE ENGINEERING LABORATORY FOR AN EVALUATION

OF THE EFFECT OF THE ADOITION OF RARE EARTHS ON THE
PROPERTIES OF A BUBMARINE~HULL-TYPE STEEL HAVING A
MINIMUM YIELD STRENGTH OF 1490 KSI. THE RESULTS OF
CHE PRODUCTION AND PROPERTIES OF THE SNI=CR~MO~

V STEEL ARE SUMMARJZEDe (AUTHOR) (vl
UNCLASSIFIED /T0KC)
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AD=430 23853 .
GENERAL DYNAMICS/FORT WORTH TEX

SURFACE TRANSFORMATIONS [N AN IMPACTED STEEL ROD,
vl

JUL 63 20P POTTER)Re Do
REPTe NOe ERR FW21)
CONTRACT: AF33 657 11214

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE!

! DESCRIPTORS: (oSTEEL.+ TRANSFORMATIONS)y (oIMPACT SHOCK,
STEEL)y» MICROSTRUCTURE, MARTENSITEy ABLATION» SURFACES,
RODS+ PLASTICITY, HARDNESS) HEATING) QUENCHING
(COOLING), TIME (vl

IDENTIFIERS: 1964y 1035 STEELLy FERRITE (JRON) (v)

A SAE 1035 STEL WAS IMPACTED ON ITS ENDs RESULTING

IN ABLATION OF THE STEEL SURFACE BY A HIGHLY PLASTIC
MATERIAL FLOWING UNDER THE IMPACT EFFECT AND CAUSING
HIGH RATE TRANSFORMATIONS OF THE STEEL'S
MICROSTRUCTUREs (AUTHOR) (vl
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe« /ZOHCI)

AD=430 911
MANLABS INC CAMBRIODGE MASS

THERMOMECHANICAL TREATMENTS APPLIED TO ULTRAMIGH=
STRENGTH BAINITES, V)

DESCRIPTIVE NOTE! PROGRESS REPTe NOs» 5y 15 0CT~15 DEC
3.
DEC 43 28pP
CONTRACT: N&OO 19 5981}

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (oSTEELs TRANSFORMATIONS), (eTOOL STEEL,
HARDENING) s CHROMIUM ALLOYS, IRON ALLOYS), AUSTENITE,
BAINITE, MARTENSITE, HEAT TREATMENT, ODEFORMATION.
MECHANICAL WORKINGy TEMPERATURE, COLD WORKING» HOT
WORKING, QUENCHING (COOLING)s CRYSTAL STRUCTURE,
MICROSTRUCTURE, CRYOGENICSy ELECTRON MICROSCOPY,
MICROSCOPY, X=RAY DIFFRACTION ANALYSISy METALLOGRAPHY,
MECHANICAL PROPERTIES tu)

JOENTIFLIERS: 1963, Hll STEEL, 4350 STEEL )

RETAINED AUSTENITE DETERMINATIONS WERE MADE IN

H1l WHICH HAD BEEN SUBJECTED YO VARIOUS THERMAL AND
THERMOMECHANICAL TREATMENTS. IT WAS FOUND THAT uP

TO 35% AUSTENITE IS RETAINED WHEN BAINITE 1S FORMED
AT 550 F FROM EITHER DEFORMED OR UNDEFORMED
AUSTENITEe FOR TEMPERING TEMPERATURES BELOW 1000

Fo RETAINED AUSTENITE HAS A CONSIDERABLE EFFECT ON
THE YIELD STRENGTH OF THE MIXED STRUCTUREs THE
INFLUENCE OF RETAINED AUSTENITE ON THE YIELD STRENGTH
1S NOT DIRECTLY PROPORTIONAL TO ITS VOLUME PERCENT.
(AUTHOR) 1)
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AD=432 999
MASSACHUSETTS INST OF TECH CAMBRIDGE

INVESTIGATION OF SOLIDIFICATION OF HIGH STRENGTH
STEEL CASTINGS.

DESCRIPTIVE NOTE:! INTERIM SUMMARY REPTey 9 DEC 61-8
DEC 62,
DEC 63 51P
CONTRACT: ODA=19=020-0RD=5443
PROJ: 1A024401al10
MONITOR: AMRA CR63 04 |}

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (®STEELys» CASTINGS), (®CRYSTALLIZATION,

(vl

STEEL)y IRON ALLOYS, NICKEL ALLOYS, MELTING) COOLING,
QUENCHING (COOLING), CRYSTAL STRUCTURE, GRAIN STRUCTURE

(METALLURGY)» METALLOGRAPHY, CRYSTAL GROWTH,
MICROSTRUCTURE, POROSITY, ETCHED CRYSTALS, SOL]DS,

FREEZING) DIFFUSION, NICKEL, DISTRIBUTION, TENPERATURE»

TIME» HIGH TEMPERATURE RESEARCH
IDENTIFIERS: 1963y ELECTRON MICROPROBE,
MICROPOROSITY

A FURNACE WITH RELATED APPARATUS FOR FULLY

v
V)

CONTROLLING SOLIDIFICATION IN SMALL SAMPLES OF IRON~

BASE ALLOYS WAS COMPLETED AND INSTALLEDe STUDIES
WERE CONDUCTED USING THE EQUIPMENT TO STUDY
SOLIDIFICATION OF AN IRON=NICKEL ALLOYe EMPHASIS OF
THE WORK WAS ON EFFECT COOLING RATE ON DETAILS OF
DENDRJTE MORPHOLOGY AND ON MICROSEGREGATION IN A
SOLUTE=RICH SYSTEMs AT HIGHER COOLING RATES, THERE
IS A TENDENCY FOR FORMATION OF *'PRIMARY PLATES®?
(FILLING IN OF INTERSTICES BETWEEN PRIMARY AND
SECONDARY ARMS DURING THE EARLY STAGES OF
SOLIDIFICATION)s AT LOWER COOLING RATES, THERE 1S

A TENDENCY FOR.FORMATION OF SECONDARY PLATES
(FILLING IN OF INTERSTICES BETWEEN SECONDARY AND
TERTIARY DENDRITE ARMS)e DENDRITE ARM SPACING
INCREASES LINEARLY WITH THE RECIPROCAL OF THE SQUARE
ROOT OF THE COOLING RATEe. SECONDARY AND TERTIARY
ARM SPACINGS ARE ROUGHLY EQUIVALENTs (AUTHOR)
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AD=435 77¢%

COLUMBIA UNIV NEW YORK SCHOOL OF ENGINEERING AND APPLIED
SCIENCE

STUDY ON YIELDING OF ]RON, (vl

FEB &4 122P LEEJEUN Ve §
REPTs NOs» TR4
CONTRACT: NONR2666)

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE! DOCTORAL THESIS.

DESCRIPTORS: (eJRON, MECHANICAL PROPERTIES), (SQUENCHING
(COOLING), TEMPERATURE)» CARBON, TENSILE PROPERTIES,
GRAIN STRUCTURES (METALLURGY)» INTERNAL FRICTION, GRAIN
BOUNDARIES, THEORY, AGING {MATERIALS)s STRAIN
(MECHANICS), SOLUBILITY, SOLID SOLUTIONS, CRYSTAL
LATTICE DEFECTS, MEAY TREATMENT

IDENTIFIERS: 1964, PEIERLS=NABARRO STRESS

—-—
ce
- N

THE EFFECT OF QUENCHING ON THE YJELD STRESS OF IRON
WAS STUDJED AT EXTREMELY SMALL CARBON CONCENTRATIONS.
SWEDISH JRON WIRE SPECIMENS OF VARIOUS GRAIN SJZES
WERE DECARBURIZED UNTIL THEY SHOWED NO YIELD POINT OR
STRAIN=AGING (70 HOURS OF WET=HYDROGEN TREATMENT AT
716 C)eo AFTERWARDS THEY WERE RECARBURIZED IN AN
ATMOSPHERE OF NORMAL HEPTANE AND ODRY=HYDROGEN AT 716
C AND QUENCHED FROM VARIOUS TEMPERATURES: RANGING
FROM 130 YO 730 Cy INTO ROON~TEMPERATURE WATER, AND
TENSILE TESTEDe CARBON CONTENTS WERE MEASURED BY

THE INTERNAL FRICTION TECHNIQUEs (AUTNOR) (v)
UNCLASSIFIED /20MC|
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AD~456 330 ;
UNITED STATES STEEL CORP MONROEVILLE PA APPLIED RESEARCH :
LAB ;
RAPID HEAT TREATMENT OF ENJeCReMO=V STEEL: (v) '

DEC 64 v HAAKsRe Po JKRAMERsKe He }

PORTERsLe Fo (ZABELSKYiRe We 1}
CONTRACT: NOBSB88540
PROJ: SSO50 000 »USS PROJ.40 016 002 2%
TASK: 1567

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (oSTEEL» HEAT TREATMENT)s MECHANICAL
PROPERTIESy TENSILE PROPERTIES: TEMPERATUREs QUENCHING

(COOLING), EXPERIMENTAL DATA ' ful
IDENTIFIERS: CHARPY IMPACT TEST, STEEL CR=MOSNI~V,
STEEL HY=130/150 (v

BECAUSE A PREVIOUS STUDY SHOWED THAT THE YIELD
STRENGTH AND TOUGHNESS OF CONVENTIONALLY QUENCHED AND
TEMPERED STEELS WOULD BE SIGNIFICANTLY IMPROVEOD BY
RAPID AUSTENITIZINGy A STATISTICALLY DESIGNED PROGRAM
WAS INITIATED TO EVALUATE RAPIDHEAT=TREATMENT
VARIABLESe THE EFFECT OF PRIOR MICROSTRUCTURE

(AS=ROLLED AND AS<=QUENCHED), HEATING RATE (2,
104 AND 200 F PER SECONDI)¢+ NUMBER OF
AUSTENITIZING PASSES (1 AND 5)y PEAK
AUSTENITIZING TEMPERATURE (1400, 1550, AND 1700
F)y HOLDING TIME AT PEAK TEMPERATURE (10 Yo 15
AND 50 TO 70 SECONDS), AND TEMPERING TEMPERATURE
(UNTEMPERED» 400, 700, AND 1000 F) ON THE
MECHANICAL PROPERTIES OF THE SNI=CR=MO=-vV
EXPERIMENTAL HY130/150 STEEL WERE DETERMINED AND ,
COMPARED WITH THOSE OF CONVENTIONALLY HEAT=TREATED !
SNI=CR~MO=V STEELe THZ STATISTICAL g
ANALYSIS OF THE DATA PREDICTED THAT THE BN]=CR~= i

MO=V STEEL WILL EXHIBIT A YJELD STRENGTH OF 185 i
KSIs A TENSILE STRENGTH OF 204 KSI, AN ELONGATION OF 1
17%, A REDUCTION OF AREA OF 68 PERCENT,; AND A '
CHARPY ENERGY ABSORPTION AT 80 F OF 70 FT=LB WHEN
AS=ROLLED MATERIAL IS RAPIDLY AUSTENITIZED S TIMES

AT 200 F PER SECOND TO A PEAK TEMPERATURE OF 1400

Fy WATER=QUENCHEDs AND CONVENTIONALLY TEMPERED AT

360 Fo (AUTHOR) (vl
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AD=459 672 .
UNJTED STATES STEEL CORP MONROEVILLE PA APPLIED RESEARCH

LAB

EFFECT OF COMPOSITION AND HEAT TREATMENT ON THE
MECHANICAL PROPERTIES OF NI=CR=MQO SUBMARINE~HULL

STEELS = I V)
DESCRIPTIVE NOTE: TECHNICAL PROGRESS REPYT.,
MAY 43 aop MANGANCELLO Se Jeo IPORTER L
Fe ¢

REPTe NOe S=11109
CONTRACT: NOBSB88540
PROJ: 40 8 001 4

UNCLASSIFI1ED REPORT
SUPPLEMENTARY NOTE:
DESCRIPTORS: (oSUBMARINE HULLS+ STEEL)s (eSTEEL,

MECHANICAL PROPERTIES)) CHEMJICAL ANALYS]S, HEAT
TREATMENT, HARDNESS, TOUGHNESSy MICROSTRUCTURE,

QUENCHING (COOLING)s SHIP PLATES (v
IDENTIFIERS: STEEL HY=130/150, CHEMICAL COMPOSITION,
NOTCH TOUGHNESS: TEMPERING (V)

PREVIOUS STUDIES TO DEVELOP A SUBMARINE-HULL STEEL
THAT WOULD MEET THE Ue Seo NAVY REQUIREMENTS FOR AN
HY=130/150 STEEL INDICATED THAT A 5 1/4N]=CR~

MO=V STEEL APPEARED PROMISING EXCEPT THAT THE
HARDENABILITY OF THIS STEEL WAS TOO LOW FOR USE AS 4=
INe=THICK PLATESe THEREFORE» A PRELIMINARY STUDY

WAS INITIATED ON S5NI=CReM0 STEELS TO ESTABLISH

THE RANGE OF MARDENABILITIES REQUIRED TO OBTAIN THE
DESIRED MICROSTRUCTURE AND MECHANICAL PROPERTIES IN
1/72=INe=THICK PLATES AIR=COOLED TO SIMULATE THE
COOLING AT THE CENTER OF A WATER=QUENCHED PLATE ABOQUY
6 INCHES THICKe THE RESULTS SHOWED THAT TYE YIELD
STRENGTHS OF 1/2=INe=THICK AIR=COOLED PLATES WERE
SIGNIFICANTLY LOWER THAN THOSE OF 1/2=INeTHICK WATER-
QUENCHED PLATES WHEN THE HARDENABILITY INDEX WAS
ABOUT 15, BUT THAT THE YIELD STRENGTHS OF THE AIR~
COOLED PLATES WERE ONLY SLIGHTLY LOWER THAN THOSE OF
THE WATER-QUENCHED PLATES AT HARDENABILITY INDICES OF
29 AND H]IGHER. HOWEVER, EVEN AT THE HIGHER
HARDENABJILITY VALUESy THE NOTCH TOUGHNESS OF THE
AIRCOOLED PLATES WAS SIGNIFJCANTLY LOWER THAN THAT OF

THE WATER-QUENCHED PLATESe (AUTHOR) )
UNCLASSIFIED /Z0MC)
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AD=46é 274
PRINCETON UNIV N J DEPT OF AEROSPACE AND MECHANICAL

SCIENCES
SOLID FROPELLANT COMBDUSTION MECHAN]ISM STUDIES., (V)

DESCRIPTIVE NOTE: PROGRESS REPTs NOes 18, | 0CT=21 DEC
64,
JUN 65 1 4P STEINZ»JOHAN Ae
SUMMERFIELDMARTIN
REPTe NOe H464Q
CONTRACT: NONR})858 32
PROJ: NRO92 516

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTES

DESCRIPTORS: (#SOLID ROCKET PROPELLANTS, BURNING
RATE)s LOWYPRESSURE RESEARCHy COMBUSTION PRODUCTS,
QUENCHING(COOLING)s THERMAL CONDUCTIVITY,
KINETIC THEORY, SURFACE PROPERTIESy PHASE STUDIES,
SOLIDS, GASES, PYROLYSIS, MATHEMATICAL
ANALYSIS '}

IN GENERALy» AT SUFFICIENTLY LOW PRESSURE» QUENCHING
TAKES PLACE+ HOWEVER» IT HAS BEEN OBSERVED THAT

AP POLYSULFIDE PROPELLANTS 00 NOT QUENCH BUT

OISPLAY INSTEAD A TRANSITIONs AS THE PRESSURE IS
LOWERED, FROM THE °'NORMAL' MODE OF COMBUSTION
EXHIBITING A VISIBLE FLAME TO ONE WHERE NO FLAME IS5
VISIBLE AND A POROUS ASH REMAINS AS A COMBUSTION
PRODUZTe QUENCHING IS ORDINARILY EXPLAINED BY A

HEAT LO0SS EFFECT) BUT THE OCCURRENCE OF THIS
UNQUENCHED, FLAMELESS BURNING SEEMED TO REQUIRE SOME
DEEPER EXPLANATIONe IT IS SUGGESTED THATY THE
CONTINVUATION OF BURNING AT LOW PRESSURES IS DUE TO
THE INHIBITION OF THE LOSS OF HEAT TO THE
SURROUNDINGS BY THE RETAINED ASHe AN ANALYS]S

BASED ON THIS HYPCTHESIS SHOWS THAT, EVEN WITHOUT THE

INSULATING EFFECT OF THE ASHys STEADY BURNING IS
POSSIBLE ALL THE WAY DOWN TO ZERO PRESSURE, PROVIDED
THE GASIFICATION PROCESS AT TNE SOLID SURFACE 1S
EXOTHERM]Cy AND PROVIDED THE ACITIVATION ENERGY FOR
THI5 PROCESS (S SMALLe CONVERSELY, FOR ENDOTHERMIC
PROCESSES OR FOR LARGE ACTIVATION ENERGIESy QUENCMHING
WILL OCCUR WHEN THERE 1S NO INSULATING ASHs THUS,

THE STUDY OF LOW PRESSURE BURNING OQPENS UP THE
POSSIBILITY OF MEASURING THE HEAT OF GASIFJICATION AT
THE SURFACE AND THE ACTIVATION ENERGY FOR THE
GASIFICATION PROCESSe ON THE EXPERIMENTAL SIDE,

BEFORE SUCH DEDUCTIONS ARE rgfést:. 1'3)

UNCLASSIFIED /T0NC)

e, Nt ) SRR

3
3
3



UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOs /Z0KWCI

AD=470 827
AERQUVET-GENERAL CORP SACRAMENTO CALIF

TERNARY PHASE EQUILIBRIA IN TRANSITION METAL-BORON-
CARBON=SILICON SYSTEMS. ART 1+ TERNARY SYSTENS.
VOLe 1o YTA=HF=C SYSTEM. tv)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
JUN 65 84p RUDYsEe

CONTRACT: AF33 615 1249

PROJ?: AF72350

TASK: 73500}

MONITOR: AFML TR2b5=2=P7=2=VOL"]

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (ePHASE STUDIESy TRANSITION METALS),
(STRANSITION METALS, PHASE STUDIES), TANTALUM»

HAFNIUM, CARBON, TANTALUM ALLOYS, HAFNIUM

ALLOYS, CARBON ALLOYS, CHEMICAL ANALYSIS, HEAT,

X=RAY DIFFRACTION ANALYSISy METALLOGRAPHY,

MELTINGy HEAT TREATMENT, HIGH=TEMPERATURE

RESEARCH, QUENCHINGICOOLING), CARBIDES,

SILVER, IMPURITIES, CRYSTAL LATTICES (vl
IDENTIFJERS: DIFFERENTIAL THERMAL ANALYSIS (v

THE TERNARY ALLOY SYSTEM TANTALUM=HAFNIUN=CARBON

WAS INVESTIGATED BY MEANS OF X=RAY, DTA, MELTING
POINT, AND METALLOGRAPHIC TECHNIQUES ON CHEMICALLY
ANALYZED ALLOYS» AND A COMPLETE PHASE DIAGRAM FOR
TEMPERATURE ABOVE 1000 C WAS ESTABLISHEDe THE

SYSTEM IS CHARACTERIZED B8Y A VERY MIGH MELTING SOLID
SOLUTION OF THE REFRACTORY MONOCARBIDES IN BOTH
BINARY SYSTEMS, AND A LIMITED EXCHANGE OF MAFNIUM IN
THE LOW= AND HIGH=TEMPERATURE MODIFICATION OF

TA2Ce FOUR CLASS 1] FOUR=-PHASE REACTION

PLANES AS WELL AS THREE LIMITING TIE LINES OCCUR IN
THE CONCENTRATION AREA METAL=MONGCARBIDE SOLUTION.
THE RESULTS OF THIS INVESTIGATION ARE DISCUSSED AND
COMPARED WITH PREVIOUS: PARTIAL INVESTIGAT]IONS OF
TH1S SYSTEMe FIELDS OF APPLICATION ARE OUTLINED.
(AUTHOR) (vl
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AD=476 057 1i76
NAVAL AIR ENGINEERING CENTER PHILADELPHIA PA AERONAUTICAL

MATERIALS LASB

APPLICATION OF POTENTIOSTATIC AND GALVANOSTATIC
TECHNIQUES TO THE STUDY OF INTERGRANULAR CORROSION IN
HIGH STRENGTH ALUMINUM ALLOYS. (v)

DZSCRIPTIVE NOTE: FINAL REPTe JAN 64=JUN 65,
0CT 65 29pP KETCHAMySARA Jo 1§
PROJ: NAEC=AML(18)=R360FRI10!

UNCLASSIFIED REPORT

DESCRIPTORS: (®ALUMINUM ALLOYS, ®CORROSION), GRAIN
STRUCTURES(METALLURGY)}, HEAT TREATMENT;
QUENCHING(COOLING)y ELECTROCHEMISTRY, STRESSES,

STRESS CORROSJONy POLARIZATION, COPPER ALLOYS,

MAGNESIUM ALLOYS) ANODES(ELECTROLYTIC CELL),
CATHODES(ELECTROLYTIC CELL)» MICROSTRUCTURE (vl
IDENTIFIERS: ALUMINUM ALLOY 2024 (V)

THE EFFECT OF SLOW QUENCHING FOLLOWING SOLUTION

WEAT TREATMENT ON NATURALLY AGED AL=CU=MG ALLOY

CAN BE DETECTED BY CORROSION POTENTIALS AND
ACCELERATED CORROSION TESTS FOR INTERGRANULAR
CORROSION AND STRESS CORROSION SUSCEPTIBILITYe
FASTER QUENCHING RATES GIVE NO INDICATION OF THE
EXISTENCE OF ANY CONTINUOUS ANODIC PATHS UNTIL A
STRESS 1S APPLIEDs A POSSIBLE MECHANISM FOR THIS

IS PROPOSED BASED ON THE ELECTROCHEMICAL EFFECT OF
STRESS WHICH 1S BELIEVED TO BE THE RESULT OF STRAIN
INDUCEO DEPOLARIZATION OF THE ANODIC PHASE OR PHASES
AND STRESS INDUCED INCREASE IN THE SURFACE ACTIVITY
OF HYDROGEN IONSe (AUTHOR) w
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AD=479 783 1176 13/8
ALCOA RESEARCH LABS ALUMINUM CO OF AMERICA NEW KENSINGTON
PA
DEVELOPMENT OF ALUMINUM=BASE ALLOYS=SECTION Ils (vl

DESCRIPTIVE NOTE?! FINAL REPTe 29 SEP 61~30 SEP 659
DEC 68 105P ~ HAARRjsAs Po |

REPTe NOe 13=65~AP59=S=SECT=2

CONTRACT: DA=36~034=0RD=3559R0

PROJ! DA=5§93=32-004

UNCLASSIFIED REPORT

DESCRIPTORS: (®ALUMINUM ALLOYS, OPTIMIZATION),»
(OPQWDER METALLURGY, MATERIAL FORMING), OXIDES,
ALUMINUM COMPOUNDS, TENSILE PROPERTIES: EXTRUSJION,
COLD WORKINGs DENSITY, SINTERINGy CONTROLLED
ATMOSPHERESs ARGONy» HOT WORKINGy FORGING,
QUENCHING(COOLING)y ROLLING(METALLURGY),
CONFIGURATION, WELDABILITY, POROSITY» SHEETS:
TEMPERATURE, PARTICLE SIZE» HEAT TREATMENT.

DIESs QUANTITATIVE ANALYSIS, METALS,

AGING(MATERIALS) RODS (vl
IDENTIFJIERS? HOT PRESSING, HOT COINING, IMPACY
EXTRUSJON, COMPACTS, ALUMINUM OXIDE (v

THE DEVELOPMENT OF PROCESSES FOR MAKING HIGH=
STRENGTH, HIGH QUALITY PRODUCTS FROM PREALLOYED
ATOMIZED AL POWDERS IS DESCR:BEDe HIGH QUALITY,
HIGH=STRENGTH 2 INe DIAe HEAT TREATABLE EXTRUSIONS
HAVE BEEN PRODUCED BY ALUMINUM POWDER METALLURGY
METHODSs COMPACTS WERE PRODUCED EITHER BY COLD
COMPACTING=HOT COINING OR BY HOT PRESSING OF
PREHEATED POWDERSe THE TENSILE PROPERTIES OF THE
COMPACTS AFTER HEAT TREATING WERE LOWER THAN THE HEAT
TREATED 2 INe DJAe EXTRUSIONSe THE PROPERTIES OF
DUPLICATE SPECIMENS ALSO LACKED THE UNIFORMITY WHICH
WAS PRESENT FOR THE EXTRUSIONSe COLD COMPACTED AND
SINTERED MATERIAL HAD EXTREMELY LOW TENSILE
PROPERTIESs FORGING AND HOT UPSETTING IN A CLOSED
DIE HAVE RESULTED N THE TENSILE STRENGTHS BEING
INCREASED TO APPROXIMATELY THE LEVEL OF EXTRUDED
STOCKe SHEET PRODUCED FROM FORGED MATERIAL ALSO

HAD HIGH PROPERTIESe THE WORKING TEMPERATURE OF
THESE ALLOYS 1S EXTREMELY IMPORTANTe ALTHOUGH THE
WELDABILITY OF THESE ALLOYS [S BETTER THAN THE AL~
AL203 ALLOYS, THE POROSITY IS STILL TOO MIGH FOR
COMMERCIAL USEe (AUTHOR) tv)
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AD~480 949 11/6
AEROVET=GENERAL CORP SACRAMENTO CALIF MATERIALS RESEARCH
LAB

TERNARY PHASE EQUILIBRIA IN TRANSITION METAL=BORON~-
CARBON=SILICON SYSTEMSes PART 1« RELATED BINARY
SYSTEMSe VOLUME VI]le ZR=B SYSTEM» tw

DESCRIPTIVE NOTE?! TECHNICAL REPT,,
JAN 66 qp RUDY +Eo

CONTRACT: AF 33(615)~1249

PROJ? AF=7350

TASK: 735001

MONITOR:T AFML TR=65=2=PT={=VOL~-8

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (eZIRCONIUM ALLOYS, PHASE STUDIES).
(®BORON ALLOYS, PHASE STUDIES)s (OPHASE STUDIES,
REFRACTORY METAL ALLOYS), BORIDES)» HIGH~-
TEMPERATURE RESEARCHMs TRANSITION ELEMENTS, REVIEWS,
DIFFERENTIAL THERMAL ANALYSIS, POWDER METALS, X-
RAY DIFFRACTION ANALYSIS, CHEMICAL ANALYSIS, CARBON
ALLOYS) METALLOGRAPHY: MELTING POINT, HEAT
TREATMENT, QUENCHINGICOOLING)s MICROSTRUCTURE,
MELTING, ELECTRIC ARCS, ELECTRON BEAMS, GRAIN
STRUCTURESIMETALLURGY !, GRAIN BOUNDARIES,
SILICON ALLOYS (v
IDENTIFIERS? ZIRCONIUM DIBORIDE (v

THE BINARY ALLOY SYSTEM ZIRCONIUM=BORON HAS BEEN
INVESTIGATED BY MEANS OF X=RAY, METALLOGRAPHIC)
MELTING POINT, AND DIFFERENTIAL=THERMOANALYTICAL
TECHNIQUESs THE EXPERIMENTAL ALLOY MATERIAL

COMPRISED OF HOT=PRESSED AND HEAT=TREATED, ARC= AND
ELECTRON=BEAM MELTED, AS WELL AS EQUILIBRATED AND
QUENCHED ALLOY MATERIALs ALL PHASES OF THE
EXPERIMENTAL INVESTIGATIONS WERE SUPPORTED BY
CHEMICAL ANALYSISs THE RESULTS OF THE PRESENT
INVESTIGATION, WHICH RESULTED IN THE ESTABLISHMENT OF
in COMPLETE PHASE DIAGRAM FOR THE SYSTEM, ARE
DISCUSSED AND COMPARED WITH PREVIOUSLY ESTABLISHED
SYSTEM DATAe (AUTHOR! (v}
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AD=489 752 1176
AEROJET=GENERAL CORP SACRAMENTO CALIF MATERIALS RESEARCH
LAB

TERNARY PHASE EQUILIBRIA IN TRANSITION METAL=BORON®
CARBON~-SILICON SYSTEMSe PART Ile¢ TERNARY SYSTEMS.
5 VOLUME Xo THE ZR=SI<Cy HF=S]=Cy ZR»SI=Bs AND HF=S!=B
: SYSTEMS. '

DESCRIPTIVE NOTE: TECHNICAL REPTe,
SEP 66 95P BRUKLsCe Eo

CONTRACT: AF 331615)=1249

PROJ: AF=7350

TASK: 735001

MONITOR: AFML TR=65=2=PT=2=VOL"10

: UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE?

DESCRIPTORS: (oTRANSITION ELEMENTS, ®PHASE STUDIES)»

" (®ZIRCONIUM, OHAFNIUM) s (®CARBON, ®BORONI)

| (eSILICON, PHASE STUDIES)y POWDER METALS, HIGH=
TEMPERATURE RESEARCH, MELTING POINT,

QUENCHING(COOLING)y FEASIBILITY STUDIES) HEAT

TREATMENT, METALLOGRAPHY, X=RAY DIFFRACT]JON

ANALYSIS, CHEMJCAL ANALYSISs ARC MELTING (vl

PHASE EQUILIBRIA AND MUTUAL SOLUBILITIES IN THE
ZR=S1=Cy HF=S]=Cys AND HF=S]=B

TERNARY SYSTEMS HAVE BEEN DETERMINED AT 1300 Co
THE GENERAL MELTING BEHAVIOR AND HIGH TEMPERATURE
MUTUAL SOLUBILITIES IN THE ZR=S]~=Cy HF=Sl~

Cy ZR=S]=By AND HF=S]=B SYSTEMS HAVE

BEEN STUDIEDI MINIMUM MELTING TEMPERATURES ALONG
VARIOUS PSEUDO~BINARY SECTIONS ARE GIVENe ALL FOUR
SYSTEMS ARE CHARACTERIZED BY THE FORMATION OF A
TERNARY D8(8)«NOWOTNY PHASEe. MOST MELTING
TEMPERATURES IN THE TERNARY SYSTEMS ARE GOVERNED 8Y
THE LOWER MELTING BINARY SILICIDE COMPOUNDS.
GUIDELINES FOR FEASIBLE H]GH TEMPERATURE

‘ APPLICATIONS ARE GIVENe (AUTHOR) )
t
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AD=600 790
UNITED STATES STEEL CORP MONROEVILLE PA

THE EFFECT OF COBALT ON THE STRENGTH AND TOUGHNESS OF
NJ=«CR=MO HIGH=YJELD=STRENGTH STEELS. (vl

DESCRIPTIVE NOTE: TECHNICAL REPTe,
APR &4 3P BIRKLEsAs Jo IPORTERsLe Fo |
CONTRACT? NOBS88540
PROJ: SS0S0 000
TASK: 1567

UNCLASSIFIED REPORTY
SUPPLEMENTARY NOTE:

DESCRIPTORS: (oSTEELs STRENGTH), (®TOUGHNESS, STEEL)
(®COBALTy» METALLURGY)y» QUENCHING (COOLING!s HEAT
TREATMENT, NICKELe+ CHROMIUM, MOLYBDENUM, MECHANICAL
PROPERTIES, METALLOGRAPHY, WELDING, FEASIBILITY STUDI(V)

IDENTIFIERS! TEMPERING, HY=180/210 WELDMENT, MARAGING \
STEEL (v

QUENCHED AND TEMPERED STEELS ALSO HOLD PROMISE AS
BASE METALS FOR AN HY=180/210 WELDMENT.

THEREFOREs A PROGRAM WAS INITIATED TO EVALUATE
QUENCHED AND TEMPERED STEELS FOR THIS APPLICATION.
THE EFFECT OF VARYING COBALT CONTENT FROM O TO 8
PERCENT ON THE STRENGTH AND TOUGHNESS OF BNI-
1+5CR=0+5M0 STEELS CONTAINING EITHER 0018 OR 0025
PERCENT CARBON WAS DETERMINEDe: STUDIES ON /2~
INCH"THICK WATER=QUENCHED PLATES SHOWED THAT ALL THE
STEELS EXHIBITED OPTIMUM TOUGHNESS AT HIGH YIELD
STRENGTHS WHEN TEMPERED AT 400 Feo STEELS WITHOUT
COBALT AND A STEEL CONTAINING 0023 PERCENT CARBON AND
8.04 PERCENT COBALT HAD THE BEST NOTCH TOUGHNESS AT
YIELD STRENGTHS IN THE RANGE 170 TO 210 KSIle THE
TOUGHNESS OF THESE STEELS APPROACHED THAT OBTAINED IN
1/72=INCHTHICK PLATES FROM PRODUCTION HEATS OF l2NI=-
SCRIMO MARAGING STEELe EXCEPT FOR THE STEELS
CONTAINING 8 PERCENT COBALT, INCREASING COBALT
CONTENT GENERALLY LOWERED TOUGHNESS WITHOUT MARKEDLY
INCREASING STRENGTHe RAISING THE CARBON CONTENT OF
THE BASE STEEL FROM Oel9 TO 0026 PERCENY RESULTED IN
AN INCREASE IN YIELD STRENGTH FROM 170 710 189 KSI!

WHEN THE STEEL WAS TEMPERED AT 400 Fe (AUTHOR) fv)
UNCLASSIFLED /10HC1H

e s e -



~—y

UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHCI

AD=600 793
UNITED STATES STEEL CORP MONRQEVILLE PA

BASE=METAL EVALUATION OF A PRODUCTION ELECTRICFURNACE
HEAT OF SNI=CR=MO=V STEEL. tu)

DESCRIPTIVE NOTE: TECHNICAL REPT«,
APR 64 43P MANGANELLOSe Je JIPORTER )L
Fo
CONTRACT: NOBSBOS540
PROY: SROOD? 01 0}
TASK: 853

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (®#STEELes HMEAT TREATMENT!), (OSUBMARINE
HULLSes STEEL)s (®METAL PLATES» MECHANICAL PROPERTIES),
ROLLING (METALLURGY!, QUENCHING (COOLING)» AUSTENITE,
PRODUCTION) TESTS» TOUGHNESSs STRENGTHs NICKEL,
CHROMIUM, MOLYBDENUM, VANADIUM tv)

IDENTIFIERS: MHY~130/150 STEELs TEMPERING tv)

AN 80=TON ELECTRIC=FURNACE HEAT OF THE SNI-

CRMO=V STEEL WAS MELTED, ROLLED TO 1/2=) 1=, 2=

» AND 4<INCH=THICK PLATES) AND THE PLATES WERE
QUENCHED AND TEMPEREDs AN INJTIAL EVALUATION OF

THE PRODUCTION AND PROPERTIES OF THE PLATES INDICATED
THAT THE SNI=CR=MO=V STEEL WAS SATISFACTORY

IN ALL RESPECTSe THEREFORE, THE PRODUCTION PLATES
WERE MORE COMPLETELY EVALUATED TO DETERMINE THE
EFFECT OF VARIOUS AUSTENITIZING AND TEMPERING
TREATMENTS ON THEIR MECHANICAL PROPERTIES AND TO
DETERMINE THE UNIFORMITY OF THEIR MECHANICAL
PROPERTIESs THE HEAT=TREATING STUDIES SHOWED THAT

THE TEMPERING CHARACTERISTICS OF THE PRODUCTION
PLATES WERE SIMILAR TO THOSE OF THE LABORATORY
SNI~CReMO=V STEEL, THAT BLOWER=COOLING 1/2~
INCH=THICK PLATES TO SIMULATE THE COOLING AT THE
MIDTHICKNESS OF A 4~INCH=THICK WATER=QUENCHED PLATE
WAS A CONSERVATIVE SIMULATION AS PREVIOUSLY REPORTED,
THAT THE S5NI=CR=MO=V STEEL HAS ADEQUATE

HARDENABILITY FOR 4=INCH=THICK PLATES, AND THAT THE
TENSILE AND IMPACT PROPERTIES OF HEAVY=GAGE SNI=
CR=MO=V STEEL PLATES ARE SLIGHTLY IMPROVED BY A
DOUBLE= VERSUS A SINGLE=AUSTENITIZING TREATMENT.

THE STUDIES OF THE UNIFORMITY OF THE PRODUCTION
PLATES SHOWED THAT THE LONGITUDINAL AND TRANSVERSE
TENSILE AND IMPACT PROPERTIES OF THE 1/2= THROUGH 4=
INCH=THICK PRODUCTION PLATES OF THE ENI=CR=MO=

V STEEL WERE GENERALLY unxroznn {AUTHOR) vl
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AD=601 825
TITANIUM METALS CORP OF AMERICA NEW YORK

DEVELOPMENY OF A STABLE=BETA TITANIUM ALLOY.

CESCRIPTIVE NOTE! QUARTERLY REPTe NOe 6, 1 O0CT=3} DEC
63
DEC 43 36P HUNTER,De B+ |
CONTRACT: 0DA30 0690RD3743
PROJ! DA=59332008
MONITOR: wAL CR=405+2/5

UNCLASSIFIED REPORY
SUPPLEMENTARY NOTES

DESCRIPTORS: (eTITANIUM ALLOYS: DISPERSION HARDENING)
(®DISPERSION HARDENING, TITANIUM ALLOYS), AGING

')

(MATERJALS)) VANADIUM ALLOYS, CHROMIUM ALLOYSy» ALUMINUM

ALLOYS, MOLYBDENUM ALLOYS, JRON ALLOYS, COPPER ALLOYS
NICKEL ALLOYS, ROLLING (METALLURGY), EUTECTICS,

QUENCHING (COOLING), TENSILE PROPERTIES, DUCTILITY,» COLD

WORKINGy HOT WORKING, PHASE STUDIES, MICROSTRUCTURE
IDENTIFIERS: TITANIUM ALLOY JAL SFE 17Ve TITANIUM
ALLOY 3AL 2FE 8MO 8V, TITANIUM ALLOY 3AL I1OMN 17V,
TITANIUM ALLOY 3AL 6FE 8MO 8V

AN ATTEMPT TO INDUCE COMPOUND PRECIPITATION
HARDENING IN TI=17v=i0CR=3AL) TI=8MO~-

BV=7¢5FE=3ALy TI=8MO=8V75FE~3AL"~

1CO AND Ti=1SMO=5FE=3AL ALLOYS BY COLD

REDUCTION AND SUBSEQUENT AGING RESULTED IN HARDENING
8Y ALPHA PRECIPITATION INSTEADe SIMILAR WORK ON
T1=17v=8CR=3AL=3N] INDICATED THAT THIS

ALPHA HARDENING WAS INDUCED BY EITHER HOT OR COLD
RCLLING AND SUPPRESSED BY SOLUTION TREATMENT.
SOLUTION TREATINGy QUENCHING AND AGING TI=j7V=-
IOCR=3AL, CONTAINING 0e¢5 AND I8 S, AY

1250F RESULTED IN RAPID HARDNESS INCREASES OF VP TO
100 VICKERS POINTS WITHOUT ANY CLEAR ACCOMPANYING
MICROSTRUCTURAL CHANGE?! SLOW COOLING SUPPRESSED THIS
AGING RESPONSEes AGING RESPONSES WERE DETERMINED

FOR THE METASTABLE ALLOYS TI=17V(])e5 TO 4)FE~

3AL AND TI1~-8MO~8V={] TO 3) FE=3AL. OVER

A RANGE OF TIMES AND TEMPERATURESe A STATISTICAL
CORRELATION BETWEEN VICKERS HARDNESS AND ULTIMATE
TENSILE STRENGTH ON STABLE=BETA ALLOYS INDICATED THA
25 VICKERS POINTS CORRESPONDED TO ABOVUT 10,000 PSI.
TWO METASTABLE AND TWO STABLE=BETA ALLOYS WERE
SELECTED FOR FURTHER EVALUATION AS LARGER INGOTS:
METASTABLE TI=17V=4FE=«3AL AND Ti=8MO~

8V2FE=3AL, 41
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AD=602 075
DAVID TAYLOR MODEL BASIN WASHINGTON D C

FACTORS INFLUENCING THE FATIGUE LIFE OF AN HY=80
COMPOSITION STEEL FULLY QUENCHED AND TEMPERED 7O
VARIOUS STRENGTH LEVELS. (vl

DESCRIPTIVE NOTE! PROGRESS REPTe» ,
JUN 64 3P WILLNER;Ae Re ISALIVEIMe Lo
]
REPTe NOe DTMB=1807
PROJ? S FOL3 03 02
TASK: 2018

UNCLASSIFIED REPORT

DESCRIPTORS: (oSTEELs» FATIGUE (MECHANICS)), TENSILE
PROPERTIESy LIFE EXPECTANCYs AUSTENITEs GRAIN STRUCTURES
(METALLURGY)» QUENCHING (COOLING)y HEAT TREATMENT (vl

THE REPORT EVALUATES THE EFFECTS OF STRENGTH LEVEL,
CHARPY V«NOTCH ENERGY, PRESTRAININGy PRESTRAINING
AND STRESS RELIEVINGy» AND AUSTENITIZING TEMPERATURE
ON THE FATIGUE LIFE OF A FULLY QUENCHED HY-80 STEEL
COMPOSITIONe THE FATIGUE DATA DEVELOPED INDICATE
THAT THE DESIGNER WOULD HAVE TO BE CAUTIOUS WHEN
GOING TO HIGHER STRENGTH STEEL WHEN USING A SAFETY
FACTOR WHICH 1S CONSIDERED SATISFACTORY FOR LOWER
STRENGTH STEELSs lsEey IF HIGHER STRENGTH STEELS ARE
TO BE USEDy LARGER SAFETY FACTORS ARE NECESSARY 10O
OBTAIN A COMPARABLE FATIGUE LIFEe THE LIMITED DATA
PRESENTED ON EXPERIMENTAL HY<=150 STEELS INDICATE
THAT CAUTION WILL HAVE TO BE EXERCISED IN EVALUATING

LARGE=SPECIMEN FATIGUE DATAs (AUTHOR) (V)

42
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AD=602 103
ISTITUTO SPERIMENTALE DEI METALLI LEGGERI MILAN
(ITALY)

RESISTOMETRIC INVESTIGATION OF PRE=PRECIPITATION IN
THE Al=MG 5% ALLOY. (vl ]

DESCRIPTIVE NOTE: FINAL REPTe FOR | JAN=3] DEC 43+,
JAN 64 43P FEDERIGHIsTe ICERESARA,S. |

REPTe NOe J3 177 6401 104

CONTRACT: DA?] S5%1EUC2767

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTES i

DESCRIPTORS: (eMAGNESIUM ALLOYS, AGING (MATERIALS),
(®ALUMINUM ALLOYSy AGING (MATERIALS)» QUENCHING
(COOLING), HEAT TREATMENT, CRYSTAL LATTICE DEFECTS,
RESISTANCE (ELECTRICAL)y NITROGEN, LIQUEFIED GASES,
ITALYy DIFFUSIONs CHEMICAL PRECIPITATION (V)

IDENTIFIERS? SUPERSATURATION (vl

THE PRE<PRECIPITATION PROCESS IN THE SUPERSATURATED
AL=5¢1% AT«% MG ALLOY HAS BEEN EXTENSIVELY
INVESTIGATED B8Y MEANS OF ELECTRICAL RESISTIVITY
MEASUREMENTS PERFORMED AT LIQUID NITROGEN TEMPERATURE
(=195C)e AS KNOWN) WHERE AS THE PROCESS CANNOT

BE DISCOVERED IN AL=MG ALLOYS BY THE USUAL X=

RAY LOW ANGLE METHOD IT IS POSSIBLE TO OETECT IT &Y
RESISTIVITY MEASUREMENTSy SINCE DURING THE BEGINNING
OF THE PROCESS RESISTIVITY UNDERGOES AN INCREASE
WHICH CAN BE EASILY SEPARATED FROM OTHER RECOVERY
PROCESSES. (vl

43
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AD~602 801
STANFORD UNIV CALIF STANFORD ELECTRONICS LABS

DEFECT STRUCTURES [N QUENCHED AND ANNEALED GAAS
CRYSTALS, (v

JUN 64 18P PEARSON)Ge Le IPOTTSoHe Re H
MACRESsVe Go 3
REPTe NOe 64 069 +TR5106 |
CONTRACT: DA31 124ARO DIS5
PROJ! 200305018700

UNCLASSIFIED REPORY

SUPPLEMENTARY NOTE?

DESCRIPTORS: (®CRYSTAL LATTICE DEFECTS, MEASUREMENT )
(®GALLIUM ALLOYS» ARSENIC ALLOYS), SINGLE CRYSTALSs HEAT
TREATMENT, QUENCHING (COOLING), DIFFRACTION ANALYSIS,
CRYSTAL LATTICESy ENTHALPY (vl

IDENTIFIERS: GALLIUM ARSENIDE ')

LATTICE PARAMETER MEASUREMENTS HAVE BEEN MADE BY

THE KOSSEL-LINE TECHNIQUE ON QUENCHED GALLIUM

ARSENIDE CRYSTALSe SAMPLES QUENCHED FROM

TEMPERATURES ABOVE 1000C SHOWED AN INCREASE IN

LATTICE PARAMETERe THE CHANGE WITH TEMPERATURE HAS

AN ENTHALPY OF 20 EV AND IS ATTRIBUTED TO THE
FORMATION OF VACANCIESe ROOM=TEMPERA TURE

ANNEALING OF THE DEFECTS IS ALSO SHOWN, AND 1S SEEN

TO PROCEED IN SEVERAL STAGESe (AUTHOR) (V)

44
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AD=602 829
ILLINOIS UNIV URBANA

EQUILIBRIUM SOLUTIONS OF NITROGEN IN COLUMBIUM=BASE
ALLOYS. {ul

DESCRIPTIVE NOTE? REPTe. FOR 15 MAR 63=15 MAR 64, .
JUN 64 28P DELAMOTTEEe 1HUANG,Ye Co j
ALTSTETTER.Ce Jo ]
CONTRACT: AF33 657 10626
PROJ:! AF=7351
TASK: 7353106
MONITOR: AFML TOR64 134

e 1

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTES

‘DESCRIPTORS: (oNIOBIUM ALLOYSy IMPURITIES)» (®NITROGEN,

SOLID SOLUTIONS)s ZIRCONIUM ALLOYS), NIOBIUM COMPOUNDS,
NITRIDES) THERMODYNAMICS, HEAT OF FORMATION, HEAT OF
SOLUTIONy PHASE STUDIES: MECHANICAL PROPERTIES, INTERNAL
FRICTIONy HARDNESSs QUENCHING (COOLING), GRAIN
STRUCTURES (METALLURGY) vl
IDENTIFIERS: NIOBIUM NITRIDES (V)

THERMODYNAMIC AND MECHANICAL PROPERTIES OF
COLUMBIUMNITROGEN AND COLUMBIUM=ZIRCONIUM=NITROGEN
ALLOYS WERE DETERMINEDe THE PARTIAL PRESSURE OF
NITROGEN IN EQUILIBRIUM WITH SINGLE=PHASE AND Two~-
PHASE ALLOYS OF VARIOUS BINARY AND TERNARY
COMPOSITIONS WAS DETERMINED AS A FUNCTION OF
TEMPERATURE FOR TEMPERATURES BETWEEN 1S00C AND

2100Ce HEAT OF SOLUTION OF NITROGEN, HEAT OF

FORMATION OF CB2N, AND HEAT OF SOLUTION OF

CB2N VALUES WER DE DETERMINED FOR PURE COLUMBIUM

AND COLUMBIUM WITH O¢86 WT % ZRe INTERNAL

FRICTION AND HARDNESS WERE MEASURED FOR SEVERAL

ALLOYS WHICH HAD BEEN QUENCHED FROM ABOVE 1800C.

FOR THE RADIATION QUENCH USED, SOLID SOLUTIONS WITH
0075 WT % NJTROGEN AND OVER COULD NOT BE RETAINED
WITHOUT PRECIPITATIONe FOR THE COARSE=GRAINED

SPECIMENS HARDNESS INCREASED FROM 107 KHN FOR THE ;
PURE COLUMBIUM TO 178 KHN FOR A TWO=PHASE ALLOY ;
CONTAINING 0068 WT % NITROGENe (AUTHOR) v ;

45
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AD=603 55}
FRANKFORD ARSENAL PHILADELPHIA PA

STRESS CORROSION TESTS OF SOME WROUGHT MG=L1 BASE
ALLOYS, ()

JUL 64 22p KISZKAyJe Co 1}
REPTe NOe FA=ME5=)~=]
PROJ: DA-59332007

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (@MAGNESIUM ALLOYS, CORROSION), (®LITHIUM
ALLOYS, CORROSION)» (®CORROSION, STRESSES)» (®WELDS)
MAGNESIUM ALLOYS)s ALUMINUM ALLOYS» ZINC ALLOYS, SILVER
ALLOYS, SILICON ALLOYS, HUMIDITY. AIR, ENVIRONMENTAL
TESTSs ARMOR PLATEs CREEP, QUENCHING (COOLING), TENSILE

PROPERTIESs HARDNESS (vl
IDENTIFIERS: MAGNESIUM ALLOY 14L1» STRESS
CORROSION 7))

SEVEN EXPERIMENTAL WROUGHT MG=Ll BASE ALLOYS

(MG=14L1 WITH VARIOUS ADDITIONS OF AL, ZIN,

AGy AND/OR SI1) WERE TESTED FOR STRESS CORROSION
SUSCEPTIBILITY IN HUMID AIR, FOLLOWING MECHANICAL AND
THERMAL PROCESSING TO APPROX IMATE CONDITIONS IN THE
HEAT=AFFECTED ZONE OF A WELDe STRESS LEVELS DURING
EXPOSURE WERE UNCERTAIN BECAUSE OF CREEP EFFECTS»
RAPID COOLING FROM 700F RENDERED SUSCEPTIBLE

THOSE ALLOYS CONTAINING ALUMINUM, REGARDLESS OF OTHER
ALLOY CONTENT. HOWEVER, HEATING FOR 2% HOURS AT

300F FOLLOWING SUCH RAPID COOLING RESTORED THEIR
RESISTANCE TO STRESS CORROSIONe ALLOYS

STRENGTHENED BY ADDITIONS OF ZINCy SILICON, AND/OR
SILVERy BUT WITH ALUMINUM EXCLUDED, DID NOT FAIL IN
STRESS CORROSION UNDER THE CONDITIONS OF TEST USED IN
THIS STUDYe (AUTHOR) . '

46
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AD=608 28} .
TITANIUM METALS CORP OF AMERICA NEW YORK

DEVELOPMENT OF A STABLE=BETA TITANIUM ALLOY. tv)

DESCRIPTIVE NOTE! QUARTERLY REPTe NOe 7y )} JAN=3] MAR
68,
MAR 64 42P HUNTERDe Be
CONTRACT: DA30 O0690RDI7Z743
PROJ: 59332008
MONITOR?: WAL TR408 2 6

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: LEGIBILITY OF THIS DOCUMENT IS IN PART
UNSATISFACTORYs REPRODUCTION HAS BEEN MADE FROM BEST
AVAILABLE COPY,

DESCRIPTORS: (eTITANIUM ALLOYS, DISPERSION HARDENING),
(eDJSPERSION HARDENING, TITANIUM ALLOYS), VANADIUM
ALLOYS, CHROMIUM ALLOYS, ALUMINUM ALLOYS, SILICON
ALLOYSy NICKEL ALLOYS, IRON ALLOYS, MANGANESE ALLOYS,
COBALT ALLOYS, MOLYBDENUM ALLOYS, HEAT TREATMENT, AGING
(MATERIALS)» EUTECTICS, HARDNESSs MICROSTRUCTURE
ROLLING (METALLURGY), DUCTILITY, TENSILE PROPERYIES:» HOT
WORKINGs QUENCHING (COOLING) tu)

SAMPLES OF TI=17V=10CR=3AL=1SIy QUENCHED

FROM 2050F AND AGED AT TEMPERATURES OF 950-1150F)
SHOWED VICKERS® HARDNESS INCREASES RANGING UP TO

100 POINTS AFTER AGING FOR | HOUR OR MORE AT |150F.
LESSER HARDNESS INCREASES WERE PRODUCED BY AGING AT
EITHER 950 OR 1050F¢ TI=17VIOCR=3AL"

0:55] SHOWED A SIMILAR, ALTHOUGH SMALLER AGING
RESPONSE, SUCH HARDNESS INCREASES WERE NOT
ACCOMPANIED BY ANY CLEAR MICROSTRUCTURAL CHANGE.
SUBSTITUTION OF 0¢2% BE FOR SI1 RESULTED IN NO -

AGING RESPONSEs HYPEREUTECTOIO ALLOYS Ti~-(8~-
10INI=5FEy Tle(8=10INI=5MNy Tl=(1]=

13)COSFE, AND TI=(11=13)CO~EMN WERE

QUENCHED FROM 1750 AND I1850F AND AGED AT 900F. A
MARKED AGING RESPONSE WAS ONLY FOUND IN THOSE ALLOYS
CONTAINING Nlo METALLOGRAPHIC EXAMINATION SHOWED
THAT MELTING OCCURRED IN THESE ALLOYS DURING SOLUTION
TREATMENTe HOT ROLLING PRESSURE DETERMINATIONS ON
STABLE=BETA ALLOYS Tl=17V=l0MN=3AL AND TI-
8MO~-8V=4FE=3AL SHOWED THAT THESE ALLOYS WERE

NO MORE DIFFICULT TO HOT ROLL THAN THE COMMERCIAL
BETA ALLOY TJ«13Ve]lCR=3ALe COMPLETE

SUBSTITUTION OF CO FOR FE IN A STABLE-BETA ALLOY
Ti=8M0=8V~SFE=3AL DID NOT IMPROVE UNIFORM
ELONGATIONs (AUTHOR) V)
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AD=608 445
MASSACHUSETTS INST OF TECH CAMBRIDGE RESEARCH LAB OF
ELECTRONICS

DEVELOPMENT OF A LARGE~VOLUME SUPERCONDUCTING
SOLENOID, (V)

DESCRIPTIVE NOTE: DOCTORAL THESIS,
0CY 64 131P DONADIEUSLUCIEN Jo
REPTes NOe RLE=-%27

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE?

DESCRIPTORS: (eSUPERCONDUCTORS, SOLENOIDS)» (®SOLENOIDS,
SUPERCONDUCTORS)» COILSy SUPERCONDUCTIVITY, NIOQBIUN
ALLOYS, MOLYBDENUM ALLOYS, RHENIUM ALLOYS, ZIRCONIUM
ALLOYS, MAGNETIC PROPERTIESy ELECTRICAL PROPERTIES,
CRYOGENICS)» QUENCHING (COOLING), HEAT TRANSFER, THERMAL
RADIATION, FEASIBILITY STUDIES, EXPERIMENTAL DATA T

PROBLEMS ENCOUNTERED IN THE DEVELOPMENT OF
LARGEVOLUME SUPERCONDUCTING SOLENOIDS HAVE BEEN
INVESTIGATED IN THE LIGHT OF THE EXPERJENCE INDUCED
BY THE REALIZATION OF A PARTICULAR PROTOTYPE (8.0
INCHES IN DIAMETER, 4 FT LONG, 20 KILOGAUSS AT ROOM
TEMPERATURE) e THE CURRENT=FIELD CHARACTERISTICS OF
SOME USEFUL SUPERCONDUCTING MATERIALS (NB) MO=-

REy NB-IR) HAVE BEEN MEASURED! THE RESULTS

ARE DISCUSSED IN TERMS OF RECENT THEORIES OF
SUPERCONDUCTORSe THE SPURJOUS LOSS OF THE
RESISTANCELESS STATE OF A SUPERCONDUCTING SOLENOID.
WHICH 1S PARTICULARLY DANGERQUS FOR LARGE~VOLUME
DEVICES, BECAUSE OF THE LARGE MAGNETIC ENERGY
INVOLVED, WAS THOROUGHLY INVESTIGATED. STARTING

FROM THE STEADY=STATE MECHANISMS OF THE QUENCHING
PROPAGATION IN WIRE:» THE EQUATIONS FOR CURRENT DECAY,
VOLTAGE SURGE, WIRE=TEMPERATURE RISE., AND ENERGY
TRANSFER ARE DERIVED! RESULTS OF CALCULATIONS FOR THE
PROTOTYPE SOLENOID ARE PRESENTEDe THE DESIGN OF

THE PROTOTYPE SOLENOID, WHICH CAN BE DIVIDED SOMEWHAT
ARBITRARILY INTO THE MAGNETIC=FIELD GENERATING SYSTEM
AND THE CRYOGENIC SYSTEM, IS THOROUGHLY DETAILED.

THE MOST IMPORTANT TOPICS COVERED ARE: FIELD
CALCULATION FOR MULTICOIL SOLENOIDS (A MACHINE
PROGRAM TO CALCULATE THE FIELD ON= AND OFF=AXIS IS
PRESENTED)I MAGNETIC STRESSES AND MAGNETIC ENERGY!
QUENCHING PROCESS FOR MULTICOIL SOLENOIDS! STEADY~-
STATE MHEAT TRANSFER CAUSED BY RESIDUAL GAS, THERMAL
RADIATION AND CONDUCTION (A DERIVATION OF THE
CONDUCTION LOSS WITH COUNTERFLOW GAS COOLING, (v

UNCLASSIFIED /20KC1
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AD=611 092
CASE INSY OF TECH CLEVELAND OHW]O

INTERFACE MOTION IN PHASE TRANSFORMATIONS. BAINITE
TRANSFORMATIONS IN HYPOEUTECTOID STEELS, tv)

FEB 65 qp GOODENOW Re He IBARKALOW)Re He 1
HEHEMANN,Re Feol
REPTs NOe TR=2
CONTRACT: NONRI114115

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE?S

DESCRIPTORS: (oSTEELs GRAIN STRUCTURES (METALLURGY)),
(®BAINITE, TRANSFORMATIONS), PHASE STUDIES,» CRYSTAL
GROWTH, HEAT TREATMENT, QUENCHING (COOLING), NUCLEATION,
THERMODYNAMICS, METALLOGRAPHY §'})

IDENTIFIERS: HNYPOEUTECTOID STEEL (V)

KINETIC AND STRUCTURAL ASPECTS OF BAINITE FORMATION
WERE STUDIED 8Y STEPPED TRANSFORMATION EXPERIMENTSe
GROWTH OF LOWER BAINITE STOPS IF THE TEMPERATURE IS
RAISED TO THE UPPER RANGE AND UPPER BAIN[TE EITHER
STOPS GROWING OR GROWS AT A RATE SUBSTANTIALLY BELOW
THAT OF LOWER BAINITE WHEN THE TEMPERATURE IS REDUCED
SUDDENLY TO THE LOWER RANGEe IT IS CONCLUDED THAT

THE INTERNAL STRUCTURAL DIFFERENCES WHICH
CHARACTERIZE UPPER AND LOWER BAINITE EXERT A
SIGNIFICANT INFLUENCE ON THE RATE AT WHICH THESE
PRODUCTS DEVELOPe IN THE STEELS STUDIED IN TH]S
INVESTIGATION, LOWER BAINITE PLATES THJCKEN FROM ONE
SIDE ONLYe THESE PLATES EXHIBIT A SUBSTRUCTURAL

UNIT ORIENTED AT AN ANGLE TO THE GROWTH DIRECTION AND
THESE UNITS APPEAR TO NUCLEATE AT THE IMMOBILE SIDE
OF THE PLATES. EDGEWISE GROWTH RATES MEASURED ON

THE HOT STAGE THUS MAY REFLECT PRIMARILY THE RATE OF
NUCLEATION OF THESE SUBSTRUCTURAL UNITSe A SIMILAR
SITUATION MAY PREVAIL IN THE GROWTH OF UPPER BAINITE

NEEDLESe (AUTHOR) (V)
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AD=612 477
TITANIUM METALS CORP OF AMERICA NEW YORK

DEVELOPMENT OF A STABLE=BETA TITANIUM ALLOY. fv)

DESCRIPTIVE NOTE: QUARTERLY REPTe NOe 8y | APR=30 JUN
64,
JUN 64 ISP HUNTER,De B }
CONTRACT: DA30 C690RD374)
PROJ! DA=59332008
MONITOR: waAlL CR=40542/7

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE! SEE ALSO AD=60D8 281

DESCRIPTORS: (oTITANIUM ALLOYS, DISPERSION HARDENING),
(®DISPERSION HARDENING, TITANIUM ALLOYS)) VANKADIUM
ALLOYSy CHROMIUM ALLOYS, ALUMINUM ALLOYS, SILICON
ALLOYS, MANGANESE ALLOYS, MOLYBDENUM ALLOYS, IRON
ALLOYS) COBALT ALLOYSy, AGING (MATERIALS)s HEAT
TREATMENT, MICROSTRUCTURE, BRITTLENESSs HARDNESS,
ROLLING (METALLURGY), TENSILE PROPERTIES, CREEP,
DUCTILITY, QUENCHING (COOLING) (vl

IDENTIFIERS: TITANIUM ALLOY 3AL I1OCR ISI 17ve TITANIUNM
ALLOY 3AL 1OMN 17V, TITANIUM ALLOY 3AL 6FE 8MO B8V,
TITANIUM ALLOY 3AL 4FE 17V, TITANIUM ALLOY 3AL 2FE 8MO
8V (vl

THE UPPER TEMPERATURE LIMIT FOR OBTAINING A

HARDNESS RESPONSE FROM TI=l17V=10CR=3AL~1S],

QUENCHED FROM THE BETA FIELDs WAS 1300~1350F.
BRITTLENESS IN SUCH ALLOYS IS PARTLY ASCRIBED TO THE
LARGE GRAIN SIZE, PRODUCED BY THE HIGH TEMPERATURES
NECESSARY FOR SILICIDE SOLUTIONe COLD ROLLING
PRESSURE DETERMINATIONS WERE MADE ON STABLE=BETA
ALLOYS T]=8MO~8V=4FE=3AL AND TI=Il7V~-

10MNIALe TENSILE TESTS ON MINOR COMPOSITIONAL
VARIATIONS OF TI=17V=4FE=3AL AND TI=8MO~

8V=2FE=3AL INDICATED THAT T A HIGH PROPORT]ON

OF ALPHA STABILIZING ELEMENTS RESULTED N A FASTER
AGING RESPONSEe STATISTICAL DETERMINATION OF THE
VICKERS HARDNESS/UTS RELATIONSHIP SHOWED THAT IN
BOTH ALLOYS 17 VICKERS POINTS EQUALED 10,000 PSI.
COMPLETE SUBSTITUTION OF CO FOR FE IN TWwO
STABLE=-RETA ALLOYS RESULTED IN SUCH ALLOYS BECOMING
AGEABLEes {AUTHOR) X))
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AD=614% 8239
BRIGHAM YOUNG UNIV PROVO UTAH DEPT OF PHYSICHS

DIFFUSION IN METALS AT ULTRA~HIGH PRESSURES. (V)

DESCRIPTIVE NOTE? FINAL REPTe,
MAR 65 56P DECKER De Ls IVANFLEET He B9
!
CONTRACT: AF AFOSR201 63
MONITOR: AFOSR » 65-0580

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (OMETALSs DIFFUSION)y (®DIFFUSIONy METALS))
H1GH=PRESSURE RESEARCHy SILVER, WIRE, HEAT TREATHENT,
QUENCHING (COOLING), GOLD, LEAD, RESISTENCE
(ELECTRICAL)s MEAT OF ACTIVIATIONy CRYSTAL LATTICE
DEFECTS, HEAT OF FORMATION (vl

SILVER WIRES 3 MIL IN DIAMETER HAVE BEEN QUENCHED
FROM TEMPERATURES BETWEEN 500 AND 1000 C YO ROOM
TEMPERATURES FOR PRESSURES UP TO 30 KBARe. UPON
QUENCHINGy AN INCREASE IN ROOM TEMPERATURE RESISTANCE
WAS MEASURED, BUT 90% OF THIS INCREASE WAS

PERMANENT AND REMAINED EVEN AFTER HIGH TEMPERATURE
ANNEALSe THE INCREASE I[N RESISTANCE COULD

THEREFORE NOT BE CURRELATED DIRECTLY WITH VACANCY
FORMATIONe BECAUSE OF THE UNCERTAINTY IN

EXPLAINING THE RESULTS IT WAS NOT POSSIBLE TO OBTAIN
MEANINGFUL ACTIVATION ENERGIES OR VOLUMES FROM THE
MEASUREMENTS. THE DIFFUSION OF SILVER INTO LEAD

HAS BEEN INVESTIGATED USING RADIOACTIVE TRACER
TECHNIQUES IN A TEMPERATURE RANGE WITHIN 200 C OF

THE MELTING POINT OF LEAD FOR SIX PRESSURES BETWEEN
ZERO AND 40 KBARe THE ACTIVATION ENERGY WAS FOUND

TO INCREASE FROM 1502 TO 2]¢9 ® o3 KCAL/MOLE AS THE
PRESSURE INCREASED FROM ATMOSPHERIC TO 39¢2 KBARe

THE ACTIVATION VOLUME FOR PRESSURES BELOW 119 KBAR
RANGED FROM oS4 = +06 TO 48 = .05 ATOMIC VOLUMES

AS THE TEMPERATURE DECREASED FROM 769 TO 566 Ko

ABOVE 11.9 KBAR THE ACTIVATION VOLUME WAS NEARLY
CONSTANT AT 38 = <03 ATOMIC VOLUMES OVER THE SAME
TEMPERATURE INTERVALe AS A RESULT OF THE LARGE
DECREASE IN THE ACTIVATION VOLUME THAT OCCURS BETWEEN
ZERQO AND 19 KBAR IT IS SUGGESTED THAY THE DIFFUSION
PROCESS FOR SILVER INTO LEAD CHANGES FROM A COMPOSITE
OF INTERSTITIAL PLUS VACANCY TO AN INTERSTITIAL
MECHANISMe (AUTHOR) (vl
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AD=615 974
NORTH AMERICAN AVIATION SCIENCE CENTER THOUSAND OAKS
CALIF '

A FUNDAMENTAL STUDY OF DEFECT=DISLOCATION INTERACTION
IN NACL TYPE LATTICES., L)

DESCRIPTIVE NOTE: FINAL REPTe FOR | MAR 63~28 FEB 65,
FE8 65 6P CHANG R,

CONTRACT: NONR&406300

PROJ: NRO32 479

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (eoCRYSTAL LATTICE DEFECTS» HALIDES),
(®HALIDES, CRYSTAL LATTICE DEFECTS), SODIUM
COMPOUNDS, CHLORIDES, FLUORIDES, DEFORMATION,
STRESSESy CRYSTAL LATTICES, DIPOLE MOMENTS,
STRAIN(MECHANICS) ) CREEP, QUENCHINGI(COOLING),
HEAT TREATMENT, POTASSIUM COMPOUNDSy CALCIUM»

IMPURITIES, LITHIUM COMPOUNDS ) (vl
JOENTIFIERS: LITHIUM CHLORIDE, SODJUM CHLORIDE,
POTASSIUM CHLORIDE (vl

CONTENTS: EFFECT OF DIVALENT METAL IMPURITY
DISTRIBUTION, QUENCHING RATE)» AND ANNEALING

TEMPERATURE ON FLOW STRESS IN IONIC CRYSTALS

{NACL, LIF) THE ELASTIC INTERACTION BETWEEN
DISLOCATIONS AND DEFECTS ASSOCIATED WITH CALCIUM
IMPURITIES IN SODIUM CHLORIDE PERTURBATION OF THE
V2=BAND IN CA=DOPED KC1 FRO® ELASTIC AND

PLASTIC DEFORMATION OPTICAL PRUSINS OF THE

ENVIRONMENT OF F CENTERS N DE FORMED ALKAL!

HALIDES (v)
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: AD=617 399
& BO0EING SCIENTIFIC RESEARCH LABS SEATTLE WASH

PHASE TRANSFORMATIONS IN THE ALLOY, T] ¢ B8%A]l ¢ 1SMO

NS 1 N v}

2 A AR W S B A i :

JAN 65 84pP BLACKBURNMARTIN Jo
REPTs NOe D1=82-0402 i
MONITOR: ]DEP 502¢30¢80¢00~C6~06 : :

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPTs ON SOLID STATE PHYSICSe
ALSO AVAILABLE FROM THE AUTHOR.

DESCRIPTORS: (oTITANIUM ALLOYS, PHASE STUDIES),
(®PHASE STUDIES» TITANIUM ALLOYS)y ALUMINUM ALLOYS,
MOLYBDENUM ALLOYS, VANADIUM ALLOYS.

MICROSTRUCTURE, HEAT TREATMENT, TRANSITION

TEMPERATURE, ELECTRON DIFFRACTION ANALYSISy CRYSTAL
LATTICES: TRANSFORMATIONS, MARTENSITE,
QUENCHING(COOLING)y AGINGIMATERIALS)y CRYSTAL

LATTICE DEFECTS, MECHANICAL PROPERTIES, DEFORMATION (V)

IDENTIFIERS: TITANIUM ALLOY 8ALIMOLYV {u)

: THE MICRO=STRUCTURES OF THE ALLOY TI1 ¢ B8%Al
$ ISMD : )8V AFTER VARIOUS HEAT TREATMENTS

MAVE BEEN STUDIED BY TRANSMISSION ELECTRON

MICROSCOPYe AN ORDERING REACTION OCCURS IN THE

ALPHA PHASE, THE CRITICAL TEMPERATURE FOR THE

REACTION BEING APPROXIMATELY 525 C, ELECTRON

DIFFRACTION RESULTS ARE CONSISTENT WITH THE FORMATION

OF A DO SUB 19 TYPE SUPERLATTICE. THE BETA=PHASE

TRANSFORMS MARTENSITICALLY WHEN QUENCHED FROM

TEMPERATURES ABOVE APPROXIMATELY 875 Ce TWO FORMS

OF MARTENSITE HAVE BEEN FOUND, A HEAVILY FAULTED

HEXAGONAL OR FACE CENTERED CUBIC STRUCTURE ALPHA'

FORMED AT LOW TEMPERATURES AND A HEXAGONAL STRUCTURE

ALPHA DOUBLE®' FORMED AT HIGHER TEMPERATURESe AGING

OF A SUPERSATURATED BETA=PHASE OR THE MARTENSITIC

STRUCTURES ALPHA® OR ALPHA DOUBLE® RESULT IN THE

FORMATION OF MIXTURES OF THE ALPHA AND BETA=PHASES,

HOWEVERs THE REACTION MECHANISMS ARE SHOWN TO BE

DEPENDENT ON THE INITJAL STRUCTURESs THE RESULTS

ARE RELATED TO SOME OF THE MECMANICAL PROPERTIES OF

THE ALLOY AND AN ATTEMPT 1S MADE TO ACCOUNT FOR THE

DIFFERENCES IN PROPERTIES OF DUPLEX AND MILL

ANNEALED MATERIALe (AUTHOR! ()
UNCLASSIFIED /T0KC )

AR Woradaibesuncsim ~




UNCLASSIFIED
ODC REPOQRY BiBLlOGRAPHY SEARCH CONTROL NOe /ZOWCI

AD=617 785 ‘
BATTELLE MEMORIAL INST COLUMBUS OHWIO

STRUCTURAL CHANGES I[N HIGH=STRENGTH STEEL ASSOCIATED
WITH STRESS CORROSION AND ITS RELATIONSHIP TO DELAYED
FAJLURE. fu)

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPTe NOe 1, 29
JUN=28 SEP 64,
SEP 64 1P VAUGHAN)De¢ Ae $PHALEN:De To §
TRIPLER)Ae Bs ISCHWARTZCo Mo }
CONTRACT: NOW-464-0267

PROJ: WROQ7 05 0}
UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE?

DESCRIPTORS: {(eSTEELs CORROSION)s (®CORROSION»

STEEL)s (®STRESSES: CORROSION}, MICROSTRUCTURE,

ELECTRON DIFFRACTION ANALYSIS, X=RAY DIFFRACTION
ANALYSISy FRACTURE(MECHANICS)s HEAT TREATMENT,
QUENCHING(COOLING)y METALLOGRAPHY (v)
IDENTIFIERS: STRESS CORROSION, STEEL 4340 tu)

THE INVESTIGATION OF STRUCTURAL CHARACTERISTICS OF
AISI 4340 STEEL QUENCHED AND TEMPERED TO PRODUCE
THREE STRENGTHM LEVELS HAS BEEN INITIATED AS A BASIS
FOR THE PLANNED STUDIES OF THESE MATERIALS UNDER
CONDITIONS OF STRESSCORROSION ATTACKe DUE TO
PROBLEMS IN CONTRACT NEGOTIATIONs THIS PROGRAM WAS
DELAYED IN STARTINGe HOWEVERs THE EXPERIMENTAL

WORK, PLUS A LITERATURE STUDY, HAS BEEN INITIATED.
PRELIMINARY ELECTRON METALLOGRAPHIC STUDIES OF THE

STEEL HAVE BEEN CARRIED OUT IN THE PROCESS OF
DEVELOPING TECHNIQUES. ELECTRON DIFFRACTION AND
X=RAY DIFFRACTION RESULTS ARE BEING CORRELATED WITH

THE MICROSTRUCTURE. (AUTHOR) (vl
UNCLASSIFIED /Z0NC]}
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AD=618 484
PICATINNY ARSENAL DOVER N J ARMY EXPLOSIVE ORDNANCE

DISPOSAL CENTER

FEASIBILITY STUDY ON EOD APPLICATIONS FOR LIQUID
NITROGEN. (vl

DESCRIPTIVE NOTE: TECHNICAL MEMO«,

JUN 65 40P VENNELL ¢ROBERT Re 1}
REPTe NOe TM=]667
PROJ: 1W523801A583 ,404C

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (oFUZES(ORDINANCE),
QUENCHING(INHIBITION) )y (®AMMUNITION COMPONENTS,
DISPOSAL), (®NITROGENy LIQUEFIED GASES),
(®DETONATORSy QUENCHING(INHIBITION) ),
QUENCHING(COOLING)y FAJLURE(MECHANICS),
EFFECTIVENESS, CRYOGENICS, DEGRADATION (vl
IDENTIFIERS: DEACTIVATION (vl

A TEST PROGRAM WAS CONDUCTED YO OEVELOP A NEW MEANS
OF INACTIVATION OF MUNITION COMPONENTS BY MEANS OF
COOLING TO CRYOGENIC TEMPERATURES: THE COOLING

MEDIUM USED WAS LIQUID NITROGEN AY A TEMPERATURE OF =

320F¢ THREE FUZE ASSEMBLIES: THE M562, THE

M524, THE M509 AND THEIR ELEMENTS WERE TESTED.

WHILE SOME SUCCESS WAS ACHIEVED WITH THE MECHANJICAL
ELEMENTS OF TIMING FUZES (M562 AND M524), WHERE
ALMOST 90% WERE RENDERED IMMOBILIZED, LIQUID
NITROGEN HAD LITTLE EFFECT ON DETONATOR SENSITIVITY,
PIEZO ELECTRIC CRYSTALS, AND CARBON BRIDGE TYPE

ELECTRIC DETONATORSe (AUTHOR) tu)
!
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AD=619 399

TITANIUM METALS CORP OF AMERICA NEW YORK
DEVELOPMENT OF A STABLE=BETA TITANIUM ALLOY. tv)

OESCRIPTIVE NOTE: QUARTERLY REPTe NOs 9y )} JUL=-30 SEP
64,
SEP &4 L3114 HUNTER+Ds B
CONTRACT: DA30 O04690RD3I7?43
PROJ? 5933 2008
MONITOR: WAL TR=405/2-8

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: SEE ALSO AD=612 477.

DESCRIPTORS: (oTITANIUM ALLOYSy DISPERSION

HARDENING)» (oDISPERSION HARDENING, TITANIUM

ALLOYS) s VANADIUM ALLOYS, CHRONIUM ALLOYS,

ALUMINUM ALLOYS) SILICON ALLOYS, GERMAN]JUM ALLOYS,

IRON ALLOYSy COBALT ALLOYS, MOLYBDENUM ALLOYS,

MANGANESE ALLOYSy HEAT TREATMENT,

QUENCHING(COOLING) ) AGINGIMATERIALS)y TENSILE
PROPERTIESy CREEP» HARDNESS) WELDSy OXIDATION»
CORROSION, STRESSES vl
IDENTIFIERS: TITANIUM ALLOY 3AL IOCR 1S} 17V,

TITANIUM ALLOY J3AL 10CR 26E 17V, TITANIUM

ALLOY J3AL 2CO 2FE 17Vy TITANIUM ALLOY 3AL

2FE 8MO 8v,y TITANIUM ALLOY JAL 4FE 17V . vl

AN X=RAY EXAMINATION OF Tl=}7Ve]OCR~3AL~

1S1 REVEALED THE PRESENCE OF ALPHA AND T15S813
LINES IN A SAMPLE QUENCHED FROM 2050F AND AGED AT
1250F« NO HARDENING RESPONSE UPON AGING AT 1250F
WAS FOUND IN Ti=17V=10CR=3AL~2GE. ROOM

TEMPERATURE TENSILE TESTS UPON AGEABLE BETA ALLOY
T1=)7Vv=2FE=2C0~3AL INDICATED THAT A YIELD

STRENGTH OF 180,000 PS! WAS REACHED AFTER AGING FOR &
HOURS AT 9Q00F1! AGING FOR 24 HOURS AT 800=900F
PRODUCED YIELD STRENGTHS EXCEEDING 200,000 PS]l.
CREEP TESTS ON TI=8MO=8V=2FE3AL SHOWED

THAT» WHEN AGED AT 900F FOR 8 MOURS, AFTER 500
HOURS EXPOSURE AT 600F, UNDER A LOAD OF 128,000
PS1es DEFORMATIONS DID NOT EXCEED Q¢43%e TI=17y~
SFE=3ALy EXPOSED UNDER SIMJLAR CONDITIONS, SHOWED
CREEP DEFORMATIONS OF 2%+ OXIDATION AND STRESS
CORROSION TESTS ON THE ABOVE ALLOYS INDICATED THAT
T1=8M0~8V=2FE=3AL WAS THE SUPERIOR ALLOY.
WELDABIL]ITY TESTS ON AGEABLE BETA ALLOYS SUGGESTED
THEIR PERFORMANCE WAS SIMILAR TO THE COMMERICAL ALLOY
Ti=13Vv=11CR=3ALy WHEREAS THE TWO STABLE=~-BETA
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AD=623 019
WATERVLIET ARSENAL N Y BENET LABS

THE HEATING OF METALS IN AN ELECTROLYTE. (v

DESCRIPTIVE NOTE?: TECHNICAL REPT.,

SEP 65 28P FRANKEL ¢yHERBERT
REPTe NOe WVT=4528
PROJS DA M) 3 2304] 0im7Mn7

UNCLASSIFIED REPORT !
SUPPLEMENTARY NOTE? S

DESCRIPTORS: (eHEAT TREATMENT: METALS),

(SELECTROLYTES, HEATING!) QUENCHING(COOLING),

STEELs HARDENING, ELECTRIC ARCS,

TANKS (CONTAINERS) vl

STEEL CAN BE HEAT TREATED ELECTRICALLY WHILE
SUBMERGED IN AN ELECTROLYTEe THE ADVANTAGES OF

TH]S PROCESS ARE: (1) RAPID HEATING, (2)

PREVENTION OF SCALE BY THE AUTOMATIC GENERATION OF
HYDROGEN WHICH SURROUNDS THE WORK, (3) AUTOMATIC
QUENCH IN THE SAME TANK WHEN THE CURRENT IS
INTERRUPTEDe ON SMALL SAMPLES, HEATING RATES AS

HIGH AS 350F PER SECOND AND AS LOW AS 6+6F PER

SECOND HAVE BEEN ACHIEVED WITH THE LIKLINOOD OF BEING
ABLE TO INCREASE SUBSTANTIALLY THE RATE WITH HIGHER
VOLTAGE. IN A 10% SOLUTION OF SODIUM CARBONATE,

WHICH IS INEXPENSIVE AND CAN BE USED INDEFINITELY,
CURRENT DENSITIES OF 21 TO 27 AMPERES PER SQUARE INCH
AT 200 VOLTS WERE RECORDED DURING HEATING.
DISADVANTAGES OF THE PROCESS INCLUDE: (1) A

LARGE De Co GENERATOR IS REQUIRED FOR MODERATELY
LARGE PIECES, (2) THE PROCESS IS LESS THAN 12%
EFFICIENT, (3) PROTECTED THERMOCOUPLES MUST BE
ATTACHED TD THE WORK, {(4) ALTHOUGH NOT REQUIRED

FOR SMALL SAMPLES, AN EXHAUST SYSTEM WOULD BE !
REQUIRED TO REMOVE THE LIBERATED HYDROGEN WHEN

HEATING LARGE PIECES, (5) TEMPERATURES INDUCED

ARE NOT UNIFORM THROUGHOUT THE SPECIMEN.,

(AUTHOR) fu)
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AD=625 475 1176 18/8 18/10
COMISION NACIONAL DE ENERGIA ATOMICA BUENOS AIRES
(ARGENTINA) DEPARTAMENTO DE METALURGIA

POINY DEFECTS AND MECHANICAL PROPERTIES OF
COLUMBIUM. tn

DESCRIPTIVE NOTES FINAL REPT. 15 FEB 42=30 NOV 65,
NOV 65 aor COLLsJORGE Ae IDI PRIMIO,

JUAN C+ {BISOGNI,EDGARDO i
CONTRACT: DA~ARO~49-092=63-G20 DA=ARO~49~092=64~
GY44 3
PROJ: DA=20014501832D0~00-003=LA

UNCLASSIFIED REPORY

SUPPLEMENTARY NOTE:

DESCRIPTORS: (oNIOBIUM, RADIATION DAMAGE),

| (®RADIATION DAMAGE, NIOBIUM),y ARGENTINA, HIGH=-
TEMPERATURE RESEARCH, REACTOR MATERIALS, HARDNESS,
QUENCHING(COOLING), INPURITIESs CRYSTAL LATTICE

: DEFECTS, DEFORMATION, RESISTANCE(ELECTRICAL),

[ MECHANICAL PROPERTIES: EXPERIMENTAL DATA (v)

THE RESULTS OF TWO AND A HALF YEARS OF EXPERIMENTAL
WORK ARE PRESENTED IN THE FORM OF CONCLUSIONS, FIVE
TABLES AND NINE GRAPHS. ALSO INCLUDED ARE
PHOTOGRAPHS AND DIAGRAMS OF THE EXPERIMENTAL SET UPe
RESULTS OF R vS T FOR CB SHOW AGREEMENT WITH

OTHERS UP TO 1000C RESULTS CAN BE EXPRESSED BY

RSUBT = R (0C) (] = AT = BT SQUARED)

WHICH DIFFERS FROM LINEAR RELATIONSHIP OBTAINED
ELSEWHEREs BECAUSE OF QUENCHING SOME KIND OF

DEFECTS CAN BE RETAINED IN CB CONTAINING CERTAIN
AMOUNT OF INTERSTITIAL IMPURITIESe A MINIMUM DOSE

OF 1¢10 TO THE 17TH POWER NEUTRONS/SQ CM 1S NECESSARY
TO PRODUCE A MEASURABLE INCREASE IN THE HARONESS OF

POLYCRYSTALLINE CBes (AUTHORI) V)
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AD=625 S°?1 20/9 7/2

RESEARCH INST TEMPLE UNIV PHILADELPHIA PA
PLASMA JET CHEMISTRY. v

DESCRIPTIVE NOYE: FINAL REPTH,
DEC 44 .37P STOKESsCe Se SCAMILLIVe Ae §
CORREAJe Jo (GROSSEsAs Vo !
CONTRACT: AF=AFOSR=462-196
PROJ?! AF=9750
TASK: 975001
MONITOR: AFOSR , 65-1802

UNCLASSIFIED REPORY
SUPPLEMENTARY NOTE:

DESCRIPTORS: (oPLASMA JETS, SYNTHESIS(CMEMISTRY)),
(®SYNTHESIS(CHEMISTRY)y PLASMA JETS)s HELIUM

GROUP GASES, CATHODES, POWDERS, NITROGEN,
TUNGSTEN, ANODES, HELIUM, ARGON, RELEASE
MECHANISMS, METALSy CHEMICAL COMPOUNDS, OXIDES|
REDUCTION(CHEMISTRY), REFRACTORY METALS,

NITRIDES, CARBIDES,» RINGS,

QUENCHING(COOLING) ) HIGH=TEMPERATURE RESEARCH v

THREE TYPES OF PLASMA JETS ARE DESCRIBED: A

NOBLE GASES PLASMA JETs A NITROGEN PLASMA JUET, AND A
PLASMA JET CATHODE AS CHEMICAL FEEDER. POWDER

FEEDING DEVICES AND QUENCHING DEVICES ARE CONSIDERED.
THE USE OF THE PLASMA JET IS DESCRIBED FOR SEVERAL
CHEMICAL REACTIONS: METAL OXIDES REDUCTION,

REFRACTORY METALS NITRIDES FORMATION, AND REFRACTORY
METALS CARBIDES FORMATIONe THE TEMPERATURES

ATTAINABLE WITH PLASMA JETS ARE IN THE RANGE oF

5000K TO S0,000Ke {AUTHOR) tyvld

29
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AD=628 979 1378 1176 :
DAVID TAYLOR MODEL BASIN WASHINGTON D C STRUCTURA
MECHANICS LAB

EFFECTS OF TEMPERING ABOVE THE LOWER CRITICAL
TEMPERATURE A SUB CI1 ON THE PROPERTIES OF AN HY=80

STEEL. 1
DESCRIPTIVE NOTE? PROGRESS REPTe NOo 6,
JAN 66 29p WILLNER,ABNER Re ISALIVE,
MARCEL L. |

REPTe NOe DTMB=2140
PROJ: S=R0O0I=01=01,
TASK: 0401, '

UNCLASSIFIED REPORT

DESCRIPTORS: (oSTEELs TEMPERING), MECHANICAL

PROPERTIES: TEMPERATURES, MICROSTRUCTURE, NOTCH
TOUGHNESS, METAL PLATES: TRANSITION TEMPERATURE,
QUENCHING(COOLING), TENSILE PROPERTIES: WELDS)

FRACTURE (MECHANICS), METALLOGRAPHY,

TRANSFORMATIONS (V)
IDENTIFIERS: STEEL HY-80 (v)

THE EFFECTS OF TEMPERING ABOVE THE CRITICAL
TRANSFORMATION TEMPERATURE ON THE MICROSTRUCTURE,
NOTCH=TOUGHNESS AND MECHANICAL PROPERTIES OF HY=80
STEEL WAS INVESTIGATEDe THE FORMAT]ON OF ALPHA
FERRITE AND PRIME MARTENSITE AFTER TEMPERING ABOVE
THE LOWER CRITICAL TEMPERATURE AND QUENCHING WILL
RESULT IN MECHANICAL PROPERTIES THAT FALL BELOW THE
REQUIREMENTS OF THE HY=80 SPECIFICATION.
RETEMPERING TO ACHIEVE MINIMUM YIELD STRENGTHS MAY
RESULT IN NONUNIFORM YIELD STRENGTH DISTRIBUT]ONe
THE POSSIBILITY OF UNDERBEAD CRACKING DUE TO ALLOY

SEGREGATION IS ALSO DISCUSSEDe (AUTHOR) Vi
60 >
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AD=634 220 1176

ALBERTA UNIV EDMONTON
TRANSFORMATIONS IN FE~CR ALLOYS,

JUN 45 4pP WALLBRIDGE, Jeo Ne IPARR Jo
GORDON

UNCLASSIFIED REPORT
AVAILABILITY?: PUBLISHED IN JOURNAL OF THE IRON AND
STEEL INSTITUTE, V204 P119~2] FEB 1966,

UNIVERSITY OF WINDSOR, ONTARIO.

DESCRIPTORS: (oIRON ALLOYS, ®CHROMIUM ALLOYS)»

(®TRANSFORMATIONSs IRON ALLOYS), CANADA, CHROMIUM
ALLOYS, MARTENSITE: TRANSITION TEMPERATURE,
QUENCHING(COOLING)» SURFACE PROPERTIES,
DEFORMATION

COOLING CURVES FOR FE=CR ALLOYS (05 TO 10

AT=% CR) AT RATES TO 114000 DEGC/S HAVE BEEN
OBTAINEDs ALLOYS CONTAINING 0.5-2 AT=% CR SHOWED
NO SURFACE RUMPLING: IN THE OTHER ALLOYS BOTH
MASSIVE AND MARTENSITIC TRANSFORMATION (ACCORDING
TO THE CONVENTIONAL CRITERION) WERE OBSERVED.

THE WORK SHOWS THE UNRELIABILITY OF THE SURFACE
RUMPLING CRITERION AS AN INDICATION OF MARTENSITIC
TRANSFORMATION! AND THERE APPEARS TO BE A PARALLEL
BEHAVIOUR BETWEEN THE BINARY ALLOYS OF FE=MN AND
FE=CRs (AUTHOR)
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UNCLASSIFIED

DDC REPORT BI1BLIOGRAPHY SEARCH CONTROL NOe /ZOMCI)
AD=634 960 1972

NATIONAL RESEARCH COUNCIL OF CANADA OTTAWA (ONTARIO) DIV

OF APPLIED PHYSICS

PLATINUM RESISTANCE THERMOMETRY IN THE RANGE 630~

900C» vl
DEC 65 i12p BERRY» Re Jo
MONITOR: NRC 8973

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN METROLOGIA V2 P92=3 APR
1966
SUPPLEMENTARY NOTE:

DESCRIPTORS: (eRESISTANCE THERMOMETERS) PLATINUM),
CANADA, RESISTANCE(ELECTRICAL), ELECTRIC
INSULATIONy) LEAKAGE(ELECTRICAL)s STABILITY,
HIGH=TEMPERATURE RESEARCH), QUENCHING(COOLING)»
PERFORMANCE (ENGINEERING) ()

THE PERFORMANCE OF COMMERCIALLY PRODUCEDs» STANDARD
PLATINUM RESISTANCE THERMOMETERS HAS BEEN
INVESTIGATED IN THE REGION 630 = 900Ce PARTICULAR
ATTENTION WAS PAID TO RESISTANCE STABILITY, QUENCHNING
EFFECTS: AND ELECTRICAL INSULATION LEAKAGEe. THE

LIMIT OF 900C WAS DICTATED BY THE USE OF MICA
INSULATION IN THESE INSTRUMENTSe THE MOST SER]IOUS
PROBLEM ENCOUNTERED WAS THAT OF INSULATION LEAKAGE AT
BOTH HIGH AND LOW TEMPERATURES. THE LOW

TEMPERATURE LEAKAGE WAS DUE TO WATER THAT HAD BEEN
RELEASED FROM MICA INSULATION WHEN THE THERMOMETERS
WERE USED AT HIGH TEMPERATURESy AND THIS PROBLEM IS
STUDIED N SOME DETAIL HEREe A RELATIONSHIP

BETWEEN THE MAGNITUDE OF THE GALVANOMETER °*WET KICK®
AND THE INSULATION RESISTANCE MHAS BEEN ESTABLISHEDe
THE USEFUL LIFETIME OF THE DRY AJR FILLING IN A
THERMOMETER HAS BEEN ESTIMATED FOR VARIOUS CONDITIONS
OF USEe BASED ON THESE STUDIES, PROCEDURES HAVE

BEEN RECOMMENDED FOR STABILIZING PLATINUM RESISTANCE
THERMOMETERS, ANNEALING=0UT QUENCHING EFFECTS, AND
REDUCING INSULATION LEAKAGE OVER THIS TEMPERATURE
RANGE+s (AUTHOR) (v
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOMC!

AD=6235 697 1176 20/12
WAYNE STATE UNIV DETROIT MICH DEPT OF METALLURGICAL

ENGINEERING
THE NI3AL ORDERING SYSTEM. fY)

DESCRIPTIVE NOTE: TECHNICAL REPT» :
JUN 66 aorp COREYCLARK Lo ILISOWSKY,
BEGDAN
REPTs NOe TRe=},
CONTRACT?: NONR=45201(00),
PROJ: NR=031=703,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (eNICKEL ALLOYS, PHASE STUDIES),
(®ALUMINUM ALLOYSs PHASE STUDIES),
RESISTANCE(ELECTRICAL)y X=RAY SPECTRUM,
MICROSTRUCTURE, GRAIN STRUCTURES(METALLURGY),
CRYSTAL LATTICES), QUENCHINGI(COOLING) )
IDENTIFIERS: ORDER=DISORDER THEORY vl

ELECTRICAL RESISTIVITY, X=RAY LINE POSITIONS,
DEGREE OF ORDER: AND MICROSTRUCTURES HAVE BEEN
INVESTIGATED FOR NI=AL ALLOYS NEAR THE NI3AL
COMPOSITIONe THE RESULTS INDICATE THAT NIJ3AL
UNDERGOES DISORDERING BETWEEN 1250C AND THE MePe,
ALSO SUPERSATURATED GAMMA, PRODUCED IN GAMMA ¢
GAMMA?® ALLOYS BY GAS~QUENCHING, IS EXTENSIVELY
ORDERED PRIOR TO GAMMA' (NI3AL) PHASE

SEPARATIONe THE LATTER REACTION, IF NOT BOTH» MUSY
FOLLOW THE COOPERATIVE PHENOMENA MODELe SHIFTS IN
LINE POSITION AS A FUNCTION OF QUENCH=INDUCED
SUPERSATURATION ARE SHO'iINe LATTICE PARAMETERS OF
EQUILIBRIUM AND NON=EQUILIBRIUM PHASES ARE GIVEN.
(AUTHOR) {vu)
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AD=639 056 1176 20/2 1378
PENNSYLVANIA UNIV PHILADELPHIA SCHOOL OF METALLURGICAL
ENGINEERING

AN ELECTRON MICROSCOPE STUDY OF QUENCHED GOLD~-
PALLADIUM ALLOYSe 1o A STUDY OF THE ELECTRICAL
RESISTIVITY CHANGES PRODUCED BY QUENCHING AU PD

ALLOYSe Jle THE EFFECT OF QUENCHED=IN VACANCIES ON

THE MECHANICAL PROPERTIES OF GOLD=PALLADIUM ALLOYS. )
111 v

DESCRIPTIVE MOTE: ANNUAL SUMMARY REPT, | OCT 65+30 SEP
bbb .
SEP 46 apP
CONTRACT: NONR~S551(55),

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (eGOLD ALLOYS, SCRYSTAL LATTICE

DEFECTS) ), PALLADIUM ALLOYS: FOILSs ELECTRON

MICROSCOPY, RESISTANCE(ELECTRICAL)» MECHANICAL
PROPERTIES, QUENCHINGICOOLING)y SINGLE CRYSTALS, (vl
WIRE v

A STUDY WAS MADE OF POINT DEFECTS IN BINARY ALLOYS.
THERE ARE THREE PHWASES OF THE RESEARCH, THE FIRST
CONCERNED WITH ELECTRON MICROSCOPY OF GOLO=PALLADIUM
FOILSy THE SECOND WITH ELECTRICAL RESISTIVITY CHANGES
PRODUCED BY QUENCHING IN SIMILAR COMPOSITION ALLOYS),
AND THE LAST CONCERNED WITH THE EFFECT OF QUENCHING

ON MECHANICAL PROPERTIES OF THESE ALLOYS. : v
UNCLASSIFIED /20KC)
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UNCLASSIFIED ;
DDC REPQRT BIBLIOGRAPHY SEARCH CONTROL NOe /ZONC)

AD=63% 092 20713
MASSACHUSETTS INST OF TECH CAMBRIDGE DEPT OF
METALLURGY

COOLING RATES IN SPLATYT COOLING» (vl

DESCRIPTIVE NOTES! TECHNICAL REPTo
SEP 66 32P RUML ¢ROBERT Co 1§
REPTe NOe TR=12,
CONTRACT: NONR=1841(38),
PROJ: DSR=-7618,

UNCLASSIFlED REPORT
SUPPLEMENTARY NOTES

DESCRIPTORS: (eCOOLING, LIQUID METALS)y (STHERMAL
CONDUCTIVITY, COOLING), LIQUIDS,

QUENCHING(COOLING)y EXPERIMENTAL DATA (v}
IDENTIFIERS: SPLAT COOLING o (v}

CALCULATIONS AND EXPERJMENTAL OBSERVATIONS MADE ON
COOLING RATES DURING SPLAT QUENCHING ARE PRESENTED.
THREE POSSIBLE TYPES OF COOLING BEHAVIOR ARE

DISCUSSED: IDEAL COOLINGy INTERMEDIATE COOLING,

AND NEWTONIAN COOLINGe THE EFFECTS OF SPLATTING-
PROCESS VARIABLES ON THE COOLING RATES ARE DESCRIBED,
THE MOST IMPORTANT OF THESE VARIABLES BEING SPLAT -
THICKNESS AND THE QUALITY OF THE THERMAL CONTACT
BETWEEN THE SPLAT AND SUBSTRATEe SPLAT=COOLING

RATES RANGE TYPICALLY FROM 10,000 TO ABOVE 10 YO THE
10TH POWER C/SECe, DEPENDING ON THE ACTUAL

CONDITIONSs (AUTHOR) (vl
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZONCI

AD=64%1 786 1176 20/12
ILLINOIS UNIV URBANA

AN INTERNAL FRICTION STUDY OF VACANCIES IN A QUENCHED |
AU=N] SOLID SOLUTION. (v

DESCRIPTIVE NOTE: INTERIM REPT.,
MAY 45 6P COSTrJe Re |
CONTRACT: AF~=AFOSR=633-64
PROJI AF=9743
TASK: 97630}
MONITOR: AFOSR 66-1601

UNCLASSIFIED REPORY
AVAILABILITY: PUBLISHED IN ACTA METALLURGICA VI3
P1263-7 DEC 1965,
SUPPLEMENTARY NOTE:! REVISION OF MANUSCRIPT SUBMITTED 8
MAR 65,

DESCRIPTORS: (eGOLD ALLOYSy INTERNAL FRICTION),
(ONICKEL ALLOYS, INTERNAL FRICTION), (®INTERNAL.
FRICTION:s RELAXATION TIME))» ANNEALING,
QUENCHING(COOLING)y THERMODYNAMICS, CRYSTAL
SUBSTRUCTUREs SOLID SOLUTIONS (vl
IDENTIFIERS: ZENER RELAXATION 'Y

CHANGES IN THE VACANCY CONCENTRATION IN A QUENCHED
AU=30 AT+% NI ALLOY ARE FOLLOWED USING ISOTHERMAL
INTERNAL FRICTION MEASUREMENTS OF THE ZENER
RELAXATION RATEe ANALYSIS OF THE VACANCY ANNEALING
YIELDS A VALUE OF APPROXIMATELY 21 KCAL/MOLE FOR THE
ENERGY FOR VACANCY MOTIONe FROM THIS ENERGY OF
MOTION, TYPICAL RATES OF SHIFTING OF THE ZENER PEAK
"TEMPERATURE ARE OBTAINEDe THIS PEAK SHIFT IS USED

TO INTERPRET A PREVIOUSLY UNEXPLAINED INTERNAL

FRICTION PEAK OBSERVED IN THIS ALLOYe (AUTHOR) v
.;
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AD=643 302 1378 774
NORTHWESTERN UNIV EVANSTON ILL DEPT OF MATERIALS 1
SCIENCE :

B T T e

SPINODAL DECOMPOSITION DURING CONTINUOUS COOLING» (vl
o U

NOV 65 12P HUSTONyEe Le JCAHNyJOHN We |}
HILLIARD,Je Eo }
CONTRACT: DA=31=124=AR0(D)=233
MONITOR: AROD 497522

PR

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN ACTA METALLURGICA V]4
P1053=62 SEP 1966

DESCRIPTORS: (#SOLID SOLUTIONS, DECOMPOSITION),
(#COOLING, *DECOMPOSITION), TRANSFORMATIONS,
PHASE STUDIES, QUENCHING(COOLING)s THEORY (V)

SPINODAL DECOMPOSITION OF A BINARY SOLID SOLUTI]ION
DURING CONTINUOUS COOLING SHOULD LEAD TO A STRUCTURE
THAT 1S SIMILAR TO THAT RESULTING FROM ISOTHERMAL
DECOMPOSITION, CONSISTING OF A SUPERIMPOSITION OF
SINUSOIDALLY VARYING COMPOSITION MODULATIONS
CLUSTERED ABOUT A WAVELENGTH LAMBDA SUB MAX THAT HAS
RECEIVED MAXIMUM AMPLIFICATIONe FOR QUENCH RATES
WHICH ARE FAST ENOUGH TO PRECLUDE COMPLETE
DECOMPOSITIONy THE PROFILE OF THE COMPOSITION=- ]
AMPLITUDE SPECTRUM IS INDEPENDENT OF QUENCH RATE AND i
THE LOGARITHM OF THE AMPLITUDE IS INVERSELY ' :
PROPORTIONAL TO THE QUENCH RATEe WITH SLOWER :

QUENCH RATES IN WHICH COMPLETE DECOMPOSITION OCCURS

LAMBDA 5UB MAX INCREASES AS THE =(1/6) POWER OF

THE QUENCH RATEs THE LIMITING COOLING RATE

REQUIRED TO SUPPRESS DECOMPOSITION, AS WELL AS THE

COMPOSITION DEPENDENCE OF LAMBDA SUB MAX, ARE ALSO

OBTAINED, THESE RESULTS HAVE BEEN SUMMARJZED AS

ISOTHERMAL=TRANSFORMATION AND CONTINUOUS=COOLING~

TRANSFORMATION DIAGRAMS FOR SPINODAL DECOMPOSITIONo

(AUTHOR) (Vi
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AD=643 452 20/2
PENNSYLVANIA STATE UNIV UNJVERSITY PARK MATERJALS RESEARCH

LAB

EXPERIMENTAL CONFIRMATION OF MAJOR CHANGE OF DEFECT
TYPE WITH TEMPERATURE AND COMPOSITION IN JONIC
SoLIDS. 12

MAR 66 4P DINESSsAes Mo IROY)RUSTUM !
CONTRACT: AF=AFOSR=~208-63
PROJE AF=9761
TASK: 976102
MONJTOR: AFOSR 66=2150

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN SOLID STATE
COMMUNICATIONS V3 P123=5 19656

DESCRIPTORS: (®CRYSTAL LATTICE DEFECTS, CERAMIC
MATERIALS)y ZIRCONIUM COMPQUNDSy OXIDES, CALCIUM

COMPOUNDS, DOPINGy» QUENCHING(COOLING), HIGH=
TEMPERATURE RESEARCH» DENSITY (V)

THE CHANGE OF PREDOMINANT POINT DEFECT=TYYPE FROM
INTERSTITIAL CATIONS TO ANION VACANCIES IS PRESENTED

AS A FUNCTION OF TEMPERATURE AND CONCENTRATION FOR

THE FLUORITE=TYPE CRYSTALLINE SOLUTION FJIELD IN THE
SYSTEM ZR02~CAOe¢ THE CHARACTERIZATION OF THE

POINT DEFECT CONTENT OF THESE MATERIALS IS BASED UPON
EXPERIMENTAL DETERMINATIONS OF DENSITIES AND

PRECISION X=RAY LATTICE PARAMETERS.

(AUTHOR) (v}
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UNCLASSIFLED
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AD=646 )04 1176 7/4

NORTH CAROLINA STATE UNIV RALEIGH DEPT OF ENGINEERING
RESEARCH : i

DIE KOBALTECKE IM DREISTOFFSYSTEM KOBALT==MOLYBDAN=~
BORy» (COBALT IN THE TERNARY SYSTEM COBALT -
MOLYBDENUM=BORON), 1"

AUG 66 8P STADELMAIER He He IDAVIS He He
}
CONTRACT: DA=3)=124«AR0ID)=277
PROJ: DA~200145~01832D
MONITOR: AROD 5010:10

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN MONATSHEFTE FUR CHEMIE
V97 N5 PI49=4 J96b.
SUPPLEMENTARY NOTE: TEXT IN GERMAN.

DESCRIPTORS: (eCOBALT ALLOYS, PHASE STUDIES),
{®MOLYBDENUM ALLOYS, PHASE STUDIES), (®BORON
ALLOYSy PHASE STUDIES), QUENCHINGICOOLING),
CRYSTAL STRUCTURE ful

THE EQUILIBRIA IN THE TERNARY SYSTEM COBALT="
MOLYBDENUM==BORON WERE INVESTIGATED IN THE REGION
ARQUND TAU (CR23Cé STRUCTURE) AND COMOB

{UNKNOWN STRUCTURE)e IN ALLOYS QUENCHED FROM

800C THE COMPOSITION OF TAU IS FOUND AT

CO021¢7M0fo3B6e (AUTHOR) vl
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AD=646 455 1176 20/2
PENNSYLVANIA UNIV PHILADELPHIA SCHOOL OF METALLURGICAL
"ENGINEERING

ELECTRON MICROSCOPE OBSERVATIONS OF QUENCHED AND AGED
GOLD AND GOLD=PALLADIUM ALLOYS, (n

DESCRIPTIVE NOTE: TECHNICAL REPTe,
JAN &7 4P COOK)ROGER Ne IMADDINY
ROBERT i
REPTe NOe TR~}
CONTRACT: NONR~551(55)
PROJ! NR=Q3|~528

UNCLASSIFIED REPORTY

DESCRIPTORS: (oGOLD ALLOYSs CRYSTAL LATTICE

DEFECTS)y (oCRYSTAL LATTICE DEFECTS, PALLADJUM

ALLOYS )y QUENCHING(COOLING),» AGINGIMATERIALS))

ELECTRON MICROSCOPY, CRYSTALLOGRAPHY, MELTING

POINT, CRYSTAL STRUCTURE, FOILS, CRYSTAL

LATTICES )

A REVIEW OF PAST WORK ON THE BEHAVIOR OF VACANCIES

IN QUENCHED METALS 1S PRESENTED, WITH EMPHASIS UPON
GOLD AND TRANSMISSION ELECTRON MICROSCOPY DATA.
RESULTS ARE PRESENTED ON AU, AU=5 ATY PD, AND

AU=10 ATX PD FOILS QUENCHED FROM D0.876 TM (TN

® ABSOLUTE MELTING TEMPERATURE) AND EXAMINED IN

AN ELECTRON MICROSCOPE. IT IS FOUND THAT INCREASING
PALLADIUM CONTENT CAUSES AN INCREASE IN THE NUNMBER OF
FAULTED DISLOCATION LOOPS IN THE QUENCHED AND AGED
MATERTIAL AND IN THE CONCENTRATION OF VACANCIES
ANNINHILATED AT SUCH LOOPSe HOWEVER STACKING FAULT
TETRAHEDRA REPRESENY THE MOST IMPORTANT SINKS IN ALL
CASES+ SOME REASONS FOR THE INCREASED IMPORTANCE

OF DISLOCATION LOOPS AS VACANCY SINKS IN THE ALLOYS
ARE DISCUSSEDs CHANGES IN STACKING FAULT ENERGY DUE
TO ALLOYING ARE NOT THOUGHT SIGNIFICANT IN PRODUCING
THIS EFFECTe POSSIBLE ROLES OF NUCLEUS

CONFIGURATIONS ARE DISCUSSED AND A MODEL IS PRESENTED
IN WHICH TETRAHEDRA BECOME LESS EFFECTYIVE AS SINKS AS
THEIR GROWTH PROCEEDS, OWING TO CHANGES IN SOLUTE
CONCENTRATION NEAR THEMe. HOWEVER THE EFFECTIVENESS

OF LOOPS AS SINKS IS NOT EXPECYED TO CHANGE
SIGNIFICANTLY DURING AGEING WITH THE RESULT THAT
DISLOCATION LOOPS CAN BECOME THE MAIN SINKS IN THE
LATER STAGES OF AGEING. vl
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AD~649 313 13/8 13/4 |
EDGEWOOD ARSENAL MD ,

VACUUM (OR FLUXLESS) BRAZING=GAS QUENCHING OF 6061
ALUMINUM ALLOY. . (v)

SRS s ke el B

DESCRIPTIVE NOTE: TECHNICAL REPTe, L
MAR &7 41P GURTNER,FRANCIS B+ 3SHUTT, P

PAUL Ko o, JReISCHWARTZ,MELVIN Mo | \
REPTe NOe EA=TR=4085

UNCLASSIFIED REPORT

DESCRIPTORS: (eoALUMINUM ALLOYS, SCONTAINERS),

(OBRAZING, ALUMINUM ALLOYS),

{®¢QUENCHING{COOLING)y ALUMINUM ALLOYS),

VACUUM APPARATUSs HELIUM, ARGON, COMPATIBILITY (v
IDENTIFIERS: ALUMINUM ALLOY 606} (vl

SRR

AN INVESTIGATION WAS MADE TO PROVIDE A PROCESS OR
METHOD FOR PRODUCING HELIUM LEAK=TIGHT CONTAINERS
UNDER CONTROLLED PROCESSING AND THEREFORE WITH A HIGH
LEVEL OF COMPATIBILITYe THE CONCEPY EVOLVED AROUND
COMBINING VACUUM BRAZING AND GAS QUENCHING INTO ONE
OPERATIONe THE PARTS WERE QUENCHED IN THE FURNACE
AFTER BRAZING OR SOLUTION TREATINGe THE ADVANCE

INTO THE FIELD OF VACUUM BRAZING-GAS QUENCHING HAS
PROVIDED A DEFINITE ADVANCE IN THE FIELD OF
MANUFACTURING FOR MHIGH OR LOW VOLUMES OF ITEMSe AS

A RESULT OF THE INVESTIGATION, THE FOLLOWING
CONCLUSIONS WERE DRAWN: (1) VACUUM BRAZING=

GAS QUENCHING 1S FEASIBLE FOR PRODUCTION QUANTITIES
OF COMPLEX AND SIMPLE ITEMSe (2) THE

APPLICATION OF SUCH A PROCESS IS NOT LIMITED TO 6061
ALUMINUM, BUT CAN BE EXTENDED TO FERROUS AND
NONFERROUS ALLOYSes (3) THE FUTURE FOR A

FROCESS SUCH AS VACUUM BRAZING=GAS QUENCHING IS

UNLIMITED AT THE PRESENT TIMEe (AUTHOR) ful
UNCLASSIFIED /2Z0NKC)
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AD=6852 100 13/8
UNIVERSITY OF SOUTHERN CALIFORNIA LOS ANGELES

THE ROLE OF IMPERFECTION CHEMISTRY IN THE
CHARACTERIZATION OF MATERIALS, V)

DEC &6 17P KROGER Fs Ao
CONTRACT: AF=AFOSR~984<~66
PROJ?! AF=9710
TASK: 971003
MONITOR: AFOSR 67-1091

UNCLASSIFIED REPORT '
AVAILABILITY: PUBLISHED IN MATERIALS RESEARCH
BULLETIN v2 P203=146 1947,
SUPPLEMENTARY NOTE: PRESENTED AT THE INTERNATIONAL
CONFERENCE ON THE CHARACTERIZATION OF MATERIALS)
UNIVERSITY PARKs PENNSYLVANIAs NOV 16=18, 19660

DESCRIPTORS: (ODEFECTS(MATERIALS)s CHEMICAL

ANALYSIS), (®CRYSTAL STRUCTURE, PHASE STUDIES),

CADMIUM, TELLURIUM, THERMODYNAMICS, CMEMICAL
PRECIPITATION, QUENCHINGICOOLING)s» DOPING (vl

FOR A COMPLETE CHARACTERIZATION OF A CRYSTALLINE
MATERIAL IT 1S NECESSARY TO SUPPLEMENT THE CLASSIC
CHARACTERIZATION DATA SUCH AS THE CHEMICAL
COMPOSITIONs THE CRYSTAL STRUCTURE AND THE GROSS
THERMODYNAMIC PARAMETERS BY INFORMATION CONCERNING
THE TYPES OF NATIVE AND FOREIGN DEFECTS AND THE
THERMODYNAMIC PARAMETERS REGULATING THEIR FORMATIONe.
FOR QUENCHED CRYSTALS, DATA REFERRING TO THE METHOD
OF PREPARATION AND QUENCHINGy» AND THE PARAMETERS OF
POSSIBLE PRECIPITATION PROCESSES INVOLVING BOTH THE
PHASE DIAGRAM AND KINETIC DATA, ARE REQUIRED N
ADDITIONe THE SITUATION IN PURE AND DOPED CDTE

IS DISCUSSED AS AN EXAMPLE. (v
UNCLASSIFIED /T0KC)
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AD=852 132 2073 1176
MASSACHUSETTS INST OF TECH CAMBRIDGE NATIONAL MAGNET

LAB

MAGNETIC PROPERTIES OF SUPERCONDUCTING MO=RE
ALLOYS. )

DESCRIPTIVE NOTE: REVISED EDe»
SEP 66 7P LERNERyEs IDAUNT Js Go
MAXWELLIEs
CONTRACT: AF 49(638)=1448
PROJ: AF=9764
MONITOR: AFOSR 67=1010

UNCLASSIFIED REPORT
AVAILABILITY! PUBLISHED IN THE PHYSICAL REVIEW
VIE3 N2 P487=92 JAN 10 1967+
SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH OHWIO
STATE UNIVes, COLUMBUSe REVISION OF MANUSCRIPT
SUBMITTED 25 MAR 66

DESCRIPTORS: (oMOLYBDENUM ALLOYS, eRHENIUM
ALLOYS)s (eSUPERCONDUCTIVITY, ®MAGNETIC
PROPERTIES)y WIRE, ANNEALING, PHASE STUDIES,
MAGNETIC FIELDSs» TRANSITION TEMPERATURE,
RESISTANCE(ELECTRICAL) s SUPERCONDUCTORS,
MAGNETIC MOMENTS, THERMAL CONDUCTIVITY,
QUENCHING(COOLING) vl

THIS PAPER GIVES DETAILS OF RESEARCH CARRIED OUT ON
THE LOW=TEMPERATURE PROPERTIES OF MO-RE ALLOYS IN
THE SUPERCONDUCTING STATEe MEASUREMENTS WERE MADE
ON A 52=48% ALLOY OF MO=RE BOTH UNANNEALED AND
ANNEALED, THE ALLOY BEING IN THE FORM OF FINE WIRES.
MICROGRAPH STUDIES WERE MADE TO DETERMINE THE
PERCENTAGE OF THE VARIOUS PMASES PRESENT IN EACH
SPECIMENs THE LOW=TEMPERATURE MEASUREMENTS COVERED
OBSERVATIONS OF THE MAGNETIZATION AS A FUNCTION OF
APPLIED MAGNETIC FIELD AT VARIOUS TEMPERATURES USING
TWO DIFFERENT TECHNIQUESe THE MEASUREMENTS YIE!DED -
THE CRITJICAL MAGNETIC FIELDS HC] AND HC2 AS A
FUNCTION OF TEMPERATURE AND OF THE STATE OF ANNEAL:.
AS WELL AS OF THE TRANSITION TEMPERATURE TC»
ESTIMATES WERE MADE OF HC(T) AND THE
GINZBURG=LANDAU=ABRIKOSOV=~GOR'KOV AND MAKI
PARAMETERS KAPPA) KAPPA 1(T)s AND KAPPA 3(T!e
COMPARISONS OF THE RESULTS ARE MADE WITH RESULTS
OBTAINED PREVIOUSLY BY US FROM RES]ISTIVITY
MEASUREMENTS ON THE SAME ALLOY AND BY OTHER AUTHORS
ON SIMILAR SUPERCONDUCTING ALLOYS! THE COMPARISONS
SHOW CONSISTENCY IN THE DATAs
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AD=652 2399 1172
LINDEN LABS INC STATE COLLEGE PA

CHEMICAL STRENGTHENING OF CERAMIC MATERIALS. (V)

DESCRIPTIVE NOTE: SUMMARY REPTe, 7 APR 66~6 APR 67,
APR 67 166°P KIRCHNERIHENRY Pe IGRUVER,
ROBERT Me IPLATTS)OENNIS Re SWALKER)RALPH
Ee 1
CONTRACT: NOW=66=044])

UNCLASSIFIED REPORTY

SUPPLEMENTARY NOTE: SEE ALSO AD=634 361,

DESCRIPTORS: (eCERAMIC MATERIALS, MECHANICAL
PROPERTIES) s ALUMINA: SPINELSs» MAGNESIUM OXIDES,
SILICON DIOXIDE, TITANIUM COMPOUNDS, NICKEL
COMPOUNDS, OXIDES» MINERALSH
FAILURE(MECHANICS)» INHIBITION:, COMPRESSIVE
PROPERTIES, FLEXURAL STRENGTHs THERMAL SHOCK,
ADDITIVES, HEAT TREATMENT, SURFACE PROPERTIES,

CERAMIC COATINGS,» QUENCHINGICOOLING) (v
IDENTIFIERS: CORDIERITE, FORSTERITEs NICKELOUS
OXJDEy STEATITEs TITANIUM DIOXIDE tv)

AN INVESTIGATION OF THE EFFECT OF COMPRESSIVE

SURFACE LAYERS ON THE STRENGTH OF POLYCRYSTALLINE
CERAMIC BODIES IS DESCRIBEDes LOW EXPANSION SURFACE
LAYERS WERE FORMED ON CONVENTIONAL CERAMICS BY
CHEMICAL REACTIONS AT HIGH TEMPERATURESe FAILURE)

8Y SHEARING OF THE SURFACE LAYERS, WAS PREVENTED BY
ESTABLISHING GRADUAL VARIATIONS IN COMPOSITION WITHIN
THE BODYe CHEMICAL STRENGTHENING WAS ATTEMPTED

WITH ALUMINA, TITANIA, SPINEL» MAGNESIAs FORSTERITE,
STEATITE, NICKEL OXIDE, SILICA AND CORDIERITE BODIES
AND WAS ACHIEVED WITH SEVERAL OF THESE MATERIALS.
GLAZING AND QUENCHING ALSO RESULTED IN IMPROVED
FLEXURAL STRENGTHe COMBINED PROCESSES INVOLVING
CHEMICAL STRENGTHENING, ATMOSPHERIC TREATMENTS,
GLAZING AND QUENCHING WERE INVESTIGATEDes IN SOME
CASES STRENGTH INCREASES OF MORE THAN 90% WERE
OBSERVED. THE THERMAL SHOCK RESISTANCE OF SOME OF

THE SAMPLES WAS IMPROVEDe. ABRASION OF THE SURFACES

OF SOME OF THE TREATED SAMPLES DID NOT RESULTY IN LOSS
OF STRENGTHe (AUTHOR) '
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AD=682 947 1176
WINDSQR UNIV (ONTARIO)

TRANSFORMATIONS IN FE=CO ALLOYS, w
66 3P PARRyJe GORDON }

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN JOURNAL OF THE IRON
ANO STEEL INSTITUTE V205 P426=7 APR 1967

DESCRIPTORS: (eIRON ALLOYS, STRANSFORMATIONS))»
(®COBALT ALLOYS, STEMPERATURE), COOLING,
ALLOYS, CARBON, RODSs MEASUREMENT» ACCURACY,
NICKELy MANGANESE, CHROMIUMy ANNEALING.
THERMAL ANALYSIS) SAMPLING, THERMOCOUPLES,

QUENCHING{COOLING) ) WELDINGy TABLES V)

VALUES OF MS IN FE=CO ALLOYS CONTAINING

BETWEEN O¢1 AND 24% CO SHOW A MINIMUM OF

{ABOUT) 600C AT 18COe EXTRAPOLATION OF

MS VALUES FOR THE DILUTE ALLOYS SUGGESTS AN MS IN

PURE [RON OF 740Cs THESE ALLOYS ALSO SHOW A

SIMILARITY YO FE=N] ALLOYS IN THE APPEARANCE OF

TWO CONSTANTY TEMPERATURE PLATEAUX IN THE GRAPHS OF
TRANSFORMATION TEMPERATURE Ve COOLING RATE.

{AUTHOR) (V)
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AD=653 088 20712 20/3
CALIFORNJA UNIV SAN DIEGO LA JOLLA DEPY OF PHYSICS

SUPERCONDUCTING TRANSITIONS IN BODY-CENTERED CUBIC
THALLIUM=INDIUN ALLOYS,

(vl
JUN 66 4p LUEsHe Le IWILLENS)Re He
H
CONTRACT? AF=AFOSR=631=64
PROJ: AF~=9782
TASK! 976302
MONITOR: AFOSR 67~1237
UNCLASSIFIED REPORTY
AVAILABILITY: PUBLISHED IN PHYSICAL REVIEW VIi54
N2 P436~8 FEB 10 1967,
SUPPLEMENTARY NOTE:! PREPARED IN COOPERATION WITH
CALIFORNIA INSTe OF TECHor PASADENA, We Mo
KECK LABS.
DESCRIPTORS: (eSUPERCONDUCTORS,: TRANSITION
TEMPERATURE )y (eTHALLIUM ALLOYS,
SUPERCONDUCTIVITY), (®INDIUM ALLOYS,
SUPERCONDUCTIVITY)s CRYSTAL STRUCTURE, CRYSTAL
LATTICES: PHASE STUDLIES) THERMAL EXPANSION,
QUENCHING(COOLING!)» ANNEALING ' (vl

THE SUPERCONDUCTING TRANSITION TEMPERATURE AND THE
LATTICE PARAMETER OF THE BODY=CENTERED CUBIC PNASE IN
THE IN=T{L SYSTEM ARE REPORTEDe THE TRANSITION
TEMPERATURE OF BCC~TL IS EXTRAPOLATED TO BE 3.0

PLUS OR MINUS OelKe THE LINEAR THERMAL=EXPANSION
COQEFFICIENT QF THE BCC ALLOYS 1S COMPUTED 10 BE
0+0000029/DEGeX BETWEEN 77 AND 300 K INDEPENDENT

OF COMPOSITIONe (AUTHOR) tv)
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AD=653 304 7/4 20/2 1176
CALIFORNIA UNIV SAN DIEGO LA JOLLA DEPT OF PHYSICS

LATTICE PARAMETERS OF IRON=RICH IRON=GALLIUM ALLOYS,
V)

SEP 46 4P LUOsHe Lo
CONTRACT: AF=AFOSR~631-64
PROJS AF=9763
TASK! 976302
MONITOR: AFOSR 67-1224

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN TRANSACTIONS OF THE
METALLURGICAL SOCIETY OF AIME V239 P119=20 JAN

1967

DESCRIPTORS: (eCRYSTAL LATTICES, ®IRON ALLOYS).,
(®GALLIUM ALLOYSy CRYSTAL LATTICES), SOLUBILITY,
CRYSTAL STRUCTURE,» SOLJD SOLUTIONS,
QUENCHING(COOLING)y X=RAY DIFFRACTION ANALYSIS,
INTENSITY, HIGH=TEMPERATURE RESEARCH, BISMUTH,
CESJUM COMPOUNDS» CHLORIDES: ATOMIC PROPERTIES,
HEAT=RESISTANT METALS + ALLOYS, PHASE STUDIES
COBALYT, FERROMAGNETIC MATERIALS, TESTS 'Y

SYSTEMATIC INVESTIGATIONS OF THEFE=GA SYSTEM

HAVE BEEN REPORTED ONLY RECENTLYe THE MAXIMUM

SOLID SOLUBILITY OF GALLIUM IN ALPHA=FE 1S NEARLY
S0 ATe PCTe AT 900Ce HOWEVER) IT WAS NOT EVIDENY
THAT THE ALPHA=FE SOLID SOLUTION COULD BE RETAINED
SUCCESSFULLY BEYOND 17438 ATe PCT GA BY SOLID=STATE
QUENCHINGe THE PRESENT INVESTIGATION REPORTS THE
RETENTION OF ALPHA=FE SOLID SOLUTION AT 50 AT. PCT
GA BY QUENCHING FROM THE LIQUID. AN ORDERED

PHASE OF CSCL=TYPE (B2) STRUCTURE WAS

OBSERVED BETWEEN 34 DIFFERENCE 50 ATe PCT GAe

SINCE T WAS CONSIDERED VERY PROBABLE THAT THE

CSCL STRUCTURE WOULD OCCUR AT HIGH TEMPERATURES,
ALLOY FILINGS WERE ALSO QUENCHED BY THE CONVENTIONAL
QUENCHING TECHNIQUEs IN ADDIYION TO THE CSCL

PHASE, A SECOND ORDERED PHASE OF BIF3-TYPE

(D03) STRUCTURE WAS FOUND IN THE RANGE 25

DIFFERENCE 30 ATe PCT GAs (AUTHOR) (v
UNCLASSIFIED /I0HCI
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AD=656 05 1176
FRANKLIN INST RESEARCH LABS PHILADELPHIA PA

A STUDY OF ALLOYING THEORY USING METASTABLE
STRUCTURES v

DESCRIPTIVE NOTE: FINAL REPTe 1 JUN 66=1 JUN 67,
JUN 67 73p STOERING)ROLF $CONRADIHANS I}
REPTe NOe F=C1869
CONTRACT: NOOO14=66~C~023}
PROJ: NR=039-314

UNCLASSIFIED REPORT

DESCRIPTORS:! (eCOPPER ALLOYSys PHASE STUDIES’,
ZINC ALLOYSy SILVER ALLOYS,
QUENCHING(COOLING), DIFFRACTION ANALYSIS,
ELECTRON MICROSCOPY, HEAT TREATMENT,
DECOMPOSITION, CHEMICAL PRECIPITATION, PHASE
DIAGRAMS, ANNEALING, METALLURGY ' ' (vl

THE PHASES AND STRUCTURES OF LIQUID QUENCHED AND
VAPOR QUENCHED CU=AG ALLOYS AND LIQUID QUENCHED
CU=ZN ALLOYS WERE INVESTIGATED BY X=RAY AND
ELECTRON DIFFRACTION AND BY ELECTRON TRANSMISSION
MICROSCOPYe FOR THE CU=AG ALLOYS A SINGLE

PHASE FCC RANDOM SOLID SOLUTION WITH A MAXIMUM
DEVIATION OF ABOUT +1% FROM VEGARD'S LAW WaAS

ONLY OBTAINED FOR THE THINNEST REGIONS (1000-3000
A) WITH A SUBSTRATE TEMPERATURE OF =150 Ceo FOR

THE THICKER REGIONS AND FOR HIGHER SUBSTRATE
TEMPERATURES) SEGREGATED SILVER=RICH FCC PHASES
DESIGNATED GAMMA DOUBLE PRIME AND ALPHA PRIME WERE
OBTAINEDe THE COPPER=-RICH BETA PRIME PHASE WAS

ONLY OBSERVED FOR THE HIGHEST SUBSTRATE TEMPERATURE
OF S0 Coe A NEW HE(AGONAL PHASE TERMED DELTA WAS
FOUND IN VERY SLIGHT AMOUNTS IN THE LIQUID QUENCHED
CU=AG ALLOYSs FOR THE CU=ZN ALLOYS, THE

SOLUBILITY OF ZINC IN THE ALPHA PHASE WAS INCREASED
TO 48% BY LIQUID QUENCHINGe ANNEALING OF LIQUID
QUENCHED CUS50AGS0 ALLOYS INDICATED THE FOLLOWING
SEQUENCE FOR THE DECOMPOSITION OF THE METASTABLE
PHASES: GAMMA PRIME (RANDOM) TO GAMMA DOUBLE

PRIME (SPINODAL) TO ALPHA PRIME (SPINODAL! TO

ALPHA PRIME ¢ BETA PRIME TO ALPHA ¢ BETA
(EQUILIBs)e (AUTHOR) tv)
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AD=656 117 971 1173
DU PONT DE NEMOURS (E 1) AND CO WILMINGTON DEL PLASTICS
OEPT

TOGUGHER WIRE JACKETS OF NYLON, (vl

63 7P BONNERyRe Me IKJELLMARK)E.
We ¢ JReISHAWsRe Eo !

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PREPARED FOR PRESENTATION AT
SYMPOSIUM (12TH) ASBURY PARK» Ne Joy 4=6 DEC
1963,

DESCRIPTORS: (@ELECTRIC WIRE)» ONYLON COATINGS),
TOUGHNESS, EXTRUSIONy QUENCHING(COOLING),
TEMPERATURE (Vi

STUDIES OF VARIOUS 610 NYLON RESINS SHOW THAT THE
TOUGHNESS OF WIRE JACKETS FABRICATED FROM THESE
MATERIALS CAN BE IMPROVED CONSIDERABLY BY INCREASING
THE TEMPERATURE OF THE SURFACE UPON WHICH THE NYLON
1S EXTRUDED AND THE TEMPERATURE OF THE QUENCH WATER.
AT THE SAME TIME, WE DO NOT BELIEVE THAT THIS

FACTOR) ALONE, IS ANY PANACEA THAT W]LL GUARANTEE
PERFECT QUALITY WIRE: CERTAINLY MANY OTHER PROCESS
FACTORS PLAY AN EQUALLY IMPORTANT PART [N PRODUCING A
TOUGH NYLON JACKETe BASED ON OUR FINDINGS, WE

WOULD ENCOURAGE THE MANUFACTURERS OF NYLON JACKETED
WIRE TO EXPERIMENT WITH THE HEATED WIRE AND/OR HOT
WATER QUENCH TO SEE IF IT RESULTS IN A TOUGHER NYLON
JACKET FOR THEIR PARTICULAR CONSTRUCTION.

(AUTHOR) (u)
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AD=666 872 20/2
ILLINOIS UNIV URBANA MATERJALS RESEARCH LAB

VACANCY ANNEALING IN THREE DIFFERENT EXPERIMENTS IN
GOLD. (v}

DESCRIPTIVE NOTE: REVISED EDs,
0CT 67 6P SHARMAgRe Ko JLEEsCe
KOEHLER)Jeo S¢
CONTRACT: DA=3]|=124=ARO(D)=66y AT(i)~=1)3190
PROJ: DA=20014501832D
MONITOR: AROD 33694

UNCLASSIFIED REPORTY
AVAILABILITY: PUBLISHED IN PHYSICAL REVIEW
LETTERSy V19 N24 P1379-81 1] DEC 67
SUPPLEMENTARY NOTE? REVISION OF REPORT DATED 14 AVYG
67

DESCRIPTORS: (eCRYSTAL LATTICE DEFECTS, TRANSPORT
PROPERTIES), GOLD:+ ANNEALING, CRYOGENICS,
ELECTRON BOMBARDMENT)» QUENCHINGICOOLING),

DEFORMATION,s TENSILE PROPERTIES vl

IF THE CONCEPT OF LATTICE VACANCIES IS TO BE

USEFULs THEN ONE SHOULD BE ABLE YO IDENTIFY LATTICE~-
VACANCY MIGRATION IN DIFFERENT EXPERIMENTS IN WHICH
OTHER DEFECTS HAVE ALSO BEEN INTRODUCEDe TO DATE,
SUCH A DEMONSTRATION HAS NOT BEEN GIVEN FOR ANY
METALe THE PRESENT NOTE REPORTS BRIEFLY THE

RESULTS OF EXPERIMENTS IN WHICH VACANCIES WERE
INTRODUCED INTO VERY PURE GOLD BY QUENCHING, BY 3~
MEV ELECTRON IRRADIATION AT 100Ky AND BY A FEW
PERCENT TENSILE DEFORMATION AT 4¢2Ke¢ ONE

OBSERVES I[N ALL CASES A PROMINENY ANNEALING PROCESS
WHICH OCCURS IN THE RANGE FROM 20 TO 80C (FOR THE
CONCENTRATIONS USED HERE) WITH AN ACTIVATION ENERGY
IN THE PUREST SPECIMENS OF 0«90 PLUS OR MINUS 0.06
EVse (AUTHOR) (wn
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AD=667 238 2072 1176
HARVARD UNIV CAMBRIDGE MASS DIV OF ENGINEERING AND
APPLIED PHYSICS

ON THE INTERACTION BETWEEN POINT DEFECTS AND
INCLUSIONS IN CRYSTALS, vl

DESCRIPTIVE NOTE:! TECHNICAL REPT.,
JAN 48 29P ASHBYsMe Fo §

REPTe NOe TR=548

CONTRACT?! NOOOQL14~67=A=0298

PROJ! NR=D31-503

UNCLASSIFIED REPORTY

kit e A

PESCRIPTORS: (®oCRYSTAL LATTICE DEFECTS,
INTERACTIONS) s (®METALSy CRYSTAL LATTICE i
ODEFECTS), FREE ENERGY, ELASTICITY, STRESSES, i
STRAIN(MECHANICS))» INTERFACES)

QUENCHING({COOLINGIy DIFFUSION (v)

WHEN A CRYSTAL CONTAINING INCOMERENT INCLUSIONS IS
QUENCHED, THE VACANCY CONCENTRATION IN IT CAN
APPROACH TS NEW EQUILIBRIUM VALUE IF VACANCIES ENTER
THE INCLUSION = MATRIX INTERFACE. THE LOSS OF
VACANCIES LOWERS THE FREE ENERGY OF THE MATRIX, BUT
IT GENERATES MISFIT AT THE INCLUSJON WHICH IS
ASSOCIATED WITH AN INCREASING ELASTIC STRAIN"ENERGY.
EQUILIBRIUM 1S TEMPORARILY RE~ESTABLISHED WHEN A

VACANCY LEAVING THE MATRIX AND ENTERING THE INTERFACE

LOWERS THE CHEMICAL FREE ENERGY OF THE MATRIX AND

INCREASES THE STRAIN ENERGY BY EQUAL AMOUNTSe THI1S

EQUILIBRIUM IS TEMPORARY ONLY, SINCEs GIVEN TIME, THE

VACANCIES ULTIMATELY DRAIN TO THE FREE SURFACE, THE

VACANCY CONCENTRATION FALLS TO ITS TRUE EQUILIBRIUM

VALUE, AND THE ELASTIC STRAIN DISAPPEARS AGAIN.

THIS REPORT CALCULATES THE MAGNITUDE OF THE ELASTIC

STRAINS WHICH FORM AT INCLUSIONS DUE TO THIS EFFECT:.

THEY CAN BE LARGE: MUCH LARGER THAN THOSE DUE TO

DIFFERENCE IN COEFFICIENT OF THERMAL EXPANSION. IF

THE STRAINS ARE LARGE ENOUGHs PRISMATIC PUNCHING WILL

OCCUR AT THE INCLUSJIONS TO RELIEVE THEM.

INCLUSIONS THUS PROVIDE A MECHANISM FOR CONDENSING

VACANCIES INTO PRISMATIC LOOPS WITHOUY TNE USUAL

NUCLEATION STEPs THE ACTUAL NUMBER OF VACANCIES

WHICH CAN BE ACCEPTED BY AN INCLUSION IS LARGE, IN

SPITE OF THE STRAINS WHICH FORMi THIS MEANS THAT A

VOLUME FRACTION OF, SAY, I% OF INCLUSIONS ZAN ACT

AN AN EFFICIENT SINK FOR VACANCIES (v}
UNCLASSIFIED /20KC1
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AD=668 406 1176
CLARKSON COLL OF TECHNOLOGY POTSDAM N Y DEPT OF
PHYSICS

EFFECT OF HEAT TREATMENT ON THE RESISTIVITY OF BETA-
BRASS, 'Y

APR 48 2P HARKCOMyJeo Ke IMARTINIMe
Co
CONTRACT: AF=AFOSR=794=45
PROJ: AF=9763
TASKS: 97630}
MONITOR? AFOSR 68=0806

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN JOURNAL OF APPLIED
PHYSICS, V39 N1 P339-40 1968,

DESCRIPTORS: (eBRASS) RESISTANCE(ELECTRICAL) ),
HEAT TREATMENT, SINGLE CRYSTALS,
AGINGIMATERIALS)» QUENCHINGI(COOLING) (v

THE CHANGE IN ELECTRICAL RESISTIVITY AS A FUNCTION
OF QUENCH TEMPERATURE WAS DETERMINED FOR A BETA~BRASS
SINGLE CRYSTAL FOR THE RANGE OF TEMPERATURES 120~
560Ce THE AS~QUENCHED CURVES SHOW TwWO

RESISTIVITY PEAKS WHICH CAN BE IDENTIFIED AS THOSE
OBSERVED BY BROWNs; AND BY CLARK AND BROWNs

THE HEIGHT OF THE PEAK AT 200C OBTAINED IN THIS
EXPERIMENT 1S SOMEWHAT LESS THAN HALF THE HEIGHT OF
THE ONE OBSERVED BY CLARK AND BROWN IN RELATION

TO THE MAXIMUM AT 470Ce THE CURVE SHOWING THE
RESISTIVITY AFTER AGING IS ESSENTIALLY THE SAME AS

THE RESULTS OF MARTINe (AUTHOR) (y}
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AD=673 407 1176

FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OHIO

METASTABLE PHASES IN ALLOYS OF TITANIUM, THE

MECHANISM AND KINETICS OF THEIR FORMATION
(METASTABILNYE FAZY V SPLAVAKH TITANAs MEKHANIZM |
KINETIKA IKH OBRAZOVANIYA), tu)

0CT &7 sopP FEDOTOVySe Go 3

REPTe NOe FTD=MT~24=]194=47

UNCLASSIFIED REPORTY

SUPPLEMENTARY NOTE: EDITED MACHINE TRANSe OF MONO.

ISSLEDOVANIYA METALLOV V ZHIDKOM | TVERDOM
SOSTOYANJYAKH (INVESTIGATION OF METALS IN THE LIQUID
AND SOLID STATES) MQSCOW, 1964 P207-240.

DESCRIPTORS: (oTITANIUM ALLOYS, USSR), PHASE

STUDIES, MODULUS OF ELASTICITY,

QUENCHING(COOLING) s VANADIUM ALLOYS,

MOLYBDENUM ALLOYSy NIOBIUM ALLOYS, STABILITY,
MARTENSITE, ANNEALING, DISLOCATIONSs CHROMIUM

ALLOYS, MANGANESE ALLOYS, ZIRCONIUM ALLOYS, :
KINETIC ENERGY tuwl

IOENTIFIERS: TRANSLATIONS (v

A SHORT REVIEW IS GIVEN WITH 56 REFERENCES FOLLOWED
BY THE AUTHOR'S EXPTS. FOR DETGe YOUNG'S AND SHEAR
MODULLI, AS WELL AS POISSON COEFFS. IN QUENCHED AND
ANNEALED ALLOYS OF THE FOLLOWING SYSTEMS: TI-

MOy Tl=V, TIeNB) TI=MO=V) Tl=V=

NBy, AND TI=MQ=V=NBs ELASTIC PROPERTIES

OF ALPHA«T] ARE TWICE THOSE OF BETA~Tls WITH
ANNEALED SPECIMENS THE ALLOYING INGREDIENTS LOWERED
ELASTIC PROPERTIES OF ALPHA=T!, THE MORE LOWERED
WERE THE ELASTIC PROPERTIES OF THE RESPe ALLOYS! THE
ALLOYING ELEMENTS CAN BE PUT IN THE FOLLOWING ORDER
OF DECREASING EFFECT ON THE ELASTIC PROPERTIES OF
TI ALLOYS: MO=V=NBe WITH QUENCHED

SPECIMENS AND ALPHA=TI OR ALPHA + BETA TIl, THE
ALLOYING INGREDIENTS LOWERED INITIALLY THE ELASTIC
PROPERTIES SHARPLY AND AFTERWARDS RESTORED THEIR
LEVEL JUMPWISE OR EVEN INCREASED THE LEVEL YO A NEW
MAXe VALUEs AFTERWARDS THERE WAS AGAIN A OROP,
FOLLOWED BY A SLOW INCREASEe ONE=PHASE BETA~T]
ALLOYS DID NOT SHOW ANY DIFFERENCE IN BEHAVIOR OF
ANNEALED AND QUENCHED SPECIMENS: MECHANISMS AND
KINETICS OF MARTENSITIC BETA = ALPHA TRANSFORMATION
15 DISCUSSED AND DESCRIBED AS TAKING PLACE IN 2
STAGES: (1) SPONTANEOUS DISLOCATION OF SEP. TI

IPVURUNURSREEE S e

ATOMS INTO A NEW MECH. 83 N ETY
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AD=4677 557 1378
GENERAL DYNAMICS/CONVAIR SAN DIEGO CALIF

EVALUATION OF METHODS TO REDUCE HAND STRAIGHTENING
OF QUENCHED ALUMINUM PARTS. tud

DESCRIPTIVE NOTE: FINAL REPT.,
JUL 61 12P MATTEK Le Je IBARTOLORUI
Ge Do }
REPTe NOe GDC=PR=349

UNCLASSIFIED REPORY

DESCRIPTORS: (eALUMINUM ALLQYS, COOLING),
MECHANICAL WORKING, AGINGIMATERIALS),
QUENCHING(COOLING), SHEETS, DUCTILITY,

HARDNESS, TIME 1))
IDENTIFIERS! ALUMINUM ALLOY 2024, ALUMINUM ALLOY
70759 ALUMINUM ALLOY 7178 (v

TWO METHODS OF REDUCING HAND STRAIGHTENING TIME OF
HEAT TREATED SHEET ALUMINUM PARTS WERE EVALUATED.

NO REDUCTION OF DISTORTION OCCURRED BY QUENCHING
ALUMINUM PARTS IN WATER 'DISPERSED' BY A DOUBLE
SCREEN FLOOR IN A STANDARD QUENCH RACKe AN

INCREASE IN DUCTILITY AND SUBSEQUENT REDUCTION IN
HAND STRAIGHTENING TIME RESULTED BY REDUCING THE
NATURAL AGING TIME OF QUENCHED PARTSe THIS WAS
ACCOMPLISHED BY A RAPID POST~QUENCH COOLING CYCLE AND
A REDUCED HANDLING DELAY INVOLVED IN TRANSFERRING
QUENCHED MATERIAL TO THE REFRIGERATORS.

(AUTHOR) (vl
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AD=4677 839 1176 1378
MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN LAB

QUENCHABLE EFFECTS OF HIGH PRESSURES AND
TEMPERATURES ON THE CUBIC MONOXIDE OF TITANIUM.

DESCRIPTIVE NOTE: JOURNAL ARTICLE,
JUL 68 14p BANUS MARIO Do |}
REPTe NOe JA=3230)
CONTRACT: AF 19(628)=5]167
MONITOR: €SD TR=68-323

UNCLASSIFIED REPORT
AVAILABILITY: PUBe IN MATERIALS RESEARCH
BULLETIN, V3 N9 P723-734 1968,

DESCRIPTORS: (eTITANIUM COMPOUNDS,
QUENCHING(COOLING) )y MONOXIDES)» HIGH=PRESSURE
RESEARCH, HIGH=TEMPERATURE RESEARCH, CRYOGENICS,
CRYSTAL LATTICE DEFECTSs DENSITYy» TRANSPORT
PROPERTIESy TRANSITION TEMPERATURE,
SUPERCONDUCTINITY, RESISTANCE(ELECTRICAL)

IDENTIFIERS: TITANIUM MONOXIDES

CHANGES IN LATYICE PARAMETER, DENSITY, NUMBER OF
VACANCIES AND SEVERAL TRANSPORT PROPERTIES OF CUuBIC
TIO SUB Xy WHERE 0¢85 < OR = X < OR = ].425,

RESULT FROM QUENCHING UNDER PRESSURES OF 50-60 KBAR
FROM ANNEALING TEMPERATURES OF 1100~1800Cs THE
SUPERCONDUCTING TRANSITION TEMPERATURE (T SuB C)
INCREASES LINEARLY WITH OXYGEN CONTENT TO A MAXIMUM
OF 240K AT X ® [o24 WHEN APPROXIMATELY 18% OF THE
VACANCIES BECOME FILLED DURING THE PRESSURE
TREATMENTs (AUTHOR)
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AD=678 367 1176 174 .
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFS OHIO

INFLUENCE OF JRON ON PHASE COMPOSITION,
STRUCTUREy AND PROPERTIES OF A HEAT RESISTANT
NICKEL=CHROM]IUM=TUNGSTEN ALLOY, (vl

oCY &7 11P BAIKOVA,Te Pe SLASHKOOINe
Feo ISOROKINAKe Po
REPTe NOe¢ FTD=HT=23=1062-67

UNCLASSIFIED REPORY

SUPPLEMENTARY NOTE:! EDITED TRANSe OF MONOe FAZOVYI
SOSTAV, STRUKTURA | SVOISTVA LEGIROVANNYKH STALEL
I SPLAVOV (PHASE COMPOSITION,» STRUCTURE, AND
PROPERTIES OF ALLOYED STEELS AND ALLOYS),

MOSCOW, 1965 PS55=62, BY Re WALLACEe !

DESCRIPTORS: (OHEAT=RESISTANT METALS ¢ ALLOYS,
NICKEL ALLOYS), (eNICKEL ALLOYS, PHASE '
STUDIES)y DISPERSION HARDENING, MICROSTRUCTURE,
INTERMETALLIC COMPOUNDSy CARBIDES: IRON ALLOYS,
CHROMIUM ALLOYS, TUNGSTEN ALLOYS, HEAT TREATMENT,
QUENCHING(COOLING),» SOLID SOLUTIONS,
AGING(MATERIALS)» USSR i !

THE ALLOY EI8468 WAS MEATED TO 1200C FOR 5 MINe.

AND THEN COOLED IN WATER OR AlRe ALLOY E1848
HARDENED DURING AGING OWING TO THE FORMATION OF THE
DISPERSED PHASES: CARBIDES M23Cé, SOLID SOLNS.

OF TUNGSTEN IN CHROMIUM, OR INTERMETALLIC PHASE
FE2We IN ALLOYS CONTGe FE GREATER THAN OR

EQUAL TO 20% THE ALPHA PHASE WAS FORMED.

(AUTHOR) Wl
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AD=4678 93) 1176 20/11
CLARKSON COLL OF TECHNOLOGY POTSDAM N Y DEPY OF
PHYSICS

HEAT TREATMENT EFFECTS ON SOME PHYSICAL PROPERTIES
OF METALLIC SINGLE CRYSTALS.

DCSCRIPTIVE NOTE! FINAL SCIENTIFIC REPT.,
JUL 68 ) 9P MARTINIMARTIN Co |

CONTRACT: AF=AFOSR=794-65

PROJ: AF=9763

TASK: 976301

MONITOR: AFOSR 68=1718

UNCLASSIFIED REPORT

DESCRIPTORS: (eBRASS, PHASE STUDIES), {(ePHASE
STUDIESy X=RAY DIFFRACTION ANALYSIS)y COPPER)
ZINCy CRYSTAL GROWTH: GRAIN
STRUCTURES(METALLURGY ), QUENCHING(COOLING),
DIFFUSION, CRYSTAL LATTICES, POWDER METALS,
RESISTANCE(ELECTRICAL)y LIFE EXPECTANCY
IDENTIFIERS: BINARY ALLOYS, ORDERED LATTICE,
DISORDERED LATTICE

RESULTS ON THE EFFECT OF PLASTIC DEFORMATION ON THE

(vl

(vl
tul

ELEZTRICAL RESISTIVITY OF HIGH PURITY POLYCRYSTALLINE

COPPERy ALUMINUM AND NICKEL SHOWED THE CHANGE IN
ELECTRICAL RESISTIVITY WITH PLASTIC STRAIN WAS NOT
AFFECTED BY STRAIN RATE OVER THE RANGE INVESTIGATED.
EXTENDED WORK ON NICKEL SHOWED THAT STAGES 2 AND 3
OF PLASTIC DEFORMATION WERE WELL DEFINED FOR THAT
METALe THE RESULTS OF THE EFFECT OF QUENCHING ON

THE ELECTRICAL RESISTIVITY OF BETA=BRASS SHOWED TwO

RESISTIVITY PEAKS FOR RESISTIVITY MEASUREMENTS MADE 3
MINUTES AFTER QUENCHING AND ONE RESISTIVITY PEAK FOR
RESISTIVITY MEASUREMENTS MADE APPROXIMATELY 18 HOURS
AFTER QUENCHING IN THE RELATIVE CHANGE IN RESISTIVITY
VERSUS QUENCH TEMPERATURE GRAPHSe RESULTS ON X=

RAY ANALYSIS OF BETA=BRASS AFTER QUENCHING PROVIDED
NO EVIDENCE FOR THE FORMATION OF ANTIPHASE DOMAINS OR
THAT A LARGE AMOUNT OF DISORDER CAN BE QUENCHED 1IN
THERE WAS SOME EVIDENCE THAY STACKING FAULTS MIGHT

BE FORMED IN THE CRYSTAL BY THE QUENCHING PROCESS.

{AUTHOR) (vl
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AD=682 219 1176 .
CARNEGIE-MELLON UNIV PITTSBURGH PA DEPT OF METALLURGY AND
MATERIALS SCIENCE

THE EFFECT OF PRIOR=AUSTENITE GRAIN-SIZE ON THE
STRESS=CORROSION CRACKING SUSCEPTIBILITY OF

AeleSele 4340 STEEL tvl
DESCRIPTIVE NOTE: FINAL REPT«»
JAN 49 40P PROCTER Re Ps Mo IPAXTON,
He We &

CONTRACT: NONR=-760(31), ARPA ORDER=-878

UNCLASSIFIED REPORY

DESCRIPTORS: (eSTEELy STRESS CORROSION),

(eSTRESS CORROSION, CRACK PROPAGATION),

AUSTENITE, HEAT TREATMENT) QUENCHING(COOLING)»

OUCTILE BRITTLE TRANSITIONS: FRACTOGRAPHY,

HYDROGEN EMBRITTLEMENT, GRAIN SIZE, YIELD POINT,

TENSILE PROPERTIES) RECRYSTALLIZATION ')

IDENTIFIERS: STEEL 4340 wn

USING BOTH CONVENTIONAL HEAT=TREATMENTS AND
REPEATED RAPID AUSTENITISING AND QUENCHING HEAT-
TREATMENTS, A SERIES OF A[S] 4340 STEELS WITH
PRIOR=AUSTENITE GRAIN=SIZES COVERING THE RANGE ASTM
7=-12 WERE DEVELOPEDe THE STRESS=CORROSION CRACKING
SUSCEPTIBILITY OF THE STEELS IN A 3535 AQUEOUS
SOLUTION OF NACL WAS INVESTIGATED USING FATIGUE~
PRECRACKED) PLANE=STRAIN CANTILEVER=BEAM SPECIMENS.
THE RESULTS OF AN ELECTRON FRACTOGRAPHIC
INVESTIGATION OF THE STRESS=CORROSION FRACTURE
SURFACES ARE DESCRIBED! THE EXPERIMENTAL RESULTS ARE
INTERPRETED IN TERMS OF A HYDROGEN=EMBRITTLEMENT

MECHANISM OF SLOW CRACK GROWTHes (AUTHOR) (v
UNCLASSIFIED /Z0KHC]




UNCLASSIFIED
DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOMCH

AD=602 776 1176

FOREJIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB ONI1O

SOME STRUCTURAL PECULIARITIES AND DISTINCTIVE

PROPERTIES OF CAST TITANIUM ALLOYS, (v)
MAR 68 12P BOCHVAR,,Ge Aes ICHISTYAKOV,
Ee Pe 1}

REPTe NOe FTD=HT=23~1487=47

UNCLASSIFIED REPORTY

SUPPLEMENTARY NOTE: EDITED TRANS. OF ISSLEDOVANIE

SPLAVOV TSVETNYKH METALLOV (USSR) V& N4 P249-264
1963. .

DESCRIPTORS: (eTITANIUM ALLOYS, PHASE STUDIES),

QUENCHING{(COOLING) s TRANSPORT PROPERTIES,
RECRYSTALLIZATION» PLASTICITY, USSR (vl

IDENTIFIERS: TRANSLATIONS tv)

THE LEVEL OF THE MECHANICAL PROPERTIES OF THE
SINGLE~PHASED ALPHA AND DOUBLE~PHASED ALPHA=BETA
TITANIUM ALLOYS IN THE CAST STATE DEPENDS NOT ONLY ON
THE ADDITION, BUT ON THE CONDITION OF CRYSTALLIZATION
AND PHASE RECRYSTALLIZATION?! THE LATTER SHOWS A
SIGNIFICANTLY GREATER EFFECY THAN THE PROCESS OF
CRYSTALLIZATIONe THE STABILITY OF ALPHA AND ALPHA=
BETA TITANIUM ALLOYS IN THE CASY STATE DETERMINES THE
COOLING RATE OF THE BETA REGIONe HOWEVER)» THE RATE

OF COOLING DOES NOT INFLUENCE THE PLASTICITY OF THE
SINGLE=PHASED ALPHA ALLOYSe THE EFFECT OF
CRYSTALLIZATION ON THE MECHANICAL PROPERTIES OF
TITANIUM ALLOYS IN THE CAST STATE INCREASES WITH
INCREASING AMOUNT OF ALLOY COMPONENTe THE MICRO-
STRUCTURES OF ALPHA AND ALPHA=BETA TITANIUM ALLOYS IN
CAST STATE ARE CHARACTERIZED BY A PLASTIC FORMATION.
(AUTHOR) (vl
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AD=6683 908 7/4 1172
CHICAGO UNIV ILL JAMES FRANCK INST

NUCLEAR MAGNETIC RESONANCE IN THALLIUM BORATE
GLASSESe o THE THALLIUM=205 CHEMICAL SHIFT
vl

FEB 48 11P MOMI I sROBERT Ko INACHTRIES,
NORMAN M,e 3
CONTRACT: AF=AFOSR=1087=66, SD-09
PROJ: AF=9763
TASK: 9762302
MONITOR: AFOSR 69=0520TR

UNCLASSIFIED REPORT
AVAILABILITY? PUBe IN JUNLe OF PHYSICAL
CHEMISTRY, V72 NI1O P3416=3423 0OCT 48,

DESCRIPTORS: (8GLASS) SNUCLEAR MAGNETIC

RESONANCE) ) MELTING, OXYGEN, PARAMAGNETIC

MATERIALS, QUENCHING(COOLING)s» THALLIUM

COMPOUNDS, BORATES, OXIDES tv)
IDENTIFIERS: ®THALLIUM=205 CHEMICAL SHIFT,

THALLIUM(]) OXIDE, eTHALLIUM BORATE GLASS,

BORATE GLASS vl

CHEMICAL SHIFT MEASUREMENTS ON 205TL IN THALLIUM
BORATE GLASSES AT TEMPERATURES UP TO AND ABOVE THE
SOFTENING TEMPERATURE (300C) INDICATE THAT THE
INTERACTIONS OF TLII) WITH OXYGEN ATOMS IN THE
BORATE NETWORK ARE PREDOMINANTLY I10NICe THERE IS
RELATIVELY LITTLE EFFECT OF COMPOSITION ON THE
CHEMICAL SHIFT UP TO 18 MOL % TL20y» BUT ABOVE

THIS CONCENTRATION THE 205TL RESONANCE SHIFTS
SHARPLY DOWNFIELDe FOR ALL GLASS COMPOSITIONS VP

TO 27 MOL % TL20 THE TEMPERATURE DEPENDENCE OF

THE CHEMICAL SHIFT IS LINEAR AND DOWNFIELDs IT IS
ATTRIBUTED TO AN INDUCED PARAMAGNETIC SUSCEPTIBILITY
CAUSED BY THE THERMAL VIBRATIONAL OVERLAP OF CATION
AND ANION WAVE FUNCTIONSe THE MODE OF PREPARATION
OF THE GLASSES» IN PARTICULAR THE RATE OF COOLING
FROM THE MELT AND THE TEMPERATURE FROM WHICH THE
QUENCH IS MADE, AFFECTS THE 205TL CHEMICAL SHIFT.
RAPID QUENCHES FROM H]IGH TEMPERATURES CAUSE THE
205TL RESONANCE TO SHIFT TO HIGHER FIELDSe. THE
SYMMETRY OF TL(+) SITES INCREASES WITH INCREASING

MELT TEMPERATURE AND QUENCH RATEe (AUTHOR) (V)
UNCLASSIFIED /I0KC]
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AD=684 497 1176 13/78

CARNEGIE=MELLON UNIV PITTSBURGH PA DEPT OF METALLURGY AND
MATERIALS SCIENCE

GRAIN BOUNDARY SEGREGAT]ON OF IMPURITIES [N METALS
AND INTERGRANULAR BRITTLE FRACTURE., tu)

DESCRIPTIVE NOTE: TECHNICAL REPTs,
MAR 49 37pP LOWsJOHN Re o+ JRsiGOODMAN,
STEPHEN Re ISMITHoCRAIG Le
REPTes NOe CMU=031~727=]
CONTRACT: NOOO14=67=-A~0314
PROJ: NR=03}=727

UNCLASSIFIED REPORT

DESCRIPTORS: (oSTEEL+ HEAT TREATMENT), GRAIN

BOUNDARIES, DUCTILE BRITTLE TRANSITIONy IMPACT

TESTSs PHOSPHORUS ALLOYS, ANTIMONY ALLOYS)

ETCHINGy NEUTRON ACTIVATION, CHEMICAL ANALYSIS tn

THE REPORT DISCUSSES TWO INVESTIGATIONS OF TEMPER
EMBRITTLEMENT IN LOW ALLOY QUENCHED AND TEMPERED
STEELe PART | DEALS WITH ADDITIVE EFFECTS OF
PHOSPHORUS AND ANTIMONY AS EMBRITTLING IMPURITIES IN
THIS TYPE OF GRAIN=BOUNDARY EMBRITTLEMENTe PART

11 DESCRIBES EFFORTS TO DEVELOP A METHOD OF
DETERMINING THE DEGREE OF SEGREGATION OF ALLOYS AND
IMPURJTIES TO GRAIN~BOUNDARIES DURING TEMPER
EMBRITTLEMENT., THE METHOD UNDER STUDY INVOLVES
NEUTRON ACTIVATION ANALYSIS OF THE ETCHANT FROM
ETCHED INTERGRANULAR FRACTURE SURFACES.

(AUTHOR) (ul
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AD=685 836 1176 20711 1378
ARMY MATERIALS AND MECHANJCS RESEARCH CENTER WATERTOWN
MASS

FRACTURE SURFACE TOPOGRAPHY AND TOUGHNESS OF 4340

STEEL. (vl
DESCRIPTIVE NOTE: TECHNICAL REPTe,
FEB &9 19P CARRsFRANK Le ILARSON,
FRANK Re i

REPTe NOe AMMRC=TR=69-03
PROJ: DA=]~=T=062105~A-328

UNCLASSIFIED REPORTY

DESCRIPTORS: (eSTEELs» FRACTOGRAPHY), HEAT

TREATMENT, TENSILE PROPERTJESs NOTCH TOUGHNESS,

IMPACT TESTSs FRACTURE(MECHANICS),

QUENCHING(COOLING)» SURFACE ROUGHNESS, VISUAL
INSPECTIONs DUCTILE BRITTLE TRANSITION (V)
IDENTIFIERS: STEEL 4340 (V)

AIS] 4340 STEEL WAS HEAT TREATED TO EIGHT STRENGTH
LEVELS BY TEMPERING GROUPS OF SPECIMENS AT INTERVALS
OF 100 F BETWEEN 500 F AND 1200 Fo TENSION

NOTCH TENSION, AND CHARPY V=NOTCH IMPACT

SPECIMENS WERE MACHINED FROM THESE MATERIALS AND
TESTED OVER A RANGE OF TEMPERATURES BETWEEN THAT OF
LIQUID NJTROGEN AND 400 Fe THE FRACTURE OF EACH
SPECIMEN WAS EXAMINED AT LOW MAGNIFICATION AND EACH
ZONE OF FRACTURE SURFACE CONFIGURATION WAS MEASURED.
WHEN PLOTTED AS A FUNCTION OF TESTING TEMPERATURE,
THESE MEASUREMENTS RESULTED IN TRANSITIONAL CURVES

FOR ALL THREE TYPES OF SPECIMENSe (AUTHOR) (1))
UNCLASSIFIED /20NnC)
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AD=685 880 1974 1378 20711}
UNITED STATES STEEL CORP MONROEVILLE PA APPLIED RESEARCH
LAB

UNIDIRECTIONALLY SOLIDIFIED WROUGHT STEEL

ARMOR . (vl
DESCRIPTIVE NOTE: FINAL TECHNICAL REPTe } JUL 67-29
OCT 68,
APR 69 101P BIENIOSEKCe E« ISKIDMORE,

Ke Fo JPORTER)Le Fo |
CONTRACT: DAAGH6=67-C~0158
PROJ! DA=]=F=]1418]12=D=}54
MONITOR: AMMRC CR=69=011F)

UNCLASSIFIED REPORTY

DESCRIPTORS: (eARMOR PLATE)» CASTING),
(®CASTINGSy MECMANICAL PROPERTIES)» STEEL
QUENCHING(COOLING)y LIQUID METALS, HARDNESS,
CRACK PROPAGATION, DENDRITIC STRUCTUREs SHEAR
STRESSESs IMPACT TESTS, TENSILE PROPERTI]ES,
DUCTILITY, HEAT TREATMENT, GRAIN
STRUCTURES(METALLURGY), SEPARATION (vl
IDENTIFIERS: SOLIDIFICATION, ®COLUMNAR STRUCTURE,
SUNIDIRECTIONAL SOLIDIFICATION, INGOTS,
MOMOGENIZING (Ul

CAST STEELS: WITH SUPERIOR DUCTILITY, CAN BE

PRODUCED BY UNIDIRECTIONAL SOLIDIFICATION, WHICH
RESULTS IN MINIMUM MACROSEGREGATION AND MACROPOROSITY
AND LESS MICROPOROSITY THAN IS FOUND IN CONVENTIONAL
CASTINGS, TO PRODUCE A SUPERIOR WROUGHT STEEL

ARMOR, TECHNIQUES WERE ESTABLISHED FOR CASTING
UNIDIRECTIONALLY SOLIDIFIED SLABS 10 BY 1é BY 6=1/2
INCHES WEIGHING ABOUT 240 POUNDSe THE SLABS WERE
HOMOGENIZED BY HOLDING IN EVACUATED STAINLESS=STEEL
BOXES FOR 64 HOURS AT 2400 Foy AND ROLLED TO PLATES

FOR BALLISTIC TESTINGe (AUTHOR) (vl
UNCLASSIFIED /Z0HCI
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AD=687 Q77 1176
NAVAL RESEARCH LAB WASHINGTON D C

CORROSION=FATIGUE CRACK PROPAGATION STUDIES OF
SOME NEW HIGH~STRENGTH STRUCTURAL STEELS. (vl

DESCRIPTIVE NOTE: INTERIM REPTe,
APR 69 18P CROCKER:Te We ILANCEJE.
Ae
REPTe NOe NRL=4870
PROJ:! SF=5]=541-003=]2383) RR=007-01-46-54132

UNCLASSIFIED REPORT

: DESCRIPTORS: (oSTEELs CRACK PROPAGATION), HEAY
i TREATMENT, STRESS CORROSION, FATIGUE(MECHANICS))
STRESSES, LOADINGIMECHANICS)s LIFE EXPECTANCY)
TENSILE PROPERTIES, IMPACT TESTS, ENVIRONMENTAL
TESTSy» PLASTICITY, NICKEL ALLOYS, COBALT ALLOYS,

CHROMIUM ALLOYS», MOLYBDENUM ALLOYS 1"
IDENTIFIERS: STEEL 4CO 9NI, STEEL 6CO 2CR
MO 1ONIs STEEL 13CR 2MO 8NI vl

FATIGUE CRACK PROPAGATION STUDIES WERE CONDUCTED ON
THREE NEW HIGH=STRENGTH STRUCTURAL STEELS: NI~
4C0~0+20C, QUENCHED AND TEMPERED! 1ONI=2CR~

IMO=8CO0y» DUAL STRENGTHMENED? AND 13CR=8NI-

2M0s PRECIPITATION=HARDENED STAINLESSe THE YIELD
STRENGTHS OF THESE STEELS RANGED FROM 176 TO 193 KSlo»
NOTCHED CANTILEVER=BEND SPECIMENS OF EACH STEEL

WERE CYCLED ZERO=TO=TENSION IN TWO ENVIRONMENTS =
ROOM AIR AND 3¢5% NACL SALT WATERe FATIGUE

CRACK GROWTH RATES WERE MEASURED EXPERIMENTALLY AND
CORRELATED WITH THE CRACK TIP STRESS=INTENSITY FACTOR
RANGEs THE RESULTS INDICATE THNAT THESE NEW STEELS
POSSESS GREATER RESISTANCE TO FATIGUE CRACK
PROPAGATION AND LESS SENSITIVITY TO ENVIRONMENT THAN
PREVIOUSLY STUDIED STEELS OF COMPARABLE STRENGTHe
(AUTHOR) V)
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AD=687 663 1176
DEFENCE STANDARDS LABS MARIBYRNONG (AUSTRALIA)

IMPROVED TECHNIQUES FOR DETERMINING TRANSFORMATION
TEMPERATURES DURING SIMULATED WELDING CONDITIONS, (v

DEC &7 6P PHILLIPS)Rs He |

UNCLASSIFIED REPORT
AVAILABILITY: PUBe IN BRITISH WELDING JNLe
PS47-852 NOV 68s NO COPIES FURNISHED.

DESCRIPTORS: (®STEELs PHASE STUDIES), (OWELDING,
PHASE STUDIES), WELDS, TRANSFORMATIONS.
AUSTENITE, MARTENSITE, LIFE EXPECTANCY: HEAT
TREATMENT, QUENCHING(COOLING)s DIFFERENTIAL

THERMAL ANALYSISs BAINITE, AUSTRALIA ')
IDENTIFIERS: PHASE TRANSFORMATIONS, TINME
TEMPERATURE TRANSITION CURVES tud

A STUDY HAS BEEN MADE OF THE ERRORS OCCURRING IN

i THE DETERMINATION OF TRANSFORMATION TEMPERATURES IN
LOW HARDENABILITY STEEL SPECIMENS THERMALLY CYCLED TO
SIMULATE WELDING CONDITIONSs THERMAL GRADIENTS IN

THE RAPIDLY COOLING SAMPLE WERE A SOURCE OF ERROR IN
THE DILATOMETRIC METHODs SOME WAYS OF REDUCING THE
ERRORS ARE DISCUSSEDe THE TRANSFORMATION

TEMPERATURES DETERMINED BY DILATOMETRY ARE COMPARED
WITH THOSE OBTAINED BY THERMAL ANALYSIS.

{AUTHOR) (v)
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AD=6087 7238 1176

DREXEL INST OF TECH PHILADELPHIA PA DEPT OF METALLURGICAL

ENGINEER]NG

SPHEROIDIZATION OF BINARY JRON=CARBON ALLOYS OVER
A RANGE OF TEMPERATURES.

DESCRIPTIVE NOTE: TECHNICAL REPTs,
APR &9 J8p HECKELsRICHARD We IVEDULA,
KRISHNA Mo |
REPTe NOe TR=|}
CONTRACT: NOOO14=67=A=0406
TASK: NR=Q31=714

UNCLASSIFIED REPORT

DESCRIPTORS: (eSTEELs» HEAT TREATMENT), PHASE
STUDIESs [RON ALLOYS, CARBON ALLOYS,
MICROSTRUCTURE,s METALLOGRAPHY) AUSTENITE,
MARTENSITEs DIFFUSIONs STATISTICAL ANALYSIS,
QUENCHING(COOLING), FERRITES, CARBIDES,

SPHERES

JIDENTIFIERS: SAUSTENITIZINGy» CEMENTITE,

¢SPHEROIDIZINGy OSTWALD RIPENINGy BINARY ALLOYS

THE SPHEROIDJZATION OF CEMENTITE IN BINARY IRON-
CARBON ALLOYS WAS INVESTIGATED OVER A RANGE OF
TEMPERATURES (594, 649y AND 704C) FOR TIMES UP TO
ABOUT A MILLION SECONDSe QUANTITATIVE
METALLOGRAPHY TECHNIQUES WERE USED TO OBTAIN THE
FOLLOWING MICROSTRUCTURAL DATA ON THE CEMENTITE
PARTICLES? SHAPE, SIZE DISTRIBUTION, MEAN SIZE,
NUMBER OF PARTICLES PER UNIT VOLUMES, AND GROWTH
(AND SHRINKAGE) RATES OF VARIOUS SIZES IN THE
SIZE DISTRIBUTIONe TME VARIATIONS OF THESE

MICROSTRUCTURAL PARAMETERS WERE ANALYZED IN TERMNS OF

EXISTING MODELS FOR THE SPHEROIDIZATION PROCESS.
(AUTHOR)
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AD=688 142 1176 2072
HARVARD UNIV CAMBRIDGE MASS DIV OF ENGINEERING AND
APPLIED PHYSICS

FORMATION, STABILITY AND STRUCTURE OF PALLADIUM-
SILICON BASED ALLOY GLASSES. (u

DESCRIPTIVE NOTE: TECHNICAL REPTe,
FEB 49 42pP CHENsHe Seo ITURNBULLDe 1§
REPTe NOs TR=19
CONTRACT: NOOO14=67-A=0298
PROJ! NR=032-485

UNCLASSIFIED REPORT

DESCRIPTORS: (oPALLADIUM ALLOYS, PHASE STUDIES),
(®SILICON ALLOYSs SOLID SOLUTIONS})» GLASS,
QUENCHING(COOLING)y RESISTANCE(ELECTRICAL),
RHEQLOGY, CRYSTALLOGRAPHY, X=RAY DIFFRACTION
ANALYSISs MICROSTRUCTURE, TRANSITION TEMPERATURE,

ELECTRON MICROSCOPY tn)
; IOENTIFIERSS TERNARY SYSTEMS, BINARY ALLOYS,
‘ oSPLAT COOLING, AMORPHOUS MATERIALS v}

A SERIES OF PD=SI BASED ALLOY GLASSES WERE

FORMED BY QUENCHING MELTS TO ROOM TEMPERATURE AT
VARIOUS COOLING RATESe CERTALN TERNARY ALLOYS OF
PD=AU~S1, PO~AG=SI AND PD~CU~SI

FORMED GLASSES WITH THICKNESSES GREATER AND | MM AT
COOLING RATES AS LOW AS 100C/SECe THE GLASS~
LIQUID TRANSITION WAS EXHIBITED THERMALLY BY BOTH
BINARY AND TERNARY ALLOYSe THE RHEOLOGICAL
MANIFESTATIONS OF THE GLASS TRANSITION WAS OBSERVED
QUALITATIVELY FOR CERTAIN OF THE TERNARY ALLOYS.
THE ELECTRICAL RESISTIVITY OF THE ALLOYS IN THEIR

VARIOUS STATES WERE ALSO MEASURED, ')
UNCLASSIFIED /Z0HCI
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AD=668 72)] 1176 2072
FRANKLIN INST RESEARCH LABS PHILADELPHIA Pa

NON=EQUILIBRIUM EFFECT STRUCTURES PRODUCED BY
DRASTIC QUENCHING FROM THE LIQUID STATE. (\

DESCRIPTIVE NOTE: FINAL REPTe 10 JUN 65=9 JUN 68,
MAR 49 75P MEAKINsJe Do i

REPTs NOo F=B2362

CONTRACT: DA=31=124=AR0(DI=368

PROJ:! DA=2-0-014501-8-32-~0

MONITGR: AROD 54092 2«nC

| UNCLASSIFIED REPORT

DESCRIPTORS: (eMETALS, CRYSTAL STRUCTURES),

{®CRYSTAL STRUCTURE) QUENCHINGICOOLING)),

ANTIMONY, SILICONs» TITANJUM, IRONs ALUMINUM

ALLOYS, INOJUM ALLOYS, X=RAY DIFFRACTION ANALYSIS,
PHOTOMICROGRAPHY, SOLID SOLUTIONS {uv)
IDENTIFIERS: oSPLAT COOLING (vl

THE DEVELOPMENT OF HIGH SPEED QUENCHING BY THE
SPLAT COOLING TECHNIQUE WAS FOLLOWED BY WORK ON
METASTABLE SYSTEMSe. STUDIES WERE CONDUCTED ALONG
LINES SIMILAR TO TRADITIONAL PHASE DIAGRAM RESEARCH
BUT USING INTENTIONALLY METASTABLE SPECIMENSe THE
PRIMARY AIM OF THIS RESEARCH WAS THE DEDUCTION OF
STRUCTURAL INFORMATION ON THE LIQUID STATE BY
EXAMINING AMORPHOUS MATERIAL PRODUCED BY SPLAT
COOLINGe THIS REPORT DESCRIBES AND SEEKS YO
INTERPRET THE STRUCTURE PRODUCED IN PURE METALS B8Y

THE SPLAT COOLING TECHNJIQUEe (AUTHOR) vl
UNCLASSIFILED /T0KHC])
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AD=691 529 2072
NORTHWESTERN UNIV EVANSTON ILL DEPT OF MATERIALS
SCIENCE

THE DEFECT STRUCTURE OF IRON OXIDE, (vl

FEB o8 16P KOCH)Fe ICOHENIJe B0
CONTRACT: AF=AFOSR=327<4)
PROJ: AF=9763
f TASK: 976301
MONITOR: AFOSR 69=-10877TR

UNCLASSIFIED REPORTY
AVAILABILITY: PUBe IN ACTA CRYSTALLOGRAPHICA
VB25 PT2 P275-287 FEB 69>

DESCRIPTORS: (oIRON OXIDESy ®CRYSTAL LATTICE

DEFECTS)s SINGLE CRYSTALSy QUENCHINGICOOLING)»

X=RAY DIFFRACTION ANALYSIS (vl
IDENTIFIERS: WUSTITE '}

THE SUPERSTRUCTURE PEAKS FIRST REPORTED BY MANENC
IN QUENCHED SPECIMENS OF FE(1=X)0 HAVE BEEN .
STUDIED IN DETAILy, WITH A SINGLE CRYSTAL OF *
FEQe9020, THESE PEAKS WERE FOUND TO BE DVE TO
PERIODICALLY SPACED CLUSTERS OF VACANCIES, EACH
CLUSTER OF NEIGHBORING OCTAHEORAL CATION SITES BEING
GROUPED ABOUT OCCUPIED TETRAMEDRAL CATION SITES.

THE CLUSTERS DO NOT APPEAR TO BE REGIONS OF
MAGNETITEs STRUCTURE FACTOR CALCULATIONSs BASED ON
A MODEL WHERE EACH CLUSTER CONSISTED OF 13 VACANCIES {
AND 4 TETRAHEDRAL IONSy) GIVE SUBSTANTIAL AGREEMENT

WITH THE OBSERVED INTENSITIESe SMALL DISPLACEMENTS
TOWARDS THIS CLUSTER ARE FOUND FOR THE SURROUNDING
CATIONS WHILE DISPLACEMENTS IN THE OPPOSITE SENSE ARE
FOUND FOR ANIONSe THE BASIC CLUSTER PERSISTS AT
TEMPERATURES IN THE ONE PHASE FIELDs UP TO AT LEAST
1150C AND TO A VALUE OF X = 0082, ALTHOUGH THE
LONG=RANGE PERIODICITY OF THE CLUSTERS 1S DESTROYED.
(AUTHOR] (vl
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AD=6%1 798 1378 1176
BOEING CO PHILADELPHIA PA VERTYOL DIV

TENSILE PROPERTIES OF T! 7AL=4MO0 HEAVY=-
SECTION FORGINGS, (1))

JAN &9 28r RAEFSKY Mo
REPTe NOe D8=2]61l~]

UNCLASSIFIED REPORTY

DESCRIPTORS! (eTITANIUM ALLOYS, TENSILE
PROPERTIES),» (oFORGING, TITANIUM ALLOYS),
ALUMINUM ALLCYS, MOLYBDENUM ALLOYS, HEAT

TREATMENT, AGING(MATERIALS) ftu)
IDENTIFIERS: TITANIUM ALLOY 7AL % MO,
FORGINGS v

IN GENERAL,y BETA FORGING Tl 7AL=4M0 RESULTS

IN LOWER TENSILE PROPERTIES, ESPECIALLY REDUCTION IN
AREAe THE BEST COMBINATION OF ANNEALED PROPERTIES
OCCURS ON MILL ANNEALING FOLLOWED BY A SINGLE HIGH
(1700F) TEMPERATURE ANNEALe THE BEST

COMBINATION OF SOLUTION TYREATED PROPERTIES RESULTS
FROM LOW TEMPERATURE FORGINGy FOLLOWED BY QUENCHING
FROM 1720F« YIELD STRENGTH CAN BE INCREASED BY
QUENCHING FROM HIGHER TEMPERATURESs OVER AGING AT
1250F RESULTS IN A DECREASE IN TENSILE AND YIELD
STRENGTHSy WITH A CORRESPONDING INCREASE IN
DUCTILITYs SOLUTION HEAT TREAT TEMPERATURES FOR
ALPHA/BETA FORGED MATERIAL SHOULD NOT EXCEED 1720F.
T1 7AL=MOy IN GENERAL, IS CAPABLE OF HIGHER

SOLUTION TREATED AND AGED STRENGTHS THAN T1 6AL-

4Ve (AUTHOR) wi
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UNCLASSIFLED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHWCI

AD=693 455 1176 1378 2071}
FOREIGN TECHNOLOGY DIV WRIGHT<PATTERSON AF8 OHIO

CH’NGE IN THE STRUCTURE OF A FRACTURE AND THE [MPACT
STRENGTH OF 3XI13H7C2 STEEL AS A RESULTY OF

OVERHEATING IN HOT WORKING UNDER PRESSURE AND MEAT
TREATMENT, vl

JAN 49 P KONOROVICH le Eo ITAMARINA,
Ae Mo

REPTe NOe FTD=HT=23+859-48
UNCLASSIFIED REPORY

SUPPLEMENTARY NOTE: EDITED TRANSs OF IZVESTIVA
VYSSHIKH UCHEBNYKH ZAVEDENIIe CHERNAYA

METALLURGIYA (USSR) VIO N6 Pl13=116 1967,

DESCRIPTORS: {eSTEEL» HNOT WORKING), MHEAY
TREATMENT, FRACTUREIMECHANICS), MATERIAL
FORMING, AUSTENITE, DISPERSION HARDENING, GRAIN
STRUCTURES(METALLURGY), CRACKS, CRACK

PROPAGATION, USSR ')
IDENTIFIERS: STEEL 3X13N7C2(USSR),
TRANSLATIONS tul

BRITTLE FRACTURE WITH A CRYSTALLINE APPEARANCE MAY
ODEVELOP [N STEEL OWING TO THE PRESENCE OF PEARLITE
AND BAINITE IN THE MICROSTRUCTURE OR OWING TO THE
DEVELOPMENT OF TEMPER BRITTLENESS AND OVER HMEATING
DURING HOT WORKING AND HEAT TREATMENT., THE ARTICLE
DEALS WITH CHANGES IN THE STRUCTURAL APPEARANCE OF
FRACTURE OF 3X13H7C2 STEEL (0+28 PERCENT C,

205 PERCENT Sl 0e55 PERCENT MNs 12¢9 PERCENT

CRy 6495 PERCENTY NIy 0420 PERCENT Sy 0.025

PERCENT P) DUE TO OVERMEATING DURING DIE FORGING AT
850, 950, 1050, 1150 AND 1200 DEGREES C (DEGREE

OF DEFORMATION 40 PERCENT) AND HEAT TREATMENT
{QUENCHING FROM 1050 DEGREES IN WATER (40 MIN)
PLUS ANNEALING AT 870 DEGREES C (7 MR), COOLING
WITH FURNACE PLUS NORMALIZING AT 670 DEGREES C

(70 MIN), COOLING IN AIR PLUS QUENCHING FROM 850
DEGREES C (40 MIN) IN OJLe FOLLOWING THIS
TREATMENT SPECIMENS OF THE STEEL WERE SUBJECTED TO

MECHANICAL TESTS AT ROOM TEMPERATURE. (AUTHOR) (vt
UNCLASSIFIED /Z0HCI
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOWCI

AD~69) 524 1176 1378
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OHIO

IMPACT THERMOMECHWANICAL QUENCHING OF ALUNINUNM
ALLOYS, (11}

JUL 69 iop ANDREEVA,0¢ 1o i
REPTe NOes FTD=HT=23=319=60

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:! EDITED TRANSe OF MONOe
AKUSTICHESKAYA | MAGNITNAYA OBRABOTKA VESHCHESTV,
NOVOCHERKASSKy 19646 P117=120s BY Le THOMPSON»

DESCRIPTORS: (eQUENCHINGICOOLING),» SALUMINUM
ALLOYS)y MELTING, SHOCKIMECHANICS),
l VIBRATION, STRESSES, DEFORMATION, HARDNESS,

USSR (v
‘ IDENTIFIERS: [IMPACT THERMOMECHANICAL QUENCHING,
TRANSLATIONS w

THE EFFECT OF HYDRAULIC SHOCK AND MECHANICAL

VIBRATIONS IN THE PROCESS OF MELTING OF THE ALLOYS
DI AND V95 ON THEIR MECHANICAL PROPERTIES WAS i
INVESTIGATED IT WAS ESTABLISHED THAT FOLLOWING ?
THEIR JMPULSIVE THERMOMECHANICAL QUENCHING THE !
HARODNESS OF SPECIMENS OF THESE ALLOYS IS MIGHER THAN 1

THAT OF CONTROL SPECIMENS. (AUTHOR) v
UNCLASSIFIJED /20MC)
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe« /Z0HCI

A0=6%3 849 1176 1378
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OMIO

NOTCH SENSITIVITY AFTER VARIOUS METHODS OF
THERMOMECHAN]CAL HARDENING OF STCZEL, (vl

FEB &9 14 SHAKHNAZAROVYUe Vo I
REPTe NOe FTD=hT=23-1057-60

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. OF IZVESTIYA
VYSSHIKH UCHEBNYKH ZAVEDENNIIe CHERNAYA
MEYALLURGIYA (USSR) Vi1 N2 P1IS=]1)7 1968, BY Lo
THOMPSON.

DESCRIPTORS: (eSTEEL, HARDENING), NOTCH

SENSITIVITY, TENSILE PROPERTIES, MEAT TREATMENT,

USSR fy)
IDENTIFIERS: TRANSLATIONS v

MINIMUM SUSCEPTIBILITY TO PRESSURE CONCENTRATORS 1S
PROVIDED BY HIGH TEMPERATURE MECHANICAL TREATMENT.
OURING TREATMENT AT EQUAL STRENGTH, THE
SUSCEPTIBILITY YO PRESSURE CONCENTRATORS AFTER
COMBINED THERMOMECHANICAL TREATMENT IS LOWER THAN
AFTER LOw TEMPERATURE MECHANICAL TREATMENT.
INTERMEDIATE HWIGH TEMPERING WITH SUBSEQUENT

HARDENING BY QUENCHING, IMPROVES MACHINABILITY BY
MEANS OF CUTTING» AND DECREASES THE SUSCEPTIBILITY OF
STEEL, SUBJVECTED TO THERMOMECHANICAL TREATMENT TO

CONCENTRATIONS OF PRESSURESe (AUTHOR) {u)
UNCLASSIFIED /I0KC)
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe« /ZOHWCI

AD=695 8%} 1176
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OHIO

WORK HARDENING OF 26KM2NGSM STEEL OURING PLASTIC
DEFORMATION IN THE HARDENED STATE, (1TR)

APR &9 15P ASHMARINAGe Jeo IVASILEVA,
Ao Gs IKELEKHSAEV Ve YAs IPROKOSHKIN De Ao
H

REPTs NOo FTD=MT=24~b6=69
UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANSe OF FIZJKA 1
KHIMIYA OBRABOTKI MATERIALOV (USSR) NS P80O=85
1968

DESCRIPTORS: (eMARTENSITE, MECHANICAL WORKING),
STEELs» STRAIN HARDENING, DEFORMATION, TEMPERING,
REDUCTION OF AREAy» DISPERSION HARDENING, YIELD
POINT» PLASTICITY, VISCOSITY, STRESS RELIEVING,.

USSR (vl
IDENTIFIERS: TRANSLATIONS, STRUCTURAL STEEL,
WORK HARDENING 1))

THE WORK HARDENING OF 26KH2NGSM STEEL DURING

DEFORMATION IN THE MARTENSITE STATE DEPENDING UPON

THE DEGREE OF REDUCTION AND TEMPERING WAS

INVESTIGATEDe IT WAS SHOWN THAT THE EFFECT OF WORK

HARDENING AND THE CHARACTER OF THE CHANGE ]N

PLASTICITY AND VISCOSITY DEPEND ON THE METHOD OF

TREATMENTe THE HIGHEST COMPLEX OF PROPERTIES IS

# OBTAINED DURING TREATMENT BY THE METHOD OF QUENCHING=-
TEMPERING AT 200 DEGREES = 20 PERCENT REDUCTION.

DEFORMATION OF MARTENSITE PROMOTES THE OECELERATION

OF THE PROCESSES OF STRESS RELIEF DURING FINAL

TEMPERINGe THE HIGH VALUES OF THE YIELD POINT AND

OF ULTIMATE STRENGTH ARE MAINTAINED DURING HEATING UP

TO 400 DEGREES Ce WITH TESTING DURING THE

BIAXIAL STATE OF STRAIN IT WAS ALSO ESTABLISHED THAT

TREATMENT BY THE 'MARFORMING' PROCESS IMPROVES THE

PROPERTIES WHICH ARE CHARACTERIZED BY THE STRUCTURAL ‘

STRENGTH OF THE INVESTIGATED STEEL. ON THE BASES

OF THE OBTAINED RESULTS PROPOSALS WERE FORMULATED ON

THE POSSIBLE STRUCTURAL PROCESSES, ENTERING INTO THE

FORMATION OF THE PROPERTIES OF STEEL DURING ITS

DEFORMATION IN THE MARTENSITE STATE. (AUTHOR) ()
UNCLASSIFIED /Z0KHC)
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHWCI

AD=6%6 301 1176 20/12
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OHIO

STRUCTURE AND PROPERTIES OF THE KHNO6OMVTYU
(EP487) ALLOY, tu)

SEP 49 12P ZIMINAGLe No IKOSHELEVA)»Ge
Fe IKARDONOV Be Ae ITSVETKOVA Ve Ko :
REPTe NOe FTO=HT=23~449-68

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:! EDITED TRANSe OF MONOe« STRUKTURA I
SVOISTVA ZHAROPROCHNYKH METALLICHESKIKM MATERIALOV

{STRUCTURE AND PROPERTIES OF HEAT=RESISVANT
METALLIC MATERIALS)y MOSCOW 1967 P1B1~186,y BY Do

KOOLBECK.

DESCRIPTORS: (®REFRACTORY METALS, NICKEL ALLOYS),
{eNJCKEL ALLOYS, MECHANICAL PROPERTIES),
DISPERSION HARDENING,; AGINGIMATERIALS),
HARDNESS, MICROSTRUCTURE, MEAT TREATMENT,
QUENCHINGI{COOLING)y» CREEPs» ELONGATION,
USSR (v)
IDENTIFIERS: TRANSLATIONSs NICKEL ALLOY
KHN6OMVTYU(USSR), NICKEL ALLOY EP=
487 (USSR) TR

THE STRUCTURE AND PROPERTIES OF THE NEW

KHNSOMTYU (EPY487) HEAT=RESISTANT, WROUGHT

NICKEL ALLOY (17=20 PERCENT CHROMIUM, 9=11 PERCENT
MOLYBDENUM, 4=5 PERCENT TUNGSTEN, 2+2-2.8 PERCENT
TITANIUMy, 1¢0=1e5 PERCENT ALUMINUM, NOT MORE THAN 6
PERCENT IRON AND 0«08 PERCENT CARBON) HAS BEEN
INVESTIGATEDs THE ALLOY WAS DEVELOPED BY

TSNIICHM JOINTLY WITH OTHER INSTITUTIONS AND IS

BEING USED FOR THE MANUFACTURE OF WELDED ARTICLES
OPERATING AT 750-900 DEGREES CENTIGRADE. THE ALLOY
ATTAINS ITS MAXIMUM STRENGTH AFTER AGING AT 800-850
DEGREES CENTIGRADEs. !TS HARONESS INCREASES RAPIDLY
DURING THE FIRST 2=3 HOURS AND THEN INCREASES
INSIGNIFICANTLY WITH HOLDING TIME INCREASING UP YO 25
HOURSe THE MICROSTRUCTURE OF THE ALLOYy AFTER

AGING AT 800 DEGREES CENTIGRADE FOR 10 HOURS,
CONSISTS OF A SOLID SOLUTION WITH PRECIPITATES OF THE
STRENGTHENING GAMMA=PHASE AT GRAIN BOUNDARIES AND
FAIRLY LARGE INCLUSIONS OF CARBJIDE PHASESe: THE
OPTIMAL MECHANICAL PROPERTIES OF THE ALLOY ARE
OBTAINED AFTER AJR=QUENCHING FROM 1100-1130 DEGREES
CENTIGRADE AND AGING AT B850 DEGREES CENTIGRADE FOR 3
HOURSe (AUTHOR) . (vl
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO» /ZOHCI

AD=-696 503 1176 20712 13/8
ILLINGIS INST OF TECH CHICAGO DEPT OF METALLURGICAL
ENGINEERING

THE DEFORMATION OF MARTENSITE. ')

DESCRIPTIVE NOTE:! FINAL REPT.,

SEP 69 6P BREYER,NORMAN No |
REPTe NOo 11T=556217=F
CONTRACT: DA=31+124=ARO(D)~420

MONITOR: AROD 553336

UNCLASSIFIED REPORT

DESCRIPTORS: (®COLD WORKING, MARTENSITE),
{@MARTENSITE, DEFORMATION), PHYSICAL PROPERTIES,
MECHANICAL PROPERTIES, TEMPERINGy) MICROSTRUCTURE,
METALLOGRAPHY, DISLOCATIONS, CARBON,

INTERACTIONS, STEEL, TEST METHODS (v
IDENTIFIERS: STEEL 1018, STEEL 1035, STEEL 1045,
STEEL 4340 tu)

THE CHANGES IN PHYSICAL AND MECHANICAL PROPERTIES
INTRODUCED BY DEFORMING AS=QUENCHED MARTENSITE OF
1018, 1035, 1045 AND 4340 STEEL WERE STUDIED DURING
SUBSEQUENT TEMPERING USING SEVERAL TECHNIQUES.
TEMPERING IN THE TEMPERATURE RANGE FROM 200 7O $00
F REVEALED A RETARDATION OF TEMPERINGe THE
RESISTANCE TO TEMPERING WAS OBSERVED DURING USE OF
HMARDNESS, DILATIONy, COLOR CARBON AND ELECTRICAL
RESISTIVITY TECHNIQUESe A MODEL EMPLOYING A CARBON

ATOM=VACANCY INTERACTION WAS FOUND TO BE CONSIS?ENT

WITH THE OBSERVED EFFECTSe (AUTHOR) _ 'Y

UNCLASSIFIED /Z0MC!
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UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /20McCl
AD=697 145 1176

CALIFORNIA UNIV LOS ANGELES SCHOOL OF ENGINEERING AND

APPLIED SCIENCE

RELATION BETWEEN K SUB IC AND MICROSCOPIC STRENGTH

FOR LOW ALLOY STEELS. V)
DESCRIPTIVE NOTE: TECHNICAL REPT4,
AUG &9 40P MALKIN,)JOEL ITETELMANJALAN
Se ¢

REPTe NOe TR=l) UCLA=69=58
CONTRACT: DAHCO4=68=C=0008
MONITOR: AROD 8016%1=MC

UNCLASSIFIED REPORT

DESCRIPTORS: (®STEEL, FRACTURE(MECHANICS) ),
ARMY RESEARCH, TRANSITION TEMPERATURE,

BRITTLENESS, HARDENING (V)
IDENTIFIERS! eLOW ALLOY STEELS, IRRADIAT]ON
EMBRITTLEMENT (v}

A SIMPLE MODEL WAS DEVELOPED TO DETERMINE K SUB

IC IN TERMS OF THE MICROSCOPIC CLEAVAGE STRENGTH

AND THE TENSILE YIELD STRENGTH FOR LOW TEMPERATURE
CLEAVAGE FRACTURE 1IN A3028 AND A533 REACTOR

GRADE QUENCHED AND TEMPERED STEELSe. THE MODEL
APPLIES AT SUFFICIENTLY LOW TEMPERATURES OR IN
IRRADIATED STEELS WHERE MICROSCOPIC CLEAVAGE STRENGTH
€< OR ® 3¢4 TENSILE YIELD STRENGTHe ]T WAS

ODETERMINED THAT MICROSCOPIC CLEAVAGE STRENGTH IS
INDEPENDENT OF TEMPERATURE BELOW =)}50F AND THEN
INCREASES WITH INCREASING TEMPERATURE: AT THIS

TIMEs 1T APPEARS THAT MICROSCOPIC CLEAVAGE STRENGTH
IS INDEPENDENT OF JRRADIATIONe AT TEMPERATURES

ABOVE THAT AT WHICH MICROSCOPIC CLEAVAGE STRENGTH <
OR = 3.4 TENSILE YIELD STRENGTH, UNSTABLE FRACTURE
INITIATES WHEN A CRITICAL PLASTIC STRAIN IS ACHIEVED
NEAR TO THE CRACK TIP. THE CRITICAL LOCAL PLASTIC
STRAIN FOR UNSTABLE FRACTURE ALSO INCREASES WITH

INCREASING TEMPERATUREe (AUTHOR) )
UNCLASSIFIED /Z0NnC)
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UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOs /ZONWC)

AD=697 57| 1176
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OHIO

HIGH STRENGTH ALLOYS OF THE TIl=ALeMOeV
SYSTEM, (vl

MAR &9 10P GLAZUNOV,Se Ge ICHINENOV,
Ae Mo }KHOREVoAe 1o IGRUZDEV,Le As !}
MARTYNOV Me Mo |
REPTe NOe¢e FTD="MT=24+=28~-49
PROJV: FTD=6010703 ‘

UNCLASSIFIED REPORY

SUPPLEMENTARY NOTE: EDITED MACHINE TRANSe OF TSVETNYE
METALLY (USSR) V41 N8 P91=92 1968,

DESCRIPTORS: (OTITANIUM ALLOYS, MECHANICAL )
PROPERTIES) s ALUMINUM ALLOYS, MOLYBDENUM ALLOYS,
VANADIUM ALLOYSy HEAT TREATMENT, TENSILE

PROPERTIES, PLASTICITY, USSR tv)
JOENTIFIERS: TRANSLATIONSs eTITANIUM ALLOY 2AL
4M0 8V, eTITANIUM ALLOY 2AL 5MO 6V tv)

A STUDY WAS MADE OF SEVERAL Ti=AL ALLOYS

ALLOYED WITH ONE OR TWO BETA=STABILIZING ELEMENTS
(MO AND Vie THE ALLOYS WERE CAST INTO 6 K6

INGOTS WHICH WERE FORGED INTO BARS 25 MM IN DIAMETER
AND FINALLY ROLLED INTO SHEETS 1¢5 MM THICKe TO
INCREASE THE PLASTICITY OF THE SHEETS, THEY WERE
ANNEALED AT 750 DEGREES C AND FURNACE COOLED.
SPECIMENS CUT FROM THE SHEETS, WATER=QUENCHED FROM
780 DEGREES C AND AGED AT 480-520 DEGREES ¢ FOR 8
HR WERE TENSILE TESTEDe THE OPTIMAL COMBINATION OF
MECHANICAL PROPERTIES WAS FOUND IN Tl=4MO=8V=
2AL=0005ZR ALLOY (TENSILE STRENGTH 145 KG/MM

(TO THE SECOND POWER), ELONGATION 95 PERCENT AND
REDUCTION OF AREA 40 PEXCENT) AND IN Tle5MO=
6V=2AL=0+05ZR ALLOY (TENSILE STRENGTH 147 K&/

(SQ MM), ELONGATION 7 PERCENT AND REDUCTION OF

AREA 30 PERCENT)s (AUTHOR) tv)
UNCLASSIFIED /ZOMC)
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AD=697 &C3 1176
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OHJO

THE EFFECT OF ALLOYING AND HEAT TREATMENT ON THE
STRENGTH AND CAVITATION RESISTANCE OF ALLOYS WITH
AGE=HARDENABLE MARTENSITE, (!

MAR 69 14P MALINOVisLe Se IMASLAKOV,Te
Me ISTRIZMAK Ve As |}
REPTes NOe¢ FTO»HT=23=1147=68
PROJV: FTD-6040102

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. OF
ENERGOMASHINOSTROENIE (USSR) V13 N5 P29=32 1967, BY He

PECK.

DESCRIPTORS: (®STEELs» ®CORROSJON)y (®CAVITATION,
CORROSION)y» MARAGING STEELS, DISPERSION
HARDENING, MARTENSITE, NICKEL ALLOYS, COBALT
ALLOYS, MOLYBDENUM ALLOYS» EROSION, HARDNESS)

USSR tu)
JIDENTIFIERS: ®CAVITATION CORROSION,
TRANSLATIONS (vl

IN AN ATTEMPT TO FIND A CAVITATION=RESISTANT
MATERIAL FOR HYDRAULIC TURBINES, TESTS WERE MADE OF
SEVERAL LOW=CARBON MARAGING STEELS, N20, N20M2,
N20K15, N20TYU, N2OMITYU AND

N2OKIOMETYUs CONTAINING 0403 PERCENT CARBON,
19¢7=19¢85 PERCENT NICKEL,) O=14¢75 PERCENT COBALT,
AND O=4.85 PERCENT MOLYBDENUMe AFTER ANNEALING AND
QUENCHING:s ALL THE STEELS EXCEPT N20KiOMSTYU

HAS A MARTENSITE CONTENT OF 80=90 PERCENTe WATER~-
QUENCHED N20OKJIOMSTYU STEEL CONTAJINED 45 '

PERCENT MARTENSITE AND AFTER REFRIGERATION IN LIQUID
NITROGEN, &7 PERCENTes HOWEVER)» AFTER AGING AT 200~
600C THIS STEEL HAD THE HIGHEST HARDNESS, OWING TO
THE COMBINED EFFECT OF COBALT» MOLYSDENUM, TITANIUNM
AND ALUMINUMe N20OKI1OMSTYU STEEL ALSO HAD THE

HIGHEST CAVITATION RESISTANCEs IN ANOTHER SERIES

OF EXPERIMENTS, SEVERAL PRECIPITATION-HARDENABLE
STEELS, SUCH AS OKHI2NATYU,

QOKHI4NGM2TYU) OOKHIONYMD2, AND

IKHI7NSTYU WERE TESTEDe THESE STEELS, AFTER
ANNEALING AND QUENCHINGs CONTAINED 80-95 PERCENT
MARTENSITEs AGING AT 450=600C RAISED THE STEEL
HARDNESS T0 400-=500 M8+ JN THME ANNEALED AND

AGED CONDITION THE STEELS HAD A CAVITATION RESISTANCE
COMPARABLE TO THAT OF-MARAGING STEELS.

{AUTHOR) 109 (y)

UNCLASSIFIED : /710KC1




UNCLASSIFIED
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AD=699 439 1974
UNITED STATES STEEL CORP MONROEVILLE PA APPLIED RESEARCH
LAS

IMPROVED PROCESSING PROCEDURES FOR MEAT=TREATABLE
DUAL=HARDNESS STEEL ARMOR, v

DESCRIPTIVE NOTE: FINAL TECHNICAL REPTe 4 SEP 68-% SEP
&%,
DEC 49 9P MANRGELLO)SAMUEL Jo |}
CONTRACT: DAAG46~-469=C~=0003
PROJ: ARL=39.018~-026
MONITOR? AMMRC CR=69~39

UNCLASSIFIED REPORT

OESCRIPTORS: (eARMOR, MANUFACTURING METHODS),
(eSTEELy ARMOR)y NARDNESSs ARMOR PLATE, HEAT
TREATMENT: CRACKS, CUTTING, CHEMICAL MILLING,
SURFACE PROPERTIESy ENCAPSULATION,

QUENCHING(COOL ING) v}
IDENTIFIERS: DUAL HARDNESS ARMOR,
DECARBURIZING (v}

BECAUSE OF VARIOUS PROCESSING DIFFICULTIES AND A
HIGH REJECTION RATE ENCOUNTERED IN THE EARLY
COMMERCIALIZATION OF HEAT=TREATABLE DUAL=NARDNESS
STEEL ARMOR, EXTENSIVE STUDIES WERE MADE TO SOLVE
THESE PROBLEMSe THE PROCESS=TECHNOLOGY STUDY
DESCRIBES WORK CULMINATING IN THE MINIMIZATION OF
DECARBURIZATION, ELIMINATION OF SURFACE GRINDING,
CUTTING OF PLATES WITHOUT EDGE CRACKING, AND

ELIMINATION OF QUENCH CRACKINGe (AUTHOR) (vl
UNCLASSIFI1ED ' 720KC]
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z0MCI

AD=700 072 1176
BATTELLE MEMORIAL INST COLUMBUS OHIO COLUMBUS LABS

MECHANICAL=PROPERTY DATA JOOM STEEL: QUENCH AND
TEMPERED FORGINGs (vl

DEC &9 14
CONTRACT: F33615-69~C~1115
PROJ: AF=7381
TASK: 738106

UNCLASSIFIED REPORT

DESCRIPTORS: (®STEELs MECHANICAL PROPERTIES),

FORGING, HEAT TREATMENT, DATA (v)
IDENTIFIERS: oSTEEL 300-Ms HIGH STRENGTH STEELS,
STRUCTURAL STEELS (vl

THE MAJOR OBJVECTIVES OF THE PROGRAM ARE TO EVALUATE
NEWLY DEVELOPED STRUCTURAL MATERIALS OF POTENTIAL

AIR FORCE WEAPONS=SYSTEM INTEREST AND THEN TO

PROVIDE DATA=SHEET=TYPE PRESENTATIONS OF THESE

DATAS ful

111

UNCLASSIFIED /2I0KC)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZONMCI

AD=700 391 1176
FOREJIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB ONIO

SHORT=DURATION AND STRESS=RUPTURE STRENGTHW OF
BETA=ALLOY OF T]=MO=CR=~FE=AL SYSTEM AT 1
HIGH TEMPERATURES, (vl

0CT &9 18P AGEEV )Ne Ve JGLAZUNOVS»
Ge IPETROVAsLe Ae STARASENKO¢Ge No |
GRANKOVA ) Le Pe 3
REPTe NOe FTD"MT=24=240=69?
PROJ:! FTD=6010703

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS: FROM AKADEMIYA 1
NAUK SSSRe INSTITUT METALLURGII, MOSCOWe TRUDY, 3
P294=300 1967+

DESCRIPTORS: (STITANIUM ALLOYS, HEAT=RESISTANT J

METALS ¢ ALLOYS), MOLYBDENUM ALLOYS, CHROMIUM
ALLOYS, IRON ALLOYSs ALUMINUM ALLOYS, THERMAL 1

STABILITY, STRESSES: RUPTURE, CREEP,

MICROSTRUCTURE, HEAT TREATMENT, USSR (vl
IDENTIFIERS: TRANSLATIONS: TITANIUM ALLOY 3AL
S«5CR IFE 7MO (v

A BETA=ALLOY OF T1 CONTGe MO 7, CR 55, FE

3, AND AL 3 PERCENT WHEN QUENCHED FROM 800 DEGREES
AND AGED AT 550 OR 525 DEGREES FOR 15 HRS. AT 500
DEGREES FOR 20 HRSey AND AT 450 DEGREES FOR 50 HRS.
EXHIBITS HIGH MECHe PROPERTIES AT ELEVATED TEMPS.
WHEN EXPOSED TO THE ANTICIPATED WORKING TEMP.

(350 DEGREES) FOR 100, 500, AND 1000 HRSe TS

MECHe PROPERTIES ARE INFLUENCED SLIGHTLY, INODICATING
MHIGH THERMAL STABILITYe TO ACCOMPLISH THE MEAT=
RESISTANCE TESTS, SPECIMENS & MM« IN DIAMs WERE
SUBJECTED TO BENDING WITH THME APPLICATION OF
CENTRIFUGAL FORCE THAT PERMITTED A SIMULTANEOUS DETN.
OF CREEP RESISTANCE AND STRESS=RUPTURE STRENGTHe

THE SAMPLES WERE TLZSTED AT 350 DEGREES IN THE ALR
AND THE RATE OF CREEP WAS ASSESSED FROM BENDING
INFLECTIONs THE MICROSTRUCTURE OF STRAINED SAMPLES
AFTER 250 HRSe TESTING DIFFERS SLIGHTLY FROM THAT OF
INITIAL SPECIMENS AND THE ONLY CHANGE OBSERVABLE 1S
THE APPEARANCE OF SUBGRAIN BOUNDARIES IN PRIMARY
BETA=GRAINSe SPECIMENS QUENCHED FROM 800 DEGREES

AND AGED ACCORDING TO THE REGIME A OR B WERE

TESTED AS YO HEAT RESISTANCE AT 20=700 DEGREES.

FROM 250 TO 450 DEGREES THEIR MECHe STRENGTH VARIES
SLIGHTLYe AT 500 ODEGREES 1T DECREASES BUT STILL
MAINTAINS RELATIVELY HIGH VALUES, (v)

UNCLASSIFIED /T0KC)
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O0OC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZONWCH

AD=700 626 1176 13/8
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

INVESTIGATION OF THE FORMATION OF TITANJUM ALUMINIDE
TI3AL FROM A SOLID SOLUTION BY THE MODULUS OF
ELASTICITY METHOD, (vl

SEP 69 1ip KORNILOV)ls 1o IFEDOTOV,S»
Ge INARTOV,;Te To |
REPTe NOo FTD"MT=242)18=549
PROJ: FTD=6010703

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS. OF MONO.
DIFFUZIONNYE PROTSESSY V METALLAKH (DIFFUSION
PROCESSES IN METALS)» NePe, 1968 PJ10~113.

DESCRIPTORS: (®TITANIUM ALLOYSs ®HEAT TREATMENT),
ALUMINUM ALLOYS, INTERMETALLIC COMPOUNDS,

ELASTICITY, USSR (v
IDENTIFIERS: TITANIUM INTERMETALLICS,
TRANSLATIONS (y)

THE EFFECT OF HEAT TREATMENT OF TI=AL ALLOYS OF
CONSTITUTION NEAR TO THAT OF TI13AL AND CONTGe.

15¢9 AND 1606 PERCENT AL BY WTe ON THEIR MECHe
PROPERTIES WERE STUDIEDe THE MODULUS OF ELASTICITY
E AND THE MODULUS OF TRANSVERSE ELASTICITY G WERE
DETDe BY THE RESONANCE METHODe THE SPECIMENS WERE
ANNEALED AT 600 DEGREES FOR 200 HRSes THEN WERE
HEATED IN SEALED QUARTZ AMPULS AT 800, 900, 1000,
1100, 1150, 1200, AND 1300 DEGREES FOR 48, 24, |8, 3,
2y ly AND Oe4 HRSey RESPey AND QUENCHED I[N WATER.
THE RESULTS OBTAINED SHOW THE CONTINUOUS DECREASE
OF E AND G, AS THE QUENCHING TEMPSs INCREASE IN

THE RANGE OF 900-1]100 DEGREES FOR 159 PERCENT AND
900-1150 DEGREES FOR 16¢6 PERCENT ALe FURTHER
INCREASING OF THESE TEMPS. CAUSED INCREASE OF E AND
Ge AFTERWARDS THE SPECIMEN OF 159 PERCENT AL

WAS QUENCHED FROM 1100 DEGREES AGAIN AND THE EFFECY
OF THE DURATION OF ITS TEMPERING AT 400, 700+ AND 800
DEGREES ON THE PARAMETERS INVESTIGATED WAS STUDIED.
G AND E INCREASE ONLY DURING THE I1ST B=10 HRSe OF
TEMPERING AT 600-700 DEGREESs FURTHER HOLDING OF
ALLOY AT THESE TEMPSe DID NOT AFFECT THESE
PARAMETERSe THE TEMPERING AT 800 DEGREES CAUSED
INCREASE OF G AND E ONLY DURING THE 1ST 2 HRS.

AND FURTHER HOLDING CAUSED DECREASE OF THESE .
PARAMETERS DOWN TO VALUES FOR AS=QUENCHED STATE. (u)
UNCLASSIFIED /Z0KHC)
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UNCLASSIFIED
DDC REPORT BIBLJOGRAPNHY SEARCH CONTROL NOe /Z20MC!

AD=702 289 1176 1378
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB ONIO

INVESTIGATION OF WEAR RESISTANCE OF ALUMINUM ALLOYS
V95, VAD23 AND D16, vl

0CT &9 11p KESTNERyOe E¢ ISPEKTOROVA,
Se leo IGERASIMOVAsIe Jo IKONDRASHINAsMe Vo
}
REPTe NOo FTD=MT=24=282=49
PRoJ: FTD=7230278

UNCLASSIFIED REPORTY

SUPPLEMENTARY NOTE: EDITED MACHMINE TRANS. OF
ALYUMINIEVYE SPLAVY (USSR) N5 P176=180 1968,

DESCRIPTORS: (SALUMINUM ALLOYS, WEAR RES]ISTANCE),

leHEAT TREATMENT, ALUMINUM ALLOYS), FRICTION,

ANODIC COATINGS, USSR (vl
IDENTIFIERS: TRANSLATIONS vl

IN SOME DOMAINS OF TECHNOLOGY IT HAS BECONME
NECESSARY TO USE ALUMINUM ALLOYS AS THE MATERJALS oOF
PARTS OF GEAR AND FRICTION DRIVES (GEARINGS, CAMS,
ETCe) WHICH MUST MEETY HIGH REQUIREMENTS FOR WEAR
RESISTANCE AND PRECISION DIMENSIONING. ANALYS]S
SHOWS THAT THE MOST SUITABLE ALLOYS FOR THIS PURPOSE
ARE THE ALLOYS V95, VAD23 AND D16 PROVIDED THAY

THEY ARE SUBJECTED TO THE FOLLOWING REGINES OF MEAT
TREATMENT TO ASSURE SATISFACTORY DIMENSIONAL
STABILITY AND MECHANICAL PROPERTIES: tA)

VIS, QUENCHING FROM 470 PLUS OR MINUS 8 DEGREES
CENTIGRADE, COOLING IN 80 DEGREES CENTIGRADE WATER,
AGING AT 140 PLUS OR MINUS 5 DEGREES CENTIGRADE FOR
16 HRi (B8) D16y, QUENCHING FROM 500 PLUS OR

MINUS § DEGREES CENTIGRADE, COOLING IN 80 DEGREES
CENTIGRADE WATER, AGING AT 190 PLUS OR MINUS §
DEGREES CENTIGRADE FOR 12 MR} (C) VAD2)3,

QUENCHING FROM 525 PLUS OR MINUS § DEGREES
CENTIGRADE) COOLING IN 20 DEGREES CENTIGRADE WATER,
AGING AT 190 PLUS OR MINUS § DEGREES CENTIGRADE FOR
12 HRe ACCORDINGLY, FOLLOWING THIS HEAT TREATHENT,
SPECIMENS OF THE ABOVE ALLOYS WERE SUBJECTED TO WEAR
TESTS IN KH=2 AND AMSLER FRICTION MACHINES,

THESE TESTS SHOWED THAT THE MAXIMUM WEAR RESISTANCE
IS DISPLAYED BY THE ALLOY V95 WHEN HARDENED BY

MEANS OF HEAT TREATMENT TO a BRINELL MARDNESS OF
150-180 KG/SQ MMs (AUTHOR) v
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z0HCI

AD=702 912 1976 13/8 1176
WATERVLIET ARSENAL N Y

SOME OBSERVATIONS ON THE RELATIONSHIP BETWEEN
MICROSTRUCTURE AND MECHANICAL PROPERTIES IN LARGE
CYLINDRJCAL GUN TUBE FORGINGS. (v}

DESCRIPTIVE NOTE! TECHNICAL REPTe,
MAR 70 Jap DEFRIES+RICHARD Se¢ INOLAN,
CHARLES Jo IBRASSARD,THERESA V.
REPTe NOo WVT=7018
PROJ: DA=1=C=024401=A=110s DA-1=T=062105~A~328

UNCLASSIFIED REPORT

DESCRIPTORS:! (®GUN BARRELS, MECHANICAL

PROPERTIES), MICROSTRUCTURE, FORGING,

MARTENSITE, BAINITE, TENSILE PROPERTIES, HEAT
TREATMENT, IMPACT TESTS, NOTCH TOUGHNESS tv)

A SERIES OF LABORATORY ISOTHERMAL AND CONTINUOUS
COOLING HEAT=TREATMENTS WERE EMPLOYED TO DEVELOP AND
CHARACTERIZE THE LOW TEMPERATURE TRANSFORMATION
PRODUCTS OR MICROSTRUCTURES WHICH COULD BE PRESENT IN
COMMERCIALLY PRODUCED LARGE GUN TUBE FORGINGS. THE
TENSILE MECHANICAL PROPERTIES), HARDNESS AND CHARPY
V=NOTCH IMPACT TRANSITION CURVES WERE DETERMINED

FOR EACH OF THE VARIOUS MICROSTRUCTURES PRODUCED.

OF THE THREE MICROSTRUCTURES (MARTENSITE AND TWO 1
BAINITES) EVALUATED, TEMPERED MARTENSITE PRODUCED

THE BEST COMBINATION OF STRENGTH AND TOUGHNESS.
CONTINUOUS COOLING HEAT TREATING STUDIES WERE VUSED

TO DEMONSTRATE THAT A FULLY MARTENSITIC

MICROSTRUCTURE COULD BE PRODUCED AT THE MID=RADIUVUS OF
FULL SIZE LARGE GUN TUBE FORGINGS. LOW YIELD

STRENGTHS AND IMPACT ENERGIES WERE CORRELATED WITH

THE TEMPERED BAINITIC STRUCTURES PRODUCED BY
TRANSFORMING OR QUENCHING THE GUN STEEL FORGINGS TOO
SLOWLYe (AUTHOR) (vl
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZIONWC)

AD=703 120 1974 1176
WATERVLIET ARSENAL N Y

VARIATION IN MECHANICAL PROPERTIES OF TEMPERED
MARTENSITE GUN SYEEL.

DESCRIPTIVE NOTE: TECHNICAL REPT.,
MAR 70 22r BALDREY DOUGLAS ILYONS,
THOMAS |
REPTe NOs WVT=7020
PROJ?! M|~-8-23022

UNCLASSIFIED REPORT

DESCRIPTORS: (®ORDNANCE STEEL, MECHANICAL
PROPERTIES),» (®GUN BARRELS, ORDNANCE STEEL)»
HEAT TREATMENT, MARTENSITE, MICROSTRUCTURE

THE PURPOSE OF THE INVESTIGATION WAS TO DETERMINE
THE LEVEL AND REPRODUCIBILITY OF MECHANJCAL
PROPERTIES IN THE PRESENT GUN TUBE MATERIALS,
QUENCHED TO A UNIFORM MICROSTRUCTURE OF 100S
MARTENSITE AND TEMPERED TO YIELD STRENGTH RANGES OF
140=160,000 PS] AND 160-180,000 PSle REHEAT
TREATMENT OF SMALL SECTIONS OF GUN TUBE MATERIAL
RESULTS IN A FINER, MORE UNIFORM MARTENS]ITIC
STRUCTURE THAN EXISTED IN THE ORIGINAL TUBE. TNESE
RESULTS SHOULD REPRESENT THE MINIMUM VARIATION IN
MECHANICAL PROPERTIES THAT CAN BE EXPECTED IN OUR
PRESENT GUN TUBE MATERIAL. {(AUTHOR)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZONCI

AD=70% 400 13/8 1176
DEFENSE DOCUMENTATION CENTER ALEXANDRIA VA

QUENCHING (COOLING)e VOLUME I fu)

DESCRIPTIVE NOTE: REPORT BIBLIOGRAPNY JUN 6)1=SEP 69,
APR 70 156P
REPTe NOs DODC="TAS=70-28-]

UNCLASSIFIED REPORY
SUPPLEMENTARY NOTE:

DESCRIPTORS: (®QUENCHING(COOLING),
®BIBLIOGRAPHIES)) HEAT TRANSFER, BERYLLIUM
ALLOYS, NICKEL ALLOYS, ALUMINUM ALLOYS, TITANIUM
ALLOYS, STEEL, REFRACTORY METALS, REFRACTORY METAL
ALLOYS, GOLD ALLOYS, PALLADIUM ALLOYS, IRON,
SUBMARINE HULLS, ROCKEY CASES, GUN COMPONENTS,
MACHINE TOOLSy WELDING, HEAT TREATMENT,

MECHANICAL PROPERTIES ty)
IOENTIFIERS: BINARY SYSTEMSIALLOYS), TERNARY
SYSTEMS(ALLOYS) tu)

THE REFERENCES IN THE BIBLJOGRAPHY DEAL WITH

VARIOUS TECHNIQUES OF QUENCHING METALS AND ALLOYS TO
OPTIMIZE THEIR PROPERTIES. TESTS OF THE TREATED
MATERIALS ARE MADE IN THE PRODUCTION OF SUBMARINE
HULLSy ROCKET CASES) GUN COMPONENTS AND MACHINE

TOOLSe (AUTHOR) (vl
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UNCLASSIFIED
DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO« /ZOHCI

AD=705 920 1176 13/8
ILLINOIS INST OF TECH CHICAGO

INFLUENCE OF DEFORMATION ON THE TEMPERING OF 1045

MARTENSITE, (vl
JUL 69 14P MILLERMe Fe IBREYER)N.
Ne ¢

CONTRACT: DA=31=]124=AR0(D)=420
PROJS DA=2-0-061}02~B=32-D
MONITOR: AROD §533:3=NC

UNCLASSIFIED REPORT
AVAILABILITY: PUBs IN TRANSACTIONS OF THE ASM, Vé2

P891~-90]1 1969,
SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 9 MAY

69
DESCRIFTORS: (®MARTENSITE,» TEMPERING)

OEFORMATION, STEEL tv)
IDENTIFIERS: STEEL 1045 {v)

AS=QUENCHED MARTENSITIC 1045 STEEL BARS WERE
PLASTICALLY OEFORMED BY DRAWING THROUGH A DIE.
MARDNESSy DILATIONy AND COLOR CARBON (EGGERTZ

TEST) WERE USED TO FOLLOW THE CHANGES DURING
TEMPERING TO 800 F AS A FUNCTION OF DEFORMATION.

THE DEFORMED STEEL INCREASED IN DENSITY WITH
OEFORMATION, AND THE PRECIPITATION OF CARBIDES WAS
RETARDED UPON TEMFERINGe THE CARBON=VACANCY
ATTRACTION MODEL IS FOUND TO BE CONSISTENT WITH THE
OBSERVED EFFECTS OF PLASTICALLY DEFORMED AS=QUENCHMED
MARTENSITEs THE EFFECTS CAN BE RATIONALIZED ON THE
BASIS THAT EACH VACANCY CAN TIE UP AT LEAST TWO
CARBON ATOMS) EFFECTIVELY TAKING THE ATOMS OUT OF
SOLUTIONe (AUTHOR) (vl
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOes /Z0HCI

AD=706 842 1176 13768
EDGEWOOD ARSENAL MD

SUCCESSFUL GAS QUENCHING OF 6061 ALUMINUM
ALLOY. (v)

DESCRIPTIVE NOTE: TECHNICAL REPT. JUL 66=JUL 67,
APR 70 3yp GURTNER FRANCIS Be ISHUTT,
PAUL Ko 3 JReIKIRK,FRANK To » JRY
REPTs NOe EA=TR=4375

UNCLASSIFIED REPORT

DESCRIPTORS: (SALUMINUM ALLOYS,
®QUENCHING(COOLING) !y CARBON DIOXIDE,

BRAZING (v)
IDENTIFIERS: GAS QUENCHING, ALUMINUM AL.LOY
6061 (vl

THE INVESTIGATION WAS DIRECTED TOWARD GAS QUENCHING
OF THIN WALLED ITEMS (DeOH40 THICKNESS)e IT HAS

NOT, HOWEVER, BEEN LIMITED JUST TO THICKNESS OF
MATERIAL BUT ALSO TO DESIGN AND QUALITY REQUIREMENTS
THAT DO NOT LEND THEMSELVES TO CONVENTIONAL QUENCHING
METHODSe GAS QUENCHING REQUIREMENTS ARE MANY, BUT
THE FOLLOWING CHARACTERISTICS ARE BEING
INVESTIGATED: (1) GAS ENTRANCE AND EXIT = NUMBER

OF ORIFICES AND ORIENTATION! (2) VOLUME OF GAS

(CFH) PER LOAD « CROSS SECTION OF MATERIAL BEING
QUENCHED?! AND (3) DISTRIBUTION SYSTEM = ESSENTIAL
AND RELATIVE TO TYPE OF FURNACE AND PART
CONFIGURATIONs THE PROGRESSIVE ATTITUDE THROUGHOUY
THE INVESTIGATION PROVED THAT CONTAINERS CAN BE GAS
QUENCHED TO A T=4 SOLUTION CONDITJON, AGED TO T~

6y AND VERIFIED BY PHYSICAL PROPERTIES AND HARDNESS
VALUESe THE PHYSICAL PROPERTIES AND HARDNESS VALUES
HAVE BEEN TAKEN OVER SEVERAL HUNDRED ACTUAL HARDWARE

ITEMS TO DETERMINE THE BANK WIDTH OR VARIATIONe IF f
SIMULATED SAMPLES WERE USED IN THE GAS QUENCHING

PROCESS, EXTRAPOLATION WOULD BE NECESSARYe NONE OF

THE CONTAINERS WERE DISTORTED IN THIS PROCESSe THE

QUENCHING BY GAS FROM 980F 1S ACCOMPLISHED IN THE

SAME CONTAINER OR FURNACE AS THE HEATING AND SOAK

TIME. IN ORDER TO MAINTAIN PHYSICAL PROPERTIES,

MATERIAL MUST BE REMOVED FROM THE FURNACE IN A VERY

SHORT PERIOD OF TIME TO REDUCE THE EFFECT OF RESIDUVAL

HEATINGe SUCCESSFUL GAS QUENCHING WAS ACCOMPLISMED

IN A RETORT DEVELOPED BY EDGEWOOD ARSENAL

PERSONNELe (AUTHOR) (u}
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z0HC)

AD=707 740 1176 20/12
LOCKHEED=GEORGIA CO MARIETTA MATERIALS RESEARCH AND
DEVELOPMENT LAB

MECHANISM OF SUPERPLASTICITY [N AL=78%2N

ALLOY. {u)
DESCRIPTIVE NOTE: TECHNICAL REPTe NOe 3y 20 JUN 69-20
JUN 70,
JUN 70 Jzp UNDERWOODSERVIN Eo JLEE,

ENU Ue IKRANZLEINMHARVARD He 3
CONTRACT! NOOOI4=67=C=-0503
PROJ: NR=031=723

UNCLASSIFIED REPORT

DESCRIPTORS: (®ALUMINUM, DEFORMATION), (oZINC

ALLOYS, DISLOCATIONS)y ALUMINUM ALLOYS,

PLASTICITY, HEAT OF ACTIVATIONy RECOVERY tv)
IDENTIFIERS! SUPERPLASTICITY (vl

ACTIVATION ENERGIES WERE OBTAINED FOR DYNAMIC
RECOVERY AND FOR TENSILE DEFORMATION. THE VALUES

FOR DEFORMATION ARE DELTA H SUB D = 22+5 PLUS OR
MINUS 3¢5 KCAL/MOL (AT LOW TEMPERATURES) AND

DELTA H SUB D = 375 PLUS OR MINUS 2+8 KCAL/MOL

(AT HIGH TEMPERATURES)s THESE TWO ACTIVATION
ENERGIES ARE RELATED TO THE RATE=CONTROLLING
PROCESSES OF CROSS~SLIP AND DISLOCATION CLINMB,
RESPECTIVELYe THUS, THE ACTIVATION ENERGY FOR
DYNAMIC RECOVERY, DELTA N SUB R ® 22 KCAL/MOL,
CORRESPONDS TO THE CROSS=SLIP OF SCREW DISLOCATIONS,
WHICH LEADS TO THE FORMATION OF STABLE DISLOCATION
NETWORKS AND DISLOCATION=FREE SUB=GRAINSe AT HIGHER
ODEFORMATION TEMPERATURES» DISLOCATION CLIMB
PREDOMINATES) AND SUBBOUNDARY DISINTEGRATION AND
COALESCENCE OF SUBGRAINS ARE OBSERVEDe DISLOCATION
LOOPS HAVE BEEN REPORTED MOSTLY IN FCC METALS AND
ALLOYS AFTER QUENCHING FROM ELEVATED TEMPERATURES AND
SUBSEQUENT AGINGe THIS PAPER REPORTS THE FORMATION
AND CHARACTERISTICS OF DISLOCATION LOOPS IN THE NCP
IN=0+7%AL ALLOY RESULTING FROM QUENCHING ANO

AGINGe (AUTHOR) (v)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOes /ZOHCI

AD=709 043 1176
BOEING CO RENTON WASH COMMERCIAL AIRPLANE GROUP

USE OF PRECRACKED SPECIMENS IN SELECTING MEAT
TREATMENTS FOR STRESS=CORROSION RESISTANCE IN
HIGH=STRENGTH ALUMINUM ALLOYS, (v}

NOV 69 21pP HYATT  MICHAEL Ve 1§
REPTe NOo D6=~244647
CONTRACT: NOOO14=66=C~=0365, ARPA ORDER~-878

F UNCLASSIFIED REPORT

DESCRIPTORS: (®ALUMINUM ALLOYS, ®STRESS

CORROSION), (OHMEAT TREATMENT, ALUMINUM ALLOYS),
CANTILEVER BEAMS, CRACK PROPAGATION, :
AGING(MATERIALS), QUENCHING(COOLING) (V)
IDENTIFIERS: ALUMINUM ALLOY 7078 tv)

THREE TECHNIQUES USING PRECRACKED DOUBLE CANTILEVER
BEAM (DCB) SPECIMENS WERE EMPLOYED TO MEASURE
RESISTANCE TO STRESS=CORROSION CRACK PROPAGATION AS A
FUNCTION OF THE DEGREE OF OVERAGING IN THE ALLOY
7075« TWO TECHNIQUES USED SINGLE DCB SPECIMENS

! CONTAINING AGING GRADIENTS ALONG THEIR LENGTHS. THE
THIRD TECHNIQUE USED MULTIPLE DCB SPECIMENS) EACH
ONE HAVING A DIFFERENT MEAT TREATMENT. ALL THREE
TECHNIQUES GAVE SIMILAR RESULTS, BUT STRESS=CORROSION
RESISTANCE AS A FUNCTION OF HEAT TREATMENT WAS
DETERMINED MOST RAPIDLY USING SEPARATE DCB
SPECIMENS HAVING DIFFERENY HEAT TREATMENTSe DATA
FROM THIS STUDY SUGGEST THAT DCB SPECIMENS WOULD BE
USEFUL IN SEVERAL OTHER STRESS~CORROSICN STUDY AREAS,
INCLUDING THAT OF THERMOMECHANICAL TREATMENTS FOR
ALUMINUM ALLOYSs (AUTHOR) '}
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHCI

AD=709 047 1176
BOEING CO RENTON WASH COMMERCIAL AIRPLANE GROUP

USE OF PRECRACKED SPECIMENS IN STRESS=CORROSION
TESTING OF HIGH=STRENGTH ALUMINUM ALLOYS, (vl

NOV 69 sap HYATT yMICHAEL Ve 1
REPTe NOe D6=24466
CONTRACT: NOOO14=66=C~0365, ORDER=878

UNCLASSIFIED REPORT

DESCRIPTORS: (O®ALUMINUM ALLOYS) OSTRESS
CORROSION), (OHEAT TREATMENT, ALUMINUM ALLOYS),
CANTILEVER BEAMS, CRACK PROPAGATION,

QUENCHINGICOOLING)y SODIUM CHLORIDE (v)
IOENTIFIERS: ALUMINUM ALLOY 7075, ALUMINUM ALLOY
7079, ALLUMIUM ALLOY 2024 (V)

RESISTANCE TO STRESS=CORROSION CRACKING OF 10 HIGH=
STRENGTH ALUMINUM ALLOYS IN A VARJETY OF HEAT-
TREATMENT CONDITIONS WAS MEASURED USING PRECRACKED
DOUBLE CANTILEVER BEAM (DCB) SPECIMENS. A NEW
TECHNIQUE 1S DESCRIBED: AND STRESS=CORROSION CRACK
GROWTH RATES FOR THE ALLOYS TESTED ARE PRESENTED 2S5 A
FUNCTION OF THE PLANE=STRAIN STRESS INTENSITY K(l).
DOUBLE CANTILEVER BEAM SPECIMEN DATA CORRELATED

WITH ESTABLISHED TRENDS FROM SMOOTM SPECIMENS TESTED
BY ALTERNATE IMMERSION IN 3.5% NACL SOLUTION.

FROM THE CRACK GROWTH RATE DATA AND THE SPEED AND
SIMPLICITY WITH WHICH JT IS OBTAINED,» IT IS CONCLUDED
THAT THE DCB SPECIMEN WILL BE MWIGHMLY USEFUL FOR

(1) COMPARING AND RATING ALLOYS, (2)

DEVELOPING NEW ALLOYS AND HEAT TREATMENTS, (3)
COMPARING THE EFFECTS OF ENVIRONMENTS, (&)

ACHIEVING OR ENSURING PRODUCT UNIFORMITY, AND (8)

STUDYING MECHANISMS OF CRACKINGe (AUTHOR) ()
UNCLASSIFIED | /T0HC
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UNCLASSIFIED
DDC REPORY BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHC)

AD=709% 0S50 1176
BOEING CO RENTON WASH COMMERCIAL AIRPLANE GROULP

EFFECT OF QUENCHING RATE ON STRESS~CORROSION CRACK
GROWTH RATES IN 2024=T4 ALUMINUM, (v}

NOV 49 12P HYATT  MICHAEL Vo |
REPTe NOe D6~24%471

CONTRACT! NOOO14=66~C=0365, ARPA ORDER~878

UNCLASSIFIED REPORT

DESCRIPTORS: (eALUMINUM ALLOYS, ®STRESS
CORROSION)y (®HEAT TREATMENT, ALUMINUM ALLOYS),
CANTILEVER BEAMS, CRACK PROPAGATION,
| QUENCHINGICOOLING) (vl
IDENTIFIERS! ALUMINUM ALLOY 2024 (v

STRESS~CORROSJON CRACK GROWTH RATES IN DOUBLE
CANTILEVER BEAM SPECIMENS OF 2024=T4 ALUMINUM

QUENCHED AT TWO RATES FROM THE SOLUTION=TREATMENT
TEMPERATURE WERE COMPARED. THE SPECIMENS QUENCHED

AT THE SLOWER RATE HAD THE FASTER CRACK GROWTH RATE.
THIS FINDING AGREES WITH DATA FROM OTHER STUDIES IN
WHICH INTERGRANULAR CORROSION SUSCEPTIBILITY WAS
DETERMINED BY MEASURING PERCENT LOSS IN TENSILE
STRENGTH OF PREEXPOSED SHEET TENSION SPECIMENS.
{AUTHOR) vl
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z0MCI

AD=70% 051 1176
BOEING CO RENTON WASH COMMERCIAL AIRPLANE GROUP

EFFECTS OF RESIDUAL STRESSES ON STRESS=CORROSION
CRACK GROWTH RATES IN ALUMINUM ALLOYS, vl

NOV 69 23pP HYATT ¢MICHAEL Vo |}

REPTe NOe D6-28459
CONTRACT: NOOO14=66=C=0365, ARPA ORDER=878

UNCLASSIFIED REPORT
DESCRIPTORS: (®ALUMINUM ALLOYS, ®STRESS

CORROSION)y (OHEAT TREATMENT, ALUMINUM ALLOYS),
CANTILEVER BEAMS, CRACK PROPAGATION,

QUENCHING(COOLING) vl
IDENTIFIERS: ALUMINUM ALLOY 7075, ALUMINUM ALLOY
7079, ALUMINUM ALLOY 7375 (v}

STRESS=CORROSION CRACK GROWTH RATE DATA OBTAINED AS

A FUNCTION OF THE PLANE=STRAIN STRESS INTENSITY USING
DOUBLE CANTILEVER BEAM SPECIMENS OF 7079, 7075, AND

E 7175 ARE PRESENTEDes THE EFFECTS OF QUENCHED=IN
RESICUAL STRESSES ON CRACK GROWTH RATES [N SPECIMENS

OF THIS DESIGN ARE DISCUSSED, AND METHODS OF

ELIMINATING THE RESIOUAL=STRESS PROBLEM ARE

PRESENTEDe (AUTHOR) ty)
UNCLASSIFIED /20MCY




UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOo /ZOHWCI

AD=710 130 18710 1176
NAVAL RESEARCH LAB WASHINGYON D C

EXPERIMENTAL DEVELOPMENT OF RADIATION RESISTANT 85,
000 PS] YIELD STRENGTH REACTOR VESSEL LOW ALLOY
STEEL FILLER METAL (PRE-IRRADIATION EVALUATION), v

FEB 70 114 HAWTHORNE 9 Je Re JGRANTSe
Pe IFORTNERIEOWARD 1}

UNCLASSIFIED REPORT
AVAILABILITY: PUBe IN ASME PAPER NOe TO=MET=
kY
SUPPLEMENTARY NOTE: PRESENTED AT THE ASME METALS
ENGINEERING CONFERENCE AND AWS WELDING SHOW,
CLEVELAND, OH]O, 20=24 APR 70,

DESCRIPTORS: (OREACTOR MATERIALS, eSTEEL),
RADIATION DAMAGE, EMBRITTLEMENT, MICROSTRUCTURE,
CHROMIUM ALLOYS, MOLYBDENUM ALLOYS, COPPER ALLOYS,
NICKEL ALLOYSy, MANGANESE ALLOYS, MECHANICAL
PROPERTIES tul

SMALL AMOUNTS OF COPPER ARE KNOWN TO ENHANCE THE
S50 F RADIATION EMBRITTLEMENT SENSITIVITY OF ALLOY
STEEL PLATE AND WELD METALSe PREIRRADIATION DATA
ARE PRESENTED FROM A STATISTICAL PROGRAM AIMED AT
DEFINING COMPOSITION LIMITS OF A NEW WELD METAL FOR
QUENCHED AND TEMPERED A543 AND A542 STEELS BASED

ON 2=1/4CR=1M0 AND VARYING COPPER, NICKEL: AND
MANGANESE+ AS=WELDED PLUS STRESS RELIEF NOTCH
DUCTILITY PROPERTIES ARE MUCH IMPROVED WHEN THE
MANGANESE CONTENT 1S KEPT LOW (0«75 PERCENTI
{AUTHOR) (!
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UNCLASSIFIED
DDC REPORYT BIBLIOGRAPHY SEARCH CONTROL NOe /Z0MCI

AD=710 52} 13/5 1378
BATTELLE MEMORIAL INST COLUMBUS OMIO

EFFECT OF FLAME AND MECHANICAL STRAIGHTENING ON
MATERIAL PROPERTIES OF WELDMENTS. (v

DESCRIPTIVE NOTE: SUMMARY REPT.,
70 S0P PATTEE He Eo IEVANS, Ro
Me IMONROE,Res Eo
CONTRACT: NOOO24=68=C=5324
PROJ! SR185
MONITOR?! SSC 207

UNCLASSIFIED REPORT

DESCRIPTORS: (OWELDSy ALIGNMENT), STEELy HEAT

TREATMENT, MECHANICAL WORKING, DISTORTION,

REMOVAL (vl
IDENTIFIERS: ©OMETAL STRAIGHTENING ')

AN EXPERIMENTAL STUDY WAS CONDUCTED TO DETERMINE
THE EFFECTS OF MECHANICAL STRAIGHTENING AND FLAME
STRAIGHTENING ON THE PROPERTIES OF STEELS USED IN
SHIPBUILDINGs THE STEELS INVESTIGATED ODURING THIS
PROGRAM INCLUDED AN ORDINARY CARBON STEEL (ABS-

B)y TWO LOW=ALLOYy HIGH=STRENGTH STEELS (A4%4) AND
A537) ¢ AND A QUENCHED AND TEMPERED STEEL (AS17,
GRADE A)e THE REMOVAL OF DISTORTION IN UNWELDED

AND WELDED TEST PLATES WAS ACCOMPLISHED B8Y (1)
MECHANICAL STRAIGHTENING AT ROOM TEMPERATURE,
1000F, 1300F, AND (2) FLAME STRAIGHTENING IN

THE TEMPERATURE RANGES OF 1100-)200F AND 1300~
1400F« CONTROLLED AMOUNTS OF DISTORTION WERE
PROVIDED IN UNWELOED PLATE 8Y MECHANICAL BENDING!
DISTORTION IN WELDED PLATES WAS PROVIDED BY JIGGING
THE RESTRAINT CONTROLe DROP=-WEIGHT TEAR TESTS WERE
CONDUCTED TO ASSESS THE EFFECT OF THE STRAIGHTENING
PARAMETERS ON THE NOTCH=TOUGHNESS BEMAVIOR OF THE
RESPECTIVE STEELSe (AUTHOR) 'L
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe. /ZOHCI

AD=710 789 1176
CASE WESTERN RESERVE UNIV CLEVELAND OHIO OIV OF
METALLURGY AND MATERIALS SCIENCE

THE INFLUENCE OF STRUCTURAL PARAMETERS ON THE YIELD
STRENGTH OF TEMPERED MARTENSITE AND LOWER

BAINITE. (v)
DESCRIPTIVE NOTES! TECHNICAL REPTe,
JuL 70 3P SMITH,De We IHEHEMANN; R
Fe |

REPTe NOe TR~}
CONTRACT: NOOO|4=67=A=0404-0001
PROJ: NR=D31=717

UNCLASSIFIED REPORT

DESCRIPTORS: (®STEEL,y ¢TEMPERING), MARTENSITE,

BAINITE, TENSILE PROPERTIES, DISPERSION HARDENING,
GRAIN STRUCTURES(METALLURGY) (v
IDENTIFIERS: STEEL 4340 (vl

THE CONTRIBUTIONS TO THE YIELD STRENGTH OF TEMPERED
MARTENS]ITIC AND BAINITIC STRUCTURES WAS EXAMINED IN
4340 STEELes THE PRINCIPAL FACTORS THAT CONTRIBUTE

TO THE REDUCTION IN YJELD STRENGTH WITH TEMPERING N
THE RANGE FROM 600 TO 1000F ARE CARBIDE COARSENING
AND ENLARGEMENT OF THE CELLULAR SUBSTRUCTURE. THE
YIELD STRENGTH OF BOTH TEMPERED MARTENS]ITIC AND
BAINITIC STRUCTURES CAN BE DESCRIBED IN TERMS OF CELL
SIZE AND DISPERSOID DISTRIBUTION BY A SINGLE
RELATIONSHIP IN WHICH THE OROWAN MODEL 1S EMPLOYED
FOR THE CONTRIBUTION FROM DISPERSION HARDENING AND
THE LANGFORO=COHEN MODEL FOR THAT FROM CELL SIZE.
{AUTHOR) (vl
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZONCI

AD=710 807 1176
POLYTECHNIC INC OF BROOKLYN N Y DEPT OF PHYSICAL AND
ENGINEERING METALLURGY

FIRST AND SECOND ORDER PHASE CHANGES IN SPLAT
COOLED AU=CD AND AU=ZIN ALLOYS. (vl

DESCRIPTIVE NOTE?! TECHNICAL REPT.,
AUG 69 3P FERRAGLIOPAUL IMUKHERJEE K+
ICASTLEMAN)Ls So !
REPTe NO,s TRe}
CONTRACT: NODOi4=67=A=0438=0002
PROJ? NR=031=73}

UNCLASSIFIED REPORT

DESCRIPTORS: (oGOLD ALLOYS, PHASE STUDIES),
CADMIUM ALLOYS, ZINC ALLOYS, COOLING:» GRAIN
STRUCTURES(METALLURGY) ()
IDENTITIERS: SPLAT COOLING 'Y

X=RAY DIFFRACTIONs TRANSMISSION ELECTRON MICROSCOPY
AND SELECTED AREA ELECTRON DIFFRACTION STUDIES WLRE
PERFORMED ON SPLAT COOLED EQUI=ATOMIC AU«CD ANT
AU=ZN ALLOYSe A VERTICAL SHOCK*TUBE APPARATUS

IS USED FOR SPLAT QUENCHING SAMPLES FROM VARIOUS
TEMPERATURESe A SUBSTANTIAL INCREASE IN

SUPERLATTICE LINE INTENSITIES WERE OBSERVED FOR B8OTM
ALLOYS AFTER SPLAT COOLINGe THIS RESULT WAS
TENTATIVELY INTERPRETED IN TERMS OF THE FORMATION OF
PREFERENTIAL SUBLATTICE VACANCIES: A NEW MORPHOLOGY
AND CRYSTAL STRUCTURE OF THE MARTENSITIC PHASE IN
SPLAT COOLED AU=CD ALLOY WERE OBSERVED AND A
PERIODICALLY FAULTED MARTENSITE LIKE PHASE WAS
OBSERVED IN A SPLAT COOLED 50 ATeS AU=ZN ALLOY.

ALSO OBSERVED IN THE SPLAT COOLED AU=IN ALLOY

WAS A HITHERTO UNREPORTED MODULATED STRUCTURE.
(AUTHOR) tv)
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UNCLASSIFILED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHCI
AD=712 474 1176
PENNSYLVANIA UNIV PHILADELPHIA SCHOOL OF METALLURGY AND
MATERIALS SCIENCE

PLASTIC PROPERTIES AND FRACTURE OF TITANIUMe

ALUMINUM ALLOYS. (v}
DESCRIPTIVE NOTE: FINAL REPTe 27 MAY 68=26 MAY 69,
JUL 69 3ar TRUAXsDe Jo IMCMAHON,Co
Je o JRI

CONTRACT! NOODO19=68=C=0384

UNCLASSIFIED REPORT

ODESCRIPTORS: (®TITANIUM ALLOYS, ®STRESS
CORROSION) ) ALUMINUM ALLOYS, PLASTICITY,
FRACTURE(MECHANICS)y STRAIN(MECHANICS) tv)

A PROGRAM OF RESEARCH WAS CONDUCTED TO DETERMINE

THE EFFECTS OF AL CONTENT AND TI3AL

PRECIPITATION O THE MICRO= AND MACROPLASTIC BEWAVIOR
OF TI1=AL ALLOYS, AND ALSO TO INVESTIGATE THE

EFFECTS OF AL CONTENT AND TI3AL ON THE

SUSCEPTIBILITY TOs AND MECHANISM OFs¢ STRESS CORROSION
CRACKING IN A METHANOL = 1¢5% HCL ENVIRONMENT.

THE TENSILE MICROSTRAIN PARAMETERS SIGMA SUB E

AND SIGMA SUB A INCREASE WITH AL CONTENTe. TESTS

ON AGED Ti=6 AND Ti=8 WTe % AL MATERIAL

INDICATE THAT THE INFLUENCE OF TI3AL ON THE
MICROSTRAIN PARAMETERS AND FLOW STRESS S ATHERMAL.
STRESS CORROSION SPECIMENS WHICH WAD BEEN SOLUTION
TREATED AND QUENCHED FAILED PRIMARILY BY
INTERGRANULAR PARTINGs SPECIMENS IN THE AGED
CONDITION EXHIBIT A MIXTURE OF CLEAVAGE FRACTURES AND
SOME INTERGRANULAR PARTINGe IT IS THOUGHT THAT

STRESS CORROSION FAJILURE IN TI=AL ALLOYS PROCEEDS

AS A CONSEQUENCE OF ANODIC DISSOLUTIONs (AUTHOR) {u}
UNCLASSIFIED /ZONC]
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /Z0HC!

AD=712 485 13/8
PHILCO=FORD CORP NEWPORT BEACH CALIF AERONUTRONIC DIV

PRELIMINARY THERMOMECHANICAL TREATMENT OF D6AC
STEEL. v

DESCRIPTIVE NOTE: TECHNICAL REPTe,

ocrt 70 a9p KOPPENAAL s THEODORE Jeo
REPTe NOe TR=|]
CONTRACT: NOOO14-70-C=-0223

PROJ: NR=0D31=742

UNCLASSIFIED REPORT

DESCRIPTORS: (OHEAT TREATMENT, OSTEEL),

DEFORMATIONy MECHANICAL PROPERTIES vl
IDENTIFIERS: STEEL D6ACy CTHERMOMECHANICAL
TREATMENT (V)

THE EFFECT OF PRELIMINARY THERMOMECHANICAL
TREATMENT ON THE STRENGTH, ELONGATION, HARDNESS, X=
RAY LINE BROADENING, AND PRIOR AUSTENITE GRAIN SIZE
OF D6AC STEEL WAS INVESTIGATED: IN THIS TYPE OF
TREATMENT THE DEFORMATION IS PERFORMED PRIOR TO
AUSTENITIZING, AND RAPID RATE HEATING TO THE
AUSTENITIZING TEMPERATYURE MUST BE USEDe THE
RESPONSE TO PRELIMINARY THERMOMECHMANICAL TREATMENT
WAS DETERMINED AS A FUNCTION OF PRIOR STRUCTURE,
AMOUNT OF PRIOR OEFORMATION, AUSTENITIZING
TEMPERATURE AND TIME, PRE~AUSTENITIZING HEAT
TREATMENT:s AND TEMPERING TEMPERATURE. THUS FAR, TNE
YIELD STRENGTH HAS BEEN INCREASED ABOUT 25 PERCENT
ALONG WITH A SIGNIFICANT INCREASE IN TENSILE
ELONGATION FOR SOME TEMPERING TEMPERATURESs THE
TENSILE STRENGTH) HOWEVER, REMAINS ESSENTIALLY
CONSTANTs A COMPARISON OF THE X=RAY LINE

BROADENING AND YIELD STRENGTH MEASUREMENTS INDICATES
THAT THESE PARAMETERS ARE BEING INFLUENCED BY THE
SAME STRUCTURAL CHANGESe THE RESULTS ARE EXPLAINED
ON THE BASI!S OF A RETENTION OF THE WORK HARDENED
STRUCTURE {(INTRODUCED DURING TME PRIOR

DEFORMATION) THROUGH THE AUSTENITE AND MARTYENSITE
TRANSFORMATIONS: (AUTHOR) tw)
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UNCLASSIFIED
DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOo /20NCI

AD=712 809 1176
RENSSELAER POLYTECHNIC INST TROY N Y MATERIALS DIV

TRANSM]SSION ELECTRON MICROSCOPY STUDY OF AL=IN~
MG {u)

DESCRIPTIVE NOTE:! TECHNICAL REPT.,

ocT 70 28r QUDDyGe ISHASTRY,Ce Re |}
REPTe NOs TRe)
CONTRACT: NDOO14=47-A=0117=0009

UNCLASSIFIED REPORT

DESCRIPTORS: (OALUMINUM ALLOYS, GRAIN
STRUCTURESI{METALLURGY) )y ELECTRON MICROSCOPY,
MICROSTRUCTURE, ZINC ALLOYS, MAGNESIUM ALLOYS,

GRAIN BOUNDARIES (vl

THE EFFECT OF QUENCH RATE ON THE DISTRIBUTION OF
PRECIPITATES IN THE MATRIX AND AT THE GRAIN
BOUNDARIES WITH SPECIAL ATTENTION TO THE FORMATION OF
GRAIN BOUNDARY PRECIPITATE FREE ZONES IN AN AL"

IN=MG ALLOY AGED AT TWO DIFFERENT TEMPERATURES

WAS STUDIED BY TRANSMISSION ELECTRON MICROSCOPY.

FOR RELATIVELY FAST QUENCHED SPECIMENS, DEFIN]TE
CORRELATION WAS FOUND TO EXIST BETWEEN THE WIDTH OF
PRECIPITATE FREE ZONES AND THE EXTENT OF GRAIN
BOUNDARY PRECIPITATIONe THE VARIATION OF

PRECIPITATE FREE ZONE WIDTH WITH QUENCH RATE WAS ALSO
FOUND TO DEPEND ON THE GRAIN BOUNDARY TYPE. FOR
RELATIVELY SLOW QUENCHED SPECIMENS, A FINE MATRIX
PRECIPITATE DISTRIBUTION WITH NARROW GRAIN BOUNDARY
PRECIPITATE FREE ZONES WAS OBSERVEDe THE RESULTS

ARE DISCUSSED IN TERMS OF THE CURRENT-THEORIES OF

PRECIPITATION IN ALUMINUM ALLOYSe (AUTHOR) tv)
UNCLASSIFIED /20nC1




UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHCI

AD=713 747 1176
POLYTECHNIC INC OF BROOKLYN N Y DEPT OF PHYSICAL AND
ENGINEERING METALLURGY

MARTENSITIC TRANSFORMATION IN A SPLAT COOLED AU=50
AT% CD ALLOY. vl

DESCRIPTIVE NOTE:! TECHNICAL REPT.,
MAR 70 7P FERRAGLIOJPAUL IMUKMERJEE Ko
SCASTLEMANsLe Seo |
REPT+ NOe TR=2
CONTRACT: NOOOI4=67=A~0438-0002
PROJ:I NR=0Q31=731

UNCLASSIFIED REPORT
AVAILABILITY: PUBes IN ACTA METALLURGICA, Vi8
P1067=1070 OCT 70.

DESCRIPTORS: {(®GOLD ALLOYS, PHASE STUDIES),

{eCADMIUM ALLOYS, PHASE STUDIES)» COOLING (u)
IDENTIFIERS: PHASE TRANSFORMATIONS, SPLAT
COOLING V)

MARTENSITIC TRANSFORMATIONS WERE STUDIED IN SPLAT
COOLED SAMPLES OF AN AU=50 ATe% CD ALLOYe A

VERTICAL SHOCK=TUBE APPARATUS WAS USED TO QUENCH THE
MOLTEN ALLOY FROM VARIOUS CONTROLLED TEMPERATURES IN
THE LIQUID STATE TO ROOM TEMPERATURE, THE QUENCHING
RATE BEING OF THE ORDER OF 10 TO THE 7TH POWER C/
SECe THE SPLAT COOLED SAMPLES WERE STUDIED BY THE
USE OF X=RAY AND ELECTRON DI{FFRACTION AS WELL AS
TRANSMISSION ELECTRON MICROSCOPYe IT WAS FOUND THAT
QUENCHING, EVEN AT THIS HIGH SPEED, FROM TEMPERATURES
AS HIGH AS 300C ABOVE THME MELTING POINT OF THIS
ALLOY DID NOT AFFECT ITS LONG RANGE ORDER.
FURTHERMORE,y THE MARTENSITIC TRANSFORMATION
TEMPERATURE WAS SUPPRESSED IN THE SPLAT COOLED
SAMPLES, AND THE HIGH TEMPERATURE BETA=PHASE CSCL
TYPE STRUCTURE PERSISTEDe THIS METASTABLE STRUCTURE
WAS THEN FOUND TO DECOMPOSE ISOTHERMALLY AT ROOM
TEMPERATURE INTO THREE MORPHOLOGICALLY AND
CRYSTALLOGRAPHICALLY DIFFERENT MARTENSITIC PHASES. 5
EXCELLENT RESOLUTION OF THE MARTENSITIC FINE

STRUCTURE WAS OBTAINED BY THIS SPLAT COOLING

TECHNIQUEe (AUTHOR) (v
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UNCLASSIFIED |
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AD=713 92) 1176 1378
ARMY FOREIGN SCIENCE AND TECHNOLOGY CENTER WASHINGYON O
C

CHANGE IN PROPERTIES DURING AGING OF

ALUMINUM ALLOYS (ZAKONOMERNOSIT JZMEMENIYA

SVOISTV PRI STARENII ALYUMINIEVYKH

SPLAVOV), (vl

SEP 70 16P FRIDLYANDER Ie¢ No !
REPTs NOe FSTC=HT=23-236=70

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE? TRANSe OF MONOes LIGHTWEIGHT
ALLOYS AND THEIR TREATMENT METHODS, MOSCOW, 1968
P90=101.

DESCRIPTORS: (®ALUMINUM ALLOYS,

AGING(MATERIALS) )y MECHANICAL PROPERTIES,

ANNEALING, USSR (v}
IDENTIFIERS: TRANSLATIONS 'Y

ACCORDING YO As As BOCKVAR, THE TYPE OF HEAT
TREATMENT BASED ON THE PROCESSES OF A DJSSOCIATION OF
A STATE OF AN ALLOY FIXED BY HARDENING, 1S CALLED
ANNEALING OR AGINGs DURING ARTIFICIAL AGING IN
DISTINCTION TO NATURAL AGING NOT ONLY ARE THE
PROCESSES OF DISSOCIATION OF THE SUPERSATURATED
SOLUTION ACCELERATED BUT ANOTHER STRUCTURE AND A
DIFFERENT COMPLEX OF MECHANICAL AND PHYSICAL
PROPERTIES OF THE ALLOYS APPEAR. WHEN INCREASING

THE DURATION OF THE ARTIFICIAL AGING OR WHEN
INCREASING THE AGING TEMPERATURE ABOVE THE
CONDITIONS, WHICH LEAD TO MAXIMUM HARDNESS THERE
OCCURS A LOWERING OF THE HARDNESS AND A CREEP LIMIT,
AND ELONGATION INCREASES INSIGNIFICANTLY OR DOESN'Y
CHANGE REMAINING AT A COMPARATIVELY LOW LEVEL.
(AUTHOR) (vl
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UNCLASSIFIED :
DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZONWC!

AD=713 979 13/78 1176
ARMY FOREIGN SCIENCE AND TECHNOLOGY CENTER WASHINGTON D
c

EFFECT OF COMBINED DEFORMATION AND HEAT

TREATMENT ON PROPERTIES OF ALUMINUM ALLOYS

(VLNYANIE SOVMESHCHENNO] DEFORMATSIONNO=-

TERMICHESKOl OBRABOTKI NA SVOISTVA

ALYUMINIEVYKH SPLAVOV), tv)

SEP 70 21p RABINOVICH ,Me KH,
REPTe NOe FSTC=HT=23=237=70

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: TRANSe OF MONOe LIGHTWEIGHT
ALLOYS AND THEIR TREATMENT METHODS, MOSCOW, (968
Pi102=114.

DESCRIPTORS: (®HEAT TREATMENT, CALUMINUM ALLOYS),
DEFORMATION, MECHANJCAL WORKING» HARDNESS,

USSR (vl
IDENTIFIERS? ©OTHERMOMECHANICAL TREATMENT,
TRANSLATIONS v

THE EFFECTS OF COMBINED TREATMENT ON THE PROPERTIES
AND STRUCTURE OF A BROAD CLASS OF ALLOYS ARE
INVESTIGATEDs THE RESULTS OF TESTS INDICATE THAY
COMBINED TREATMENT HAS A NEGATIVE EFFECT ON ALLOYS IN
THE FRESHLY ANNEALED STATEe. THE HARDNESS OF ALLOYS
AFTER DEFORMATION AT THE TEMPERATURE OF NORMAL
HARDENING WITH SUBSEQUENT RAPID COOLING WAS LESS THAN
THAT OF THE SAME ALLOYS AFTER ONLY QUENCHING.

(AUTHOR) tu)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe« /Z0OHC!

AD=714 120 1378 1176
ARMY FOREIGN SCIENCE AND TECHNOLOGY CENTER WASHINGTON D
<

STRENGTHENING OF MAGNESIUM ALLOYS RICH [N

ALUMINUM BY COMBINED ACTION OF PLASTIC

DEFORMATION AND HEAT TREATMENT (UPROCHENIE

MAGNIEVYKH SPLAVOYV, BOGATYKH ALUMINIEM

PUTEM SOVMESTNOGO VOZDEISTVIYA PLASTICHESKO!
DEFORMATSII | TERMICHESKOI OBRABOTKI), (V)

SEP 70 17p SVIDERSKAYAZe Ae
REPTe NOe FSTC=HT=23-240-70

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: TRANSe OF MONOe LIGHTWEIGHT
ALLOYS AND THEIR TREATMENT METHODS, MOSCOW, 1968
P199=207.,

DESCRIPTORS: (oHEAT TREATMENT, ®MAGNESIUM ALLOYS),
DEFORMATION, ALUMINUM ALLOYS, MECHANICAL WORKING,

HARDNESS, USSR (vl
IDENTIFIERS: oTHERMOMECHANICAL TREATMENT,
TRANSLATIONS v

THE RESULTS OF STUDIES ON THE ODETERMINATION OF A

MORE EFFECTIVE METHOD OF STRENGTHENING AGING ALLOY OF
THE TYPE MA 5, A MEMBER OF THE MGeAL=ZN=MN

SYSTEMes THE INITIAL MATERIAL CONSISTED OF HWOT

PRESSED BARS 16MM IN DJAMETERe THE EFFECT OF

VARIOUS CONDITIONS OF HEAT AND HEAT PLUS MECHANICAL
TREATMENT ON THE PROPERTIES OF MA 5 ALLOY IS

EXAMINED USING SPECIMENS SUBJECTED TO QUENCHING AND

IN THE HOT PRESSED STATEe (AUTHOR) (vl
UNCLASSIFIED /Z0KC]
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AD=715 877 1176
BATTELLE MEMORIAL INST COLUMBUS OMIO COLUMBUS LABS

MECHANICAL=PROPERTY DATA 38=6=44 TITANIUM
ALLOY: AGED FORGING. (X'}

SEP 70 9P .
CONTRACT: F33615=49=C~-1115
PROJ: AF=7381
TASK: 738106

UNCLASSIFIED REPORT

DESCRIPTORS: (®TITANIUM ALLOYS, MECHANICAL

PROPERTIES)y ALUMINUM ALLOYS, VANADIUM ALLOYS),

CHROMIUM ALLOYS, MOLYBDENUM ALLOYS, ZIRCONIUM

ALLOYS (v

38-6=44 ALLOY (3AL=8V=46CRe4MO=4ZR) 1S A

NEW DEEP=HARDENING BETA COMPOSITION ALLOYe THE

LARGE AMOUNT OF BETA STABILIZING ELEMENTS IN THIS
COMPOSITION RESULTS IN SLUGGISH TRANSFORMATION
CHARACTERISTICS WHICH GIVE DEEP HARDENINGs THE
METALLURGY OF 38=6=44 ALLOY IS SIMILAR TO OTHER BETA
ALLOYS SUCH THAT SOLUTION ANNEALING RETAINS THE MORE
DUCTILE BODY=CENTER~CUBIC BETA PHASE AT ROOM
TEMPERATUREs THE 6=INCH BY 6=INCH BILLET USED IN
TH1S PROPERTY SURVEY WAS SOLUTION ANNEALED AT 1500

F FOR 15 MINUTES AND AIR COOLED, PLUS AGING AT 1060
F FOR FOUR HOURSe (AUTHOR) tn)
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AD=716 076 1176
WASHINGTON UNIV SEATTLE

FATIGUE HARDENING IN ANNEALED AND DEFORMED
ALUMINUM AND COPPER, (V)

FEB 70 4P VAN DEN BEUKELsAe IMISRA,
Me Se IDAWSONHe 1o 1
CONTRACT: DA=ARO(DI=3]1=124~-G1039
PROJ:! DA=2-0-061102=B~32+«D
MONITOR: AROD 75042 3=-MC

UNCLASSIFIED REPORT
AVAILABILITY: PUBe IN METALLURGICAL
TRANSACTIONS) V1 P2111=2113 AUG 70,
SUPPLEMENTARY NOTE:! PREPARED IN COOPERATION WITH DELFT

INSTe OF TECHe (THE NETHERLANDS).

DESCRIPTORS: (SALUMINUM ALLOYS,

FATIGUEIMECHANICS)), (eCOPPER,

FATIGUE (MECHANICS))» HARDENING tu)
IDENTIFIERS: ALUMINUM ALLOY 2024 (v)

FATIGUE HARDENING IN 2024 ALUMINUM AND IN OFHC

COPPER HAS BEEN INVESTIGATED BY MEASURING THE
HYSTERESIS~LOOP WIDTH AT ZERO STRESS AS A FUNCTION OF
THE NUMBER OF TENSION=COMPRESSION CYCLES WITH A
CONSTANT STRESS AMPLITUDE. PRIOR TO CYCLING, THME
SPECIMENS WERE EITHER ANNEALEDy» ELONGATEDs OR
TWISTEDe FOR THE ANNEALED AND THE PREELONGATED
SPECIMENS, THE LOOP WIDTH 1S SHOWN TO DECAY WITH THE
NUMBER OF CYCLES AS A SECOND=-ORDER PROCESS, AND FOR
THE PRETWISTED SPECIMENS» AS A FIRST=ORDER PROCESS.
TriiS BEHAVIOR CAN BE ACCOUNTED FOR BY REASONABLE
ASSUMPTIONS REGARDING THE DISLOCATION MOVEMENTS
INVOLVEDe [(AUTHOR) (g
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AD=716 228 1176
DEFENCE STANDARDS LABS MARIBYRNONG (AUSTRALIA)

THE STRUCTURAL FEATURES OF UNDERCOOLED

NICKEL AND NICKEL=OXYGEN ALLOYS, (V)
SEP 70 4P JONES )Be Lo IWESTON G
Me

UNCLASSIFIED REPORTY
AVAILABILITY: PuyBe IN THE UNLe OF THE AUSTRALIAN
INSTITUTE OF METALS» VIS N4 P189=194 NOV 70s NO
COPIES FURNISHED.

DESCRIPTORS: (eNICKELs GRAIN
- STRUCTURES(METALLURGY) ), (ONICKEL ALLOYS, GRAIN
f STRUCTURES(METALLURGY) ), COOLINGy GRAIN SIZE,
i DENDRITIC STRUCTURE) RECRYSTALLIZATIONy AUSTRALIA vl

A SERIES OF NICKEL INGOTS HAVING OXYGEN CONTENTS
RANGING BETWEEN 22 AND 540 PpPM WAVE BEEN UNDERCOOLED
BY AMOUNTS UP TO 271 DEGC TO EXAMINE THE SEPARATE
EFFECTS OF OXYGEN AND UNDERCOOLING ON GRAIN
STRUCTUREs IN NICKEL CONTAINING MORE THAN 100 PPM
OXYGEN, UNDERCOOLING BY MORE THAN 100 DEGC PRODUCES
b A UNIFORM VERY FINE GRAIN STRUCTURE (<0e2 MM

DIAe)y BY A DENDRITE ARM REMELTING PROCESS.

INGOTS CONTAINING LESS THAN 100 PPM OXYGEN
UNDERCOOLED BY LESS THAN 160 DEGC MAD VERY COARSE
DENDRITIC STRUCTURES, BUT UNDERCOOLING BY MORZ THAN
160 DEGC CAUSED GRAIN REFINEMENT TO (0e6~0¢9

MM) BY A RECRYSTALLIZATION PROCESSe THIS
RECRYSTALLIZATION IS BELIEVED TO BE ASSOCIATED WITH
THE INHIBITION OF RECOVERY PROCESSES BY INTERSTITIAL

SOLUTE IMPURITIESe (AUTHOR) tu)
UNCLASSIFIED /Z0KC1
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ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO¢ /ZOHWC}

AD=716 J¢8 1176
GENERAL STEEL INDUSTRIES INC GRANITE CITY ILL CASTINGS
olv

MANUFACTURING METHODS, AND PHYSICAL

PROPERTIES OF DIRECTIONALLY SOLIDIFIED 48 INs X

60 INe X 4 INe AND 5 INe THICK CAST STEEL

PLATES. (vl

DESCRIPTIVE NOTE: FINAL REPTe AUG 67=JAN 70,
JAN 70 57p PATTONyJOHN Re

CONTRACT: DAAGH46=67-C=0118

MONITOR: AMMRC CR=70-6

UNCLASSIFIED REPORY

DESCRIPTORS: (®STEELs ®CASTINGS)y METAL PLATES,
CASTING, HEAT TREATMENT, MANUFACTURING METHODS,
MECHANICAL PROPERTIES, RADIOGRAPHY (v

THE WORK COVERS THE DETAILS OF PRODUCTION METHODS
USED IN PRODUCING EIGHT CAST STEEL PLATES 48 INe X 60
INe X 5 INe AND & INe THICKe STEEL FOR THIS WORK IS

A CR = MO COMPOSITION OF +28% C! 2450% CR!}

«5% MO+ CASTING TECHNIQUE FOR THE RAPID
UNIDIRECTIONALLY SOLIDIFIED SECTION EMPLOYED A 48 INe
X 60 INe X 7 INe THICKNESS CAST IRON CHILL IN THE
DRAG WITH A 48 INe X 60 INe X 3 INe THICKNESS
EXOTHERMIC CORE ON THE COPE SURFACEe THE PLATES

WERE WATER QUENCHED AND TEMPERED TO A MARDNESS LEVEL
OF 320 = 370 BHNe FOUNDRY PROCEDURE, MEAT

TREATMENT, AND PRODUCTION PROCESSING ARE REPORTED IN
DETAILs PHYSICAL TEST VALUES OF TENSILE AND IMPACT
PROPERTIES AND THE RADIOGRAPHIC INSPECTION RESULTS
ARE REPORTEDe (AUTHOR) (vl
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AD=717 328 20/12 1176
NORTH CAROLINA STATE UNIV RALEIGH

EXPERIMENTALLY=DETERMINED PLASTIC WAVE
VELOCITIES IN FULLY=ANNEALED 1100F ALUMINUM

(STRIKER VELOCITY 89 FT/SEC TO 788 FT/SEC), tv)

DESCRIPTIVE NOTE? TECHNICAL REPT e
DEC 70 44p LIDDELLIWs Ls ISTEELE R
Se IBINGHAM)We Le IDOUGLAS,Re Ae
REPYe NOes TR=70-11}
CONTRACT:! NOOOl14=68=A=0187
PROJ! NR=064=504

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:! ERRATA SHEET INSERTED.
DESCRIPTORS: (®IMPACT TESTS, RODS), (SALUMINUM

ALLOYS: STRAIN(MECHANICS) )y PLASTICITY)» STRAIN
GAGES, DIFFRACTION GRATINGS, TEST EQUIPMENT, TESY

METHODSy LASERS (u)
IDENTIFIERS: ALUMINUM ALLOY 1100F, PLASITIC
OEFORMATION, DYNAMIC RESPONSE, RUBY LASERS tv)

A PREVIOUSLY=REPORTED EXPERIMENTAL SYSTEM FOR
DETERMINING THE LARGE STRAINSy SURFACE ROTATIONS,
STRAIN RATES, AND PLASTIC WAVE VELOCITIES DURING
FREE=FREE AXIAL IMPACTS IS USED TO INVESTIGATE THE
BEHAVIOR OF FULLY=ANNEALED SMALL GRAIN 1100F

ALUMINUM RODS UNDER IMPACT CONDITIONSe THE SYSTEM
EMPLOYS IN=SURFACE DIFFRACTION GRATING STRAIN
TRANSDUCERS ILLUMINATED BY A PULSED RUBY LASER, WITH
THE STRAIN=SURFACE ROTATION=TIME=DEPENDENY
DIFFRACTION PATTERN RECORDED BY HIGH=SPEED STREAK
CAMERASe STRAIN=TIME AND PLASTIC WAVE VELOCITY=
STRAIN DATA ARE PRESENTED FOR FREE=FREE AXIAL IMPACTS
OF ALUMINUM RODS AT STRIKER VELOCITIES RANGING FROM :
89 FY/SEC TO 788 FT/SECe STRAINS TO 5.5% AND

STRAIN=RATES TO 2000/SEC ARE RECORDEDe THE DATA IS
COMPARED TO PREVIOUSLY-REPORTED DATA AS A MEANS OF
ESTABLISHING THE VALIDITY OF THE EXPERIMENTAL
TECHNIQUE. AND AS CORROBORATION OF SOME OF THE

EXISTING DATAe (AUTHOR) (v
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AD=717 583 1176 1976
WATERVLIET ARSENAL N Y

SUSCEPTIBILITY OF GUN STEELS TO STRESS

CORROSION CRACKING. (Vi
DESCRIPTIVE NOTE: TECHNICAL REPT.,
NOV 70 4710 COLANGELO,VITO Jo IFERGUSON,
MARTIN So |

REPTe NOs WVT=7012
PROJ:! DA=66661

UNCLASSIFIED REPORT

DZSCRIPTORS: (®STEEL, *STRESS CORROSION), (eGUN

BARRELSy STRESS CORROSION), EMBRITTLEMENT,
FRACTURE(MECHANICS)y CRACK PROPAGATION tv)
IDENTIFIERS: HIGH STRENGTH STEELS tu)

PRECRACKED CANTILEVER BEAM SPECIMENS EXTRACTED FROM
SPECIFIC GUN TUBES WERE SUBJECTED TO A CONSTANT LOAD
IN VARIOUS ENVIRONMENTS TN DETERMINE FRACTURE TIMES.
SPECIMENS EXHIBITED STRESS CORROSION SUSCEPTIBILITY
IN 3% NACLy DISTILLED WATER AND 100% RM

AIRy WITH 3% NACL BEING THE MOST DEGRADING
ENVIRONMENTe VARIATIONS IN SUSCEPTIBILITY APPEARED

ON A TUBE TO TUBE BASIS AND WERE RELATED TO THE
TEMPER EMBRITTLED CONDITION OF THE TUBE. ADDITIONAL
TESTS IN DISTILLED WATERs VARYING YIELD STRENGTH
MATERIAL,» SHOWED THAT FRACTURE TIME WAS DECREASED AND
CRACK GROWTH RATES INCREASED AS THE YIELD STRENGTH
WAS INCREASEDe (AUTHOR) tu)
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AD=718 041 1176
TRW EQUIPMENT GROUP CLEVELAND OHIO MATERIALS TECHNOLOGY
LAB

EFFECT OF ALLOYING ELEMENTS ON TEMPERED

MARTENSITE EMBRITTLEMENY AND FRACTURE

TOUGHNESS OF LOW ALLOY HIGH STRENGTH

STEELS. v

DESCRIPTIVE NOTE: FINAL REPTs 13 MAR 69~13 AUG 70,
JAN 71} 87p VISHNEVSKY,Co

REPTe NOe ER=7384=~]

CONTRACT? DAAGH46=69-C=0060

PROJ: DA=1=T~062]105=A=328

MONITOR: AMMRC CR=69=18/F

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO REPORT DATED FEB 70, AD-
702 908,

DESCRIPTORS: (oSTEELy NOTCH TOUGHNESS),

MARTENSITEs TENSILE PROPERTIES,

FRACTURE (MECHANICS) s EMBRITTLEMENT (ul
IDENTIFIERS: oMHIGH STRENGTH STEELS (v

A STUOY WAS PERFORMED ON THE INFLUENCE OF VAR]IOUS
ELEMENTS ON THE NOTCH BEND FRACTURE TOUGHNESS AT

75F AND =100F OF «35%Cy 3INI=CR=MO-V

MARTENSITIC STEELS TEMPERED BETWEEN 400 AND 800F.

THE ELEMENTS EXAMINED INCLUDED Cy» MN,y S,

CRs NI, MOy COy» V AND ALe THE OVERALL

VARIATION IN ROOM TEMPERATURE YIELD AND TENSILE
STRENGTHS FOR TWENTY=FOUR STEELS WAS 155-230 KS1

YIELD STRENGTH AND 188-288 KSI TENSILE STRENGTH.
(AUTHOR) 'Y
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AD=718 %02 1176 1378
MASSACHUSETTS INST OF TECH CAMBRIDGE

STRUCTURE AND PROPERTY CONTROL THROUGH RAPID
QUENCHING OF LIQUID METALS. vl

DESCRIPTIVE NOTE: SEMI=ANNUAL TECHNICAL REPTe NOe 1, 22
JUN=31 DEC 70,

JAN 71 8op GRANT  NICHOLAS Jo IPELLOUX,
REGIS Me Ne IFLEMINGSMERTON Co FARGON,ALI
Se

CONTRACT: DAHCI5-70-C=0283, ARPA ORDER-1408
PROJ: ARPA=0DIO0

UNCLASSIFIED REPORT

DESCRIPTORS! (eMARAGING STEELSH
QUENCHINGICOOLING) )y (eNICKEL ALLOYS
QUENCHINGI(COOLING) ),y (®POWDER METALLURGY,
®QUENCHING(COOLING))y MICROSTRUCTURE
MECHANICAL PROPERTIES, HEAT TREATMENT,

AGING(MATERIALS), FREEZING (vl
IDENTIFIERS: STEEL 300-M, NICKEL ALLOY
IN1OO (vl

THE FIRST RESULTS OF THE PROCESSING OF COARSE METAL
POWDERS OF MARAGING 300 AND IN 100 ARE REPORTED.

THE EFFECT OF COOLING RATES ON THE DENDRITE

STRUCTURE OF MARAGING 300 ALLOY HAS BEEN INVESTIGATED
IN A WIDE RANGE OF COOLING RATESe THE STRUCTURE OF
ATOMIZED PARTICLES ARE PRESENTED AND THEIR COOLING
RATES ARE DERIVED FROM THE DENDRITE ARM SPACINGS.

THE SIZE AND DISTRIBUTION OF INCLUSIONS IN A
COMMERCIAL 300 GRADE MARAGING HAS BEEN DETERMINED AND
RELATED TO THE MECHANICAL PROPERTIES (TENSILE AND
FATIGUE)s THE ANALYSIS OF THE STRESS AND STRAIN
CONDITIONS AROUND AN INCLUSION AS A FUNCTION OF THE
OVERALL STATE OF STRESS IS BEING INVESTIGATED IN
ORDER TO DETERMINE THE CRACK INITIATION CRITERIA.
{AUTHOR) (V)
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AD=720 379 1176
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

THE MECHANISM OF THE VARIATION IN THE
ABRASIVE WEAR RESISTANCE OF G13L STEEL
AFTER HARDENING, (v}

DEC 70 12P KASHCHEEV Ve Ne §SANITSKII,
Ke Vo INOVOMEISKIIsYUe Do 3
REPTe NOe¢ FTD=MT=24~-287=70
PROJ: AF=73%3

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS. OF 1ZVESTIYA
VYSSHIKH UCHEBNYKH ZAVEDENIIe+ CHERNAYA

METALLURGIYA {USSR) V12 N12 P103~105 1969 BY LEE Do
THOMPSON

DESCRIPTORS: (®STEELs WEAR RESISTANCE),

HARDENINGy NIOBJUM ALLOYSe USSR
IDENTIFIERS: TRANSLATIONS

- g
ccC

THE ASSIGNMENT OF THIS STUDY IS To EXPLAIN THE
MECHANISM OF THE EFFECT OF THE HARDENING TEMPERATURE

ON THE CHANGE IN RESISTANCE TO ABRASIVE FAILURE OF

G13L ALLOYS OF STANDARD COMPOSITION AND WITH

ADDITIONS OF NIOBIUMy WHICH IN THE OPTIMUNM
CONCENTRATION (Qe¢3=0e4%) NOTICEABLY IMPROVES

THEIR ABRASIVE WEAR RESISTANCE BOTH IN THE CAST, AND

IN THE TEMPERED STATESe (AUTHOR) 1))
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AD=720 2398 1176 173
ALUMINUM CO OF AMER]ICA NEW KENSINGTON PA ALCOA RESEARCH
LABS

INVESTIGATION TO DEVELOP A HJGH STRENGTH
STRESS~CORROSION RESISTANT NAVAL AIRCRAFT
ALUMINUM ALLOY. tu)

DESCRIPTIVE NOTE! FINAL REPTe 16 DEC 69=)6 SEP 70,
NOV 70 114P STALEY Je To
CONTRACT: NOOOJ9=-70-C~0118, NOOOI9=69-C~0292

UNCLASSIFIED REPORT

DESCRIPTORS: (®SAIRFRAMES, eTITANIUM ALLOYS),

{OALUMINUM ALLOYS, NAVAL AIRCRAFT), METAL

PLATESs CORROSION-RESISTANT ALLOYS, STRESS

CORROSIONy» MECHANICAL PROPERTIESs ANODIC

COATINGS {y)

THE REPORY PRESENTS THE RESULTS OF AN EVALUATION OF
THREE TEMPERS OF CCMMERCIALLY FABRICATED ALLOY MALS
PLATE IN | INe TO & INe THICKNESSe COMPARED AT
EQUAL STRENGTHS, MAIS DEVELOPED HIGHER RESISTANCE
TO STRESS=CORROSION CRACKING, GREATER RESISTANCE TO
4 EXFOLIATION CORROSION, HIGHER TOUGHNESS, AND BETTER
FATIGUE PERFORMANCE THAN ESTABLISHED COMMERCIAL
ALUMINUM ALLOYSe COMPARED AT EQUAL RESISTANCE TO
STRESS=CORROSION CRACKING, MALS DEVELOPED
SUBSTANTIALLY HIGHER STRENGTH THAN ESTABLISHED

COMMERCIAL ALUMINUM ALLOYSe FIELD TESTING OF THIS
v MATERIAL IS RECOMMENDEDs (AUTHOR) vl
UNCLASSIFILED /2ZO0KHC]
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Av=721 537 13/5 13713
MASSACHUSETTS INST OF TECH CAMBRIDGE DEPT OF NAVAL
ARCHITECTURE AND MARINE ENGINEERING

INVESTJGATION OF DISTORTION REMOVAL IN WELDED
STRUCTURES. ty)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
NOV 70 51P WALSH,RICHARD Aes IDUFFY,
OAVID K¢ IMASUBUCHIKOJCHI
CONTRACT: 00T=CG=92784-p
PRQJ! (CG=793108/002

UNCLASSIFIED REPORY

DESCRIPTORS: (OWELDSs ALIGNMENT), HEATING,

STRUCTURES, DISTORTION, REMQVAL, STEEL,

FLAMES tul
IDENTIFIERS: oFLAME STRAIGHTENING, WELDMENTS,

HIGH STRENGTH STEELS» STEEL CORTEN, STEEL

1021, STEEL HY~80 fv)

THE OBJECTIVE OF THE STUDY IS TO INVESTIGATE
MECHANISMS OF FLAME STRAIGHTENING WITH EMPMHASIS ON
I1TS EFFECTIVENESS ON HIGH=STRENGTH=STEEL STRUCTURES.
IN THE PHASE 1 STUDY AN INVESTIGATION WAS MADE OF
MECHANISMS OF FLAME STRAIGHTENING ON SIMPLE WELDMENTS
IN LOW=CARBON STEEL AND HY=80 STEEL (QUENCHED AND
TEMPERED STEEL WITH SPECIFIED MINIMUM YIELD STRENGTH
OF 80,000 PSl)e FLAME STRAIGHTENING WAS TWO YO

THREE TIMES MORE EFFECTIVE ON LOWeCARBON STEEL
SPECIMENS THAN ON HY=80 STEEL SPECIMENS. IN THE
PHASE 2 STUDY AN INVESTIGATION WAS MADE OF
MECHANISMS OF FLAME STRAIGHTENING ON FRAMED PANEL
STRUCTURESs THE SPECIMENS WERE MADE IN LOW=CARBON
STEEL (AIS! 1020)y LOW=ALLOY HIGH=STRENGTH STEEL

(Ue Se STEEL CORTEN)s» AND QUENCHED AND

TEMPERED STEEL (Ue Se STEEL T=i)e 1T WAS

ALSO FOUND THAT FLAME STRAIGHTENING TECHNIQUES WERE
MORE EFFECTIVE ON LOW=CARBON STEEL SPECIMENS THAN ON

HIGH-STRENGTH STEEL SPECIMENSe (AUTHOR) (y)
UNCLASSIFIED /I0KC)
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AD=722 034 1176
RENSSELAER POLYTECHNIC INST TROY N Y MATERIALS DIV

AN ELECTRON MICROPROBE ANALYSIS OF SOLUTE

SEGREGATION NEAR GRAIN BOUNDARIJIES IN AN AL~-
IN=MG ALLOY. (vl

DESCRIPTIVE NOTE: TECHNICAL REPTe,

APR 71 24P SHASTRY3Ce Re 3JUDDsGe
REPT» NOe TR=2
CONTRACT: NOOOl14-467=A=D}}7=0009

UNCLASSIFIED REPORT

DESCRIPTORS: (®ALUMINUM ALLOYS) GRAIN BOUNDARIES),
STRESS CORROSION, ZINC ALLOYS, MAGNESIUM ALLOYS,
GRAIN STRUCTURES{METALLURGY) (v}

THE CONCENTRATION OF ZINC AND MAGNESIUM ACROSS

GRAIN BOUNDARIES WAS MEASURED BY MEANS OF AN ELECTRON
PROBE MICROANALYSER FOR AN AL=ZN=MG ALLOY AFTER
DIFFERENT QUENCHING (BRINE, WATER, OIL AND AIR)

AND AGING HEAT TREATMENTS (ROOM TEMPERATURE, 165¢C

AND 200C)e SIGNIFICANT SOLUTE SEGREGATION WAS
DETECTED IN QUENCHED SPECIMENS AND ALSO IN SPECIMENS
THAT WERE AGED AT ROOM TEMPERATURE. WHILE NO
SEGREGATION WAS MEASURED IN SPECIMENS THAT WERE AGED
AT ELEVATED TEMPERATURESs SOLUTE DEPLET]JON WAS
OBSERVED IN A CONSIDERABLE PROPORTION OF THE EXAMINED
BOUNDARIESe IT WAS CONCLUDED THAT SOLUTE

SEGREGATION TO GRAIN BOUNDARIES OCCURRED DURING
QUENCHING AND WAS RELIEVED DURING AGING,

{AUTHOR) (y)
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AD=722 622 1378
ARMY FOREIGN SCIENCE AND TECHNOLOGY CENTER CHARLOTTESVILLE
VA
HKEAT AND MECHANICAL TREATMENT OF TITANIUM AND
1S ALLOYS (CHAPTER S1, vl
NOV 70 o4p BERNSHTEINMe Lo 1

REPTe NOeo FSTC=HT=23=492<70

UNCLASSIFIED REPORY 5

SUPPLEMENTARY NOTE! TRANSe OF MONO« §

TERMOMEKHANICHESKAYA QBRABQTKA METALLOY | SPLAVOV,
MOSCOW, 1968 P1110~1165.

DESCRIPTORS: (®HEAT TREATMENT, OTITANIUM ALLOYS),
DEFORMATION, QUENCHINGI(COOLING),
AGINGIMATERIALS), MECHANICAL PROPERTIES,

USSR
IDENTIFIERST TRANSLATIONS

- e
<<
-

THE SUPERIORITY OF TITANIUM ALLOYS FOR USE AS
CONSTRUCTION MATERIAL 15 DISCUSSED AND THE ADVANTAGES
OF HEAT AND MECHANICAL TREATMENY OFf SPECIFIC TITANIUM
ALLOYS [NCLUDING VT3=§, VT@ AND VT14 ARE

POINTED OUT» CHANGES IN TREATMENT PROCESSES,
INCLUDING DEGREE OF DEFORMATION, QUENCHING PROCEDURE,
AGING TIMES AND TEMPERATURES ARE SHOWN TO AFFECT THE
MECHANSCAL PROPERTIES OF TITANIUM ALLOYS. SPECIFIC
CHANGES IN MECHANICAL PROPERTIES, INCLUDING TENSILE
STRENGTH, PLASTICITY AND IMPACT TOUGHNESS ARE
PRESENTED GRAPHICALLYe OPTIMAL TREATMENT CONDITIONS
ARE DEVELOPED FOR SPECIFIED INCREASES IN STRENGTH AND
PLASTICITYs THE INVESTIGATION INCLUDES COMPARATIVE
STUDIES OF THE MICROSTRUCTURES GF ALLOYS SUBJECTED TO
DIFFERENT MECHANICAL AND HEAT TREATMENTS.

(AUTHOR) (v}
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AD=722 730 1378
EDGEWOOD ARSENAL MD

VACUUM=BRAZING ==~ GAS~QUENCHING HISTORY,
DEVELOPMENT,» AND OVERALL PROGRAM. (v

DESCRIPTIVE NOTE: TECHNICAL REPT.,
JAN 71 j%0P GURTNER)FRANCIS Be ISHUTT,
PAUL Ke y JReIBURROWS CHARLES Feo IWERNERyWo
Jeo IMCCALLJAMES Lo
REPTe NOs» EA-TR=4402

UNCLASSIFIED REPORT

DESCRIPTORS: (*BRAZING, METAL JOINTS),

(#QUENCHING(COOLING)y» METAL JOINTS),

ALUMINUM ALLOYS, STEEL, TITANIUM ALLOYS, BRAZING

ALLOYS tv)
IDENTIFIERS! eVACUUM BRAZING: ®GAS QUENCHING,

ALUMINUM ALLOY 2014, ALUMINUM ALLOY 2219,

ALUMINUM ALLOY 6061, STEEL 4130, STEEL 4340,

STEEL 18 NI, STEEL 316y STEEL 321, TITANIUM

ALLOY bAL 4V (v)

THE VACUUM=BRAZING AND VACUUM=HEAT=TREAT)» GAS~-
QUENCHING PROCESS 1S A RELIABLE PROCESS FOR
FABRICATING HARDWARE ITEMS WHERE HELIUM LEAK=TIGHT
JOINTS ARE REQUIREDOe NEW FILLER METALS WERE
DEVELOPED FOR VACUUM=BRAZING ALUMINUM ALLOYS, AND
METALLOGRAPHIC EXAMINATION WAS ACCOMPLISHED ON ALL

METALSe (AUTHOR) vl
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AD=723 B84¢

1176 1378

PUARIRN TREHUNBPLUAY Bly WRIAHYZPATIERBEN AFH ALY

EFFECT OF INTERMEDIATE ANNEALING ON THE
TEXTURE OF TRANSFORMER STEEL, ful

JAN

71 i0P KOCHNOVsVe Eo JFOMINYKH R

Pe IGERSHMANRe Be |

REPTs NOo

FTO=HT=23=897=70

PROJ: FTD=6010704
TASK: DlA-T68~01=02

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANSs OF IZVEST]YA
VYSSHIKH UCHEBNYKH ZAVEDENIIs CHERNAYA
METALLURGIYA {USSR) Vi2 NY¥ PlOI=104 1969, BY Do

KOOLBECK

DESCRIPTORS: (OSTEELs ®ANNEALING)s TRANSFORMERS),
COLD WORKINGy GRAIN STRUCTURES(METALLURGY),

USSR

(v}

IDENTIFIERS: @ELECTRICAL STEELS. TRANSLATIONS tul

THE ARTICLE IS CONCERNED WITH THE QUESTION OF THE
EFFECT OF INTERMEDIATE ANNEALING CONDITIONS ON THE
PERFECTION OF THE CRYSTALLOGRAPHIC TEXTURE AFTER THE
HIGH=TEMPERATURE ANNEALINGe EXPERIMENTS WERE
CONDUCTED WITH COLO~ROLLED SPECIMENS OF TRANSFORMER
STEELe CHANGES IN MECHANICAL MOMENY WITH VARIOUS
ANNEALING CONDITIONS ARE OUTLINED. IT IS

DETERMINED THAT OTHER CONDITJONS BEING EQUAL,
INTERMEDIATE ANNEALING TEMPERATURES CAN MAVE AN
ESSENTIAL INFLUENCE ON THE PERFECTION OF TEXTURE IN

SHEETS OF TRANSFORMED STEEL. '
UNCLASSIFIED /7Z0KCt
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AD=723 636 1176
AIR FORCE MATERIALS LAB WRIGHT=PATTERSON AFB OHIO

IMPROVED PROPERTIES OF Tl=éAl=6V=23N
THROUGH MJICRO=STRUCTURE MODIFICATION. (v)

DESCRIPTIVE NOTE: TECHNICAL REPTe JAN=AUG 70,
FEB 71 aoe HALL9Jo Ae IPIERCECe Mo
3
REPTe NOs¢ AFML=TR=70=312
PROJ: AF=7235]
TASK: 735108

UNCLASSIFIED REPORT

DESCRIPTORS: (eTITANIUM ALLOYS), MICROSTRUCTURE),
FRACTURE(MECHANICS!y HEAT TREATMENT, ALUMINUM
ALLOYSy TIN ALLOYS: VANADIUM ALLOYS, TENSILE
PROPERTIES (vl
IDENTIFIERS: TITANIUM ALLOYS 6AL 2SN 6V (V)

THE FRACTURE TOUGHNESS OF THE Tl=6AL=6V=2SN

ALLOY IN THE ANNEALED CONDITION 1S GREATLY INFLUENCED
B8Y MICROSTRUCTURAL FEATURES WHICH MAY VARY
CONSIDERABLY AS A RESULT OF DIFFERING THERMAL®=
MECHANICAL PROCESSING OPERATIONS EMPLOYED PRIOR TO
THE ANNEALING HEAT TREATMENT. THE VARIETY OF
MICROSTRUCTURES WHICH CAN RESULT MERELY BY HEAT
TREATMENT IS CATEGORIZED AND THE RELATED TENSILE AND
TOUGHNESS PROPERTIES ARE PRESENTEDs IN INSTANCES
WHERE MIGHER FRACTURE TOUGHNESS IS DESIRED, JUDICIOUS
HEAT TREATMENT OF THE AS=RECEIVED MATERIAL CAN OFTEN
INCREASE THIS PROPERTYe OF THE MEAT TREATMENTS
EMPLOYED IN THIS INVESTIGATION, THE PROPERTIES WERE
MOST SIGNIFICANTLY IMPROVED BY SOLUTION TREATING AT
1710F FOR 80 MINUTES, AIR COOLING, AND SUBSEQUENTLY
HEATING TO 1400F FOR ONE HOUR FOLLOWED BY AN AIR
COOLe THE TENSILE STRENGTH OF THME ALLOY WAS

INCREASED FROM 150 TO 155+6 KSI AND THE FRACTURE
TOUGHNESS (K SUB Q) WAS RAISED FROM 55¢8 TO 6840

KS! SQ INs (AUTHOR) ty)
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AD=723 990 1176 7
CASE WESTERN RESERVE UNIV CLEVELAND ONIO DIV OF
METALLURGY AND MATERIALS SCIENCE

MICROSTRUCTURAL-MECHANICAL PROPERTY
RELATIONSHIPS IN HIGH STRENGTH CASYT
STEELS, tv)

DESCRIPTIVE NOTE: FINAL REPTe 21 JUN 69~31 MAY 70,
DEC 70 79p SULLY,LIONEL Jeo Do }
WALLACE ,JOMN Fe 1}
CONTRACT: DAAGH46=68=C=0D52
PROV: DA=~686332
MONITOR: AMMRC CR=69«12(F)

UNCLASSIFIED REPORT

DESCRIPTORS: (®STEELs» CASTINGS)y METAL PLATES,

DENDRITIC STRUCTURE, MICROSTRUCTURE, MECHANJCAL
PROPERTIES, HEAT TRANSFER ty)
IDENTIFIERS: oSTEEL CASTINGS fu)

THE INFLUENCE OF DIFFERENY TYPES OF CHILL MATERIALS
PLACED UNDER THE ENTIRE BOTTOM SURFACE OF 20 INe X 20
INe X §+1/2 INe THICK AIS1 4335 TYPE CAST STEEL
PLATES ON THE RATE OF REMOVAL OF HEAT FROM THE
SOLIDIFYING CASTING WAS DETERMINEDe THE EFFECTS

THAT THESE CHILLS EXERTED ON THE METALLOGRAPMIC
STRUCTURE AND MECHANICAL PROPERTIES AFTER QUENCHING
AND TEMPERING TO HIGH STRENGTH WERE DETERMINEDS

THE RESULTS OBTAINED WITH THESE CHILLED 20 INe X 20
INe X 5~1/72 INe PLATES WERE COMPARED TO BOTTOM
CHILLED 60 INe X 48 INo X & TO 6 INe THICK PLATES
CAST BY TWO COOPERATING COMMERCIAL FOUNDRIES. IT

WAS DETERMINED THAT THE RATE OF HEAT TRANSFER INTO A
BOTTOM CHILL INCREASES SOMEWHAT DURING THE POUR T0 A
RELATIVELY HIGH VALUE BUT THEN DECREASES SHARPLY T0 A
CONSTANT VALUE OF ABOUT 7B PLUS OR MINUS 5 BTU/NA=
FTF ABOUT 3 MINUTES AFTER THE POUR FOR ALL CHILL
MATERIALS TESTEDs THIS DECREASE IN MEAT TRANSFER
OCCURS BECAUSE OF A GAP FORMATION AT THE CASTINGe
CHILL INTERFACE. WATER COOLED COPPER WAS THE MOST
EFFECTIVE CHILL MATERJAL BECAUSE OF ITS HIGHER HEAT
DIFFUSIVITYe THE SECONDARY DENDRITE ARM SPACING IN
THE STEEL CASTINGS ARE REFINED B8Y THE STEEPER THERMAL
GRADIENTS ACCOMPANYING THE FASTER RATE OF MEAT
REMOVEDe (AUTHOR) ()
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AD=726 582 1176
RUTGERS = THE STATE UNIV NEW BRUNSWICK N J MATERIALS

RESEARCHN LAB

FATIGUE STUDY OF QUENCHED AL=6¢5 AT ¥ 2N
ALLOY. tv)

DESCRIPTIVE NOTE! SUMMARY REPTs | JUL 70«31 JAN 73,
MAY 71 7P WEJSSMANNySe IKIRITANI Mo i

CONTRACT: F33615=70~C~)240

PROJ: AF=7353

TASK: 73530}

MONITOR: AFML TR=731=68

UNCLASSIFIED REPORY

DESCRIPTORS: (SALUMINUM ALLOYS:

FATIGUE(MECHANICSI )y TINC ALLOYS,

MICROSTRUCTURE, GRAIN STRUCTURES(METALLURGY),
DISLOCATIONS: QUENCHING(COOLING! (y)
IOENTIFIERS: ALUMINUM ALLOY 6.5 ZIN v}

THE DEFECT STRUCTURE OF AN AL=be¢5 AT ¥ 2N

ALLOY INDUCED BY QUENCHING AND LOW-TEMPERATURE AGING
{=8D TO +6DC) AND THE EFFECTS OF FATIGUE

CYCLING WERE INVESTIGATEDs THE DEFECT STRUCTURE

UPON QUENCHING CONSISTED OF WHOMOGENEOUSLY NUCLEATED
DISLOCATION LOOPSy HELICAL DISLOCATIONS DEVELOPED
FROM SCREW DISLOCATIONS, THE LATTER BEING INTRODUCED
BY TWO DIFFERENT PROCESSESs THE DEFECT STRUCTURE
ALSO CONTAINED PERFECT LOOPS CONVERTED FROM HELICAL
DISLOCATIONS AND FAULTED DISLOCATION LOOPS WHOSE
NUCLEATION WAS ENHANCED BY VACANCIES GENERATED 8Y
QUENCH DEFORMATIONes BASED ON EXPERIMENTAL

EVIDENCE,» A MODEL 1S PRESENTED EXPLAINING THE
FORMATION OF A ROW OF PERFECT DISLOCATION LOOPS FROM
A SINGLE WHELICAL DISLOCATIONs THE INTERRELATION OF
THE VARIOUS TYPES OF INDUCED DEFECTS 1S SHOWN BY
CORRELATING THEIR FORMATION WITH THE AID OF VACANCY

MECHANISMSs THE ABSENCE OF A DELINEATED CELL
STRUCTURE [N THE FATIGUE=CYCLED SPECIMENS AND THE
HOMOGENEOUS DISTRIBUTION OF THE DISLOCATIONS WITHIN
THE GRAJN WERE ATTRIBUTED YO THE BARRIER EFFECT OF
THE QUENCH~INDUCED DISLOCATION LOOPS PINNED BY
PRECIPITATESs THIS BARRIER EFFECT ALSO GAVE RISE

TO A LARGE ACCUMULATION OF DISLOCATIONS AT GRAIN
BOUNDARIES INDUCED BY CYCLINGe THE ACCUMULATION OF
OISLOCATIONS AT THE GRAIN QQUNOARIES APPEARED TO
PROVIDE THE ORIVING FORCE FOR FATIGUE=-INDUCED
BOUNDARY MIGRATIONs THE LATYER FACILITATED
PRECIPITATION OF ZINC=RICH PARTICLES, (v)

UNCLASSIFIED /20KC)




UNCLASSIFIED
DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe 7Z0HCI

AD=726 758 13/8
ARCOS CORP PHILADELPHIA Pa

DEVELOPING A HEAT=TREATABLE HY=80 WELDING
ELECTRODE. (vl

DESCRIPTIVE NOTE: FINAL REPTe,
JUN 71 hsr CAMPBELL sHALLOCK Ce
CONTRACT: NOBS~=92490
PROJ: SRO07-01-01
TASK?: 2832

UNCLASSIFIED REPORT

DESCRIPTORS: (OWELDING RODS, STEEL)s HEAT
TREATMENT,» WELDS tv)
IDENTIFIERS: STEEL HY~80 (V)

A HEAT=TREATABLE LOW HYDROGEN ELECTRODE OF MIL~-

8218 CLASSIFICATION WAS DEVELOPED, SUITABLE FOR WELDS
IN S=INCH THICK HY=80 STEEL TO BE QUENCHED AND
TEMPERED AFTER WELDINGe THE ELECTRODE DEPOSITS WELD
METAL WITH CHEMICAL COMPOSITION SLIGHTLY OVERMATCHING
THE COMPOSITION OF HY=80 STEELe THE ELECTRODE

COATING IS SIMILAR TO THAT OF EXISTING ARCOS
'OUCTILEND® ELECTRODES WHICH ENJUOY WELDER

ACCEPTANCE IN SHIPYAROS AND FABRICATING PLANTYS
THROUGHOUT THE COUNTRYe« SAMPLES OF THE ELECTRODE

HAVE SUCCESSFULLY BEEN USED TO WELD HY=80 FORGINGS
5=1/2 INCHES THICK WITHOUT ENTRAPMENT OF SLAG, OR
EVIDENCE OF CRACKING OR POROSITYe OPERATION OF THE
ELECTRODE IS SATISFACTORY IN ALL POSITIONS,

{AUTHOR) 'Y
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AD=726 952 1176 1976

DESCRI®TIVE NOTE:! TECHNICAL REPT.,

REPTe NOs WVT=7106

DESCRIPTORS: (®STEELs GUN BARRELS):» MORTARS,

MECHANICAL PROPERTIES,» TEMPERATURE tv)
IDENTIFIERS: STEEL 4337, STEEL 4140, SMORTAR
TUBES (vl J

UNCLASSIFLED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZONWCI

WATERVLIET ARSENAL N Y

THE ELEVATED TEMPERATURE PROPERTIES OF TWO
81MM MORTAR TUBE ALLOYS 4337M AND 4140 v

JUN 7] 57, DEFRIES)RICHARD S |

UNCLASSIFIED REPORT

AN EVALUATION WAS MADE OF THE EFFECT OF ROOM AND
ELEVATED TEMPERATURES (800 TO 1200F) AND TIMES AT
THESE TEMPERATURES (0 TO 30 HOURS) ON THE
MECHANICAL PROPERTIES OF TWO MORTAR TUBE ALLOYS,
AISI 4140 AND AISI 4337 MODIFIED, QUENCHED AND
TEMPERED TO FOUR STRENGTH LEVELSe THE ELEVATED
TEMPERATURE YIELD STRENGTH AND DUCTILITY AFTER
EXPOSURE TO THE VARIOUS TEMPERATURES FOR VAR]OUS
TIMES ARE DISCUSSEDe THE ROOM TEMPERATURE YIELD
STRENGTH AND =40F IMPACT ENERGY AFTER EXPOSURE TO
VARIOUS TEMPERATURES FOR VARIOUS TIMES ARE ALSO
DISCUSSEDe RESULTS OF THE ELEVATED TEMPERATURE
TENSILE TESTING OF THE TWO ALLOYS SHOWED THAT THE
YIELD STRENGTH DECREASES RAPIOLY WITH HIGH
TEMPERATURESe THE DUCTILITY (SRA) INCREASES WITH
INCREASING TEMPERATURE AND REMAINS FAIRLY CONSTANT
WITH TIME AY TEMPERATUREe THE ROOM TEMPERATURE
YIELD STRENGTH DECREASES WITH TIME AFTER EXPOSURE AT
TEMPERATURES ABOVE THE TEMPERING TEMPERATURE OF THE
ALLOYs THE =40F CHARPY V=NOTCH IMPACT

STRENGTH INCREASES AFTER EXPOSURE AT TEMPERATURES
HIGHER THAN THE TEMPERING TEMPERATURE OF THE ALLOY.
INCREASING THE ROOM TEMPERATURE YIELD STRENGTH

(BY LOWERING THE TEMPERING TEMPERATURE! DOES NOY _
SIGNIFICANTLY INCREASE THE ELEVATED TEMPERATURE YIELD

STRENGTH OF THE ALLOYs (AUTHOR) ()
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /720MCI

AD=727 872 13/5 1176
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OW]O

CREEP LIMIT AND STRUCTURAL STABILITY OF THE
PARENT METAL AND WELD JOINTS MADE FROM
IMPROVED LOW=ALLOY HEAT=RESISTING STEEL

12MKH AND 12KHIMF, T}
JUN 71 16P KUZMAKEe Mo IKROSHKIN9Ve
Ae 3

REPYe NOe¢e FTD=MT=24=130~71
PROV: FTD=60108
TASK: DOIA=T65=01-82) DIA=T65-01-8)

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANSes OF INSTITUT
NEFTEKHIMICHESKO] 1 GAZOVOl PROMYSHLENNOST], MOSCOW.
TRUDY (USSR) N70 PB4=90 {967, BY ROBERT WA! LACE.

DESCRIPTORS: (®WELDS, OSTEEL), HEAT=RESISTANT
METALS ¢ ALLOYS, STRUCTURAL PROPERTIES: MECHANICAL

PROPERTIES, STABILITY, USSR
IOENTIFIERS: TRANSLATIONS

- o
cCc
- o

THE STEELS 12MKH AND 12KHIMF ARE WIDELY USED

TO FABRJCATE EQUIPMENT AND PIPE OPERATING AT
TEMPERATURES OF UP TO 540 AND 560 OEGREES CENTIGRADE,
RESPECTIVELYe PRELIMINARY TESTS OF THESE STEELS
ESTABLISHED THAT THE OPTIMAL REGIME OF IMPROVING
THEIR QUALITIES AND WELDING (SUCH AS WOULD ASSURE A
WELDED JOINT OF THE SAME STRENGTH AS THE BASE METAL
AT NORMAL AND ELEVATED TEMPERATURES DURING SHORT=TINMNE
TESTS) IS AS FOLLOWS: FOR 12MKM STEEL?! WATER
QUENCHING FROM 930 DEGREES CENTIGRADE! TEMPERING AT
680 DEGREES CENTIGRADE FOR 2 HR! RUNNING ENERGY OF
WELDING 2500-4500 CAL/CM! FOR 12KHIMF STEEL,

WATER QUENCHING FROM 980 DEGREES CENTIGRADE TEMPERING
AT 750 DEGREES CENTIGRADE FOR 3 HRI RUNNING ENERGY OF
WELDING 4000-6000 CAL/CMe 12MKH STEEL IS BESY
POSTHEATED AT 430 DEGREES CENTIGRADE AND 12KHINMF
STEELy AT 700 DEGREES CENTIGRADE. THE MIGM
TEMPERATURE STRENGTH OF THESE STEELS AND OF THEIR
WELDED JOINTS, AS DETERMINED BY TENSILE STRESS"
RUPTURE TESTS WAS FOUND TO BE GREATER FOR THE STEELS
IN IMPROVED STATE. HOWEVER, IN TIME THE EFFECT
PRODUCED BY THIS IMPROVEMENT GRADUALLY DIMINISHES AND
ON EXTRAPOLATION TO 100,000 HR OF NORMAL OPERATION
THIS EFFECT COMPLETELY DISAPPEARS:, ON THE OTHMER

HAND, IF THE STEELS ARE TESTED AT APPROXIMATELY $20
DEGREES CENTIGRADE THIS BENEFICIAL EFFECT OF NEAT
TREATMENT PERSISTS (AUTTgb ty)

UNCLASSIFIED /T0KC Y

“______-_‘_—-J



UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHC)

AD=-728 239 1176

MIDWEST RESEARCH INSYT KANSAS CITY MO

MECHANISMS OF FATIGUE IN MILL=ANNEALED Ti~-
6AL=4V AT ROOM TEMPERATURE AND 600F. (tv)

DESCRIPTIVE NOTE?! TECHNICAL REPTs | APR 70=28 FEB 71

APR 71 5ip BENSON.DAVID Ko |
GROSSKREUTZyJe CHARLES ISHAW,GORDON G |

CONTRACT: F33615=70=C~128%) F33615=47=C~|547
PROJ: AF=7353

TASK: 735303

MONITOR: AFML TR=71=81}

UNCLASSIFLIED REPORY

DESCRIPTQORS: (OTITANIUM ALLOYS,

FATIGUE(MECHANICS) ) o ALUMINUM ALLOYSs VANAD]IUM
ALLOYSy CRACK PROPAGATION» CRACKS : tul

IDENTIFIERS: TITANIUM ALLOY éAL4Y (V)

THE MECHANISMS OF THE FATIGUE OF MILL~ANNEALED
YT1=8AL=4Y WERE STUDIED AT 400F AND ROOM

TEMPERATUREs EARLY CRACK INITIATION (N SUB O
APPROXIMATELY = OR < QOe¢l4 NF) WAS FOUND TO

OCCUR IN HCP ALPHA=GRAINS BY A SLIP=BAND MECHANISM
UNDER ALL BUT THE LEAST SEVERE CONOITIONS OF CYCLIC
STRESSe UNDER STRESSES NEAR THE FATIGUE LIMIT AT
ROOM TEMPERATURE, FATIGUE CRACKS BEGAN MUCH LATER
(NO APPROXIMATELY Oe¢4 NF) AT THE INTERFACE

BETWEEN HCP ALPHA= AND BCC BETA-GRAINS WITHOUT
DETECTABLE SLIP. UNDER ALL CONDITIONS, STAGE 1|
FATIGUE CRACK GROWTH OCCUPJIED 50=80% OF THE TOTAL
LIFEe ALTHOUGH MECHANICAL TWINS WERE PRODUCED IN
PROFUSION NEAR THE GROWING STAGE 2 FATIGUE CRACKS,
THEY APPEARED TO PLAY NO ROLE IN CRACK INITIATION OR
STAGE 1| CRACK GROWTHI NOR DID THEY FACILITATE

STAGE 2 GROWTHes A VERY THIN POLYGONIZED LAYER
{APPROXIMATELY 1 MICROMETER THICK) WAS DISCOVERED
ADJACENT TO THE STAGE 2 FATIGUE CRACK SURFACES.
NEITHER THIS NOR ANY OTHER OF THE OBSERVATIONS

COULD BE INTERPRETED AS EVIDENCE FOR A METALLURGICAL
INSTABILITY OR STRAIN=INDUCED PHASE TRANSFORMATION
WHICH MIGHT BE HARMFUL TO THE FATIGUE RESISTANCE OF
THE ALLOYs (AUTHOR) (vl
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe« /ZONWCI

AD=728 654 1176
DAYTON UNIV OHIO RESEARCH INSY

AN INVESTIGATION OF VERY=HIGH=SPEED=DROP-
IMPINGEMENT EROSION OF 1100 ALUMINUM, (1T}

DESCRIPTIVE NOTE! TECHNICAL REPT.,
MAY 71 4ap ENGELOLIVE Go
CONTRACT: F33615=469=C~}385
PROV: AF=7340
TASK: 734007
MONITOR: AFML TR=71~104

UNCLASSIFIED REPORT

DESCRIPTORS: (SALUMINUM ALLOYS, WATER
IMPINGEMENT), EROSION, RAINDROPS (ul

AN INVESTIGATION OF FIVE AVAILABLE SPECIMENS OF
1100-0 ALUMINUM, WHICH WERE TESTED UNDER WATERODROP
IMPINGEMENT AT VELOCITIES FROM MACH 15 TO MACH

49 WAS UNDERTAKEN TO DETERMINE THE MECHANISM OF
EROSION OF ALUMINUM AT VERY HIGH VELOCITIESe THE
RESULTS OF INSPECTION OF THE ERODED SPECIMENS WITH
USE OF A LIGHT MICROSCOPE AND SCANNING ELECTRON
MICROSCOPE REVEALED THAT PLASTIC FLOW OF THE ALUMINUM
INCREASED AS THE TEST VELOCITY INCREASED. CROSS-
SECTIONAL CUTS OF THE SPECIMENS REVEALED A SMALL
SMOUNT OF WORK=HARDENING AT VELOCITIES OF MACH 2.6
AND ABOVE, BUT NO EVIDENCE OF CRACK FORMATION WAS
FOUNDes THESE FINDINGS ARE COMPATIBLE IF THE HEAT
GENERATED BY THE AMOUNT OF PLASTIC FLOW OF ALUMINUM
THAT OCCURS 1S5S LARGE ENOUGH TO ANNEAL THE WORKED
METALe IF THIS IS THE CASE, ALUMINUM IS A

PERMANENTLY PLASTIC MATERIAL. TWO MECHANISMS OF

METAL REMOVAL ARE CONSIDEREDe THE FIRST, WHICH IS
APPLICABLE AT VELOCITIES UP TO MACH 205, 1S THE
BREAKING OFF OF PROTURBERANCES FORMED BY PLASTIC FLOW
OF THE METALe THE SECONDs» WHICH IS APPLICABLE AT
VELOCITIES ABOVE MACH 25, IS THE EXTRUSION OF
SEPARATE MASSES OF METAL WHICH HAVE BECOME SURROUNDED
BY SURFACES OF DISCONTINUITY AS A RESULT OF THNE
PUMMEL ING EFFECT OF THE INDIVIDUAL WATERDROP BLOWS,
THE SECOND MECHANISM OF METAL LOSS CAN BE EXPECTED

TO PROGRESS AS A LAYER=REMOVAL PROCESS.

(AUTHOR) v
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AD-729 0239 1378
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OHIO

COMPARATIVE WEAR RESISTANCE OF DIFFUSION
LAYERS, (v

JUN 71 13p VOROSHNINsLe Gs ILYAKHOVICH,
Le Se JFUNSHTEIN»)YAe No
REPTe NOe FTD=MT=24=§4=7]
PROJS: AF=7343

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANSe FROM KHIMIKO=
TERMICHESKAYA OBRABOTKA STALI 1 SPLAVOV (USSR)
P138=141 1969, BY ROBERT ALLEN POTTS.

DESCRIPTORS: (®CASE HARDENING, ®STEEL),» WEAR

RESISTANCE: QUENCHINGICOOLING)» DIFFUSION,

FRICTIONy USSR (v
IDENTIFIERS? TRANSLATIONS (vl

STEELS 20, 25+ 45 AND 25KHGT, AFTER SURFACE

HARDENING BY VARIOUS DIFFUSION METHODS, WERE
SUBJECTED TO ABRASIVE WEAR TESTSe THE HIGHEST
RESISTANCE TO WEAR IN ROLLING FRICTION WAS OBSERVED
AFTER HOLDING 2 HR IN A GIVEN MELT CONTAING 3 PERCENT
OF A GIVEN COMPOSITION AT 850 DEGREES, FOLLOWED BY

IMMEDIATE QUENCHING IN WATER OR O1L} GAS CARBURIZING
(IN NATURAL OR SYNTHETIC GAS)s» HIGH TEMPERATURE
CYANIDING (IN A GIVEN MOLTEN MIXTURE AT 920

DEGREES)s AND NITROCARBURIZING (IN A MIXTURE OF
AMMONIA AND KEROSENE AT 880 DEGREES) PRODUCED
SURFACES OF LOWER WEAR RESISTANCEes THE HIGHEST
RESISTANCE IN SLIDING FRICTION WAS OBTAIND IN THE
CASE OF STEEL 45 AFTER BORONIZING FOR S WR IN A GIVEN
MELT AT 980-1000 DEGREES» IMMEDIATELY FOLLOWED BY
QUENCHING IN OIL AND TEMPERING FOR 90 MIN AT 250
DEGREES: BORONIZING IN A GIVEN MELY RESULTED IN
SOMEWHAT LOWER WEAR RESISTANCE: BUT THE WEAR
RESISTANCE OF ALL BORONIZED STEEL 45 SAMPLES WAS
STILL MUCH HIGHER THAN THAT ~F STEELS 20 AND 25

KHGT AFTER ANY OF THE ABOVE MENTIONED CARBURIZING
TREATMENTS. (vl
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHCI

AD=-732 028 1176
SOUTHWEST RESEARCH INST SAN ANTONIO TEX DEPT OF STRUCTURAL
RESEARCH

THE EFFECT OF RESIDUAL STRESS ON CRACK
PROPAGATION IN HY=B80 STEELS. )

DESCRIPTIVE NOTE: INTERIM REPTe,

ocT 71 9P SHERMANROBERT
CONTRACT: NOOOl4=70=C=0265
PROJ:! SWRI=03=2801

UNCLASSIFIED REPORT

DESCRIPTORS: (®STEELs ®CRACK PROPAGATION),

STRESSESy FATIGUE(MECHANICS),

FRACTURE (MECHANICS) (v)
IDENTIFIERS: RESIDUAL STRESS, STEEL HY=80 (vl

TESTS WERE CONDUCTED TO DETEXKMINE THE EFFECT OF
RESIDUAL STRESS ON THE RATE OF CRACK GROWTH IN HY=

80 PLATE STEELe A RESIDUAL STRESS FIELD, OVER AND
ABOVE THAT INHERENTLY PRESENT IN AS=QUENCHED AND
TEMPERED MATERIALs» WAS INDUCED BY MEANS OF WELDING=IN
OF A PRE=CRACKED PATCH PLATE INTO THE SPECIMEN BODY?
A CYCLIC LOAD, WHICH WOULD INDUCE PARTICULAR VALUES
OF STRESS INTENSITYs WAS THEN APPLIEDe FROM THE
ENSUEING TEST RESULTS, A GROWTH RATE RELATION WAS
DETERMINED AND COMPARED TO A SIMILAR RELATION
OBTAINED FROM LIKE TESTS PERFORMED ON SPECIMENS
HAVING ZERO WELD=INDUCED RESIDUAL STRESS.

(AUTHOR) (vl
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZONHCI

AD=733 068 1176
NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER BETHESDA
MD

EFFECTS OF MICROSTRUCTURE, COMPOSITION), AND
STRENGTH ON THE STRENGTH=DIFFERENTIAL
PHENOMENON OBSERVED IN HY=80 STEEL. tv)

DESCRIPTIVE NOTE: FINAL REPTe,
ocT 71 B1P SALIVE+MARCEL Le IWILLNER,
ABNER Re 1§
REPT« NOe NSRDC=3701}
PROJ:! SFIS~422=212

UNCLASSIFIED REPORT

DESCRIPTORS: (@®STEELs» MECHANICAL PROPERTIES),
MICROSTRUCTURE, NICKEL ALLOYS, CHROMIUM ALLOYS,
MOLYBDENUM ALLOYS, TENSILE PROPERTIES, COMPRESSIVE
PROPERTIES, MEAT TREATMENT, COMPUTER PROGRAMS v
IDENTIFIERS: STEEL HY-80 fu)

STEEL FROM 22 HEATS OF LOW=CARBON NI=CR=MO

STEEL (MIL=S5=16216G AND ASTM A543~65)

WERE HEAT TREATED TO STUDY THE EFFECTS ON THE
STRENGTH=DIFFERENTIAL EFFECT AND THE DIFFERENCE
BETWEEN TENSILE AND COMPRESSIVE YIELD STRENGTH OF
(1) COMMERCIAL VARIATION IN COMPOSITION AND
INCLUSION CONTENT» (2) VARIATION IN

MICROSTRUCTURE SUCH AS PRIOR AUSTENITIC GRAIN SIZE
AND THE RELATIVE AMOUNT OF ISOTHERMALLY PROOUCED
FERRITE OR BAINITE IN A TEMPERED MARTENSITIC MATRIX,
AND (3) THE OBSERVED VARIATION IN STRENGTH

OBTAINED AFTER A 1=HOUR 1150 F TEMPER FOLLOWED BY A
WATER QUENCH TO PREVENT EMBRITTLEMENT WHILE COOLING
FROM THE TEMPERATING TEMPERATURE. THE DIFFERENCE
BETWEEN THE TENSILE AND COMPRESSIVE YIELD STRENGTH,
SOMETIMES CALLED THE STRENGTH DIFFERENT]AL (S=D)
EFFECT, WAS OBSERVED IN THIS STUDY TO BE AT LEAST &
PERCENT OF THE TENSILE YIELD STRENGTHs DATA ARE
CITED TO SHOW THAT IN THE LOW=CARBON NI~CR~MO

STEELS STUDIED HERE, THE S=D EFFECT OBSERVED WAS

A RELATIVELY CONSTANT PERCENT OF THE TENSILE YIELD
STRENGTH) AND WAS MARKEDLY STRUCTURE=-SENSITIVE YO
PRIOR AUSTENITIC GRAIN SIZE, MICROSTRUCTURAL
CONSTITUENTS, TEMPERING TEMPERATURE, TYPE AND
DISTRIBUTION OF CARBIDES FORMED DURING TEMPERING, AND
TEMPERING SLIGHTLY ABOVE THE LOWER CRITICAL
TEMPERATUREs (AUTHOR) (vl
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOMWCI

AD=733 335 1176
AEROSPACE CORP EL SEGUNDO CALIF LAB OPERATIONS

THE EFFECT OF MICROSTRUCTURE ON FATIGUE
CRACK PROPAGATION IN Tl=éAL=6V=2SN
ALLOY vl

DESCRIPTIVE NOTE: REPTe FOR SEP 70=JUN 71,
ocT 71 43P AMATEAUMAURICE Fe 1HANNA,
We DAVE IKENDALLEe GEORGE
REPTs NO. TR=0172(2250~10)=3
CONTRACT: FO04701=71=C=0172
MONITOR: SAMSO TR=71=268

UNCLASSIFIED REPORY

DESCRIPTORS: (®TITANIUM ALLOYS, CRACK

PROPAGATION)y MICROSTRUCTURE,

FATIGUE(MECHANICS)s» FRACTOGRAPHY, ALUMINUM

ALLOYSs TIN ALLOYSs VANADIUM ALLOYS (y)
IDENTIFIERS: TITANIUM ALLOY 6AL 2SN 6V tv)

THE FATIGUE CRACK GROWTH BEHAVIOR OF Tl=éAL~

6V=2SN WAS INVESTIGATED FOR FIVE DIFFERENT
MICROSTRUCTURES, USING CONTOURED DOUBLE~CANTILEVER
BEAM SPECIMENSs THE FATIGUE CRACK GROWTH BEHAVIOR
WAS COMPARED WITH THE MECHANICAL STRENGTH, TOUGHNESS,
AND DUCTILITY PROPERTIES FOR EACH MICROSTRUCTURE.
THE FATIGUE FRACTURE SUFFACES WERE EXAMINED WITH A
SCANNING ELECTRON MICROSCOPE. ANNEALED STRUCTURES
CONSISTING OF EQUIAXED PRIMARY ALPHA MAVE THE LOWEST
CRACK GROWTH RESISTANCE, WHILE THE ACICULAR ALPHA
MICROSTRUCTURE RESULTING FROM BETA ANNEALING HAS A
GROWTH RESISTANCE FOUR TIMES GREATER IN THE
INTERMEDIATE GROWTH REGIME. NO SIMPLE MODEL OF

CRACK GROWTH RATE USING GROSS MECHANICAL PROPERTIES
DESCRIBES THE RELATIVE MAGNITUDE NOR THE RALATIVE
ORDER OF CRACK RESISTANCE AMONG THE DIFFERENT

MICROSTRUCTURESe (AUTHOR) (u)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOo /Z0MCI

AD=734 136 1176
BATTELLE MEMORIAL INST COLUMBUS OHIO DEFENSE METALS
INFORMATION CENTER

REVIEW OF RECENT DEVELOPMENTSs MECHANICAL
PROPERTIES OF METALS, (u)

NOV 71} 6P CAMPBELLsJo Eo }
UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

% DESCRIPTORS: (oSTEEL, MECHANICAL PROPERTIES), .
i (®ALUMINUM ALLOYS, MECHANICAL PROPERTIES),

(OTITANIUM ALLOYS, MECHANICAL PROPERTIES),

REVIEWS, CRACK PROPAGATION, METALS 'Y
TDENTIFIERS? STEEL 4140, STEEL 4337, STEEL BCR

3MO 12N1, TITANIUM ALLOY 6AL 4V, ALUMINUM

ALLOY 2024+ TITANIUM ALLOY &AL 2SN 6V,

ANNOUNCEMENT BULLETINS (vl

ICONTENTS: ELEVATED=TEMPERATURE TENSILE

PROPERTIES OF AIS! 4140 AND 4337A ALLOY STEELSY
ELEVATED=TEMPERATURE PROPERTIES OF 12 NI MARAGING
STEEL PLATE AND WELDS? FATIGUE PROPERTJES OF MILL~
ANNEALED TI=6AL=4V ALLOY AT ROOM TEMPERATURE

AND 600F! COMPARISON OF FATIGUE“CRACK=GROWTH

RATES [N ALUMINUM ALLOYSs TITANJUM ALLOYS, AND ALLOY
STEELS! FRACTURE TOUGHNESS AND FLAW GROWTH IN Dé

ALLOY STEEL. 1112

i
i
i
i
i
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AD=7234 617 1176
RENSSELAER POLYTEZHNIC INST TROY N Y MATERIALS DIV

A STUDY OF GRAIN BOUNDARY PRECIPITATE=FREE
ZONE FORMATION IN AN AL=IN=MG ALLOY. (vl

DESCRIPTIVE NOTE: TECHNICAL REPTey
MAY 71 14 SHASTRYsCe Re JJUDDGARY }
REPTe NOe TR=3
CONTRACT! NOOOl4=67-A=0}117=-0009
PROJ: NR=031=-737

UNCLASSIFIED REPORT
AVAILABILITY: PUBe IN METALLURGICAL
TRANSACTIONS, V2 P3283-3287 DEC 71,

DESCRIPTORS: (OALUMINUM ALLOYS, CHEMICAL

PRECIPITATION), (®GRAIN BOUNDARIES, CHEMICAL
PRECIPITATION)» HEAT TREATMENT, ZINC ALLOYS,

MAGNESIUM ALLOYS, ELECTRON MICROSCOPY (v}
IDENTIFIERS? TRANSMISSION ELECTRON MICROSCOPY )

THE EFFECT OF QUENCH RATE BOUNDARY TYPE ON THE

WIDTH OF PRECIPITATE = FREE ZONES IN AN AL<6+86 WT

PCT IN=2¢35 WT PCT MG ALLOY THAT WAS AGED AT TWO
DIFFERENT TEMPERATURES WAS STUDIED BY TRANSMISSION
ELECTRON MICROSCOPY. (AUTHOR) (vl
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AD=735 314 1176

ARMY MATERJALS AND MECHANICS RESEARCH CENTER WATERTOWN

MASS

FACTORS INFLUENCING THE STRENGTH DIFFERENTIAL
OF HIGH STRENGTH STEELS.

DESCRIPTIVE NOTE: TECHNICAL REPT.,

NOV 71 22p CHAITRICHARD
REPTe NOe¢ AMMRC=TR=71-48
PROJ! DA=1=T=061101"A=91=A

UNCLASSIFIED REPORT

DESCRIPTORS: (®STEEL» METALLOGRAPHY )
MICROSTRUCTURE,) COMPRESSIVE PROPERTIES, TENSILE
PROPERTIES

IDENTIFIERS: oHIGH STRENGTH STEELS, STEEL %340,
STEEL 410, STEEL M=l1,» STEEL 18 NI

ROOM TEMPERATURE TENSILE AND COMPRESSIVE TRUE
STRESS=TRUE STRAIN CURVES OF VARIOUS HIGH STRENGTH
STEELS (QUENCHED AND TEMPERED 43490 STEEL, 410
MARTENSITIC STAINLESS STEEL AND Hejl STEEL! AND

AGED 300=GRADE 18 NI MARAGING STEEL) WERE

ANALYZED TO DETERMINE THE EFFECT OF THE VARIOUS
MICROSTRUCTURES ON WHAT HAS BEEN TERMED THE STRENGTH
DIFFERENTIAL (SD)y JeEey THE STRENGTH LEVEL
DIFFERENCE BETWEEN THE TENSILE AND COMPRESSIVE FLOW
CURVESes (AUTHOR)
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UNCLASSIFIED
DDOC REPORY BIBLIOGRAPHY SEARCH CONTROL NOe /ZONMC)

AD=737 640 1176
NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER BETHESDA
MO

EFFECTS OF MICROSTRUCTURE, COMPOSITION, AND
STRENGTH ON THE NJIL DUCTILITY TRANSITION _
(NDT) TEMPERATURE OF HY=80 STEEL. w

DESCRIPTIVE NOTE: FINAL REPT.,

JAN 72 131P SALIVE/MARCEL Lo
REPTe NOe NSRDC=3722
PROJ: SF35.422.212

UNCLASSIFIED REPORT

OESCRIPTORS: (®STEEL, TRANSITION TEMPERATURE),
DUCTILITYs MICROSTRUCTURE: GRAIN S]ZE, TENSILE
PROPERTIES (V)

IDENTIFIERS: STEEL HY=80 (vl

STEEL FROM 22 HEATS OF LOW<CARBON NI=CR=MO

STEELy HY=80 (ASTM AS543065, AND MIL=S~16214G
(SHIPS)) WAS HEAT TREATED TO STUDY THE EFFECTS ON
THE OROP WEIGHT NIL DUCTILITY TRANSITION (NDT)
TEMPERATURE OF (1) COMMERCIAL VARJATION IN
COMPOSITION AND INCLUSION CONTENT, (2) VARIATION

IN MICROSTRUCTURE SUCH AS PRIOR AUSTENITIC GRAIN SIZE
AND THE RELATIVE AMOUNT OF ]1SOTHERMALLY PRODUCED
FERRITE OR BAINITE IN A TEMPERED MARTENSITIC MATRIX,
AND (3) THE OBSERVED VARIATION IN STRENGTH

OBTAINED AFTER A ONE=HOUR 1180 F TEMPER FOLLOWED BY

WATER QUENCH TO PREVENT EMBRITTLEMENT WHILE COOLING
FROM THE TEMPERING TEMPERATUREe (AUTHOR) fv
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe. /ZOHWCI

AD=739 340 1176 1378
MASSACHUSETTS INST OF TECH CAMBRIDGE CENTER FOR MATERIALS
SCIENCE AND ENGINEERING

STRUCTURE AND PROPERTY CONTROL THROUGH RAPID
QUENCHING OF LIQUID METALS. . '

DESCRIPTIVE NOTE: SEMI=ANNUAL TECHNICAL REPTe NOe 3, 1|
JuL=31 DEC 71,

JAN 72 130P GRANT ¢NICHOLAS Jeo IPELLOUX,
REGIS Me Neo IFLEMINGS,MERTON Co $ARGON ALl
Se |

CONTRACT: DAMC]5=70=C~0283, ARPA ORDER-14608
PROJ: ARPA=0QDIO

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE! SEE ALSO SEMI=ANNUAL TECHNICAL REPT.
NOe 2y AD=728 0853,

DESCRIPTORS: (®MARAGING STEELS, POWDER
METALLURGY), (eNJCKEL ALLOYS, POWDER
METALLURGY), (*COBALT ALLOYS, POWDER
METALLURGY), (®POWDER METALLURGY,
®QUENCHING(COOLING) )+ MELTING, ATOMIZATION,
HOT PRESSINGs» MICROSTRUCTURE, MECHANICAL

] PROPERTIES) FREEZING, HEAT TREATMENT tw
IDENTIFIERS: STEEL 18 NIy NICKEL ALLOY IN=100,
SOLIDIFICATION, THERMOMECHANICAL TREATMENT W)

VARIOUS POWDER METALLURGY (P/M) AND QUENCH=

CASTING TECHNIQUES WERE EMPLOYED TO GENERATE
EXTREMELY FINE DENDRITE ARM SPACINGS AND HOMOGENEOUS
STRUCTURESe IRONy NICKEL AND COBALT=BASE ALLOY
POWDERS, PRODUCED BY STEAM ATOMIZATION (COARSE
POWDERS)y ARGON ATOMIZATION, VACUUM ATMOIZATION,

AND THE ROTATING ELECTRODE PROCESSs WERE CONSOLIDATED
INTO DENSE BILLETS BY HOT ISOSTATIC PRESSING (HIP)
AND/OR EXTRUSIONe NEW POWDER PROCESSES BASED ON
SEPARATING SOLID NODULES FROM A LIQUID~SOLID MIXTURE
AND RANDOM BREAK UP OF A FINE STREAM OF LIQUID METAL
INTO SPHERICAL PARTICLES ARE BEING EVALUATED. THE
HOT WORKING PROPERTIES OF P/M BILLETS AND QUENCH=
CAST BARS WERE EVALUATED BY MOT ROLLING, HIGH STRAIN
RATE TESTS, AND CREEP (SUPERPLASTIC) TESTING.

TWO P/M SUPERALLOYS, MAR=M=509 (COBALT~

BASE) AND IN=100 (NICKEL=BASE) AFTER NHlpP

AND HCT EXTRUSION DEMONSTRATED EXCELLENT HWOT
WORKABILITY UNDER HIGH STRAIN RATE AND CREEP FORMING

CONDITIONSy RESPECTIVELYe (AUTHOR) (u)
UNCLASSIFIED /20NKHC|
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHWCI

AD=729 516 1176
ARMY WEAPONS COMMAND ROCK ISLAND ILL WEAPONS LAB

EFFECT OF STRAIN RATE ON THE MECHANICAL
PROPERTIES OF CR=MO=~V STEEL AT ELEVATED
TEMPERATURES V)

DESCRIPTIVE NOTE: TECHNICAL REPY.,

FEB 72 22P IYER'KAILASAM Re 1}
REPTs NOe SWERR=TR=72~6
PROJV: DA=]=W=562604~A=607

UNCLASSIFIED REPORT

DESCRIPTORS: (O®STEEL» MECHANICAL PROPERTIES),
HIGH=TEMPERATURE RESEARCHs CHROMIUM ALLOYS)
MOLYBDENUM ALLOYS, VANADIUM ALLOYS,
TEMPERATURE ty)
IOENTIFIERS! STRAIN RATE tv) .

; THE MECHANICAL PROPERTIES OF GUENCHED AND TEMPERED
| CR=MO=V STEEL WERE DETERMINED AT TEMPERATURES

BETWEEN B800F AND 1300F AT STRAIN RATES RANGING
FROM 0,002 TO 20/MINe EXPERIMENTAL DATA WERE
ANALYZED AS FUNCTIONS OF STRAIN RATE AND TEMPERATURE
ON THE BASIS OF THREE SEMI-~EMPIRICAL MECHANICAL
EQUATIONS OF STATEe (AUTHOR! (y}
168
UNCLASSIFIED /Z0KC)
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOs /ZOHWCI

AD=739 %06 1176
ARMY MATERIALS AND MECHANICS RESEARCH CENTER WATERTOWN
MASS

NARDNESS AND MICROSTRUCTURE OF PARTIALLY
AUSTENITIZED 43XX STEELe (v)

DESCRIPTIVE NOTE:! TECHNICAL REPT.,
DEC 71 22P CHIAO,WEILY Fo IKULAJERI]IC
Be ¢
REPTe NO¢ AMMRC=TR=71-58
PROJ! DA=1-T=062105~A~3286

UNCLASSIFIED REPORT

DESCRIPTORS: (®STEELs» MICROSTRUCTURE), HARDNESS,

PHASE DIAGRAMS, HARDENING» QUENCHING(COOLING),
METALLOGRAPHY vl
IDENTIFIERS: HIGH STRENGTH STEELS 'y

A STUDY WAS MADE OF MICROSTRUCTURES OF SEVERAL
PARTIALLY AUSTENITIZED 43XX STEELSe BY QUENCHING
FROM TEMPERATURES BELOW THOSE AT WHICH COMPLETE
AUSTENITIZATION WOULD OCCURy MICROSTRUCTURES OF
MARTENSITE WITH FERRJTE AND/OR CEMENTITE WERE
OBTAINEDe. MICROSTRUCTURAL ANALYS]S ENABLED THE
PHASE BOUNDARIES OF THE PERTINENT SECTION OF THE
PHASE DIAGRAM TO BE DETERMINEDe HARDNESS CHANGES

IN THE AS=QUENCHED STRUCTURES WERE CORRELATED WITH
THE PHASE DIAGRAMe THE MAJOR FACTOR CONTROLLING THE
AS=QUENCHED HARDNESS IS THE VOLUME FRACTION AND
CARBON CONTENT OF THE MARTENSITE IN THE STRUCTURE.
{AUTHOR) Y
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OOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOs /20MC)

AD=742 038 1176
RENSSELAER POLYTECHNIC INST TROY N Y MATERIALS DIV

HETEROGENEOUS NUCLEATION OF GAMMA IN AL=AG
AND AL=AG(CD OR CU) ALLOYS, (v

DESCRIPTIVE NOTE: TECHNICAL REPTe,
APR 71 13P PASSOJA'DANN Eeo 3ANSELL,
GEORGE S. !
REPTe NOe TR=3
CONTRACT! NOOOI4=67-A=0117=001}
PRQJ! NR=031-689

UNCLASSIFIED REPORT
AVAILABILITY: PUBe IN ACTA METALLURGICA, V]9
P1253=1261 NOV 7)1,
SUPPLEMENTARY NOTE: REVISION OF REPORT OATED 7 JUN
68,

DESCRIPTORS: (®ALUMINUM ALLOYS, PHASE STUDIES),
NUCLEATIONs SILVER ALLOYS: CADMIUM ALLOYS,

COPPER ALLOYS, DISLOCATIONS, ELECTRON MICROSCOPY (vl
IDENTIFJERS! TRANSMISSION ELECTRON MICROSCOPY - (v)

TRANSMISSION ELECTRON MICROSCOPY STUDIES oF
HETEROGENEOUS NUCLEATION OF THNE METASTABLE GAMMA?
PHASE WERE MADE IN BINARY AND TERNARY ALLOYS OF AL=
S AT o8 AGy) AL=H4¢8 AT o% AG~0+15 AT o5

CO AND AL=~4¢8 AT o% AG=0e¢2 AT % CUe

HETEROGENEOUS NUCLEATION OF GAMMA?Y WAS FOUND TO

BE ASSOCIATED WITH FOUR TYPES OF DISLOCATIONS
REG/"DLESS OF THE QUENCHING TREATHMENT OR ALLOY
ADDITIONS WHICH WERE USED. NUCLEATION WAS FOUND ToO
OCCUR ON: (A) JOGGED DISLOCATIONS! (B)

HELICAL DISLOCATIONSS (C) DISLOCATION LOOPS!S

(D) HETEROGENEOUS CLIMB SOURCES. ONLY ONE
NUCLEATION MECHANISM WAS FOUND TO BE UNIQUE Y0 THE
TERNARY ALLOYS: THAT oF NUCLEATION ON

HETEROGENEOUS CLIMB SOURCESe (AUTHOR) 1R
UNCLASSIFIED /TANC]
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UNCLASSIFLED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /20MC!

AD=745 487 1176
CARNEGIE=MELLON UNIV PITTSBURGK Pa

EXTENSION OF SOLID SOLUBILITY DURING
MASSIVE TRANSFORMATIONS, )

APR 71} 11P MASSALSKI Te Be IPERKINS,
Ao Jeo JJAKLOVSKYsde
CONTRACT?! DA~ARO=D=31~]124~72=G90
PROJ: 0OA=2~0-061]102-B=32-D
MONITOR: AROD 8253:7=MC

UNCLASSIFIED REPORT
AVAILABILITY? PUBe IN METALLURGICAL
TRANSACTIONS, VI PO8B7=69% MAR 72,

DESCRIPTORS: (SCOPPER ALLOYS, PHASE STUDJIES),
(eSILVER ALLOYS, PHASE STUDIES), (eCADMIUM
ALLOYSy PHASE STUDIES), ZINC ALLOYS, ALUMINUM
ALLOYSs PHASE DIAGRAMS, MICROSTRUCTURE ()

RECENT STUDIES OF MASSIVE TRANSFORMATION IN SYSTEMS
BASED ON COPPER OR SILVER HAVE SHOWN THAT THE DEGREE
TO WHICH THE PRIMARY SOLID SOLUTION: ALPHA, MAY BE
EXTENDED INTO THE TWO=PHASE FIELDy (ALPHA <

BETA)y ODURING A COMPOSITION INVARIANT MASSIVE
TRANSFORMATION, VARIES FROM SYSTEM TO SYSTEM, AND
DEPENDS UPON A NUMBER OF FACTORS. A SYSTEMATIC
STUDY OF THIS POINT WAS PERFORMED IN THE CU=IN,
CU=AL¢ AND AG+CD SYSTEMS» USING QUENCHING AND
HEATING TECHNIQUESs IN EACH SYSTEM A SERIES OF
ALLOYS, INCREASING BY SMALL INTERVALS {(Qel AT

PCT) OF SOLUTE CONTENT, WAS EXAMINEDe PARTICULAR
CARE WAS TAKEN IN THE CONTROL OF COMPOSITION AND

HOMOGENEITY OF THESE ALLOYS, ty) 3
UNCLASSIFIED /Z0HC



UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO.

AD=745 49} 1176 20/12

GENERAL ELECTRIC CO SCHENECTADY N Y RESEARCH AND

DEVELOPMENT CENTER

IMPURITY CURRENTS GENERATED BY VACANCY
CURRENTS IN METALS,

71 \7P ANTHONY »Te Re
CONTRACT: DAHCO4-69-C~0070
PROJ:! DA=2~0-061102-B=32-D
MONITOR: AROD 8156:7«-NMC

UNCLASSIFIED REPORT
AVAILABILITY?: PUBe IN ATOMIC TRANSPORT IN
SOLIDS AND LIQUIDSs V4 N5 P138=150 1971,

DESCRIPTORS: (SALUMINUM ALLOYS,» GRAIN
STRUCTURES(METALLURGY) ),y (OGRAIN
STRUCTURES(METALLURGY), JMPURITIES), GRAIN

BREMSSTRAHLUNG
IDENTIFIERS: VACANCIES(CRYSTAL DEFECTS)

EXPECTED ODURING QUENCHING AND IRRADIATION,
RESPECTIVELYe (AUTHOR)

172

UNCLASSIFIED

BOUNDARIES) RADIATION DAMAGE, NEUTRON REACT]IONS,

DURING COOLING FROM A HIGH=TEMPERATURE ANNEAL
VACANCY CURRENTS WERE OBSERVED TO CAUSE IMPURITIES TO
SEGREGATE AROUND VACANCY PRECIPITATE CAVITIES [N
ALUMINUMs FROM THE VACANCY AND VACANCY=GENERATED
IMPURITY CURRENTS DIRECTLY MEASURED IN THESE
EXPERIMENTS, THE RATIOS OF VACANCY JUMP FREQUENCIES
AWAY FROM AND AROUND IMPURITY ATOMS IN ALUMINUM ARE
DETERMINEDe THESE RATIOS SUGGEST ONLY A SMALL
INTERACTION BETWEEN VACANCIES AND IMPURITIES AND/OR
AN INCREASE IN THE JUMP FREQUENCY OF ALUMINUM ATONMS
AROUND IMPURITIES IN ALUMINUMe THE SEGREGATION

THAT WOULD BE PRNDUCED AROUND GRAIN BOUNDARY VACANCY
SINKS DURING QUENCHING AND IRRAD'ATION WAS COMPUTED
FROM THE VACANCY CURRENT AND THE VACANCY=GENERATED
IMPURITY CURRENTS MEASURED IN THESE EXPERIMENTS.
WAS FOUND THAT MODERATE AND VERY LARGE CHANGES IN THE
GRAIN BOUNDARY IMPURITY CONCENTRATION CoULD BE

TR
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z0KCI

AD=746 )95 1176
RENSSELAER POLYTECHNIC INST TROY N Y MATERIALS D1V

EFFECT OF TITANJUM ADDITIONS ON THE AGING
CHARACTERISTICS OF AN AL"IN=MG ALLOY. (vl

DESCRIPTIVE NOTE: TECHNICAL REPT.,

AUG 72 27p JUDD yGARY JGROVE,Ce As |}
REPTe NOo TR=4
CONTRACT:! NOOO)4=67=A=0117~-0009

UNCLASSIFIED REPORT

DESCRIPTORS: (®ALUMINUM ALLOYS, ®DISPERSION

HARDENING), TITANIUM, PHASE STUDIES,
AGING(MATERIALS), HARONESS), MICROSTRUCTURE,

DISLOCATIONSy HEAT TREATMENT (vl
IDENTIFIERS: ALUMINUM ALLOY 5.32ZIN 1+66MG
*041T1, SOLVUS TEMPERATURE tv)

A MINUTE TITANIUM ADDITION (+.04%) WAS ADDED TO

AN AL=ZN<=MG ALLOY IN ORDER TO DETERMINE THE

EFFECT OF TITANIUM ON MICROSTRUCTURE AND AGING
CHARACTERISTICS OF THIS ALLOY. TITANIUM WAS FOUNE

TO RETARD THE KINETICS OF PRECIPITATION AND TO
PREVENT SOLUTE SEGREGATION TO GRAIN BOUNDARIES ON AIR
QUENCHINGe BELOW GePe SOLVUS TEMPERATURE, ‘
HARDENING OF THE ALLOY WAS DUE BOTH TO DISLOCATION
LOOP FORMATION AND TO GePe ZONE FORMATION.

ABOVE GePe SOLVUS TEMPERATURE, HARDENING WAS

DUE ONLY TO FORMATION OF PRECIPITATE. THESE

RESULTS HAVE BEEN EXPLAJNED IN TERMS OF TITANIUM
REDUCING THE LIKELIHOOD OF THE FORMATION OF
SOLUTEVACANCY COMPLEXES! CAUSING A REDUCTION IN ZINC

AND MAGNESIUM MOBILITYs (AUTHOR) (v
173
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DDC REPORT BIBLIOGRAPNHY SEARCH CONTROL NOe 7Z0MCI
AD=749 508 1971 1176
ALUMINUM CO OF AMER]ICA NEW KENSINGTON PA ALCOA RESEARCH
LABS

FEASIBILITY STUDY FOR DEVELOPMENT OF AN
ALUMINUM ALLOY FOR FABRICATION OF SMALL
ARMS CARTRIODGE CASES. tv)

DESCRIPTIVE NOTE: FINAL REPTe 2 APR 702 JUN 72,
JUN 72 75p ROGERS,RALPH We , JRI}

REPTs NOe 13-AX202 '

CONTRACT! DAAA25-48=C=0771!

UNCLASSIFIED REPORY
SUPPLEMENTARY NOTER

DESCRIPTORS: (SCARTRIDGE CASES» SALUMINUM ALLOYS),
FEASIBILITY STUDIES, ZINC ALLOYS, COPPER ALLOYS,
MAGNESIUM ALLOYS, ZIRCONIUM ALLOYS, STRAIN
HARDENINGy MECHANICAL PROPERTIESs» CORROSJON
RESISTANCE, THERMAL STABILITY, HEAT TREATMENT,

GRAIN SIZE (v}

SEVENTEEN EXPERIMENTAL WEAT-TREATABLE AL=ZNe

MG=CU ALLOYS AND FOUR AL"MG OR AL=MNG=ZN
STRAIN=HARDENABLE ALLOYS WERE EVALUATED FOR
SUITABILITY AS CARTRIDGE CASE MATERIALS. SIXTEEN
ALLOYS WERE OF LOW JMPURITY LEVEL ACNIEVED BY USE OF
REFINED 9999 AL INGOT AS BASE METAL AND WERE

ROLLED TO 0I5 INCH AND 2063 INCH SHEET BY PRACTICES
DEVELOPING HIGH DEGREES OF HOMOGENEITYe FIVE ALLOYS
WERE OF MODERATE PURITYe COMPARJSONS AMONG ALLOYS
WERE MADE ON BAS!S OF STRENGTH=TOUGHNESS
CHARACTERISTICSy CORROSION RESISTANCE, TEMPERATURE
STABILITY, QUENCH SENSITIVITY, ANNEALING

CHARACTERISTICS AND GRAIN SIZE PROPERTIES. :
{AUTHOR) v ’
UNCLASSIFIED /Z0ONC)




UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOMCI

AD=749 679 1176 13/8
MASSACHUSETTS INST OF TECH CAMBRIDGE CENTER FOR MATERIALS
SCIENCE AND ENGINEERING

STRUCTURE AND PROPERTY CONTROL THROUGH RAPID
QUENCHING OF LIQUID METALS. (vl

DESCRIPTIVE NOTE: SEMI=ANNUAL TECHNICAL REPT. NOos 4, 1
JAN=31 JUL 72,
JUL 72 40P GRANTyNICHOLAS Jeo IPELLOUX,
REGIS Me IFLEMINGS/)MERTON Cs 1ARGONjyALI S.»
!
CONTRACT: DAWC15-70-C=D283, ARPA ORDER=1608

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE! SEE ALSO AD=739 340.

DESCRIPTORS: (SALUMINUM ALLOYS, POWDER
METALLURGY), (®MARAGING STEELS, POWDER

METALLURGY), (ONICKEL ALLOYS, POWDER

METALLURGY), (%COBALT ALLOYS, POWDER

METALLURGY), (SPOWDER METALLURGY,

®QUENCHINGICOOLING) ), (¢ALUMINUM, POWDER

METALLURGY), MELTINGs ATOMIZATION, HOT PRESSING:
MICROSTRUCTURE, MECHANICAL PROPERTIES, FREEZING,

HEAT TREATMENT, HOT WORKING W)
IDENTIFIERS: STEEL 18NIy NJCKEL ALLOY I[N=~100,

ALUMINUM ALLOY 7075, THERMOMECHANICAL TREATMENT,

COBALT ALLOY MAR=M=509 (v)

VARIOUS POWDER METALLURGY (P/M) AND QUENCH=~
CASTING TECHNIQUES WERE EMPLOYED TO GENERATE
EXTREMELY FINE DENODRITE ARM SPACINGS AND HOMOGENEOUS %
STRUCTURESs IRON)» NICKEL AND COBALT=BASE ALLOY
POWDERSy PRODUCED BY STEAM ATOMIZATION (COARSE
POWDERS) ), ARGON ATOMIZATION, VACUUM ATOMIZATION,

AND THE ROTATING ELECTRODE PROCESS, WERE CONSOLIDATED
INTO DENSE BILLETS BY HOT ISOSTATIC PRESSING (HIP)
AND/OR EXTRUSIONe THE HOT WORKING PROPERTIES OF

P/M BILLETS AND QUENCH=CAST BARS WERE EVALUATED

BY HOT ROLLING, HIGH STRAIN RATE TESTS:, AND CREEP
(SUPERPLASTIC) TESTINGe DETAILED ANALYSES OF
MICROSTRUCTURE,) HEAT TREATMENT, AND MECHANICAL .
PROPERTIES ARE PRESENTED FOR ALL P/M ALLOYS AND
COMPARED TO EQUIVALENT CAST MATERIALS.

{AUTHOR) (v

175

UNCLASSIFIED /Z0KC)




UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z0HMCI

AD=751 534 1176
NAVAL RESEARCH LAB WASHINGTON D C

SIGNIFICANCE OF CHARPY=V TEST PARAMETERS AS
CRITERIA FOR QUENCHED AND TEMPERED STEELS, )
v

oct 72 21P PUZAK Pe Pe ILANGEEe A
i
REPTe NOeo NRL=7483
CONTRACT: AT(Q4=3)=863
PROJ:! NRL=MO1-25, RR=022-01=4¢
TASK: 5432

UNCLASSIFIED REPORT

DESCRIPTORS: (®STEELs» ®FRACTURE(MECHANICS)),
(oIMPACT TESTS, FRACTURE(MECHANICS)), TEST

METHODS, DUCTILITY (vl
IDENTIFIERS: HIGH STRENGTH STEELS) STEEL HY=130,
STEEL 2.25CR MO (vl

A DUCTILITY PARAMETER HAS BEEN SUGGESTED TO REPLACE
THE ENERGY PARAMETER AS THE CRITERION OF PERFORMANCE
OF A QUENCHED AND TEMPERED STEELs THE LATERAL
EXPANSION (LE) OF THE CHARPY V SPECIMEN HAS BEEN
HYPOTHESIZED TO BE A SELF~ADJUSTING INDEX OF FRACTURE
RESISTANCE TO COMPENSATE FOR THE WIDE RANGE IN THE
YIELD STRENGTH OF QUENCHED AND TEMPERED STEELS»

THIS HYPOTHESIS IS EXAMINED USING INFORMATION FROM

AN EXTENSIVE BANK OF DATA GENERATED AT NRL AS WELL

AS THE INFORHATION IN THE LITERATURE., (vl
UNCLASSIFIED /7ZOKC)




UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHCI

AD=753 273 1176
MARTIN MARIETTA CORP BALTIMORE MD RESEARCH INST. FOR
ADVANCED STUDIES

STRESS=CORROSION CRACKING OF AL=ZN=MG
ALLOYS: THE CORROSION BEHAVIOR OF GRAIN
BOUNDARY CONSTITUENTS. (v)

DESCRIPTIVE NOTE: TECHNICAL REPT«»
OEC 72 18P SEDRIKSosAe Jo IGREEN)Jo
Ae Se INOVAK Do Le ¢
REPTe NOe RIAS=TR=72=25C» TR=¢
CONTRACT: NOOOl4=67=C=0496
PROJ:! NR=031=716

UNCLASSIFIED REPORT

DESCRIPTORS: (®ALUMINUM ALLOYS, O®STRESS
CORROSION), GRAIN BOUNDARIES, ZINC ALLOYS,
MAGNESIUM ALLOYS, ELECTROCHEMISTRY, SIMULATJON vl

SINCE THE GRAIN=BOUNDARY CONSTITUENTS IN AL=IN~

MG ALLOYS ARE GENERALLY Y00 FINE FOR THEIR

CORROSION BEHMAVIOR 7O BE STUDIED IN SITUs AN
EXPERIMENTAL APPROACH INVOLVING SIMULATION WAS
ADOPTEDe THIS INVOLVED THE EXAMINATION OF THE
CORROSION BEMAVIOR OF A SMALL INGOT OF MGZIN2), THE
AL=IZN=MG ALLOY IN THE AS~QUENCHED STATE, AND

PURE ALUMINUMe THE PURE ALUMINUM AND THE ASe

QUENCHED ALLOY WERE CONSIDERED TO REPRESENT THE TWO
LIMITING CASES OF THE MATERIAL COMPRISING THE
PRECIPITATE=FREE ZONE! PURE ALUMINUM REPRESENTING THE
LIMITING CASE OF THE SOLUTE-DEPLETED REGION AND THE
AS=QUENCHED ALLOY THE VACANCY DEPLETED REGION.
(AUTHOR) (v
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| DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /Z0HCI

AD=753 928 1176
WATERVLIET ARSENAL N Y

RAPIOLY AUSTENITIZED LOW CARBON STEEL. (vl

DESCRIPTIVE NOTE: TECHNICAL REPT.,
oCcT 72 asp GRIFFINIJRICHARD B+ IPEPE,
JOSEPH i
REPTe NOo WVT=7252
PROJ! DA<]l=T=062]105~=A~32=8

A ittt st

UNCLASSIFIED REPORT

DESCRIPTORS: (®STEELs PHASE STUDIES) s HEAT
TREATMENTy IRON COMPOUNDSs CARBIDES) DISSOCIATION,

NUCLEATION vl
IDENTIFIERS: STEEL 1010, DISSOLVING, PHASE
TRANSFORMATIONS, IRON CARBIDES tv)

A 1010 CARBON STEELs IN THE ANNEALED CONDITION,» WAS
USED TO STUDY THE DISSOLUTION BEWAVIOR OF FE3C
PARTICLES UNDER CONDITIONS OF RAPID HEATING AND SHORT
TIMES AT TEMPERATUREe. THE STUDY USED A CAPACITOR"
DISCHARGE PULSE HEATING AND QUENCHING SYSTEM TO
ACHIEVE HEATING RATES OF 1,000,000 C/SEC» QUENCHING
RATES OF 10,000 C/SEC, AND TIMES AT TEMPERATURES

FROM 15 TO 500 MSECe A QUALITATIVE DESCRIPTION IS
GIVEN OF THE EFFECT PULSE HEATING OF ALLOYS, INTO THE
TWO PHASE (FERRITE PLUS AUSTENITE) AND INTO THE
SINGLE PHASE (AUSTENTIE REGION),» HAVE ON THE

SAMPLESe METALLOGRAPHIC EVIDENCE 1S PRESENTED
CONFIRMING THE SUGGESTION THAT PULSE HEATING AND :
RAPID QUENCHING CAN PRODUCE REGIONS HAVING HIGHER

CARBON CONCENTRATIONS THAN THE SAME ALLOY HEATED

UNDER EQUILIBRIUM CONDTIONSe (AUTHOR) 1))
UNCLASSIFIED /Z0NC)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /720HCI

AD=764 530 1472 1976
WATERVLIET ARSENAL N Y

THE PULSAR: AN ULTRA HIGH SPEED
MEATING AND QUENCHING SYSTEM. tvi

DESCRIPTIVE NOTE: TECHNICAL REPT»)

SEP 72 22p GRIFFINJRICHARD B¢
REPTs NOe WVT=7250
PROJ:! DA=)-T<062105=A~345

UNCLASSIFIED REPORY

DESCRIPTORS: {(*LABORATORY EQUIPMENT, HEAT

TREATMENT ), (®GUN BARRELSs THERMAL STRESSES),

HEATING, QUENCHINGICOOLING), PHASE

STUDIES . (vl
IDENTIFIERS? CAPAC./OR DISCHARGE PULSE MEATING (v

A CAPACITOR=DISCHARGE PULSE MEATING AND QUENCHING
SYSTEMs CALLED THE PULSAR, HAS BEEN BUILT AND MADE
OPERATIVE AT THE WATERVLIETY ARSENALe METALLIC
SAMPLES, UP YO 1/10 INCH IN CROSS SECTIONAL AREA, MAY
BE HEATED AT 1,000,000 C/SEC HELD AT TEMPERATURE
FROM 15 TH 500 MILLISEC, AND THEN SPARY WATER
QUENCHED AT 10,000 C SECe THIS ALLOWS

METALLURGICAL REACTIONS, SUCH AS DISSOLUTION, GRAIN
REFINEMENT, AND CONSTITUTIONAL LIQUATION TO BE
STUDJIED BEFORE COMPLETIONs THE SYSTEM ENABLES ONE
TO SEPARATE OUT THE EFFECTS OF TEMPERATURE FROM THE
OTHER METALLURGICAL MECHANICAL AND CHEMICAL EFFECTS

THAT A GUN TUBE UNDERGOES DURING A FIRING CYCLE. tv)
UNCLASSIFIED /Z0MC]
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHC!

AD=757 677 ‘ 1176 13/8
MASSACHUSETTS INST OF TECH CAMBRIDGE CENTER FOR MATERIALS

SCIENCE AND ENGINEERING

STRUCTURE AND PROPERTY CONTROL THROUGH RAPID
QUENCHING OF LIQUID METALS. 1)

DESCRIPTIVE NOTE: SEMI=ANNUAL TECHNICAL REPTe NOe 5, 31
JUL=31 DEC 72,
DEC 72 128pP GRANT  NICHOLAS Je IPELLOVX,
REGIS Me IFLEMINGS,MERTON Co IARGON,ALI So
i
CONTRACT: DAHC15-70=C=0283, ARPA ORDER=1608

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:! SEE ALSO REPORT DATED 31 JUL 72,
AD=749 679

DESCRIPTORS: (®MARAGING STEELSs POWDER
METALLURGY), (®NJCKEL ALLOYS, POWDER
METALLURGY ), (®COBALT ALLOYS, POWDER
METALLURGY), (®#POWDER METALLURGY,
®QUENCHING(COOLING) )y MECHANICAL PROPERTIES,
MICROSTRUCTURE,y FREEZINGy ATOMIZATIONy HOT
PRESSINGy PROCESSINGy HOT WORKING» HEAT

TREATMENT fv)
IDENTIFIERS: STEEL 18N], NICKEL ALLOY IN=100,
COBALT ALLOY MAR=M=509 tul

THE PROCESSING OF BILLETS FROM RAPIDLY QUENCHED
LIQUID METALS WAS INVESTIGATEDe VARIOUS POWDER
METALLURGY (P/M) AND QUENCH=CASTING TECHNIQUES

WERE EMPLOYED TO GENERATE EXTREMELY FINE DENDRITE ARM
SPACINGS AND HOMOGENEOUS STRUCTURESe. IRON, NICKEL
AND COBALT=BASE ALLOY POWDERSy PRODUCED BY STEAM
ATOMIZATION (COARSE POWDERS)y ARGON ATOMIZATION,
VACUUM ATOMIZATION,; AND THE ROTATING ELECTRODE
PROCESSy) WERE CONSOLIDATED INTO DENSE BILLETS BY HOT
ISOSTATIC PRESSING (HIP) AND/OR EXTRUSIONe THE

HOT WORKING PROPERTIES OF P/M BILLETS AND QUENCH=-
CAST BARS WERE EVALUATED BY HOT ROLLINGy HIGH STRAIN
RATE TESTSy AND CREEP (SUPERPLASTIC) TESTING.
DETAILED ANALYSES OF MICROSTRUCTURE, HEAT

TREATMENT, AND MECHANICAL PROPERTIES ARE PRESENTED

FOR ALL P/M ALLOYS AND COMPARED TO EQUIVALENY

CAST MATERIALSe (AUTHOR MODIFIED ABSTRACT) (vl
UNCLASSIFIED /Z0KCI
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AD=789 117 1378 1176 1971
EDGEWOOD ARSENAL MD

VACUUM BRAZING=GAS QUENCHING OF CHEMICAL
AND ORDNANCE MUNITIONS. 'R

DESCRIPTIVE NOTE! TECHNICAL REPT. SEP 47=-DEC 70,
MAR 73 65p GURTNERFRANCIS 8¢ |

REPTe NOs EA=TR=4659

PROJ! AMC=4932-5671129

UNCLASSIFIED REPORT

DESCRIPTORS: (®ALLOYS), BRAZING)s» (®BRAZING,

®VACUUM APPARATUS)y (®ORDNANCE,» ®MANUFACTURING

METHODS ), ORDNANCE LABORATORIESs THERMAL JOINING,

HELIUM GROUP GASES, QUENCHING{COOLING),

MICROSTRUCTURE, METALLOGRAPHY,; HEAT TREATMENT ()l
IDENTIFIERS: ALUMINUM ALLOY 2219, ALUMINUM ALLOY

2014, ALUMINUM ALLOY 7039, ALUMINUM ALLOY 6061,

TITANIUM ALLOY 6AL 4V, MARAGING STEEL 250,

STEEL 2219, STEEL 2014, STEEL 7039, STEEL

1045, STEEL 8620, STEEL 4130, STEEL 4340,

STEEL 1020, STEEL 316, STEEL 347, VACUUM

BRAZING GAS QUENCHING PROCESS (vl

THE VACUUM BRAZING=GAS QUENCHING PROCESS OR VACUUM
HEATING=GAS QUENCHING PROCESS IS NOW A RELIABLE
METHOD OF JOINING MATERIALS, MILITARY AND/OR
COMMERCIAL HARDWARE ITEMSe THESE HARDWARE ITEMS
INCLUDE SMALL MUNITIONS FOR CHEMICALS) ORDNANCE
MUNITIONS: PARTS FOR JET ENGINES, TANKS, MORTARS,
VEHICLE ASSEMBLJES) AND TRANSPORTATION MECHANISNMS
SUCH AS TRUCKS AND PERSONNEL CARRIERS. THE
APPLICATION OF THIS PROCESS INDICATES QUITE READILY
THAT IT IS EXTREMELY BROAD, NOT LIMITED TO A SMALL
AREA OR SCOPE OF ENDEAVORe ALL THAT IS LACKING IS
THE COORDINATED EFFORT TO PUT THIS PROCESS TO WORK
WITHIN DODe THE DESIGN CAPABILITY EXISTS FOR
MANUFACTURINGy CONSTRUCTIN, OR BUILDING A MULTI-
CONTINUOUS CHAMBFR SYSTEM. THE PROCESS PRODVUCES AN
ULTRAHIGH VALUE WHMEN RELATED TO QUALITY =
PRODUCIBILITY IS 99.99% FOR A MELIUM LEAK STANDARD
OF +.000006 CC PER SECOND FOR 15 SECONDS AT ONE
ATMOSPHER]IC DIFFERENTIAL IN PRESSURE. THE
MECHANICAL PROPERTIES OF THE MATERIALS OF THIS
PROCESS ARE EQUAL TO AND/OR SUPERIOR TO THOSE
MECHANICAL PROPERTIES OF THE MATERIALS PROCESSED BY
CONVENTIONAL METHODSe THE MICROSTRUCTURE OF EACH
MATERIAL OR OF THE OVERALL MATERIALS ARE SLIGHTLY
DIFFERENT BUT SERVES AS AN AﬁVANTAGE TO PROCESSING, (U)

UNCLASSIFIED /TZOKHCI
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AD=759 626 1176
FOREIGN TECHNOLOGY DIV WRIGHT=PATTERSON AFB OWIO

THE EFFECT OF PRELIMINARY HEAT TREATMENTS
ON THE CORROSION OF TITANJUM ALLOY TVOD, 1T}

APR 73 16P SHAPOVALOVA0¢ Mo IKURJLEKN,
Le Pe IKAMENSHCHIKIES Lo |
REPTe NOe¢ FTD=MT=24=1712=72

UNCLASSIFIED REPORY

SUPPLEMENTARY NOTE:! EDITED MACHINE TRANS. OF
METALLURGIYA [ KHIMIYA TITANA. SBORNIK TRUODOV
(USSR) N5 P90=99 1970, BY ROBERT ALLEN POTTS.

DESCRIPTORS: (®TITANIUM ALLOYS, ®CORROSIONI},
HEAT TREATMENT, QUENCHING(COOLING),

|
; MICROSTRUCTURE» USSR (V)
F . IDENTIFIERS: TRANSLATIONS (V)
| THE REPORT GIVES THE RESULTS OF INVESTIGATION OF
THE EFFECT OF QUENCHING ON THE CORROSION OF SECONDARY
TITANIUM ALLOY (TVO)s (v
UNCLASSIFIED /20KC)

S SN : ﬂ-----n--h-nu-uun-uuun-n-nu--unn-nu-uﬂnnnuuud‘




UNCLASSIFIED
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AD=76] 148 1176
NAVAL RESEARCH LAB WASHINGTON D C

LIGAMENT INSTABILITY MODEL FOR STRESS

CORROSION AND FATIGUE CRACK PROPAGATION IN A
4340 STYEEL. 'Y

DESCRIPTIVE NOTE:! INTERIM REPT+,
APR 73 47p KRAFFToJOSEPH Me ISMITH,
HERSCHEL Le
REPTe NOe¢ NRL="MR=-2598
PROJ: NRL=FD1=03, RR023-03=48

UNCLASSIFIED REPORT
DESCRIPTORS: |®STEEL, ¢STRESS CORROSION),

FATIGUE(MECHANICS) s CRACKS, CRACK PROPAGATION,
TENSILE PROPERTIESy CREEPs» CORROSION,

MATHEMATICAL MODELS (vl
IDENTIFIERS: STEEL 4340, STEEL A=533, FRACTURE
MECHANICS (vl

THE MODEL IS ONE WHICH EXPLAINS THE GROWTH OF

CRACKS IN TERMS OF THE ECONOMICS OF MAINTAINING
STABILITY OF PLASTIC FLOW AT THE CRACK TIPe. THE
MATERIAL THERE 1S TAKEN YO0 BE SUBDIVIDED INTO TENSILE
ELEMENTS, UNITS OF SIZE D SUB T« THERE

INSTABILITY 1S INDUCED B8Y CORROSION BY STRESS
RELAXATION, BY CONTRACTION IN AREA DUE TO STRETCHINGI
THEIR STABILITY 1S RESTORED BY STRAIN HARDENING, BUT
THIS REQUIRES STRAIN AND THIS, AT CONSTANT LOAD,
CRACK GROWTHe THE MODEL IS TESTED IN TERMS OF DATA

ON THE AQUEOUS STRESS CORROSJON CRACKING AND
CORROSION FATIGUE CRACK PROPAGATION IN AN AIS] 4340
STEELs QUENCHED AND TEMPERED BACK AT 204, 316, 427
AND 538Ce DATA FROM THE LITERATURE ON ANOTHER

4340 AND ON A533 B-] PRESSURE VESSEL STEEL IS

ALSO EXAMINEDe TENSILE AS WELL AS CYCLIC STRESS~-
STRAIN CURVES WERE ANALYZED FOR EACH MATERIAL.

(MODIFIED AUTHOR ABSTRACT) )
UNCLASSIFIED /Z0HC1
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AD=762 979 1176
LEHIGH UNIV BETHLEMEM PA DEPT OF METALLURGY AND MATERIALS
SCIENCE
THE DEVELOPMENT OF MARTEN21TIC MICROSTRUCTURE
AND MICROCRACKING IN AN FE=1,86C ALLOY, vl
JAN 72 14 MENDIRATTA Mes Geo IKRAUSS,
Ge

CONTRACT: DA=ARO=D=~31=124"73-425
MONITOR?: AROD 9121:2=MC

UNCLASSIFIED REPORT
AVAILABILITY: PUBe IN METALLURGICAL
TRANSACTIONS, V3 P1755=1760 JUL 72,

DESCRIPTORS: (®STEELy¢ MICROSTRUCTURE),
MARTENSITE, FRACTURE(MECHANICS) ) PHASE

STUDIES, REACTION KINETICSy METALLOGRAPHY (vl

THE DEVELOPMENT OF THE MARTENSITIC MICROSTRUCTURE
IN A 1486 WT PCT C STEEL WAS FOLLOWED BY
QUANTITATIVE METALLOGRAPHIC MEASUREMENTS OVER THE
TRANSFORMATION RANGE OF O¢12 TO 050 FRACTION
TRANSFORMED (F)e THE TRANSFORMATION KINETICS

ARE DESCRIBED BY THE EQUATION F = | = EXP (=0.008
(M SUB S = T SUB Q)) WHERE M SUB S AND T

SUB Q ARE THE MARTENSITE START AND THE QUENCHING
TEMPERATURES RESPECTIVELYe FULLMAN'S ANALYSIS SHOWS
THAT THE AVERAGE VOLUME PER MARTENSITE PLATE
DECREASES BY ALMOST AN ORDER OF MAGNITUDE OVER THE
TRANSFORMATION RANGE STUDIED, BUT THIS DECREASE IS
LESS THAN THAT PREDICTED BY THE FISHER ANALYSIS FOR
PARTITIONING OF AUSTENITE BY SUCCESSIVE GENERATIONS
OF MARTENSITEs MICROCRACKING INCREASES WITH
INCREASING F UP TO 0+3, BUT DOES NOT INCREASE FOR F
ABOVE 0Oe¢3 WHERE TRANSFORMATION PROCEEDS BY THE :
NUCLEATION OF LARGE NUMBERS OF SMALL MARTENSITE |
PLATES. THESE OBSERVATIONS INOICATE THAT A CRITICAL i
SIZE OF MARTENSITE PLATE IS NECESSARY TO CAUSE
MICROCRACKINGe (AUTHOR) (vl

184
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AD-763 900 1176
ARMY MATERJIALS AND MECHANICS RESEARCH CENTER WATERTOWN
MASS
THERMAL EMBRITTLEMENT OF 4380 STEEL. {Vv)
OESCRIPTIVE NOTE! TECHNICAL REPT.,
DEC 72 lop CARR,FRANK L+ I1DESISTO,
THOMAS S

REPTs NOe AMMRC=TR=72=39
PROJE DA~1=T=062105=-A=328

UNCLASSIFIED REPORY

DESCRIPTORS: (®STEEL.» EMBRITTLEMENT,

BRITTLENESSy TRANSITION TEMPERATURE, TOUGHNESS,
HARDNESS, TEMPERING) MICROSTRUCTURE, IMPACT

TESTS (vl ,
IDENT]IFIERS: STEEL %4340 v |

FRACTURE APPEARANCE TRANSITION TEMPERATURES i
OBTAINED WITH IMPACY SPECIMENS WERE USED TO STUDY THE '
THERMAL EMBRITTLEMENT OF 4340 STEEL BETWEEN 950 AND

1250 F (510 AND 675 C)o EMBRITTLEMENT

OCCURRED AT THE HIGHER TEMPERATURES BUT NOT IN THE

VICINITY OF 1000 F WITHIN 14 DAYS. THE DEGREE OF

EMBRITTLEMENT DEPENDED ON BOTH TIME AND TEMPERATURE.

REDUCTIONS IN TOUGHNESS WERE CORRELATED WITH

CHANGES IN THE MORPHOLOGY AND SIZE OF FERRJTE GRAINS

AS WELL AS THE SIZE OF CARBIDE PARTICLES: TNESE

MICROSTRUCTURAL CHANGES WERE SIMILAR TO THOSE

OBSERVED IN BOTH 3140 AND PLAIN CARBON STEELS 8Y

OTHER INVFSTIGATORSe CONVENT]ONAL ANISOTHERMAL

PROCEDURES USED TO PRODUCE TEMPER BRITTLENESS IN LOW

ALLOY STEELS ALSO EMBRITTLE THESE STEELS BY ANOTHER

MECHANISMe THUS, THE DEGRADATION OF TOUGHNESS

ATTRIBUTED TO TEMPER BRITTLENESS RESULTS FROM Two

DIFFERENT MODES OF EMBRITTLEMENTe TRANSITIONAL

BEHAVIOR PREVIOUSLY DESCRIBED AS THE RETROGRESSION OF

TEMPER BRITTLENESS IS CONCLUDED TO RESULT FRONM

THERMAL EMBRITTLEMENT. (AUTHOR) (vl
UNCLASSIFIED /10nC1
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AD=763 988 1176 1971
NATIONAL MATERJALS ADVISORY BOARD (NAS~NAE) WASHINGTON O
c

PRODUCIBILITY OF ARTILLERY SHELLS MADE FROM
HF=1 STEELe+ REPORT OF THE AD MOC COMMITYEE
ON SHELL STEEL. tu)

DESCRIPTIVE NOTE: FINAL REPT.
APR 723 112

REPTe NOe NMAB=3Q7

CONTRACT: DAAA25=73=~C=0]106

UNCLASSIFIED REPORY

DESCRIPTORS: (eSTEEL, FEASIBILITY STUDIES),

(SPROJECTILE CASES, STEEL)s» FRAGMENTATION,

HAZARDS, QUALITY CONTROL, POWDER METALLURGY,
FRACTURE(MECHANICS)y STRESSES,

DEFECTS(MATERIALS) v
IDENTIFIERS? SYEEL HF~], HIGH CARBON STEELS v

A REVIEW OF PROBLEMS THAT MIGHT ARISE IN CONVERTING
TO HF=] STEEL FOR SHELL PRODUCTION LED TO TNE
CONCLUSION THAT SUCH DIFFICULTIES AS MIGNT 8E
ENCOUNTERED !N STEEL PRODUCTION QR IN MANUFACTURING
WOULD NOT BE OF A NATURE AS TO IMPEDE USE OF THE NEW
STEELs RECONMENDATIONS TO EXPEDITE TNE CONVERSION
ARE MADE. ATTENTION IS CALLED TO THE NEED FOR MORE
STRINGENT INSPECTIONy WHICH FOLLOWS FROM THE GREATER
FLAW SENSITIVIYY OF HF=ls THE NEED FOR DATA TO
ASSESS THE CRITICAL FLAW SIZE OF QUENCHED=AND~

TEMPERED HF=1 !S EMPHASIZEDe. {AUTHOR) (y)
UNCLASSIFlED /T0KCY
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AD=764 150 1176
MASSACHUSETTS INST OF TECH CAMBRIDGE DEPT OF METALLURGY
AND MATERIALS SCIENCE

ON THE MECHANISM OF DISPERSION STRENGTHENING.
t1)'e STORED ENERGY MEASUREMENT IN
DISPERSION STRENGTHENED IRONe (I1)o (y)

DESCRIPTIVE NOTE: FINAL REPT.,
JUL 73 44p GRANT  NICHOLAS Jo TKENAGY)
DONALD IWOLF,STANLEY ¢
CONTRACT: NONR=3963118)
PROJ:! M1T=DSR=7442)

UNCLASSIFIED REPORT

DESCRIPTORS: (eCOPPER ALLOYS, DISPERS]ON
HARDENING), (®IRONy DISPERSJON HARDENING),
ALUMINA, SILICON DIOXIDE, MOLYBDENUM, COBALT
ALLOYS, ALUMINUM ALLOYS, POWDER METALLURGY,
INTERMETALLIC COMPOUNDS, MECHANICAL PROPERTIES (u)

A GROUP OF 42 COPPER BASE ALLOYS CONTAINING S
DISPERSOIDS (A)203, $102» COAL, FE, AND

MO) IN AMOUNTS OF 3y 79 AND 1) PERCENT, WITH

PARTICLE SI1ZES RANGING FROM 0«01 TO 25 MICRONS (3
S12ES IN EACH ALLOY SERIES), WERE PREPARED BY

POWDER BLENDINGe AFTER EXTRUSION AT A REDUCTION

RATIO OF 6 TO | AT 745C, THE ALLOYS WERE TESTED FOR
HARONESSy YIELD AND TENSILE STRENGTH, DUITILITY, AND
IN STRESS RUPTURE AT 650Ces IN ADDITION TO THE
AS~EXTRUDED CONDITION, TESTS WERE ALSO RUN ON
MATERIAL ANNEALED 10 HOURS AT 650Ce ON AVERAGE,

ALL MATERJALS RESPONDED TO THE PARTICLE SIZE AND
VOLUME FRACTION OF THE DISPERSOID IN THE SAME
DIRECTION, HOWEVER, IMPORTANT DIFFERENCES IN THE
EXTENT AND RATE OF THE RESPONSE WERE OBSERVED FOR
BOTH AS=EXTRUDED AND ANNEALED MATERIALS, AND IN TERMS
OF METALLIC, INTERMETALLIC, OR OXIDIC DISPERSIONS.
THE OX]DE DISPERSED ALLOYS TEND TO BEHAVE AS A COLD
WORKED COPPER MATRIX STABJLIZED BY A FINELY DISPERSED
STABLE PHASE WHICH DOES NOT INTERACT DIRECTLY WITH
THE MATRIXe THE METALLIC DISPERSED ALLOYS TEND TO
BEHAVE AS REAL ALLOYS RESPONDING BOTH TO COLD WORK
AND THE EFFECTS OF INTERACTIONS BETWEEN MATRIX AND
DISPERSOIDe IN THIS RESPECT THE 'INSOLUBLE' MO
DISPERSOID PRODUCES A STRONGER, MORE STABLE ALLOY
THAN DOES THE °*SOLUBLE' FE DISPERSOLD.

(AUTHOR) {v)

187

UNCLASSIFIED /ZONKC




UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZOHC!

AD=745 108 1176
STATE UNIV OF NEW YORK STONY BROOK OEPT OF MATERIALS
SCIENCE

PRECIPITATION IN LIQUID=QUENCHED AL=BASE
Sl (vl

FE8 73 10P AGARWAL ¢Se Co 3KOCZAK Mo
Je JHERMANyHo 1§
CONTRACT: DA=ARO=D=31+]124=72=G60
PROJ:! DA=~2=0-061]102~B=32~D
MONITOR: AROD 8571:12=MC

UNCLASSIFIED REPORT
AVAILABILITY: PUBe IN SCRIPTA METALLURGICA, V7
P365=370 1973,

DESCRIPTORS: (®ALUMINUM ALLOYS, DISPERSION

HARDENING)y (®QUENCHING(COOLING)y ALUMINUM

ALLOYS), SILICON ALLOYS (vl
IDENTIFIERS: LIQUID QUENCHING (vl

LIQUID=QUENCHING PRESENTS THE POSSIBILITY OF

OBTAINING ALLOYS HAVING UNIQUE PROPERTIES.

EXAMINATIONS WERE MADE ON HOW LIQUID QUENCHING CAN
MODIFY THE RESPONSE TO AGE<-MARDENINGe THE REPORY

IS ON LIQUID QUENCHING OF AL-BASE S ALLOYS,

SOME INTERESTING DIFFERENCES ARE NOTED BETWEEN

LIQUID QUENCH AND SOLID QUENCH FOR THIS SYSTEM.
(MODIFIED AUTHOR ABSTRACT) (vl

188
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AD=765 1230 1176
STATE UNIV OF NEW YORK STONY BROOK DEPY OF MATERIALS
SCIENCE

PHASE DECOMPOSITION OF LIQUID=QUENCHED AL~
28 AT o% IN, tu)

FEB 73 11P AGARWAL ¢Se $IKOCZAK Me Jo 1}
HERMAN He
CONTRACT! DA=ARO=D=3]1=]124~72=G60
PROJV:! DA=2-0=061102-B=32-D
MONITOR: AROD 8571 3=MC

UNCLASSIFIED REPORT
AVAILABILITY: PUBe IN SCRIPTA METALLURGICA, V7
N4 P401=-408 )973.

DESCRIPTORS: (SALUMINUM ALLOYS, PHASE STUDIES),

ZINC ALLOYS, CRYSTAL LATTICE DEFECTS,
QUENCHING(COOLING)» DECOMPOSITIONy ELECTRON

MICROSCOPY) X=RAY DIFFRACTION ANALYSIS v}
IDENTIFIERS: ALUMINUM ALLOY 28IN (v}

AL=BASE ZIN ALLUYS ARE KNOWN TO HAVE A STRONG
TENDENCY TO DECOMPOSE DURING QUENCHINGe IT IS ALSO
KNOWN THAT QUENCHED=IN VACANCIES CAN PLAY AN
IMPORTANT ROLE [N THE LOW TEMPERATURE DECOMPOSITION
IN THIS SYSTEM. COOLING RATE THUS BECOMES AN
IMPORTANT FACTOR IN PRECIPITATION BEHAVIOR. SINCE
LIQUID=QUENCHING CAN ACHIEVE QUENCHING RATES OF THE
ORDER OF 1,000,000C/SECer IT WAS CONSIDERED
FRUITFUL TO EXAMINE PNASE DECOMPOSITION BEMAVIOR IN
LIQUID=QUENCHED (LQ) VS. SOLID=QUENCHED (S8Q)
SPECIMENSe LQ WILL OBTAIN A MORE RANDOM AS~-
QUENCHED STRUCTURE DUE TO EXTREMELY HIGH COOLING
RATESe IN THE INVESTIGATION: LIQUID=QUENCNED
SPECIMENS WERE STUDIED BY TRANSMISSION ELECTRON
MICROSCOPY (TEM) AND SAXS TECHNIQUESe THE

AGING TEMPERATURES WERE CHOSEN IN THE RANGE WHERE
RESULTS ON BULK=QUENCHED MATERIAL ARE AVAILABLE.,
{AUTHOR) tv)
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AD=765 1239 1176
STATE UNIV OF NEW YORK STONY BROOK DEPT OF MATERIALS
SCIENCE
SPINODAL DECOMPOSITION IN LIQUID-QUENCHED
AL=22 AT o% ZIN, (vl
MAR 73 10P AGARWAL ¢Se SHERMAN,He

CONTRACT: DA=ARO=D=3]=]24=72=G60
PROJ: DA=2-0-061102-8-32~D
MONITOR? AROD 8751 e4=MC

UNCLASSIFIED REPORT
AVAILABILITY: PUBe IN SCRIPTA METALLURGICA, V?
N5 PS03=-508 19723,

DESCRIPTORS: (®ALUMINUM ALLOYS, DECOMPOSITION),
ZINC ALLOYSy AGINGI(MATERIALS), X<RAY SPECTRUM,
QUENCHINGI(COOLING)» MICROSTRUCTURE, ELECTRON

MICROSCOPY (vl
IDENTIFIERS: ALUMINUM ALLOY 22ZN, TRANSM]SSION
ELECTRON MICROSCOPY tn

THE TEMPORAL EVOLUTION OF THE SMALL ANGLE X=RAY
SCATTERING SPECTRA DURING AGING OF LIQUID=QUENCHED

AL=22 ATe% ZN IS DISCUSSEDe (AUTHOR! (w)
UNCLASSIFIED /Z0NKC]
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AD=765 143! 1176

UTAH UNIV SALT LAKE CITY DIV OF MATERIALS SCIENCE AND

ENGINEERING

SUPERLATTICE FORMATION IN THE NI=CO SYSTEM,

(v)
SEP 72 7P WANsCe Mo IBYRNE,Je Go |
CONTRACT: OA=ARO=D=31~-]24=70~G57
PROJ:! DA=2-0-061102-B=32-D
MONITOR: AROD 85%91:3-MC
UNCLASSIFIED REPORT
AVAILABILITY: PUBe IN PHYSICA STATUS SOLIDI
{A)y VI4 PKB5-KB7 1972,
DESCRIPTORS: (eNICKEL ALLOYS, CRYSTAL LATTICES)),
COBALT ALLOYSy FATIGUE(MECHANICS) s ANNEALING,

COOLING {u)
IDENTIFIERS: NICKEL ALLOY 20C0, )
SUPERLATTICES tw)

THE PAPER DISCUSSES THE PRESENCE OF SUPERLATTICE

STRUCTURE IN NI=20 CO FATIGUE SPECIMENS AFTER

PRE=FATIGUE ANNEAL OF 600C FOR ONE HOUR,

(AUTHOR) tvn)
UNCLASSIFIED /Z0KHC!
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AD=765 829 /4
STANFORD UNIV CALIF DEPT OF MECHANICAL ENGINEERING

INTERPRETATION OF SODJUM LINE=REVERSAL
MEASUREMENTS IN RAPID EXPANSIONS OF NITROGEN, )
fu

oCT 71 5P MACDONALD s JOHN R
CONTRACT: F44620-68=C~0051
PROJ: AF=9752
TASK: 975202

UNCLASSIFIED REPORT
AVAILABILITY: PUBes IN JNLe OF CMEMICAL
PHYSICS, V57 N2 P1016~1018, 15 JUL 72
SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH MAX-
PLANCK=INSTITUT FUER PLASMAPHYSIK,; MUENCHEN,
GERMANY»

DESCRIPTORS: (ONITROGENs ®RELAXATION TIME),
SHOCK WAVES, SODIUM, QUENCHING(INWIBITION),

TEMPERATURE fu)
IDENTIFIERS: MOLECULAR RELAXATION, ATOM MOLECULE
INTERACTIONS, EXPANSION, MOLECULAR VIBRATION tv)

MANY INVESTIGATIONS HAVE INDICATED THAT THE
RELAXATION TIME FOR THE VIBRATION ENERGY OF NITROGEN
IN RAPID EXPANSIONS WAS CONSIDERABLE LESS THAN BENIND
SHOCK WAVESe FOR MEASUREMENTS IN RAPID EXPANSIONS
BASED ON THE SODIUM LINE=REVERSAL METHOD, THIS WORK
SHOWS THAT THE DISCREPANCY CAN BE RESOLVED aY
REDUCING THE DATA IN TERMS OF A NON=RESONANT NA-~

N2 INTERACTJON MODEL. (AUTHOR) (v
UNCLASSIFIED /ZOKC]
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AD=766 214 1176
LOCKHEED MISSILES AND SPACE CO INC PALO ALTO CALIF PALO

ALTO RESEARCH LAB

PHYSICAL METALLURGY BASI!S FOR ACHIEVING 300~
XS] STRENGTH IN TRANSAGE TITANIUM ALLOYS. tu)

DESCRIPTIVE NOTE! FINAL REPT. 14 OCT 71=14 AUG 73,
AUG 73 77e CROSSLEYFRANK Ae |

CONTRACT: DAAGY46-72=C~=0016

PROJ: DA=1=T=06]1101~A=9]=A

MONITOR: AMMRC CTR=73=28

UNCLASSIFIED REPORT

DESCRIPTORS: (eTITANIUM ALLOYS, MECHANICAL

PRIPERTIES) ) MICROSTRUCTURE, ALUMINUM ALLOYS,

TIN ALLOYSy VANADIUM ALLOYS, ZIRCONIUM ALLOYS tn
IDENTIFIERS: TITANIUM ALLOY 2.5AL BSN [4,5V

7ZRy TITANIUM ALLOY 3AL S5SN 1545V 1OZR»

TITANIUM ALLOY 2AL 2SN 115V 1IZR,

TITANIUM ALLOY 2+1AL 25N 1]1e9v, &2R vl

FOUR MARTENSITIC TITANIUM ALLOYS? TRANSAGE 117
(TI=2¢5AL~]4e5V=5SN=7ZR) s TRANSAGE 120
(T1=3AL=15+.5V=5SN=~10ZR)y TRANSAGE 129
(T1=2AL=115V=2SN=J1ZR) AND TRANSAGE

134 (T1e2¢1AL=1]1+9V=2SN=6ZR) WERE STUDIED
METALLOGRAPHICALLY TO DETERMINE THEIR MICROSTRUCTURAL
CHARACTERISTICS [N BETA=ANNEALED AND ALPNA=BETA-
ANNEALED CONDITIONSe THINeFOIL ELECTRON

TRANSMISSION WAS THE PRINCIPAL METALLOGRAPHIC MEANS
BECAUSE THE ATHERMAL MARTENSITE OF THESE ALLOYS IS OF
THE ORDER OF 10 A IN THICKNESSe THE ALLOYS

UNDERGO STRESS INDUCED TRANSFORMATION IN THE ANNEALED
CONDITION AND POSSIBLY THEY EXPERIENCE THIS
PHENOMENON IN SOME AGE HARDENED CONDITIONS. THE
ANNEALED CONDITIONS WERE STARTING STATES FOR
THERMOMECHANICAL TREATMENT (TMT) STUDIES FOR
ACHIEVING 300-KS] STRENGTHe THE STRENGTH GOAL

SFEMED INHERENT IN A NUMBER OF THE COMBINATIONS OF
ALLOY AND TMT SCHEDULEs CONFIRMATION OF THE

STRENGTH GOAL WAS NOT REALIZED DUE YO DEFICIENCIES IN
TEST SPECIMENS DESIGN AND CONDITIONy AND IN THE
QUALITY OF MACHININGe THE FRACTURE SURFACES SUGGEST
THAT THE MATERIALS MHAVE SUFFICIENT DUCTILITY TO
DEMONSTRATE THE YIELD STRENGTH GOAL OF 300<KSj].
{AUTHOR) v}
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AD=766 328 1176
ALUMINUM CO OF AMERICA NEW KENSINGTON PA ALCOA RESEARCH .
LABS

COMPARISON OF ALUMINUM ALLOY 7080, 7049,
MAS2, AND 7175=7736 DIE FORGINGS. tu)

DESCRIPTIVE NOTE: FINAL TECHNICAL REPTe 1| JUN 71=3)
DEC 72, .
MAY 73 j29P STALEY)JAMES To }
CONTRACT: F33615=69=C=1644
PROJ: AF=735)
TASK: 735108
MONITOR: AFML TR=73=34

UNCLASSIFIED REPORT

DESCRIPTORS: (®ALUMINUM ALLOYS, FORGING),

{eSTRESS CORROSIONes ALUMINUM ALLOYS), :
MICROSTRUCTURE, TENSILE PROPERTIES, YIELD POINT,
FRACTURE (MECHANICS) tv)
IDENTIFIERS: ALUMINUM ALLOY 7050, ALUMINUM ALLOY

7049, ALUMINUM ALLOY MAB52» ALUMINUM ALLOY 7175,

DIE FORGINGSs FRACTURE STRENGTH tv)

DIE FORGINGS IN ALUMINUM ALLOYS 7050, 7049, AND

MAS2 WERE FABRICATED AND EVALUATED FOR RESISTANCE

TO STRESS=CORROSION CRACKING, QUENCH SENSITIVITY, AND
FRACTURE TOUGHNESSe IN ADDITION, ALL ALCOA DATA

ON 7050, 7049, AND SPECIAL PROCESS 7175=T7X DIE
FORGINGS WERE EXAMINED AND THE PROPERTIES WERE
COLLATEDs STRESS=CORROSION RESISTANCES WERE
EVALUATED USING THE SEVEREST COMBINATIONS OF FORGING
TYPE AND TEST CONDITIONSe ALL OF THESE NEWER

ALLOYS WERE LESS QUENCH SENSITIVE THAN ALLOY 7075,
AND ALL DEVELOPED BETTER COMBINATIONS OF RESISTANCE
TO STRESS=CORROS]JON CRACKING AND FRACTURE TOUGHNESS
THAN 7075=T6 AND 7079=T6 AT EQUAL STRENGTHS.

BECAUSE 1T DEVELOPED THE BEST COMBINATION OF
PROPERTIESy ALLOY 7050 IS A PREFERRED SELECTION FOR
USE AS DIE FORGINGS OF RELATIVELY HEAVY SECTION
THICKNESS FOR THE AEROSPACE INDUSTRY. THIS ALLOY
ALSO CAN BE SUPPLIED AS HAND FORGINGS, PLATE,
EXTRUSJONS, AND SHEET. SPECIaAL PROCESS 7178 IS AN
EQUALLY GOOD SELECTION FOR DIE FORGINGS OF THIN TO

MODERATE SECTION THICKNESS: (AUTHOR) (V)
UNCLASSIFIED /20KC)
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AD=767 270 1176
CALIFORNIA UN]V BERKELEY LAWRENCE BERKELEY LAB

AN INVESTIGATION OF METALLURGICAL FACTORS
WHICH AFFECT FRACTURE TOUGHNESS OF ULTRA-
HIGH STRENGTH STEELS. (vl

DESCRIPTIVE NOTE: FINAL REPT. 26 JUN=26 DEC 72,
MAY 73 213P WOOD WILLIAM Eo IPARKER,
EARL Re 1ZACKAY,VICTOR Fe 1
REPTe NOe LBL=1474
CONTRACT: DAAGH46=72=C=0220, W=7405~ENG-H48
PROJ: DA=1=T=061]01=A=9]=A
MONITOR: AMMRC CTR=73=-24

UNCLASSIFIED REPORY

DESCRIPTORS: (®STEEL, ®FRACTURE(MECHANICSI),

TOUGHNESSs HEAT TREATMENT» MICROSTRUCTURE,

MARTENS]TE, EMBRITTLEMENT (vl
IDENTIFIERS: HIGH STRENGTH STEELS» FRACTURE

PROPERTIES, STEEL 4130, STEEL 4140, STEEL 4330,

STEEL 4340, STEEL 300-M (v

THE RELATIONSHIP BETWEEN MICROSTRUCTURE, HEAT
TREATMENT AND ROOM TEMPERATURE FRACTURE TOUGHNESS HAS
BEEN DETERMINED FOR THE LOW ALLOY ULTRA=HIGH STRENGTH
STEELS 4130, 4330, %3490, %140 AND 300-M., OPTICAL
METALLOGRAPHY, MICROPROBE ANALYSIS, AND SCANNING
ELECTRON MICROSCOPY WERE USED TO CHARACTERIZE THE
STRUCTURE AND MORPHOLOGY» WHILE BOTH CHARPY Ve

NOTCH IMPACT TESTS AND PLANE STRAIN FRACTURE
TOUGHNESS TESTS WERE USED TO DETERMINE THE FRACTURE
PROPERT]IESe THE NORMAL COMMERCIAL HEAT TREATMENT
RESULTED IN THE FORMATION OF SOME BAINITE IN ALL THE
ALLOYS. MNS INCLUSIONS ON PRIOR AUSTENITE GRAIN
BOUNDARIES WERE FOUND TN INITIATE CRACKS DURING
LOADINGe BY INCREASING THE AUSTENITIZING

TEMPERATURE TO 1200Cs, THE FRACTURE TOUGHNESS COULD
BE INCREASED BY AT LEAST 60%¢ FOR SOME ALLOYS
INCREASING THE SEVERITY OF THE QUENCH IN CONJUNCTION
WITH THE HIGHER AUSTENITIZING TEMPERATURES RESULTED
IN FURTHER INCREASES IN THE FRACTURE TOUGHNESS, AND
THE ELIMINATION OF ANY OBSERVABLE UPPER BAINITE.
THERE WAS NO CORRELATION BETWEEN THE CHARPY

IMPACT TEST RESULTS AND THE FRACTURE TOUGHNESS

RESULTSe (MODIFIED AUTHOR ABSTRACT) tu?
UNCLASSIFLED /I0KC]
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AD=-803 270 1176
AEROJVET=GENERAL CORP SACRAMENTC CALIF MATERIALS RESEARCH
LA

TERNARY PHASE EQUILIBRIA IN TRANSITION METAL=BORON~
CARBON=SILICON SYSTEMSe PART 1« TERNARY SYSTENMS.
VOLUME XI1le PHASE DIAGRAMS OF THE SYSTEMS Tl-B8-C,
ZR=B=Cy AND HF=B8~=C. (n

DESCRIPTIVE NOTE: TECHNICAL REPT.,
APR &b 212p RUDYsEe SWINDISCHiSTe |}
CONTRACT: AF 33(615)~=1249
PROJ: AF=7350
TASK?: 735001
MONITOR: AFML TR=45=2=PT=2=V0_L~13

UNCLASSIFIED REPORY

SUPPLEMENTARY NOTE:

DESCRIPTORS: (STITANIUM ALLOYS, PHASE STUDIES),
(6ZIRCONIUM ALLOYSy PHASE STUDIES), (®HAFNIUM
ALLOYSs PHASE STUDIES), BORON, CARBON:; SILICON,
MELTING POINT, DIFFERENTIAL THERMAL ANALYSIS,
SINTERING) PRESSES(MACHINERY), X RAYS,
QUENCHINGICOOLING)y HYDRIDESy TEMPERATURE,
ETCHING, MICROSTRUCTURE )

THE TERNARY ALLOY SYSTEMS Ti=p=Cy» ZR=B~

Co AND HF=8-C HAVE BEEN INVESTIGATED BY MEANS

OF X=RAY, METALLOGRAPHICs MELTING POINT, AND
DIFFERENTIAL=THERMOANALYTICAL TECHNIQUESe THE
EXPERIMENTAL ALLOY MATERIAL COMPRISED OF HOT=PRESSED
AND SINTERED, ARC~ AND ELECTRON=BEAM MOLTEN, AS WELL
AS HIGH TEMPERATURE EQUILIBRATED AND QUENCHED,
SPECIMENS! EACH PHASE OF THE EXPERIMENTAL WORK WAS
SUPPORTED BY CHEMICAL ANALYSISe THE RESULTS OF

THIS INVESTIGATION ARE DISCUSSED AND POSSIBLE FIELDS
OF APPLICATION OUTLINEDe (AUTHOR) v}
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AD=8}6 109 1176
AEROJETGENERAL CORP SACRAMENTO CALIF MATERIALS RESEARCH
LAB

TERNARY PHASE EQUILIBRIA IN TRANSITION METAL=BORON~-
CARBON=SILICON SYSTEMSe PART Je¢ RELATED BINARY

SYSTEMSe VOLUME XI« FINAL REPORT ON THE MO=C

SYSTEM. vl

DESCRIPTIVE NOTE: TECHNICAL REPT.,
APR &7 68°P RUDYEe SWINDISCHSTe |
STOSICKsAe Jeo IHOFFMAN)Je Re
CONTRACT: AF J33{615)=)249
PROJ: AF=7350
TASK: 738001
MONITOR: AFML TR®$S=2PT=1=VOL"11]

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:S

DESCRIPTORS: (eMOLYBDENUM ALLOYS, ®CARBON ALLOYS),
X=RAY DIFFRACTION ANALYSIS, METALLOGRAPHY, MELTING
POINTs TRANSFORMATIONS, HIGH=TEMPERATURE RESEARCH,
QUENCHING(COOLING)s DECOMPOSITION, POWDER
METALS, IMPURJTIESy GRAPHITE, DIFFERENTIAL THERMAL
ANALYSIS, SINTERINGy THERMAL EXPANSION: PHASE

STUDIES, HELIUMy, DIFFUSION vl
IDENTIFIERS: BINARY ALLOYS, MOLYBDENUM CARBON
ALLOYS ty)

THE BINARY ALLOY SYSTEM MOLYBDENUM~CARBON WAS
INVESTIGATED BY MEANS OF X=RAY, METALLOGRAPHIC,
THERMOANALYTICAL ), AND MELTING POINT TECHNIQUES ON
CHEMICALLY ANALYZED SPECIMENS: THE SYSTEM IS
CHARACTERIZED BY THREE CONGRUENTLY MELTING,
INTERMEDIATE PHASES, M02C, ETA=MOCI1=X),

AND ALPHA=MOC(1=X)y OF WHJCH ONLY MO2C IS

STABLE AT TEWMPERATURES BELOW 1650 Co
SUBSTOICHIOMETRIC (1S GREATER THAN 32.5 ATH

C) DIMOLYBDENUM CARBIDE UNDERGOES A HOMOGENEOUS
SUBLATTICE ORDER=DISORDER TRANSFORMATION AT
TEMPERATURES OF APPROXIMATELY 14900 C,» WHEREAS
HYPERSTOICHIOMETRIC COMPOSITIONS UNDERGO A
DISCONTINUOUS PHASE~CHANGE., THE ORDER=DISORDER
TRANSITIONS IN THE ME2C PHASES ARE DISCUSSED IN
TERMS OF THE STRUCTURAL CHANGES INVOLVED IN THE
TRANSFORMATION PROCESSES AND THE ABSENCE OF LONG
RANGE SUBLATTICE COMERENCY IN STOICHIOMETRIC OR
HYPERSTOICHIOMETRIC COMPOSITIONS ATTRIBUTED TO THE
IMPOSSIBILITY OF OBTAINING NG RANGE, vl

UNCLASSIFIED /710uC1
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AD=-8S5} 293 1176
OFFI1CE OF NAVAL RESEARCH LONDON (ENGLAND)

METALLURGY AT LIVERPOOL v

APR 49 ior LIPSITTIHARRY Ao §
REPTe NOe ONRL=R=]8=69

UNCLASSIFIED REPORY

DESCRIPTORS: (OMETALLURGY, GREAT BRITAIN),

RESEARCH PROGRAM ADMINISTRATION: PHASE STUDIES,

SOLID SOLUTIONS, MARTENSITE, FERRITES,

FRACTURE (MECHANICS )y RECRYSTALLIZATION,

TEMPERING, DISLOCATIONSy UNIVERSITIES,
DEOXIDATION(METVALLURGY ), STEEL,

METALLOGRAPHY v

THE REPORT IS A REVIEW OF MATERIALS RESEARCH IN THE
METALLURGY DEPARTMENT, UNIVERSITY OF

LIVERPOOLe CURRENT RESEARCH IN OXIDATION,

SULPHIDATION, FRACTURE, RECRYSTALLIZATION, SOLID
SOLUTION EFFECTS, DISLOCATION INTERACTIONS,

MARTENSITE TRANSFORMATIONS AND TEMPERING IS

DISCUSSEDe {(AUTHOR) vl
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AD=-857 807 1176 20/11}
NORTH AMERICAN ROCKWELL CORP LOS ANGELES CALIF LOS ANGELES

Div
DESIGN ALLOWABLES FOR TITANJUM ALLOYS. (V)

DESCRIPTIVE NOTE: FINAL TECHNJCAL REPTe MAY b646=MAY 69,
JUN 69 3aor SOMMERALFRED We IMARTIN,

GARDNER Re 1}

REPT¢ NOe NA=69=-350

CONTRACT: AF 33(615)=3979

PROJ: AF=~7381

TASK! 738106

MONITOR: AFML TR=69=161

UNCLASSIFIED REPORT

DESCRIPTORS: (®TITANJUM ALLOYS, MECHANICAL

PROPERTIES), (®MECHANICAL PROPERTIES) STATISTICAL

OATA)y HANDBOOKS,) ALUMINUM ALLOYS, CHROMIUM

ALLOYS, MOLYBDENUM ALLLCYSe TIN ALLOYS, VANADIUM

ALLOYS, THERMAL STABILITY (vl
IDENTIFIERS: TITAMIUM ALLOY 4AL3INMOLV,

TITANIUM ALLOY 3ALJICR]I32y TITANIUM ALLOY

ALYV, TITANIUM ALLOY 6ALZSNGV (V)

THE PURPOSE OF THIS PROGRAM wWAS TO DEVELOP DESIGN
INFORMATION ON FOUR TITANJUM ALLOYS FOR INCLUSION

INTO MILITARY HANDBOOK=Se¢ THE ALLOYS

INVESTIGATED WERE TI=6AL=%V CONDITION STA,
TI=4AL=3M0=1V ANNEALED CONDITION( Tl=}dvVe

11CR=3AL ANNEALED CONDITION! AND TI=é6AL~-

6V=25N ANNEALED CONDITION AND CONDITION

STAe THE MECHAN]CAL PROPERTIES INVESTIGATED WERE
TENSILE, COMPRESSION, SHEAR, BEARINGs FRACTURE
TOUGHNESS AND FATIGUE. 1muTHOR! {u)
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AD=857 984 1176 20711
ILLINOIS UNIV CHICAGO DEPT OF MATERIALS ENGINEERING

DYNAMIC BEWMAVIOR OF METALS UNDER TENSILE
TMPACTe PART 11: ANNEALEDP AND COLD WORKED
MATERTALS. (vl

DESCRIPTIVE NOTE: INTERIM REPTe | MAR 67=15 MAR 69,
JUN 49 L9P SCHULTZ sALBERT B !

CONTRACT! F33615-67-C=]1283

PROJ: AF=7351

TASK?: 735106

MONITOR: AFML TR=49=746~PT=2

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:
DESCRIPTORS: (OMETALS, IMPACT SHOCK), ALUMINUM

ALLOYS, STEEL» COPPERs BRASS, SHOCK WAVES,
DYNAMICS, ANNEALING, LOADINGIMECHANICS),

TENSILE PROPERTIES vl

IDENTIFIERSS ALUMINUM ALLOY 1100, ALUMINUM

2024 (v
UNCLASSIFLlED /TONC)
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AD=858 353 1176
BATTELLE MEMORIAL INST COLUMBUS OHIO DEFENSE METALS
INFORMATION CENTER

REVIEW OF RECENT DEVELOPMENTSe HIGH=
STRENGTH STEELS, (vl

AUG 69 2P GROENEVELDTe Po |
UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (®METALS, ®REVIEWS), STEEL,

ARMORy EMBRITTLEMENT, NICKEL ALLOYS, GRAIN SIZE,
MARAGING STEELS, DEFECTS(MATERIALS), GRAIN

BOUNDARIES» STRESS CORROSION (vl
IDENTIFIERS: ©ANNOUNCEMENT BULLETINS ()

CONTENTS? UNIDIRECTIONALLY SOLIDIFIED WROUGHT

STEEL AP40R? TEMPER EMBRITTLEMENT OF ALLOY STEELS!
THERMAL GRAIN REFINEMENT OF |8N] (300)

MARAGING STEEL?! INCLUSIONS (N HIGH=STRENGTH STEEL!
EUROPEAN LITERATURE SURVEY. TEMPER EMBRITTLEMENT

OF ALLOY STEELS! Y tv)
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AD=859% 713 1176 20/12 13/8
AIR FORCE INST OF TECH WRIGHT=PATTERSON AFB OMIO0 SCHOOL OF
ENGINEERING

THE INFLUENCE OF BETA PROCESSING VARIABLES
ON THE MICROSTRUCTURE OF THE TITANIUM 6AL=4V
ALLOY. tv)

DESCRIPTJVE NOTE: MASTER'S THESIS,
JUN 69 108pP ADINOLFI,JERRY Do , JRI
REPTe NOe¢ GAW/MC/69~]

UNCLASSIFIED REPORT

DESCRIPTORS: (®TITANIUM ALLOYS,; MICROSTRUCTURE),
FORGINT, GRAIN STRUCTURES(METALLURGY),

ALUMINUM ALLOYSy VANADIUM ALLOYS, GRAIN SIZE.
DEFORMATION, TEMPERATURE, COOLING,

QUENCHING(COOLING) (V)
IDENTIFIERS: TITANIUM ALLOY 6AL 4V, BETA
FORGING - e A9}

AN OPEN DIE, PANCAKE FORGING STUDY WAS CONDUCTED TO
DETERMINE THE INTERPLAY OF BETA PROCESSING VARIABLES
(TEMPERATURE, DEFORMATION, AND COOLING RATE) IN
CONTROLLING THE AS=WORKED (WROUGHT)

MICROSTRUCTURE OF Tl 6AL=4Ve EMPHASIS WaAS

PLACED ON OBTAINING THE FINEST WROUGHT BETA STRUCTURE
AND/OR FINEST RECRYSTALLIZED BETA GRAIN SIZE. BOTH
MACROSTRUCTURES AND MICROSTRUCTURES WERE PREPARED AND
OBSERVED OPTICALLYe IT WAS FOUND THAT THE FINEST
WROUGHT STRUCTURE WAS OBTAINED B8Y INCREASING THE
AMOUNT OF DEFORMATION AT THE HIGHER TEMPERATURE FOR
EITHER AIR COOLING OR WATER QUENCHING.
RECRYSTALLIZATION ENSUES IF THE MATERIAL IS HELD IN
THE BETA FIELD IMMEDIATELY AFTER FORGING.

(AUTHOR) (V)
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AD=B864 )22 1176 20/2
MARTIN MARIETTA CORP QRLANDO FLA ORLANDO DIV

RESEARCH ON DEFORMATION AND POSSIBLE
STRENGTHENING MECHANISMS FOR SOLID SOLUTION
PHASES OF TITANIUM. (vl

DESCRIPTIVE NOTES FINAL REPTe 1 JUN 66=3]1 JUL 69,
DEC &°¢ 76P CASS,THOMAS Re ISPENCER,

WILLIAM Re

REPTe NOe OR=10287

CONTRACT: AF 33(615)=38613

PROJ! AF=7351

TASK: 735103

MONITOR? AFML TR=69=293

UNCLASSIFIED REPORT

DESCRIPTORS: (eTITANJUM ALLOYSs ®GRAIN
STRUCTURES(METALLURGY) )y TITANIUM, ALUMINUM

ALLOYSy SINGLE CRYSTALS, SOLID SOLUTIONS, CRYSTAL
GROWTH, DISLOCATIONS, CRYSTAL SUBSTRUCTURE,

DEFORMATION, TWINNING{(CRYSTALLOGRAPHY) fu)
IDENTIFIERS? SOLID SOLUTION ALLOYS (vl

THE REPORT IS A SUMMARY OF RESEARCH ON THE GROWTH,
PERFECTION AND SLIP PROCESSES IN PURE TITANIUM AND
TITANJUM=ALUMINUM SINGLE PHASE ALLOYSs A TECHNIQUE
WAS DEVELOPED FOR THE GROWTH OF TITANIUM AND DILVUTE
TITANIUM ALLOY SINGLE CRYSTALS USING AN ELECTRON-BEAM
ZONE REFINERe A DISLOCATION ETCHANT WaAS

DISCOVERED, ALLOWING THE PERFECTION OF THESE CRYSTALS
OF 10 TO THE MINUS 9TH POWER/SQ CMe HOWEVER,
ANNEALING THE CRYSTALS JUST BELOW THE TRANSFORMATION
TEMPERATURE FOR LONG TIMES LOWERS THE DISLOCATION
DENSITY BY TWO TO YHREE ORDERS OF MAGNITUDE.
COMPRESSION SPECIMENS WERE SPARK=EROS]ION MACHINED
FROM SINSLE CRYSTALS, ANNEALED AND MECAMNICALLY
TESTEDs A C~AXIS COMPRESSION SPECIMEN OF NIGH

PURITY. TITANIUM DEFORMED BY TWINNING. HOWEVER,

HIGH INTERSTITIAL CONTENT AND DILUTE ALUMINUM ALLOYS
BOTH DEFORMED BY C+A GLIDE WHEN THE LOAD AXIS WAS
NEAR (0001)e THIS ADDITIONAL DEFORMED SYSTEM

ACCOUNTS FOR THE POLYCRYSTALLINE DUCTILITY OF ALPHA~
TITANIUM ALLOYSe AN ANALYSIS OF PLASTIC

DEFORMATION MODES IN TIAL WAS ALSO MADE.

RESULTS ON POLYCRYSTALLINE TIAL WERE IN

AGREEMENT WITH THESE PREDICTIONSe: HOWEVER, SINGLE
CRYSTALS COULD NOT BE GROWN FOR DEFINITIVE
VERIFICATION OF THE MYROTHESIZED NODES.

(AUTHOR) 203 ty!
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AD=847 106 1176 1971 1378
ALUMINUM CO OF AMERICA NEW KENSINGTON PA ALCOA RESEARCH
LABS

FEASIBILITY STUDY FOR DEVELOPMENT OF AN
ALUMINUM ALLOY FOR FABRICATION OF SMALL
ARHS CARTRIDGE CASES. (y)

DESCRIPTIVE NOTE: FINAL REPTe 28 JUN 68-28 OCT 49,
NOV &9 7oP ROGERSsRALPH We , JR}
CONTRACT: DAAA25=68=C=0771

UNCLASSIFIED REPORT

DESCRIPTORS: (SCARTRIDGE CASES, SMALL ARMS
AMMUNITION) s (®ALUMINUM ALLOYSy METALLOGRAPHY),
HEAT TREATMENT, AGING(MATERIALS), DISPERSION
HARDENING»s» GRAIN STRUCTURES(METALLURGY,, STRESS
RELIEVING, CORROSION RESISTANCE, STRESS CORROSION,
CRACKS)» HARDNESS, THERMAL STABILITY,
QUENCHING(COOLING)» MAGNESIUM ALLOYS, MATERIAL <
FORMINGy FRACTOGRAPHY, ZINC ALLOYS, AGE HARDENING,
COPPER ALLOYSy STRAIN MARDENING, TENSILE
PROPERTIES: TEMPERATURE, ROLLING(METALLURGY),
FRACTURE(MECHANICS)) YJELD POINT, TOUGHNESS,

NOTCH TOUGHNESS (u}

IDENTIFIERS: STRESS CORROSION CRACKING, ALUMINUM
ALLOY MAO79 ALUMINUM ALLOY MAQS, ALUMINUNM
ALLOY MAQ9s ALUMINUM ALLOY MAOS. ALUMINUM
ALLOY MAQS tu)

FIVE EXPERIMENTAL, LOW IMPURITY CONTENT ALUMINUM
ALLOYS WERE EVALUATED FOR CHARACTERISTICS SUCH AS
TENSILE PROPERTIES, FRACTURE TOUGHNESS, RESISTANCE TO
CORROSION AND STRESS CORROSION) TEMPERATURE STABILITY
AND QUENCH SENSITIVITYe ALTHOUGH NONE OF THE ALLOYS
ACHIEVED THE TARGET STRENGTH=TOUGHNESS CRITERIA, TWO
COMPOSITIONS WERE SUPERJOR TO CONVENTIONAL ALLOYS IN
THIS RESPECTe THESE WERE NOMINALLY AL=S IN«=2.4

MG=102 CU~¢158 CR (MAG7) AND AL~5¢9 IN=-

2:4 CU=2¢2 MG=e3 MN (MADB)es ONE STRAIN=

HARDENABLE ALLOY; AL=7¢5 MG=el MNes] CR

(MAQ?) WAS INC.UDED IN THE EVALUATION AND

DISPLAYED GOOD NOTCH TOUGMNESS AND MODERATE
RESISTANCE TO CRACK GROWTH BUT AT A RELATIVELY LOW
STRENGTH LEVEL COMPARED TO THE MEAT=TREATABLE ALLOYS.
ELECTRON METALLOGRAPHY AND FRACTOGRAPHY SHOWED
FRACTURE TOUGHNESS TO DEPEND UPON THE RELATIVE
PROPORT]IONS OF FRACTURE PATH THAT WERE INTERGRANULAR
OR TRANSGRANULAR AND)» MHENCE) UPON RELATIVE STRENGTHS
OF GRAIN INTERIORS AND BOUNDARIES, T '}

UNCLASSIFIED /T0KCI
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ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOHWCI 3

AD=873 261 1176
REYNOLDS METALS CO RICHMOND VA METALLURGICAL RESEARCH
olv

HIGH STRENGTH ALUMINUM ALLOY
OEVELOPMENT. tu)

ODESCRIPTIVE NOTE: ANNUAL SUMMARY TECHNICAL REPTe | JUN

69=31 MAY 70,
AUG 70 77pP THOMPSON,DAVID Se ILEVY,

SANDER A. |

CONTRACT: Fl3615=469=C~]643

PROJ: AF=7351

TASK: 7353108

MONITOR: AFML TR=70=~171

UNCLASSIFIED REPORT

DESCRIPTORS: (®ALUMINUM ALLOYS, MECHANICAL

PROPERTIES)y QUENCHINGICOOLING),

FRACTURE(MECHANICS) s STRESS CORROSION)» TENSILE
PROPERTIES) FORGINGy METAL PLATES,

MICROSTRUCTURE (vl

THE STUDY ATTEMPTS TO PRODUCE AN ALLOY SUITABLE FOR

3 INe PLATE OR AN 8 IN THICK FORGING POSSESSING
DEFINITE STRENGTH, STRESS CORROSION, FRACTURE
TOUGHNESSs AND FATIGUE PROPERTIESe VARIOUS QUENCMES
WERE USED ON 1 IN PLATE TO SIMULATE QUENCHING THESE
PRODUCTSe A SINGLE COMPOSITION OF 6.75% 2N,

2¢5% MGy 1¢2% CU WAS CHOSEN AND BOTH THE MINOR

ADDITION ELEMENTS (ZR, CR, AND MN) AND THE

AGING PRACTICES WERE VARIEDe (AUTHOR) (vl
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AD=873 832 1176 1174
UNITED AIRCRAFT CORP EAST HARTFORD CONN RESEARCH LASS

INVESTIGATION YO OEVELOP A HIGH STRENGTH
EUTECTIC ALLOY WITH CONTROLLED
MICROSTRUCTURE. vl

DESCRIPTIVE NOTE: FINAL REPT. 1 AUG 6931 JUL 70,
JUL 70 8op THOMPSONJEARL Re IGEORGE)
FREDERICK Ds IKRAFT,EDWIN He |
REPTe NOe UACRL=J?10868~4
CONTRACT: NOOO19~70-C~0052

UNCLASSIFIED REPORT

DESCRIPTORS: (eNICKEL ALLOYS, EUTECTICS),
(®EUTECTICSs COMPOSITE MATERIALS)y ALUMINUM
ALLOYSy NIOBIUM ALLOYS, INTERMETALLIC COMPOUNDS)
MICROSTRUCTURE, FREEZING, FATIGUE(MECHANICS),

PHASE STUDIES» HEAT=RESISTANT METALS ¢ ALLOYS fv)
IDENTIFIERS? SUPERALLOYS, EUTECTIC COMPOSITESH
DIRECTIONALLY SOLIDIFIED EUTECTICS (v

THE NI3AL (GAMMA') = NIJICB (DELTA)

EUTECTIC ALLOY WAS DIRECTIONALLY SOLIDIFIED IN A
PLANE FRONT MANNER AT RATES VARYING FROM D0e¢3 TO 1046
CPHe THE LAMELLAR SPACING WHICH DECREASED WITH
INCREASING RATE AFFECTED THE STRENGTH OF THE EUTECTIC
ACCORDING TO A NHALL=PETCH CORRELATION. BY

DECREASING THE SPACING BY A FACTOR OF 4.7, TNE
TENSILE STRENGTH WAS INCREASED BY 35 PERCENT AT ROOM
TEMPERATURE AND BY 100 PERCENT AT 2000F. THE
EUTECTIC GROWN AT 10e6 CPH POSSESSED THE PHENOMENAL
STRENGTH OF 140,000 PS] AY 2000F« THE RESISTANCE

OF THE EUTECTIC TO A TENSION=TENSION FATIGUE CYCLE
PROVED EXCELLENT. THIS RESISTANCE WAS PROVIDED BY
THE STRENGTH OF THE PHASES, AS WELL AS THE PRESENCE
OF DEBONDABLE INTERFACES WHICH AFFECT CRACK
PROPAGATIONe THERMAL FATIGUE TESTS CONDUCTED ON THE
OIRECTIONALLY SOLIDIFIED EUTECTIC SHOWED NO ADVERSE
EFFECT DUE TO THE DIFFERENCES IN THERMAL EXPANSION OF
THE PHASESs QUENCHING THE EUTECTIC PRODUCED A RES
DUAL TENSILE STRESS IN THE GAMMA' WHICH LOWERED THE
PROPORTJONAL LIMIT OF THE COMPOSITEe STUDIES OF THE
STRENGTH ANISOTROPY SHOWED THAT THE STRENGTM IS
DECREASED IN DIRECTIONS NONPARALLEL TO THE GROWTH
AX1S WITH BRITTLE BEHAVIOR AT ROOM TEMPERATURE AND

OUCTILE BEHAVIOR AT 2000F« (4UTMOR) (vl
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AD=875 540 1176 1378
BATTELLE MEMORIAL INST COLUMBUS OWIO DEFENSE METALS
INFORMATION CENTER

REVIEW OF RECENT DEVELOPMENTS. ALUMINUM AND
MAGNES UM, tu?

oCcT 70 &P WILLIAMS )De No |}
UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE?

DESCRIPTORS: (GALUMINUM ALLOYS, REVIENWS),
(OMAGNESIUM ALLOYS, REVIEWS), PROPELLANT TANKS,
CASTING, ZINC ALLOYS, CORROSION RESISTANCE, HEAT
TREATMENT, STRAIN(MECHANICS), POWDER METALLURGY,
CASTING ALLOYS, COPPER ALLOYS (vl
IGENTIFIERS? ANNOUNCEMENT BULLETINS (v)

CONTENTS: PROPELLANT TANK FABRICATED FROM 202}
ALLOYS IMPROVED PROPERTIES BY CONTROLLED
SOLIDIFICATION! FINISHING TECHNIQUES FOR MAGNESIUM!
IMPROVING STRESS=CORROSION RESISTANCE OF HIGH=
STRENGTH ALUMINUM=ZINC=MAGNESIUM ALLOYSS REDUCING
QUENCH SENSITIVITY OF HIGH=STRENGTH ALUMINUM=ZINC=
MAGNESIUM ALLOYS! EFFECTS OF SMALL AMOUNTS OF
STRAIN ON THE PROPERTIES OF 2024 ALLOY! HIGH=
STRENGTH ALUMINUM=ZINC=MAGNESIUM ALLOYS PREPARED B8Y
POWDER METALLURGY PROCESSING}! ADDITIONAL DATA ON
KO=1 ALUMINUM=COPPER CASTING ALLOY! AND PROGRESS

IN THE DEVELOPMENT OF WROUGHT ALUMINUM ALLOYS. (y)
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WESTINGHOUSE ELECTRIC CORP PITTSBURGH PA ASTRONUCLEAR
LAB

THE RELATIONSHIP OF MICROSTRUCTURE AND
MECHANJCAL PROPERTIES OF EXTRUDED TITAN]IUM
ALLOY BARS TO THE PRIOR DEFORMATION

PROCESSING HISTORY. (V)
DESCRIPTIVE NOTE?: TECHNICAL REPTe 17 NOV 68=15 JUL 70,
APR 7% 92¢P GURNEY FRED Jo IMALEALAN
Te ¢

CONTRACT: F33615=-69=C~1198
PROJ! AF=7351
TASK: 735108
MONITOR: AFML TR=71~28
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DESCRIPTORS: (OTITANIUM ALLOYSy ®MICROSTRUCTURE)
{@EXTRUSION, TITANJUM ALLOYS), MECHANICAL

PROPERTJES, HEAT TREATMENT, SHEAR STRESSES,

COOLING, ALUMINUM ALLOYS fu)
IDENTIFIERS: TITANIUM ALLOY SAL 253Ny

TITANIUM ALLOY &AL 4V, TITANIUM ALLOY 3AL

11CR 13y ty)

THE INTER=RELATION OF EXTRUSION PROCESS VARJADLES
WITH MECHANICAL PROPERTIES AND MICROSYRUCTURE IS
ANALYZED FOR THREE TITANIUM ALLOYS (TI=S5AL~

2¢8SN) TI=6AL=4V AND TI~l3V=]|ICR~

3AL)e INFORMATION IS OBTAINED FROM DUPLICATE.

BILLETS WHICH WERE EXTRUDED AT SAME CONDITIONS WITH
ONE EXTRUDED BAR ALLOWED TO AIR COOL AND THE OTHER
BAR WATER QUENCHED IMMEDIATELY AFTER EXTRUSION.
RESULTS INDICATE THAT SIGNIFICANT REDUCTION IN
DEFORMATION LOADS CAN BE 4CHIEVED IN ALPHA AND ALPHA-
BETA TITANIUM ALLOYS BY PROCESSING THEM IN THE BETA
TEMPERATURE RANGEe RESULTANT METALLURGICAL

STRUCTURES AND MECHANICAL PROPERTIES (ROOM
TEMPERATURE TENSILE AND CHARPY V NOTCH IMPACT)

ARE FOUND TO NOT BE SIGNIFICANTLY AFFECTED BY PROCESS
VARIABLES OTHER THAN PREMEAT TEMPERATURE AND PRODUCT
COOLING RATEe IN ALPHA AND ALPHA=BETA ALLOYS), THE
ROOM TEMPERATURE STRENGTH PROPERTIES OF BETA
PROCESSED AND WATER QUENCHED PRODUCT 1S SIGNIFICANTLY
IMPROVED OVER THOSE OF BETA PROCESSED AND AIR COOLED
PRODUCT AND SOMEWHAT IMPROVED OVER THOSE FOR ALPHA=
BETA PROCESSED FOLLOWED BY EJTHER AIR COOLING OR
WATER QUENCHING.
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STRENGTH ALUMINUM ALLOYS,

AD=709 043 :
® o 0
Db6=24469

EFFECTS OF RESIDUAL STRESSES ON
STRESS=CORROSION CRACK GROWTH RATES
IN ALUMINUM ALLOYS,

AD=709 051
* & 8
Dé=2447)

EFFECT OF QUENCHING RATE ON
STRESS=CORROSION CRACK GROWTH RATES
IN 2024=T4 ALUMINUM,

AD=709 0SO

*BOEING SCIENTIFIC RESEARCH LASS
SEATTLE WASH
* o0
| 82 o281
THE MARTENSITIC TRANSFORMAT]ION
IN AN IRON % 16¢5 PERCENT CHROMIUM
! 4+5 PERCENT NICKEL ALLOY,
AD-423 736
* o O
D1=82=D%02
PHASE TRANSFORMATIONS IN THE
ALLOY,s T1 : 8%Al : 18MO : 1%V,
(IDEP=502,30+80+00=Cé=06)
AD=517 399

0=7
UNCLASSIFIED

BCE=CAL

SPRIEGHAN YOUNG UNIV PROVO UTAN DEPT
oFf PHuYSICS
o & O
DIFFUSION IN METALS AT ULTRA-
HIGH PRESSURES. ]
(AFOSR=65-0880) ]
AD=614 829 i

SCALIFORNIA INST OF TECH PASADENA W M
KECK LAS OF ENGINEEZRING MATERIALS
o 00
DEFECTS IN ALUMINUM QUENCHED
FROM THE LIQUID STATE,

AD-409 729 3
® o0 } ‘

LY :

RAPID QUENCHING OF LIQUID i

ALLOYS :

A0~282 162 :

OCALIFORNIA UNIV BERKELEY LAWRENCE
BERKELEY LAD
o ¢ 0
LBL=1474
AN INVESTYIGATION oOF
METALLURGICAL FACTORS WHICH AFFECT
FRACTURE TOUGHNESS OF ULTRA-HIGH
STRENGTH STEELS.
(AMMRC=CTR=73=24)
AD=767 270

SCALIFORNIA UNLIV LOS ANGELES SCHOOL
OF ENGINEERING AND APPLIED SCIENCE
s e 0
TR=1 ,

RELATION BETWEEN X SUB IC AND
MICROSCOPIC STRENGTH FOR LOW ALLOY
STEELS.

(ARGD=8C1631=1C)
AD=6%7 145
s 00
UcLA=49-8¢

RELATION BETWEEN K SUB 1IC AND
MICROSCOPIC STRENGTN FOR LOW ALLOY
STEELS.,

(AROD=801481NC)
AD=697 145

SCALIFORNIA UNIV SAN DIEGO LA JOLLA
DEPT OF PHYSICS
o o0
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UNCLASSIFIED

CAR=~COM

SUPERCONDUCTING TRANSITIONS IN
BODY~CENTERED CUBIC THALLIUM=INDIUM
ALLOYS,

(AFOSR=$7=3237)
AD=453 088
® s 0

LATTICE PARAMETERS OF IRON-RICH
IRON-GALLIUM ALLOYS,
(AFOSR=47=1229%)

aD=453 304

SCARNEGIE=MELLON UNIV PITTSBURGN PA
® o @
EXTENSION OF SOLID SOLUBILITY
DURING MASSIVE TRANSFORMATIONS,
{AROP=8253:7=NC)
AD=748 487

SCARNEGIE-NELLON UNIV PITTSSURGH PA
DEPT OF METALLURGY AND MATERIALS
SCIENCE '

e o O

THE EFFECT OF PRIOR=AUSTENITE
GRAIN-SIZE ON THE STRESS=CORROSION
CRACKING SUSCEPTIBILITY OF Ac[sSej.
#340 STEEL.

AD~682 219
* b
CMU=D31=727=)

GRAIN BOUNDARY SEGREGATYION OF
[MPURITIES IN METALS AND
INTERGRANULAR BRITTLE FRACTURE.

A0D-684 497

OCASE INST OF TECH CLEVELAND ONLO
® o 0
TR=2
INTERFACE MOTION [N PHASE
TRANSFORMATIONS. BAINITE
TRANSFORMATIONS IN WYPDEUTELTOID
STEELS .
AD~611 092

SCASE WESTERN RESERVE UNJY CLEVELAND
OM10 DIV OF METALLURGY AND
MATERIALS SCIENCE

L I
MICROSTRUCTURAL=MECHANICAL
PROPERTY RELATIONSHIPS IN HIGH
STRENGTH CAST STEELSs
{AMMRC=CR=69=12(F))

0-8
UNCLASSIFIED

AD=723 990
[ N BN J
TR=1 ’

THE INFLUENCE OF STRUCTURAYL
PARAPETERS ON THE YIELD STRENGTM OF
TENPERED MARTENSITE AND LOWER
BAINITE.

Ap=7i0 789

SCHEICAGO UNIV ILL JANES FPRANCK INST
e e 0
NUCLEAR MAGMETIC RESONANCE 1IN
THALLIUN BORATE GLASSES. 1. THE
THALLIUNS20S CHEMICAL SHIFT,
(AFOSR=49=-0820TR)
AD=483 908

SCLARKSON COLL OF TECHNOLOGY POYSOAM
N Y DEPT OF PHYSILS
¢ & &

EFFECT OF HEAT TREATHENY ON THE
RESISTIVITY oF BETA-BRASS,
(AFOSR=-68=0804)

AD=bbS 404
* o O

HEAT TREATMENT EFFECTS ON SOME
PHYSICAL PROPERTIES OF METALLIC
SINGLE CRYSTALS,

(AFOSR-43~1710)
AD=678 93}

SCOLUMBIA UNIV NEW YORK
e o &
154%0 &

RESEARCH AND DEVELOPMENY WITH
RESPECT TO NEAY TRANSFER IN
GUENCNEING
(AROD=1540 &)

AD~281 BG4

SCOLUMBIA UNIV NEW YORK SCHOOL OF
ENGINEERING AND APPLIED SCIENCE
L
TRA
STUOY ON YIELDING OF IRON,
Ap=435 77¢

SCOMISION NACIONAL DE ENERGLA ATOMICA
QUENGS AIRES (ARGENTINA)
DEPARTANENTO DE NETALURGIA

LI
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UNCLASSIFIED ;
CON=ELE ]

POINT DEFECTS AND MECHANICAL
PROPERTIES OF COLUMBIUM.
AD=425 47§

®CONNECTICUT UNIV STORRS
LI Y
METALLURGICAL FACTORS
INFLUENCING THE MAGNETIC ANALYSIS
OF SURFACE “ARDENED AND TENPERED
STEEL .
AD=422 662

SDAVID TAYLOR MODEL BASIN WASHINGTON
D¢
¢ 0o @ -

oTMB=1807
FACTORS INFLUENCING THE FATIGUE

LIFE OF AN HY=80 COMPOSITION STEEL

FULLY QUENCHED AND TEMPERED TO

VARIOUS STRENGTH LEVELS.

AD=602 075

oDAVID TAYLOR MODEL BASIN WASHINGTON
O © STRUCTURAL MECHANICS Lad
¢« e 0
DTHB=2]40
EFFECTS OF TEMPERING ABOVE THE
LOWER CRITICAL TEMPERATURE A SUB C)
ON THE PROPERTIES OF AN HY=80
STEEL.
AD=§28 979
SDAYTON UNIV OHIO RESEARCH INSY
* s 0
AN INVESTIGATION OF VERY=HIGH~
SPEED~DROP-IMPINGEMENT EROSION OF
110D ALUMINUM.
(AFML=TR=71~104)
AD=728 65% :

CDEFENCE STANDARDS LASS MARIBYRNONG
(AUSTRALIA)
* o 0
IMPROVED TECHNIQUES FOR
DETERMINING TRANSFORMATION
TEMPERATURES DURING SIMULATED
WELDING CONDITIONS,
AD=687 663 _
® s 0
TME STRUCTURAL FEATURES OF
UNDERCOOLED NICKEL AND NICKEL~

0~-9
UNCLASSIFIED

OXVGEN ALLOYS,
AD~716 228

SDEFENSE DOCUNENTATION CENTER
ALEXANDRIA VA
o0 0
0DC=TAS=70~28~1
QUENCHING (COOLING),
AD=704 400 :

YOLUNE 3.

SDREXEL INST OF TECH. PHILADELPHIA PA
DEPT OF METALLURGICAL ENGINEERING
¢ o0
TR=1
SPHEROIDITATION OF BINARY [RON=~
CARBON ALLOYS OVER A RANGE OF
TEMPERATURES.,
AD~4687 738

SDU PONY DE NEMOURS (E I} AND CO
WILMINGTON DEL PLASTICS LEPY
® e O
TOUGHER WIRE JACKETS OF NYLON,
AD=656 117

SEOGEWOOD ARSENAL MO
L N J
EA=TR=40085%
VACUUM (OR FLUXLESS! BRAZING-
GAS QUENCNING OF 6D61 ALUMINUM
ALLOY. :
AD=6%9 1313
¢ o 0
EA=TR=4375
SUCCESSFUL GAS QUENCHING OF
6061 ALUMINUM ALLOY.
AD=704 842
[ 2 I 4
EA=TR=4482
VACUUM=BRAZING «~ GAS=QUENCMING
HISTORY, DEVELOPMENT, AND OVERALL
PROGRAM
AD=722 730
[ N N ]
EA=TR=4459
VACUUM BRAZING=GAS QUENCHING OF
CHEMICAL AND ORDNANCE MUNITIONS.
AD=7S9 {17

SELECTRONIC SYSTEMS DIV L 6 NANSCOM
FIELD MASS
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UNCLASSIFIED

ELE=FOR

LI I

ESD=TR4$8~323

QUENCHABLE EFFECTS OF HIGH
PRESSURES AND TEMPERATURES ON THE
CURIC MONOXIDE OF TITANIUM,
AD=677 839

SELECTRO=OPTICAL SYSTEMS INC PASADENA
CALIF
s o0
TDR62 10811650
IMVESTIGATION OF THE EFFECT OF
ULTRA=RAPID QUENCHING ON METALLIC
SYSTFMS, INCLUDING BERYLLIUM ALLOYS
(ASD~TDR62 181)
AD=28% 309

OFOREIGN TECHNOLOGY DIV WRIGHT=
PATTERSON AFB OHWIO
L Y J
FTID=HY=23=319=68
IRPACT THERMOMECHANICAL
QUENCHING OF ALUMINUM ALLOYS,
AD=893 524
e o 0
FID=NT=23~44%=$8
STRUCTURE AND PROPERTIES OF TNE
KHNOOMVTYU (EP487) AlLOY,
AD=696 301
* o @
FID=HT=2)=859=48
CHANGE IN THE STRUCTURE OF A
FRACTURE AND THE IMPACT STRENGTH OF
AX13HT7r2 STEEL AS A RESULTY OF
OVERHEATING IN HOT WORKING UNDER
PRESSURE AND WEAT TREATMENT,
AD=593 455
) e o 0
FTO=HT=23=8¢7=7Q
FFFECT OF INTERMEDIATE
ANNEALING ON THE TﬁXYURE or
TRANSFORMER STEEL,
AD=723 S46

o 0o 0
FID=HT=23-1057~68
NOTCH SENSITIVITY AFTER VARIOUS
METHODS OF THERMOMECHANICAL
HARDFNING OF STEEL.
AD=493 849
[
FTD=HY=23«1082=47

o=10
UNCLASSIFIED

INFLUENCE OF IRON ON PHASE
COMPOSITION, STRUCTURE, AND
PROPERTIES OF A WEAT RESISTANTY
NICKEL=CHROMIUN=TUNGSTEN ALLOY,

AD=S78 347
[ Y B )
FTID=NT=23=]1187-48

THE EFFECY OF ALLOYING AND MEAY
TREATMENT ON THE STRENGTH AND
CAVITATION RESISTANCE OF ALLOYS
WITH AGE-HARDEHMABLE MARTENS]ITE,

AD=897 403
o 0 O
FYD=NT=2)=1407=47

SOME STRUCTURAL PECULIARITIES
AND DISTINCTIVE PROPERTIES OF CASY
TITANIUM ALLOYS,

AD=682 774
[ 2 I ]
FYD=HT=20e20-p9
HIGH STRENGTH ALLOYS OF THE T1-
AL=MO=V SYSTEM,
AD=4697 571
[ 2 BN )
FID=NT=28=84=7])
COMPARATIVE MEAR RESISTANCE OF
DIFFUSION LAYERS,
AD=729 039
¢ o o
FID=RY=24=bb=59

WORK MARDENING OF 26KH2NGSH
STEEL DURING PLASTIC OEFORMATION 1IN
THE HARDENED STAIE,

AD=69% 891
[ I BN )
FTD=MT=28=130+71]

CREEP LINIT AND STRUCTURAL
STABILITY OF THE PARENT METAL AND
WELD JOINTS MADE FROM IWPROVED LOW-
ALLOY HEAT=RESISTING STEEL 12MKkM
AND 12KMINF,

AD=727 872
[ 3 BN J
FI0=UT=20alPRas?

METASTABLE PHASES IN ALLOYS OF
TITANIUM, THE MECHANISM AND
KINETICS OF THEIR FORMATION
IMETASTABILNYE FAZY V SPLAVAKH
TITANA: MEXKHANIIZN 1 KINETIKA IKH
OBRAZOVANIYAL,

AD=673 807
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UNCLASSIFIED

® & O
FID="MT=24=218-49
INVESTIGATION OF THE FORMATION
OF TITANIUM ALUMINIDE TLIAL FROM A
SOLID SOLUTION BY THE NODULUS OF
ELASTICITY METNHOO,
AD=700 624
® o o
FTD=MT=284=240=4%
SHORT=DURATION AND STRESS-
RUPTURE STRENGTH OF BETA=ALLOY OF
T1=MO=CR=FE=AL SYSTEM AT MNIGH
TEMPERATURES,
AD=700 39}
® e o
FTO=NT=24-282-69
INVESTIGATION OF WgAR
RESISTANCE OF ALUMINUM ALLOYS V95,
VAD23 AND D16,
AD=702 289
e 0 @
FTD=MT=24=287~70
THE MECHANISM OF THE VARIAT]ION
IN THE ABRASIVE WEAR RESISTANCE OF
Gl3L STEEL AFTER MHARDENING,
AD=720 2379
*® 9 O
FTID=HT=24=17)2=72
THE EFFECT OF PRELIMINARY NHEAT
TREATMENTS ON THE cORROSION OF
TITANIUM ALLOY TVO,
AD=759 b62&
* o0
TY 62 1760
KINETIC AND GEOMETRIC
CHARACTERISTICS OF MARTENSITE
CONVERSJON IN AN IRON-NICKEL~-
MANGANIC ALLOY
AD=400 501
L N N
TY 63 124
T0 DETERMINE TNE ENERGY OF
FORMATION OF VACANCIES IN SILVER
AD=400 5085

SFRANKFORD ARSENAL PHILADELPHIA PA
s e 0
FA=M&5=1~]
STRESS CORROSION TESTS OF SOME
WROUGHT MG~L1 BASE alLOYS,
AD=603 SS1

0=11
UNCLASSIFIED

FRA-GEN

SFRANKLIN INST RESZARCH LADS
PHILADELPHIA PA
o o0
F=82362
NON=EQUILISRIUN EFFECT
STRUCTURES PRODUCED BY DRASTIC
QUENCHING FROM THE LI1QUIC STATE.

(ARQD~5409:2-uC)
AD=688 72}
® o o
FeCl049

A STUDY OF ALLOYING THEORY
USING METASTABLE STRUCTURES.
AD=456 03]

SGENERAL DYNAMICS/CONVAIR SAN DICGO
CALIF
¢ o
GDC=PRr=34¢
EVALUATION OF. METHODS TO REDUCE
HAND STRAIGHTENING OF QUENCHED
ALUMINUN PARTS, :
AD=677 587

SGENERAL DYNAMICS/FORT WORTH TEX
s o0
ERR Fw213
SURFACE TRANSFORMATIONS IN AN
IMPACTED STEEL ROD,
AD=430 353 '

SGENERAL ELECTRIC CO SCHENECTADY N Y
L N
PEST REACTIONS IN INTERMETALLIC
COMPOUNDSe 1+ GRAIN BOUNDARY
HARDENING IN NIGAs
(ASD=TDR63 309 Pi).
AD=405 82)

SSENERAL ELECTRIC €O .SCHENECTADY N Y
RESEARCH AND D!V!Lo'ﬂtn} CENTER
® o0
IMPURITY CURRENTS GENERATED BY
VACANCY CURRENTS IN MNETALS,
(AROD=815627=MNC) -

SGENERAL STEEL INDUSTRIES INC GRANITE
CITY ILL CASTINGS OIV
* o O

MANUFACTURING METHODS, AND
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UNCLASSIFED

HARSLEH

PHYSICAL PROPERTIES OF
OIRECTIONALLY SOLIDIFIED %8 IN. X
60 INeo X 4 INe AND & INe THICK CAST
STEEL PLATES,
(AMMRC=CR=70~6)
AD=716 68

ONARVARD UNIV CARGRIDEE wASS DIV OF
ENGINCERING AND APPLIED PHYSICS
e o 0

TR=19

FORMATIONs STABILITY AND
STRUCTURE OF PALLADIUM=SILICON
BASED ALLOY GLASSES.

AD=~488 142
o e
TR=548 .

ON THE INTERACTION BETYWEEN
POINT DEFECTS AND INCLUSIONS 1IN
CRYSTALS.

AD=667 238

0117 RESEARCH INST CHICAGO ILL
¢ e o
2194 |}
A STUDY OF THE TI=ZR-0 SYSTEM.
(ARL=63 104)
AO0=~410 593

oJLLINOIS INST OF TECH CHICAQO
[ I ]

INFLUENCE OF ODEFORMATION ON ThE
TEMPERING OF 1045 MARTENSITE,
{AROD=5533:3~-MC)

AD=705 920

oILLINOIS INST OF TECH CHMICAGOS oOEPY
OF METALLURGICAL ENGINEERING
® o 9
117=55217«F
THE DEFORMATION OF MARTENSITE.
(AROD~5533:6)
AD~494 503

OILLINOIS UNIV CHICAGO OEPT OF
MATERIALS ENGINEERING
® o o
DYNAMIC BEKAVIOR OF METALS
UNDER TENSILE IMPACTe PART [1¢
ANNEALED AND €COLD WORKgD MATERIALS,
(AFML=TR=69=76PT=2)

0=12
UNCLASSIFIED

AD=887 984

SILLINOLIS UNIV URDANA
e 00
EQUILIBRIUN SOLUTIONS OF
NITROGEN IN COLUMBIUN=BASE ALLOYS.
(AFHL=TDRAS 13%)
ApD=402 829
® 00
AN INTERNAL FRICTION STUDY OF
VACANCIES IN A QUENCHED AU-~NI SOLID

SOLUTION.
(AFOSR=64-1601)
AD=6%) 704
® e 0
™3

THE DIFFUSION OF SINGLE AND
DIVACANCIES IN QUENCHED GOLD
AD=209 325

SILLINOIS UNIV URBANA MATERIALS
RESEARCH LAD
L N
VACANCY ANNEALING IN THREE
DIFFERENT EXPERIMENTS N GOLD.
LAROD=3349: %)
AD~684 872

SINTERAGENCY DATA EXCHANGE PROGRAN
[ I B
10EP=502:30080000~Cé-04

PHASE TRANSFORMATIONS IN THE
ALLOY, T] 2 8SA] 3 18m0 ¢ 8V,
AD=617 2% .

SISTITUTO SPERINENTALE OEI NETALLS
LEGSER]  MILAN (ITALY)
L2 I
13 177 4401 0%

RESISTOMETRIC INVESTIGATION OF
PRE-PRECIPITATION IN THE Al=MNG 58
ALLOY.

AD=602 103

SLEHIGN UNIV DETHLENWEM PA DEPT OF
METALLURGY AND MATERIALS SCIENCE
¢ 00
THE DEVELOPMENY OF MARTENSITIC
MICROSTRUCTURE AND MICROCRACKING IN
AN FE=1+848C ALLOYy
(ARDD=9121:2~NC)
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UNCLASSIFLED

AD=762 979

SLINDEN LABS INC STATE COLLEGE PaA
¢ 00
CHENICAL STRENGTHENING OF
CERAMIC MATERIALS.
AD=652 2390

SLOCKMEED NISSILES AND SPACE €O INC
PALO ALTO CALIF PALO ALTO RESEARCH
LA

e o »

PHYSICAL METALLURGY BASIS FOR
ACHIFYING 300=KS] STRENGTH IN
TRANSAGE TITANJUM aLLOYS.
(AMMRC=CTR=73=28)

AD=766 214

OLOCKHEED MISSILES AND SPACE €O
SUNNYVALE cALlF
L )

MERYLLIUM: AN ANNOTATED
BIBLIOGRAPHY, JULY ~ SEPTEMBER
1962, SUPPLEMENT 11

AD=404 466

SLOCKNEED=GEORGIA CO MARJETTA
MATERIALS RESEARCH ANO DEVELOPMENT
LAB

LI
MECHANISM OF SUPERPLASTICITY IN
AL=78SIN ALLOY.
aD=707 740

SMANLABS INC CAMBRPIDGE MaASS
® o @
THERMOMECHANICAL TREATMENTS
APPLIED TO ULTRAKRIGH=STRENGTH
BAINITYES.
AD=23D0 911

SMARTIN MARIETTA CORP BALTIMORE MD
RESEARCH INST FOR ADVANCED STUDIES
* o o
RIAS=TR=72=25C
STRESS=CORROSION CRACKING OF AL~
ZIN~MG ALLOYS: THE CORROSION
BEHAVIOR OF GRAIN BOUNDARY
CONSTITUENTS.
AD=753 273

0-13
UNCLASSIFLED

LIN=MAS

™R=¢
STRESS-CORROSION CRACKING OF AL~
IN=MG ALLOYSS TNE CORROSION
BENAVIOR OF GRAIN BOUNDARY
CONSTITUENTS,
AD=7%) 273

SHMARTIN MARJETTA CORP ORLANDO FLA
ORLANDO D1V
e o O
OR=10287
RESEARCH ON DEFORMATION AND
POSSIBLE STRENGTHENING MECHANISHS
FOR SOLID SOLUTION PHASES OF
TITANIUM,
(AFML=TR=69-293)
AD=844 122

OMASSACHUSETTS INSY OF TECH CANMNBRIDGE
s 0 0
STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LiQUID
METALS,
AD=718 902

OMASSACHUSETTS INST OF TECH CAMBRIDGE
LI N ]
INVESTIGATION OF SOLIDIFICATION
OF HIGH STRENGTH STEEL CASTINGS.
(AMRA=CR&3 04 1)
AD=432 999

OMASSACHUSETTS INSY OF TECH CAMBRIDGE
CENTER FOR MATERIALS SCIENCE AND
ENGINEERING

e 00

STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID
METALS.

AD=739 340
* 0 O

STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID
METALS.

AD=749 679
o s @

STRUCTURE AND PROPERTY CONTROL
THMROUGH RAPID QUENCHING OF LIQUID
METALS.

AD=757 677
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UNCLASSIFIED

MAS=NaYV

OMASSACHUSETTS INST Or TECH CAMBRIDGE
DEPT OF METALLURGY
LI
TR=-12
COOLING RATES IN SPLAT COOLING.
AD=639 092

SNASSACHUSETTS INST OF TECH CANBRIDGE
DEPT OF METALLURGY AND NATERIALS
SCIENCE

* o @

ON THE MECHANISM OF DISPERSION
STRENGTHENINGe. (l)e STORED ENERGY
MEASUREMENT IN DISPERSION
STRENGTHENED IRONe (11)e

AD=764 150

SHASSACHUSETTS INST OF TECH CAMBRIDGE
DEPT OF NAVAL ARCHITECTURE AND
MARINE ENSINEERING

* s 0
INVESTIGATION OF DISTORTION
REMOVAL IN WELDED STRUCTURES.
AD=721 537 ’

®MASSACHUSETTS INSY OF TECH cAMBRIDGE
LAB FOR INSULATION RESEARCH
LI }

TR180
TONIC CONDUCTIVITY IN XCLeKBR
MIXED SINGLE CRYSTALS,
AD=410 100

SMASSACHUSETTS INST OF TECH CAMBRIDGE
NATIONAL MAGNET LAB
* o 0O
MAGNETIC PROPERTIES OF
SUPERCONDUCTING MO=RE ALLOYS.
{AFOSR=67-1010)
AD=652 132

OMASSACHUSETYS INST OF TECH CAMBRIDGE
RESEARCH LAB OF ELECTRONICS
® o o
RLE=427
DEVELOPMENT OF A LARGE=VOLUME
SUPERCONDUCTING SOLENOID.
AD=A0A 445

OMASSACHUSETTS INST OF TECH LEXINGTON
LINCOLN Las

0=14
UNCLASSIFIED

o o0
Ja=3303
QUENCHABLE EPFECTS OF WIGN
PRESSURES AND TENPERATURES ON THE
CUBLIC MONOXIDE OF TITANIUN.
1ESD=TR=48~-323)
AD=677 839

ONIDWEST RESEARCH INST KANSAS CITY MO
® 00
MECHANISNS OF FATIGUE IN MILL~
ANNEALED Tl=fALeaV AT ROOM
TENPERATURE AND 400F.
(AFNL=TR=7]=81)
AD=728 239

ONATIONAL MATERIALS ADVISORY S0ARD
INAS=NAE) WASNINGTON D ¢
® e 0
NMAB=307
PRODUCIBILITY OF ARTILLERY
SHELLS MADE FROM HFe=) STEECL.
REPORY OF THE AD HOC COMMIYTEE ON
SHELL STEEL.
AD=763 %08

ONATIONAL RESEARCH COUNCIL OF CANADA
OTTAWA (ONTARIO) OIV OF APPLIED
PHYSICS

L )
NRC=-8973
PLATINUM RESISTANCE THERNOMETRY
IN THE RANGE $30-900C,
AD=634 960

ONAVAL AIR ENSINEERING CENTER
PHILADELPHIA PA  AZRONAUTICAL
MATERIALS LAB

® 00
APPLICATION OF POTENTIOSTATIC
AND GALVANOSTATIC TECHNIQUES TO THE
STUDY OF INTERGRANULAR CORROSION IN
HIGH STRENGTH ALUMINUM ALLOYSe
AD=47¢6 0887

SHAVAL RESEARCH LAD WASHINGTON D ¢
[ I B )
EXPERIMENTAL DEVELOPMENT OF
RADIATION RESISTANY 85,000 PSt
YIELD STRENGTH REACTOR VESSEL LOW
ALLOY STEEL FILLER METAL (PRE-

/20uC1




T

TR e -

UNCLASSIFIED
NAV=PEN
IRRADIATION EVALUATION), ALLOYS.
AL=710 130 (AFHL=TR=69=141)
o o0 AD~887 007
NRL=4670

CORROSION=FATIGUE CRACK
PROPAGATION STUDIES OF SONE New
HIGH=STRENGTH STRUCTURAL STEELS.

AD=587 077
® 0 @
NRL=T483

SIGNIFICANCE OF CHaARPY=Y TESY
PARAMETERS AS CRITERIA FOR QUENCHED
AND TEMPERED STEELS,

AD=751 S34
L N I ]
NRL=NR=2598

LIGAMENT INSTABILITY MODEL FOR
STRESS CORROSION AND FATIGUE CRACK
PROPAGATION IN A 9390 STEEL

AD=761 148

ONAVAL SHIP RESEARCH AND DEVELOPMENT
CENTER BETHESDA MD
> & @
NSROC~3701
EFFECTS OF MICROSTRUCTURE,
COMPOSITION, AND STRENGTH ON THE
STRENGTN=DIFFERENTIAL PHENOMENON
OASERVED IN HY-BO STEEL.
AD=733 048
®* & 9
NSRDC=3722
EFFECTS OF MICROSTRUCTURE,
COMPOSITIONs AND STRENGTH ON THE
NIL DUCTILITY TRANSITION (NDT)
TEMPERATURE OF HY=80 STEEL.
AD=737 &40

ONORTH AMERICAN AVIATION SCIENCE
CENTER  THOUSAND OAKS CALIF
® o 0
A FUNDAMENTAL STUDY OF DEFECT=
DISLOCATION INTERACTION IN NACL
TYPE LATTICES.
AD=615 974

ONORTN AMERICAN ROCKWELL cORP LOS
ANGELES CALIF LOS ANGELES D1V

LI
NA=69-350
PESIGN ALLOWABLES FOR TITANIUM
0=18
UNCLASSIFIED

SNORTH CAROLINA STATE UNIV RALEIGN
® o0
TR=70-11
EXPERIMENTALLY-DETERMINED
PLASTIC WAVE VELOCITIES IN FULLY~
ANNEALED 1100F ALUMINUM (STRIKER
VELOCITY 89 FT/SEC TO 788 FT/SEC).
AD=717 328

SNORTH CAROLINA STAYE UNIV RALEIGH
OEPT OF ENGINEERING RESEARCH
[ )

DIE KOBALTECKE 1M
OREISTOFFSYSTEM KOBALT==NOLYBDAN==
BOR, (COBALY IN THE TERNARY SYSTEM
COBALT = MOLYBDENUM=BORON),
tAROD=-5010210)

AD~64%¢ 104

ONORTHWESTERN UNIV EVANSTON ILL DOEPTY
OF MATERIALS SCIENCE
e e e
SPINODAL DECOMPOSITION DURING
CONTINUOUS COOLING,
{AROD=4975:))
AD=643 302
[ )
THE DEFECT SYRUCTURE OF !RON
OX1DE,
{AFOSR=49=31887TR)
AD=691 529

SOFFICE OF NAVAL RESEARCH LONDON
(ENGLAND)
® 00
ONRL=R=108«69
METALLURGY AY LIVERPOOL,
AD=851 293

®PENNSYLVANIA STATE UNIV UNIVERSITY

PARK MATERIALS RESEARCH LAD
*® o 0
EXPERIMENTAL CONFIRMATION OF

MAJOR CHANGE OF DEFECT TYPE WITH
TEMPERATURE AND COMPOSITION N
1ONIC SOL1DS,
(AFOSR=64=-2180)

/20%cC)

e e e v man At v T

'§i
;
i
]

iR e er D e




r-—--1-n----’--:ul:!Illl!lll!lll!lllIlllIl!!!E!!!!!!!!!"""""F""""""r"

UNCLASSIF1ED

PEN=RES

AD=643 9§52

SPENNSYLYANIA UNIV  PNILADELPHIA
SCHOOL OF METALLURGICAL ENGINZERING
o o 0

AN ELECTRON MICROSCOPE STUDY OF
QUENCHED GOLD=PALLADIUM ALLOYS. [,
A STUDY OF THE ELECTRICAL
RESISTIVITY CHANGES PRODUCED BY
QUENCHING AU PD ALLOYS. Ile THE
EFFECT OF QUENCHED=IN yACANCIES ON
THE MECHANICAL PROPERTIES OF GOLO~
PALLADIUM aLLOYS. 11].

aD=439 056
..Q.
TR~} .

FLECTRON MICROSCOPE
O8SERVATIONS OF QUENCHED AND AGED
GOLD AND GOLD=PALLADIUM ALLOYS,

AD=6%6 455

SPENNSYLVANIA UNIV PHILADELPHIA
SCHOOL OF METALLURGY AND MATERIALS
SCIENCE

s o 9
PLASTIC PROPERTIES AND FRACTURE
OF TITANIUM=ALUMINUM ALLOYS.
AD=712 474

i SPHILCO=FORD CORP
AERONUTRONIC DIV
L3 Y

NEWPORT BEACH CALIF

TR=1
PRELIMINARY THERMOMECHANICAL
TREATMENT OF D4AC STEEL.
AD=712 485

1 SPICATINNY ARSENAL DOVER N J ARNY
EXPLOSIVE QRONANCE DISPOSAL CENTER
® & @
THM=1667
FEASIBILITY STUDY ON EOD
APPLICATIONS FOR LIQUID NITROGEN.
AD=a 1A 484

SPOLYTECHNIC INC OF BROOKLYN N Y DEPY
l OF PHYSICAL AND ENGINEERING
METALLURGY
LI '
TRe]
FIRST AND SECOND ORDER PHASE

0=1¢
UNCLASSIFIED

CHANGES N SPLAT COOLED AU~CD AND
AU=2N ALLOYS.
AD-71g 807
® o0

TR=2

MARTENSITIC TRANSFORNATION IN &
SPLAY COOLED AU=S0 ATE CO ALLOY.
AD=713 797 :

SPRINCETON UNIV N 4 DEPY OF
AEROSPACE AND WECMANICAL SCIEncES
¢ s
%460
SOLID PROPELLANY COMBUSYION
MECHANISH STUDIES.
AD=%64 276

ORENSSELAER POLYTECHNIC INST TROY N Y
NATERIALS DIV
® 0o 0
TR=) . ‘

TRANSHISSION ELECTRON
MICROSCOPY STUDY OF AL~ZN=NGs
AD=712 8Qe

® 0o 0

TR=2

AN ELECTRON MICROPROBE aANALYSIS
OF SOLUTE SEGREGATION NEAR GRAIN
BOUNDARIES IN AN AL~ZN=MG ALLOY.

AD=722 03a
® e 0
TR=3

A STUDY OF GRAIN BOUNDARY
PRECIPITATEFREE ZONE FORMATION N
AN AL~INeME ALLOYS

AD=734 417
® o
T™R=3 .

HETEROGENEOUS NUCLEATION OF
GANMA 1IN AL=AG AND AL=AG({CD OR cu!}
ALLOYS.

AD=742 03s
e e 0
TR=4

EFFECT OF TITANIUM ADDITIONS ON
THE AGING CHARACTERISTICS OF AN AL~
ZNeME ALLOY,

AD=7% 198

SRESEARCH INST TENPLE UNIV
PHILADELPNIA PA
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* 0
PLASNA JET CHEMISTRY.
(AFOSR=65=-1002)
AD=425 §9)

SRTYNOLDS “ETALS CO RICHNOND VA
RETALLURGICAL RESEARCH DIV
¢ e 0
HIGH STRENGTH ALUMINUM ALLOY
ODEVELOPMENT .
LAFML=TR=70~171)
AD=873 241

SROCK ISLAND ARSENAL ILL
L I Y
R1A=63=2761}
EXPERIMENTAL NEAT TREATMENT OF
W=40 MACHINE GUN BOLTS,
AD=423 25}

SRUTGERS <« THE STATE UNIV NEW
BRUNSWICK N VU MATERIALS RESEARCH
LAB

* & ®
FATIGUE STUDY OF QUENCHED AL~
8¢5 AT S IN ALLOY.
(AFML=TR=71~68)
AD=726 582

OSHIP STRUCTURE COMMITTEE WASHINGTON
0
¢ s s 0
§SC~207
EFFECT OF FLAME AND MECHANICAL
STRAIGNTENING ON MATERJAL
PROPERTIES OF WELDMENTS.
AD-=710 521

*SOUTHWEST RESEARCH INST SAN ANTONIOD
TEx DEPT OF STRUCTURAL RESEARCH
L N

THE EFFECT OF RESIDUAL STRESS
ON CRACK PROPAGATION IN WY=$0D
SYEELS.
AD=732 028

SPACE AND MISSILE SYSTEMS
ORGANIZATION LOS ANGELES CALIF

LI Y Y
SAMSO=TR=71-248
THE EFFECT OF MICROSTRUCTURE ON
o=17
UNCLASSIFIED

PR

s

UNCLASSIFIED

REY-T]Y

FATIGUE CRACK PROPAGATION IN TI=4AL~
GV=2SN ALLOY.
AD=733 338

OSTANFORD UNMLIVY CALLF OEPTY OF
MECHANICAL ENGINEZERING
o 00
INTERPRETATION OF SODIUM LINE-
REVERSAL MEASURENENTS IN RAPID
EXPANSIONS OF NITROGEN,
AD=748 829

SSTANFORD UNIV CALIF STANFORD
ELECTRONICS LADS
* 00
6% 049
OEFECT STRUCYTURES IN QUENCHED
AND ANNEALED GAAS CRYSTALS,
AD=602 0803
L I )
TR5106 1
DEFECYT STRUCTURES IN QUENCHED
AND ANNEALED GAAS CRYSTALS,
AD=602 801

SSTATE UNIV OF NEW YORK STONY BROOK
DEPY OF NATERIALS SCIENCE
L N 3 ]
PRECIPITATION IN LIQUID-
QUENCHED AL=BASE S1,
(AROD=8571:2=NC)
AD~745 108
LN BN J
PHASE DECOMPOSITION OF L1QUID~-
QUENCHED AL=28 AT o8 IN,
{AROD=857123=MC)
AD-76S 130
o 00
SPINODAL DECOMPOSITION IN
LIQUID=QUENCHED AL=22 AT .8 2N,
(AROD=~8751c4=HC)
AD=765 139

STITANIUN METALS CORP OF AMERICA NEW
YORK
* e
DEVELOPMENT OF A STABLE=BETA
TITANIUM ALLOY.

({WAL=CR=405.2/5)
AD=401 825
L I
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TRW=UN]

OEVELOPHENT OF A STABLE=RETA
TITANIUN ALLOY.
(MaL=-TRY40S 2 4}
AD=408 201
LI I
NEVELOPMENT OF a4 STABLE-BLTA
TITANIUN ALLOY.
(MAL=CR=%40%+2/7)
AD=412 477
e ¢ 0
DEVELOPMENT OF A STABLE-DETA
TITANIUN ALLOY.
(WAL=TR=%08§/2~0)
AD=417 39¢

eTRY EQUIPHENT CGROUP CLEVELAND ONIO
RATERIALS TECHNOLOGY LaS
s 00
ER=73844]

EFFECT OF ALLOYING ELENMENTS ON
TEMPERED MARTENSITE EMgRITTILEMENT
AND FRACTURE TOUGHNESS OF (LOW ALLOY
MIGH STRENGTH STEELSe
LAMNRC CR=§9=18/F)

AD=718 04l

SUNITEZD AIRCRAFY CORP
CONN RESZARCH LASS
¢ s
UACRL=JU?10848~%
INVESTIGATION TO DEVELOP A MIGH
STRENGTH EUTECTIC ALLOY WITH
CONTROLLED MICROSTRUCTURE.
AD=A73 832

CAST HARTFORD

SUNITED STATES STEEL CORP NONROEVILLE
PA :

[ N B )

PRODUCTION AND PROPERTIES OF

SN1eCR-MO=y STEEL PLATES.
AD=429 447
¢ 00

THE EFFECT OF COBALT ON THE
STRENGTH AND TOUGHNESS OF N1=CR=MO
HIGH=YIELD=-STRENGTH STEELS.

AD=400 790
® & @

RASE=METAL EVALUATION OF A
PRODUCTION ELECTRICFURNACE WEAT OF
SNI=CR=MO=v STEELs

AD=400 793

o=18
UNCLASSIFIED

[ B 4
AAS NP6
SUBSTITUTION DF MANGANESE FOR
NICKEL IN NI=CRen0 STEELS.
AD=N29 1%}
oo
AAS NPeS
FEASISILITY OF DEVELOPING AN WY
1807210 WELORENT.
AD=429 42

SUNITED STATES STEEL CORP NONROEVILLE
PA APPLIZO RESEARCH LA
L N B

RAPID NEAT TREATNENY OF SMl~CR~

no=V STEEL,
AD=4%8¢ 330
[ N )

UNIDIRECTIONALLY SOLIDEIFIED
WROUGNT STEEL LRMOR.
(ANARC=CR=49=01(F))

AD=408 880
L I )

I1NPROVED PROCESSING PROCEDURES
FOR MEAT=-TREATADLE DUAL-NARDNESS
STEEL ARNOR,

{ANNRC-CR=4=19?)
AD=699 419
o o0
S-11l0¢

EFFECY OF CONPOSITION AND MEAT
TREATHENT ON TNE MECHANICAL
PROPERTIES OF NI=CR=NO SUBMARINE-
HULL STEELS =~ 1.

AD=4S9 672

SUNITED STATES SYEEL CORP PITTSBUREH
[ 4]
[ N B J
CONTRACY
DEVELOPNENT OF AN HY=130/180
WELDNENT .
AD=42) 813
L I BN J
s11108
SIMULATION OF THE COOLING OF A
WATER=QUENCNED 8-INCH-THICK PLATE.
AD=423 8]
L I BN )
$11109
EYALUATION oF L
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WARDENABILITY, TEMPERABILITY, AND
MECHANICAL PROPERTIES OF TEN SNI=CR~-
MO STEELS.

AD=42) 807

” & @
$2000C )
FEASIRILITY OF DEVELOPING AN HY=
18077210 WELDMENT.
AD~-423 812

SUNIVERSITY OF SOUTHEARN CALIFORNIA LOS
ANGELES
LI
THE ROLE OF IMPERFECTION
CHEMISTRY IN THE CHARACTERIZIATION
OF MATERIALS,
LAFOSR=67-1091)
aD=652 100

SUTAW UNIV  SALT LAKE CITY DIV OF
MATERIALS SCIENCE AND ENGINEERING
¢ o 0
SUPERLATTICE FORMATION IN THE
N1=CO SYSTYEM,
{AROD=859]:3=MC)
AD=765 141

SHASHINGTON UNIV SEATTLE
* o O
FATIGUE HARDENING IN ANNEALED
AND NEFQORMED ALUMINUM AND COPPER,
LAROD=7508%3=MC)
AD=716 076

OWATERTOWN ARSENAL LABS MASS
L
WAL-CR=405.2/5
CEVELOPMENT OF 4 STABLE=BETA
TITANIUM ALLQY,
AD=601 825
LI )
WAL=CR=405.2/7
DEVELOPMENT OF A STABLE=BETA
TITANIUM ALLOY,.
AD=412 477
® o 0
waAl=TR320
AUSTENITIC DECOMPOSITION IN
WELDING STEEL.
AD=407 343
e o 0

O=1¢
UNCLASSIFIED

UNI=WAT

WAL~TR40S 2 ¢
DEVELOPMENT OF A STABLE~BETA
TITANIUM ALLOY.
AD=408 20}
e o 0
WAL=TR=405/2=~8
DEVELOPMENT OF A STABLE-BETA

TITANIUM ALLOY. f

AD=619 399

OWATERVLIET ARSENAL N Y
L I B
WyT-7012
SUSCEPTISILITY OF GUN STEE.5 TO
STRESS CORROSION CRACKING.
AD=717 5513
* & O
WyT=7018
SOME OBSERVATYIONS ON THE
RELATIONSHIP BETWEEN MICROSTRUCTURE
AND MECHANICAL PROPERTIES IN LaRGE
CYLINDRICAL GUN TUBE FORGINGS.
AD=702 912
L B
wvY=-7020
VARIATION IN MECHANICAL
PROPERTIES OF TSMPERED MARTENSITE
GUN STEEL.
AD=703 120
* o
WyT=7104
THE ELEVATED TEMPERATURE
PROPERTIES OF TWO 81MM MORTAR TUBRE
ALLOYS 4337M AND 4140,
AD=726 952
e o 0
WyT=7250
THE PULSAR: AN ULTRA HIGH
SPEED MEATING AND QUENCHING SYSTEM.

AD>754 530
* o @
WyT=7262
RAPIDLY AUSTENITIZED LOW CARBON
STEEL .
AD=753 928

SWATERVLIET ARSENAL N Y BENET LaABS

* & o
WyT=4528
THE HMEATING OF METALS IN AN
ELECTROLYTE.
24 14]
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UNCLASSIFIED
WAY=WIN

AD=423 OI¢

SWAYNE STATK UNIV DOETROIT MicH DEPY
OF METALLURGICAL ENGINEZERING

[ N B
=)
THE NIJAL ORDERING SYSTEM,
AD=$38 497

oWESTINGHOUSE ELECTRIC CORP

PITTSBUREN PA  ASTRONUCLEAR LAD

[ 2 I

THE RELATIONSHIP OF
MICROSTRUCTURE AND MECHANICAL
PROPERTIES OF EXTRUDED TITANIUM
ALLOY BARS TO THE PRIQOR DEFORMATION
PROCESSING HISTORY,
(AFML=TR=7 (=28 -
AD=8088 27! :

SWINDSOR UNIV (ONTAR]O)
LI
TRANSFORMATIONS IN FE~CO
ALLOYS,
AD=652 47

UNCLASSIFIED /20KC}




g

UNCLASSIFLED

SUBJECT

SAIRFRANES27]
TITANIUM ALLOYS
INVESTIGAYION YO DEVELOP A WIGH
STRENGTH STRESS~CORROSION RESISTANT
NAVAL ATRCRAFT ALUMINUM ALLOYs®
AD=720 398

oALLOYS
METASTABLE ALLOY PHASES OBTAINED
[} RAPID QUENCHING OF MOLTEN
METALS.
AD=282 362

INVESTIGATION OF THE EFFECT OF
ULTRA=RAPID QUENCHING ON &
BERYLLIUM ALLOY SYSTEMS.

AD=284 409

BRAZING

VACUUM BRAZING=GAS QUENCHING OF
CHEMICAL AND ORDNANCE MUNITIONS.o
AD=75% 117

CRYSTAL LATTICE OE FECTS
OIFFUSION IN PURE NOBLE METALS

UNDER HYDROSTATIC PRESSURE!
DIFFUSION AS A FUNCTION OF
TEMPERATURE! INTERNAL FRICYION IN
ALPHA BRASS! TRACER DIFFUSION
STUDIES! ACTIVATION VOLUME OF A
VACANCY.

AD=808 483

PHASE STUDIES
STUDY OF THE TITANIUM=ZIRCONIUM=
OXYGEN SYSTEMI REPTe FOR 15 MAR 40~
30 APR 642,
AD=410 593

SALUMINUM
DEFORMATION
MECHANISH OF SUPERPLASTICITY IN
AL=788IN ALLOY.®
AD=707 740

POWDER METALLURGY :
STRUCTURE AND PROPERTY CONTROL
THL.OUGH RAPID QUENCHING OF LIQUID
METALS .o
AD=749 679

QUENCHING (COOLING)

D=1
UNCLASSIFIED

INDEX

DEFECTS IN ALUMINUM QUENCHED
FROM THL LIQUID STATE VARIATJONS OF
VACANCY CONCENTRATIONS WITH :
QUENCHING TENPERATURE AND THE TYPE
OF VACANCY ODEFECTS FORMED.

AD=409% 729

SALUMINUN ALLOYS
AGING(MATER]IALS)
CHANGE IN PROPERTIES DURING
AGING OF ALUMINUM ALLOYS-=
TRANSLAYION.
AD=713 921

CARTRIDGE CASES
FEASIBILITY STUDY FOR
DEVELOPMENT OF AN ALUMINUM ALLOY
FOR FABRICATION OF SHMALL ARMS
CARTRIDGE CASES+o
AD=74% 508

CHEMICAL PRECIPITATION

REPRINT? A STUDY OF GRAIN
BOUNDARY PRECIPITATE=FREE ZONE
FORMATION [N AN AL=ZIN=MG ALLOY,
AD=734 617

CONTAINERS
VACUUM (OR FLUXLESS) BRAZING-GAS
QUENCHING OF 6061 ALUMINUM ALLOYee

AD=0649 313

COOLING
EVALUATION OF METHODS TO REDUCE
HAND STRAIGHTENING OF QUENCHED
ALUMINUM PARTYS.e®
AD=477 587

CORROSION
APPLICATION OF POTENTIOSTATIC
AND GALVANOSTATIC TECHNIQUES YO THE
STUDY OF INTERGRANULAR CORROS]ION
IN HIGH STRENGTHN ALUMINUM ALLOYS.
AD~-476 B57

DECOMPOSITION :
REPRINT! SPINODAL DECOMPOSITION
IN LIQUID=QUENCHED AL=22 AT % 2ZN.
AD=765 1239

DISPERSION HARDENING

/20HCI




UNCLASSIFIED

VER=WEA

EFFECT OF TITANIUM ADDITIONS ON
THE AGING CHARACTERISTICS OF AN AL~
IN=NG ALLOY.@
AD=7%4 198
REPRINT: PRECIPITATION IN
LIQUID=QUENCHED AL=BASE S5,
AD=748 100

FATIGUE (MECHANICS)

REPRINT: FATIGUE HARDENING IN
ANNEALED AND DEFORMED ALUMINUM AND
CoOPPER.

AD~716 074

FATIGUE STUDY OF QUENCHED AL=6¢6

AT 8§ IN ALLOY.o '
AD=726 582 N

FORGING :

COMPARISON OF ALUMINUM ALLOY
7050, 7049 MAS2s AND 7178=7736 DIE
FORGINGS.o

AD~=7466 328

GRAIN BOUNDARIES
AN ELECTRON MICROPROBE ANALYSIS
OF SOLUTE SEGREGATION NEAR GRAIN
BOUNDARIES IN AN AL=ZNeMG ALLOY.e
AD=722 034

GRAIN STRUCTURES(METALLURGY)
TRANSHISSION ELECTRON MICROSCOPY

STUDY QF AL~IN=MGeo

AD=712 809
REPRINT! IMPURITY CURRENTS

GENERATED BY VACANCY CURRENTS IN
METALS.
AD~745 49

HEAT TREATMENT
EFFECT OF COMBINED DEFORMATION
AND HEAT TREATMENT ON PROPERTIES OF
ALUMINUM ALLOYS==TRANSLATION.
AD=T733 979

MECHANICAL PROPERTIES
REVIEW OF RECENT DEVELOPMENTS.
MECHANICAL PROPERTIES OF METALS,e
AD~734 14
HIGH STRENGTH ALUMINUM ALLOY
DEVELOPMENT o
AD=~873 24}

D=2
UNCLASSIFIED

NETALLOGRAPNY
FEASIBILITY STUDY rFoOR
DEVELOPHENT OF AN ALUMINUM ALLOY
FOR FABRICATION OF SMALL ARNS
CARTRIDGE CASESee
AD=867 104

NAVAL AIRCRAFY
INVESTIGATION TO DEVELOP A WiGw
STRENGTN SYRESS~CORROSION RESISTANT
NAVAL AIRCRAFT ALUNINUMN ALLOY.e
AD=720 398

OPTINIZATION.
DEVELOPMENTY OF ALUMINUM = pASE
ALLOYS,
AD=479 782

PHASE STuDliES

THE NI3AL ORDERING SYSTENee
AD=438 497

REPRINTS METEROGENEOUS
NUCLEATION OF GAMNNA -IN AL=AG AND AL~
AGLCD OR CU) ALLOYS.

4D=742 038
REPRINYS PMASE DECOMPOSITION OF
LIQUID=QUENCHED AL=28 AT o ZNe

AD=76% 130

PONDER METALLURSY
STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIquild
HETALS.e
AD=749 479

QUENCHINGICOOLING)

INPACT THERMOMECHAN]CAL
QUENCHING OF ALUNINUN ALLOYS=«
TRANSLATION.

AD=493 52%

SUCCESSFUL GAS QUENCHING OF 4061

ALUNINUN ALLOY.e
AD~706 842

REVIEWS
REVIEY OF RECENT DEVELOPMENTS.
ALUMINUN AND MAGNESIUM, ¢
AD=875 540

STRAIN(NECHANICS!
EXPERINENTALLY=DETERNINED

/ZouC!
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UNCLASSIFIED

PLASTIC WAVE VELOCITIES IN FULLY=
ANNEALED )I00OF ALUMINUM (STRIKER
VELOCITY 89 FT/SEC T0 708 FT/SEC) @
AD=717 228

STRESS CORROSION

USE OF PRECRACKED SPECIMENS IN
SELECTYING HEAT TREATMENTS FOR
STRESS=CORROSION RESISTANCE IN HIGH~
STRENGTH ALUMINUR ALLOYS,e

AD=70% 043

USE OF PRECRACKED SPECIMENS IN
STRESS~CORROSION TESTING OF HIGH-
STRENGTH ALUMINUM ALLODYS,®

AD=70% 047 :

EFFECY OF QUENCHING RATE ON
STRESS~CORROSION CRACK GROWTH RATES
IN 2024=T& ALUMINUM,®

AD=709 050

EFFECTS OF RESIDUAL STRESSES ON
STRESS=CORROSION CRACK GROWTH RATES
IN ALUMINUM ALLOYS,e

AD=70% 0851

STRESS~CORROSION CRACKING OF AL~
IN=MG ALLOYS: THE CORROSION
BEHAVIOR OF GRAIN BOUNDARY
CONSTITUENTS o

AD=763 273

WATER IMPINGEMENT
AN INVESTIGATION OF VERY=HIGH=~
SPEED=DROP~[MPINGEMENT EROSION OF
1100 ALUMINUN.»
AD=728 654

WEAR RESISTANCE

INVESTIGATION OF WEAR RESISTANCE
OF ALUMINUM ALLOYS V95, VAD23 AND
DI16==TRANSLAT]ION.
AD=702 289

SAMMUNITION COMPONENTS

DISPOSAL

FEASIBILITY STUDY ON EOD
APPLICATIONS FOR LIQUID NITROGEN.
AD=b18 484

SANNEAL ING

STEEL
EFFECT OF INTERMEDIATE ANNEALING
ON THE TEXTURE OF TRANSFORMER STEEL~

0-3
UNCLASSIFIED

=~TRANSLATION.
AD~723 S4é

SARNOR
MANUFACTURING METHODS
IMPROVED PROCESSING PROCEDURES
FOR HEAT-TREATABLE DUAL=HARDNESS
STEEL ARMOR.o
AD=49% 419

SARMOR PLATE
CASTING .
UNIDIRECTIONALLY SOLIDIFIED
WROUGHT STEEL ARNOR.e
AD=~685 840

SAUSTENITE
MAGNETIC PROPERTLIES
METALLURGICAL FACTORS
INFLUENCING THE MAGNETIC ANALYSIS
OF SURFACE HARDENED AND TEMPERED
STEEL o
AD~422 662

®BAIN]TE
TRANSFORMATIONS
INTERFACE MOTION IN PHASE
TRANSFORMATIONSs DBAINITE
TRANSFORMATIONS IN HYPOEUTECTOQLD
STEELS.
AD=611 092

SBERYLLIUM o
BERYLLIUME: AN ANNOTATED
BIBLIOGRAPHY,s JULY SEPTEMBER 1962,
SUPPLENMENT 1]
AD=804 4bé

SRERYLLIUM ALLOYS
INVESTIGATION OF THE EFFECY OF
ULTRA=RAPID QUENCHING ON &
BERYLLIUN ALLOY SYSTENS.
AD=284 409

*BIBLICGRAPHIES
QUENCHINGICOOLING)

QUENCHING TCOOLING)e VOLUME 1.9

AD=704 400

SBORON
CARBON
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UNCLASSIFIED

BOR=CAS

TERNARY PHASE EQUILIBRIA IN
TRANSITION METAL-BORON~CARBON~
SILICON SYSTEMSe PART lje TERNARY
SYSTEMSe VOLUME Xe THE ZReSleC,
HF=S]=C, IR~S1=8, AND NFeSle=B
SYSTEMS oo

AD=%89 752

SBORON ALLOYS
PNASE STUDIES
TERNARY PHASE EQUILIBRIA IN
TRANSITION METAL =~BORON =CARBON «
SILICON SYSTEMSe PART Je¢ RELATED
BINARY SYSTEMSs, VOLe VIl
ZRCONIUN~BORON SYSTENSs
AD-480 949
REPRINT? COBALT IN THE TERNARY
SYSTEM COBALY = MOLYBDENUM=BORON,
AD~646 104

SBRASS
PHASE STUDIES
HEAT TREATMENT EFFECTS ON SOME
PHYSICAL PROPERTIES OF METALLIC
SINGLE CRYSTALS.®
AD=678 93} :

RESISTANCEIELECTRICAL)

REPRINT: EFFECT OF HEAT
TREATMENT ON THE RESISTIVITY OF
BETA~BRASS,

AD=648 606

SBRAZING :
ALUMINUNM ALLOYS
VACUUM (OR FLUXLESS) BRAZING=GAS
QUENCHING OF 6061 ALUMINUN ALLOY.o
AD~649 3123

METAL JOINTS
VACUUM=BRAZING == GAS-QUENCHING
HISTORY, DEVELOPMENT, AND OVERALL
PROGRAM.
AD=722 730

VACUUM APPARATUS

VACUUN BRAZING=GAS QUENCHING OF
CHEMICAL AND ORONANCE MUNITIONS.»
AD=75% 17 ’

SCADMIUN ALLOYS

D=4
UNCLASSIFIED

PHASE STUDICS v
REPRINT: MARTENS{TIC
TRANSFORMATION IN A SPLAT COOLED Av-
50 ATS CD ALLOY.
AD=713 747
REPRINT! EXTENSION OF SOLID
SOLUBILITY DURING MASSIVE
TRANSFORNATIONS»
AD=745 487

SCARBON
BORON
TERNARY PHASE EQUILISRIA IN
TRANSITION METAL=BORON=CARBON-
SILICON SYSTENSs PART [le TERNARY
SYSTENSs VOLUME Xeo TNE IR=S]1=CH
HF«$1=Cr IR=31~8,s AND HF=S1=8
SYSTENS.o :
AD=48% 782

OCARBON ALLOYS
NOLYBDENUM ALLOYS
TERNARY PHASE EQUILIBRIA IN

_TRANSITION METAL=BORON=CARBON-
SILICON SYSTEMSe PART Je¢ RELATED
BINARY SYSTEMSe VOLUME Xlie FINAL
REPORT ON THE MO=C SYSTEMeo

AD=816 10°¢

SCARTRIDGE CASES
ALUNINUN ALLOYS
FEASIBILITY STUDY FOR
DEVELOPHENT OF AN ALUMINUN ALLOY
FOR FABRICATION OF SMALL ARNS
CARTRIDGE CASES.e
AD=749% BO8

SMALL ARNS AMNUNITION
FEASIBILITY STUDY FOR

DEVELOPMENT OF AN ALUMINUM ALLOY

FOR FABRICATION OF SMALL ARNS

CARTRIDGE CASES.®

AD=867 104

SCASE WARDENING
STEEL
COMPARATIVE WEAR RESISTANCE OF
DIFFUSION LAYERS==TRANSLATION.
AD=729 039

OCASTINGS
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UNCLASSIFIED

MECHANICAL PROPERTIES
UNIDIRECTIONALLY SOLIDIFLED
WROUGHT STEEL ARMOR,e
AD=48S5 880

STEEL

MANUFACTURING METHODS, AND
PHYSICAL PROPERTIES OF
DIRECTIONALLY SOLIDIFIED 48 IN. X
60 INs X & INe AND 5 INe THICK CASY
STEEL PLATES.e
AD=716 368

SCAVITATION
CORKOSION
THE EFFECT OF ALLOYING AND MEAT

TREATMENT ON THE STRENGTH AND
CAVITATION RESISTANCE OF ALLOYS
WITH AGE=MARDENABLE MARTYENSITE=e
TRANSLATION.

AD=497 403

CCERAMIC MATERIALS
MECHANICAL PROPERTIES
CHEMICAL STRENGTMENING OF
CERAMIC MATERIALS.o
AD=65Z 399

*CHLORIDES
SROMIDES
JONIC CONDUCTIVITY OF KCL=-KBR
MIXED SINGLE CRYSTALS AS A FUNCTION
OF COMPOSITION AND THERMAL
TREATMENT.
AD=410 100

SCHROMIUNM ALLOYS
IRON ALLOYS
REPRINT?
CR ALLOYS.
AD=634 220

TRANSFORMATIONS IN FE-

oCOBALY
METALLURGY
EFFECT OF VARYING COBALY CONTENT

FROM 0 TO 8 PERCENT ON THE STRENGTH
AND TOUGHNESS OF S5Ni=]«5CR~0+5M0
STEELS CONTAINING EITHER 0418 OR
D¢25 PERCENT CARBON.

AD=600 790

D=§
UNCLASSIFLED

CAV=Co0

SCOBALY ALLODYS
PHASE STUDIES
REPRINT: COBALY N THE TERNARY
SYSTEM COBALY = MOLYBDENUM=BORON
AD=6%6 104

POWDER METALLURGY
STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID
HETALSe
AD=739 340
STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHMING OF LIQulD
METALS oo
AD=74% 479
STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCMING OF LIQUID
HETALSee
AD=787 477

YENPERATURE
REPRINT?

CO ALLOYS.

AD=652 W7

TRANSFORMATIONS IN FE-

*COLD WORKING
MARTENSITE
THE DEFORMATION OF MARTENSITE.e
AD=696 603

SCONTAINERS
ALUMINUN ALLOYS
VACUUM (OR FLUXLESS) BRAZING-GAS
QUENCHING OF 6041 ALUMINUM ALLOYee
AD=44% 313

*COOLING

EXPERIMENTAL AND COMPUTAT]IONAL
METHODS TO DETERMINE THE QUENCHING
HEAT TYRANSFER COEFFICIENT
OF SILVER aND STEELs RESULYS
ARE REPORTED AS NEAY FLUX OR
HEAT TRANSFER COEFFICIENT VS
SURFACE TEMPERATURE.
AD=28) B854 ’

DECOMPOSITION
REPRINT: SPINQOAL OECOMPOSITION
DURING CONTINUOUS COOLING.
AD=643 202

/ZOHCY




COP=CRY

LIGUID METALS

COOLING RATES IN SPLAT COOLING.o®
AD=439 092

sCOPPER
FPATIGUE(NECHANICS)
REPRINT: FATIGUE HARDENING IN

ANNEALED AND DEFORMED ALUMINUM AND
COPPER.
AD=716 076

oCOPPER ALLOYS
DISPERS]ION MNARDENING
ON YHE MECHANISH OF DISPERSION
STRENGTHENINGs ([)e STORED ENERGY
MEASUREMENT IN DISPERSION

STRENGTHENED IRONe (lllee
AD=76% 150

PHASE STUDIES

A STUDY OF ALLOYING THEORY USING
METASTABLE STRUCTURES.®

AD=$56 051
REPRINT! EXTENSION OF SoLID
SOLUBILITY DURING MASSIVE
TRANSFORMATIONS
AD=745 487
SCORROSION

ALUMINUM ALLOYS

APPLICATION OF POTENTIOSTATIC
AND GALVANOSTATIC TECHNIQUES Y0 THE
STUDY OF INTERGRANULAR CORROSION

IN HIGH STRENGTH ALUMINUM ALLOYS.
AD=476 857

STEEL
STRUCTURAL CHANGES IN HIGH-
STRENGTH STEEL ASSOCIATED WITH
STRESS CORROSJION AND 1ITS
RELATIONSHIP TO DELAYED FAILURE.
AD=617 785
THE EFFECT OF ALLOYING AND HEATY
TREATMENT ON THE STRENGTH AND
CAVITATION RESISTANCE OF ALLOYS
WITH AGE-HARDENABLE MARTENSITE~~
TRANSLATION.
AD=697 403

STRESSES
STRESS CORROSION TESTS SONME

D=é
UNCLASSIFIED

UNCLASSIFIED

WROUGHT Mé=L1 BASE ALLOYS.
AD=403 §5)

TITANIUN ALLOYS
THE EFFECT OF PRELININARY HEAT
TREATHENTS ON THNE CORROSION OF
TITANIUM ALLOY TYO==TRANSLATION.
AD=759% 426

OCRACK PROPAGATION
STELL
THE EFFECT OF RESIOUVAL STRESS ON

CRACK PROPAGATION [N HY=B0 STEELS.e
AD=732 028

SCRYSTAL LATTICE DEFECYS
ALUNINUR
DEFECTS IN ALUMINUM QUENCHED
FROM THE LIQUID STATE VARIATIONS OF
VACANCY CONCENTRATIONS WITH
QUENCHING TENPERATURE AND THE TYPE

OF VACANCY DEFECTS FORMED-
AD=%0% 729

CERANIC MATERIALS
REPRINY: EXPERINENTAL
CONFIRMATION OF MAJOR CHANGE OF
VEFECT TYPE WITH TEMPERATURE AND

COMPOSITION IN JONIC SOLIDS.
AD=6493 452

GOLD ALLOYS
AN ELECTRON MICROSCOPE STUDY OF
QUENCHED GOLO=PALLADIUM ALLOYS, A
STUDY OF THE ELECTRICAL RESISTIVIYTY
CHANGES PRODUCED B8Y QUENCHING AU PD
ALLOYSe THE EFFECT OF QUENCHED=~IN
VACANCIES ON THE MECHANICAL
PROPERTIES OF GOLD=PALLADIUN
ALLOYS.
AD=43Y D56

HALIDES

FUNDAMENTAL STUDY OF DEFECT-
OISLOCATION INTERACTION IN NACL
TYPE LATTICES.

AD=61S 974

INTERACTIONS

ON THE INTERACTION BETWEEN POINT
DEFECTS AND INCLUSIONS IN

/710KC}
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UNCLASSIFIED
CRY=ELE
CRYSTALS,.® SDECONPOSITION
AD=0b7 238 COOLING
REPRINT: SPINODAL DECOMNPOSITION
IRON OXI1DES DURING CONTINUOUS COOLING
REPRINT: THE DEFECT STRUCTURE AD=6%3 302
OF IRON OXIDE.
AD~691 529 SDEFECTSINATERIALS)
CHEMICAL ANALYSIS
MEASURENENT REPRINT: THE ROLE oF
DEFECT STRUCTURES IN QUENCHED

AND ANNEALED GALLIUM ARSENIDE
CRYSTALS.

AD=602 801

PALLADIUR ALLOYS

ELECTRON MICROSCOPE OBSERVATIONS
OF QUENCHED AND AGED GOLD AND GOLD~
PALLADIUN ALLOYS,®
AD=6446 455

TRANSPORY PROPERTIES
REPRINT: VACANCY ANNEALING IN
THREE OIFFERENT EXPERIMENTS IN
GOLD.
AD=bbb 872

OCRYSTAL LATTICES
IRON ALLOYS
REPRINT: LATTICE PARAMETERS OF
IRON=RICH IRON=GALLIUM AL_LOYS,
AD=652 304

SCRYSTAL STRUCTURE
PHASE STUDIES
REPRINT: THE ROLE OF
IMPERFECTION CHEMISTRY IN THE

CHARACTERIZATION OF MATERIALS,
AD=682 100 :

QUENCHING(COOLING!
NON=EQUILIBRIUM EFFECT
STRUCTURES PRODUCED BY DRASTIC

QUENCNING FROM THE LIQUID STATE .o
AD=bB8B 72}

SCRYSTALLIZATION
STEEL
INVESTIGATION OF SOLIDIFICATION

OF MIGH STRENGTH STEEL CASTINGS»o
AD=R32 %99

D=7
UNCLASSIFIED

INPERFECTION CHEMISTRY [N THE
CHARACTERIZATION OF MATERIALS.
AD~652 100

SDETONATORS
QUENCHINGUINHIBITION)
FEASIBILITY STUDY ON ECD

APPLICATIONS FOR LIQUID NITROGEN.
ADw61B 484

sDIFFUSION
HEYALS .
DIFFUSION IN METALS AT ULTRA-
HIGH PRESSURES.,
AD=414 839

SDISPERSION HARDENING
ALUMEINUM ALLOYS
EFFECT OF TITANJUM ADDITIONS ON

THE AGING CHARACLTERISTICS OF AN AL~

IN=NG ALLOYeo
AD=74%% 198

TITANIUN ALLOYS
DEVELOPMENY OF A STABLE-BETA
TITANIUN ALLOY BY COMPOUND
PRECIPITATION HARDENING.
AD=40] 825
DEVELOPMENT OF A STABLE~BETA
TITANIUM ALLOY.
AD=608 28)
STABLE=BETA TITANIUM ALLOY.
AD=612 477
DEVELOPHENT OF A STABLE-DETA
TITANIUM ALLOY.
AD=619 399

SELECTRIC WIRE
NYLON COATINGS

TOUGHER WIRE JACKETS OF NYLON,®
AD~4656 117
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UNCLASSIFIED

ELE=60L

SELECTROLYTES
NEATING
HEATING OF METALS IN AN
ELECTROLYTE,
AD=623 019

SEUTECTICS
CONMPOSITE MATYERIALS
INVESTIGATION TO DEVELOP A HIGH
STRENGTH EUTECTIC ALLOY WITH
CONTROLLED MICROSTRUCTURE.®
AD=87) 832

SEXTRUSION
TITANIUM ALLOYS
THE RELATIONSHIP OF
MICROSTRUCTURE AND MECHANICAL
PROPERTIES OF EXTRUDED TITANIUM
ALLOY BARS TO THE PRIOR DEFORMATION

PROCESSING HISTORY.o
AD=-885 271

OFQOREING
TITANIUM ALLOYS
TENSILE PROPERTIES OF T1 7AL=9M0
HEAVY=SECTION FORGINGS,®
AD=691 798

SFRACTOGRAPHY
STEEL
THE EFFECT OF THICKNESS AND
TEMPERING TEMPERATURE ON FRACTURE
APPEARNCE RANSITION TEMPERATURE AND
CRITICAL FRACTURE TOUGHNESS OF H1GH~
STRENGTH SHEET STEEL.
AD-%11 781 :

OFRACTURE (MECHANICS)
STEEL
SIGNIFICANCE OF CHARPY~V TEST
PARAMETERS AS CRITERIA FOR QUENCHED
AND TEWPERED STEELS)»
AD=781 534
AN INVESTIGATION OF
METALLURGICAL FACTORS WHICH AFFECT
FRACTURE TOUGHNESS OF ULTRA=HIGH
STRENGTH STEELS.®

AD=767 270
OFUZES(ORDINANCE !
QUENCHINGIINMIBITION}
O=-¢
UNCLASSIFIED

FEASIBILITY STUDY ON E£OD
APPLICATIONS FOR LIQUID NITROGEN.
AD=618 484

*GALLIUN ALLOYS
ARSENIC ALLOYS
DEFECT STRUCTURES IN QUENCHED
AND ANNEALED GALLIUM ARSENIODE
CRYSTALS.
AD=402 801

CRYSTAL LATTICES
REPRINT: LATTICE PARANETERS OF
IRON=RICH IRON=GALLIUN ALLOYS.
AD=48) 204

oSLASS
NUCLEAR MAGNETIC RESONANCE
REPRINT! NUCLEAR NAGNETIC
RESONANCE IN THALLIUM BORATE
GLASSESs e THE THALLIUM-208
CHEMICAL SHIFT.
AD=48)3 905

*§0LD
A STUDY OF QUENCH HARDENING IN
PLATINUM AND GOLD®
AD=282 836
ENERGIES OF FORMATION AND MOTION
oF VACANCIES AND DIVACANCIES IN
QUENCHED GOLDe
AD=289 325

*80LD ALLOYS
CRYSTAL LATTICE DEFECTS
AN ELECTRON MICROSCOPE STUDY OF
QUENCHED GOLD=PALLADIUM ALLOYS. A
STUDY OF THE ELECTRICAL RESISTIVITY
CHANGES PRODUCED BY QUENCHING AV PO
ALLOYSe THE EFFECT OF QUENCHED=INW
VACANCIES ON THE MNECHANICAL
PROPERTIES OF GOLD=PALLADIUNM
ALLOYS,
AD=439 064
ELECTRON MICROSCOPE OOSERVATIONS
OF QUENCHED AND AGED GOLD AND GOLO~
PALLADIUM ALLOYS,®
AD=684 465

INTERNAL FRICTION
REPRINT! AN INTERNAL FRICYION

/20KC)
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STUDY OF VACANCIES IN A QUENCHED AV~
N1 S0LID SOLUTION.
i AD=44] T8¢

: PHASE STUDLES
FIRSY AND SECOND ORDER PNASE
CHANGES IN SPLAT COOLED AU=CD AND
AU=ZN ALLOYSss
AD=710 807
REPRINT! MARTENSITIC
TRANSFORMATION IN A SPLAY COOLED AU-
50 ATS CD aLLOY.
AD=713 747

OGRAIN BOUNDARIES
CHENICAL PRECIPITATION
REPRINT: A STUDY OF GRAIN
BOUNDARY PRECIPITATE=FREE ZONE
FORMATION IN AN AL=IN=NG ALLOY.
AD=734 417

SGRAIN STRUCTURESINETALLUREY)
IMPUR]ITIES
REPRINT: IMPURITY CURRENTS
GENERATED BY VACANCY CURRENTS IN
METALS.
AD=745 49}

TITANIUM ALLOYS

RESEARCH ON DEFORMATION AND
POSSIBLE STRENGTHENING MECHAN]ISHS
FOR SOLID SOLUTION PHASES OF
TITANIUM.®
AD=864 122

SGUN BARRELS

MECHANICAL PROPEARTIES
i SOME OBSERVATIONS ON THE
’ RELATIONSHIP BETWEEN MICROSTRUCTURE
F AND MECHANICAL PROPERTIES IN LARGE
i CYLINODRICAL GUN TUBE FORGINGS.®
AD=702 912

ORDNANCE STEEL

VARIATION IN MECHANICAL
PROPERTIES OF TEMPERED MARTENSITE
GUN STEEL.»e
AD=703 120

STRESS CORROSION
SUSCEPTIBILITY OF GUN STEELS TO

D=9
UNCLASSIFIED

ey T T

UNCLASSIFIED

GRA=NEA

o e S TN

STRESS CORROSION CRACKINGoe
AD=717 883

THERNAL STRESSLS

THE PULSARS AN ULTRA NIGH SPELD i
HEATING AND QUENCHING SYSTEM.e i
AD=784 830

*GUN CONPONENTS
STEEL
EXPERIMENTAL HEAT TREATHMENT OF M~
60 WACHINE GUN BOLTS,e
AD=42) 281

*HAFNIUN
TIRCONIUN
TERNARY PHASE EQUILLARIA 1IN
TRANSITION METAL=BORON=CARBON=-
SILICON SYSTEMSe PART Jle¢ TERNARY
SYSTENS: VOLUME X» THE IR=S]=C.,
HF=S1=Cy IR=SI=By AND HF-S]~B
SYSTENS .
AD=489% 782

SHAFNIUN ALLOYS
PHASE STUDIES
TERNARY PHASE EQUILIBRIA [N
TRANSITION METAL=BORON~CARBON-
SILICON SYSTENSe PART 1« TERNARY
SYSTEMSe VOLUME XIIle PHASE
DIAGRAMS OF THE SYSTEWS Ti=B=C, IR~
8=Co AND HF=B=Cos
AD=803 270

OHALIDES
CRYSTAL LATYICE DEFECTS
FUNDAMENTAL STUDY OF DEFECT-
DISLOCATION INTERACTION IN NACL
TYPE LATTICES,
AD=61S 974

OHEAT TRANSFER

EXPERIMENTAL AND COMPUTATIONAL
METHOOS YO DETERMINE THE QUENCHING
HEAT TRANSFER COEFFICIENTY
OF SILVER AND STEELs RESULTS
ARE REPORTED AS MHEAT FLUX OR
HEAT TRANSFER COEFFICIENT VS
SURFACE TEMPERATURE.
AD=28) B854
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UNCLASSIFIED

HEA=INT

ONEAT TREATMENT
ALUMINUM ALLOYS
INVESTIGATION OF WEAR RESI3TANCE
OF ALUMINUM ALLOYS VoS, VAD23 AND
D16==TRANSLATION.
AD=702 289
USE OF PRECRACKED SPECIMENS IN
SELECTING HEAT TREATHENTS FOR
STRESS=CORROSION RESISTANCE IN HIGH~
STRENGTH ALUMINUM ALLOYS,e
AD=709 043
USE OF PRECRACKED SPECIMENS IN
STRESS=CORROSION TESTING OF HIGH~-
STRENGTH ALUMINUM ALLOYS,®
AD=709 047
EFFECT OF QUENGHING RATE ON
STRESS=CORROSION CRACK GROWTH RATES
IN 2024=T% ALUMINUN,»
AD=70? 050
EFFECTS OF RESIDUAL STRESSES ON
STRESS~CORROSION CRACK GROWTH RATES
IN ALUMINUM ALLOYS,®
AD=709 0S5}
EFFECT OF COMBINED OEFORMATION
AND HEAT TREATMENT ONK PROPERTIES OF
ALUMINUM ALLOYS==TRANSLATION.
AD=713 979

MAGNESIUM ALLOYS

STRENGTHENING OF MAGNESIUM
ALLOYS RICH IN ALUMINUM B8Y COMBINED
ACTION OF PLASTIC DEFORMATION AND
HEAT TREATMENT==TRANSLATION.
AD=714 120

METALS

HEATING OF METALS IN AN
ELECTROLYTE.
AD=423 019

SYEEL .
PRELIMINARY THERMOMECHANICAL
TREATHMENT OF D4AC STEELee
AD=712 485

TITANTUN ALLOYS

INVESTIGATION OF THE FORMATION
OF TITANJUM ALUMINIDE TI3AL FROM A
SOLID SOLUTION B8Y THE MODULUS OF
ELASTICITY METHOD==TRANSLAT]ION.
AD=700 6246

0=10
UNCLASSIFIED

MEAT AND MECHNANICAL TREATHENY OF
TITANSUN AND ITS ALLOYS (CHAPTER S)-
“TRANSLATION.

AD=722 422

ONEAToRESISTANY METALS ¢ ALLOYS
NICKEL ALLOYS
INFLUENCE OF LRON ON PHASE
COMPOSITION: STRUCTURE, AND
PROPERTIES OF A MEAT RESISTANT
NICKEL=CHROMIUN=TUNGSTEN ALLOY,*
AD~678 367

*INPACT SHOCK
STEEL ’
TRANSFORMATIONS IN A SAE 1038
STEEL ROD RESULTING FROM A WIGH
VELOCITY (1850 FT/SEC) IMPACT.
AD~430 383

SINPACY TESTS
PRACTURE({NECHANICS)

SIGNIFICANCE OF CHARPY~V TEST
PARANETERS AS CRITERIA FOR QUENCHED
AND TEMPERED STEELSqe

AD=751 8¢

ROOS
EXPERIMENTALLY=DETERMINED
PLASTIC WAVE VELOCITIES IN FuLLY~
ANNEALED L100F ALUMINUM (STRIKER
VELOCLITY 89 FT/SEC TO 788 FT/SEC) .o
AD=717 328

OINDIUN ALLOYS
SUPERCONDUCTIVITY
REPRINT! SUPERCONDUCTING
TRANSITIONS IN BODY~CENTERED cuBicC
THALLIUN=INDIUM ALLOYS.
AD=4653 088

SINTERNETALLIC COMPOUNDS

THE PHENOMENON OF GRAIN BOUNDARY
HARODENING IN THE PEST TEMPERATURE
RANGE HAS BEEN EXPLORED FOR THE
CSCL STRUCTURE INTERMETALLIC
COMPOUND N1GAs THE RESULTS SUGGEST
THAT MARDENING 1S DUE T0 LAT ICE
DISTORTIONS WHICH ARISE FRON THE
FORMATION OF A GA=0 CONPLEX.
AD=408 821

/710KC)

~




" A

e e

o e e e e —rw———— . eteimeme e et

UNCLASSIFIED

SINTERNAL FRICTION
RELAXATION TINE
REPRINT: AN INTERNAL FRICTION

STUDY OF VACANCIES IN A QUENCWED AV~

Nl SOLID SOLUTION.
AD=68] 784

SIONS
CLECTRICAL CONDUCTANCE
10NJC CONDUCTIVITY OF KCL=KBR
MIXED SINGLE CRYSTALS AS A FUNCTION
OF COMPOSITION AND THERMAL
TREATMENT .
AD=410 100

SIRON
DISPERSION HARDENING
ON THE MECMANISH OF DISPERSION
STRENGTHENINGe (])» STORED ENERGY
MEASUREMENT IN DISPERSION
STRENGTHENED IRONe (Jl)ee
AD=764 150

MECHANICAL PROPERTIES
STUDY ON YIELDING OF IRONs®
AD=%435 779

SIRON ALLOYS
CHROMIUN ALLOYS
REPRINT: TRANSFORMATIONS IN FE-~
CR ALLOYS.
AD=634 220

CRYSTAL LATTICES
REPRINT:  LATTICE PARAMETERS oF
IRON=RICH IRON=GALLIUM ALLOYS.
AD=653 D4

PHASE KTUDIJES
THE MARTENSITIC TRANSFORMATION
IN AN FE = J6+58 CR = He8% NI
ALLOY.
AD=423 736

TRANSFORMATJONS
REPRINT: TRANSFORMATIONS IN FE-
CO ALLOYS.
AD=652 947

¢IRON OXIDES
CRYSTAL LATTICE DEFECTS

D=11
UNCLASSIFIED

" INT=MAN

REPRINT: THE DEFECY STRUCTURE
OF IRON OXIDE.
AD=69%) 529

SLABORATORY EQUIPNENY
HEAT TREATNENY
THE PULSAR: AN ULTRA HIGH SPEED
HEATING AND QUENCHING SYSTEMee
AD=764 530

oLJQUID METALS
METASTABLE ALLOY PHASES OBTAINED
BY RAPID QUENCHING OF MOLTEN
HETALS .
AD=282 242

SLITHIUN ALLOYS
CORROSION
STRESS CORROSION TESTS SOME
WROUGHT MG=L1 BASE ALLOYS.
AD=603 551

SMAGNESIUN ALLODYS
CORRQSION
STRESS CORROSION TESTS SONE
WROUGHT MG=L] BASE ALLOYS»
AD=603 551 ’

HEAT TREATHMENT
STRENGTHENING OF MAGNESIUM
ALLOYS RICH IN ALUMINUM BY COMBINED
ACTION OF PLASTIC DEFORMATION AND
HEAT TREATMENT==TRANSLATION.
AD=734 120

REVIEWS .
REVIEW OF RECENT DEVELOPMENTS,
ALUMINUM AND MAGNESIUM,e
AD=875 540

SMAGNETIC PROPERTIES
SUPERCONDUCTIVITY
REPRINT? MAGNETIC PROPERTIES OF
SUPERCONDUCTING MO~RE ALLOYS.
AD=452 132

OMANUFACTURING METHOODS
ORDNANCE
VACUUM BRAZING=GAS QUENCHING OF
CHEMICAL AND ORDNANCE MUNITIONS.®
AD=789 1417
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UNCLASSIPFIED

NAR=NETY

OSMARAGING STEELS
POWDER NETALLURGY
STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIGQUID
NETALS.®
AD=7239 340
STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIGQUID
METALS .
AD=749 479
STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID
HETALS.®
AD=7S57 477

QUENCHINGICOOLING)

STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID
HETALS .

AD=718 %02

SHARTENSITE
DEFORMATION
THE DEFORMATION OF MARTENSITE.e
AD=6%4 503

MAGNETIC PROPERTIES
METALLURGICAL FACTORS
INFLUENCING THE MAGNETIC ANALYSIS
OF SURFACE HARDENED AND TEMPERED
STEEL .o
AD=822 b62

MECHANICAL WORKING
WORK HARDENING OF 26KHZNGSMH
STEEL DURING PLASTIC DEFORMATION IN
THE HARDENED STATE=<TRANSLATION.
AD=695 89)

TEMPERING
REPRINT: INFLUENCE OF
DEFORMATION ON THE TEMPERING OF
1045 MARTENSITE.
AD=70% %20

TRANSFORMATIONS
THE MARTENSITIC TRANSFORMATION
IN AN FE = 16+5% CR « 4¢58 NI
ALLOY,.
AD=823 736

D=12
UNCLASSIFLED

SNECHANICAL PROPERTIES
STATISTICAL DATA
DESIGN ALLOWABLES FOR TITANIUN
ALLOYSee
AD=887 807

SHETAL PLATES
NECHANICAL PROPERTILS
BASE=NETAL EVALUATION OF A
PRODUCTION ELECTRIC=FURNACE HEAT OF
SNl=CR=NO~y STEEL.
AD=400 793

STEEL
EVALUATION OF THE HARDENABILITY,
TENPERABILITYy AND MECHANICAL
PROPERTIES OF TEN SN1=CR=NMO
STEELS e
AD=423 807

OHETALLOGRAPHY
~ STUDY OF THE TRANSFORMATIONAL
OEHAVIOR OF WELD HEAT-=APFECTED IONE
AUSTENITE UPON COOLING.
AD=407 43

SNETALLURSY
SREAT BRITAIN )
METALLURGY AT LIVERPOOL,®
AD=8B1 293

SNETALS
CRYSTAL LATTICE DEFECTS

DIFFUSION IN PURE NOBLE METALS
UNDER HYDROSTATIC PRESSURES
OIFFUSEON AS A FUNCTION OF
TEMPERATURES INTERNAL FRICTION IN
ALPHA DRASS! TRACER DIFFUSION
STUDIEST ACTIVATION VOLUNE OF A
VACANCY .

AD=%08 %82 )

ON THE INTERACTION BETWEEN POINT
DEFECTS AND INCLUSIONS [N
CRYSTALS.®

AD=647 238

CRYSTAL STRUCTURES
NON=EQUILIORIUM EFFECT
STRUCTURES PRODUCED 8Y DRASTIC
QUENCHING FROM THE LIQUID STATE.e®
AD=488 721

(g1 119)




UNCLASSIFLED

OIFFUSION

DIFFUSION IN METALS AT ULTRA-
HIGH PRESSURES.
AD=61% 03¢

INPACT SNOCK
DYNAMIC BEMAVIOR OF METALS UNDER
TENSILE IMPACT. PARY 113 ANNEALED
ARD COLD WORKED MATERIALS.o
AD-857 984

REVIEWS
REVIEW OF RECENT DEVELOPHENTS.
HIGH=STRENGTH STEELS,*
AD=858 353

SHICROSTRUCTURE

TITANIUM ALLOYS
THE RELATIONSHIP OF

MICROSTRUCTURE AND MECHANICAL
PROPERTIES OF EXTRUDED TITANIUM
ALLOY BARS TO THE PRIOR DEFORMATION
PROCESSING HISTORY.e
AD=885 271

SMOLYBDENUM ALLOYS

CARBON ALLOYS

TERNARY PHASE EQUILIBRIA IN
TRANSITION METAL=BORON=CARBON~-
SILICON SYSTENS: PARY s RELATED
BINARY SYSTEMSs VOLUME X1o FINAL
REPORY ON THE MO=C SYSTEMse
AD=816 189

PHASE STUDIES

REPRINT: COBALT IN THE TERNARY
SYSTEM COBALT = MOLYBDENUM=BORON.
AD=446 104

RHENIUM ALLOYS
REPRINT! MAGNETIC PROPERTIES OF
SUPERCONDUCTING MO=RE ALLOYS.
AD=682 1232

ONICKEL
GRAIN STRUCTURESIMETALLURGY)
REPRINTI THE STRUCTURAL
FEATURES OF UNODERCOOLED NICKEL AND
NICKEL~OXYGEN ALLOYS.
AD=7)46 229

D-13
UNCLASSIFLED

niC=NiC

SNICKEL ALLOYS
CRYSTAL LATTICES
REPRINT: SUPERLATTICE FORMATIUN
IN THE NI=CO SYSTENM.
AD=74% 14)

TUTECTICS
INVESTIGATION TO DEVELOP A NHlGH
STRENGTH EUTECTIC ALLOY WITH
CONTROLLED MICROSTRUCTURE.®
AD=873 832

GRAIN STRUCTURES(METALLURGY)
REPRINT: YHE STRUCTURAL
FEATURES OF UNDERCOOLED NICKEL AND
NICKEL=O0XYGEN ALLOYS.
AD=716 228

INTERNAL FRICYION

REPRINT? AN INTERNAL FRICTION
STUDY OF VACANCIES IN A QUENCHED auU-
N1 SOLID SOLL 1ION.
AD=44] 786

MECHANICAL PROPERTIES
STRUCTURE AND PROPERTIES OF THE
KHNOOMVTYU (EP4871 ALLOY=-
TRANSLATION»
AD=6%6 301

PRASE STuDlES
THE NI3AL ORDERING SYSTEM.oe
AD=635 697
INFLUENCE OF IRON ON PHASE
COMPOSITION, STRUCTURE, AND
PROPERYIES OF A HEAT RESISTANT
NICKEL=CHROMIUM=TUNGSTEN ALLOY,e
AD=678 367

POWODER METALLURGY
STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID
HETALS e
AD=739 340
STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID
METALSe®
AD=T749 479
STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LiQuiD
METALS e

/10HC)



UNCLASSIFIED

NIO=PHA

AD=787 477

QUENCHKING(COOLING)

STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID
MEVTAL S,

AD=719 vu¢

SNjOBIUN
RADIATION DAMAGE

POINT DEFECTS ANO MECHANICAL
PROPERTIES OF COLUMBIUM.
AD=4625 47S

SNIOBIUM ALLOYS
INPURITIES
EQUILIBRJUM SOLUTIONS OF
NITROGEN IN COLUMBIUM=BASE ALLOYS.
AD=602 829

SNITROGEN
LIQUEFIED GASES
FEASIBILITY STUDY ON EOD
APPLICATIONS FOR LIQUID NITROGEN.
AD~618 484

RELAXATION TIME
REPRINT: [INTERPRETATION OF
SODIUM LINE=-REVERSAL MEASUREMENTS
IN RAPID EXPANSIONS OF NJITROGEN.
AD=765 829

SOLID SOLUTIONS
EQUILIBRIUM SOLUTIONS OF
NITROGEN IN COLUMBIUM=BASE ALLOYS,
AD-602 829

ONUCLEAR MAGNETIC RESONANCE
GLASS
REPRINTY! NUCLEAR MAGNETIC
RESONANCE IN THALLIUM BORATE
GLASSESe le THE THALLIUMN~205
CHEMICAL SHIFT.
AD=683 905

SNYLON COATINGS
ELECTRIC WIRE
TOUGHER WIRE JACKETS OF NYLON,e
AD=656 117

QORONANCE

D14
UNCLASSIFIED

MANUFACTURING METHOOS

YACUUM BRAZING-GAS QUENCHING OF
CHEMICAL AND ORONANCE MUNITIONS.e
AD=78% 117

SONBNANCE BYSEL
NECHANICAL PROPERTILS
VARIATION IN NECHANICAL
PROPERTES OF TENPERED MARTENSITE
GUN STEEL.o ’
AD=703 120

OPALLADIUN ALLOYS
PHASE STUDIES
FORMATION, STABILITY AND
STRUCTURE OF PALLADIUN=SILICON
SASED ALLOY GLASSES.e
AD=46008 142

*PNASE STUDIES
REFRACTORY NETAL ALLOYS
TERNARY PHASE EQUILIBRIA IN

TRANSITION METAL =BORON ~CARBON =
SILICON SYSTEMSe PART I+ RELATED
BINARY SYSTEMSe VOLe VIIIe
IRCONJUM=BORON SYSTENS.

AD=380 94¢

TITANIUM ALLOYS

PHASE TRANSFORMATIONS IN THE
ALLOY TIBALINO)Ve
AD=617 399

TRANSITION ELEMENTS
TERNARY PHASE EQUILIBRIA [N
TRANSITION METAL=BORON~CARBON-
SILICON SYSTENSs PART J1+ TERNARY
SYSTEMSe VOLUME Xo THE ZIReS51=C,
HF=S$1=Cy IR=S1=B8) AND HF=S]-D
SYSTENS.o
AD=489% 782

TRANSITION NETALS
TERNARY PHASE EQUILIBRIA IN
TRANSITION METAL SYSTENS! THE TA=HF-
C SYSTEM.
AD=%70 827

X=RAY OIFFRACTION ANALYSIS

HEAT TREATHENT EFFECTS ON SONE
PHYSICAL PROPERTIES OF METALLIC

/I0MC}




UNCLASSIFIED

SINGLE CRYSTALS.®
AD=478 91)

SPHOTOSRAPHIC PROCESSORS
TRANSLATION OF FOREIGN RESEARCH:
KINETIC AND GEOMETRIC
CHARACTERISTICS OF MARTENSITE
CONVERSION IN AN IRON=-
NICKEL=MANGANESE ALLOY.
AD=400 601

OPLASHA JETS
SYNYHMESIS(CHENISTRY)
PLASMA JETS FOR CHEWICAL
SYNTHESIS,
AD=625 591

SPLATINUNM
A STUDY OF QUENCH HWARDENING ]N
PLATINUM AND GOLDe
AD~282 8136

SPOWDER METALLURGY
MATERIAL FORMING
DEVELOPMENT OF ALUMINUM = BASE
ALLOYS,
AD=479 783

QUENCHING(COOLING)

STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID
HETALS.»

AD=718 902

STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID
METALS.®

AD=739 340

STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID
METALS e

AD=749 679

STRUCTURE AND PROPERYY CONTROL
THROUGH RAPID QUENCHING OF LIQUID
METALS.®

AD=757 677

SPRQJUECTILE CASES
STEEL
PRODUCIBILITY OF ARTILLERY
SHELLS MADE FROM MF=) STEEL.
REPORT OF THE AD HOC COMMITTEE ON

D=}5
UNCLASSIFIED

PHO-QUE

SHELL STEEL.e
AD=763 %08

SQUENCH ING (COOLING)
ALUNINUM
DEFECTS 1IN ALUMINUM QUENCHED

FROM THE LIQUID STATE VARIATIONS OF
VACANCY CONCENTRATIONS WITH
QUENCHING TEMPERATURE AND THE TYPE
OF VACANCY DEFECTS FORMED.

AD=409? 729 :

*QUENCHING (COOLING)
NETAL PLATES ,
SIMULATION OF THE COOLING OF A
WATER=QUENCHED 4~ INCH=THICK PLATEse
AD=423 8}1

TENPERATURE ‘
STUDY ON YIELDING OF IRON,e
AD=436 779

SQUENCHING(COOLING)
ALUNINUN ALLDYS
VACUUNM (OR FLUXLESS) BRAZING=GAS
QUENCHING OF 4041 ALUMINUM ALLOY.o
AD=84% 3]3
IMPACT THERMOMECHANICAL
QUENCHING OF ALUMINUN ALLOYS-=
TRANSLATION.
AD=6%3 524
SUCCESSFUL GAS QUENCHING OF 60461
ALUMINUM ALLOYs®
AD~706 842
REPRINY: PRECIPITATION IN
LIQUID=QUENCHED AL=BASE SI.
AD=765 108

BIBLIOGRAPHIES
QUENCHING (COOLING)e VOLUME Jo»
AD=704 400 ’

METAL JOINTS
VACUUM=BRAZING == GAS~QUENCHING
HISTORY, DEVELOPMENT, AND OVERALL
PROGRAM.®
AD=722 730

POWDER METALLURGY

STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID

/I0KHC)

B TR

-

FNPY VAU I




UNCLASSIFIED

RAD=S N

METALS
AD=718 902
STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID
HETALS .o
AD=739 340
STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID
METALS.® .
AD=749% 479
STRUCTURE AND PROPERTY CONTROL
THROUGH RAPID QUENCHING OF LIQUID
METALS.®
AD=7857 77.

SRADIATION DAMAGE
Niloaium
POINT DEFECTS AND MECHANICAL
PROPERTIES OF COLUMBjUM.
AD~625 475

SREACTOR MATERIAL
SYEEL :

REPRINT: EXPERIMENTAL
DEVELOPMENT OF RADIATION RESISTANT
85,000 PS1 YIELD STRENGTH REACTOR
VESSEL LOW ALLOY STEEL FILLER METAL
(PRE=JRRADIATION EVALUATION)»

AD=710 130

SREFRACTORY METALS
NICKEL ALLOYS
STRUCTURE AND PROPERTIES OF THE
KHNOOMVTYU (EP487) ALLOY=e
TRANSLATION.
AD=496 301

SRELAXATION TINMNE
NITROGEN )
REPRINT: INTERPRETATION OF
SODIUM LINE-REVERSAL MEASUREMENTS
IN RAPID EXPANSIONS OF NITROGEN.
AD=~745 829

SRESISTANCE THERMOMETERS
PLATINUM
REPRINT: PLATINUMN RESISTANCE
THERMOMETRY IN THE RANGE 630-900C.
AD=463% %60

SREVIENS

0=16
UNCLASSIFIED

HETALS
REVIEW OF RECENT DEVELOPHENTS.
HIGH=STRENGTH STEELS,*
AD=858 282

ORHENIUN ALLOYS
MOLYBDENUN ALLOYS
REPRINTT NAGNETIC PROPERTIES OF
SUPERCONDUCTING MO~RE ALLOYS.
AD=682 132

*SILICON
PHASE STUDILS
TERNARY PHASE EQUILIBRIA IN
TRANSITION METAL-BORON=CARBON~
SILICON SYSTENSe PART [le¢ TERNARY
SYSTENSe VOLUME Xe THE ZR=S}1=C,
HF=S1=Cy ZR=SI~By AND NF~S1-p
SYSTENS.®
AD=489% 782

oSILICON ALLOYS
SOLID SOLUTIONS
FORMATION, STABILITY AND
STRUCTURE OF PALLADIUN=SILICON
SASED ALLOY GLASSES.e
AD=688 142

OSILVER
EXPERIMENTAL AND COMPUTATIONAL
METHODS TO DETERMINE THE QUENCHING
HEAT TRANSFER COEFFICIENT
OF SILVER aND STEELe RESULTS
ARE REPORTED AS HEAT FLUX OR
HEAT TRANSFER COEFFICIENT VS,
SURFACE TEMPERATURE.
AD=201 064
TRANSLATION OF FOREJGN RESEARCHS
ENERGY OF FORNATION AND ENERGY OF
ACTIVATION IN DISLOCATION OF
VACANCIES IN SILVER.
AD~400 &0S

SSILVER ALLOYS
PHASE STUOIES
REPRINT: EXTENSION OF SOLID
SOLUBJLITY DURING MASSIVE
TRANSFORMATIONS »
AD=T745 487

OSINGLE CRYSTALS

/T0MCI
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UNCLASSIFIED

MIXTURES
IONIC CONDUCTIVITY OF KCL=KBR
MIXED SINGLE CRYSTALS AS A FUNCT]ION
OF COMPOSITION AND THERMAL
TREATMENT.
AD=410 3100

*SOLENOIDS
SUPERCONDUCTORS
DEVELOPHENT OF A LARGE=VOLUME
SUPERCONDUCTING SOLENOID.
AD=4608 445

*SOLID ROCKET PROPELLANTS
BURNING RATE
SOLID PROPELLANT COMBYSTION
MECHANISM STUDIJES,
AD=866 276

®SOLID SOLUTIONS
DECOMPOSITION
REPRINT: SPINODAL DECOMPOSIT]ION
DURING CONTINUOUS COOLING.
AD=643 302

*STEEL
EXPERIMENTAL AND COMPUTATIONAL
METHODS TO DETERMINE THE QUENCHING
NEAT TRANSFER COEFFICIENY
OF SILVER AND STEEL. RESULTS
ARE REPORTED AS HEAT FLUX OR
WEAT TRANSFER COEFFICIENT VS
SURFACE TEMPERATURE.
AD-281 854
STUDY OF THE TRANSFORMATIONAL
BEMAVIOR OF WELD MEAT-AFFECTED ZONE
AUSTENITE UPON COOLINGs
AD=407 343

ANNEALING

EFFECT OF INTERMEDIATE ANNEALING
ON THE TEXTURE OF TRANSFORMER STEEL-
=TRANSLATION.
AD=723 544

ARMOR
IMPROVED PROCESSING PROCEDURES
FOR HEAT-TREATABLE DUAL=MARDNESS
STEEL ARMOR.®
AD=699 419

De1?7
UNCLASSIFIED /2

SOL=-STE

CASE HARDENING =
COMPARATIVE WEAR RESISTANCE OF
DIFFUSION LAYERS==TRANSLATION,
AD=729 03¢

CASTINGS ¢
INVESTIGATION OF SOLIDIFICAYIUN '

OF HIGH STRENGTH STEEL CASTINGS.*

AD=432 999
MANUFACTURING METNODS» AND

PHYSICAL PROPERTIES OF

DIRECTIONALLY SOLIDIFIED 48 INe X

60 INe X & INe AND B INe THICK CAST

STEEL PLATES.®

AD=7346 348
MICROSTRUCTURAL=MECHANICAL

PROPERTY RELATIONSHIPS IN HIGH

STRENGTH CASY STEELS.®

AD=723 990

CORROSION .

STRUCTURAL CHANGES IN HIGH~
STRENGTH STEEL ASSOCIATED WITH
STRESS CORROSION AND 1ITS
RELATIONEHIP TO DELAYED FAJLURE.

AD=617 785

THE EFFECT OF ALLOYING AND HEAT
TREATMENY ON THE STRENGTH AND
CAVITATION RESISTANCE OF ALLOYS
WITH AGE=HARDENABLE MARTENSITE=~
TRANSLATIONe

AD=497 40

CRACK PROPAGATION
CORROSION=FATIGUE CRACK
PROPAGATION STUDIES OF SOME NEW
HIGH=STRENGTN STRUCTURAL STEELS.®
AD=687 077
THE EFFECT OF RESIOUAL STRESS ON
CRACK PROPAGATION IN HY=80 STEELS.e
AD=732 028

EMBRITTLEMENTY .

THERMAL EMBRITTLEMENT OF 4340
STEEL
AD=763 900

FATIGUE (MECHANICS)
FACTORS INFLUENCING THE FATIGUE
LIFE OF AN HY=80 COMPOSITION STEEL
FULLY QUENCHED AND TEMPERED To

OHC1




UNCLASSIFSED

SOL-STE

YARIOUS STRENGTH LEVELS.
AD=402 075

FEASIDILITY STUDIES
PRODUCIDILITY OF ARTILLERY
SHELLS MADE FROM HF=| STEEL.
REPORT OF THE AD HOC COMMITTEE ON
SHELL STEEL.e®
AD=743 988

FRACTOGRAPHY

FRACTURE SURFACE TOPOGRAPHY AND
TOUGHNESS OF 4340 STEEL e
AD=685 826

FRACTURE (NECHANICS)

THE EFFECY OF THICKNESS aAND
TEMPERING TEMPERATURE ON FRACTURE
APPEARNCE RANSITION TENPERATURE AND
CRITICAL FRACTURE TOUGHNESS OF MIGH=
STRENGTH SHEEY SYEEL.

AD=413 70)

FRACTURE INECHANICS)

RELATION BETWEEN K SUB IC AND
MICROSCOPIC STRENGTH FOR LOW ALLOY
STEELS»»

AD=697 145

SIGNIFICANCE OF CHARPY-V TEST
PARAMETERS AS CRITERIA FOR QUENCNED
AND TEMPERED STEELS)e

AD=751 534

AN INVESTIGATION OF
METALLURGICAL FACTORS WHICH AFFECT
FRACTURE TOUGHNESS OF ULTRA=HIGH
STRENGTH STEELS.e

AD=747 270

GRAIN STRUCTURES (METALLVRGY)
INTERFACE MOTION IN PHASE
TRANSFORMATIONSe BAINITE
TRANSFORMATIONS IN HYPOEUTECTOID
STEELS»
AD~461] 092

CUN BARRELS
THE ELEVATED TEMPERATURE
PROPERTIES OF TWO @1MM MORTAR TUBE
ALLOYS %337M AND 414000
AD=726 952

b-18
UNCLASSIFLED

NARDENING
EPFECT OF SUBSTITUTING NN FOP NI
ON THE HARDENABILITY AND NOTCH
TOUGHNESS OF Ni=CR=MO STEEL FOR
SUBMARINE APPLICATIONS wHMERE YIELD
STRENGTHS OF 130 YO 180 KS1 ARE
REQUIRED.
AD>429 143
NOTCH SENSITIVITY AFTER VARIOUS
HETHODS OF THERMOMECHANICAL
HARDENING OF STEEL~=TRANSLATION.
AD=693 849

HEAT TREATHENTY
RAPID HEAT TREATMENT OF SNl<Cite
NO=V STEEL.
AD=434 230
BASE=METAL EVALUATION OF A
PRODUCTION ELECTRIC=FURNACE HEAT UF
BNI=CR*NO=V STEELL.
AD=400 793
GRAIN BOUNDARY SEGREGATION OF
INPURITIES IN METALS AND
INTERGRANULAR BRITTLE FRACYURE.®
AD=40% 497
SPHEROIDIZATION OF BINARY IRON=
CARBON ALLOYS OVER A RANGE OF
TENPERATURES . ®
AD=687 728
PRELININARY THERMOMECHANICAL
TREATHMENTY OF D6AC STEEL.®
AD=712 488

HOY WORKING
CHANGE IN THE STRUCTURE OF &

FRACTURE AND THE IMPACT STRENGTH OF
3K13HTC2 SYEEL AS A RESULT OF
OVERMEATING IN HOT WORKING UNDER
PRESSURE AND HEAT TREATMENT=~
TRANSLATION.

AD=4693 458

MAGNETIC PROPERTIES
NETALLURGICAL FACTORS
INFLUENCING THE MAGNETIC ANALYSIS
OF SURFACE MARDENED aAND TENPERED
STEEL+e
AD=222 442

MATERIAL FORMING
PRODUCTION OF AN 80~TON S=INGOT

/I0HCY
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UNCLASSIFIED

BASIC=ELECTRIC-FURNACE HEAT OF Se
NICR=NO=V STEEL FOR EVALUATION AS
AN HY=130/7150 STEEL FOR SUBMARINE
WULLS.,

AD=829 447

NECHANICAL PROPERTIES
EVALUATION OF THE MARDENABILITY,
TENPERABILITY, AND MECHANICAL
PROPERTIES OF TEN SN]I=CRenD
STEELS.o i
AD=42) 807
EFFECTY OF COMPOSITION AMD MEAY
TREATHENTY ON THE MECHANICAL
PROPERTIES OF NI=CR=MO SUBMARINE
HULL STEELS.
AD=489 ¢72
MECHANICAL=PROPERTY DATA 300M
STEEL! QUENCH AND TEMPERED
FORGING.®
AD=700 072
EFFECTS OF MICROSTRUCTYURE,
COMPOSITION: AND STRENGTH ON THE
STRENGYM=ODIFFERENTIAL PHENOMENON
OBSERVED IN HY=~80 STEEL e
AD=733 048
REVIEW OF RECENT DEVELOPMENTS.
MECHANICAL PROPERTIES OF METALS,e
AD=73% 114
EFFECT OF STRAIN RATE ON THE
MECHANICAL PROPERTIES OF CRe=MO-V
STEEL AT ELEVATED TEMPERATURES.e
AD=739 516

METALLOGRAPHY
FACTORS INFLUENCING THE STRENGTH
DIFFERENTIAL OF HI1GH STRENGTH
STEELS.®
AD=735 314

MICROSTRUCTURE
HARDNESS AND MICROSTRUCTURE oF
PARTIALLY AUSTENITIZED 93XX STEELe®
AD=7139 904
REPRINT! THE DEVELOPMENT OF
MARTENSITIC MICROSTRUCTURE AND
MICROCRACKING IN AN FE=1.86C ALLOY.
AD=762 979

NOTCH TOUGHNESS
EFFECY OF ALLOYING ELEMENTS ON

0=1?
UNCLASSIFLED

SOL-sSTE

TEMPERED MARTENSITE EMBRITTLEMENT
AND FRACTURE TOUGHNESS OF LOw ALLoOY
HIGH STRENGTH STEELS.e
AD=718 04}

PHASE STUDIES
REPRINT? INPROVED TECHNIQUES
FOR DETERMINING TRANSFORMATION
TENPERATURES DURING SIMULATED
WELDING CONDITIONS.
AD=607 663
RAPIDLY AUSTENITIZED LOW CARBON
STEEL.®
AD=783 928

PHYS]CAL PROPERTIES
EXPERIMENTAL MHEAY TREATHMENT OF n-
&0 MACHINE GUN BOLTS,*
AD=%2) 281

QUENCHING (COOLING)
SIMULATION OF THE COOLING OF A
WATER=QUENCHED 4~INCH=THICK PLATE.o

aD=423 811

REACTOR NATERIALS
REPRINT! EXPERIMENTAL
DEVELOPMENT OF RADIATION RESISTANT
85,000 PS1 YIELD STRENGTH REACTOR
VESSEL LOW ALLOY STEEL FILLER METAL
(PRE=IRRADIATION EVALUATION).
AD=710 130

STRENGTH
EFFECT OF VARYING COBALY CONTENT
FROM O TO & PERCENT ON THE STRENGTH
AND TOUGHNESS OF SNI=1.SCR=0¢8NO
STEELS CONYAINING EITHER O.18 OR
0«25 PERCENY CARBON.
AD=600Q 790

STRESS CORROSION
THE EFFECT OF PRIOR=AUSTENITE
GRAIN-SIZE ON THE STRESS~CORROSION
CRACKING SUSCEPTIBILITY OF AeJeSels
8340 STEEL.®
AD=402 219
SUSCEPTIBILITY OF GUN STEELS TO
STRESS CORROSION CRACKING.e
AD=717 §8)
LIGAMENTY INSTABSILITY MODEL FOR

/T0NMCY
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UNCLASSIFIED

STR=STR

STRESS CORROSION AND FATIGUE CRACK
PROPAGATION IN A 4340 STEEL.o®
AD=7¢1 148

TEMPERING
EFFECTS OF TEMPERING ADOVE THE
LOWER CRITICAL TEMPERATURE A 3UB ()
ON THE PROPERTIES OF AN HY=80
STEEL.
AD=428 979
- THE INFLUENCE OF STRUCTURAL
PARAMETERS ON THE YIELD STRENGTH OF
TEMPERED MARTENSITE AND LOWER
BAINITE.e
AD=710 769

TRANSFORMATIONS
TRANSFORMAT]IONS [N A SAE 1035
STEEL ROD RESULTING FROM A HIGH
VELOCITY (150 FT/SEC) IMPACT.
AD=%30 353
THERMOMECHANICAL TREATMENTS
APPLIED TO ULTRAHIGH=STRENGTH
BAINITESs THE MECHANICAL
PROPERTIES OF H1l AND 4350 STEELS
FOR SERIES OF BAINITES FORMED FROM
BOTH DEFORMED AND UNDEFORMED
AUSTENITES AND SUBJECTED TO
SUBSEQUENT STRAINING AND TENPERING
TREATMENTS .
AD=830 91}

TRANSITION TEMPERATURE
EFFECTS OF MICROSTRUCTURE,
COMPOSITION, AND STRENGTH ON THE
NIL DUCTILITY TRANSITION (NDT)
TEMPERATURE OF HY=80 STEELee
AD=737 4%0

WEAR RESISTANCE
THE MECHANISM OF THE VARIATION
IN THE ABRASIVE WEAR RESISTANCE OF
Gl3L STEEL AFTER HARDENING=~
TRANSLATION.
AD=720 379

WELDING
FEASIBILITY OF DEVELOPING AN HY=
1807210 WELDMENT.o
AD=423 812
DEVELOPMENT OF AN HY=130/150

D~20
UNCLASSIFIED

WELDNENT e @
AD=423 813

WELDS

FEASIBILITY STUODIES OF PRODUCING
NARAGING STEELS FOR SUBMARINE
WELDMENTS WITH YIELD STRENGTMS IN
THE 180 TO 210 KS1 RANSE.

AD=429 142 :

CREEP LINIT AND STRUCTURAL
STABILITY OF THE PARENT METAL AND
WELD JOINTS NADE FROM IMPROVED LOW~-
ALLOY HEATSRESISTING STEEL 12mKkH
AND 12KMINF==TRANSLATION.

AD=727 872 :

*STRESS CORROSION
ALUNINUN ALLOYS
USE OF PRECRACKED SPECINENS IN
SELECTING WEAT TREATMENTS FOR
STRESS=CORROSION RESISTANCE IN WIGH=
STRENGTH ALUNINUM ALLOYS,®
AD=709 043
USE OF PRECRACKED SPECIMENS IN
STRESS=CORROSION TESTING OF MIGH=
STRENGTH ALUMINUM ALLOYS,®
AD=709 047
EFFECT OF QUENCHING RATE ON
STRESS=CORROSION CRACK GROWTH RATES
IN 2024T4 ALUNINUN,®
AD-70Y 080
EFFECTS OF RESIDUAL STRESSES ON
STRESS=CORROSION CRACK GROWTN RATES
IN ALUNINUM ALLOYS,®
AD-709 051 ,
STRESS=CORROS1ON CRACKING OF AL~
INeNG ALLOYS: THE CORROSION
BEHAVIOR OF GRAIN BOUNDARY
CONSTITUENTS. @
AD-753 273
COMPARISON OF ALUMINUM ALLOY
7080, 7049, WAB2, AND 717$=T736 OIE
FORGINGS .o
AD=766 320

CRACK PROPAGATION
THE EFFECT OF PRIOR=AUSTENITE
GRAIN=SIZE ON THE STRESS=CORROSION
CRACKING SUSCEPTIBILITY OF AeleSele
4390 STEEL.®
AD-502 219
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UNCLASSIFIED

sTEEL

SUSCEPTIBILITY OF GUN STEELS T0

STRESS CORROSION CRACKING.®
AD=7}17 §8)

LIGAMENT INSTABILITY MOOEL FOR
STRESS CORROSION AND FATIGUE CRACK
PROPAGATION IN A 4340 STEEL.®

AD=741 148

TITANIUN ALLOYS
PLASTIC PROPERTIES AND FRACTURE
OF TITANIUM=ALUMINUM ALLOYS.®
AD=712 474

SSTRESSES
CORROSION
STRUCTURAL CHANGES IN HIGH-
STRENGTH STEEL ASSOCIATED WITH
STRESS CORROSION AND TS
RELATIONSHIP TO DELAYED FAILURE.
AD=617 788

SSUBMARINE HULLS
NETAL PLATES
SIMULATION OF THE COOLING OF A
WATER=QUENCHED 4~INCH=THICK PLATE.e
AD=423 8)1)
FEASIBILITY OF DEVELOPING AN HYe
1807230 WELDMENTee
AD=42) 812
DEVELOPMENTY OF AN HY~130/180
WELDMENT @
AD=%23 813
FEASIBILITY STUDIES OF PRODUCING
MARAGING STEELS FOR SUBMARINE
WELDMENTS WITH YIELD STRENGTHS IN
THE 180 TO 210 KSI RANGE.
AD=%29 182
EFFECT OF SUBSTITUTING MN FOR NI}
ON THE HARDENABILITY AND NOTCH
TOUGHNESS OF NI=CR=NQ STEEL FOR
SUBMARINE APPLICATIONS NWHERE YIELD
STRENGTHS OF 130 TO )50 KS1 ARE
REQUIRED.
AD=429 143

STEEL

PRODUCTION OF AN 80-TON S5=INGOT
SASIC-ELECTRIC=FURNACE MHEAT OF §-
NICR=NO=V STEEL FOR EVALUATION AS
AN HY=]130/150 STEEL FOR SUBMARINE

D=21
UNCLASSIFIED
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STR=THA

HULLS,
AD=429 447
EFFECT OF COMPOSITION AND HEAT
TREATHENT ON THE MECHAN]CAL
PROPERTIES OF N]=CR=pM0 SUBMAR]INE
HULL STEELS,
AD=469 472
BASE=METAL EVALUATION OF A
PRODUCTION ELECTRIC-FURNACE NEAT OF
SNi=CR=MO=V STEEL.
AD=600 793

SSUPERCONDUCTIVITY
MAGNETIC PROPERTIES
REPRINT! MAGNETIC PROPERTIES OF
SUPERCONDUCTING MO=RE ALLOYS.
AD=682 132

*SUPERCONDUCTORS
SOLENOIDS
DEVELOPNENT OF A LARGE-VOLUME
SUPERCONDUCTING SOLENOID.
AD=408 446

TRANSITION TEMPERATURE

REPRINT: SUPERCONDUCTING
TRANSITIONS IN BODY=CENTERED CuBlIC
THALLIUN=INDIUM ALLOYS.
AD=653 088

OSYNTHESIS(CNENISTRY)
PLASNA JETS
PLASMA JETS FOR CHEmMICAL
SYNTHESIS. *
AD=625 591

STENPERATURE
COBALT ALLOYS
REPRINT! TRANSFORMATIONS [N FE~-
CO ALLOYS.
AD=452 947

STENPERING
sTEEL
THE INFLUENCE OF STRUCTURAL
PARAMETERS ON THE YIELD STRENGTH OF
TEMPERED MARTENSITE AND LOWER
BAINITE.®
AD=710 709

STHALLIUN ALLOYS
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UNCLASSIFIED

THE=TITY

SUPERCONDUCTIVITY
REPRINT: SUPERCONDUCTING
TRANSITIONS [N BODY=CENTERED CuBIC
THALLIUN=INDIUN lLLOYSo
AD=433 088

STHERMAL CONDUCTIVITY
COOLING
COOLING RATES IN SPLAY COOLINGa®
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